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HEPTAPEPTI DE OXYTOCI N ANALOGUES FI ELD OF THE | NVENTI ON 5 The
present invention relates to new heptapepti de anal ogues (1.e.

hept apeptides in which the N-termnal residue is deam nated and the

C-term nus @#B%ged to an al cohol) exhi bi ting oxyt ocipryionddes St
activity useful, Tnter alia, 10 for decreasing or blocking uterus nuscle

contraction associated with pre-ternylabour and nmenstrual pain. The
i nvention also relates to pharmaceutical conpositions cont ai ni ng t hese

peptide anal ogues and to t AEPTAMEPEIDE OXPTEANANADIYUESF THE | NVENTI ON
Oxytocin is a peptide hornone. It stinulates contraction of the uterine
nmuscles. For this reason, it is believed to be i nvolved in the etiol ogy
of pre-term | abour and nmenstrual 20 pain. It is further believed that

oxytoci n angyegodi 6F Srue teherbg useful in the control of these conditions.
Oxyt oci n ant agoni st pepti des of adequate potency and selectivity for
t herapeutic use are known. They are often i ntended for adm nistration in

aqueous sol ghéOpreddie: aivr?hrtubﬁcwlietﬁ teatke flwptb:apefdmaesanilxsgmésd o
antagonists,, requires t the s tigns .be sta r.extended periods,
which is noﬂla?mE@%PE%Rﬁ?tﬁa%ss&Bhwﬁhgﬁs, ?Hg ¥§§§95§518u%u2€ be prepared
i medi at el ydpanimated el fohenC-terminus nks arebjcachaof apeadedhdkd pepti de or
its pharmaceyit ly 3 ccapt Thi ni; ti S
inconvenieanglﬁfg%%beéﬁi;qéggt%§k§9§§1%¥ %%% 5?3%%?%%#3? lBHL?SéPPa'
10 for decreasing or blocking uterus muscle contraction '
associated with pre-term labour and menstrual pain. The
invention also relates to pharmaceutical compositions

containing these peptide analogues and to their use.
15 BACKGROUND OF THE INVENTION

Oxytocin is a peptide hormone. It stimulates contraction of
the uterine muscles. For this reason, it is believed to be
involved in the etiology of pre-term labour and menstrual :

20 pain. It is further believed that oxytocin antagonists
would be useful in the control of these conditions.
Oxytocin antagonist peptides of adequate potency and
selectivity for therapeutic use are known. They are often
intended for administration in aqueous solution. The

25 manufacture of ready-for-use doses of such antagonists
requires that the solutions be stable for extended periods,
which is not always true. In such cases, the medicament
must be prepared immediately prior to use from, for
instance, the freeze-dried peptide or its pharmaceutically

30 acceptable salt. This sort of manipulation is inconvenient
and entails the risk of contamination.

35
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2 OBJECTS OF THE | NVENTI ON It is an object of the invention to
provi de new oxytocin ant agoni sts whi ch are hept apepti de anal ogues havi ng
5 inproved stability in aqueous nedia while retaining adequat e potency
and sel ecti \d ¥ofipfe therapeutic efficacy. It is a secpotspdoesss of the
I nvention to provide phar maceuti cal conpositions containing said new 10
hept apept i de- anal ogue oxytoci n antagoni s s and havi ng i nproved stability
and, therefore, shelf-life. It is a further object of the invention to
provi de for geJecTeebodaef mmvENtINt of a medical condition associated with
15 excess or inappropriate uterine contraction, which nethod Is the

adm ni stration of a pharmaceutical conposition containing said

hept apept i deranal eguebject of SERAARYDFE iBE toNPESTLEAN 126v oxytRedn nventi on
conprises a cl.ass _qf .co d ' . [ | ogues,
pharnaceuticﬁﬂtﬁgﬂﬁégggtggggﬂ érgt&éﬁ%ﬁﬁ%ﬁ%idgugﬁggﬁgﬁgéJ%gvﬁgﬁd g use for

t hese composinpmved stabfilihyi intdguaquenmedie whileerebRim ractions, 25

par ti cul ar| yaddddie RRLRLY ShaPiErddiiviaPedE nlrapentRsftiRadial N

The hept apept anal ogues™of the invention have an term nal
hexapeptide noiety S and a Ctermnal [err]- 30 am noal cohol Z, which is

consi dered hef eidaf Ricoha BBjEBE of tHOriTlentduhnvebeptowidé he seventh anmino
T 1S plarmss 1R Enpo BEC IBUS dor I Ba 2l HER TS 3
10 heptapeptide-analogue oxytocin antagonists and having
improved stability and, therefore, shelf-life.

It is a further object of the invention to provide for a
method of treatment of a medical condition associated with

15 excess or inappropriate uterine contraction, which method
is the administration of a pharmaceutical composition
containing said heptapeptide analogue.

SUMMARY OF THE INVENTION

20
The invention comprises a class of compounds which are
heptapeptide analogues, pharmaceutical compositions
containing such analogues, and a use for these compositions
which is the treatment of uterine contractions,

25 particularly in the context of pre-term labour and

menstrual pain.

The heptapeptide analogues of the invention have an N-
terminal hexapeptide moiety 8 and a C-terminal B-

30 aminoalcohol Z, which is considered hereinafter to be the
formal equivalent of the seventh amino acid of the
heptapeptide. The moiety 8 has the structure:

I 1
35 Mpa-X-Ile-Y-Asn-Abu- s
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3 wherein Mia, Ile, Asn and Abu have the foll ow ng neani ngs: Moa
3-mer capt opropi oni ¢ aci d residue (otherw se call ed

desam nocyst ei ne) Ile isoleucine residue 5 Asn asparagi ne
resi due wooesp3@dpu a-am nobutyric acid residue; andpciAiiofbidesX | S an
aromatic D-a-amno acid and Y is an al i phatic a-am no acid. 10 The
am noal cohol Z-has the structure: [ egr] wherein Ris

met hyl or ethyl, and 20 Qis -(CHerr])[err]-NHA where nis 1-6 and

? is H Qé gggfgin-Mbd;ﬂﬂ%&,NH&arahd Abu hﬂ?&aﬁnynmogm?ﬁing ﬁéanimqsmt;gn can
ormaci d additi K ex . e s are
oS5t artREyobfable R Henidle, (BREE-STH

pharmaceutical |y re 1Tnc ope of the
i nventi on. The aailedhdeseninbeyseingorated into either solid or
liquid formul atipns. EAWRIEROkesi§hefOrmul ati ons include 30 tablets,
capsul es, solutions and suspensions. O her conponents of such

f ormul atf ons can®$hclagRaragdneexafpive di l uents, dispersants,
preservatives, pﬂg&enéigﬁfﬂ§%ﬂk§ri ££3v£gg£égé_agents and osnotic pressure
ol or il at

regul ati ng agents. rons are particularly suitable for oral
35 admi ni st aAdi wileradh e isOlant b@BRaBi€ DaBtanisRS WeikObnd Y is an

aliphatic a-amino acid.

10 The aminoalcohol Z-has the structure:

Q
=N-CH-CH,~-OH 2
15
R
wherein
R is methyl or ethyl, and
20 Q is - (CHz),~NH-A, where n is 1-6 and A is H or

-C (=NH) NH,.

The compounds of the invention can form acid addition
salts, and to the extent that these salts are

25 pharmaceutically acceptable they are included within the
scope of the invention.

The compounds can be incorporated into either solid or
liquid formulations. Examples of such formulations include

30 tablets, capsules, solutions and suspensions. Other
components of such formulations can include, for example,
diluents, dispersants, preservatives, buffering agents,
flavouring agents and osmotic pressure regulating agents.
Solid formulations are particularly suitable for oral

35 administration, while solutions are most useful for

injection (i.v., i.m. or s.c.) or intranasal



injection (i.v., i.m or s.c.) or intranasal WD 98/ 23636

PCT/ SE97/ 01968 4 adm nistration. A
particular nmerit of the compounds of the invention is that their
solutions are nore stable on prol onged storage than those of previously
known conpoywdgrigas Of conparabl e potency. 5 The f or micays¥g7/01968

phar maceutical is useful in the control of uterine contractions. Two

i ndi cati ons where such control is | ykely to be required are pre-term

| abour and nenstrual pai n. When used in the nmanagenent of pre-term

| abour, thead@iphsitraitiean. apartaqubar usexithpfdipee compohpdscofigehe s
following tk f o | 3 | e for preventin
g Eﬁxr&H?fén s e&&%“gggﬁ‘? 31084 Tﬁ F%%%Bté% Céi%%%ﬁll%]\fm p 9

the recurrence_of such episo d OF THE
| NVENTI ON 1Brolongedcsitprage &heRetheescpf nprfeifusdy &pevwni serpaards

hept apept i dg rapahPaas: £ guthinty1g t herapeutical Iy useful oxytocin
antagoni st activity and having i nproved stability I n aqueous nedia. 20
The hept %pept i de anal ogues of the invention are characterised by a

struct ure wehehfeoonplatseb phartlatentioal is usdmrapepthdecongkroyuer noi ety S
and a CGterminal _[err].: . _am poal ¢cohol mpiety.Z. The struciure of the
[orr] - am nodrEoHar Sentraciond” MA8! ShREratTedy e Stch ORtERE) £2
[err] 30 1likelwyhto dhen x@dwsredChrer pietbern -INbolir mndsmén6tanal A is H or
-C (=NH)NH grt]., d er ej | _.Qr ](lge ;
s che) ok 8RSk, waon used 300 cMOSREIoR A G i i hSBE] Rl

10 pharmaceuticals can be used as acute tocolytic agents

following the onset of labour and as maintenance therapy

for preventing the recurrence of such episodes.

DETAILED DESCRIPTION OF THE INVENTION

15
According to the present invention are disclosed
heptapeptide analogues exhibiting therapeutically useful
oxytocin antagonist activity and having improved stability
in aqueous media.

20
The heptapeptide analogues of the invention are
characterised by a structure which comprises an N~terminal

hexapeptide analogue moiety S and a C-terminal B-

aminoalcohol moiety Z. The structure of the B-aminoalcohol
25 Z is:
~NR-CH-CH,0H (2Z)

l

Q

30 wherein Q is -(CH;),~NH-A, n is 1-6 and A is H or
-C (=NH)NHZI
and wherein R is CHz: or CyHs;
and the moiety 8 is:

35
M[I)a-x- Ile-Y—Asn-Al')u- {8)
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5 wherein Mia, Ile, Asn and Abu have the foll ow ng meani ngs:
Mpa 3- mer capt opropi oni ¢ acid residue (otherwi se 5 call ed

desam nocyst ei ne) Il e isoleucine residue Asn aspar agi ne
resi due WO o /2363\?“ a-am nobutyric acid residue; 10 PCT/SE9TIoT9b8Cr €1 N
Xis a Daromatic a-am no acid; and Y is an aliphatic a-am no

aci d. 15 By an aromatic a-anmino acidgis neant an a-amno acid

wherein the side chain includes an aromatic ring system Such a system
may be carbocyclrer®inh®bas oxye) iXsn and mmobpvkei ther £élbmdingExanpl es of
aromati ¢ a-am ng acids . I ncl ude (but are not |limted to) phenyl al ani ne,
t yrosi ne, @Eﬁnkqg%ﬁhyl)tyr05|ne trypt ophan, [err]-(2-naphthyl)al ani ne and
phenylglycine. It will be noted that the residue X is of t he unnatural

D'ConfiguratiOnngﬂhCIJm%9€§§EQ€§oéﬁoﬁ{E*acid'f@%gaﬁéonotheéﬁﬁséw an

aliphatic a-amn a-amno acid wherein the side chain
has onl y5 carbon and Igediededearmimocysteinfdh side chains will include al kyl

and cycl oal kyl gtgypgsoleucIﬁgyrggydmg unsat urated, but may not include
aromatic resi dues. Side chains gf 1to 12 carbon atons are included, 30
al t hough the preﬁ%ﬁreﬁfﬂ@éﬁ@énﬁer§+ %2 7 carbon atons. Exanpl es of

al i phatic a-am ng.aci s JiRehidGri BUAc Pl erd¥iidue;

10 and wherein

¥ is a D-aromatic o—-amino acid; and

Y is an aliphatic a-amino acid.

15 By an aromatic d-amino acid is meant an a~amino acid -
wherein the side chain includes an aromatic ring system.
Such a system may be carbocyclic or heterocyclic,
monocyclic or fused. Examples of aromatic o-amino acids
include {but are not limited to) phenylalanine, tyrosine,

20 (0-ethyl)tyrosine, tryptophan, B-(2-naphthyl)alanine and
phenylglycine. It will be noted that the residue X is of

the unnatural D-configuration in the compounds of the
invention.

25 By an aliphatic o~amino acid is meant an o-amino acid
wherein the side chain has only carbon and hydrogen atoms.
such side chains will include alkyl and cycloalkyl groups.
They may be unsaturated, but may not include aromatic
residues. Side chains of 1 to 12 carbon atoms are included,

30 although the preferred range is for 3-7 carbon atoms.
Examples of aliphatic o-amino acids include {but are not
limited to) alanine, wvaline, leucine, cyclohexylglycine and
adamantylalanine. The residue Y has the natural L-
configuration.



imted to) al anine, valine, |eucine, cyclohexylglycine and

adamant yl al ani ne. The residue Y has the natural L- configuration.
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6 In the structure of the hexapeptide anal ogue noiety S, the l'ine
j oi ni ng t heyMagnsnagl Abu residues has its conventional NRAVEE701964
signifies that there is a coval ent bond I|i nking the ends of the side
chains of these two residues. In this 5gcase, the sul phur atom of the Ma
residue is joined by a coval ent bond to the y- (or 4-) carbon atom of

t he Abu Imsthikiestructuréhefabthedadxxapdedtinge ehyldgiachotesy oS stidreeogeni ¢
centre and G r . and ndi ng
fo the D anbitS iSHrE shs e, B HiedishBe as " B0 oy ESLLGRER

anal ogues whedniighdit sfignhfiesi torerthere is a covhldat hbmdnhlnkﬂéigscope of
the inventioge dpadicr Tkl YiBS chaif &P pregezségaﬁas.tf@ @pidoal cohol

noi ety i s present S|ng e eglner era has fhe S
confi gurhtiease, the suipbyz asames %hetﬂﬁﬁ|ﬁﬁ§§éﬁﬁ Fﬁvéﬂ%?%ﬂ bYH% Nba

residue cépardde el %BQOJEHZ@; 9-qoRakARREER b i Bl

equi val ent s a-anm no acl ds npounds t he |nvent|on are

t er med hept apepduele anal ogues accordi ngly. In a preferred enbodi nent
of the invention, X is either a D-trypt ophan residue or a

[err]-(2- naphthyl) D al ani ne residue. 25 I n anot her preferred

enmbodi rrent Bhe t aingadaehiodnmoyety 3 inclydes @uétsreeaenw genrtre andkuci ne,

(Forr]-4ei 701 52n MptRe doP b BoLhlEL.0 IS A a8 ogorzasponding
Inventlon ﬁo. ¢P and L isomers of the related anino acids.
Heptapeptide analogues with either of these isomers are
included within the scope of the invention, as are mixtures
of epimers. Preferably, the aminoalcohol moiety is present
15 as a single epimer, and preferably it has the S

configuration.

In the context of the present invention, the Mpa residue

and the aminocalcochol 2 are considered to be formal

20 equivalents of g-aminc acids, and the compounds of the

invention are termed heptapeptide analogues accordingly.

In a preferred embodiment of the invention, X is either a

D-tryptophan residue or a B-(2-naphthyl)-D-alanine residue.
25 '

In another preferred embodiment of the invention, Y is a

residue of one of valine, leucine, isoleucine,

alloisoleucine, cyclohexylalanine and (f,B-diethyl)alanine.

30 In another preferred embodiment of the invention, n is in
the range 2-4.

In a more preferred embodiment of the invention, X is

either a D-tryptophan residue or a P-(2-naphthyl)-D-alanine



the range 2

either a D-tryptophan residue or a [err]-(2-naphthyl)-D-al ani ne

WO 98/ 23636
7 resi
i sol euci ne,

di et hyl ) al ani ne.

is a pe
a-D-Trp-lle

CH3 CH2CH2CHeNidue and

CHerr] CH
20

Mpa- D- Tr p- |
CHerr] CH

NH2 30 Moa-DTrp-lle-Aa(3,3-diethyl)-Asn-Abu-N---CH CH err] CH

-4. In a nore preferred enbodi nent of the invention, X is

PCT/ SE97/ 01968

due and Y is a residue of one of valine, |eucine,

Wb beisgssl euci ne, cyclohexyl al anine and ([err]  per/sger/01968

pti de anal ogue chosen from
-allolle-Asn-Abu-N--CHCH err]OH 10

95'(2) e%gll-gé\l ,H 2a1 lo,i.soll\e/'[?f%:-ig-e-,rr 85{'@&: h ?}lfllffag{r&- ,Asrﬁn -égﬁue I-,(Bli

ldéethlyd) hbartiate Abu- N-CH-CH[err] OH 25
err]CH err]CH err] NH C=NH

5 A particularly preferred enbodi nent of the invention

Wos & Eegsikdue- af| ohé eoAsraline, NleQdiGef,err]OH 15

CH err] OH
[ err]

CH err] 6H & ppEEieuld}y @rdferred embodiment of the invention is a

10

15

20

25

30

35

40

45

peptide analogue chosen from:

M;fa—D-Trp—Ile-al loIl e-Asn-—Al?u—N—CH-CHzOH

CH; CH.CH,CH,NH,

M;l:a-D—Trp—Ile-al loIle—Asn—A]?u—N—CH—CHon

CH3; CH,CH,CH,CH.NH,

M?a—D—Trp—Ile-alloIle—Asn-m')u-N——-CH—CHZOH

CH; CH,CH,NH,

M;l)a—D-Trp—Ile—alloIle-Asn-—AI?u—N—CH-CHZOH

CH;; CHzCHzCHzNH- C=NH

NH,

M}.')a—D—Trp—I le-Ala(3,3~diethyl) -Asn—A}i)u—N—CH-CHzOH

CH; CH;CH,CHNH,

Mga—D-Nal-I le-alloIle-Asn—Al'i)u—N——CH-CHZOH

CHs CHCH,CH,NH,

M?a-D-Nal- Ile-Ala(3,3-diethyl) —Asn—All)u—N——CH-CHZOH

CHs CH,CH,CH,NH,

M}fa—D—Trp-I le-Ile—Asn—Atlnu-N—-—-CH—CHzOH

CHz CHpCH,CH,NH,



35 Mpa-D-Nal -1l e-allolle-Asn-Abu-NCH CH err] OH
CHerr[ CHerr]CHerr]CH err]NH err] 40

Mpa-D-Nal -1l e-Al a(3, 3-diethyl)-Asn-Abu-N---CH CH err] OH
CH err] CHerr]CHerr]CH err]NH err] 45

Mpa- D- Tr p- | | wolob/gsssesn- Abu- N-- - CH CH err] OH PCT/SE7/01968
CHerr] CHerr]J]CHerr]CH err]NH err] WO 98/ 23636

PCT/ SE97/ 01968 M a-D-Trp-11e-Leu-gésn- Abu-N-CH CH err] CH

CH err] CHerrCHerr]CHerrNH err] 5 Ma-D Trp- |

| e- Val - Asn- A!Iﬁ"f@"—'f@ﬁ-@ﬁ?eLe]lﬂksn-Abu—N—CH—CHzOH CH err]
CHerr]CH err

Mpa- D- Tr p- | | e- Cha- Asn- Abu- N- - CH- CH] erGHsCFH.CH,CHNH, _

CHerr] CHerr]CHerr]CH err]NH err] 15 wherein the follow ng further

abbrevi atd ons have been used: D-trypt ophan
resi due Mpa-D -Tgm-(.}ppéVal-Asn-Abu—N—élﬁ 5%3%‘11 euci ne residue

Al a( 3, 3-di et hyl) (Terr-dret n esidue 20 D- Nal
[err]-(2-naphthyl)-D-al ani ne resi due%}? HrZCHL _

| euci ne ygesidue Val val i ne residue

Cha M‘z]sa-D-Trp--I[l%r LEhalX&hs %ﬁ})ﬁ_ﬁﬂ 0, &gsi due.

CH; CH,CH,CH:NH,

15
wherein the following further abbreviations have been used:

D-Trp D-tryptophan residue
allolle alloisoleucine residue
Ala(3,3~diethyl) (B,B~diethyl)alanine residue

20 D-Nal B~ (2-naphthyl)-D-alanine residue
Leu leucine residue
Val ' valine residue
Cha B-cyclohexylalanine residue.

25 A most preferred embodiment of the invention is the peptide
analogue:

M?a—D—Trp—Ile-alloIle—Asn—A?u—N;——CH—CHﬂﬁi

30 CH; CHRCH,CH:NH,.

The compounds of the invention contain a basic site (amine
or guanidine) and so can form salts with acids, which salts

35 retain the pharmacological properties of the free bases.
Accordingly, such salts are included within the scope of
the invention. Examples of such salts include (but are not
limited to) the hydrochloride, hydrobromide, sulphate,
acetate, citrate, benzoate, trifluorocacetate and

40 methanesulphonate.



25 A nost preferred enbodi nent of the invention is the peptide

anal ogue: Ma-D Trp-lle-allolle-Asn-Abu-N---CHCH err]OH 30

CH err] CHerr]CHerr]CHerr]NH err]. The conpounds of the invention
contain a basic site (am ne or guanidine) and so can formsalts with
aci ds, whi chys9d/4383635 retain the pharnmacol ogi cal propertiepcpkrdfos’ €€
bases. Accordingly, such salts are included within the scope of t he
invention. Exanples of such salts include (but are not limted to) the
hydr ochl ori de, hydrobrom de, sul phate, acetate, citrate, benzoate,

trifl uoroacfabediasdldded raxidoaddayl pbotRéeinvention are WO 98/ 23636
Al so di scl osed

PCT/ SE97/ 01 . s . . 9
accordi ng tgﬁ?ﬁga?%%téﬁallor?oén gSlthBﬁaV%%%lﬁrfcgé}dec&mosi tions which
i nclude a phaphacodewlcalilyaldifectivet aneumbmmtatofleaist! eaet ofnehef t he

O oal 11 onoRgeaLh dRIGAAR HEHRABLAMNES AR AR Spea B (o <uch

conposition nay al so | nclude p Ceutl ca accepta
as prese? vafPfeSompRsifeinn may algpspueinde phpmaseuddenidyt o pronote

mucosal absgepbpeible addtafidlesueh ¥Bi ShReddArliSds0S rkus, F. W H
M et b ?\t? ol | ed Igel gase 241,S 201- 2%81,5@1589?19%8%\/@ ch 10

al.., J. Co a
i ncl ude sur PAEPSRELNY RIRESyi d9entistaPEmo s duinaselpplsorptiand
(l;yc:c odex]t ri nexambLés esf m(;}mxea&& almdcibé‘é{@%i' ﬂgal%-kuglJC'F. W ﬁ?”ﬁ?séf\il\gns ;ray
e fornul ateq as_solids (for, ex e as tabl ets, capsul es or powders
or |iquids (’gor gXaJﬁ‘Eff%e"%sled %egggﬁﬁ ots P12 redd%8nspndurhiahi s here
taken taeoi nthulledd SswrRaotandiz] BiNENBAigs, fAlsiRlatlesor Bééﬁﬂbfi?ids
adm nistratig [ ranasal ,

Oal c(ineludin bl i ngual and buccal), ° in
pul nonary, FPQn%}ﬁ%f%%’ft%‘éSm g“%gﬁﬁléa,age’?t%@d@utfiﬁ BUEingHt r3WERcul ar
and i nt r aveacmpoaiimionss mat ben formulayed| as heolsudist Fifbe eruhpiefas dosing.
20 A prefgised cga[%qﬁi I Q ' iy jnventign is.a sterile
aqueous sol utiﬁon_ of a eptetaspg’gt.?ggaégg{]g%%g{'la@%ds (% §ch‘S@H,lea‘ﬁl
particul ar | §oARtiQRE AN GusPersdons) ut Wistch is qeirecdakeni hor dnabade
admi ni sis at £PBams And IGAHIRRMEs, for oral or parenteral -
administration. Oral (including sublingual and buccal),
intranasal, pulmonary, transdermal, rectal, vaginal,
subcutaneous, intramuscular and intravenous administration

may all be suitable routes for dosing.

A preferred composition according to the invention is a
sterile aqueous solution of a heptapeptide analogue as
described, and particularly an isotonic saline solution
suited to intranasal administration or intravenous

25 injection. The solution may contain a buffering agent to
maintain the pH of the solution in the range 3.0-7.0, and
preferably in the range 3.5-5.5. The buffer is, for
example, a phosphate/citrate buffer.

30 Another preferred composition according to the invention is
a tablet for oral administration. Particularly preferred is
a tablet which is coated with a substance that is
substantially insoluble at low pH such as is present in the
stomach, but which dissolves at the more neutral pH of the
35 small intestine to release the peptide analogue for



25 injection. The solution may contain a buffering agent to mai ntai n

the pH of the solution in the range 3.0-7.0, and preferably in the
range 3.5-5.5. The buffer is, for exanple, a phosphate/citrate buffer.
30 Anot her preferred conposition according to the invention is a tabl et
for oral adryonégphésgti on. Particularly preferred is a tpbt/sto7okbsgh i s
coated with a substance that is substantially insoluble at | ow pH such
as is present in the stomach, but wRpch di ssolves at the nore neutral
pH of the 35 small intestine to release t he pepti de anal ogue for

WO 98/ 23636absorption. Examples of such coatings areCyisedpsedosn

10 absopphi/8Ro4 FYGIRY &P finS ¥eh /60 a8y QufliciClagsed in
PCT/SE94/00244/and I n PCT/S l 00246 m% are |ncorporated into this
speci fi cat i 3RCBYPPER ERR 0 tUGSAspﬁpﬂﬁéﬁaﬁ+@%ﬂﬁé&ﬁ€36ﬁnFﬁe invention is a
met hod of reduci ng or stopping unwanted contractions of the uterine
nmuscl es. This t.he adm |s ration to th e subj e of an

effecti v aﬁDGHF%g?ro rosure t8ei AneRGHYh nleﬁgﬁfjaﬁgptide

anal ogues o&euhelngveﬂtstuppnmgehawahtydleoﬁtwa&ﬂﬂﬁm&do&sthecn&pﬁshéion as

descri bed a%%%%leP twé%q? g %yfﬁléé@a f%n_%ﬁP% §%ﬂ§§€and

i nvention is equarr a use ror t

formul ati onof anoeffh@tlvauﬂnqumt of QBeApﬁathe(nnyﬂdQ}npﬁategpadSBnbod|nent
of the inveg %yyg Ohes p 0 of the uterus
in pre- EFQQPEEEﬁ?e aﬂﬁ ng %thﬁgnég?e+gﬁﬁfe?h£nt%g%&§Wh|ch i

i nvol ve 18 péPF@Hléﬁeq %Sdhygmmpﬁétﬂpéaﬁﬁeﬁfs¢ﬁ&b4ﬂaabov@enﬂtnwééltbeprevent

a recurrencevafjeh8benit Uid SWe ok 89 aseti}aré{ﬁleﬁm@geabﬁwl an sees
fit. Thus th%ee are_two aspects to . this enbodj nent, P PE§Ute tocolytlc

use and a ndiAELASHES thé& é‘&éutfPE kg compoundg, angdh £ aFreps
enbodi nent eoff the invemtism. is a nmethod 25 of reducing painful contractions
of the uterus associated

15 A particularly preferred embodiment of the invention is a
method of stopping the contractions of the uterus in pre-
term labour. Following the initial intervention, which will
involve a period of 1-3 days, the treatment may be
continued to prevent a recurrence of labour until such time

20 as the attending physician sees fit. Thus there are two
aspects to this embodiment, an acute tocolytic use and a
maintenance therapeutic use.

Another preferred embodiment of the invention is a method
25 of reducing painful contractions of the uterus associated
with menstruation.

The amount of heptapeptide analogue which constitutes a
therapeutically effective dose will depend on a number of
30 factors. The route of administration will be an important
consideration. Intravenous injection is likely to be the
most efficient route of delivery, while intranasal
administration can be expected to be more efficient than
oral dosing. Accordingly, less compound will be required
35 for a single intravenous dose than for a single intranasal



wi th nenstruation. The ampunt of heptapepti de anal ogue which

constitutes a therapeutically effective dose wll depend on a nunber of
30 factors. The route of adm nistration will be an inportant

consideration. Intravenous injection is likely to be the nost efficient
route of delog/dpyeecWhil e intranasal adm ni stration canp@fsippesed to
be nore efficient than oral dosing. Accordingly, |less conmpound will be
required 35 for a single intravenous dogg than for a single intranasal
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11 dosedosed argi encommeonpdund| wibk beqmequddeioifox si aghgleretal dose.

The attendi hy. i 4L a .o @ I.N C ta tors such
as the age,aﬁ%?ghﬁirﬁtgygﬁégo#ﬁﬁggﬁf%‘ vpllolf quhg %gteldeﬁg E%% Jﬁ%i?l%genent of
menstrual pateount gfantoxs ispechyasothepdec wedahtcandostatehaf healfle-term

| abour . SR et RITQHY ] it .C PRBOMBHaYONEA: (O Hdrstr®R12paliA0k e gidective

dose for _intravenous treatnent of an average wonman in’ pre- term | abour
i s fromabottkely iRy HegudFeulessocAyPouR than ds PrepterP, saPeBHuUt 1ny to

about 200 NWhei AmdureldOEopbobdd2dhhen SonstitutEie ahelhapepéEfsctined ogues
of the pres I pventi.on sel gct | Ve'%‘glﬁ?' bit uterine nuscle contractions

nt
whi | e | aBRP RGO S RYSPe S VT BB HRE " FVG5EPE WeMaRhtY B0 15 have
little or noeamtlabauretiisc frioypabensi el ang hypabomtsi5ve mg, ehdect, which

m ght pme”,%@kéé(a ¥ Sbhae! inilﬁf to abdURMES Ohin0XY gﬂ&i the
rel at ed hornone vasopressi n. ey are conparabl'e i'n"porency 10 those
conpound® kAéwpours. the art which they nost resenble structurally. They
differ 20 fromthese conpounds, which are disclosed in W95/02609, in

the nature of the C-terninal residue. The known conpounds have a
car boxani deTh@nkeptrpeRtddeHapajperest e EiRAaseRtofinventigd present

i nvention hg¥gedt P NPrivMLEeNakerifblMigd d)oonthi@ctiongoWRouUEds of the
present inv S%g n are su,ng or to thpse of 25 W95/02609 in. respect of

t heir stabi 1ng BRQEHTAALE PRYLOCID RIS hRFoRerFies -i IheYe3tFS an
advant age whewethitttle crompoundidsutetbe, floypataisddeasrahypgreensiv®l uti on

whi ch Wbk CONSRAUSN W iYnepS e 8nt POPE; wheliqd 'eaRd Bave less

analogues of oxytocin and the related hormone vasopressin.
They are comparable in potency to those compounds known in
the art which they most resemble structurally. They differ

20 from these compounds, which are disclosed in W095/02609, in
the nature of the C-terminal residue. The known compounds
have a carboxamide function (~CONH,) where the compounds of
the present invention have a primary alcohol (~CH,0H). The
compounds of the present invention are superior to those of

25 W095/02609 in respect of their stability, particularly in
aqueous media. This is clearly an advantage when the
compound is to be formulated as an aqueous solution which
will consequently have a longer shelf-life and have less
stringent requirements for refrigeration, but it is also an

30 advantage in the manufacturing and formulating processes,
which will involve periods when the compound is in solution
even if the final composition is a solid.

While it has been emphasised above that the compounds of
35 the invention are particularly useful in the control of



stringent requirenents for refrigeration, but it is also an 30 advantage in

the manufacturing and formul ati ng processes, which wll involve periods
when the conpound is in solution even if the final conpositionis a
solid. VWhile it has been enphasi sed above that the conpounds of 35 the
I nvention awegsasdgsscul arly useful in the control of PCT/SE970¥36808/ 23636
PCT/ SE97/ 01968 12 uterine nuscle
contractions, it will be appreciated byi2ne famliar with the art that

ot her therapeutic uses for oxytocin antagoni sts are possible. For

exanpl e, anBtfeine mysglpeicoptragyionsn Hetwbdl ke ARPrRERRbeG BY PRE where

It 5 prondt egmin i &r &R 1He alBCLAQEPOURS:S EHeddpRutAedkgNEor M ght
t herefore be used, to contrql |naBgro riate lactation. They, m ght al so be

useful in tABYESRIR ANKHAIWESES ATe PPBFARTS, Rk &*CTPIFY y2 ¥y tunours

and sefondatufrgetrmta@tsamndeeﬁied igo?m@ mmmrh Ry gIRNERN Whéeveoie . 10
Hyperpl asi a_of the prastat.e m.ght a further therapeytic .. target. It
has also§be8ﬁ°§ﬂ€@%§? fﬁ§FEh§9toEﬁﬁ ?%mpouq4ﬁ6$$§%eignVﬁPgé?ndevelopnent
and t he facmightttierefore beosisedotdatospesin inaprypprtiater bactatsonrt can be

I nferred t C oynd he i nt | ' ful as 15
contracepti \?éggrm#'glr%f i%r%byfﬁr%egﬁggﬁ'ngnag%%té&p%ﬁg %gstr °g§t§§’$i pheral target
of oxytoci ntimouhe, | pAiHecwast ynmammacy yEwrdur sansy secondanye t herefore

potential | ynusgbphs@S qerivid?oBRY! BLiRgr fthwididy tikbagyat ory agents.
Oxytocin is also present 1n the brain, Where it" has been suggested to 20

have a %l eHYRerRba&t? RbdPeoProstrtai Peghe ReiifurdherafherapdyeHegeni c
e ooy Ages ok e s sasaeccea e
Rgsgogﬁygf?égg&gﬁe%0ﬁ$l¥ﬂFea gﬁgﬁiPpﬂgﬂgv??ﬁw. 9M£§ﬁ%$iﬁﬁgg?ntﬂ£ conpounds
of the 25 i pusbttoital gderdre tratdpast . f Bromexidmd et anan bpsynfetredor
Cnony of ¢ RASECHRE, G8EMas BE, ARB Bhvbhes SO BefbsbBy s [ TEN L 1
scope ofl5t heonhraceptivean dertilddtynregelivingwigeptst.ndnphbention will be
described | Beriph@PRE" Bdrddtd d¥ o¥HRBE1RT 18PEG finfmedERseEm. ! T Should be
Oxytocin antagonists are therefore potentially useful as
immunomodulating and anti~inflammatory agents. Oxytocin is
also present in the brain, where it has been suggested to
20 have a role in the etiology of such diverse conditions as
psychogenic erectile dysfunction, schizophrenia and
alcohol-induced neuropsychological deficiencies. In some
species it has been shown to have an effect on complex
social behaviour. Accordingly, the compounds of the
25 invention might be used as, for example, anti-~psychotic or
cognition-enhancing agents. The use of the compounds of the
invention in any of these therapeutic situations is
intended to fall within the scope of the this disclosure.

30 In the following, the invention will be described in
general and by means of specific examples. It should be
understood that this description is not intended to limit
the scope of the invention, and that such variations as are
known in the art and which the practitioner would consider

35 to be equivalent fall equally within that scope.



understood that this description is not intended to limt t he scope of

the invention, and that such variations as are known in the art and

whi ch the practitioner would consider 35 to be equivalent fall equally

wi thin that scope. WD 98/ 23636

PCT/ SE97/ 0198123636 13 CEEFRII7ABESHODS FOR
SYNTHESI S The chem cal transformations necessary to effect the

synt hesi s of the conpounds of the invenggon are well known 5 in the art.
The techni ques of peptide chemistry both in solution and an solid
supports ar GENBRALNETHIDS FOReBINTHESIS Sol ut i on phase net hods are descri bed
in the foll ow ng ref erences: Law, H B. and Du Vigneaud, V., J. Am
Chem Soc. 82, 4579- 10 4581, 1960; ZhuZe, A. L. et al., Coll. Czech.

Chem Corm The, chembcal trapsformggionsnuecessansdenefifeck the al ., J. Med.

Chem 21, 33 néﬁésiéaﬁﬁtme E@mﬁ%hh&spbﬂsﬁhém%ﬁU¥$ir%hﬁaQbSQH§§eﬁnb@n
N@rrlfleld B. Am_Che Soc. 85, 2149, Nbrrl ield, R B.,

Bi ocheni 3t r}nsthisﬁ’:’)t' 1964e é‘ﬁ&hnlq}{ﬁﬁl %f %p%t‘rﬁf G'é‘ieﬁ’é'ﬁtrﬁ bokRetR Ber.
103, 788, 18éQutiorlaridear @dladusegpbytshere rplﬁﬁmar&ydtémueaﬁd in

i d.th I fi1ed det b
one T ani |1 aP oW ERCERER I A BOOSt ReptPhes Bhehit (e 120 % 8RE or dor in

whi ch sone mhfbhenteansfornatlons are performed can be varied. It is not

t he intentiggrof thﬁ %ﬁuiQ¥F%§%®%ahHat sucg QQNIQHﬁa %ogtlga F?gld be

excl uded f om the Scope o e 1hvention. oSt freqle
starti ndonadeBital 18604 be a protected N-al kyl ami no acid of general

formula 1. 3Quze, A. L. et al., Coll. CEEER] Chem. Comm. 29, 2648-
2662, 1964; and
Larsson, L.-E. et al., J. Med. Chem. 21, 352-356, 1978.

15 Solid phase methods are discussed in:
Merrifield, R. B., J. Am. Chem. Soc. BS5, 2149, 1963;
Merrifield, R. B., Biochemistry 3, 1385, 1964; and
Kdnig, W. and Geiger, R., Chem. Ber. 103, 788, 1970.

20 The route used by the inventors is discussed in outline
below and then exemplified in detail. It will be apparent
to one familiar with the practice of peptide chemistry that
the order in which some of the transformations are
performed can be varied. It is not the intention of the

25 inventors that such obvious variations should be excluded
from the scope of the invention.

Most frequently, the starting material will be a protected
N-alkyl amino acid of general formula 1.

30
Pz
(CHz) n-N-P*
35 P'-N-CH-CO,H 1

R
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14 R and n are chosen fromthe possibilities outlined previ ously.
Plerr] is a nitrogen protecting group. One 5 _particularly favoured choice
of Plerr] is 9-fluorenyl nethyl - oxycar bonyl (Fnoc). When A in the

target conpGHosiagsst 0 be H then either Plerr] is a ni t r pQESEIWOREBCL | NQ
group distinguishable fromP[err] (for 10 exanple benzyl oxycarbonyl) and
Plerr] is Hor the sanme as p[err], or 44 p[err] and P[err] together are a

di val ent protecting group for nitrogen (for exanpl e phthal oyl).

Wen Ais to be -C(=NH)NH err] then p[err] is either Hor a 15 protecting
group as above and P[errL is -C (=NP[err])NH err], where Plerr] is a
protecting gt @RS napyei shpsen ckram \thenPosgibiditieereytlined wi|| be

apparent to flﬁrﬂ&'h%‘i&' t porey d %‘trbaﬁﬁep%ﬁé@@iﬁf groung@Bbd' nes can exi st
as tautorrers and E ositional isoners

- (CH er r P) [ &3qLyqUppELy] fpyenred r%}?ltf@eﬁfdgfﬂr%%‘d‘sluﬂréﬂ’ﬂlme?%%ers 2lerr],
20 2[err] arskyHsabohytanrabt) be consi dered as equivalent to this
structure for the purposes of this description. [err] 35
When the protected N-al kyl am no acids of general formula 1 are not
comer ci al | yWiearaidl dbl éhehtgrgen dmmgmuphisdtbybe H then either P? is a

nitrogen protecting group distinguishable from P! (for

10 example benzyloxycarbonyl) and P® is H or the same as P?, or
P? and P® together are a divalent protecting group for
nitrogen (for example phthaloyl).

When A is to be -C{=NH)NH, then P? is either H or a
15 protecting group as above and P® is -C(=NP')NH,, where P’ is
a protecting group, and is preferably the same as P?. It
will be apparent to the practitioner that these protected
guanidines can exist as tautomers and positional isomers.
Although - (CH,),-N(P?)P® has been defined as 2* isomers 2%,
20 2% and 2° can all be considered as equivalent to this

structure for the purposes of this description.

N-P N-H N-P
P | P | H

25 - (CHp)p-N-C-NH, - (CH;) p=N-C-NH-P - (CH,) ,~N~C-NH~P
2* 2° 2°

30 NH-P

- (CH;) ,~N=C~NH-P

20
35
When the protected N-alkyl amino acids of general formula 1
are not commercially available they can be prepared by
methods described in the literature, or by methods
40 analogous to them.



met hods described in the literature, or by methods 40 anal ogous to them
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15 Assum ng that solid phase nethods are to be used, the am no aci d
1l is attached to a suitable resin to give 3 as a first i nt er medi at e.
[err] wo 9s3gdger e Res represents the pol ynmeric resin. per/édgy7ofdési s

cl eaved and FnocAbu( SCH2CH2CO2t -Bu) OH i s coupled to give 4. [err]
25 The peptide is extended by sequenyggal coupling with FrocAsn,
FrocY, Fnoclle and then BocX. Wien X is D-Trp it I s advant ageous to
prot ect t heAsaubirg rthatogelids phase metipdy|antetiov e wsedThthesamigio

Boc- prot ect Lapaf prid h ﬁyq 0 a¢|, ¢+ 31 OWsed | gyl bagegus, CEgavage of
the t-butyl ester l_r%E? t %gpﬁﬁtgr%?na?ﬁprg§%é§qrﬁ? g?oup. At ?h#s st age,
i nt er nedi at dntergegiakent. [err]

5 P?

(CHz) n~N-P*
P'-N-CH-CO,-Res 3
10
R

where Res represents the polymeric resin.

15 P! is cleaved and FmocAbu(SCH,CH,CO,t-Bu)OH is coupled to

give 4.
Pz
20 t-BuO,C (CH,) ,~S— {CH;)2  (CHa)n-N-P3
Fmoc—-NH~-CH-CO-N-CH-CO;—-Res 4

R
25

The peptide is extended by sequential coupling with
FmocAsn, FmocY, FmocIle and then BocX. When X is D-Trp it
is advantageous to protect the indole nitrogen as its
formyl derivative. The use of Boc-protection for this amino

30 acid allows for simultaneous cleavage of the t-butyl ester
and the N-terminal protecting group. At this stage,
intermediate 5 is present.

PZ
35 :
t-Bu0,C (CH,) ~S~ (CHz) 2  (CHz) ,~N-P>
Boc~-X~Ile~-Y~Asn-NH-CH-CO-N~-CH-CO,-Res 5
40 R

The peptide is cleaved from the resin using appropriate
standard conditions and then esterified, for example by
treatment with benzyl bromide to give the benzyl ester 6.



The peptide is cleaved fromthe resin using appropriate standard

conditions and then esterified, for exanple by treatnent with benzyl
brom de to give the benzyl ester 6. WO 98/ 23636

PCT/ SE97/ 01968 16 [err] 10 {This
can be Wi t$pvsa%36 PATNE91/01968

The Boc group and the t-butyl ester are cleaved by acid 20 treatnent, and
the resulting am ne and acid groups areqg condensed to formthe

macrocycl e. The benzyl ester is then reduced to give the primry al cohol
of the target conpound, for exanple by reaction with sodi um borohydri de
I N aqueous i sopropanol . Conveniently, the repoval of the remaining 25
protecting groups can al so be achi eved during qhis conversion. If that
is not the case, ad{igi@,clep)HoLecid®)y, @uop,ns-precessary. The product is
i sol at eds and purified using sta d%rd t gchni ques. 30 The foll ow ng
speci fic exanpl egoMN-a 1R-FRALRINACCHL EO-6-CH-CO,~CH,Ph 6
R
10 {This can be written as ,
P
(CHz) n~N-P?
I . i
15 Mpa-0Ot-Bu Boc-¥X-Ile—-Y-Asn—-Abu-N-CH-CO,~CH,Ph 6}

R

The Boc group and the t-butyl ester are cleaved by acid

20 treatment, and the resulting amine and acid groups are
condensed to form the macrocycle. The benzyl ester is then
reduced to give the primary alcohol of the target compound,
for example by reaction with sodium borohydride in aqueous
isopropanol. Conveniently, the removal of the remaining

25 protecting groups can also be achieved during this
conversion. If that is not the case, a final deprotection
step is necessary. The product is isolated and purified
using standard technigues.

30 The following specific examples were prepared according to
this general outline. They are representative of the
compounds of the present invention. The following
abbreviations are used:

35 TBTU 2~ (l-H-benzotriazol-1-yl)-1,1, 3, 3~tetramethyl-
uronium tetrafluoroborate
Boc tert-butyloxycarbonyl
Fmoc 9-fluorenylmethyloxycarbonyl
TFA trifluorcacetic acid
40 DMF dimethylformamide

DBU 1,8~diazabicyclo[5.4.0]Jundec~7-ene



this general outline. They are representative of the conpounds of the
present invention. The follow ng abbrevi ations are used: 35 TBTU
2-(l-H benzotriazol-1-yl)-1,1,3, 3-tetranethy]- uroni um
tetrafl uoroborate Boc tert-butyl oxycarbonyl Frnoc

9- f 1 uor enyl Rié basdaesgy car bonyl TFA trifluoroacetic apcusEfo19osF

di met hyl f or mam de DBU 1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene
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17 Bn benzyl On orni t hine Pht pht hal oyl 5
Prot ect ed aBhno aci dscerezyd obt ai ned as fol |l ows:

FrmocAbu( SCH err] O%[er%]q%helr%]t Bu) prepared according to Prochazka, E.
et al., Col P*®Czech ESm 57, 1335, 1992; FrrocN err] MeOr n( Pht)
pr epar ed byPanaI ogy tehithedawdute used for the - Lysi ne derivative by
Freidinger, R M et al., J. 10 Og. Chem 48 77, 1983 Frnoc-allolle
prepared according to Ten Kort enaar, et Int. J. Peptide
Protei n ResProtecBed ambygy.acids F’ﬁﬁéAP]aFQl’Se‘Eh%? rﬁﬂl)l%’lsepar ed according to

Eisler, K ocAbuQ§CH5ﬁ¥ééth§§?CBreéaﬁéa 4868 dinl t65@§ocﬂ9§ﬁa,15
Boc- DTrp(CHO) Boc- D- ; clle; FnocVal; FnocLeu; FnocCha
al | from Ba&negt( &k anePiJsaCzech. Chemanpprmy 5Shg 1335, 1992;

:\/pa :I)—Trp l%ﬂo@kkﬁé&& m)ABEeyare%ﬁﬂ%ﬁrtﬁ the route used for
CH err] CJ-l[elth}eCHE(einiel\&@:eivdtiveZ'byl Freidinger, R. M. et al., J.

g(c):lelzg_l‘zl'r f:la(é_)z[} I Eﬁeﬁl I&)él eT.ﬁsqg%%u N err] MeOr n( Pht ) OBn

Fmoc-allolle prepared according to Ten Kortenaar, P. B. W.
et al., Int. J. Peptide Protein Res. 27, 398, 1986;
FmocAla(3,3~diethyl) prepared according to Eisler, K. et
al., Coll. Czech. Chem. Comm. 31, 4563, 1966;

15 Boc-D-Trp(CHO); Boc-D-Nal; FmocAsn; FmocIle; FmocVal;
FmocLeu; FmocCha all from Bachem (CH and USA).

EXAMPLE X

20 Mpa-D-Trp-Ile-allolle-Asn-Abu-N - CH-CH,OH
| |
CH, CH,CH,CH,NH,

25 Ia: Boc-D-Trp(CHO)-Ile-allolle-Asn-Abu-N"MeOrn (Pht)OBn
SCH,CH,CO,t~Bu

Peptide Ia was synthesised using solid phase methodology on
30 o-chlorotrityl resin and with the Fmoc strategy.

The first amino acid, FmocN"MeOrn (Pht)OH, was attached to
the resin. Cleavage of the Fmoc group was achieved with 2%
DBU in DMF. Other residues were coupled sequentially,

35 finishing with Boc-D-Trp(CHO)OH. The resin~-bound peptide
was treated with a mixture of acetic acid /
trifluoroethanol / dichloromethane (1:2:7), then the



Peptide la was synthesised using solid phase net hodol ogy on 30

o-chlorotrityl resin and with the Fnoc strategy. The first am no
acid, FrmocN err] MeOrn(Pht)OH, was attached to the resin. C eavage of
t he Fnoc group was achieved with 2% DBU in DMF. O her residues were
coupl ed sequgidgpbdsg, 35 finishing with Boc-D Trp(CHO OH. THerswsnidspound
pepti de was treated with a m xture of acetic acid /

trifluoroethanol / dichloronethane (1:2:4g, then the WO

98/ 23636 PCT/ SE97/ 01968

18 m xt urmixﬂasré ivaserfad tamddt aud f the rﬁﬂetnm wagpevaperated andfreeze

dried. Th b |
b om de (2 ebtekn AL, THE LM AT BARIdd Shyuas EREH Py PenT
sol vent was éeatpbtm o th bpﬁdzyhebr@rsw@e(zﬂm A @@ztedémseplrcbpy)hemﬂw c acid.
I b: Ma- D TeRikEHA. 5 1df- ahl ﬁhf‘efgf npfibu- Me_ersrdl%gi:n(vg?t év%kateci-o The

N-term naI Boc group and the t-butyl ester of la were
t r eat mentS wi @Rd oEh% s idue Hes,freere driedofrom aggtde agidd. 5h at room

tenperature. TFA was evaporated and t he product was precipitated by the
addi tion of diethyl ether. The p h&l de was cycl I sed by treatnent with
TBTU (1 15 &8y HMep1@HeHEHRrphetahto The-Asp-Aby-BieQun (B3yrhOBn

tenperature. The snlyvent was evaporated and fhe ipeptide |b was purified

by reversed phase chronat ography. 20 lc:
Mpa-D-Trp-lle-allolle-Asn-Abu-N---CH CH err] OH

CHlerr] a1 efnd Griacdiatial Baé g-rrbﬁppé&ﬁdfﬂ?éj 1 83tk &P ¥RSwdFeated

wi th NaBH4 ( in solution, 1h a mXx i sopr opanol /vvater (6:1)

at room %%%%%M dnegtmenk wikar 934 ?lﬁ‘er/t Zg§§ apkEebRef 2-5

water for 1.5h at room temperature. TFA was evaporated and
the product was precipitated by the addition of diethyl
ether. The peptide was cyclised by treatment with TBTU (1

15 eq) and N-methylmorpholine (17 eq) in DMF at room
temperature. The solvent was evaporated and the peptide Ib
was purified by reversed phase chromatography.

20 Ic: M?a—D—Trp-Ile-alloI1e-Asn—A?u—N%——CH—CHgﬁ{

CH; CH:CH,CH.NH,

25 The purified benzyl ester Ib was treated with NaBH; (7 eq)
in solution in a mixture of isopropanol / water (6:1) at
room temperature for 22h under an inert gas atmosphere.
Acetic acid (18 eq) was added and the mixture was heated at
80°C for 6h. The solvent was evaporated and the product

30 peptide Ic (= “peptide I”) was purified by reversed phase
liquid chromatography: stationary phase; Kromasil® 13u or

5u, 1004, C;s or Cs (EKA Nobel, Sweden): mobile phase;

acetonitrile / 0.1% TFA in water. Yield l4mg. Mass

spectrometry (electrospray ionisation, ion trap analysis,
35 positive mode) indicated a molecular mass in agreement with



Acetic acid (18 eq) was added and the m xture was heated at 80[err]C
for 6h. The sol vent was evaporated and the product 30 peptide Ic ([err]

"peptide 1") was purified by reversed phase | i qui d chronat ogr aphy:
stationary phase; Kromasil 13[err] or 5[err], 10A, Cerr] or (err]
( EKA Nobel , WOA8@336 : nobi |l e phase; acetonitrile / 0. 1pCIEBR7i01968\at er .
Yield 14ny. Mass spectronetry (el ec;ar ospray ionisation, ion trap

anal ysis, 35 positive node) indicated a nol ecul ar mass in agreement with
WO 98/ 23636the proposed structure (found m/z-—830 5 [MH' } PARES 31968

[l orr] H or TRRSMRFET Bk PCPABaP P}~ i 7630 5) . | EXAVPLES 11 - Vi1 5

Usi ng the sanme net hod as for Exanple I, and by substituting t he
appropri at ezm Ir'pp acids for Boc-D- Trp(CHO) OH and
Froc-al | ol | eOH, e pept| es listed in Table 1 were prepared. 10
Tabl e 1.3 Mass spect roscopy data Moa- X-11e-Y-Asn-Abu-N -CH CH err] OH
I%’gpt de Us:Lng the samz\e( n&El&S Tds %Eeﬁﬁlﬁlé’rﬂ g?ﬁde'b&] SEbgtiduting
Cal c. NH[erFﬁe appropriagg pgptected apino ac;ﬁqwqpr Boc-DiByp (CHO) OH 830.5
830. 4 and IEhnoc—alIDaTIéOH, theVgleptides llstéﬁlﬁrﬂTable 1 were 816.4
IV D Tr 870.5 70.5 Vv D-Trp
e Frenprsd, 2 830.5 VI DNal allolle
841.5 10 841.5 Vi DTrp A a(3,3- 844.5
844.5 Table 1. Mass spectrqficepiytata A nunber of reference peptide
am des were xDared 20 according to the nmethods disclosed in WXO5/02609 in
or der ;? le-Y~- sn-—Abu-N——CH-CHzo :
15 * CHz CH,CH,CH;NH,
Peptide X Y Mass spec.
Calc. MH' Found
II D-Trp Leu 830.5 830.4
III D-Trp Val 816.4 816.4
v D-Trp Cha 870.5 870.5
\'4 D-Trp Ile 830.5 830.5
VI D-Nal allolle 841.5 841.5
VII D-Trp Ala(3,3- 844.5 844.5
diethyl)

A number of reference peptide amides were prepared

20 according to the methods disclosed in W095/02609 in order
to compare the properties of the present invention with
those known in the art. These reference peptides are
listed in Table 2.

25 Table 2. Reference peptides

Mri:'a-x- Ile—Y—Asn-Aliu—N——CH-CONﬂz

CH3; CH,CH,CH:NH,

30
Peptide X Y
r-IX D~Trp allolle
r-X D-Trp Val
r-XI D-Nal allolle

RECTIFIED SHEET (RULE 9t)



to conpare the properties of the present invention with t hose known in

the art. These reference peptides are listed in Table 2. 25 Table 2.
Ref erence pepti des Mpa- X- 1| e- Y- Asn- Abu- N- CH CONH2

CH err] CHerr]CHerr]CH err]NH err] 30 Pepti de X Y
r-1X D Twid ogn3esg allolle r-X D-Trp Vadoriseorioioés Xl

D- Nal allolle WD 98/ 23636

PCT/ SE97/ 01968 20 20 EXAMPLE VI |
Using the nethod of Exanple I, but substituting Nerr]-ethyl- ornithine
for the N er EXAMPLRYVIRBINI no acid, the following 5 peptide (M) was
prepared (found miz =855.1 [MH err]]; calc. for

[Clerr]Herr]Nerr]Jerr]StH err] mx = 855.5).
Mpa- D- Nal - | | &sdhgothe-mMaethod o Exafikl EHL er b OHsudgtituting N*-ethyl-

Vi1 15 exmmbreLRs o AT BE A PIRORRS The

conpounds 5of pepeidecdeDII) nvetprepaced lEoasdassed=856.a ZMHNENB&LcOf in

vitro and invive.biol ogical systems. M test systems are chosen to
be as rel evaffit 301‘11126?({%0@%3& R do5E] .

%pa—D_Nal—Ile-alloIle—Asn—A?u—N — CH-CH>0H

|

10 CHs3~CH; CH-CH,CH>NH>

Peptide VIII

15 EXAMPLE IX

BIOLOGICAL EVALUATION OF COMPOUNDS

The compounds of the present invention can be assessed in a

20 number of in vitro and in vivo biological systems. These
test systems are chosen to be as relevant to the intended
human patient as possible.

i) Oxytocin receptor binding assay

25
Recombinant human oxytocin receptors were expressed in
either CHO or HEK293 cells using standard molecular
biological technidues. A membrane fraction was prepared and
incubated in the presence of ['**I])-oxytocin and varying

30 concentrations of heptapeptide analogue. Membranes were
then isolated by filtration and counted for radiocactivity
to determine oxytocin binding. An inhibition constant K; was
determined for the analogue. The results obtained are

presented in Table 3.
35



hhnan’patient as possi bl e. i) Oxytocin receptor binding assay 25

Reconbi nant human oxytocin receptors were expressed in ~either CHO or

HEK293 cel I s using standard nol ecul ar bi ol ogi cal techni ques. A nenbrane

fraction was prepared and i ncubated in the presence of _

[[err]I]-oxwmeimaezsnd varying 30 concentrations of heptappghkgaondeg! ogue.

Menbr anes were then isolated by filtration and counted for

radi oactivity to determ ne oxytocinghinding. An inhibition constant

Klerr] was determ ned for the anal ogue. The results obtained are

presented in Table 3. 35 WD 98/ 23636

PCT/ SE97/ 01988le 3. Oxytocin receptor assay; inhibitdbn constdabsex3.

Oxytocin receptor assay; inhibition constants Klerr] Pepti de

Klerr] (nMPeptbdé&EM K; (nM); meantSEM. 250. 16 |1

3.20.75 Il 0. 25800 &0 Y 7.01.85 v

1.40. 15 1V 3.260019 Vi 2.40.85 5 i)

Ant agoni st &fect in vitrB.80E&.3uman ut erus nodel Uterus nuscle

tissue fromtWonmen in late ?r%@héﬁty under goi ng Caesar ean section was
8

cut into st¥ips which wereld®Gokted in a tissue bath filled with
Krebs-RingéVIbuffer ang- 3§£ated with carbogen (95% (Jerr] + 5%
Cqerr]) QMQ 2nit tric miscle tension detected with a
tensi on transducer were recorded on a G ass pol ygraph. 15 The

concentritign-effect curve of oxytocin was recorded.
21) Antagonist effect Xn vitro in a human uterus model

Uterus muscle tissue from women in late pregnancy
undergoing Caesarean section was cut into strips which were

10 mounted in a tissue bath filled with Krebs-Ringer buffer
and oxygenated with carbogen (95% 0, + 5% CO,) gas. Changes
in isometric muscle tension detected with a tension
transducer were recorded on a Grass polygraph.

15 The concentration-effect curve of oxytocin was recorded.
The effect measured in this case corresponds to the net
value of the integrated contraction curve during the 10
minute period following agonist (i.e. oxytocin)
administration. A concentration of oxytocin giving at least

20 half-maximal response was selected. This concentration of
agonist was administered to the tissue in the presence of
different concentrations of antagonist heptapeptide
analogue and the response was recorded. The concentration
of antagonist required to reduce the response to 50% of its

25 control value was determined by regression analysis and is
given here as an ICs; value. [ICso value = concentration of
antagonist required to reduce the effect of a given agonist
dose by 50%]. The results are given in Table 4.

30



The effect neasured in this case corresponds to the net val ue of the
I ntegrated contraction curve during the 10 m nute period follow ng
agoni st (i.e. oxytocin) adm ni stration. A concentration of oxytocin
giving at |least 20 hal f-maxi mal response was sel ected. This concentration
of agoni G ogBsssgdni ni stered to the tissue in the preseseqdbroioss
different concentrations of antagoni st heptapeptide anal ogue and the
response was recorded. The concentrati ongs of antagoni st required to
reduce the response to 50% of its 25 control value was determ ned by
regressi on aleblsis dmhibition of vagorieste effeait I(Gharud madle®) [ Jerr]

val ue = con ggnhsaunaiuhaed_Lo reduce the effect of a
gi ven agoni sLePtd gn_uuerus,moded {pM) given in Table 4. 30

WD 98/ 23636 511 PCT/ SE97/ 01968

22 Tabl gfZVI1hhi bi8tdn of agoni st effect (uterus nodel) Pepti de
IC[err], human uterus nodel (nM [ ol r-vill 183

iii) In vivo rat nodel 5 Sprague Dawl ey rats (ca. 250 g) in natural
estrus were iii) ditaesivoetriagentodeih [ nactin (0.5 ng / 100 g body wei ght,
i.p.). The activity of the myonmetriumwas neasured with the aid of a

catheter fixed in the uterine cavity and filled 10 wth nodified Lockes
sol uti on. Th¥pxagurtDawlegysrabanécee®50 gt dnanstarhine®eBas fwewe transducer

and ne Contaiddiittisea WIEE LRECLAPNON Be(/a38008! KOLGN{JRAS! TD)-

The dose-response curve for oxytocin ( 1] 1
[err] nol / kg)ivle + &6 @sgivihyt of sthagwaned risgpwasemeasured wikttite ed by

integration #fdtde  Watbeduti BOxédOirlkhe ut@ridbesal ol O N | st

i njectiop. A dqase of, gxytocin i ving an effect corTesponding to an
intralu euw{¥h Wﬂ%%ﬁﬁéétFBHkﬁ?e§ gt e caphateg was eennedtache |inear

20 section ofotdhestatham BASASEOLES effrandtiused0a8d0EtheX¥bRE dctions
were recorded on a Grass polygraph (model 7D).

The dose-response curve for oxytocin (2x10™ - 5x10°3

15 'umol/kg) was recorded. In this case the response was
quantified by integration of the curve during the 15
minutes following agonist injection. A dose of oxytocin
giving an effect corresponding to an intralumenar
contraction pressure of 10 - 30mm Hg and within the linear

20 section of the curve was selected. This dose of oxytocin
was administered to the animal in conjunction with at least
two different doses of antagonist and the effect was
recorded. The dose of antagonist which reduces the effect
of the agonist to 50% of its control value was determined

25 Dby interpolation and is given here as an IDs, value. [IDso
value = dose of antagonist required to reduce the effect of
a given agonist dose by 50%). The results are given in
Table 5.

30 The duration of action of the antagonists was also
determined in this model. An oxytocin dose was selected
(2x10™* - 5x10°% pmol/kg) giving an effect corresponding to
half the maximum effect (this dose is the EDso). The effect



was administered to the animal in conjunction with at |east t wo
different doses of antagonist and the effect was recorded. The dose of
ant agoni st whi ch reduces the effect of the agonist to 50%of its
control value was determined 25 by interpolation and is given here as an
D err] val we9sf28d3s0 val ue = dose of antagoni st requi reci/SEs7/0maice t he
ef fect of a given agoni st dose by 50% . The results are given in
Tabl e 5. 30 The duration of action of 2ghe antagonists was al so
determned in this nodel. An oxytocin dose was sel ected (2x10[err] -
5x10[ err] [eetqeminq@)hegﬁe\nlﬁgtaﬁ semecas chay dysod@enflaterminagipn t he
maxi mum ef f i Se .S r - _ WO
883:‘11%@ aﬁooq)%. Pin ahlﬂsggl?i& éQSe Uhes %&%&59/ 6%%%

98/ 23636

23 det eunim?dwh@mkcj)s ddassaeegavel 8t 1dfstt Bow rihnd@lieiBhnati Bhe
defined above. An a%a %\?eSt dose was sel ted 8x1g%err% 4x10[ err]
[ err] mol / kgFeSBORES ¢ 33 agent gLt A506RE response to

t he agon'ss'éI exﬁériﬂmtb,egammgdafsehheg &mmgdmﬁ andl agktagdnses wérd hle
agoni st and_antagpni st _were co:za nistered. At 20 nute,intervals
thereafter, ﬂog’glgmlsst%ﬁe‘{'he\‘taatgnpﬁmg%o:f‘fet%@g'sa '%F?‘E%?Ed dR%eT he
response waef the negenisid.albne were &dikimisisrddiandnitiei responﬁetm agoni st
effect to d 0 /o a 0 _de

i nterpol ati g‘%ggﬁﬁeﬂ&s ﬁ?eve t“h ttﬁkﬁh ?ﬁknﬁgaiﬁlﬁb%iéx F(} &EF%Q J[ val ue
time periodefégetria dﬁtﬁll{me tO 25§f pEcits evletigig yaduggesdose to decline

by 75% .0 Th@etermiSsdl B iHt@r ?Bﬁﬁﬁ%ﬁdaﬁ&‘ J@gﬁre% herL5 alaBh& £, | nhibition
of agoni st effect £|n VIiVO ra err] rat nodel

(nnol / kg) tFBrPe: Hem Folee T rhime Perlod r?qulred for © ©. 90. 3

1692 eff&ctiveness of 2 $8ndle dose to decline b§095%1. Thét is evident
fromthe resul tgﬁgresent ed in Tabl e®8§15 ghat 20 the conpounds of the

pr esent i nv&REtT 3 :ﬁrqse?ég‘tedaén as the earlier conpounds in the
rat nodel, both in ternms of

15 Table 5. Inhibition of agonist effect {(in-vivo rat model)

Peptide 1IDso, rat model {nmol/kg) ts, rat model (min)
I 2.940.3 16942
r-IX 2.9+0.3 18049

It is evident from the results presented in Tables 3-5 that
20 the compounds of the present invention are at least as good
as the earlier compbunds in the rat model, both in terms of
potency and duration of action, and that they are superior
to the earlier compounds in the more relevant human model.

25 EXAMPLE X
PHARMACEUTICAL FORMULATIONS
Solution in isotonic buffered saline for i.v. injection.

30

The following solutions were prepared:



potency and duration of action, and that they are superior to the
earlier conpounds in the nore rel evant human nodel. 25 EXAMPLE X
PHARVACEUTI CAL FORMULATI ONS Solution in isotonic buffered saline for
I.v. injection. 30 The foll ow ng sol utions were prepared:

WD 98/ 23636 WO 98/23636 PCT/ SEQ7 h&xE87/01968

24 Solution A (0.02 Mcitric acid) citric acid nonohydrate
0.42 g distilled water ad 2400 m Solution B (0.04 M

di sodi um hydr ogen phosphate) 5 Na[err] HPO err]. 2H20

0.712 g Solutifinsii |(Pe@2Wt@itric amid) 100 ni To 27 m of solution

A is added 23 nml Gf+,S@ WkhMmEa f ,NaCl and 0.322 g of peptide
acetate. The pHis 10 agjustedo#gégE%%\MQTﬁ%sglution A then distilled

water is addedistd ldedewatent al v&f umd 08f m200 nl. Finally, the
m xture is fi tanr ter L \Vex- e ' i ves an
xture is febigrash Breuel &%éwagxéégh ggbgbhgéé)s g

I sotoni ¢ solution containing O. (calculated as free
base) sui% abl e fdf@2FR@r-8FeBous 15 injectd.dd2 g Tabl ets for oral

adm nistration gistilhedf ghtow ng cpyrporgpt givwere conbi ned: 20
Peptide | acetate 108 ng manni t ol
7.7 ¢ | act ose 6.0 g

m crocrystaltd 27 efl lofl 86gution A is added28 fil of solution B, 0.81 g
of NaCl and 0.322 g of peptide I acetate. The pH is
10 adjusted to 4.5 with solution A, then distilled water is
added to give a total volume of 100 ml. Finally, the
mixture is filtered through Sterivex-GV 0.22 um. This gives
an isotonic solution containing 0.3 mg/ml of peptide I

(calculated as free base) suitable for intravenous
15 injection.

Tablets for oral administration

The following components were combined:

20
Peptide I acetate 108 mg
mannitol 7.7 g
lactose 6.0 g
microcrystalline cellulose 6.0 g

25 crosslinked carboxymethyl cellulose 200 mg
talcum 800 mg
magnesium stearate 200 ng
polyvinylpyrrolidone/ethanol to bind

30 The blended mixture was formed into tablets using standard
methods. The mixture is sufficient to prepare 100 tablets
containing 1 mg of peptide I (calculated as free base)
each.



25 crosslinked carboxynet hyl cellul ose 200 ng tal cum

800 ny magnesi um st ear at e 200 ny

pol yvi nyl pyrrol i done/ et hanol to bind 30 The bl ended m xture
was formed into tablets using standard met hods. The m xture is
sufficient &R dipsRgre 100 tablets containing 1 ng of pegidyER7bioss
(cal cul ated as free base) each. WO 98/ 23636

PCT/ SE97/ 01968 - 25 25 Enteric tablet for
oral adm nistration 25 of the aforéenentioned tablets were air-spray
coated W t hgnted{ld tibleft €ok| kA cadpniite-atiiohal ate (4 ny per tablet). 5
Al so useful in the invention is the conposition disclosed i n WO 95/ 25534
in which the active agent (desnopressin, for i nstance), can be

sgbst i tut edzbyofl hghe QifioRen éﬁtﬂ@ﬁ@dgﬁéuﬁlé’&i werfﬁhﬁi?l’-ﬁﬁﬁﬁjr taesd ivfﬁrt-h The
adapt ati on the ¢ ition to t he hi gher a s_.of active
agents requ &%om?cf’ g‘})eq'iuHPﬁﬁo?ﬁ%%%?%(ﬁ?qﬂ}agattﬁe ‘Qa%?e?efgg%n:{?ﬁ)rr the easy
reach ofs the person skilled in the art. EXAMPLE XI 15

EVALUATI ON T T lutions O he h | de. I es of the
pr esent %?/'gnp%%dlmérnetgfae§§yg#w hlgcc#rlrlfosﬁoﬁgé%gggé%rgls%%f% %e of 20
aqueous f or iml @@ i 92 55Re ivowhichnbhevaret isteoeggnto{desmeprressin, isgks at 50

C and ali PlaTe F g Sl |
and all quf?ﬁét%)géé’) MLl BQV"EugEEiBS‘t&&‘&a%’ ;{q%relcémggﬁﬁééyéééopa’iﬂf h;th or i ned

Ref erence peptides were studied In . gradatlon_M@s

as the | osstle Pegistfe inventiopy Tt AHaRfAtin@eRf, tRRIEPBAGRHEINT the
na';)ijre o thendbe HeC WGBS BABUREHIHE et IR agenitkt Feglitrdd eaeeed in
Tabl e 6incorporated into the tablet is within the easy reach of

the person skilled in the art.

EXAMPLE XI
15
EVALUATION OF STABILITY

Solutions of the heptapeptide analogues of the present
invention were prepared with compositions representative of
20 aqueous formulations. The solutions were stored for several

weeks at 50° C and aliquots were withdrawn periodically for
analysis by HPLC. Reference peptides were studied in
parallel. Degradation was determined as the loss of peptide
(2 by weight per week}, independent of the nature of the

25 decomposition products. The results are presented in Table
6.

Table 6. Stability test

Peptide Composition of test solution Degradation at
50°C (wt%/week)
I Isotonic citrate/phosphate 0.4

buffer, pH 4.5
r—-IX as above 2
III as above 0
r-X as above 4
VI as above 1
r-XI as above 4




Table 6. Stability test Peptide Conposition of test solution

Degr adati on at 50[err]C
(wt % week) I | sotonic citrate/ phosphate 0.4
buffer, pH 4.5 r-1Xx as above 2.9
[11 as aqu 0.7 r-X e
4.3 8as above 1.2 Pcr@w@%/
above 4.0 28 WD 98/ 23636

PCT/ SE97/ 01968 26 The results
presented above clearly indicate that the conpounds of the invention

are nore stabhe ressidsutpresehhad abové hel gt dnsliyadesehabethsonpounds. In

practice, th d st abi neans_t ha ueous f I atl ons will
have a | ongeéf"&g'??eﬂdgc q‘e@ id 1B¥efllé < ety SIE:I'I‘ ﬁe?‘P s°f‘ﬁg’1ej
refrigerat edthe pprgyeioBdyi descthbedi comuiwids. Islapragsmb} ctshisasul t, there

wll be ne t dto
prepare % |i{a{:€?%§k$%§é§l?%§ r}%ﬁ%&% § m?éf‘ {ll g‘"rllﬂ'?\nfl I be
r educed. haveea mctsbﬁllﬁglpfécm m |Jess dembpddhgt instiebrt he

conpounds whée@efdmor&f&q@b%eaa &eoﬁgg@%%fde%ntﬁw ePdadaig1d after
Eg&}gég?}big§%v1ngs which result, there will be benef}ts in both
CLAI M5 convenience and safety because the need to prepare

10 individual doses immediately prior to administration will

be reduced.

The manufacturing process will also benefit, since the
compounds will be more resistant to decomposition during
15 and after purification.



1. A hept apepti de angl a_pharmaceutically acceptabl e salt
t hereof, having oxyt ocﬁﬂ'ﬂﬂ@},ﬂ"ﬂﬁ,’i&" tivity and consisting of a
hexapeptide noiety S ana acCy "y " edm®inal [err]-am noal cohol residue Z

bound to the nmoiety S by an am de bond, wherein the [err]-am noal cohol
Zis: st er r] OH (2) 10 WheicaisEofdIvE
(CH[err])[é??ﬁihw+§Tin Is 1-6 and Ais H or -C (=NH) NHerr], 15
and wherein Ris CHerr] or (Jerr]Herrds and the noiety Sis:
Mpa- X- 1| e- Y- Asn- Abu- (S) 20 wherein Ma, Ile, Asn and Abu
have the foll ow ng meani Nng: CLAIMS Mpa 3- mer capt opr opi oni c
acid residue 25 Il'e isoleucine residue Asn

aspar agi ne yesidyu . u a-am.n .C_Aaci si due;
and wher ei n{' % %eptapeptkdlesa%a redrra%i & gﬁ g%n%ééggg}%%jl%ﬁd 30
Y is an al i pteaptatdeasiads tbhedeof, having oxyirechapenpagenist anal ogue of

Claiml, ' 1S, ot Par-Yag | r Or
[err]-( 25- %ﬁ‘{/}l% S%d ggngf‘gﬁlﬁ@%Baaqlsgxa?.%ﬂtq#ﬁeﬁ%jé%%pgeBétrl%ﬂe.éaa%nal ogue of
daim2, whesminal ifsamiroalcolrl ntesicide Zedbodnd bd tleeandietw @ bye,

i sol euci ne, WO 98/ 23636 .
PCT/ SE97/ 01@semide bond, wherein the B-aminoalcohol Z is:

-NR-~-CH~CH,0H (2)
10
Q
wherein Q@ is (CH;),~NH-A, n is-1-6 and A is H or
~C {=NH) NH;,
15 and wherein R is CH; or C.Hs;
and the moiety S is:
M?a-X—Ile—Y—Asn-a?u- (8)
20 : -
wherein Mpa, ile, Asn and Abu have the following
meaning:
Mpa 3-mercaptopropionic acid residue
25 Ile isoleucine residue
Asn asparagine residue
Abu o-aminobutyric acid residue;
and wherein
X is a D-aromatic o-amino acid; and
30 Y is an aliphatic o~amino acid.
2. The heptapeptide analogue of Claim 1, wherein X is the
amino acyl residue of D-tryptophan or B-(2-naphthyl)-D-
alanine.
35

3. The heptapeptide analogue of Claim 2, wherein Y is the
amino acyl residue of leucine, wvaline, isoleucine,



28 alloisol euci ne“m -9 L@t ani ne, cycl ohexyl al ani ne or
cycl ohexyl gl yci ne. ﬂ“" H Q’F am pepti de anal ogue of Claim1, wherein
Y is the 5 anmino acyl r®si‘due of [eucihe, valine, isoleucine,

al | oi sol eucine, [err]-diethylalanine, cyclohexylal anine or

cycl ohexyl olios/sse3s 5. The hept apepti de anal ogue ofpcTisgemo1g68i n whi ch
nis 2, 10 3 or 4. 6. The hept apepti de anal ogue of Claim1l in which
nis 2, 3 or 4. 15 7. The heptzgepti de anal ogue of Claimé6

wherein X is the am no acyl residue of D-tryptophan or

[err]-(2- nagiitdiyolellcine, B frdiethylalanifie, cyeboleplaiapiingde ognal ogue of
Caim1l, wherein X is.the 20 am no acyl residue of D-tryptophan or
[err]-(2-na P]‘r%h ypolycing, ne, Y is the am no acyl residue of [eucine,
val i ne, i sol euci ne, alloisoleucine, [err]-diethylalanine,

cycl ohexyl a} ani 0 i l , 25 . A
hept apepti 34e' 'angﬁgg&gﬁégéggglf%%g%%aﬁa alem% ggf!é%t_ %ﬁ éh&tef‘%n% l% th%M
a- D- Tr pSi | eamiinopldcylAzeshidue N GevgHneg,r veliingp isoleucine,

CH3 CH2CH2 NH2 - - 1J.e~al.l_gl| e- - - N - .CH OH
CH err] C:I-l%frlrcjld%ee}l rc]i %?eg’; ‘i 'E%[eeérhslﬁa[l ?’?’ }‘gsgé%f\gﬁexy lal%lne[ %rrr]
Moa- D- Tr p- |dyzlaiHexiyilglfemndbu-N - CH CH err] OH

CH err] CHerr]CH err]NH err]

5. The heptapeptide analogue of Claim 4 in which n is 2,
10 3 or 4.

6. The heptapeptide analogue of Claim 1 in which n is 2,
3 or 4.

15 7. The heptapeptide analogue of Claim 6, wherein X is the
amino acyl residue of D-tryptophan or B-(2-naphthyl)-D~

alanine.

8. The heptapeptide analogue of Claim 1, wherein ¥ is the
20 amino acyl residue of D-tryptophan or f-{2-naphthyl)~D-
alanine, Y is the amino acyl residue of leucine, valine,

isoleucine, alloisoleucine, f,B~diethylalanine,

cyclohexylalanine or cyclohexylglycine, and n is 2, 3 or 4.

25 9. A heptapeptide analogue according to Claim 8 selected
from:

M§a-D—Trp- Ile—alloile-Asn-—Akl)u—N———CH-—CHzOH

30 CH; CH.CH,CH);NH,

Mga-D—Trp-Ile-al loIle-Asn-Aliau-N-—--CH-CHzOH

CH; CH,CH,CH,CH,NH,
35
M?a-D-Trp-Ile—alloIlefAsn—A?u-N———CH—CHﬁH{

CH; CHCH,NH,



WD 98/ 23636 u[" Im PCT/ SE97/ 01968
29 Mpa- D- Tr p- | | WﬂN---mm[err]OH
M-

CH err] CI—I[err]CH[err]CI—I[err‘]N

NH[ err Mpa-D-Trp-lle-Ala (3, 3-diethyl) -Asn-Abu-N---CHCHerr]OH 10
CH err] CHyenbdfabiserr] CH err] NH err] PCT/SE97/01968
Moa-D-Nal -1l e-alloll e-Asn- Abu-N--CH CH err] OH

CHerr] CHerr]CHerr]CHerr]NHerr] 13g

Mpa-D-Nal -1l e-Al a(3, 3-diethyl)-Asn-Abu-N---CHCH err] OH

CH err] CHerr]CHerr]CHerr]NH err] 20

Mpa- D- Tr p- Mﬁ-ﬂ-é‘rp\sﬁlﬁbmlNILMH@]&-I—CH-C%OH

CHerr] CH

Mpa- D- Tr p- | | e- Leu- Asn- Abu- N- CH- CH[ er r | OFH2 5-H,CH,CH,NH-C=NH

CH err] 5CH err]CH err] CH err] NH err] |

Moa-D- Trp-11e-Val - Asn- Abu-N-CH-CH err] OH 30 NH,

ot e asnag B i T [ MG dthy ) -nsh® u-N-{H'-CHon

CHerr], CHerr|CHerr[CH err[NH err] 35 10 hel _h ti de anal ogue
of daith1 havi ng t he structure: J% &PW

Mpa- D- Tr p r N _%gﬁ 1

CH err] CH[ﬁé)r [ Cilﬂ?er r?‘és—éler r [A el ? %ne hept apepti de anal ogue of
C aim1 havi ng t he structure: CHa CH,CH,CH,NH,

15
M{a-D-Nal—I le~Ala (3, 3-diethyl) —Asn—AI')u-N-——CH—CHZOH

CH; CH,CH.CH,NH,

20 M?a—D-Trp-Ile-Ile—Asn—A?u—N———CH—CHﬂn{

CHz CH,CH.CH,NH,

Ml‘aa-D—Trp- I le-Leu—Asn—Aﬁm-N——CH— CH,0H
25

CH3; CH,CH,CH,NH,

M?a—D—Trp—Ile-Val-Asn—A?u—N—-—CH-CHxHI

30 CH; CH,CH;CH,NH,

M?a—D-Trp—Ile~Cha—Asn—A?u—N;~—CH—CHAHI

CHs CH.CH,CH,NH,
35

10. The heptapeptide analogue of Claim 1 having the
structure:

M;laa-D-Trp—Ile-alloI1e—Asn—Alfi>u—N————CH-CH20H

CHs CH;CH,CH;NH,

11. The heptapeptide analogue of Claim 1 having the
structure:
45

M§>a-D-—Trp—I le-allol le-Asn—Al?u-N———CH—CHzOH

CHz; CHz;CH2CH2CH,NH,



45 Ma-DTrp-IIe-aIIoIIé-_Asn-Abu-N[err]Cl-I-Cl-l[err]O-l

CH err] CHerr] CHerr H err WD 98/ 23636
PC[T/ SE]97/ 0[1968] [ ]”'mm"“mrﬂmlm | : ] 30 12. The
hept apepti de anal ogue of cfaim hdvi mg t he structure:

Moa- D- Tr p- Ky GogMakf! | €- Asn-Abu-N-[err] CH CH err] CH PCT/SES7/01968

CHerr] CHerr|CHerr]CH err] NH C=NH
NH err] 10 13. The heptapeptide analogﬁe of Caim1 having the
|

structure: Mpa-D-Nal -1l e-Al a(3,3-diethyl)-Asn-Abu-Nerr]CHCH err] OH
15 12. The heptapeptide analogue of Clain’H dravling the
CH[err]CH[%&&Lg@pggt]NH[err] 14. The hept apepti de anal ogue of Claiml
havi ng t he structure: 20

Mpa-D-Nal -1l e-allolle-Asn-Abu-Nerr]CHCH err] OH

CH err] CHP%:;P@HFErI}E}@kio%IQ1A§nﬁﬁbu2 ——CH4GH20N phar naceut i ca
conposi Bi on ST | o ically ef fecti ve anount of a
hept apept i de anal ogue of C aim 1 antdHa-BheRALEHCCEEE| y accept abl e
carrier. 30 16. The conposition of Caim15 which lis an aqueous

solution for nasal, subcutaneous or intravenous adWzni strati on. 35
17. The conposition, of C ai 5, erein the carrjer
10 Iy%. The heptapep{qég analogue o% Slafh ieiav1ng-the

structure:

M?a-D—Nal—Ile-Ala(3,3-diethy1)ﬁAsn-A?u-N;——CH-CHxnI

15 CHz CH,CH.CH,NH,

14. The heptapeptide analogue of Claim 1 having the

structure:

20
M??-D-Nal—Ile-alloIle—Asn—A?u-N——-CH—CHﬂHi

" CHz CHCH.CH,NH,

25
15. A pharmaceutical composition comprising a
pharmacologically effective amount of a heptapeptide
analogue of Claim 1 and a -pharmaceutically acceptable
carrier.

30

16. The composition of Claim 15 which is an aqueous
solution for nasal, subcutaneous or intravenous
administration.

35 17. The composition of Claim 15, wherein the carrier
includes a buffering agent.

18. The composition of Claim 15, in the form of a tablet,
a capsule, granules, and similar, for oral administration.
40



incl udes a buffering The conposition of Claim15, in the
formof a tabl et ”imHHHH"lHM*m ules, and simlar, for oral
adm ni strati on. 23636 _

PCT/ SE97/ 01968 31 19. The use of a

hept apept i dgoagdgague of A aim1l for reduci ng or bl ockipgg/debBoioes
contraction of uterine nuscle. 20. The use of the conposition of Claim

15 for reducing or 5 blocking the contraction of uterine nuscle. 21.
The use of Claim 20 wherein the uterine nuscle contraction is associ at ed
W th pre-terdm | dheunuse oanZRepﬂ'et;eepiseleofan@llagnEZvamBamm tfloer ut eri ne

nmuscl e C ' | OCI t 3. A nethod
of treatnen %ﬁg‘fde?’? ep%oggglggrﬁ&vﬁi%c 'S {EEBE Byaéﬁgﬁilg?ra‘fslcolnez ‘to a wonan
in need of such treatnment of a 15 conposition of C aim15. 24. The use

of a heptapgpli %ea‘&%'eogﬁetﬂé &ﬁﬁ&gljtlf&{ otfhelamtigaf&?@eﬁc ?ﬁlolé'ras' as

and hyperpl asias, schizophreni a, behavi oral disorders, erec
dysf unctd orPlegkingnkei sAnbPRGRLPR Rl tEFRgt BUAFLR- r el ease, or as a
cogni tion- enhanci ng, inmunonodul at i ng or fertility- regul ating agent.

25. A netho for eparing ept apepti al ogue, or

phar naceut i l'ffc 8% E%gﬂl éqa g\? H eBk??dE‘F'?FJ‘ZS ant agoni st
activity ambmrwtﬁbnngsoasaobmawmﬂmﬁpm-ebm lab&uand a C-term nal
[err]-am noal cohol residue Z bound to the

10 22. The use of Claim 20 wherein the uterine muscle
contraction is associated with menstrual pain.

23. A method of treatment of pre-term labour which is the
administration to a woman in need of such treatment of a
15 composition of Claim 15.

24. The use of a heptapeptide analogue of Claim 1 for the
treatment of neoplasias and hyperplasias, schizophrenia,
behavioral disorders, erectile dysfunction, inflammation
20 and inappropriate milk release, or as a cognition-
enhancing, immunomodulating or fertility-regulating agent.

25. A method for preparing a heptapeptide analogue, or a
pharmaceutically acceptable salt thereof, having oxytocin
25 antagonist activity and consisting of a hexapeptide moiety

8 and a C-terminal B-aminoalcohol residue 2 bound to the

moiety 8 by an amide bond, wherein the PB-aminoalcohol Z is:

~NR-CH~CH,0H ) (2)
30
Q
wherein Q is (CHz),~NH-A, n is 1-6 and A is H or
~C{=NH)NH, and wherein R is CH; or CyHs:
35

and the moiety S is:



moi ety S by an anide [err]-aninoalcohol Zis: [err]
wherein Qis (CH[err])ﬂi ‘m ﬂﬂp 1-6 and Ais H or
-C(=NH)NH[err] and wherse enr or CJerr]JHerr]; 35 and the

noiety Sis: MD 98/23636

PCT/ SE97/ 035 eki23636 32 PCT/SE97/01968

Moa- X- I | e- Y- Asn- Abu- (S 5 wherein Mia, Ile, Asn and Abu have
the foll ow ng meani ng: 32 Mpa 3- mer capt opr opi oni ¢ aci d
resi due Il e isoleucine residue Asn aspar agi ne
residue 10 Abu a-am nobutyric acid residue; and wherein
Xis aDa & le=¥rhsw-Awid; andSs) Y is an aliphatic a-anino
aci d, 15mﬁ:E§eduerﬁg—a—eo¥respondlng conmpound wherein Zis Y. [Jerr]

20 wherein Mis (CHerr])[err]-NPh

t
-(CH[ er 8] ) [ er r] wNePpim(Mpi) NHeer Asn and Abuv%ﬁﬁ%nﬁh&mﬂ?LQDWRWQ of the groups
P are nitrogen meaning;Protecting groups and the rest are hydrogen, n is

1-6, and R[err] is CHerr] Clerr]Herr], 25 using a
bor ohydride salt or %P%Lﬂﬁﬁmq§H49§°E6PBH9B%?d%P%ﬁ residue

Ile isoleucine residue
Asn asparagine residue

10 Abu o-aminobutyric acid residue;
and wherein

X is a D-aromatic o-amino acid; and

Y is an aliphatic o~amino acid,

15 Dby reducing a corresponding compound wherein Z is Y:

-NR*~CH~CO-0Bn (Y)
M
20
wherein M is (CH;),~N(Pht) or - (CHz)n,-N(P)-C(=NP)NP>
wherein one or two ¢f the groups P are nitrogen
protecting groups and the rest are hydrogen, n is 1-6,
and R! is CH; or C.Hs,
25
using a borochydride salt or a substituted borohydride or
borane.
26. The method of claim 25, wherein the borohydride is
30 NaBH,.

27. A method of preparing a pharmaceutical composition
intended for treatment of pre-term labour and menstrual
pain, neoplasias and hyperplasias, schizophrenia,

35 behavioral disorders, erectile dysfunction, inflammation

and inappropriate milk release, or as a cognition-



bor ane. 26. The thod of claim25, wherein the borohydride is 30
NaBH err]. mr , ﬂw i ng a pharmaceutical conposition
i nt ended for treat rrent m’rmn and nenstrual pai n,

neopl asi as and hyper pl asi as, ‘'scHi zéphreni a, 35 behavioral disorders,

erectil e dywbuwggissen, | nflanmation and i nappropri ate mdisEypbieese, or
as a cognition- WO 98/ 23636

PCT/ SE97/ 01968 33 33 enhanci ng,

i mmunonodul ating or fertility-regul ating agent, t he net hod conpri sing

conbi ni ng aerktwtca‘pmot lowunenddglating or f&_rrt!iéihncewmbiaqu agsait.abl e sal t
t her eof, é‘gnéPh\GdO%'oﬁpglsf:’géterm 1 & 'eb)faﬂ@ﬂt @é‘sérfé eSIé)f ot

hexapept|de noi et err]-anm noa coh due "z bound
to the mlamas;%sﬁl&ﬁl% Yecerblawidld §herecferkaving rﬂi‘a&ft’(ﬁﬂ%‘l Zis:

[err] anta onl\@tera%*tlincysaﬁ@'&&{d’ﬂQt[lef bENe Rexfpést lad 1@1@ is Hor
-C (=NH) NH[er‘:l d wherein Is CH3 or (Jerr]Herr]; and
the moi ety & and a C‘tlmlﬂall %-e\mmalmhwl reggyiue 29 bound to \M”@rel n l\/pa

| d he foll
5 mor capt oftRT Shis e Pl PRSPAIPRd, wherein TRER duipontoahot &tdtle 25

Asn asparagi ne residue
~NR~CH-CH,0H (Z)

10 Q

wherein Q is (CH;),~NH-A, n is 1-6 and A is H or
-C (=NH) NH;,
and wherein R is CH; or C3Hs;

15
and the moiety S is:
M?a-X-Ile—Y-Asn*A?u- {(S)
20
wherein Mpa, Ile, Asn and Abu have the following
meaning:
Mpa 3-mercaptopropionic acid residue
Ile isoleucine residue
25 Asn asparagine residue
Abu o-aminobutyric acid residue;
and wherein
X is a D-aromatic a-amino acid; and
Y is an aliphatic oa-amino acid,
30

with a pharmaceutically acceptable carrier.
28. The method of claim 27, wherein the composition is an
intimate mixture of the heptapeptide analogue or salt

35 thereof and the carrier.

29, The method of claim 28, comprising covering said



Abu a-anmi nobutyric aci g] ' ' and wherein Xis a
D-aromati c a-am no aci "lmmgly lg Y is an aliphatic a-am no acid,
30 wi th a pharmaceutfcad I'y ”Ie carrier. 28. The net hod of
claim 27, wherein the conposition i's an intimte m xture of the

hept apept i dgoagigdssgue or salt 35 thereof and the carrier. pcr/sEs70i88 The
nmet hod of claim 28, conprising covering said WO 98/ 23636

PCT/ SE97/ 01968 34 34 mxture with an enteric

coat, in particular an enteric coat not readily soluble at pH 5.0 and
| ower . 3Guixkheremetibhdanfextetiv 2dadr, 29, pephpeukamncar anteixtiicngoak

granul ati ng gLty 8o F{ &'ad igd 1579 ahal ThFed, capsul e.

30. The method of claim 28 or 29, comprising tabletting or
5 granulating the mixture and/or filling it into a capsule.



