SUBSTI TUTED DI KETOPI PERAZI NES AND THEI R USE AS
OXYTOCYNANTAGONI STS This invention relates to novel
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sel ective antagoni st action at the oxytocin receptor,
to processes for their preparation, pharnmaceutical
conpositions containing themand to their use in

nmedi ci ne. The hornone oxytocin is potent contractor of
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augnment ati on of | abour. Al so the density of uterine
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ant agoni sts a particular lr%'/ advant ageous
phfadikeopiperatine gerofitives which exhibit a parficularly useful level of
activity as selective antagonists at the oxytocin receptor. A preferred class

of compounds described therein is represented by the formula A

R,
R, ' R4
N/\”/
HN\”)“/,/R O
2
o (A)

Such compounds include those wherein inter alia R4 is 2-indanyl, Rz is Cs.
salkyl, Rz 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 NRsRe
wherein Rs and Rg each represent alkyl e.g. methyl or Rs and Rg together
with the nitrogen atom to which they are attached forma 3 to 7 membered
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The present invention thus provi des conpounds of
formula (1) R5 (1) Wierein R is 2-indanyl, R2 is

R4 and R5 together with the nitrogen atomto which
they are attached represents norpholino. The group R2
contains an asymmetric carbon atom and the invention

i ncl udes each enanti omer and m xtures thereof
including the racemate. A preferred conpound of the

| Stapdib @ hetsrobBicgPRHIRH Heteroryeleahay contadi antadditionsl
specifically described in exanple 1. The conpounds of
f eteroato(n geleeted feormogygen-finity for the oxytocin
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receptor in CHO cells and)thi 4my be conveniently
denonstrated using the prigcedure descri bed by Watt et
al . Bioorganic & MeRiiej metNRFetters, 2001
(11) pl1l301-1305. The cgnmpounds ofl the invention al so
exhi bit an advant ageoyyn phadiacogi netic profile
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t hrough the action of oxytocin. Exanples of such
dattachassrepnesants cunahelinghs

The group Rz contains an asymmetric carbon atom and the

invention includes each enantiomer and mixtures thereof including the
racemate.

A preferred compound of the invention is the compound the
preparation of which is specifically described in example 1.

The compounds of formula (1) have a high affinity for the oxytocin
receptors on the uterus of rats and humans and this may be determined
using conventional procedure. For example the affinity for the oxytocin
receptors on the rat uterus may be determined by the procedure of
Pettibone et al, Drug Development Research 30. 129-142 (1993). The
compounds of the invention also exhibit high affinity at the human
recombinant oxytocin receptor in CHO cells and this may be conveniently
demonstrated using the procedure described by Wyatt et al. Bioorganic &
Medicinal Chemistry Letters, 2001 (11) p1301-1305.

The compounds of the invention also exhibit an advantageous

pharmacokinetic profile including good bioavailability and low intrinsic

R3 is 2-methyl-1 ,3-oxazol - BEYEPZ0H006814



include pre-term | abour, dysmenorrhea, endometriosis
and beni gn prostatic hyperplasia. The conpounds may
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caesarean section or transfer of the patient to a
tertiary care centre, treatment of sexual dysfunction,
particularly premature ejacul ation, obesity, eating

di sorders, congestive heart failure, arterial
hypertension, liver cirrhosis, nephritic or ocular
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a
u?tl mately at the discretion of the
The invention therefore provides for the use of a compound of

formula (1) for use in 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 a compound of formula
(1) 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 a compound of formula (I).

It will be appreciated by those skilled in the art that reference herein
to treatment extends to prophylactics as well as the treatment of
established diseases or symptoms.

It will further be appreciated that the amount of a compound of the

invention required for use in treatment will vary with the nature of the



attendant physician. In general however doses enpl oyed
for adult human treatnent will typically be in the
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of administration. Thus for parenteral adm nistration
a daily dose wll typically be in the range 2 to 50nyg,
preferably 5 to 25ng per day. For oral adm nistration
a daily dose will typically be within the range 10 to
800ny, e.g. 20 to 150 ng per day. The desired dose nay

C @BH&ifibA Meing fPeatetietrRNtcte bNadmiisightforigsety ags and the
di vi ded doses adm ni stered at appropriate intervals,
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i ngredj ent as a pharnmaceutical formul ation. The
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deleterious t0 the recipient thereof. The conpositions
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The invention thus further provides a pharmaceutical formulation
comprising a compound of formula (l) 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 or
rectal administration.

Tablets and capsules for oral administration may contain
conventional excipients such as binding agents, for example, syrup,
acacia, gelatin, sorbitol, tragacanth, mucilage of starch or
polyvinylpyrrolidone; fillers, for example, lactose, sugar, microcystalline
cellulose, maize-starch, calcium phosphate or sorbitol; lubricants, for

example, magnesium stearate, stearic acid, talc, polyethylene glycol or



cel l ul ose, nmize-starch, cal cium phosphate or
sorbitol; lubricants, for exanple, nagnesium stearate,
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di sintegrants, for exanple, potato starch or sodium
starch glycollate, or wetting agents such as sodi um
| auryl sul phate. The tablets may be coated according
to methods well known in the art. Oal |iquid
preparations may be in the formof, for exanple,

agjieaudisPtedtahis, W@Nipblénﬁota&%ﬂa%rpﬁﬁs@dmhﬁm@ﬁm glycollate,
syrups or e ixirs, or be presented as a dry
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cocoa butter or other glycerides. For buccal
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For buccal administration the composition may take the form of
tablets or lozenges formulated in 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.
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suspendi ng, stabilising and/ or dispersing agents.
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formfor constitution with a suitable vehicle, e.g.
sterile, pyrogen-free water, before use.The
conpositions according to the invention nmay contain
bet ween 0. 1-99% of the active ingredient, conveniently
from1-50%for tablets and capsul es and 3-50% for
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profile of the conpounds of the invention is r
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(1) mayr hb@d:ra@t@gaﬁlsmharmbkmetnobmﬂie ocﬁfebomy\bbundtcbﬂthe

(11 wher.ei n and R3 have the rrea @/2{1
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pcepgoungsam des from a carboxylic acid or a m xed
anhydri de ther nm ne HNRARS.
Grap

'Eh t he agn
of Y or FTBPRIR S oRRL BAPDYIREEE | Ngeastion Sfthe
C%Mhé ‘écﬂ%q Whefr&hrRH RS dhd RY havStheAnkbMigsHefined in

agent such as

(hﬂﬁﬁpgmgazol-l-yloxy tris(dinmethyl am no) phosphoni um
hexaf | uor ophosphate), TBTU (2- (1H benzotriazol -1-yl)-1
,1,3,3- tetranethyluroniu tetBaquoroborate) BOP- Cl
( bi s(2-oxo- 3- oxazogidlnyl phOSphInIC chl ori de) or
oxalyl chloride in & such as

di chl or omet hane optionally | the presence of a
tertiary am ne such asHNKj ethyl am ne and subsequent
reaction of the product tHs f&rned

o (11)

or an activated derivative thereof with the amine NHR4R5 wherein NR4R5

has the meaning defined in formula (1) under standard conditions for
preparing amides from a carboxylic acid or a mixed anhydride thereof and

an amine HNR4Rs5.

Thus the amide of formula (1) may be prepared by treating the
carboxylic acid of formula (11) with an activating agent such as BOP
(benzotriazol-1-yloxy-tris(dimethylamino)phosphonium
hexafluorophosphate), TBTU (2-(1H-benzotriazol-1-yi)-1,1,3,3-
tetramethyluronium tetrafluoroborate), BOP-CI (bis(2-0x0-3-
oxazolidinyl)phosphinic chloride) or oxalyl chloride 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
with the amine NHR4Rs.



with the am ne NHRARS. Alternatively the am de of
formula (1) may be prepared by reacting a m xed

wa@rdvgdoisde derived fromthe carboxylic acid (12QT/H¥P1004/006814
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the amine NHRARS in an aprotic solvent such as
tetrahydrofuran. Conveniently the reaction is carried
out at |ow tenperatures e.qg. approximately - 78C. The
m xed anhydride is conveniently prepared by reacting
the carboxylic acid (11) with a suitable acid chloride

e. g. piAteroately theoaiitiz offfoaurRpI)tnmay 5O lpye&ttred lwf‘reastlng
et h%lll acetate in the presence of a tertiar

xascandriderdaryedyiomithr carbgxylig ae@r{;}ﬂ Jwith dam@mipe
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di chl or onet hane and subsequent action o
prsolmmt suclhias etlyl asataie umtheh[ereaﬁmne ofisra By Oxgqmimbalse
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rg@gtd))qmaw h.7g@r bonyl di i m dazol e or
t hi ocarbonyl dii m dazole in a suitable solvent such as

di chl olsHBPRARds afiferrsulesdyma alse det prepatdd by eeantioguct
t | us acetone. Conpounds of formula
(?¥§¥£&E@§gﬁ§hﬁ@aﬁgwg-hydroxphenyl may be fromthe
correspondi ng conpounds forRyla (111) wherein Ris
a 2- benyl oxyphenyl group|lby hydrogenol ysis using
hydrogen and a pal | &di.y t . Compounds of fornula
(111) wherein Reis a 2- enyW@i?EF@QVHRgroup are
conveni ently prepared . process descri bed herein
bel ow. ‘R

2

il

(111)
(wherein R1R2 and R3 have the meanings defined in formula (1) and Rg

is 2-hydroxy phenyl) with carbonyl dimidazole or thiocarbonyl diimidazole
in a suitable solvent such as dichloromethane and subsequent reaction of
the products this formed with the amine HNR4Rs5.

Compounds of formula (11) may be prepared from a compound of
formula (111) wherein Rg is 2-hydroxyphenyl by reaction with
carbonyldiimidazole or thiocarbonyldiimidazole in a suitable solvent such
as dichloromethane and subsequent reaction of the product thus formed
with aqueous acetone.

Compounds of formula (111) wherein Rg is 2-hydroxphenyl may be
from the corresponding compounds of formula (111) wherein Rg is a 2-
benyloxyphenyl group by hydrogenolysis using hydrogen and a palladium
catalyst.



Thus conmpounds of formula (111) may be prepared from
the conpound of forrmula (1V) OR3 Ri cr NN NHR7 NHR 8

WERBOAWSK 2 (1V) wherein RL R2 and R3 have t hePOPEPI004806814
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defined in formula (1), R7 is 2- benzyl oxyphenyl and
R8 is N-benzyl oxycarbonyl by the reaction with
hydrogen in the presence of a palladi um on charcoal
catal yst and acetic acid. This reaction is
conveniently carried out in a solvent such as ethanol

or trifConpeahdabploniula Pty ieferbineRER a 2 ey kiyBRER
of formula (1V) nmay be pr;\gared by reacting the am no

edTEHP YR cORYRIENBEPEPRred\Ak the RragesEescriedrbargingelow.

SRR g U o EE ens o

neamuiggI\efined in formula (1), in the presence of
triethylam ne and in a solvent such as
trifluoroethanol and then r acti%g of the resultant
product with the co und 1) erein Rl has the
meani ngs defined in formp’a (N andHR? is a

benzyl oxycar bonyl . CO2H / Nﬁk" l CHH

8
CH,0,C R,

(V)
wherein R, R, and R, have the meanings defined in formula (1), R, is 2-
benzyloxyphenyl and R, is N-benzyloxycarbonyl by the reaction with
hydrogén in the presence of a palladium on charcoal catalyst and acetic
acid. This reaction is conveniently carried out in a solvent such as ethanol
or trifluoroethanol or mixtures thereof.
The compound of formula (IV) may be prepared by reacting the

amino ester hydrochloride (V), wherein R, has the meaning defined and

formula (I)
NH,HCI
/
RZ“'" CH

CO,CH,

(V1)
with the aldehyde R,CHO (V1) wherein R, has the meanings defined in

formula (1), in the presence of triethylamine and in a solvent such as
trifluoroethanol and then reacting of the resultant product with the
compound (VII) wherein R, has the meanings defined in formula (1) and R,

is a benzyloxycarbonyl



NHR7 (VI1) and the isocyanide CNR6 (vill) wherein R6
is a 2-benzyl oxyphenyl group, in a solvent such as
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1- met hyl propyl group and the conpound of fornula (1)
wherein R2 is a 1-nethyl propyl group having an (S) or
(R) configuration nmay be prepared by starting with the
am noester (V) wherein the R2 group has the required
(S) or (R configuration. The foll ow ng exanples are
illustrative, but not limtingcaiHthe enbodi nents of
the present invention. Gener al/ purification and

anal ytical methods Anal ytRi€alCGtHPLC was conducted on a
Supel cosi | LCABZ+PLUS col um (4R, cm x 4.6 mm | D),
eluting with 0.1% HCO2H and 0.01 M ammoni um acetate in
wat er (solvent A), and 0.05% HCO2H 5% water in
acetonitrile (solvent B), usi\ﬂg the follow ng elution
gradient 0-0.7 mnutes 0%, &"%-4.2 nminutes 0% 10098,

4. icPthd i%%“i‘cfe é@@?ﬁ;}/ﬁg-%ée% R R Q%ﬁﬁloangeﬁ)bl%up,

rate of 3 m nut e. mass sp&ctra

r 66 o stveritsushfssiBiNgordetirmyl f or m spect ronmet er usi ng
el ectrospray positive [(ES+ve to give M+ and M NH4) +

mol eculdie RoRybsigreri is@ t-orgfhupromd aroursand e gempgund of
2 TRWe B TRy 2 TSBREDIRSHRY o0 HoNDR RIS
R TR el b o BB B LB IR ERSRES TR Sinorein
BitRé ?%?rgg% HeR[tREREQEFRP(B) dre(R‘?g:%nfi@ur@%h.f i cation

carr usi ng equi pnent sold by Dyax Corporation

(ei t herThellbvirahexdthples dre dfistrbbied,) utchat éintitinglglihe
prezmggc,ked vviéh KPSi|. Mss directed autoprep refers
t EReHEtsALINe RregenEin¥eNtiaN.was purifi ed

General purification and analytical methods

Analytical HPLC was conducted on a Supelcosil LCABZ+PLUS
column (3.3 cm x 4.6 mm ID), eluting with 0.1% HCO2;H and 0.01 M
ammonium acetate in water (solvent A), and 0.05% HCOzH 5% water in
acetonitrile (solvent B), using the following elution gradient 0-0.7 minutes
0%B, 0.7-4.2 minutes 0%-100%B, 4.2-5.3 minutes 100%B, 5.3-5.5
minutes 0%B at a flow rate of 3 ml/minute. The mass spectra (MS) were
recorded on a Fisons VG Platform spectrometer using electrospray
positive [(ES+ve to give MH" and M(NH,4)" molecular ions] or electrospray
negative [(ES-ve to give (M-H) molecular ion] modes on a Micromass
series 2 or a Waters ZQ mass spectrometer. "H NMR spectra were
recorded using a Bruker DPX 400MHz spectrometer using
tetramethylsilane as the external standard. Biotage™ chromatography
refers to purification carried out using equipment sold by Dyax Corporation
(either the Flash 40i or Flash 150i) and cartridges pre-packed with KPSil.
Mass directed autoprep refers to methods where the material was purified

by high performance liquid chromatography on a HPLCABZ+ 5um column



by hi gh performance |iquid chromatography on a
HPLCABZ+ 5mm col um(5cmx10mmi.d.) with 0.1% HCO2H i n

wowdsnosma 95% MeCN, 5% wat er (0.5% HCO2H) ut i PCHEPZY04/006814
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gradient elution at a flowrate of 8mM mnutes 1. The

G lson 202-fraction collector was triggered by a VG

Pl atf orm Mass Spectroneter on detecting the nmass of

i nterest. Hydrophobic frits refer to filtration tubes

sold by Whatman. SPE (solid phase extraction) refers

tg5§]|ﬂ§‘ Otpfn PA ) 9t d a. ReE( ¢ Matek%hargmm@iu §oy hardr
no ogy Lt ayer chromat ographP/ refers

t ¢0.5Re HRY@:Hdf ut‘rilsmgograﬁmt shitionat aviow kateoeft&ral minutes . The

OlsER A2 et caliectar e tiBbef L L B G RIBS s,

C@"fp@@fr@t’r\éiél( ) de’cé@;‘tlﬁ% REl h?és% J¥ interest,
2-f (3R 6R) - 3- vdro-1 Hinden-2-yl)- SV |
- mat hyl pghqtblg frigs refer to filtration tubes sold by Whatman SPE

5 A SR e e B RYp o B hons

S‘Sdﬂbél@tﬂT étfhr(dia tHOTLSC(Hﬂh (ayer cmedptograpley) refers to the
hydrochl oride 8_@1% in dichloronethane (150m ) was

adiged’d LEaplates Qfﬁkm%%&ﬁﬁtsé“%g@tﬁooﬁzse 13a8iE) "

SN
o BieE R Bk ey Y T BB AR S8R by Waters
wiQdrpdiatioh®. omet hane (50m ). The conbi ned
di chl or onet hane phase was diluted w th nethanol
(200m ) and (2R)-[(benzyl oxycar bonyl)am no] (2, 3-
di hydro-1 Hinden-2-yl)ethanoic acid (14.64g) added
and the m xture vigorously stirred for 1lhr to effect
s bhtgrmediateht sol ution was evaporat ed and the residue

r @!_aace |dy| rr ed f gr 4 days”gt room t errper at ure. The
ot a v%o\ﬁ’?gus 3\// SRS Ejtl%ﬂ%ft(ﬁ‘f-a[lg ?éoq&?cme methyl ester
hydrochloride (5.0g) in dichloromethane (150ml) was added a saturated
sodium bicarbonate solution (150ml). The resultant bi-layer was
separated using a hydrophobic frit and the aqueous phase washed twice
with dichloromethane (50ml). The combined dichloromethane phase was
diluted with methanol (200ml) and (2R)-[(benzyloxycarbonyl)amino](2,3-
dihydro-1H-inden-2-yl)ethanoic acid (14.64g) added and the mixture
vigorously stirred for 1hr to effect solution. The solution was evaporated
and the residue dissolved in a mixture of 1':1 trifluoroethanol / methanol
(140ml), and then 2-benzyloxyphenylisocynanide (9.43g) was added
followed by 2-methyl-4- formyloxazole (5.0g) and the reaction stirred for 4
days at room temperature. The mixture was evaporated and the residue
dissolved in ethanol (500ml) and palladium on carbon (4.0g) and acetic

acid (10ml) added and the reaction mixture was stirred under an

10



di ssol ved in ethanol (500m ) and palladi um on carbon
(4. Qg) and acetic acid (10m ) added and the reaction

worRoosoms4mas stirred under anat nosphere of hydPODEP2000006814
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3 hours. Further fresh palladiumon carbon (4.Qg) and
acetic acid (20m ) added and the reaction m xture was
stirred under an atnosphere of hydrogen for a further
16 hours. The m xture was filtered through Celite,
evaporated and the residue dissolved in ethyl acetate

( %%HE héﬂ%smg/dv&qéh fé@%%&gx Fopime} fre§ﬁtp@ﬂ|§<§|@ﬁ1 §|Q‘é!a#t[6n
bi car bonat e sol ut (2x100m ) and brine (100m ) and

t eOgpand egetit aomig(mml}@@kﬂeq)ao@‘tme feaqtloarmlx@vawmt&ded

CHAGREEOS b‘ﬁﬁ%@.%&?”@% FgtinER 1 yrs: The mixture was
ag; éﬂioetﬁw Ilt@’/@varﬁﬁﬁawghd e Bdsidue dlssolved in ethyl
2{(3R6§)& i/rolH-lndenZ yl)-6-[(1 S)-
1-agetaig K Qmquas:bes -vdthoweter (Bxb@@ralz); pgiurated sdivpar oxyp

5%%3&&%@%0@ ogry %Xﬂ#@{% Oé?ﬁizﬁ’ e m(?ﬁi%égﬂigﬁ phided 9

Sitiiolughlayhypdrephoisid fifitr arvd é@pdrafdde UThe erudet prpdueisivas
hydrochl oride Internedi ate 2

( PREfRAE by xoimn whmraatpgmphw@ﬂtc@ @luting.with ethyl acetate(100%

R |
LS SR AT o2 RIORE: (¢ PLRFIRE thingen-2.9)-6-(1)-
VDametWIlprd)pylﬂ-EL&;de(oﬂ -Bipkraziny}-N-P2 hgdroxypsenyt)-2-(2-methyl-
H+ = 517, Int er 3R, 6R) - 3-(2, 3-di hvdro-1
I—|-1|v$1'6’éﬁz@ ‘VY@Q‘@t 1‘llé 9511 propyl | - 2.(5- di oxo-
1 Rzl |yl B_ax@zol -4-yl)acetic acid
Ca%l%t%y di ?% rhazo %?%émlkH] 1(86Qp7équi v.) was added to a
s @innilady podpated froBR(BRpoBuUChesméthy @ster hydrochloride
Hinden-2-yl)-6-[(1 S)-1-nethyl propyl]-2,5-di oxo-
1- pi perazi nyl } - N-(2- hydr oxyphenyl ) - 2- (2- net hyl -
, Infrarcdiat-y! ) acetanmide (11.8 g pre-dried in vacuo

over P4010 for 24 hours) in dichl oronethane
2-{(3R,6R)-3-(2,3-dihydro-1H-inden-2-y)-6-[(1R)-1-methylpropyl]-2,5-

dioxo-1-piperazinyl}-N-(2-hydroxyphenyl)-2-(2-methyl-1,3-0xazol-4-

ylacetamide
HPLC Rt = 3.17 and 3.22 minutes; m/z [M+H]" = 517.

Intermediate 3
{(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-[(1S)-1-methylpropyi]-2,5-dioxo-
1-piperazinyl}(2-methyl-1,3-oxazol-4-yacetic acid

Carbonyldiimidazole (352mg, 1.6 equiv.) was added to a solution of 2-
{(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-[(1S)-1-methylpropyl]-2,5-dioxo-
1-piperazinyl}-N-(2-hydroxyphenyl)-2-(2-methyl-1,3-oxazol-4-yl)acetamide
(11.8 g pre-dried in vacuo over P4O1o for 24 hours) in dichloromethane
(20mL) and the solution was left at room temperature for 16 hr. The
mixture was evaporated and the residue dissolved in acetone (20ml) and
water (20ml) added, followed by addition of 2NHCI (2ml) and the mixture

11



(20m) and the solution was left at roomtenperature
for 16 hr. The m xture was evaporated and the residue

wale@sobosedl i n acetone (20m ) and water (20m ) BAOEPR2004/006814
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foll owed by addition of 2NHCI (2m) and the

m xtureleft at roomtenperature for 4.5 hr. This was
extracted with ethylacetate (2x30m ) and the conbi ned
organi ¢ phase dried via a hydrophobic frit and
evaporated. The residue was taken up in ethyl acetate

Wf@ﬂéf) rotRs e ratlte 3DHEIS K2 XA Wasadidrdchanwitk letiddhestate

saturated sodi um bi carbonate sol uti on (2x15m).
Tk2x30onh and dhe gambiredhomgeaicpkaseided vie ahydropReibic fihand

c FUARSTER, ThS G ¥R Blp LR YA 3P ad e (BntiPWALRES witn
hQNng oR @mfgrdrid hef ctiechivitd sbmrgtédesodlum bicarbonate
{(3R 6R) di hydro-1 Hinden-2-yl)-

6-
Spolutigat(Ry1 Bp)T he-gorabiged agiueous phase was e[lcgdlfed with 2NHCI

(SRSHGEI STl MIPARLIE HirhEREt igRfibnpee
myzghed with Brlrﬁé\/lﬂh&ct via éh@dfﬁ)rmolbgf ﬂﬁiy apd @vapedatéd torgive

%%@"ﬁ)@a@% Gt | Ky g WO Ly T Tetyiprenel-2.5-dioxo-
(1 RBEIBTINS Wt Ef Aoxarol-4- EREE alich(0)5Heihe. 7 F6) s a
Afitesoigl € 1 (3R 6R) - 3- (2, 3- di hvdro- 1

HHFQ-CSE“ @mﬁ\]?r{f@ﬂ g@&aé“/‘[ﬁw)ﬁg F( 0)1(arzrg|t hyI propy!|

-2, 5- s%)nsﬂ;aér@%@%nﬂd SPRsAA 2t hyl ami ne (100ng

3. 3eqU| SFQUIV and nmor phol i ne
( ' ] a

viprepy]-2,5-dioxo-

1*rmw@m&l Mh}nﬁ%uﬂ% *ﬁb(/b ﬂ/l-hl-ﬁ" axgpl - 4-yl ) acet i ¢ aci d
(100mg) in di rrethylf’orrram dé (2m) and the mixture
stirred for 4 days at room
Example 1
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(1R)-1-(2-methyl-1,3-0xazol-4-
y)-2-(4-morpholinyl)-2-oxoethyl]-6-[(1S)-1-methylpropyl]-2,5-

piperazinedione

Diisopropylethylamine (100mg 3.3equiv.), pyBOP (159mg, 1.3equiv.) and
morpholine (102 uL, 5 equiv.) were added sequentially to a solution of
{(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-6-[(1S)-1-methylpropyl]-2,5-dioxo-
1-piperazinyl}(2-methyl-1,3-oxazol-4-yl)acetic acid (100mg) in
dimethylformamide (2ml) and the mixture stirred for 4 days at room
temperature. The reaction was diluted with dichloromethane (10ml) and
2N HCI (10ml) added. The organic phase was separated, washed with
saturated sodium bicarbonate solution (10ml) dried via a frit and
evaporated. The residue was purified by preparative HPLC to give
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(1R)-1-(2-methyl-1,3-0xazol-4-

12



tenperature. The reaction was diluted with
di chl oronet hane (10m ) and 2N HCI (10m ) added. The

woe@anis4phase was separated, washed w th sat uPEI/8B2004/006814
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sodi um bi carbonate solution (10mM ) dried via a frit
and evaporated. The residue was purified by
preparative HPLC to give (3R 6R)-3-(2,3-di hydro-1
Hinden-2-yl)-1 -[(1R)-1-(2-nethyl -

, 3-oxazol - 4-yl)-2-(4-norpholinyl)-2-oxoethyl]-6-[(1S)-
1Bt 12 i 1 a

ool A PR )22 B P R O OBV 8% kg + =
ADipetarinhRonENITG) ag arcaiguiless dalid. 7. 26 7. 15 (m 4H),

1#&3?-@.&’?0%3‘6'”&’% %"H)LZ &;@% 34]9%0 (m 3H) 4'2088( gdée
g pnm % ((%3@%) 877@ (ém |-in7 2627, 4§éﬁ§ 4%@% ,931<d69H; 6.80 (s
0180); 0.185d( i), 64—0)6 (dau mm)amo -Be29 (om, 1), édﬂf 36  (m, 3H)

inte I ate ol j,ne L,en2
BEHEES L e B A A R 2T o)1 6 Ry (m. 11
1
s bk s e e
. Sirbilantyt Wpsmremneld fmmmtgrrped@te ﬁ@mddn@rnhrmceRt = 2.92
mnutes mz [ MtH + = 495 Exanple 3
(3R, 6R)-3-(2, 3-di hvdro-1 Hinden-2-y -1-[(1
RExbnt@leet hyl - 1, 3- oxazol -

1S) -

4- hol | 2- thyll -
(%Rﬁé) 3 %Eduﬁvcﬁrg.yaﬁmeor?o-evn TR 4 ottt \IBh)Qa%I?E-

SMazmga@n ottorred fl ask was.treat ed W|th
trifluoroethanol &165111.) foI | owed by net hanol

(Wﬁ@ Ré o Oineintasa mVadVAH . T492 15.33mL, 0.1 10mmmol )

the slurry was stirred for 3.5hrs until dissolution
was observed. The solution was then added to (D)-
Example 3

(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-1-[(1R)-1-(2-methyl-1,3-0xazol-4-
y)-2-(4-morpholinyl)-2-oxoethyl]-6-[(1S)-1-methylpropyl]-2,5-
piperazinedione

( 2R)-[(benzyloxycarbonyl)amino](2,3-dihydro-1H-inden-2-yl)ethanoic acid
(35.84g, 0.110mol) in a 500mL round bottomed flask was treated with

2,2 2-trifluoroethanol (165mL) followed by methanol (65ml) and
triethylamine (11.13g, 15.33mL, 0.110mmol) the slurry was stirred for

3.5hrs until dissolution was observed. The solution was then added to (D)-
allo Isoleucine methyl ester hydrochloride (20g, .110mol) in a separate
flask. The slurry was stirred until dissolution was observed. 2-methyl-4-
formyloxazole (12.24g, 0.110mmol) was then added followed by 2-
benzyloxyphenylisocynanide (23.04g, 0.110mmol). The dark brown
reaction mixture was then stirred at 20-25°C for 24hrs. The solution was

then concentrated to a volume of ca. 130mL by distillation at reduced

13



all o | sol euci ne nethyl ester hydrochloride (20Qg,
.110nmol ) in a separate flask. The slurry was stirred

wa@raosiooiessol uti on was observed. 2-net hyl -4-  PCT/EP2004/006814
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fornyl oxazol e (12.24g, 0.1 10nmol) was then added
foll owed by 2- benzyl oxyphenyli socynani de (23. 04qg,

O HOmol ). The dark brown reaction m xture was then
stirred at 20-25 OC for 24hrs. The solution was then
concentrated to a volune of ca. 130nL by distillation

%fs‘ii}f'é SR §§Fﬁl‘ﬂ6ﬁ waE BeShiutd Rfth\MichiblogndthbhHé (WhLPand
d| C 2

onet hane (200nL) and washed with water
2®!aﬂh)9d vmrtewatega(amZQﬂmb)s Thesorgasie ehasgt was mezrhdlluted with

IS RN Rl 6w S eednd R Alftolifetnanagpmoved by

va,ﬁlsﬂﬁ@ ét&ro @uﬁder%\eewm o i2ghr< Grdeticvisid UBRTL amemen added
f ol | owed ﬂE@@ adi um on carbon cataly
7|

Pdolmweobby/cp m Qb BAESM %talvﬁtegﬁgt %@f 8@‘%0) P@% $hé Water

T bHSE PRIk 87, B8 LBRL, PEEBHE Blpger ptoon
;“gé%:g{ﬁe \whyﬂh@enfwﬁﬁ ﬁi;ﬂd stn\v;tmo_ﬁ{@ffeg gwtvl‘s" OTiigén remdtbnehlxjﬂre was

o e NiGaredonaehen LoV an Ty ALY LRGRIA GORmL] A dashed with
1Rk B0duhDeBride BhuBRIoRAER THEIPhANE pReRe das

|umc or | e solution
Tlikte cocyamd mesodgahla)p]haeesseptmatedi :hmcl washed kit :h%k/v/v aq

bV R IO ARELT T e Wl o
S%‘llﬁf%r&‘wnﬂ_@ﬁ'\ﬁ %Bé_ ca %5 Fé’ﬂmdlbbﬁébrﬂi?atg@b%%&maﬂ@ﬁ at

treated wt dllmdazole 19
0 almaaplherlcaptessure byedlsatllna(ﬂ)tﬂ%% oﬂmlverln‘.en he eencentrated

o seuiSH 20 29 wasJEaiga biba 1 cC8bPnYa Mol 2

aQﬁi@Qrﬁoﬂ)@)ﬁarstm@adtazoeﬁsambmrﬁQﬁéﬁﬁeatewdﬁweﬂ@uﬁgomL)
phase was washed with ethyl acetate (290n) and t

miandustisresl apiddyl at 30-28° €I fer 2dlr. t Hlae aqxtd@wapwdlgwaﬂde settle

SRR e Tl S g8, TR 0 S s

Phasewnsised With ebyiraetstd (Ro0wLEbhYltheatixiate al@f&ito setlle

then 145nL). The
and the aqueous phase was separated and acidified to pH 1-2 by the
addition of concentrated hydrochloric acid (18mL). The aqueous phase
was then extracted into ethyl acetate (290mL and then 145mL). The
combined ethyl acetate solution was then concentrated by distillation at
atmospheric pressure to a volume of ca. 93mL. This solution was then
diluted with tetrahydrofuran (62mL) and treated with triethylamine (11.02g,
15.20mL, 0.109mol) and cooled to —78°C. The solution was then treated
with trimethylacetyl chloride (4.81g, 4.92mL, 39.90mmol) and stirred at —
78°C for 7hr. The reaction mixture was then treated with a solution of
morpholine (15.82g, 15.83mL, 0.181mol) in tetrahydrofuran (23mL) and
stirred at —78°C for 1hr 20mins before being allowed to warm to 20-25°C.

The solution was then diluted with ethyl acetate (76mL) and washed with

14



W@ 2005080810 Thi s sol uti on was then dil uted w t hPCT/EP2004/006814
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conmbi ned ethyl acetate solution was then concentrated
by distillation at atnospheric pressure to a vol une of

tetrahydrofuran (62nL) and treated with triethyl am ne

(11.02g, 15.20nL, 0.109nol) and cooled to - 78C. The

solution was then treated with trinethyl acetyl

chloride (4.81g, 4.92n., 39.90mmMl) and stirred at -

78C for 7hr. The reaction mxture was then treated

""%%gihré‘teaoé o% d#dfﬁ 'HRhb Aste (shtfAg2 X P58 folQmﬂe%lby
uran (23nL) and stirred at

f omatdrh(1 5amh)n§heergamc selutign avasothen dilotedhwith el @cgme

o) SRR AT Y e

a%mmgelthéﬁ 8boled t& 2@)52337’(3_ét Wielch st d@ystmsgﬁon of

(153rrL) The organic solution was then diluted with
etheytitleacemapend @murryd ahke glugryi of\veas theRrcadbed furthaiia 0°C

t

¢ RefprEsey auler i TBR0s R ks e AR Sy o B PRe4 TR et
ogdde title conpound occurred. The slurry of was then
cool ed further to 00C before the title conpound was
isolated by filtration and sucked dry. Yield 8.92g.

P These exanples illustrate the

:ﬁ{ﬁar %ﬁ% a representative pharnmaceuti cal
f Theyk aixampsed Hlustrdiv ﬁi’mequepanadmnmlatraprese@tatmeonpound

of the invention. A, Parenteral, Formul

rﬁ’@ﬁ@ﬁﬁ@@ﬂ ticabfarpuikatipnss fof ﬁem'wéﬁfe%ﬁoriamm giq@mpound of

E.R/le gl Propylene glycol 25mL 5% w v
2 hydroxypropyl b cyclodextrin in 50rMVacetic acid

cont ai ning 0.9% sodi um chl ori de adjusted to pH 4.0

Wi/-{.h Parenteral Formulation
Ingredients
Compound of the invention 19
Absolute alcohol 5mL
Propylene glycol 25mL

5% wiv 2-hydroxypropyl B cyclodextrin in 50mM acetic acid

containing 0.9% sodium chloride adjusted to pH 4.0 with

sodium hydroxide. g.s.
100 mL

The compound of the invention is dispersed in the alcohol and
dissolved in the propylene glycol by the aid of heat. The aqueous
component is then added with stirring to provide 10 mL of the |.V. solution.
The solution may be sterilised by appropriate means such as aseptic
filtration or autoclaving.

This may be administered by bolus or diluted into an infusion bag

containing, for example normal saline.

15



sodi um hydroxi de. g.s. 100m. The conpound of the
invention is dispersed in the al cohol and dissolved in

wo b@sp0py | ene gl ycol by the aid of heat. The BCI/EP2084/006814
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conponent is then added wth stirring to provide 10

m _ of the LV. solution. The solution may be
sterilised by appropriate neans such as aseptic
filtration or autoclaving. This may be adm ni stered by
bolus or diluted into an infusion bag containing, for
exanpl e normal saline.B. Capsule for oral
admnistration. Ingredients %w./w. Conpound ofthe

i Buent iGapside fot aralcetmiMsBatibgnesi um stearate 0.5 The
above ingredients are m xed and di spensed into hard

gel atin capsul es contai ning 100ng each. C. Tablet for
Ol fdred&mtd)i stration. Ingredients %w./w. Conpguidwef
the invention 25.0 Lactose 35.0 Starch 34.5
CCaspoainibokthe. ioventipnesi um st earate 0.5 The above 25.0
i ngredients with the exception of the magnesi um
silggfoé:’fee are conbi ned and m xed. The nagnesi um 74.5
stvegristurh stédrate added and the fornul ation mxed. The.5
formulation is formed into tablets with an appropriate
tabl eti ng machi ne.

The above ingredients are mixed and dispensed into hard gelatin

capsules containing 100mg each.

C. Tablet for oral administration.

Ingredients % wt./wt.
Compound of the invention 25.0
Lactose 35.0
Starch 34.5
Crospovidone 4.0
Magnesium stearate 0.5

The above ingredients with the exception of the magnesium
stearate are combined and mixed. The magnesium stearate is then added
and the formulation mixed. The formulation is formed into tablets with an

appropriate tableting machine.
Measurement of Oxytocin Antagonist Activity

Assay Buffer used throughout the assay: 50mM HEPES, 10mM
MgCI2, 0.125mg/ml BSA, pH adjusted to 7.4 with KOH.
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Measur enent of Oxytocin Antagoni st Activity Assay
Buf f er used throughout the assay: 50rM HEPES, 10OnM

wOR@EA008@ 125ng/ M BSA, pH adjusted to 7.4 w tPCT/EP2004/006814

10

15

KCOH. hOT- CHO nenbr anes were prepared at a concentration
of 0.3ng protein/m in assay buffer. Test conpounds
were initially dissolved in DMSO (to 10mVM) and di |l ut ed
in DMSO (Becknman Bi onek FX). 1m of conpound was
transferred to black 384 assay plates (NUNC) using a

BhomeHX metBtares werv gieghid dRcEX o8t (dfe. 5mg

Elmer) in assay buffer was added to all wells _
( prtsinéme insasasyt huffespl estrrompamidsiwuerts: initielly dirse!ved ial |

i B AT P AT S
g :CW%'Waé FaRseAaNto bRk et §58BPMEles (myArﬁC\)\@émg a

to a 4 paraneter |ogistic eduation.
e Biomek &X. ROuhab 10l Badipy dMROXyEson tPerkin Elmenlimassay
test conpounds of exanp

es 1 and f the inyention
hBVeEBR KRR o A o0 L ahey o dudecenivaey SOphgembrane
c f ' [ r ialyl [
< FOBRYRE B hels T IRAED} At eR R RRRS Bl of 1K) i B 60
exdnpl e 1 has been adm nistered to rats at doses of
30ny/ k% for 7. days and no, adverse toxicglo

ef f ect Palpisatigpdias, ERdPnl-Hs Apalyst @e@ﬁoﬁm%?%aérafﬁﬁ%'\ﬂ,

AR oy 0 o el L

t @@fiatsd Wi WascafUMted @84T58IRM to which they are
attached represents norpholino. 2

(3R, 6R)N theg abaveitasy gempounds of examples 1 and 2 of the invention
i -2 - - -1, 3-

I(;?("gggl%?el@'y\?%@%g)t é@%ﬁgéﬁ%gm-lydxoet hyl]-6-[(1

S) - 1- maheydgmpgunds-&f the invention are essentially non toxic at
therapeutically active doses. Thus compound of the example 1 has been
administered to rats at doses of 30mg/kg for 7 days and no adverse

toxicological effects were observed.
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pi per azi nedi one. 3.
(3R, 6R)-3-(2, 3-di hydro-1Hinden-2-yl)-1-[(1f?)-1-(2-nme

oxazol - 4-yl)-2-(4-norpholinyl)-2-oxoethyl]-6-[(1

[ ?)-1-met hyl propyl]-2,5- piperazinedione. 4. A

phar maceuti cal conposition conprising a conpound of
formula (1) as clained in 1 together with one or nore
phar maceuti cal » acceptable carriers. 5. The use of
cefpayd of formula (1) as defined in claim1 for the
manut acture of a nmedi canment for antagonising the
effects of oxytocin on the oxytocin receptor. 6. A

thod,of treating or preventing di seases or
condi tfo‘o‘?%nmlﬂ?da?gfgrmff%oﬁéh the action of oxytocin
whi ch conprises adm ni stepi ng R9 amanmal in need
t hereof of an effective afount:of a conpound of the
formula (1) 7. A pr&cess r AN he MRghar ati on of

conmpounds of fornula (I whith cdpprises: (a) reacting
a conpound of fornul a Ib)ﬂjll o- CO2H 2 (11)

wherein Rl, R2 and R3 ha tﬁ'féRgeani ngs defined in
claim1 or a m xed anhydrilde thereof, with the am ne
NHRARS wherein R4 and RS Rave the méBning defined in

oo ATRERbes A Ay B
]E g§ﬁ§4?pgIF)@gntga%}H@-wi{r%errﬁﬁs@ém Gtcin €0 WPRAH heYfare

attached represents morpholino.

2. (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(1R)-1-(2-methyl-1,3-
oxazol-4-yl)-2-(4-morpholinyl)-2-oxoethyl]-6-[(18)-1-methylpropyl]-2,5-

piperazinedione.

3. (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(1R)-1-(2-methyl-1,3-
oxazol-4-yl)-2-(4-morpholinyl)-2-oxoethyl]-6-[(1R)-1-methylpropyl]-2,5-

piperazinedione.

4, A pharmaceutical composition comprising a compound of formula
(1) as claimed in 1 together with one or more pharmaceutically acceptable

carriers.

5. The use of compound of formula (1) as defined in claim 1 for the
manufacture of a medicament for antagonising the effects of oxytocin on

the oxytocin receptor.

6. A method of treating or preventing diseases or conditions mediated

through the action of oxytocin which comprises administering to a
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XONHRb R 2 (11 1) wherein Rl, R2 and R3 have the

nmeani ngs defined in claiml1l and R6 is 2- hydroxyphenyl
wowvaos/oemedonyl di i m dazol e or thiocarbonyl di i n PERBP04/006814

a suitable solvent and subsequent reaction of the

product thus formed with am ne NHRARSwherein R4 and RS

have the neaning defined in fornmula (I).

mammal in need thereof of an effective amount of a compound of the

formula (1)

7. A process for A the preparation of compounds of formula (I) which

5 comprises:

(&) reacting a compound of formula (Il)

R,
R, ;
1, N~ N CoH
HN o,
R 2

o (11)
wherein-Ry, Rz and R3 have the meanings defined in claim 1 or a mixed
10  anhydride thereof, with the amine NHR4Rs wherein R4 and Rs have the
meaning defined in formula (I) under the standard condition for preparing

amides from a carboxylic acid or a mixed anhydride thereof and an amine.

(b)  reacting a compound of formula (IIl)

Ry
R,., .
o N/\CONHRG
HN
R2
15 0 (111)

wherein R4, Rz and R3 have the meanings defined in claim 1 and Rg is 2-
hydroxyphenyl with carbonyldiimidazole or thiocarbonyldiimidazole in a
suitable solvent and subsequent reaction of the product thus formed with

20 amine NHR4Rswherein R4 and Rs have the meaning defined in formula (1),
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