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Pl PERAZI NEDI ONES AS OXYTOCI N RECEPTOR ANTAGONI STS Thi s
invention relates to novel diketopiperazine
wdeoicatisyes havi ng a potent and sel ective ant RgOMmP05/006760
action at the oxytocin receptor, to processes for
their preparation, pharmaceutical conpositions
containing themand to their use in nedicine. The

hor none  @xya6Hkdrenis ROt GRtroSANREASIOR ZQ\fTAbBI@ISl'TEer us

and is used for the induction or augnentation of

Thl@bmﬁntlom r§|@tdsh$) dem:di&et@fupetggn? mlﬁgozfty/b@diavlngeé efiténtsand
reases si.gni ant 0 urin regnanc :
SUHAVE caRaopH 26U Tt plhe e PR ASTRIdy o PPEpERER, Tor their
preparatien,| plgracéltRbeempaditiezd cartalmiek $hent aarsieto aheitituse in
ﬁx%%of infant nortality/norbidity and thus a conpound
PBR- i nhibits the uterine actions of oxytocin e.g.
oxytoci n antagonists, should be useful for the

revention r.control 0 re-ter abour . ,
TG, PEFTAe B at chpoBbiePREd S ibRo SR ag de et das the
lndUdtleh Qﬁia@gﬁ@hiaﬂgn @ raboat.i Mss tHd;dénﬂDlylw uterine oxytocin receptors
et zine derivatives as

infaRs s YaEeat by DB RS FRRd FrecBhns e S aplabayr (ro-tem
ardegnyat i onal patent application WO 03/ 053443

descri bes a class of diketopi perazi ne derivatives

whi ch exhibit a particularly useful level of activity

P@Steﬁﬁ|tﬁméllul@0tﬁn4bémhszf$ ant $mweeky)t eamsresrm:ptam% oA\ infant

dclas ofco ound therein is
mpaghdiefial 4 ove FOF &fible Fapg icactpng pipptocn
e.yhegtodhentagonists! sHourd ba uEEfull 1S>r ﬂfrel préagition dRZoh®ol of pre-term
C3-4alkyl, R3is a 5 or 6 nenbered heteroaryl group
lab9Yiked to the rest of the molecule via a carbon atom
inthe ring, R4 represents the group NR5R6 wherein R5

B GubRrPant e iRt VG e fee SRR Hise Pinsl gt derhatves
inéltding h®deh1- mSédllaettb;ﬂpgraﬂE@bﬁri&dti\&at a$ ahkiditdret efr ragtose cl,6-

rin i eterocycle may contain an additional
b‘ﬂ&t"g?%‘?@%& cted from oxygen. | nternational patent

application WO 2005/ 000840 descri bes di ket opi per azi ne
International patent application WO 03/053443 describes a class of diketopiperazine
derivatives which exhibit a particularly useful level of activity as selective antagonists
at the oxytocin receptor. A preferred class of compounds described therein is

represented by the formula (A)

° (A)
Such compounds include those wherein inter alia R is 2-indanyl, R, is Cs4alkyl, Rs is
a 5 or 6 membered heteroaryl group linked to the rest of the molecule via a carbon
atom in the ring, R4 represents the group NRsRs wherein Rs and R each represent
alkyl e.g. methyl, or Rs and Rs together with the nitrogen atom to which they are
attached form a 3 to 7 membered saturated heterocyclic ring which heterocycle may

contain an additional heteroatom selected from oxygen.
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derivatives of fornula (B) wherein R1L is 2-indanyl, R2

is 1-methylpropyl, R3is 2-nethyl-1 ,3-oxazol-4-yl and
wWe20wmrndod®» t ogether with the nitrogen atomto ROTAER2005/006760

they are attached represent norpholino. W have now

found a novel group of selective oxytocin receptor

antagoni sts which exhibit a particularly advantageous

har macoki netic profile,. The |nve tion thus .

InfssjipaRls Patent e3RRICEHRD cWQn “@S‘*é déséi” Bt eg'k?fPB'H?faz'”e

defioamey BefraliafBy mul a (1) wherein R1 |s 2-indanyl, R2
is 1-methyl propyl, R3 i a oup selected from 2, 6-

di et hyl - 3- pyr|dyl or 4 thyI 3-pyridyl, R4
represents nethylrand r resemN drogen or met hyl
or R4 and R5 togetHeF W t Nt he |tr g n atomto which
they are attached r ese t nmotphol i no and
pharmaceutical ly ac gerivatives thereof. It
wi |l be appreciated tha the @onpounds of formula (1)
possess the absol ute st@Weochen1s 1y depi cted at the

asymmetric carbon atons bearing groups RlL, R2 and R3,
wheeemh:e ISQendﬂlWhGRE ist -yethtylprdpyt ERSpSJQI-metbmlm B@xamhﬂm and R4

<o B St A S T e

mc(nﬁhelmepl mer at each of Rl, R2 and RS, each epi mer
be present in small amounts, for exanple 1% or Iess of
the (S)-epiner nmay be present.It will also be

Wapare obatfeund A abvelr@rogv ofipeleive anytacingeceptarsgniaganiste which

o) 2 e 2o b RS R B RlsRE, oG ot of ¢ e

i nvention, R2 | s (1S)-1-methyl propyl. In another

e di t
Th(e'fg%)s WEW&?@O}OP {rhglrsJ ﬁ%@%é el A%gldrp%ngher?lcelhentlt% I e nfrom
co'rrfpouhdsofdorpmlmd}a t he preparatl on of which is
specifically described ijn eﬁgnples 1, 2, 3 and 6.
Anot her enbodi ment of tfje in¥éntion is the conpounds
the preparation dR whi is eciNRcRLIy described in
exanples 1, 2 and 3. ‘& fulN her)fembodi rent of the
invention is the co und theooreparatl on of which is
specifically described™ e’x;an‘pl es 3 and 6. A yet
further 5

(1)
wherein Ry is 2-indanyl, R, is 1-methylpropyl, R; is a group selected from 2,6-
dimethyl-3-pyridyl or 4,6-dimethyl-3-pyridyl, R4 represents methyl and Rs represents
hydrogen or methyl or R, and Rs together with the nitrogen atom to which they are
attached represent morpholino and pharmaceutically acceptable derivatives thereof.

It will be appreciated that the compounds of formula (I) possess the absolute
stereochemistry depicted at the asymmetric carbon atoms bearing groups R4, R, and
Rs, ie the stereochemistry at these positions is always (R). Nevertheless, it should
also be appreciated that although such compounds are substantially free of the (S)-
epimer at each of Ry, R, and Rs, each epimer may be present in small amounts, for
example 1% or less of the (S)-epimer may be present.
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enbodi nent of the invention is the conpound the
preparation of which is specifically described in
wexerspoes9®. Anot her enbodi ment of the inventi oRCTEPL2IW6/006760
conmpound the preparation of which is specifically
described in exanple 1. In one aspect, chem ca

It ﬁ,mtdléd l@esabt%@fn!died'tﬁbt&ﬂ@gﬂfu@%%n!aﬂ?é%@s@ﬁnﬂ&b{c &b atom and
| east one chem cal ent|t se|l ected from

thabthe inveptiosy inclgggs kot Mhes(RY ERINEHHEFRP- yv1 ) - 6- [ (1S)
-1- nethylpropyl] 2 dIOXO 1-

d t hyl - di
Inﬁbg@eéqarﬁl o ﬁ%‘ﬁ}é’&n |n|vger;tlony R> lg r119)1 n¥eﬂ2|ylpropyl In another

erhiBddihert- df(ﬁ@clﬁveﬁ{tloﬁ)Rﬁs(U?R +-eH répylH i nden- 2-yl) - 6-[(
1S) - 1- met hyl pr opyl | - I OXO-

pi perazi nyl }-2-(2, 6- dlnethyl 3- pyrldlnyl)

o;hi e/r%ﬂodlng@?ﬁ hor | tﬁé hanatbelgs the3 Bo@Pduntts( theprdp&vatém ol which is
| ngen

speglﬁcqudgwlﬁég i e%%mp{ﬁsnw )’2 3. ?grd 6. Another embodiment of the

m\PEH”uBﬁ Q4 |tﬁ1é(/j|cbn%09%dh9‘tﬂé/ bleplrdtiod Df-dhice tid sbacitaay [dededbdd in
per azj nedi on

exemRIesaL. {4 a1 3a ) Tusthen embegifpa of e inveaion & (he)cogpppnds the

pregarBR iyt théﬁyié ]spgclﬁceﬂiy QPé@cr?oed in examples 3and 6. A yet further
pl perazin di net hy

ernpoq@@wtrpé%{rpﬁlqn&rﬁ@ﬁéﬁf@ecompound trPe prepara}/orz of which is specifically
de!s%ﬁﬁedzin{e(xﬁﬁ-p@C 3) Adothér 3mEbbiM@hpof1tHe liméator isythe tBmpbdisa the

Prﬁﬁ’%@? frwnlqh i5 4@0'%66&)/ ﬁ%%%pﬁd BLPFMPR hy ) -
L/ - met hyl et hanam de; (3R 6R) - 3- (2, 3-di hydro-1

H i nden
In 3 aépagtn:étﬂqualgerb%q H?‘ﬁ&”l in ike pr@sent invention may be at least one

ch@ﬁféﬁl‘@hﬁtﬁ}éélhc@dﬂ&ﬁ\et hyI] 6-[(1S)-1-net hyl IOTOIOW] 2,5-p
erazi nedi one; grfo ar rrace tical H nSlcce

(2Bb PRI Res (4 fraihy o S f Gk - reanl-S 5-dioxo-1-
pipeBBRYTRZE2Ib IRty :asyzrmmy@bv FolRAREnafigaTPOUNd Whi ch

i.s_suitable for pharmceuti use. Salts and. sol vates

(28123 GRSt &> iy Ae- 1’744}&%20@) -Gk S 1 amethdpropyh?-e-digo-1-
PipkFZihyN- zr(ezisxairnahﬁm Jriasn- Mwamemykh@ngmwét erion or

ssQci ate al accept abl e
RS dny e 0 N1 A R B Er |
m@pﬁ@l%’ml-cﬁ(oémy%‘f{ﬂS)ﬂﬁm@fhy@&ﬁfyqizaﬂ-ﬁlge?ﬁ?iné&ﬁhé are

C rese | Nven

Bl aRER T Sehvato- ndebenyinpal S T el aropgl2 rdiere-1-
p.;sa‘raiuhw}tz EDBIRMHSHR- méyrwh@/l)lmw%emwemﬁamw r
RSB phAes TH mar aebut S S ub et 35 oro-1-

5edCRErs Y, SeArmst ﬂe'z%vpsli 215rgioxo-1
PiFERAAMAL 2-VEB-din@BYISB-BMdinyl)-N-methylethanamide;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(1R)-1-(4,6-dimethyl-3-pyridinyl)-2-(4-
morpholinyl)-2-oxoethyl]-6-[(1S)-1-methylpropyl]-2,5-piperazinedione;

and pharmaceutically acceptable derivatives thereof.

As used herein, the term “pharmaceutically acceptable” means a compound which is
suitable for pharmaceutical use. Salts and solvates of compounds of the invention
which are suitable for use in medicine are those wherein the counterion or associated
solvent is pharmaceutically acceptable. However, salts and solvates having non-
pharmaceutically acceptable counterions or associated solvents are within the scope

of the present invention, for example, for use as intermediates in the preparation of
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pharmaceutically acceptable salt, solvate, or prodrug

e.g. ester, of a conpound of the invention, which upon
wadnicriedy ati on to the recipient is capabl e of PCT/EP2005/006760

providing (directly or indirectly) a conpound of the

i nvention, or an active netabolite or residue thereof.

otﬁéﬁborﬁﬁédn‘d@tdf\tﬁé; ifveBtidre 60d Melidph fmbBetitasLa F{éb@séli% and
the art, w thout undue experinmentation. Never hel ess,

Sq\&®tence is made to the teaching of Burger'

Medi ci nal Chemistry and Drug Di scovery, 5th Editi on,

Vol 1: Princjples and Practice, which is |ncorporated
A disef nhesging é‘ng {8t e PEIMATRULiSRING RcCeRtabls dgTIVAGY S u dtpans any

pHighbYaiticMBSacckitablB SaRSBets, oBP@UF@C@PtésQ&' oha compound of the
acceptapl e derivatives are salts vates, este

ingelliBArKbIER VRS ARSLTRRPR ([ hedpaiPlenhis.cBrHE of ASpiEing (directy

ornhkﬂfdm@ew&drﬁ@ddnm owﬁseuat/ahbﬁ stedr é{@% Yr%%akﬂihfé Sabéigue thereof.
sol vates. and esters. In a further

Susha deHYALNES AUP| (peagiizaiieHPe teee | %H":‘ldvéfk té\? Ak gvjtRoy ngndue
e)@@hh‘@ht@ﬁon I gleaémtetteeé RS ke @ha{aaaceuultelcaééc}ﬁmg tof bBlurgers
| e eri IV S are SI1ol o ca acce a
MESERE Sarmetagre By BarSio 21 Coeodis dbPEndeint ngfractie,
wiSieRAHESHsorafedt gein rb@&efétrenoe\t@ fHd SRehntstedtRindCduén derivatives.
addition salts for hysi ol 0 |caIIy accept abl e

Inj sy geReCh %re%cearlé'%'wgagﬁﬁea@e.%va rA5P S Slies, esters,

caflSdrfigted RGY gﬂesgﬁhéﬁé esfatdni enamb,d asMerﬂH&&Jtla@lydacceptable
n|tr|c aci horic acid huri c Id

deé'Mf’“ﬁ'ﬁénﬁ‘“@ sa%iisd§o[¥g S apst ﬁéﬁé%dﬂp%JHm&er aspect 'pharmaceutically

acebprapesddrivamRE Gre e aRe sl aBENII§ aABther aspect, pharmaceutically
citric acid artaric acid, |lactic

p-t ol uenesul phoni c,
aC&EPtab'%{}F'KRHV S 3i§ RNYsiqstcA %%qeafab Pni c acid,
funarlc acid and nmal ei c aC|d . The present invention

d ff I
I% ;&%@?ﬁ%éﬁ es tSo? e o @gn%-sﬁé preg(rargu ineention

mcmhtaer 86 editie@khiys ﬁ)@rﬁ@@b\ﬁh|;ﬁy§@lb§i@8ﬂy5ado@§iaﬁﬁzl .ﬁargahutac.ds or
OGS B AP s Bt B0 AHHEHUIS BRBR oG ag0. ickgRromic acid,

nitAiE eilcr @hos'l'd]ﬁn@ RRROYNgRu adidlesulphonit Adks BRY niﬂtl‘iéheb@lﬁ)_homc
natlo@p\Mth the t her apeuti ¢, agents

ethemeéHIpF Ct geriﬁsa grig an rﬁ"tQ uees ”556'@'& cid, tartaric acid,

ladtieradeid) pyrudib agid3dstie labid, SuceMEYit) urBarid A6d by BAleidAi@!
a pharmaceutically acceptabl e derivative thereof

together wth a further therapeutic agent.
The present invention also relates to solvates of the compounds of formula (I), for

example hydrates, or solvates with pharmaceutically acceptable solvents including,
but not limited to, alcohols, for example ethanol, iso-propanol, acetone, ethers,

esters, e.g. ethyl acetate.

The compounds of the invention may also be used in combination with other
therapeutic agents. The invention thus provides, in a further aspect, a combination
comprising a compound of the invention or a pharmaceutically acceptable derivative

thereof together with a further therapeutic agent.

When a compound of the invention or a pharmaceutically acceptable derivative
thereof is used in combination with a second therapeutic agent active against the
same disease state the dose of each compound may differ from that when the
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When a conpound of the invention or a pharmaceutically
acceptabl e derivative thereof is used in conbination
waoizods/@om®econd t herapeuti c agent active agai nSPCTHE®2005/006760
sanme di sease state the dose of each conpound nay
differ fromthat when theconpound is used al one.

coANMULPRT ik alsed GRS dirépri@ee H6Seh Wil 1B PERRY aépgfbckated RYSRose

illed int will be appreciated that the
Skéir?gu'ﬁt they arg E m@&ﬁna%@c‘@ﬁe@ h%\t/éfeé) PHIPUPE §liiar EeMpendy gk the
inléhtioh @@ddﬁéﬁtfor\/méd in Yrabiynehft ti! \Fdhy‘-‘wﬁﬁ‘thg RatOfe dfi€e condition belng

tré:ﬂ(st)en(ij (Ijog% I%g%al?a L%gséqﬁaltlgg%}tm Ratven y )?arr]'lgt \}wﬂ fe\t@cgltlr%ately at the

du@brétrrdne@ﬂ tﬁ@ a@bnddhe phYdigat antetBhyHiagi Fhe ebm}zs@dirﬁfsl dfahé PRosent
The, nds of the present jnventjion may be used In

in Prﬂa ¥ § #Fachin sBPIPRIQNS Wih tBFQMW;?I%{cPrOBhH%%HCcmﬁé@'”eS

ThEseSEclides Ibutiare Mattiindited tBObethiagbhied dueh a@ecbﬂbu%ﬁé‘ lof Fritodrine,
ritodrine, calciumchann

afﬁu ch kz‘z}agﬁg r gléél?ek% P ggg :w ﬁ%epqu—\o rpoglf%?rgfd@b@ntl mﬂammatory drugs,
suantas indbmatzeing rswtsﬂroﬂgﬁagr@a@m asvich BOAREAGHIM, sufMateS other

I hat th
oxg Bl Q?egsobuﬂrrsldég as gtos@agﬂaergggrgg%g@ a% aggrﬂglts a% formulations.

In @aamemr@r RBes osthe presknt tiveRtorthay e ubéy ﬁadéanﬁm&emon with
i nventi on may be used

0 esent
"& rP R '%'%‘Iﬁ”%g?*éﬁﬁfhcﬁsog? éf‘%ud%aff‘ﬁfé‘ﬁﬁfa?%@fenata' vitamins
esbéélallyefdm& %p@ﬁﬁbﬂﬂ@ xaiBidias omeludifg eRAt Bt MhitedITkd) ampicillin,
espe a‘ Iates Ierrents antibiotics, including
nmﬁc ﬁ(g:(; l%/ yylapgl ‘:édn?tf? pl@, pl|npﬁmycm and anxiolytics. ‘
anoxi ci | I'i n/cl avul anate, netronidazol e, clindamycin,
The conbi nations referred to above

and anxi.ol ytics.
T%%Pf@ﬁ?ﬁi@ﬂg SRIEITEY B2 2PV B1RY SPnveFeniyebe Rresaatedl dPintisst ingthe
forrnh asfimec eitairaadeutied MedraiuizBion aBRd tius pRahRESIEH] GBlmulations
for.nul ati ons coqgr sing. a conbi nati on as  defi ned above

coppgEhe? EHNAIOBNER et OGH | 2Vey logeiiept Wil @ dhirFmageulisally

aceelpﬁalﬁle ecratne*roasméxcﬁ;ﬁerﬁ Eampriker a aemestaspect be tneﬁmeﬁﬁdhn The

divid t f h nbi nati ons may
indlfifiah PEBPERTTe Pt SHER CORBLBHOTSIHY De AOEwSIPies AUBBLTauptall

orS@r}nalte&TeGUQy i6 ogBpanad qrhesrmised tohamhadeRtical| Rfrh@aforBYby any
Lony nient route. Wien administration is
COE f3%%- either the conmpound of the invention or
t he second therapeuti c agent may be admi ni stered
i rst nstr%flonl si mul t aneous, th

Wf&e&rsf“ﬁ'gﬁ"@ﬂoma@ sGaveiR] fibeR tag) camprwid o they é“‘é?ﬁﬁ%“ & the

secbridf afie¢apeutic agent may be administered first. When administration is
simultaneous, the combination may be administered either in the same or different

pharmaceutical composition.

When combined in the same formulation it will be appreciated that the two
compounds must be stable and compatible with each other and the other
components of the formulation. When formulated separately they may be provided in
any convenient formulation, conveniently in such manner as are known for such

compounds in the art.

The compounds of formula (I) have a high affinity for the oxytocin receptors on the
uterus of rats and humans and this may be determined using conventional
procedures. For example the affinity for the oxytocin receptors on the rat uterus may



10

15

20

25

30

35

phar maceuti cal conposition. Wen conbined in the sane
formulation it will be appreciated that the two
woanpmueds must be stable and conpati bl e with eatiP2005/006760
ot her and the other conponents of the fornulation.
When fornul ated separately they may be provided in any

bé? Qé‘t\éﬁﬁlh@@b friges Hﬂeﬂc@(ﬁdr@ R PERIBYRNEEA! bilg De\%ltfdﬁndmmgéaraﬁ 30.

Qr suc npounds i n the a ound
1%‘?’14?0“%3& (he Wuﬁdﬁ|°éﬁheaf”F’Pﬂtﬂ%a'F%reXP'ﬁéﬁtE!yP Ei%at the
hiirB&€ Pd@hsbirtiht loRftobtih GE68pte inf @HO @dld dhdMhARSman et &urﬁemently

may be detern ned using conve tlonalﬁfﬁgcedures

d%‘?%ﬁ?ﬁ’la?dt YRingae; RPFapiuFe HesorBed RY V@ £t b Ripergraic éhM?Wé'”a'

cn@hlsu%%ﬁ@srmobqwﬁmommesi by the procedure of
Petti bone et al, Drug Devel opment Research 30. 129-142

(1993). The conpounds of the invention al so exhibit

THe gbmpbdindai éfythatinidheioh twmm.t ra&ﬁ@@@nt@@bu@wéwmkmenc profile
rece tor In convenl

N8 SOPd P EBAIY PR MLBSaPa Suess bRy alie agpect,

thé'conﬁb@ﬂdlsgéﬂhé u&/eNﬁ(ﬂ‘l S GLGH g&é’ﬂﬁ;ﬁ@télﬁdyyaddelbi}vﬁhﬁlns@Q(bbre{ncé In
1301 - 1305. e co ounds orfnﬁlép),(\e/v i nvent
C

af&t’PﬁFWPe%inthﬁ&G?%‘ﬁP ‘éﬁ”ﬁ’ﬁ@&?& '“B'Pé‘Pu eé‘rance
i ncl udi ng good bi oaval I abl li ty coupl ed with good
aqueous sol ubil i t

TRRPIRRUERS PhiRediehiion SrsdBaoRBe Estiy il FeANDRRL PrsYeton of

diSdRBE MBI doﬁdmmg h@mae&pmughtth@ 06/ o r@sdsaoaﬁ th@mples of
i nventi on exhibit % [ ntr| SI c cl egrance

syehnfitRages oo oA P@etrﬁ’é? "Gr e'aB%LEfuPVSI”PP’PHQea

eﬂd’oﬂ-@&mfgarQ{béN%V@BQﬂaﬁmh}iﬁerpbgi@aseS and/ or conditions
medi ated throu the action of oxytocin. Exanples of

such di seases and/or conditions include pre-term

THleaE@Mbourﬂn\éSﬂ‘ﬁWHlM]@@ qua&lmaw@baunaﬁdorbwe@atwe caesarean

prostatic hyp asi a. The ounds may al so
SO (5 rrethy oty MeaBant 39 2or oy ofie Slen YeauE of sexual

dyisﬂﬁktl&ﬂ (l?élet ?r&tﬂ ﬁﬁélepfpdﬁtﬁjldﬁlﬁtpré%tl{r@ e?ad(u%ftlbh ablyesﬁw 8ating
re, rea nc on mal
eI 0 oNg5NG BeArh Ay o AERHR! d o St B ol hostpa deplitc or
o@:ﬁrlﬁytger@érfsﬂfnd @F%ss&@fwﬁﬁ)ﬁls% disraiér ér@t hwr@psyamntamblowéorders
ertensi o Lver Ccirrno LTI1.C Or
T, BSpHGS G % HEEUT B st b B bl dPaeving arily rates i
ari@dis 09§ yiakh ahimas.di sor der s.

The invention therefore provides at least one chemical entity selected from a
compound of formula (I) and/or pharmaceutically acceptable derivatives thereof for
use in therapy, particularly for use in human and veterinary therapy, and in particular
use as medicine for antagonising the effects of oxytocin upon the oxytocin receptor.

The invention also provides for the use of at least one chemical entity selected from a
compound of formula (1) and/or pharmaceutically acceptable derivatives thereof for
the manufacture of a medicament for antagonising the effects of oxytocin on the

oxytocin receptor.

According to a further aspect, the invention also provides for a method for
antagonising the effects of oxytocin upon the oxytocin receptor, comprising

administering to a patient in need thereof an antagonistic amount of at least one
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The conpounds of the invention may al so be useful for
inproving fertility rates in animals, e.g. farm

wanbwwoes The i nvention therefore provides at PeagP2m8806760

chem cal entity selected froma conpound of fornula
(1) and/or pharmaceutically acceptabl e derivatives

CHM&£®nt§Déelé§§d iffont ReEsMYounBadit forHbiard)yaridisr pismiabeutically
veter| na&y therapy, and in particular use as
n

a?F@EIYa@lerfg’”P’Bﬁ‘Veéﬁtf%{G ising the effects of oxytocin upon

t he oxytocin receptor The invention also provi des for

the use of at chem cal, enti sel cted
1 E BHRIRPAS PhAAERERIES B Bt DRbfaileics oz o tedtment
A6t pRdphyRiRkidatdiNgshd hestarht dfaystdblishatedisdses bf §yrftoms.
a medi canent for antagonising the effects of oxytocin
on the oxytocin receptor. According to a further

It amntcraﬂher He’@dréb?:ﬁé@ ]El?ﬂ thl Efout o & dempbaid &f tn@trh@ﬁhcfn%qunred
ant a on| e e ocl n (0] OoX cln
fof Hgs Sl Ve Pt of Intohg B Bainp dreiady e mute
ofﬁa@i@rdméﬁ’éifoﬂ@ndalﬁb a@é a@wme&ioh@mmumb patierttant @alBbe ultlmately at
onechenmni c el ect.ed from a 8n\Bound of forru g
S 1o A RRdAT PhYsITing 4k GBpeTaL PV oats b@EIBYed for
aduren@ain tdebtﬁ%dﬂw;bety@@é]lyelﬁé a ek banddhese ekibd®eng Per day,
ereln to treatnent extends to

the art that
dﬁ?ﬁaﬂ?mlug?? ea@u{ﬁeqfla Hunig f?é'o'?reat ment of established

di seases or synptoms It will further be appr eci at ed

tha the nd, of t
Thuolor PREPTGR LB ISHAITOA SRR Conp il JuShIG Benint e range 2 to

503:1@ Lb’r@‘eﬁéfolytﬁﬂfb zmngdpérld@y Per vl édrmais&duort deailyske walf typically
nlstratl\gﬁﬁ a‘pcg)&t %Ogg’éhe condition of the

be‘p‘é{'lt i fe range 0915 POl MY PRE G@Yscreti on of

t he attendant physi CI an. In general hovvever doses

e gyed for adult human treatnment i cal |
T BEESr SRGemaY ConE B PG et 2 SEBEniem oL Foided
ddsee aﬂﬁuﬁlﬂel@fj AdPpripaatedhtenals, Tdruxainple aam@Ntieedfour or more
L& nlstr tion a daily dose will typically be in the

a%@sﬁe'i Y50my, preferably 5 to 25ng per day. For

oral admnistration a daily dose will typically be

jthi.n th 10 to. 1000 .g. 5 500
Wi V'8 oSS AP fefots” R ocamoa soampi ob s Beeiiboliiey be
adinisisieeddcas] earanrchamichi i id@fkeferable to present the active ingredient as

a pharmaceutical formulation.

The invention thus further provides a pharmaceutical formulation comprising a
compound of formula (i) and/or pharmaceutically acceptable derivatives thereof
together with one or more pharmaceutically acceptable carriers thereof and,
optionally, other therapeutic and/or prophylactic ingredients. The carrier(s) must be
'acceptable’ in the sense of being compatible with the other ingredients of the

formulation and not deleterious to the recipient thereof.

The compositions of the invention include those in a form especially formulated for
oral, buccal, parenteral, inhalation or insufflation, implant, vaginal or rectal

administration.
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doses adm ni stered at appropriate intervals, for
exanple as two, three, four or nore sub-doses per day.
woDde®oo9i s possi ble that, for use in therapyPC&EP2005/006760
conmpound of the invention may be adm nistered as the
raw chemical, it is preferable to present the active

TdblE @i Qﬂ\bs@és JorP bR FBAFMItEioh rﬁéV Bbhtain @dhveﬂ'thﬁ]al excipients
i nvention thus further provides har maceuti ¢

Supl PG (PSS PHATBIC oo AP CBY G Partip) tragacantn,

m@N=4O of PEBFIRBGE WolyitlylpyrrakdonBl aiére, der 'eX@hpl\éeSadtcﬁlsﬁéf e@fgar
t oget her vvlth one or nore Eﬁqar maceut i cal |

CCE
g Eige R Iees, Makee- SN BHANMyPROgRIALT of %rg BP”C@MS for

exBRB(e0 mag Rl aabdratel NBERR BBHS tal&' hgolathyieaé (%%cdﬂl@t silica;
acceptable' in t he sense of bei n

be
digiigorgiite o1 RYABRIP e RPE D S fE OF SR taGh GheolRiR, o whtting

ag@ﬁdseé&,hl RUSodi@mtIBGyr S@pteNtTHehgbRES meﬂy'% @é&fe@%bt:cbr@mg to
the invention include those in a form %E peci

mta?cﬂﬁjwali seewin et Qlirldigrid pgpigtiNsamay ibgHe the Fqs% <y for

exbmplef bh@dduaror oil%[Bu@%hsnoN@@b(ﬂxﬂbnsﬂémﬂl@i@h@| syrups or elixirs, or may
adm ni stration bl ets and capsules for ora

beapippefitad A8t BFY PrRJUCIAL SPHPIRGRRY At waisl oe%ﬁeb.selﬁﬁbée vehicle

befdts Risas ﬂ%dhdllqlﬁld papAtdiond Alayedshidlh @onvattidhal a’tﬁiﬁﬁ?bél,such as
gelatin, sorbitol, tragacanth, nuci l%gﬁﬁglgﬂﬁ ar

S“ﬁ%?'xﬂﬂgnﬁgffv?»r B RHSHPIE. 97D SRy e Seq L&Qée/sugar

syﬁ}ﬂ)gﬁ};felatnm ﬁw@@e‘tmméum@ge C@érb(bblyﬁ%ﬂayl rmumgsestaaurﬁmzum stearate
cal ci umg hat e or sor‘%lé | ubri cants,

gel 25 Rpiragenplerh 841 Poctasdis, (Saiaoie.dpethin, sorbitan

m&Hd- M@éteyéreé&cal m@ﬁlaqaéo@l Vdidés ditsthegr .aam&e idle oils), for
exanpl e, pot, ato starch or sodjum starch

coll ate, or
XD, AR, SRSTTHISEL CORIF L A O Fror P AU Sfeg or Sthyl
aldohbl; 8bRibINBSTs RRiIch QR QAfREMEY MaMQlenmlwmtw bt offiepWhents
inthe art. Oral i qui d tlons t he
SUplhy #8 gD OIOHBHITES: AR ProSeTRBRG: P! GRAyELs ey dHopropyl P
hyé@xyﬁér@aétegwla%b&n&; adiy.r upe cdinpdkitidng &maycmsdrw f&mulated as
presented as a product for stitution

suBposores: e oRnTa BMEPEOTsb SUpRooge baBks RUpH gicacos bitter

or BtRPglaéridees may contain conventional additives such
as suspendi ng agents, for exanple, sorbitol syrup,
nmet hyl cel | ul ose, gl ucose/sugar syrup, gelatin,

FoR Ypdesar painihidtesibh wﬂm@a@np@sstrd@mwmkbmhe ¢&thl of @BRts or lozenges

al um nj um st ear?
formulated in the conventional manner.

The composition according to the invention may be formulated for parenteral
administration by injection or continuous infusion. Formulations for injection may be
presented in unit dose form in ampoules, or in multi-dose containers with an added
preservative. The compositions may take such forms as suspensions, solutions, or
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as
suspending, stabilising and/or dispersing agents. Alternatively the active ingredient
may be in powder form for constitution with a suitable vehicle, e.g. sterile, pyrogen-

free water, before use.

The compositions according to the invention may contain between 0.1-99% of the
active ingredient, conveniently from 1-50% for tablets and capsules and 3-50% for

liquid preparations.
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gel or hydrogenated edi ble fats; enulsifying agents,

for exanple, lecithin, sorbitan nono-ol eate or acaci a;
waamegemous vehi cl es (which may i ncl ude edi bl eCOiEP$)05/006760

for exanple, alnond oil, fractionated coconut oil,

oily esters, propylene glycol or ethyl alcohol;

sol ubili zers such as surfactants for exanple

pol ysorbat es or other agents such as cycl odextrins;

Thenadyantagepya Phaeracokpetic PR f e CRPPOYIISyPh i invention is

reé’&wdfaw&%%%t egsifg ashMdibRalachdeediies C%momeasmg the
al so be fornul ated as suppositories, e.g.

pf@ffn@%qkmehg pepatienof BiRleoicaliaidive cOPPOWESes such as
cocoa butter or other glycerides. For buccal

adm ni stration the _conposition nmay take the formo
Thezgomgognds of the drygation @ﬁohmaam@aeqt'ﬁa'{wceatﬁvlerﬂ%rwg{ﬁs thereof

%SP[BH‘Slrepa@a%y(%ﬁé"ﬁFb“cb&éé%rbe@é%dh@néﬁertsﬂaﬁﬁ brd¥Estel @Bndiiing
formul ated for parenteral adm ni stratjon by

a fuijhet espect 3t Bedpventions/ni hedellQnng HesarAtap s groyps are as
defifeESEdVRToMEYnRRInEE 8RB IRANTIH tHdds FIRSRisEQtdted.n
anpoul es, or in nulti-dose containers with an added
preservative The conpositions may take such forns as

Co%ﬁd?ﬁ%'o@‘?&mu@klﬂﬂd?% p@pam)ﬁféé@ﬁoﬁ Bf €He| %\r&ﬁxyhc amd (,
gueous vehicles, and ontain fornul a

whmn RasRe 886 & dieig th%msswn%ﬂ?f@egnw%mua @)p@PQ |t'?ﬁ30h"a“ty at
Rsagemﬁ&RMearaaﬁmeémew active ingredient may be in
owder formfor constitution with a suitable vehicle,

e g. sterile, pyrogenfr §, before use. The
conposi tions accorgli ng t i nveyrji on may contain
bet ween 0. 1-99% of f gredi ent, conveniently
from1-50%for table and [capstil es and 3-50% f or
l'iquid preparations. /ans ageous phar macoki netic
profile of the conpounds||of the invention is readily
denonstrat ed usi ng convedti onal dures for
measuring the pharmacokinetic prope |es of

ortgnoé&%t‘éalde}‘w&f%'tH@reSPWHI‘?W?mmEh@NQ%%%B% &, ahBR have

vention and p armaceut i cal acce e deri vat I Ves

the Imsesint drlipedén faraplar @d ungierts'rﬁ@ﬂqw@@e@cﬁwsd@s piePpdRg amides
fro'ﬁﬁé %5.%%\2:%{ i o REPAES BEN BRI réo%h@an ndin, t her

e 1 nvention. ol I owm ng description,
the groups are as

It will be appreciated that the mixture of diastereomers of compounds of formula (1)

obtained from the above reaction may be separated using standard resolution
techniques well known in the art, for example column chromatography.

Thus the amide of formula (I) may be prepared by treating the carboxylic acid of
formula (ll) with an activating agent such as BOP (benzotriazol-1-yloxy-
tris(dimethylamino)phosphonium hexafluorophosphate), TBTU (2-(1H-benzotriazol-1-
yh)-1,1,3,3-tetramethyluronium tetrafluoroborate), BOP-CI (bis(2-ox0-3-
oxazolidinyl)phosphinic chloride), oxalyl chloride or 1,1'-carbonyldiimidazole in an
aprotic solvent such as dichloromethane optionally in the presence of a tertiary amine
such as triethylamine and subsequent reaction of the product thus formed, ie the
activated derivative of the compound of formula (Il), with the amine HNR4Rs.
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defi ned above for conpounds of the invention unless
ot herwi se stated. Conpounds of fornmula (1) nay be
wonrepaed by reaction of the carboxylic acid (PCY/EP2005/006760
wherein Rl, R2 and R3 have the neani ngs defined in
formula (1), and the chirality at R3 is either Ror S

AlféFnafﬁvél}/ meuérﬁldef&ﬁUla (Wm%}"b@ﬁﬁe‘p&@d&@ r@@dftingai r*n}k@d anhydnde
t her eo he am ne wherein R4 and

defiped ﬁreahthegc%r@f)w%c@qw'f)owwﬁr%n {1y Raiidels @@zé%d%? diﬂeanmgs

defiRdWiih i fersulhon) MitBPMiel BEIRMHINS,RE rigna@ é‘p%thﬁ&%l'véﬂ amrpl as
or an activated derivative thereof and an am ne.

tetfahydrofanpbPRYaniandy P LPACIAB i EHRCD O afdkoa'stegaﬁbe@%ﬁ% for

ex@pePo¥nd9oat, doRvdhidrly Gt hpsrbkiriaadyd-fg-am t he above
reactlon may be separated using standard resol ution
techni ques well known in the art, for exanple col umm

THehREBRLAGHABE s co-ﬁbéhieﬁt%ré\iﬂré'@ b@feafcﬁrﬁ@lﬂﬂe%agﬂo%(yl@ébl@ﬁl) with

prepared by treating t car boxylic acid I
a §quteyblq,\p@|ﬁ jorige+§. QaP'V‘H@'yb@'@ﬁ'ﬂdesﬁbﬁn fpredigpsolvent such as ethyl

ackRENZPkHd dEende )Hf%Yérfér?(or?btﬁi@tﬂaébaéﬂoﬁoéepﬁoﬁﬁ Riie e.g.
hexaf | uor ophaosphat e) 1H henzotriazo

trigthylarping ang 2. 'P‘@étt?'ﬁﬁ%r?HW%rf@n? RleLr & %698%&8%‘3”'3”“3/ at
apBfdRirtdtely D7 §(2- oxo0- 3- oxazol i di nyl ) phosphinic
chloride), oxalyl chloride or 1,1'-carbonyldiim dazol e
in an aprotic solvent such as dichl oronet hane
Cd?ﬁdduﬂﬂ@b’f toriniat(enddy H56BE Qréfardd be fédcﬂlﬁ%’a%mﬂib@uﬁ& etfoRfula
triethylam ne and subsequent reaction t he product
Y hus forned, ie the activated derivative of the
conpound of fornmula (Il1)g W Rh t he am ne
HNRARS. Al ternatively thd| am e of fornula (1) may be
prepared by react iRng/,,a FRde derived from
the carboxylic acid (1), n RlL, R2 and R3 have
t he neani ngs defi neddN Jqul@ (1) with the am ne
HNR4R5 in an aprotic solfent Rsuch as tetrahydrof uran.
Conveniently the reacti Is carried out at |ow
tenperatures, for exanpl®e 25C to - (APC, conveniently

at _aé%rom rrately -78 C. The m xed anhydride is
whessiny & dtet 8jd frsehrieethepineppings idefnethdn darmia b i andals ds 2-

hy&r‘ok}pﬁ@??lh vf'i}thS l’l'f %Qllb%nﬂei'lrF'ildQﬂllé’rdrdq3 1eth%caFHoH?IHmJanazole in a

ein pro It sol vent SUCh as eth acetate
suitaple ﬁ@'VWteSér@h@é ‘ﬂjfih@Oﬂ@ﬂﬁnﬁr%ﬂdoﬁi@&ﬁ%e%zﬁ%@t@@@ﬁ thps prgducts

thid bAhdeVhidhB&nfndHNR, RSt hyl ami ne and at | ow
tenperatures, for exanple 25C to - 90C, conveniently

at
Compounds of formula (ll) may be prepared from a compound of formula (llI)

wherein Rg is 2-hydroxyphenyl by reaction with 1,1'-carbonyldiimidazole or
1,1'-thiocarbonyldiimidazole in a suitable solvent such as dichloromethane and
subsequent reaction of the product thus formed with aqueous acetone.

Compounds of formula (lil) wherein R is 2-hydroxyphenyl may be prepared from the
corresponding compounds of formula (lil) wherein Rs is a 2-benzyloxyphenyl group

by hydrogenolysis using hydrogen and a palladium catalyst.

Alternatively compounds of formula (lll) wherein Rs is a 2-hydroxyphenyl may be

prepared from the compound of formula (1V)

10
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approximately -78 C. Conpounds of formula (I) may al so
be prepared by reacting a conpound of forrmula (111)
wohere@moosRl, R2 and R3 have the neani ngs defi nedTiER2005/006760
formula (1) and R6 is 2- hydroxyphenyl, with
1,1 -carbonyl dii m dazol e or
1,1' -t hiocarbonyl diimdggol eri n a suitable sol vent
such as dichl oronet hane nd d%sequent reaction of the
products thus formgdm & NRARS5. Conpounds
of formula (11) may be pr are 6a conpound of
formula (I11) mherelnNFﬁz thydroxyphenyI by
reaction with 1, 1'-C§F% m/l di Rai dazol e or
1,1 -t hiocarbonyl dii zgle in a suitable sol vent
such as di chl or onet hane and subsequé@W) reaction of the
product thus fornmed w th aqueous acetone. Conpounds of

wheseituRa, @hlamiw&ehQWhtns ﬂ@amn%ydk%w%bh@n@nnWayUbeRels 2-
ed f
oY BRRRBY e =BT R ST BN R S Reri < Bl g o3¢idn witn

hyldymgeogemm y&ssnaasmfmgpmadmmgen camtoai qmadlysetmhd racetic acid. This

cat al.ys rnatlvel a
reipsPb ropearty o 16 3R e fpPRparkop ol or
mixheecihswolind of fornul a (IV)(IV) vvhereln Rl 1 R2 and
R3 have the neanings defined in formula (1), R6 is 2-
benzyl oxyphenyl, R7 is benzyl oxycarbonyl and R8 is
C&tpdimidkybf foynutldne(IVeandy dre wirdédardd dsyogeacting thee amino ester
Y§ ecﬂeng f a palladiumon charcoal catalyst and
¢ %é d. This reacti on is conveniently carried out

in a solvent such as eCiy , trifluoroethanol or
m xtures thereof. unds of fornu\ﬁ (1V) may be
prepared by reactlfhg he am no ester*Hydrochloride (V)

CCRR8 2 1 (V) NH, . HCI

wherein R; has the meaning defined in formula (1) and R is Cisalkyl, with an
aldehyde R;CHO (VI) wherein R; has the meaning defined in formula (1), in the
presence of triethylamine and in a solvent such as trifluoroethanol and then reacting
the resultant product with a compound of formula (Vi)

CO,H

RW”< (VII)

NHR,

wherein Ry has the meaning defined in formula (I) and R; is t-butyloxycarbonyl or
benzyloxycarbony! and the isocyanide CNRg (VIII) wherein Rg is a 2-benzyloxyphenyl

group, in a solvent such as trifluoroethanol.

Compounds of formula (lll) wherein Rg is a 2-benzyloxyphenyl group may be
prepared from a compound of formula (IV) wherein R4, R, and R; have the meanings
defined in formula (1), Rs is 2-benzyloxyphenyl and R; is t-butyloxycarbonyl by the
reaction with hydrogen chloride in dioxan followed with triethylamine in a solvent

such as dichloromethane.

11
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NH2 . HCI wherein R-i has the nmeaning defined in
formula (I) and R8 is Ctalkyl, wth an al dehyde R3CHO

wOYhge/ondm9 ei N R3 has t he neani ng defined in foPQUIER2005/006760
(1), in the presence of triethylamne and in a sol vent
such as trifluoroethanol and then reacting the

|
Tﬁeeéél'hb@lmd Ao (I%77e%rg$glﬁﬁm%u%l@5yc§r©bﬁw nday( B8 bdepared by

CO2H I
thaefPiUF?eGe?‘ﬁ'b?Sr?#ﬂV% YSiNg @nePrapeund et %Wlao%}l%a‘?’%’%% Rofs t
L&ﬁﬁ)@b&bﬂ?@%?lﬁf bonyl and the isocyanide CNR6 (VIII)
erein is a 2-benzyl oxyphenyl group, in a sol vent

such as trifluoroethanol. Conpounds of forrmula (I11)

TWé"ﬁgeédbsﬁi@ehtslsaaz‘r RRIERMIrepY Q:ja@urwlanlrtﬂépcdmbuha of formula (1)
repared froma conmund of formul a ( V%__()()) erein. R1,
e‘Qn'a2 132 HaethypEorwd greuRg Baving AR i9h (RdrerOTigurgtion. Mgy be

pré arad B rEiRK R ﬂreyémlaaéls@hydsodhfdﬁué meu@rarnhﬁeydz d?dhp has

reactjion w th hydrogen chloride in dioxan fol
th@m@%’"’??ﬁ@l‘l’fﬁﬁ&ﬁ?ﬂ@” 3% "sol vent such as

di chl or onet hane. The conpound of fornmula (1V) wherein

R7 is t-butyl ox nyl be reare the ro
AfB@QEﬁPb@d“ %M@y l@ H@‘ege'ﬁﬁn%aﬁﬁwp@ﬁ LY gﬁ%d('ﬂ/quwu'a (I) and
RaMecel a|k§i7 rhay b@ WErap Ry GanP ey borrdspendiig Sdéhﬁﬁérbuuwﬁbvm@ble

a 1l-neth rou andthe conpound of formula
ari K, AP EORUGT Bt By PAPURR, Ly BBAaNER St gte); iponer
M{ BiegzenH. @gfhmes@mm (ae), aeared by starting with the
am noest er hydrochloride (V) wherein the R2 group has

the required (S) or (R) configuration. Am noester

Alwqrdeg N3@HOCWI)( Wherel RS msrthBﬂnebamgtdbﬁnéma%mnaief aReslther

in fornul a and R8 1 s Ci- ared
COW%?W?H%"‘W%P'@&;SB?% Qﬁ’g"r@%ﬁ%P% Ft&f%y Veé‘i}"é%?do?oﬁ@ fgniel L;
wagesksm&ﬂaaiAousﬁg@h@hn&saongagsswfsmm) by the met hod
Schmdt, U, Kroner, M Giesser, H Synthesis

(1989), (11), 832-5. Aldehydes R3CHO (M), wherein R3
THéaeﬁnhb@cudreéwaﬂge oafivieeeih R, has Md Redriing d@ﬁr@dem td¥@ila (1) and

R7| |St Q?Ib?@a%ﬁﬁ%g%@gﬁ%@y %ﬁﬁ@l&lg rﬁjpe amlnoagld derivative (VIl)

wherein Ry has the meaning defined in formula (l) and Ry is benzyloxycarbonyl may
be prepared from the corresponding commercially available amino acid (R)-
R,CH(NH,)CO,H (iX), wherein R; has the meaning defined in formula (), by
treatment with N-(benzyloxycarbonyloxy)succinimde and triethylamine in a solvent

such as dioxane in water.

The isocyanide CNRs (VIII) may be prepared according to literature methods
(Obrecht, Roland; Herrmann, Rudolf; Ugi, Ivar, Synthesis, 1985, 4, 400-402).

Acid addition salts of the compound of formula (I) may be prepared by conventional
means, for example, by treating a solution of the compound in a suitable solvent such
as dichloromethane or acetone, with a suitable solution of the appropriate inorganic

or organic acid.

The following examples are illustrative, but not limiting of the embodiments of the

present invention.
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Wegl arz, Mchael A ; J.Og.Cher a ; 53; 19; 1988;
4437-4442). The am noacid derivative (VIl) wherein Rl
waasostonesogeani ng defined in formula (1) and R7PCS/EP2005/006760
t- butyl oxycarbonyl is comrercially avail able; the
am noaci d derivative (VIl) wherein R1L has the neaning
defined in formula (1) and R7 is benzyl oxycarbonyl may
Ebe repafed fromthe correspondi ng commercial ly
’é'?x%fP'P%’@F‘E: amino acid (R)- RICH(NH2) CCRH (1X), wherein
R1 has the neaning defined in formula (1), by
treatnment with N (benzyl oxycar bonyl oxy) succi ni nde and
N??‘Faf'ﬁf}r%m ne in a solvent such as dioxane in water.

AllinernedietearandexaiNRies (Wérd hamathysihg AQDeRamne ®ra60arieliSIgDraw.
to literature nmethods (Qobrecht, Rol and; Herrmann,
Rudol f; Ugi, lvar, Synthesis, 1985, 4, 400-402). Acid

Abloréviationssal t s of the conmpound of forrmula (1) may be

' I .. TOL I b ,
oy cat PRI BT Ot BHrRdoRBs Rl oa el eccupied by
sol vethe suiodntas it pidked akinfran&hisr camCied apgroxiviatdly @alculated
anic o

sui t apl olution of the appropriate inor _

or gant @437 A5 AR fensd i RBVERRHF S8roePEb Ry Wadevaanass

but ndivided by demgitybf t he enbodi ments of the present

i nvention. Experinental Nonenclature Al internediates

and exanpl es were nanmed using ACD Nane Pro 6.02 in
Garitirapuaificatibbrandi amalytieal fethddsl urm vol unme. One col um

vaQl.. i,S~defi ne s, the vol u [ by .t he
T OB L30T RIS (33 om0
miap Py, cetiitingt \eitly 0.8 EIGICaHexhdf 0.0M Aenorisn acstatdan water (gélvent

t ' r,Sor t heing_used (1CV= di.vi ded .
P R o8 B0 A ottt et i Fokey 39 e T eitner
elutieh rgradiertg | Oy0.i7 caihutelP10% Bya(s 7-d @nshintitezd0 %1 08%BY Aed-6 BShinutes

+ col.u .3 X 4. 8. I elutin it

OB IES B RUATYeS  STh, afefo Bl St B
miGstek V&4r100%B, 4.2-4.6 minutes 100%B, 4.6-4.8 minutes 0%B at a flow rate of 3
mi/minute. Retention times (Rt) are quoted in minutes. The mass spectra (MS) were
recorded on a Waters ZQ 2000 mass spectrometer using electrospray positive
[ES+ve to give MH™ and M(NH,)" molecular ions] or electrospray negative [ES-ve to
give (M-H) molecular ion] modes. "H NMR spectra were recorded using a Bruker
DPX 400MHz spectrometer using tetramethylsilane as the external standard.

Purification using silica cartridges refers to chromatography carried out using a
Combiflash® Companion™ with Redisep® cartridges supplied by Presearch.
Hydrophobic frits refer to filiration tubes sold by Whatman. SPE (solid phase
extraction) refers to the use of cartridges sold by International Sorbent Technology
Ltd. TLC (thin layer chromatography) refers to the use of TLC plates sold by Merck
coated with silica gel 60 Fos,.
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A), and 0.05% HCO2H and 5% water in acetonitrile
(solvent B), using the either elution gradient 1,

wO2006000890ut es 098, 0.7-4.2 mnutes 0% 10098, BCPEB2®5/006760

m nutes 10098, 5.3-5.5 mnutes 0%B or elution gradient
2, 0-0.7 mnutes 098, 0.7-4.2 mnutes 0% 10098,

Infergrediifte A1 NUt es 10098, 4.6-4.8 mnutes 0%B at a flow
rate of 3 m/mnute. Retention tines (Rt) are quoted
in mnutes. The mass spectra (I\/S) re recorded on a
Waters ZQ 2000 mass spectro ter |ng el ectrospray
positive [EStve to give Mk H4) + nol ecul ar
ions] or electrospray negat E -ve to give (MH)
nol ecul ar i on] nodes, mere recor ded

usi ng a Bruker DPX m toro usi ng
tetranet hyl si |l ane a aI st andard
Purification using SI|IC rldges refers to

chr omat ogr aphy carried t usi ng a Conbi fl ash(r)

Conmpani on(tm w th Redi (r) cartridges supplied by

Presearch. Hydrophobic ts refer to filtration tubes

sold by Whatman. SPE (solid phase extraction) refers
Metbylt he usé[(@R)-8dR3kdi Mw1Homdianb’z?/-vb—ﬁt(éffuh\ahvlmeﬁivl)ﬁqﬂ_bdmyl}

Qh:enyu g)ethvEMD EIRﬁedemmraTedl at e 1 Met h I

2,éﬁﬁ%@i&fd%a@tg’rp&ﬂyﬁq&% 1{3 i’&?epelﬁ?ﬁgﬁle Ggri F()pl”f&yg 6.1

carbon

mmplR, Srddi(Bealnisol@igner indkdtimgt | st digdrohIOfi@ [(REBgNYIEMEIhYl) in
mc)ztﬂé%l (ﬁ@'ﬁ%%@%%?%@hgy %g%g@l é%hnz.ﬁlv%gg (t%%geg W with triethylamine

(2 2dimhc he irimencBrdid) thé 2niktQap, wdﬁst[trentrmid)ar aitrdgen at room temperature
al | oi sol euci ne ne ester rochl ori de : :

fon(@ [ I t hyl t hyd hl de (2.93g
rlm’ml) i n methanol (50n) and

(2R)- 2,3214hy|d'rd—ﬂHdmdmt:hw({t(bhélwmhylmybathoaﬂ}eeninmtﬁanoic acid
e n ] Xt ur e was

o2 AR nd, 2 B bRy Be LY. . Mpibl forf YRceo

anf 2Ry -naixtBradivay dﬂ’llO’ed_/a-t freomdemperaiuré {Unfpheitrpberefdryd Heysy] Ghe

mlgtﬁﬁéemég }c%ﬂbé}ﬂpa%crﬂﬂc?ér reﬁﬁ#e% %%Séﬁgth%@p%rt J w(ll'% bgﬂggn ethyl

nzyl oxy rsonitr
acaiditbe d150mal-)t amad rwatem(‘éOmis gus rsadatad aqeous esudenathydegen

ca}'b%qg{e (Bfl‘nu. 08fd a&u%oué pﬂggg Wa;- Bgck-extracted with ethyl acetate (50mL)

and the combined organic extracts were washed successively with semi-saturated

aqueous solutions of sodium hydrogen carbonate, ammonium chloride and sodium
chloride (100mL each), dried over anhydrous magnesium sulphate and evaporated
under reduced pressure to give the crude product (12.01g). This was purified on a
Redisep silica column (330g) eluted with 20-50% ethyl acetate in cyclohexane to
afford 7.46g of the title compound as a pair of diastereomers.

HPLC Rt = 3.88 and 3.96 minutes (gradient 1); m/z [M+H]" = 797

Intermediate 2
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m xture was concentrated under reduced pressure then
partitioned between ethyl acetate (1501L) and water
WO 2606mn)39pl us sat ur at ed aqueous sodi um hydr ogeRCT/EP2005/006760
carbonate (6nlL). The aqueous phase was back-extracted
with ethyl acetate (50m.) and the conbi ned organic

2-B5R67G 35(2VE a@dteahﬁndemgﬁsssn[g v%wm\étrty[b %41_1 2. 5alodpat ed
aqueous SO u_|ons 0 Sodl um rogen car onate

dri ed over anhydrous rragne3| um suI phate and evaporat ed
under reduced pressure to gve the crude_praod

The12. ovgs. TRFEYmasNpER)#r@ %W%Oﬂé’dP%%bZ-é(DWéféof@BV'mﬁthy')
Ox?ﬁa%yl?érﬁh%cé\ﬂyﬁ]w [aO(QFwa{metst pmﬁﬁ)teokazqyz.l ohexane

e ti e conpoun

(RIEATE SO TR B DGO s oS Gntaiiediate 1) (7.469)
wasgﬂfégolﬁéﬂ lnl)ethd%lz ({HOHTI'J‘)'] andadslic 48 Qﬂ@fﬁd) ahé the mixture was
?)-3-(2,3-di hvdro-1 Hinden-2-yl)-6-r(1 SM
hydmeaateﬁ,a@ﬁﬁmgs@ege &% K2 pver 10% palladlum on carbon (Degussa type)
(1 Bpp\ﬁét@e’d Qith Jwaded 2:16weh)BE Rgh - SFHRY Fd@tioy |n3|xture was evaporated
(2- hvdr oxyphenyl%acet am de The_ crude

undet [qdpeeq prespurearng; e dpdugvas garitionsd 5?6@3%@ eiyhasRiptgeand

wét@b"bv)th saturated aqueous sodium hydr(\)/gen carbonate added until the aqueous

oxy] car bony am no) acety 1- (2, 6-di net hyl - gey
phagg |vs§asj).a§5@o(p §)( othe aqueous phase was extracted with ethyl acetate and

thé (s dTRrGaric Oéswbet@e mété awasneal etviﬂyl datibdattll @hﬁé&d@u §bdﬂum

ate (internediate {) %% ssol ved in_ethanpol
hydnogiericprograteavaler 8: 1a<é emk )W"arﬁ?ttfrﬁta Rripe hefergpeing dried
ovaY ShIPAAL BEgrdsivhn aLIPRSE faaa ferI)orbEédQ)f@fer ﬂéd%:@@bte@gurémThe

on carbon (De ussa ty f{ wetted with wat .
crygenprodget Was PURd PR eé'ﬁeﬁ’n *P@rfeltm(@%d%%wﬂh "0-10%
métﬂaﬁcsl ih eslbg eteRite 36 Wi BHedtild BorhBSirduSs \eRBaiP @ tdidstetBGiflers

bet ween et’hyl acetate and water with saturated aqueous
(2848)- um hydrogen carbonate added until the aqueous
HIRNARE =W H52.81 (Mt (gradient 29 We/2 IR+ AT assywas

extracted with ethyl acetate and the conbi ned organic

extracts were washed with saturated aqueous sodi um
Inteyfvegi@@3car bonateiwater 3:1 (100nL) then with

saturated brine before being dried over anhydrous

magnesi um sul phate and evapoy at ed der reduced

pressure. The crude roductu [
silica colum (12Qy

ethyl acetate to gi i

di astereoners

O

2-{(3R.6R)-3-(2,3-Dihydro-1H-inden-2-y)-6-[(1S)-1-methylpropyll-2,5-dioxo-1-
piperazinyl}-2-(4.6-dimethyl-3-pyridinyl)-N-{2-[(phenylmethyl)oxy]-phenyllacetamide

4,6-Dimethyl-3-pyridinecarbaldehyde’ (2.52g) and methyl D-alloisoleucinate
hydrochloride (3.4g) were dissolved in 2,2,2-trifluoroethanol (50ml). To this was
added triethylamine (2.61ml) and the reaction mixture was left to stand for 18 hours.
(2R)-2,3-Dihydro-1H-inden-2-yI({[(1,1-dimethylethyl)oxy]-carbonyl}amino)ethanoic

acid (5.44g) and 2-[(phenylmethyl)oxylphenyl isocyanide (4.18g) with methanol
(10ml) were added to the reaction mixture and the solution was stirred at room
temperature for 3 days. The solvent was removed in vacuo and the residue was
separated between dichloromethane and water. The organic phase was passed
through a hydrophobic frit and evaporated in vacuo. The residue was dissolved in 4N
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(2.949). HPLC Rt = 2.75 and 2.81 m nutes (gradient 2);
mz [ MtH + = 541 Internediate 3
wa-20BRE639 - 3- (2, 3- Di hvdr o- 1H i nden- 2-yl ) - 6- r ( 1B T/EP2®5/06760
yl propyl I - 2, 5- di oxo- 1-
pi perazi nyl >-2- (4, 6-di met hyl - 3-pyridi nyl) -
hya{ogéachbﬂb@wamm(ﬁmwﬂd perutiaceixant des left to stand for 4
yrldlagcarbaldeh

1 (2.52 d .
noffse FU1e. BPMLTIoNER] EUCHAL B VRIPRM dht BT Hlgs gsaved in
didhigrerabimane (Z00IR, 12 thid Wasiedeed hrastnllantih®R0mI) Eddtthé $eaction

mi%?& @gg %ttgr&‘;teg{d{] f%{ g%?‘érﬁd g%ené‘f orﬁt &C}glgrg%varses%para?ed between
didhithrGhetRane Bhétywditer- The ongteic phask (Wds( dastedlitiretidty hetybyophobic

. - b I th 44
RSB R0 R RS 4% Mg o n
elutfﬁi han l@k/ct:léﬁé)aashé/emtr acaaltge(d 1t d:2 ) amaeﬁiybaneﬁat?t The reajuited
e solution S S rre roomitge e [ .
fragligs Werh GouBInAa A\ Y EP P Bl B e 1T 2atal SRS iy
1HABGers-2 R H 6 £5)- bt Rros)i] Cﬂj$—droﬁﬁfﬂtﬂimeziﬂgﬂ}32%6ﬂmetﬁﬁe-

Qr, i C se . wa assed through,a r bic fr
eyt By SRR SRy B e oo e (437 88 & bk teom,
HPUS RO 8d8N3.ab hiriuteegiadient O) anz (WA > 63md t he reaction

m xture was left to stand for 4 hours. The sol vent was

renoved in vacuo and the residue was di ssolved in

Refti chl oromet hane (200m ). To this was added

10BN EE R br OB FOREBRGR” Ao o6 439 a2

separat ed between di chl oronet hane and wat er. The
an,l hase was passed through a hydrophobic frit
'“tﬁ g?pgrat ed in vacuo. The residue was applied to
4x90g Bi otage colums and elyted with
cycl ohexane/ et hyl acetate (:1 , 1:2 v/v) and ethyl

acetate. The requi r rac e conbi ned and
evaporated in vacu

2-{(3f?,6R)- 3(23d|hydro- %

1H i nden-2-yl )-6-[(1S)- 1™ pr

erazinyl }-2-(4, 6- d| msthyl
. r|d| nyI : _ y! = < itarri de

yl]-2,5-di oxo-1-pip

ploadﬁﬁyﬁsz glreadwm\n $)nvnaw|) M@kﬂvaroxv@%hvﬁﬁfetarhi@@m ns,

Daniel L.; Weglarz, Mchael A ; J.Og.Chem; 53; 19;
1988; 4437-4442.
2-{(3R,6R)-3-(2,3-Dihydro-1H-inden-2-yl)-6-[(1S)-1-methylpropyi]-2,5-dioxo-1-

piperazinyl}-2-(4,6-dimethyl-3-pyridinyl)-N-{2-[(phenylmethyl)oxy]phenyl}acetamide
(intermediate 3) (3.30g) was dissolved in ethanol (75ml) and hydrogenated over
palladium on charcoal (wet 10% Pd, 0.50g) for 20 hours. The catalyst was removed
by filtration and washed with dichloromethane. The combined filtrate and washings
were evaporated in vacuo. The residue was applied to a 90g Biotage column and
eluted with ethyl acetate. The required fractions were combined and evaporated in
vacuo o give 2-{(3R,6R)-3~(2,3-dihydro-1H-inden-2-y1)-6-{(1S)-1-methylpropyl]-2,5-
dioxo-1-piperazinyl}-2-(4,6-dimethyl-3-pyridinyl)-N-(2-hydroxyphenyl)acetamide
(2.43g, 87%) as a pale yellow solid.

HPLC Rt = 2.86 minutes (gradient 1); m/z [M+H]" = 541.
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Internediate 4 2-{(3R6R)-3-(2, 3-D hvdro-1
Hinden-2-yl)-6-1T1 S)-1 -nethyl propy p-2,5-di oxo-1 -
woipwsreagionyl ) - 2- (4, 6- di net hyl - 3- pyri di nyl ) - A/ - PETHEP2V6/R06760
yphenyl ) acet am de 2-{(3R6R)-3-(2, 3-Di hydro-1
Hi nden-2-y| )-6-[(1 S)-1 -nethyl propyl]-2,5-dioxo-1 -
I rRSY, myl }-2- (4, 6-di met hyl - 3-pyridinyl) -
L/ -{2- phenyl met hyl )oxyl I acet am de
gdray H-mdermgiv ek 1 S a1 jop
pibdr2gih) @ dj H%q{vpg-%‘?ﬁ&ﬁﬂ)a%@dad&ﬁh\kﬁ@émﬁﬂd@n char coal
(wet 1I0% Pd, O. for 20 hours. The catal yst was
rem)ved by fi I t ratl on and washed wi th di chl oronet hane.
The conbined filtrate and washi ngs were evaporated in
vacuo. The residue was appli ,go aicOOg Bi ot age col umm
and eluted with eth acetat e required fractions
wer e conbi ned and e |n vacuo to g| ve
2-{ (3R, 6R) - 3(23d|hy eﬁzyl) -[(1S) - 1- net
hyl propyl ] -2, 5-
di oxo- 1- plpera2|nyl} 2- (4 dlnethyl 3-pyridinyl)-
L/ - (2- hydroxyphenyl ) acet am Qe T2. 43g, 87% as a pale
yell ow solid. HPLC Rt = 2.86 m nutes (gradi ent 1); mz
I\/H%:SM_.Interrr_ediateS& 3R6f?)-3-(2,3-D hvdro-1
ré-@.3rfinydof IHindsn-2-y) sk h§ bmssinropl-2ip-gieyoi- -

plﬁétﬁ? F@ﬁ?f& b) r%et@ilc@ @Mil@;ﬁ)ﬁ&drgkﬁﬂ%%ﬂfa@éﬂa%l@&' d (24.25g,

4!?51312{)!3? mtg&{le{dlq_tgz ) rﬁgdhyu b,cg@ynyldlgmgaég?é,xﬁum, 72mmol) were
dl&o@%aﬁ W'c}lclﬂorb%e@\a%'@b@w) a$1dgl¥ﬁ't9'§?é/ﬂc9 under) nitrogen for 20

ydi oxyphenyl ) acet am de
hqurstTderasdient wa yeraguediin YEC%@%W?IF §$'8Mﬁ was giseolyed in aggtone
(26&%!}%4;121 m@hﬁdrgbrﬁéﬂ é(é?&' (zd?m?wteﬁ 'sﬁr'ﬁhg ff&nfﬁ &S t&@@&{)@ﬂt was

and 'l eft to stand under nitrogen hours.
regwive@ it vagly rchibedgsidde \Y‘é’f’étﬁbssﬁh/@dt'ﬁém?té@?% Lﬁ@%sThe solution

wal §§&ie&€t9 énnarﬁiﬁsﬂér‘aﬁﬁ &%99;5@ ézxi?fi&) AN BRI Hektfandf [Z50ml)

(20m ter stirring f hours the sol vent was
anddhery éa%| &PGU%\@QI@B irpmgthenel (?@Q!T"éfu@ev{}ﬁgu'fﬁdsfﬁﬁﬁ'ﬂ?@dw?rﬁ combined

arl®dV2BBked AUELdo. THRGeSi@ld! WhoBreX@a WHRRIN RitirbéhiGHE adid and the
am nopropyl cartridge (2x70g). and el uted w th nethanol

rewmnssﬂu eYaRareted up aaedq to aive dhe ritieeompeand (B&Rf)y3-(2.3-
diflydoH FﬂHﬂérﬁﬂ-yf)IGg@FS)anﬁxeM@fp?od'}lg-@b\? ale%-arb@peeyﬂrw@smnétﬂyl-

vacuo. The reésidue was treate 6y rochloric
3-pyidinyhaeeticrasid hydrochloride as a tan solid (12 21g,

HPLC Rt = 2.48 minutes (gradient 2); m/z [M+H]" = 450.

Q} 0
ro e
HN @]
bl

o)

Intermediate 6

(2R)-2,3-dihydro-1H-inden-2-vI({[(phenylmethyl)oxy]carbonyllamino)ethanoic acid

(2R)-amino(2,3-dihydro-1H-inden-2-yl)ethanoic acid (1.91g, 10mmol) was suspended
in dioxane (10ml) and water (10ml). To this was added triethylamine (1.7ml) and N-
(benzyloxycarbonyloxy)-succinimde (2.54g) and the reaction mixture was stirred
rapidly at room temperature for 2 days. The reaction mixture was poured into water
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resulting solution evaporated in vacuo to give the
title conmpound {(3f?,6f?)-3-(2, 3-
wdizeeoe9d H- | nden- 2-yl ) -6-[ (1S) - 1- net hyl propy! PEREB2@5/006760
X0- 1- pi perazinyl } (2, 6-di net hyl - 3-pyridinyl)acetic
acid hydrochloride as a tan solid (12.21g, 56% . HPLC
(SPﬁtntl)-ar% %B@ra?leﬂuﬁlﬂﬁdﬂ@bﬂﬁﬂne(ﬂboﬁb) ; ThE 8rdaMitHinbse wha0vashed with
nt er nedi a
1'1 Mrogh@ﬂa.arﬂﬂdﬁ%ofmmnﬁd%’fez S+ THiReM3T QEeHAVPDMADEgHUM
ulshaYd hadiineQdoRlche rephc/ed G dacuo to (flve the title compound (3.06g, 94%):

%éﬁ&@%%mﬁw e Gefohdid Vbl (R0F y-GREE). 511

(sv\mm g74@ri1H), 3 ®4-t2f7l98(m/\l@$1) aLctms riv/k 1326 IVHAYY IR 8. 35HirT [dradient
and N- (benzyl oxycar bonyl oxy) - succi ni nde (2.54g) and
2t he reaction mixture was stirred rapidly at room
tenperature for 2 days. The reaction m xture was
oureqI into water (50m ) and extracted with chloroform
’F . The organi c phase was washed with 1N
hydr ochloric acid (50m ) and ter (50m). This was
dri ed over magnesi um sul phat e&d{ t he sol vent renoved
in vacuo to give the title co nd (3.06g, 94%: 1H
NMR ( CDCl 3) d7407@$m H;\rr 21711(m 4H)
528(d 1H, J=8.6hZ ))L 4.57 (m 1H),
3.14-2.79 (m 5H); LCI\/B rﬂ?wg’%‘_@( Rt 3.35mn

(gr adi ent 2) Exanple 1 !

- 3- (2 3-Di hvdro-1H-i nden-2-yl) - 6 r(1s)-
D ihydrn-hd-nden-2-yi)-6-[(1S)-1-methylprop -25d|oxo-1-

A5 b Aethdl o N e il ) -

L7 - met hyl et hanam de
2-{ (3R6R) - 3- (2, 3- di hydr o- 1H-i nden- 2-yl ) - 6- [ (1S) - 1- net h

2- Kﬁﬁgf&g?}&?ﬁdl@dﬂb qmnéén 2- l) 6 [(18) 1- methylpropyl] 2,5-dioxo-1-

e A A D A AT B ot betamide

:
et 9 1T S S g 0 o

mm%u‘ %[t/ dffa&ﬁ?m%fﬁﬁ@? &l WerR slirredatirepm fermpeyaturggnder Nz

form7XthH§ e M8s hixeré e\ﬁaé’\" tFéété%i Zf\MhS@ QM %Blu%n r@t méltr@{ﬁn'ﬂﬁe in
in tetrahydrofuran (1

tetsahydepfiganr hl-gtimiat %W@lé@@ aleﬁr éo EFtﬁéd sQVQf@l@f‘é aterr@om

teAb&RUrEl0Whe YBNIBHtS N?erél%mftfowrﬁmdw W18 e Fésﬁdt%%éé”plﬂﬂﬂed
Redi sep silica col unmn 33 g) eluted with 0-10% net hanol

on a Redisap séiea polimn (35g) elited with 0-10% methanol in ethyl acetate

followed by further purification on a Kromasil KR100-10-C18 reverse-phase column

eluted with aqueous acetonitrile (20-45% MeCN) containing 0.1% formic acid. This

gave the title compound as a white lyophilisate (30%) after freeze-drying from 1,4-

dioxane.

HPLC Rt = 2.44 minutes (gradient 1); m/z [M+H]" = 463

"H NMR (CDCly) 5 7.63 (d, 1H), 7.25-7.15 (m, 4H), 7.05 (d, 1H), 6.79 (d, 1H), 5.96 (q,
1H), 5.35 (s, 1H), 4.07 (dd, 1H), 3.88 (d, 1H), 3.19-2.88 (m, 4H), 2.85 (d, 3H), 2.81-
2.73 (m, 1H), 2.56 (s, 3H), 2.55 (s, 3H), 1.82-1.67 (m, 2H), 1.20-1.08 (m, 1H), 0.99
(d, 3H), 0.90 (t, 3H).

Similarly prepared from intermediate 2 and dimethylamine (2.0M in tetrahydrofuran):
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foll owed by further purification on a Kronasil

KR100- 10- C18 reverse-phase colum eluted wi th aqueous
waceaicmidni | e (20-45% MeCN) cont ai ni ng 0. 1% f oPATAEP2005/006760

acid. This gave the title conmpound as a white

Iyophi lisate (30% after freeze-drying froml, 4-
E,ggnqm . HFLC Rt = 2.44 mnutes (gradient 1); mz

[MtH + = 463 1H NWR (CDCI3) d 7.63 (d, 1H), 7.25-7.15

(m 4H), 7.05 (d, 1H), 6.79 (d,| 1H), 5.96 (g, 1H),

5.35 (s, 1H), 4.07 (dd, 1H), §. (d, 1H), 3.19-2.88

(m 4H), 2.85 (d, 3Hn 2.81-¢ (m 1H), 2.56 (s,
3H), 2.55 (s, 3H), ;” , 1.20-1.08 (m
O

1H), 0.99 (d, 3H), O. Slmlarly pr epar ed
fromintermediate 2 and di'h mne(2 OMin
t et rahydr of uran) : Exanpl e 2

(2@%@&&3/261(?{ WB)DIH’V&& Be Méh\@ﬁ/mﬁl{( 1$)1106ethyidropyll-265-Hidxo-1-

oropyn 2 5_d|oxo-
.»- ginyl- 2142030 DGRV, N- hanamide \/
sJ—éwﬂit biwiliglkd a@k@r@éez@ h ﬁo}rwmidxaﬁ@te (33%
@ ér?rgbgzle- (’33%51 d/H]i@ oxane HPLC Rt = 2.69

H'ﬁ#(ﬁﬁﬁt 8269 W%‘Fe@r{efaﬂ)entm -,E“/f Mﬂ]’h 47477 1H NVR (CDCl 3)

WNI?AR“(%dc%g 5o (d71ﬂz|)‘772715 16% 41114*), 7 r?)él@& e, 6@"& 1H”3 680 (d,

(s 5°(d, 1H)
119, 2203‘d@.81|'d)m4 0%%91 1), §¢28. @fﬂsn(l 3H)a R99- 228‘8(!‘0 AH2€R2.70 (m,
4@*‘5;32(57?552583(;% 3% 5%5(1553 gﬁgm)l 06&"@75%&)%) 16dr1 (1, 3H),
0.4 (A, B4l y prepared from | ntermsdl ate 2 and norpholine

(3. 7mmol ): Exanple 3 (Method A)

(3f?,6f?)-3-(2, 3-di hvdro- 1H i nden- 2- I_/) 1- r(lffl-l (2,
Snaularlm@pngnedgmgylmedmﬁghpge_&arqcumorpholme é mmol):

mor phol i nvO- 2- oxoet hyl 1-6-f (1S) - 1- et hyl propyri - 2, 5- pi

perazi nedi one as a white |lyophilisate (88ng, 23%
Exgmorde 3t(Meshed A} yi ng from 1, 4-di oxane HPLC Rt = 2.70

m nutes (gradient 2); mz [Mk = 519 1H NWR (CDCl 3)
d 7.49 (d, 1H), 727715( : 710(d 1H), 6.68

(s, 1H), 6.40 (d, 1 4.01 (d, 1H),
3.74-3.52 (m 5H), 3 : (&j\rfn(NS , 2.97-2.84 (m
N \_/

Y&

(3R,6R)-3-(2,3-dihydro-1H-inden-2-yi)-1-[(1R)-1-(2,6-dimethyl-3-pyridinyl)-2-(4-
morpholinyl)-2-oxoethyl]-6-[(1S)-1-methylpropyl]-2,5-piperazinedione

as a white lyophilisate (88mg, 23%) after freeze-drying from 1,4-dioxane

HPLC Rt = 2.70 minutes (gradient 2); m/z [M+H]" = 519

"H NMR (CDClg) § 7.49 (d, 1H), 7.27-7.15 (m, 4H), 7.10 (d, 1H), 6.68 (s, 1H), 6.40 (d,
1H), 4.10 (dd, 1H), 4.01 (d, 1H), 3.74-3.52 (m, 5H), 3.28-3.07 (m, 5H), 2.97-2.84 (m,
2H), 2.79-2.71 (m, 1H), 2.62 (s, 3H), 2.59 (s, 3H), 1.65-1.53 (m, 1H), 0.98-0.80 (m,
2H), 0.70 (t, 3H), 0.45 (d, 3H).

O

19



10

15

20

25

2H), 2.79-2.71 (m 1H), 2.62 (s, 3H), 2.59 (s, 3H)
1.65-1.53 (m 1H), 0.98-0.80 (m 2H), 0.70 (t, 3H)
w0 24@/00a399 3H) . Exanpl e 3 (Met hod B) PCT/EP2005/006760
(3R, 6R)-3-(2,3-Dihvdro-1 Hinden-2-yl)-1 -FdR) - |

- (2, 6-di net hyl - 3-pyridinyl)-2-(4-

Exampied® (Muthod B) oxoet hvn- 6-f (1S) - 1- met hyl pr opy
p- 2, 5- pi perazi nedi one A suspensi on of
{(3/7?,6ft)-3-(2,3-di hydro-1Hinden-2-yl)-6-[(1S)-1-net

hyl propyl ] -2, 5-
di oxo- 1- plpera2|nyl}(2 6- di | -3-pyridinyl)acetic

aci d hydrochl ori de , 10. 13 ). (internedi ate 5)
in dry dichloromath% ) wad treated with
1, 1- car bonyl di i m dazol , ) and the
reacti on m xture was stirua nder nitrogen for 18
hours. Morpholine (4.8nm, ) was added and the
resultant solution was |eft to stand under nitrogen

(3PCHR)333(2r@Dﬂﬁ/droThI€-nﬂéh\QeW 1@ R)-HDBVEShetht-3-B¢hinanel(4-he
due was searte betvveen ]et %/_I acet ate and wat er .

NBri ed over

A @nbyafsmomm@?)wzsw.ﬁﬁﬁba H—ﬁﬁbéh aqi)xeemts)wmeﬂ@wam 2,5-
in vacuo and the. residue wa

dignos P EFHAEY %@d'“ﬁhﬂ'%%'d@pﬁ%qeaa t@C'Q ba{yﬂﬁocalouﬁ? na (5-09,
1maﬁmb|)dgﬁte£raé@t)a 3 dlne|db51 Qﬁbm@bmth&ngr Ntwaf thated with

5% net hanol in eth 10% net_hanol
1 1-ﬁa€§§°@¥'ﬂwdé%?{%r(2 3(:58%%5 %‘%é%%ﬂmmwredw% [§iired under
nn%g’w fok H@VhourSh®oksHdiihé 4.8, a58rhABIY W' 8ddedmBhdi el a&klitant

orated .in vacuo to
sofiRRaYaE. 91 (0 StV et BIUORE FRiR. gt The. SqveR) wgs (ramgved i
va@Uﬂa?@{He l%sﬁmtélv@srwp)aral’ec{ BetiVesP Bl ébél(tjéte 2n@xedrhyhd ofyanic
yl pro erazi nedi one as a
ph@%? “@5(‘%3%5 'E‘J/SP'}/Q—JF’E@'T—*&‘]' 8"42? a?’?y‘i’FPH%P?Q“FﬂP%?‘EQPte The
soRknt Wag réMbiddirvacld #?@aﬂﬁﬁ!r@sﬂue was, dlssolved |n dlchloromethane
Thqsi\]:vfﬁ%@ é,t% af;ﬁ\fsllg agjrép%g@'tt@ljg\é%&g and eﬁijted usu¥g ; gradxen}cg%f 0-
7. mmémammyh Hiethy( étHer a:m)t tng-13% Pysthaiond aue{hw ether (1C\§ and
10;/ t02¥rlr %g%%ﬂ faﬁxpé't (HéVé irb%r%qugeé %EﬂCBQ'?JS %Feo cclml_'n'Ellng
ev@btﬂ@fe@z vrgy/lakuo?;]té 451 qgmmzl(z% d)wtrdr@ln Adhden-2-y1)-1-[(1R)-1-(2,6-
e a in

TG U B OOl BRI 01 S T DAY &
pipbraseddicd dga dhite %lmnhqgowxbhane (2om ) and left to

HI§LtCaE9=f2 mmunasligradlen?Z) m?z H\)lallj] 1§hi s solution

and

Example 4

(2R)-2-{(3R,6R)-3~(2,3-Dihydro-1H-inden-2-y1)-6-[(1S)-1-methylpropyl]-2,5-dioxo-1-
piperazinvl}-2—(4,6-dimethvl-3—pvridinyl)-N.N-dimethvlethanamide
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(10mM ) was added a 2.0M solution of dinethylamne in

tetrahydrofuran (5m) and the reaction m xture was
woebds/nes9gst and for 3 days. The reaction m xt ur BCWER2005/006760

separ at ed between di chl oronet hane and sat ur at ed

aqueous sodi um bi carbonate sol ution. The organi c phase

2-W8R 6RE3S2B- rb.hy&egim AdEy. drygmﬁfm)m Hemylpaml ey gaRkatied

I'n vacuo. The r
puaea?%lwl}d%é‘* @f@@t}thﬂrﬁdmadww%wretmp?nyé)ee%tawet Hatgregdiate
4)qu|7@0@| érﬂj et hybareeﬁ;mwdazisiée Qo&;mg; edefd aaisscswed VR edry

orated i n vacuo S pur
dighbREIna0S (RUTNASY Jef Ko Et08 T BPEp: ToATS Rpll tis soluton

(1@@? % added a 2 OM solutlon of dimethylamine in tetrahydrofuran (5ml) and the
f?,6R)- %dro 1H i nden- 2ay2) )L -met h
re?/‘F“ﬁf‘dBWUIQ Q/ag leﬁ gg(gca d for 3 days. The reaction mi ture was separated

belBl &Y dehitvbhetimedarf éﬁtlﬁfﬁfeGYelquaoW éd)diurﬂ)dldarbonate solution. The
L/, L/ -di met hyl et hanam de as a white foam

orgiplicPirgse-was @assag Hiregh ?@W‘é@?@‘%ﬁ'c % ¢ -angyeyapqupigr 41 vagkpy The
reéidhé\WEs 65@@6% adsu?oa%rt(‘lége %ME) arld 3@’(&1 With &yl Zbdlate thed®%

me(ihqlapl (ragthyllaq)etatg 'Ql’zel_b@qggec{ fr @pﬁ; wlebge ggap(ogatgglui) va_&m@d the
reifie L, an% fLﬁW\er Yshg Kiaby [ﬁ@cte'ﬂ%to?’r@ﬂ this g?ﬁd)a (2R)-2-

(G5 R-hoDitydeg A AN Prb1) T res Ry taPny 2 i

e | @®.f0g, 32%
PRI gSthoty Sy kot ganauan o i, 57 o

W@)?f‘iammet hyl propy p-2, 5-di oxo-1 -
HHIPRY a;zlezwhlhut%s((éra@eﬁt Ty iM3 Py aydi nyl ) -/ V-net hyl et h

anam de HPLC . m nutes (gradie

"HNMR)(GDEIs13 8. WSW@ (@d’ B (g 41)46084s, 11'99%717(%H7 6126 (d,

1|—(g”31 14 1% @40((§d 11Hd) 32§~37é’6 (e, 3|-(1?H)z 986(s0§H)(<2911(H) 1Hl 2.74
TH) H% 1H)

(G4 iADaRST (3 30 aﬁﬂsl%w 2385, Bt 1934 (260 A, moss (m,

I-? @388[33H)3U)4=5( (s, 3H, 1.70 (m 2H), 1.12 (m
, 3H) O 87 (t, 3H). Simlarly prepared

fromlnterrredl ate 4 and norphol i ne: Exanple 6

Sl&ﬁ’a%@fdrepﬁeé frod; l%hﬂgdléie%"é’rfdriﬁﬁﬂylnge) 1-r(1ff1-1-(4,6-

ridinvn
Example 5 3-py

fj\
C@ P Y
H H
”I"‘)LN/\H/N\
H
(o}

(2R)-2-{(3R,6R)-3-(2,3-Dihydro-1H-inden-2-yl)-6-[(1S)-1-methylpropyl}-2,5-dioxo-1-
piperazinyl}-2-(4,6-dimethyl-3-pyridinyl)-N-methylethanamide

HPLC Rt = 2.60 minutes (gradient 1); m/z [M+H]" = 463

'H NMR (CDCl;) 8 8.48 (s, 1H), 7.25-7.14 (m, 4H), 7.04 (s, 1H), 6.72 (d, 1H), 6.07 (q,
1H), 5.45 (s, 1H), 4.07 (dd, 1H), 3.90 (d, 1H), 3.17-3.04 (m, 3H), 2.92 (m, 1H), 2.86
(d, 3H), 2.76 (dd, 1H), 2.53 (s, 3H), 2.33 (s, 3H), 1.70 (m, 2H), 1.12 (m, 1H), 0.94 (d,
3H), 0.87 (i, 3H).

Similarly prepared from intermediate 4 and morpholine:
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nmor phol i nyl ) - 2- oxoet hvn-6-[ (1S) - 1- et hyl propyn-2, 5-pi p
erazinedione HPLC Rt = 2.94 mnutes (gradient 2); mz
wO bid[060399519 1H NVMR (CDCI 3) d 8.34 (s, 1H), 7PeBAP2M5/006760
(m 4H), 7.09 (s, 1H), 6.71 (s, 1H), 6.21 (d, 1H)),
4.14-4.07 (m 2H), 3.73-3.47 (m 5H), 3.23-3.05 (m
Exapled 95-2.83 (m 2H), 2.74 (dd, 1H), 2.58 (s, 3H),
238(5 3H), 1.56 (m 1H), O94(m 1H), 0.86 (m
1H), 0.68 (t, 3H), 0.44 (d, 3 Bi ol ogi cal Activity

Exanpl es 1-6 of the sent {n ﬁ\l on were tested in

all of the assays de%eo"b Results for each of

t he conpounds are shown-i bel ow. Table 1 al so

i ncl udes a conpound X for* i son. Assay 1

Det er mi nati on of antagoni sto affinity at human

Oxyt oci n- 1 rece1ptors %s FLI PR Ce// Culltur e_Adher ent
- H : a z1a [ P S

mB ﬁol'nr éH“ -- -Pfé Jzé Pazfn%@%ﬁéo wer e

ure rum (Sl gma, cat
HRlC B62 2194 mmtﬁﬁl(ﬁmlﬂnéa) Wz W*lfdi@"l’@éat i nacti vat ed

HEBTerich s R PR B 7R 620, 89108 021 @

1I-2)5@3@-4CI274()11 &, B7243i7nim, Gitf).83.23BH6 dm, A}, t&Qﬁg%iB (I@aZH) 2.74

0 I a I
(Bobloancs - tip 238 (5700 g Gh AL S5 By Bg R 068 ¢
3H)sDHAg (Ar3HILE(t m) Express (G bco/l nvitrogen, cat no.

12604-013). Measurenment O [ Ca2+Ji using the FLIPR(tm
CHO hOT cells were seeded into black walled cl ear-base
Bis®pioa|Activityt es (Nunc) at a density of 10,000 cells

per well in culture nediumas described above and

mai nt ai ned overni ght (95% 5% air: CO2 at 37C). After
Exapmesali-606f thel present iedintion owlre desied én pihofi e aesays rdespribed

ey RSB et DM s M TSR iy e 1o

indludias\y caropaumidn{ fog comparison.

Assay 1
Determination of antagonist affinity at human Oxytocin-1 receptors using

FLIPR

Cell Culture

Adherent Chinese Hamster Ovary (CHO) cells, stably expressing the recombinant
human Oxytocin-1 (hOT) receptor, were maintained in culture in DMEM:F12 medium
(Sigma, cat no D6421), supplemented with 10% heat inactivated foetal calf serum
(Gibco/Invitrogen, cat. no.01000-147), 2mM L-glutamine (Gibco/Invitrogen, cat. no.
25030-024) and 0.2mg/ml G418 (Gibco/Invitrogen, cat no. 10131-027). Cells were
grown as monolayers under 95%:5% air:CO, at 37°C and passaged every 3-4 days
using TrypLE™ Express (Gibco/lInvitrogen, cat no. 12604-013).

Measurement of [Ca®'];using the FLIPR™

CHO-hOT cells were seeded into black walled clear-base 384-well plates (Nunc) at a
density of 10,000 cells per well in culture medium as described above and
maintained overnight (95%:5% air:CO, at 37°C). After removal of culture medium,
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probenacid (0.7nmg/ M), the cytoplasm c cal cium
i ndi cator, Fluo-4 (4uM Teflabs, USA) and the

wquessmaizey agent Brilliant Black (250QuM Mol ec BCaEP2005/006760

Devices, UK). Cells were then incubated for an
additional 30mn at 370C with either buffer alone or
cdigfiere imabatet momth &V37a0tiagoidets mduir (Radiel Mmptt KCER 5mM;

HEBER, Fidrmocblifhes. (TR Blosiey " 20 £fibien 1500 Sonisinng

prabeedcid fe.7agehi,i e oftoplasieneaicioml ingieaoenFiuatd euNpf Teflabs,

YR b R R b SH sl BEGDS iycon

wéreGhéfincAsstay fat sxadditional Binhd ahgy *Aswitty eitPice patfertdisiesor buffer

TR0 BE AHGERRR: CBRYE BEIH TSR & F LTS r G aihs Devices.
URY &P afoRitorogelWRRrdgeade (N = als8amo hs, at54oﬁ§h% geﬁgﬂ)@; ialm3 raéter the

ed. Binding Assay Protocal Menbranes (
a‘ﬁ%"ﬂ%{@e%‘%ffﬁ%@%Cﬁfﬁ/cetﬁfra%s%?xﬂe?'ﬂéﬁc?@o MM Tris, 10 mM
MyCl 2, and 0. 1% bovi ne serum al bum n, pH 7.5)
containing ~ 2.4 nMof [3H -oxytocin in the absence
D?tlao‘{rfﬂ’ysbﬁ ndi ng) or presence (non-specific binding) of
Functidhal Résp RSl FIAPRWeHE GnbIpSdPa@sid At BESYE Vaisiofss0.10.
of the conpounds 1n Exanples 1 to 6 or conparator
compounds. I ncubations were perforned at room
Ag_ﬁ;“%rature for 60 m nutes. The reactions were stopped
wth 3 mM of ice cold buffer and filtered through
VWhatman GF/ C filter paper presoaked in 0.3%
opabsie BidireAdsape. The filters were washed 4 tinmes with
3 m buffer using a Brandel cell harvester. The
filters were counted in 3 nMl Ready Safe scintillation
PlcpdiadofBeckman) . Specific binding represented

approxi mately 90% of t | binding, Data Anal ysis 1C50
MGRPiRRE e PHBREH AR EHG 7 Ingitinas iegpiRBinant oxytocin
re€¥ersl MpBinSerbisiang prpardtioh 9k floRe RSy 0dts ab0yS Lkt used.

(GraphPad) and converted to Ki using the nethod of

Cheng and
Binding Assay Protocol

Membranes (~50 ug) were incubated in 200 ul of assay buffer (50 mM Tris, 10 mM
MgCl,, and 0.1% bovine serum albumin, pH 7.5) containing ~ 2.4 nM of [3H]-oxytocin

in the absence (total binding) or presence (non-specific binding) of 1 uM uniabeled
oxytocin and increasing concentrations of the compounds in Examples 1 to 6 or
comparator compounds. Incubations were performed at room temperature for 60
minutes. The reactions were stopped with 3 ml of ice cold buffer and filtered through
Whatman GF/C filter paper presoaked in 0.3% polyethylenimine. The filters were
washed 4 times with 3 ml buffer using a Brandel cell harvester. The filters were

counted in 3 ml Ready Safe scintillation fluid (Beckman).

Specific binding represented approximately 90% of total binding.
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Prusoff, 1974. Data are reported as nmean val ues. Assay
3 Determnation of In vitro Intrinsic Cearance in
wohkereoe@yes NADP regeneration buffer for use i RCT/EP2005/006760
i ncubati ons was prepared fresh on the assay day. It
cont ai ned 7.8ng gl ucose- 6-phosphate (nono-sodi um
D&aldnhlysis- 7y NADP and 6 Units gl ucose-6-phosphate

dehydr ogenase per 1 of 2% sodi.um bi car ponat e.. ,
ICha B ORRIE ERRITITE TR EPBPo KRN BO.E RS Jigragptinear
re§@dsioh 8RRV Ss g@@thé rEldedonveited 11 RBINGChéE Fdidél & Cheng and
Prphosphate buf f er and cont ai ne . 625ng protein/n.

0
UpRed 874t Q?fé(freéqqort%%@%ﬁ?@ﬁ’tapﬁeps were perforned by
a Tecan Cenesis 150/8 RSP. A 1.25mM stock sol ution of
t he conpounds was prepared in Acetonitril e/ water
A-—séralﬁ) 25ul of the 1.25nM stock sol ution was added to

D&&¥aMhath ofGElies intiinsietwatpte (nMitjosbmegi ve a 5CuM
solution. For each species, the 5CQuM solutions (1CQuL)

were added to m crosonmes (79QuL) in a mcroplate
NADR r¥gneratdf tifepask|dse i6 duubalionshW42 brepbrddiesh on the assay

m crosopmal, _sol utjon containing the conpou S
oy § ORGP TR0 Bl Soph GRS or oo SHe b1 NADP and
6 URHS Qlucasslo\WassiHate \WBRytRegetiass FE 1hill of RYEsdiutttecarbonate.
prior tg()}il nitiation of incubations
i

| | incubations
Mo ae B (Y S aaPTIONS SrorkG [ETBIe: (RBHETale: FaL.fermale)
wére PrIpRFat in PR 74/ SiicRphate butier dfdeconeingicd).623m@sressmLThe
SR AR 55 yley 3 o7 iepa Geneet 1B s
A g.gShlﬁzﬂit?@ﬂsoltt&@n_Lotfﬁﬁdi wmmcmtnw_ew_es bRdparedan ot}ca@dmdem&er (1:1).

0] cetonitril e contal pl N ter st.andar.d.

25555 e AP Ao Y S 4B9gP ShBbESORsSTRAREr (1:1) o
gi\i'e?ﬁ dlmgmi wuaigwe Fér @i@cﬂf SyotRd, de a)l{M) %@I@ﬂdfi\%ogguc)/eﬁﬁﬁeaﬁ_dhdéﬂ to

L0) . ou and a protein ncentr 1 ONn . o1y . e
ISEEBRT F SN G AR (FaTFAT 198 S RRURI SR B has G, 5%
40‘L0'%5tof?ﬁémmur@domam&mﬁdnat:dammaingahe dﬂ)ﬂipﬁ)llxﬁii e Bansferred to a

. , Ies t wer re te as anal yte: . 1 ntejna .
iRk BBk Ty degPral (MaABd  Se M BIrGeh fhes shaler fve
minaies pabctsl iakigtbrbddf ifdubatitrs. aAlsinbghionx pereinitiaidd slesddtion of
10t08L toP RJADP regeneration system to the pre-warmed microsomes. The mixtures
were incubated at 37°C in a Techne heating block. Following 0, 3, 6, 12 and 30
minutes incubation, 20uL aliquots were taken and added to 100uL of acetonitrile

containing internal standard.

For determination of the rate of metabolism, incubations were performed at a
compound concentration of 0.5uM and a protein concentration of 0.5mg/mL. The

concentration of solvent in the incubation was 0.5%.

Test compound concentrations were determined by LC/MS/MS; results were

reported as analyte:internal standard peak area ratios.
The rate of disappearance was calculated by fitting a single exponential decay to the

concentration-time curve using Excel and intrinsic clearance was calculated using the

following formula:
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concentration-tinme curve using Excel and intrinsic

cl earance was cal cul ated using the follow ng fornmul a: _
woabws/000399pi i n)* 52.5 ng protein/ g liver] CH BCOUEB2008/006760

protein/ nmL Results Exanples 1 to 6 of the present

i nvention and al so a conparator conpound X = (2R)-

2-[ (3R, 6R)-3-(2, 3-di hydro-1Hi nden-2-yl)-6-isobutyl -2,

5- di oxopi per azi n§, 1=y} i = :

2- (6- et hyl pﬂﬂﬁ’%teol} b BB .J’otz / g liver 209 in WO

03/053443) were tested A BT AHB(# assays. Conpar at or

Resuitsound X when tested in assays 1 and 2 showed a
= hi bi Lod 5
CEPHLEY SPRLEIPL O I df PRI b . Sor

2-{(6R}ﬁﬁ){$d(§,(iectihj/dIb{nfbHinﬂerQlysl;)—ﬁaifsohnﬁylvﬁe@dio@ompenazﬁngl_-g]-[\],N-
o B0 Gl B IBE e o 6 170 93K e

teetetiirbiheeadbore gs8ays. si ng i nprovenent in in vitro
intrinsic clearance in mcrosones (Assay 3) when
conpared wth conparator conpound X. Table 1 Assay 3
Cdovhparao cainp@ind Xiwhein igésigd in daaaysDbgndi sbowéd)a sinmitan petency to

b + + Ht le,.1 + + + +
i B R 7Cqhfaurs 1, T, & of g frest B i ok, oty of tgese
compounds exhibiteehfpKi's-ofrbatween 8+ a&chdRl (AsSay+1)+antKis of between
8.55A0MbS Rsday2) +* *

However, the compounds of the present invention exhibited a surprising
improvement in in vitro intrinsic clearance in microsomes (Assay 3) when compared

with comparator compound X.

Table 1
Assay 3 Microsomal Cl (ml/min/g)
Rat Dog Cynomolgus monkey Human
Comparator X + + Fhkt ++
Example 1 + + + +
Example 2 + + +4, +++ +, +
Example 3 + + + +
Example 4 +, + + o+ s ++, +
Example 5 + + +++ +
Example 6 + + +++ +

Key to Table 1
+ corresponds to 1-8 ml/min/mg

++ corresponds to 9-15 mi/min/mg
+++ corresponds to 16-20 ml/min/mg
++++ corresponds to 21-30 ml/min/mg

+++++ corresponds to > 31 ml/min/mg
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Key to Table 1 + corresponds to 1-8 m/mn/ng ++
corresponds to 9-1 5 m/mn/ng +++ corresponds to

wa@e@Poedsp m n/ ng ++++ corresponds to 21-30 nl/ RCI/ERRN05/006760

+++++ corresponds to > 3 1 m/mn/ngCains 1. At |east
one chem cal entity selected from conpounds of formula
Claimswherein RL is 2-indanyl, R2 is 1-nethyl propyl, R3
is a group selected from 2,6- dinethyl-3-pyridyl or

4, 6-di nethyl -3-pyridyl, R4 represents nethyl and R5

1.r epAigsgsiiose I@ydhmgbentimsaméMrom compBduradscf R muGgét her
wWth the nitrogen atom Ech they are attached
represent norphol i no an pha rfaceuti cal ly acceptabl e
derivatives thereg@f,, 2 st _MRgRzhenical entity
sel ected fromsalts' Affd s vat of “conpounds of
formula (1) wherein 3\! is P-indanyl, R2 is

1- met hyl propyl, R3 i's roaR sel ected from 2, 6-

di met hyl - 3- pyrldyl or 4)6-di net hyl - 3-pyridyl, R4
represents nethyl and RS repr esent g1 hydr ogen or net hyl
or, R4 and R5 together with the nltr)ogen atom to which

wﬁa@m Rl; & @tllhé'@ﬂﬂ?dR{ R aBERYIpIPYP IR sn®.gréup Atletedsfrom 2,6-
hem cal entit

d'mfﬁ)y' PV Ry B AT o YR T P SRS L DL B Srrgpens
@g}fr%rﬂﬁeﬁ & Ri, nandl Rytogdthémuith thel itedgett dtorarto which they are

éacfeg[ﬁpﬁ?qeﬁ; B’SW";O"@O %qugtgﬁ(%@g durtl%al yl_gccggtagle de¥|ve)1t|ves Rh(ereof

pi perazinyl }- 2 (2 6- di net hyl - 3- pyri di nyl) -

L/ - met hyl et h ag hates of f
2, 2R Isa t(Oé‘P'ﬁ epdty selgrirg drog! $3its NFeTPRISH §T. @rpRevegs o
forrholggh hyl pr opyl] 2, 5-di oxo- 1- o

pi perazinyl }-2-(2, 6 d| thyl - 3-pyridinyl)-

L/, L/ -di met hyl et hanam d Rs

(3R 6R) - 3- (23d||wdro- en-2NRl R 1-[(1R)-1-(2, 6-d

i met hyl - 3- pyri di nyl y -(4N 4ns

mor phol i nyl') - 2- oxoet hwl ] - 6} [ (13} - 1- net hyl propyl ] -2, 5-p

i per azi nedi one; (2R) -'2- BR) -3~(2, 3- D hydro-1

Hinden-2-yl)-6-[(1 S)- 8 et | propyl ] -2, 5-di oxo- 1-

(
wherein R, is 2-indanyl, R, is 1-methylpropyl, R; is a group selected from 2,6-
dimethyl-3-pyridyl or 4,6-dimethyl-3-pyridyl, R4 represents methyl and Rs represents
hydrogen or methyl or, R, and Rs together with the nitrogen atom to which they are

attached represent morpholino.

3. At least one chemical entity according to claim 1 wherein R, is (1S)-1-

methylpropyl.

4.  Atleast one chemical entity according to claim 1 or claim 3 selected from:
(2R)-2~{(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-[(1S)-1-methylpropyl]-2,5-dioxo-1-
piperazinyl}-2-(2,6-dimethyl-3-pyridinyl)-N-methylethanamide;
(2R)-2-{(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-{(1S)-1-methylpropyl]-2,5-dioxo-1-
piperazinyl}-2-(2,6-dimethyl-3-pyridinyl)-N,N-dimethylethanamide;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(1R)-1-(2,6-dimethyl-3-pyridinyl)-2-(4-
morpholinyl)-2-oxoethyl]-6-[(1S)-1-methylpropyl]-2,5-piperazinedione;
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pi perazinyl }-2-(4, 6-di met hyl -3-pyridinyl) -
L/, /V-di met hyl et hanam de;
WO 2696/080399 3R6R) - 3- (2, 3- Di hydr o- 1H i nden- 2- yl ) - BETEPRB)5/4006760
- net hyl propyl ] - 2, 5- di oxo- 1-
pi peraZ| nyl } - 2- (4, 6-di net hyl - 3- pyri di nyl) -

(2R1-21® {mamydmwmeﬁ@)yl%{@ SB1 ahdtirgipropiti]-2,5-dioxo-1-
|nden

plpe(rqzwg/l}oq fﬂ? ethyl; %&yqyrlg?np@-ll\j Nfl rPgrthylethanamlde

<2RP§P<§§: erf\’)%g g)z;] %Dmya&i hylifdef-LYLSI( S rabétyipopyb b-diob-
cept abl e

P'R%?%'Wé}t‘g ‘%@ dtfﬁ%&ﬂ@%‘rpﬁg'”yﬁw g‘é/[%%@ﬁ%n.&cﬁempcal entity

(3@@@@42@%.&@@%—@@@1 pfy)cll[e Rys1 -, 6-Bincetioy | 8- etiegl)-@d4-

mf(fébs“nz') Rroxeed-64(18)- 1mathuperyl-218-PIRIEANSIONS 6. [ (15) -

and phBinkatenficyly labceptabiél devivatiles thereof.
pi perazinyl }-2-(2, 6-di met hyl - 3-pyridi nyl) -

L/ - met hyl et hanam de; (2R)-2-{(3R 6R)-3-(2, 3-di hydro-1

5. H xRt 8né/bt)erﬁcél(eht@)acl;ordn‘@ttb)ahp oapyf tlatsst,d andb4 selected
pi perazinyl }-2-(2, 6-di methyl -3-pyridinyl)-
fram: L/ - di met hyl et hanani de;

(2(3?8{%@:?)38 (ﬁsaqutbym a2y (4 3)- JHmettprofyR) 2, 5-d{cXp 8-
I e

p'ﬁﬁS‘?W&‘? F%/@‘F tg&%‘?’?ﬂ&?lrﬂy)g\’ fnfﬂ eﬂfrﬁ\g}'ﬁiﬁzl propyl]-2,5-p
2RP2~|{(<3R M- @N®dihydro-1H-inden-2-yl)-6-[(1S)-1-methylpropyl}-2,5-dioxo-1-
pquq%%lM}rZ gv. ééw%}ﬁy{%\{éj;n% n(%/ELN R/dde met%ylgmanamgdgel R)-1-(4,6-d
(3R®m@qu%ﬁh9dr84wla@émﬁly]) B {R)1B)2, aﬂnmwmmwglmw—zzzts p
erazi nedi o ar paceu a t
m%reh? P et e Rp PR b pe BERRRER ont i ¢ y
(3R ; rmdlhwranw-m@ -ofyl)el-pd Rt -U, 6-3|rae“ttiy148 meidmgh-4-
ro
i R el Tk A BRS8N oo 1.
andl pharrﬁgdewééuy%céaat@old demidiyés Bemyf.i di nyl ) -
L/ - met hyl et hanam de; (2R)-2-{(3R 6R)- 3 (2, 3-di hydro-1

Hinden-2-yl)-6-[(1 S)-1 -nethyl propyl]-2, 5-di oxo- 1-

6.Pi pansust biyé Ehénicadl, dntit acebilrg-18-goy rondiafiglajms 1, 3 and 4 selected
L/, L/ -di met hyl et hanam de;
m@éR 6R) - 3- (2, 3-di hydro-1Hi nden-2-yl)-1-[ (1R -1-(2, 6-d

(2RVBY 6f3)r3lyz Bdthlb}HQ—W(déﬂ 2-y1)-6-[(1S)-1-methylpropyl}-2,5-dioxo-1-
B E e L ARy
(AR RI{{6R 6 RS (2, Bamgaifo-1H-inden-2-y1)-6-{(1S)-1-methylpropyl]-2,5-dioxo-1-
piperazinyl}-2-(2,6-dimethyl-3-pyridinyl)-N,N-dimethylethanamide;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-{(1R)-1-(2,6-dimethyl-3-pyridinyl)-2-(4-
morpholinyl)-2-oxoethyl]-6-[(1S)-1-methylpropyl]-2,5-piperazinedione;

and pharmaceutically acceptable derivatives thereof.

7. At least one chemical entity according to any one of claims 1, 3 and 4 selected
from:

(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-1-[(1R)~1-(2,6-dimethyl-3-pyridinyl)-2-(4-
morpholinyl)—2~o>£oethyl]-6-[(1 S)-1-methylpropyl]-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(1R)-1-(4,6-dimethyl-3-pyridinyl)-2-(4-
morpholinyl)-2-oxoethyl}-6-[(1S)-1-methylpropyl]-2,5-piperazinedione;

and pharmaceutically acceptable derivatives thereof.

27



10

15

20

25

30

35

7. At least one chemcal entity according to any one
of clains 1, 3 and 4 selected from

wWO02R6BM393- ( 2, 3- di hydr o- 1H i nden- 2-yl) - 1- [ ( 1R) PATER2®5/d06760
i met hyl - 3-pyridi nyl)-2-(4-
nmor phol i nyl ) - 2- oxoet hyl ] - 6-[ (1S) - 1- net hyl propyl ]-2,5-p
i per azi nedi one; (3R 6R)-3-(2,3-di hydro-1

8._Hi Lﬂglggt?g%é{%@%@c%%%‘ﬁltg%aﬁ%rshn% 1q g0y one of claims 1, 3 and 4 selected
fromr phol i nyl) - 2- oxoet hyl ] - 6- [ (1S) - 1- met hyl pr ogyl 1-2,5-p

j i, nedj X 1d ]y t .e
AREFRERA TR Ade R PTG wRERF By 2
magehotithi R2rokeethyily6-f(n 8)-0imethydpropylt2, 5-Pimenakidedieleect ed

f . .
apd;pligsmaceticaliysacgepiahie derbptveg d1re0% | 1 [ (1R)- 1- (2, 6- d
i met hyl - 3-pyridinyl)-2-(4-

oo L LSkl o\ LA B

acterdinvgito argsortehsfrotairhs 1andA-$ togethee aith ionalor crppisartiacsutically
conpg Si nl? at | east one chenmical entity according to

acHY e 1 ai ms 1 and 3-8 together with one or nore
pharmaceutical ly acceptable carriers. 10. At |east one

hem cal, entity. accqarding t.o any one qf clains d .
16" GRERRt gBR hRRE Y Cebedit BLAnyorg, S teiug™ R 6161 use i
thefapgi cal entity according to any one of clains 1 and

3-8 for the manufacture of a nedi canent for
ant agoni sing the effects of oxytocin on the oxytocin

11.eclésd ofrat |da3t ohls eh@fmicai]tcenlti’lqmtorﬂm@ to laeyrbnélllcof ﬁaftﬁhst Yand 3-8 for
accor di t o, an ne of .clai,ns 1 .and 3- or .the .
i e edtthel 8, 8 Mo iBndth 161, B PBerAL s EllediSrnt ‘Bitogigeon the

oxytocimreeeptbseases or conditions selected frompre-term
| abour, dysnenorrhea, endonetriosis and beni gn
prostatic hyperplasia. 13. A nethod of treating or
12r evandfi atdeadit seasiesnioal enditydictordimg toady ahedf ¢lhinsupind 86 for
actio f oxytocin which ¢ ises admnistering to a
e ctirengta ThRdpaBrmder i BpRERT oL O goinpoly digpaces or
cdneitishs eelectel drane ate-enhilahouacdysradinoghéa emdgmetiesisfand benign
8I %{.mﬁx 1 a}nd
prostatic hyperplasia.

13. A method of treating or preventing diseases or conditions mediated through the
action of oxytocin which comprises administering to a mammal in need thereof of an
effective amount of at least one chemical entity according to any one of claims 1 and
3-8.

14. A method according to claim 13 wherein the disease or condition is selected
from pre-term labour, dysmenorrhea, endometriosis and benign prostatic

hyperplasia.

15. A process for the preparation of compounds of formula (1) as claimed in claim 1

which comprises:

(a) reacting a compound of formula (1)
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3-8. 14. A nethod according to claim 13 wherein the
di sease or condition is selected frompre-term | abour,
wdypsmsmoap hea, endonetri osis and beni gn prost aPCT/EP2005/006760
hyper pl asia. 15. A process for the preparation of
compounds of fornula (1) as clained in claim21 which
conprises: (a) reacting corpound of formul a
(1'1)wherein R1, and hav th%ngeanings defined in
claim1l and the chin& ity gt ¥'S"either Ror Sor a
m xture thereof, or anl actijvated derivative thereof,
with the am ne HNRAREINwqerein, R® and R5 have the
nmeani ng defined in claimjl under standard conditions
for preparing am des fram a carboxylic acid or an
activated derivative thereof and an(lBnine; or (b)

| f . ' .
i8R s Radd RABAT R PhorRlofiefate i b Rhrald pime i
eitber Rywr®ryphaxiyie thietdof, br Bncativaiey ddiivativel dizavbef, aith the amine

e B DAY 5 A h A B TGP e
coaditions FINRABangr anideR4raame Ebbvglie dclieomaaraotigsted derivative
th&ebf At nfkAsm 1-

(b) reacting a compound of formula (Ill)

0 R,
R1/,,I' N NHR,
HN\”/I"//R O
2
0]

(i

wherein Ry, R, and R; have the meanings defined in claim 1 and Rs is 2-
hydroxyphenyl with 1,1'-carbonyldiimidazole or 1,1'-thiocarbonyldiimidazole in a
suitable solvent and subsequent reaction of the product thus formed with amine
HNR4Rs wherein R, and Rs have the meanings defined in claim 1.
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