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COVPOUNDS HAVI NG NK- 2 ANTAGONI ST FORMULATI Field
of the iwWOen0i7ere The present invm mm{mlmﬁ t 0 conpourr/ERIARMAI St s Of
tachykinins in general, in 5 par eyl ar "o eurokinin A, and to their use
i n pharmaceutical fornulations. Stat&®®® the art Tachykinins is a famly

I ncluding at | east three peptides, knpwn as. Substance P, Neurokinin A
(NKA) e Neurokinin B (NKB). The reseatrch in the field of the tachyki ni ns

aci asoraira e TP ER IR RN ANk AT A BGRT, ACHTUITYCANE™ 10,
ot her t FORMUNATONSTHERECH e di scovery of nonapeptides contai ni ng one or

nore units of D-triptophan (Regoli et al., Pharnacol. 28,6301 (1984)).
However Fieldof premventionier i ved from the pharnacol ogi cal use of high

nol ecul wej . e n d t ack,
poor bi é?rf%g I e&hogg‘%}aw epa@'hﬁo@rqg réafgo? sgsxgg?éh gﬁf%Sﬁfh%éégﬂq%o
sear gh pheichlap b biétroldain Alj ehdfts @@iane inphathabeutivl formohtiod.e of exerting an
antagoni st activity. These studies |ead to the detection of adequately

?erl vat Statd obtheanti ¢ and nonocyclic pept i des, antagoni st of neurokinin A
Pat ent L 4 FR0

corr1)ouna"§\9rﬁg(#/I ﬁ‘1£E)een CMIXEV\@CI%%SI Eive ant é@n g’t é&(%?ﬁ sst\@%ﬂggéblgl) for
E)O igst Ngﬁfbﬁﬁn?ﬁffﬂﬁh)émmdﬁhnm) WO 9519966 and No. WD 9845262; but,
esi des_bein e ct] for 1l rece t hese.c unds _have s ctural
char act ahe &¢ é@? Mﬂﬁ@fﬂ?ﬁ tﬁ%fkéﬂ{“’%‘ ﬁ@ﬁe%gg%%g?ncﬁm ﬁé’rm"g

| nvggt | sﬁﬂﬁioﬂldfahhﬁ haak oP{he%e@?e’hbe of feRp aaﬁtagoms@muélﬁac@ptaaaw sts,

we can also nention t ose descri bed 1 n Patent ication No. 25 WO
2000141 @, otherotachykiming leashiocthe discovdry of noaamhdea/@pntmg one or more units

P peEBRra R bredaiiet ol Dhatrapel dR ORI ARSeSveR B BroblBLORNBECT | e
i nventi ggm fhe PhhafndRicyidal Nge & h@ﬂﬂ&uﬂﬁewm%ﬂdﬁ/\ﬂ(ﬁlﬁlﬁﬁﬂ@ sited iofi ty do

not usually have a
enzymatic hydrolytic attack, poor bioavailability, rapid hepatic and renal excretion)

15 induced to search the minimum peptidic fragment which is still capable of exerting an
antagonist activity. These studies lead to the detection of adequately derivatised bicyclic
and monocyclic peptides, antagonist of neurokinin A (Patent Applications No. WO
9834949 and No. WO 200129066). '

Various compounds have been claimed as selective antagonists of Substance P, for

20 instance in Patent Applications No. WO 9519966 and No. WO 9845262; but, besides being
selective for NK1 receptor, these compounds have structural characteristics which are
different from the compounds of the present invention, mainly the lack of a basic amino
group. . .

Among NK1 antagonists, we can also mention those described in Patent Application No.

25 WO 200014109; among these compounds, there is not even one alpha,alpha-disubstituted

| amino acid, and the basic group, when present, is in positions that are very different from
those in the compounds of the invention.
Also in Patent No. EP 394 989 the compounds with NK1 activity do not usually have a
basic group and do not exhibit an alpha,alpha-disubstituted amino acid.

30 InBiorganic & Med. Chem. (1994), 2 (2), 101-113 (S. Boile et; al.) compounds with NK2
activity are described, which contain an alpha,alpha-disubstituted phenylalanine (Phe), but
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. basic group and do not exhi b|t an al pha, al pha=di substi t ut g S E‘.‘pgwem d. 30
In Biorganic do Med. Chem (1994), 2 (2), 101-113 (S. Boil 0
conmpoundswRigle3™MK® activity are described, which contai n FOT/EP02/12022
al pha, al pha-di substituted phenyl al ani ne (Phe), but *@0002* WO 03/ 037916 2
; 10 APR 2006 PCT/ EP02/ 12022 they do not exhibit the basic characteristics
nor they can be associated to the stru@ture described by the general
formula (1). In Patent Application No. WO 9404494 NK1 ant agoni sts are
descri bed, which e

'.b' .d b d
st ruct ur dheyAhaet hﬂ"&é‘iﬁﬁ%ﬁl %ﬁét’é‘%ﬁt&%ﬁf agapﬁﬁgsgo?ﬁeﬁ oatﬁég cuI ar
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present iwRateppApdlication o W 945044@6 rwﬁwantagem are lescribed, geltirly exhibit a
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prior art pate The present "invention refers t efore to linear
conpoundglacé of¥ier al forrrul a (1) conprising an alfa,alfa-disubstituted
am no acid and at. least an am no group capable of giving basic

char actelsf‘gﬂlwqfcf ve&@%ounds 15 wherein: X is a group selected from

- NR6- CO- Itt ha@@ee@&?pn t 12tuasth§rprwe¥ﬂ ndinrp@tzlﬁilc \A?kdpﬁhndsr oﬁgenbmbfdmituhw
rou COI’] al nin rom 0 carpon atons erern a es a
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possi by “bne or nore groups |n epen osen fromthe
group C@ftﬁu&tsldimldsédhﬁﬂhegbdwediled@ﬁoﬁhﬂtphtents.sm bl y substltut ed by not nore

thanthreefluorlne atons (such gs atrJquoro I ou (ﬁ)s
al ky| oxy Theskressmy @yention; rafers ‘% o) Wﬁ?’ec?lﬁﬁ %g gf‘?fﬁf Preaulp
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g1vmg basic characteristics to the compounds
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wherein:

X1 is a group selected from -NR6-CO-, -CO- and -NR6-CS-

R1 is an aryl or aryl-alkyl or aryl-ethylene group containing from 7 to 12 carbon atoms,
20 wherein aryl indicates a group selected from the group consisting of pyridine, pyrrol,

thiophene, benzene, naphthalene, imidazol, diphenyl, phenyl-thiophene, and it can be

possibly substituted by one or more groups independently chosen from the group

consisting of halogen, C1-C6 alkyl possibly substituted by not more than three fluorine

15

atoms (such as a trifluoromethylic' group), C1-C6 alkyloxy possibly substituted by not

25 more than three fluorine atoms (such as a trifluoromethoxylic group), OH, -NHR10, -
N(R10)2, -SRI10, ' -COR10, -COOR10, -R9COORI0, -OR9COORI10, -
RICOR10, -CONHR10, -ROCONHR10, -NHCOR10, and -nitro, wherein R10 is H or a
linear or branched C1-C6 alkyl chain, and R9 is a linear or branched C1-C6 alkylene chain;
or the radical:



ROCOR10, -CONHRI O, -RI9CONHR10, -NHCOR10, and -nitro, wherein ROis Hor a
"linear or branched C 1-C6 alkyl chain, and RO is a |linear b0 ARRafdbied C
1-C6 al kybanfsfiai n; or the radical: WO 03/037916 3 1 0 pPRepB022

PCT/ EP02/ 12022 possi bly substituted by one or nore substituents

I ndependent|ly chosen from hal ogen, Cl- C6 al kyl possibly substituted by not
more than three fluorine atoms (such asya 5 trifluoronmethylic group), 4-C6
al kyl oxy possibly substituted by not nore than three fluorine atons (such
as a trifluoronethoxylic group), -O4, -NHRLIO, -N(RO2, -SR10, -CORIO
-COCORI O, - RO000R10O, - OR9000R1Q, RI O, ROCONHR10, =NHCORI O
and -nitro, wherein RROis H or dr o ranched Cl-C6 al kyl chain,
and R9 is a |linear or branched kyl eh chain, and 10 wherein D = O,
S, CH2, OCH2 or NR7, wherein R oy o= b d fromthe group consisting of
H, a linear or branched Cl-C6 al kyMChai n,*”and acyl radical R8-CO wherein
R8 is selected fromthe group consisting of Hand |inear or branched Cl-C6
al kyl chain; R6 is selected fromthe group consisting of H and |inear or

br anche dpdasiblyOBulistidtid B9 @8 or Arcké gul%uﬁfeﬂts' 1598&%@9&'}{( t?bsérﬁ i ﬁiﬂoé{ 'Elt he

group consisting of linear or branched Cl-Co " 1 ain,
aryl al ky¥6 calkyh paseibly substisuted yby pt t inore ithars ghreet ﬂdorlna)rntmhe (snyﬂ:olm a

consisst i | Ry, I zofur
b1 opneraeBloriEAIRl WA LT o Aonh bl ropRGR by, 36T o e atree
possi bl yﬂunrhmtatbmse(shdhyasommthrormetﬁoxﬁibbgbuﬁ)leol-ﬁ Nmkqneqdq@id 2, @Klﬁ).e” from
hal ogen, Cl1-C6 al éélls @haég ﬁoss_k%:qbéﬁbstltut ed b not nore than three
fluorine atoms (SHORL OR10; H1-ORIGQHR 0, -ROCOR K, KGONHR 1) -
PriT1 Lor et henur TR o8 itk ¥herelh 610 i 1105 Wuaf BF okt R s
- COR10, alkybohpia andzﬁsesmh@ar or WGWDCG-Wﬂmn. @iHR 0, - ROCONHRI O,
- NHCORI nidr 43 H ar r branched Cl-C6 al kyl
chai T QPR D 810/ oHE S Sk orfia, Sescte i i ssen Sog begrowscoRisRoBnd B
t oget herof\il} & linkar onbeaicheéd ON.LCO a 1cdnainhwdaarc Rtiaag REIBO Eg@@ REGEP
havi ng %energ formula (I T); 10 APR 2006 WD O /037916 PCT/ 2

lected from the group consisting of H and linear or branched C1-C6 alkyl chain;

R6 is selected from the group consisting of H and linear or branched C1-C6 alkyl chain;

A and B are independently selected from the group consisting of linear or branched C1-C6
15 alkyl chain, aryl or arylalkyl chain wherein the aryl portion is selected from the- group
consisting of benzothiophene, indol, pyridine, pyrrol, benzofurane, thiophene, benzene,
naphthalene, imidazol, diphenyl, and it can be possibly substituted by one or more
substituents independently chosen from halogen, C1-C6 alkyl chain possibly substituted by
not more than three fluorine atoms (such as a trifluoromethylic group), CI1-C6 alkyloxy
20  possibly substituted by not more than three fluorine atoms (such as a trifluoromethoxylic
group), -OH, -NHR10, -N(R10)2, -SR10, -CONHR10, -COR10, -COOR10, -R9COORI10,
-OR9COOR10, -R9COR10, -CONHR10, -R9CONHR10, -NHCOR 10, and -nitro, wherein
R10 is H or a linear or branched C1-C6 alkyl chain, and R9 is a linear or branched Cl1-C6
alkylene group, |
25 or A and B, together with the carbon atom to which they are bound, may form a group
having general formula (II):



,R13 R14 (CH2)m (CH2)n (u) wherein the broken Iine indicated (ABRSMIGOI e
doubl e bguslysgs;¢4ad M can i ndependently be 0, 1 or 2; R13 %fl/ B&ﬁ ALE

i ndependently selected fromthe group consisting of H C - § a f( chai n,
or they can be linked to forman aromatic group selected fromthe group
consi sting of benzothiophene, indol, pyridine, pyrrol, benzofurane,

t hi ophene, benzene, naphthal ene, im dazol, and bi phenyl, which can be
possi bly substituted by one or nore substituents |ndependently sel ected
from hal ogen, Cl1-C6 al kyl possi bIB'lssubsthu ed by not nore than three

fluorine atons (such as trifluoro group), Cl-C6 al kyl oxy chain 10
possi bly substituted by not nmore than thyee fluorine atoms (such as
trifluoeronmethoxylic group), - C HR1 N(RIO2, -SR1O -CORLO, -COORIO
- ROO00R10, -OR9000R1O - RI9COR1 IIB“ ROCONHRI O, NHCORI O, and
-nitro, wherein RIOis Hor Ii near branched O -C6 al kyl chain, and RO
Is a linear or branched Cl1-C6 al ene aipn. 15 X2 is selected fromthe
group consisting of -CONR6- and - CH2NRG-, ein R6 is as described

above; R2 is selected fromthe group consisting of an aryl-alkyl or aryl
radi cal wherein the aryl portion is selected fromthe group consisting of
benzot h ivmei’enn ¢he broken lmq:)mdilctitesea, posgiblodoubldbomt) i arslm cah indeperdentlyiderene,

ht hal 'd d_bi ph ., and j be 20 bl ted
by one. dron k1A 388 M4 SR daderknamiiv eeletiod bomolbecgom shpnstehiL G1-Lhs ©
| k t
frih uo?ﬁ%ﬁhﬁﬂf%"?ﬁ e WEA. o R, &' ke °e€f°‘*h;%¥%°ﬁt froff el B0 1o
t han t hcemsistinguof bmoduoplmn(:,s imdol,apyridine,i pyrraly bmdfmnpe,l mlqphmg) benzﬁm;
- NHR10, 2 RI 10, R900 COR10,
| O Ethalgls ieidiof ad TRl BHch . B POSIDINUPSITNeR &Y DI 4T GROE
l'i near eﬁbslah&amsdqﬁndmly adlkidd sbai Mog&g d¥9ce alldyl bbby sﬁbsﬁiﬁﬁﬂcﬁ}eﬁbtc

1-C6 al kyl ene chain, R3 i'ncludes at |eaSt a basic amno grou and S
r epr esemozel thap three @ummtomr(mlaas trifluerymetirylic owpPRCIE06 a m/cbangla

PCTLEOBhafas ué%ebfe? o, PR ALEAIE basSfsRHP oF RSl iytic
group), -OH, -NHR10, -N(R10)2, -SR10, -COR10, -COOR10, -R9COORI10,
-OR9COOR10, -R9COR10, -CONHR10, -RO9CONHR10, -NHCOR10, and -nitro, wherein
R10 is H or linear or branched C1-C6 alkyl chain, and R9 is a linear or branched C1-C6
alkylene chain;

15 X2 is selected from the group consisting of ~CONRG6- and -CH2NR6-, wherein R6 is as
described above;
R2 1is selected from the group consisting of an aryl-alkyl or aryl radical wherein the aryl
portion is selected from the group consisting of benzothiophene, indol, pyridine, pyrrol,
benzofurane, thiophene, benzene, naphthalene, imidazol, and biphenyl, and it can be

20 possibly substituted by one or more substituents independently selected from halogen, C1-
C6 alkyl possibly substituted by not more than three fluorine atoms (such as a
trifluoromethylic group), C1-C6 alkyloxy possibly substituted by not more than three
fluorine atoms (such as a trifluoromethoxylic group), -OH, -NHR10, -N(R10)2, -SR10,

-COR10, -COOR10, -R9COOR10, -OR9COORI10, -R9COR10, -CONHR10, -

25 R9CONHRI10, -NHCORI10, and -nitro, wherein R10 is H or a linear or branched C1-C6 -

alkyl chain, and RO is a linear or branched C1-C6 alkylene chain,

R3 includes at least a basic amino group, and it is represented by the general formula:

_R4 - X3" R5



- an aliphatic heterocycle containing at |east one atomselected fromN, S
“and 0, and possibly substituted by one or two Cl-C6 al kyl $iI00ARR 2086 a

- COR15 grwomasnosmiehich R15 5 is selected fromthe group ceaSiEr0Y/nZY2Df
NR11R12 and -OR11, wherein Rl and R12, independently fromeach other, are
H or a linear or branched C1 -C6 al kyl group; - aryl-alkyl or aryl wherein
the aryl portion is selected fromthe grsoup consisting of benzothi ophene,

i ndol, pyridine, pyrrol benzofurane t hi ophene, benzene, naphthal ene,
|mdazol and henyl |t can be ssiply substituted by one or nore
subst i tue‘ﬂh@""!‘gi ;,hegpgbgcg}gpsﬁp ‘hal ogen, Cl1-C6 al kyl possibly

substi t ut fluorine atons (such as a

trifl uoro%][ %I@lerdﬁcgg?d%%ﬁﬂﬁeyl oxy possibly substituted by not nore
than thr e-(earf laliphdtite heternopclé sonthindsg at 1east bneo atone stlostyd i foory rl‘éuﬁ)a,ncL OQend
-NHR1O, N(RLQ 2, .-SR1Q . - CORI O, RO000R10, 000R1

- CONHRI O Pasfid fted WW%M&VWOM%? QRN HHCRRTS nony
O v anchg defeleeiahink S60 fonsfRifl B NRARIDIGA-OR1 1 HGERCIREL 268 R12,

al kyI ne “group, It 1s selected fromthe group
consi st rigdq:‘andéﬂ@from@aﬂaﬂﬂﬁr arerld:@'alme@@lﬂbrﬁdhﬁ C1-@6 alkyl glieup)O- CH2-, and

-NH- CO- - -t t h CH2- 20 R5
al i phat i C'OLHI 5}31( até‘f%éﬁ"‘g?’q‘ Sfr}flnalg‘ﬁ@g@ Lo e@ﬁ&&’%‘?l ths EPuBﬁoiﬁ‘lsﬁEﬁ oL,
pi peri di Rg, %b?ﬂéﬂé | {38o E)?hﬂiﬂ@l pSiroE; be&z@fﬁf‘d?@”th:&ﬁﬂéh@hlﬁgﬂwr fifphthalene,

1, 4- dloxa piro[4, 5 cane podsibly substituted by one or nore
substit uenndamhl arct biphémydnandi ayndnqopomtﬂy substijutefl by one 06 radrne\substituents

possilb y e LR onetckayCs ol poipl Sunstipay 8800 B, on

the gr OURhfe@NAu&ihe htdths TBIdANGS | N GriflibReNIIRE grauip) @1-a6 n&]kyloxg possibly
tetrahydropyran, and tetrahydrothiopyran; - a piperjdine possi

C- subst i tsubsmms;l by mot mare thanithreedingrine atoms (suchtas @ wiflugromeshexylic- grmp)e -

\ggequ%ni S Wf I}i{%lﬁ?@ ;glj@gpcf:glngl) gf}ﬁ)gcqm%i b%o i nef2 'pl per gli-&fe,'

pyrrolid i@mCD@m@h YRIOOOR10,-CONHRAOY-RICONHRI02 - NHCOOR 10) éxd nitroj ivhepgif,
1, 4-di oxa-s ro(4 5) decyl [
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X3 is a single bond or it is selcted from the group consisting of -CHj-~, -CH,-CH;-, -CO-, -
OCH,-CH;0-, -O- , -NH-CO-CH3-, and -NH-CO-;
or -R4-X3- taken together are a group -CO-CHa-
20 RSis:
an aliphatic heterocycle selected from the group consisting of pyrrolidine, piperidine,

morpholine, chinuclidine, diazepan, tetrahydropyran, 1,4-dioxa-8-azaspiro[4,5]decane,
possibly substituted by one or more substituents selected from the group consisting of C1-
C6 alkyl, hydroxymethyl, -OH, cyanomethyl, and C1-C6 alkyloxy;

25 - an azetidine possibly substituted by a group —(CH;),-R17, wherein R17 is selected from
the group consisting of ' morpholine, piperidine, pyrrolidine, tetrahydropyran, and
tetrahydrothiopyran;

- a piperidine possibly C-substituted by a C1-C6 alkyl chain, substituted by a group X5-
R18 wherein X5 is a bond or a group —C(R11)(R12)-, -CO-, -COCH2-, -CH2CH2-, and

30 RI18 is selected from the group consisting of morpholine, piperidine, pyrrolidine,
tetrahydropyran, tetrahydrothiopyran, cyclohexane, dioxane, 1,4-dioxa-spiro(4,5)decyl and
an aromatic selected from the group consisting of thiophene, pyridine, furane, pyrrol,



_ thiadiazole, thiazole, and phenyl possibly substituted by e Agg 0 €
substituents selected from.the group consisting of hal ogen, Cl-C6 al kyl
possi bl y WBBWeed by not nore than three fluorine at orRCT/ER2(8023| kyi oxy
possi bly substituted by not nore than three fluorine atons, -OH -NHR1O0,
-N(RIO 2, and -SRI O wherein RIO, Rl | and R12 are selected from 5 H and

| i near or branched C 1-C6 al kyl chain; 6 a piperazine possibly
C-substituted by one or two Cl-C6 al kyl groups, and possibly N substituted

by a gr OW%@%@E’(};?%B% gﬁﬁcfitgrslﬁ"ﬁﬁ&pﬁ dPHore §dtdhilentd selboted he

group - X t ll s selected fromthe group
consi st i nfyorafthe @oup conisting of WAbEM, C1-COAG! possibly abstiréedbp not more thas i s

selected fromthe grou 0 _consi sting .of r.r.ol i,di ne, norphol,jne, .
t et r ahy dr @fRpriHering %ﬁéﬁgg @B‘é’h\‘@‘y Qﬂgﬂglgré&t‘tllhflg’ﬁ Hﬁ’ﬁér,‘?rf)@ﬁ“a §,ﬂlﬂ888?1yl ,
gﬁggt P%’Liaégthg,h-@i{/,'-N}H!f(ﬁ}ZﬂtRl 0% aRa-SR16 whert] RAOR 1ARDR 82 afe seledd Sidph Y

y one or nore groups selected fromhal ogen, A-C6 alkyl, Cl-C6
al kyl axy, Hahy lineat oRbranhed Chi€ib alkyl chain; as defi ned above; - an amino group

| d f h Lsting.of NRLIR12.. 7 1
i no- ¢ et AR BB EEhBIGH 1% on o TRAEP AR Srs A WP,
ranges f r%t?’rﬁifﬁ HRra @0flp Bhosen Hoth RILNRIERAI,-EHHO(EIBROH; -CHON, or by the

am no-cyc group possi bly substituted on the ring by a group selected
from OH, granpl-XIRRilKehereincf4isre and ordhis srected from, thegmpymeansisting af -CQr, -

cycl oal ky ro Si ubstad t he, 4 u elec from
NR11 R12, ng'e) 'méﬁg&h 'Eﬁqﬁ’én dR'l(;kBg\rq}a@gg zaeﬁdng 6%0%&%{39 g'ﬂﬁla#h;% E‘S’?’éup
sel ecied Edngigtingeoflr pypolitingi sidrpliplidk, tletralpldesyyrary tétrhhyérofiiraney n dioxangheny |

possi bly substituted by one or nore substituents selected fro he,. gr oup
consi st i ntpiophens; pyeding, phenyl,apphihyl, diphenyl, gyrazek praza), ISQWOG-I;H ﬁi&ﬂde%e}?

obj ect of i [ y | ' t he
resent | BASBLPRERERc BYSHE of Bt Grblih sefhoulnbtialdaet, IR RMILCRCS o
(1) i n whalkilogn DMy amiiR6, R Hdrdi R1 2aveds definediaboe;t ed. The presence of an
al pha, al pha-di suybstituted amno aci,d and the pr.esence, of I e
ampno gr gup?ni AR SHAHPC Hgﬁ?&s‘g‘?@ ﬁﬁeg@BPrp‘c'ﬁmﬁén% é}ff'mlg‘i%ﬁ ?‘?ﬁ&Cﬁ@&H be
consi ger I F,af;oszahu hﬁ‘éﬂ%}’ r LSt i

bel ongfngﬁ?‘gﬂt‘ﬁ% ag@%grt%t?{h or a’ ?‘Iﬁ §' 3 léﬁ%ﬁhelfﬁg%?@%?wﬁ’)ﬁ%’dgﬁ?g nr?

i nvent i onraages frdm 3th#; amt Bt andiR1Y aeas dpfingd abovel t s of the conpounds of

general formula (| .t h organi ¢, .or Jnorgani ¢ aclds select r group
consi sti ngalb?nql??'d’ryﬁlﬂ\ajl%'? g@uﬁcﬂoas,lbly }lif)‘ Vg oggl?edpn%ﬁ%géﬁ%}%l %?egieldgi,:gr%ce ic
acid, trifldQROPRESL, wheVth R34 Qad R18 afe as defined above,

-a cycloalkyl group possibly substituted on the ring by a group selected from NR11R12,

20 wherein R11 and R12 are as defined above;
- an aryl group selected from the group consisting of thiophene, pyridine, furane or phenyl
possibly substituted by one or more substituents selected from the group coﬁsisting of
halogen, C1-C6 alkyl, C1-C6 alkyloxy, and OH.
Further object of the present invention are the ‘retro-inverted’ compounds of the present

25  formula (I) compounds, i.e. the compounds of general formula (I) in which one or more
amidic bonds are inverted.
The presence of an alpha,alpha-disubstituted amino acid and the presence of at least one
amino group in R3, which gives to the compounds a strong basicity, can be considered as a
peculiar structural characteristic of the products belonging to the general formula ().

30  Further object of the present invention are the pharmaceutically acceptable salts of the
compounds of general formula (I) with organic or inorganic acids selected from the group

consisting of hydrochloric acid, sulphuric acid, phosphoric acid, acetic acid, trifluoroacetic



10 APR 2006 PCT/ EPO2/ 12022 acid, oxalic acid, malonic acid, 6ml I c_acid,
"fumaric acid, succinic acid, tartaric acid and citric aci c’ 2% nor e,
obj ect of MHB/WFHEent i nvention are the single enanti onersP(%i[MElPleon

di astereoi soners of the conpounds of formula (1) or m xtures thereof,
originating fromthe 5 insertion into the structure of fornmula (1) of
chiral residues or groups. Further objeTt of the present invention are the
pharmaceutical fornulations conprising the conmpounds of general formula

(I') and t . Of . sal P SinP4E8 e acid and
formul ati %ﬁ%’ggolrc {cfl%arb g@%?ql%e%%ggé?ggﬁlwnmmgl @E neur o gl nin cAacF1)| gﬁs a
pat hogenetitric doid.e. to Detail ed description of the invention Preferred

conmpounds_of the invention_are the conpou of neral . fornul.a
ey ot FARBPTRo R OREF. P b8 ERST o RIS e Frigle Gmnigne] 3nd e

fromthe ghoups Bfﬁéfsséﬂtﬁtgc %&ﬁiﬁgeﬁfdﬂhﬁ Iﬁﬁ'rﬂi&tﬁﬁe%eﬁoﬁ -origiratRS Fointhed
glycine-type selected fromthe group consisting of
1- ami n®cyinsertion inte the stoxchuws of founalm (B of chic®l apsidues or groups.

1- ami | of b d

car bowyl | EURF AR e he BIOR bBfats e Baliuecgictil BRNRHARE Dol Bl RE
acid (1- Ab&ﬁllaodﬁ@s Zoiarﬁbﬁ&hpﬁféﬁﬁﬂg G)irahdxtﬂel ﬁseaQif dsdid - Ainfpounds for preparing
2-ami notetraline-2-carboxylic acid (2-Atc - rrethyl- -eth | gl yci ne,

2- et hyI - pharsepeuticgll fprmblatiens for fae Hpatuen hofbﬁhm,swgnw h neprokinin A plays a

met hyl - é but 4‘%‘?51?' yci ne, 2-nethyl-2-isobutyl gl ycine,
2- et hyl - ?ﬁﬁné e; and the other groups are as defined above.
Pr eferéedmma%g&;ﬁmpém@gﬁeﬁﬁbhe present i nvention are the conpounds of

formula (1) 25 wherein: - X1 is a COgroup; RL is an aryl or aryl ethyl ene
gr oup coanferradgcommmds obthezinkention dreths remppiedscotrgeael Torgmula, (I Whgsein

sel ected f,rom. | phenyl possi bly substituted by
one or & %{%ﬁ‘g@%ﬁ %g’%&?&@y selﬁggqlgd from hal ogen, C1-C6 al kyl

possi bly substituted by not 10 APR 2006 WD 03/037916 PCT/ EP02/ 12022 8 nore
than three fluorine atons (such ag a tri g uoronethylic group), Cl-C6

al kyl oxy possibly substituted b t than three fluorine atons (such

as a trifluoronethoxylic

-

—N cCO—

'k" | (11D

is selected from the group consisting of aminoacidic residues of o0~ disubstituted

15

glycine-type selected from the group consisting of 1-aminocyclohexane-1-carboxylic acid

(Ac6c), 1-aminocyclopentane-1-carboxylic acid (Ac5c), 1-aminocyclopent-3-ene-1-

carboxylic acid (Ac5c), 1-aminoisobutyrric acid, 1-aminoindane-1-carboxylic acid (1-Aic),
20 2-aminoindane-2-carboxylic acid (2-Aic), 2-aminotetraline-2-carboxylic acid (2-Atc), 2-

methyl-2-ethylglycine, 2-methyl-2-isopropylglycine, 2-methyl-2-n-propylglycine, 2-

methyl-2-(2-butyl) glycine, 2-methyl-2-isobutylglycine, 2-methyl-phenylalanine; and the

other groups are as defined above,

Preferred compounds according to the present invention are the compounds of formula (I)
25  wherein: _

- X1 is a CO group;

R1 is an aryl or aryl-ethylene group containing from 7 to 12 carbon atoms, wherein aryl is

a group selected from benzene, naphthalene, and biphenyl possibly substituted by one or

more groups independently selected from halogen, C1-C6 alkyl possibly substituted by not



_group), -OH, -NHR1O, -N(R O2, -SR10, -CONHRI O -COR10, -coqmq,pg-%poomo,
- OROCOORMY 037d39616R10, - CONHRI O, - ROCONHRI O, NHCORI O, and -y rein 5

RiOis H or %13/ i near or branched Cl-C6 al kyl chain, and RO }indj/g 2|”ne£:12r or

branched C1-C6 allylene; or it is the follow ng radical 1o possibly

substituted by one or nore substituents_i ndependently selected from

hal ogen, Cl- C6 al kyl possibly substi t ued by not nore than three fluorine

atons (such as trifluoronethylic group), Cl-C6 al kyl oxy possibly

subst i t uifide Mlam dhreeoflaorinea atdniy” ¢suchf asuar triflnosdmethylic grdupds C1-C6 alkyloxy

trifluoromethoxyli¢c group), -OH -NHRIO_ -N(R O 2,  -SR10, -.ﬁ:(]?lo, - | O,
- Rgcomlppsmmm%# byrataparg, thancpeg:figorine iomsy pmt Rﬁmb@,"ygﬁd

-nitro, wherei | G h\ne r d y CRé¢ RO
o o 1 nEREb O R NRUORRR I8 CORIRIE™COR D, COURYD, RACOQRIN: o7
wher ei N BROGGOREDLRICORT 0,CONHB 0 +RICONHR 10D NHICOR 10, iand anitroy whereimched
A -C6 al kyl chain, acyl radical R8-CO wherein R8 is selected fromthg
groups cB818iisH erp inean aathaanched £1-G6 alkyhahainand RS ds o lipcar orbrnched §1:Chyg | s
sel ected ﬁc&?m the group consisting of Hand linear or branched Cl-C6 al kyl;
- the anPifR& dic residue of general formula (l111) 25 is an

cc, a- di sgpié theétfellowingGediealt ype resi due sel ected fromthe group consisting
of 1- am nocycl ohexane- 1-carboxylic (Acé6c),

rboxylic acid (Ac5c), WO 03/037916 9 1 0 APR 2006
I ndane-| - carboxylic acid (1-Aic),
1- am nocycl ope ne 1- carboxylic acid (Achc),

S [fe, 2-nethyl-2-ethyl-glicine, R2 is a phenyl net hyl
group possi b tuted on the phenyl portion by one or two groups
I ndependent|ly selected fromthe group consisting of hal ogen, Cl-C6 al kyl, -
Cl-C6 5 alkyloxy, and OH - X2 is selected from-CONR6- and - CH2ZNR6; R3

i g Zl ;ge;g@is}]ﬁl? sststibited Bpohe of mdile swmmdb%enuenay gelédted Mwy}w C1-
(G2) - Coualiob possibiyngahstitieh by thot om dicsbspo flvenag| simsg(oish & an
ali phati &fﬂ%&&h&%i}ﬁé egr&%)?%ﬁ&éWo%pfd’sgﬂ’ﬁ}p%ubsﬁtuted by not more than three
fluorine atoms (such as trifluoromethoxylic group), -OH, -NHR10, -N(R10);, -SR10,
-COR10, -COOR10, -R9COOR10, -OR9COOR10, -R9COR10, -CONHRI10, -
15 R9CONHRI10, -NHCORI10, and -nitro, wherein R10 is H or linear or branched C1-C6
alkyl chain, and RO is a linear or branched C1-C6 alkylene chain, and
wherein D = O, S or N R7 wherein P7 is selected from the group consisting of H, linear or
branched C1-C6 alkyl chain, acyl radical R8-CO, wherein R8 is selected from the group

consisting of H and linear or branched C1-C6 alkyl chain;

20 - R6 is selected from the group consisting of H and linear or branched C1-C6 alkyl;

- the amino acidic residue of general formula (III)

A><B
Re am

25 is an o,0~disubstituted glycine-type residue selected from the group consisting of 1-

aminocyclohexane-1-carboxylic (Ac6c), 1-aminocyclopentane-1-carboxylic acid (Ac5c),



_ pyrrolidine or piperazine possibly substituted by one or tv€ gi, | kyl
chains; - X3 is a bond or it is selected fromthe group conq Prﬁ%@f -CO,
-CH2-, -ARRPT6_ 0o cHe-, and -NHCO; 15 - R5 is sel ecREHERREMRhe
group consisting of: a) an aliphatic heterocycle selected from pi peridine,
pyrrolidine, norpholine, diazepan, tetrahydropyran, tetrahydrothiopyran,
and 1, 4-di oxa- 8-azaspirof 4, 5] decane, pd®ssibly substituted by one or two
groups selected from Cl-C6 al kyl, hydroxynethyl, cyanonethyl, Cl1-C6

al kyl oxy,, an {1} : I gL PPSSH: - - ieHeid - R17
gr oup méf@iﬂ‘)%n%g cggog@%égéapr@ngﬁ ?’hg%girng;u °1§g%§%dsﬁé%§qo% rrrlg’rxg&ol I ne,

pi peri di fac5qy2-hmethyliphenylalahine Brethy)-2eathyleglidines et r ahydr ot hi opyran; c) a

pi peri dine, possibly C-substitut b 1-C6 al kyl chai substituted by a
group X5R¥Risga Phﬁ'@f]@e&‘yifgr‘?‘g’ BOs§ s%bs%ﬂ?eq Qnstg? é’g"?'@g Rqr@?ﬁ ?He&&r éfuéﬁo

consi st 0 SdoBdentt thed- ebiSdthn ofHatbge R CHL6: CRIGE i s
sel ect edrycrng’f%l?% grou cioeﬁtseidsqcigﬁg 0 %l%rane, %DOI’ pholgiene, pyrarugflg,

t hi opBenalkylety, aid/OFhpyr an, tetrahydrothi opyran, pyrrolidine, cyclohexane,

cycl opent apne, 1-3-di.oxa | azol 1, 4-di oxa-spiro(4,5)decyl, possibly
substi t ut” Eﬁéﬁﬁﬁg&oﬁ@%bﬁ'ﬁg@@?’ed from hal ogen, Cl1-C6 al kyl, Cl-C6
al kyl oxy, 3in9ﬁdes£dg&b9me$\¥sﬁmﬁo geoif) an@R6 thewoRowing gidéh: R 1 and R12 are

selected fromH an 30 linear or branched C 1-C6 al kyl; d) a piperazine
possi bly ©RybXg<Rsed by one or two C1-C6 al kyl groups and possibly N

substituted by a group selected from - (CH2)20(CH2) 20H, -CH2CN and a group
X4-R16, mwlgrdleR 2006 WO 03/ 037916 PCT/ EP02/ 12022 10 wherein X4 is a bond

it * AT TS T CH i ey

'S 'se consi'sting of pyridine,
t hi ophene3, a CSICHbyeloslRylens groupr aitbbi akiphatiet haterpdyadé welacted pipeidinesxane;

5/ R12 ancoymolde s PRsTAREPosHbbS DHUISH DX AAGL BT LBARaBsh Y
subst! tuLogh Rk di dr'ifll sleidd figfthe ?‘%@%ﬁﬁisﬁﬁ -@b20GH;-, NH,LB1E-, -00-2

cycl oal kyl" " poOssi bl'y substitut oup NRT1R12, wherein RII and R12
are as dafHpegshdabd€0-g) an heteroaromatic sel ected from pyridi ne and

Lgirrggl%lng's' ]%1'51)@9 at_gatﬂowﬁxseegrgu%%%lsjigpﬁggﬁrt icularly preferred are the
a) an aliphatic heterocycle selected from piperidine, pyrrolidine, morpholine, diazepan,
tetrahydropyran, tetrahydrothiopyran, and 1,4-dioxa-8-azaspiro[4,5]decane, possibly
substituted by one or two groups selected from C1-C6 alkyl, hydroxymethyl, cyanomethyl,
C1-C6 alkyloxy, and OH;

20  b) an azetidine possibly substituted by a <(CH;),-R17 group wherein R17 is selected from
the group consisting of morpholine, piperidine, pyrrolidine, tetrahydropyran, and
tetrahydrothiopyran;
¢) a piperidine, possibly C-substituted by a C1-C6 alkyl chain, substituted by a group X5-
R18, wherein X5 is a bond or it is selected from the group consisting of ~C(R11)(R12)-, -

25  CO-, -CH;CH;-, and -COCH,-; and R18 is selected from the group consisting of furane,
morpholine, pyrrole, thiophene, tetrahydropyran, tetrahydrothiopyran, pyrrolidine,
cyclohexane, cyclopentane, 1-3-dioxane, thiazole and 1,4-dioxa-spiro(4,5)decyl, possibly
substituted by one or more groups selected from halogen, C1-C6 alkyl, C1-C6 alkyloxy, -
OH, -NHR10, -N(R10);, and -SR10, wherein R10, R11 and R12 are selected from H and

30 linear or branched C1-C6 alkyl;

d) a piperazine possibly C-substituted by one or two C1-C6 alkyl groups and possibly N-
substituted by a group selected from —(CH,),0(CH,);0H, -CH,CN and a group X4-R16,



Xl is a-CO group; Rl is an aromatic group selected frony*aﬁw%rﬁﬁﬁ
consi sting of biphenyl, phenyl-ethylene, naphthyl, phenyl? p e,

benzot hi BB79%enzof urane, and indol e possibly N substPETERR/139229 Cl1- C6

al kyl group, which can be possibly substituted by one, two or three 15

groups independently selected fromthe group consisting of hal ogen, Cl-C6

al kyl possibly substituted by not norédthan three fluorine atons, C-C6

al kyl oxy, OH, NHR10, and N(R 0)2, wherein R10 is selected fromH and Cl-C6

al kyl; t Ryherdih X9 i86i68hE of &Sk d16ct8d ABRNEBE FrodpUorMsting éi*-_ldHi-?—L%ﬁ'-@H%,e%d rom
t he group consi sti ngRof 1- ami nocycl ohexane-1- carboxylic acid“(Ac6c),
1- am nocy€PE&Sbnt and-R1G Hs beslsetdde i%xmd:he 2grogpc@uisisting of pyridine, thiophene,

1- am noi - boxvhic acid.(1-Aic) 1-am,nacycl opentan-3-ene 1-
L o ARGl SRR g Stk i Ml B TR |
2- met hyl ePaktafiho grotgi setsctd®dfrbm HNRIRPR 125 ad pN?P?dH;{)ﬂNRhIEIP%em‘ﬁ?HI'TQ the
phenyl group possibly substituted by a C1-C6 alkyl group; 25 X2 i1s

sel ect ed Rlgond nomRyas dgfiseda¥®Mer : R3 i ncl udes at | east one basic anino group
havi t f ] : < R5,,.wh in: - R4 i | d

the. o out) EAtiBHRbal0h Mooy, il B il e propp dgieciie o O opd 50

a C5- C8 dNRi1RARkyt engclpalkyp possitiy tsabstititod by Vs gRReMIRN ERE, aikbréi R Phand/| ene,

and an ah\iﬁhat i c, heterocycle selected from pi peridine, pyrrolidine and
pi per azi ' ituted by one or two Cl-C6 al kyl groups; WO

cd g
03/ 03791 : . Is a bond or it is a group
sel ect ed@}%%&@%ﬁggglec@%%éﬁ@%gddﬂmﬁﬁem . - R5 is selected from
a) ano al Aniomgsicthésetcompoyndspastidudad yepreferredardthe gomppurcidniesdinng of

pi peridige, pyrrolidine, norpholine, diazepan, tetrahydropyran, and
1, 4-di oxgﬁésgiépﬁig?"‘&[p& 5] decane, possibly 5 substituted by one or two

D) “an 2z S1 g P SIS SOUBefepted front e fhof Sig PPHIRIBRY, phATeRAG,
t et r ahy dnagh$hsdn ;phedylethjriphend, d bereofineptiche,y tenzofinane,t whdd idole ¥eksibl aNky|
group, a?u%sﬁt‘ﬁ?esdtﬁyt g Eﬁijé) Xlk?rl gc.’rrogll){pwhich can be possibly substituted by one, two or three
15 groups independently selected from the group consisting of halogen, C1-C6 alkyl possibly
substituted by not more than three fluorine atoms, C1-C6 alkyloxy, OH, NHR10, and
N(R10)z, wherein R10 is selected from H and C1-C6 alkyl;

the amino acidic residue of general formula (III) is selected from the group consisting of 1-

Vit

aminocyclohexane-1-carboxylic acid (Ac6ec), 1-aminocyclopentane-1-carboxylic acid
20  (Ac5c), 1-aminoindane-1-carboxylic acid (1-Aic), 1-aminocyclopentan-3-ene 1- carboxylic

acid (Ac5c), 2-methyl-phenylalanine, and 2-methyl-2-ethyl-glycine;

R6is H;

R2 is a phenyl-methyl group, having the phenyl group possibly substituted by a C1-C6

alkyl group;
25 X2 is selected from —-CONH- and CH,NH-;

R3 includes at least one basic amino group having the following formula:

—R4-X3-Rs

wherein;

- R4 is selected from the group consisting of a group —(CH,)- wherein n ranges from 1 to
30 3, a C5-C8 cycloalkylene group selected from cyclopentylene and cyclohexylene, and an

aliphatic heterocycle selected from piperidine, pyrrolidine and piperazine possibly

substituted by one or two C1-C6 alkyl groups;



X5-R18 wherein X5 is a bond or it is selected fromthe group consisting of
"-C(R1 1)(R12)-, i0 -CO, -CH2CH2-, and -COCH2-, and R18 itga\P@rﬂm)

sel ect edMOBM3TH60phene, tetrahydropyran, tetrahydrothi oppcaBPOMRo20! i di ne,
cycl ohexane, cycl opentane, and 1-3- di oxane, possibly substituted by one or
nore groups selected fromCl-C6 al kyl, -NHR10, and -N(R10)2, wherein RO

Rl | and R12 are selected fromH and kj near or branched Cl- C6 al kyl; 15 d)
a pi perazi ne possibly Csubstituted by one or two C 1-C6 al kyl group, and

possi bly_N-. substituted by a gro sel ected .from- CN =R16, wherein
X4 is a-B¥érigaben ?rﬁtésag’éﬂ&é?]gﬁe#?f@mf@&ﬂgﬁd'% 3@&2@“@%’4 s sel ected
fromt hepgr; &&ﬂﬁi’ ting of pyridine, thiophene, tetrahydropyran,

nor phol i %,lg)%bg?ra yd]riof urane, and 1, 3-dioxane; e) an ami no group_ sel ected

f r om NR&)L B 2liphmtic Nist¢ropierseltedfiom toegroum cousisting of pipariding pymiodidmeas
defined abqve, f)..an am no- | ohexane . C ohex ssi bl .

subst it m‘%’&‘@ﬁe’t iAZepaty %&aﬁ B8t and %—M—fﬁ-mg@ﬁﬁﬁﬂ%&%ﬁnﬁo P are as
def i ged ;ah\iuBed By oRB dISWR SBUPITRSlbdted FBHIPCI ATH SIk§N)ICICEYalRYIOkY]i OH, aronst

t hese conpounds Tore preferred are the present conmpounds of fornula (1) 25
wher ei ncyatomethyk- - - CO- group; Rl is an aromatic group selected fromthe

group coupsi sti.ng of enyk - et e . | .and
benzof u?’gﬁ%?zeﬁl i P@H%’ﬁ%? iat%%g)dﬂ@}{ zg‘nﬁgm’ﬁ/\ﬂgre&l Rﬁﬁ?@fg% an;
i ndepe“@?&?iﬁéﬂﬂ&bqﬁsﬁﬁlyf CaubiRhed®y.a €1-C6lallA g land abstithtyd dylasgrotpit ed by
not nore than 30 three fluorine, atons, Cl-gs al kyl OX:% . OH OEI@&S) gg_d
N( RL0) 2 X&-BE®wherringX? ds a bpud el is selested fromm the @roupsconsising of @Fes: wo
03/ Q37916PCT, /12022 1 > ap i+di i,d g ; | a
(1117 2005 aC G ot COCHE, SR RAC ) & BT, sAchbd R0R! AickBh! 2
1- am nogstehodrepyrang tétrahgdinthigpyran,apyrmolidine cycloBéxdine, lyclagentanepaadyl-3ret hyl ;
f5 0|X|20:,\,iS @C@Q lp’ﬁgsli?h'::qgl lstft;jéﬁ lqagggoml eafltg?rg ng?ou?)%Sslel(t?':ctzélag1 1%10(1)11 ¢1%8 aﬁcr;'ij, -Ntl-ﬂiﬁ), the
and -N(R10),, wherein R10, R11 and R12 are selected from H and linear or branched C1-
C6 alkyl; |
15 d) a piperazine possibly C-substituted by one or two C1-C6 alkyl group, and possibly N-

substituted by a group selected from -CH,CN and X4-R16, wherein X4 is a bond or it is

selected from —CH,- and -COCH,-, and R16 is selected from the group consisting of

pyridine, thiophene; tetrahydropyran, morpholine, tetrahydrofurane, and 1,3-dioxane;

¢) an amino group selected from -NR11R12 and -NH-(CHz)m-NR11R12, wherein R11,
50 R12 and m are as defined above;

f) an amino-cyclohexane or a cyclohexane possibly substituted on the ring by the group -

NR11R12, wherein R11 and R12 are as defined above;

g) an heteroaromatic group represented by pyridine.

Amonst these compounds more preferred are the present compounds of formula (I)
25  wherein:

X1 is a —CO- group;

R1 is an aromatic group selected from the group conéisting of phenyl-ethylene, naphthyl,

benzothiophene, and benzofurane, possibly substituted by one, two or three groups

independently selected from halogen, C1-C6 alkyl possibly substituted by not more than
30 three fluorine atoms, C1-C6 alkyloxy, OH, NHR10, and N(R10), wherein R10 is selected

from H and C1-C6 alkyl;



- R4 is selected from-(CH2)"- wherein n ranges from1l to ag%ﬁperidi ne
possibly 10 substituted by a Cl1-C6 al kyl group; X3 is a b & r Is a
group seMQ¥R¥6om -CO and -CH2-; R5 is sel ected from PEI/ERR/®RIIZphatic
het erocycl e sel ected from pi peridine and tetrahydropyran, possibly
substituted by one or nore C 1-C6 al kyl groups; 15 b) a piperidine possibly
C-substituted by a Cl-C6 al kyl group, 1gubstituted by a group X5- R18
wherein X5 is a bond or it is a group selected from-C(R 1)(R12)- and

-CO, a R1 | 4 , el dfro r . and
13 i ot @ning Aef oS of fongll Rty 1 SRS B Pl X QIBREAART,

A - C6 alckboxylid\idid QA cév) candNC-&hibeyclopsfitinei1ncarddkyliBlacid (Aksc)R12 are sel ected
fromH and |1 near or branched Cl1-C6 al kyl; 20 c) a pi perazine possibly
C-subst iRGISEH by one or two C1-C6 al kyl groups, and possibly N substituted
by a gr = Rk¢ tein X4 is -CH2-, and R16 is selected from
tetrahy%ﬁ?ﬁ%&%ﬁﬂ ; 3-di oxane. Anmpng the terns used for describing the
presgnt X2i¢e@ONH-;t he followi ng are preferred: - the term "hal ogen" refers
to fluorjine, chlorine, bromne or iodine;, 25 - the term"Cl-C6 al kyl"
refers R BClyresf least eng basicampe geaupypnd 1 #5a OllaWHIERIOND: i sopr opyl |

n- but yl ,_.th,—_th_xh and, when possibly substituted by fluorine,

trifluoronet hy3, ~Sthe term"d-C6 al kyl oxy" refers to a group wherein the
al kyl pajerdis sel ected from nethyl, ethyl, n-propyl, isopropyl, n-butyl,
ter-butyl and, when possibly substituted by fluorine, trifluoronmethyl; 30
- the terld iCs¢lected %ﬂxy—l(@l%)ﬁ- whersins ntrangesgfrompl del % anddpiperidinarpossibline,

et hyl ene,, tripethylene, nand tetranethyl ene; WO 03/037916 13 10 APR--2006
PU/IEPOfPlls?%‘EQ&rBy?#eI'ﬁgHWT%)PEB cycl oal kyl ene” refers to a group sel ected

from cy{idthone b it is & gFduPReltciet frotn ~COC b sCH)-ene, and cycl oheptyl ene; -
the term"cycloalkyl" refers to a group selected from cycl obut ane,

cycl opeanselseted figpi| ohexane. 5 The conpounds of the present invention
heve Shape RS HRIeRR bt hBIRRAR B, uBHRR 06 podgCK L
t he act isalbstidfted\by bn&kbiinbre’C1-C6 alkyl groups;
15 b) a piperidine possibly C-substituted by a C1-C6 élkyl group, substituted by a group X5-
R18 wherein X5 is a bond or it is a group selected from —C(R11)(R12)- and -CO-, and R18
is a group selected from tetrahydropyran, cyclohexane and 1-3-dioxane, possibly
substituted by one or more groups selected from C1-C6 alkyl, -NHR10, and -N(R10);,
- wherein R10, R11 and R12 are selected from H and linear or branched C1-C6 alkyl;
20 ) a piperazine possibly C-substituted by one or two C1-C6 alkyl groups, and possibiy N— ”
substituted by a group X4-R16 wherein X4 is —CH;-, and R16 is selected from

tetrahydropyran and 1,3-dioxane.
Among the terms used for describing the present invention the following are preferred:
- the term “halogen” refers to fluorine, chlorine, bromine or iodine; -
25 - the term “C1-C6 alkyl” refers to a group selected from methyl, ethyl, n-propyl, isopropyl,
n-butyl, ter-butyl and, when possibly substituted by fluorine, trifluoromethyl;
- the term “C1-C6 alkyloxy” refers to a group wherein the alkyl part is selected from
methyl, ethyl, n-propyl, isopropyl, n-butyl, ter-butyl and, when possibly substituted by
fluorine, trifluoromethyl; - S
30 - the term “C1-C6 alkylene” refers to a group selected from methylene, ethylene,
trimethylene, and tetfamethylene;



Thus the present conpounds of fornula (1) can be used for B{f@gF g
" pharmaceutical fornul ations, possibly conprising phar mace @ﬁﬁ

accept abl WOHPHEHPs and excipients io commonly used in drREG/ERGHLRS,
useful for the treatnment and prevention of diseases in which tachykinins in
general , and nanely Neurokinin A are involved as neuronodul ators; as an
exanple we can list the follow ng di sedses: respiratory pathol ogi es, such
as asthma, allergic rhinitis, and chronic obstructive bronchitis;

opht hal m c,di sease tis Legie ,

al | er gi c "ol g It @? czyerér??’aﬁ)ﬁjflﬁy%g #gfe;%és\gélgs Oﬁﬁ( %le:éketae???l?\aﬁyaglﬁsgrdg’rs,

such as lcyélbpe‘iibj'l&le(;Oydohexylmrmdscychheptylenand Chron di sease, gastric

di seases, urinary dis asgs such asgag {lltl and | rl'glu_gﬁunenc]8 rect |({/

dysf unct i-dhe tergl s Tomeferiotoha &y P‘%%‘E B

depr essi (32 aﬁgﬁ hi zophreny, tunoural pathol ogi es, autoi mmuni tary di seases
S rela

or disea ‘ed to AIDS, cardiovascul ar pat hoI ogies, neuritis,
neur akgi a‘harcdmpoumis rofrthe plfesqm iinvention havetshowhan autagomshaayway to the action of

present  SOMBRRGE, STORORR &yl NeSGan o aid e EiBugy Gafltpdy ™
accordi n@el%@hver%m Sucﬁﬁ&g&,ﬁe&rbﬁnﬁn%erature and wel | known to the person

skill ed reacti ons of amidic condensati on,
subst i t utThos thaaﬂﬁs&ntmonmouanﬁfommlaa(ﬁ aan beruserforaprepsraripg @hmcst}tmhet ic

Cehomos. dorRgions Pinkinl rpomaeiag henoicbll. »ifbatabls Alhils g GEREAS"

accorgi nQonﬁribnl}hﬁse'ilbﬁlﬁsdmkliﬁBd@ts, hifefuhforfté brexwnest aﬁ@@mntmmbeaﬁemhm wi se
clearly specifi'ed, the substituents are as defined above. For exanple, the

conpoundavhi¢h tgelekinins fmgeneral, andynamely Neurekinin Aearedavelved spyneveormednlators;

fol l Sch f
general - 4 3% AnapiE o od B ottoling ik SehoRRtohy tofoeft ol 3hiakiney 7 ©
(V). VO QHéfgre’ Yhinitis, (aﬁd lamﬁa asyﬁﬁcu%ﬁms;tzqaﬂhﬂmc Sdibeases, 1such adi s

case, as an exanpl e, ain, _as,an exa t he ,co unds . of
g eneral fconiBnetivitis, ) Sl‘é& rﬂlﬁ@s%t %‘Pg e allergise %g °t i dermatitis, g&do RROFiASSe he e

2, aqgor ding. P alsBfielL! dutiY a8 GrEBY Cdtéh, WicdrGACEAIRRSand Chron disease, gastric

diseases, urinary diseases, such as cystitis and incontinence, erectile dysfunctions, diseases

of the nervous central system, such as anxiety, depression and schizophreny, tumoural

pathologies, autoimmunitary diseases or diseases related to AIDS, cardiovascular

pathologies, neuritis, neuralgia and treatment of pain, in particular visceralgia,
20 inflammatory processes, such-as osteoarthritis or rheumatoid arthritis.

The present compounds of formula (I), as defined above, can be prepared according to

methods described in literature and well known to the person skilled in the art, such as by

reactions of amidic condensation, substitution, addition or reductive amination.

As an example the synthetic paths described in the general guidelines in the following
25  reaction schemes can be followed by making the obvious and suitable changes according

to the substituents.

In the following schemes, unless otherwise clearly specified, the substituents are as defined

above.

For example, the compounds of general formula (I) may be obtained according to the -
30 following Scheme 1 by reacting the activated carboxylic acid derivatives of general

formula (IV) with the intermediate compound of general formula (V). |



a) fOI‘ITB.tIOI’] of the oxazolinone of fornula (VII) starting £6(ﬁpa vated
‘carboxyllc acid derivatives of formula (N) and am no acid Re

(M), wi WP QMFUGl e activating and condensing agents; 10PU)‘/EPmnmzon of
oxazol inone of formula (VMIl) with amnes of fornula (VIII) protected with a
suitabl e protective group P, followed by deprotection by nethods known to
the person skilled in the art, to obtidgin the conmpounds of formula (IX); c)
acyl ation, alkylation or reductive anmnation with suitable reagents to
yield the fmal conpounds of fqrrula (1). 15 Rl )r z + H2 p (IV) (V)

14 (2a) (\/i) WD 03/ 037316 1§ II) (VI11) 10 APR 2006 P02/ 12022 X 2,
(CH2)n KR 0 R W 9(?\case as a PXRX A e, and n =
0, 1, 2. ]I' conpeunds t ent Ryventi oRcanhbecu ar i ogs
isomeric fo . I'n fact 5 er s the configurati of he arbon | i nked

to RS is univocally preﬁaxe by uS2ng during the syftheSis thé specific
i somer of the am no acid derivative, frequently the other starting
products can be. constituted by m xtures of stereo isonmers of difficult
separat i ol Vherefore, the conpoynyly of the present invertion can be
obt ai ned as m xtures of diastereoi somers. These m xtures can be resol ved
by chromat ography. The conpounds of 10 fornula (I) can however be used as
single i.grers as well as mxtures of isoners. Sonme exanples of the
present conpounds and of the preparation nethod thereof are

In this case, as an example, X; = CO.,

5  Again, as an example, the compounds of general formula (I) can be obtained as described
in the following Scheme 2, according to the following sequence of reactions:
a) formation of the oxazolinone of formula (VII) starting from activated carboxylic acid
derivatives of formula (IV) and amino acids of formula (VI), with suitable activating and
condensing agents;

10  b) reaction of oxazolinone of formula (VII) with amines of formula (VIII) protected with a
suitable protective group P, followed by deprotection by methods known to the person
skilled in the art, to obtain the compounds of formula (IX); -
¢) acylation, alkylation or reductive amination with suitable reagents to yield the final
compounds of formula (I).

15



_provided in the following for illustrative and non limti nqopkgﬁ)%gs of the
present invention. Exanple 1 15
Na[ N' ( beWPBINHB ophenyl - 2- yl car bonyl ) - 1- ani nocycl opent anRET/EPOXRIIZONYI | - D-
phenyl al ani ne- N-[ 3( nor phol i n-4-yl)propyl]amde la) to a solution of
1- am no-cycl opent ane-1 -carboxylic acid (1 g, 7.66 mmol) in 30 m of
anhydrous di chl oronethane (DCM N, O bi ¢{trinethyl silyl)acetam de (BSA) (3.8
m, 15.4 mol) is added under nagnetic stirring, after 15 mn ' '
trimethyl chl orosyl@gne (TMSCLl) (0.38 20 mi, 10 % of the BSA volune) is
added. The am no idis conpletely é/l ani sed (the WD 03/037916 16 10 APR
2006 PCT/ EPO2/ 120142 | ution at the'r end of the additl is clear), and
sol veN—+R 10 (@b)of

after about 2 rs stirring at m ngperature
bonyl 4chl ori de Y7. 66 {@i3)d
rea@ion mxture. The reaction is for 12 hgurs

benzo[ b] t hi ophepe- 2-

DCM i s added t

under stirrRyg at oom tenperature. 5Rghe sol ution i's concentrated under
reduced pressure, then 50 m of NaHCO3 aq. 1M are added, and is kept under
stirring for 30 @ rything is transferred Irﬁ%ﬁ a separatory funnel, then
et hyl acetate (Aé ; (50 M) is added; the hre i s shaked and the
organi c phase is renoved. The aqueous solution is acidified up to pH =1
with HC16N and washed with AcOEt (3 x 10 50 nl). The organic phases are
coll ected together, transferred in a separatory funnel and washed with H20
and brine up to pH = 5- gani c phase is dried on anhydrous Na2SO4,

t hen brought X ess.. | ated residue is tallised from
acetonitrile, ﬁ‘lﬁ‘; Po ' \ K&@WI , el = 639 of
N'(benzo[ b] t hi ophene- 2-|car bofiyl )-IF am d nopynt aneMN - Har oxylic acid.

15 HPLC (nethod E): Rt 14. | b), To a sol ution nhydr o 20)'HE ( m )
of the product™com ng ﬁ_som anpl (BZ a) (500 nmgy, 1.73 mmol ), a?

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de hydrochl oride (EDC) (2.08
mol , 0.402 g) and dii sopropyl et hyl am dﬁx D PEA) (5.2 mol, 0.89 m) are
added. The solution is kept under stir g for 2 hours at room

t enper at g¢leme1e sol vent is 20 evaporated, and the residue is dissolved
with AcOEt (50 ml); the organic phase is washed wth NaHCO3 1M (3 x 50

m ), HCl Intlvis casexasm example,aXnr &CandaaOpli2. sol uti on of sodium chloride (3

X 50 M ) rhel BSinBS 8RR  oF B8 pildeRl invinfild S6h S0cHRUS M2 and WGt TS

5  whereas the configuration of the carbon linked to RS is univocally prefixed by using during

the synthesis the specific isomer of the amino acid derivative, frequently the other starting
products can be constituted by mixtures of stereo isomers of difficult separation.
Therefore, the compounds of the present invention can be obtained as mixtures of
diastereoisomers. These mixtures can be resolved by chromatography. The compounds of
10  formula (I) can however be used as single enantiomers as Well as mixtures of isomers.
Some examples of the present compounds and of the preparation method thereof are
provided in the following for illustrative and non limiting purposes of the present
invention,
Example 1
15 N°[N"(benzo[b]thiophenyl-2-ylcarbonyl)-1-aminocyclopentane-1-carbonyl]}-D-
phenylalanine-N-[S(morpholin-4-y1)propyl]amide _
1a) to a solution of 1-ammo-cyclopentane-l-carboxylic acid (1 g, 7.66 mmol) in 30 ml of
anhydrous dichloromethane (DCM) N,O-bis(trimethylsilyl)acetamide (BSA) (3.8 ml, 15.4
mmol) is added under magnetic stirring; after 15 min trimethylchlorosylane (TMSCI) (0.38
20 ml, 10 % of the BSA volume) is added. The amino acid is completely sylanised (the



brought to dryness. 0.450 g of

© 2-(benzo[ b] t hi ophen-2-yl)-4-cycl opentyl -1, 3- oxazol i n- 5- onel O(AfRBZWﬁTrmI ,
yield = YEA3/03YH60bt ai ned. 25 HPLC (nethod E): Rt = 21. 86pi/mPoztizez To a
solution in 15 m of anhydrous THE of tert-butyl oxycarbonyl-D phenyl al ani ne
N hydroxysucci ni nm dyl ester (500 ng, 1.38 nmol),

N- (3-am nopropyl)-norpholine (1.328 ngol, 0.201 nm) is added. The stirring
is maintained for 90 m n. The solvent 1s then evaporat ed, and t he residue

% Son e el S R B2 SR e i
chlorid t Vil I th
cvapor 2t BB, 8%%?@81’*?9%8-6&@%“%8@98%%“’&%92/ i O 1,4
my of ({DXEMhbistagtiekiocthe reavyion Mriptuee YTt remition-isvkes(foo i p holisrunder stiryipg @byl]
amde) (1.21 mol, yield = 88% are obtained. HPLC (nethod E): Rt = 10.35

m n. Id°qfﬂé-°155’ coming fromExanple lc) (0.474 g, 1.21 mml) is
di ssgl vegel Bnitfants c@ﬁce%trafédiﬁhbit teliicdd préfshred Rhdn"5 0 i 6T NaHEOS @%tﬁa aré he

solvent 1s evaporated, and the residue is di ssol ved _and brou to dryness

Wi th t oladdeds andis kept hndds stitringfor 30/a Huerythingisdeansiorrad inta a Ssbﬂra'fefy

arcts. el BERL O o i g ughindo el G g’ue%?us"Lhase

I's washggn¥ddy other 5 portions of CHC13. Al the organic phases are

collected, then transferred into a separat orHX‘HlO funnel ; one washin
made wi tTheaquentiswolutionds acidified mprta PB4 ovith HGH 6Nrard washsd ivath,AeQE ( § dr| ed

on Na2S he, sol vent s e ., f
ol el or30 miy Tof Brasht mheed HECRIBLE T oRbueR, hafebyelIR o scbplidty Fufiiand
hydr ochlyaishéte w1ﬂhe])IzO' Qnd b?rﬁietﬁp @ pHN=25-61 Yhe! bfgaﬁfc Ill(ihsahs dhedmlnyaiﬂxydmu@-BG\l
and 1 m of anhydrous THE of the product comng f %I e lb 66.5 ny;

0.245 P04 4 s@bmuigbﬁomqﬁ% T;bﬁéml%tﬁ regisiug dherysta ‘rs ‘i°€1t¥1 %872 1y,

0. 247 f =5 g l{.oned
to refI a%xme4§4"k @8@2@/‘ glrmvr %h/ hgﬁsol ven°@:lﬁ“‘?&3ﬁ%% f)ﬂrogggure, t he
resi due ahﬁn((jhy@fbpbntﬁﬁb-w &dirbd;qﬁEtacl(dSO m), and the solution i's transferred
in a separatory funnel washed once with a sodium chloride saturated

sol ubi oﬂ{Ph(ﬁ@l@hgéﬁbd{tp‘ha%@”'mndrr ed on Na2SO4 and the sol vent 20
t ‘AbM)d]ﬁ db
s\é\?g?sg 13’22823%51 ?%%&%%gl ng ‘a &{(}fd?g%aqﬁl ar %gOﬁlE lr@gspsgrg 10%,

RP-18e (rbg,m.73 erhmam; s1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochlonde (EDC)
(2.08 mmol, 0.402 g) and diisopropylethylamide (DiPEA) (5.2 mmol, 0.89 ml) are added.

The solution is kept under stirring for 2 hours at room temperature. The solvent is

20  evaporated, and the residue is dissolved with AcOEt (50 ml); the organic phase is washed
with NaHCO3 1M (3 x 50 ml), HC1 IM (3 x 50 ml), saturated aqueous solution of sodium
‘chloride (3 x 50 ml). The organic solution is dried on anhydrous Na;SO4 and then it is
brought to dryness. 0.450 g of 2-(benzo[b]thiophen-2-yl)-4-cyclopentyl-1,3-0xazolin-5-one
(1.66 mmol, yield = 96%) are obtained. '

25  HPLC (method E): Rt =21.86 min,
1¢) To a solution in 15 ml of anhydrous THF of tert-butyloxycarbonyl-D-phenylalanine N-
hydroxysuccinimmidy! ester (500 mg, 1.38 mmol), N-(3-aminopropyl)-morpholine (1.328
mmol, 0.201 ml) is added. The stirring is maintained for 90 min. The solvent is then
evaporated, and the residue dissolved with AcOEL (50. ml); the organic phase is washed

30  with NaHCO; 1M (3 x 50 ml), HC1 1M (3 x 50 ml), saturated aqueous solution of sodium
chloride (3 x 50 ml). The solution dried on anhydrous Na;SO4. Following the evaporation



A H20+ 0.1 %TFA;, B CH3CN + 0.1 % TFA, elution with a IJd i@ﬁ zgiadlent
from1l09%8 at 5098 in 40 mn, flow 10 m/mn; UV detectio (F

The fracMORP3EI6responding to the peak of t he product hEUEERE&3R022

col l ected, concentrated to small volunme at reduced 25 pressure and

| yophi lised, yielding 0.124 nmmol of Na[ NC(benzo[ b]thi ophen-2-yl carbonyl) -

| - am nocycl opent ane- 1-car bonyl ] - D- phenyl al ani ne- N-[ 3( nor phol i n-4-yl ) propyl ]
am de (yiel d = 51 %after purification). Ms (mz): 563.3 (MH). HPLC’
(method E); = 14,

(1R, 35) icthe- RPJ’YNFN %ﬁe%[‘ﬁ Eﬁ?gﬁﬁﬁg’ ?ﬁg‘i’nyéﬂ?'BBWMIE}@%YH'WWBIB%#E an- 1- ¢

ar boxy] i41) imed- carboxylic-N-[ (1
S, 2S) - yﬁoﬁﬁ@%ﬁé il m&o@?aggysgﬁga%%%@?gdlo APR 2006 PCT/ EP02/ 12022

2a) To d—IHcﬂJ(methudED Rﬂ%lQ.Sﬁminam nocycl ohexane (1.14 g, 10 nmol) in 50 nil

added drléSLrB ’Ezi%hﬁdl T b atE éﬁﬂgthcgm %Jg#f%begﬁﬁg?ﬁg%m?em ggfylat eis

filter e%ogaﬁdndﬁl Hél 4Nbﬁﬁafbbc5!ﬂe Qe 30’ he salveht iseex&ﬁbﬂaﬁbdy\ﬁahé hhd geside is

startin I am ne | ohexane. The organic filtrate ( is 5 extracted

w. t h HC|d1s1sn1v@¢m® bmtyghatmdmessawmmhsenemdwth ebselmp‘lhé@qleﬁhe 8 Rbpingdse to

t t t t
e ar i dalibis ARG koabhatioh fibneluith 5o irGr SRR 5&? et exell " o0 S
resi due Aﬁer@'hﬂéﬁ% \tﬁéiot phaséfs colleétbtaﬁmi thetaljaeous tphyde is aashal witls ather &t ed of

hydr ochl ori c aci d [HC) (2 nil) ﬁldd and, ?ubse uent | et hyl
et her (Yortians of iGH nélléh‘?\m&a@l"pﬂlﬁé?spﬁfﬁ spieqt &F‘é’p’éﬁ'&s j &;Sqpgratory

re it

ondBon il s IS s S8 £ Spd B RON &) hiRped s, Thclphgidicphad),
HPLC ( E)is dfféd en Raf80iThe stbenBﬁ&vapprétbdZ(m?mgl() nuhol Iym_lcb#c&‘iﬁ(c)tofm&m’r of from
En?rglrrgol gfo%a ﬂ?e\rglg; dzlmigqo_l ved In*’@ﬁ?{f"a}’l%ﬁ?}%ﬁi%&% ri&\gth 0.296 g (1.29

am N0y ol REN BRirtniad k}ﬂi%x‘ecofal@'rﬂl of iy@bu? CHOR ard P nllbfahihydrBis 7met D PEA
until an I'ne reaction is achieved e mxture is kept to react for 18
hours, tdfélre prddvd caimtitg frE@NEXeRipleilb) (6615magn® 345 mmnql) aswwlutiongf theeprogpeth

N N e
yieldin 16480 ifdllwedab r@fb for 48 howddi ch is then dissolved in 5 m 20 of
MeCOH and added wth 50 m of Et20. A white soljd precipitates and fter
filtrat iAfter ramoving the solvent at reduced pressure, the residue is dissolved with AcOEt 8
ml), and the solution is transferred in a separatory funnel, and washed once with a sodium
chloride saturated solution. The organic phase is dried on Na;SO4 and the solvent
20 evapbrated. 135 mg of the product are obtained, which is then purified by reverse phase. )
chromatography, using a column Hibar Merck LiChrospher 100, RP-18e (5 pm), eluents =
A: H,0 +0.1% TFA; B: CH;CN + 0.1% TFA; elution with a linear gradient from 10%B at
50%B in 40 min, flow 10 ml/min; UV detection ( A =230 nm). The fractions corresponding
to the peak of the product have been collected, concentrated to small volume at reduced
25  pressure and lyophilised, yielding 0.124 mmol of N“[N“(benzo[b]tlﬁophen-Z-yldarbonyl)-
1-aminocyclopentane-1-carbonyl]-D-phenylalanine-N-[3(morpholin-4-yl)propyl]amide
(vield = 51% after purification).
MS (m/z): 563.3 (MH"). HPLC (method E): Rt = 14.03 min.
Example 2
30 (1R,38)-acid-NY{N*[N%benzo[b]thiophen-2-yl-carbonyl)-1-aminocyclopentan-1-carboxy]-
D-phenylalanil}-3-aminocyclopentan-1-carboxylic-N-[(18,28)-2-aminocyclohexyl] amide



*

.y (yield = 68 %9 are obtained. HPLC(E): Rt = 15.5 min. The1roe§pnjt@sis t hen
di ssol vedwirnusd@rab of Et OAc and added with 20 nil of Et OAC/gdghipg bl 1
hour 100 ml of Et20 are added to the m xture, thus obtaining a Ite
precipitate 25 that, after filtration, gives 0.425 g of hydrochl oride of

(1R, 3S)-3-am nocycl opentan-3.. carboxylic-N[(1
S, 2S) - 2-N- (benzyl oxycar bonyl ) am nocycl olﬁexyl ] amde acid. HPLC(E): Rt = 8.9
mn. 2c) 0.425 g of the product com ng from Exanpl e 2b) are dissolved in

DVF (10 24)) Tauadsoh#titoheof (#S)28)MisrRirochelbliexnng (u14q5)y10 mralh & g0 ahlasf DEMP. 312
175 1.29 mmol) and

B PEA UrADEA ST 4 8ad rBRD) sivaibinctd mief RO f afled deepiby Gopeact
w th K ePSpeb fiadiich s el SiEB S AMRe |\t AN oL SABTg 0IBGAGE
10 APR 208iteR¥oTiERRizh 8 @B stantthgd diafin® Ryélohesdne.UFhdoRBat filfde (80 illj it i on
and renoval of the_solvent, 531 gg of raw product are obtained from which,

aft ed grext@rted with BEGIdN @xd0 my) end shepquesus extrast prs eollgcted, alBaligiseatopH =
bt ai . , = ] T, | f the B 1.t

Bt Onc/ i3 35 metel wifh BebE, G, 707 T8, 1Pl ofegSocSRrHioR et im

I sol at i emhedrohd BlapSOQ thényfiltepedasd Bﬂﬁéﬁf to(d_lrgxfe%@ﬂ{&?reﬁi@a@fﬁﬁé%weﬁ%b]mﬁof

am nocycl opent an- 3-carboxylic-N-[ (1 S, 25) N- (benzyl oxycar bonyl)
ami nocyanefhangl; then gthy acetategsatunpied of) hydrachloric agid (E&QA'C%IG)\) £2 p) isreddadass

t ect | 1 ) nol f 1- .. . . .
P oy &Pdy kdthelyerly etk dfhet-(38 1) HUGRE ) whle brecinjtate in suspenpion, Thisygeq
Wi tho5 mprecipitatof b, Cfiltered ( t andretdijddsi Ity - %ﬁaﬁﬁgdel,ﬁhegr eaft i(a8,28)Nur e

I's kept undgr sﬁ)‘jprri %%ipfor 2, hours unti| the am. no acid derivative is
conpl et ZPGRORERLYPXyLarbopyldiamingeyclehexane hydrgchloride (vieldst §0,8 6%l or i de of

benzot hirghrepsy: Rt <. Ic acid are added drop by drop in 20 M of DCM
and the Mth(J!?)-eils a gﬂv%d to react for 1 hour at roomtenperature. The

or gani ¢ 2b}36Qimigofl .2Gmntainofiheiprddwdt icoming ront Exafiple Ja) atle dizsoloed &nhy @ilous
NAZECt SRR S oD g IS el o SR A et o
ook oRbaR B O s M R SRSRC SR
of the analkaline ractiomjisfachieved. &Fhe mixddde is kept to react for 18 hours, then added with
DCM (50 ml). The organic phase is washed with KHSO4 5% (3x50 ml), NaHCO; (3x50
ml), H;0 (3x50 ml) and dried on anhydrous Na;SO,. The organic solution is then filtered
and brought to dryness yielding 0.610 g of a yellow solid, which is then dissolved in 5 ml
20 of MeOH and added with 50 ml of Et,0. A white solid precipitates and, after filtration, 440
mg (yield = 68 %) are obtained,
HPLC(E): Rt = 15.5 min,
The residue is then dissolved in 10 ml of EtOAc and added with 20 ml of EtOAc/HCI;
after 1 hour 100 ml of Et;O are added to the mixture, thus obtaining a white precipitate
25  that, after filtration, gives 0.425 g of hydrochloride of (1R,38)-3-aminocyclopentan-3-
' carboxylic-N-[(18,2S)-2-N-(benzyloxycarbonyl)aminocyclohexyl] amide acid.
HPLC(E): Rt = 8.9 min.,
2¢) 0.425 g of the product coming from Example 2b) are dissolved in DMF (10 ml) and
added with N%(tert-butyloxycarbonyl)-D-phenylalanine (0.312 g, 1.29 mmol), EDC (0.230
30 g, 1.29 mmol), HOBt (0.175 g, 1.29 mmol) and DiPEA until an alkaline reaction is
achieved. The mixture is kept to react overnight, then 30 ml of DCM are added and the
organic phase is washed with KHSO,4 5% (3x50 ml), NaHCOj3 (3x50 ml), H.0 (3x50 ml),




*

. (0.50 g, 1.67 nmmol), EDC,.(2.08 nmol, 0.402 g) and Di PEA (a. Zﬁml 0. 890
"m) are 20 added. The solution is naintained under stirri (9 2mhours at
room t enP& @§7U6 The solvent is then evaporated, the respdnerézi20issol ved
in AcOEt (50 m), the organic phase is washed W|th NaHCO3 1M (3 x 50 m),
HJ IM(3 x 50 m), sodiumchloride saturated aqueous solution (3 x 50
m). The organic solution is anhydrifjged on anhydrous Na2SO4 and then
brought to dryness. 0.450 g of
2- (benzo[ b].t hj ophen-2-y @)Ia( - cycl ohexyl - oxazol -5 25 one (1.57 nmmo|, |eI d =
2

94 %) afed guedemhaydrmis@NaRy. r&%ﬁri}ltratmn andremova}iof theolveyt, 534 g g r

oot 0 AR B ke by S0, 0l FO N G

unHI a]??’%)lfgéﬂmo daﬁﬁﬁgfﬁ)éktadgﬁ)ﬁ\r;ﬁd The ;n?thg;edljs Ehgn heat ed to20 )
X or | X | |

;ﬁg \l/Jvas ABe reipasg o 53&0%%03'9 ‘*?lg‘k%*gmqﬂ-l tle@ﬂé@eqwkwcwhjt?g éh(%;[é%in

o 51 i, it P B BHEORNIORY mlnGe nldciibdad 8¢ (1R S8} R0 DRRHR A yness

= 17. 08 asiiinodycldpentiniR3 <afoxyHe- 5@1@@&%&@%&9@&6&@@?2 ahlifocy0 loﬁbif] ned

solid product is dissolved in 1 MeCH and 1 ml of acetic aci The
resul t i pgideatcisk HPRG(E) sddedf mite h 250 ng of pal | adi um on carbon and

doscr i pat) sl igh mlRsoHe Ee%km@%fé#%%bmw o8B eE12 and a et n peak
at Rt —aﬂnnmymmxmue@tboxﬁc%mte fishéridetl w00 &fl of DCMparad adsled avith 5 mboval  of
the solvent, the reaction mxture is then purified in 10 runs_of

pr ep&r abf N&bﬁr(@#ﬁ@%lsaps ceiamide. aihwaemwamlpkgatut@émes f9r2( 250 X 22
, t t % % '

(gr adi eﬂr%‘lt’mig#}ﬁ to %8&0042: AE;@ aE%Psné)o?]H: t%lﬁ)dm%é‘l@ﬁq#e)soﬂx?éef&rg@ ogr aphi c

fracti onmoMmﬁﬂhloertdﬂbeﬂzqﬂhmphéne@ndrﬁb@lﬁraaiMe addedairop by dedpeitt 29nml oft o

evap orabig’F |eI d a resjdue, of 70 rrgl of _ .

(1R, 39) Ofth e Rixtge s AU e torrash FREnL Bowy at roomy tsgpprature. Thy W@E‘}’Gl opent an- |

-carb

. 5 - peAnly LK ATLBEN it ater (G POt ous NESOR M ™ Lok o)

2. 61§ mbm&ght@b-ldmessﬂeaﬂcgqndzd ovith ExgO,(thys ylzld;ng(z 60 giigicki PROR; %Bo%wm 1H,

CH- NH, NH 15 3Ac5 4.45 1H,

(k) it o N enadh b b dlicasbony by eaaitocylofipnants - CamORgHe ey i (f 6) Hy

NHCH- 1, ﬁﬂLcl\dH%ﬂﬁﬂ‘E)Pﬁ?équmMﬂm 3Ac6e. + NH3+ + NHCH- D-

2e) To a solution in anhydrous THF (25 ml) of the product coming from Example 2d)
(0.50 g, 1.67 mmol), EDC (2.08 mmol, 0.402 g) and DiPEA (5.2 mmol, 0.890 ml) are

20 added. The solution is maintained under stirring for 2 hours at room temperature. The

solvent is then evaporated, the residue is dissolved in AcOEt (50 ml), the organic phase is
washed with NaHCO; 1M (3 x 50 ml), HCl 1M (3 x 50 ml), sodium chloride saturated
aqueous solution (3 x 50 ml). The organic solution is anhydrified on anhydrous Na>SO4
and then brought to dryness. 0.450 g of 2-(benzo[b]thiophen-2-yl)-4-cyclohexyl-oxazol-5-
25 one (1.57 mmol, yield = 94 %) are obtained. HPLC (method E): Rt = 22.1 min.
2f) 0.176 g of the product coming from Example 2c), dissolved in 5 ml of anhydrous
CH3CN, are added with 82 mg of the product coming from Example 2d) and with DiPEA
until an alkaline reaction is achieved. The mixture is then heated to reflux for 18 hours.
' The reaction mixture is then diluted with DCM (20 ml ) and washed with KHSO4 5%
30 (3x50 ml), NaHCO; (3x50 ml), H,O (3x50 ml), and dried on anhydrous Na,SO4. The
mixture is filtered, brought to dryness and grinded with Et,0, thus obtaining 185 mg of a
white solid. HPLC(E): Rt = 17.08 min.



. Phe); 7.90-8.02 (m 2H C(4)HC(7)H,; 8.3 (s, 1H C3)H; §.39A§§ H,

NH- | ACSCQ MS- FAB: 644,3 (MrH)+ HPLC (nethod E): Rt =11.8 'raln. Wth
anal ogou®VEYW3HUE or by obvi ous changes for a skilled per BGWEP220320! | owi ng
products have been prepared: Exanple 3
NY{NC[ N' ( bi phen-4-yl carboxy) - 1-am nocycl opent an- |
- car boxy] - D- phenyl al anyl'} - (1R, 3S)-3»am nocycl opent ane- |
-carboxylic-acid-N-((1 S, 2S)-2-am nocycl ohexyl)am de 25 trifluoroacetate
salt M5-FAB: 664.32 (MtH)+ HPLC (nethod_E): =_10. L N ampl &, 4 Nr
{" [ Na( N'Thewp w;»ta}quoﬁﬂ(lldmm%#%ﬁ%ﬁ'}%ﬂla&? M&B‘B@#‘Qﬁﬂ‘ of E%‘EE ag@y % 30
phenyl al anyl ) - So)is 2aasd WY r bfi-adl fwifflated WItRS) - 2-
am nocy FX tﬁ)&%‘ﬁﬁméénl?ése%flrl %@r%%dgé{lﬁ;%gﬁgga}dgﬁﬁwsﬁgﬁgb %41..32 (MtH) + WO
03/ 0379h§d§b@eﬂ@oﬂ9m®@@ﬁnﬁmﬁd&m2mmm ppuve deseribrsbiconditions, thepegk it n.
Exanpl e N# e a ' . _ ,

{ Na[ Na[ J{t(’h%f’%?‘}l?@%”rm@}d-alméﬁ’i‘iR?BE?'&:R%’E)QT?%W93%?35%xy] - D- phenyl al anyl } -
(1 R.3S)4 ARG 7t i is6lvBht( the reaction mixture is then

S, 257 2 At At o anp GhAll aREHRA of MBS OvBl e reacton B ™ () +
HPLC ( mejukified i) 10 Rinsofpraparative. chrénetopiaphibusing a column Vydac Peptide&Protein

N7{ N'[ Na( benzof ur an- 2-yl car boxy) -.1=am ng L, opant an r v, - yl al an
LA SSN o DRI AR R P PR

S, 25) - 2'(?-{?&1%3‘8}/6%%%% of B UF0 mid; iffowy @pasapt e salt Ms-FAB: 628.3 (MrH) +
HPLC (nmethod E): Rt = 9.25 mn. amle 7 ) '

The chromatographic fractions which resulted pure from HPLC analysis are collected and

10 evaporated to yield a residue of 70 mg of (1R,3S)-acid-N"{N"[N"(benzo[ b]thiophen-2-yl-

carbonyl)-1-aminocyclopentan-1-carboxy}-D-phenylalanil} -3 -aminocyclopentan-1-

carboxylic-N-[(18S,2S)-2-aminocyclohexyl] amide.
'H-NMR (3, DMSO-&s): 1.2-1.9 (m, 22H, CH,); 2.6 (m, 1H, CH-CO-3Ac5c); 2.9-3.20 (m,
2H, (B)CH,-D-Phe); 3.85 (m, 1H, CH-NH, 1,2 di-NH,-cyclohexane); 4.2 (m, 1H, CH-NH-
15 3AcSc); 4.45 (m, 1H, (0)CH-D-Phe)); 7.1-7.25 (m, 5H, Caon-D-Phe); 7.45-7.85 (m, 8H,
C(5)H+C(6)H+_NHCH-1,2di-NH,-cyclohexane+ NHCH-3Ac6c + NH;* + NHCH-D-
Phe); 7.90-8.02 (m, 2H, C(HH+C(7)H); 8.3 (s, 1H, C(3)H); 8.9 (s, 1H, NH-1Ac5c).
MS-FAB: 644,3 (M+H)"
HPLC (method E): Rt = 118 min.
20 With analogous methods or by obvious changes for a skilled person, the following

products have been prepared:

Example3
NT{N®[N“(biphen-4-ylcarboxy)-1-aminocyclopentan-1-carboxy]-D-phenylalanyl} -
(1R,38)-3-aminocyclopentane-1-carboxylic-acid-N-((1 S,28)-2-aminocyclohexyl)amide
25 trifluoroacetate salt
MS-FAB: 664.32 (M+H)"
HPLC (method E): Rt = 10.5 min.
Example 4
N’V{N SIN*(N. -(methyl)indol-2-ylcarboxy)-1-aminocyclopentan—l-carboxy]-D-
30 phenylalanyl}-(1R,38)-3-aminocyclopentane-1 -carboxylic-acid-N-((1S,2S)-2-
aminocyclohexyl) amide trifluoroacetate salt
MS-FAB: 641,32 (M+H)"



15 Na[ Na(4- (net hyl)cinnanoyl ) - (R, S) 1- am noi ndane- | - car boxy!I wg‘%l al ani ne
am de- N-P!E(l S, 3R) - 3- (nor phol i n-4-yl met hyl ) cycl opent yl ] ﬂ

(MH) + HYQOOYB&Mod E): Rt = 12.9 min. Exanple 8 20 PCT/EP02/12022
N'{ Na[ Na( benzo[ b] t hi ophen- 2-yl car bonyl ) - 1- am nocycl opent an- | - car boxy] - D-
phenyl al anyl ) - (1R, 3S) - 3- am nocycl opent ane-| -carboxylic-acid-N-((1 S, 2S)-2-
di nmet hyl am nocycl ohexyl ) am de hydrochioride salt Ms-FAB: 572.3 (M+H) + HPLC
(method E): Rt = 12.0 mn. 25 Exanple 9
NI { Na[ he | carbonyl ) - 1- am nocycl opent an- | - car boxy] - D-4-m
et hyl - ﬁfﬁﬁ@f’& tﬁ%? qﬂl Eagémé 3-am nocycl opent ane-1 -carboxylic-acid-N(1
S, 2S5) - Zﬂ%@kjﬂyl am nocycl ohexyl ) am de hydrochl oride salt M5-FAB: 686.3

(1\ 4+H) + 30 HPL.C (net hod E): Rt = 12.1 min. anpl e 10 WD 03/037916 22 10
APR 200V (NN P Gpethyh ggnnamoyl]-1 anunocyclopentan-l-carboxy]-D-phenylalanyl}-

(TN LRt SRR OB YRR ol SRR Ryl o arv! )
di meghy lyaffisiegoctdtobaxy! ) am de hydrochloride salt Ms-FAB: 656.3 (MrH)+ 5

HPLC (method E): Rt =119 min. Exanple 11 N?
(N [ Na( BESr-FeRir628 20 +HXAr boxy) - 1- ani nocycl opentan- |

- car box 1 R 3S)-3-am nocycl opent ane- |
-car boxiﬂg[g-: ﬁﬂ&g&@b?{tﬂéégfmé di me% hyl am nocycl oﬁexyl )am de hydrochl ori de

salt 1o 656. 3 (M+-H) + HPLC(rrethod E): R :118m'n Exanpl e 12
NI {N[N hen-4-yl carbonyl ) - 1- ani nocycl opent an-
- car box “@Eébﬁ}ugﬁgﬁyz-} lcar] oxy) 1-aminocyclopentan-1- carboxy]-D-phenylalanyl}-

10  (1R,38)-3-aminocyclopentane-1-carboxylic-acid-N-((1S,28)-2-aminocyclohexyl) ~ amide

trifluoroacetate salt

MS-FAB: 628.3 (M+H)"

HPLC (method E): Rt =9.25 min.
Example 7

15  NYN%4-(methyl)cinnamoyl)-(R,S)1-aminoindane-1-carboxy]-D-phenylalanine amide-N-
[(18,3R)-3-(morpholin-4-ylmethyl)cyclopentyl] '
MS-FAB: 635.2 (M+H)"

HPLC (method E): Rt = 12.9 min,
Example §

20  NY{N*N%(benzo[b]thiopher-2-ylcarbonyl)-1-aminocyclopentan-1-carboxy]-D-
phenylalanyl}-(1R,3S)-3-aminocyclopentane-1-carboxylic-acid-N-((18§,25)-2-
dimethylaminocyclohexyl) amide hydrochloride salt
MS-FAB: 572.3 (M+H)"

HPLC (method E): Rt = 12,0 min.

25  Example9
NY{N*[N%(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclopentan-1-carboxy]-D-4-methyl-
phenylalanyl}-(1R,3S)-3-aminocyclopentane-1-carboxylic-acid-N-(18,28)-2-dimethyl
aminocyclohexyl)amide hydrochloride salt
MS-FAB: 686.3 (M+H)"

30 HPLC (method E): Rt =12.1 min.

Example 10



- (1R 3S)-3-am nocycl opent ane- 1-car boxylic-acid-N-((1 S, 2S) i 1EP

di met hyl am nocs\écl ohexyl )am de hydrochloride salt M5 FAB: 92. R MH) + HPLC
(met hod BO03RI76> 7 nin. Exanple 13 PCT/EP02/12022

Nfi " {Na[ Na(N-(netl }yl)indol-2-ykcarboxy)-1.-am nocycl opentan- |

-carboxy]-D- 20 '

phenyl al anyl }- (I R, 3S) - 3- am nocycl opentyane- | - car boxyl i c-aci d-N-( (1S, 2S) - 2-

di met hyl am nocycl ohexyl ) am de hydrochloride salt 'H NVR (8, DVBO d6):

1.2-1.9 22H CH2). 2.6 1H, CH CO 3A . 2.90Q-3. 2 2H,
(P) CH, - &%N&?érm@h%lnsmmm&ﬁnkt:gchyslpnew@??*Cs‘%-r@&lf](@m%\eﬁ%a%ﬂé%21. 2 (m 1H,
CH- NH-3 ; 3 = hPheds ] A 5H, Cam,, - D-Phe);
7.45-7. @%)(%&ﬁg%%ﬁ%%%oﬁﬂga&}nggp%%%%ycl( (Thexane+ rIQI]HCH- 3Acggz+
HN( CH3) Mmmﬂzyl&)&ﬂﬁho@mkyl)ﬁnﬂeh&dmahlbﬁde% C(4)HHC(7)H); 8.5 (s, 1H,

S

Bub

C(3)H; 8.9 ﬁg NH-. [ AcSc). MS-FAB: -669:3 (MtH) +. HPLC (method E): Rt
= 12.2 nM#- MrED14 10 APR 2006 WD 03/ 037916 PCT/ EP02/ 12022 23

NYI Ney Nagﬁgpigﬁ{eﬁ.khﬁjog en1% pcar bonyl ) - (R) - a- et hyl - a- et hyl gl ycyl | - D-

phenyl al -3-am no cycl opentane-1 -carboxylic-acid-N((1
S, 2S) - 2-Exgmpledycl ohexyl ) amide trifluoroacetate salt Ms-FAB: 632.2 (MtH) +
5 HPLC (nethod, F): Rt =5.51 mn. Exanple 15
"IN {Nmﬁﬂ%(hywﬁ#ﬁa@mrb?w=%WWlQQ?B@PWFﬁP%BGT??B?%@W% anyl)
-(1 R3 - A2 1. f i AN .
cycl openﬁ?ﬁ%s-)l ?é?gr g}z(;}PPecn-taéncei ldgﬁp?}tyig,afgyz(-(gsﬁgsr?o%ycl ohexyl) am de
tri f | uor diaptiyddmineeydolickylyanidehydfthlofid¢ ki) + HPLC (nethod F): Rt = 5.58
mn. Exanple_ 1
N7{ NIf| ME&B@Q&%&B&W- 1- am nocycl opent an- | - car boxy] - R- 3(4( net hyl )
phenyl )aﬁpnwl(}mﬁgodlﬁ)?Rg):-ﬁ;mdjocycI opent ane-| -carboxylic-acid-N-((1
S, 29) - 2-

Example 12 |

N {N*[N%@biphen-4-ylcarbonyl)-1-aminocyclopentan-1-carboxy]-D-phenylalanyl} -

(1R,38)-3-aminocyclopentane-1-carboxylic-acid-N-((1S,28)-2-

15 dimethylaminocyclohexyl)amide hydrochloride salt
MS-FAB: 692.4 (M+H)"

HPLC (method E): Rt = 12.7 min.

Example 13
NY{N“IN*(N-(methyl)indol-2-ylcarboxy)-1-aminocyclopentan-1-carboxy]-D-
20  phenylalanyl}-(1R,3S)-3-aminocyclopentane-1-carboxylic-acid-N-((1S,28)-2-

dimethylaminocyclohexyl)amide hydrochloride salt
IH-NMR (3, DMSO-dg): 1.2-1.9 (m, 22H, CH,); 2.6 (m, 1H, CH-CO-3Ac5c); 2.90-3.20
(m, 2H, (B)CH,-D-Phe); 2.75 (m, 6H, N(CHs)2); 3.8 (s, 3H, 1-(CHy) indole) 4.2 (m, 1H,
CH-NH-3Ac5¢); 4.45 (m, 1H, (0)CH -D-Phe); 7.10-7.25 (m, SH, Carom-D-Phe); 7.45-7.85
25 (m, 6H, C(5)H+C(6)H+_NHCH-1,2di-NH,-cyclohexane+ NHCH- 3Ac6ec+ HN(CH;)," +
NHCH-D-Phe); 7.90--8.02 (m, 2H, C(4)H+C(7)H); 8.5 (s, 1H, C(3)H); 8.9 (bé, 1H, NH-
1Ac5c¢).
MS-FAB:-669:3 (M+H)"
HPLC (method E): Rt = 12.2 min.
30 Example 14



15 am nocycl ohexyl ) am de hydrochloride salt MS-FAB: 678 (4\/& + HPLC
(method E): = 12.8 min. Exanple 17 Nti'{NfjN

N- (et hyV‘KQWVQIQ yl car boxy) - 1- ani nocycl opent an- | - car boxyPC'REBDX/IQO@O

met hyl ) phenyl ) al anyl }- (1R, 3S) - 3- am nocycl opent ane-| -carboxylic-acid-N((1
S, 2S)-2- am nocycl ohexyl )am de hydrochl oride salt Ms-FAB: 655 (MtH)+ HPLC
(method E): Rt = 12.2 min. Exanple 18225

NY{ NL[ Na( 4- (et hyl ) cynnanoyl ) - 1- am nocycl opent an-1| - car boxy] R-3 [4-

S o) b N M@%ﬁ@%ﬁféﬁ RSB R AR e g+ HLc
(met hod IphenyRilasyl1{1R,38)8-amig@ Exanpl e é@lo%t%’é-%&%bﬁywa&@m&ﬁ?s 28§16

PCT/ EP02/ 12022 Na Na( benzo[b]thl ophen- 2-yl - carbonyl ) - 1- am nocycl ohexan- |
- car boxy poEnqeuelehexy hmdemﬂporpscqtamql -butyl ) am no] propyl } am de Exanpl e

20 Na[ Na}w%q@% Plﬁi - 2-yl -carbonyl ) - 1-am nocycl ohexan- |
- car boxy phenylalanine- 5 N-[3(norpholin-4-yl)propyl]amde Exanple 21
3- ci s5N HMLQ (héthed FR[Ri[t Hisbptirn- 2- yl car bonyl ) - 1- am nocycl ohexan-

| - car boxi! -D- pgenyl al ani | }am nocycl ohexan-l -carboxylic acid
-N-((1R I nocycl ohexyl)am de 'H NWR (8, DVSO-d6): 1.2-1.9 (m 26H

(m v NN Emg SRR dniein - llab i BroholldiR (139 25

1H, (a) Chmind Phe) ,cyaloﬁéttinelﬁ-cér%bxﬁll'é.-a&‘@-w((ﬂmﬁl@)amﬁocéﬁ (m @hide C( 5) H
+ C(6)H); ,7.59-7.65 ﬂm 3H, NHCH) 89-7.96 7)H); 8.3 (s,
1H, C( 3jufjuoreacgtatesplt 14 NH | Ac6c). MS-FAB: 672, 45 (M+H)+

10 MS-FAB: 616.3 (M+H)"
HPLC (method F): Rt = 5.58 min.
Example 16
NY{N*[N°%biphenyl-4-carboxy)-1-aminocyclopentan-1-carboxy]-R-3 t4(methyl)
phenyDalanyl}-(1R,38S)-3-aminocyclopentane-1-carboxylic-acid-N-((18,2S)-2-

15  aminocyclohexyl) amide hydrochloride salt
MS-FAB: 678 (M+H)"

HPLC (method E); Rt = 12.8 min.
Example 17
NYININ®(N -(methyl)_indol-2-ylcarboxy)-1-aminocyp_lopenfan—l-carboxyl-R—3-(4-

20  methyl)phenyl)alanyl}-(1R,38)-3-aminocyclopentane-1-carboxylic-acid-N-((18,28)-2-
aminocyclohexyl)amide hydrochloride salt
MS-FAB: 655 (M+H)*

HPLC (method E): Rt = 12.2 min.
Example 18 _

25 NY{N*IN%(4-(methyl)cynnamoyl)- 1-aminocyclopentan-1-carboxy]-R-3[4-
methyl)phenyl]alanyl}-(1R,38)-3-aminocyclopentane-1-carboxylic-acid-N-((1S,2S)-2~
aminocyclohexyl)amide hydrochloride salt
MS-FAB: 642.2 (M+H)"

HPLC (method E): Rt = 12.0 min.

30 Example 19



15 HPLC(nmethod E): Rt = 12.7 mn. Exanple 22

N"{N'[N benzogb]ﬁt hi ophen- 2-yl carbonyl ) - 1- am nocycl ohexan é MB‘!? -D
phenyl al a 03 ci s-am nocycl ohexan- | -carboxylic-aci CPW/EEWUOH
-am nopentyl)-amde triifluaroaeetate-salt 20 'H NVMR (8, DVsO-d6): 1.2-1.9
(m 24H, -CH2-); 2.2 (m 1H, CH CO 3Ac6¢c); 2.7 (m2H, NH CH; 2.8-3.15
(m 2H (f )C-H -D-Phe); 3.0 (m 2H, C2-NH3 ); 4.1 (m I '"H CH NH 3Acé6c);
4.35 (m 1H, (a)CH-DPhe); 7.05-7.18 (m 5H, CamD-Phe); 7.59-7.65 (m 3H,

B3 (s, NANeRRsplgbhet Py ehinyii dhifbosfolohelit ot M ph gt [
(et hod ,{ ISE, g&ygalmﬁb prop¥ @ 23 N'[N (benzo[ b]thi ophen- 2;

yl carbonyl)- 1- ; am no-i ndan- - car boxy] - D phenyl al ani ne-
N-[ 3( nor yl ) propyl ] am de 30 Exanple 24

eyl ol SN BIE B P YT s YRR GBS BB o006

PCT/ ERO2/ ?%( Jl-‘i‘yl)% pyljEnid) acid
3-N' {N [ enzo| b] t hi ophen-2-yl car bonyl) - 1- am nocycl ohexan- | -

car boxy] -Exapipden?1 al ani | ) am nocycl opent ane- | - carboxylic -N-(1-S, 2R)-2-

ey A SN St e T 52 2 2

CH' NH- 3 ﬁg@ﬁ%laﬂn@&u&gg )Jc'lth&‘ﬂi N‘c‘arb%xﬁléjémm}@ll{ ,28)2- aﬁlﬁﬂoc}ﬂohéng)ﬁ'ﬁldeD Phe) ;

); 7.1-7 rom D- Phe); 7.45-7 C(6)H); 7.6-7.75
( m 3H NHNMR(, gj1\v’1800@5)=( Ir2 129{m,<16¥1l IGHY; 2)3-m, EH,’I_IHECO BACOCKLI)-BY15 (B, 42

(Eignéllge %&,l(ﬁ)céﬁ;-n-ﬁfe),'vss 5500 15 CHNE 1 B NHA oy clohagane) 4. Dlen, 1L, CHoqEs ™ ™

3Ac6c); 4.35 (m, 1H, (0)CH -D-Phe); 7.05-7.18 (m, 5H, Carom-D-Phe); 7.39-7.45 (m, 2H,
C(5)H + C(6)H); 7.59-7.65 (m, 3H, NHCH); 7.89-7.96 (m, 2H, C(4)H+C(7)H); 8.3 _(s, 1H,
C(3)H); 8.42 (s, 1H, NH-1Ac6c¢).
MS-FAB: 672,45 (M+H)"

15 HPLC(method E): Rt =12.7 min,
Example 22
NY{N“[N%(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclohexan-1-carboxy]-D-

phenylalanyl}-3-cis-aminocyclohexan-1-carboxylic-acid-N-(5-aminopentyl)-amide

- trifluoroacetate-salt-

20 'H-NMR (5, DMSO-d): 1.2-1.9 (m, 24H, -CHg-); 2.2 (m, 1H, CH-CO-3Ac6c); 2.7 (m,2H,
NH- CH,); 2.8-3.15 (m, 2H, (B)CH,-D-Phe); 3.0 (m, 2H, CH,-NH3"); 4.1 (m, 1H, CH-NH-
3Ac6c); 4.35 (m, 1H, (o)CH -D-Phe); 7.05-7.18 (m, 5H, Corom-D-Phe); 7.59-7.65 (m, 3H,
NHCH); 7.40-7.55 (m, 5H,C(5)H+C(6)H+ NH;"); 7.89~7.96 (m, 2H,C(4)H+C(7)H); 8.3
(s, 1H, C(3)H), 8.42 (s, 1H, NH-1Ac6c).

25 MS-FAB: 660.22 (M+H)"

HPLC (method E): Rt = 12.4 min.

Example 23
N®[N*(benzo[b]thiophen-2-ylcarbonyl)-1-(R)-amino-indan-1-carboxy]-D-phenylalanine- -

N-[3(morpholin-4-yl)propyljamide

30 Example 24
NYIN*(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclopentane-1-carboxy]-L-

phenylalanine-N-[3(morpholin-4-yl)propyljamide



~acid-3-cis-NY{N [N (benzo[ b] t hi ophen-2-yl carbonyl)-1-am ngcdﬂaapent ane- |
-car boxy] -L- phenylalanil) am nocycl ohexane- 1 -carboxyli 2006

N- ( 2- ci sYPIBIE46] ohexyl ) ani de 15 Exanple 27 N Y{Na[ N ( bRGREP(12022

t hi ophen-2-yl carbonyl ) - 1- am nocycl ohexane- | -carboxy]-D phenylalanil}
-(L-(4R)am no-proline-N (1R 2R) - am nocycl ohexyl) am de Ms-FAB: 659. 20
(MtH)+ HPLC (nethod E): R =11.4mn.- 23§ Exanple 28 acid- 3-

ci s- NT{N [ N( benzo[ b] t hi ophen- 2-yl car bonyl ) - 1- am nocycl ohexan-1 - car boxy] - D-

phenyl al ani | } : ayg nocycl ohexan- 1- carboxylic- -N[(1

S, 2S) - 2- M ohexyl]am de Ms-FAB: 672.24 (M+tH)+ HPLC (method E): Rt
=12. 8Pi n(1R 38) Rid SRV NEENYBérko ] tHiSphdn-2-ylcarbonyl)-1-aminocyclohexan-1-

{N'[N (bénl}o[ ?)] t hi ophen- 2-yl _ca%on?ﬁ ) - 1-}(’;1m' nocy.)cl ope_nt-gn- | -carboxy]-D
phenyl al aaiboxylaRiphsoylelapi paminecyclopgntsogf rdachaxyli¢ 4N-(1S,2R)-2-

S, 2R) - 2-di_net hyd ani nRoc ohexyl] am de Exanple 30 30

aci d- 3- cimﬁlﬂgfﬂ@fgéﬁ?o[ b] t hi ophen- 2-yl car-bonyl ) - 1- am nocycl opent ane-| -c
ar boxy] - By R, BMSOLd,): 12971 0qaY 24ED @21k, A CHLOG=3 A )] 2.8-3.25 (m,

S, 2R) - ami nocycl%dﬁex-yl] daqn de V\gﬁ%Bl 03?19(1%% Zé(n?L 0 APR 2006 dDiF’CT/ EP02/ 12022
' H- NVR ( 2H, (B)8H,eB)Phe}; 420 (m,0l H,rCHNEH3 Acse)y 4.23.(fh, (B, CHINHOH2GHNHAe B

. 80- 3. - he): 3. ' ,

G o bl SRS s upbiho TS0 3, (0 -0
7.1-7.25 g ; - 7.920 , ,

NHOH, 3c S, 7657736 S8 NECHDS 79308 pfm, S CEENERIS g 11, , o
(1H,  NHCig(DIBhey2 (s, 90, NHAACHY). 2H, C(4) H+C(7)H); 8.25 (s, 1H, C(3)H); 8.9

(s, 1H, NH-1Ac5C). NS-FAB, 658.35 (MrH)+ HPLC(method E): Rt = 12.0 nin.
Eramids MS-FAB: 658,30 (M+15"

aci d- 3- cigppyht éx%tﬁw Eﬁrﬁt@ Pl 5 Bispphen- 2-yl car bonyl ) - 1- ami nocycl opent an-1 -carb
B)k(lg]n;/:}eﬂ EBxamplehocycl ohexan- 1- car boxyl i c- N-[ (1S, 2S) - am nocycl ohexyl] am de

acid-3-cis-N"{N“[N%(benzo[ b]thiophen-2-ylcarbonyl)-1-aminocyclopentane-1-carboxy]-L-
phenylalanil} aminocyclohexane-1-carboxylic -N-(2-cis-aminocyclohexyl) amide

15 Example 27
NY{N*[N%(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclohexane-1-carboxy]-D-
phenylalanil} -(L-(4R)amino-proline-N-(1R,2R)-aminocyclohexyl) amide
MS-FAB: 659.20 (M-+H)" |
HPLC (method E): Rt =11.4 min..

20 Example 28
acid-3- cis-NY{N“[N%(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclohexan-1-carboxy]-D-
phenylalanil}-aminocyclohexan-1-carboxylic- -N-[(18,2S)-2-aminocyclohexyl]amide
MS-FAB: 672.24 (M+H)"
HPLC (method E): Rt = 12.8 min.

25 Example 29
acid-3-cis-NY{N*[N%(benzo[ b]thiophen-2-ylcarbonyl)-1-aminocyclopentan-1-carboxy]-D-
phenylalanil} aminocyclohexane-1-carboxylic-N-[(1S,2R)-2-dimethylaminocyclohexyl]
amide
Example 30

30  acid-3-cis-NY{N*N*(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclopentane-1-carboxy]-D-

phenylalanil }aminocyclohexane-1-carboxylic-N-[(1S,2R)-aminocyclohexyl] amide



M5- FAB: 658.30 (MH)+ HPLC(nmethod E): R =11.9 min. Exanpl e 32 15

TN [ NK( benzo&wg?t hi ophen- 2-yl car bonyl ) - 1- am nocycl opent ane- 11 ahPBozaoq D- pheny
| al ani naWQWYHEUE-[ (1 S, 3 "PCT/EP02/12022

R) - 3- (4- (et hyl ) pi perazi n- 1-yl ) met hyl ) cycl opent hyl ] Exanpl e 33

N'[ Na( benzo[ b] t hi ophen- 2-yl carbonyl ) - 1-am nocycl opent an-1 - car boxy] - D- phenyl
al ani ne . anni de-N 2%

[ (15, 31-)-3-(4, (nmethyl)pi perazin-, 1-yl)carbonyl)cy. cl opentane. 20 Exanpl e
34

N[N (beﬁ&%@r Wd‘@ }/12C]a19 6%}@1 EHs) et I@FP éﬁerg}i Qoaﬁf*F?@tﬁﬁR‘e%‘? al anin
:CI d[ 5 (,(grgnaﬁ\-}o? Q‘l:g?e Mtehp% 2?X%Lé%%%§@%fcgﬁﬁ%lg ‘12 F}ex}aﬂn-'(r:'l-iz:ar boxy
D PRt LTI B 9 oD 740750

N' [ §\r( ( béﬁ@@ﬁﬁC@%ﬁ@n.ﬂ@i@éﬂ@@h% G)P ﬂ7%ﬁnnéﬂy%%ﬂb%NHt@fcmﬁme phenyl
al anid iz 78 T O M I B A 06 5025 A I U PLEIH) 8 35 UL B 37 30

(1R 35)

acid-3-Ng¢ g\fiHl\M-pQAz,sﬂ)b]thl ophen- 2-yl carbonyl ) - 1- am nocycl opent an- 1| -
car boxy] - D | al ani |'} .am nocycl opent ane- 1- car boxylic-N-(2-cis-

am nocydVg 4 B3 oMt APR 2006 WD 03/037916 PCT/ EPO2/ 12022 27 ' H NWVR
(6, DVB S (L CH2); 2.2 (m 1H, CH CO 3Acbc); 2.70-3.25
(m 2H, @ét}%!é?ie t_nyﬁajwlrln 1H, CH NH 3Ac5c); 4.2 (m 1H, CHNH 1,2
di - NH2- Exsdddekane CH NH3Ac6e); 4.45 (m 1H, (ac)CH-DPhe)) 7.10-7.25
(m 5H, D Phe); 7.45-7.70 (m_7H C(5)HC(6)Ht NHCH 1, 2

di - N2~ cagis-  BieindTHL [NFbenzofhitiienhey-ptsarbonylgd -anpinogycippentagy l-garboxsiD-

N PA?SSB ﬁ%‘%%%&ﬁﬁ%ﬁ%“ﬁsﬁkﬁ’ %SE&%@CE@T&? nide ™ Exanpl e 38

Q3R -1- (a benzo b thl ophen 2-yl carbonyl) - 1- am nocycl opent an- | - car box

]-D d E):

Example 32

15  N%[N%(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclopentane-1-carboxy]-D-phenylalanina
amide-N-[(1S,3R)-3-(4-(methyl)piperazin-1-yl)methyl)cyclopenthyl]
Example 33
N%[N*(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclopentan-1-carboxy]-D-phenylalanine
amide-N-[(18S,3R)-3-(4-(methyl)piperazin-1-yDcarbonyl)cyclopentane

20 Example 34
N¥N%(benzo[b]thiophen-2-ylcarbonyl)-D- oc-methylphenylalaml]-D-phenylalamne-N-[B-

(morpholin-4-yl)propyl} amide
Example 35
acid-3-cis-N*[N“(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclohexan-1-carboxy]-D-

25  phenylalanil}aminocyclohexan-1-carboxylic -N-((1R,28)-2-methylaminocyclohexyl)amide
Example 36
N*[N*(benzo[blthiophen-2-ylcarbonyl)-1-aminocyclopentan-1-carboxy]-D-phenylalanil }-
L-(4R)amino-proline-N-(-2-cis-aminocyclohexyl) amide
Example 37

30 (1R3S) acid-3-NY{N°[N%(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclopentan-1-
carboxy]-D-phenylalanil}aminocyclopentane-1-carboxylic-N-(2-cis- -

aminocyclohexyl)amide



_ phenyl alanil} -3- {[1 S-((2S)-am nocycl ohexyl)am no] net hyI#@r}Hino

cycl opentane Exanple 39 acid-3-cis-N {N [Na(benzo [b]

t hi ophenWRW®B2MBonyl ) - 1- ami nocycl opent an- | -car boxy] - D- PERVERY RPN | )
am nocycl ohexan-1 -carboxylic-N((IR, 2S)-2-di met hyl am nocycl ohexyl) 15
am de Exanple 40 (1R, 39)

acid-3-N{N [ N(benzo[ b] t hi aphen-2-yl cargonyl ) - 1- am nocycl ohexan- | - car boxy] -
D phenyl al ani | } am nocycl opent an- 1- car boxyl i c- N- (( 1R, 2R) 2- am nocycl ohexyl )
am de x4 -4-car I.c,_acj.d, -

(L[ 1 (5 oPBRB: MMSGs T Se e 2 2r ot GH:COAS R A
-cycl op 246G oy 2 NH,-

L5V 006812, IceptpuEy oy, 7, BamAQLghpi et Kol o2 e,

et hyl car b;mimek&nec_@ﬂ-lsrﬂemwc}), M\So(m 21 Ii)@@glnge—PhB)), 7|10 -7.25 (m, 5H, Carom-D-

Benzo[ bj t hi ophene- 2- car boxylic _aci d t hyl - [
- ( 3- nor pRaR)i 4a-7y10. (5, T5L I LAVHEHRS)) Hj-NHCH-l 2 d1-NH2-cyclohexane+ NHCH- 3Ac6c+

2(R a e

1 BEDEY GO B RO DU T kA ik eERE B, 825 (&

[ 1-(3- nDC(ﬁ)Hblm9(s3®I-I4N5H-1Ac5)q)yl car banoyl ) - 2- (R) - phenyl - et hyl ] - am de Exarrpl e

45 WO 03/ 037916 8 0 APR 2006 PCT/ EP0O2/ 12022

Benzo[b] ﬁ?oxyl ic acid { 1-]

1R- ( 3- 0 banoyl ) - 2-

phenyl m’]{-lﬁﬂ?kxh 6(1}32 c%?glgielnt 3-enyl}-amde M nfz: 561.3 (MrH). HPLC

(et hod e3812.16 mn. Exanple 46 5 Benzo[ b]t hi ophen- 2-car boxyl I c acid,
m&l_ﬂ_

47 Ehﬁ%?fﬁfi@m@ﬁ%& Filfiontiea 2:tieesbom -1 amifdcyofopentann 1-Grboxy} B °

(LU Comgnbaii - fnsl@%hg@,rmmmﬁo@mymw ykidpehRs b
E&mpMQ

acid-3-cis-N {N*[N%(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclopentan-1-carboxy]-D-
phenylalanil} aminocyclohexan-1-carboxylic-N-((1R,2S)-2-dimethylaminocyclohexyl)
15 amide
Example 40
(1R,3S) acid-3-N{N*[N*(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclohexan-1-carboxy]-
D-phenylalanil}aminocyclopentan-l-carboxyiic—N—((lR,2R)2-aminocyclohexyl) amide
Example41-
20  Biphenyl-4-carboxylic acid,- {1-[1-(3-morpholin-4-yl-propylcarbamoyl)-2-(R)-phenyl-
ethylcarbamoyl]-cyclopentyl } -amide
Example 42
. Benzofuran-2-carboxylic acid, {1-[1-(3-morpholin-4-yl-propylcarbamoyl)-2-(R)-phenyl-
ethylcarbamoyl]-cyclopentyl}-amide
25  Exampled3
Benzo[b]thiophene-2-carboxylic acid, methyl-{1-[1-(3-morpholin-4-yl-propylcarbamoyl)-
2(R)-phenyl-ethylcarbamoyl]-cyclohexyl}-amide
Example 44
1-[3-(3,4-dichlorophenyl)-acryloylamino]-cyclopentanecarboxylic acid, [!-(3-morpholin-
30 4-yl-propylcarbamoyl)-2-(R)-phenyl-ethyl]-amide
Example 45



_ to Exanpl e 48 Benzo[ b] t hi ophene-2-carboxylic acid (1-{ 0 APR 2006
1-[3-(2, 6-di net hyl - nor phol i n-4-yl) - 1

propy| caMAPI162- (R) - phenyl - et hyl car banoyl } -cycl ohexy| JCEHEPGS208 (1 z)
605.4 (MH). HPLC (nethod B): Rt = 4.57 min. Exanple 49 15

1Hi ndol - 2-carboxylic acid, { 1-]

1- (3- nor phol i n-4-yl - propyl car banoyl ) - 2y( R) - phenyl -

et hyl car banoyl | - cycl opentyl } - am de Exans. ple 50

1-[3-(3,4-d hen | o bo aci

(3 oy m‘of’é}ﬁu lﬁmn ér%?ﬁ@?"ééf’bg K SRR ProR e oR ¢
51 5-ph ?]Q Pﬁéﬁ‘t ﬁ}?-hﬂu

{1-[1-¢( ho n ropylcarbam)l)-Z(R)-

phenyl - emwnfzambwﬂlraymb@émwdp)mm 1@el@amimpl e 52

Benzo[ b] thi oghen- 2- carboxylic acid, (1-

1( R)Z-%3]-MI -[1, 4] di(;zlapan I1 yl § {25 propyl car banoyl ] - 2- phenyl et hyl
car bmmémfmqhwtmb&bmme abfd flaEILamﬁféﬁ')eth 23(1§1tﬁiéﬁﬂ5ét55?flc&f)amoyl)

1-am no-1-c¢ ent ancarboxyl ic acid (19.2 g, 149 mmol) 1n ni |

anhydr oueyc Ip-amide added,  under magnetic stirring, N O

bis(tri ng# Eé!lgwyl ) acet am de (BSA) (54 g, 268 mmol, containing 5% of

TVSCl) . bout 1 hour under stirring at roomtenperature to this

sol ut i oni-Muuzylf I-indodpRaatboylid ackl, bdHiH6hhorphokn-4a9-pRogylcd¥dinewlp-(R)-
di ssol ved in 200 m of 2C12 S added in about 2 hours; the reaction

mi xt ur e Phenklpihylgatemoyllreyclopgntydramide t ner 3 hours. The solution is then

evapﬂfag_%@%ggé reduced pressure, and the residue is treated with 200 m
of aque /037916 29 10 APR 2006 PCT/EP02/ 12022 K2C03 5% for 15 mn,

t hen extBatszdﬂuprenM%trbc(:@lm 100 aeid) . Th@- {m{ﬁa(ﬂ;é dprha&yl-irmrpﬂohn—4—y1)
acidified vmth Cl. 37% | et e atlon of a white
sol i d, VWPEYI"FE 8%%%%@#@8‘%%0 ﬂﬁ@?ﬁ?@yﬁlﬁbgﬁﬁ ®dried on anhydrous
Na2SOA. Nikqnph)805.2 (MI‘F‘%EHPEC (hietto@ IR fegq BMAROr at ed, thus obtai ni ng

1-[ (benzo[ b]t h| ophene- 2-carbonyl ) -am’no] - 5 cycl opent anecarboxylic acid
(38.7 g_zﬂmzﬁﬁl) HPLC (rrethod A: R 3.51 min. Wth anal ogous

B o RS ohite R SR E@-&%ﬁ) BT <
acid  ethylcarbamoyl]-cyclopentyl}-amide
Example 50
1-[3-(3,4-dibromophenyl)-acryloylamino]-cyclopentanecarboxylic acid [1-(3-morpholin-4-
yl-propylcarbamoyl)-2-(R)-phenyl-ethyl]-amide
20 Example 51
5-phenyl-ﬂ1iophene—2-carboxylic acid, {1-[1-(3-morpholin-4-yl-propylcarbamoyl)-2-(R)-
phenyl-ethylcarbamoyl]-cyclopentyl} -amide
Example 52 _
Benzo[b]thiophen-2-carboxylic acid, (1-{1(R)~[3-(4-methyl-[ 1,4]diazepan-1-yl)-
25  propylcarbamoyl]-2-phenylethyl carbamoyl}-cyclopentyl)-amide TFA salt.
52a) To a suspension of 1-amino-1-cyclopentancarboxylic acid (19.2 g, 149 mmol) in 500
ml of anhydrous CH)Cl,, is added, under magnetic stirring, N,O-
bis(trimethylsilyl)acetamide (BSA) (54 g, 268 mmol, containing 5% of TMSCI). After
about 1 hour under stirring at room temperature, to this solution benzo[b]thiophene-2-
30 carbonylchloride (29.2 g, 149 mmol) dissolved in 200 ml of CHzCl; is added in about 2
hours; the reaction mixture is kept under stirring for further 3 hours. The solution is then

evaporated under reduced pressure, and the residue is treated with 200 ml of aqueous



. HPLC (nethod A): Rt = 4.08 mn. 2006

1-[ (6- Bronp- napht hal ene- 2- car bonyl ) - am no] - cycl opent anecar‘o%wﬁi c acid 1o
HPLC (nmeMEb®/0RY216Rt = 4.03 nin. 1-(3-(E) PCT/EP02/12022

p- Tol yl -acryl oyl am no) - cycl opent anecarboxylic acid HPLC (nethod A): R =
3.47 mn.

1-[ (5-Chl or o- benzof ur an-.2- car bonyl ) - amaono] - cycl opent anecar boxyli c acid

HPLC (nmethod A): Rt = 3.74 nin. 15 52b) To a solution in anhydrous THE (500

m) of t r Qni : 12. 7

0 ca’ miSGOLAG 16k 18 8ot ERERAAIRN ReOREYS x 10 ufh. THS afiRbu pndsPls Heh, |

fst i rzf i Rgaoadiﬁettbﬁmu teth ua}H(Ble?% latit eanplie?ﬁpm't:iptt?jticm oBa Wdﬁtedsutliﬁpwmch;igr ring
or ours, € SOl ven .S evaporate 0 ryn S, n e es|iaue 1S

di ssol ve@ctrapwdm& 0?3160 6 angoﬂgmmﬁgﬁ%{# m‘rwﬂé@gamﬂ}ﬁq qQrganig cpbasﬁ %

citric ' 0% & 3 0 , Qn%F’s‘ C : Ay O Oftn ,'5@12_804

alnd Ibr oﬁgfﬁ%e%o éyﬁg@?&? ustmégbt %‘F%l n ai( [%@”ﬁ“@ﬁm g%}fkﬁg 2(-)%%&91)

O e e L

i nter ﬁedWéMSﬁ%P@"?fB%* ‘g}’ 108‘@%&#“6%‘9’&8’% .mg s have also been o t"“ne& ?

aID(LGCE E{e? i é?éﬁfe?_3gg@ﬁrﬁeﬁé-zlﬁrﬁh%%ﬁﬂﬂzﬁcﬁﬂ%ﬁﬁh&aﬂﬂoﬂﬁ@aéiaen- 4-one,

2- ( 6- Br cHBLGdpilethoddl &) R2~4.08 Biiwxa- | - aza- spi ro[ 4. 4] - non-1 -en-4-one, HPLC
(et hod L o= 5.65.m . .

2- (5- Chl '1Q§:%@H?é?%ﬂhg??-lﬁle%ﬁ%‘%%%?‘f“-”&}'&y%‘w?”61“29%]’8’8(11“1 a4 4-one, HPLC
(et fyod HPLC (BietH3d A): RtS740BMin52¢) To a solution in anhydrous DVF (100 ni)
of Z-D-phenylalanine (5 g, 16.7 nmol) HOBt (2.34 g, 17.6 mmol) and EDC. HCI
(8.73 g, 143-(Byprialyl-aciyley! -qyalopentapgpathoxplia acidPR 2006 WO 03/ 037916
PCT/ EPO Siy. kb Lng oAl er 30 mi n 3-am nopropanol (1.25 g, 16.72
nmol ) d?@%&iﬁlﬁa{%ﬁ‘ﬁv&( 68’4%@1 s added to the solution, and the reaction
i xt ur e j-p(5kElbroaberzo fitard-2 4ty IHatifh6]-cyt Bpemtdhctarbokiple atidt ure i s then
diluted wth AcOEt (200 m,) and extracted with KHSO4 (5% sol ution, 200 m)
and wi t HHREEGmethod Al RAEH74®iNt i on, 200 nl). The organic phase, dried on 5

Na2SOA £ : g : h
and Phe 15 28/ FLLAN B @GHoul T 083 of T EAATRANY Mol e ST oo
(5.15 g,(1864%, 55mmhgl), EDC.HCI (12.7 g, 66 mmol) and diisopropylethylamine (30 ml) are

added under magnetic stirring at room temperature. The reaction mixture is kept under

stirring for 4 hours, then the solvent is evaporated to dryness, and the residue is dissolved
in AcOEt (1000 ml) and washed with NaHCO; 10% (3 x 300 ml), citric acid 10% (3 x 300

20 | ml), H,O (3 x 500 ml), then ‘dried on Na2SO4 and brought to dryness, thus obtaining a
whitish solid of 2-benzo[b]thiophen-2-yl-3-oxa-1-azaspiro[4.4]-non-1-en-4-one (13 g, 47.9
mmol).

HPLC (A): Rt = 4.97 min.
With analogous procedures the following intermediate products have also been obtained:

25 2-(6-Bromo-benzo[b]thiophen-z-yl)-3-oxa—1-aza;spiro[4.4]-non-1-en-4-one,
HPLC(method A): Rt = 5.55 min.
2-(6-Bromo-naphthalen-2-yl)-3-oxa-1-aza-spiro[4.4]-non-1-en-4-one, HPLC (method A):
Rt= 5.65 min,
2-(5-Chloro-benzofuran-2-y1)-3-oxa-1-aza-spiro[4.4]non-1-en-4-one, HPLC (metliod A):

30 Rt=4.97 min, .
52¢) To a solution in anhydrous DMF (100 ml) of Z-D-phenylalanine (5 g, 16.7 mmol)
HOBt (2.34 g, 17.6 mmol) and EDC.HCI (8.73 g, 17.55 mmol) are added under magnetic



_ HPLC (nethod B): Rt = 3.48 mn. The product com ng fromthe previous
reaction, is deprot ect ed by hydrogenation (H2, Pd/C 10% qqrapRi20é to a

procedure k to any person skilled in the art, to give Ite solid 10
of 2(R)- gﬂ%@%’@ hydr oxypropyl ) - 3- phenyl - pr opi onani de (2‘9‘5 502/133225
mmol ), which is wused directly in the subsequent reaction. 52d) To the
product coming fromstep 52b) (1 g, 3.7 nmmol) dissolved in anhydrous DWVF

(40 M), the internediate described in3®2c) (1.11 g, 5.6 mvol) is added,
and the reaction is kept at room tenperature under magnetic stirri ng for

24 hour S The + '

or gan?c%gﬁq@, q?%é}\?\j/as ed E’E"‘?@é%itnlu% ﬁng gla ?f F@gﬁ? %?)gd ?r‘]?mgqgéat r at ed
tsol gt i oradaécti wm}“ﬂ’ﬁ atﬁd) the xl)eaglttids::::::%:otluieenkb}mtp:1 smi-qhwh m::;pmmxbralmjhmumgght
(1110 E)efqign&n?r'e‘ise ttoon Wluted with ACOBt (060 ) ad extraated vtk KHSG (%% sShufisn,

i T N g A O 10 G g

pr Odswt Nal$0, ofiltered Andrbrbught vib tdigntss,f isrtthb@rwzshéd fw:dﬁeuhgh ethies add thelwldtt i n
AcCEt (30 m). To this solution, malnt ned at 0O th an i ce bath, an
aqueous SOk in syspensinn igfHer qdjoglm 5 dssrqd produyct 6&1%M mmol).

2,2,6, 65 L JAyloxy (TEMPO 3.4 ng, 0.022 nrnol) is added
and dr&%ﬁb‘?/?%?%’gw@qugogg AT O (.83 M 1.55 m). The biphasic m xture

i's kept mtta pgéautgd@mugtt h frorh lﬂmgprf:grouﬁ Wabﬁﬁﬁtlgﬂc{iﬂoéectéiwgygtgm%ﬂ :T(flz,zﬁdT/ﬁhase
o gan! o 101 266768 18 AP TeANE R R FUERSTAR Shled 1 e PRk Ve AURIGIO: K
20 Yo

gheﬁmdz Pe%agjé%égg ?&rgxP@%?%ﬁ%.éﬁ&mJﬁ v\/mlj(i@§ gspurl I e bylLPﬁa"'sﬁr K
chr onat oggdadirectly Iﬁlmecs!ubmqanm,rcmiom) to yiel d 0.82 g of a white solid of
L 2 hS3ONTS e BPaisR g A Her %Eﬁbgﬁéai 7irpeD) ety iyRoss Dty
m n. 10(9‘635 %%ﬁnteﬁ?eﬁgfe%zgi&d Efﬁnéiﬁg()@% n%:{: ‘ﬂma@e@%@w&aeﬁﬂ@m de

(100 ny I's dissolve and added wt
1 mat hykepit Bt agasn matutelmﬁleng;agncmgnmlg)foaaﬁ hghiesc '|I'h¢n theanixtureds dilaed?

Aft ut as_ been tlrred or 1 | K (2 ,
b ASOE (330 ) 204 B orBREF phtec tarrashod i fpdied Beigp a0 ) R
ev apor a4 sstursisegolitRaeFINaHCER gﬂ xeSedl, ihéh dried &n RARIGEs Na, SO Saidl M@ﬁghtn HC1
IM The acid extract is washed with AcOEt (10 m) and Dbrought u
al kal i nt@ SRYDESs iRIEYR aswhite sQlidcels beme[h]tmophgneeWmc cih {Aot%ﬁl) (32 x 25
hydroxypropylcarbamoyl)-2-phenyl-ethylcarbamoyl]-cyclopentyl}-amide (1.51 g,
mmol). HPLC (method A): Rt = 3.73 min,
20  52e) The so obtained product (1.2 g, 2.44 mmol), without further purification, is dissolved
in AcOEt (30 ml). To this solution, maintained at 0° C with an ice bath, an aqueous
solution of NaBr (0.5 M, 5.35 ml, 2.68 mmol), 2,2,6,6-tetramethyl-1-piperidinyloxy
(TEMPO, 3.4 mg, 0.022 mmol) is added and, drop by drop, aqueous NaClO (1.83 M, 1.55

ml). The biphasic mixture is kept at 0°C under stirring for further 20 min, then the organic

25  phase is separated and the aqueous phase is extracted with AcOEt (20 ml). The organic
fractions are collected and washed with a buffered solution of KI (20 ml), 10% solution of
Na;S;0; (20 ml) and NaHCO; (5%, 20 ml); they are then dried and evaporated to give a
product, which is purified by flash chromatography (EtOAc/hexane, 80/20) to yield 0.82 g
of a white solid of 4-[2(R)-({1-[(Benzo[b]thiophene-2-carbonyl)-amino]-

30  cyclopentanecarbonyl}-amino)-3-phenyl-propionylamino]-propanal.

HPLC (method B): Rt = 3.99 min.



~m). The organic phase is evaporated, then purified by rreaﬁl\g; pweparati ve
HPLC (col onna: Conbi HT"'' (SB C18, 5m 100A, 21 x 50 mm %1 d:

H20+0. 190%NI3/03RVEN+0. 1% TFA, 95/5>5/95 in 10 nin, flow = BOT/EPPAM2032 7, =220,

270 nm) to yield 10 benzo[ b]thi ophene-2-carboxylic acid (1- (1

-[3-(4-methyl -[ 1, 4]diazepan-1-yl)-

propyl car banoyl ] - 2- (R) - phenyl et hyl car bggnoyl } - cycl opent yl') - am de TFA salt

(40 ng, 0.067 mml) M5 (mz): 590.5 (MH). HPLC(mathod A: R =3.05

e BRSO, D0oA B AR Bl i Bl o

1(R) - [ 3- {yfth e lLlP#]@ﬁsz i (135%hg,"1.01 mmol) and 1 ial acetic acid (0.2 ml). Aft
propyl car bam)yleﬂw tg eny I-et% | car bam;nn:}lo)gnl ggglnt ors !-caafﬁl g TFA)saI ?r VS
]

(mz): 5te. selu(tmhp Bmstu\‘adeﬁondd nm)l, Ne{CN)BH:620mg,. 0 3mepil) i dgided to the
Benzo[ b] t

Can e L DL c, Htier £ B e SR {8 oxaporatsg wndsr rpdnced ayesspe. and fhe fopie ¢ 9
car baéTDYblbdﬁétclls Qﬁ@ameh) mapcyaM.Mhd aéla)exu%Zt71s3wﬁé}4éd)w1ﬂHBLééEtr1@bh@.l; M R =

3.31 mn. Exanpl e 55 Benzo[ b] t hi ophene-2-carboxylic acid

1(R) - [ 3- bxpughtdxpdsz alksling pHdyi adding ®}id NaHEQ), yhen it is extracted w1th AcO{Et 2x25

Prony! e by 6 sl R bitted el il okl 25 1o

Benzo[ b] %obldﬁﬁﬁ*eﬂ&n& GT bsBl C 18,2514, (604, 21 x 50 mm), Method: HyO+0.1%TFA/
1(R-[3- cis-dinmeth Iplperazm 1-y|)-3-oxo-

pr opyl caMyéJihB;ﬂll]% znrmeagiswes.ynd& bnmnfj«bv}' £ 10| roljmin, yl'7‘2229)m2(‘1@ riﬁBAtosmleld 56a)

et " AN 1 T o B AP,
rmDI) angk Srofbarbén g%l JPL0R) (}Jheﬁﬁeth@icaﬂ;am@'l}eé yeld¥ehBT)-ARide) 'TFAbesaRr ﬁru

sol vent eous residue, ‘acidified by ad

ext ract e@OWW%MS(W)X”IXﬁXMﬁ)Q) HRLE Gnethod A):Rtr 366 mis. WO 03/ 037916 32
R L e T N

The so oEiaam eg3product is deprotected under standard condltlons (Ha ,

di oxane) the so gbtained amne (2.9 g, 12 mml8 is used, without
furtHer %@m{b]&wm’@ne@r@ﬁ@xyhﬁ t he acid (A-{1R)-3- 4-methoxy-p1pendm- -yb)-

propylcarbamoyl]-2-phenyl-ethylcarbamoyl}-cyclopentyl)-amide TFA salt

MS (m/z): 591.3 (MH"). HPLC (method A): Rt = 3.64 min.

Example 54 '

Benzo[b]thiophene-2-carboxylic acid (1-{1-(R)-[3-(4-hydroxy-piperidin-1-yl)-
20 propylcarbamoyl]-2-phenyle'{li’y1 carbamoyl}-cyclopentyl)-amide. |

MS (m/z): 577.3 (MH"). HPLC (method A): Rt = 3.31 min.

Example 55 '

Benzo[b]thiophene-2-carboxylic acid (1-{1(R)-[3-(1,4-dioxa-8-aza-spiro[4.5]dec-8~yl)-

propylcarbamoyl]-2-phenyl-ethylcarbamoyl}-cyclopentyl)-amide TFA salt
25 MS (m/z): 619.3 (MH"). HPLC (method A): Rt = 3.68 min.

Example 56
Benzo[b]thiophene-2-carboxylic acid (1-{1(R)-[3-(3,5-cis-dimethylpiperazin-1-yl)-3-oxo-

S

propylcarbamoyl]-2-phenyl-ethylcarbamoyl}-cyclopentyl)-amide TFA salt

56a) Boc—D—phenylaIaniﬁe O-succinimidoester (5 g, 16.56 mmol) is dissolved in CH3CN
30 (60 ml) and added to a solution of B-alanine (2.08 g, 16.56 mmol) and TEA (4.61 ml) in 60

ml of water. After 30' min the organic solvent is evaporated and the aqueous residue,

acidified by adding HCIl, is extracted with AcOEt (3 x 100 ml), The organic extract is



. S reaction with the intrmedi ate product described in Exanpl g&p in the
presence of stoichionetrio D PEA, in the conditions above ags becsi

yi el d 3- WQ §3/037915. PCT/EP02/12022

[ (Benzo[ b] t hi ophene- 2- car bonyl ) - am no] - cycl opent anecar bonyl }

-am no) - 3- phenyl - propi onyl am no] - propionic acid (5.17 g, 10.2 mol ). HPLC
(B): Rt = 3.98 mn. 56b) The so obtainggd acid (100 ng,. 0.2 nmmol) is caused
to react with 2,6-cis- 1o dinethylpiperazine by a standard method for the

f or mat f th dic. t, CH2Cl12 d th
ORCti OBV, b%es?a@gabra@&;éo dernssn e A epiamisnad Gkl 52)

to yiel z RerZmfar boxylic aC|d(1{1(R) [ 3-(3, 5-
ci s-di q?jﬁgl? o] pera2| n- 1- e{ - 3- 0x0- pr opyl car banoyl ] g_Phenyl et hyI car bam)yl

} cycl apersb)db)tamed gmdﬁétAs shptote(czﬁl wngler gta0dd wnn¢1)10n81 Qs d{oxane): and

f rom su@?é&téégg Q&%ﬁeiﬁ A& 1]_% %’cﬂfg} is H%eddggﬁPPgZ'Ha%ﬁup%%@%?qég%Q%;ﬁg%dngs| ng

the gbt g padn Sith &kt Snmeiak ot GLABS Y Exlaﬁlpi@ls!szlﬁgthe r;frestnee $>f have
been prepare%l according to nethods known to the Ski 'l ed 57

20 BenzafdijHtidmetpioe @PEA; anbobhyl condiions above described, to yxeld 3 [Z(R) ({1'

br opy! 5&@%@@%@% o S L

653. 3 (I\ﬁfﬁ Jﬁéﬂi@ﬂc&ld (Rt17g,$oé%xﬁm HPEGBRIR: =58.98 min.

6- Br ono- ht ha ené-2-carboxylic acid
(1-{1¢ R)56p)3 -Theo s6- ¢btaiped | aftich-(20¢| mg; (et apmel)| is ggused to react with 2,6-cis-

e (i srameahaRe £l eathat BAhSE AT Lmas) PR Wy rie (B, o2l

E>1<ami| E I@@gf;}{ﬁ& lI\hB Z‘@@girbdiuo@ piff hecredettoar iscpm‘iﬁed ‘thcpn&paratlve HPLC (sameI :
3. bhenyohditings oL Evannlyi2) 1o el bergeihopnsme-awastebid pal - BOeRer.

APR 2006 WO
031 03370 FPEEr i erY "5 oo op feafpdrioff). 0 phyTRl Carblindy .

[1I (1( R)cy{;lap D-anjide TFA sakti{2 5 mg; pﬁﬁlﬁnﬂmbl)'hnet hyl )-I pi pera|2| n-1 . I
- - 2- t t TFA t
B ) 2 M bR S o b Bl = s 1S P Lt e 61

With analogous methods, starting from suitable intermediate products as described in

Example 52b) and using the obtained suitable amines when necessary, the following
products have been prepared according to methods known to the skilled person:
Example 57
20 Benzo[b]ﬂﬁophene-z-carbdxylic acid (1-{1(R)-[3-0x0-3-(4-pyridin-2-yl-piperazin-1-yl)-
propylcarbamoyl]-2-phenyl-ethylcarbamoyl}-cyclopentyl)-amide
MS (m/z): 653.3 (MH"), HPLC (method A): Rt = 3.40 min.
Example 58
6-Bromo-naphthalene-2-carboxylic acid (1-{1(R)-[3-ox0-3-(4-pyridin-2-yl-piperazin-1-
25 yl)-propylcarbamoyl]-2-phenyl-ethylcarbamoyl}-cyclopentyl)-amide TFA salt
MS (m/z): 725 (MH", monoisotopic). HPLC (method A): Rt = 3.76 min,
Example 59
6-Bromo-benzo[bjthiophene-2-carboxylic acid (1-{1(R)-[3-0x0-3~(4-pyridin-2-yl-
piperazin-1-yl)-propylcarbamoyl}-2-phenyl-ethylcarbamoyl}-cyclopentyl)-amide
30 MS (m/z): 731 (MH", monoisotopic). HPLC (method A): Rt = 3.73 min.
Example 60 '



5 Benzo[ b] t hi ophene-2-carboxylic acid
[1- (1(R) - {3- ox0- 3- [ 4- (t et r ahydr o- pyran-4-yl ) - 10 APR 2006
pi per azi WO1eY3726r opyl car banoyl } PCT/EP02/12022
- 2- phenyl - et hyl car banmoyl ) - cycl opentyl]-am de TFA salt M (mz): 660.3
(MH). HPLC (method A): Rt = 3.40 mn. Exanple 62
Benzo[ b] t hi ophene-2-carboxylic acid (14§1(R)-[3-(4-[
1, 3] di oxan- 5-yl net hyl - pi perazin-1- 10

2l e BeRaB G BB Rt Y LB G R St e
Benzol b] &)ipeﬁdﬂil?-m@lﬁp@&b@bﬁiﬂo@l}@pﬂeﬂyl—aﬂmér(dﬁ)bah{oyl)- ycloFentyI]-amde TFA salt
1-(1-am no- cycl opent anecar bo - pi peridi n-4- ] - car banoyl } -2

pheny! - e (B3 H&x mgrhqdé)nPete—Man(rdz) 644.3 (MHO). HPLC

(et hod %%Q%S 55 mn. Exanpl e 64 Benzo[b]thi ophene-2-carboxylic acid
[1- (1(R =3-[4-(tetrahydro-furan-2(R)- ylnethyl)-piperazin-I|-yl]

pr opy 5 c aiBeazsfp]thiophaieelrghrbexyiid Caaﬁdﬁbyﬂl)(-l@P{ﬁm&[“(tetraﬂy(ﬁ&p?l:aﬁ-$9l)1 20
Ms (nmz):,660,2 é,lﬂéﬂ%’ E & :
Benzo[ b] pmemh Ry gli)ﬁ-m a%phﬁl)(yl 53th{ylcarbamoyl)-cyclopentyl]-amlde TFA salt

1(R) -[ 3- -

pgog)yl[ cagvgs WW%%W%% ce&ﬂ%‘g‘l%ﬁ}- c'ycr%%ent yl)-amde M (mz):
6151(!\/&3 plﬂZC(rrethod A: R 3.79 min. 25 Exanple 66

B b - | i d

1eF§o|[DhL ?%5 ﬁnﬁgi- ﬁﬁx;ﬂfcygﬁlgt ﬂy{ I(BH,%-,(Q -}, 31dioxan-5-ylmethyl-piperazin-1-
4-yl b3

7-b phen "2?%‘2%‘? Py AA AT e SORAINE oy BT Ror RO ahide THARMAL

am no) pi (n:MZBreﬁ'ﬂGﬂj@\éHFﬁ Hﬂwb(n(@h@ig) RtF 3Idminunder the usual conditions

for peptidic 1 coupling (HOBt, EDC, DIPEA, CH2C12) as described in
Exanpl e Eé-@am—eﬁe so obtai ned adduct (5 g, 10.3 nmmol), after a sinple

ext ract : 2-bath d 1 2HREBPIRAR 6
P)C(:T; Egogﬁ%gmggp%?gszeﬁfe&ggfcgg%ﬁ ag t[ lh(e'l(lc{zﬁ Eatll gls‘tﬁﬁﬁso tg) obt ai r?% £90
4- (2( R) - Biperidingt-ghasthyl -ﬁarbpmeul}r%phw}-ﬂthylopdzamynecwlqpamwuxqmde aci d

;ﬁglt oggby p@ﬁ}g 4&233%2 ?I%F’E ng | éﬂ:h%dlggﬁgoﬁa\?)e a:?tso_bgeﬁzo?t a?N;lteg:
Example 64
Benzo[b]thiophene-2-carboxylic ~ acid  [1-(1(R)-{3-0x0-3-[4-(tetrahydro-furan-2(R)-
ylmethyl)-piperazin-1-yl]-propylcarbamoyl}-2-phenyl-ethylcarbamoyl)-cyclopentyl]-
amide TFA salt
20 MS (m/z): 660.2 (MH"). HPL.C (method A): Rt = 3.68 min.
Example 65
Benzo[b]thiophene-2-carboxylic acid (1-{1(R)-[3-(4-cyanomethyl-piperazin-1-yl)-3-o0xo-

propylcarbamoyl]-2-phenyl-ethylcarbamoyl }-cyclopentyl)-amide
- MS (m/z): 615.1 (MH"). HPLC (method A): Rt = 3.79 min,
25 Example 66
Benzo[b]thiophene-2-carboxylic acid {1-[2-phenyl-1(R)-(1-pyridin-2-ylmethyl-piperidin-
4-ylcarbamoyl)-ethylcarbamoyl]-cyclopentyl}-amide TFA salt.
66a) Z-D-phenylalanina (3.28 g, 11 mmol) is caused to react with N-Boc-(4-
amino)piperidine hydrochloride (2.6 g, 11 mmol) under the usual conditions for peptidic
30 coupling (HOBt, EDC, DIPEA, CH,Cl;) as described in Example 56b). The so obtained

adduct (5 g, 10.3 nimol), after a simple extractive processing, is hydrogenated in the



. 5 4-[(2(R) -am no- 3- phenyl - propi onyl am no) - net hyl ] - pi peri di ne1D-M%R B@ﬁyl I C

aci d tertwbus¥soigster
4-12-(2(R ‘9 amydno 3- phenyl - propi onyl am no) - et hyl | - pi peri di ne- T/gg? l02%/ iC

acid tert-butyl ester (in this case, the N Boc-(4-am noethyl)piperidine
obtained starting fromthe corresponding al cohol by obvious reaction for a
skill ed person, has been used). .10 66bf The conpound obtained as in
Exanpl e 66a) (1.69 g, 4.87 mvl) is reacted with DVF at roomtenperature

for 24 h?ues%nw bl PUC as)the ehmlwneodtascbwhed(z(m aminopheb#bprapionfamino}- 8
mol ) . so obt ai ned j nternedia zg1 b HPLC (B): Rt =4.85
mn), af piperiing-fnaboxykic agid M‘é‘ R$tﬁ{g(3 £, 885%@8 t ed reaction with

gﬁén;/ln C?ﬁ&és?_%%o%{@lﬂhge? t hi ophene- 2- car boxylic aC| d {1-[2 is

rbanoyl ) - et hyl car banoyl | - cycl opentyl }-am de
TFA  sal tWwith/enalogaus: rEﬂ&s(MﬁlloWgﬁltéﬁﬁﬂm haye al%beexﬁoﬁtam&lﬂ Wth

anal ogous net hods the fol | o ng conpounds have been preg
benzof b] #Hi(ARIeaming-3cphasykpropionydamine}-metiylpipasiding-1-car oxyhc acid tert-butyl
(R - [(p| eridin-4-yl-nethyl)- carbanoyl]-ethyl car barmyl) cycl opentyl)-an de
TEA sal t S96F vs (mZz): 533.3 (MH). HPLC (method A): Rt = 3.29 nmin.
benzo[ b] yipop(®r)y ﬁ'nﬂmc?—ﬁ:liléﬁ&/)!-lplr6p16!=iyldn1f.ﬂc)l§éﬂ1)‘q:L pipetidihe-1- carboxyhc acid zert-butyl
Yy

(R -(2-piperi d| n- 4-yl ar banoyl ) = -ethyl car banoy cycl o] entyl) am de

TFA sal t esier (inthis cassmheé‘l-ém(ﬁ mmm@hynmpmnﬁpbtamedf e66c) 200 ny

Upi per | arpresppPRER ARioRot 6 SRIGREsAEAa! e ep@%ts%py#@s[b%cﬁﬁégék o Loed for
the meactsssmﬁé coﬁ196ﬁi§‘d bMainRA1a8 ah IEXamiMd BeDY(i6d ges 87 m&g&@k&%ﬂde (64 ng,

0. , kvé:leld after purification by preparative HPLC according to
the met hwdhaiD adtyrqileasccmb@dturqurhy hpuesvwish th&xxapdlimone tdescribediined pr oduct

1R - (1 BEATRP 28] {1 A eng mmaLr Thf 0 Aiteed BERRBYHirtec@rd b gl | 5
ﬁ%‘ﬁ'co?ﬁe”‘flﬁ%g cgp ke T Thgs giélh?n(ak@fgy%gi& SOt droskia B debrosbafi Byt 050 s
| n anal aggctiom whhtTRi’em COHaEib, it yiekd barize [Gidphenerd- dadmtyllolacﬂdn{ IEIQF at room
| nt ePreckliny- &%345&%%@&@2@%2%5? e %aé%qm@%‘a‘fr Jokaids] | nibs
g::g;: g% %qgglsqgag%i % A)I %ﬂﬁﬁa : nt Fr medi at e products
analogo J e od?nds Ve bé Crﬁ’r O%‘célm no)
benzo[b]thiophene-2-carboxylic acnd (1-{2-phenyl-1(R)-[(piperidin-4-yl-methyl)-
carbamoyl]-ethylcarbamoyl}-cyclopentyl)-amide TFA salt
20 MS (m/z): 533.3 (MH"). HPLC (method A): Rt = 3.29 min.
benzo[b]thiophene-2-carboxylic acid {1-[2-phenyl-1(R)-(2-piperidin-4-yl-ethyl carbamoy])
-ethylcarbamoyl]-cyclopentyl}-amide TFA salt
MS (m/z): 547.3 (MH"). HPLC (method A): Rt = 3.39 min.
66¢) 200 mg (0.31 mmol) of benzo[b]thiophene-2-carboxylic acid {1-[2-phenyl-1(R)-
25  (piperidin-4-ylcarbamoyl)-ethylcarbamoyl]-cyclopentyl}-amide are used for the reaction of

-4

reductive amination with pyridine 2-carboxaldehyde (64 mg, 0.6 mmol), to yield, after
purification by preparative HPLC according to the method already described in the
previous Examples, the desired product benzo[b]thiophene-2-carboxylic acid {1-[2-
phenyl-1(R)-(1-pyridin-2-ylmethyl-piperidin-4-ylcarbamoyl)-ethylcarbamoyl]-

30  cyclopentyl}-amide TFA salt (120 mg, 0.16 mmol).
MS (m/z): 610.3 (MH"). HPLC (method A): Rt = 3.58 min.



. 5 cycl opentanecarboxylic acid described in Exanple 52a) un g&btlons of
peptidic lin gi ves, after deprotection of the am no

i nt er medi &f(b‘?p gogous to those described in Exanple 66b‘)CT/EﬂBH2022
i nternedi ates are al kyl ated under conditions which are wdely reported in
the literature and well known to any person skilled in the art, such as: -
al dehyde or ketone, cyanoborohydride supported on resine in anhydrous
CH2C12 10 - al dehyde or ketone, Na(AcO) 3BH, in CH2Cl12 or THE - al kyl
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Benzo[ b] t hi ophene-2-carboi ylic ac
1-[ 2- (et mﬂpgemarpyaﬂmxyhgllapxd described in Example 52a) under conditions of peptidic

et hyl ] -pi per| d| n rb car barm cI 0 am de TFA salt
VB (m z): g%ﬁL‘%Pﬁ%‘{“ﬂ X‘I) éodl%?c%f-ﬂalaﬂ’gegs fo those

6- Br ono- belag@{beam mh@!b%éb)c Bﬁ&lpﬁﬁédn%dﬁfe'sfbré &1kyfa?ed0ﬁ€dey lcorditRnis which are
1- (tetrahydro-pyran-4-

yl met hyl ) Wifelgrénarigd4n mqiﬁmwf archwilh kngwn tosany\etsontskitted|in theyart, sywbrasy | | - ami
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2 17- 2030 @mehﬂzdé)orléétJné Nag&OZQBH ﬁF@sz 8PTRF38 (m SH); 3.44-3.57 (m
2H); 3.80-3 50(rn 30 .7.11-7.24 (m 5H);

93
7.55-7. 66 -@hy (rHeKl,é@PEPgm MF, 1H) ; 793-7 98 (m 1H): 8.30 (s, 1H):
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Benzo[ b] t Witlp Hmmmﬂleuarmooeﬂhrecdescmbbd in Example 66 the following products have been
(1-{1- (R - e% sopropyl - pi peridin-4-yl met hyl ) -
car banoy! P l"‘fﬂ‘ienyl et hyl carbanoyl } -cycl opentyl)-am de

15 Example 67
Benzo[b]thiophene-2-carboxylic acid (1-{2-phenyl-1(R)-[1-(tetrahydro-pyran-4-ylmethyl)-
piperidin-4-ylcarbamoyl]-ethylcarbamoyl} -cyclopentyl)-amide TFA salt
MS (m/z): 617.3 (MH"). HPLC (method A): Rt = 3.44 min.
Example 68
20  Benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1(R)-{1-[2-(tetrahydro-pyran-4-y1)-
ethyl]-piperidin-4-ylcarbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide TFA salt
MS (m/z): 631.3 (MH"). HPLC (method A): Rt = 3.57 min.
Example 69
6-Bromo-benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1(R)-{[1-(tetrahydro-pyran-4-
25 ylmethyl)-piperidin—4-ylmethyl]-carbamoyl}-cthylcarbamoyl)-cyclopentyl]-amide TFA
salt
MS (m/z): 709 (MH", isotopic pattern of Br). HPLC (method A): Rt = 3.82 min,
'H NMR (400 MHz): (8, DMSO-d6) 1.12-2.13 (m, 17 H); 2.17-2.30 (m, 1H); 2.74-3.00
(m, 5H), 3.02-3.38 (m, 5H); 3.44-3.57 (m, 2H); 3.80-3.93 (m, 2H); 4.39-4.50 (m, 1H);
30 7.11-7.24 (m, SH); 7.55-7.66 (m, 2H); 7.85-7.92 (m, 1H); 7.93-7.98 (m, 1H); 8.30 (s, 1H);
8.34-8.38 (m, 1H); 8.97 (s, 1H); 8.78 and 9.01 (2 broad signal, 1H total).

Example 70



. M5 (mz): 575.3 (M+). HPLC (method A): Rt = 3.56 min. ExarrplegﬁsS
Benzo[ b) t hi ophene- 2-carboxylic acid D APR

[ 1- (2- ph&¥BIVBIRP- { [ 1- (t et rahydr o- pyran- 4- PCT/EP02/12022

yl met hyl ) - pi peri di n-4-yl net hyl ] - car banoyl }

- et hyl car banoyl ) -cycl opentyl]-amde M5 (mz): 631.3 (MH#). HPLC (nethod A) =
Rt = 3.51 mn. 1H NMR (500 MHz): (S, MBSO d6) anongst the others 0.99-1.14
(m 4H); 2.18-2.29 (m 1H), 265275(m2|—|) 2.78-3:02 (m 3H);
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(tetrahx r%%pyran 4-yl met hyl ) - pi peridi n-4-yl met hyl ] - car banoyl } - et hyI) am de
TFA sal t (mz): 615.4 (M#). HPLC (nmethod A): Rt = 3.56 min. '"H NWMR

(400 MHExampR, 72DMSO- d6) amongst the others 1.13-1.25 (m 2H); 2.15-2.23 (m
30 1 80 3 6. 68
and A GQ%IQH}?'D%%Q?F%'C@D ”%clﬁ t[h;& %g x@éﬁ@%@[l%& M @Lréx}g and
7382 -4-37rheth9Il-chb: Léthylcatbdihoyl)-ckcl t?]ﬂi)amldGG d 7.73
(2t ( yﬂnetﬂylb'-'ﬁ)ipéhain %ﬁzh fglr}cbotaﬁl)om}7é%2°an P gKS: o %%/ 0367916ag7 10
APRIQOOMS ea'e): gp@@ (Mljﬁ,gsotoplc pattern of Br). HPLC (methodA Rt 3

'H NMR (600 MHz): (8, DMSO-d6) 0.90-1.11 (m, 4H); 1.18-1.29 (m, lH); 1.38-1.73 (m,
12H); 1.74-1.82 (m, 1H); 1.87-1.91 (m, 2H); 1.92-1.99 (m, 1H); 2.27-2.34 (m, 1H); 2.50-
2.56 (m, 2H); 2.81-2.89 (m, 2H); 2.94-3.02 (m, 1H); 3.16-3.28 (m, 3H); 3.75-3.83 (m, 2H);
4.44-4.50 (m, 1H); 7.11-7.21 (m, SH); 7.46 (t, 1H, J=5.77 Hz); 7.71-7.75 (m, 1H); 7.82(d,
20 1H, J=8.65 Hz); 7.98-8.04 (m, 3H); 8.29-8.31 (m, 1H); 8.53 (s, 1H); 8.83 (s, 1H).
Example 73 _
Benzo[b]thiophene-2-carboxylic ~ acid  [1-(2-phenyl-1(R)-{[1-(tetrahydro-pyran-4-yl)-
piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
MS (m/z): 614.4 (MH"). HPLC (method A) Rt = 3.46 min.
25 Example 74
1-(3-E-p-Tolyl-acryloylamino)-cyclopentanecarboxylic acid (2-phenyl-1(R)-{[1-
(tetrahydro-pyran-4-ylmethyl)-piperidin-4-ylmethyl]-carbamoyl} -ethyl)-amide TFA salt
MS (m/z): 615.4 (MH"). HPLC (method A): Rt = 3.56 min.
'H NMR (400 MHz): (8, DMSO-d6) amongst the others 1.13-1.25 (m, 2H); 2.15-2.23 (m,
30 1H); 2.34 (s, 3H); 3.80-3.87 (m, 2H); 4.36-4.44 (2 m, 1H total); 6.68 and 6.69 (2 4, 1H
total J=15.81 for both); 7.13-7.30 (m, 7H); 7.375 and 7.38 (2 d, 1 H total, J=15.81 for
both); 7.45-7.51 (m, 2H); 7.66 and 7.73 (2 t, 1 H total, J=5.8 Hz for both); 7.82 and 7.83 (2



. d, 1H total, J=8.67 for both); 8.54 and 8.55 (2 s, 1H tOtatlza; ﬁ.b%and 8. 97
(2 broad signal, 1H total). Exanple 75 Benzo[b]thi ophene- &8 lic acid

[1 -(2- pWOPIOIMIKR) - {2-[ 1-(tetrahydro-pyran-4- 5 PCT/EP02/12022

yl met hyl ) - pi peri di n-4-yl]-ethyl car banoyl }- et hyl car banoyl ) -cycl opentyl]-am d

eTFA salt M5 (mz): 645.5 (M+#). HPLC (nmethod A): R = 3.63 mn. Exama 76

6- Bronp- napht hal ene- 2- car boxylic acidsfl- {I (R)-

[ (1-ethyl -piperidin-4-ylnethyl)- carbanoyl]-2-phenyl -ethyl carbanoyl }

B i e L TR

acid [ 1q¢gppireny! - 1(R)-{2-[1- (tetrahydro- pyran- 4- yI)
pi peri di'n-4-yl']-ethyl carbanoyl } - et hyl car bam)yl )-cyclopentyl]-am deTFA salt
M5 (i z)Exa@Ble 75 ( MVHO. HPLC (method A): Rt = 3.53 nin. 15 Exanple 78
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MS (m/z): 631.4 (MH"). HPLC (method A): Rt = 3.53 min.
15 Example 78
Benzo[b]thiophene-2-carboxylic acid {1-[2-phenyl-1(R)-({1-[2-(tetrahydro-pyran-4-yl)-
ethyl]-piperidin-4-ylmethyl }-carbamoyl)-ethylcarbamoyl]-cyclopentyl } -amide
MS (m/z): 645.3 (MH"). HPLC (method A): Rt = 3.61 min.
Example 79 .
-20 Benzo[b]thiophene-2-carboxylic acid (1-{1(R)-[(1-cyclohexylmethyl-piperidin-4-
ylmethyl)-carbamoyl]-2-phenyl-ethylcarbamoyl} -cyclopentyl)-amide
MS (m/z): 629.3 (MH"). HPLC (method A): Rt =4.11 min.
Example 80
6-Bromo-naphthalene-2-carboxylic acid [1-(2-phenyl-1(R)-{[1-(tetrahydro-pyran-4-yl)-
25 piperidin-4-y1methyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
MS (m/z): 689.3 (MH", isotopic pattern of Br). HPLC (method A): Rt = 3.83 min.
Example 81
Benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1(R)-{[1-(tetrahydro-thiopyran-4-yl)-
piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide TFA salt
30 MS (m/z): 633.5 (MH"). HPLC (method A): Rt = 3.79 min.
Example 82
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Example 86

1-(3-p-Tolyl-acryloylamino)-cyclopentanecarboxylic acid (2-phenyl-1(R)-{2-[1-
(tetrahydro-pyran-4-ylmethyl)-piperidin-4-yl]-ethylcarbamoyl} -ethyl)-amide TFA salt
MS (m/z): 628.4 (MH"). HPLC (method A): Rt = 3.60 min.
20 Example87
Benzo[b] thiophene-z-carboxylic acid  (1-{1(R)-[2-(1-cyanomethyl-piperidin-4-y1)-
ethylcarbamoyl]-2-phenyl-ethylcarbamoyl}-cyclopentyl)-amide TFA salt
MS (m/z): 586.3 (MH"). HPLC (method A): Rt = 3.60 min.
Example 88 |
25  Benzo[b]thiophene-2-carboxylic acid (1-{ l(R)-[(l-[l,3]dioxan-S-ylmethyl-pipefidin—4—
ylmethyl)-carbamoyl]-2-phenyl-ethylcarbamoyl} -cyclopentyl)-amide TFA salt
MS (m/z): 633.3 (MH"). HPLC (method A): Rt = 3.50 min.
Example 89
6-Bromo-naphthalene-2-carboxylic acid (1-{1(R)-[(1-[1,3]dioxan-5-ylmethyl-piperidiri-4-
30  ylmethyl)-carbamoyl]-2-phenyl-ethylcarbamoyl }-cyclopentyl)-amide
MS (m/z): 705.3 (MH", isotopic pattern of Br). HPLC (method A): Rt = 3.62 min,
Example 90
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- 2- phenyWHPIUEr banoyl } -cycl opentyl)-anide M5 (niz): 6BGIAEPQMEEYR. HPLC
(method A): Rt = 3.66 mn. Exanple 91 5 5-Chl oro-benzofuran-2-carboxylic
acid (1-{ 1(R-[(21-[1, 3]dioxan-5-yl met hyl - pi peri di n-4-

yl met hyl ) - car banoyl | - 2- phenyl - et hyl cardanoyl } -cycl opentyl)-ani de M5
(mz): 651.3 (MFr, isotopic pattern of ). HPLC (nethod A): Rt = 3.73 mn.
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any 1o L ST D o P R BB K S AR, 0 24
of D phelimdmilef2 nanmide in DMF (200 ml) 41.0 g di trityl chloride are added
d L I L . f , .80 .m. of TEA dil uted
' o0 MRS R SEREA Sl - AR b Bmetdats, 't hen

t he gol ridiS-4-y2e Bhmd IR et AachitndyD)-HichpehtyBhnige €t hyl acet ate and
washed vvl\?ﬁ I\laO}qaq@ll]g%/q Ci t}?ﬁc acid éﬁ%m tgﬂagai n with NaCd aq. 10%

n
After drMSHBY2nE3%d QEF atsptomic natier ofCIMIEPLGE (methofldy): Bt =3510wait. i n 200 M of
DMVF. To o bt ai ned sol ution 2000 mM of distilled water are added drop
by drop.ﬁ&Il sigg?pitate i s obtained, which is first brought to dryness then

di ssol vegs-Ghlordengdfuttin-I-tlabarylict hadid s p1-(2-bhéhyl-J (RA (R tetahpdroltiiogyRn.4-i n 20
mn at OC, ~under stirring and under nitrogen atnosphere, to a Solution of

400 m of)-piparidin-Hylkethyl]-parbampyl } wikylearkamed)-ryclopentydramide mai nt ai ned under

(eTLA8, 095 GhelPes o ol Sk M e RERR PR i, 12,1
this or BxampBy94iltration of the so obtained precipitate,
1-trit ylB;e%-zgE}&n%%%ﬁ/el-i-c%r’b%;cgﬁchyl z?cri] | aﬁ-(ﬁ?ﬂ-ﬁe&?ﬁ-{zﬂi {g?[c{ -(thiophen-2-yl-acetyl)-
piperidin-4-yl]-ethylamino}-ethylcarbamoyl)-cyclopentyl]-amide TFA salt
94a) 1-trityl-2-(R)-benzyl-1,2-ethylendiamine.
20  To a suspension of 24 g of D-phenylalaninamide in DMF (200 ml) 41.0 g di trityl chloride
are added under stirring at room temperature and, after 1 hour, 80 ml of TEA diluted in

100 ml of DMF are also added. Stirring is maintained for 10 hours, then the solvent is

evaporated, the residue is dissolved in ethyl acetate and washed with NaCl aq. 10%, citric
acid aq. 10% and again with NaCl aq. 10%. After drying and evaporation, the residue is

25 then dissolved in 200 ml of DMF. To th eso obtained solution 2000 ml of distilled water
are added drop by drop. A precipitate is obtained, which is first brought to dryness then
dissolved in 200 ml of THF and this solution is added, drop by drop, in 20 min at 0°C,
under stirring and under nitrogen atmosphere, to a solution of 400 ml of LiAlH, 0.62 M in
THF. The mixture is heated and maintained under reflux for 4 hours. After the mixture has

30  been brought to 0°C, 15 ml of distilled water, 15 ml of NaOH aq. 15% and 45 ml of water
are added in this order. By filtration of the so obtained precipitate, 1-trityl-2-(R)-benzyl-
1,2-ethylendiamine is obtained,



. WD 03/037916 40 1 0 APR 2006 PCT/EP02/12022 94b) To a solution of
1-trityl-2-(R)-benzyl -1, 2-et hyl endi ani ne coni ng from ExanplicAPREME (21.6 g,
55 nmol ) WO3@AM6Er ous CH2A 2 (300 nl) and TEA (8.4 nl, 60RGI/ER3/IR022

mai ntai ned at O0C, 2-nitrobenzensol phonylchloride (12.2 g, 55 mol) is
added in small portions. Once the addition is over, the mxture is kept
under stirring at roomtenperature forgg4 hours 5 nore, then it is washed
with NaCl agq. 15%(150 rﬂ) NaHCO3 ag. 5% (150 m) and agaln with NaCl agq.

32??‘;&?2?%&%9 aapiptindg i ouockenzip) i reaTon eatle Ao ensl 92 o
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sol'v I's evaporated to dryness, and the
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descri bed above (67 mol) are dissolved in ed with

TEA 15 with &¥aGH aq. 41$>%rr(rlﬂ0) nd)wdThqugaanm@ham da@d: anddevaperated jaheduned?

h Th id d .f d
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Nadl ag. 0°@5£ﬁd(tile@tea1 with Iheexaéss%btmmrmdhém Rﬂ&dllﬁbuﬁsfat PoGth ftéraperhyrd thash
chromat ogr aphy (AcCEt/hexane 1/1) to give 0.5 0.8 nmol) ot

t he
i nt er meciolueat meﬂwptqtqdq tcmdmew&s, zanslaﬂlscmymr@smq @s disgalyed in ethyl ether and

1(R) ] )
benzlé)ne;ii}%3 %a %fd;) & h)%hclztgr b%odlodyl ]Ofcycl(zggrﬁmmo:,’%hﬁ’eyl ‘WE’P% t:fchod B) :
4.74 m rben&‘iﬁéulﬁho%aﬂnd@hﬁﬁoéﬂmhde 3 mmol /g of |oading) of

trlphenzl_lng)hosphl nic resin are maintained to swell for 30 mn in CH2Cl2 (25

m) und Ib%(ﬁ?@?ﬁ@)sﬂﬁzﬂ@dmf%o t he suspension the internediate described
|n Exa r e (600
ng, "1215 ?ﬁ@xa&ghl?%ﬂr%tdeg%%d | azo |N;:ar xyI a? 9?6 J%maﬁﬁh&%n%(#?ﬁ a§ e

added N%pdesbﬁbéd)abcsfet(ﬁd@ mg tli§ minmd) adealissebied in DME (B wel), drded writhr BEEAon and

oy d¥ar dbisacmy £ amol had Prieingg, 2, 6078, e iingd o 2 okt TR FERRRE G ©
dryness ’QbH:ﬁecf 1§o°ﬂ‘1 @Vipdr&éd}i §13tﬁé !&Qeﬁt"lﬁ Bis Gﬁﬁ%wftﬁﬁc@h"k 3 @Hﬂ’) id@ﬁN@S‘hE&'Wlﬁh”

washed wt 5% dried and 30
evapor atil IMaho ajlh) Naﬁiﬁﬂae{ﬁ% 20 mll),t}mdﬁﬂa@l aae i1 6%( (]10 r{ﬂ) The so obtained raw
1(R)-benz rgducg is p(unt’%dtby flash chromatography (AcOEt/hexane 1/1) to give 0.5 g (0.8 mmol)
By of the intermediate benzo[b]thiophene-2-carboxylic acid {1-[1(R)-benzyl-2-(2-nitro-
20  benzenesulphonylamino)-ethylcarbamoyl]-cyclopentyl}-amide.
HPLC (method B): 4.74 min.
94d) 1.2 g (3.36 mmol, 3 mmol/g of loading) of triphenylphosphinic resin are maintained
to swell for 30 min in CH,Cl; (25 ml) under balancing stirring; to the suspension the
intermediate described in Example 94c) (0.5 g, 0.84 mmol), N-Boc-4-hydroxyethyl-
25  piperidine (600 mg, 2.52 mmol) and tert-butyl-diazodicarboxylate (600 mg, 2.52 mmol)
are added. After 16 hours under stirring the resin is removed by filtration and the solution
is brought to small volume (10 ml). 5 m! of triftuoroacetic acid are added under stirring.
After 1 hour the solution is brought to dryness, the residue is dissolved with AcOEt (30 ml)
and the solution washed with N32CO3 aq. 5% (15 ml) e NaCl aq. 15% (10 ml), dried and
30  evaporated. Benzo[ b}thiophene-2-carboxylic acid (1-{1(R)-benzyl-2-[(2-nitro-
benzenesulphonyl)-(2-piperidin-4-yl-ethyl)-amino]-ethylcarbamoyl }-cyclopentyl)-amide is
obtained as a foamy solid (553 mg, 0.77 mmol).
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raw pr-odExampiefsi ned from extractive vvork up is purified by flash 25

bens By b BB EiRsE g B e Nggé' {1y ({RPFp (1 smmino-cyclohexanecarbonyl)-

2-[(1- - - 2- phenyl
fet hgll(ca?{)Hzlalgtg){/I&}i igycl opentylp]B am d 160 r@tm%hw del}\/IS (n? zZ): y604 3
(MH) . HFHZE(Z(RﬂeAnmb-A)pheml-pmmoﬁﬁamno)—eWyﬂ]acahahmgﬁmd; tarebiyti ssteh@00ahgow ng

product SO.E? Vnelm% < Tobting rby coupling of N-Boc-ethylendiamine and Z-D-phenylalanine -

succinimidoester followed by hydrogenation, is added to a solution of 2-benzo[b]thiophen-
20  2-yl-3-oxa-1-azaspiro[4.4]-non-1-en-4-one (176 mg, 0.65 mmol) in DMF and maintained
under magnetic stirring at room temperature for 48 hours. The so obtained product is
deprotected (HCI, dioxane), acylated with 1-Boc-amino-1-cyclohexancarboxylic acid (156
mg, 0.65 mmol), by standard activation as described above, then again deprotected (HCI,
dioxane). The raw product obtained from extractive work up is purified by flash
25  chromatography (eluent: CHCIl;/MeOH 9:1) to give benzo[b]thiophene-2-carboxylic acid
[1-(1(R)- {2-[(1-ammo-cyclohexanecarbonyl)-ammo]-ethylcarbamoyl}-2-phenyl-
ethylcarbamoyl)-cyclopentyl]-amide (160 mg, 0.27 mmol).
MS (m/z): 604.3 (MH"). HPLC (method A): Rt = 3.58 min.
With analogous methods the following products have been prepared:
30 Example 96
Benzo[b]thiophene-2-carboxylic ~ acid  [1-(1(R)-{[1-(1-amino-cyclohexanecarbonyl)-
piperidin-4-ylmethyl]-carbamoyl}-2-phenyl-ethylcarbamoyl)-cyclopentyl]-amide TFA salt



. 30 Exanpl e 96 Benzo[ b]thi ophene-2-carboxylic acid | 1-(1(R3- i’

1- (1- am no-cycl ohexanecar bonyl) - 0 APR 2006

pi peri di WOA3{pBPaé hyl | - car banoyl } - 2- phenyl - et hyl car banoyl| )PCIEPQR2RY] ] - ami d
e TFA salt WD 03/037916 42 10 APR 2006 PCTIEP02/12022 M5 (mz): 658.3
(M#). HPLC (nmethod A): Rt = 3.62 mn. Exanple 97

6- Br ono- napht hal ene- 2- car boxyl i ¢ aci dgg

(1-(1(R) - {[1 (1-am no cycl ohexanecar bonyl ) -

pi peri di n- | met h - 2- nyl I car banoyl ) -cycl opentyl ]-am d
e 5 ): 6¢§(3 %%%‘m%cxﬁg’ttrérﬁi ‘Br). HPLC (method A): Rt =
4.00 m' | e 98 6- Br ono- napht hal ene- 2- car boxylic acid
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o thod A): Rt =4.00
% 4Ty A rpory HPLC (o A3 i 400 i

car bony Exampledd8 di n- 4-yl ] - et hyl car banoyl }

- et hyl I t d 6 . ¥ tt
of Br). B peR 2 rboryl o2 Sl (ko ot @Iisﬁaﬂé AT
B b -ethylcarb 1)-cycl tyl]-
e DIt e it
- yI ] - et MS Gafzdiioyd (M tlhqtpmétpbﬁmi)ﬂ L&%@H@‘D‘P‘}Aérﬁ% 9)§\|’i%ilpogousl y to
I e 95) 4-12-(2(R)-am no- 3-phenyl - prop| onyl am no) -et hyl ] -

pi pé le boxylic acid tert-butyl ester (obtained starting from

Z- D pherty BadAGnBShthABAk- %ﬁﬂjbx&h&ydh@bdyetﬂly(a@mnyla]z(i&)eﬁdy ~(pyaclidiner2(B)d
couplings widely descri bed in 20 Iﬁwﬁerature an 18 I‘tlji cftdy reported in
previ ousambg m@)’ld{f&ﬁ}()’ nejhylgarbam, Yerybamoy )-cyc ntyl]-amy

benZO[bMﬂlﬁgj reac%(faPlc @g@;?g-f}glc O B R D oteat

mmol) a a product which is deprotected
and submgmgmlg_o acyl at ed vmth t hi ophen 2-yl-acethyl chloride in CHZC12

hocs asbemelitihenc Swarkgny e 1 0kdtvol U e RIS AR TECR, o

d[1-
S?Iperc[az &gef%} ?)Qlelg#lﬁkar bangx}(‘itﬂylg%%oglgakr%ls a%t%:q?/%:almé%%nty am_de are so
obt ai ned\namgo(xﬂyz)to 6 ExafhplevHIP) Hpm(l(ﬁé-tanmp-ﬁaphewl-promoe aping)-ethyl]-

piperazine-1-carboxylic acid fert-butyl ester (obtained starting from Z-D-phenylalanine

and N-Boc-4-hydroxyethylpiperazine by reactions and couplings widely described in

20 literature and in part already reported in previo'ﬁs” examples) (100 mg, 0.26 mmol) and 2-
benzo[b]thiophen-2-yl-3-oxa-1-azaspiro[4.4]-non-1-en-4-one (72 mg, 0.26 mmol) are
caused to react in DMF to yield a product which is deprotected and subsequently acylated
with thiophen-2-yl-acethyl chloride in CH,Cl, (as described in Example 94 and purified by
flash chromatography using AcOEt as the eluent. 69 mg (0.10 mmol) of

25 benzo[b]th10phene-2-carboxy11c acid  [1-(2-phenyl-1(R)-{2-{4-(thiophen-2-yl-acetyl)-
piperazin-1-yl}- ethylcarbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide are so obtained.

MS (m/z): 672.3 (MH"). HPLC (method A): Rt = 3.87 min,

Example 101

Benzo[b]thiophene-2-carboxylic  acid  [1-(2-phenyl-1(R)-{2-[4-(tetrahydro-pyran-4-
30 ylmethyl)-piperazin—l-yl]-ethylcarbamoyl}-ethylcarbamoyl).-cyclopentyl]-amide TFA salt
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[ 1-(2- phe | -1-(12)-{2-[4-(tetrahydro-pyran-4 30 10 APR 2006

yl met hy| D387 HSi n- 1- yI ] - et hyl car banoyl } - PCT/EP02/12022

et hyl car barmyl) cycl opentyl]-am de TFA salt WO 03/037916 43 10 APR 2006
PCT/ EPO2/ 12022 The conpound of the title is obtained by a procedure

anal ogous to that described in Exanpk® 100, but carrying out a reductive
am nation with tetrahydropyranyl 4- car boxyal dehyde in place of an

Py 2t e, Safimotthd Be R4 B Gothad 5 0 hrodklid difogoll 16 iE? deslribed’ ud V1)

HPLC (e

5- Chl or Bx41apleofl 00, arbu2 cafiaxX yhitC aaeddictive [amination with tetrahydro anyl 4-
1R-( 3- m)rghol i n-4-yl - propyl car banoyl ) - 2- hen | - et hyl car bano 3?'
- cycl opeasbHyal dehé@ﬁ H’dﬂ&@@fﬁ@ a@fllag%ﬁpbm@éhm Qn-a'r’yl-ac dec acid are

suspend n 6@? _ rogen atnosphere. 100 | of
oxal yl Eﬁ(} <§4g1na@h{§ g;s ﬂﬂ(\%ﬁg}é jn ‘0 added. The stirring is
mai g ai minp_latl() P the reaction is finished. The solvent is then evaporated

and the r is_bro ght to .dryness in _a hard vacuum 87 ng of the so
obt ai ned- é@ﬂ enzQfuspn- ecaé?%yhﬁdéﬁdt o{la[lﬁ'@tmf)@héhn"ﬂaé ngPﬂFthaIaﬁ’ﬂ)r@

I
fz{?Rﬁjp?@sﬁgﬁg@gFW@f@ oSyP?a}r %rglnoyl ) - 2-phenyl -et hyl ] - am de

bi s- hy di¥c higoof d@hlmbenzoﬁtrmi:%aﬂ:wym avid ot susperdedus 1QHACHT anhgidrous
magnet i on i s over, the solvent is evaporated

h
and t heeﬁé@zﬁ i g%} %tglﬂ%&é%e : roteﬂc%fj 9%t shioride a&fll‘t‘?F dier PEPME Are thoD3 aq.
10%¢ byadde@OmTRY Sétﬂ'nﬁé 1§ rmﬁ'ﬂtauﬁ;dt BhtilS Eﬁaf]é%g i is %15%%% qrfhga@l\?enl? N@Sfien

washi ngs with basic water, drying on an rous ratton and
evapor agvaparagsd mbtlmmsedm is liggughy tofdranesesndajdaaai vaaiimi $dg vhitehsar e

ot hanoybtrned  agitic, BRGHEC" S5 mEeE” IR car ASRE 86 192, g0 o o LRI he
desi r edcyzlopdfitandbarboRylit: adi@ 1[1%R§ MamorpHdih(a- 9%29%%%3?2@?14%3&‘%% . Wt h

anal ogous, procedure the follown I2ggounds hav
103 5 W@P@%bmf@fld?ﬂm (%QHGd@fél—gﬁfa 19 Itkofaribydfous -GH,Cl, under magnetlc

orof oy o ORSE E ackln is oo e Rl SXSROFHRL ARG e I il
597. 3 (Withi miidiré of ethyladtatd andXK,COsldy. 30%bi vigorampstarihB A fier separation
of the organic phase, washings with basic water, drying on anhydrous Na;SO4, filtration
and evaporation of the solvent, 134 mg of a residue are obtained, which are then purified
by flash chromatography, eluting with increasing amounts of methanol in ethyl acetate
20 until MeOH/AcOH = 1/6 v/v, 80 to obtain the desired amide.
MS (m/z): 581.3 (MH"). HPLC (method C): Rt = 13.14 min.
With analogous procedure the following compounds have been prepared:
Example 103
5-Chloro-benzo[ b]thiophene-2-carboxylic acid {1-[1R-(3—morpholin—4-yl-
25  propylearbamoyl)-2-phenyl-ethylcarbamoyl]-cyclopentyl }-amide
MS (m/z): 597.3 (M+H"). HPLC (method C): Rt = 13.80 min.
Example 104
5-Bromo-benzofuran-2-carboxylic acid {1-[1R- (3-morphohn-4-yl-propylcarbamoyl) 2-
phenyl-ethylcarbamoyl]-cyclopentyl}-amide
30  MS m/z: 625.2 (M+H', monoisotopic). HPLC (method C): Rt = 13.41 min.
Example 105



. 5-Brono-benzof uran-2-carboxylic acid { 1-]

1R- ( 3- nor phol i n- 4-yl - propyl car banoyl ) - 2- phenyl - et hyl car bah®WR 2006

-cycl opeMG/93/037214mi de 30 M5 m z: 625.2 (MFW nonoi sot opi chCT/ER2G2¢222t hod
O: R =13.41 mn. Exanple 105 WD 03/037916 44 10 APR 2006 PCT/ EP02/ 12022
6- Chl or o- benzo[ b] t hi ophene- 2-carboxylic acid {1-[ 1R-(3-norpholin-4-yl-
propyl car banoyl ) - 2- phenyl - et hyl car banoyl ] - cycl opentyl) -amde Ms mz: 597.3
(MtH+) . HPLC (rret hod O): R = 13 58 m n. Exarrpl e 106 5

or opy! catbaney pyeat NI e RSB oy ) ) é&%ﬁ@i%’a&%&n#ﬁ 593. 3

( MH+) . a(rliﬁihé}dﬁZ@henﬁLetHyI&ﬁbﬁﬁoﬂ-ﬁycl
4- Chl or 0-benzo 7]thl hene- 2- élc aC|d 1 [1R—(3 nor phol i n-4-yl - 10
pr opy! ceMﬁé‘#ﬁy}% 32(1\61# Y HEL G methed brditi 13:§/&m@penty|} amide MB mz: 597.3

(MrH+) . a% hod O): Rt = 13.79 min. Exanple 108
6- Br ono- hi ophene- 2-carboxylic acid {I-[1R-(3-norpholin-4-yl-

gz gpgl E:::I\ErHr svhﬂmb')beﬁzq:[b}ih;dpheteh}bﬂhobﬁimgl ] - caetd opent YIBE[S}R-_(a-Eﬂoﬁgxoliﬁ-tll\«ﬁ- TO S:
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5- Fl uor Exampig 107 - 1H-|ndole 2-carboxylic acid { 1-[1R-(3- rmrpholln 4- yI

578 % ?Mﬁ@h&v’e@[q‘ie S b RaTY L e OBk S

6- ChioOr Qo IpheRY1eetR 16&5&96 el 1§ -hndidd?- (3-morphol i n-4-yl -
propyl car barmylg) Zﬁﬁt%eﬁri:léflﬁ-,et hyl car ba%dm a%l/lg}ll %)pent yl'} -am de
MS m/z: 597.3 (M+H*) HPLC {method C): Rt = 13.79 min.
Example 108 .
6-Bromo-benzo[b]thiophene-2-carboxylic acid {1-[1R-(3-morpholin-4-yl-

propylcarbamoyl)-2-pheny1-ethylcarbamoyl]-cyclopentyl}-amide

15 MSn/z: 641.3 (M+H", monoisotopic). HPLC (method C): Rt = 13.86 min.
Example 109
6-Bromo-benzo[b]thiophene-2-carboxylic acid {1-[1R-(3-morpholin-4-yl-
propylcarbamoyl)-2-phenyl-ethylcarbamoyl]-cyclohexyl} -amide
MS m/z: 655.2 (M+H", monoisotopic). HPLC (method C): Rt = 14.63 min.

20  Example 110 |
5-Fluoro-1-methyl-1H-indole-2-carboxylic acid {1-[1R-(3-morpholin-4-yl-
propylcarbamoyl)-2-phenyl-ethylcarbamoyl]-cyclopentyl } -amide
MS m/z; 578.3 M+H"), HPLC (method C): Rt = 13.18 min.

_ Example 111

25 6-Chloro-1-methyl-1H  --indole-2-carboxylic acid {1-[1R-(3-morpholin-4-yl-
propylcarbamoyl)-2-phenyl-ethylcarbamoyl]-cyclopentyl } -amide
MS m/z: 594.3 (M+H"). HPLC (method C): Rt = 14.03 min.
Example 112
7-Methyl-benzo[b]thiophene-2-carboxylic acid {1-[1R-(3-morpholin-4-yl- -

30  propylcarbamoyl)-2-phenyl-ethylcarbamoyl}-cyclopentyl }-amide
MS m/z: 577.3 M+H"). HPLC (method C): Rt = 13.26 min,
Example 113



M5 mz: 594.3 (MtH). HPLC (nethod C): Rt = 14.03 mn. le 112

7- Met hyl - benzo[ b] t hophene- 2-carboxylic acid { 1-[ 1R (3- nﬂr ABR 2806, - yl - 30
propyl caMsu¥Ppr9L6 2- phenyl - et hyl car banoyl ] - cycl opent yl } - anPOBERMB/TIZ: 577. 3
(MtH+) . HPLC (nmethod ©): Rt = 13.26 min. Exanple 113 WO 03/037916 45 j O
APR 2006 PCT/ EPO2/ 12022 5- Met hyl - benzof uran-2-carboxylic acid {1-]
1R- ( 3- nor phol i n-4-yl - propyl car banoyl ) -48- phenyl - et hyl car banoyl ] - cycl opent yl
} -amde M5 ni z: 5613(I\/HrH) HPLC(rrethod O: R = 13.01 mn. Exanple

dal.e b
B s L A e S T
} - am dehvhyletBylcabamdyl|dytiopentyiPldmitigret hod D): R = 13.62 m n. Exarml e
115 6- A no- benzogb th| ophene- 2- car boxgl ic acid {1-[1R - (3-norpholin-4-yl-

1 o propYSsaizbiie W(@@ﬁ?d%r 0} migyc| opentyl} -amide M5 nlz:
578.2 (:ﬁg“ lglﬂ_‘p (method D): Rt 8.62 mn. Exanple 116

6,7-Dic o[ b] t hi ophene- 2- carboxyllc acid {1-[ 1R - (3-norpholin-4-yl -

propyl cansabinesthyl- H{mlidawtzwafﬂmxymmamy[llk quhomatmh}yl 2opylearBamdyh)-nt z:
631.3 (MrH+) . HPLC (et l = 14 .57 min. Exanple 117
6- | odo- r?aphﬁnwkp@ﬂkﬁﬁaba@mgbwqpemé{& gmide1. (2 phenyl -1 R { |

et hyl canbaa S ) TR (henbd PSREL P S i oy | cor eyl

4-tetralBxummdyiBcar boxylic acid are introduced in a 250 m flask with a

20 cal ci ym chl r| de an lved in 130 CH2 nger ghetic
stirri ng‘L’j eng«p[b&,tﬁgqpypnecﬂ-]cgh) 1&nd 8% ops rH)‘E[P%I\/F a'%’ in-4-yT-

suc SSI b wet X i's kept under

mag(r:l@tl Sé%?%r?-%go?? %Heﬁ o%rrlg%b?ﬁgw% 2 exﬁlﬁ?on of the sol vent, the

resi due M8 nﬂ’mﬁfZ(Mhﬂ I‘Hﬁ@(lmthodmcﬁﬁ&ﬁﬁmnmt ure, dissolved in 100 m of
CH2C12 d ut.in a bath of ice and water, naintaining a vigorous nagnetic
stirri n?’gﬂgi%hﬁion of

6,7-Dichloro-benzo[b]thiophene-2-carboxylic  acid {1{1R  -(3-morpholin-4-yl-
p;opylcarbamoyl)-Z-pheﬂyl-ethylcarbamoyl]-cyclopentyl}-amide
15 MSm/z: 631.3 (M+H"). HPLC (method C): Rt = 14.57 min.
Example 117 |
6-Iodo-naphthalene-2-carboxylic acid [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-ylmethyl)-
piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl}-amide
118a) 18.0 g of 4-tetrahydropyrancarboxylic acid are introduced in a 250 ml flask with a
20  calcium chloride tube, and dissolved in 130 ml of CH,Cl,. Under magnetic stirring, 15 ml
of oxalyl chloride and 3 drops of DMF are added successively. The solution, that regularly
degasses, is kept under magnetic stirring for 16 hours. Afier evaporation of the solvent, the
residue is dried in hard vacuum at room temperature, dissolved in 100 ml of CH,Cl; and
put in a bath of ice and water, maintaining a vigorous magnetic stirring. A solution of
25  21.75 g of ethyl 4-piperidincarboxylate in 30 ml of CH,Cl, containing 15.35 g of TEA is
added to the mixture by means of a dripping funnel. During the addition, that lasts 3 hours,
a clear suspension forms. The reaction mixture is left to stand overnight, then CH,Cl, is
evaporated and the residue is brought to dryness in hard vacuum. The residue is dissolved
in 110 ml of ammonia aq. 25%, then methanol is added until complete solubilisation.
30 Methanol is refluxed until the ester disappears (samples are taken, evaporated and analised
by 1H-NMR). The solution is brought to small volume and extracted 25 times with 100 ml

of chloroform to give, after evaporation of the solvent, 21.4 g of raw diamide.
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(m, 2H); 2.48-2.59 (m, 2H); 2.67-2.83 (m, 2H); 3.47-3.79 (m, 4H). C-[4-Methyl 1-(4-
: methvl-tetrahvdro-pvran-4-vlmethyl)—p1pend1n-4-y1]-methylamme
20 MS (m/z): 227.3 (MHH
' C-[4-Methy1-1-(tetrahydro-pyran-4-ylmethyl)~piperidin-4—yl]-methylamine
MS (m/z): 241.2 (MH")
117b) Starting from the amine obtained in Example 117a), by a peptidic synthesis using
Boc, under the operative conditions well known to a skilled person, by reacting the above
25 said amine with Boc-D-phenylalanine O-succinimidoester, deprotecting, reacting with N-
Boc 1l-amino-1-cyclopentancarboxylic acid and deprotectiﬁg, the compound 1-amino-
cyclopentanecarboxylic acid (2-phenyl-1R-{[1- (tetrahydro-pyran—4 -ylmethyl)-piperidin-4-
ylmethyl]-carbamoyl}-ethyl)-amide is obtained.
This compound is caused to react with the chloride of 6-iodonaphthalen-2-carboxylic acid,
30 by a procedure analogous to that described in Example 102), thus obtaining the final
product 6-iodo-naphthalene-2-carboxylic acid [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-
ylmethyl)-piperidin-4—y1methyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide.
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1- - -4- vl 1) - pi i di n-4-yl hyl']-carb |
-eﬁhifézmﬁ¥5§ﬁe4+gg§nﬁﬁ?y<a@%‘iﬁékﬁ% B Wk - CRPLG (et hod D)
2. A4-brR7

- 102, SRR BUSEEMS (MG ik TPoR o7 6 R RLB-L70 @ 1geh) LT

é m741 I?:i) 81 2455812(11@3}9;711 .82+2.00 GnBHY 29.@-1 33 (m,ZHH), 235%63(:&;21&)2;12 829,90 (m,

7:23-7:2%1%' 9‘%53)1 (&, @ fzﬁf&a(%ﬁ% 39@45’( )%H§ 451973%1131 17H§[’r9%12"9 (d, J

= 8.6, | 7 - le 119

-y 3u7r§gn g‘ﬂgi@f’@l 03 1‘}9 031 &= 59182 168; 7599, 1= s am! ©

[1-(2- ph%BW 97F(ni,[3H)( 8éﬁr(amﬁi; &69%3,61151)4-

| met hyl ),- -4-yl methyl]-carb |

}/e{nﬁ% L ﬁé@g—;—gwcl o%eg?yl]y megre ﬁ/go?/d z} 693.5 (M-Hf ', nonoi sotopi c).

HPLC 1 -

0. 571 15 gnotebifuribotyle 1 holiR | PEaI IR (MR ab AT )

1 89 1. 9pmethy])-pippridin-4 ylnzetion Gmbamevl} -ezhszqarbmz@yll-nyclwtylkammez 71 ( m
( m A 713137u1? 263" (R, RioBSisdtogic) HPLE (lkthod DY RE=43. (@ Thin? )+ 4 40-4- 48
H-NMR (DMSO-d6). 8 (amongst the others): 0.97-1.12 (m, 4H); 1.39-1.73 (m, 12H);
20 1.74-1.81 (m, 1H); 1.89-1.96‘(m, 1H); 1.97-2.04 (m, 2H); 2.21-2.29 (m, 1H); 2.63-2.71 (rﬁ,
2H); 2.79-2.92 (m, 2H); 2.95-3.03 (m, 1H); 3.77-3.85 (m, 2H); 4.40-4.48 (m, 1H); 7.10-
7.22 (m, 5H); 7.45 (t, J = 5.7 Hz, 1H); 7.54 (dd, J = 1.7 and 8.4Hz, 1H); 7.67 (d, J = 0.8Hz,
1H) 7.79 (d, J = 8.4, 1H); 7.85 (d, J = 8.6Hz, 1H); 7.95 (s ,br, 1H); 8.85 (s, 1H).
Example 120
25  6-Chloro-benzofuran-2-carboxylic acid [1-(2-phenyl-1R- {[1-(tetrahydro-pyran-4-
ylmethyl)-piperidin-4-ylmethyl]-carbamoyl} -ethylcarbamoyl)-cyclopentyl] -amide
MS m/z: 649.3 (M+H"). HPLC (mmethod D): Rt = 13.00 min.
1H-NMR (DMSO-d6). « (amongst the others): 0.97-1.12 (m, 4H); 1.42-1.73 (m, 12H);
1.74-1,81 (m, 1H); 1.89-1.96 (m, 1H); 1.97-2.04 (m, 2H); 2.21-2.29 (m, 1H); 2.63-2.71 (m,
30 2H); 2.79-2.92 (m, 2H); 2.95-3.03 (m, 1H); 3.77-3.85 (m, 2H); 4.40-4.48 (m, 1H); 7.10-
7.22 (m, 5H); 742 (dd, J = 1.8 and 8.4Hz, 1H); 7.46 (t,J = 5.8 Hz, 1H); 7.66 (d, J =
0.9Hz, 1H) 7.81-7.86 (m, 2H); 8.84 (s, 1H).




. 7.22 (m 5H); 745(tJ 5.7 Hz, 1H); 7.54 (dd, J = ?&d»ﬁ%@g
7.67 (d, J = 0.8Hz, 1H) 7.79 (d, J = 8.4, 1H); 785(dJ , 1H)
7.95 (s BYOO3{Q3y916g g5 (s, 1H). Exanple 120 25 PCT/EP02/12022

6- Chl or o- benzof ur an- 2-carboxylic acid [ 1-(2-phenyl-1 R { [

1- (tetrahydro-pyran-4- ylnmethyl)-piperidin-4-ylnethyl]-carbanoyl}

- et hyl car bamoyl ) - cycl opentyl ] - am de Mg z: 649.3 (MrH). HPLC (method D):
Rt = 13.00 min. 1HNWR (DVMSO d6). - (anpongst the others): 0.97-1.12 (m

1.4 Bon 12H; 1.74-1.81 (m. 1H); 1.89-1.96 (m 1H); 1.97-2.04
(mz —%@é—é—gg(mm 2,63-2.71 (m 30 2H); 2.79-2.92 (m 2H);
2. 95- 3. 03-F1nbrollb®ruoﬁuﬁ¥2&aﬂﬁx§m 2Hh¢id 4. 4@1-424&r(yﬂn1R1{ﬁlw(tefraﬁ§Hn3~p?&n€4¥l SH);

dd = , d —
(7) Sﬁz 1»4}13]eﬁhzé)_rprpesamc$rwlmyﬂﬁa%amexl} eﬂmﬁlcarbmmé) W&tﬂ armtsief\gR( 20033

PCT/ EPO2 f boxyl d

[ 1-(2- phé%lg%?m% Eﬁgrlrdggg{?rayr? %Ql rl@ %l ;:a[n g)é?/l Llfnazl yl met hyl ]

i ca{ Eﬁgo)l!H—NMFe(IDMS&dﬁ)oam(mh&;ng:_y&}'i\%a&hmsyI(] 9hm1ae(rﬂy&}rpt 1 4126{3%3 5m§ r21/&1—1)) HPLC
nme 0 . - a S e 0 er s

6o D ey, Y05 88,06 TR D157 2 Omn 2D 22195 ey L0y 26T ey

1 1.9 1 7 93

( ;]') Eg?gég‘ﬂssfzo@% (%WzH)Z 2;%153?93;%%& glg), (ﬁs 32588 225@ 4(4914 ?@@12“1_5[), ’ﬁ_l(%o_

7 22 ( m 728)m, FHR7. 327—"337 (rm 1H);7;467t,46= §.8 Hz) 1H),57 60-A6 (BHIRH)77.BD(dd, 66 (m

7 3 : = 8.6Hz, 1 ; 8.84 (s, 1
. E%&%Bﬂg%lgﬂéﬁﬁ(po B&@@&@rﬁéé xyI ic acid [1 |(_1)2 phenyl S1R—
{ [ %(tgk@dm pyran-4- yl methyl) - p| peri di n-4-yl met hyI ] - car banoyl }
- et hyl carbanoyl ) - cycl opentyl ] - am de M5 mz. 649.5 (l HPLC (method D):
Rt = 12 PaChipro-berofyure-2romeboxslg . - agid nonb(2-phenybt Ref[é)(tet@hsadm-:pym-‘&

L 97 2. ohpiPidinhyindiytfebictol- sttt poSlonsuid olilas 45 (i

2. 915}%1&364% (M#BH*)ZHFECQmBﬁmGTD) Rt¥ 12484ﬁn4 48 ( m 1H); 7. 10 7.22
(7”‘7 R R S P S NG P O A
8.87 5(5 19481 (31! £884%6 (m, 1H); 1.97-2.04 (m, 2H); 2.21-2.29 (m, 1H); 2.63-2.71 (m,
2H); 2.78-2.93 (m, 2H); 2.95-3.03 (m, 1H); 3.75-3.85 (m, 2H); 4,40-4.48 (m, 1H); 7.10-
7.22 (in, 5H); 7.46 (t, ] = 5.8 Hz, 1H); 7.50-7.53 (m, 1H); 7.61 (s, br, 1H); 7.71 (d, J =
8.8Hz, 1H) 7.85 (d, J = 8.6Hz, 1H); 7.92 (d, J =2.2, 1H); 8.87 (s, 1H).
Example 123
20 5-Bromo-benzoﬁlran—2-carboxyhc acid [1-(2-phenyl-1R—{[1-(tetraﬁydro-pyran—4-
ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
MS m/z: 693.5 (M+H", monoisotopic), HPLC (method D): Rt = 13.14 min.
1H-NMR (DMSO-d6). * (amongst the others): 0.97-1.12 (m, 4H); 1.42-1.73 (m, 12H);
1.74-1.81 (m, 1H); 1.89-1.96 (m, 1H); 1.97-2.04 (m, 2H); 2.21-2.29 (m, 1H); 2.63-2.71 (m,
25  2H); 2.78-2.93 (m, 2H); 2.95-3.03 (m, 1H); 3.75-3.84 (m, 2H); 4.40-4.48 (m, 1H); 7.11-
7.21 (m, SH); 7.44 (t, J = 5.8 Hz, 1H); 7.58-7.69 (m, 3H) 7.85 (d, J = 8.6Hz, 1H); 8.06 (d,J
=2.0, 1H); 8.87 (s, 1H).
Example 124
7-tert-Butyl-benzofuran-2-carboxylic ~ acid  [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-
30  ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
MS m/z: 671.6 (M+H"). HPLC (method D): Rt = 15.16 min.

Example 125



. 20 5-Brono-benzof ran-2-carboxylic acid

[1-(2-phenyl -1 R-{[1-(tetrahydro-pyran-4- 10 APR 2006
yI rret hyl YV %93&3‘?? i n-4-yl met hyl ] - car banoyl } PCT/EP02/12022

- et hyl car banoyl ) -cycl opentyl]-amde M5 mz: 693.5 (M+H*, nonoi sot opi c).
HPLC (method D): Rt = 13.14 mn. 1HNWR (DVSO- d6). - (anongst the others):
0.97-1.12 (m 4H); 1.42-1.73 (m 12H);491.74-1.81 (m 1H); 1.89-1.96 (m1
H; 1.97-2.04 (m 2H); 221229(m||—|);263271(m 25 2H); 2.78-2.93

(m g H ; sygtjny?b&?z &B'Qaiggcﬁcyg% - §ag(m [%.gﬁ-{)héhyg&&{ qilggg%d}gq,mé 41 7.21
1H) 3 Oftrethyl¥pipetidin-4-ykethfl]-8arbemoyl- ~HyleabmmpcstIopentyll-amide

re MRl B8 Mt PR o DRl b bl Phe! T R L

yI met hyI xﬁggqggl n-4-yl met hyl ] - car banoyl } - et hyl car banoyl ) - cycl opent yl | - am
HPLC (method D): Rt = 15.16 mn. Exanple 125 WO

03/ owglé-Mmhybbmﬁzab@-cammmpozl acig22 §l- &kphmyl-ﬂen{z[b%(tmahydzo@mwcw ic

o ot byl SRR AR bishoobiH-+ AR s Biicli)-cyclopentylamide

- et hyl CaMSQﬁIME §XM+&F9FHFLC§§1@11£SUY5RH¥42 6648n> (M-H). HPLC (method D):

Rt 12.69 min. Exanmple 126 ﬁl - benzof ur an- 2- car boxyl i c acid

[1- (2 pthrI-MMRFLQM,SQd@ r‘alﬁgtumgsbslm ers): 0.97-1.12 (m, 4H); 1.42-1.73 (m, 12H);

| ret h I 4-

Y ety wal TR G DRITEER Yl 1GROSIRNY h, 281 2.21-0.20.6m, 1ED: 244 (8,3 )

Rt =10l2. ﬁsz-mm (nﬂ,lﬂm;vaumma)H),zemmmﬁ 11H);a3 omescsom m)aurbm@m 4H) ;

142173(m12 é |5|) 97-2.04 (m

2’ Sy Mo T e, 3D 707 04 Chug 1) 7400657 5583 s ey 73y 760 (e 3B0i0s ( m

m 2 4.40-4.48 (m 1 7.11-7.21 (m

7. 3”38@@3"(“%{8*‘%%@?5‘@ (_ 5. 7H)Hz 1H); 7. 53(7 eoH%m 3H: 7. 823

(d 3 = Bxanile 127 H); 8.76 (s, 1 H). Exanp le 127

i I(? g? r gﬁaa(fq)gr angtﬁagf-ayqag@/m{%)aacfdlgl 21 phegr -?E {?Y (tetral%drg-pg'ran-#ylmethyl)
B e RS IRHTPENSD oy (amongst
t he ot heMS)m/zO’Z@?S 1Mﬂﬂz d-IPlZﬂZ—Kmeﬂ:od,D)ﬂRt?—f’) 13, .42 nfifH) :
1H-NMR (DMSO0-d6). » (amongst the others): 0.97-1.12 (m, 4H); 1.42-1.73 (m, 12H);
1.74-1.81 (m, 1H); 1.89-1.96 (m, 1H); 1.97-2.04 (m, 2H); 2.21-2.29 (m, 1H); 2.63-2.71 (m,
' 2H), 2.78-2.93 (m, 2H); 2.95-3.03 (m, 1H); 3.75-3.84 (m, 2H); 4.40-4.48 (m, 1H); 7.11-
20 721 (m,5H),743(t J =58 Hz, 1H); 7.53 (d, ] = 8.7 Hz, 1H) 7.58 (s, 1H); 7.76 (dd, J =
1.8 and 8.7 Hz, 1H); 7.86 (d, J = 8.6Hz, 1H); 8.22 (d, J =1.7, 1H); 8.88 (s, 1H).
Example 128
5-tert-Butyl-benzofuran-2-carboxylic =~ acid  [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-
ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
25  MSm/z: 671.5 (M+H"). HPLC (method D): Rt = 14.90 min.
ample 129 :
6-Iodo-benzo[b]thiophene-Z-carboxylic acid [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-
ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
MS m/z: 757.2 (M+H"). HPLC (methiod D): Rt = 13.85 min,
30 Example 130
6-Chloro-benzo[blthiophene-2-carboxylic acid [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-
yimethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide



. 1.74-1.81 (m | H; 1.89-1.96 (m | H); 1.97-2.04 (m 2H); %E%R%@%g (m |
H; 2.63-2.71 (m 2H); 2.78-2.93 (m 2H); 2.95-3.03 (m 1ﬂl) 3.84 (m

2H); 4. 49003879 1H); 7.11 20 7.21 (m 5H); 7.43 (t, J BCHEP@A202R H); 7.5

3(d, J =87H, | HH 758 (s, 1 H; 7.76 (dd, J = 1.8 and 8.7 Hz, 1H);

7.86 (d, J = 8.6Hz, | H; 822 (d, J =1.7, 1 H,; 8.88 (s, | H. Exanple 128

S-tert-Butyl -benzofuran-2-carboxylic asod [ 1-(2-phenyl-1R- { [

1- (tetrahydro-pyran-4- ylnmethyl)-piperidin-4-yl nmethyl]-carbanoyl)
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- et hy$ cai BarfoyISH) ¥ dddpehnt YI8Hz1H)E7.49 (ARR =2 006ndV85 03)) 1@, J = 8.6 Hz,

Th e (BBE R T Tiiefu i IS ﬁ%ﬁsﬁ{é‘it “ du%?i ws: B (m

12H) ; 1E§4m1e8131(m 1H) 187194(m | H; 2.17-2.28 (m 111); 2.65-2.71
(m2H) oib H; 2.88-2.99 (m 2H); 3.31-3.20 (m | H;
3.76-3 847-7(3mm<2b9nz ]ﬂgonhew?(-mquyluy actd 10-(3-pheggl- KRF]{[IS&&trahirdejrhn 4d =

g ggz ( dlﬁﬁmﬂﬁgf g‘pﬁggh’l‘i Mfmgtg%i fa‘?’ﬁmﬂ} et&%éfh%m°xl)1§y°1°se’§§ﬁ(‘§“d@1 H) - ?93
(s, 1o H MSuanm0e.4 R, aﬁm&@momcrzhﬁmaﬂrm RteAPOid.c acid

[ 1- (2- phenyl -1 R-{[ 1- (t et rahydr o- pyr an- 4-

yl net hyl ;K@lﬂ&léél n- 4-yl net hyl | - car banoy! _ _
oL | CarbRiB e iBRR baRBkiiR 1ol qgg-phen YRR 90" ©)

HPLC (et ho
7-1 odo- bﬂnwd{;b]—pnbendﬂneﬂh-ghﬂethﬁﬂ-b@bﬁﬂnbz }aahﬁcdrﬁamaylpiafawbedtﬁja‘a{:ﬁde( tetrahydro

i ﬁ3| ﬁ%aﬁ%ﬂ%’* %&@Fgﬁnﬁ%? (m{é}h@é))wg{ nﬁ3r3%?rg31y4 (MrH). HPLC (method D):
6- Tr_llsfll u%%f‘%?%-lge?z(g[rgi tehllgghene- 2-carboxylic acid
[ 1- ( 2- phérErifluorerppthyl-benzoffitdoghene-2-carboxylic acid [1-(2-phenyl-1R-{[1-(tetrahydro-
pyran-4-ylmethyl)-piperidin-4-ylmethyl]-carbamoyl} -ethylcarbamoyl)-cyclopentyl -amide
MS m/z: 699.5 (M+H"). HPLC (method D): Rt = 13.88 min.
Example 134
20  7-Methyl-benzo[b]thiophene-2-carboxylic acid [1-(2-pheny1-IR-{[ll(teu'ahydro-pyran-4-
ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
MS m/z: 645.5 (M+H"). HPLC (method D): Rt = 12.83 min.
1H-NMR (DMSO-d6). * (amongst the others): 0.98-1.12 (m, 4H); 1.36-1.82 (m, 14H);
1.87-1.95 (m, 1H); 1.95-2.06 (m, 2H); 2.19-2.29 (m, 1H); 2.53 (s, 3H); 2.67-2.74 (m, 2H);
25 2.80-2.94 (m, 2H); 3.15-3.28 (m, 3H); 3.76-3.83 (m, 2H); 4.41-4.48 (m, 1H); 7.10-7.23 (m,
5H); 7.29-7.33 (m, 1H); 7.37-7.41 (m, 1H); 7.44 (t, ] = 5.7 Hz, 1H); 7.86-7.83 (m, 1H);
7.86 (d, J = 8.6 Hz, 1H); 8.31 (s, 1H); 8.86 (s, 1H).
Example 135
6-Methoxy-benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-

30  4-ylmethyl)-piperidin-4-ylmethyl]-carbamoyl} -ethylcarbamoyl)-cyclopentyl]-amide
MS m/z: 661.5 (M+H"). HPLC (method D): Rt = 12.32 min.
Example 136



. pyran-4-yl met hyl) - pi peridi n-4-yl met hyl ] - car banoyl

}
- et hyl car ba | )-cycl opentyl]-amde M mz: 699.5 ( MtH+) A 2P mpet hod D):
Rt = 13. 8‘5’9%’%.791Exanp| e 134 20 7-Met hyl - benzo[ b] t hi ophenePQF/ER2G822I i ¢ aci d
[ 1- (2- phenyl -1 R-{[ 1- (t et rahydr o- pyran-4- yl met hyl)-pi peridi n-4-yl net hyl ]
-carbanmoyl } -ethyl carbanoyl)-cyclopentyl] -amde M5 mlz: 645.5 (M-H+).
HPLC (nethod D): Rt = 12.83 mn. 1HNMR (DMSO-d6). (anpbngst the others):
0.98-1.12 (m 4H); 1.36-1.82 (m 14H); 1.87-1.95 (m 1H); 1.95-2.06 (m

bbb S
7 86 7 %n%%lﬁﬁﬂ'lyi);{)lger?dlﬁﬁ' Mgﬂ]g&arﬂﬁﬂ?’lkﬂ@lcﬁfbambgﬁ %cl_éz)pgktygjaﬂhde
Exanpl e Msbméz: 689. ﬁerl'I‘HérHBLG](mhﬂmmIBnBt?-laéi mainy| i ¢ aci d.

1-(2-ph | - 1-(tetrahyd - 30

E1él( nﬁi%%édl g} éel ;?%&i&iy{:?gggngyl }-et hyll_gar barmoyl ) - cycl opentléIG] 1a
m de ; B;’th!r%)he drs -
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[irgﬁ zh@gynxb%gﬁ él per dﬁﬁﬁg(‘ﬁfﬂl@ﬁ@r i{tcé\?@gMI

- et Eyllgagig@ﬁgl gllgscycl opentyl] f;lmcﬂle bn12 29t9h5 (Ir\]/HrH+)2 HPLtC): (rr:st hod ij:
1 (2 phérmpmyhbngz mﬁ@myarc@rwﬁ%"wde?f?- enyl-1R-{[1-tetrabydro-pyran-d-

I

Yot nid Y ad RE #195 S RN )-LaEARB QTR drbamoy xSloREP Y HBRE ret hod D) :
Rt = 12 ®1B iz 64 5. R, HBBC $mbthioldiD): RBﬁZ@.DB]nhlhl ophene- 2-car boxylic acid
L o e 561 Lo Pl I T o ) 5000
de M5 H; O d6) .
-e(armnggtm??\%@tlgyp bslj-‘g%&i %ﬁ ﬁ;’z')b IZI?K ‘ﬁ@ ?Hmyl é(f?"f 71, 94
(2 g 1|—|)2 280-95872(11()41{);12 9043)Q0 (211,128{0)(,‘;3.28-3(2‘?5(111,5}1), 2.7&-'-8 §46(m,32H]); 43166502(n73 (m
(m s ; (1) 2ot 3T emnt i 200 33 i W A7 o 2 101 8 ey T 3
(t, J = 2%t 1187795k, STH)LEND (4,188; §.93 (s) 1H).

Example 139
6-Methyl-benzo[ b]thiophene-2-carboxylic acid [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-
ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
20  MS m/z 645.5 (M+H"). HPLC (method D): Rt = 13.02 min.
1H-NMR (DMSO-d6). * (amongst the others): 0.97-1.12 (m, 4H); 1.42-1.73 (m, 12H);
1.74-1.81 (m, 1H); 1.87-1,94 (m, 1H); 2.17-2.28 (m, 1H); 2.45 (s, 3H); 2.67-2.73 (m, 2H);
2.79-2.87 (m, 1H); 2.88-2.99 (m, 2H); 3.31-3.20 (m, 1H); 3.76-3.84 (m, 2H); 4.42-4,49 (m,
1H); 7.10-7.21 (m, 5H); 7.28 (d, J = 8.2 Hz, 1H); 7.47 (t, J = 5.6Hz, 1H); 7.78-7.88 (m,
25 3H); 8.22 (d,J= 1.9 Hz, 1H); 8.22 (5, 1H); 8.80 (S, 1H).
Example 140
Benzofuran-2-carboxylic  acid  [1-(2-phenyl-1-{[1R-(tetrahydro-pyran-4-ylmethyl)-
piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl ]-amide
Example 141 - |
30  6-Fluoro-benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1-{[1R-(tetrahydro-pyran-4-
ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
MS m/z: 649.3 (M+H"). HPLC (method D): Rt = 12,51 min.



. =86 H, 1 H; 7.87-7.91 (m 1 H; 8.19 (s, 1H);883( IB-I)
139 6- I\/bt hyl - benzo[b]th| ophene- 2- car boxylic acid 1-(2- p ﬂ’ 2995

1- (t et r aYPIBOINS an- 4- yl net hyl ) - pi peri di n- 4-yl rret hyI]-ca?(EJ'Ié(EWIIZl}ZZ
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Exarrpl e
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6-Diethylamino-benzofuran-2-carboxylic acid [1-(2-phenyl-1-{[1R~(tetrahydro-pyran-4-
ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
MS m/z: 686.4 (M+H"). HPLC (method D): Rt = 8.76 min.
Example 146 5-Methoxy-benzofuran-2-carboxylic acid [1-(2-phenyl-1-{[1R-(tetrahydro-
20 pyran-4-ylmethyl)-piperidin-4-ylmethy1]-carbambyl}-ethylcarbamoyl)—cyclopentyij~arnidé'
MS m/z: 645.5 (M+H"). HPLC (method D): Rt = 11.98 min.
Example 147
5-Diethylamino-benzofuran-2-carboxylic acid [1-(2-phenyl-1-{[1R-(tetrahydro-pyran-4-
yimethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
25  MS m/z: 686.6 (M+H")., HPLC (method D): Rt = 8.58 min.
Example 148
3,5,6-Trimethyl-benzofuran-2-carboxylic acid [1-(2-phenyl-1-{[1R-(tetrahydro-pyran-4-
ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
Example 149 - . |
30  Naphthalene-2-carboxylic =~ acid  [1-(2-phenyl-1-{[1R-(tetrahydro-pyran-4-ylmethyl)-
piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
MS m/z; 639.5 (M+H"). HPLC (method D): Rt = 13.14 min.
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Example 152
Benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1(R)-{[1-(tetrahydro-pyran-4-
ylmethyl)-azetidin-3-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide,

by using ethyl 3-azetidincarboxylate in place of ethyl 4-piperidincarboxylate.
20 MS (m/z): 603.3 (MH"). HPLC (method A): Rt = 3.63 min.
Example 153
6-Bromo-naphthalene-2-carboxylic  acid  [1-(1(R)-{[1-(4-methyl-tetrahydro-pyran-4-
ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-2-phenyl-ethylcarbamoyl)-cyclopentyl}-
amide,
25 by using C-[1-(4'~Methy1-tetrahydro-pyran-4-ylmethyl)-piperidin—4-yl]-methylamine
prepared as described in Example 117a).
MS (m/z): 617.4 (MH", isotopic pattern of Br). HPLC (method A): Rt =4.01 min,
Example 154
6-Bromo-naphthalene-2-carboxylic acid [1-(1(R)-{[1-(5-ethyl-[1,3]dioxan-5-ylmethyl)-
30 piperidin-4-ylmethyl]-carbamoyl}-2-phenyl-ethylcarbamoyl)-cyclopentyl]-amide,
by using 5-ethyl-[1,3]dioxane-5 carboxylic acid in place of 4-tetrahydropyrancarboxylic

acid.
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HPLC methods
15  Mobile phase: A =H,0 + 0.1%TFA; B =MeCN +0.1% TFA
METHOD A
Column: Zorbax™ SB-18, 3.5 pum, 1004 (50 x 4.6 mm)
Gradient: from A/B = 95/5 to A/B = 5/95 in 6.5 min +1 min isocratic
Flow rate: 3 ml/min
20 A=220, 270 nm.
METHOD B
Column: Platinum™ RP-18, 3 um, 1004 (33 x 7 mm)

Gradient: from A/B = 95/5 to A/B = 5/95 in 6.5 min +1 min isocratic

Flow rate: 3 ml/min
25  A=220, 270 nm.
METHQOD C
Column: Jupiter™ C18, 5 um (250 x 4.6 mm)
Gradient: from A/B = 85/15 to A/B = 5/95 in 20 min
Flow rate: 1 ml/min |
30  A=210nm.
METHOD D
Column; Symmetry™ 300 C18, 5 pm (250 x 4.6 mm)



. by using

C-[4-nmethyl -1 -(tetrahydro-pyran-4-yl nmethyl)-piperidi n-4-y|“]u ﬁBthwsam ne
pr epar edWEs03@3846i bed in Exanple 1 17a). M5 (mz): 717.4 PEHEPO2/1261 Opi C
pattern of Br). HPLC (method A): R = 4.16 min. HPLC nethods 15 Mbile
phase: A = HO + 0.1 %9FA; B = MeCN +0.1 % TFA METHOD A Col um: Zor baxTM
SB-18, 3.5 m 100A (50 x 4.6 mm G adissnt: fromA/B = 95/5 to AAB = 5/95 in
6.5 mn +1 mn isocratic Flowrate: 3 m/mn 20 X=220, 270 nm METHOD B

Col um: | 0 (; 7 MM Gadient: fromA B = 95/5

to A/B -&%ﬁ %pﬂ&‘g“gé—]%/ 5}0%/# §@3H§?0§“ e ow rate: 3 m/nmin 25 X=220, 270
nm  MVETREW rate Ohidpmin Jupiter”' C18,5 m (250 x 4.6 nm Gadient: fromA/B
= 85/15 to AAB =5/951in 20 mn Flowrate: 1 mM/mn 30 1=21 0 nm METHCD

D Col um=2&Q@met r yTM 300 C18, 5 pm (250 x 4.6 rm) WO 03/037916 55 10 APR

2006 PMZOZZ Gadient: fromA/B =85/15to A/B =5/95in 20 mn
Fl ow r at mn 7 210 nm METHOD E 5 Column: Protein & Peptide

Vydag' a' CdhiMn{ Blotkix &4P u ;@a@mcqet(zso‘x @r@ = 80/20 to /B = 20/80 in 25
mn + A/B = 20/ 80 for Fl ow rat e: mn X=230 nm
Gradient: from A/B = 80/20 to A/B =20/801in 25 mm + A/B =20/80 for 10 min
Flow rate: 1 ml/min
A=230 nm.
METHOD F
10, Column: Inertsil ODS-3 (GL Sciences), 3 um (50 x 3 mm)
(250 x 4.6 mm)
Gradient; from A/B = 80/20 to A/B = 30/70 in 9 min
Flow rate: 0.8 ml/min
A=230 nm.
15  List of Abbreviations
In the present description the following abbreviations have been used:
AcS5c, aminocyclopentanecarboxylic;Ac6c, aminocyclohexanecarboxylic; AcOEt, ethyl
acetate; Boc, N-fert-butyloxycarbonyl;BSA,N,O-bis(trimethylsilyl)acetamide; DCM,
. dichloromethane; DIPEA, N,N-diisopropylethylgmigg; 'DMF, N,N-dimethylfonnaﬁide;
20 EDC, l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride; EtOAc, ethyl
acetate; HOBt, 1-hydroxybenzotriazole; TEA, triethylamine; TEMPO, 2,2,6,6-tetramethyl-
l-piperidinyloxy; TFA, trifluoroacetic acid; THF, tetrahydrofuran; TMSCI,
trimethylsilylchloride; Z, N-benzyloxycarbonyl.
The evaluation of the antagonist activity on NK-2 receptors has been assessed by binding
25 and functional tests according to that already described in literature in relation to NK-2
antagonists.
In particular, the affinity of the present compounds for the human NK-2 receptor has been
assessed by a binding test using Chinese hamster ovary (CHO) cell membranes transfected
with NK-2 receptor of human ileum together with [*I]NKA (Amersham, aspecific
30  activity 2000 Ci/mmol) radiobinder at the concentration of 100 pM in competition studies.
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The present compounds of formula (I) can be handled according to the common
pharmacopoeial techniques in order to prepare formulations suitable for oral,. intranasal,
parentheral', sublingual, inhalatory, transderinic, local or rectal use according to the data
known in literature for this kind of products; these formulations comprise oral
formulations, such as tablets, capsules, powders, granulated preparations, and oral
solutions or suspensions, formulations for sublingual administration, for intranasal
administration, aerosol formulations, implantations, formulations for subcutaneous,
intramuscular, .intravenous, intraocular.and rectal administration.. The effective doses. are.
0.1 to 50 mg/kg of body weight. For humans the effective dose may preferably range from
0.5 to 4000 mg/day, in particular from 2.5 to 1000 mg according to the age of patients and
to the type of treatment.

The treatment is performed by administering to the patient the required amount 1 to 4
times-per-day for periods of time up to 2 weeks or in any case until remission of
symptoms; for chronic pathologies, administration can be prolonged for significantly
longer periods of time according to the physician judgement.

Thanks to their high antagonist activity to tachykinins NK-2 receptor, the present
compounds are useful in the treatment of diseases in which Neurokinine A plays a
pathogenetic role, and namely in the following pathologies:

- chronic obstructive respiratory pathologies, such as asthma and allergic rhinitis, cough,
bronchitis;

- ophtalmic pathologies, such as conjunctivitis or vitreoretinopathy;
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. - pathol ogies of the nervous central system such as anxiety, depression,
schi zophreny, denentia, epilepsy, Parkinson's syndrone, Alzhgbgﬁh'ﬁn%

di seases, drugs and al cohol 10 addiction, alcoholism Huntin s chorea,

neur odegenerati ve di seases and somatic disorders, such as stress; -

treatment of pain, in particular visceralgia, neuritis, neuralgia; -

cardi ovascul ar di seases, such as hypertsensi on, edenmas, thronbosis, angina,

vascul ar 13 mus; 15 - inflammtory, such as arthritis, rheumatoid

arthritic APR 2006 60 CLAIMS 1. Linear compounds of general fornmula

(1) - COM! § ficBGedipothiifofldndral EstRind (1) bbpriaflh P alcRGis dRdsiiteiaihg an ami no

group capabl e of "giving basic characteristicS to the conpounds 5 R3 m

wher ei nacidXndiatleast-a6@minw gromp cBable o figivingdaaici charpcteristiessbdhe eampounds t he
group consisting of biphenyl, phenyl-ethylene, 10 naphthyl,

phenyl -t hi ophene, benzot hi ophene, benzofurane, and indole possibly N
substituted by a Cl-C6 al kyl grgup, ich can be possibly substituted by
one, -two or three groups indepgn |y sgtéected fromthe group consisting
of hal ogen, Cl1-C6 al kyl possi bl ubsti 4t ed b& not nore than three

fluorine atons, Cl-C6 al k OH, S (R10)2i wherein RIOis
selected fromH and Cl1- al kyl; 15 the am po aci dRg resi due of general
)| up cghsisting of 1-

formula (111) is select fro he g
am ngcycl ohexane-| - carboxylic acid (Ac6c),™1-am nocy¢l)opent ane-| -carboxylic
acid (Ac5c), 1-am noindane-I|-carboxylic acid (1-Aic),

1- am nocycl opent an- 3-ene 1- carboxylic acid (AcSc),

2- met hy{vé‘_gg%]yl al anine, and 2-nethyl-2-ethyl-glycine; R6 is H 20 the

anoni aci dic residue of general forrmula (111) is an a, a-di substituted

gl yci neXilyipe Cé€sighom; sel ected fromthe group consisting of 1- 25

Ay O oA BOUL s oo Bl s TonSS SPSPhENS, AL Db 201 ¢

10 naphthyl, phenyl-thiophene, benzothiophene, benzofurane, and indole possibly N-
substituted by a C1-C6 alkyl group, which can be possibly substituted by one, two or threée
groups independently selected from the group consisting of halogen, C1-C6 alkyl possibly
substituted by not more than three fluorine atoms, C1-C6 alkyloxy, OH, NHR10,. and
N(R10),, wherein R10 is selected from H and C1-C6 alkyl;

15  the amino acidic residue of general formula (III) is selected from the group consisting of 1-
aminocyclohexane-1-carboxylic acid (Ac6c), l-aminocyclopentane-1-carboxylic acid
(AcSc), 1-aminoindane-1-carboxylic acid (1-Aic), 1-aminocyclopentan-3-ene 1- carboxylic
acid (Ac5c), 2-methyl-pheny1alanine, and 2-methyl-2-ethyl-glycine;

R61isH;

20  the amoniacidic residue of general formula (III)

(I

is an o,o-disubstituted glycine-type residue selected from the group consisting of 1-

25  aminocyclohexane-1-carboxylic (Ac6c), 1-aminocyclopentane-1-carboxylic acid (Ac5c),



« 1-am noi ndane-| -carboxylic acid (1-Aic), 1-am nocyclopentan-3-ene 1-

carboxylic acid (Ac5c), 2-nethyl-phenylal ani ne, 2-nethyl-2-ethyl-glycine,
R2 is a phenyl-nethyl group, having the phenyl group possibly 4uUbAPRt2M6ed
by a d-C6 alkyl group; 5 X2 is selected from-CONH and CH2NH; R3

I ncludes at | east one basic am no gragp having the foll ow ng formula:
-R4-X3-R5 wherein: - R4 is selected fromthe group consisting of a group
- ( CH2) alvemsineindane-t-satboxylie @md1(k-4ic)1d -@ningcychnpestagioeasal k \FREREYIS &

selected, f cycl opent vl ene and I xyl.ene, and an aliphatic

het erocgé?@g%%@wgﬁﬁ%ﬁ%@mﬂﬁ:ﬁ%ﬂ%}ﬁfﬁ%e and pi perazi ne possibly
substi t goed Pyh@EnthylVRotp, Iabthg@iteyphedyOpR%p possiBly substifatedibpa €1-06s a
group sel ect eg from 8&(}% £i,C’:HZ gaCI—IZIL O—émgrﬁ? - NI—in-CO; - R5 is selected
from 18lky} geatipal i phatic heterocycle selected fromthe group consisting of

pi peri dihe rrolidi r hRe, di azepan, tetrahydropyran, and

1,4-56i o;@_-lg-s@g%fg #Pagégmg‘égﬁg‘?&%@i@ bly substituted by one or two groups
sel ect ed3finslmiéslat (aspdheyBasicGnif gadupyhaving thefbllcavidg feraitamet hyl ; b) an
azetidine substituted by a group -(CH2)n R17, wherein R17 is

t et rahydr&yr X3~ RR9 c) a piperidine possibly Csubstituted by a Cl-C6 al kyl
group, and substituted by a group X5-R18 wherein X5 is a bond or it is

sel ect eWheFedin t he group consisting of -C(R 1)(Rl2)-, -CO, -CH2CH2-, and

- COCHz- R13 .} I, fo. i n . ra
t otr anyRaRsbctel oy Sletfug CORFEE JPAMibiLRBIGRSerkiB ARKET RBMTER
o B B O T om0t ot 2 sl oot o

al kyl, -1 0, and - erein, , L], an are sel ec, rom
H and | PW‘COPC'EMM%IEeGdQ‘i@% csomy pjperidipe, pyrdiding i HIRERANS possibfy

C-subst | : t D L group, and possibly N substituted
by a gr%%ﬂéhgg?%g%??%r%%mr%&%f R16, wherein X4 is a bond or it is
sel ect edXBripabofdHar it ds\al groBpGERRcted drvon RCO-j Hye -€HeQHS+ amd {ME-COoup

consi st .of 0 ridine, thiophene, tetrahydropyran, norpholine,
tetrahyuﬁgf‘ﬁ?‘ﬂ?é?dﬁ ‘1, 3-di oxane; e) an amino group sel ected from-NRL1R12

ggg%ﬂgzé)%?mbm&%ocmeawe&%m e BBk oiBisfnd of Yiticrianst, PYRGHAIED APR
morpholine, diazepan, tetrahydropyran, and 1,4-dioxa-8-azaspiro[4,5]decane, possibly
substituted by one or two groups selected from C1-Cé6 alkyl, C1-C6 alkyloxy, OH, and
cyanomethyl;
. b) an azetidine substituted by a group (CH,),-R17, wherein R17 is tetrahydropyran;
20 c) a piperidine possibly C-substituted by a C1-C6 alkyl group, and substituted by a group
* X5-R18 wherein X5 is a bond or it is selected from the group consisting of -C(R11)(R12)-,
-CO-, -CH,CH,-, and -COCH,-, and R18 is a group selected from thiéphene,
tetrahydropyran, tetrahydrothiopyran, pyrrolidine, cyclohexane, cyclopentane, and 1-3-
dioxane, possibly substituted by one or more groups selected from C1-C6 alkyl, -NHR10,
25 and -N(R10),, wherein R10, R11 and R12 are selected from H and linear or branched Cl1-
C6 alkyl;
d) a piperazine possibly C-substituted by one or two C1-C6 alkyl group, and possibly N-
substituted by a group selected from -CH,CN and X4-R16, wherein X4 is a bond or it is
selected from —CH,- and -COCH;-, and R16 is selected from the group consisting of
30 pyridine, thiophene, tetrahydropyran, morpholine, fetrahydrofurane, and 1,3-dioxane;
€) an amino group selected from -NR11R12 and -NH-(CH;)m-NR11R12, wherein R11,

R12 and m are as defined above;



. f) an am no-cycl ohexane or a cycl ohexane possibly substituted on the ring
by the group - NRI 1R12, wherein RL | and R12 are as defined above; g) an
het eroaromatic 'group represented by pyridine. 2. The corrpounda Rﬂ? ral
formula (1) according to claim1, wherein: 5 Xl is a -CO gro r?o an
aromatic group selected ftrn the group cggsi sting of phenyl -ethyl ene,

napht hyl , benzot hi ophene, and benzof urane, possibly substituted by one,
two or thgee. groups _independently selected from hal ogen, d-C6 alkyl
possi bl y ingraloBsxang or pvelohisasne possibly substituteseomtheming by the group -

d -:C6.aI]I¢RI1qJRF2, ‘ﬂ%"iﬁ"ﬂ 4Ry ﬂg%g)%né/gﬂaeofrogsn R10 is selected 10 -fromH

and d -C6 al kyl; amn6 acidic resrdue o eneral formula (Il1) is

sel ect ed g)rawheterasomatiy gtouparpesented b pyhdiny i ¢ acid (Acéec), and |

-ammi ocyci %%nt ane- 1-4:&; boxylic acid (Ac5Sc); R6 is H . Rz2 is phenyl-nethyl;

15 X2 is 4 CoRgemprandspf|geaeral rmulad) acneeding ta Jaizmd whegeinup and it is the

fol I oy nggpe ~0). 7 ;: X3- R5 wherein - R4 is.selected from-(CH2). -
erein n ras(r%ggof ?@%P{L to 3, and piperidine possibly 20 substituted by a

C | -06 Rk amamnptic)foisseectbAidnothel %’0&1@ cansitiag R fBeRALARY LD Rapkiyl, and
CH2-; R5 is,selected from a) an aliphatic heterocycl e sel’ectéd ?rom

pi per | di PENZQHBIOPhENE -ARd: BeRAOMHANg opessily Substitsted: By ceheytwon or (threeo geougs |
-C6 al kylindk : ' 1 di.n ' ~Substit.u by .a Cl -

R e R o Rt TS L D i S TR L
a group dbseedluedné atoms, QURC6 AkiyRixy?2 OH,aNHR10knd KW 03 wherdi® Ra0ds QulBcted

sel e {)ed fro tﬁéﬁ@édro yran, cycl ohexane and 1-3-di oxane, possibly

subs tutﬁ@@aﬁ K e groups selected fromd-C6 al kyl, -NHRI O and
-N(RI O 2 PLER K fram H and,.l,J near ,or
br famc h)edthé !Iﬁ’ﬁﬁ{(%gd dgclh%?s?du??(;% fc%qu&gi%"gg ﬂ\@ %ggsegf%{)eﬁsﬁ@&]%w{cml%l&emeﬂhe or
two C - Csatbokylic nid(hehe),and Ipmaiiobyslopentasdbichibukglit Ad PASYUP X4- R16

wherein gﬁgf_& CH2-, and R16 is selected from tetrahydropyran and
1, 3- di oxand’ “20 APR 2006 63

- R2 is phenyl-methyl;

15 X2 is-CONH-;

R3 includes at least one basic amino group and it is the following group:

—R4-X3-Rs

wherein

- R4 is selected from —(CH,),- wherein n ranges from 1 to 3, and piperidine possibly
20  substituted by a C1-C6 alkyl group;

X3 is a bond or it is a group selected from —~CO- and -CHj-;

RS is selected from:

a) an aliphatic heterocycle selected from piperidine and tetrahydropyran, possibly

substituted by one or more C1-C6 alkyl groups;

25 b) a piperidine possibly C-substituted by a C1-C6 alkyl group, substituted by a group X5-
R18 wherein X5 is a bond or it is a group selected from —~C(R1 1)(R12)- and -CO-, and R18
is a group selected from tetrahydropyran, cyclohexane and 1-3-dioxane, possibly
substituted by one or more groups selected from C1-C6 alkyl, -NHR10, and -N(R10),,
wherein R10, R11 and R12 are selected from H and linear or branched C1-C6 alkyl;

30 c) a piperazine possibly C-substituted by one or two C1-C6 alkyl groups, and possibly N-
substituted by a group' X4-R16 wherein X4 is —CH;-, and R16 is selected from
tetrahydropyran and 1,3-dioxane.



< 3. The conpounds of general fornmula (1) according. to claim1l1, wherein the
said conpounds are defined by the following fornmulas: Na[N (benzo

[ b] t hi ophenyl - 2-yl car bonyl ) - 1- ami nocycl opent ane- 1| - car bonyl ] - D", APR 2006
phenyl al ani ne-N-[ 3 (nor pholin-4-yl)propyl] am de 5

(1R, 3S)-aci d-Nr { Na[ Na( benzo[ b] t hi opheng3-yl - carbonyl ) - 1-am nocycl opent an-1 -
carboxy] - D phenyl al anil}-3-am nocycl opentan-1 -carboxylic-N[(1

S, 2S) - 2- I 1 d . . . .

(N [?\r (b??h@%.c {}‘%g‘f o%?g-@?‘-’rgh%x‘}él ghaseanding: to claigy,dy) Whersine 4bg Spidyi | )
(1 R3 SbmpBunc%%ﬂ@ﬁi&in%@QﬁéﬁﬂWn@ﬁfrﬁﬁl@él ic-acid-N-((1 S, 2

S)-2-am nocycl ohexyl )am de trifl uoroacetate salt 10

NY{ N' [ NaM[% renzal ]itlnqphenzl-gdymbnnyif)ﬂ -aminticydopaitaEehcarohyldd-boxy] - D-

A S e e A e Sf‘;biély{'&yac' AL
{Na[ ol 4<mrssm1w$§ SR (b BN S x% BRI 1- m&aégémmmm anyl}

(1 R amno ¢ pent an
a {2% : ir Mhmygadﬂnﬂhézéml?mny%iepenlzﬁx 1 caifblongli GNCE L L2 8)- s%htmocyclohexyl] amide
r car bo
-am nocy@bé‘gﬁﬁ%éﬁ&en }i/’ byﬂﬁumnyaloaw-l-carbOXY] -D-phenylalanil}-(1R,3S)-
(1R 39)-3: @ﬁh&%&@k@%@&%ﬁﬁo&yﬁ@ L8 QN it ts; fsr)farmn(o%yébg )2y1) Zmagg nocycl ohexyl)

amde tri
N [ N ( 4-trifliohgdcktatersaitnoy| ) - (R, S) 1- ami noi ndane- 1=car boxy] - D- phenyl al ani ne

?L&LF?@ F@@{mf'@mg%@ﬁmég" P 4-) Yi;n”ééi‘mmy' )CV%‘;&{‘&% Dar boxy] - D-
1 N ((1
329 o PR IR B SRR PR ShrocHi P U AA pita b enzo

[b] thi mmzylymaemﬂudrba&mmcyclOpentan- | -carboxy] -D-4-nethyl- 25

phenyl al 1 R, 3S)-3-am nocycl opent ane-| -carboxylic-acid-N(1
S, 2S) -2 ﬁp{i{é’%ﬂg p- (%)ﬂm@mmék%a}tamﬁ@ldppmaodmwbom -RBghenylianyl}-

(1 R 3 9GR8 R TR £ SRR AR Mo ettt yafarglimias™

di meshy Itdffuceayathtebslxyl ) ami de hydrochl ori de salt 30
NY{N [ N_(henzof uran- 2-yl carboxy) - 1- am nocycl opent an- 1- car boxy] - D- phenyl al an

yl'}- (1R{By @eraﬁﬁﬁe@-wlwmyaﬁemmmamopmmlwboqu-peﬁmymnyz}
di et hyl(?ﬁlﬁ?(ﬁy&i% chBen[n el-hé{-g&?y ﬂ:[a%gd g‘?((fg,%) %pam%ﬁoRcyzc 0 ch% amide

trifluoroacetate salt

N®[N®%(4-(methyl)cinnamoyl)-(R,S)1-aminoindane-1-carboxy] -D-phenylalanine amide-N-

20 [(15,3R)-3-(morpholin-4-ylmethyl)cyclopentyl]
N'{N®[N*(benzo[5]thiophen-2-ylcarbonyl)-1-aminocyclopentan-1 -carboxy]-D-
phenylalanyl}-(1R,3S)-3-aminocyclopentane-1 ~-carboxylic-acid-N-((18S,28)-2-
dimethylaminocyclohexyl)amide hydrochloride salt
N'{N°[N *(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclopentan-1-carboxy] -D-4-methyl-

25  phenylalanyl}-(1R,3S)-3-aminocyclopentane-1-carboxylic-acid-N-(1 S,25)-2-dimethyl
aminocyclohexyl)amide hydrochloride salt
N"{N®[N*(4-methyl-cinnamoyl)-1-aminocyclopentan-1-carboxy]-D-phenylalanyl }-
(1R,38)-3-aminocyclopentane-1-carboxylic-acid-N-((18,2S)-2-
dimethylaminocyclohexyl)amide hydrochloride salt

30  N'{N%[N“%benzo furan-2-qu’arboxy)- 1-aminocyclopentan-1-carboxy]-D-phenylalanyl}-
(1R,38S)-3-aminocyclopentane-1-carboxylic-acid-N-((1S,2S)-2-
dimethylaminocyclohexyl)amide hydrochloride salt



<« Nr

{Na’ [ N"(bi phen-4-yl carbonyl) - 1-am nocycl opent an- | - car boxy] - D- phenyl al anyl }
- (1 R 3 S)-3-am nocycl opent ane-1 -carboxylic-acid-N-((1 S, 2S) OZ_APR 2006

di met hyl am nocycl ohexyl )am de hydrochloride salt N7

{NC N (N-(nethyl)indol-2-yl carboxy)- 19%ni nocycl opentan- | -carboxy] -D 5
phenyl al anyl} (1R 3S) 3-am nocycl opent ane- 1- car boxylic-acid-N-((1 S, 2S) - 2-

Fio]n?wglp - -y b«c%[ﬂ(o l) %éﬁ%%&%b&ﬁ ycyﬂ’ﬂémgenyﬁgl anyl }-(1

R 3 S)- 3(rmasp@-aﬁﬁﬁ¢¢3@mma@e lnﬁﬁdolignyiabm-laq(mmxz-ls 29) - 2-
am nocycl ohexyl) am de trifluoroacetate salt 10,
NY{ N[ N’ (dmﬁhﬂymemwdﬁbw})amebydmlﬂwdasaét hyl gl ycyl ] - D- phenyl al anyl } - (1R,

i T BB 2SR Cadlod ofdat SRRy RBL N0 ol o)
{N [ N1( Bhéﬂ}m&ﬂﬂ(ﬁasgpmmaa%mdﬁeﬁ%ﬁbqp@a%&m -eeRANRer s R-3(4(met hyl)

phenyl ) al anyl} - "am'no cycl op entane-
-car boxydlmethsdammmglmhayl)ami;)e-li{sldmﬁﬂandmmycI ohexyl )am de hydrochl ori de.

*Gar boy N RN biopifyiceatoniP 0 et AR et ane-

- car boxyﬁ(,éma@lw}( égga%&n@cy@@éa%m—emwcaa&aiﬁ gwasyblorl de salt N

{Na[ Na( 4 yl")cynna - 1- @m nocycl opent an- - car boxy] - R- 4 20
met hyl )phnnybb?dbbqu)}an(ldﬂrﬁﬁ)or&catatmedycl opent ane-| - carboxylic-acid-N-((1_S

{51t ) op RO ANy (o BaMRARroy DR oy B alvey D BT B hEH A 9+ani ne-
b] t N:ﬁl E)g en- Z&EM%% n% ﬁo%?%éma%@@gflo#w %&Bk’he)iyl) B dhenyl al ani ne-

N-

[

2 3(mﬂmmﬂcettatc~sﬁltyl ) propyl ] am de aci d- 3-ci s- NY
{

p

S N[
Na[ Na( t hi ophen- 2- yI car bonyl ) - 1-am nocycl| ohexan-. | -carboxy]-D
henyl al Np{rNO"I[[N}(bbnheﬁxl eI HATISOCY S IOPBBIR I Brb O R34 Cmeihy)

E {2 Er) [ Na@?nﬂ@&lﬁ#l? B?ﬁ?sé%%f)% %%er?)t/ -lreahox hc’cﬁld AR o boxy] - D-

phenysl al aminbgycloleixsl)amidedydedchlveidensalt
N TN ( DOXOEBREGY-Gpribnhimdor 2 aischm)- frpirpeyionratam baRooRYLR by ] - D- pheny!
al ani ”e'm%ﬁﬁﬂ%ﬁﬂﬁhw} ﬁR}@S))RJr Qrgﬁocl'glgbgrﬁa&e- -c %oﬁ%@-ag -N-((18,28)-2-
aminocyclohexyl)amide hydrochloride salt
N"{N*[N*(4-(methyl)cynnamoyl)-1-aminocyclopentan-1-carboxy]-R-3[4-
20  methyl)phenyl]alanyl}-(1R,3S)-3-aminocyclopentane-1-carboxylic-acid-N-((1S,2S)-2-

_ aminocyclohexyl)amide hydrochloride salt
N°*[N*(benzo[b]thiophen-2-yl-carbonyl)-1-aminocyclohexan- 1-carboxy]-D-phenylalanine-
N-{3-[bis(n-butyl)amino]propyl }amide
N“[N*(benzo[b]thiophen-2-yl-carbonyl)-1-aminocyclohexan-1-carboxy]-D-phenylalanine-

25  N-[3(morpholin -4-yl)propyl]amide
acid-3-cis-NT{N“[N“(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclohexan-1-carboxy]-D-
phenylalanil}aminocyclohexan-1-carboxylic -N-((1R,2S)-2-aminocyclohexyl)amide
N"{N*[N®(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclohexan-1-carboxy]-D-
phenylalanyl}-3-cis-aminocyclohexan-1-carboxylic-acid-N-(5-aminopentyl)-amide

30 trifluoroacetate salt
N*[N*(benzo[b]thiophen-2-ylcarbonyl)-1-(R)-amino-indane-1-carboxy]-D-phenylalanine-
N-[3(morpholin-4-yl)propyl Jamide



« N'[ N'"(benzo[ b] t hi ophen-2-yl car bonyl ) -1-am nocycl opent ane- 1- car boxy] - L-
phenyl al ani ne- N-[ 3( nor phol i n-4-yl ) propyl ]Jam de (1R, 3S)
aci d- 3- NY{N'[ N" (benzo[ b] t hi ophen-2-yl car bonyl ) - 1- am nocycl Ohexﬁf'_Ah 206
car boxy] - D-phenyl al ani | } am nocycl opentane-| -carboxylic-N-(1
S, 2R) - 2-ami nocycl ohexyl) 5 ami de acidggd -cis-N {Na[ Na(benzo [Db]
t hi ophen- 2-yl carbonyl ) - 1-am nocycl opent ano- 1- carboxy] -L- phenyl al anil)
am nocycl ohexan- 1- car boxyl ic -N-(2-cis-am nocycl ohexyl ) aSnL(_je

car boxy] - D-

Nr { Na[ NV csmep ibithinphenr2 zdyarbamﬂbﬂ\;@mchwﬁme@w

h | al 2R | oh I de 10
gcsgy?,a @{Lgb@%%ﬁaﬁ%ﬂﬁ'?4ﬁhww -y ecaz bgnmylr]?(:{ca% ﬁ)(;%:/yZ:I ghmex:n I
- car boxy|11D3spiaaslat {M 7(bétﬁﬂdﬂ@]@M@bmﬁ2@thaﬂboﬁ?Dkl0&Miﬂo©ycloMaﬁ:ﬂ- _
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amide.

5. Compounds defined by the following formulas:
benzo[b]thiophene-2-carboxylic acid, [1-(1-aminomethyl-2-(R)-phenyl-ethylcarbamoyl)-
cyclohexyl]-amide

25 benzo[b]thiophene-2-carboxylic acid {1-[2-phenyl-1(R)-(piperidin-4-ylcarbamoyl)-
ethylcarbamoyl]-cyclopentyl }-amide
benzo[b]thiophene-2-carboxylic acid (1-{2-phenyl-1(R)-[(piperidin-4-yl-methyl)-
carbamoyl]-ethylcarbamoyl}-cyclopentyl)-amide
benzo[b]thiophene-2-carboxylic acid {1-[2-phenyl-1(R)-(2-piperidin-4-yl-

30  ethylcarbamoyl)-ethylcarbamoyl]-cyclopentyl}-amide TFA salt
behzo[b]thiophene-Z-carboxylic acid [1-(2-phenyl-1(R)- {2-[4-(tetrahydro-pyran-4-
ylmethyl)-piperazin-1-yl]-ethylcarbamoy!}-ethylcarbamoyl)-cyclopentyl]-amide TF A salt,
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» 5 ulcerous colitis and Chron di sease, gastric diseases, urinary diseases,
such as cystitis and incontinence, erectile dysfunctions, diseases of the

nervous central system such as anxiety, depression and schi ZO{JHM
tumour al pat hol ogi es, autoi munitary di seases or diseases rela t 2%\?DS,
cardi ovascul ar pat hol ogi es, neuritis,_neuralgia and treatnent of pain,
visceral gia, inflammtory processes, &tch as osteoarthritis or rheumatoid
arthritis. 10 7. Pharnmaceutical formulations conprising as the active

pri nci plbeUse of tgsromnerndoefgenearl &M%ﬁénmordiogrmfhh(u? fcadbqaprépargti@rgoa ai ms
1- 4, ' .. 8 : i i ons. i
o1 ai m 7 POREACHIG 1QhRRion: ool 3! RSN OF resoplily BhtuBtiicly SRR °

exci pi embthma%nd Bliergd eHifitis; o phitudthid @kendbbheSs @npeicdlitg, dkin Skadses; sctand 8,
for the treatpent of 15 respiratory pathol ogies, such as asthma and

al | er gi @s pHergictang cosfact dermatitis,dind daenasis, dntestingd disorsiers, sechi asiirritahle swlon,

di sease L c.,and contact..dermati.tis,,.and psoti asis...

i obt | RigeRdys o oo Y ol BRR iR D it iR BEhi R Sivendyr on
di sease in@atihérice, eréttsle AFShnctivnk, dibdase SEBE BervoRs 6htAs sPaldh) sutl adithiety,

i ncontinence, erectile dysfunctions, diseases of the nervous centra

syst em depiessies angh sehizgphrenyp temewrsh pathalogias 2utoimmugitany disnases| oradiseases

pat ol oty BAR TR SRARIRGH, SRS R bl e,
Vi scer aviyceralgia) ihfammatoiy ppceses; sech as cstedarthsitio of feantatiid bithrity, r heunat oi d
art %’ ' !73 Pharmaceutical formulations comprising as the active principle at least one compound of
general formula (I) according to claims 1- 4, or mixtures thereof.
8. The pharmaceutical formulations according to claim 7, further comprising
pharmaceutically acceptable diluents and excipients.
9. The pharmaceutical formulations according to claims 7 and 8, for the treatment of
15 respiratory pathologies, such as asthma and allergic rhinitis; ophthalmic diseases, such as
conjunctivitis, skin diseases, such as allergic and contact dermatitis, and psoriasis,
intestinal disorders, such as irritable colon, ulcerous colitis and Chron disease, gastric .
diseases, urinary diseases, such as cystitis and incontinence, erectile dysfunctions, diseases
of the nervous central system, such as anxiety, depression and schizophreny, tumoural
20  pathologies, autoimmunitary diseases or diseases related -to AIDS, cardiovascular

pathologies, neuritis, neuralgia and treatment of pain, visceralgia, inflammatory processes,
such as osteoarthritis or rheumatoid arthritis.



