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1, PEPTI DES FOR ‘I NHI Bl TI NG PEPSI N RELEASE REPIACENENT SREET
relates to peptides able to inhibit the rel ease of .pepsin, {{to subsgtitution
derivatives and salts of such peptides and to pharnmaceuti CEL|D£QHP'___S_Q_'[__{,!M§I$_
contai ning these peptides. The peptides may be of use in t@ i

di seases related to the rel ease of pepsin, and nore particularly the
treatnent of ulcers or oesophagitis. A new peptide has recently been
isolated frompig intestines; this peptide, known as sorbin, has 153

natural am no acids (WD 89/06241). Sorbin and its C term nal peptide
fragnents (up to 40 am no acid residugs) are able to provoke an increase in
the process of absorption by the nucosa. W have unexpectedly found that
the nodification of these peptide fragnents by the insertion of at |east

one D-am no acid residue confers another biological activity on these
nodi fi ed peptide anal PgpEEDES NEQR i INHDBITING PEPSHS RELEASPSi N, a

bi ol ogi cal activity which unnodified peptides do not have. This activity
is particularly interesting in certain circunstances. Gstric digestion is
the result of the action of enzynes, hydrochloric acid and pepsin. Pepsin
Is a protein; with gastrin, it is also one of the main constituents of the
gastric juice. Its main physiological role is the initiation of protein

di gestion. However, ~many studies, have sho t si.gni fi.cant. rol e,of. pepsin
in the fornalRolVEPLQH FIHES ORARLdES A |‘9,“\4¥F}R“3§$ feé%ﬁegf rpgﬁ%‘t@nsé'ggmf‘ﬁo y
be desi rabl eddrivaiitdy drid salis@f sedtepaeides apd s pharaiacéwingl compqsitians coltaining

I nvention prt?lgsiedéae%tﬁegeﬁ}ei p%%tiaés rrht.ff bg%?%@kn {2 Bakdedt of digalds related to the

release of pepsin, and more particularly the treatment of ulcers or oesophagitis.

A new peptide has recently been isolated from pig intestines; this peptide, known as
sorbin, has 153 natural amino acids (WO 89/06241). Sorbin and its C terminal peptide
fragments (up to 40 amino acid residues) are able to provoke an increase in the process
of absorption by the mucosa. We have unexpectedly found that the modification of these
peptide fragments by the insertion of at least one D-amino acid residue confers another
biological activity on these modified peptide analogues: they inhibit the release of pepsin,
a biological activity which unmodified peptides do not have.

This activity is particularly interesting in certain circumstances. Gastric digestion is the
result of the action of enzymes, hydrochloric acid and pepsin. Pepsin is a protein; with
gastrin, it is also one of the main constituents of the gastric juice. Its main physiological
role is the initiation of protein digestion. However, many studies have shown the
significant role of pepsin in the formation of ulcers. Consequently, in certain
circumstances it may be desirable to inhibit the release of pepsin at least in part.

The invention provides a peptide of the general formula I

Al_'.Az'—A3— ‘x_ 1

in which:

A represents the residue L-Thr or D-Thr; or one of the following sequences in which at
least one amino acid residue may be of D configuration:
val-Thr,



‘ i n which: [err] represents the residue L-Thr or D-Thr; or ')nﬁ_ungAEIEqEHASBEEN
“ followi ng sequences in which at |east one anm no acid resi duE My REPIACED
confjguration: Val-Thr, : : '

relates to peptides able to inhibit the rel ease of pepsin, to substitution
derivatives and salts of such peptides and to pharmaceutical conpositions

cont ai ni ng t hese peptides. The peptides nay be of use in the
treatment of diseases related to the rel ease of pepsin, and
nore particularly the treatnment of ulcers or oesophagitis. 5

A new peptide has recently been isolated frompig intestines; this peptide,
known as sorbin, has 153 natural am no acids (WD 89/06241).

Sorbin and its C term nal peptide fragnents (up to 40 am no

acid residues) are able to provoke an increase in the process

of absorption by the nmucosa. W have unexpectedly found that the

nodi fi cation of these peptide fragnents by the insertion of
at |l east one D-amino acid residue confers another 10 bi ol ogi cal
activity on these nodified peptide anal ogues: they inhibit the rel ease of

pepsi n, a biological activity which unnodified peptides do
not have. This activity is parti cularly i nteresti ng i n
certain circunstances. Gastric di gest | o
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release of pepsin, and more parhcularly the treatment of ulcers or oesophagitis.

5 A new peptide has recently been isolated from pig intestines; this peptide, known as
sorbin, has 153 natural amino acids (WO 89/06241). Sorbin and its C terminal peptide
fragments (up to 40 amino acid residues) are able to provoke an increase in the process
of absorption by the mucosa. We have unexpectedly found that the modification of these
peptide fragments by the insertion of at least one D-amino acid residue confers another

10  biological activity on these modified peptide analogues: they inhibit the release of pepsin,
' a biological activity which unmodified peptides do not have.

This activity is particularly interesting in certain circumstances. Gastric digestion is the
result of the action of enzymes, hydrochloric acid and pepsin. Pepsin is a protein; with
gastrin, it is also one of the main constituents of the gastric juice. Its main physiological
15 role is the initiation of protein digestion. However, many studies have shown the
significant role of pepsin in the formation of ulcers. Consequently, in certain
circumstances it may be desix;able to inhibit the release of pepsin at least in part.

The invention provides a peptide of the general formula I

Al‘—‘Az—A3_;Z I

20 in which:

A1 represents the residue L-Thr or D-Thr; or one of the following sequences in which at
least one amino acid residue may be of D configuration:
val-Thr,
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. significant role of pepsin in the formation of ulcers. Consequently, in

certain - circunstances it may,be desirable to inhibit.the
rel ease of pepsin at least in part. The invention provides
a peptide of the general fornmula I [err] 20 in which:

[err] represents the residue L-Thr or D-Thr; or one of the follow ng
sequences in which at | east one am no acid residue may be
of D configuration: Val - Thr,

-2- R 1-Thr, Ar g- Pro- Val - Thr, d u- Arg- Pro-Vval - Thr,
H s-d u- Arg- Pr d n-H s-4d u- Arg-Pro-Val - Thr,

Leu-d n-Hi g d &fgi?%lg{a\}aﬁh‘lrﬁr Il e- Leg- A n-His-d u- Arg- Pro-Val - Thr,
Ser-1le-Leu-G @W‘g”!r(g'@rﬁ‘d’-a\ﬂr'&‘-h?al - Thr,

Ser-Ser-1I1e- Lemﬁmlﬂi&ﬁ@:g-gfaﬁr-mh\gal - \T/hlr , Tﬁo

Lys- Ser - Ser -l | g;1.eu-Q n.H s- 3 u; Arg- Pro. Val - Thr,

A y-Lys- Ser _559%5#1} giise&l@ ?—rﬁ st_r@ %9/&3 S‘pﬁr o-Val - Thr,

Pro- @ y- Lys- SerL&erGlin-d¢iiel@-Ard-#ra-VaArghP; o- Val - Thr or

@ u-Pro- G y- Ly sy Relneilold Grilgting Arllprfl yalgnf! 0-val - Thr s A2

represents the sequence Lys- ain at | east one am no acid
residue 15  neSeRelld-IgusHn HymArg-Pro-¥alr8aresents a coval ent bond

or the sequencesd#sdd-A-reurtilghreack19tafd-8pg- w1 -Thr, | Ndependent |y

represents 1% b%%;sc-saerg-%oerq-clll%—rl.%%l-% %LH?.ggGlu—Arg—Pro—Val—Thr,
Gly-Lys-Ser-Ser-Ile-Leu-Gln-His-Glu-Arg-Pro-val-Thr,
Pro-Gly-Lys-Ser-Ser-Ile-Leu-Gln-His-Glu-Arg-Pro-Val-Thr or
Glu-Pro-Gly-Lys-Ser-Ser-Ile-Leu-Gln-His-Glu-Arg-Pro-vVal-Thr;

A3 represents the sequence Lys-Pro-Gln-Ala in which at least one amino acid residue
15 may be of D configuration;

Aj represents a covalent bond or the sequence Gly-A4-As in which each of A4 and As
independently represents a basic amino acid residue; and

R X represents a hydroxy, amino or alkylamino group; with the proviso that the peptide
contains at least one D-amino acid residue.

20  Theinvention also provides substitution derivatives of the peptides of the general formula
I in which one or more of the amino acid residues is substituted by a protecting group or
protecting groups conventionally employed in peptides intended for biological use; when
there are two or more protecting groups, they need not be the same. Preferably, the
protecting groups are selected from lower alkyl, such as methyl or t-butyl; phenyl; benzyl

25  or substituted benzyl such as trimethoxybenzyl; 2-chlorobenzyloxycarbonyl;
9-fluorenylmethyloxycarbonyl (Fmoc) ; t-butoxycarbonyl (Boc) ; acetyl; sulphonyl; and
phosphoryl groups. '

The invention further provides peptides containing the amino acid sequence Aj-Az-A3, in
which Aj, A and A3 are as defined above.

30 The invention yet further provides pharmaceutically acceptable salts of peptides as
defined above. These salts may be obtained with organic acids such as acetic, lactic,
pamoic, maleic, citric, malic, ascorbic, benzoic, salicylic, succinic, methylsulphonic and



., X represents a hydroxy, am no or al kylam no group; with the proviso that

t he peptide contains at | east one D-anigp acid residue. 20 The

i nvention al so provides substitution derivatives of the peptides of the
general fornula | in which one or nore of the am no acid residues is
substituted by a protecting group or protecting groups conventionally
enpl oyed in peptides intended for biological use; when there are two
or nore protectlng groups, they need not be the sane. Preferably, the

protecting groulolicaswiphanic acidsiimineral agids suehgs hydroehlosic , sulphyric or phosphogic:
phenyl ; benzyl aids; ofolsbiad adids saeh Rl aéiﬂ‘éhcﬁﬁoiyfmém%%ﬂm@&[‘zw
ar

2- chlorobenzyloxycarbonyl 9- quorenyInEthonxyc onyl (Fnoc)

DUt o oar DOy B0A an 95 W SHHBHORY iR cconeiB 8RR e o Bt
[err] in windepenflently| repneseniisea Ls, &r-bBys Argef Dadrp mbidue. 30  The

I nvention yet further provides pharmaceutically acceptable salts of

peptides as s Ag ﬂ&lfeh Qv@t?ﬁé’ Ecpu-ﬁg?ﬁ&:o?ﬁhé to @mp&&ﬂt&hm OM\% Bpm%@ﬁnﬂfngmg

aci ds such as ac(i
benzoi c, salicy¥t fesé’ﬂ% Wh"é‘ mﬁ‘ét‘ﬁwes mlf,a@’ﬁnr%blampNtemmal residue or the C terminal

é3| huric or b nfegkiuerwxieﬂ fhefsare m@; 6ife)is ﬁi’dl'ét&ol Bl t{aﬁcggngi;m;g@au%ﬂé et e{ag

or carboxyneth c@g(ﬁ{ﬂngs%osmon, Buns E?g‘ﬂ'a@?' t.%/ee QHWEFI §§P|"’E‘f$n
pept i dest accorL dira ¢hase int whichrAxnepresents bysercGhi-D Ala and Amp?senieig t:d)\zalent bond
represents ¥ 0 Qve

bept i dos. acRor o eictet \ibuslfhn Yeri¥eof (2 bEbifes inglde idhe AP AINT 3 ki feag

resi dues. When aqwllerqte&neasroups is preferably the N termnal residue or the
C term nal resi due. When there are two, one is preferably the C

term nal resi duBkanipkés oTithepreféhied Peptides accotdmiotRe Mivemith d?é)ﬁktfblPdlvaUt s
preferably the N-termnal residue. The preferred peptides are those

10 "Preferred SBRONLEr N Ber W ves of the pept:des incl ude those in
whi ch Lys resi dliugsLyseRoo-Gln-D-AladilytLystlgtseNbp,ng gr oups. Exanpl es of
the preferrgd pgg{(gg[,gﬁ)lgﬁcp&gﬁ;ﬁq)ygam,i nvention are the foll ow ng:
Pro-Val-Thr-Lys-Pro-Gln-D-Ala-NHj,
Pro-D-Val-Thr-Lys-Pro-Gln-Ala-NHj,
Pro-Val-Thr-Lys-Pro-Gln-Ala-Gly-Arg-D-Arg,
Pro-Val-Thr-(acetyl)Lys-Pro-Gln-D-Ala-NH>,

20  D-Pro-Val-Thr-Lys-Pro-Gin-Ala-NHj,
His-Glu-Arg-Pro-Val-Thr-Lys-Pro-Gln-D-Ala-NHj,
Ile-Leu-Gln-His-Glu-Arg-Pro-Val-Thr-Lys-Pro-Gln-D-Ala-NHj,
Glu-Pro?Gly-Lys-Ser-Ser—Ile—Leu-Gln-His-Glu-Arg-Pro-Val-Thr-Lys-Pro-Gln-D-Ala-
NH2,

25  D-Pro-Val-Thr-Lys-Pro-Gln-D-Ala-NH>,
D-Pro-Val-Thr-Lys-Pro-Gln-Ala-Gly-D-Lys-Lys-NH3,
Pro-D-Val-Thr-Lys-Pro-Gin-D-Ala-NH3 and
D-Pro-Val-Thr-(acetyl)Lys-Pro-Gln-D-Ala-NHj.

The peptides according to the invention may be prepared by any of the conventional
30  peptide synthesis methods. For example, they may advantageously be prepared by solid
phase synthesis carried out as follows: the formation of the peptide chain begins with the
fixing of the C terminal amino acid of the chain via its carboxy group to a resin; the amino
function is protected with a protecting group such as Boc. After fixing the C terminal



, Thr - Lys-Pro- QG n-D- Al a- NH2, Thr-Lys-Pro-d n-D-Al a-d y-Lys-Lys-NH2, 15
Thr - (acetyl)Lys-Pro-Qd n-D Al a- NH2, Pro-Yal - Thr-Lys-Pro-d n-D Al a- NH2,
Pro- DB Val - Thr-Lys-Pro-d n- Al a- NH2,

Pro-Val - Thr-Lys-Pro-d n- Al a-3d.y- Arg- D Arg, :

Pro-Val - Thr-(acetyl)Lys-Pro-d n-D- Al a- NH2, 20

D- Pro-Val - Thr-Lys-Pro-d n Al a- NH2,

Hi s-d u- Arg- Pro-Val - Thr- Lys- Pro- G n-D A a- NH2,

| | e- Leu- A n- Hi saming-acidy gmammmmy@mme fepmotarigd powashing the resin with an

G u-Pro-dy- Lysﬁsrrnﬁﬁécﬁeeo te@héh Fith Bdd! &han\éah 12k placeshy wasthg) withA

lDa;:.r o- Val NThr } Lg—ghpfqgcég?é]a%qi I L%gd'_al;'él%ggg - amme Fu'nctxon of which is protected, is
Pro-D-Val - Thr - Liten Bb 1ed IvraDts%aabNy@rawpi to the deprotected amino function of the C terminal

Lo the. (nvert i AR, i of ot 2" T Sl reterably, Lkes BB She YreRings O o

synt hesi s net hockmplﬁgragmamleas ﬁmlqm”kdl\badumglﬁ)gs diisopropyleprbodiimide. The

;S)glplt |dde chaPEaEgedﬁM gbi\?\/lﬁlti hhﬁlsqaﬁﬁéd% I XI n fﬂlbagégjs’?%r%rghna atr'rl?lgtcl)&{a%ﬂtmm -
the chain via i P®tecttdy e&?‘éu this; end-amipe %H“Ctloﬁés deprawcted andft%@{qngrpftge third

protected with ﬁnﬁfo%ﬁpéahﬁﬂceﬁﬂﬂ!épTwﬁéklréé pEistite cﬁimeg thus sbtafied by fﬁxﬁg&hamaaio

-4 - oaC| t its.am unct i s deprotect

washi ng t hel® eoidy it e olfes ARer st b ¥ BrolsPlink eope) s repfite B
depr ot ecti on cadetached frohathe rdsin.washi ng wit h tri fI uor oacetic aci d The
second am no acid, the amne function of which is protected, is t hen

coupled via i tSTﬁ@EPﬁ}Sé’leBPH I%ebﬁdé Bﬁt}ﬂ%{'&{tﬁﬁt BFb- W-ﬂﬁr-tyﬂﬁé-mnﬂj-&mﬂ}ﬁ is
termnal 5 amno acid hain. This coupl i ng preferably takes placeé

in the presencedescribed bneﬂt b@b’l“f r@hagmudgsn@ﬁ thesingprten eavels Preprteddy srigble

or diisopropyl cajolFtéulioisbE thid Peptide syndi€ds.i de chain thus formed conprises
two ami no acids, the end am ne unc¥| on of which is protected. As

ani no aci d & Zaﬁ”?aag‘wﬁﬁe;%é‘l?%t ' °9@é§}n‘?§8 i Bhaie aEapk PR ot HEROR yied
fixing the am ncorifriseadiedbllowingatdges: deprotertion, neutilisation bndcoupling.Thefresih used
the protecting %ro?'*iﬁ)escmg'ﬁnl&?%ow&yréﬁe Wpe wiﬁ’:elt‘%ﬁmgylfbreﬂgnylﬁde}ﬁﬁélﬂ resin). Boc-

The synthesis o tide
Pr o- Val - Thr - LysmlgiﬁeCBOAhg_MQFQﬁelﬂ gesin in the presence of caesium carbonate in toluene and

' dimethylformamide (DMF). The terminal amine function of the amino acids used is
20  protected by the Boc group. These Boc groups are displaced by trifluoroacetic acid

ea<

followed by several washings with dichloromethane and isopropanol. The amino groups
are neutralised with triethylamine followed by several washings. The threonine and valine
are transformed before coupling into an ester of hydroxybenzotriazole in the presence of
diisopropylcarbodiimide (DIPCDI) ; for glutamine, the ester of hydroxybenzotriazole is

25 formed directly in the reactor. The lysine and the two prolines are transformed into
symmetrical anhydride before coupling. In all cases, coupling takes place in the presence
of diisopropylethylamine. The side chain of the lysine is protected by an Fmoc grouping,
whereas that of the threonine is not protected. On completion of the last coupling, the
Fmoc grouping is displaced by piperidine in DMF before displacement of the Boc

30 protecting group from the N terminal amine function of the proline. The peptide is
obtained by cleavage of the resin after treatment in ammonia in a methanol/DMF mixture.
The crude product thus obtained is then purified.

The invention additionally provides a pharmaceutical composition comprising a peptide of
the general formula I as defined above, a substitution derivative of such a peptide as



, described briefly below. Oher peptides of the invention can be prepared by
sui t abl e nodi fications of this peptide_gynthesis. 15 The synthesis
is carried out in the solid phase at anbient tenperature. The nethod used
conprises the follow ng stages: deprotection, neutralisation and coupling.
The resin used Is of the cross-linked polystyrene type with 1% di vi nyl
benzene (Merrifield resin). Boc- DAlais fixed to the Merrifield
resin in the presence of caesium carbonate in toluene and

di met hyl f or manid¢éingdrbpve vha peptidg ingluding the amine acishseghencdecA pfind 3aasi difined

used is 20 r b 518&5&- I .di spl aced b
trifluor oace!toi gibgg%gﬁiammwgglwﬁgm y s%%erg?c‘?xgégigggg%o?gﬁg&éhpor onet hgne

and i sopropanol,,, The amn r,oups, are peutralised with triethylam ne
fol l owed by sev CRHQE%Pﬁ@g.mVFE'SOF G b Adminisiereq by the oral, intrayeops. pesenstrak d
bef ore coupl i ngubtitanedis,dnttaperimned] ot imyhisoudat ohegol e in the presence of

di i sopropyl carbodiimde (DIPCDI) ; for glutamne, the ester of

hydr oxybenzqQt ri ' 3 - dir i tor. .The lysine and
the. tup probi nedepihetdcal bR hFbk i b 5 d GRSUEs oG e B
coupling. In alliquidgiependiogpin it metked of administmtion pelestedc &he phargfaceutical
di i sopropy! et hydog{HoSiion ¥ ago%ecth@fd?mcﬁfatﬂ?aohgsfea'@ﬁase%ﬂﬁlﬂa ed by an Froc

gr oupi ng, whereas that of the threonine 13 not protected. On

conpl etion of the . last, couplin the ... Fnoc grouping, i s, dj spl aged by

o por di ne i n CREUSARGH S Bppidies AEkordiag 12 e Buehuss Tk b AEIHETES SLab b

the N term nal dose o€ 5fond0i kg bert dey. Bytheniatra¥éroup aptsubeutateous routep peptives

by cl eavage of ' .1 | B2 La i nql,/

mxtur o o 0”" Aelbilii i Bl R} B RrmlolutoN Bl BB 13592 18K oo

i nvention addi tthegedimss per dy- de theanimal; theqweparasians aceauding o the ipventionsirmfpuad

peptide of inldige GBARTRS id ME BrdaRism Sverht Hhyietef B Soutdadihinistlalidh, 888 more

derivative of such%@ lgep‘t}"l@de as L. )

- 5- derartietattyothe BePtifde, BER-Vad Thadiysaf 1060 mDP- Ala-Ne12, wihichs isfound dn

Al- A2- A3 as defquastiies greatethianel0%.n adm xture with a pharmaceutically

acceptabl e diluent or carrier. The peptides of the invention can be

adm ni st er b)i%siﬁwgral , intravenous, parenteral, subcut aneous,

i ntraperitoneal tranuscul ar routes. 5 The pharnaceuti cal

conposition may take the formof a capsule, a tablet, a |yophilate or a

liqui d dependi nEheotrbagiie taxicibiiwas studied i therrat anshthe ogcFellpwimgadministrations of

pharmaceuti cal doses uﬁimﬁ'uglk‘yﬂ, B ¥ighlof SoxicilLarld R digisudesin®h HuARARR power

rel ease formul ation the pgral, route, IP%)tldes alc):cordl ng to the

i nvention may b%ergd)ms?ﬁvgq gqnéque S ﬂﬁqaéigmalstram . In man, a subcutaneous or intravenous
injection at the dose of 200 pug/kg causes no biological, clinical or pathological anomaly.

20  Pharmacology

The therapeutical interest of the peptides of the invention has been established by the
following experiment. '

The intensity of the gastric response is measured by determining the volume of gastric
secretion induced. '

25  Cats were operated on under general anaesthetic; the operation allowed the stomach to be
divided into two parts: Heidenheim's pouch and the gastric fistula. These two pouches
are diverted to the outside in order to recover the secretions of hydrochloric acid, pepsin
and gastric juices, once during the basal phase and then after stimulation. These cats have
chronic fistulas: they can therefore undergo a number of tests each week and be their own

30 controls. The secretion of pepsin is stimulated by administration to the living animals of



_\do‘se of 5to 100 [err]/kg per day. By the intravenous or subcutaneous
route, peptides 10 according to the invention may be admnistered in man

at a.dose of 1 to 12 [err]/kg one to three tines per day. In the _
animal, the preparations according to the invention are found in |large
guantities in the organi smseveral days after one acute adm nistration, and
nor e particularly the peptide Pro-Val-Thr-Lys-Pro-G n-D Al a- NH2 whi ch
is found in guantities greater than 10% 15 Toxicit The

subacut e t oxi cipeptagastrin (R(3) and YIP (Masoactive lntestinaldPepide) byaeripgiondor 2 hours at the

adm ni strati Onﬁ'aﬁfonandﬂ?%ggthp to 4000 [err]/kg/d, no sign of toxicity
and no signs suggesting a ageni c power wer e observed four weeks

after admnistration. In man, .a.subcutaneous, or |j ayenous i njectiqQn
5t the dose of GwvhRpE: e ruaush by pepiagevancand VP, hess porsides werg| aided ap
anoma:jy. f20 ] perfasion aotheglpse of 100 prhel/itgie rHrewlumebf gastriy jides &lfas ‘cbiected over
pepti des of _t i gyention .be e t . -

experi nment. 5 the gqﬁgm'm%: B‘%@?‘P@g ﬁ@fﬁ‘%ﬂ%{&{é t%l}}]ei %’d%fspﬁ%ﬁglgﬁ Ehéngda?EEWe%ysm 1n
det er mi ni ng t hehe gastric gdice das hiomogeneouseas @osuible) mvarc evaluaed by @apwoteslytic

operated on U”%Béc RShoaletftR&RbOEL i c; the operation allowed the stomach to
be divided'into two parts: Hei denheim s pouch and the gastric fistula.

These two pouches re di.verted to the outside j.n order to_ recover the
secretions of Eﬁ'&"ﬁﬂ!‘#‘@s eganqto &Wﬁm@nm arcigpo P@%FMW:@FC@CM‘O“
dﬁri ng tpe baisedf paﬁsﬁﬁfs @dpfbsﬁdgﬁn nigd/1 B mimites) eaiiioﬁﬁpeﬂdiﬁs&ﬂ‘f lﬁaﬁiauteﬁperhtest duEng
chronic fistu ot can 0 u A e est

and’be.t her P ouie bl $eAPs PRFREREO S SRS P18 pRB ot ATy RES BN
.adrrinistrationtot_heIivin? ani mal s of ) . .

- 6 - Gastaim pepsides of (rednvemign\with adlgas sneRr-aming acid residuerisp compyredy

perfusion for ZpMes adllofh in whichfaflitke #hind agiddestdied atd 6f40¢dhfiguration. One
hour after stinmulation by pentagastrin and VIP, these peptides were added

in perfusion at the dose of 100 pnol/kg/h. The volume of gastric
juices was collected over 5 the 30 mnutes preceding perfusion until the
end of perfusion. The quantity of pepsin in the gastric juice (as

honbgeneous as possi ble) was evaluated by a proteol ytic



.spectrophotonetric met hod. The results obtained in 9 to 12
experiments are reported in the Tables bel oywy_the secretion of pepsin
is expressed in ng/15 mnutes, nean of 2 periods of 15 mnutes per test
during 10 the basal secretion and nean of 6 periods of 15 m nutes during

the stinmul ated secretion. Certain peptides of the invention with at
| east one D-am no acid residue are conpared with their anal ogues in
which all the amino acid residues are of L configuration.
7 - TABLE 1 Conpari son of the
activity of a peptide of the invention [edABLEX o-val - Thr-Lys-Pro-d n-
D Al a- NH2. with that of its analogue 5 [err]
O A T Ly S Qarae of the activity of z  the invention PP: Pro-Val-Thr-Lys-Pro'Glngy
+ pD1 D-Ala.NL No 1 1.775 0. 952 0. 926
Cat No 2 ‘Q_‘Ll 2 1. 367 1.711 Cat No 3
2. 049 1. 680 1.846 Cat No 1 1.852
2.993 ﬂﬂé%%?‘“%a?ﬂ& Cat No 2 3.334 2.418
2. 157 4.010 5. 392 3.932
Cat No 1 5 Py :Prodfal-Thr-Lys-ProGld<a-NH) 1. 456 Cat No 2
2.409 2.403 1.516 Cat No 3 4. 277
3.989 3.891 Cat-No—L 1750
VIP + PG VIP+PG | VIP+PG
+ Py + PD;

CatNo 1 1.775 0.952 0.926

CatNo 2 ' 1.316 1.367 1.711

CatNo 3 - 2.049 1.680 1.846

CatNo 1 1.852 2.993 2.082

CatNo 2 3.334 2418 2.157

CatNo 3 4.010 5.392 3932

CatNo 1 2.520 1.729 1.456
N CatNo 2 2.409 2403 1.516

CatNo 3 4.277 3.989 3.891

CatNo 1 1.750 - -

Cat No 2 1.556 - -

CatNo 3 4.442 - -

Mean 2.607 2.547 2.169

Std Dev 0.323 0.468 0.351




-Cat No 2

1.556 Cat No 3 4. 442 -

- Mean 2. 607 -8- 2. 547 2.169

Std Dev 0. 323 0. 468 0. 351

- 8- TABLE2

Activity of.the peptides of the invention [err]

D- Pro-Val - Thr-Lys- Pro-d n- Al a- NH2, [err]:

Pro-Val - Thr-(acetyl)Lys-Pro-@n-D-Ala-NH2 5 J[err]:

D- Pro-Val - Thr-Lys- Pro-d n-D- Al a- NH2 VIP + PG VI P

+ PG VIP + PG VIP + PG TABLE2 +

PD2 + pD3 + pD4! . . ﬂt no é f the i 6. 727 2. 689

2,317 4,427 Cat n n . 007

1, 860 PDy 9 P-Pro-ValcEhr-Ioys-Bro-Gln-Ala-NH»,324 2.576

0, 891 98r0-Val-Tit2 Pro-Cln.D2a 14 2.076

1,725 3045 Bro-Val Thiacll Eys-Pro-Gin-DAIE N, 2. 689

2, 630 ¥Pz 2 B-Pro-ValchrrleysePro-Gln-D-Ala-NHp7 6 1. 143

2,217 3, 147 Cat no 7 2.708 2.409

1, 899 2,452 [at no o 37997 S—¥72

4,321 3, 996 t . 384 1.03p

0, 738 0, 236 t‘ﬁg*‘%ﬁf:‘ Vng%%’é-"a VIP+PGpyg| VIP+PG

3,811 3, 362 an P57 +PD% 296 * 4 pD,

2.241** 3 4% St o44 0. ZB5

0 a8 oo 1 %.75Y 2.68 2317 o > 4427
Catno 2 4.773 2.007 1,860 2,999
Catno 3 4.324 2.576 0,891 2,898
Catno 4 2.458 2.076 1,725 3,780
Catno 5 3.744 2.689 2,630 3,740
Catno 6 3.276 1.143 2,217 3,147
Catno 7 2.708 2.409 1,899 2,452
Catno 8 3.991 3.172 4,321 3,996
Catno 9 0.384 1.036 0,738 0,236
Catno 10 5.184 3.164 3,811 3,362
Mean 3.757 2.296** 2.241** 3,104**
Std Dev 0.544 0.235 0,358 0,368




TABLE 3 Activity of the peptides of the invention
[err]: Pro-D-Val-Thr-Lys-Pro-Ad n-Al a-NH2, [enr]: -
Pro-D-Val -Thr-Lys-Pro-A@n-D-Ala-NH2 [err]:

D Pro-Val - Thr-(acetyl )Lys-Pro-d n-D Al a- NH2 VIP + PG
VIP + PG VIP + PG VIP + PG _ + pD5
+ PD6 + pD7 Cat No 1 6. 727 4. 263 2. 480
2.163 Cat No 2 4.773 2. 435 2.544 2. 995
CatNo 3 4.324 1.317 89 1.441 CatNo 4
2.458 3.191 3.110 . Cat No 5 3.744
2. 727 4. 142 1. 2&6. .Ca; ]No 6 ides of the i 3. §76 3. 486
1.710 2.047 Cat No 7 . 19 2.370
2.544 CatNo 8 3.991 2.852 4.165 3.971 Cat
No 9 0. . Pra-D-Val-Phr A3 Pro-Gln. Ala- 93 - 1.520 CatNo 10
5.184 5 P88 Pro-D-Val- Py Pro-Gin-Ala:NHE S | 3.757
2. 784 2Pﬁg3Pm-D-Va1-ﬁxri1y§-Pr§IcﬂnJ?£ma-NH2 0.544 0.315
0. 270 0.28 - 10-
TABLE 4 5  PD;: D-Pro-Val-Thr-(acetylYLys \Frd-GIeD-ANENPBPt | des of the invention
VIP + PG VIP + PG VIP + PG VIP + PG
+ PDs + PDg + PD;
CatNo 1 6.727 4.263 2.480 2.163
CatNo 2 4.773 2.435 2.544 2.995
CatNo3 4.324 1.317 2.589 1.441
Cat No 4 2.458 - 3.191 3.110 2.834
CatNo 5 3.744 2.727 4.142 1.236
CatNo 6 3.276 3.486 1.710 2.047
CatNo7 2.708 2.634 2.370 2.544
CatNo 8 3.991 2.852 4.165 3.971
' CatNo 9 0.384 1.132 1.693 1.520
Cat No 10 5.184 3.804 2.931 3.402
Mean 3.757 2.784 2.773 2.415
Std Dev 0.544 0.315 0.270 0.284




,[e'rr]: H s- d u- Arg- Pro-Val - Thr - Lys- Pro- d n- D- Al a- NH2 [err]:
Il e-Leu-d n-H s-d u-Arg-Pro-Val -Thr-Lys-Prqqdn-D-Ala-NH2 5 J[err]:
G u-Pro-d y-Lys-Ser-Ser-11e-Leu-d n-H s-d u-Arg-Pro-Val -Thr-Lys-Pro-Gd n-

D- Al a- NH2. _ VIP + PG VIP + PG VIP + PG
VIP + PG + [err] +err]
+ [err] Catno 1 3.832 3.117 2. 409
2.691 Cat no 2 1.826 2.730 1. 440
1.764 Cat no 3 2.132 90 1. 964
2.520 Catno 4 3. 891 @Lgés 2. 259
2. 410 Cat no 5 2.042.. . 2. 076 imvention L+ 230
2.833 Cat no 6 3. é@gmm:mﬁﬁ%gg:mumu 1. 580
2.877 Cat no 7 4.014 © 2.452 2. 488
1.726 Cat . $r: Are o B0 ThrI vePro-Cen PSR, 2. 426
2. 015 Cat 14 : Biis-Glu-Arg-Plo Al The Lys Pro-Gfp-piBla-NH, - 2.9
1.953 MearpD, . ne-Lzu-Gln-Hi%-Gm%g-Pm-Val&-‘l&l%-Pm-Gln-D-&l&-ﬁ@f 2.310*
Std Dev 0. 313 0. 20 0254 0. 51
TABLE 5 5  PDyg: Glu-Pro-GlyeLyaSérsSei-ief LéurGInHis-Glu- Xrge ProaV plePhir-Dgs-Pio-Glie
I nvention [err]: H s-d u-Arg-Pro-Val-Thr-Lys-Pro-d n-D Al a- NH2
with that of itD-AdadNHgue
VIP + PG VIP + PG VIP + PG VIP + PG
+ PDg + PDy + PPyo
Catno 1 3.832 3.117 2.409 2.691
Catno 2 1.826 2.730 1.440 1.764
Catno 3 2.132 1.690 1.964 2.520
Catno 4 3.891 1.725 2.259 2.410
Catno 5 2.042 2.076 1.230 2.833
Catno 6 3.250 1.358 1.580 2.877
. Catno 7 4.014 2.452 2.488 1.726
Catno 8 4.280 2.689 2.426 2.015
Catno 9 3.273 2.920 3.790 1.953
Mean 3.171 2.306* 2.176* 2.310*
Std Dev 0.313 0.206 0.254 0.151




5 '[err] Hi s- Q3 u- Arg- Pro-Val - Thr-Lys- Pro-d n- Al a- NH2
VIP + PG VIP + PG VIP + PG

+ [err] pDg Cat no 1 2?385 3.693

2. 717 Cat no 2 4. 460 4,915 4. 630
Cat no 3 : 3.079 3. 350 2.198 Cat no 4
3.333 2. 442 1.746 Cat no 1 3.410

3. 896 2.270 Cat no 2 2.510 2.432

2. 245 Cat no 3 2.764 1.626 2.452
Cat no 4 2.191 1. 925 TABLEJ 247 Cat no 5
4.908 5.012 2.739 . . an . 3. 449

3. 255 2. 583* d f the agtivityof.a peptide IS HLYCIILION 0.412

0.274 . A peptide of the
general formnul

13
- I I n which: [err]
represents theaprdésH&ﬁ]glﬁéﬁﬂi?roéyw*xs'%rp'%]ﬂ@#% fol | owi ng sequences in
whi ch at | east ﬁnﬁ E%'EO ﬁﬁiﬂ resi due may be of D configuration: Val-Thr

5  Pg His-Glu-Arg-Pro-Val-Thr-Lys-Pro-Gln-Ala-NH>

VIP + PG VIP + PG VIP + PG

+ Pg + PDg

Catno 1 4.385 3.693 2.717

Catno 2 4.460 4915 4.630

Catno 3 3.079 3.350 2.198

Catno 4 3.333 2.442 1.746

Catmol 3.410 3.896 2.270

Catno 2 2.510 2.432 2.245

Catno 3 2.764 1.626 2.452

Cat no 4 2.191 1.925 2.247

: Catno 5 4.908 5.012 2.739
Mean 3.449 3.255 2.583*

Std Dev 0.314 0.412 0.274




v

Pre-Val -Thr, -Arg-Pro-Val-Thr, Qu-Arg-Pro-Val-Thr, REPLACEMENT SHEET
H s-d u-Arg-Pro-Val -Thr, d n-Hi s-d u-Arg-Pro-Val-Thr, . _
Leu-G n-H s-G u-Arg-Pro-Val - Thr, Ile-Leu-G n-H s- G u-Arg- Pllasal - 10 JUN. 1996
Ser-1le-Leu-Ad n-Hi s-3 u-Arg-Pro-Vval - Thr, :

Ser-Ser-1le-Leu-d n-H s-G u-Arg-Pro-Val - Thr,
Lys-Ser-Ser-1le-Leu-d n-H s-d u- Arg-llaro Val - Thr,
G y-Lys-Ser-Ser-I1le-Leu-d n-Hi s-d u-Arg-Pro-Val -

oGy byemSer-ser e Lew Gt s o g vl e %,r“"’l!lﬂ"‘”llﬂﬂl!l!Hlll

represents the sequence Lys-Pro-A@n-Ala in which at |east one anino aci d
residue may be of D configuration; A3 represents a coval ent bond or the
sequence GIyl-[erAPePWewﬁﬂ@tﬁe@@félHomm{lérr] and [err] independently
represents a basic amno acid residue; and X represents a hydroxy, am no
or al kylam no group; with the provisg _u]@t_t e pepflde contains at | east
one D-amno acid residue. 2. A dept?de cort-ai ning the am no acid sequence
[err], in which [err] and [err] are as defined in claim1, the peptide
containing at | east one D-am no acid residue.

CLAI VB inwhich: A peptide of the general fornula |

I

A1 represents the residue L-Thr or D-Thr; or one of the following sequences in which at
least one amino acid residue may be of D configuration:

val-Thr,

Pro-val-Thr,

Arg-Pro-val-Thr,

Glu-Arg-Pro-val-Thr, .

His~-Glu-Arg-Pro-val-Thr,

Gln-His-Glu~-Arg-Pro-val-Thr,
Leu-Gln-His-Glu-Arg-Pro-val-Thr,
Ile-Leu~-Gln-His-Glu-Arg-Pro-val-Thr,
Ser-Ile-Leu—Gln-His-Glu—Arg-Rro—Val-Thr.
Ser-Ser-Ile-Leu-Gln-His-Glu-Arg-Pro-val-Thr,
Lys-Ser-Ser-Ile-Leu-Gln-His-Glu-Arg-Pro-vVal-Thr,
Gly-Lys-Ser-Ser-Ile-Leu-Gln-His-Glu-Arg-Pro-val-Thr,
Pro-Gly-Lys-Ser-Ser-Ile~Leu-Gln-His-Glu-Arg-Pro-val-Thr or
Glu-Pro-Gly-Lys-Ser-Ser-Ile-Leu-Gln-His-Glu-Arg-Pro-val-Thr;

A2 represents the sequence Lys-Pro-Gln-Ala in which at least one amino acid residue
may be of D configuration;

A3 represents a covalent bond or the sequence Gly-A4-Ajs in which each of Ag and As
independently represents a basic amino acid residue; and

X represents a hydroxy, amino or alkylamino group; with the proviso that the peptide
contains at least one D-amino acid residue. -

-2... A peptide containing the :imino”ﬁcid séQuence A1-A2-A3z, in which A, A2 and A3
are as defined in claim 1, the peptide containing at least one D-amino acid residue.




in which: 5 [err] represents the residue L-Thr or D Thr; ﬁ‘TFQISESP@Fﬁ@,&‘S BEEN

foll ow ng sequences in which at | east jgone am no aci d r gsi duerapya®ep

of D-configuration: Val - Thr, Pro-Val - Thr, RS S .
Ar g- Pro-Val - Thr, 10 G u-Arg-Pro-Vval-Thr,

Hi s- G u- Arg- Pro-Val - Thr, G n-H s-d u- Arg-Pro-Val - Thr,

Leu-A n-H s-d u- Arg- Pro-Val - Thr,

JeterGr e Guag proal T 19 LT
Ser-Ser-1le-Leu-d n-H s-3 u-Arg-Pro-Val - =

Lys-Ser-Ser-Ile-Leu-d n-Hi s-d u-Arg-Pro-Val - Thr,

G y-Lys-Ser-Ser-lle-Leu- s-d u- Arg; Pro-Val - Thr,
Pro- G y- Lys- Ser 1 ser AyRegt &&‘@ﬁ”ﬁ@f B o Pro-val - Thr or 20

G u-Pro-d y-Lys-Ser-Ser-11e-Leu-d n-H s-d u-Arg-Pro-Val -Thr; A2
represents the sequence Lys-Pro-Qd n-Al-a-AR-whi-en at | gast one am no acid
resi due may be of D configuration; A3 represents a coval ent
bond or the sequence Ay-[err] in which each of [err] and [err]

I ndependent |y represents a basic amno acid residue; and 25 X
represents a hyéﬂ\b’hl? am no or al kyl am no group; wth the proviso that the
peptide contains at | east one D-anmi no acid residue. 2. A

peptide contgu nLAﬂG'e prosentsthe eesidiied.- TROGIEDTFhr] ¢ dnk .of ithie followihg sefidnces mnwhich at
[err] Ea%f? d%}‘ﬂupoed ‘![ @I ai m % %ﬁwﬁﬁg | de cont ai ning at | east one
D-amno acid re o i i B %f

val-Thr,

Pro-val-Thr,

Arg-Pro-val-Thr,

10 Glu-Arg-Pro-val-Thr,

His-Glu-Arg-~-Pro-val-Thr,

Gln-His-Glu-Arg-Pro-val-Thr,

Leu-Gln-His-Glu-Arg-Pro-vVal-Thr,

Ile-Leu-Gln-His-Glu-Arg-Pro-val-Thr,

15 Ser-Ile-Leu-Gln-His-Glu-Arg-Pro-Val-Thr,
Ser-Ser-Ile-Leu-Gln-His-Glu~-Arg-Pro-val-Thr,
Lys-Ser-Ser-Ile-Leu-Gln-His-Glu-Arg-Pro-val-Thr,
Gly-Lys-Ser-Ser-Ile-Leu-Gln-His-Glu-Arg-Pro-val-Thr,
Pro-Gly-Lys-Ser-Ser-Ile-Leu-Gln-His-Glu-Arg-Pro-val-Thr or

20 Glu-Pro-Gly-Lys-Ser-Ser-Ile-Leu-Gln-His-Glu-Arg-Pro-Val-Thr;

Aj represents the sequence Lys-Pro-Gln-Ala in which at least one amino acid residue
may be of D configuration;

Aj represents a covalent bond or the sequence Gly-A4-As in which each of A4 and As
independently represents a basic amino acid residue; and

25 X represents a hydroxy, amino or alkylamino group; with the proviso that the peptide
contains at least one D-amino acid residue.

2. A peptide containing the amino acid sequence A1-Aj-As, in which A1, Az and A3
are as defined in claim 1, the peptide containing at least one D-amino acid residue.

as Been R laced
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3. ' A substitution derivative of a peptide accordi Mn
whi ch one or nore of the am no acid regydues is ' m *\ ‘
protecting group or protecting groups conventi o “ ) '

pepti des intended for biological use; when there are or * - nore
protecting groups, they need not be the sane. 5 4. A peptide according
to claim3 containing at | east one acetyl protected |Iysine resi due.

5. A peptide according to, an preced% ng claimin_ the formof jts .
phar maceut i cal 13 A subsiig riyadyg of a peptide gecording, t,¢laim 101 Zoingwhighoge gry
preceding cl ai nére offiecdininb acid-résduss iodubsibud by stotklting gouf '€ piciectihg groups
D-configuration, i Y Agglggti delﬁccordi n‘? t(c)lpa%g &ecgdbn& claimin
whi ch the Nt erSPYeRtoRAlly,gmploygd n pepudesintded for fiolagicg] s, WheK thérs are two or
8. A peptide aucmmpiotectinggroups, they oexd nug be teisamen whi ch A2 represents
Lys-Pro-d n-D- Ala and A3 represents a covalent bond. 15 9. A
pepti de of tshe £ ormul : i -BE Q- = aNdas ki
of the for mt? | a 4. . w?ﬁpt}ﬁ/g‘?&%{l EX?}_CE&}%' %@@Iﬁﬁﬁ y Lys-tN?-|nZe. acetﬁlopro%f&ﬁﬂ%lﬂé
peptide of the ®¥¥Wl a 20 Thr- (acetyl)Lys-Pro-G n-D Al a- NH2. 12. A
pepti de of the fornula Pro-Val - Thr-Lys-Pro-Qd n- D Al a- NH2. 13. A
pept i ge o; tEe Sf.or nAllpaptide accgfdin%/)t?/ﬁil_y;] ﬁfefeﬁy%cﬁﬁrgiﬁ?tl: ﬂirg M—RsA ph%ﬁ\AacélﬁicaAy
pepti de of the [ ro-Val - Thr-Lys-Pro-d n- Al a-d y- Arg- rg.
15. A peptide oqce?ﬂ%%lkfa%afhhul a
Pro-Val - Thr - (acet yl‘z‘- Lys- Pro- d n-D- Al a- NH2.

6. peptide according to any preceding claim in which the C-terminal amino acid

10  residue is of D-configuration.

7. A peptide according to any preceding claim in which the N-terminal amino acid
residue is of D-configuration.

8. A peptide according to any preceding claim in which A3 represents Lys-Pro-Gin-D-
Ala and Aj represents a covalent bond.

15 9. A peptide of the formula
, Thr-Lys-Pro-Gin-D-Ala-NHj.

10. A peptide of the formula
Thr-Lys-Pro-Gln-D-Ala-Gly-Lys-Lys-NH>.

11. A peptide of the formula
20 . Thr-(acetyl)Lys-Pro-Gin-D-Ala-NHj.

12. A peptide of the formula
Pro-Val-Thr-Lys-Pro-Gln-D-Ala-NHj.

13. A peptide of the formula
Pro-D-Val-Thr-Lys-Pro-Gln-Ala-NHj3.

25 14. A peptide of the formula
Pro-Val-Thr-Lys-Pro-Gln-Ala-Gly-Arg-D-Arg.

15. A peptide of the formula
Pro-Val-Thr-(acetyl)-Lys-Pro-Gln-D-Ala-NHj.



- 15- 16. A peptide of the fornula
D- Pro-Val - Thr- Lys- Pro-d n- Al a- NH2. 17.:5A pepti de of the fornuta—

Hi s-3 u-Arg-Pro-Val -Thr-Lys-Pro-A@ n-D-Ala-NHZ2. 5 18 ' f the
for mul a Il e-Leu- G n-Hi s-Q u- Arg- Pro- Val - Thr - Lys- PrH'mlHﬁﬁMEﬂ Iﬂzim
19. A peptide of the fornula B S S-S shl~
A u-Pro-dy-Lys-Ser-Ser-11le-Leu-d n-H s-Ad u-Arg-Pro-

Val - Thr - Lys- Pro- @ n- D- Al a- NH2., 20. A peptide of the formula 10

D- Pr o- Val - Thr - Li/&- pAgeptide-abilx farmpla 21. A peptide of the formula
D- Pro- Val - Thr - Lipspr5I\al FHR-14% Préi0in AL INES. Y S - NH2. 22. A peptide of the
formul a Pro-D-Val - Thr-Lys-Pro-A@ n-D-Ala-NH2. = 15 23. A peptide of the

formul a D-Pro-Val -Thr-(acgtyl)Lys-Pro-A n-D-Ala-[err]. 24. A
phar maceut i cal E%np@ﬁ??%r?fgl?ﬁgr'ﬁgl%‘ng a peptide according to any precedi ng
cl ai min adm xt HiseGlu-Alg-BropWak Thekys-ProaGlnyDaAladfiabl e dil uent or carrier.

5 18. A peptide of the formula
Ile-Leu-Gln-His-Glu-Arg-Pro-Val-Thr-Lys-Pro-Gin-D-Ala-NHj.

19. A peptide of the formula Glu-Pro-Gly-Lys-Ser-Ser-Ile-Leu-Gln-His-Glu-Arg-Pro-
Val-Thr-Lys-Pro-Gln-D-Ala-NH2. '

20. A peptide of the formula
10  D-Pro-Val-Thr-Lys-Pro-Gin-D-Ala-NH».

21. A peptide of the formula
D-Pro-Val-Thr-Lys-Pro-Gln-Ala-Gly-D-Lys-Lys-NH».

22. A peptide of the formula
Pro-D-Val-Thr-Lys-Pro-Gln-D-Ala-NH>.

15 23. A peptide of the formula
D-Pro-Val-Thr-(acetyl)Lys-Pro-Gln-D-Ala-NH».

24. A pharmaceutical composition comprising a peptide according to any preceding
claim in admixture with a pharmaceutically acceptable diluent or carrier.



