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BISPIPERIDINES AS ANTITHROMBOTIC AGENTS

The present invention relates to novel

compounds which are inhibitors of the binding of

5 fibrinogen to the Gp IIb/IIIa platelet receptors, and
which can be used therapeutically as antithrombotic
agents.

In the course of the pathological processes
which lead to the formation of a thrombus (clot) and

10 then to its extension, platelet aggregation represents
a key step since it is the source of the seriousness of
the phenomenon. Specifically, from the initiation of
the thrombus, in particular in the arterial blood
circulation, the intervention of several interdependent

15 Dbiochemical reactions induces the aggregation of an
increasingly large number of ©platelets via the
conversion of soluble fibrinogen into insoluble fibrin
filaments which increase the size of the mass of
platelets, first at the actual site of the arterial

20 wvascular lesion, and then increasingly in the lumen of
the vessel.

In this mechanism of platelet aggregation,
activation of the Gp IIb/IIla receptors is the source
of the amplification of the platelet aggregation.

25 Fibrinogen, which can bind via its two dimers to these
receptors, amplifies the binding-together of the
platelets and thus induces the formation of a platelet
mass forming a thrombus at the site of rupture of the
atheroma plaque.

30 This mechanism of platelet aggregation is
particularly active in all arterial thromboses, whether
they appear in the course of performing interventional
cardiology (transluminal percutaneous angioplasty;.
insertion of stents), heart surgery (aorto-coronary

35 Dbypass; wvalve surgery), in the course of acute heart
diseases (myocardial infarction, unstable angina, acute
coronary syndromes, etc.) or in the course of certain
cerebral ischaemias, or finally in the course of
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10 15 20 25 30 35 The present invention relates to novel conpounds which
are inhibitors of the binding of fibrinogen to the G Ilb/IIla plag@IpeT 2007
receptors, and which can be used therapeutically as antithronbotic agents.
I'n the courseqfydhe@nt hol ogi cal processes which |ead tprt hgobgisREi on of
a thronbus (clot) and then to its extengi;on, platelet aggregation
represents a key step since it is the source of the seriousness of the
phenonmenon. Specifically, fromthe initjation of the thronbus

particul ar i AYGRET LYY | HCHATBE T YELFA: BN, S8 IREsR ens ohobt O¥aver al

i nt er dependentp kifocdrermalt hreatlotdrs tirkditeesiti.ne aggregati on of an
increasingly large n r..of platelets _via.the conversi on_of .sol ub
fibrinogen into i nsollequ%eClﬂgbri%rfi P&ﬁé’rﬁ@:\ﬂ% ch i%cr@g(s%é‘vtaﬁé‘oﬁ zeogf t he

mass of pl at pllettsleftis stinat cbheéaatt ualitbi t e obrokenardehénbswhscaot ac

| esi on, d incr i.ngl y_i |.umen of ves o I.S. hechani sm
of plateﬁgt %ﬁ%@%ﬁhti%%%Sact¥$§?F%§88F thg Gpnﬁpg}lII%Séece%¥%$§§%§gthe
source of théhsmsipefitdat iagprofachhd opltdte| wteaywgrdgatfi crhr ¢hlbeshogenn whi ch
can bind via,i : i th or L t P
binding-togeFﬁg?lgﬁgfﬁtnﬁfgﬁ% é%s?ggaﬁgﬁgggfn Jgggp%%% ?%}nng%%l% ta

pl atel et nmas&eRHEN ngCX t hPERBABLARTt he@SPER of CPIPRAFY of SYPRr@h®®r oma

pl aque. Thi s ipeghaningmMueltpbakebaliaggaadakyeRaraiBar thguhakliyynactive in
all arterjal thronboggs whet her heﬁ ap egr i,n the course gf gerf0£ning

i nt ervertf onal car di 5P85YUPEFansiAFHRal EB ¢ht Gneot andPbpPaRey: . ©

i nsertion of fsbetdmpgehnear tosur gesy (aoceptopsonasyebypdsselyadsie simgery),
in the coursEng_%cqg% @%grgngigeaﬁga (@Kgﬁard?@bsinggrcggga, unst abl e

angi na, acut e coronary Syndrones, efc.) or ih fhé ¢tourée™of “Certain

cerebral ischaem as, Toe fiprglsenti n ineerbivse of AVENBEDSSHEEJoward9 9 0 C
T 2002 20- 0652009 gk Rg0QRRAXN7 4eompé 81 t T¥ECAH i HozGhags %%ev"”bfx@dm
conplicate tﬁe foll owmup of an an€|thro otic treatnent. Reducing or
preventilny t RE AEPFYAPPEA 6P phEt EPef 07 A1LBNESEEPHPER-a broken

at herosclerotic 5 plaque thus represents a novel and effective ther

peutic

approach to the treatnent of thronbosis, in particular arterial thfonbosis,
and thus an efficient means for preventing acute coronary syndr S,
i ncludi ng unstabl e angi na and nyocardi al infarction. 10 Conpoytids whi ch

inhibit the binding of fibrinogen to its receptors are disclgsed in EP-A-0
478 362 and J. Med. Chem, 1995, 38, 3332. The present inveghtion is
directed towards providing novel conpetitive inhibitors t he bi nding 15
of fibrinogen to the G IIb/llla receptors. AVENDED SHEET 0 90CT 2002
- 2 nyocardial ischaem as which may conplicate the 48l 1 owp of an
antithronbotic treatnent. Reducing or preventing t activation of
platelets in contact with a broken atherosclerotig’ 5 plaque thus represents
a novel and effective therapeutic approach to t treatment of thronbosis,
in particular arterial thronbosis, and thus an”“efficient nmeans for
preventing acute coronary syndrones, includixg unstable angi na and
nyocardi al infarction. 10 The present inveption is directed towards
provi di ng novel conpetitive inhibitors of"the binding of fibrinogen to the
G IIb/111a receptors. The present invesition is also directed towards
provi di ng conpounds whi ch can be adm Al stered orally, 15 thus allow ng a
prol onged duration of action to be tai ned and avoiding the risks of

bl eedi ng. One subject of the pres invention is conmpounds of general
formula (1): Zt NZ 2 20
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HR2Z A* NORB NOOR-OFormula |l in which: i) either RL is selected from
- Cl1-C9 al kyl, C3-Cl12 nono- or bicyclic cycloal kyl, 25 C2-C9 al k\(,a\ﬁ/hc

CZ- C9 al kynyl groups, these groups optionally being substituted 8 [](%ps
sel ected from hal ogens and the hydroxyl grpup, - nmono-, bi- or tricyclic
C6- C19 aryl groups, 9 0 Ct 2002 - - heteroaryl groups selected from
pyridyl, thi é%ﬁﬂcaﬁ@r%/]l 1gGhasmyes BEHEBdF“@)&’arﬁHmpjﬁm ool fpllow-

benzot hi enyl , thZ(HrUraﬂtﬁiﬂdrMcﬁtZﬂdWHregith&&, - phenyl (Cl-C4) alkyl and
napht hyl (C1- al kyl ds‘b‘?r oups optional | substlﬁéut ed on the aryl nucleus,

the aryl and het er oary Yibs PossiHASY BEi Y sub8Ei t %R TP ToneCr nore
groups sel ectich Hgidapendant laprfuaee haliagens, Biokenal kyherbsciéuatoﬁet hyl ,

Cl-C9 al kyl thi.g, Cl- al kyl sul phaonyl , 10 _C1-C9 aI kyI ¥ an LO_groups
and or oupy - a9 sy ol RE R e R BavRY Y Bt SFRSREDYRLp.
]Ehe grcti)ug o:‘trfaxralpsﬂuqtmjisc— -app iR toﬁ the lntmcgm]e%rm afldtllerorEb?sesseliactfﬂ
rom Cl- a - [ z ese
groups opti or‘n:l%%: ngelang %gggf%?%tg r%%%sé(rééupas seltgégeﬁr%mf%é?%ggns and
t he hydroxyl mgeasp, RO al Preyessilbly becbgehydrogenarsr afyednanesely R4

and R 4 togetihen Qs 8lAanethyiene 0l RETRLM 8Rg 31Uy 20 these
| ast two groups thensel ves possi bly bei ng substituted, in particular with a

C6- C14 atYl or (CGClZY‘earyPr%an)lﬁVﬂ) ipBsi dfe: d1X9RERH oubsYaFIFor mul a:
~~~h~2 )hm rpr@vaal:n@ vm@éu mcomg.aettgtivanduﬁgmﬁt@ee% e@EEGLHé ﬁmﬁbi@ﬂw .

met hoxyphenyl_ indo 0di. 0 odi_oxan enzot hi enyl an
benzof uryl gPdufdPra :}so &%%&yrﬂbég i®) T&CSREOS *hydrogen and R2 i's
selected fromthe gr G‘t‘mpas pJn‘es‘.@‘rtrmimvemt\ﬂ.-b@OlRG allR® beirertssd ecoedrfisom

Cl- C4 al koxy I t %n%q [ yphenyl ,
35 benzodi oxgl ;gl%lg &%ﬁﬁ%yﬁﬁgggu(’@n gg géc%,y %o"c?é’d Hg&??ga t he
groups o5 f othusa: alNP-WSQE =8 PROll@élQﬁgl sdpsatéanf rofn act@ercstgl khe groups

optionally subshkhdbedna bkvo‘id%g eheRE @ XE QUPH18eeeked from hal ogens,

hydr oxyl groups and Bhe ”g&'fg’é@”ﬁt ?yl gnrouppresggtCS l<':11]I,\7I§eenn longr ougs

compounds of general formula (I):

%l
N
iy
AY NWOR;
N 0 0 R 0
Zy~ l
20
Formula I
in which:

i) either R; is selected from:
- (C1-C4 alkyl, C3-C;; mono- or bicyclic cycloalkyl,
25 Cy,-C4 alkenyl or Cy;-C4y alkynyl groups, these groups
optionally being substituted with groups selected from
halogens and the hydroxyl group;
- mono-, bi- or tricyclic Ce-Ci4 aryl groups,



- nmono- or bicyclic C3-Cz cycloal kyl groups; - nono-, bi- or tricyclic
C6-Cl4 aryl groups; 10 - heteroaryl groups selected from pyridyl, J@f@ﬁi

t hi enyl, quinolyl, benzodi oxanyl, benzodi oxolyl, isoxazolyl, benz HWI
benzot hi enyl, thiazolyl, pyrazolyl, benzafuryl and benzothiazolyl groups; -
phenyl (Cl1- C4) al kyl and naphthyl (Cl-C4) alk ro - and e groups
of formula: (CHz)n BJ%I%eﬁﬁIEHH gioulﬁsor %f%%ﬁF%? ég§QHn 20
-CHZ-, O or Statdnylft furyd ,argdirerlflet Q:I’GDHI’O}dlcgd'aOl}ﬂS (mtnmmjd;golk;ej,ng
substituted h L L nd ndent | y. from hal ogens,
oo alkyl, PaleBRBs sy be R BERE Cp Bt hr s PRI T OEDRY i (o, cao

al kyl oxy, Cl-C4 aIkyIshEpMdth Coialkyland dnd( (ChaRbtBa)ldlkyTy)adikyd gr oups

pheny! and naBFORDE BEstne dnd REPE Saror avRubhosar b SePre i anyi

furyl and pyridyl grotps, duy) ®adi beselresryd fyuanpres hpdssgehyatemnga Cl- C4

al kyl 30 group Bgéleueesnyl wi G- C%nﬁ' kyAr 9" e | Vg p% Se's% te%% el om
groups - NH CH Rf CHRl o- CH 5b 1 or
2, - R o bei nigng%lP%Bii%GtiYom hy%ﬁ?@@en alaéPgé@sal kyl &ub@p and aék&é4019

aryl group, V&raﬂﬂu&oa@dhiz arng - hydamwmtanoan @Acy e aleleGHIphGnS 19T oup,
and the agdlt sal ahereof phar maceuti cal | y acce tab g;ds One
specific rou h%g ¢ of rﬁ&Fao(I?rPEPFepﬁggenﬁgﬁ B\ thg ounds
of formula (I-a()HZCC@H:GTHnHCa-GI-&-CDOWhI Bhbelhgi  €itheralRyl yremipgcted from

- Cl-C9 al kyl, C3- C12 on ol béfyf(}) £ :gé/d oal kyl, C2-C9 al kenyl or CzZ-C9
al kynyl groups, these Qrodps trona f el ng substltuted W th groups

sel ected from hal ogens and the hy #—@ibuﬁ: 20 - nmono-, bi- or tricyclic
C6- C19 aryl groups, - heteroaryl grouls selected from pyri dyl, thienyl,
furyl, quinolyl, benzodi oxanyl, benzodi oxolyl, benzothienyl, benzofuryl and

i nyl Cl- | kyl d ht h Cl-C9 yl
8¥Lﬁﬁénzpt|oﬁﬁ?|vhégge?¥t QE% %ﬁ)taﬁeé ?Igﬁﬁngpdé<¥Phé a9w|3£ﬁ%f 5P§roaryl
groups péssi bhgndoei my sysstyaytled widshCone cyrcliverld wr ogpoupel, ecttbedse
. ndependent Ly Ja@E haly g@q%aﬁﬂy wbahkgl édbé&i@&@é‘at hmtrpl géyl t hi o,

Cl- alkylsu phonyl kyl ox nitro groups and grou
- CH2COOR or -SF% -laxfztedociarorpz %@%9@6‘%8 can taﬁkwdgpwﬁ 9r Olipe d’rduﬁESBf
formul a: OBy BAAg hydrogen, or alternatively R, and R,

together form a tetramethylene or pentamethylene group,
20 these last two groups themselves possibly being
substituted, in particular with a Cg-Cis aryl or (Ce-
Ciq)aryl (C1-C4)alkyl residue;
- the groups of formula:

N (CEy) s
@)

25
in which m = 1 to 4 and Rs is selected from phenyl,
methoxyphenyl, indolyl, benzodioxolyl, benzodioxanyl,
benzothienyl and benzofuryl groups,
and R, is hydrogen,
30 ii) or R; is hydrogen and R; is selected from the groups
of formula:
-NH-CO-Rg,
Rg being selected from C;-C, alkoxy, C3~C4
cycloalkoxy, benzyloxy, methoxyphenyl, dimethoxyphenyl,
35 benzodioxolyl and benzodioxanyl groups,



-6 binwiich R and R 9 are selected from Cl-C8 al kyl and nono- or
polycyclic C3-Cl2 cycl oal kyl groups, these groups optionally being(§ (72002
substituted with groups 5 selected from hal ogens and the hydroxyl group,

R 9 al so possibly being hydrogen, or altgrnatively RO and R 9 together form
a tetramet hyl ene or pentanet hyl ene grofp t hese | ast two groups thensel ves
possi bl y bei ng subst ia# édie 9% op@st Clult&*™Mleh a C6-Cl9 aryl or (C6 10 Cl4)
aryl (Cl-C4) al kyl resimig®,-r,the groups of fornula: ~~ ~2 ~ m~Rs in which
m- 1to 9 and RS is_selected fro epyl , 15 net hoxyphenyl, indolyl,
benzodi oxol yl, benzodi’o gﬁﬁ??,sﬁiﬁgﬁga'E%VW'and benzofuryl groups, and R2 is
hydrogen, ii) or Rl iCs-Oydabdieb @mbdﬁéispsEbﬁalkﬁ %nb@tﬁh&t@@mwmtmf

formula: 20 -NH ei.n e alkoxy,
cycl oal ko y,OBSnzng§§,ﬁ$etﬁ8x phe% fécg? 3%L%§pﬁgﬁ 9en5éan¥ﬁ%8%X§1 and
benzod|oxanygrgupap@pdam@etm$1gﬂuap9methydrgmbap,2 5 -NH S02- R~, R~ being

selected from - u onally substituted with one or nore
groups sel ected fron1ﬁa€ E%Hgg{ Eﬁ%gg%ggroups and the trlfluoronethyl
group 30 - nono- or Bagcl e QQCQEZlcyGhnﬁhkyvcéﬁe&bsl grpvpes, bi- or
tricyclic C8-Cl4 aryl g6aups;-- erE?EQ%XEcgE?—L@ﬁ §§# Q%upéom pyridyl,
thi enyl, quinolyl, benzodioxanyl, benzddi oxoly azof yl groups; D

9 0 C T02 - phenyPeﬁefpegylaBE?Ppénéeﬁ&ﬁﬁ@ﬁyWH9QLR¥31QM%wIf@ﬁxﬁms - and
thhte ar OUpls otnhienyul a: “quirﬂ?oil%)ﬂ5 Inbu/ﬁ;zgthtaxgngzltﬁ OlbeXizddo 26 W1 0T
eteroary rou onal ei.ng .su [ e o e or_.npre groups
sel ect ed |ndé58 aéﬂEV; 4k§§ﬁ9 1- eQFQ§$lePV 11 ucribifd l' Cl- C9
al kyl t hi o, Cﬁyfﬁzalkybobynzéiufyllandlbyhsutbhanylylngroopamd di ( (C1-C9)
al kyl') am no groups g@g@ CHZ,,GOOR g ing a
C1C9 al kyl group, ii ?gﬂgiﬁgngpect fro%ﬁa hydgggg akiiﬁgéeﬂkyl
group afdd a phewps/(Cl-CQ al kyl group, 15 iv) and Z1 and ZZ are hydrogen
or an am ne-protecti g4q9tREPgré stgg 2deihhign salts thereof with
pharmaceutical |y acceptable acids. One preferred group of conpounds is
represented 20 by the conpounds | ki ch Rl - ghgnd R2 is a group of
formula -NH SOZ- R~ . The conpoung are HF Rred nost particularly are
the ones of this type in which™R group|sel ected from napht hyl
substituted napht hyl, 25 bi phenyl™~gng-T hi enyl groups. As exanples of
aryl groups, nention may be made of phenyP, a-naphthyl, (3-naphthyl,
fluorenyl and bi phenyl groups. The Cl1-C5 al kyl groups may be linear or 30
branched. Exanpl es which may be nentioned are nethyl, ethyl, propyl,
i sopropyl, butyl, isnmuwyhchterp-Bulyz and3pentyIBgisup&leEh@dnuanyclic
cycl oal kyl ) y eg%gple y nt yl e roups. 35
The pol ;cycl iC 2(I?yclrfgaf)g ga(r}[)dups may %2‘8 qrgﬂex%%(rpf’g‘:egégkgg ﬁ%o orbornyl
and CanphoryQPEFQﬂRﬁJY' elng substituted with one or more groups

selected independently from halogens, C;-C4 alkyl, C3~Cy
cycloalkyl, trifluoromethyl, Ci-C4 alkylthio, C1~Cy4
alkyloxy, Ci-Cs4 alkylsulphonyl, nitro and di((C;-
25 Cy)alkyl)amino groups and groups -COOR, -CH~-COOR or -0-

CH,COOR, R being a C;-C4 alkyl group, phenyl and
" naphthyl groups and hetercaryl groups selected from
thienyl, furyl and pyridyl groups,
iii) Rz is selected from a hydrogen atom, a C;~-C4 alkyl
30 group and a phenyl (C;-C4)alkyl group;
iv) A 1is selected from groups -NH-CHRjp-, ~NH-CHR;o-CH,-

and

)p
—N



0 90CT 2002 _8_ The alkynyl groups may be, for exanple, ethynyl,
propargyl and butynyl groups. The al kenyl groups may be, for exanple,09 0CT 200
vinyl, pentenyl and allyl groups. 5 The Cl-C9 al koxy groups may simlarly
be linear or branched. Exanples which aay be nentioned are nethoxy, ethoxy,
pr opoxy, i SOpropoxy, buhggx ,=ifobut xy and tert-butoxy groups. The hal ogens
may be sel ected from Ytuor ,- 10" chlorine, bromne and iodine. The

am ne-protecting grfoups Weick reeidoeatenframedydregen horyarBonglkyl

benzyl oxycar b - [i L rebenzy. y yl and t-butoxycarbonyl groups.
The "additi oré)g%l}g sé)r\l/\n&t% pﬁw?r;ﬁaélcrce{{j % Yy 15 acceptabl e aci ds" denote salts
whi ch give tho baoHogicadndr Bperreeshyireden f pge drasevinethootensingg an
undesi rabke gffggt. These salts may be, in particular, those formed with

m neral acids, such as hydrochloric acid, hydrobrom c acid, sulphuric acid,
20 nitric aciad%r thRosphdt tEomcisal taci Bheraefalviddl tBhapeACaytdraddivum

or t hophosphatse @it aPnopaiassi um sul phate, and organi c acids. The conpounds

of formula (1) can belfrgggred by: 25 al) reacting an acid of fornula: R~ 9
h A~H N O ~O For nul a G1€ 3Pe L iy cHTRRP aRd REMROENGSotdctf Mgt dupd) with

an am ne of figy Mdpresented ¥~ 10 dompddhdd ke mdranulllal (TaQr: a2) reacting
an acid of formula OCH Fornula IV 0 9 O CT 2002 10 in which RB and R9 are
protecting groups, with an am ne oi formula 2 ~tI~-N OR3 O R~ O Fornula V 15

to give conpounds of formula (1b)¢g
L
N
I]\T OR3;
0 H

1
22N
10 - .. Ra

Formula Ia

in which:
15 i) either R; is selected from:

- (C1-C4 alkyl, C3-Ci2 mono- or bicyclic cycloalkyl,
C.~-C4 alkenyl or C,-C4y alkynyl groups, these groups
optionally being substituted with groups selected from
halogens and the hydroxyl group;

20 - mono-, bi- or tricyclic C¢-Ciq aryl groups,

- heteroaryl groups selected from pyridyl,
thienyl, furyl, quinolyl, benzodioxanyl, benzodioxolyl,
benzothienyl, benzofuryl and pyrazinyl groups;

- phenyl (C;-C4)alkyl and naphthyl (C1-C4)alkyl

25 groups optionally substituted on the aryl nucleus,
the aryl and heterocaryl groups possibly being
substituted with one or more groups selected
independently from halogens, Ci1~Cq alkyl,
trifluoromethyl, ¢C;~C4 alkylthio, C;-C4; alkylsulphonyl,
30 C3-C4 alkyloxy and nitro groups and groups -COCR,
-CH,COOR or -0-CH,-COOR, R being a C;-C; alkyl group,
- the groups of formula:



09 0CT?2002,, Ry - 10 A/NORB O-R O Fornmula Ib b) optionallggoc”
converting a group RZ into another 5 group R2, c¢) and, optionally, rennviqz
the protecting groups. The conpounds of formula (11) can be prepared
according to the reaction schene bel ow (when R8 and RO = 1~ BOC) 15 SCHEME
10i'" ~, O) aodivmethanol 0 O- 2) aana~ntratad 1 Ra 1 )Boc, O 4M Na 2)
LiOH/ H=O Formula N 2,4,6-tri(luorqQ-1, ‘5-;{ ﬁ) HA- COORS 3) Li OH H~0 p~H
Fonvle Il Formula I 090C 208' 4™1¥ The addition salts are

obt ai ned conventionally by reacting the conmpound of fornmula (1) with a
pharmaceutically acceptable acid in a suitable solvent. Conversely, the

bases can be obtain fro ditio I t nt. Wt strang
base. The exafpl ‘éqél\%gi c ;Qoqaqdoi\}v 1 I?ﬁ%t ?’%tl%%tt—‘%é piirgo%]iapg{ G %ﬂ%egggnpounds
of formula (Inondy - & eparlatdyonlicf theCaci ¢yofloBdkydl agkvupe, Syhhbesi s of

4-11-(tert-b rb |) iperi -2{2:d - bu car - 9- pi pe
ridyl] et hy|}%018‘§ﬂya}irﬁ%i c%lgn%gg ouggyé% 15“&%’5%‘% Chephcs §oBYpS

4- (4-pyri Gyl -selfected plxomyhabetsns dud ableechiaeraxdihggpvehl 8 kdaleeonpound
1) Sodium (3.2&s 11k JoreBhY By t0o2 S@lubind: Phefy ViR pygi @me (165
g, 1.49 nol) "and di €t hyl nal onate 12§%9, 0.75 nnl% in 400 m of ethanol.
The 20 ni xt urt®gathest 118 3 oFSRBATRER BT B sPr oPeRh@MBEREABIE | §X@VEpor at ed
off and the r@siglie Lastakemaup growpder thahewlvdg0 rggssinl ¢ hepevaghed

with brine. The solvent is.evaporated off to give.an, oil, ichigs refluxed
in 400 m of Si%ﬁsﬁﬁ)ﬁ%eo%mbﬁ é’%&(ﬁl&“ﬂcﬁ‘rr S FRORs Cetae aryl o (e
10 Ciq)aryl (Ci-C4)alkyl residue;
- the groups of formula:

'_-ﬁF'NH;—<CHé)er5
0O

in which m = 1 to 4 and Rs is selected from phenyl,
15 methoxyphenyl, indolyl, benzodioxolyl, benzodioxanyl,
benzothienyl and benzofuryl groups,

and R; is hydrogen,

ii) or R; is hydrogen and Rz is selected from the groups
of formula:
20 -NH~-CO-Rg,

R¢ being selected from C;-C4y alkoxy, C3—-Cy
cycloalkoxy, benzyloxy, methoxyphenyl, dimethoxyphenyl,
benzodioxolyl and benzodioxanyl groups,

and the groups of formula:

25 -NH-S0,-R7,

R; being selected from:

- C1~Cs alkyl groups optionally substituted with
one or more groups selected from halogens, hydroxyl
groups and the trifluoromethyl group;

30 - mono- or bicyclic C3—~Ciz cycloalkyl groups;

~ mono-, bi- or tricyclic CgCi4 aryl groups;

- heteroaryl groups selected from pyridyl,
thienyl, quinolyl, benzodioxanyl, benzodioxolyl and

isoxazolyl groups;



25 resulting mxture is evaporated to dryness to give a red-brown oil which
is taken up in about 1 1 of isopropanol and left to stand at room{J QCT 2002
tenperature. The resulting solution is filtered, rinsed with isopropanol
and acetone and dried under vacuumto giye_190 g of a 30 bei ge-col oured
solid. Yield = 740 Melting point =_172C 1H NVR (400NMHz, CD30D) : .8 2.1 (m
4H) , 2 . 5 (m 1H PEewwiiCiAqalkgl o (rdaH) neRPthYYCri G alkgs A 2
Synthesis of Q-9 peridyl)-2-[2-(4piperidyl)ethyl]butanoic acid

di hydr ochl oride (compound 2 09 0CT?2002 - 12 A mxture of

4- (4-pyri dyl - 2-[ 2-T 437 dgn% SINTS RE LRFWIECi d di hydrochl oride (118 g,

0.344 nol) in 1.5 1 of acetic acid ydrogcia?_{zgd in the presence of 10%
pal | adi um on-charcoal (10 g) unde g 0OC for 29 hours. The
m xture is filtered and evaporat eg gl ve a oil, which is slurried in
ether to give a suspension. This SSgpenshQ”is filtered, rinsed with ether
and dried to give 126 g of a beige-coloured solid. 10 Yield = 104%
(containipg acetic acird)wHdkliH img poi @ oxr BB0C 1H NMR (400MHz, CD30D) 8 1 .
35 8 , 1. 6 6 2 . bd, 4 2 .3 .1 3. 0 (bt, 4
, 3(v14 ?%d, 4H) . ggh%aggﬁg%tﬂﬁs%§@8foar§a groups éngoﬁglly belné H)
9-[1-(tert - butuisrdanti@d/| ) wipihper oty | - 2x( 2- pdxét er grbupexycaebeayéd - 4pi per
idyl}ethyl}b i i conp 3) O: - Butyl dicas bonat % g,
.%g:% aegaégeg{tcia{ Qi aE_SJ;E;&??, c L, g} gP,

0.413 mol) is™Z room tenperature 0’ a solUtion of

pi peri dyl ) - 2trdflaogiogetibayli,) e€inyfdd batlanbileiaci f1dfhy8lsehPsYr d€iFL. 5 g,
0203 mofg i 1390 silLelbry 10! hi eko4MrhCHi A1, 390 oty dnfilo byt gt
Stirring is confinued for 4 hours, Th% or gani_c glhaég i's sgpara ed 25 out
and then wasReF BHOMPAN 19EPRnd Gle &PORIPre d O5¢ERC88RY ufh £8pHate Cand
evapor ated t g 0a¥YRylhgroupge product. Cyclohexane is added and the m xture
is left to crystal]i t ,about, O The ct ig. filtered aff i psed
with cycl ohe%érlié' gﬁdagr ?See&%lf%%edr t\fli‘aocnbuam ltg){gggﬁg gl? v§t7%’g%o1§’qae\‘}\h?%%ygol id.
Yiel d = 73% BEbupngngdoiantheny@AC: 46k INNFRY U @MYR, CDC13): S 1.05 (m 4H),
1.25 (mydH) 537 354 M, 3ha 5,455 niMdged- 6r(h SHlne2p25c£8Li35 1H),
2.88 (bt1,§4l—|)1:\’;4%g15 (bls, 9H) . ’B. Prepara%(ie on gf t he co?r%oﬁnds oflféor mul a
| 0 9 0 CI¥°¥B02 13 B-1 Synthesis of

2-[ (9-[ 1- (t eahdbutloxyeardiaiydn) - 4plper ithdjedE { #ifch- (praEtmbotaxycar bpnyl ) - 4p
i peridyl]ethyl | Yam,no] acetic acid (conmpound 4) 5

2,4,6-Trifl ué%gg%%ﬂggt %‘?églgﬁe (3.6 g, 26.7 mmol ) are added, at room
tenperature, to a soPuei pHedferred group of compounds is represented

9-[ 1- (texd - byf,oxyear urrdls PLReyhd¥h] R2( 2 [H-44&T ks bgtsowc%%myéﬁ - 4- pi pe
ridyl]ethyl)butangic 10 acid (Z8.6 g, 38.6 mmol) in 150 m o

di chl or onet hARE™BAA pYRTEPAERT:3.1 g, 39.2 mmol ). After stirring for 3
hours, water is addefheThecomganndsphaztaits wasked widfemted, dnoet over
sodi um sul phat e, an hep filt d.. The filtrate is used directly.in_the
next step. léalf %C‘g%‘%ﬁﬁoﬁrﬁs%%%dggetso OatJ r%hxjt%usté’%f %ﬁtﬁﬁ?% 1;E/{Z:ilnéatae

hydr ochl ori der¢dp9 seleotedol Framd wipkopybpyl seihgtahithed( 1naphtissl 3 mol )
in 50 myf giﬁﬂéggpng;lgalgﬁenﬁEf]ggﬁgli r6@pkinued at roomtenperature for
one hour and then 1N hydrochloric acid_20 is added. The organi c phase is
washed with water, offe8*B8URFeS0EURTYEI FRRUESandVLR A2 9 BidR an

oi I, which isfhyghenysed darrephyhyd, solpariaphtafyl he mleduenyabt aamed above
in 150 m of telt%rah]}/drofuran, 30 m of water and lithium 25 hydroxide
monohydr at e Q¥R (P5CPWRBI) is stirred at roomtenperature for 30

m nut es. The organi cTh®l vEntC4 s alkpbdr agedupsi amy t hber eslichenn s daken up
in water,, acidifi to d f ac I et . xtracts
are washed vc\%‘f#é/\}/g%%r , Eglﬁné&.%%vevrﬂ%%%gi ﬁﬁgsggesm%hg%éng%d agzs/egp%%—at f(;’ to give
18.2 g of a &khyk sErC®YLlYi elgopreBYl ( f drutiHe t AeePUdvdps) te1HBIMRY X 400VHz,
CDC13) : 8 Oyng Pertyl &5@,326% , 2. 04 (m 1H , 2. 65 (bt, 4H , 4 .0

(bd, 6H) , 6. 39 (bs, 1 Synthesis B-1 was used for preparation of
t he The monocyclic cycloalkyl groups may be, for

example, cyclopentyl or cyclohexyl groups.
35 The polycyclic cycloalkyl groups may be, for

example, adamantyl, norbornyl and camphoryl groups.



foll owi ng conpounds: B-2 09 0CT 2002
3-[(4-[1-(tert-butoxycarbonyl)-4-piperi dyl]-2-{2[1-(tert-butoxycarbogyol )-@
0 90 CT 2002 14 piperidyl]ethyl}butanoyl)am no)propanoic acid (conpound
5) Starting material: ethyl 3-am nopropagoate hydrochloride 5 Yield = 86%
B-3

3-[(4-[1-(tert-but oxyEafboRykyn¥lpi BGuRA | -23Y 2[ ¢t erfebut 8X38RABoNY| ) - 4p
i peridyl ] et hy OYih ) G T st {4psl0 acid (conpound 6)
Starting mat eért%rglyﬁﬁgt h%/lé)%ﬂ-{a%} nobut anoa}?qu{)(fbrelﬁj&@: 490 1H NMR (400MHz,

CDC13) : 8 1 . 03 (mTh¢)alkanylsgrappaHpay Pers {QF S(pmpriegsvipylaH),
1.95 (s, 20Hpentkdd, 1 bshd 15 BH) ,gdo@is (m 1H), 2.55 (dd, 2H), 2.65 (bt,

4H), 4.0 %bsH?pe4H)ef}%2. 5 (&%,gr&% (d 1H) . B-4 . _
3-[(4-j!-Ptert-but oxy“i}?ﬁb Wi4) 24 X0FFe STRAPE. 23V AT L% P BxyERPBENYI ) - 4
20 pi peri dyl Jext hyd Bt laedy| ) Beoamnl e S3- phieigh prioppndve amvent{enapouade?)
Starting materi.al: eth 3-.am no- 3- phen te hydrochloride Yield =
68% 25 1H- Nwﬁ‘e(tm,g&ﬁ%') ; %g?fgy'9~#‘%’§g§$r1@'1gﬁ8¥$xii'.lingg?x¥om,
1.58 (m 6H) aml GExtmbutdxy mMyshq, 9H), 2.90 (dq, 2H), 4.0 (bd, 4H),
5.45 (g, 1H), 6.78 ( : ( H) 3 :
(3R)-1-(9-[1-(tert- bglé%%?}:’xgrlégﬁéls naSa ) p%erida’%l]%-czsced from tluorine,

~2-[ 1-_(tb@t_— Wm:bdﬂ;ﬂn)l—@piapﬁzi H&-hyl } but anoyl ) hexahydr o- 3pyri di neca
rboxylic acid (conpoupt 8) amiAbLpPGr8BE G Al ‘g I (fRh18h PG AL epe
L-tartrate 35 Yield = 660 C - Preparation of the conpounds of fornula Ib

0 9 0 C T 200entippeds 1. prepar &GO YRR Ydonpo ReR 2Bt OX BFAEPANTH, ( R ~
H ] R2 ; H )thﬂﬁﬁdbéﬁﬂ%mi§%d5}bdnyi(hn&-hemnmﬂm@@mrbﬁnyﬂ)g&bups.

et hoxy- 3- oxopr opyl ] am,no} - - . .

oxoet hyl ) am no] car bonn?;ﬂe} - 5- f.dLg%Fé?]f’butsoaxlytcsar bgn;?lh) - 49%?]6%??3%1'5%“% }tetra
hydr 01( ZH) - ppcicgipteddicbox plate” ( cotpoetel 9)sddobut yhichl or ghigematthe¢l. 5 g,
11 mol) is %Qo%%%alatpfﬁméieé@%@taﬁé, £r8el Rl o dut havipng
4-[ 1(tert-but oxycarbonyl) - 4- pi per| d)él ]-2-(2-]1-(tertbutoxycarbonyl 51-4- pi per
i dyl ] et hyl ) b@fancyP§adt ket et BELRETd (cOMPORINd SALLES. 43y 1&Smol I2in 50
m of et h%/l p%eu;arcella&d l\tlﬁrzﬁédlaygmmpholaéﬂai( glg.&e@",aé?k@i}f@%) : ls;&fcuﬁr¢45
stirring for m_nyt es, et -.am ng- 3- (. enzodi gxol ; 5- pr opi.onat e
hydr ochl or i dQY%fég%E},orf& rr?ﬁ#?' s .O@t‘f rraicr%gd?i < SEIRPERESA A 80C for 2
hour s ar&D 2Nnhgdiechkicdd eraghdsphortien sadded.achi omypsd . phbise $schashed
with water, ﬁgl ek QEMr® OGE LR 2o SH PIAL 8 e YRRRIR RS ANnth pyﬁiéﬁ@éeby flash
chr omat ogr aphy (20/ 1 di chl oronet hane/ methanol ) to give 6.7 g of a white
solid. Yiel d®B9889£eRALAMVRCEA6O0MHz, CDC13) : b 0. 91 .7 (m 39H) , 2 . 05
(m 25 1H), 2.6 (bs, T4E) ,camgburils 3K ,fk@laian (8h) ,cén 3beq, ptéPared. 55
(t, 1H , 6., 75 (m 3H , 7 . 55 (d, 1H . The nethod descri bed above was
used to prepayé the foll owi ng compounds: 30 2) tert-Butyl

9-(5-[ 1% ert - but exysarlsbapd) anpepedi dfl Fo8mpLa2- ([ 3- et hoxy- 1- (4i sopropyl ph
enyl ) - 3- oxopr opyl ] am no} - 2oxoet hyl ) am no] car bonyl } pentyl )t et rahydr o- 1( 2H)

N
AYOH
N 0 ]
R9
Formula II

30 in which Rg and Ry are protecting groups, with an amine

of formula



35 pyridi necarboxyl ate (conpound 10) Starting nmaterial: eth

3-am no- 3- (4-i sopropyl phenyl ) propi onate hydrochloride Yield =82% 09 0 C
T 2002 - 16 1H NWR (400MHz, CDC13) : 8 0. 91.7 (m 45H) , 2.05 (nlﬂ%gt’ 00
2.6 (bs, 4H, 2.8 (m 3H), 4.0 (m 8H~ 5.4 (g, 1H, 6.5 (t, 1H), 7. l&,
2H), 7.2 (d, 2H), 7.45 (d, 1H . 5 3) tent-Butyl
9-(5-[1-(tert-butoxycarbonyl)-4

pi peridyl]-3-{[(2-{]3-ethoxy-1-(4-nmethoxyphenyl) 3-oxopropyl]am no}-2

oxoet hyl ) am no] car bonyl } pentyl )tetrahydr&21(2H) 10 pyri di necar boxyl at e
(conpound 11) Starting material: g?yl
3- am no- 3- (4- et hoxyphenyl ) pr opi C (QRBde Yield = 59% 1H NWMR
(400MHz, CDC13) : 8 0. 9~1. 7 (m 39 : Zﬁg05 (m 15 1H) , 2 . 6 (bs, 4H)

, 2. 8(dg, 2H , 3 .75 (s, 3H , 4 10 ( 8H), 5.38 (q, 1H), 6.55 (t,
1H), 6.85 (d, 2H), 7.2 (d, 2H) , 7 . ¥a (d,01H) | 4) tert-Butyl
4-(5-[1-(tert-butoxycarbonyl)-420 piperidyl]-3-{[(2-{[3-ethoxy-1-(3,4

di met hoxyphenyl ) - 3- oxopr opyl ] anmi no} Fesmuéah¥I¥an no] car bonyl } pentyl )tetrahy
dro- 1(2H) pyri di necar boxyl ate (conpound 12) Starting material: ethyl

3-am no- 3-(3, 425 di net hoxyphenyl ) propi onate hydrochloride Yield = 82%5)
tert-Butyﬁ or az) reacting an acid of formula
9-[5-[1-(tert-butoxycarbonyl)-4piperidyl]-3-({[2-({3-ethoxy-1-[3-(2

- et hoxy-2 30
oxoethoxy)phenyl]-3-oxopropyl}anino)-Zox&Sthyl]anino}carbonyl)pentyl]tetrah
ydr o- 1( 2H) pyri di necar boxyl ate (conmpound ™N3) Starting nmaterial: ethyl

3- am no- 3- ( 3- ( 2- et hoxy- 2oxoet hoxy) phenyf) propi onat e hydrochl oride 35 Yield
= 61% 1H NVR (400MHz, CDC13) S O . 9~1{. m 42H , 2. 05 (m 1H , 2.
6 (bs, 4H , 2. 8 (dg, 2H , 4. 0 (m , 4. 28 (q, 2H) , 4.6 (s, 2H
5.4 (g, 1H), 6.5 (t, 1H), 6.8 (dd, 1H), 9 (m 2H , 7.2 (d, 1H , 7 . 45
(d, 1H . 09 0CT 2002 - 17 6) tert-Hutyl
4-(5-[1-(tert-butoxycarbonyl)-4piperidyl]-3{[(2-
nyl ) 3- oxopropyl ] am no}-2 5 0
oxoet hyl ) am no] car bonyl } pentyl ) tetr pyri di necar boxyl at e
(conpound 14) Starting materi al i ng- 3- (3nmet hoxyphenyl ) propi onat e
hydrochl oride Yield = 78%1st,'kllEI (400MHz, 13) : 8 0. 91 .7 (m 39H)
2. 05(m 1H, 2.6 (bs, 4H), 2.83 (dgq, 2H), 3.8 (s, 3H), 4.0 (m 8H), 5.4
(g, 1H, 6.5 (t, 1H), 6.8 (dd, 1H), 6.85 (m 2H), 7.2 (t, 1H), 7.45 (d,

1H). 15 7) tert-Butyl Formula IV

4-{3-{[1- (2, 3-di hydro-1, 4- benzodi oxi n6-yl ) - 3- et hoxy- 3- oxopr opyl ] am no} - 20xo0
et hyl ) am no] carbonyl } - 5-[ 1- (t ert but oxycar bonyl ) - 4- pi peri dyl ] pentyl }t et rahyd
rol( 2H) -YRri dnneddchoRel and ReoApBuRd OrSCtiQosStEnaurty rattdr i an: asihgl

3-an no- 3- (2o8- dbbwdng- 1, 9benzodi oxi n- 6-yl ) propi onat e hydrochloride Yield =
830 1H NWR (400MHz, CDC13) : 8 0. 9~1 .7 (m 39H) , 2. 05 (m 1H) , 2 . 65
(bs, 4H , 2. 8 (dg, 2H , 4. 0 (m 8H) , 4 .25 (s, 25 4H), 5.3 (m 1H,
6.55 (t, 1H), 6.79 (s, 1H, 6.81 (d, 2H), 7.5 (d, 1H). 8) tert-Butyl
4-(5-[1-(tert-butoxycarbonyl)-4piperigyl ] -5 {[(2-{[ 3-et hoxy-1-(3-pyridyl)-3

30 oxopropyl ] am no) -2 A N
Y
0]

R; O

iJB-ethoxy-l-(3-nethoxyphe

Formula V
15
to give compounds of formula (Ib):



oxoet hyl ) am no] car bonyl } pentyl )t er ahydr o- 1(2H) pyri di necar boxyl ate (conpound
16) Starting material: ethyl 3-am no-3-(3pyridyl)propionate di hydrdch00F (e
35 Yield = 690 9) tert-Butyl
4-(5-[1-(tert-butoxycarbonyl)-4piperidy{g-3-{[(2-{[3-ethoxy-3-oxopropyl]am
no} - 2 0Osocr zooz - 18

oxoet hyl ) am no] car bonyl } pentyl )tet r%hydro 1(2H) pyri di necar boxyl at e
(conpound 17) Starting material: “hyl 3-am nopropi onate hydrochloride 5
Yield = 69% 1H NVR (400MHz, CDC13): 1.05 (m 4H), 1.2 (m 4H), 1.25 (t,
3H), 1.3 (m 2H, 1.4 (s, 20H, 1, m 6H), 2.05 (m 1H), 2.5 (t, 2H), 2.6
(bt, 4H), 3.5 (g, 2H), 3.9 (d, 2H),( 4.0 (bs, 4H), 4.15 (q, 2H), 6.4 (bt,

1H), 10 6.65 (bt, 1H) . 10) tert-But}l
Ldc 3«;{%&@ et hoxy- 1- net hyl - 3oxopr

4-(5-[1-(tert-butoxycarbonyl)4pieri
opyl]am no}-2 15
oxoet hyl ) am no] car bonyl } pe et rahydr o-al( 2R) pyri di necar boxyl at e
(compound 18) Starting mateérial: ethyl 3-am nobutanoate hydrochl oride Yield
= 700 1H NWR (400MHz, CDC13) : 8 1 poPmiiia #b) , 1 . 1~1 .35 (m 20 13H ,
1. 9¢(s, 19H , 1 .55 (m 6H , 2. 05 (m 1H) , 2.5 (m 2H , 2 . 6 (bt,
4H , 3. 85 (m 2H) , 4 . O (bs, 4H , 4 .1 (q, 2H , 9. 3 (m 1H , 6 . 4
gg’ 1H) ., 6 . 75 {4, ok onall)y, t @dmBitttyingd-4 Sgkdupt &t imitcoxgreartizony| ) - 9
pi peri dylq - 39FPPR- R 8- et hoxy- 3- oxo- 1phenet hyl propyl ] am no} - 2oxoet hyl ) ami no]
carbonyl } pentyl)t ey r alydr o- ¢p2EppyLldi necaehoxyhat e %h;%rrpcmlfmtqq)l@ arting
material: eth I 3-am no- 5- phenyl pent anoate 30 hydrochl oride Yiel d = 27~
1H NVR (400MEZ°YBBC13) : 81 . 0 (m 4 3 ( 10& 4 (s
19H), 1.55 (m 6H), Thes qampamds 200 E)mrmm)a (zUé (g3n2 P3N d6
3.85 (d, ZH) c?ogdﬁgﬁ t%Hkhe3§eéc%16ﬂ s&Hemed b33 ovm(whkh, Rg. 2hd(Re 4}ﬂ '6.6
(d, 1H), il 2H) . 12) Synthesis of tert-Butyl
9- {3 ({[121({1.3L0F(1adarrantyl ani no)car bonyl ]-(1S)-3-benzyloxy-3 09 0 C't
20
oxopropyl}am no) - 2- oxoet hyl ] am no}cagg k) 5-[1(tert-butoxycarbonyl)-4
pi peridyl]pentyl }tetrahydro-1(2H) pyrl I'nécar boxyl ate (conpound 20) 5
| sobutyl chloroformate (1.7 g, 12.4 mmol ) i s added, at roomtenperature, to
a solution of 2- [ ( 9-
1(tert-butoxycarbonyl)-4-piperidyl]-2-{2-[1-(tertbut x car bonyl) - 4- pi peri dy
| ] et hyl } but anoyl ) am nodacetic acig (conmpound 4) (6.9 ¢, 11 nmmol) in 150 m
of ethyl 10 acetate and] N-net hyl gp/ollne 509, 45 ). Awhite
suspension i s obtained” After stii rri 1m t | uti on of benzyl
(3S) - 3- ani no- 4- (lada | ami n ?(’o‘tfiti’f“éﬁ“d 2 tr]fluorgacetate (6.9 g,
11.2 mmol) in 20 m of ethyl acetat i s added. rring 15 is continued at
roomtenperature for 18 hours. 2N hydrochloric acid |§“added The organic
phase is washed with water, dried.over sodi um sul phat&. and evaporated to
gi ve the crude product, which i
d| chl or onet hane/ nmet hangpyucti@ 9i v
68% The net hod descrited—=above
corrpounds. 25 13) tent-Butyl
4-(3-({[2-((2-[[2- (1H i ndol )
propyl } am no) - 2- oxoet hyl ] } et bonyl ) - 5- [ 1( t &t~ but oxycar bonyI ) - 4pi perl d
yl ] pentyl }tetrahydro-1(2 30 pyri di necar boxyl®ft e (conpewitdv21) Starting
materi al : benzyl (3S)-3-am no-4-[2-(1Hind® 4-yl)ethylam no]-4-oxobutanoate
trifluoroacetate Yield = 49% 1H NVR (400 , CDC13) : 81 . 05 (m 4H , 1
. 25 (m 6H) , 35 1.45 (s, 20H) 16(m 2.05 (m 1H, 2.65 (m 5H),
2.95 (m 3H), 3.55 (m 2H .05 (bs, 4H), 4.8 (m 1H), 5.05
(s, 2H), 6.3 (t, 1H, 6. 7.1 (t, 1H), 7.2 (m 2H),
7.35 (m 6H , 7. 6 (d, 1

Formmile I

15 Formula II



09 0CT 2002 - 20 14) tent-Butyl 9-{3-({ [2-({2-[{
(4net hoxyphenet hyl ) ani no} carbonyl ] - (1S) - 3- benzyl oxy3- oxopr opyl } ani 88)0CI-2800
et hyl ] am no} car bonyl ) -5
[ 1-(tart-but oxycarbonyl) - 9p| peridyl ] pengyl }_t et rahydr o- 1( 2H) pyri di necar boxyl
ate (conpound 22) Starting nmterial: benzy
(39) - 3- ami no- 4- [ (4metisky3idhet dy| ?éﬂﬁ'—ﬁo]ar@ RIS E YRR E L OBR bhRet at e
10 Yield = 59% 1|i-é\il\&%n( Ol\{er Co6hgdund8 &f. @3rmiladH)( I) 1w:2t51(”31 6H) :
1.45 (s, 20H) I—? g :
4 (m 2H) gha—,r@a(%eut:%q)ally?) aog:\@(qt@blg_')audz‘:@sa(b%u t'gq.lalellsq v%%: lH)

1 (s, 2H), Brdeldsellt) , thé Goasﬁes( McadH) bé Dbtalined Zkpm, Jddifiéd, 1H)

;héngl é?]o?)irb)sé%tﬁo% 3 %r#l"}e% ) g %'{eﬁ%log‘%/-b%%%pr opy! ) ani no) - 2- oxoet hyl ]

am no) carbonyl )-5-[1TA@ examples which follow 1illustrate the

(tart- butoxycarb nyl.). ipe |d I l_}tetr H) - pyri di necar boxyl a
te (conpound f?)p t%é-‘rltall}]ng)fna %O}"B%ﬂ%% ItO% f%'}}ﬁﬂﬁg J(&g

(3S) - 3-am no- 4- [ (3phenyl pr opyI ) am no] - 4- oxobut anoate trifluoroacetate 25
Yield = 79% 16) tarL-Byging aration of the acid of formula IV
4-{3-({[2-({2-[{(1, 3-Db —(1S) - 3- benzyl oxy
- 3oxopr }am no) - 2- oxoet hyl ] am no} carbonyl )-5-[1 30

(tart-but oxysghk&«aaxell)s et paex[ﬂykta.eatmh&éﬁé@fw&mﬂ(&ﬁpyérﬂdﬁppazboxyl ate
(conpound 29)

i.n
(3S) - 3- ami no- i Ayl ta
(32T B BuorsrasBRPRls rgrpaReAIfYA) S¥BEN) aBatRRGES
trifluoroacetneatid cheh@ounm%l?) tart-Butyl 9-{3-({ [2-({1-[~
( 3met hoxyphenet hyl ) am no} car bonyl ] - (1S) - 3- benzyl oxy 0SsS ocr zoo2 - 21
3- oxopropyl }am no) - 2- oxoet hyl ] am no ar bon -5[ 1- (tert but oxycar bonyl ) - 9pi
peri dyl Jifent it eSyanhesdsl( o pyéT veatd (¢ g@} hylkt arting

material: benzyl $3ghndiamhBedldhih a%haweme%D%ms}nbaﬁhaOhﬂ oxobut anoate
trifluoroacetate Yield -65%1H—N (Ai%O 0

951, 25,
1 .251 .5 (m 23H) ,S9digm(3-8 ﬁ@lémlsm)gdedz teP (Foluk én 2 75
10 (t, 2H) , o8. %—(ﬂ@(lpﬂ.ﬁldlr&a 95(0.65 aH) 1349 8nc(B) 3Hhd, 3d18’5hf121 2H) ,
3 e o (Peloppte 120 q b neonody (Jin SHboyrls O CenghBh. fhe T2 1T
[ { ’(2 BAr opgxtutres idi mmmmyfcyawﬂﬁo}fw@oans% 18¥- Fhsereyhaxgl 3

oxopr opyl } ank 80)y2p@xaekly llrdr HmMeHGM bf)é‘é(i&ué LA(EsﬁJenblat;pxmaéml )-4

prper 0yt pelyl LSO LAY dLNeSar RO 8L LComaung, 28], 20

(35) - 3-am nou—‘lr Evapbydrtexy bff- dioretinyd edmyd) am nafckh- d>sob1ﬂfcﬂrmeetda in
trlfluoroace e % 1 ,
15135 (m 3g0%nf) B4 32 Mnklat QEOH tackp e 12 ThoptB TEeT) Gy
, 3. 082%d, r@is-n,ultlag rr5L><(tq1re2H}s eyapogated b©M) drypesg (B8, 94Mp, &.8 (m
1H), 5.1 (s, rgﬁ')-bréwg (élllH)lh:L@hg {4, @é’ﬂen lup 81r( Madiit - B0 19r
tert-Butyl 4- é$ 4 ropyl -

met hyl propyl }éﬁPﬁﬁ? ) inoﬁ?fj] %f§) L b%éﬁw §8§?B‘prt§6%ﬂﬁr§}ﬁurﬁﬁ IR%oet hyl |

ani no} car bonyééuSt[Lﬂ(;tsblubmtaﬁxysalfbcnwlr)edZ} rinsed with isopropanol

pi pert oy pentyl Letpatydior AR 25 EL 08630 B! §18e (S3EPgU s 20)

Starting mat @
(38)-3-§ﬁinobd1g¢i€®$©@r©@y$an@thyIpropyl)anino]-4-oxobutanoate
trifluoroaceyateqYiehge= 59%
Melting point = 172°C
'H-NMR (400MHz, CDsOD): & 2.1(m, 4H), 2.5 (m, 1H), 3.0
(t, 4H), 8.0 (d, 4H), 8.7 (d, 4H).
35
A-2 Synthesis of 4- (4-piperidyl) -2-[2-(4-
piperidyl)ethyl]butanoic acid dihydrochloride
(compound 2)



090CT=2002 - 22 1H NWVR (400MHz, CDC13) : 8 0. 9 (m 9H) , 1 . 0~1
(m 11H), 1.4 (s, 20H), 1.6 (bs, 6H), 1.79 (m 2H), 2.05 (m 1H), 05&3@20021
6H), 3.1 (dd, 1H), 355(m 1H), 3. (d 2H) 405(bs 5H), 4.82 (m 1H),

5.15 (dd, 2H), 56 3 (t, 1H) , 6. 45 , 7. 3(m 6H . 20)
tert-Butyl 4- 195) |
[?El begzgl pi per| d| no) ar bon)Vll]Xt[(Sﬁ'r@pyl }anégg)nzgo%éé%’hﬂy]réﬁﬁﬁo}zcélzﬁdﬁyI )-5-[1

b(tert 10b rldyl ethyl] butar|101c ac1<:li dlhylfli)rochlorlde (118 Ig,

ut oxycar oni 4-pi p nt.y etra rol( - py I necar y ate
(conpound 28) %?tlf'ﬁg ; ik 1%1 QYC ac(J.% 1§3 Irnygrogena eé

(3S) - 3- am no- 'éh@xprés(eébenbfl mqﬁerpaﬂrmdhm—ammm}mmoél u()l@ag)et aheleYl eld =
55% 15 C PreparatiQ f he conp ds f for ~ H) 1)
Synt hesi sgof {&ft ?—I'htyfQ % [%:10%) 3 FT %teT?l Mlxi!lpre( R%s fﬂtered
butoxycarbonydr)d4emap@madtyski] ettdnylg}:_vaeo an o0il, which is slurried in

(et hoxycar bo o Tel2- ?lboxyléél BP E&hslg oxa% obu%y%ﬁ%'ﬁ%%ﬁad%% 1-yl]t

et rahydr o- 1( pyrl d| nec ate rrpoun 29) orof ormate (13
g, 95.2 mml)fikteoredddetnsed vobm eshper andr dlrileg £&oiiive oh26f9 of

2-[(4-[1(tenty lgg Cas WA -dspiperidyl]-2-(2-[1-(tertbutoxycarbonyl)-4-p
i peridyl]et hyl}but an am no] acetic acid (corrpound 4) (46 g, 85.2 mmol) in

0
550 m 01 Ot WiAe it et af%‘?%m%FcNP-‘??e‘tW%tﬁ'ﬁﬂfdlq X9 g, 188 mol ), and a 30
suspensi on i ¥ i ngmt\j terigggdgring fox 20 m nutes, ethyl

(28) 3-am no-2( en }prop at och id n§26'3 g,
86.9 mmol) |sﬁag®g‘d ﬁlé Wn?ﬁ@% ]r§t| r'i 'ho ‘r% &P %gﬁﬁ 2 erature
and t he reactfahy ngthi,urd.izs @f tiidn vﬁ!aShethM tlhi)v»at%rll, {lad,h 4EN .hydrochl ori c
acid and with water and then dried over sodi um sul phate and evaporated to

gi ve the crude product, which |\s;<£ur|f|ed by flash chromatograp ¥ 20/ 1
di chl or ok®t h meRasis o gi 61 g 8 [A-(kpeé&-ButraycarBoryd) c4T 2002 -

2? 2;3“(6' d5;|) 9101H1!\i HiHANRD - @Iffﬂ.:a%(Stez&—bu&:(y’Baﬁ:l&n yl)ka- %5(2125(9:;2 oH)
m ,

., 3. 62 (bs, 2H) P‘s"e(‘éﬂl'ﬁﬁ%f’i’“‘iﬁ'("g‘? ?I@il% é?ﬁ?dl% 4.9 (m 1H),
5.08(s, 2H),5.95(d,1H ,6. 9 (bs, 1H , 6. 9 (bs, 1H) , 7.9(bs, 5H) . The
thod d bed ab Il 2
Lot Butyl 4[] 1 ?@rﬁ%ﬁf&t‘%%ﬁe‘alfb%%§?§*§%?§5°‘3%““] r’g‘m‘? 82
{2[( cyc|%q1ex>aﬁ§@|dphoﬁy| ) ERRTH o LETReRIA ISR 30%6pr dpyi G b a- (4—
oxoet hyl ] ani %QE@'&M|—DPQQLW4}-Tprre§hw1961:(h%ﬂ)]b%thldj necar boxykate

o no- 21 ( COAPRERTPIGT BN e o] AR (37 1708 Bho & aBem9Fdl d =

3-am no- 2[(c§1&
8la 1H NVR (4@0MEY, MNGEL3knd 8300, mOS c@ thHt-butandll St3 rihng20i81H),

|.6 6 d, 2 2. 60

be (giH) H . gé %1%%% ]f'cl)3r 5% ?éuﬁrg ggngé ”‘ph]a'%o s Egrag%S i

2H), 4. @é(b@utma)ndzrt T nyaghgd 5!1¥h(d1N1 1 en§5“(atter1H) SOY?r 1H) .

4215[3)[233 B'[Hb?gh%lm sul hate) End evc? porated 2to 2J.ve the cr h N
er oxyc i peri sopr op onyl)a

m no] 3- et hox?rQHHfagr%’ Xri?é‘l)[‘)a gb?’(o@éﬁl%ld] a?rﬁOLo?lgir H'([)L%ﬂ")r%e rahzdro

1( 21i) g?( pRoi d:n}&narlltiaﬁz;d ailat)e (Eb@yioud dC31)THst apro?gcnatnfsrl ﬁiiter&agllj 600

-am no i SEpro noage

THOVR (400MPEE RSO It D AT BkaREnaRle ol MAHRAC 40 Sl BT

3H), 1.39 (deiveryl p. a6 pswhite)solid.(m 6H). 2 05 (m 1H). 2.65 (bt

200 (o1t BT STk 4 T b (¢ 1n), 685 (1, ik 0

0 Ct 2002 M?Jhtlw P%H’thW 30t ' ’ - ’ '

4-{3- ({[ 2- ({BsMR 3{be0mAE hi @pe)12y! Sul Phovy|(gni410] ; 31eRBoxyn,3- enppr oyl } am
I no) - 2oxoet hyl }am po}carponyl )-5- [ - (Y&l 1 6 (ba, eH), 2.25 (m,
35 1H), 2.88 (bt, 4H), 4.05 (bs, 4H).

B - Preparation of the compounds of formula II




5 but oxycarbonyl)-4-piperidyl]pentyl}tetrahydrol(2H)-pyridi necarboxyl ate
(compound 32) Starting material: ethyl

3-am no-2-[ (1, 3- benzot hi azol 2-yl sul phonyl ) am no] pr opanoat e hydr ochl Blg D&J 2002
Yield = 43% 10 1H—NI\/R (400MHz, CDC13) -~ 18 £. 05 (m 4H) , 1.15 (t, 3H

1.20 (m 4H) g : 45(_ 2 O(m
1H), 2.65 (bto. @é{ﬂmﬁ(& , S(f ?ﬂ(te’% ng {5%3%‘2’“5185&(m 6H) ,
4.55 (dd, 1H), 6 EULRQHQHI %— I(Jbs(tem)-bumqatrbom)l) S5 (m 2H), 15
Z [9(51(12? 31?)2 o éétidmbclljt Oxe%arlb%kﬁ{/'ﬂafr@ﬂlyﬂammno]acetlc acid

4- pi peri dyl ] et hyl } %“-H‘éi%écar bonyl ) -4, 8, 13tri oxo- 15- phenyl - 14- oxa-5, 9, 12
-triazapepgtadec-1 20 yI]tetrahydro 1(2H) pyri di necar boxyl ate (conpound 33)
Starting material: caqmpou nd eth
(2S) - 3- ani no- 2([(ben£y|4oxf{) ﬂ‘én%é) FFdBEAG&t e hydrochl &%t BeIvield =
65% 25 1H NVR.40@Md7,) CGAS) ad8ed, . 8t(Mrodh) tehperbiudy, 4Ho, é 25 (t,

ay e e e ot Thae R bt et b By D 400 st aay T 22" 1y
1H), 5.05 (s,{2Z2H)}1- (B:e&&—(k:outoldy)qar@omy(lt) -4tE)ipe@iSyl(ethif) butadofs, 5H) 30
6) tert tyl

4)(5e{1 e%tacbﬁjt oxycar b%nyIB) Epl perll)dyﬂ %SQ{TJ\% (o{fS ejf%%%(?/r%mﬁ}i?l%%ht hyl su
| phonyl ) ani nepd3-rixotopy| Y drine) - Hfetthyimod) oxoptiopy| paitnépearfsunyd) pent yl

Jtetra 35 hy%b%r%Qle&)at@y 5 w@é&)oxweat&r PPk S34)s ShAEhe G IR eri al s:
conpound 6 and ethyl (2S)-3-am no2-[(2-naght £I sul phowg ) am no propanoate

hydr ochl ori d¥a¥edld 4788, ovgrg pogyum 2§y3Phass _ang NvRen4 eHc13) ;8
0. 9 (t,3H) rhe r03¢tme3E) isluzedmdi@Eritly38n( t’(he2H)extls‘&5 ©S,

20 1. 6 , 1 d 65( bt , 4

50(H)m 1H)6105(rn .H)65(m T%%) (5%@18@(15 23%0(9‘9 t°o§( m%ﬂj“r of %?’HHH) 6
. 05(d, 1H) gleciBBtem 2Rydrachleside2H) (%9 @O(d 1319 mm<71) 90(a:bd1H) ,
8. 00 (d, 2Hy;i8o réBS/?;e%H?ylamZ)uete(ﬁ.lB tylgs. 3 e
9-[5-[1-(tert butoxycar ony |per|dy!F’ 3-({[3 ({3 ethoxy [(2 10

napht hyl sul pﬁéﬁ?ﬂ?5ﬁ¥1ﬁ5Pa§eoxop§Bb§F}aﬁ1 no} S 3- oXSAL PReRT | prabyl [E9RMo0} car bo
nylt ) p_enlt yl]t eéihpbygtgicé ZEbrt))fdléjlmﬁilﬁrQ@dytnéﬁ (somatstBr it addidd

mat eri al.s. conpo e . . : .

(29)- 3-8 nod®| toSRdpnERG! SHPBRER, PPaRENdpPESRRShrE By dIeH o ke s vi el d
= 77% 1H NNRo(lé,ﬁOMflzillchsa)LphaSeO and5epepo3HLed 1to QOvem a8H)oill. 10 (m
4 1.30 (Mg id Agdgélyggabdlkeégwm o), 205 (m 1M, 2.65 (bd,
(rknl) 6H) z(sm 40 20 %—butl@ et (Ehelrlbrodugﬁbt 49b(°ﬁ11nfﬂ) ab?\)’e 25N (m 5H)
, 7 . 65 (ledH)ml 6f b fahyddfuran, 90 fdl, dfH)watdr. add (MtAm, 8. 40
E)Idpe;LIHzi)% tn(b?\gh %ﬁ[a:l:e(t‘(e{z béjt Oiﬁ%aFnR%EX' )1§2§t1rred at

napht hyl sul pltm!yl 9mmt@mo§¢>opgp} aphusEear Bory [onostndahyatrlordn2H)pyri di ny
| ] carbonyl } pepty +9$@é& aRydr ord Ztmyrfecgl%%arpgxxla%% (Gomaunh 38, 30

Starting nateria npound 8 and e

(29) - 3- ami noazcﬂlzf%%&)h’%%y%u?pﬁagiyﬁyaﬁﬁﬁé]aﬁr Yp&Ro SO Wy Feiateri dheviel d =
27%3[ g) Sygt @&iﬁa@tfsl, } elte 8;ﬁa’zs'|héld E ﬁn{ﬂf( 2-+{dt{eAS) b?dﬁmd\g o’i@r(t sodium o
- et hox oxopr ani no} - 2oxoe mno car er x car bo
nyl ) - 4- épperﬁ"lc)l"ﬁ EE% tf‘lr} etr; lel)ﬁft‘a&fy(dzl-l) “pyfi 3?ne£§¥% leg%e %yd‘h’b’c O?’/I de
(conpound 3@olid. 9 0 C T 2002 - 26 A mxture of tart-Butyl

9-[(10S) - 3- 1 eydd dylJethyl }-10-(eth b I
)4[(7 12) tri gilé]%d( mes pggyct_ar(@og%}glel @(ﬁr)élpg%f[ e%/r!agecyli/l ]t e'g ?ah%?garl(glr—]g

pyri di necar B&xYMAL eWQEéﬂ%un@DQbf)) 5 §60-85-¥66% ntwol )36HD0p 2.04 " (m,
pal I adi um ongharcaon) (ox ,9)a)n, 400 NMp®f @hhangl sangded7 ) of 1IN

hydrochl oric et 'hanol” i's hydrogenat ed at roomterrperature under about 25 psi
for 30 APnutes. The S¥e¥dI4SiRy Rkt #iod 4594 | fere PEARAEA B! aPéd Hhe gi ve 52
g of a bei geealuRd csddhindd: Yield = 990 1H NWR (400MHz, CDCL3) @ 8 1 .
0O (m 4H , 1. 18 (m 4H) , 1 .27 (t, 5H) , 1. 42 (s, 20H) , 1. 58 (m
6H , 2. O (m 1H , 2. 6 (bt, 4H , 3. 3 (m 1H , 3. 55 (m 1H , 3.
68 (m 1H) B-2 9 3, (42H)L- dedrt-{thetoiidarborfl X-4-Riper 5dPB] (¢ {245 1H) |

6. 72 (bt, 1H) . Th 1 i d t th
Pol [ ow ng' compourdet SRR Eh ARG E A, Uoerl 10 PLePE S S i no



20

3- et hoxy- 3- oxopr oyl ] am no} - 3oxopr opyl ) am no] car bonyl ) - 5-[ 1- (t er t buf})@x§¢Japsto
nyl ) -4-pi peridyl ] pentyl }tetrahydrol(2H)-pyridi necarboxyl ate (conpound 38)
Starting material: conmpound 33 25 Yield ¥ 97% 11) Synthesis of tart-Butyl
9-[5-[1-(tert buto s 4= ' - 3= ' - ~ (29) _ ...

~3et hoxy- 3- 0X0- 2 3€¥§g§:989¥5 eth§1 %8@&9}/“ am?no)(pfoﬁgnon(.c acid

[ (phenyl sul phonyl ) éaempppndp$) ) ani no) - 2oxoet hyl ] ami no) car bonyl ) pentyl Jtetra

hydr o- 1( 2H) py. r boxyl npound fart-Bgt
4-{3-{[ (2- {[(%‘g‘%gfﬁﬁ] no- 3“%%<)r(><l;%(130xopr o%yl}fam no} - ng)n%g&p P)agr%aﬁg] car bon
yl }-5-[1- (t erh BB oo bRytde~onyl ) - 4- pi peri dyl]pentyl}tetrahydro 1(2H
pyri di necgrbox %éfée_(g:@ﬂpound 37) (3.31 g, 4.8 mol) is dissolved in 50 m
of dichl oronethane containing triethylamne (1.04 g, 5 nmol) and
benzenesul phonyl chloride (0.9 g, 5 mol) is then added at about 5C. 09
0 CT 7002 - p;3 Adt (42[110P£§r§1b\i SRR L WH B p WFd By B] plded. The
organic phase is g W{;th 1IN HCL a'Né{h with water, dri ed over sodium
sul phate and then g?ﬁ Cimaesiis ct4ide product, which is purified
by flash 5 chr orratpgpapi:qy:(Mhyﬁjm&mmxmmmmglpmmm&. 8 g of
a white |d Y'%%Jgﬁ&#%(mow CDC13) : 81 . 05 (m 7H , 1
.25 (m D m 6H), 2.08 (m 1H), 2.6 (bs, 4H), 10
3 5 (m 1H) Si:aEﬂ:J(rrg ra)eralD: (egh@H)3-Br2®Hutankdte 6. 62 (t, 1H), 7.1 (t,
7.5 (m Y:gH %d 2H). The met hod descrl bed above is used to

prepare the f ow n conpounds: 15 12) tent-Hut

4-[5-[ 1- (t er t HbNMBxy %W)Cn%sberbdw ]03 3Lm,( @H{z 115 (m:,) 4H),
Bg ethgxy 3|9§Q§f (& (%ﬁ)’ 1. 3% (m, 4% (s, 2qH) b |y pent

enzodi pxo ylc nyl ) anj no pro }ani n 0X yl ] am no} car ony pen
yI]tetra}l?/dr&Hf('Z p% dr@n cf'é?’box%t ((d(%np%i?rvd gO%’E 'ar?‘%‘)ng faPeri al :
pi peronylic atisg (nlﬂ)orlqiesm @i, d 1:H)7466 23 (ogr t-Hut yl
4-[5-[1-(tert-butoxycarbonyl)-4piperidyl]-3-({[2-({(2S)-3-ethoxy-3-0x0-2-[(
2 25
napht hyl sul pRody| Park (fo] [doiheatnhuterysabanl)-ArPieerddtdnliddam yl [ tetra
hydr o- 1(2H) pyri di macyr#pe-rt® Y4~ Starting material:

(2 nagﬂ; Sglsp?(r)nmf/’é Chl:_ffqu %Qﬁa}g’l% tan %C;O ll-nlhlill\/gz_ %%I\l/azprogécn%)g)c ZgH)O 951
6 (m 6H) 21a@mmd)ompbmobt OH), 3.55 (m 1H), 3.7 (m 1H), 3.9

éﬁ? 2V Caosklpeihy drfeqar il segy® (Soapiho-L-PReblnpdthandale (0
4

5-[ 1- (t er hyBupekyeadlkieny! ) - 4pi peri dyI ] -3- ( { [2- ( { (29
- 3- thoxy 3- Qggia =[ 684pr opyl phenyl sul phonyl ) am no] propyl }am no) - 2 090
C T 200
oxoet hyl4%ni Hb}% bdAYOEEnt yFRE B rar dPo21¢ 2BPpy M di h8BAr boxyA St &5/
(conmpound 92208 ar tli.ik@ mater 6H) ; 2~ POopin,phy) sal. pAonydg,cHior i de.Yoel d
1.

Tl NG el Bl T o bl (0,

1H), 4. (m79 (8, 1H), 6.55 (t, 1H), 6.9 (t, 1m 7.35 (d, 2m
7.75 (d, 2H) . 10 15) tent-Hutyl

4-[5-11-(t b S) -.3- 2-

1 1 bi penyPyS4- SORLT BRAAVIFA i@hﬁ}?%é KSR REPY35daePeraavadr ear bonyl )
( S 24 y propy 3 yl)p
entyl ] tetrahydro- {22 -1%epyrbdiorgaabbsyla) e4t-conpound 43j Starting
material : 4-bi phenylg}glﬁhg é#:h 8 gt%g YEL hg gi{ 1 NNR (400MHz, CDC13) :
8 1. 05 7 ¥ Ay ORI RIS CR T 20H), 1.55
6H), 2. 05(?1 m liDI-I)PYQDdQnécébbprén:ﬂ.s: 8chd( Lommﬁing 83 (m 1H)H) 3. 854. (m(rn
3'%5 ?dzizf_i)ftaii%% ?g?&é@&all%th;l()%ﬂ bhipe@)taZe L(—'E‘ar%|i')a’te7 55 (d, 2H),

ie

5
(m

C - Preparation of the compounds of formula Ib




16) tent-Butyl 4-[5-[1-(tert-butoxycarbonyl)-425 09

pi peridyl]-3-(~[2-({(2S)-3-ethoxy-3-0x0-2-[(1 0CT 2002
napht hyl sul phonyl) am no] propyl } am no) - 2oxoet hyl ] am no} car bonyl ) pentyl Jtetra
hydr o- 1(2H) pyri di necar boxyl at e (corrpoun(_dL 44) Starting material:

1- napht hyl sul phonyl chloride 30 Yield = 92% 1H NVR g400M—|z CDC13) SO0.
9 (t, 3H , 1 . 05 (f~inBreparationyof fhe, compoun g) of1 form fmlpn), 1.6
(m 6H), 2.05 (m 1H)(R12¢6H(,bR2 =4+ﬁ) 3. 45 (m 1H) 3.6 (m 1H) '3.75 (m
2H), 3.8 (m 2H), 4.0 (m 5H), 6.3 (d, 1H, 6.4 35 (bt, 1H) , 6. 75 (bt,
1H , 7. 5((t, 1H , 7. 6 (t, 1H , 7. 7 (t, 1H), 7.9 (d, 1H, 8.05 (d,
1H), 8.2 (d, 1}H), teffi5SButyllH) . 4o{3-0{T-1do2- beﬂﬂodﬂﬂ:}oleS-t—yB)ﬂ-gJ-
4-15-[1-(tert- but n I (_{[2 ({(2S) - 3- et hoxy- 3-o0xo0-2-[(
4( et hyl séul phonyl ) choyy?pgitﬂ%p °§%§Waﬁ1"%‘é+‘]°,)opy| }amn

0) - 2- oxoet hyl ] anmi wedeeshhiyds) amimer] cprboayd 3 vpet{d -H te@2H) - pyri di necar boxyl at e

éﬁFZP?SZdyfi?dsias%“ﬂﬁﬁﬁ%kiﬁ%ﬁéawéa%qébg%bﬁﬁ”9%9%¥h*8ﬁfg¥hihkgh°”y? LGt
3H , 1 .2 10 (m 4RB) -pyzidinegayrboxylate (zompounds9m 6H), 2.05 (m 1H)
, 2 . 65 (bt, 4H) , %s%bé.l%ylﬁbmchlo%roféﬁna(ﬂﬁl_b 1'1*1 5 éb 63 1( Fmoth) . 1% 1

2 9.0 (m 7 (dd, 4
tgzt But%é adgéd at room temperature, to 'a solutlon ofFD

421t LS [1I (tlert(t@lﬂtgb)hft@&l?@@¥bbin‘ﬂ'@| p@r—paﬁbha%z(l{]kz ({;{ZGZSHGEQtthoxy 3t Of(ft 2t[(
| en SuU on 0 I am nQ).- X m no ar pon n etra
o St PR B O RO 34 Ry T 8By A £ SRR By pLBR

2-t hi enyl sul phady| (odrhpourde ¥) el 5.2 B% IHW(QGW—&O tDCbE) etByl . O

m 4H 7 0 2. 05
Em 1E)|) ) 6afé§_a(;§‘H) ahid H- &%@imﬁ;ﬁ@h g gwg H?gg ?m@l()g (zgfﬁezé >4
05 25 (rh5 7THPtigr2sg( bstIH) 18, sonimgetesH), %t@El(bt -am)no 73f>51(3m| 1H)
7.55 (dd, 2Hheni8hibebl= §U§¥b propionate chlorid

4-~5-[1-(tent-but oxycarbony] 4p eridyl]-3- [0430
chl or ophenyl } SulPRS Xyll]sarﬁ %o&%p[:%wg“;%énﬁf 2‘5{9 etiRA }%m no) ca
rbonyl ] pent yhé;hebraénydromxl( quddrdjdxa@:ar haxyl atie (thapoundddd) st ng

materlal 4 h ul pho 5 el 3 OMHz
cDC13) 8958@9? %%3)% Pél] nggg%ft% % u?'a'stl 112, ergg) Qw%'? %ﬁ@%

(s, 20H)20 1. suiphake), 2. @@m%aqem; bt , PRR)L; l30195 (lhy 1H)flasly (m
1M, 09 0ckrdn208grap) Y1 ral&mor&nétme/mha@@ﬂﬁ bt g, 6.95
(bt, 1H), ? . 20) tert-Butyl

9-{5- [1 (ter F)u‘?o?gc r%h‘§?) 2%1 rperldyl] 3-[({2-[((2S)-2-{[ (4

f I uor ophenyl Ysal ghengB¥am no} - 3- et hoxy- 3oxopr opyl ) am no] - 2

oxoet hyl } am b nt t r.ahydroolG2 |d| ar bgx

(conpoﬁn%j NR?P-)f\g\?PVS Q%'OMEE yéﬂéle) y Ibu-(s)ar ((%pkl?)eﬁﬁsul hor IQ Ellsorl de Yield
= 82~ 1RSN I(InaoR/HQ (@@@MH 8218 d)@q(mZHAH) <m,158 ¢ 3HB (@2 (m
4H), 1.3 (mlﬁi-% 61595(f 5, 112PH)6 7156(xﬁm31@ﬁ) 7255 QaL 2 65 (bt, 4H),
3.5 (m 1H .7 (m 1H), .1 (m S, , 6. 55 (bt,
1H , 7. 0 (bt, 1H , 7.2 (t 2H), 7. 85 (dd 2H) 21) tert But ylI
4-[5-[1-(tert-but oxytlaebmeyh)>d4|diepelrud¢ki] -abdd 2wd $ ( 2Sed3tet peparoxo- 2- [ (
6 20

nmet hoxy- 2- nap}ﬁ? hy? %yﬁm oun(]‘ propyl }am no) - 2oxoet hyl ] am no} car bonyl ) pe
ntyl]teBPahydro- 1(2H) pyri di necar boxyl ate (conpound 49) Starting material:

6- met hoxy- 2-gyapht pyi-sudpbenyl chl origdqs23 1Y @k phillbxycarbonyl) -4-
piperidyl] -3~-{[(2-{ [3-ethoxy-1- (4~
isopropylphenyl) -3-oxopropyl]amino}-2-

oxoethyl) amino]carbonyl}pentyl) tetrahydro-1 (2H) -
35 pyridinecarboxylate (compound 10)
Starting material: ethyl 3-amino-3-(4-isopropyl-
phenyl)propionate hydrochloride
Yield = 82%



1H NVR (900MHz, CDC13) : 8 0. 95 (t, 3H) , 1. 0 (m 4H , 1.15 (m_ 9H),
1.25 (m 2H), 1.45 (s, 20H), 1.6 (m 6H), 2.05 (m 1H), 2.6 (bt, 49)0CT3085
(m 1H), 3.7 (m 1H), 3.75 (q, 2H), 3.9 (s, 3H, 4.0 (m 8H), 6.05 (bd,
1H), 30 6.45 (bt, 1H),675(bt IH.,14.-1(d, 1H , 7 .2 (d, 1H , 7 .
75 (m 3H , 8 22). tert But)é

4-[5-]1- (tertfb-lNM&ydéPQMHw) Qi%)lpsénd@l 310 {(mp-4pH}, (225)05 <mr
-3-ethoxy-3-oxgy2 3%6 (bs, 4H), 2.8 (m, 3H), 4.0 (m, 8H), 5.

[ (mesityl sul phonyl ) a pr.opyl } ),-, 20 thl]a o}car bopyl petyl]tetr
ahydr o- I(2H) )dl ?argo Pﬁt'e -?g}ogpéﬂnd)églg t&rt‘{; #& ?afj?3 (I&'

nmesi tyl sul phonpyj chl oride Y| eld = 67% CT 2002 - 31 -1H NWR
(400MHz, 13) :8 1. 0O(m4H , 1. 10(t, 3H) ,1.20(m 9H), 1. 35

(m2H), 1. 45(s, 20H),1.65(m6H) ,2 . 05 (m 1H) , 2.25(s, 3H) , 2 . 65 (s,
6H) ,2 . 67(M}¥H), 8eB6-BukyH), 3.65 @m(BH)[13. (et ttbuhprsmraZbdngd(dd-

1H),6.40 (bt,1

4-H% 5-[1-(§ert-|t;?1t g‘iﬁé‘ﬁ) {_1,14)3 4{0?@’&1@7%@ [fzﬁt{(@%}yéf’ﬁ%n@l “ox0-2 10
[ (butyl sul phonyl ) a¥ mei 2vx0et hyI ] am no} car bonyl ) pentyl]tetrah
d 1(2 di neges qu ) -

% [)lcj)tyl(s?logﬁcrjlny: ncrﬁh;agqr.élfe%fg%_ agt?e% omﬂo Iﬁ]}%ﬁﬂ&ﬁzn{ 8 0 .
(t, 3H +¥1 . 0 ( 4 (s 27H), 1.6 (m 6H),
ii—|)75 (gl 7?") Starthg (Matddial 2 et 51& BB,—aglEDho 23(4?métgﬁbﬁvbgeggl()a5 g.lrpi)

, m S m
6.55 (bt, 1H)Pr°PH%P’(%’ie }ELXSBIOCE%“}% §ert-Butyl

4-[5-[1-(tertY:km]td3>wcSa§%3onyl) 4pi peridyl]-3-({[2-({(2S)-3-ethoxy-3-o0xo0-2-[(
4met hyl phenyllgHygggné go] B e%%} arg n?‘p) 929x§)et(t;rglz% §%%Ig?% Ic%rgg)nxh) pentyl ]

9

tetrahydro- 1( i necarb [ate (conpound matefi al :
4- et hyl bﬁenyﬂ%)ul pho yl(b%hl &H) de2yBel(daz 89 114 NVR {200RAH:, 13n,: 8 1

.0 (m 4H , L, 15, ié ( ,H)lbl),l 6256?1(t‘}|'|)|}|)ﬁ)]; ?658(5n(c2,H)2H)1H345 éS(dZOH)

1.6 6 0
1H) ,(m3 %(%ﬂ)'lib 1f§(m 9H), 5.95 (bd, 1H), 6.5 (bt. lH) , 6 85

(bt, 1H) , 7 .25 (d, 2H),7.7(d 2H) . 25) tert-Butyl

3[ gt Léx%;grt) gUtZ(}g%’,Cé ﬂ{ﬂ:@i' )-4 35 pyDRELYY L] tade- fau{:o;&cagbgng&@-tl-

(3net hyl phenyl sul pR|FLGHITS @ Bnetdxindoed3nd] ani no} car bonyl ) pent yl
] tetrahydro-1(2H) ml’rdéiﬂ I)atge.o(,gaywlqa‘ia)n oy-2-ting material:

3- net hyl phenyl sul phon Rl or.i 3 Y| eId 6%d H NVR
(400M—I>z/ pcocis) prpat *’éf(i()ﬁf“lﬁ'ﬁj car%“!’gé *'Xaégztef (21*

(m2H,1.9 (s, Zow,rl:dl&e(cmrﬁld)cyzat(em(bld)npqimd 42)s, 3H) ,2 . 65 (bt, 4H) ,

3. 4 1 1 41 9 b,_ L28245(bt, 1
s o2, S0 1 gt A S £ 5 {10l sblor.

4- [(108)253 {@Pﬁ@@é‘ﬂ@%@ﬁ’é&?@&PB@Wﬁ)ﬂw hdyrjigkehy| } - 10- (et hoxycar bonyl
)-4,7,12,12 $Qe1d = 82%

t et raoxo- 13- phenyl - 12~, 6-thi s-5, 8, 11-tri azatri dec- 1yl Jtetrahydro-1(2H) - pyri
di necar boxyl ate (conpound 54) Starting material: 4-benzyl sul phonyl chloride
Yield = 49% $% 1HtHER-BaGgLVHz, CDC134-[58[1- (eetm-bﬁtbxycarbanym 4H) N 1

2 S0 b Eadpertihosh i (el gyl S
(bd, 1H30 6. 9 (mcoe_t.hpxy)ghemglqbﬁ oxHpropyl}aggnoh-25t) . 20 27)

tert-Butyl eth 1 amino}carbonyl)pentyl] tetrahydro-1
4-1 (105, 13E) - 3-{ 23 4 i) Pa-or.

H —
but ox arbon peri di nyl'] et hyl(} IO(et hoxycar

bonyl ) -4, 7,12, 12- P&Fﬁéﬂjﬂﬁci‘ﬁbﬁﬁ ?Fe12‘9°%‘i’ﬁi“§’ ?@ )11-tri aza- 13-t et radecen- 1
-yl ]tet lrahydseazéli;(gZH) m@yérdaﬂecar@@pﬁfi at eségﬂﬂ?guﬂdégf}leﬁéﬁ%k %Bl\/Hz
mat eri a tra renes on C 0 = 0 ,
CDC13) : b 10908% P{ﬁenyﬂgrﬁxoﬁa h &)I %‘iorlé(m 2H) , 1. 45 (m
20H) , BS 6Yimld64=|)61 $2 . 05 (m 1H) , 30 2.6 (bt, 4H), 3.5 (m 1H), 3.8
(m 1H), 3.854.15 ( (b bt H) , 5 , 6.95
(bt 115 g @Q@\gﬂ%ﬂc@éﬁ)ﬁe&@&, S5k, 421}) 12804549 141D
9-[(105) 3-{2. p1-(bser UHut GxPcardsnny2B) , 4. o (m, 8H), 4.28 (q, 2H),

4.6 (s, 2H), 5.4 (q, 1H), 6.5 (t, 1H), 6.8 (dd, 1H),

6.9 (m, 2H), 7.2 (4, 1H), 7.45 (d, 1H).
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9- pi peridyl ] ethyl}-10-(ethoxycarbonyl)-4,7, 12, 12t et r aoxo- 14- pheny! - 12~ &F Rty
ia-5,5,11-triazatetradecl-yl]tetrahydro-1(2H)-pyridi necarboxyl ate (conpound
56) 090CT2002 - 33 Starting nateyjal: the product of hydrogenation
of conpound 55 Yield = 96% lH-NNR (400 MHz, CDC13): 8 1.0 (m 4H), 1.15 (m
4H), 51 .25 (m 5H , | . (s, 20H , 1. 55 (m 6H , 2. 05 (m 1H |,
2.6 (bt, 4FD 6B3. OBedt{Bat 3.55 @WHSLWH (%ef& bﬁto&ﬁbarb&n 19- @d 2H)

L B S Bt v e
4-15-[1-(tert- butﬁymﬂnmpgn)}ém{mhz}yl] 3-([(2-([(2S)-3-ethoxy-3-0x0-2-((
[3(trifluQronet hyl‘%,g? %‘sulg } rnmpoe q&jﬂ] rqxragtq} 8( Q}ﬁl_) am no]
bony! tyl S d 57) 15
%?_Ea{\lﬁ/ggélggtegr?/al) pﬁrﬁgjl%écluhm;%%tg%hmm%umdﬁy c?léidgl gg.le e:_;l —) 77% 4
(s, 20H) , %%%ﬁlﬁs 6H) ,'"g’.t(eggsia(lm , 53 (Btgmglﬁ;J M- 5

1H , 3 . 65 n(eﬁhopmpherwl)Mleqenhmochl@rwe(bs 1H) , 6. 55 (bt 1H)
, 7. 0 (bt, ]ﬁ) L fpt, 7.75 (d, 1H), 7.95 (d, 1H), 8.05 (s, 1H).
30) tent-Buty, [; tert butox arbonyl) 425

pi peri dytP-3- @r(\@ E@Mf?}zet ﬁ:&@}ﬁ F(@ 30 .7 (m, 39H), 2.05 (m,

nlt t lf;)ltohtenylhl smi)pfigmyé } asrs,goaﬁs, ozoeson%ak;],armmo} 32®<0@) ANydppn mobcaﬁxbony: } pe
ntyl)tetrahy pyri ar yl.ate. (compo artin eria
3- nltrophenyﬂéﬁl pr%l_% )(%hl b)ﬂ? %%’XY{%I dlﬁ 55/0% qﬂ%l’{ 1%0%& g% :

1. 0 (m 4H) 2H)] 7.15 (,, 13H), 7]452(o(,m1H9H) , 1. 35 (m 2H , 1 . 45 (s
20H , 1. 6 (m 6H , 2. 1 (m 1H , 2 . 65 (bt, 4H , 3. 65 (m 2H) , 3
. 9~4 . 2 (m 9H) , 6.55 (bt, 1H), 715£ 1 7.7 (t, 1H), 8.2 (d, 1H),
35 8. 4 1d, ) , tert-Butyl 1Fﬂ {33111té EBEﬁ; ydro -1, 4-benzodioxin-
O-[5-[1-(tert- but(gx. r_t?,a@)(;lh)o 3{).@5‘,4#&1 ya_-]‘a[-nﬁ%-o [_(228) 3-et hoxy-2-(~[3nmeth
oxyphenyl ] sul phonyl OX(] 5‘& 3 0 CT 2002 - 34

2- oxoet hyl ) am no] & ;T I([éﬂ)(ﬁfﬁ di necar boxyl at e

(compound 59) St abumngynau:bblnqll)—&mﬁmmmﬂépphtyupltemdahqidmﬁ de Yield =
550 5 1H NWR (400 t, , 1.2

or) . 1,55 (m 2+ (¢} cRrtibspeflatpodyiiies”dhomebupd’ 10"y 1 5 o (1T
4H), 3.4%0 (mStaHping. 7Rat@ripd): | thyBs § samm—3 8, 39dthCir(>nil,9‘H) , 5.
9 (bs, 1H b@nzoélﬁﬁﬁn @Hbl)grgélﬁﬁbtelH&dr@cﬁioQQdeZH) 7.75 (d, 2H. 10

32) tert- Buté tert-butoxycarbonyl)-4piperidyl] -3- ( [ {2- ( {
(2S) - 3-et hoXyead oxo

(8qui nol yl sutpramy | )(amoma}zpr opptland nd) @@edet?hyl(ham%)c,ar ol )pent yl]tet
rahydro-1(2 5 py canboxyl,a n ng

8- qui nollnels_% éhogy?5 %flém% §|(t§ (g@gfr’;? 4@%%@) Cﬁ%ﬁ ’S 0. 9
(t, 3H) 251 485, ( Ay 34Hn., 1H).,2 €m5 4Hy, lHB,(ﬁﬂ?H)(s 1145 /(r§ - PDHId, 1.6 (m
6H), 2.05 2026im 4H5 (ap 165 (bt, 4H , 3 . 5 (m 1H , 3 . 654 . 2 (m
10H) , 6.35 (bt, 1H), 6.65 (bt, 1H), 7.2 (bs, 1H), 7.55 (q, 1H) , 7 . 65
(t, 1H , 8 . 05 (d, 1H , 8 .25 (d, 1H , 8 35 (d, 1H , 9 . 05 (d, 1H .
25 33) tert-8utyl tert-Butyl 4-(5-[1- (tert-butoxycarbonyl)-4-

4-{5-[1-(tert-but 3, 5- di met hyl - 4
i sgxa[zol 3(/I )e;m pﬁoﬁﬁf &EIT % gﬂggi){/kgﬁé%%%’é (' )ghf-ﬁéf‘lgﬁﬁ Lg3 I met ny
oxoet hyl30ani no) caedepyepyphayine bt2ahydr o- 1( 2H) 30 pyri di necar boxyl at e

d 61) St L |

(comeind, o) S b emi il piebofy kbt Lheggsatu mhen |

7H , 1 .3 35 (mPmdlnqcalglso’fkﬁ}a’29r|}°°mli°uné51§?n 6H) , 2. 05 (m 1H |,
3

2 . 4 (s, 3HBtadedngs, 3H) .m&dSidbi, 4H), &pyAm 1H),33%an(ifem31H8-,

859 . 2 (m 980, 408 e dod B5ae diny Sro B {Blac M+ 70 (BEIH
35 Yield = 69%
9) tert-Butyl 4- (5~[1-(tert-butoxycarbonyl)-4-

piperidyl]-3-{[(2-{[3-ethoxy-3-oxopropyl]amino}-2-



O0S ocr zooz - 35 34) tert-Hutyl 09 0CT 200
4-{5-[1-(tert-butoxycarbonyl)-4piperidyl]-3-[({2-

[ ((2S)- -(([5-(di met hyl am no) 1- napht hyl ] sul phonyl ) am no} - 3- et hoxy- 3oxopr opy
| ) am no] - 2

?xoet hyl éagn’z)no)sfag),g%dﬁnt j;%teg%hydro 1§ 3&8) yr| d| necar box Z:ﬁt‘e I
conpoun a °r?é11H on

chi or i de i eId = ]ﬁﬁﬁﬂdlrﬂd&ﬂ%:{ﬂ%ﬁco@%}i 179 o 9 (t 3H 1 .15 (m
4 , 1 .3 m 1 . 2.
6H%bt, 4H), Eﬁot@éf?@g 6H) , gﬂa&sreﬁ? 1H) §té’y(3m 1H) H% %mént)ﬁfoﬁiﬁ’n?tgb. 9~9
.1 (m 5H) }@drolﬁﬂ(d:xs,dell—b , 6. 35 (bt, 1H) , 6. 6 (bt, 1H), 7.2 (d, 1H),
7.5 (t, 15) g%_,é%@ 158 .2 (d, 1H) , 8.25 (d, 1H , 8 .55 (d, 1H .
35) tert ut;}f 3-{ (2-{ [ (28) -2- ({ [2- (acetyl am no)

4- et hyl - 1, 3" HhNHRol (DM =mul fEChy) 3 afi r10)0~53e(moxyl-HB -+0XbpZopi,| adiihp}-2 20

oxoet hyl ) am no 5-L1 t rt oX b i perd d | }tetra
hydrol{Z?—l) p@r}z?ngég’ar%ﬁ§yl gt g((glénpt%it y%%i g%] ?I IOmlilit eér Q"] PeRj ')

2- (acetyl am 120)0-54 et hYH) A, 3t i dzel -2yl s&ﬂ@hé)lnyl éHl)@r|3dé 263,Yi 2Hd, = 640
1H NMR (400 1 8 1 1 95 (s,
Y 1(6 b %33321{), 410 (19? &Th),S!'M it (212 % 46(47](19@'1% (bg

4H) 315%(rﬁ6fH)(btr31H (m 1H) , 3. 9~4. 2(m 9H) , 6. 85 (bt, 1H) ,
7 .2 (bt, 1H . 30 36) tent-Butyl

4-{5-[1-(t - 4 I
sul phonyl ) o) LEEE RORTS, oxopr ol | &inf b E98E e FORY GRERGFE by ] pont
yl }t et rahydro- 1( Zﬁ).pei'lpyﬂ.lld|3|=rdc[6(ﬂbdiﬁl-attbOQ:woﬂtpmartbyﬁa&)B-St arting material:

SSCPImoerr opyI Sui ?l}g@eb 9?}]% gg Yhel d = 6?0 1H NMR ( 900VHz, CDClB%m: SH)l (
2. 05 ( ,1H) , oxeeghwld:amzedzarbseyl$pse‘cyé)zgtzshxg)%lﬁy)(-m 2H) ,
2.

65 (bt, 9H), 3. Eidlaﬁbargoﬁyiﬁtelkﬁomﬁoﬁﬁd(lB)ZH) 3.75 (m 1H), 3 95

(g (gt ’1ﬁ005 éyylpgk%agﬁgﬁpl egﬂyl 3= amlno%uganoate hydrochl%rlde

4-{5-[1- (terwibmﬁo*yaaﬁbonyl) 9pi peridyl]-3-[({2-[((2S5)-2-{([4-nethoxy-1lnap

ht hyl ] sul phoryly t ho oxoprsopy|
oxoet hyl } am 2%) car bon Ioﬁmgrft F%tg );(ah dr% é rTM]pyrl dirnedaf boxilrs%t (&m’
hiter i de

(conpourd® 65338t ar Li ﬁg (ﬁat ér9|HéIr. 195|5'et(ﬁka)6Hg-rn3pfﬂ5hy(|”§u|]ﬁh)0ny
\1/l5€|(d :9|7—|)10 AHh NIVB564QQM;|Z 4}§[?C1§3.)85 Qno 29) (t4.8H)(bs, 14H)(63|5_D4n11 2&!{4,) 05 (1

m m ) m
H , 2. 52%& 5)4%?}“ IIQI)45 fln?EH)fH)s 67?m](d1H?HS *3.754.05 (m 9H),
.1 (s, 3H), 6.2 (d, 1H), 635(bt 1H), 6.65 (bt, 1H), 6.8 (d, 1H), 7.6
gtS) tlg')nt ;uzyf} L&) e-pBey115 (d. 1R (58 1- GRetfpdidxycdrbodyifledt) -
4-{5-[ 126t ert - but BXRRBIBHRYT$- bbK%eilaw}hsx¥(§zofeté5) 2-{([6, 7- di met hoxy-
2napht hyl ] sul phonyherétiplpBopy Dpaniigexep+opyl ) am noj -

oxoethyl) amino] carbonyl)}pentyl) tetrahydro-1(2H) -

7

pyridinecarboxylate (compound 19)

Starting material: ethyl 3-amino-5-phenylpentanoate
30 hydrochloride

Yield = 27%

'H-NMR (400MHz, CDCl3): & 1.0 (m, 4H), 1.1~1.3 (m, 10H),

1.4 (s, 19H), 1.55 (m, 6H), 1.85 (m, 2H), 2.0 (m, 1H),

2.5 (d, 2H), 2.6 (m, 6H), 3.85 (d, 2H), 4.0 (bs, 4H),
3 4.1 (q, 2H), 4.25 (m, 1H), 6.25 (t, 1H), 6.6 (d, 1H),

7.1 (m, 3H), 7.2 (t, 2H).

12) Synthesis of tert-Butyl 4-{3~-({[2-({1-[(1-
adamantylamino) carbonyl] - (1S)-3-benzyloxy-3-



oxoet hyl } am no) car bonyl ] pentyl }t et rahydro- 1(2H) pyri di necar boxyl at ey 0
(compound 66) Starting material: 6, 7-di methoxy-2-naphthyl sul phonyl ch%?q zzle
Yield = 63% 1H NVR (400MHz, CDC13) : 8 1.0 (t, 3H)~ 1.05 (m 4H), 1.2 (m
9H), 1.35 (m 2H), .95 (s, 20H), 1.6 {m96H), 2.1 (m 1H), 2.65 (bt, 4H)
3.45 (m 1H), 3. 75, 1,( { 1H)

6.9 (bt, 1H). 7.15 %@H’r%ﬁ?/“%g?é 2380 odthl g’“l’lﬂj"a’%‘!‘gf‘%@ %rﬁf

(d, 1H) , 8.25 (s, (teyt-bEbdxyearb&uyl)-4-

9-{5-[1-(tert-but 8§¥§3§$89¥5%eﬁP&PFﬁégi’éﬂy@rélf ?215)[-( 2S)-2-({[2,9-dinethyl -1

, 3 09 0CT 20
t hi azol - 5-yl ] sul ptewyiganeaaybaxpl atsy (GmrpHrby2qlani no} - 2

oxoet hyl ) gm no] car bon | } 2H)1p i ngeanb Iy gte;
(corrpoundg67) St art?%l&émrrg%%r |%ﬁ6€5y46%n%rr%e( h;ll)1 W§dt hlqazzol %I sul Ejﬁonyl

chloride i eI%ﬁ‘ie@A%EHINIVR (teowmR L uceEL PO assqiut%n(ﬁf Rl (4-11~2 (m

7H) ., 1.35 (mt@fﬂvbllt &§rb819}’ﬂ) &&ﬁéﬂlcﬁﬁ) -2Z-H{m- #ds:10 2 . 6 (s,
?5? iFE g Sq%ﬁﬁoxngﬁrfiﬁg% ?%ﬁpigﬁﬁl yk&sthxﬂhb&ﬂ& yl)amlno]éégt.gH) 6.35
4 {5 [1 (tertadm:t owampbanw ¥)4166 8 per i dyldmeBy Gn{ IS ol {of28khy2- ( {

pyr:azol L, yl ]%‘iﬁ%"b%yl?%% D) PSERY HBSERROY T opyP] @i ndP:3 mmol) . A
oxoet hyl ) am mdjidar bemgitepenoyl } i et radtadmedL( 2Rfperi dsnecaibpxycat e10

d 68 t . 3,.2-d | -1 I h I
(compound, S0 ar (| 89, TRl 3o S | IHagyrazak L aulghony
7H , 1 .3 (mdap@ntylasinae) - mob%a@@a(trﬁ mfl@oqoaech@tqtpg (8. & g5 (s

6H), 2.65 (bt Hmod)d (i 2d KL 3¢ Tedkyl libet3td (HSaadbl, ét@?rimg
6.4 (bd, ter% Butyl

4- {5 [1 %?erﬁﬁbuFGQ&égPﬁﬁhfo 4r§@$ temggrature g%r‘ %%) hours
pi pe;| (2jyl ]- ?h(y{c[r&c(l'{lzﬁjlcs aei:hb;oys :Je;cmlemz T}(éép@frgahyics:fbﬂ:p@s)@yiéamsn]aﬂr f)p%/I la
m no oxoe a ar bon I i ar ate
(conpound 69$M§%1a;uf$ﬁégf'rmtg?lgd %Q}%ry ;&gi?@u?ég‘%%}\%ﬁ:% or i §VQ§§ i% = 61%
1H NVR (400MHp, Gp@ 3the grade GBTC(J?QCMI—DWhlqh l§5F(Ltrlf3H)d Jow flasbm 4H)

1. 35 (ch%Hbmat%graii;-n]z@pfbdncﬂlor@ﬁe@ﬂbn@Hﬁethgnolé (HB 2
75 (bt, , 6 65 (bt

3
1H), 6. 72%d 61@)9?18‘ 93%@“6@?%6’2 38 1H) , 7 . 45 (g, 1H ,
8. 15 (dd, 1Mjield8= &86d, 1H) , 9. 05 (s, 1H) . 42) tert-Butyl

4-{3-{[(2-{[(29)-2- (&%esngﬁm§ 'é@%%rfﬁ%d abo¥e was used to prepare

yl sul phonyl } am no) - 3-et’hox 0XO0pr o
oxoet hyl ) am ﬁchépl&éﬁy’IlP%CPmP@u@dﬁbut oxycar bonyl ) - 4-pi peridyl ] pentyl}tetra
hydr o1( 2H) - pyri di necar boxyl ate (conpound 70) Starting material :

Co A 1SR, 1) O NS F BN e
1. 65 (m 6H , glliethylleimipolcarbbnyhi - (45)—33b&n@wﬂokﬂ}3—3 7 (m 1H),
(a1 6.0 (bt SReProPyYEni4S) 1y Bxodehin 1 dhitpoifarkeny) salh - O 20
4-{5-[1-(tert-but &%9€§rbuﬁ9xyca§b9@mlayﬂ]- 3-{[(2-{[(2S)-2-((2,3-di hydro-1, 4
piperidyl]lpentyl}tetrahydro-1(2H) -
30 pyridinecarboxylate (compound 21)
Starting material: benzyl (3S)-3-amino-4-[2-(1H-indol-
4-yl)ethylamino]-4-oxobutanoate trifluorocacetate
Yield = 49%
'H-NMR (400MHz, CDCl3): & 1.05 (m, 4H), 1.25 (m, 6H),
35 1.45 (s, 20H), 1.6 (m, 6H), 2.05 (m, 1H), 2.65 (m, 5H),
2.95 (m, 3H), 3.55 (m, 2H), 3.78 (dg, 2H), 4.05 (bs,
44), 4.8 (m, 1H), 5.05 (s, 2H), 6.3 (t, 1H), 6.8 (t,
1H), 7.0 (4, 1H), 7.1 (t, 1H), 7.2 (m, 2H), 7.35 (m,
6H), 7.6 (d, 1H), 8.2 (s, 1lH).
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benzodi oxi n- 6-yl sul phonyl } am no) - 3- et hoxy- 3oxopr opyl j am no) - 2o0xoeflyjpr zno
j carbonyl } pentyl }tetrahydro- 1( 2H) pyri di necar boxyl ate (conpound 71) tar
material : 2, 3-di hydro-1, 4- benzodi oxi n-6250y+ sul phonyl chloride Yield = 10
1H NWMR (400MHz, CDC13): 8 1.05 (m 4H), 1.2 (m 7H), 1 .35 (m 2H) , 1 . 45

s, 20H , 1. 65 (m 2. 1(m 1H , 2.65 (bt, 9H), 3.45 (m 1
g75 (;? 1H), 14) 9z(¢ert(-5|)1dtx@ 9H) , 513 (5?1 4H) , 5(495(3( [2rw{1-6[({5(4(~otH)

32?t gu??l(g {éFD me oaggﬁgne%h%lhgﬁ%g?%&ggboﬁfﬁ] (fs)3§_$gnz§kgxy_44)

yIsquhonyI}anlno) 39§PHSQ?¥QJBwbﬁ?bp%T?ﬁﬁFEB¥lh351n°}carbonyl) 5-
gx?et hyl )%m nﬁ% cir lpnznxltbré Bﬂlté){c?éé:t:b?n yl) -4-1 , i Doyl at

ut oxycar bon i en etr ro ri di necar boxyl at e
(conpgund 72¥ StarBFg ﬁa§i15 %# B%Fig?%gﬁﬁﬁ£ 5¥sulphonyl chyorlde 0
? 03&)T128g% - 1ygfﬂdnzc3£3?#§l%fb( iuz%}fﬁﬁ) 8 0192 N

t, m , . S m
1H), 2.65 (bt Eﬁt%t 1395 (m ‘%%%(’m 1H) F%f’é YB5(m Q?é?, % <24

6. 45(bt, 2H), GnéﬁmmxﬁpheﬂeﬁhfhjaﬁfﬁO]74€QXbbﬁtﬁn08té(thﬂfﬁu@r@éﬁétét& 45)
tert BUtFQ 4- %5 i& Ltsgx but oxycar bonyl )-410 piperidyl] -3-{ [ (2-{ [ (29

di net h
f ur yI ] sul phonyi—}l\&’-lﬁ nMO@MH}E ho%PC3ekopPopyldPanimo} 48dx o6kt +34 ) dmi ndHar bonyl }

pent yl }tetrah]ydqp @gZF@@Wl dnngc%bow?atg ()go umg 73b 2 Qtnartﬁp{g
mat eri al : 25d|rrethl 3fur Isulp on Ch|0l’| Yled—780/1H-N

(400MHz, CDC1B)05 §3d, IBk, (dy 44y )2 Bm/o7IF )r33¢&p 2y, 21”45 (s,
20H), 1,6 (mabH, (Bsl GHY,14).782. (215 a@a)(s 53lH)(s, 22H P (354 3H), | 65

Egts 1@015 g. 1185 é‘“m 1?5;9', %:%57‘?5'bté,ﬂ)1' . 2 ‘9’%518'%& 71‘&) m, 4%§_?tent Butyl

9-{5-[1-(tert- butoxycarbonyl) 9 25

pi peridyl]-3- 1{5[ (2- ééf@fﬁu%i{[%ycl ohexyl phenyl ] squgQW&barp{?Q)’i et hoxy- 3

oxopropyl ] am no} 20xoet h am no] car bonyl }pentyl t etrahydro-1 ridi neca
rboxyl ate (conpou efgg PP at‘?’fﬂj’}rﬁtré?%)f WHORYT 3Tl phonyl
chloride Yield = drtiHYYH2 - GiXeleh 1]a?m;:lno}daz(ﬁany71-j) 5-fli- 151 . 5
(m 30H 16(m 6 1 /m.1 65(m5H),3.45(m
iH , 32°75 (m éﬁlﬂft it dgfeatl Y%’ sﬁrglpegpld‘é 35 (bs, 1H). 6.45 (bt,
1H), 6.85 (bt, 1Hpen¢y%§uatrahﬁdrdfIm2Hkrpyyﬂdlneﬁarhqxxl&ng |
4-[5-[1-(tert-but @@g{ IQ3)9p| peridyl]-3-{[(2-{[(2S)-3- ethoxy 2-({[4-flu
oro-1 090 CT 2002 - 40 ‘ .

napht hyl ] sul pH@AEL N no) M8L8xbpt bpyl | RRTHL 20x0dBRYFP-aminer4-1[ (3-
carbonyl } pentpmlehyu@iﬂo@iwdramrlhd]%oawu@m@&mmﬁ;ﬁd‘amw 75)

Startin teri 4-fl.uor o- 1- napht hyl sul phonyl 5 chloride Yield = 640
1I—I—NI\/Rg%l%BI\/I?IZIE‘1L€D(‘,15)9 b O O(t, 3H , 1.05(m 4H , 1.2 (m4H), 1.35

(m 2H), 145(5 20H), 1.6 (m 6H), 2.1 (m 1H), 2.65 (bt, 4H), 3 (m

1H), 3.65 }H) te}t&BLQ_g(lq 2!1"){33§i3 (-Qfl %H};l 4- Qén&&héﬁb 3- (
1 6.45 (bt, t,
BF%B (t, 1£D 8. 69$@ayliﬁﬁln948?rP€Pﬂ lﬁ%ﬁs) 3-benzylcxy—§- F
4-[5-[ 1-(tert-but exppad Oﬁhhn6)52 oxoethyl]amlno}carbonyl) -5-[1-

pi peri dy. 3-{[(2 S) - 3- et hox }) chloro-1
napht hylédsul phonyl({t%gﬁ% X¥%8 8 ﬁ %i “ho} - 2oxoet hyl ) ani no] car bonyl } penty
| )t etrahydro- 1( prperddyédplehdtmll}ae&r@mmmdzmy Starting material :

4-chl oro- 1-napht hyl 54hR AR HEGyTa4E" ((d8mpound 24)

Starting material: benzyl (38)-3—-amino-4-[ (1, 3-
benzodioxol-5-ylmethyl)amino] -4-oxobutanoate

35 trifluoroacetate
Yield = 54%

17) tert-Butyl 4-{3-({[2-({1~-[{(3-
methoxyphenethyl) amino}carbonyl] - (18) -3-benzyloxy-



Yield = 630 1H NMVR (400MHz, CDC13) ; 8 0. 9 (t, 3H) , 1 .1 (m 4H) L 1.2
(m 4H), 1.35 (m 2H), 1.45 (s, 20H), 1.6 (m 6H), 2.1 (m 1H), 55(913 0
4H), 3.5 (m 1H), 3.6 (m 1H), 3.8 25 (g, 2H), 3.85 (bd, 2H) 3954%(139
5H), 6.4 (bt, 2H) , 6. 8 (bt, 1H , 7 - 85 {d, 1H) , 7 . 75 (m 2H

d, 1H , 8. 7 (d, )4 30
|(oi peril_?jyl]-3-{[( i %%frf%’?’)l}%ﬁf}g’é’?ﬁ%%’ﬁa‘éﬁg}ﬁiiﬁig& %Q%%ﬁ?rgony )
-yl ] sul phonyl } an ndl-3dterttoptasycprbppllandino} - 20xoet hyl ) ami no] car bonyl } pe

tyl }tetrahyd 1 Z7) 35 Starti

mlerial 2 3 dnyBeor: E%%?E%S??ﬁ*ébﬁéﬁrﬁﬁony?*’fﬂ ol de Yierd = 94% 1 NR

(900MHz, CDC13): spyreélpﬁpaxhpxyzfaze( kFomppund 35) (m 2H), 1.45 (s, 20H),

1.6 (m 6@ 2t &réﬂhng) math:%aOlC T 29@22¥L141 2(3%5 -@Iaml‘}']'c’)-wll-s[(

2H), 3.45 (m M% % H) ( '5 |

8 (d, 1H) , gmet gxygpen E§Y1)6m180é64 Qgﬁbutan@ﬁ?dtr&ﬁﬁuorqacg%a%g lH).

5 50) tert-Buvyki4-ES56F4- (tert-butoxycarbonyl)-4piperidyl]-3- ({ [2- ({

2S)-3-eth 3- -2- 4-

[ 2t %ﬂ emeu ) gﬁ@%@%ﬁ)pﬁémh‘ém fRPrA5y 18 afit A3y 280yl T8 ndy-& oyl ) pent
t et rahydr o{ﬂ;( 2bfpyy i di. segar, bexyl, ateobecanpound, 78) 650 (&t artH)ng averser i al :

(

yl]

g 52 Ehk le Qhegﬁg'zggﬁgngEEChH%rldgs %eld ;&ﬁ§@6§EL g@l(gﬂﬁwH% égDC13) :
6

H, 2.1 (m 1&) 2R) 654165 0hs, 44J), 3.76 (m 1!-11),,531 15, (RH)1HS. 483 . 99

.1 9H) , 1 1 6 1 9 1 7 .4
dd( 2H) ﬁt %ﬁ)’ 54%75 ‘/’ﬁ (gﬁ),(dt*)ngfc i tent ;1/?1” i
[5-]1- (tert butoxycarbonyl) 420 pi peridyl] -3- ({ [2 ( { (29

- 3- et hoxy- 3- 0k®) 2- f{efE-Bityl 4-{3-({[2-({1-[{ (2-hydroxy-1,1-

th | | sul p | bopy| tyl
e e L e S L R ) P
2-(2-th | h opt 1250 oh2 -ovsk aket B 1] aininco3a e Doz ,
CDg:13 I:egyl).lo em gw o , 1 .3 (m 2H), ﬁiﬁ;&s (s, 20H),
1.65 (m 6H), 2. o5 ?ér ﬁiﬂ“’%’%@z’i‘é&l)w 5 (m 2H), 3. 84.1 (m 9H).
5.3 (d, 30 1H), GEE’%%dyli}l)enWW'{QﬁraMro‘ﬂ-(ﬁi (t, 1H, 7.5 (m 9H , 7.
6 (t, 1H , 8.1 (cpydidinedbd:aflatilt fdonpdund Rd)t ert - but oxycar bonyl ) - 4

i id -3 3-eth X

PuPy! ) pheRyl gt ]ra%;%as%afopy@%wz Rk S Bonyarons-
oxoethyl]an1rkﬂk%ﬁimgnhgk&hngmHammnaﬂﬂﬁﬂaxduuﬁﬂqqataﬁ necar boxyl at e

(conpound 80),. .Star. al: 9-(2-furyl)-phenyl sul phonyl chloride Yield
(060" 8ok A Qs B gtréll-I-Nl\/R(400M—lz oDC13) © S 1. 1(m 7H ,1 .2

(ma4H ,1 . ¥Ehdm 34% . 45(s,20H) , 1. 65(m 6H) ,2 . 1 (m1H) ,2 .
65(bt 4H) 3.15CMRH) ¢ 403)MZ-ﬁz(mCIiUl B3: 854.110m OH), 65H)05(_b8154ﬂ356(m5(bt

4 {3’{ [ ?g E(%Hj’(rgé) 45, (s (320]}1_') 1 %5 {®{ Gn) 2H)2 ﬁd f];'} 3Lt art- But yl

{ 1- benzof ur a6yl sauIO;ﬁhdrd)d } dri)no)3 3B etdvox3H)3- okopr 6gdy) ] 2K nok- Qoxbet hyl ) ami
no] car bonyl } 4 [1 tert, 10

butoxycarbonyl S4- él%eélﬂy I%entyl}tetrahyd%bleﬁ)-S@?i&F%éca?b%xQFéte
(compound 811 H3tart-Bnd™mattdi-al : 1- benzof ur an- 2-yl sul phonyl chloride Yield
= 52% 1H NMR (400MHz, CDC13): 8 1.1 (m 7H), 1.2 (m 4H), 1.3 15 (m 2H),

1 45 0 1. 6 2.1 1 , . 3. 65 1 ,
3.75 Ersnﬁ H)lg)s .%egp 3“@3{% (m é% ,EZ{%S‘Eﬁ?(?L&Tflé?(hslfﬁﬁ%w,‘zs% (bt
1H), 7.35 (m 2H) methg@peopyliaminogeathonyl)] - (15T -Gabehdylaiy -39

teri-Butyl 4[5 {1t ebkc yLEHES 0Bk R AShitYh eaory ) [ ol { (29

- 3- et hoxy- 3- 0x0- 2
(2napht hyl met hyl sitprénburaniyeerboowt) F4m no) - 2oxoet hyl ] ami no} car bonyl ) pent

ylTtetrahydro-1(25) puei di, 1¢pahbPiyateahy@FBOYNIHT2)
35 pyridinecarboxylate (compound 27)

(
9-

Starting material: benzyl (3S)-3-amino-4-[(l-isopropyl-
2-methylpropyl)amino]-4-oxocbutancate trifluoroacetate
Yield = 59%



25 Starting material: 2-napht hyl net hanesul phonyl chloride Yield rr$§ @2002

1H NWVR (400MHz, CDC13) : 8 1. 05 (m 4H) , 1. 1 (t, 3H , 1 .2 ( 4{]

1.3 (m 2H), 1.45 (s, 20H), 1.6 (m 6H), 2.05 (m 1H), 2.65(bt 4H), 3.4
1H, 3.5 (m 1H), 3037541(m 9H)>- 4.9 (q, 2H), 5.7 (bs, 1H), 6.4

(m
5 1l callgn” 1T 8057 L), 0,055 S
|

t
pi peridyl]-3-{{§p; {h(ZS)tsZ, (ém&),? dl feyd(rbk,lk@fé 1.79 (m, 2H), 2.05
i nden-5-yl ] sul pho }am no) - 3-eth

oxopropyl ] am HB} éé%oe?hﬁ’) a(ﬁ‘vnc?]Héar l?‘oﬂyl ﬁ%nt]ﬂ)}'t e%r%%yél‘?‘o ﬂ*?H) ﬁyr9| di neca
r boxyl at e (con@pugg)83)4 Smripag gay erisalg2 S¢mndargsulphanykagh! emiyge 09

0 CT 2002 - 43 Yiel 400 13 1.05 4H) ,

1.1(t, 3H) 1. 2§n?4f$e ﬁ”"3 (‘wwﬂi 5’ | CPC |—%H’ 1. G(EanH)H)Z 05(m 1H)
,2 .1 (t, 2H , 2. 65 (bt, 9H) ,2. 95t4H) , 3. 455(m1H)375(m

(15') 1El) 8§96(1 " mt%g?%%ﬁ g (gt[glgﬁ (§F§ -8 pdkhy16x%) ~3-0x0-1-
4-[5-[1- (tert - but ok{thenayl Blpgxpdlno)carbonyl]-propyl}amlno) -2~

pi peri dyl ] - 3- ({[ 2-4 442y Yoy mg- (tert-
phenyl - 2-t hi enyl ) sul phony am no propyl anm no) - 2oxaqet hyI ] am no} car bonyl ) pen
tyl]tetrafydro- 1( Y RFVRIRAN DA TRERS dkPTat eri al :

5- phenyl - 2-t hi ophqnw inkde iy meYl NI\/R (400M—|z
CDC13): 8105 (m, 4H), 15(t 3 195(5
20H), 1.6 (mSEpting  FFtEhiady) HHDQHZY§5 (6?3%?&0‘5‘1’“%0‘ 59"("4 1Ay

(m 1H) , 20 EendAAdipdmdidh))bahddite thH)flvndAdetatid), 7.25 (d, 1H)
7.4 (m 3H), % (Mmes3H) . 57) tert-Butyl

4-15-[1-(tert oxycar‘bonyl) 4pi peridyl]-3-({[2-({(2S)- 3-ethoxy-3-0x0-2 25
[ (5,6, 7,85t et xahydr o- 2napht henyl sul phonyl ) am no] pr opyl } an no) - 2oxoet hyl ] am
no} car bonyl ) pent yld-tzt rg%&tﬂm BYI H&ilé‘e%%h?Wh%t eof CEIaMiNch 83b
Starting material: 5,6, - Yar.o- nap aenesupoy i de
Yield = 120 1H NWVR ~ ( - 81 05 (m 4H) 1 (t, H),l

.2 (m 4H), 1.3 (m 2H), 1.45 (s, 20H), 1.6 (m 6H) ,18(bs 4H), 2. (m

é';)g 2125(%) H)Syg&'hig(l%b gépki)tg;fé-ssgt_? (g I[—i)%%s% -3 é,z?E}(‘mfﬁ%@'
(d, 1H) 207 .49 (&utpmycarborw@)(-# mn)erldylweﬂwl@-ﬁozooz - 44 58)
tert-Butyl 9-[(10F ethoxycarbon 1) —4 7 12 trioxo- 14—phe1{A%13-

PR T e P e

e'trah dro-1(2
5 pyridinecar boxybgrtrad@.uewp@bn&yaﬁ)tesuabhmnmaaem al : d (28
E)-1- t | sul ph I % 4 13);. 8 0.9
(3, 170 (m " arpeobgyE RGP matt s N o A oo 4t o
20H), 1.25 10agaedeHRt, room Ocenperatyre, 2to2a golyuypion of 65[((61-[14 , 3.

45 (m 1H), té?t@%htéﬁbca@b%%@llatlé pE'i')ldy'ijzz(—q 2—%'1%(@1@_5- (dt 1![")8? |15
er uty

5(9 [ 5- [1’ (terpugef{é;fggﬁpwairﬁ RbPEérlPé@rl]Fth’s’ }FU{taf@@lo a{nl(nyé)acestl@t hoxy- 2-
[ Ht FCld (compound 4) (46 g, 85.2 mmol) in 550 ml of eth%l I
2napht S amn - 3-.0X n no oxopr. no} car bon en
'Eyl]ltoetrghyg?g %(%ﬁ) pyr| ﬂ—n"é%tca}lr oxy’%’}%c}fl nQ )%gn p%%@/mwa{ ! é ybe
mat eri al3 ceuppandi@8 asd opmmﬁdmylﬁﬂtghoﬁyhrchhqr ifder V2 @I mlnuﬁé% 1H NWVR
(400M+z, CDCL3 %6 SO 95 (t, 3H , 1. 05 (m 4H , 2§)(-§la1%l£91%5é 30( ~m

2H), 1.45 (s, , m 6H), 25 2.0 (m 1H), 2.4
4H), 3.45 (nﬂ[1p§nzyloxy)carbonyl]amlno}propanoate hydrochlorlde

8,

(26.3 g, 86.9 mmol) is added. Stirring is continued for
18 hours at room temperature and the reaction medium is

35 then washed with water, with 1N hydrochloric acid and
with water and then dried over sodium sulphate and
evaporated to give the crude product, which is purified
by flash chromatography (20/1 dichloromethane/methanol)
to give 61 g of a white solid.



3.55 (m 2H), 3.7 (m 1H), 3.85 (g, 2H), 4.0 (bs, 4H), 4 .1 (bs, 1H , 6 .
O (bd, 1H , 6. 75 (m 2H , 7. 65 (m 2H , 7 .8 (d, 1H , 7 . 9 (d, 1H
, 7 .95 (d, 2H , 8. 4 (s, 1H . 30 60) tert-Butyl 09 0CT 2002
4-[5-[1-(tert-butoxycarbonyl)-4piperidyl23-3- ( { [3- ( { (39

- 3- et hoxy- 3- 0%9z2f( _h@Ry! sul phonyl ) am no] pr opyl } am no) - 3oxopr opyl ] am no} car
bonyl)pentyl]{etrahydro 1(2H) pyri di necar boxyl ate (conmpound 88) 35 Starting

materi al s: confpoUfRy SQOQN@Zber&%éuI phohyP” ctit-or 8k, Yilelld =(mE%4HHNVR

400MHz, CDC13) 1 5105 4 1 1.30
(2H) 195(53"325 &m SH? (1m4 @ ZO]H)’ oésé 2060%5L %obrlné H)lH§ ’30 35(3m-

45 (m 1H), 2: 6,2(tbt2H)4H2 6?5 %t baH) 21% 9 X-®° 160y, Zibs (Jn{352H)bs,3 7 (m
1H), 4.0 6q, 2i), 9.05 b 61) . , M), 6.68 (03, 2bhy , 75596t . (RH) . 7.6
en

d, 1H), 7.85 B
21 [(13)5) 3- (2“%’3(%% (Bt o%%arﬁoﬁyi/‘?% pHiper i tyd 1 By 13ENS- (7, 7- di met hyl -
oxobi cycl o[ 2. 2. 1] heptTﬂey}n)etHaed( atete@mbaﬁb@ndv)eél wasl2ud@dt ebr p@e@alke-, 6- thl

a-5,8,11- tr| atr -1yl ]tetrahydro- 1(2H) - pyri di necar boxyl ate (conpound
89) Accor di ngz}? #%gff)‘?’%r& da?rgpa% 9% bed for compound 29, starting with

ethyl (2S)-3-am no-2({[(7, 7-di met hyl - 2- oxobi cyclo[2 2. 1] kept - 1-yl ) met hyl ]

sul phon r drochl or_ i 0 iel 78% 1H NWVR
(408Wyhgm2§:§>) ps“')% 0 @yfy Ct% qg (Eypoggg%ﬁyi&?mﬂ?’}& (§m 9H) ,
1.30 (t, 5H), 1.4%¥Rer] 1-- f‘{'rr{ , 1.95 (t, 3H), 2.05 (m 2H), 2.15
(L, 1H), 2,20 (M by ol Bulkiflony >6e'§nﬂ3 Pflerpolfldd. 1H), 3.50 (m
2H), 3.80 (m 1H), 95<%vq }H) 4.20 (g, 2H), 4.30 (m
1H). 6.40 (t, 1H) °*%P d’( %) 2 70 (t, 1H) . 62) (2R -3- ( {2- |
(g- [1- ( ][ert2 bgtcm@@&qbbradi)no}carbonyl) pentyl]tedtxiahydrf'ol-lb(ZH)— I

- 9pi peri 0 - 4n| l et ut ano am no
acgtsl )ag‘l nL) Zf(égn%(p#]ﬁ %ﬁo‘éﬁ)ﬁﬁa}%@?a@éﬁﬁo&%gﬁ&g !aci dy(z:orrpouné 290) ]
| sobutyl chl gitefovimet e (3.3 patedidlemol ) i s redded, at roofremaperature, to

a sol ution of; %c{lo(hékl[ 1ohonvl trifl
1(tert-but ox?/¥ ar bony -y -spti Eerol c?lyl)]amzm{o p[rf%%neorat eut c;:xlycélr roa e)ta pi peri dy

| ] et hyl } but artdy %cetic acid (compound 9) (10.8 g, 20 mml) in 200 m

of THF and N-lmatmRI mp4 Ptz ne c(rmg) :4% 51mosl ) (mA saspensi.anii.$ obkai ned.
After stirri f.or Omnut of

(2R) - 3- aérr%5 noggﬂ[)(’z %a ht(ﬁyl su )ﬁhon T) gfr'h%ho]lp% dpantn% 48Fd ?é”g, ESOﬁm)I)
and wat er (8dmai )1lik, a@dé’d (Bit, 0€H), PO CoF¥, 2002 ~ 26858tﬁrrr,r| by is

continued at 30s5C {pr M U esy angdyy hen @ rom{pnpes addir g, f ob»8 hours.
The THF is evaﬁor a(t ed %9f and tﬁg aquseous sol u(%?on }95 aci d |f?néd 9- pH 2

with 1N hydr 8cRPoriSradittl. The? mi%t ut®) 1 s Sext r&et ddivi thr ef‘herlﬂThe

extracts areowdshed,with .water, dried over sodi um sul phate and evapor at ed
to give e crude product, which is purified by flash chromatography
(10/0.5/0.5 dichl oronet hane/ net hanol /acetic acid) to give 8.3 g of a

bei ge- col our 34 solteat-Botylel d = 51%4-1HANMR- (heottbutoEyi@rbongl)-46 (m

AH) . 1 .15 (m 4§lperidy3§ ém({%b'l({21§(14°%’§°P%Q§l’l§h$“2f§?aﬂ%am .
(

1 H , 2.6
6 E&n 1E)|) 6. 95 SFhHQMy -o¥ PESP;%';?“&H? . 6 (m 15 2H), 7.85 (t

2H), 7.95 (t, 2H) oxaeéﬁyuamlhh:}cDrboRyeppeaH:ym] tetrbhgdeernqungs of

formul a Iob accordj ggv&gg%gg ?xgl?{__ga(&b%gogkdagﬂm d of formula IV with an

20 ani né€ of form¥
4-[5-[1- (terSt@utmngear bonylr)1a'96p)rp@l:dy| - 3etlvl [ 2- {33amibox¥y-2- |

(

oy 4 o PR G R ——
(conmpound 91¥ield

'H-NMR (400MHz, CDCls): & 1.05 (m, 4H), 1.2 (m, 4H), 1.3

35 (t, 3H), 1.35 (dd, 6H), 1.45 (s, 21H), 1.6 (m, 6H),

2.05 (m, 1H), 2.65 (bt, 4H), 3.15 (m, 1H), 3.55 (m,

1H), 3.75 (m, 1H), 3.95 (t, 2H), 4.05 (bs, 4H), 4.20

(m, 1H), 4.25 (g, 2H), 5.6 (d, 1H), 6.45 (t, 1H), 6.85

(t, 1H).



Et hyl

3-[ (2- am no- 2- phenyl et hanoyl ) am no] - 2[ ( 2- napht hyl sul phonyl ) am no] d}gbﬁﬁﬁlﬂﬁl e
hydrochloride (1.7 g, 3 nmol) and diisopropylethylamne (0.8 g, 30 6.2
nol ) are added, at roomtenperature, to,a solution of
9-[1-(tert-butoxycarbonyl)-4-piperidyl]-2-{2-[1(tert-butoxycarbonyl)-4-pipe
ridyl]ethyl}butanoyl fluoride (ref. synthesis B-1) (1.55 g, 3 mmol) in 50
m of dichl or pyret hgaet- ]9{;{—,521 sti rr4|-r{g;-f(qr[23 (Hew g, \aabehzaihllaz@q[clqd The

organi ¢ phase iIs w t h, wa er. sodi um at e

ot b te o ver et ehone [REEAL S g thary 3 SRRy Zﬂﬁm%

chromat ogr aphy (Z%ﬂodthﬁlpammwwmm-tpt@tﬁe 1.2 g of a white
(S00NHz, Eoc1g) . P EEoRuserRodil PO iRty sinegd by ENT
1.97(s, 20H), 1. 60(Ir{ Z#) pﬂmqmquﬂaﬂfquomqrm azom lH) 3. 58(m 1H) :

?di 6il(-|)m éH) ad%ﬂl‘ﬁ%) %xg&g% 5@8&1‘;‘2@“&13%ﬂ%@é%en%lﬁ&%zbl 6. 40

(d, 1H), 7. 95(rﬁ-351—1)§1811370r(!il)mn0m0§mat@j et arg de

pr epar et hef oly ;qui pacompound: 64) tert-Butyl

4-[5-[1 tertJbutox ycar bonyl ) i peridyl] % %(13ethox- -

( 2napht hipsul ﬁhyﬂﬁl)%ﬁ%z@ GQEbJro-pyﬁ}éﬁpﬁo)(“lrne’é yr-2.15 (t, 3H),

?Xoet hyl Lagz)rlo}zqar Jt@lo,nyAiﬂ )p,teni y3] gt rzafliwdrp 44 2B pys o hecashoxyl akg) ,

conpoun tartin er

3- [?g ami nopriopaghoy™ grﬂﬁd} % %% ﬁ&ﬁht hsul phdfy ! §%ni 48] pr opafdat(®:

hydr ochl orldaH\fl,elzi 9:571%,1I%PNNR44®EMﬂm @013)4:56 Qdd95 xm 36.50 1 . 05

AH) . 1.2 0 1 2 6 00
(1Ir-n|) D 65 (bs& fcijs(93 (% 550’7074150(5"t W 52 ? nzz"h)H&HA. os "
(m oH) 154 79@((@501,1@14), (oel, 1H),- 6. M (d. 1H), 6.90 (t, 1H). 7.65
(m 2H), 7.80 (d, 1H), 7.90 (d, 1H) 8.00 (d, 2H). 8.40 (s, 1H). EXANVPLE 1:

Et hyl 3-(1, 3-henzaodi gx 4-(9-piperidyl)2- [2- (4

pi peri dyl ) et |]bLFFé’rFo%“}"a’H1 n%yiéfe %? érn{%a}grzﬁﬁﬁgali’étwﬁﬁﬁ}%?m%é
(CRL92725) tert-Bdt-piperidyl]ethyl}-11- (ethoxycarbonyl) -4,8,13-
4-(3-([1-(1, 3-ben et ho ooro l. et hyl ) am no
] carbonyl }- 5[ 1- (té’% - utoxyg\"e%‘gﬁy Q - pi Séi‘él i Q%é]ﬁt%y ?’}ettr%ac rol(2H) pyr
i di necar2oxyl ate yddkstandydrord. (ZHQ -pyrsélma)r vdiageo| véqompOBnm of

di oxane and 10 m 38 a 9N d| oxane- hydrochl ori c acid solution are then

dded. 09 0CT 2002, - Th t t st t

Femper at ure FORTEOR MAtEE 4td EREFE BRate 320 RO belied B SaRBHROng-
settling. Et r{le[zr(bngxdidegf)aadbosyz‘tepmiabeﬂroptanagaenhbylrsehtllolrﬁgi,e and the
resul ting mag&%hgl _i gshhen evaporated 5 to dryness. A white powder is

obt ai ned, wh I's dissolved in about 150 M of water and then filtered and
the filt3%te HINR cd400MHZed GREKilve ®. 4-§ ofma WhHitve Bol$d.(myi efH) = 87% 10

VS (ES) - nTz.5890 (EM Jsﬁbfﬁ)ﬂlhtl\!\é? (400011 SB90R) opd 11 o (§) 789 T .25
L 3.2 (m H? 33(%’2 %#ZH)Z 6@0% 42% g iz({“q 2%|l|y ]36‘ ("s %%' 5. 8
Egd, gllzl)i) ?h@So(tS(bséH)w)a 14b(%| (¢H) 2H15 & .45 (m, 11-112]I 8..85( bess, 2%\9#]),9 1

s, : n s 0prepa e
foll ow ng corg}f)g%n 8 gg(A ﬁ’ (£20F%?hy}5 %g \ng ?a?ét?}o;{s fpoxglét hoxy)
phenyl]303{ [2- ( ( 4- (4p|per|dyl) -2- [2- (4

pi peri dyl ) et gyl ] bEéﬁﬂﬂﬁHﬁiﬂ no) acet Y eyr Mo} pESPRNn &#&wﬁa&m Ojlde
(CRh42640) Starting materla ?o ound 13 25 Yiel d
piperidyl]- 3 {[3-({3-ethoxy-2-[ (2~

naphthylsulphonyl) amino] -3-oxopropyl}amino) -1~
methyl-3-oxopropyl] amino}carbonyl)pentyl] tetra-

35 hydro-1 (2H) -pyridinecarboxylate (compound 34)
Starting materials: compound 6 and ethyl (28)-3-amino-
2-[(2-naphthylsulphonyl)amino]propanoate hydrochloride
Yield = 75%



1H NVR (400MHz, CD30D) : 8 1 . 3 (t, 3H , 1. 45 (m 13H) , 1.7 (m 4H),
1.95 (m 4H), 2.35 (m 1H, 3.0 (m 6H, 3.4 (m 4H, 3.75 (s, 2H), BQQ]EETZ[][)Z
(s, 2H), 4.18 (q, 2H), 9.35 (q, 2H), 9.8 (s, 2H), 5.92 (t, 1H), 6.92 (d,
1H), 30 7.05 (m 2H) 7.35 (t, 1H) EXAMBLE 3: Ethyl

3-[3-(3-neth 2- d 2- 4.35

pi Lerl(dylrr;eet ﬁ%;llX E{lg %)%/?%alm[ no ac a%?:]éo} grk%)pgr{{czdt ei X d@mdch?the
(CRh42661) Stlar0 ngmnat&ﬁr)l,all B:@r’rp(mundZEL)Q, YiieKd —(5930/&0H(D 910.€(D T(BP02 - 49
- 1H NMR 400 0 1 3 2 0

S (1H) 6% RT %4)56*)(% 2%%”‘2 §%H)(§Jé: 4%—6% 95')
(m2H , 5. 4m, (tlH)LH)3 656 (@5(1’@)2%@ 85 7(m, 0Bthbs,4 25 m 3§H(t 11—930
EXAMPLE 9 Et h(y[{ (3,§) 261&5‘? phfljp)yl sylé)@ogyl )mr)l noi @5{Elg (éﬁy 47p%@er| dyl)

-2- [2 p| per| )et tanoyl } am no) acet yl] am no} pr opanoat el

di hydr ochl orilge ( ,4279%5 Sicar tlithg  fat0éY i é%rrp@ur‘i‘@ 4A®Yi dHd -= 100% a] D
-16 . 5 (C0 . 97, HzO)MS (ES) . mM2 644 (m+ H)+15 1H NVR (400MHz,
DVSO-d6): 8 Q.85 (t,3 1.1 4 5 6 , .45 4 1
(bd,4H)), 2.0715 (Eﬁéﬁ!ﬁH)ﬂuf ¥is Etranq H)4 I% éi?ﬁegliﬁ‘?%%%"\’ﬁ?gi%{wgga‘"

(m 4H), 3. 95 (m 1@)==pe7rfdy0m—32+(){[37-(83(-<éthld)=.y-&-Q822(m5H) , 8. 4 (s, 1H ,

g (SE gd enzod; oxolnéga(hqﬁq‘?l%% ?‘(Y}()%%‘ gﬁﬁﬁﬁéﬁﬁp grl df/’lx)oet hyl ] but

anoyl } am no) acet y l-@hiemyl p2opmldpaviaiod @@mw&h%mﬂllmmh@éﬁb&%%) 19

(23.8 mol) of 11 bfyp-Bydsasde IRl { dompdidiad 369 a sol ution of
er uty

4-{3{[ 1- (1, 3SEenzdaidoes tez-iyf s 3- eppRYnRB- dx GpLoBaEn (95 2= dx@deimgt) ami no]j

car bonyl } - 5 bl Qbehb P QX %eaBemY) ad@no] propancate hydrochloride
4- pi peri [gyl tpgra ydr obl%(ZH) pyri di rlljgcgr boxyl atg (corrpc?tfr%d 9) (7.6

g, 10 f tetrahydrofuran and 20 ml of water. After 4 hours
at room tenpéﬂiamMﬂRe (4tO0eiHar,ga@bCls)od vento i%5 evapdHat edl odd . (‘xt\at e4H) s added

and the m xtyregi s(n@m ghgl ed tg, pHm35 2% andlt}ggnérl tr@gﬁ}ed i t myl

acetate. The extracts are’ washed w f h “wat’er " and ‘ed” ovef sodium sl phate.
The filtratebR3,eVadbr ated £8)gi v?e-fié'D 3(gdof 48eird.2 THE 48 d 2HHus db4@ined is

(CZI:I 'SI'S(2)|0\(/)ed in (ko m.;)(;f 3e76byl(macqq.gtel3a{3@ 5@, mzH?L a 3% e(rﬁlyle;@)cetgt@o 090
- Lic acid solution are then Prri g is

conti nu Beg t(dr'o&gﬂ)t'erﬁ)éroat (Frre 1Hne a%%td éﬁ 'r%‘rfed by
settling. Aft(m; aEIOiI,tWOﬁ60f(mV\B.U.eID ,(&@hewt 200 1H)), f70.|9|E'0V\BﬁI bZ/H)f,r e@z.ee dryi ng,
9.7 g 5 of a %h kﬁ&solld are obtained. Yield = 78% M5 (ES) : mz 531 (M +
H)+1H-NI\/R 00 CD30D):81.5(m12H),1.95225(m1H) 2.75
(bs, 2H), 29(m4H) 3.3 10 3. 85 (s, 2H) , 5.29 (bs, 1H),595(s,_2H)
, 6. 8 6.85 § 93tbertIiaet93t hod descg4 fd[14( mq(?@tﬁy@aéfm E.E;pl |30vm ng
conpoun se . 3-
(4-1 sop%ispyl pheny }pe ”%y?glg( ?‘ﬁﬁ‘% ﬁ?ﬁﬂ?’dﬁ fé
(4pi peridyl) et hyl haphthpyshdphooydranihdhnBno} pr opan0| c acid
VB 1 - mi7 52 o CRPELRyY ) ShERRN Mfﬁ%%’kié’ @%85%%2393“99%20 m16H L1

- ; z :
65 (m 4H) , 1.95PYRidinyl]cazbonyd lpeptyd) betrphpdyo- é(éﬂom 9H) 3. 95
(m 2H , 5. 9 (tp it&;neéérﬂéxﬁﬂatgFucomﬁouﬁg 86y 2H) . 25 EXAWPLE 7: 3-

4- Met hgxyph
E4pi per %@P)gg%#:}%%t &ﬁgﬁF}l%#no)%%r]%gl %‘ﬂr 8’5&’#&1 (R} o ~amino-
di hydr ochl or2 dg (£ GRg2E4P) s S0pISHAYL ) ﬂl@lﬂﬁlpfbﬁbnoaﬂgphyddoﬂ:lhlh{tﬁiﬁd 98%

Yield = 67%

9) Synthesis of tert-Butyl 4-{3-{[(2-{[(2S)-2-amino-
35 3-ethoxy-3-oxopropyl]lamino}-2-
oxoethyl) amino] carbonyl}-5-[1- (tert-
butoxycarbonyl) -4-piperidyl]pentyl}tetrahydro-
1(2H) -pyridinecarboxylate hydrochloride (compound
37)



M5-Cl : mz 517 (M+ H 1H NWR (900MHz, CD30D) : 81 . 5 (m 19H , 1 . 95
(m 4H , 2.16 (m 1H), 2.9 (dq, 2H), 3.0 (m 4H), 3.4 (m4H, 35 IBHCT AN
3H), 3.95 (s,2H), 5.35 (t, 1H, 6.92 (d, 2H), 7.35 (d, 2H . EXAMPLE 8_ O
9 0CT 2002 - 51 - 26 -

3-(3,4-D netho hen -3-{[2- - (4-pi per.idyl) - 2- 4-pi peridyl)ethyl]buta
no§|}anino)ace?§?]an¥ L?ﬁﬁ%%gﬁg%§ nggL%?ﬂ§§¥ %ﬂﬁ&b%éé3?&%ﬁ4%§é Fr§fgr%igg
mat eri al : conpotoxrlyd@rboXye) d4=p80&tk Mby Tlle tny 7} - B3 (& M oix H) atr dh NIVR-

400MHz, CD30 : .. 65 AH) . _A 2 .25 (m.1 , 2
e (m 6H) Qé’?%’%ﬁ%%’%r&g,pé‘%% {%“&%&)58%'(]?‘ (%Q%ﬁ?e .%%éin]; |2_|)H),
5.25 (t, 1H),yb]8sttahydoo2H)2H) epyrdbifecatidxylDANVPLEoBpound 29)

3-[ ( 3- Car Rox hox n -~3- ~ < -pi.peri.d - 4. i peri.dyl )eth
I]l[ot(Jt anoyI%} a?/npﬁ%) 'cgp%]qaﬁr]r?(g’ ’1(5£%?f) é%glégﬁg@i éhd?ék‘bér%%c%%l( oﬁl)d@ ( {4)263931
Starting mat e40@iml cofpethantd Yansl o = mdgooe fi HHMVRY §100MHericDedbpnols 1 . 21
. 65 (m 14H); : : . 3. 3
(bs, ng) , ?l%8ﬂ§%r§§?gg‘ﬁ§§%t6§%€g',ziﬁe S!T%Jret ,amf‘ﬁﬁs aeg%‘%gl(égH?lﬁﬁ 6. 95
(m 2H), 7.2569% 3QHPInA9R Hhg: rgsulBlMgt Fﬁ‘é%;‘}ﬁﬁénw% fpltered. apdf 4-
(4-piperidyl )evapodred 425 give 52 g of a beige-coloured solid. _

pi peridyl)eth h%gﬁgggggi}§n1no)acetyl]anlno}propan0|c aci d di hydrochl ori de
(CRL42666# Ei%% 3 g erial: conpound 14 Yield = 810 M5 (ES) . m2 517 (M

+ H)+ 30 1H NMRNMROOMEROMICD30DDPC1sB: 18. U  m(m8H)4H) ,1. 1558( mim,2HsH), 1. 68

(m 4H), 1.95 (s, AHaug. 3 ( : (fdg g 2H), (51 54K, 3,4 (m

AH). 3.86 (s?l'ﬁ)s,(%ﬁ 9%“’(2'3,312{%,@ %&?’?ﬁ gkﬁst‘% éH?mgll%@“'ﬁ?”o (m

2H ( 7 . 3 (2.6 149t, 45 OAMRE(MI:1H), 3.55 (m, 1H), 3.68 (m, 1H),

3- (2, 3- Di hydrg-gl, 4gbenzgdi oxi g2 6-Ws) - 354 2- (4pi pebigdlyl )g - (4

pi peri dyl %et h@l%bﬁ?anggﬁ} am;(no§ acaé’tsgll ]%ﬁn%[ no%{éﬁgpaﬁ%'ﬁcéggyd %i%d&%ghl ori de

(CRL42718% )9 &-d%1T €002 WHarting material: Yield = 84% M (ES) : mz

335((M iﬂ;NNR (gOOMHmde¢f§2§Hﬂdeacg%mﬁ% 4b%;8$Hhs8ZT%?iEﬂm gt%paﬂgb ’22'
m - aun + + 30- + : ) m , )

(m 1.7 (m ﬁlbe,%fﬁ%?%’(lrﬁg GOS8t 3.15 (bd, 4H), 3.7 (s, 2H), 4.05 (s,

6. 72 (S, 1H) , 6.78 (d, 2H) . EXAWPhE 12: 10 3- (3-Pyridyl) -3-{ [2- ( {

4- (4-piperidy)) s¢mthésis of tert-Butyl 4-{3-{[(3-{[(2S)-2-amino~

(4pi peri d%I ) et hyl ] but anoyl } am no) acet yl Eam n%i pr opanoi ¢ aci d

trihydrothl ori de CRIPZ‘??%’Z‘)B'%PFPRE] a3~ conpound 16 Yield = 95% 15

?/5 (EEB ; n12(48806¢Mptd§};i)thiNM¥c@&%W1,}—BlVEB®—d&)e'rt8 1.1 (m 4H), (15(215
6H), 1.4 . . . . _ 2.9 ,

2. 315 (m  4H) ,éu):*fﬂ‘g'ﬁ%s‘b%’@)",ﬁg%z?%gl%,]i’g;‘fyﬁﬂg?t%%’?%%% (bs, 2H),
8.65 (d, 1H), 8.88 (RH3 -r¥¥idipecgrboxyinteH)(comppungs 38)H). EXAWMPhE 13: 3-{

[2- ( {4- (4sPopeingYhhte¢iall?2- compound 33 _ _
(4p|peréﬂ¥l)ethxl]butggoyl}anlno)acetyl]anlno}propan0|c 25 acid
di hydr ocht or Fd&1ECRn43640)

11) sSynthesis of tert-Butyl 4-[5-([1-(tert~-
butoxycarbonyl) -4-piperidyl]-3-({[2-({ (2S) -3~
ethoxy-3-oxo-2-

30 [ (phenylsulphonyl)amino]propyl}amino)-2-
oxoethyl]amino}carbonyl)pentyl] tetrahydro-1 (2H) -
pyridinecarboxylate (compound 39)

tert-Butyl 4-{3-{[(2-{[(2S)~-2-amino-3-ethoxy-3-
oxopropyllamino}-2-oxoethyl)amino]carbonyl}-5-{1-(tert-

35 butoxycarbonyl)-4-piperidyl]pentyl}tetrahydro-1(2H) -

pyridinecarboxylate (compound 37) (3.31 g, 4.8 mmol) is

dissolved in 50 ml o©of dichloromethane containing
triethylamine (1.04 g, 5 mmol) and benzenesulphonyl
chloride (0.9 g, 5 mmol) is then added at about 5°C.



Starting material: conmpound 17 Yield = 100% M5 (ES ) : mz 411 (M +[bﬂ%][7r7002
1H NVR (400MHz, DMSO-d6): 8 1.15 (m 4H), 1.3 (m 6H), 30 1.45 (m ,
1.75 (bd, 4H), 2.15 (m 1H) 2.35(t 2H) 2.75 (bg, 9H), 3.15 (bd, 4H),
3.25 (g, 2H), 3.65 (d, , 7. - 8.15 (t, 1H , 8. 85 (bg, 2H)

’(4§i égri(léSI’)gZ{_%ﬁﬁ ﬁﬁt Nﬁpkgﬁlﬁwgb&e&'lﬁe&%{tﬁ}%ut%%e”% %:d%?ﬂyd?“f}@hl ori de

( CRh43041) Eidwgaﬁmprnphayeal1scqmnﬂund W8 th 019 OHCL T &322 thedh3 wYkdl d =

000 MB (ES 0 0.d6) : S.1._. d, 3
;11 . 15((Em) zﬁﬁ)‘*’“ 1§§l% Oé’%‘ Sllokall\‘l’(l\r/!ﬁ ﬁ&?ﬂgﬁ??ae d,tq}ﬁ)%,e’é‘?‘?%%r?ﬁ?glm Hgs

2.25 (g, 1H)te. @,Bvéqthﬂzl—|)c,ru21e75pl(daiq4c19,l—|)wh301151$bqbur4l-ﬂ)lec13 W6y (fLagh), 9.05

Cowm e 15 “obnatdeadby (10D gy Bupslnbifapéibecylnpd) (¥ gibe

(4pi peri dyI ) é 48y A @nof Yterised)iabet yl | ami no} pent anoi ¢ aci d

di hydr ochl orqu%leCRL }42) Starting material: corrpound 19 Y| eld = 1000 15

M5 (ES) : OIE'?+ 1H-N|\/R(400M—Iz DI\/ISOd% 5(m Hz

(m 6H), 1. 4§HcWR4H>4° B (GPCHH):, ©.2-0F (), 7Bl g ém?52H>m 268) fm 1H>

(2 653(m 1H) 1 2ST3SLOBOR 1351@(@) 4@ 08. | 7m,(b1}1),§|'ﬂ /6495, () 1H) 7.2

m

9.15 (b 16 S)\M4- (“1*'Ada an’roy o- 854 [ {4(425
(b0 aby S et 163 B35 (Hacuhrthe ianoHy - #-Go- b ¢ (35 (¢

pi peridyl) -2 eR2-(t(4 1pi) penldyukeththbutanqyi}aM)noyaaetxHLammno}butanouc
acid dihydrochloride CRL42592 tart i er] al o} und 2 Y|eId = 94%
30 MB (ES) : mz 588 %‘ﬁ %ﬁﬁl %H-g Qgﬂmﬁtzbo"ﬁasb%) 858y ¥o TERETFOH) , 1
. 5 (m 4H) the fo8lewingHpompbung2:(bd, 9H) , 1. 9 (bs, 9H) L, 2. 2 (m

1H , 2. 6 (m 2H , 2. 86 (bt, 4H , 3. 25 (bd, 9H) , 3. 7 (d, 2H) , 4 . 5

(t, 1H) . 35_EXAMPLE 17:
(3S) - 9- {(I2- (1R | n&ErEBYLYdt hyl | anmi nbT 2= bkolserpoetoxycarberyd)t4--2- [2
(4 O_g P)Ctg f?ﬁiperidfl] -3-({[2- ({ﬁZS) -3-ethoxy-3-oxo- Zd[(l ;3= o g
- Pl peri e | roc oride
(Crbao675) Starti nBehEPaLoRBT- 8oL EbYT) R RE BEBE G Tt o 20 P! 20 T
+ H) +1H NMVR (4oomoemu d@).noatcarbb(wﬂ-zlpl)antyl?.@:mtsal)xyiiro-AE(ZQim- 4H , 1 .

75 (m 4H) , 3.15 (m 4H , 3.
35(m 2H) 5 7 Zggkih&necgrb %?ighgkmcoﬁgouﬁﬁ EL; 7 08(t. 11
7.16(s, 29, 1§t¢r35nen§na1ﬂyla# 5slpar0mm)1108a£eel eRyorgde(bs, 2H), 8 . 9 (bs,
2H) , 9. 2 (pse1dH 7440. 9(bs, 1H) . EXAMWPLE 18:

(3S)-4-[ (4- Met hoxyphenyl ) et hyl am no] - 4- oxo- 3-{[ 2- ({415
(4-piperidyl)-2-[2-(4 piperidyl)ethyl]butanoyl}an no)acetyl]amn no}butanoic
aci d di hydr oth} orteet(mm%%) St ard+ Ry et étent-bukerycarboryM e4d = 970

20 1H NWR 400 8 5 _ e . |
1. ( $)-38(112 ((WPSﬂk% e%hgiyﬁﬁkoﬁalz %(%H) ,(gl 7ED

(bd, 9|(4;)2% s (’b%Ph%‘N} S“Jspltgnl(% a'BW°5BrBByH?‘“iH?)‘§'85 (d, 2H, 7.15

(d, 2H), 8.1 (d, d*bethﬁﬂ]éﬁhﬁa1c2tbpny3)paﬁtym¢te2thhyd90 2 (@Y~ 2H) . 25

EXAMPLE 19 (39)~od a RO BLRPYLED RakinfoB¥8 41§ 2 (14- (4piperiayl) -2-
Starting material: 2-naphthylsulphonyl chloride
Yield = 74%

30 'H~-NMR (400MHz, CDCls): & 0.95 (t, 3H), 1.05 (m, A4H),
1.2 (m, 4H), 1.35 (m, 2H), 1.45 (s, 20H), 1.6 (m, 6H),
2.1 (m, 1H), 2.63 (bt, 4H), 3.55 (m, 1H), 3.7 (m, 1H),
3.9 (q, 2H), 4.0 (m, 7H), 6.3 (bs, 1H), 6.55 (t, 1H),
7.05 (t, 1H), 7.65 (m, 2H), 7.8 (d, 1H), 7.9 (d, 1H),

35 7.95 (d, 2H), 8.4 (s, 1H).

14) tert-Butyl 4-[5-[1- (tert-butoxycarbonyl) -4-
piperidyl]-3-({[2-({ (2S)~-3-ethoxy-3-oxo-2~[ (4-
propylphenylsulphonyl)amino]propyl}amino)-2-



pi peri dyl) et hyl ] but anoyl } am no) acet yl ] am no} but anoi ¢ 30 acid 09 0CT 2002
di hydrochl ori de (CRL42719) Starting material: conpound 23 Yield = 100% M5
(ES) : rn/z 572 (M+ H + 1H NWR (400MHz, DMBO-d6) : b 1 .15 (m 4H , 1 .
3 (m 6H , 351.4 (m 4H, 1.7 (m 6|—_|)28215(m 1H) 255(m 4H), 2 . 75
(bd, 4H) , 3. 05 (m 2 3. .2 (bd, 4H 55 (m 1H),
7.2 (m 5H), 8.15 Q¥¢e ilGﬂ@qmarmyl)@%xld#tm)hydrqﬂg(@)c T 2002 -
55 EXAMPLE 20: (%ﬁ}rﬂdiﬁécﬁrlﬁ%}lﬂ@ﬂ&cn‘fpdﬂﬂ@%' ) am no] - 4- oxo- 3-{[ 2{ 4-
(4-piperidyl) -2-

pi peri dyl ) et rﬁﬂﬂ%%dﬁ‘}%%) drasanERhasERsce v &l@rdid®ydr ochl ori de
(CRL42720) Styardiiang= mpgeri al : conpound 29 Y| eI d =90% M (ES) : mz 588 (M

1H I\/R 400|\/HZ do 1 , 1. 6 10 1.4
a1t 1@5%5&9 Y oo B i ROIETAR SR LAY, T = 18 F
4H , 3 .7 (<15H3H) (535 18H) ,2H . 654.(m, (BH)LH) 2. 55 95%m( S, IHZ)H) 2665’ (d

o 15 (bs,  2H)! trlsét BLES 2 (45511 2 € e W R ooyl ik mop

-4-o0x0-3- ( [2d,( -, (pbheltdyl¥),26.Pp2-(t(41H), 7.35 (d, 2H), 7 75

pi peridyl) et h%il ] ? anoyl }am no) acetyl | am no} but anoic 20 acid

di hydrochl ori dé 42721) Starting material: conpound 25 Yield = 100%

1H NWVR (490MHz, DMBO-d6): $ 1.15 (m 4H), 1.3 (m 6H), 1.4 (m 9H), 1.7 (m
4H), 2.15 (mis}H) te?rt‘is(xm 1H), 25 247r§op16 eré—ﬂ@t&i%céfﬂony?l? 4s, 5H),

?bES (2rkn|) ”% 15765’6&“ 11‘éxkri/ﬁ(|f’5(ii2sécr ?tswxy-3 oxs-2-1101, 1 ° °

228% g [(3 rydrOXbn@hbﬂ@lﬁewhyuehhphbﬁyuothﬁoqpﬁoﬁﬁlUamlﬁoﬁ-4~
i Peri -
{4pi peri dy?/) et hyl f’%‘u e&ﬁ‘é’;}llf&’f‘f’ﬁéf&f?f’?ﬂ'&%eﬁﬁﬂﬂFgﬁﬁfgyg& ldizmdr ochl ori de
(CRL42728) Starti pyridioecarboxydpbendcapdsndi dBY = 100% M5 (ES) : mz 526
M+ H+ 1H d 7 , 1.9
E”l th 1 7§ rééQQNHéteDN?@“ ) 1p§eﬁy%s&l%ﬂbn}w)chl$r1a51£§]1 ;D 7 (bd,
H),3.1¥58d4ﬁ)81“33(q 1H), 09 0CT?20023 .7 (bs, 2H , 4 .05
Ert;w 8.28')58 51H-FNM13|‘|)(4©081HE Cﬁsﬁlng) 8 41 485 (1, 1H)H) ,4.5515bam,2l-bﬁ), 9 .15
S :
(3S)-4-[(1- |s08$oéy|’ i r’re'lt:zthél éﬁopﬁo)“&m Ao>24- %0589 [ 2 Q0 (B 18}
(4- pi peraQyl . 62-(t2- 4H), 3.5 (m,” 1H), 3.65 (m, 1H), 3. 85 4.1 (m,
E4p| peri dyl )gﬁp%/l ]6b12t5anpcyé}arj_rh510) %c%t yhlgm @g%{bu]{ﬁ.@c—y g ?Iéhyd-y oghloride
(M+ H+ 1H R ?14 0Ni1|z55Dr</Boa%) % 658<@m 28h) 718§5<@m 2HIH), 1. 25 (m
4H) , 1. 8 (m 6H , 2 .15 (m 1H , 2. 6 (m 1H , 2.75 (m 4H), 3.15
(m 4H), 3.456m é“é&-t—ﬁuzyim 2H).  4-[5-[1- (tert-butoxycarbonyl)-4-
25 piperidyl]-3-({[2-({(2S)~-3-ethoxy-3-oxo0-2-[ (1~
naphthylsulphonyl)amino]propyl}amino) -2-

CRL42727) Star mat er 1 al mz 552

oxoethyl]amino}carbonyl)pentyl] tetrahydro-1 (2H) -
pyridinecarboxylate (compound 44)
Starting material: l-naphthylsulphonyl chloride
30 Yield = 92%
'H-NMR (400MHz, CDCl3): 8 0.9 (t, 3H), 1.05 (m, 4H), 1.2
(m, 4H), 1.3 {m, 2H), 1.45 (s, 20H), 1.6 (m, 6H), 2.05
(m, 1H), 2.6 (bt, 4H), 3.45 (m, 1H), 3.6 (m, 1H), 3.75
(m, 2H), 3.8 {(m, 2H), 4.0 (m, 5H), 6.3 (d, 1H), 6.4
35 (bt, 1H), 6.75 (bt, 1H), 7.5 (t, 1H), 7.6 (t, 1H), 7.7
(¢, 1#), 7.9 (4, 1H), 8.05 (4, 1H), 8.2 (d, 1H), 8.65
(d, 1H).



154 . 55 (m 1H , 7. 3 (d, 1H , 8. 3 (m 2H , 8 . 95 (bs, 2H)

(bs, 2H) . EXAMPLE 24: (2S) -2-{ [ (Benzyloxy) carboyl] am no}-3- {Uﬁﬁgﬁkﬂml
4- (420 piperidyl) -2- [2- (4

pi peridyl)ethyl]butanoyl } am no) acetyl ] argignQ} pr opanoi ¢ acid di hydrochl or| de

CRL42717) St t t | d 29 ld = 97% 25
TR (R A AL I KA (e e LB R WS T O (m

4H), 1.3 (m 6H) e:.45:1 w1 -DH){ [2-1{ EB)(B- e4:|i'boxy—2—oxb5-2(—m(4]rl-l) o 2 .
Egd’ 1|A_'|)H) ' 5 _ 2 (b (§n4f§?_glsu]?pl1( rngg.])%enm%su(lra}non@% a(md.noﬂ;%rop@él}

3 ;1?1(3 ’BlH) ds 0 e ?@etwna@mo}ﬁd)nbcﬁmv@mﬁ[ tzra]tetrahyddrﬂ-) I
- , nzodi ox eri -2- -
(4 piperi yI ) et hyq]ﬁazli'pyﬁ%&it am no ace :i;e{ (ﬁm}%r 3|%§§§| gci d y

di hydrochl or idde r(tGRIgi27BdYeStal t i ng- mmeEhyéBulpbnpphhphaﬂykﬁeﬂghcnyDOO 0
9 0 C T 2001 4 ?;r (ES) : mz 574 (M + H)+1H NVR (400MHz, DVSO-d6): 8
1.15(m 9H) , 1.9, ,1.45(m 4H), 1.75 (m 4H), 2.2(m1H),2.75(m 4H), 3

. 2(bd, 4H) Yields (BA% 1H) , 3. 65(m 3H) ,4. 45(m1H ,5 6.1(s, 1H), 7.0

gd%(lgi)s ot 5(1ﬁ ﬂfh‘h %ﬁb@@(@zl"‘)cn%l%g(bsl 12b) (8- 6%)(d1 A e, 3m), 1.2

2- [(PhenWsuMﬁlhorﬂH?)ran%n%] (B PR of A (44 prpefPaYY) 12P2 (Megq 6H) . 2.05

E)ICpRELIZ 232”4; ets how, | hmﬁ)anwle}samm) agst, yl:-i am o} p:rwp,ﬁrmjm aghg ﬂngydﬁoebgg% i de
tart| erl (0} e =

(M+ 1H NVR (H‘om\%ﬂ@ %26) 207 15 n? Him §5 (rﬁ%o%wsz’%' 9??% 4H)

1.75 (m 4H) ,(b2,21HN, BHOS Ad65 @) 4H) 3 .15 (bd, 4H) , 3. 25 (m 1H) |

35(m2H),38(m1H),2076(m3H) 78(m2H) 8.05 (bd, 2H),

8.25 (d, 1H, 9 . 0 (bd, 2H , 9. 25 ( . EXAMPLE

(25) - 2- [¥2- NASht h)ﬂ%{ﬂ‘ﬁh’@ﬂ}l)am noj - e—(?2I¥{Atf£25bﬁbtwi=a§h9nﬂl $2-

pi peridyl)ethyl]b ggaglubqugonqQqukggbng}amga&pgeco&@4Q~q|mydrochlorlde

(CRL42796) Startln 3 1 Y|eI éﬁ&go [a] D-10. 1 (C =

0. 88 H20) MB (Eg en ﬁF? Ql?enyﬁwé’“ E’ﬁ?ﬁ% DMBO-d6) : b 1 .1

(m 4H) , 1.25 (rmpx6ekhyl] amms}(:arbéhyl)pentyu(tmtrmyd,roz; (PH)Em 1H) , 2

iH)751(gg, 74@ , n?y% ggqeyélgli,gxggatf (Emmglah%d 4%) 55 1(dq igl)(,dds .2H§951(q,

8.35 (d,20H) Starnlpg magprigly b§h12Hy1881990wé CQIJ-IPrlEXANPLE 28: 090
C T 2002 - 58;214[ £49Bropyl phenyl) sul phonyl ] am no} - 3-{[ 2- ({4- (4pi peri dyl)

-2- [2- (4 p1 ridyl I1b yl} o) cet pr op cid
di hydr ochl ori &%%RL%@@%% 58‘%‘?4;33 Tng’t ’allm)]c'o?b(r)']t%d(‘ﬁQa%L{ dfl 13940
(m, 2H), 1.4 (s, 20H), 1.6 (m, 6H), 2.05 (m, 1H), 2.6
(bt, 4H), 3.55 (m, 1H), 3.7 (m, 1H), 3.9 (dg, 2H), 4.05
25 (m, 7H), 6.25 (bs, 1H), 6.55 (bt, 1H), 6.95 (bt, 1H),
7.05 (dd, 1H), 7.55 (dd, 2H).

19) tert-Butyl 4-{5-[1- (tert-butoxycarbonyl) -4-
piperidyl]-3-[({2-[((28)~-2-{[ (4~
30 chlorophenyl) sulphonyl]amino}-3-ethoxy-3-
oxopropyl)amino] -2~
oxoethyl }amino) carbonyl]pentyl}tetrahydro-1 (2RH) -
pyridinecarboxylate (compound 47)
Starting material: 4-chlorophenylsulphonyl chloride
35 Yield = 63%
'H-NMR (400MHz, CDCls): & 1.05 (m, 4H), 1.15 (t, 3H),
1.2 (m, 4H), 1.3 (m, 2H), 1.4 (s, 20H), 1.6 (m, 6H),
2.05 (m, 1H), 2.6 (bt, 4H), 3.45 (m, 1H), 3.7 (m, 1H),



M5 (ES) : mlz 608 (M+ H)+ 1H NVR (400MHz, DMBO-ds) : 8 0. 85 (t, 3H6 1
15 (m 4H) , 1.25 (m 6H), 1.35 (m 4H), 1.6 (q, 2H), 1.7 (m 4H) 0%68ChuR
(m 1H), 2.65 (t, 2H), 2.75 (m 4H), 3.15 (m 4FD, 3.25 (m 1H), 3.5 (m
2H), 3.8 (m 1H), 7.35 (d, 2H), 7.65 (d3H), 8.0 (t 1FD 8 05 (m 1H),
8.1 (d, 1H), 8 . 8 (bd, 2H , 9. 05 (bd, 2H) . 15

(3S) - 4- ox0- 4-4 42 BdRzy| Piloer Pel nofock- {51 ( { 4= E2pi Bétl"l d)}ﬁ) 26 5[52 (bx,

pi peridyl) et ) pbut aamyl(d,andmo) acety! {@mMxng .- but anoi ¢ acid di hydrochl ori de
(CRL42591) 20 Starting material: conmpound 28 Yield = 89~ M5 (ES) : mz 612
(M+ H+ 1H NWVR (400MHz, CD30D) : S1. 3~1 . 6 (m 1mﬂ, 1. 9 (m 6H
2.26 (m 1H) 20)2 .&arf+Butitd) , 2 . 93-(by [bH)ter8-Kotérycébibonylp-8-85 (bd,

2H), 4 (b 1 Y| 15 3 , 1.25 (t, 2
P 50r ! [(‘f"ii’éfb Yl?? n3y|§“% yﬁéﬁséhon)}l[) A no]([n3-{|[_l)2-({4-(438 K
pi peridyl) -2- [2 fKquthanx%M%uiphﬂﬂﬁﬂdtumumﬂ}réwembpaweﬁyl]anino]propanoic

aci d di hydrochl ori tarting material: conpound 43 Yield = 960
T R

35 M5 (ES) : mz 400MHz, DMSO-d6) : 8 1 . 15 (m 4H
1. 30 (m 6H , pmqhﬁllmnowxb@ml]mptyzllltstmhyﬁmp 1A2H3 -(bg, 4H),
3. gO((bdZH;SH) 3. 41@: faa.nlel@arb%@(la(t@q (c%h%ou%d94@g1002 ) ,597 (;15 EltH) 1F% ’og
(bs, 2H10 8St@r(tdn91|ﬂ|)a’ter8a19 (4b<f1umph69ylf§lPB8nYéHC)‘llOfE}%’&NPLE 31: 5
2- [ (1-Naphtvhyhsul-pseryl) anmino] -3-{ [2- ( { 4- (4-piperidyl) 2_[2_ (4_
i peridyl)ethyl]butanayl} ani tyl dj hydg ochl ori d
(cRazo1a) st Hr i RN, MRCES oY A0 08 Mo L oo b (% 8 i 5 616
m; H)1+ 1H§|t\)/|2 (gﬁ)l\ﬁﬁ:z wss}édﬁa),yzdﬁn 0154(Em (ﬂ%l)zogg (lm%6 ?H), aH) 9 (m

1 HY, 2:658Mpt!) 4 1 3

1H), 3.4 88 | 7,95 5. 05
E{jn 1E)|) 13, 14(§ <mr|)56H8,26(ér‘ (é @)9-0(6(1551H)bt1816‘5r(d7 Oll—ﬁfzg]l?f!;}_?(bs 2H)

9. 0 (bd, 2Hp .(tEXANPLE7385 aﬁd 2H)

2- ({[4- (N%thylsulphonyl)phenyl]sulphonyl}anlno) 3-{[2( { 4- (4-piperidyl)
-2- [2- (4piperidyl)ethyl]butanoyl}am no)acetyl]am no}propanoic acid

di hydrochl or Rl ( Eelr42BLitg) St arti ngdnEh-efl-al tecbrimotoxlyddri@donyl et4- = 910
MS (

m 61 '1”22(?”4“5%%5%1 b tyg - T U5F s LB 3-Bxb- 0 T6- 21 00
H, 3.29 (s, H)meshesyt%rnepi?thsl§Blpbqny3barzmo]Brgpywamp-mo)72958 1 (m
H%(ZSTﬁ?egdlSﬁﬁ)ﬁgﬁeghaﬁ1%%gﬁ%}cagbgﬁ i en@ rteg%é 35033 2Hz4
i peri dyl )e%/hyl]gai'ﬁ%‘a%ﬂ’?ﬁﬂif ‘63‘&5:%%% %sﬁm@a ﬁg AR d| hydr ochl ori de
CRL42985) Ssaatrthggmat ermatercahpound ekemetitedsty=2-Gvdphthylsulphonyl
chloride
25 Yield = 71%
'H-NMR (400MHz, CDCls): & 0.95 (t, 3H), 1.0 (m, 4H),
1.15 (m, 4H), 1.25 (m, 2H), 1.45 (s, 20H), 1.6 (m, 6H),

(
5
6
2
p
(

2.05 (m, 1H), 2.6 (bt, 4H), 3.45 (m, 1H), 3.7 (m, 1H),
3.75 (g, 2H), 3.9 (s, 3H), 4.0 (m, 8H), 6.05 (bd, 1H),
30 6.45 (bt, 1H), 6.75 (bt, 1H), 7.1 (d, 1H), 7.2 (d4, 1H),
7.75 (m, 3H), 8.25 (s, 1H).
22) tert-Butyl 4-[5-[1- (tert-butoxycarbonyl)-4-
piperidyl]-3-({[2-({ (2S)-3~ethoxy-3-oxo0-2~
35 [ (mesitylsulphonyl)amino]propyl}amino) -2~

oxoethyl]amino}carbonyl)pentyl]tetrahydro-1(2H) -
pyridinecarboxylate (compound 50)

Starting material: mesitylsulphonyl chloride

Yield = 67%



090CT?2002 - 60 -M5 (ES) : mz 572 (M + H)+1H NVR (900MHz, DVG @66? b
1.05 (m4H) ,1.25(m6H) ,1. 4(m 4H , 1. 7 (bd, 4H , 2 .15 (mlﬁfl, T
7(bq, 4H) ,3.15(bd, 5H), 3.35 (m 1H), 3.55(dq, 2H),3.85(q,5 1H), 7. 15 (dd,
1H) 7.5(t, 1H) 7.9 (t,1H),8.0(t, 1H. 805 (t, 1H, 8.4 (d, 1H),
8.8(bq, 2H), 9. 1(bd, 2H) . EXAVPLE 34: 1
2-{E(Z-Ch| éﬂ’i’{ﬂ)éép%%hw ]C%ﬁﬁb} %{%20({211(4&51 JpertdyP) (o BB, (4
E’EEEL %8 tSPwJZt@ut (@noydian mo)aace(wllamno}lpmpaw ngﬁl)d leI‘EWSerﬁm 0“688
I N ri n = Z
(M+ H+ 1H 4‘%0@5&? Dﬁjéﬁ 6?1%] ?ﬁ_ i&? nJiléi gég/séngél-i)(m' 1. 4
gm 34( , &I) 4H) ,(bd gQ(H) (m, 21H1, (8. @3) (m, 2 LH)7, (Bq854ﬂ+)15 3(m A1598bd, 5H) ,
(d, ng 5093)(%3 ﬁ?ﬂ ?)4%5%‘(8 itw @msgg‘&qugﬂ) %‘wis(bd' 2H)

EXAIVPLE 35:2R-{ [ (4- Fl uor ophenyl ) sul phonyl ] am no} - 3-{[ 2- ({4 (425
piperidyl) -2- [2- (4 piperidyl)ethyl]butanoyl}am no)acetyl]am no}propanoic
acid di hydrochl oride (CRL42999) Starting material: conpound 98 Yield = 97%
30 NG (ES) : 2H) SFGWeER) + 10t nggowﬂztems@:myycgrnoulm “ary)

1.3 (m 6H), 1 ;(éhcﬁﬁ) 3-1({[27-5( )-‘yﬂ)etho& -3L3xgn2-1H) , 2 . 75

(bq, 4H) 3 2 (b , 3. 85 (m 1H |,
7.4 (t, t(’-l?%!l h°ns'(1 Gﬁ' pgqpyl%grggo()a “35 1H) , 8 . 8 (bq,
2H) , 9. 1 bd 2beo hﬁ:ﬁ@}carbonyl)pentylltetrahydro 1(2H) -

(29) - 2{[(6 thhox- - hi.hyl |_phonyl {[2( ~ 4- (4-piperidyl)
(A5 0O PNAAIRI I R VTR 53)
-p|perldyI)eﬁhpkkbmmamaybﬁamunohabammlpwmpm@hgﬂopaaoma@eld di hydr ochl ori de
(CRL43000) St@ A tserl al : conpound 99Yield = 9005 [a] D -10 (C = 1,
Hz0) M5 ( ES) nil M+ H)+1H NVR (900MHz, DMSO-ds) : S 1 .1(m4H ,1
. 25(m 6H)5 , 1] HﬁNl(ﬂﬁ] (A MHz CD@lgbd,d $H)9, (o 3 mus) (o . 4Hb( by, 15) 3
(bg (3"') 1i—|)3 m354(hm IH2 5~ 134 e da2i), 3.6 aﬁ(meiﬂyl) 110753 L—h9 £8
871§§I

8.25(d. 1H), 82335' 1% 3“15 (20'(:?5 ZﬁSéd émrlg gd( 2H)]2 E)éﬂtl\ﬁSDL

2-[ (Mesi tyl sal.phony,) amino]3.3 { (- ($H)(44p0ﬁer(bdyl ¥HA,2 4 (A (m, 3H),

dyl ) et b | t d di hyd hi d
a0t LB e R RS 2 e (5 o 6o

(M+ H) 20 1H NVR (400MHz, DIVBOd6) © 81. 15 (m 4H , 1. 3 (m 6H , 1.4
m 4H), 1.724bpd, téH)t rBatyd (M 1H),42[25[1S(teth-brtSoyésrb 1)24-75 (bg,

’ g (2) EPnd 3E|)H)P ipe régl(’r%nb 3%&&5 @(5?%.‘?88&% 3- ESE%IVBEH&Q (23) >y
tyl sul phonyl ) methplphényli@lphohyl) a.(nd.np[lpeopﬂlﬂ?miﬁox 2F2- (4
i peridyl)ethyl] bg;‘ggeﬁlé“ 4 i‘H&}""EELBU&QQBQ}LE?S?ﬂggsghggkﬁ ?( )ﬁr ochl ori de

CRL43032) Starting mat conmpoun . 5 (C=
HZO) 295 (ES) :P¥¥idinecaspaoxyjate(xpmreupdNiZ) DVBO d6) : b o 9 (t,
1. 15 §fardithg, mdtedbdl: 5—&éth§2b%enylsulﬁhényl75hﬁak1@@) , 2. 15

1H) , 2.,75 (ba, 4H) . 3. 0 (m 2H , 3 (bd, 4H) , 3. 25 (m 1H |,
o c T zobyeld = 68%
'H-NMR (400MHz, CDCls): & 1.0 (m, 4H), 1.15 (t, 3H), 1.2

(m, 4H), 1.35 (m, 2H), 1.45 (s, 20H), 1.6 (m, 6H), 2.1

30 (m, 1H), 2.4 (s, 3H), 2.65 (bt, 4H), 3.45 (m, 1lH), 3.75
(m, 1H), 3.85~4.15 (m, 9H), 5.95 (bd, 1H), 6.5 (bt,
1H), 6.85 (bt, 1H), 7.25 (d, 2H), 7.7 (4, 2H).

O~ WrRr~T~NA
DI

<32

25) tert-Butyl 4-[5-[1~- (tert-butoxycarbonyl)-4-
35 piperidyl]-3-({[2-({ (2S) ~3-ethoxy-3-oxo-2-[ (3~
methylphenylsulphonyl) amino]propyl}amino)-2-
oxoethyl]amino}carbonyl)pentyl] tetrahydro-1 (2H) -
pyridinecarboxylate (compound 53)
Starting material: 3-methylphenylsulphonyl chloride



- 62 3.45 (m 1H, 3.7 (dg, 2H), 3.95 (m 1H), 7.6 (d, lH) 805(t 1H),
8.15 (t, 1H), 8.85 (bg, 2H), 9.1 (bd, 2H . 5 EXAMPLE 39: - ﬁﬂﬁm

- Met hyl phenyl ) sul phonyl ] amno } -3- { [ 2- ( { 4 - ( 4 pi perlg I ﬂ§
[2- (4 piperidyl)ethyl]butanoyl }am no)agetyl]am no}propanoi c acid

di hydr ochl ori de Fg‘CRL%%QSS) 10 Starting material: conpound 52 Yield = 87% M5
(ES) : mz 586 + 1H NWVR (400MHz, DVMsO-d6): 8 1.15 (m 4H), 1.3 (m
6H, 1 . 45 (lm-NM]RI) (400MBz75COd;) 4H) 1.@. (rd,5 {1, JJH)OS A 3B, 31—I)1 15

2.75 (bq, 4 3. bd, .5 5

7.35 Edq 2H)H) 7 74]%1'( g F%”'oa%‘?’ 1oy 3)50531(‘?5 16 5t ?Pﬁl’ 2. By (bg,
H, 9.1 (bd, (m2I-I)1H),2028)<AI»PLE3HD. 2 65 (bt, 4H), 3.4 (m, lH 3 75

3- h I I S I n 3- er = 2-

|{o[e§| dyl e%/hyl ] gut )ént)gyl am nl]o?g“cety )] aifnl[ ﬁgo((ébfsoéglﬁ!o)r)c éagqiysld) dbﬁ diroc'hl ori de
CRL43043) 2%.8t dbtti-ngd Hat er-i4al (: /c@Hﬁ@uﬁd653mY| éHdl -= 99% M5 (ES) . mz 580
M+ H)+ 1H NVR (900MHz, DMSO-d6): 8 1.1 (m 4H), 1.25 (m 6H), 1 . 4 (rn,
H),1.7bd,4H),2.1rT}1I—g,2.35 bg, 4H)
) 15" (ba! 8R) ,tS:rtB'B(“IﬁYlll—é i ) $3{ 1Ry Uor EerirRntonyaapbomyld 1 o1y
55 (m 2H), 8.04¢pu fyd.) 1bl)-(etﬁox?cébaon91tl) -4,9,12,4bd, 2H) :

pi per :_Eyf%let ﬁ?l ]Zbgié ﬁ Hﬂ p??‘&i’éf%t S’?gm %% %pél’njg]r (4%%%& Iﬂ%‘% ojtzz'hl ori de

(CRL43055) Startigg] Ih:aﬂ:e‘lahgldroedrtﬁam npy5ddinecarBokyTate02 (cfpouhial d=

99%\VB (ES) : mz gg (M+ H) +1H NVR (400MHz, DMBO-d6) :S 1 .15 (m 4H) , 1

3(m6H) ,1.45(m . 1.75(bd, 4H), 2.15 (m 1H), 2.75(bq,5 4H) ,3 . 15 (bd,

4H) ,3 . 35(Atartfing Batesgalm 4IH}3n?31SU?PBPEM},Sh@5rQ~g{? 1H), 4. 35(s, 2H),

7.35 (m 5H) Z@&dlkﬂb68 1(t 1H) , 8.15 (t, 1H) , 8 . 85 (bg, 2H)

, 9. 1( bd,

({E(E)152 PH%INNPet h%%wl]iémﬁﬂ%:yr}é?mln&) @y D] ACapiTeriiyi )1-25 [2- (4

L0 oy o) e o, o 2

t ar erla onpoun e 0 Z

+ H+ 1H ﬂg d%ﬁls: o3 lé l'B)H) Qg Nglké)’ 4425

1.75 (bdq, 42@1 2415 (m, ZH), 3. 75 (bql, 2®I>4H)6 4 3Abtl5 YHd, @H)5

1H) 3,88, (3 1M 553 (g, 6§Hsm 2H), 3.9 (m 1H, 7. T5 (d, 1H) 735
74% I—I5 2H) , 7. 9 (d, 1H , 8. 1 (m 2H , 8 .

( 9 15 (bd, 2H) . 25 EXANPLE 43:

2 Phenet 2y) suteherBhigli noj - 3- {[2 ({4(Aiqeerizf) )3~ {2~ [ (fert-

dyl ) et hyl t d di hydrochl orid
2'30%63 °50" st P EORYCRPHLAG) PP ORL ROLDE PRRRIL £ BB R O O 6
H + 1H NVR (totheeycarbonyb)-4,8, 12, 125tehraqrp-144phegyimi2bly | 1.45
4H) 1.7 (bd, +Ril-528 191 L Brid$h 13- Vot L H8ecér- frkgligegéaﬁmirélﬂ) 3.1

2
2-
pi
(
(
4
3
7.

832z

-c|—|/-\
+I_('D"‘CT
Q

bd
§5?m155l(—l) (E;H -%Yfadl&%ﬁarkg%xyiﬁ@mm ound 5 In(bq 2H)4 ?59( 15

Startlng material: trans-P-styrenesulphonyl chloride

Yield = 57%

l4-NMR (400MHz, CDCls): & 1.0 (m, 4H), 1.1~1.2 (m, 7H),

1.3 (m, 2H), 1.45 (m, 20H), 1.6 (m, 6H), 2.05 (m, 1H),
30 2.6 (bt, 4H), 3.5 {(m, 1H), 3.8 (m, 1H), 3.85~4.15 (m,

9H), 5.95 (bs, 1H), 6.5 (bt, 1H), 6.75 (d, 1H), 6.95

(bt, 1H), 7.35~7.5 (m, 6H).

L33 ZEB

O
o

28) tert-Butyl 4-[(10S)-3-{2-[1-(tert-butoxycarbonyl) -
35 4~-piperidyl]ethyl}-10- (ethoxycarbonyl)-4,7,12,12-
tetraoxo-l14-phenyl-12A°-thia-5,8,11-triazatetradec-
1-yl] tetrahydro-1(2H) ~-pyridinecarboxylate
(compound 56)



09 0CT 2002 - 64 EXAWPLE 44.

2-({[3-(Trifluoronethyl)phenyl]sul phonyl }amni no) - 3-{[ 2({4- (4-pi perildy0fT 29 2

-(4 p|perldyl)ethyl]butanoyl}anlno)acetyl]anlno}propan0|c 5 acid

di hydrochl ori de (CRL43058) Starting nat \| corrpound 57 Yield = 93 0 M5

(ES) : Mz 634 (M+ H+ 1H-N|VR(400M—|z O 1.15 (m 4H), 1.3 (m 6H),

1.4 10 (m 4Hptartings mpferapf:, the 1531(Crfiuth) szhyqueb@ g 01f3.2

(bd, 5H), 3.4.§ 1}}5@ 5§ 6 (dq, 2H) 3.95 (m 1H), 7.85 (t, 1H), 8.0 (d,

1H), 8.05 (m 4% t, 1H), 8. 85 (bq, 2H) , 9.1 (bd, 2H) . 15 EXAMPLE

45: 2-{[(3-Ni ¥i® enyP§§u| phonyl ] ami no} - 3-{[ 2- ({4- (4piperidyl) -2- [2- (4

(CRL£305) 20 SH a1 5 o, ot o 19l COfpaUNC OBV b1 0 2 00% NS (o) 2 611
rting eria oun ield = 0 z

(M B <510 VS (HOONFD) » D d8) - 2Bk 15- 6 (Bry 671, a2¢ HE SRy, 18045 (m

zlltl)b % gS(((jbdz 6“'|th2 1%)(m3 1H)3. 2. %, (Bﬂ),za 46) (r3. 21r€)b,d 3517{5 (&, 35 (m

, q m

(dd, 1H), 5’5‘%(3 1%) ‘& %éﬁ%dll Qr%) D/ 8 rg-a)‘dg%* %H)(bsrso

EXAMPLE 46 2ZtH) | f(Afawetlbroxybﬂh)enyT)@u(lqdhorﬂ;ﬂ)],arﬁ no}? 35 { (nf,2- 1&{)4 (4pi peridyl)

-2- [2- (4 piperidyl)ethyl]butanoyl}am no)acetyl]am no}propanoic acid

di hydrochl ori de (CRL43060) 35 Starting material: conpound 59 Yield = 95% M5

(ES) : nl2 5R9X M texfj—Butiy] NVR ( 900KHL5- [bWB@tee‘)t bgtoxysaghongl) ~4+. 3 (m

6 1.45 (m 4 0 C T 2002
-H255 4H) (3. H)C?ip{?r‘iui;gﬂ)?) g |-f)1[5(m Ntho%ai—%-(&fb -2- P[l% 5. 85 (s
3H), 7.1 (d, 2H), &*i (1&°r21"&th!g{)o%1e(‘bf}lBwphgyl}a@snebarom—blammi ~(bd,

2H) . 5 EXAMVPLE 42- cﬂtdé&ﬁya}ﬁndmdaﬁdﬂ&*mﬁéﬁ?m(ﬂe&ﬂ{ﬁiﬁd-@:(Zi-gl-per| dyl)
-2- [2- (4 piperid r¥1r[Qacen m no} pr opanoi ¢ aci d
trihydrochl oride Jii'dgﬁ %l corrpound 60 Yield = 1000
MS (ES) 15m SBIrird + H;nateﬂm (4aem=1zflmws@)netsylpmsnwsumyxpngz125 (m

6H) , 145(mcl.fztL bide 75 (bd, 4H), 2.15 (m 1H), 2.75 (bg, 15 4H), 3.2 (bd,
4H), 3.35 H; 3.55 (dg, 2H), 9.25 (m 1H), 7.75 (m 3H), 8.0 (t, 1H)),
8.1 (t, lH) dm 2%, 8.6 (d, 1H), 8.9 (bd, 2H), 9.1 (m 1H), 9, (bd,

2H) . 20 EXAI‘VHhﬁmﬂS (AdMK B, Scbemet hyb- 4-icsox@azola)),subphenyld,amne} - 3- { [ 2(

Ejpl I(c)gr %5?; %ytﬂ)]‘ﬂlit giéw Yard ngjracddti)i dni 1oy fPop@hbt c2adpd (m: 1H)

di hydr oc®® or i2d&5( QRIE43088), 25 56t bt i 1) et €65 alm, chipouBds 524 YDBI (dm,— 85%

MS(ES) : nf 5 (@M N 0 o 1,4y 15
3Em)6|—|) ,Zf%@ (6(;1"' 'E!)s, Ji'Tlr)M%S%O(‘XJ# RME! #’6(3 (?1? 1y ﬂE”éé
3H), 2.6 (s, 8k, 72. 155 ((dbq1H4H)7 @52 (Ehd 1 3H)8 @54 <(sm 1#Y)., 3.6 (dq, 2H)
3.85 (m 1H), 8.1 (t, 2H), 8.6 (d, 1H , 8 . 9 (bg, 2H , 9 .15 (bd, 2H

EXAMPLE 49: 30) tert-Butyl 4-[5-[1- (tert-butoxycarbonyl) -4~
25 piperidyl]-3-{[(2-{[(2S)-3-ethoxy-2- ({[3~-
nitrophenyl] sulphonyl}amino)-3-oxopropyl]amino}-2-
oxoethyl)amino]carbonyl}pentyl) tetrahydro-~1 (2H) -
pyridinecarboxylate (compound 58)
Starting material: 3-nitrophenylsulphonyl chloride
30 Yield = 55%
'H-NMR (400MHz, CDCl3): & 1.0 (m, 4H), 1.15 (t, 3H), 1.2
(m, 4H), 1.35 (m, 2H), 1.45 (s, 20H), 1.6 (m, 6H), 2.1
(m, 1H), 2.65 (bt, 4H), 3.65 (m, 2H), 3.9~4.2 (m, 9H),
6.65 (bt, 1H), 7.15 (t, 1H), 7.7 (t, 1H), 8.2 (4, 1H),
35 8.4 (d, 1H), 8.7 (s, 1lH).

31) tert-Butyl 4-[5-[1- (tert-butoxycarbonyl)-4-
piperidyl]-3-{[(2-{[(25)-3-ethoxy-2-({[3-
methoxyphenyl] sulphonyl }amino) -3-oxopropyl]amino} -



35 2-({[5- (D net hyl am no) - 1- napht hyl ) sul phonyl }am no)-3{ [2- ( { 4-
(4-piperidyl) -2- [2-

(4pi peridyl) et hyl ] but anoyl } am no) acet yl ] am no} propanoi ¢ aci d 03 0CT 2002
trlhydrochlorlde (CRL43069) Starting natggial: conpound 62 0 90CT 2002
- 66 Yield = 100O ES +1H NVR (400MHz, DMSO-d6) : 8 1

1 (m 4H ,1 . 8&‘& ﬁﬂ?@h@iﬁéhgm;%bpe@wl)‘%etl%a*(lfﬁ‘rfm 2.75(bq, 5
4H), 3.2 (bs, 11H) 3(35)pmlaﬂec3rﬁo£glat& (Sorfisardd)59) 7 . 75 (q,2H) ,7 .

(gbéleH) 1mmhféiﬁr%bn81@aggf{"[‘g (%d&%?’i‘%g?’%?“iﬁl%&m@ﬁl 3‘391?151%3%%?2 5 yI9] +

sul phonyl }aminpd1d3={552- ( {4- (4 p|per|dyl) - 2-

G hyGr ochor | 65\ ERLUADTE SR RG. @gﬁgaﬂnz%%%'dw. ei &2 100%

MS (ES) : mrz (1AL 4EM, + }93& Tith NI\ZFRl (Aomwmz (IHVBCE@%)), 8 .5515(r,m 6HI7-I), 1.3

(m 6H), N %%m 9H>1 gé( @odc,w W 45159&0”“ 1%1(53% ‘“ZLDIQ’F%.é

2. 45
(m 1I(—|)S 1Y, ZB{)858 (45 @di),ll—@ S-94 85 (e, 9BH), 991 (4, 2144), T eXAVPLE

1

3

8.
5L 25 (L3 Chbiov oprepy! 3 594 phony o nodes (d 2-4dys- (A2f picperdiil )= 2: [ 2- (4
pi peri dyl ) et hyl J'but anoyl } am no)acet’yl ] am no} pr opanoi ¢ aci ydrochl ori de
(CRL4307%¢ Starting nmaterial: conmpound 64 Yield = 100% 30 NB (ES) : nlz 566

(M+ H + 1H3INR (é&ﬁﬂmt O d6): $- Islffléﬂlteﬂ'lﬂ)-buijécé&boﬁw,) -4~-45 (m

;.1H) , : :L37l.:3 (6gd( m4H) J:f‘}][;% fl_?“ﬁZF(‘égg'% rﬁ'@hﬂgﬁy?’ 3:; 3. 45 (m

, 8.1

2I|:|)|), 8.8 (bg, 35 Zﬂ)lr;o]@lshl@hbnyzﬂ)am;wmmnno) 2_- _ (m

2 o 0y 1 nap DY M b e st - -2 (2
pi peri dytYet hyl ] bm(ﬂﬂmrmd-@tﬂﬁ ] Gaamreund ®Moi ¢ aci d di hydrochl ori de
(CRL43079) Stealtling, O;JMT?‘fIZaQ:re'ra.Jal C@m%q%l%e\élﬁlquony% c@ll%xl\.@e( ES) : nmz 646
(M+H)+1H-NI\/R(40 3 (m 6H), 1. 45
(m 4H , 1 PP1G& A% | .1(m1H),2.75(bq 4H),315(bd,5H)
3 263(§m 1|%D|‘|)IH7NI§R454OEMHZZ|‘D?DC13) (85(013 14, , 3}21 40511(65 &) , 4f) 1 (d2 2H),
(d, 1H) . 8.38™(d 4H§? 1 d, 27’1 Lp4gs Py 2% 59 ’g 6‘%& 2 s

53: 2- {[2(% 7(Dvnélﬁhox>z 265n ,mﬂui))sul%}hﬁanm,]alrﬁho}336%f421% Qm{ hOH),

(4-pi pgr:;iylt)s 33 a (iﬂlf 6. )65 tbt, lH),} (bs, 11-1)c,I I d q g

| peri e a no no ro (0] acl I’OC oride
Ecngh43o§0) Eéb ﬁ Ea émg}‘“'c n% @661%2%%18 % é dnfz 676
(M+ H)+ lHII\NR(QOOM-Iz(d,DIVBDdG) 8 1.15 (m 4H), 13(m 6H), 1 .45 (m
4H),1.75(bd 4H),2 15 (m 1H) , 2 .75 (bg, 4H), 3.15 (bd, 5H), 3.35
(m 1H), 3.55 oH). 3.85 (m 1H), 3.9 (s, 3 3.92 (s, 3H), 7.95 (s,
1H), 7. §§ 253§)s Eﬁft Butylgs (d, 1H§ {5701~ btent-hypkoxygarbenyibsd-2H) . 8
(d, 1H , 2§e£§d i!-l)sr[mz&'é(((bs) QH)[[(395ldﬁmth - EXAMPLE 54:
I(Z 4-Dr et f‘y'l% ?éatzo 1P PLarpEong ) BROAY, LaTLERE,s-32 1 [2- ( { 4

peridyl)
eridyl) et hyl pkhopropyl } amino) a2et yl ] am no} propanoi ¢ acid

rochloride ({RE4S1¢P) ami AT E28LBRLE] pBhtyt PEBLYAHVALYHELH) =

30 pyridinecarboxylate (compound 61)

Q.'O

Starting material: 3,5-dimethyl-4-isoxazolylsulphonyl

chloride

Yield= 81%

'H-NMR (400MHz, CDCls): & 1.05 (m, 4H), 1.2 (m, 7H), 1.3
35 (m, 2H), 1.45 (m, 20H), 1.65 (m, 6H), 2.05 (m, 1H), 2.4

(s, 3H), 2.6 (s, 3H), 2.65 (bt, 4H), 3.5 (m, 1H), 3.7

(m, 1H), 3.85~4.1 (m, 9H), 6.4 (bs, 1H), 6.55 (bt, 1H),

7.0 (bt, 1H).



5 M (ES) : mz 601 (M+ H+ 1H NVR (400MHz, DMSO-ds) : 8 1 . 15 (m 4H) ,
(m ok . 1. 45(m 48  1.75 (bd 4k 2 15 (m 1K 09 8L

H , . 65 (s, 3H , 2 .75 (bq, 4H), 2 (bd, 5H , 3.4 (m 1H

CT 2002 - 68 3.6 (dg, 2H), 3.9 (3% 1H) 8.1 (m 2H), 8.7 (d, 1H),8

bq, 5:

3,

NN O

2 , 9. 15 (bd, 2H) . EXAMPLE

5- Di metdly| Gﬁ#twﬂ@&xﬂ 9- yI)suﬂpﬁén&ﬂ}dﬁﬁﬁt}b@¥°¥gca¥b?n¥1) -4-
peridyl) -2- - -

i peridyl)ethyl ]I{out anoy‘f } am no(){ézcet yl[](eg:rzns%o} p{ ( [%ng?lcm%tlllﬁlmmo)

drochl ori de” ( GREPIEhY gsarlphepydaEsing )~ 3c@ #Ha368 10 Yield = 98~ MBS

m z 584(|v|°45‘ );3): O,QI\ZHZ DVMSO-d6): 8 1.15 (m 4H), 1.25 (m
} amy:

e

3
3
0
(
(
[

nNsooB ' T~ooT

Im=sn"
o~

4 4 . 6H), 2.75 (bq, 4
bd, m Hé PHRt n@’&&&i%ﬂﬁentﬂ%—ﬁeﬁﬁhﬁ;‘?'% (ém()((i' qu)H)s 0
8 1 (bt yﬂﬂdlnéiarﬂ$ Qte2Hbomﬁ%unH5Gde 2H) . EXAMPLE 56:

H)
per oyl ) et b LR enely? S st M0 2 (Rlfn 1 e

2) Stc&mltolrl‘igierrat erial: compound 69 Yield = 69% 25 M5 (ES) : mz 567
M+ H)+ 1H—I§NR%400§I§1, DIVBO) 8 1.1 (m 4H), 1.3 (m 6H), 1.45 (m 4H) ,
(bd  2.75 (bd, 4H),315(bd5,345(m

H, 3. (ddﬂ mm (eogsﬂ(zq cmeug) 7.87% (%, (1,H)3H8. 15 Yhd(m2HH) 8. B33

H . 8.75 30 (d, v 8195 (hd, 2 (bd,

H) EXAI\/PLégn 2%? [(1 B@ﬂz&%ﬁ%xoll : ﬁ@u ﬁ g%IAO i3§ {2 (435
peridyl) thE24H@4 ﬁidﬁ? 6y1)%ﬁhyl?bﬁgaﬁﬁylFﬁhvné)écéﬁyl] no p$opan0|c

i d di hydroghl onge GCRL43123), Steant,i rmlrsat@fs aI1H>qormmmd<ﬂQ Yigjd = 91%

90 CT 2002 - 69 5,10 15 20 25 3 (ES i z_610 +1H—NI\/R
400MHz, DIVB%’&G)&’% 1?%{mz51H% (£ 25]811% B/Siﬁ rﬁH’g 1 ‘(t'ﬂ( By ,
. 15(mslH) 8,22 (d, 75Ebg, 8HRS, 3d15L 51, BH}SS a, 31(1m 1H | 3 6(dq, 2H) ,
3.75(m 1H)6.1(d, 2H), 7.0 (d, 1H), 7.2(s,1H), 7.25(d,1H),8.05(m 3H), 8.75
(bd, 2H), 9.05 (bd, 2H). EXAMPLE 58

2-[ (2, 3- Di hydBb- 1terbe %Mioxuﬁ-’@w k(% phbfe8 ) 28 Hoj23(agetytamimo) -

(4-Pi Peridyl) -2- 4Pﬁeth 1-1,3-thiazol-5-yl]sulphonyl}amino) -3~

o
e

-c|—|
[OEan)

pi peridyl)ethyl]bu am no) ace propan0|c aci d di hydrochl ori de
(CRL43124) St art.ﬁ&,ﬁ err gfep B%%Zﬁ‘hlﬁﬁl %eld = 91%
20 oxoethyl)amino]carbonyl} =5~[1~(tert-

butoxycarbonyl) -4-piperidyl]pentyl}tetrahydro-

1 (2H) ~pyridinecarboxylate (compound 63)
Starting material: 2-(acetylamino) ~4-methyl-1, 3-
thiazol-5-ylsulphonyl chloride

25 Yield = 64%

'H-NMR (400MHz, CDCl3): & 1.05 (m, 4H), 1.15~1.4 (m,
9H), 1.45 (s, 20H), 1.6 (bd, 6H), 2.1 (m, 1H), 2.3 (s,
3H), 2.45 (s, 3H), 2.65 (bt, 4H), 3.55 (m, 1H), 3.7 (m,
1H), 3.9~4.2 (m, 9H), 6.85 (bt, 1H), 7.2 (bt, 1H).

30
36) tert-Butyl 4-{5-[1- (tert-butoxycarbonyl) -4~
piperidyl]-3-[({2-[((2S)-2-{([3-chloropropyl]-
sulphonyl)amino}-3-ethoxy-3-oxopropyl)amino] -2~
oxoethyl }amino) carbonyl]pentyl}tetrahydro-1 (2H) -
35 pyridinecarboxylate (compound 64)

Starting material: 3-chloropropylsulphonyl chloride
Yield = 68%

'H-NMR (400MHz, CDCl3): & 1.05 (m, 4H), 1.2 (m, 4H),
1.35 (m, S5H), 1.45 (s, 20H), 1.6 (m, 6H), 2.05 (m, 1H),



(ES) : mz 624 (M+ H)+ 1H NVR (400MHz, DMSO-d6) : b 1 . 1 (m 43 0CT2002
(m 6H , 1. 4 (m 4H) , 1. 7 (bd, 4H , 2 . 15 (m 1H , 2 . 75 (bq,

, 3. 15 (bd, 5H , 3.3 (m 1H , 3. 6 (dg, 2H , 3. 75 (g, 1H , 4.3
dd, H) 6.95 (d, 1H), 72(d 1H), 7q23,25(“s 1H), 8 . 05 (m 3H),8.85
bq, , b 2 59 nz i ophen- 2-yl phonyl)
;mqm] ) o Jéﬁ ‘i’r@ 22 AT s 487 L3l RRNF Y O Y W)
pi peri dyl) et h3/]€}5but anoyai)am Bo)?éce(my,l Jhﬁ”j no}3pr9(5partd),| C 2&¢i, d 4l 0ydrbehl ori de

143125) Startin t co n el % ES 622 (M
VH v 10 oo BRsoab) Prh Tl 1y i B BBLrch 16l 17
(m 4H) , 1. IHYbd, 4H , 2 . 15 (m 1H , 2 . 75 (bq 4H) , 3.15 (bd 5H)
51 (d, 1B, B2 (4, 1. B 45 (5 1 855 (d 11 8.9 (bo 2H 015
(bd,(ZLD ] ’ Lé;qﬂy}gut (s, Fq {5- [1 (gert bufoxycagbgny1§04—
(24([((2) g (E))lgetl%g ﬂéﬁdyls]ulmhpnbd}mm}-ﬁa{{d[%-ﬁe%fbw-ﬂerldyl) -2- [2-

pi peri dyl ) et hyl ] bdﬁﬁb&%ﬁﬁ%ﬂ%%ﬂ%&}%% “Saci d di hydrochl ori de

(CRL43131) Starti rgkopro: 1a)lam:crmqpcm-nd 73 Yield = 99%5 M5 (ES) : mz 584

iy Z”%%?NWO%% 2rig) carbayn Py Ve ckahydfo H)lzf‘57é”‘<bq,
4H) , 3.2 (bd, 5prr:L’§.J.n’&5:a(nhony)a,te3 (@:o@rqb@punﬂ—l)GS)B 8 (rn, 1H), 6.2 (s

1 8. 05 b E 6
(zi)(,ycl ohe>(<3r/nl pjagrril_’?;%g sul pﬁ‘on;?l(r]tﬂlm no) E m%t}?g §' 9 ﬂglﬂ}'ﬁ nggﬁpé??y% [2 (4
15 pi peri dyl eétlipijdeut anoyl ) am no) acet yl ] ami no) propan0| c acid

di hydr ochl or wde14qCRL43432) Starting material : corrpound 74 Yield = 94% M5
ES) 648 + 20 1H NVR 40 VHz, DNMSO- d6 1

(20H§ 1 52 7§H(1§1¥R8H)%024Hf5 (FPCin): ( 8 & (9bt(t'_ll—|)3H))2 75-09q, (nhH)‘lHZar(z ( bd,
5H), 3.35 (mi.1H) (m3. 9K(dq,1.239), <na &51)(,0.1 M (&, 120¥d, 2H, (o, 7640, 2H),

—~ O W
oI5

7.98 (t, 1 0 t, 9 05 d 2
25 EX,(ANPLEF%E:'%E-?I“E’ (lﬁlj’rktll) 50?605 1t na( REHy! ) su p%dnﬁﬁg no} '%‘ e (H)4-
(4p| per|dy|)3 35~ [4205(4m, 9H), 4.1 (s, 3H), 6.2 (d, 1H) .35 (bt,

pi per i dyl ) et hyh | bt a0yl ng) acet yl @i nahpr Oﬂa@m(% 30,861 ¢ 7 (¢

di hydr ochl or| de (CRL93133) _Star mat er i al ound 75 Yi Id =" 90% M5
(ES) : Mm% 638 ¢MP+1R) {A1HIRRR @9@8%{2‘ E)N/Eoéesf (81r1 ¢(m 4H), 1.25 (m
6H) , 3519(m 4H), 1.7 (bd, 4H), 2.1 (m 1H), 275(bq 4H), 3.15 (bd,

5H) , 3. 3 1 dg, 2H),.,3.:85 8
2@1) 8.0 (m Sg}-l) Eprped gﬁﬂ L g [€ é&’é%git?’é’k%égnyw"s (bq(m
2H) , 9 . 05 (bd,P2Ppridylp- @ (B(thT[m §) 271([§xﬂwﬂgmesboxy -2-

2-{[ (4-Chl oro-1- nﬂ@bﬁbu i?HhIDBHBM&MH}nBﬁb}33{-E2h6i¢§ G4pi peridyl) -2- [2- (4
pi peridyl)ethyl]but an L yl ] am no} propanoic 5 acid
di hydr oé’ﬁ oride (PR3 Pﬁ: é material : conmpound 76 Yield = 910

oxoethyl}amlno)carbonyl]pentyl}tetrahydro—l(2H)-
pyridinecarboxylate (compound 66)
Starting material: 6, 7-dimethoxy-2~naphthylsulphonyl
chloride
30 Yield = 63%
'H-NMR (400MHz, CDCl3): 8 1.0 (t, 3H), 1.05 (m, 4H), 1.2
(m, 4H), 1.35 (m, 2H), 1.45 (s, 20H), 1.6 (m, 6H), 2.1
{m, 1H), 2.65 (bt, 4H), 3.45 (m, 1H), 3.75 (m, 1H),
3.8~4.1 (m, 15H), 6.0 (d, 1H), 6.5 (bt, 1H), 6.9 (bt,
35 1H), 7.15 (s, 1H), 7.2 (s, 1H), 7.3 (s, 1H), 7.7 (d,
1H), 7.8 (d, 1H), 8.25 (s, 1H).

39) tert-Butyl 4-{5-[1- (tert-butoxycarbonyl)-4-
piperidyl]-3~-{[(2-{[(2S)-2-({[2,4~dimethyl-1, 3~



M5 (ES) : miz 650 (M+ H)+ 1H NVR (400MHz, DVMBO-d6): 8 1.1 (m 4H),

(m 6H), 101 .4 (m 4H , 1. 7 (bd, 4H , 2 .15 (m 1H , 2 . 75 OtSOpCWG[)Z
, 3.15 (bd, 5H), 3.35 (m 1H), 3.5 (dqgq, 2H), 3.85 (q, 1H), 7.85 (m 3H),

8.0 (m 2H), 8.1 (t, 1H), 8.75 (m 4H)_ ,39.-0 (bd, 2H) . 15 EXAMPLE 64:

2,1(2. -0 hydro- 1- beazol e 8ns 21 X S BROTYAAR NS - Sndify -4 14
(4piperidyI)ethyl]bmbpnoyy;aamhnéhﬁz+yl]anlno}propan0|c aC|d

di hydr ochl ori de 2 er un = 940
V(ES) © 12 608(( é%ﬁﬁﬁkﬁ&f ’% ﬁ?ﬁ%ﬁa‘)ﬁ&”‘p"’g‘ Yfrd H) 1
25 (m 6H) : p@y:(‘miuﬂé&a(bdxyla?té bd‘;ompgund %7) 15 (m 1H) , 2 . 75 (bq,
: : 3.3 3.6 d 2 65 (t,
6.9 (4. %E% Al % 3 U3 © (39, a2ingnld 405 1iauty 28,
: .10 (t, lﬂsulﬂvon% ¢hprixig 9. 1 (bd 2H) . 30 EXAMPLE 65: 2- ( { [4-
(2- Th| enyl ) c}l] Sklf honyl } amno) 3- { [2- ( { 4- (4piperidyl) -2- [2-
(4 piperidyl)et but a I }am no) acet yl ] am no} propanoi ¢ aci d
di hydr ochl or i #e z35C8Capt i nd rat&ri 4l c‘§1‘?pouﬂ1d278(mrﬂ eld) = 66% M5

gEDS) 1 %2(6418415\4 mH)2H) ;LHiNWB (gQOMdH DMS@O'@ 63{)1 12(1“ (rf’rH) 1}(1:9- 220(()21
m -
72 4H) 193 2. ‘y%bﬂ' énﬁé 2347 J7E 3;5@ 8@1(35 2@) 7 é“r Bl (m 1H),

7.2 (bs, 1H),3.BBH.(15, (2H) oM. 756(dd @), 18)p5 4.8 2bk,, B 306(95 1H)
8. 85 (bq, 2I-%)b %}]_é (bd, 2H) . 5 EXAWPLE 66: 2- ( { [2- (2-Thi enyl)
phenyl] sul ph nyl m no) 3- { [2- ( {4- (4piperidyl) -2- [2- (4

pi peridyl)ethyl ] butanoyl }am no)acetyl ] am no} propanoi ¢ acid di hydrochl ori de

CRL43144) 1 t | dr79 a1z 648
(CRLA3144) ooy andaoaimbali al . comoyadrio (YbekoparatyelBubhal) 1q0 2

6

4y, 1 71%bd. or) PLRSFIGRLIRy ()2{275({((1?§)'Z|=r)({@553%5‘3(%1-4#)— 513 (i
LG 3T e e, T 4

: : m : :
(bg, 2H) , 9.1 (b& °fﬁ)|‘%y1§ %&iNﬁLE 67 2- [4- (2-Furyl) phenyl]
sul phonyl } ani no) 0309{1'-1’15(2-) a@lpﬂca@‘lnpmwérlpewtyntpzr@hydro 1(2H) -
pi peridyl)ethyl ] by P@g&%@@&%gﬁl ](@g}ngg},p,aog@rym ¢ acid di hydrochl oride
(CRL43146) 25 Starting materi al corrpoun 80 Yield = 84% M5(ES): nmlz 632 (M
+ H + 1KRNVRSteobARe, DVBOMFer iRl 1 (m AHh~ damqsliﬁ(hl%wyrqzoln%-(m 4H)
, 1. 75 (bdylébl)[phoayﬂ&hﬂmrlaé) , 2. 75 (bqgq, 30 4H , 3. 2 (bd, 5H , 3
. 35 (m 1H)Y. 3 5()(;Jq 2H) , 3. 85 (q, 1H, 6.7 (d, 1H, 7.2 (d, 1H,

8 (d, 2H), *7%88 Tn?°3H) , 8 . 1 (m 2H , 8. 25 (d, 1H , 8 . 85 (bq,
H , 9. 1 (H@I—NMEH)(‘JO@SHEXAISHE_E)GSS 1.05 (m, 4H), 1.2 (m, 7H), 1.3

[ (1- Benzof ygano | gulgghony! ) no] 3ed [ { 4pioparidyl) [ 25 (

peridyl) et K@f]bﬁggng I4%amdyno)2§1€zzﬂe)tyl a6rr§g ng?érgﬁénmchacﬁy J}ﬁydr%cﬁl ori de
CRL431 (8ro6f) e 12y 2(bt, 4H), 3.5 |

(bs, 2H), 4.05 (m, 6H), 6.4 (bd, 1H), 6.75 (bt, 1H),

7.15 (bs, 1H), 11.8 (bs, 1H).

7.
2
2-
pi
(

41) tert-Butyl 4-{5-[1- (tert-butoxycarbonyl) -4-
30 piperidyl]-3-({[2-({28)-3-ethoxy-3-oxo-2-[(3-
pyridylsulphonyl) amino]propyl}amino) -2~
oxoethyl]amino}carbonyl)pentyl] tetrahydro-1 (2H) -
pyridinecarboxylate (compound 69)
Starting material: 3-pyridylsulphonyl chloride
35 Yield = 61%
'H-NMR (400MHz, CDCls3): & 1.05 (m, 4H), 1.15 (t, 3H),
1.2 (m, 4H), 1.35 (m, 2H), 1.45 (m, 20H), 1.65 (m, 6H),
2.1 (m, 1H), 2.75 (bt, 4H), 3.6 (m, 1H), 3.7 (m, 1H),
3.9~4.15 (m, 9H), 6.65 (bt, 1H), 6.7 (d, 1H), 7.15 (bt,



- 73 -Starting material: conpound 81lYield = 94%5 (ES) : mz 606 (m}h&
H) +1H NVR (400MHz, DMBO-ds) : 8 1 . 1 (m 4H) ,1 .2(m6H ,5 1.4 ( 2002
1.75 (bd, 4H), 2.15 (m 1H), 2. 75(bq 4H) , 315(bd 5H), 3.5 (m 1H),

3.55(dq, 2H), 4. 05(m 1H), 74(t, H, 7.8 (m 2H). 7.7(d, 1H), 775(d 1H |

8 . 05 (bs, 2 : .8 d,

2-{[ (2- g\laphth )n‘btﬁyf})ss 8FR3/ leﬁo;(g% [?[E%((ﬁ ?45%%“%%

pi peri dyl) et hyd) but anoyl ~am no) acet yl]am no) propan0| c acid d| hydrochl ori de
(CRh43158) 15 Starting material: compound 82 Yield 88% Ms (ES) : mlz 630
(M+ H + 1H NWR (400MHz, DMSO-d6) : S1 . 2 (m H) 1. 45 (m 4H , 1.
7 (m 4H) , 242) 15teént- BJ*I;Yl A- {37'5{[((13(1{[43)'5) 23(111(,Bdbe¢|z|)od102:©1354- (m

2 3.7 ¢d, 2 - I3. .2.65 (d,
1::?) e (595 (H) ﬁ%géléﬂon%ﬂ fln {% e'@llfgxy 3 0)5%1.(613%12]"2:% rz%} 2 (1

85 (bd, ZFD ) EXAMPEE§7ble§m1nofcarbonyl} 5— 1 (tert-

2-[ (2, 3-Di hydro- | Wi ooigge ﬁéﬁiﬁ}te&aﬁjﬁﬂ-pe“ dyl) -2-
[ 2- (4piperidyl)et é‘%but an 0 acet m no noi ¢ acid

di hydr ochl ori de (df\’{ ¥%| B3 30 Yield = 94%|vs
(ES) : mz 6%—;{an + mma(moomm @Nﬁ@nd@):lloxgli&-yléu(l o{WIL

.25 (m %D }é_ , 1.7 (bd, 4H), 2.05 (m 2H), 2.15 (m 1H), 75
(bg, 4H) O(IEJLC?‘lth) , 3 15 (bd, 5H , 3. 35 (m 35 1H), 3.5 (dq, 2H),
3.8 (q, 1H)Y7:,e41c(d=6_'l-%,755(d 1H , 7. 6 (s, 1H , 8. (m4H),8

0
. 75 (b 2 MP 7 0 T 2002 -
2- {[((5 I(ghenl);il)1 ?jﬁ” eny sdl p():hclixﬁ] aér‘%‘lE%]o(%s (T[2???4C(k4p| 88 33}/1; [2 (4
pi peridyl) et h(yd,] AH)anoy §ani fo) 28k y| Y a@® ndppr 6BanoZ el adid dHhyd ﬂoéﬁl oride
(CRL43160) 5 %t@rtmg mat, srl(efl 13HTPOY mﬂ % Yll@al)d 3987%4V51( ) 9Hr)‘dz 648
(M + H)+ 1H-NNR(4 6g 2!;%) r% I-Q nh 1.

4H), 1.7 %bd°-#Y, (S, 135“)(rm iLJH)( (b S 9Hf 10111% 15( ) (§H)1H?s4(m
1H), 3.6 (dg,6.2H)(bt3. IH)(,9,7.129 , (d7 AH)m BH (& 35:)(s, 2H), 7.75 (d, 2H),
8.05 (bs, 2H), 8 .55 (d, 1H) , 8 . 85 (bg, 2H , 9. 1 (bd, 2H . EXAVPLE

72: 15 2-[(5,6,7, 8 Tet r ahydr o- 2- napht hal enyl sul phonyl )am no] 3~ [2- ( { 4-

(4- p|per|dy|ﬂ392 qg;t—Butyl 4-{5-[1~- (tert-butoxycarbonyl) -4-

4pi peri dyl) et hyl trydolsg o (c; ok p) afid a-

éll Eygr och%/ozl dey(g% Q%]} a.rgj{ql)(%cq [y(tﬂes?l azm(}(llz%{)rrpou(ryli 85 2d4Y| eld = 97% M5

(ES) : MY 620 $nﬁ)° 134 4@8‘1@ 3gethogyrid- 4H) , 1 .25

(m 6H) , 1.45 (nb:&:lp)ropyl'aan(:.m}-&H) 2.15 (m 1H) 2.75 (bs, 8H) , 3. 2
bd, 5 , 3. 35 d, 1

o0 (gl) oH). 8. o("?“%“%“?%% %@%bﬁ}peg&y&%ﬁ)eﬂ:ra%%@ LR s
{[(B)-1- Pentenypyml}%@mﬂa]rm pte (ceompopndd I3 )pi peridyl ) -2- [2- (4

2-

pi peri dyl ) et Byblhytanoyl }rmm)aaioet yl ]@nynem?@%n@l g-BEhdodiBydroghl ori de
(CRL43176 St artl ng\@@er : corrpound 86 Yield = 93% 35 MS5(ES) : nfz 558
(
(
(

M+ H) ©3AH KVRULR : 80.9(t, 3H , 1 .15 (m 4H , 1.25
m 6H), 1. 951(e|:m 6Hp1%l. 75 (bd 4H), 2.15 (q, 3H , 2 . 75 (bg, 4H) , 3.2

bd, SH) . 3ipdak (DoMBz,*Poc1d s 8 1.95° Wl 1802 o (m, 7m),
1.35 (m, 2H), 1.45 (s, 20H), 1.65 (m, 6H), 2.1 (m, 1H),
2.65 (bt, 4H), 3.45 (m, 1H), 3.75 (m, 1H), 3.9~4.1 (m,
30 oW), 4.3 (dd, 4H), 5.95 (bs, 1H), 6.5 (bt, 1H), 6.85
(d, 1H), 6.95 (d, 1H), 7.3 (ad, 1H), 7.35 (d, 1H).

44) tert-Butyl 4-{3-{[(2-{[(2S)-2-({l1-benzothiophen-2-
ylsulphonyl}amino) -3-ethoxy-3-oxopropyl]lamino}-2-
35 oxoethyl)amino]ca;bonyl}—s-[1—(tert—
butoxycarbonyl) -4-piperidyl]pentyl}tetrahydro-
1 (2H) -pyridinecarboxylate (compound 72)
Starting material: l-benzothiophen-2-ylsulphonyl

chloride



- 75 (d, 1H, 6.5 (dt, 1H), 7.65 (d, 1H, 8.0 (t, 1H, 8.1 (t, 1H)098UE7I52[][12
(bg, 2H), 9.0 (bd, 2H). EXAMPhE 74: 5

2- [ (Cyel ohexyl sul phonyl )am no] -3-{[2-({4-(4-piperidyl)2_ [2_ (4

pi peri dyl)ethyl ] butanoyl } am no) acet yl ].amdgna} pr opanoi ¢ aci d di hydrochl ori de
(CRh43190) S}\ﬁ%'czg_ grial: conmpound 30 10 Yield = 93% M5 (ES) : mz 572
(M+ H+ 1H )0 , DMBO-d6) : 8 1 .051. 90 (m 15H) , 1 .45 (m 4H) ,
1. 60 (bd, DTH-NMRL (406MEm) GHCl;) 2 6 ©=25 26 ( nBHBH) 1,.03. 75n,(bqﬁ)4H)

2.85 (m 1 15 (b 1, 3.9
3. 95 Em 1E)|) ?Td (ZT‘H)!H)l 833 (2"1'0 %?M h)‘lH% g5 g%)(k{pbd]lH) %“ (de) 2H)
EXAVPhE 75:2 2& [ (hs0pEORyYI285phtanty, ) i noP- 8- {([r2- (44~ ( & 1 péni dyﬂ)zo 2.

2- (4 piperi et hyl tan a 0 tyl ro oi i

bt hyr oehPor 1520 bt ) SEADP e g 21 2102, n@*ﬁnﬁ%?w%e-?% 8106 25 15
(ES) : mz 53HYM F.B) HmH-NNR (409Méd, DVBO d®)2: (8,11H)1~18.285(6m 16H)
, 1. 45(m41),1 75 (bd, 4H) , 2. 15 (m 1H) , 2. 75 (bg, 4H) , 3. 1
(m 1H) 3.2 (bd, 4H) 3.3 (m 1H), 3.95 (m 1H), 3.70 (m 2H), 3.95 (m
1H, 7.5 (d, 1H), 8.05 (t, 1H), 8.10 30 (t 1H , 8. 8 (bg, 2H , 9. 05

gbﬁtlng : EXFQPLEﬁH% Butyl (tertfbutoxycarbon 5452 (4 35
- , 3-Benzot hi aza 0

pi peri dyf§et hyl ] btﬁ %ygﬁi ﬁg')'g[cg jlnii&%) }} '(z)lng{ ‘%‘“@&9‘8 ydrochl ori de

(CRL43194) Starti @mm@hommmﬂm)gz—\eway}m% V5 (ES) . mz 623 (M
+

H+ 090CT . - O00MHz, DMSO-d6) :8 1 . 15 (m4H) ,1 .
30(m 6H) , 1. 95(mﬂ{’oo°%°f°é7](qn%w§2(f5(m 1H), 2. 75(bd, 4H), 3. 15(bd, 4H) ,
3.25(m 1H), 3. 60( mc@lqetfllm(aqlum} C'ﬁrh@(rmlmﬂ)ntafldar(ma@mﬁ@-;'d@@)ﬂ-b 5
8.30(d, 1H), 8. 90 ( bR,Ads YZ_’,_IQ)tQ(%@g,Q, FXAWLE 77:(2S) -2-1 |
(Benzyl oxy) carboiyl | am no}-3- [ 3- eridyl) -2- [2-
(4- pi perteyl PéERFiSUL anoy‘la}:ﬁﬁﬁlﬁé)-propa%o?TFaﬁ?Hg}’gF%péﬂw%ﬁ‘éiﬂhonyl
di hydr ochl Orldjﬁ_o(r@aeﬁl:BOZZ) Starting material: conpound 33Yield = 88%5 MS
(ES) : mz 5@4 |<\§| g)s ~+1H- NVR (400MHz, DMSO-d6) : 8 1 . 10 (m 4H) , 1 .25
(m6H) ,1.45 175(bd 4H), 2.05 (m 1H), 225(t 2H), 2.75 (bq,
4H), 3.15 (bdﬂ m (BOQMHm, CHF12). A5 . OH) ( m,4 AHY.m14H) (m5. 0B (s].2H),

7,35 (s, M f580 (g (7 Buf 1 2280 Bt 2 Bm B85 (P, 240, 9. 19

2-[ (2- Nagp(ht h%lssul3ﬁlf\@n>2l )5an‘|5r1o]3-1@-r~[235(5(4&7(t4 piipler iyt 2602- 10 3475

8' Ee(rjl dylhl) et hml ] bwat)azéla/ls}?m Ny F(x@,pamy ]arrl.ranqbl@romngl é""ﬁ%‘ dsl g 1%4/ 20

| rocC or rtl ra cO oun | e = %
I\/B(éS) : 38 ?@I% g«ﬂ 13% <F>203%h§ DNBOdg?: b 1.05 (m 4H), |.25
(m 6H), 140(m OH), 1.75 (bd, 4H), 2.05 (m 3H), 2.75 (bg, 4H), 315(m

7H), 3.3 (m abYy) . t%r%sﬁq 11H, 7.7 a{ﬂ%s%ﬂ (Ze§t4ﬂutéfi}caz7b&:l_#i) , 8.05
(d 11 8 10 SRR S 1H), 9. 9. 25 (bd,
2H) E)?A’é'l\/PLE 79: Pipgradyle-3- iéé% ”ﬁs) - ({14~

2- [(bhenylsulphonyykaahanylﬁhéhﬁlﬂééléﬂoaymeamdyb)—Bbathb#y—B-

G hycr och or e (ERPASTRET TERERBI BRI Tl o' 2 Pconpound 86 viel d = 86s
oxoethyl) amino] carbonyl }pentyl}tetrahydro-1 (2H) -
pyridinecarboxylate (compound 74)

30 Starting material: 4-cyclohexylphenylsulphonyl chloride
Yield = 64%
'H-NMR (400MHz, CDCl3): & 1.1 (m, 7H), 1.15~1.5 (m,
30H), 1.6 (m, 6H), 1.8 (m, 6H), 2.1 (m, 1H), 2.65 (m,
5#), 3.45 (m, 1H), 3.75 (m, 1H), 3.85~4.15 (m, SH), 5.9
35 (bs, 1H), 6.45 (bt, 1H), ©6.85 (bt, 1H), 7.35 (d, 2H),
7.75 (d, 2H).

47) tert-Butyl 4-[5-[1~ (tert-butoxycarbonyl) -4~
piperidyl]-3-{[(2-{[(2S)-3-ethoxy-2-({[4-fluoro-1-



MS (ES) : mz 580 (M + H)+ 1H NVR (400MHz, DVMBO-d6) : S 1.05 (m 4H) , 1.25
(m 6H) , 1. 40 (m 4H°, 1. 70 (bd, 9H , 2. 05 (m 1H , 2_. 1geac 2y
, 10 2.75 (bg, 4H), 3.15 (m 1H), 3.30 (m 1H), 3.85 (g, 1H), 7.55 (gq m
7.8 (d, 1H), 7.9 (t, 1H), 8.1 (t, 1H . B .. 25 (d, 1H , 8 . 9 (bd, 2H |,

. 10 (bd, 2H) . EXAWPLE 80: 15

2-[ (2- Napht hyl sul mﬂﬂml}mmplsoqx%lﬂqu%oﬁeﬂrdmm amino}-2-

pi peridyl) et hyl]btammi ranmﬁ&atﬁammﬂ AeHIILy BG-A (2H) ~
di hydr ochl ori de (CRL4 alq&artl n erl ound 34 20 Yield = 1000
MS (ES) : miz 644R¥\1T’+ o 8 0.9 (d, 3H, 1.05

(m 9H, 1. 2':_8t(€mt16'hﬁ 1. 4faferidth, 1. 70~ fﬂ]hoﬁdrBl ﬂaﬁﬁtﬁfﬂsﬂ;ﬂ:hoﬁy@o (m
1H), 2.15 1H),,2. 75 (b, 4H), 3.05 (m 25 1H), 3.20 (bd, 9H), 3.35 (m
1H), 3955 “21% d7°'70(m 3H , 7. 8(d, 1H , 8. 05 (m 2H ., 8 . 10
(dd, 2H) , 8Yle&@i(=d64]%-|) , 8. 35 (s, 1H , 8. 75 (bt, 2H) , 9. 0 (bd, 2H
. EXAMPLE 8133
2-[( 2- Napht h;f*sﬁ BndAdPEar nsPCa2 i 32 phehyl ta-3a api pefPayf§) e 21 - $2- (a4
pi peri dyl ) et hyi,Abut,anby33 atmnofBut aroyld abd noPiopahebe (@ci dbH), 2.1
di hydr ochl t t | : 35 3 | 87%
s e 6 (S LRI e e,
(m 6H),1Q . 4((91(n%H)4H)3 8§ <1%(88)'4|$ 052(mr105(Hrh 1693, Gos, 46 m 1H),
iH)75 (gd 7ng)6 41512(0@31:( ,M1HH) , 6381@0£PS;LH7’11'|)7 3-32%, 1®)9 9761551(200?}1%:6 78 7(m
. 3. , . . m .
80 (m 1H) ,(7?7.5 dG'(ﬁ?l)lH% 2(38‘t101(ﬂrh §H)6% é8'3é@t) 8.45 (d, 1H),
8.48 (m 1H), 8.75 (bt,2H),9.05 (bt, 2H) .5EXAVPLE
82: 2-[ (2- Naphthy! h 3- 3 4-
Pyl ) sthyl | B0 ansar) hﬁ%kié‘?o”gl 3 LIS feddeldapbanti i 21 22 (4Pl e
di hydr oct ori delOPé-EREiQI@ )'St'zir{t(?rrd [dﬁﬁérﬁaﬁthewrpaur(d [36¢hélod'o-193%\/5

(ES) : niz 670 (Mha H);ﬁw@mw%sagwﬁamm%d@;o 198kl . 1251

60(m 15 14 1.73 (bt

10((m 5H)H? 3 . SBoprhyl 1“3 °a B°P¥5|)’Eﬁﬁ‘tyi)in§6€ﬂ drfﬂ)l(m#ho (m 2H)
7.80 (m 1H), 8.Opytidihkc8rbokPlate Ibbmpofind4®6fm 2H) , 8.859.25 (m 4H)
. 20 EXAI\/PLE

2-[ (2- Napht hy gquﬂ%nyna%a%o 281 2- phety TR TR PRV HIPR Y 2. (4
pi peri dyl0) et ahlppudanoyl } am no) et hanoyl ] ami no} pr opanoi ¢ aci d

di hydrochl ori¢gg; §CRL43210) 25 St artl ng materi aI corrpound 91 Yield = 94~
1H NMR (400 DIVS . 13H), 1.60 (hd,
2H), 1. (70 ('t\)ﬁz (420%*@ rmc%li}a) 2. g/noo(ﬂ (‘21H)3H>8 1 ifsn(]("m RN (25 (m
1H , 3. 95(r(\m4HH) 1.85. (B0 3@1)(,t 1149 (s7 2@8) ( M .8H)(m, 76H)6,5 im 2H :

(o 1o ot g etegnl e B By (5 AU 6

H . EmNpLEq,M H35 85 (bd, 2H), 3.95~4.15 (m, 5H), 6.4 (bt,
2-[(2- Naphtmthﬁul@hgnybianuml 3- d=2- (c{4 1y pi pet b dyl) 22H)2- 8(41 (d,

pi peridyl)eth Iﬁ but an am no) pr opanoyl ] am no} propanoi ¢ acid
di hydr ochl orlr 4 '197)H)St arting material: conpound 92 0 90 CT 2002
- 79 Yield = 8901H—NI\/R (900MHz, DMSO-d6) : b 1 . 00(d,3H) ,1 . 08(m4H)

(o1t o R e (i 11 15 g5 (P fopyatninit]-a-
65(m2H§BO 7. 82(<1>1mr1dym 3}5!(21(2-1H (28p-2- 06[ ﬂdghyérqzs@q 2H) ,8 :

35(d, 1H . 8 . 326 hoxEXAVPHE 85 10
2- E{[(?? Di met h?/fénz %%rblnc-%clol?% 21%] heptpafi‘/%?érrefhyl]sul honyl } ami no) - 3-{[

2- ({ 4- (4- pi peri dyA%¥CPACPY)l4gmino}-2-
pi peridyl) et hyl ] stcuiaw 1)) M iHd [t B0yl pen 8 DPeeer shpd&t 8- dichusgrochl ori de
(CRL43215)
pyridinecarboxylate (compound 77)
35 Starting material: 2,3-dihydro-l-benzofuran-5-
ylsulphonyl chloride
Yield = 74%
'H-NMR (400MHz, CDCl3): & 1.05 (m, 4H), 1.2 (m, 7H),
1.35 (m, 2H), 1.45 (s, 20H), 1.6 (m, 6H), 2.1 (m, 1H),



15 Starting material: conmpound 89 Yield = 90~ 1H NWVR (400MHz, DWVMSO-d6) : 8
0. 80 (s, 3H , 1 .05 (s, 3H , 1.15 (m 4H), 1.30 (m 6H), 1.45 g0CHRIN
1.75 (bd, 4H), 1.90 (m 2H), 2.05 (t, 1H), 2.15 (m 1H), 2.35 (m 20 2H),
2.75 (bq, 4H), 3.05 (d, 1H) 3.20 (bd. 4H) . 3 30 (m 1H), 3.35 (d, 1H),
3.50 (m 1 3.70 (dq, 4.00 (m 1H), (m 2 8.85
(bs, (2H) ,%21@(5 ; |4)H ) 25 @(AﬁrrbhE g@: (éRf5 jm'[kifilnaéﬂhﬂrﬁ/r é’ﬂvIH)phonyI)
anmino] - 3-{ [12+r (:{485(44.01 pefij dyk), - 2:662«t(42H), 5.8 (d, 1H),

6.45
i peridyl)eth t no anm no et yl ] ani no c aci i hydrochl ori de
E)c%ng)éag 30 2R) i) yé(} "l %2%( y7]61 (dy @Rtp%m?'&xtﬁéargé‘g d
-9pi peridyl] - (2 [1-(tert-butoxycar bonyl ) - 9pi peri dyl ] et hyl )but anoyl ) am noj

050 iy 50 G I OO J2BRPL PEEEPEANRE Lol HARPERTE, O, (°
gt hyl acet at e- hy dpd@erddyd Jadi-d {{2e (t{ﬁérs)a@dedthaxyraoqxpeﬂpérlét-dgg.d A
tirring is conti I t gp_added.
white powder is ob@tﬁg%#e@‘)g%%é&l%#&%%n %]%@éb#ﬁi%?i?ahig‘og 8 C T z002 -
so addition of S@G%thafllmep}cermng lypeatypl tetsahydrard (88 ai ned by
516 (N + 10+ i N L aa g BB acs, (compbunid 7810 ey by 1 45
(m 4H) 1071 Stprtgngsy)  materislem 1rﬂ‘<22t175€f(¥9cr ’Rfmnyl%uniplzoqﬂd 5H) |
3.4 (m 1H):h£to??_1de55 (dg, 2H , 3. 95 (q, 1H , 7.7 (m 2H), 7.8 (d,

1H), 80(m3Hé gﬁ(dd 2H, 108 . 35 (d, 1H , 8. 9 (s, 1H , 8 . 7
(bs, 2H) , grie g(’b “2H) . A study of the inhibitory activity of the

conpounds of ‘BeNmrl 44008hz pl @GDEL Ht: a‘iggr dga(tm orVHAgS lc&r rined 43k, |h 3/5 t ro,
i.e. by diregf act; gfe s ut ab copcent at i

conpounds 15qv\n’tgﬁél atlelqlets reés ’tned%E bmaaﬁsalirrnﬁl lq@f’ tota bI ood,
t aken urder dbanddtdi-zet Tofmi t L8hs, 3f r7(§m (rebotk or § - Anirdl s(mrgudhlea pi gs)

and from heakt hy (aymang)subg est $p ollgaye Al (ecei vgd, any 1sulist anges or

s o B b BT 74 Vs SR aehh 28 JHE oot 20, e, arter

adm ni stration of the substances clained to guinea pigs to neasure the

intensity an ur Dp he anti ’éi?’“ﬁﬁ?i;@y t he

fracti onyof sﬁg tgékgprg%ﬁﬁ%t absor bggggnd cr{%’]a%tr ng )bIJ(;od 1.

In vitr@Ohar macaPéBeEdfy Ll ud €62~ {{ (gﬁhd?egtbnxnﬂn%op?g{|52at(31'et s Bl ood

i s taken by int raeﬁidhy?@) yé@l{:ﬁ@ﬂj{ﬁ?aﬁ’ﬂhs}&@ﬁéy ihbwzgw nea pigs
he

h bout 330. f trat
(cancent ration oforatttyElatindlfatbonyDipeaytif il T T

trace of clottingeyfidiptcschetylatd pcaspauid®RPY)is obtai ned by

centrifugingg ngetirg%es ofm%%ltloﬁtla,l bl oed fﬂftrle% l’)“&:@%r@lstﬁ 5n ‘Iihe PRPs

are coll ected asgd%ol S atel ets cont al n e po

count ed28si g ter ZM haerratol ogy automatic device: if necessary, a
dilution is ‘@_—@él‘d&d @31% in order for the pl ateI et 09 0CT zZ002 - 81
concentrathnlnthe ma t 0 be bet and 900,

pl at el et s/ mel MR I4tog) C)PCléﬁhes igﬁSI gg?hege po(<5‘]’so7g'8r've1 %
prepare the @hat eHet - gocys pl(asnm(X}BPP)lbthcem,rr éupat ioromt (hp0Qy) ,for 15
m nut es. I ngLic the tel et ,aggre S gakri out by
adding a coI%]ag%n §%f utlé /(nt’) }@ § u?reiotg%PRPgmljm ‘r%tgléa @rono-l og
Cor por aBPon HYgr egortet @Wt,(4-'9¥d)hD1604 516’O,V$)i)wh7cﬂt5usés érhi)opt7 .al (mlet ect i on

of the appeajignce; of (e :Lt}hr orgus. (40 1iie, deternmi nation of the 500
inhibitory concentration CS 's carried out by addi ng a given vol une of

sol vent (control reference) and i ncreasi ng concentrations : 1 . 5 x 10-8 M
7 x 10-8 M 5R). Fert-®uty 3 x 10- 4—P[/L'5-':[J)@(Jﬂé7bﬂvbu1:05:y(:ah%cﬁx Wilad 7 x

rlrgagu?/lerrg]nt tshgf lt%té’e?djfggatqt O‘n{sﬁlﬂ ﬁﬁg n‘J’ ‘ﬁ:)’g‘lff? g%xgﬁ) c{JFer(zS m nut es

g}‘ cgntaﬁt z;t 3f7(fumylhpdxyn}dts:}d{phdma]$mmrpr¢pmhrmpimb+ﬁts 20 Venous
ood is taken frQ Q en.he same age,
by puncture into 3 vgﬁh%rlg%gt }tc r&m&a}}]t)% m%%ﬁi&colieéﬁgd in a )

gl ass tube cont aimmgimm&mwlm Maampeundi8@lat e solution (1 vol une of
citrate sol uti l.unes d iS4t ri fuged
a first ti ntalétt(ilt(:')frE 8@ m%(}%%(%q ttﬁgr(zig m nf}t')s él-:r{raf dgér?ﬁ?ll(])}?%)b%ﬁ?%f?ﬁée ?

pl at el et - ri dHegllasm®2B(PRP) ; after renoving this PRP, the tube is again
centrifuged at 2000 g for 15 mnutes in order this tine to renove the

pl at el et 30 poor plasma (PPP). For each identified sanple of PRP, the

pl atel ets are counted using a Coulter ZM counter. Each sanple is then used
to study the variation in inhibition of the platelet aggregation triggered
by the 35 addr t| on of a Chr omo- par Reagent coI I agen o] ucose soI ut i on from

o, o e Y .



os ocT zoo2 - 82 ™M 5x 10-' M 3 x 10-" M 10-' M 8 x 10-6 M 6 x 10-6
M 9 x 10-6 M 2 x 10-6 M 10-6 M 5 x 10-5 M 10-5 M . Beforehangg dﬁquOOZ
each conmpound, an aqueous 10-3 M solution is prepared. A control test
intended to check 5 the possible effect 40f -the solvents (reference val ue)
on the platelet a greﬁati on is introduced into_each neasurenent series, and

i s measured aff SP%ant attlat §9C With agrt i oh) Fr ém3Phe
percentages ofm,] ndupj tioms ofst heoH0, pl a6 ®l eh, aglgy poat i opmreasyyed. kgr each

concentration, of e o oynd, .t.he 50a_i nhi bi.tary concentration CSO is
cal cul ated. 2!P%ex €§CO/3??rgmph&hﬁac§r§5ié ' éﬁﬁdy ?nﬁﬁBngih%a Bng

Eval uati on ofé6 t0te édntj - )at eb £5 - dggr egdk i ng. BEt (&) t YHDf The ¢oppdHMds is
carried oyt i e, sang,gui | g s those nentioned above

( Dunki n- rtlﬂ'y%;t?ogﬁ ﬁ)"rhﬂ'eggdﬁ’niszs rati on of each product in a range 20
of doses from 150 ng/ kg to 10 ng/ kg and of each vehicle (5 m/kg) is

carried out \gﬁ th@ez?ﬂ-?%ﬁﬁ rout S-‘ﬁ.gafEi‘i'_iL?‘rﬁépa?flgééﬁge“%f‘q?ﬁéza‘bef ore

bl ood is takenfrom ed qui tron o

S
treatnents to the M%@ﬁ@}m'%t%%ml%@é%mm}rﬁeﬂ treat ed

under the same confliddtiiA )il TR rBRngl)ked ahqyafar the in vitro
studies._The results of the inhibitiaqn o,gtyaﬁ pl at el et aggregati on obt ai ned

for each!est contBhF*¥GaF: ~40PiPeg, Penty 1d4e &dXOme | CSO
concentration of dax@N)t-gsiridindcarboxylaite KicempoundoBiyhe inhibitory
effect and i dyr.ation of .actign, The results are.collated.in the

fol | owi ng ta%ﬁ:&r"l':m@ @aﬁeélfﬁzo ShengefuEshy I—é(géblr]rﬁg’ﬁﬁlﬁacﬁlbll% in
vitros of g.KielwhFbiS®2i%on gui nea pig ex vivoQ@ui nea pigvand = 150 ng/ kgd =

10 _ )
o/ kg1h2ht h2nBa 8 e {499826,C0¢18) 5.8 5: 1 788643807 5 2380 a0, sdo- 51. 6x
10- 6- 10-3- - 2042230 1. I-HP 500- LB 231 692402365%10264. 56m.0-1H)54-2765- 542630

PN Pt P Ot P M 1Y 2 P g SR s T P
- - . - . - 0- - - - . oX - X - O- - - - . 4Xx
10-'s.3x10-'97§%68&h1-§ég54é%éEb.é?&o-é§833-589-2¥ﬁz79%ﬁXgxfo%§4.E&ao-s----
289281| 1. 5x12HG1. Ix48- G+731R5, 28- 86428131H2x10-71.(AX1QH)~- 72- 67- 31429194, 4x
10- 85. 8x10- "' - - - 81- 8132929691, 2x10- 5- - - - 8- 833429857, 1x10- ' 4. 9x10-' - - - 14- 5344
20865. 0x10-' 8. 9x10-' - - - 19- 835429991, 8x10- 61. 3x10- 6- - - 5036430004. 1x10- 87. 2x1
0- 8- - - 639784802 ¢8x6xBOtBA0- ' - - - 65-43Fralio3tte vk toxysaxbenyl b-463943033
2.5x10"----32-1o§5§3993§1§x30x@125X1Q2s,83-aah°494306§3_9x;32;----32-10414
30558.6x10'6---13146§gg5g%.gﬁlg-ei---15-442930i74.2x}?-':-- - 2644930585, 1x
10-' - - - 22- 354543088BB ghyfmethy Isulphanylyaping I ppopPylianing) 52- 93061
~1.9x10' 6 ~- ~- -~oxeethyl]dmin@}€afbénylPPeRtyl Bhetrahydro-1 (2H) -
48430684.2x10-'----Q;agggggggg%élgg;o gé%€5&Q5a82)69-6850430703.3x10-6----2
2-3951430781. 1x 105 Er T oA 39 25030705 Ex 10o B 3x10°8! 58- 3053430803, 7x10- a7. 3x1

0- 8- - - 735954383 Pbingxnatgrial 12 1maphth pimethape gulphonyl 76Bigr2de. 3x10- " - -
--61-5057431P381 3x2061% - - - 38- 2458431245, 9x10-' - - - - 36- 2159431256. 6x10- al. 5x1

0''---66-396 6 - --5-03-3261431321. 9x10-6----21-96 1339. 5x10- 8- -
- - 69- 3363431 4§&§§1ﬁﬁﬁég¥ﬁ-fi 3506 431&%3%Tx1é%’1-ﬁré5-@h5 432 0%10' " - - -
-65-1266431448,. 544D, ' 1.3- 1RQ62431471.48x 10, -20HV2- 71699815FH)Ix1D-0 - - - 69- 3
70931594. 0x10- "' - 4+ 32-34£143 6. 0-ai. x1Q-"' - - A2- 7Q72431613. 4x10-"' ----6
0-67 . data nhot %\%i'l agl'§:g Aélkg‘?{bj g)éi? "of §t' %e g’?'eselr{{) ‘i n\%éﬁti n“is tHus al so
phar macéft i Gad 7 Tohpbsimi 0A8) eorfprdi siwg aH) ef Sedt i (kshb AHbuntt .df tonpound

of formula (10) ore of @osalinyher epf (wv tdyphay naceyt i gaf |y acceptabl e acids.
A subject of the invention is, nore particularly, conpounds for inhibiting

the aggregation of blood platelets, conprising an effective anount of 10
one of thesesjonpeamrEkButylsubj ect of4-{{ise [1RVeelr tbu tosfcerbordy 1r-opess for
nhi bi ting the bipging gf {11 peseqy tasPl2oP Ph 2% chehgats-fal !

35 inden-5-yl]sulphonyl}amino) -3-ethoxy-3-
oxopropyl]lamino}-2-
oxoethyl)amino]carbonyl}pentyl}tetrahydro-1(2H) -
pyridinecarboxylate (compound 83)

Starting material: 5-indanesulphonyl chloride



09 0CT?2002 - 85 the admnistration to this manmal of an effective

anount of one of these conpounds, - a process for treating a thronbus_in a
patient, conprising the admnistration to this patient of an 5 efb L8LT W8l
anount of one of these conpounds, - a prgcess for preventing the thronbotic

risk in a patient, conprising the adm nistration to this patient of an
ef fecti ve amyuetldoF ®¥& of these conpounds. 10 The conpounds of fornula (1)
can be used, 1nRAR’ theBMAL, tBchhe. foldl o ng?filﬁ_bds:l_i]) Acutgpreyention of
the arterial thrombotic risk 1n t’he course of hear't surger’y (ddronary

bypass) or i fffer $&nti dnal®> c@kdidllogyl (4> alfsl Yal ok citaarfdbus 495

angi opl asty, (gndagphectony, (d,nganti on g3f @St end),: 2, 99 {hesay)s] tyaig ons,
t he conpounds are added to the recogni zed preventive treatmnment of the
arterial ¥hrdfpotifd ridkid ofdd B nPsBrafi bn(Bf a8eryl>s85 cdri o d
starting bef gr.ast hetd,ntienvend jondp01tp, SO03ngl), 2@)9r J.ley) (gndip)hen
continues as_f %Iﬁms; bntravenous i nfusion of non-fractionated heparin
starting durﬂng t H&7i Afdrvention and then continuing for 48 to 96 hours.

The adm ni stration of the conpound of fornmula | can then be carried out

ei ther orall 0. - 5 nog/kg) at,4he s i i\ni stration
of aspirin, %rﬁsbyﬁle%t%r é\‘rlig%%us i nf usign[éloﬁ%%rél %@%O%ggﬁbi ed or
not conbithed wi t hpapPBosidyl] ABtdd [2hd {48Eh-Boathoky-Bhexordal iéht was

adni ni stered intraygREUSY enibnyh b bubEnbRY Y8R RY ) HREpYL _2-

adm ni stration (0?25 ?o lotnglﬁph?nutgg ggsggeling%ke§9m?%ﬁ§§%)i%terval of
12 hours) in ordeP*P8th¥e] ppiapdcaropyihpeafy htebrakydecahé2ihen t he
anbul atory treat nppkidineratbofpllate peompyhiadi 84pf the arterial 35

thronbotic risk in patients liable to hi.bi t _.epi sqdes .of unst abl e angi na
or a nyocard?g?rFﬁ?grctidﬂ?t?ﬁl? Bse siWﬁﬂqQ¥ﬁ£ETéﬁ??Qﬂ%ﬂ?ﬁﬁiﬁhﬁﬂﬂ%ﬂﬂIity

of the ddnmpodhtisridai ned, i.e. the possibility of rapidly obtaining
circul ating gggfgn;rgb'ons that are effective since 09 OCT 2002 - 86

they are capabl'e of |nhibiting the binding of fibrinogen to platelets,
makes it posSiBIMR t 6408¥HE he GREJistE nd lpr&dudms &Hdi-med- b allky d&fbing the

'toﬁ” od !? W?l?iﬂ lth{?hnﬁm,ent.%ssh@(w tiys, rd .84(;5 Qf$;'i[l’2@f-1') al 196t ?Enc;rrtm:,& ln
ese situatjops, esg, co n may_ be ni st er. advant agequsly at a
rate of 1 tof 203y 4hr dbibe g‘é?gdiéy'béﬂgnﬁu of(mt'héliilg'hi g% Hifaval)labi ity
and thei20 | ohg9edirbhi ¢m, oPHagt i6od, (g ddbe bei g (bhpseéeH)i,n7t.Bé r@nge
0.5-10 ng/kngfO The Hpargﬁfeuﬁiﬁgl(ﬁonygfitions whi ch conprise one of the
active principles described in the preesent’ patent application incorporate
t he active substance either in the formof base or in the formof a

lohagI nmaceuti sy y es£eB@bye salt,_om-qlst—qun?(tdékai—xbdﬁbﬁ%atmn&qnmfoi aOI _
prodrug conpri sing an est u 0 i s,function,then being released in
vivo after oral ?ﬁ%ﬁkiﬁT%ﬁpf#%égg( eﬁ%ﬁﬁéhﬁ*%é?—%ﬁﬂﬁgéitions
i ncor pokat e the nhthuf@ct B+ireteahydeota- and vehicles that are known to
those skilled in e 1 range of

R e LR SR F Lo e L AGL

phar maceuti cal tool's rec oel as. ggfles whi ch may

be mentioned fox Q¥RethellARIROIrarbomakretil Leetyabydrent 6t for the
oral route are: %Wmialné&ayugﬂymaggexﬁaﬁpbuﬁdﬂgs)gelatin, agar, pectin,

| act ose, 25:£%%yeth | ene glycols, .etc. The pharngceuti cal fﬁrns whi ch can
be used will en from MRESFFAGW ng possiPbiori viSede tEsNYEERprE or

non- spl B0t ablephtatd letres sudedhcoads Wl rildazenges, granul es, powders.

Accordi ng t(&féy%_gquggteristics of the pathology to be treated and 30 the
nor phol ogy of each patient, the daily oral dose will be between 0.02 and 50
ng/ kg/ day t 4KeNMRn (4008H2, d6DE3Lni $ok Py <pacél)inledddi,t 3Hhmi At-&i n an
effective Iqwgl4ﬁ)p09y9aq59n2§);f§{4ga§$legogputyjélgm[eggﬁgo&gg Via the
i ntravenous route, the 35 pharmaceutical torns Intended for the acute phase

of the treat@snt 4k désilgnéd, sdHas td- &P | ditan £RYUI viddfal (Rwsadl) s

adapt at 3gn on gsherpasiyy ,0f3 tee [mhibiy, on, 96~ pl atel@l agyr egabi qBghich is
nost efficient as a function of the inmediate evolution of the operation
090 CT 268/ &> (B 1GWuds- 83 nlkti slbnt éxt, (FnellyopHirfPzdfe and the
ready-to-usegmql ut.igen (fsqr 1imf.usi on make it possible to individually nodify
the dosage within the dosage range 0.01 ng/ kg/ day-20 ny/ kg/ day. 090CT
2002 5 10 15 20



25 WD 00/ 03986 - 88 _ CLAI M5 PCT/FR99/ 01745 1. Conpounds of fornmula: Zt N
Zz~-HR2a_ _ NORBNOO-R OFormula | in which: i) either Rl §§ ggnqgen
from - Cl1-C9 al kyl, C3-Cl12 nono- or bicyclic cycloal kyl, C2-C9 al kenyl or
C2-C9 al kynyl groups, these groups optignally being substituted with groups

chosen fromh ogens t he hydr grou ricyclic

C6- C19 aryl ggéh gﬁ%? ﬁary?'@?%hﬁs chgggn 5D821$}rn&?Ft Htemyr,
furyl, quinolyl, mwﬂmw bdifinef uryl and
pyrazi nyl groups; Gf%’r# 1 1%%9# aI?§V ?ﬁd gpgtlﬁ %Cl CQi al kyl groups
optional Iy subst i td S T Ay Lh42RBT&P5aryl groups
possi bly bei ng suﬂﬁptadmbwlﬁl)]metrahﬁdm-gr((ﬂmg chosen i ndependently
from hal ogens, Cl1- i o al kylthio, Cl1-C4

al kyl sul fanyl , 01-9%‘214%4%3‘;}5%&#%‘? Mgﬁﬁ‘? agﬁ groups - COOR, - CH2COOR
or -0-CH2- CORamr iyed mpte1Gielco @ kydl- ggnﬁgmylswﬂmqumiuahhﬂrﬁ&anula:
-1"-NR4AR 4C§fé%fwhlqﬁ_ 9 and R 9 are chosen from Cl-C8 al kyl and nono- or
pol ycyclic cycl oal kyl groups, these 0 90 CT 2002 20-06-2000 FR
009901795 g-NMBr d&@QM&ﬁ@sé Chebm hal oYehter abd) £ hb- By dfdxyBBYr olip2 R 9

al so possi bl ypbeigg h]yob-pg@@, oK) al gegoat(hvelzyq%Rg 1and RO togef hej  gorm a
tetraneth Iene o[%gent anet h Iene grou t hese | ast_two groups thensel ves

possi bl y ei n ti tut®y, ni"n ]ﬂ'é?r't i21d afImi 41 a D621 P e yle ?Cé C-q)
aryuh(CﬁCQ)aumMI]ﬂﬁSldye75-(mhelg;puﬁs86t4fmoﬁuha 7Hn ~ﬁ4 2. L_,~2HT, m~5 10
in ich m- 1

benzodi oxol yI gn%’dl ggggny:? icg‘t hﬁgﬁyl gybgntmf yl géfnﬁp (dgdol Ly i's

hydr ogen, ||)1H)r, [l. 8 s(biydrléggen and RZ is chosen fromthe groups 15 of
formula: -NH CO R6, R6 bei ng chosen from Cl1- G al koxy, C3-C-~ cycl oal koxy,

benzyl oxg met hoxyphen di et hoxyphen%r_‘t benzodi oxol yl and benzodi oxanyl
groups, 29 af@®)t hdeditodydydt f or mul ad o t%t'WtW%ﬁrbﬁB!bh from -

fCl CSha: kyl groEpg;@Qtﬁl@mI]I-)B-S(qt[st-l(t{qtasql—w—bl&lhestg-qx- [rmlc.e groups chosen
rom hal ogens, hydro rifluoro oyp; - -

al kenyl groups; - %E‘Yéf"g??\ﬁ‘wilia&“&?z c%‘f’gﬁf’?&'ﬁaﬁ%&l’}%g 3 rmno |
or tricyclic C6- C@&omrppygrj emisp }carbreyddpehtyldtpsrehyseo-Lr(@B)pyri dyI

furyl, 30 thlenyl (o] n i oxol yl, isoxazolyl,
benzod|OX|nyI ﬁg%?ﬁ?ghikrbgﬁpgggby%?Bﬁ%ﬁg?éﬁijﬁ benzofuryl and

benzot hi%ol §|ta§rtéessmare§n@rly%| cempPeyda|ddy TRPPREYY L $Cirimopvhl kyl

groups, chloride

Yield = 76%
'H-NMR (400MHz, CDCls): 8 0.95 (t, 3H), 1.05 (m, 4H),
1.2 (m, 4H), 1.30 (m, 2H), 1.45 (s, 20H), 1.6 (m, 6H),

25 2.0 (m, 1H), 2.4 (m, 2H), 2.65 (bg, 4H), 3.45 (m, 1H),
3.55 (m, 2H), 3.7 (m, 1H), 3.85 (g, 2H), 4.0 (bs, 4H),
4.1 (bs, 1H), 6.0 (bd, 1H), 6.75 (m, 2H), 7.65 (m, 2H),
7.8 (d, 1H), 7.9 (d, 1H), 7.95 (d, 2H), 8.4 (s, 1H).

30 60) terxrt-Butyl 4-[5-[1- (tert-butoxycarbonyl) -4~
piperidyl]-3-({[3-({(3S) ~3~ethoxy-3-oxo-2-
[ (phenylsulphonyl) amino]propyl}amino) -3~
oxopropyl]lamino}carbonyl)pentyl] tetrahydro-1(2H) -
pyridinecarboxylate (compound 88)
35 Starting materials: compound 38 and benzenesulphonyl
chloride
Yield = 76%
'H-NMR (400MHz, CDCl3): & 1.05 (m, 4H), 1.1 (t, 3H), 1.2
(m, 4H), 1.30 (m, 2H), 1.45 (s, 20H), 1.6 (m, 6H), 2.0



35 - and the groups of forrmula: AMENDED SHEET 0 9 0 C T 200Z - 90 (CH-n J
B. Formula la in which n- 1, 2 or 3 and B is chosen from -CHZ-, ngﬁTilgnd
-NH, the aryl or heteroaryl groups optionally being substituted w't R

or nore groups 5 chosen independently from hal ogens, Cl1-C9 al kyl, C3-C~
cycl oal kyl, trifluoromethyl, Cl-C9 al Ryflghl"o, Cl- C4 al kyl oxy, Cl-Cqg

al kyl sul f onyl(m,nilth)g ahdd dit( ZELLCOZabkyl(bam Ad)gr Sups (and ghoups. 5STOOR,

- CH2- COOR or -CI}§§¥X}% in Cl- Ky roWpncp yl d apht hyl
groups and hép%roaryl gfﬁhgg’c%gzén%rganﬁ%hi%%81,Hfg?ypggﬁd4ggﬂié@l@groups,
iii) R3 is chHdserlH¥ombaShyldy,ogdh ,at'onp dtcl1-280 ,al kyé ¢gdoupHand & phenyl
(C1-C9) alkyu grqeR;, iv) Ais chosen from groups -NH CHR o-,
-NH—CHRIo-C}EfS and JP -Nwith p =1or 2, - Ro being chosen from
hydrogen,5a Cl1-C4 al kyl group and a C6-C19 aryl group, 20 v) and Z1 and ZZ
are hydrogensqg_a%é%ﬂ—@%t@ﬂotECt(I@sﬁuzugg-ggd(££E%éﬁhhdxy&hfﬁﬁﬂ§1$hereof

w th pharnmaceutical |y accéptabl e acids. 2. pound ccording to Caiml
of formila 25 ~i A-Pigeridyllendyii-A3-(7,7rdabethvirtch: 09 0 C T 2002
- 9% :L Fitggrcgbxbfi@b?aaqztaogghe 611G91¢LK9L4e€Bﬁ£§aaﬂbaay1@L bicyc::c
cycl oal kyl , - a yl, .or - al kyg r oups, ese grou opfionally
bei ng substituted4wbvﬁ2g3865§%%ﬁ8§8ﬁ $¥o%$%£ é.b%é&éf%ﬁﬁf%%ﬁf#@%ﬁ%&?l group
- nono-,1i - or tyildyretirah@dr6td (2HYpyriadpaecarbokylateyl (gouypsumdiosen
from pyridyl, thiggyl, furyl, quinolyl, benzodi oxanyl, benzodi oxol yl,
benzot hi enyl, benzofuryl and pyrazinyl groups; 10 - phenyl (Cl-C9) alkyl
and napht hyl (C1-C9) Agkryliggoupse opthenalpsoeedists t udedcsabele afgr

nucl eus, thecéﬁ%huﬁﬁd heg er oaryl-+§HguUPSy PSS Biyyhel nppsubstififehwi th one
or nore groups chosen |ndépendentlé_fron1halogens,
3

trifluoronet Ryl (7cI-edmgrRyLrRi-gx0 Ciglaﬂﬁy?s&ﬂFSH%%}SQ&?%g¥gb%iFoxy and
nitro gneupssanghenoipamieoPKropShidSEER BYdrOchiEr CEEX, alti bed drgpsurkd - CO
al kyl group,4: the groups of formula: .---il-NP,4R 4 0

Yield = 78%

'H-NMR (400MHz, CDCls): & 0.90 (s, 3H), 1.00 (s, 3H),

1.05 {(m, 4H), 1.20 (m, 4H), 1.30 (t, 5H), 1.45 (s,

20 20H), 1.55 (m, 6H), 1.95 (t, 3H), 2.05 (m, 2H), 2.15

(¢, 1H), 2.20 {(m, 1H), 2.40 (m, 1H), 2.65 (bt, 4H),

3.00 (d, 1H), 3.50 (m, 2H), 3.80 (m, 1H), 3.95 (dq,

2H), 4.05 (bs, 4H), 4.20 (g, 2H), 4.30 (m, 1H), 6.40

(t, 1), 6.50 (d, 1H), 6.70 (t, 1H).

25
62) (2R) -3~ ({2-[(4~-[1- (tert-butoxycarbonyl) -4-
piperidyl]-2-{2-[1- (tert-butoxycarbonyl) -4~
piperidyl]ethyl}butanoyl)amino]acetyl}amino)-2-
[ (2-naphthylsulphonyl)amino]propancic acid (compound
30 90)

Isobutyl chloroformate (3.3 g, 24.2 mmol) is

added, at room temperature, to a solution of 2-[(4-[1-
(tert-butoxycarbonyl)-4-piperidyl]-2-{2-[1~(tert-

butoxycarbonyl)-4-piperidyl]ethyl}butanoyl)aminolacetic

35 acid (compound 4) (10.8 g, 20 mmol) in 200 ml of THF

and N-methylmorpholine (5 g, 49.5 mmol). A suspension

is obtained. After stirring for 20 minutes, a mixture

of (2R)-3-amino-2-[(2-naphthylsulphonyl)amino]propanoic

acid (8 g, 25 mmol) and water (80 ml) is added, at 0°C.



20 in which R9 and R 9 are chosen from Cl1-C8 al kyl and nono- or polycyclic
C3-C12 cycl oal kyl groups, these groups optionally being substitut d vmth
groups chosen from hal ogens and the hydroxyl group, R 9 al so poss Tﬂ%lng
hydrogen, or alternatively Rg and R 9 4 oget-her 25 forma tetranet hyI ene or

pent anet hyl en [ ou e ar, t i in
substi tuted, %9{)’3%59(; Ea%%vﬂtgﬁhes\é%tmog%;r%yl%?%%GSEQ?SE Q & ?ﬁ@?al Kyl
resi due; - th@tgroulpstefnpéoatmra for, L8~hburs2 Thm REF3Qsi rethmoahatmd 1to
9 and R5 is CQP%QQ nbir @MePLeRY rr%tofi%wes e ad 1ol £8‘”éﬁdb°)&ﬂlt¥l
benzodi oxanyl enzothlen benzofur gr oups, drogen, 35
ii) or RlLis Wdrh}tji-ﬁp%hﬂ@m i §CéﬁeséJFh€f rWﬁﬁéegreﬁpsﬁWr&Qﬁ I a7lth 090
C T 2002 5 9% ¢t COTRE, 36 RRIRY £LAOSRRshE@MEENCY A OXYdr E8aCover

cycl oal koxy, benzyl oxy, nethoxyphenyl di met hoxyphenyl , 'benzodi oxol yl and
benzodi oxany| Se#Hips, 5B Bhﬂt?hea@?ouﬁgaB?r?B?ﬁul © _§iVe02tRe, RTUGS ng

chosen from prédud®d, a'WiclgrQLLHUS pmtllﬂréailyoysutﬁtalshut @ﬂr‘é&nfaﬂo@ﬁ%p@xr or e

gr oups chosen fr 6’n ;\ o] g rox the trifluy ronethyl

group: - rmno“Qf g %fsh EOIE%Eh ‘58% ace t%noa“g

tricyclic C6- @Jxaa asyjs Grofips; belcjéa{cﬂ:rm.rrydd g L. chosen from pyri dyI

t hi enyl ui %/1]1 benzodi oxanyl, benzodi oxolyl and isoxazolyl 15 groups: -

phenyl (é C%p cf<yT d napht hyI (C1-C9) al kyl groups; - and the groups of

formul a: (CHZERNE® i 04O0BMEH, nCECL;) 2 &r B;0t Hm, ardH) or lhéﬁertrm,ryHng,oups

optional | y bej r% légSti?ﬁi)Ut ed i *Q 05y Pr ﬁngg gupg?ﬁh%e@ icRd Rggdently
s, CI- -

from hal ogen alkyl, trifT'uoroneth hi o,

al kyl oxy, Cl-Zof 2608r kyRul fHri/l (Mni €Y 'anfﬂ 7cﬁ ((e- @E@’))al k%/i@“a‘in ho (Hroups

ggd gr OEps - GEOR, 6@428&30031;); 6G_t:£HamiOR1HR bei 2y @b@l@gﬁl kyLGQr(fw?cf Iclgg
isc en - roup a pheny -

al kyl @5 %{) ?éﬁ: (t21 9§e&ﬁy§38 ?yo%’sga(r?’a e' protecting

group, and the addl tion salts thereof wi th pharmaceutically acceptabl e

acids. 3. Compoungs ACGHdldlhiond 8EMthe | BoliBOAB! oK Yot P ks 2

group of fornula -NH S - ch R~

i s chosen from napht hylésﬂﬂﬂﬂﬁmﬂad’ﬂﬁm&l , phenyl t hi enyl and bi phenyl

groups. ] 0 90 CT 20QRactidn Sof CaipodBila asfOordratilh0 Braiwich ¥hi ch
are: et
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-3- { [ 2- bdyl ) -25-fs527114 yLla-
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[2 ( { 4- (9- DIDEFFGW yl] -{{[2- ({3-ethoxy-2—
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S e e
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ut anoyl } ami né)acetge] drefic} pyophrsiie &cild; (J_L & retninyd1)25in 50 ml
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5(di netﬂf}?‘g?n ﬁ8§ ‘;QL napht hyl ) sul f onyl }ani no) - 3- { [ 2- ({ 4( 4- pi peridyl)-2-[
pi per| dyl') et hyl ] but anoyl } am no) acet yl ] am no} pr opanoi ¢ aci d,
6, 7- di met hoxy2- napht hyl ) sul fonyl ] am no) - 3-{[ 2- ({4- (9-pi peridyl)-2

e
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th
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09 0CT 2002 - 94 5 .~ benzodi oxol -5-ylsul fonyl) am no] -3-{ [?g gg z

(4 piperidyl)-2-[2-(9-piperidyl)ethyl]butanoyl}am no)acetyl]am no pr0 ;L W iC

aci d;

2-[(2, 3-di hydro- 1, 4benzodi oxi n- 6-yl sulf opyl) am no] - 3-{[ 2- ({4- (4pi peridyl)-2
-[ 2- (4- pi peri di; thyI putanoyl } 10 ami no)acetyl]an no}propanoi ¢ aci d:

2-[(1- benzot ht Sulfonyl) amno] -3-{ [2- ( { 4- (4-piperidyl) -2-

[2- (4piperidyd )[\MPhyI wmwmpylcbalnno) acet. 5] amil,no}mr ppan@loc a6 d4H),

2- 2, 5-di ne -3-f 'y f | ] am - 3- erid -2-12-(9-pi
pert dyi yet by 3 53R arByl 1305 o A0) ot yPi bin rofdr ofsmoPBier ot - 60 T = (P!
2- g[ l(;l f![UO{fGH)nﬁpm W' )@yl fomy] ] a]f-YBQ}(-b;ﬁw{ [&X A 43(59 P:jlﬂﬂr l ﬁPﬂ ) - 3-b8(4-pipe
ri e u 0 ce a 0 ic ;

2{[{4_ch| / EJ)T“ ;%sgl %@hy ’}{L'rn%]b?%%[g?’?gﬂ-?g% tm, 4H), 5.45

pi pgrl gyl[ % 12 (e~ (M,be pér Wayl(l)déebgylll*])butégggl }(gm nd)zi)acéi;ﬂ;] a?ddlol} igHblpg;lol) c
aci -

-2- [2- (4pi perl dy@ d]e%l']%t aéﬁ)oyrH a%lmno) ac7et yf?{an%}rilf)} pz o%gngrlnc gg?

2-1(2, 3-di hydrd S-ylsulfonyl)amno]-3 25 { [2- ( {4- (4-pi perldyl)

-2- [2- (4piperidyl) efHiyd ]ﬁ@tﬁ@@yk«b%mdga@ceby% paral p&r@aaemo@%g

2-{[ (5-phenyl - 2-thi enyl )) sul fonyl ] am no} - 3- {[ 2({ 4- (4- pi peri dyl) (4-pip
eri dyl) et Byl [AHRAEA T ami no) acet yl ] ami no} propanoi ¢ acid; 2-[(5,6,7,8 30

t et rahydr o- 2- napht hal enyl suI fonyl ) am no] 3- {[2 ({4 (9pi peridyl) - 2- [2 (4- pi pe

ridyl)ethyl f.ang, acet | ] am,n

2. [{2) nap%t ]h%s)ul f‘%ﬁ%ﬁa ] 3y{][3 Z}’pig F?d@ﬁ&gﬁyfir‘?ﬂnﬁbefl dyl)eth
Lo o bl zﬁyﬁm"”’* s it 1

(4pi peridyl)-2-[2- {%’ pI [¥1I’I dyl )etvhyl | but a!ngy o}xoﬁlrog)yéc}gtmﬁ'l ]oarﬁero} propanoi c
aci d andl?he addi MedR¥dars thereof with phar maceutical |l y acceptabl e aci ds.

AMENDED SHEET 0 ckdethyl ja@lac) c3xbohy wwﬁ@a]ftartrrag\:gmw-uqzmnpounds of
formula (1) AMEN 0,C T 2002 - ich Re and R9 are

9
protecting gr oupspy\ﬁ"tléﬁngﬁaé'ﬁi"ﬁfgl@ftef JERTPR U @Fm\ 'O~ 11 T 1 .ORl a
Formul a V t oSgieve iogmuairedst adf: fRirthgd a3 € [ 2+ arhh:ﬁ%opﬂ@pahoﬁl)ﬁamxndkn% N O

<R2C* RO Formyba LhnR) 9RLh RRRLLY ) afQRYE HiioRnB a@E0URaR% chR e s@R0t her group
20 Yield = 71%
'H-NMR (400MHz, CDCls): & 0.95 (t, 3H), 1.05 (m, 4H),
1.20 (m, 4H), 1.30 (d, B5H), 1.45 (s, 20H), 1.60 (m,
6H), 2.00 (m, 1H), 2.65 (bs, 4H), 3.50 {(m, 1H), 3.70
(m, 1H), 3.88 (m, 2H), 4.08 {(m, 4H), 4.50 (m, 1H), 6.10
25 (bd, 1H), 6.30 (d, 1H), 6.90 (t, 1H), 7.65 (m, 2H),
7.80 (d, 1H), 7.90 (d, 1H), 8.00 (d, 2H), 8.40 (s, 1lH).

EXAMPLE 1:

Ethyl 3-(1,3-benzodioxol-5-yl)-3-{[2-({4-(4-piperidyl)-
30 2-[2-(4-

piperidyl)ethyl]butanoyl}amino)acetyl] amino}propanoate

hydrochloride

(CRL42725)

tert-Butyl 4-{3-{[1-(1,3-benzodioxol-5-yl) -3~

35 ethoxy-3-oxopropyllamino}-2-oxoethyl)amino]carbonyl}-5~

[1- (tert-butoxycarbonyl) -4-piperidyl]pentyl}tetrahydro-

1 (2H)-pyridinecarboxylate (compound 9) (3.3 g,

4.35 mmol) is dissolved in 5 ml of dioxane and 10 ml of

a 4N dioxane-hydrochloric acid solution are then added.



15 c¢) and, optionally, renoving the protecting groups. 7. Therapeutic
conposi ti on which conprises, as active principle, a compound as d&#itiddiin
Claim1. 8. Use of a conpound as defined in Claim11, for 20 the nmanufacture
of an antithronbotic medicinal product- 48 -Process for inhibiting the

bi ndi ng of fihyinggen he. bl 0o L el e |, . .conprisi t he
adm’nistratio?f.1 om?%FgE%a%ﬁaFQB? gggégﬁgét%gegéﬁﬁugggn?rgtegﬁpgﬁﬁdg%
according to @iabtes. 25d10ther atemsmardfer limhithien ngepheadggr egatti obyof t he
bl ood pl atel e . A patl , s ConpryLSi : 'ggfg ti Qi s patient
of an effecti%%tg%%ﬁﬂf g?ﬁgkcéﬁpgﬁﬁﬁ%aggﬁigﬁ%gg%% é%%1qu Egagﬂoié T 2002
- 97 11. Prosettling, teedtthg sechibrbgsmatenial pasi then evappirgited 't he
admi ni Str 3t i oft 0at Phes patigntyplean iR i ve aoBuBtneh 2 GoTRAING 5
according to Claim1. 12. Process_for preventing thronbotic risk in a 5
patient, conpiissoyvede ladRA%k r &PPoflt @f n¥ateat edht WYiemnféftesedve

amount of a conpoynd accorify te G rddnd-drdied Ceppapnds of afgrmatag Ry t N

R~ 9 10 Fornmula Il in w@ich R8 and R9 are protecting groups and A has the
meani ng gi ven"?Hr1S9 4. 15 14. Conpounds of formula: 1 N OH ~~t Formul a
IV 20 in whichidd and3'R9 are protecting groups. AU A
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WV ca] ca] ca] éaf caftla CCR )k, 2ty 3: 341ms m, 4H),
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ca] cal] ca cal,c

W] cal ca] cal ca%cg] ]’c%“sa] S &y &g+ 8-85 (bd, 2m), 9.1 (ba,
22222223333338B33334) 45494CANAUAPAQARASATA~vqi d\ W vgj e” XSnh] ca] caDE ] ca] caD
] ca] caD] ca] ca] cal] ca] ca] chal] cal] ca] cal] cal] ca] cal] ca] ca] ca] cal ca] ca]caV]c
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U] c"a] cal] caBed] ca}BahzaBioxol-5-yl)-3-{[2- ({4~ (4-piperidyl)-2-[2-

(4-piperidy1)ethyl]butanoyl}amino)acetyl]amino}-
25 propanoic acid dihydrochloride (CRL42630)
lg (23.8 mmol) of lithium hydroxide
monohydrate is added to a solution of tert-butyl 4-{3-
{[1-(1,3-benzodioxol-5~yl)-3-ethoxy-3-oxopropyl]amino}-
2-oxoethyl)amino]}carbonyl}-5-[1- (tert-butoxycarbonyl) -
30 4-piperidyl]lpentyl}tetrahydro-1(2H)-pyridinecarboxylate
(compound 9) (7.6 g, 10 mmol) in 80 ml of
tetrahydrofuran and 20 ml of water. After 4 hours at
room temperature, the organic solvent 1is evaporated
off. Water is added and the mixture is acidified to pH
35 2 and then extracted with ethyl acetate. The extracts
are washed with water and dried over sodium sulphate.
The filtrate is evaporated to give 6.3 g of acid.
The acid thus obtained is dissolved in 10 ml of
ethyl acetate and 50 ml of a 3N ethyl acetate-
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EXAMPLE 8:
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3-[ (3-Carboxymethoxy)phenyl]-3-{[2-({4- (4-piperidyl) -2-
[2- (4~piperidyl)ethyl]butanoyl}amino)acetyl]amino}-
15 propanoic acid dihydrochloride (CRL42639)
Starting material: compound 13
Yield = 79%
'H-NMR (400MHz, CDsOD): & 1.2~1.65 (m, 14H), 1.85 (m,
4H), 2.25 (m, 1H), 2.7~3.0 (m, 6H), 3.3 (bs, 4H), 3.78
20 (d, 2H), 4.68 (s, 2H), 5.3 (t, 1H), 6.82 (d, 1lH), 6.95
(m, 2H), 7.25 (t, 1H).

EXAMPLE 10:
3-(3-Methoxyphenyl) -3-{[2-({4- (4-piperidyl)-2-[2- (4-

25 piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL42660)
Starting material: compound 14
Yield = 81%
MS (ES) : m/2 517 (M + H)"

30 'H-NMR (400MHz, CDsOD): & 1.4 (m, 8H), 1.55 (m, 2H),
1.68 (m, 4H), 1.95 (bs, 4H), 2.3 (m, 1H), 2.9 (dd, 2H),
3.0 (m, 4H), 3.4 (m, 4H), 3.86 (s, 3H), 3.95 (s, 2H),
5.4 {m, 1H), 6.9 (m, 1H), 7.0 (m, 2H), 7.3 (t, 1H).

35 EXAMPLE 11:
3-(2,3-Dihydro-1,4-benzodioxin-6-yl)-3-{[2- ({4~ (4-
piperidyl) -2-[2-~(4-
piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL42718)
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Yield = 95%
15 MS(ES): m/z 488 (M + H)*
'H-NMR (400MHz, DMSO-dg): & 1.1 (m, 4H), 1.25 (m, 6H),
1.4 (m, 4H), 1.65 (m, 4H), 2.15 (m, 1H), 2.85 (m, 4H),
2.9 (bd, 2H), 3.15 (m, 4H), 3.7 (m, 2H), 5.25 (m, 1H),
8.1 (bs, 1H), 8.25 (bs, 2H), 8.65 (d, 1H), 8.85 (bs,
20 1H), 8.95 (m, 4H), 9.2 (bs, 2H).

EXAMPLE 13:

3-{[2-({4- (4-Piperidyl)-2-[2- (4~

piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic
25 acid dihydrochloride (CRL43040)

Starting material: compound 17

Yield = 100%

MS(ES): m/z 411 (M + H)*

'H-NMR (400MHz, DMSO-d¢): & 1.15 (m, 4H), 1.3 (m, 6H),
30 1.45 (m, 4H), 1.75 (bd, 4H), 2.15 (m, 1H), 2.35 (t,

2H), 2.75 (bg, 4H), 3.15 (bd, 4H), 3.25 (gq, 2H), 3.65

(d, 2H), 7.9 (t, 1H), 8.15 (t, 1H), 8.85 (bg, 2H), 9.15

(bd, 2H).

35 EXAMPLE 14:
3-{[2- ({4~ (4-Piperidyl)~-2-[2- (4~
piperidyl)ethyl]butanoyl}amino)acetyl]amino}butanoic
acid dihydrochloride (CRL43041)

Starting material: compound 18
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10 5-Phenyl-3-{[2-({4-(4-piperidyl)-2-[2~(4-
piperidyl)ethyl]lbutanoyl}amino)acetyl] amino}pentanoic
acid dihydrochloride (CRL43042)
Starting material: compound 19
Yield = 100%
15 MS(ES): m/z 515 (M + H)*
'H-NMR (400MHz, DMSO-d¢): & 1.15 (m, 4H), 1.25 (m, 6H),
1.45 (m, 4H), 1.75 (m, 6H), 2.2 (m, 1H), 2.4 (m, 2H),
2.5 (m, 1H), 2.65 (m, 1H), 2.75 (bg, 4H), 3.15 (bd,
4H), 3.7 (bg, 2H), 4.05 (m, 1H), 7.2 (m, 3H), 7.25 (t,
20 2H), 7.95 (4, 1H), 8.2 (t, 1H), 8.8 (bs, 2H), 9.15 (bd,
2H) .

EXAMPLE 16:
(38) -4~ (1-Adamantylamino) -4-oxo-3-{[2- ({4~ (4-

25 piperidyl)-2-[2-(4-~
piperidyl)ethyl]butanoyl}amino)acetyl]amino}butanoic
acid dihydrochloride (CRL42592)

Starting material: compound 20
Yield = 94%

30 MS(ES): m/z 588 (M + H)"

'H-NMR (400MHz, CD30D): & 1.25 (m, 10H), 1.5 (m, 4H),1.6
(s, 6H), 1.82 (bd, 4H), 1.9 (bs, 9H), 2.2 (m, 1lH), 2.6
(m, 2H), 2.86 (bt, 4H), 3.25 (bd, 4H), 3.7 (d, 2H), 4.5
(t, 1H).

35
EXAMPLE 17:
(38)-4-{[2-(1H~-Indol-4-yl)ethyl]amino}~4-oxo-3~{[2~- ({4~
(4-piperidyl) -2-[2- (4~



Ul cral] ca] cal] cal] ca] cal] caU] ca U] c”a] ca] ca] ca] cal] ca

U c”aU] ca] caU] ca] cal] ca] caU] caU] ca U] c”*a] ca] ca] ca] ca] ca] chaz2; 09 0CT 2002
4CJT' BCFP/ 8<l }wnmgb] XQM{ U] c”a] ca] ca] caV] ca] ca] calU] ca U] c”al] ca] cal] ca

U] cMa] ca] ca] ca] caUl ca U] c”aU] ca] caUca- 54 -

ﬂg/\:{ﬂcg!ﬂaa!z;?gé]. ca acg] caU] ca aZ}g’\mB% Egglﬂ%i?% Ao 183 32 égU] ca
Ul cral] cay ca)%gj ﬁ&ﬂi&_g&wsmxr ng ZUPr’rj cal] cal] ca
LﬂCAaLﬂca]Can%%ﬂﬂﬂh ]mgﬂégﬂdyﬂ @Rhposhgabe"a U c”a] ca] ca] cal] ca
U] c*al] cal] ca caLﬂca]ca ca Lﬂc“a]ca]ca]ca gi W} xrmg™ ZUPnj ca] cal] ca
LﬂcAaLﬂca]caU] aﬁl dd cMa] ca] ca] ca] c*a] ca] ca] caUl ca U] c”a]ca]ca] cal ca
Ul chay ca]saUMsa(]E@qU] Q,g/zlJ]5(g7a](¢@+Tm+7A EC xsl fa[ Tg” ZUPn] ca
c”al] ca] caUjca al caV] cal cal] ca c”al] cal cal] c
tﬂcAafia]La]t%¥c§¥%aﬂgb©ﬂb Q¥é914§ Ubu?cé (Aﬂ jﬂ)'Lq 3 m, en),
ﬂ CAa} Ca]U]0a4i-Y EFXC@QWIH)Q} QT3] ol caif caz. 2 ](m ] 1H), 2.55 (m, 2H),
c”a] cal] ca calcha alca
Ul cral] ca] ca Cgle]%1 63{3]’ 2] éﬂasj a(};{U] %@XZE#] %é{ v( %%Jl’g’\] &gﬂ & Yrca
U] c*a] ca] ca] cd]. 6éalffmga 1H)e" A Hh] U] T Ul %’\@@catca].ﬁa} cadUlLéa (s, 1H),
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EXAMPLE 18:
(38)-4-[ (4-Methoxyphenyl)ethylamino] ~4-oxo0-3~{[2~-({4-

15 (4-piperidyl)-2-[2- (4~
piperidyl)ethyl]butanoyl}amino)acetyl]amino}butanoic
acid dihydrochloride (CRL42694)

Starting material: compound 22
Yield = 97%

20 ‘'H-NMR (400MHz, DMSO-de¢): & 1.15 (m, 4H), 1.25 (m, 6H),
1.45 (m, 4H), 1.8 {(bd, 4H), 2.15 (m, 1H), 2.5 (m, 2H),
2.65 (t, 2H), 2.75 (bd, 4H), 3.15 (bd, 6H), 3.7 (s,
5H), 4.55 (m, 1H), 6.85 (d, 2H), 7.15 (d, 2H), 8.1 (d,
1H), 8.15 (m, 2H), 8.95 (bd, 2H), 9.2 (bd, 2H).

25
EXAMPLE 19:
(3S)-4- (3-Phenylpropylamino)~4-oxo~-3-{[2-~ ({4~ (4~
piperidyl)-2-[2- (4-
piperidyl) ethyl]butanoyl}amino)acetyl]amino}butanoic
30 acid dihydrochloride (CRL42719)
Starting material: compound 23
Yield = 100%
MS(ES): m/z 572 (M + H)*
'H-NMR (400MHz, DMSO-dg): & 1.15 (m, 4H), 1.3 (m, 6H),
35 1.4 (m, 4H), 1.7 (m, 6H), 2.15 (m, 1H), 2.55 (m, 4H),
2.75 (bd, 4H), 3.05 (m, 2H), 3.2 (bd, 4H), 3.7 (d, 2H),
4.55 (m, 1H), 7.2 (m, 5H), 8.15 (m, 3H), 8.9 (bs, 2H),
9.15 (bs, 2H).
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109 & () -! f 1OOAASE (Bd, SEHLPB & ]) ¢/ 10 & §)7 ((AP%REY () 4115 (d, 2H),
10%&()'910%.86(%?]%H3,A5.95 (s, 2H), 6.7 (d, 1H), 6.8 (s, 1H),
6.81 (d, 1H), 8.2 (m, 2H), 8.55 (t, 1H), 8.9 (bs, 2H),
9.15 (bs, 2H).
15
EXAMPLE 21:
(3S) ~4-[ (3-Methoxyphenyl)amino] -4-oxo-3-{[2- ({4~ (4~
piperidyl)-2-[2-(4-
piperidyl)ethyl]butanoyl}amino)acetyl]amino}butanoic
20 acid dihydrochloride (CRL42721)
Starting material: compound 25
Yield = 100%
'H-NMR (400MHz, DMSO-dg¢): & 1.15 (m, 4H), 1.3 (m, 6H),
1.4 (m, 4H), 1.7 (m, 4H), 2.15 (m, 1H), 2.5 (m, 4H),
25 2.7 (m, 6H), 3.15 (m, 6H), 3.7 (s, 5H), 4.55 (m, 1H),
6.75 (s, 3H), 7.15 (t, 1H), 8.1 (4, 1H), 8.2 (bs, 2BH),
8.9 (bs, 2H), 9.15 (bs, 2H).

EXAMPLE 22:

30 (3S) -4-[ (2-Hydroxy-1,l-dimethylethyl)amino] -4-ox0-3~
{[2~({4- (4-piperidyl)-2-[2-(4-
piperidyl)ethyl]lbutanoyl}amino)acetyl]amino}butanoic
acid dihydrochloride (CRL42726)
Starting material: compound 26

35 Yield = 100%
MS(ES): m/z 526 (M + H)°
'H-NMR (400MHz, DMSO-dg): & 1.1 (m, 7H), 1.25 (m, 7H),
1.4 (m, 4H), 1.7 (m, 4H), 2.15 (m, 1H), 2.5 (m, 2H),
2.6 (m, 1H), 2.7 (bd, 4H), 3.1 (bd, 4H), 3.3 (q, 1H),
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EXAMPLE 23:

5 (38)-4-[(l1-Isopropyl)~-2-methylpropyl)amino]-4-oxo-3-
{[2-({4-(4-piperidyl) -2-[2-(4-
piperidyl)ethyl]butanoyl}aminoc)acetyl]amino}butanoic
acid dihydrochloride (CRL42727)

Starting material: compound 27
10 Yield = 89%
MS(ES): m/z 552 (M + H)*
'H-NMR (400MHz, DMSO-dg): & 0.8 (m, 9H), 1.15 (m, 11H),
1.25 (m, 4H), 1.85 {(m, 6H), 2.15 (m, 1H), 2.6 (m, 1H),
2.75 (m, 4H), 3.15 (m, 4H), 3.4 (m, 4H), 3.7 (m, 2H),
15 4.55 (m, 1H), 7.3 (d, 1H), 8.3 (m, 2H), 8.95 (bs, 2H),
9.2 (bs, 2H).

EXAMPLE 24:
(2S8) -2-{ [ (Benzyloxy) carboyl]amino}-3-{[2- ({4~ (4~
20 piperidyl)-2-[2-(4-
piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL42717)
Starting material: compound 29
Yield = 97%
25 [a]lp -8 (C = 2.2, H0)
MS(ES): m/z 560 (M + H)*
'H-NMR (400MHz, DMSO-d¢): & 1.15 (m, 4H), 1.3 (m, 6H),
1.45 (m, 4H), 1.75 (m, 4H), 2.15 (m, 1H), 2.8 (bd, 4H),
3.2 (bd, 4H), 3.3 (m, 1H), 3.5 (m, 1H), 3.7 (m, 2H),
30 4.1 (q, 1H), 5.05 (s, 2H), 7.35 (m, 4H), 7.55 (d, 1H),
8.05 (s, 1H), 8.15 (s, 1H), 8.9 (bs, 2H), 9.2 (bs, 2H).

EXAMPLE 25:

2-[(1,3-Benzodioxol-5-ylcarbonyl)amino]-3-{[2- ({4~ (4~
35 piperidyl)-2-[2-(4-

piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic

acid dihydrochloride (CRL42731)

Starting material: compound 40

Yield = 100%
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piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL42724)
compound 39

Starting material:

15 Yield = 95%
MS-Cl: m/z 566 (M)*
14-NMR (400MHz, DMSO-d¢): & 1.15 (m, 4H), 1.25 (m, 6H),
1.45 (m, 4H), 1.75 (m, 4H), 2.2 (m, 1H), 2.75 (m, 4H),
3.15 (bd, 4H), 3.25 (m, 1lH), 3.5 (m, 2H), 3.8 (m, 1H),
20 7.6 (m, 3H), 7.8 (m, 2H), 8.05 (bd, 2H), 8.25 (d, 1H),
9.0 (bd, 2H), 9.25 (bd, 2H).
EXAMPLE 27:
(2S) -2-[ (2-Naphthylsulphonyl)amino]-3-{[2- ({4- (4~
25 piperidyl)-2-[2-(4-
piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanocic
acid dihydrochloride (CRIL.42796)
Starting material: compound 41
Yield = 91%
30 [aa}lp -10.1 (C = 0.86, H0)
MS(ES): m/z 616 (M + H)"
lH-NMR (400MHz, DMSO-d¢): & 1.1 (m, 4H), 1.25 (m, 6H),
1.45 (m, 4H), 1.7 (m, 4H), 2.15 (m, 1H), 2.75 (bd, 4H),
3.2 (bd, 5H), 3.4 (m, 1H), 3.55 (dgq, 2H), 3.95 (g, 1lH),
35 7.7 (m, 2H), 7.8 (d4, 1H), 8.0 (m, 3H), 8.15 (dd, 2H),
8.35 (d, 1H), 8.4 (s, 1H), 8.7 (bs, 2H), 8.895 (bd, 2H).

EXAMPLE 28:
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(3S) -4-oxo0-4- (4-Benzylpiperidino)-3-{[2- ({4~ (4-

piperidyl)-2-[2- (4-

piperidyl)ethyl]butanoyl}amino)acetyl]amino}-butanoic

acid dihydrochloride (CRL42591)

20 Starting material: compound 28

Yield = 89%

MS(ES): m/z 612 (M + H)*

'H-NMR (400MHz, CDsOD): & 1.3~1.6 (m, 12H), 1.9 (m, 6H),

2.26 (m, 1H), 2.55 (m, 4H), 2.92 (m, 6H), 3.45 (m, 6H),

25 3.85 (bd, 2H), 4 (bt, 1H), 4.4 (bd, 1H), 5.2 (bs, 1lH),

7.15 (m, 3H), 7.25 (t, 2H).

EXAMPLE 30:
2-[([1,1-Biphenyl]-4-ylsulphonyl)amino] -3~{[2-({4- (4~
30 piperidyl)-2-[2-(4-
piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL42913)
Starting material: compound 43
Yield = 96%
35 MS(ES): m/z 642 (M + H)"
'H-NMR (400MHz, DMSO-dg¢): & 1.15 (m, 4H), 1.30 (m, 6H),
1.45 (m, 4H), 1.75 (bd, 4H), 2.15 (m, 1H), 2.75 (bq,
4H), 3.20 (bd, 5H), 3.40 (m, 1H), 3.60 (dg, 2H), 3.9
(m, 1H), 7.45 (t, 1H), 7.5 (t, 2H), 7.75 (d, 2H), 7.85
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'H-NMR (400MHz, DMSO-d¢): & 1.05 (m, 4H), 1.2 (m, 6H),
1.4 (m, 4H), 1.7 (bd, 4H), 2.1 (m, 1H), 2.75 (bg, 4H),
3.15 (bd, 5H), 3.3 (m, 1H), 3.45 (dg, 2H), 3.85 (q,

15 1H), 7.65 (m, 3H), 7.95 (m, 2H), 8.05 (d, 1H), 8.1 (d,
1H), 8.2 (d, 1H), 8.5 (d, 1H), 8.65 (d, 1H), 8.75 (bs,
2H), 9.0 (bd, 2H).

EXAMPLE 32:

20 2-({[4-(Methylsulphonyl)phenyl]sulphonyl}amino)-3-{[2-
({4~ (4-piperidyl)-2-[2-(4-
piperidyl)ethyl]lbutanoyl}amino)acetyl}amino}propancic
acid dihydrochloride (CRL42969)
Starting material: compound 45

25 Yield = 91%
MS(ES): m/z 644 (M + H)*'
'H-NMR (400MHz, DMSO-dg¢): & 1.1 (m, 4H), 1.25 (m, 6H),
1.4 (m, 4H), 1.7 (bd, 4H), 2.1 (m, 1H), 2.7 (bg, 4H),
3.15 (bd, B5H), 3.25 (s, 3H), 3.35 (m, 1H), 3.55 (dq,

30 2H), 3.9 (m, 1H), 7.95~8.1 (m, 6H), 8.55 (d, 1H), 8.8
(bg, 2H), 9.05 (kbd, 2H).

EXAMPLE 33:

2-[ (2-Thienylsulphonyl)amino] -3-{[2- ({4- (4-piperidyl) -
35 2-[2-(4-

piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic

acid dihydrochloride (CRL42985)

Starting material: compound 46

Yield = 97%
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piperidyl)-2-[2- (4-

piperidyl)ethyl]lbutanoyl}amino)acetyl]amino}propanoic

acid dihydrochloride (CRL42986)

Starting material: compound 47

15 Yield = 92%

MS(ES): m/z 600 (M + H)*

'Y-NMR (400MHz, DMSO-dg¢): & 1.1 (m, 4H), 1.25 (m, 6H),

1.4 (m, 4H), 1.7 (bd, 4H), 2.1 (m, 1H), 2.7 (bg, 4H),

3.15 (bd, 5H), 3.3 (m, 1H), 3.55 (dg, 2H), 3.8 (g, 1H),

20 7.6 (d, 2H), 7.75 (d, 2H), 8.05 (m, 2H), 8.35 (d, 1H),

8.85 (bg, 2H), 9.1 (bd, 2H).

EXAMPLE 35:
2-{[ (4-Fluorophenyl) sulphonyl]amino}-3~{[2-({4-(4-

25 piperidyl)-2-[2-(4-
piperidyl)ethyllbutanoyl}amino)acetyl]lamino}propanoic
acid dihydrochloride (CRL429989)

Starting material: compound 48
Yield = 97%

30 MS(ES): m/z 584 (M + H)®
'H-NMR (400MHz, DMSO-de¢): & 1.15 (m, 4H), 1.3 (m, 6H),
1.45 (m, 4H), 1.75 (bd, 4H), 2.15 (m, 1lH), 2.75 (bq,
4H), 3.2 (bd, 5H), 3.35 (m, 1H), 3.6 (dgq, 2H), 3.85 (m,
1H), 7.4 (t, 2H), 7.85 (dd, 2H), 8.05 (m, 2H), 8.30 (d,

35 1H), 8.8 (bg, 2H), 9.1 (bd, 2H).

EXAMPLE 36:
(28) ~2-{[ (6-Methoxy-2-naphthyl) sulphonyl]amino}-3-{[2~-
({4- (4-piperidyl) -2-[2~- (4~
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20 Yield = 98%
MS(ES): m/z 608 (M + H)*
'H-NMR (400MHz, DMSO-dg¢): & 1.15 (m, 4H), 1.3 (m, 6H),
1.4 (m, 4H), 1.7 (bd, 4H), 2.15 (m, 1H), 2.25 (s, 3H),
2.55 (s, 6H), 2.75 (bg, 4H), 3.2 (bd, 5H), 3.35 (m,

25 1H), 3.55 (dg, 2H), 3.8 (g, 1H), 7.0 (s, 2H), 8.0 (m,
3H), 8.85 (bg, 2H), 9.15 (bd, 2H).

EXAMPLE 38:
(28) -2-[ (Butylsulphonyl)amino] -3-{[2- ({4~ (4-piperidyl) -
30 2-[2-(4-
piperidyl) ethyl]butanoyl}amino)acetyl]amino}propancic
acid dihydrochloride (CRL43032)
Starting material: compound 51
Yield = 90%
35 [alp -10.5 (C = 1, H0)
MS(ES): m/z 546 (M + H)?
'H-NMR (400MHz, DMSO-d¢): 8 0.9 (t, 3H), 1.15 (m, 4H),
1.25~1.5 (m, 12H), 1.6~1.75 (m, 6H), 2.15 (m, 1H), 2.75
(bg, 4H), 3.0 (m, 2H), 3.15 (bd, 4H), 3.25 (m, 1H),
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Yield = 99%
MS(ES): m/z 580 (M + H)*
'H-NMR (400MHz, DMSO-dg): & 1.1 (m, 4H), 1.25 (m, 6H),
1.4 (m, 4H), 1.7 (bd, 4H), 2.1 (m, 1H), 2.35 (s, 3H),
30 2.7 (bg, 4H), 3.15 (bd, 5H), 3.3 (m, 1H), 3.5 (dq, 2H),
3.8 (m, 1H), 7.4 (m, 2H), 7.55 {(m, 2H), 8.0 (m, 2H),
8.15 (d, 1H), 8.8 (bg, 2H), 9.1 (bd, 2H).

EXAMPLE 41:

35 2-[(Benzylsulphonyl)amino]-3-{[2-({4~(4-piperidyl)-2-
[2~-(4-
piperidyl) ethyl]butanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL43055)

Starting material: compound 54
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2H), 9.15 (bd, 2H).

25 EXAMPLE 43:
2-[ (2-Phenethylsulphonyl)amino]-3-{[2- ({4-(4-
piperidyl) -2-[2- (4-

piperidyl) ethyl]butanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL43056)
30 Starting material: compound 56
Yield = 96%
MS(ES): m/z 594 (M + H)"
'H-NMR (400MHz, DMSO-dg): & 1.15 (m, 4H), 1.3 (m, 6H),
1.45 (m, 4H), 1.7 (bd, 4H), 2.15 (m, 1lH), 2.75 (bqg,
35 4H), 2.95 (m, 1H), 3.1 (m, 1H), 3.15 (bd, 5H), 3.3 (m,
2H€), 3.5 (m, 1H), 3.7 (m, 2H), 4.05 (m, 1H), 7.3 (m,
5H), 7.8 (d, 1H), 8.1 (m, 2H), 8.9 (bg, 2H), 9.15 (bd,
2H) .
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10~ (m, 4H), 1.75 (bd, 4H), 2.15 (m, 1H), 2.75 (bq, 4H),

3.2 (bd, 5H), 3.4 (m, 1H), 3.6 (dgq, 2H), 3.95 (m, 1H),
7.85 (t, 1H), 8.0 (d, 1H), 8.05 (m, 4H), 8.6 (t, 1H),
8.85 (bg, 2H), 9.1 (bd, 2H).

15 EXAMPLE 45:
2-{[(3-Nitrophenyl)sulphonyl]amino}-3-{[2- ({4~ (4-

piperidyl)-2-[2-(4-
piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL43059)
20 Starting material: compound 58
Yield = 90%
MS(ES): m/z 611 (M + H)"
'H-NMR (400MHz, DMSO-dg¢): & 1.15 (m, 4H), 1.3 (m, 6H),
1.45 (m, 4H), 1.75 (bd, 4H), 2.15 (m, 1H), 2.75 (bq,
25 4H), 3.2 (bd, 5H), 3.35 (m, 1H), 3.6 (dg, 2H), 3.9 (m,
14), 7.9 (t, 1H), 8.1 (m, 2H), 8.2 (d, 1H), 8.45 (dd,
1H), 8.55 (s, 1H), 8.75 (d, 1H), 8.85 (bg, 2H), 9.1

(bd, Z2H).

30 EXAMPLE 46:
2-{[ (4-Methoxyphenyl) sulphonyl]amino}-3-{[2~ ({4~ (4~

piperidyl) -2-[2- (4~
piperidyl) ethyl]lbutanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL43060)
35 Starting material: compound 59
Yield = 95%
MS(ES): m/z 596 (M + H)*
'H-NMR (400MHz, DMSO-dg): & 1.15 (m, 4H), 1.3 (m, 6H),
1.45 (m, 4H), 1.75 (bd, 4H), 2.15 (m, 1H), 2.75 (bq,
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2-[ (8-Quinolinylsulphonyl)amino]-3-{[2-({4- (4~

piperidyl)-2-[2-(4-
piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic
acid trihydrochloride (CRL43061)
10 Starting material: compound 60
Yield = 100%
MS (ES): m/z 617 (M + H)®
'H~-NMR (400MHz, DMSO): & 1.15 (m, 4H), 1.25 (m, 6H),
1.45 (m, 4H), 1.75 (bd, 4H), 2.15 (m, 1lH), 2.75 (bg,
15 4H), 3.2 (bd, 4H), 3.35 (m, 2H), 3.55 (dgq, 2H), 4.25
(m, 1), 7.7 (m, 3H), 8.0 (t, 1H), 8.1 (t, 1H), 8.3
(m, 2H), 8.6 (d4, 1H), 8.9 (bd, 2H), 9.1 {(m, 1H), 9,
(bd, 2H).

20 EXAMPLE 48:
2-{[(3,5-Dimethyl-~4-isoxazolyl)sulphonyl]amino}-3-{[2-
({4- (4-piperidyl)-2-[2-(4-
piperidyl)ethyl]lbutanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL43068)

25 Starting material: compound 61
Yield = 85%
MS(ES): m/z 585 (M + H)*
'H-NMR (400MHz, DMSO-dg): & 1.15 (m, 4H), 1.3 (m, 6H),
1.45 (m, 4H), 1.75 (bd, 4H), 2.15 (m, 1H), 2.35 (s,

30 3H), 2.6 (s, 3H), 2.75 (bg, 4H), 3.2 (bd, 5H), 3.4 (m,
1H), 3.6 (dgq, 2H), 3.85 (m, 1lH), 8.1 (t, 2H), 8.6 (d,
1H), 8.9 (bg, 2H), 9.15 (bd, 2H).

EXAMPLE 49:

35 2-({[5-(Dimethylamino)-1-naphthyl) sulphonyl}amino)-3-
{[2-({4- (4-piperidyl)-2-[2~ (4~
piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanocic
acid trihydrochloride (CRL43069)

Starting material: compound 62
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EXAMPLE 51:
2-{[ (3-Chloropropyl) sulphonyl]amino}-3-{[2- ({4~ (4-

25 piperidyl)-2-[2-(4-
piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL43078)

Starting material: compound 64
Yield = 100%

30 MS(ES): m/z 566 (M + H)"

H-NMR (400MHz, DMSO-d¢): & 1.15 (m, 4H), 1.25 (m, 6H),

1.45 (m, 4H), 1.75 (bd, 4H), 2.15 (m, 3H), 2.75 (bq,

4H€), 3.15 (m, 7H), 3.45 (m, 1H), 3.65 (m, 2H), 3.75 (t,

24), 3.95 (m, 1H), 7.75 (d, 1H), 8.1 (m, 2H), 8.8 (bqg,
35 2H), 9.1 (bd, 2H).

EXAMPLE 52:
2-{[ (4-Methoxy-1l-naphthyl) sulphonyl]lamino}-3-{[2-({4-
(4-piperidyl)-2-[2-(4-
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Starting material: compound 66
Yield = 86%
20 MS(ES): m/z 676 (M + H)'
'H-NMR (400MHz, DMSO-d¢): & 1.15 (m, 4H), 1.3 (m, 6H),
1.45 (m, 4H), 1.75 (bd, 4H), 2.15 (m, 1H), 2.75 (bg,
4H), 3.15 (bd, 5H), 3.35 (m, 1H), 3.55 (dg, 2H), 3.85
(m, 1H), 3.9 (s, 3H), 3.92 (s, 3H), 7.45 (s, 1H), 7.55
25 (s, 1H), 7.65 (d, 1H), 7.9 (d, 1H), 8.05 (bs, 2H), 8.20
(d, 1H), 8.25 (s, 1H), 8.85 (bg, 2H), 9.1 (bd, 2H).

EXAMPLE 54:
2-{[(2,4-Dimethyl-1,3-thiazol-5-yl) sulphonyl]amino}-3-
30 {[2~({4-(4-piperidyl)-2-[2-(4-
piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL43120)
Starting material: compound 67
Yield = 94%
35 MS(ES): m/z 601 (M + H)*
'H-NMR (400MHz, DMSO-de¢): & 1.15 (m, 4H), 1.3 (m, 6H),
1.45 (m, 4H), 1.75 (bd, 4H), 2.15 (m, 1H), 2.5 (s, 3H),
2.65 (s, 3H), 2.75 (bgq, 4H), 3.2 (bd, 5H), 3.4 (m, 1H),
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piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanocic
acid trihydrochloride (CRL43122)
Starting material: compound 69
Yield = 69%
25 MS(ES): m/z 567 (M + H)"
'H-NMR (400MHz, DMSO): & 1.1 (m, 4H), 1.3 (m, 6H), 1.45
(m, 4H), 1.7 (bd, 4H), 2.15 (m, 1lH), 2.75 (bd, 4H),
3.15 (bd, 5H), 3.45 (m, 1H), 3.55 (dg, 2H), 3.95 |(q,
1H), 7.75 (t, 1H), 8.15 (bd, 2H), 8.35 (d, 1H), 8.75
30 (d, 1H), 8.9 (bd, 1H), 8.95 (bd, 2H), 9.0 (s, 1H), 9.2
(bd, 2H).

EXAMPLE 57:

2-[(1,3-Benzodioxol-5~ylsulphonyl)amino]-3-{[2-({4- (4~
35 piperidyl)-2-[2-(4-

piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic

acid dihydrochloride (CRL43123)

Starting material: compound 70

Yield = 91%
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éoéﬁf(% ) 'lq%ﬁ%é)‘ﬁ”,1%4%%(hmzlﬂ), 2.75 (bg, 4H),

.15 (kd, 5H), 3.3 (m, 1H), 3.6 (dg, 2H), 3.75 (m, 1H),
6.1 (d, 2H), 7.0 (d, 1H), 7.2 (s, 1H), 7.25 (d, 1H),
8.05 (m, 3H), 8.75 (bd, 2H), 9.05 (bd, 2H).

EXAMPLE 58:

2-[(2,3-Dihydro-1,4-benzodioxin-6-ylsulphonyl)amino]-3-

{[2- ({4~ (4-piperidyl)-2-[2- (4-

piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic

acid dihydrochloride (CRIL43124)

Starting material: compound 71

Yield = 91%
MS(ES): m/z 624 (M + H)*

'H-NMR (400MHz, DMSO-dg¢): & 1.1 (m,
1.4 (m, 4H), 1.7 (bd, 4H), 2.15 (m,
3.15 (bd, 5H), 3.3 (m, 1H), 3.6 (dgq,
4,3 (dd, 2H), 6.95 (d, 1H), 7.2 (d,
8.05 (m, 3H), 8.85 (bg, 2H), 9.1 (bd,
EXAMPLE 59:

1.3
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(m,
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(a,
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2H),
1H),
2H) .

2-[ (1-Benzothiophen-2-ylsulphonyl)amino]-3-{[2- ({4~ (4-

piperidyl)-2-{2- (4~

piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanocic

acid dihydrochloride (CRL43125)

Starting material: compound 72

Yield = 99%
MS(ES): m/z 622 (M + H)'

H-NMR (400MHz, DMSO-dg): & 1.1 (m, 4H), 1.25 (m, 6H),
1.4 (m, 4H), 1.7 (bd, 4H), 2.15 (m, 1H), 2.75 (bqg, 4H),
3.15 (bd, 5H), 3.3 (m, 1H), 3.45 (dq, 2H), 3.9 (g, 1H),
7.5 (m, 2H), 8.0 (m, 2H), 8.1 (d, 1H), 8.2 (d, 1H),
8.45 (s, 1H), 8.55 (d, 1H), 8.9 (bg, 2H), 9.15 (bd,
2H) .

EXAMPLE 60:

2-{[(2,5-Dimethyl-3-furyl) sulphonyl]amino}-3-{[2- ({4~

(4-piperidyl) ~-2-[2- (4~
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Yield = 94%
MS(ES): m/z 648 (M + H)"
20 'H-NMR (400MHz, DMSO-de¢): & 1.0~1.5 (m, 20H), 1.75 (m,
8H), 2.15 (m, 1H), 2.6 (bt, 1H), 2.75 (bg, 4H), 3.2
(bd, 5H), 3.35 (m, 1H), 3.5 (dq, 2H), 3.85 (gq, 1H),
7.15 (4, 2H), 7.7 (d, 2H), 7.98 (t, 1lH), 8.04 (t, 1H),
8.1 (d, 1H), 8.8 (bg, 2H), 2.05 (bd, 2H).
25
EXAMPLE 62:
2-{[ (4-Fluoro-l-naphthyl)sulphonyl]amino}-3~-{[2~({4- (4-
piperidyl)~-2-[2- (4~
piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic
30 acid dihydrochloride (CRL43133)
Starting material: compound 75
Yield = 90%
MS(ES): m/z 634 (M + H)®
'H-NMR (400MHz, DMSO-d¢): & 1.1 (m, 4H), 1.25 (m, 6H),
3 1.4 (m, 4H), 1.7 (bd, 4H), 2.1 (m, 1H), 2.75 (bg, 4H),
3.15 (bd, 5H), 3.3 (m, 1H), 3.5 (dgq, 2H), 3.85 (g, 1lH),
7.5 (t, 1H), 7.8 (m, 2H), 8.0 (m, 2H), 8.15 (m, 2H),
8.65 (d, 1H), 8.7 (d, 1lH), 8.8 (bg, 2H), 9.05 (bd, 2H).
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35 Starting material: compound 78

Yield = 66%
MS(ES): m/z 648 (M + H)"
'H-NMR (400MHz, DMSO-d¢): & 1.1 (m, 4H), 1.25 (m, 6H),
1.35 (m, 4H), 1.7 (bd, 4H), 2.15 (m, 1H), 2.75 (bg,
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2-({[2- (2-Thienyl)phenyl] sulphonyl}amino) 3-{[2-({4-(4-

piperidyl)-2-[2-(4-
piperidyl)ethyl]lbutancyl}amino)acetyl]amino}propancic
acid dihydrochloride (CRL43144)
10 Starting material: compound 79
Yield = 97%
MS(ES): m/z 648 (M + H)'
H-NMR (400MHz, DMSO-d¢): & 1.1 (m, 4H), 1.25 (m, 6H),
1.4 (m, 4H), 1.7 (bd, 4H), 2.1 (m, 1H), 2.75 (bg, 4H),
15 3.15 (bd, 4H), 3.3 {(m, 1H), 3.35 (m, 1H), 3.65 (dq,
2H), 3.8 (g, 1H), 7.1 (t, 1H), 7.35 (d, 1H), 7.5 (d,
2H), 7.6 (m, 3H), 7.85 (d, 1H), 8.0 (d, 1H), 8.1 (m,
2H), 8.8 (bg, 2H), 9.1 (bd, 2H).

20 EXAMPLE 67:
2-({[4-(2-Furyl)phenyl]sulphonyl}amino)-3-{[2- ({4~ (4-

piperidyl)-2-[2-(4-
piperidyl)ethyl]lbutanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL43146)
25 Starting material: compound 80
Yield = 84%
MS(ES): m/z 632 (M + H)"
'H-NMR (400MHz, DMSO-de¢): & 1.1 (m, 4H), 1.25 (m, 6H),
1.45 (m, 4H), 1.75 (bd, 4H), 2.15 (m, 1H), 2.75 (bqg,
30 4H), 3.2 (bd, 5H), 3.35 (m, 1lH), 3.6 (dg, 2H), 3.85 (q,
1H), 6.7 (4, 1H€), 7.2 (4, 1H), 7.8 (d, 2H), 7.85 (m,
3H), 8.1 (m, 2H), 8.25 (d, 1H), 8.85 (bg, 2H), 9.1 (bd,
2H) .

35 EXAMPLE 68:
2-[ (1-Benzofuran-2-ylsulphonyl)amino]-3-{[2-({4- (4-

piperidyl)-2-[2-(4-
piperidyl)ethyl]butanoyl}amino)acetyl]amino}propancic
acid dihydrochloride (CRL43147)
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EXAMPLE 70:
25 2-[(2,3-Dihydro-l1H~inden-5-ylsulphonyl)amino]~3~-{[2-
({4- (4-piperidyl) -2-[2-(4-
piperidyl) ethyl]butanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL43159)
Starting material: compound 83
30 Yield = 94%
MS(ES): m/z 606 (M + H)"
'H-NMR (400MHz, DMSO-dg¢): & 1.15 (m, 4H), 1.25 (m, 6H),
1.4 (m, 4RH), 1.7 (bd, 4H), 2.05 (m, 2H), 2.15 (m, 1H),
2.75 (bgq, 4H), 2.9 (t, 4H), 3.15 (bd, 5H), 3.35 (m,
35 1H), 3.5 (dg, 2H), 3.8 (g, 1H), 7.4 (4, 1H), 7.55 (4,
1H), 7.6 (s, 1H), 8.0 (m, 4H), 8.75 (bg, 2H), 9.0 (bd,
2H) .

EXAMPLE 71:
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acid dihydrochloride (CRL43160)

Starting material: compound 84

Yield = 97%

MS(ES): m/z 648 (M + H)*

'H-NMR (400MHz, DMSO-d¢): & 1.1 (m, 4H), 1.25 (m, 6H),
1.4 (m, 4H), 1.7 (bd, 4H), 2.15 {(m, 1H), 2.75 (bg, 4H),
3.15 (bd, 5H), 3.4 (m, 1H), 3.6 (dgq, 2H), 3.95 (g, 1lH),
7.4 (m, 3H), 7.55 (s, 2H), 7.75 (4, 2H), 8.05 (bs, 2H),
8.55 (d, 1H), 8.85 (bg, 2H), 9.1 (bd, 2H).

EXAMPLE 72:
2-[(5,6,7,8~-Tetrahydro-2-naphthalenylsulphonyl)amino]3-
{[2-({4- (4-piperidyl)-2-[2- (4~
piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL43161)

Starting material: compound 85

Yield = 97%

MS(ES): m/z 620 (M + H)"

'H-NMR (400MHz, DMSO-dg¢): & 1.1 (m, 4H), 1.25 (m, 6H),
1.45 (m, 4H), 1.75 (bs, 8H), 2.15 (m, 1H), 2.75 (bs,
8H), 3.2 (bd, 5H), 3.35 (m, 1H), 3.55 (dgq, 2H), 3.8 (g,
iH), 7.2 (4, 1), 7.45 (d, 2H), 8.0 (m, 3H), 8.75 (bq,
2H), 9.0 (bd, 2H).

EXAMPLE 73:

2-{[(E) -1-Pentenylsulphonyl]amino}~-3-{[2-({4- (4~
piperidyl)-2-[2~(4-
piperidyl)ethyl]lbutanoyl}amino)acetyl]amino}propanocic
acid dihydrochloride (CRL43176)

Starting material: compound 86

Yield = 93%

MS(ES): m/z 558 (M + H)Y

'H-NMR (400MHz, DMSO-de¢): & 0.9 (t, 3H), 1.15 (m, 4H),
1.25 (m, 6H), 1.45 (m, 6H), 1.75 (bd, 4H), 2.15 (q,
3H), 2.75 (bg, 4H), 3.2 (bd, 5H), 3.4~3.75 (m, 4H), 6.3




& 109%#& ()- zzzzzzzt XvUS// Kk & 10%K#& ()- % & 10%#& ()- & 10%#& () -
& 109#8& ()- & 10%#& ()- & 109#& ()- zzz!{w{{{SRIvUS/ 110%
110% & () 110%:€ ()- 1 10%$& ()- & 109K#& ()- Kk {t|}T}$}9}‘?§7 0is/
"9 110W& ()-3° "9 1 10%& ()-3 9 1100%‘ ()-3 9 1 100& ()-3 " 110%$& ()-
9 I100/«,3$& ()=}~ 16VUAl 1 10%& ()- IRS88 (
9@ 10%838! ()d10e1$ﬂ)0e$@.o@$(dg, ! 16%3$a O 3(° 91H)J,00/&$@L (F» 324)[,: AU

T 9l 109v@& () - ég‘&&gg( )759I 18% &Y‘{«é&ﬂs&g 8) ?8 %&(%) I ‘10% & ()-

1109 #& ()-3 9! 109%& () -
9" 9! 109R$&E’ () 91 109 ()- } 9! 1098& ()- 1M obU4/

9ch@mg¢/<9$9& ExalbeS16%103 |1o%& O- ° |10%<& () L 11090& () -

L 10Y@H& s! 10%& 09 s! 109%E4& () - 3-

s! 109K& ()5( 29{ LEWEQQ&“?}S@PMB cfl &m(.yois% 68 T l)‘bzu( 4-pipegidy. %/<9$9& () -
& 110%& ()- 9-§2L1auB& ()- & ! 10%t& ()- s!109%B& (

9" s! 1099$9&' T $.11 f10f 4 1096 & (

10068 ()-! F4(}ibP/%F§§Yﬂ g'gﬁ!(g &g?ﬁm}/g(ﬁ%i“g 5%‘*\951 E&ria%%a () - sF&
10%$& () - sSFFaci8%68$BydyrockRot08@ $RCRLASELD N 0% $& () s 9 : 10%$& () - z"BaT3/
9%, | 1F& 10%$ - %e$& () - SE Ve 5. () - SF& 10%3$& () - SF&

10%3$& () - s?vgtté%gj;%/ %Q&%ﬁ%%%@ﬁ@ (123%5;35&' ()-§F& (123%5;35&' ()-sF&
10%$8& (LOsF&Y 10 $&’ P3%s) 2u #$) zA>aT3/ 9$F& 10%$& () - sF& 10%$& () - sF&
10%$&' F & £V 109 2u )*: @ czZ aT3/ 9F&

10%3$& 8 :F%égé;g%&% -Zglgzg?l /eigﬂﬂg :?:&ulz)%%& ()Z sF& 10%$& ()-s)?u
cdu{zz: aT3/ @I—‘&TMRO MHz 5 R & 0) 1sf&~109@834m¢) 158  169%468 (- SF&

10%$& () -s) 7ang/>al3o o, 10UsH& 1)75F&m1,0‘Vﬂ$)&, (p-9R&. 12@%%& (3mF&

SoF ook [ 21 e 0b | e bobsatey. oy R(TATIbe, 4oedsued (o

199 10% L& ()1H9998 109&!(f) - 1) 5! BOTD&! ()~ 21!, 1086%6 (Jm, ° $H10%& ) -(BQRSbV L4/

> o oo )4 91w oo (P8 oo 58 ot () -

s 10% & ()- °s! 109%& ()- s!109%& ()-$OMN Z9vU4/
9+110% ! & ()Emﬂm& ()-& 9'LI109%6& ()- "LI10%& ()- 9 L! 10% ()-
L 109%& () -V )t 9&@Z10% & () 9+1 1094 () &
9' 9+ 10%& () -& %3&”(5‘}])&{ /a"l"p“"]g 31{1‘% &4(17 ‘%‘Pﬁ”i’cﬁ
1 109% & (20 25~[2—10%l& ()-1's 110%& ()- 9 910% & ()- #g{Z9vU3/ !"

ioora (- () BRI I Oyﬂ%&%“}%% 103%?%%%%53@)@“ oRghgie °

9~ 92110%& ( R 1)48) | [: NA4/ 110 9L  109%&" && () -
9s10%&" &&' ()St%m%gq a(t)erl%aslg%& 'HQ 319, | MLOY&" && () - 9%Y10%&" && () -

] 20PQR} aE 2109&" &&' () - , 9810%&" &&' () -, 810%&" &&' () - ,
éslow&ﬁa(g%ﬁﬁlmﬁ?@&&() 99s’ ) O 0

109&" &&' 19 - REBUBSIx\ )/ GAR' SBLBYENER! () -, &109%&" &' () -, (&10%&" &' () -, / Ka: "~

). aaove aa (- ol PRl 0ol AN VA T o b

() , &109&" &&4H) -+, g1 0% &84 () 4H) .15 (m, 1H), 2.75 (bg, 4H), 3.1
/)&/ Ka: " ~&1Qpd" 44)() -3 &2108@’@5 &&41@ , 188 m&&14)-,, SLOPR" &&, (11 $18%EH&& () -,

’?DdD)&/ Ka: " ~8F0o@™Re 3-2%10ve ¥R ()7 8106k &8)¢) -8 Lok gel ) ¢, 8189&" 88 ()
, &L0Y&"BR ( )(t, DEMD 1, sBL B<)(BAKa2HE] 0BR &S (b}, , R8DQYE" &8 () -, &10%R" && () - , &10
V&' && () -, &10V&" && () -,/ Ka: "t uvweal x\8) &~ 3100& ()- ° 3100& ()-

310%& () - &10%&" &&' () -,/ Ka: " ~&10%&" &&' ()-,|1{Z9) &  SHMLO%& ()-
* SHMLOYE! ()-EXAEPEEQ@E&' ()- ~ SHMLO%E& ()- | SHML0% & ()-

310%#& () - - 2L QY V48BehkdK®abd1-2-y1sulphonyl) amino] -3~ { [2- ({4~ (4-
piperidyl)-2-[2- (4-
35 piperidyl)ethyl]lbutanoyl}amino)acetyl]amino}propanoic
acid dihydrochloride (CRL43194)
Starting material: compound 32
Yield = 98%
MS(ES): m/z 623 (M + H)"
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EXAMPLE 78:
2-[ (2-Naphthylsulphonyl) amino] -3~-{ [3-({4- (4-piperidyl) -
25 2-[2-(4-
piperidyl)ethyl]butanoyl}amino) propanoyl] amino}propanoic
acid dihydrochloride (CRL43021)
Starting material: compound 87
Yield = 84%
30 MS(ES): m/z 630 (M + H)"
'H-NMR (400MHz, DMSO-dg): & 1.05 (m, 4H), 1.25 (m, 6H),
1.40 (m, 4H), 1.75 (bd, 4H), 2.05 (m, 3H), 2.75 (bq,
4H), 3.15 (m, 7H), 3.3 (m, 1H), 3.95 (g, 1H), 7.7 (m,
2d), 7.8 (d, 1H), 7.9 (t, 1H), 8.05 (d, 1H), 8.1 (m,
35 3H), 8.3 (d, 1H), 8.4 (s, 1H), 9.0 (bd, 2H), 9.25 (bd,
2H) .

EXAMPLE 79:
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Starting material: compound 91

Yield = 94%

'H-NMR (400MHz, DMSO-d¢): & 0.95 (m, 1H), 1.0~1.5 (m,
13H), 1.60 (bd, 2H), 1.70 (bd, 2H), 2.35 (m, 1H), 2.70
(m, 4H), 3.15 (m, 5H), 3.25 (m, 1H), 3.95 (m, 1H), 5.50
30 (t, 1H), 7.25 (m, 5H), 7.65 (m, 2H), 7.80 (d, 1H), 8.01
(d, 1H), 8.10 (m, 1H), 8.15 (d, 1H), 8.30 (g, 1H), 8.40

8

(s, 1H), 8.50 (t, 2H), 8.75 (bs, 2H), 9.00 (bs, 2H).
EXAMPLE 84:

35 2-[(2-Naphthylsulphonyl)amino]-3-{[2-({4- (4~-piperidyl) -
2-[2-(4-

piperidyl) ethyl]butanoyl}amino)propanoyl]amino}propanoic
acid dihydrochloride (CRL43214)

Starting material: compound 92
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25 in the blood.

|O|

l. In vitro pharmacological studies

1.1. Studies on guinea pig platelets

Blood is taken by intracardiac puncture from
30 male Dunkin-Hartley guinea pigs (weighing about 330 q),
at a rate of 4.5 ml per 0.5 ml of trisodium citrate
(concentration of the aqueous solution: 1.55%) in order
to prevent all trace of clotting. The platelet-rich
plasma (PRP) is obtained by centrifuging the tubes of

35 total blood for 15 minutes at 150 g.
The PRPs are <collected as ‘“pools”. The
platelets contained in these pools are counted using a
Coulter ZM haematology automatic device: if necessary,

a dilution 1is carried out in order for the platelet
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Venous blood is taken from a group of ten

healthy human subjects of the same age, by puncture
into a vein of the fold of the elbow and is collected
in a glass tube containing agqueous 0.129 M sodium
citrate solution (1 volume of citrate solution per 9
25 wvolumes of blood). Each tube is then centrifuged a
first time at 20°C and 100 g for 15 minutes in order to
obtain the platelet-rich plasma (PRP); after removing
this PRP, the tube is again centrifuged at 2000 g for
15 minutes in order this time to remove the platelet-
30 poor plasma (PPP).

For each identified sample of PRP, the
platelets are counted using a Coulter ZM counter. Each
sample 1is then wused to study the wvariation in
inhibition of the platelet aggregation triggered by the

35 addition of a Chromo-par Reagent collagen glucose
solution from Coultronics (used at a concentration of
5 ng/ml) as a function of the addition of increasing
concentrations of each compound in a range covering the
interval 10°® M—510™° M, (example of concentrations: 1078
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5 the possible effect of the solvents (reference value)
on the platelet aggregation 1is introduced into each
measurement series, and is measured after 3 minutes of
contact at 37°C with agitation.
From the ©percentages of inhibition of the
10 platelet aggregation measured for each concentration of
each compound, the 50% inhibitory concentration (ICs)

is calculated.

2. ex vivo/vitro Pharmacological study in

15 guinea pigs
Evaluation of the anti-platelet-aggregating
activity of the compounds is carried out in the same
guinea pigs as those mentioned above (Dunkin-Hartley
strain). The administration of each product in a range
20 of doses from 150 mg/kg to 10 mg/kg and of each vehicle
(5 ml/kg) is carried out via the gastric route (g.r.)
l1h, 2h, 4h, 6h, 8h or 12h before blood is taken from

the fasted guinea pigs. The allocation of the
treatments to the animals is random.

25 The blood is taken and then treated under the
same conditions as those described above for the in
vitro studies.

The results of the inhibition of the platelet
aggregation obtained for each test concentration make

30 it possible to calculate the ICs concentration of each
test product and the kinetics of the inhibitory effect
and its duration of action.

The results are collated in the following

table:
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Examples | Compound ICs (M) in vitro $ of g.r. inhibition
CRL guinea pig ex vivo
Guinea Man d = 150 d =10
pig mg/kg mg/kg
1h 2h 1h 2h
6 42548 1.4x107° | 2.7x10°¢ | -9 -4 - -
7 42549 107° -39 0 - -
8 42590 3.5x107° | 1.6x107° { -10 | -31 - -
29 42591 1.3x107° 107° -35 | -23
16 42592 3.5x107° | 8.5x1077 | -54 | -47 | -5 -
5 42630 2.0x10°° | 2.8x1077 | -63 | -66 | -15 -
9 42639 5.0x107° - -53 | -5 - -
10 42660 1.3x107% | 9.2x1077 | -14 | -18 - -
17 42678 7.4x10°° | 6.0x107% | -19 - - -
12 42722 9.8x1077 | 1.5x10°¢ | -74 | -68 - -
26 42724 4.4x1077 | 5.3x1077 | =77 | -68 | -41 | -20
25 42731 2.9x107° - -33 | -48 - -
27 42796 1.9%x10°% | 4.4x107® - - - -
28 42811 1.5x10°% | 1.1x10% | -73 | =75 | -18 -
30 42913 1.2x1077 | 1.4x1077 - -72 | -67 -
31 42914 4.4x10°% | 5.8x1077 - - -81 | -81
32 42969 1.2x107° - - - -8 -8
33 42985 7.1%x1077 | 4.9%x1077 - - -14 | -5
34 42986 5.0x1077 | 8.9x1077 - - -19 | -8
35 42999 1.8x107¢ | 1.3x107¢ - ~ -5 0
36 43000 4.1x107% | 7.2x107® - - -63 | -69
78 43021 4.6x107° 1077 - - -65 | -73
37 43031 1.4x1077 | 1.3x1077 - - -9 | -16
39 43033 2.5x1077 - - - -32 | -10
15 43042 4.3x107°% | 1.5x1077 | -84 | -26 - -
40 43043 4.0x1077 - - - -32 | -10
41 43055 8.6x107° - - - 13 1
46 43056 1.2x107° - ~ - -15 | -4
42 43057 4.2x107" - - -14 | -26
44 43058 5.1x107’ - - -22 | -35
45 43059 5.0x1077 - - - -36 | -51
46 43060 3.8x1077 - - - -18 | -31
47 43061 1.9x107¢ - - -~ -4 | -17
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52 43079 3.5x107% | 9.3x107° -58 | ~30
53 43080 3.7x107% | 7.3x107® - - ) -73 ] -9
54 43120 1.3x1078 - - - -40 | ~15
55 43121 3.5%107° - - - -21 | ~17
56 43122 2.3x1077 ~ - - -61 | -50
57 43123 8.3x10”7 - - - -38 | ~24
58 43124 5.9x1077 - - - -36 | ~21
59 43125 6.6x107% | 1.5x10”7 - - -66 | ~34
60 43131 6.6x107" - - - -53 | ~32
61 43132 1.4x107° - - - -21 | -9
62 43133 9.5x107° - ~ - -69 | -33
63 43134 5.3x107° 1076 - - -69 | ~50
64 43142 3.7x10”7 - ~ - -65 | -5
65 43143 2.0x1077 - - - -65 | -12
66 43144 3.5x1077 ~ - - -18 0
68 43147 1.8x1077 - - - -72 | =71
69 43158 1.9x107¢ - - - -69 | -3
70 43159 4.0x1077 ~ ~ - -32 | -34
71 43160 6.3x107% | 1.9x1077 - - -72 | =70
72 43161 3.4x1077 - - - -60 | ~67

-: data not available.

A subject of the present invention is thus also

pharmaceutical compositions comprising an effective
5 amount of a compound of formula (I) or of a salt
thereof with pharmaceutically acceptable acids.

A subject of the invention is, more
particularly, compounds for inhibiting the aggregation
of blood platelets, comprising an effective amount of

10 one of these compounds.
A subject of the invention is also
- a process for inhibiting the binding of
fibrinogen to blood platelets in a mammal, comprising
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the administration to this mammal of an effective
amount of one of these compounds,

~ a process for treating a thrombus in a patient,
comprising the administration to this patient of an

5 effective amount of one of these compounds,

~ a process for preventing the thrombotic risk in
a patient, comprising the administration to this
patient of an effective amount of one of these
compounds.

10 The compounds of formula (I) can be used, in

particular, in the following fields:

i) Acute prevention of the arterial thrombotic
risk in the course of heart surgery (coronary bypass)
or interventional cardiology (transluminal percutaneous

15 angioplasty, endartectomy, insertion of a stent):
~ 1in these situations, the compounds are added to
the recognized preventive treatment of the arterial
thrombotic risk; oral administration of acetylsalicylic
acid starting before the intervention (150 to 500 mg/j
20 orally) and then continues as follows; intravenous
infusion of non-fractionated heparin starting during
the intervention and then continuing for 48 to 96
hours. The administration of the compound of formula I
can then be carried out either orally (0.5 to
25 1.5 mg/kg) at the same time as the administration of
aspirin, or by intravenous infusion (0.25 to
1 mg/kg/24h) combined or not combined with a bolus.
After the 48™ hour, if the treatment was administered
intravenously, it will  be relayed by the oral
30 administration (0.25 to 10 mg/kg in two dosage intakes
with an interval of 12 hours) in order to facilitate
the hospitalization <care and then the ambulatory
treatment.

(ii) Secondary prophylaxis of the arterial

35 thrombotic risk in patients liable to exhibit episodes
of unstable angina or a myocardial infarction: in these
situations, the large bicavailability of the compounds
claimed, i.e. the possibility of rapidly obtaining

circulating concentrations that are effective since
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either in the form of base or in the form of a
pharmaceutically acceptable salt, or alternatively in
15 the form of a prodrug comprising an ester function,
this function then being released in vivo after oral
administration. These pharmaceutical compositions
incorporate the manufacturing adjuvants and vehicles
that are known to those skilled in the art. The latter
20 are chosen from the range of pharmaceutical tools
recognized by the Pharmacopoeias. Examples which may be
mentioned for the preparation of pharmaceutical forms
intended for the oral route are: starch, magnesium
stearate, talc, gelatin, agar, pectin, lactose,
25 polyethylene glycols, etc. The pharmaceutical forms
which can be used will be chosen from the following
possibilities: splittable or non-splittable tablets,
gel capsules, lozenges, granules, powders. According to
the characteristics of the pathology to be treated and
30 the morphology of each patient, the daily oral dose
will be between 0.02 and 50 mg/kg/day taken in 1 to 3
doses uniformly spaced in order to maintain an
effective level of occupation of the platelet
GpIIb/IIIa receptors. Via the intravenous route, the
35 pharmaceutical forms intended for the acute phase of
the treatment are designed so as to allow an individual
dosage adaptation on the basis of the inhibition of
platelet aggregation which 1is most efficient as a
function of the immediate evolution of the operation
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follow—-ups. In this context, the lyophilizate and the

ready-to-use solution for infusion make it possible to

individually modify the dosage within the dosage range

0.01 mg/kg/day-20 mg/kg/day.
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CLAIMS
1. Compounds of formula:
%1
N
o
/N 0 0 R @)
Z;
5 Formula I
in which:

i) either R; is chosen from:
- C1-C4 alkyl, C3-C;2 mono- or bicyclic cycloalkyl,
10 C>-C4 alkenyl or C;-Cs alkynyl groups, these groups
optionally being substituted with groups chosen from
halogens and the hydroxyl group;
- mono-, bi- or tricyclic Ce-Cj4 aryl groups,
~ heterocaryl groups chosen from pyridyl, thienyl,
15 furyl, guinolyl, benzodioxanyl, benzodioxolyl,
benzothienyl, benzofuryl and pyrazinyl groups;
- phenyl (C;-C4)alkyl and naphthyl (C;-C4)alkyl
groups optionally substituted on the aryl nucleus,
the aryl and heterocaryl groups possibly being
20 substituted with one or more groups chosen
independently from halogens, C1-Cy4 alkyl,
trifluoromethyl, C;-C; alkylthio, C;-C4 alkylsulfonyl,
C1-C4 alkyloxy and nitro groups and groups -COOR,
-CH,COOR or -0-CH,-COOR, R being a C;-C4 alkyl group,
25 - the groups of formula:

—IC—NR4R'4

in which Ry and R’y are chosen from C;-Csy alkyl and
mono- or polycyclic C3-Cj;; cycloalkyl groups, these
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1 4 groups chosen

;fom halogens and the hydroxyl group, R’4s also possibly
being hydrogen, or alternatively Ry and R’,; together
form a tetramethylene or pentamethylene group, these
last two groups themselves possibly being substituted,
in particular with a Ce¢-Cis aryl or (Ce-Ciq)aryl(Ci-

C4)alkyl residue;
- the groups of formula:

—E_NH"—( G‘Iz ) m‘Rs
0
in which m = 1 to 4 and Rs is chosen from phenyl,

methoxyphenyl, indolyl, benzodioxolyl, benzodioxanyl,
benzothienyl and benzofuryl groups,

and R; is hydrogen,

ii) or Ry is hydrogen and R; is chosen from the groups
of formula:

-NH-CO-Rg,

R¢ being chosen from C;-Cy alkoxy, C3-Cy
cycloalkoxy, benzyloxy, methoxyphenyl, dimethoxyphenyl,
benzodioxolyl and benzodioxanyl groups,

and the groups of formula:

~NH-30;-R7y,

R; being chosen from:

- C1-Cs alkyl groups optionally substituted with
one or more groups chosen from halogens, hydroxyl
groups and the trifluoromethyl group;

- C;-Cs alkenyl groups;

- mono- or bicyclic C3-Cj2 cycloalkyl groups;

- mono-, bi- or tricyclic Cg-Ciq aryl groups;

- heteroaryl groups chosen from pyridyl, furyl,
thienyl, quinolyl, benzodioxanyl, benzodioxolyl,
isoxazolyl, benzodioxinyl, benzothienyl, thiazolyl,
pyrazolyl, benzofuryl and benzothiazolyl groups;

- phenyl (C;-C4)alkyl and naphthyl (C;-Cy)alkyl
groups;

- and the groups of formula:

AMENDED SHEET
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(CHz)n

/

B
in which n = 1, 2 or 3 and B is chosen from
-CH;~, O or S and -NH~, the aryl or heterocaryl groups
optionally being substituted with one or more groups
chosen independently from halogens, C;-Cy; alkyl, C3-Cy
cycloalkyl, trifluoromethyl, Ci~Cy alkyilthio, C1-C4
alkyloxy, C1~Cy alkylsulfonyl, nitro and di((Ci-
Cq)alkyl)amino groups and groups -COOR, =-CHz-COOR or -0O-
CH,COOR, R being a CC;-Cy alkyl group, phenyl and
naphthyl groups and heteroaryl groups chosen from
thienyl, furyl and pyridyl groups,
iii) Rz is chosen from a hydrogen atom, a C;~-C; alkyl
group and a phenyl (C;-C4)alkyl group;
iv) A is chosen from groups -NH-CHR;p~, -NH-CHR;o-CH,~

\ )P
—N

with p = 1 or 2,
- Rjo being chosen from hydrogen, a C;-C; alkyl

and

group and a Ce~Ci4 aryl group,
v) and Z; and Z; are hydrogen or an amine-protecting

group,
and the addition salts thereof with pharmaceutically

acceptable acids.
2. Compounds according to Claim 1, of formula

?1

N

N PN

N

¥ OR3
(0] H Ra

Formula Ia

Zz_N\

in which:
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i) either R; is chosen from:

- C1-C4 alkyl, C3-Ci; mono- or bicyclic cycloalkyl,
C,-Cy alkenyl or Cy-Cq4 alkynyl groups, these groups
optionally being substituted with groups chosen from
halogens and the hydroxyl group;

-~ mono-, bi- or tricyclic C¢-Ci4 aryl groups,

~ heterocaryl groups chosen from pyridyl, thienyl,
furyl, guinolyl, benzodioxanyl, benzodioxolyl,
benzothienyl, benzofuryl and pyrazinyl groups;

~ phenyl (C;-C4) alkyl and naphthyl (C;-C4)alkyl
groups optionally substituted on the aryl nucleus,

the aryl and heteroaryl groups possibly being
substituted with one or more groups chosen
independently from halogens, C1-C4 alkyl,
trifluoromethyl, C;-C4 alkylthio, C;-C4 alkylsulfonyl,
C;-C4 alkyloxy and nitro groups and groups -COOR,
-CH,COOR or -0-CH;~-COOR, R being a C3;-C4 alkyl group,

- the groups of formula:
—C=—=NR,R',

I
0

in which R4 and R’ are chosen from C;-Cg alkyl and
mono- or polycyclic C3-Cip cycloalkyl groups, these
groups optionally being substituted with groups chosen
from halogens and the hydroxyl group, R’, also possibly
being hydrogen, or alternatively Ry and R’,; together
form a tetramethylene or pentamethylene group, these
last two groups themselves possibly being substituted,
in particular with a Ce¢-Cis aryl or (Cg-Cig)aryl(C;-
Cg)alkyl residue;
- the groups of formula:

o)
in which m = 1 to 4 and Rs is chosen from phenyl,
methoxyphenyl, indolyl, benzodioxolyl, benzodioxanyl,
benzothienyl and benzofuryl groups,

and R; is hydrogen,
ii) or R; is hydrogen and R, is chosen from the groups

of formula:
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-NH-CO-Rg,

R¢ Dbeing chosen from C;-C; alkoxy, C3-Cy
cycloalkoxy, benzyloxy, methoxyphenyl, dimethoxyphenyl,
benzodioxolyl and benzodioxanyl groups,

and the groups of formula:

—-NH-S0;-R7,

Ry being chosen from:

- C1-Cs alkyl groups optionally substituted with
one or more groups chosen from halogens, hydroxyl
groups and the trifluoromethyl group;

~ mono- or bicyclic C3-C;; cycloalkyl groups;

- mono-, bi- or tricyclic C¢-Cis aryl groups;

- heteroaryl groups chosen from pyridyl, thienyl,
quinolyl, benzodioxanyl, benzodioxolyl and isoxazolyl

groups;
- phenyl(C;-Cy)alkyl and naphthyl (C1-C4)alkyl
groups;
- and the groups of formula:
in which n =1, 2 or 3;
the aryl or heterocaryl groups optionally being
substituted with one or more groups chosen
independently from halogens, C1-Cy alkyl,

trifluoromethyl, ¢C;~-C4 alkylthio, C;-C; alkyloxy, Ci1-C4
alkylsulfonyl, nitro and di((C;-Cy)alkyl)amino groups
and groups -COOR, -CH2-COOR or -0O-CH,COOR, R being a C;-
Cs alkyl group,

iii) Rz 1is chosen from a hydrogen atom, a C;-C, alkyl
group and a phenyl (C;-C4)alkyl group,

iv) and Z; and Z; are hydrogen or an amine-protecting
group,

and the addition salts thereof with pharmaceutically

acceptable acids.

3. Compounds according to Claim 1, in which R;= H
and Ry is a group of formula -NH-SO;-R7.

4, Compounds according to Claim 3, in which Ry is
chosen from naphthyl, substituted naphthyl,

phenylthienyl and biphenyl groups.
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5. Compounds according to Claim 1, which are:
ethyl (2S)-2-[ (2-naphthylsulfonyl)amino}-3-{[2- ({4~ (4-
piperidyl) -2-[2-(4-piperidyl)ethyl]butanoyl}-

amino)acetyl]amino}propanoate; 3-(1,3-benzodioxol-5-
y1)~-3-{[2- ({4~ (4-piperidyl) -2-[2-(4-piperidyl) ethyl]-
butanoyl}amino)acetyl]amino}propanoic acid; 2-

[ (phenylsulfonyl)amino]-3-{[2-({4- (4-piperidyl)-2-[2-
(4-piperidyl)ethyl]butanoyl}amino)acetyl]amino}-
propanoic acid; (28) -2-[ (2-naphthylsulfonyl)amino] -3~
{[2- ({4~ (4~-piperidyl)-2~-[2~(4-piperidyl)ethyl]~-
butanoyl}amino)acetyl]amino}propanoic acid; 2-
[([1l,1’biphenyl]~-4-ylsulfonyl)amino]-3-{[2-({4~(4-
piperidyl)-2-[2-(4-piperidyl)ethyl]butanoyl}amino) -
acetyl]amino}propanoic acid; 2-[(l-naphthylsulfonyl)-
amino]=3-{[2-({4-(4-piperidyl)-2-[2-(4-piperidyl) -
ethyl]jbutanoyl)}amino)acetyl]amino}propanoic acid; 2~
[ (2-thienylsulfonyl)amino]l-3-{[2-({4-(4-piperidyl) -2~
[2- (4-piperidyl)ethyl]lbutanoyl}amino)acetyl]amino}-
propanoic acid; (28)-2-{[ (6-methoxy-2~
naphthyl) sulfonyl]amino}-3-{[2- ({4~ (4-piperidyl)-2~-[2~
(4-piperidyl)ethyl]butanoyl }amino)acetyl]amino}-
propanoic acid; 2-{[{(mesitylsulfonyl)amino]}-3-{[2-({4-
(4-piperidyl)~2-[2-{4-piperidyl)ethyl]lbutanoyl]}-
amino)acetyl]amino}propanoic acid; 2-{[ (4-methyl-
phenyl)sulfonyl]lamino}-3-{[2~-({4-(4-piperidyl)-2-[2- (4~
piperidyl)ethyl]lbutanoyl}tamino)acetyl]amino}propanoic
acid; 2-({[3-(trifluoromethyl)phenyl]lsulfonyl}amino) 3~
{[2-({4- (4-piperidyl)~2-[2- (4~
piperidyl)ethyl]lbutanoyl}amino)acetyl]amino}propanoic
acid; 2-{[(3-nitrophenyl)sulfonyl]lamino}-3~{[2-({4-(4-
piperidyl)-2-[2-(4-piperidyl)ethyl]-
butanoyl}amino)acetyl]lamino}propanoic acid; 2-{[(3,5-
dimethyl-4-isoxazolyl)sulfonyl]amino}-3-{[2~-({4-(4-
piperidyl)-2-[2-(4-piperidyl)ethyl]lbutanoyl}-
amino)acetyl]amino}propanoic acid; 2-({[5~-
(dimethylamino)-1l-naphthyl) sulfonyl}amino)-3-{[2-({4-
(4-piperidyl) -2-[2- (4-piperidyl)ethyl]butanoyl}-
amino)acetyl]amino}propanoic acid; 2-{[(6,7-dimethoxy-
2-naphthyl) sulfonyl]lamino) -3-{ [2-({4- (4-piperidyl)-2-
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benzodioxol-5-ylsulfonyl)amino]-3-{[2-({4-(4-
piperidyl) -2-[2- (4-piperidyl) ethyl]butanoyl}-
amino)acetyl]amino}propanoic acid; 2-[(2,3-dihydro-1,4-
benzodioxin-6-ylsulfonyl)amino]-3-{[2-({4- (4-

piperidyl) -2-[2- (4-piperidyl)ethyl]butanoyl}-
amino)acetyl]amino}propanoic acid; 2-[(l-benzothiophen-
2-ylsulfonyl)amino]-3-{[2-({4- (4-piperidyl)-2-[2- (4~
piperidyl)ethyl]butanoyl}amino)acetyl]amino}propanoic
acid; 2-{[(2,5-dimethyl-3~furyl)sulfonyl]amino}-3~{[2~
({4- (4~-piperidyl)-2-[2- (4-piperidyl)ethyl]butanoyl}-
amino)acetyl]lamino}propanoic acid; 2~{[(4-fluoro-1-
naphthyl) sulfonyllamino}-3-{[2-({4- (4-piperidyl)-2~[2-
(4-piperidyl) -
ethyllbutanoyl}amino)acetyl]amino}propanoic acid; 2-
{[(4-chloro-1-naphthyl)sulfonyl]lamino}-3-{[2-({4- (4~
piperidyl)-2-[2-(4-piperidyl)ethyl]lbutanoyl}amino) -
acetyl]lamino}propanoic acid; 2-[{(l-benzofuran-2-
ylsulfonyl)amino]-3-{[2- ({4~ (4-piperidyl)-2-[2- (4~
piperidyl)ethyl]lbutanoyl}amino)acetyl]amino}propanoic
acid; 2-[(2,3~dihydro~1H-inden-5-ylsulfonyl)amino]-3-
{[2-({4-(4-piperidyl)-2-[2~- (4~
piperidyl)ethyl]lbutanoyl}amino)acetyl]amino}propanoic
acid; 2-{[ (5-phenyl-2-thienyl) )sulfonyl]amino}-3-{[2~
({4- (4~piperidyl)-2-[2- (4-piperidyl)ethyl]butanoyl}-
amino)acetyl]laminol}propanoic acid; 2-[(5,6,7,8-
tetrahydro-2-naphthalenylsulfonyl)amino]3-{[2~ ({4~ (4-
piperidyl)-2-[2~-(4-piperidyl)ethyl]lbutanoyl}amino)-
acetyl]amino}propanoic acid; 2-[(2-naphthylsulfonyl)-
amino)=-3-{[3-({4-(4-piperidyl)-2-[2-(4-piperidyl) -
ethyl]butanoyl}amino)propanoyl]amino}propanoic acid;
(2R) =2-[ (2-naphthylsulfonyl)amino]-3-{ [2- ({4~ (4~
piperidyl)-2-[2-(4-piperidyl)ethyl]lbutanoyl}amino)-
acetyllamino}propanoic acid and the addition salts

thereof with pharmaceutically acceptable acids.

AMENDED SHEET
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6. Process for preparing compounds of formula (I)
according to Claim 1, byt
-4
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in which Rg and Ry are protecting groups, with an amine

i
H,A\[rN OR3
-0 Ri 0

Formula V

of formula

to give compounds of formula (Ib):

e

N

$ 2
0 O Rj 0]

N
RS
Formula Ib
b) optionally, converting a group R; into

another group Ry,
c) and, optionally, removing the protecting

groups.
7. Therapeutic composition which comprises, as
active principle, a compound as defined in Claim 1.

8. Use of a compound as defined in Claim 1, for
the manufacture of an antithrombotic medicinal product.
9. Process for inhibiting the binding of

fibrinogen to the blood platelets of a mammal,
comprising the administration to this mammal of an
effective amount of a compound according to Claim 1.

10. Process for inhibiting the aggregation of the
blood platelets of a patient, comprising the
administration to this patient of an effective amount

of a compound according to Claim 1.
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11. Process for treating a thrombosis in a patient,

comprising ‘the administration to this patient of an
effective amount of a compound according to Claim 1.

12. Process for preventing thrombotic risk in a

5 patient, comprising the administration to this patient

of an effective amount of a compound according to Claim

1.

13. Compounds of formula:
v
N

(,
ARWT)DH

N o O
-~
R9
10
Formula II
in which Rg and Ry are protecting groups and A has the
meaning given in Claim 1.
15 14. Compounds of formula:
e
N
OH
: 0]
Ra’N
Formula IV

20 in which Rg and Ry are protecting groups.



