EP 0136475 B1 Description Background of the Invention The present

i nvention relates to novel growth hornone-rel easi ng peptides and method for
increasing 5 the rel ease of grovvth hornmone | evels in mammal s therew th.
Recently, growth hor none-rel easing factors (GRF) of human pancreatic islet
tunor origin (hpGRF) were isol at e€P ©486428 iBPd, and shown to process
growt h hor gp %éﬁ)-rel easing activity in rat anterior pituitary in vitro
and in vivo by ) R @iillemn, P. Brazeau, P. Bohlen, F. Esch, N. Ling,
and W B. YWYédrgrothedsfgheim@hmnce, 218, 585 (1982)] and (2) J. Spiess, J.
Rivier, M Th‘ﬂmreseranﬂeﬂﬁbn kelpites t¢ Bwelcdrmh Bdmvne-fblbas:r&luepﬁﬁsind(rﬂmft}r increasmg

Further 5 gthgy ??@PTSH ‘_¥ '%t #is i ég It the na
was r por t a’gl’ anhrmaﬁrzélcigcjg ht(.)mon mug,' afy;: % ﬂ% '
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pepti dese 25 6037 9;12%2?)3Guwr.ﬁggiget'@@pBEFB&Z%NHgggﬁmegdfrzfﬁn%e;f thégfrt;;@é;‘lﬂﬁGWS
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W el R oot LT M T it G55 755 582 (RS Butp e A Rorpene
desirable o inereasa their potency so that the dosages adm nistered for
practi cas purpose could be reduced for eliciting the rel ease of suitable

|l evel s of GHin mammals. It is, therefore, an object- of the present
invention to provide nore potent peptides which mmc hpGRF and are
effective for 5 increasing the release of growh hornone to suitable |evels
in mmyg)s. Sunmmary of the Invention Surprisingly, this objective is
achieved by replacing the natural amno acids in positions 1, 2 and 3, as
wel | as derivatizing the Nterminal amino acid residue in hpGRF 1 to 29, 1
to.40 and 1 to 44 as expressed 10 below by the structural formulas (1),
(t1),.apd (I'11) respectively. The results are unexpected especially in view
of re_ports by N. Ling and P." Brazeau [ The Endocri ne Society Program and
Abstracts, 65th Annual Meeti ng,
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No. 295, June 8 to 10, 1983, at San Antoni o, Texas] which indicate that
[err] »and [err] hpGRF anal ogs have | ow potency with respect to the natural
peptide, and by J. Rivier et .a.l [Abstract 8th American Peptide Synposium
May 22-27, 1983, paper 10-Bl1, who indicated for hpGRF (1-27) "some

mani pul ati on of the 15 Tyr residue Ef €o136478 Bilas | ong as a free am no
termnus i.s conserved," Description of the invention The pol ypepti des of
the present invention ard,depitcted by the spructwres of fermulas (1), (1),
and (111) below. 20 [err [er-r- 20 Ser- Arg- =%, [ef ﬁ44 WhEt ei n [err] is
hydrogen or [err] straig t- branched- cha¥n alfanoyl; R is [err] or OR
wherein R3 60 and [err]Bare Sel ected fromEhe group consF'str ng of hydrogen
and a strai ght- or brancffed-c#ai n al kyl gro'pp cdf\t ai ni ng 4; 6 carbon atons;
A represents a nenber select eebfromtyrosy rosyl ot histi dyl, B
represents a nenber sel edt ed S:'r om al anyl , Iﬁa C repﬁesents a rrenber
sefected from aspartyl agd D:,aspartyl X i aspgragr nyl §r D-asparaginyl;
Y is norleucyl or nethioflyl; th the provr_go argl the phagnaceutically
acceptable salts thereof g * tRat either d/ oL C and/or X be a D am no
acid; 65 Pr ef erred cigrrpou-nds of the |nv-ent| ek are rep.Eesent ed by
Forrrulas (), (1), 1) Rher ei n [err]° ER? 0136475 B1 and [err] are
sel ected fromthose desc?ﬂ bedgabove; and AXs sefected frmtyrosyl,
D-tyrosyl, histi dyL’_’, D ‘lﬁr stifyl; B is sel é-pted<rom al arryl , D-al anyI

| eucyl, D | eucyl ; g IS Iected from aspartyl, D-aspartyl: gl ut anyl and
D-glutanyl; Xis sg ect fram aspar agi nyl 'Dv%spar agin¥l; Y is selected
fr omnor | eucyl or @t hi o-nyl i th the abovek rrent:iJ oned prqYiso; and the
phar naceutical |y a¥¢eptall e !l ts thereof. 3 o Anot her referred group of
conmpounds of the |ﬁ/ent|Qn haye the Formul gl (1) Xxonfiguration, wherein
[err] .is selected t om hxd gt?n or [err] al%kano ; R2is err] or [err]

and [err] are eachZsel ect ed fT om hydrogen &hd [err] alkyl¥ Ais selected
fromtyrosyl, Dtygbsyl gr hiStidyl; Bis dPanylSor D-alg8yl; Cis aspartyl
or Daspartyl X i@8|aspatagi 91 or Daspar@r nyRg Y is ncfl eucyI or

nmet hi onyl ; wrth t i@} abovig- nemti oned provi 39, amd t he phas macest i cal | y
acceptabl e salts t&greofts 10o The nost p@fer:ﬁd group(ﬁf c@mpounds of
the invention have the For mule &l ) configuriati oy esherein[er e hS sel ect ed
from hydrogen or a%ptyl m[err: ™Ms NH2; A |§;sel grt¥d fro@tyr@y‘l‘

D-tyrosyl or histi@yl; Beis al,anyl or D-al @yl Cis asp%tyl 0r
D-aspartyl; Xis @)ara@nyl r D-asparagi Q/ end Y is rorl ew:yl or

met hi onyl; with t above-nent i oned proviso, an® t he phaifracef@ical ly
accept abl e salts ther eof£ Thdpterm "phar rracEautr &al | y accgptablg salts" as
used herein referswfo ndn-toXdrc alkali nmet§, akkaline 1% ear&h netal ,
anmoni um or ganoangpni un®and $retal | i c sal t;ecomvonl y usedin tene
pharmaceutical indyptry. °~Thes-e salts inclu are nol limded to, the
'sodMNMm  pot assi um=}fi thrum oal ci um rragnesu um ezi nc, am@ni uryand

tri met hyl ammoni ums?l ts -whr ch: are§)r epar ed'.'.by mE hods weld kn@wn in the
art. The term al so~l ncl udles nen-t gxig aci d qaddi ¢ on sal tsh sucrg as

hydrochl ori de, hydrobrorkde, @cet & e¥ phosghat eg sul fat egcitrate, laurate,
stearate, panoate, and ofeately butl.are notﬂjr mted to them These acid
addition salts 20 are al®o prgpare'ﬁ by net kods wel | know®in tshe art. In
keeping with the standard norrencl a‘-f ure, abfrevi a‘tr ons for‘: chi r"al am no acid
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present specification and clains are as . follows: Abbreviation

Name 26 His' , L-hist idyl Ser
L-serinyl 30 Asp L-aspartyl
D Asp ' D aspartyl Al a
L-al anyl D-Ala EP 0 136 478! ppy! Val
L-val inyl Phe L- phenyl al anyl 40
Thr L- threonyl AsT®
L- aspar agi nyl D Asn sparjagi nyl 45
Tyr L- t)go n.EI Arg
L-arginyl Leu e Lol edcyl H0
D-Leu > Dlel%:yl...NIa g
L- norl eucyl Lys . = L- 8l ysylf 55
dn v L- glg(arg nyg
L-met hionyl Ile .3 sol edcyl 60
Gu ® L- 81 utamyf D"G u
D-gl utanyl D Tyr o s & ®t¥Prosyll DH's
D-hi stidyl 65 E . o 2 - B 6 EP
0136 475 Bl Abbreviation E Nane D- Phe
D phenyl al anyl (4-Cl) Phe = L- 4-chl or ophgnyl al anyl D-(4-C ) Phe
D- 4- chl or ophenyl al anyl (4- Bryfhe L- 4- br onophenyl al anyl 10
D- (4- Br) Phe D- & brorophenyl al anyl (4- F) pbe
L- 4-fl uorophdnyl al anyl 15 "" D(g— F)‘Phe
D- 4-\{Juor ophenyl al anyl (4- Me% Phe € v L- 4- fret hoxyphenyl al anyl
D(4 MeO) Ph3 net hoxypEen;E al 5ny§ 20 (4-[err]) Phe
benzl oxyphenyl al anyl D (ﬁr @r r1) Phg " S @ D- §- benzl oxyphenyl al anyl
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Trp _ : L-trypt ophyl 25 R-Trp

D-tryptophyl (5-F)Trp . L-5-fl uorotryptophyl D(5-F)Trp
D-5-fl wuorotryptophyl 30 (5-C1) Trp

L- 5-chl orotrypt ophyl D-(5-Cl)Trp - D- 5-chl or ot r ypt ophyl
(5-Br)trp L- 5- brontEPyotWSSB'l D (5- Br)Trp

D- 5- br onot rypt lheéeﬁlpgﬁgﬁéf 29 to 44 amino acid ynits With thgemhl uYa‘i' nié in P'
%m;.lg g tfom 3,085
(5-MeO Trp 1o 5,036 Daltons, itis d& %%Mér&a\é@ heir M;L 2@0 that theodosa eraxif f?ré & for practlcal
L- 5- met hyl t r pyrbdsp Boulid Be-réducddshridiipiting the release of suitablBtebel F? ayﬁiaaplhu thédetbRSéh
ot herw se spehigct pfdith predast imventivo taprovide were glotest peptites which mnmehbﬁﬁ’é iaad are affdctie for

the prefixf ipcragsing thegeleqsp of orpwthteEmana tqsuitphis levaisin Mamgisabsol ut e

confi g\?n‘at | 08,pna &B(,Jnll group refers to the substituent on the N
term nus am no Sﬁdgﬁ f Qﬁéeﬂjeﬂnre@ achfaveWB? rpfaBthd A8 nAGRPIntlhd Stids th pOERORAT Sland 3, as

nonencl at ur ewel@shieviva tEUN-ﬁrmlhBEa misocdidi résidub @ HPGRE € Bd 205 PG fahd ftd 4ane G:E;ﬁesséiﬂ
Frmec 70 —below by the strf.xbtu@rd my % nék it s i fzctively. TBe eesults are unexpected especlally in view
- mg an razeau e Endoc L nual Meeting,
E]i bﬁE yle?;(g?ﬁg l‘uvﬁ% :QV mT?Fm ?::dlcate tq\? F;f;ng‘# nalogs
gh-p itq'! ptide, and by J RM et al, [Abx;tlé}aﬁ1 it Ame an Peptlde
chromat ogr a um, May 22—27, r 10—31, who indicated f5 of the
acetyl Solrs dwabe%ﬁ!ee ﬁys&hbmraas Qf\g deQiniY @ity s)is c eh)ed "and (ri ) pept I

can be carried out on a Beckman 990 65 automati c peptide synt hesi zer.

Preparative ript rned on a thi |l ed gl ass col umm X

EP 0136475 W&S gﬁ‘j”ewf "t prgeeD YT A" '?é’ﬁf\‘,@é\‘/é'ie Hﬁ%%”ﬁ'&&‘fasf‘fg “Fe’?‘??‘"’
silica 13-220 err]) purrped with Fluid Metering Conpany punp and pul se
danper. Amno acid gnangses can_be run on a Beckman 119 CL analyzer and
processed with a Jyiré Aﬁ‘ééﬁpﬁl?'r%mﬁf&y&%r'%%Ea'éﬁf'ﬁ@rlﬁ;ﬁ““ves

utilized in the prepajation of the corrpounds of the present invention are 5

i | abl | .€h h | ncl.udi
Tor rance, “Gal |1 or 16 b~ GR ERUTY eSTA LSRR o o Ley-BlorRBpT TIasN 5 of scy.

The peptides having the Formulas (1), (20), and (1'1'1) configurations can be
conveniently prepaggg sﬁ@ndard sol i d- phase techni ques; for exanple, the
C-t.er m nalg, pr ot ect am%o acid can be attached to a chloronethyl resin, a
hydroxynet hyl resin, a %%nzhydryl am ne (BHA; ?“e?m n, or a p-nethyl benzyl- 10
hydryl am ne (p- Me- BHA) resin. One such chloro thyI resin is sold under the
trade nane Bio- BeaRi%—E)@-lC-b&lBrHmi-mim-m-(ﬁatei‘ymmgﬁms-V@iPLbuﬁm a.
The pr epar, tion of thf hydr oxynmet hyl resin is descri bed by Bodansky et al.
Chem | nd™{London) 38, 1957 (1966) The BHA resin has been described by
Pietta and Marshal $1ychinrLesmierralosdrerlys-iey é@m&l@r&ﬁwueﬁrabl e

nvention. the pep ;Jﬁé‘?%?fﬂml#fﬁrf&%’l T LA RTe ?33{‘%;“?5

means of &8l d- phase pe#?i de synthesis by standard procedures, altﬁ ugh it

may &I/so be prepared by (11)
' R1-A-B-C-Ala-1le-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
45
1

Gly-Gln-Leu-Ser-Ala-Arg-Lys~Leu-Leu-Gln-Asp-Ile-Y~
Ser-Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-
29
Arg-Ala-Arg- Leu-R2
&4 ‘
(111)

&5

Wherein R! is hydrogen or C,~C, straight- or branched-chain alkanoyl; R? is NR®R* or OR?, wherein R®

so and R* are selected from the group consisting of hydrogen and a straight- or branched-chain alky! group

containing 1—6 carbon atoms; A represents a member selected from tyrosyl, D-tyrosy!, or histidyi, B

represents a member selected from alanyl, D-alanyl, C represents a member selected from aspartyl and D-

aspartyl; X is asparaginyl or D-asparaginyl; Y is norleucyl or methionyl; with the proviso and the
pharmaceutically acceptable salts thereof. * that either B and/ or C and/or X be a D amino acid;

65 Preferred compounds of the invention are represented by Formulas (1}, {11), or {iit} wherein R1 R? R,



treatnment of the peptide-resin with ammonia to give the desired side-chain
protected ahide or with an al kylam ne to give a side-chain protected

al kyl am de or dial kyl ami de. The [err]-amino protecting group is Fnoc, and
the side-chain protecti ng group is-t-Bu instead of benzyl for the
appropriate amno acid-when the chIEpooqmw;s)rnydroxyrret hyI resinis

used. 20 ctlon C re sua I Qn:
by treat manthﬁg ﬁ’ﬁfﬁﬁﬁtﬁ? E%é %@ﬁ X E&) ey gigng
di al kyl am deﬂuta .beewaﬁ B 85 a arihl/ﬁ:r wnvmt rﬂﬁodb&

to prepare t exhvauyl;dmtrdhe ibwmbmbn(d ;)rpvi{ob bd thamhn(zécbdtt)oaly aettep b!es hmn be
enpl oyed, #&nd tﬁnethyméarwnatonp picompeun

S e e DR e g s b T %‘Wﬁ

t he desired g&kigh edp b; gg@uﬁ,&ad a%ove 'S

in the artrand Thram::&)e&renes stenb ofa:bhyouﬁdsofﬂhdjm&niﬁqn HaveethaFdrmala di) céofigutptiohothietin
Phase Pepti ot hﬁh‘é rsh 'H lecsdffromrt\etm! Bysosylay histidyl; Biigplanyl
(1969). 30 3

aspariy "Fﬁ‘%‘ﬁ‘éf’%ﬁ‘?‘ﬁ‘ﬁ""&f
(2070 e %ﬁe;s' &ﬁéﬁi e R Eﬁa 0o i e
wash (b) 3’3%a[‘tﬂrnﬁ ltéHnﬁtfhi m Q4ifs| covaohly ue d in tﬁ‘é 5 arme&mcan

(f) [err] tvindtry. ghesbetus]incm uiBeenohling é&le,)th&déiuﬁemmsugrﬁ)mlﬂmn ~calolu(n] magnesiym,
A B (2) Boczummmwmrea nd3 mezb\damm@ium\saltswbmb arpprspareiy| e art. The

welbknogn
o -t dro l r spRate,
Boc-d n, srngt c:ltlgml1 iﬁ s:e’galgai:e, ﬁmd'l te, angso gte, \:&re r%t% g’:eﬁgr gl a@% Ead saltss
(9) Boc- Arzg( &3 i by methods well known in the art.

S In keeping with the standard nomenclature, abbreviations for chiral amino acid residues used in the
present specification and claims are as follows: -

Abbreviation : Name
U His L-histidyl
Ser L-serinyl
20 Asp L~aspartyl
D-Asp D-aspartyl
Ala L-alanyl
35 D-Ala D-alanyl’
Val . L~-valinyl
Phe L-phenylalanyl
P Thr L-threonyl
Asn : . L-asparaginyl
N D-Asn D-asparaginyl
| 5 Tyr L-tyrosinyl
Arg L-arginyl
Leu ~ L-leucyl
50 D-Leu D-leucyl
Nle L-norleucyl
Lys L-lysyl
55 Gln L-gl utaminyl
Met L-methionyl
1le L-isoleucyl
50 Glu L-glutamyl
D-Glu : D-glutamyl
D-Tyr : D-tyrosyl
o D-Ris D-histidyl



(10) Boc-Ala, A B (11) Boc-Ser[err], A B (12) Boc-Leu, A B (13) Boc-dn,
A B (14) Boc-dy, A B (15) Boc-Leu, A B (16) Boc-Vval, A B (17)
Boc-Lys(4-[err], A B (18) Boc-Arg(Tos), A B (19) Boc-Tyr(4-[err]), A B9
EP 0136475 Bl FLOW DI AGRAM | (Cont i nued) (20) Boc-Ser([err]) MeOH wash,
cycle B 10~ EP 0136475283 Boc-Asn, A B (22)

. Boc-Thr(OCH2), A B (23) Boc-Phe, A B 15

(24) Boc-lle, A B (@bmid\tégnA, B (26) Boc-Asp(®@@®, A B 20

(27) Boc-D-Ala, A B 8). Boc-Tyr, A B 25 _

D- Al a2hpGRF( | - 29) - BHA Brohs (a) HF, dimethyl sBrppgRYladanyl

pi-creso 1 (b) Et20 wafs-CL)PHéAC, Sephadex G Ee4echlionopbenipiabanylr aphy

(d) Lyephilize (e) ChrQupsc . oct sdecyl - *5_40
silane silica, 1%- SO PR %0 Ten 50 oo &(8?1E§8ERFFY%%11%YTD Ala2)
- hpGRF( | -%g)-NHZ 50 TolfprBpiRReformula (11) ank-figbrompphenyiakenyl
pretected "am no acid ralani.ne is attached teg th ' ' S

descri bed for prepari %O(tl’é'lﬁh%e( 1) pepti des; &%e%rgg,abf'ggg?g%gﬁgiforwl a
(01) anal ogs, the C-tdési)®heprotected am no adi-4-Bdvorepbényladanylached
to the desired resin. gl %tﬁfgquent am no aci ¢y_ar

sequenti al’fy coupl ed tpé'me sol1d phase in themnggpaégé‘g?#gggllaﬁyh ow
Diagram 1. S6 To fbeMaQ Bhe\ t er ni nal | al kado@rmgRboxyphenylalanylang
(111)] peptide, the pepifiMepypil to the resi p-4Smethoxyphenylalanyl

20 : (4-@CH70) Phe L-4-benzloxyphenylalanyl
L D-(4-@CH20)Phe D-4-benzloxyphenylalanyl
' Trp L-tryptophyl .
25 D-Trp D-tryptophyl
Y (5-F)Trp L=5-fluorotryptophyl '
D-(5-F)Trp D-5- fl'uorotryptophyl
30 (5-C1)Trp L-5-chlorotryptophyl
' D-(5-C1)Trp D~5-chlorotryptophyl
(5-Br)trp L-5-bromotryptophyl
35 D~(5-Br)Trp D-5-bromotryptophyl
(5-Me0)Trp L-5-methoxytryptophyl
: D-(5-Me0Q)Trp - D-5-methoxytryptophyl
40 (5-Me)Trp L-5-methyltryptophyl
D-(5-Me)Trp 'D-5~methyltryptophyl
~ Unless otherwise specified, the amino acid residues that are named herein without the prefix £ will
45 refer to the naturally occurring absolute configuration L. The R' group refers to the substituent on the N-
terminus amino acid {position 1) of the peptide according to standard nomenclature.
Other abbreviations used in the present specification are:
50 Fmoc - fluorenylmethyloxycarbonyl
Boc = t-butyloxycarbonyl
Teos = p-toluenesul fonyl
55 hplc = high-per formance liquid
chromatography
tic o= thin-layer chromatography
- 60 TFA = trifluoroacetic acid
Ac = acetyl

Solid-phase synthesis of the Formulas (1), {il}, and {lli) peptides can be carried out on a Baeckman 990
65 gutomatic peptide synthesizer. Preparative HPLC can be performed on a thick-walled glass column {2.5 x

7



allowed to stir in 5to 20% sol utions of the appropriate acid anhydride in
CH2CI 2 cont'aining triethylanine or other standard acid accepting bases for
20 to 120 m nutes at roomtenperature. Subsequently, the standard reagents
for cleaving the peptide fromthe-resin is used to obtain the desired
peptide of fornmulas ({1, , or (1EP) 0 136 475 Blus, by the above- rrentioned
procedure, the follown ept| es are pre ared 65 10 EP 0136475

N- Acet v1 1 HT"’D-L f av si u m wnt Fluid
! hoGRE(] - 2 EE%F 4D, ,,ézﬁ'- g fb%ﬂﬁ%% %gé&g%%? en 119 CL
- hpGRF( 1- 29) fho acid derivatlves utiliRd AC e he W(ld’b &Ql)e- ;Nbﬂnt invention are

(D-Tyr1, DfAlaudlip b'h mNHéu:prtMe@swmmniﬁwhemanmoangmmnma@@yemMZ

[ Hi s1%D- A| A)ZDQ lai I A a2 %QE er?t% prepare% by
B, T

[ N- Acet yI oHi waryﬂnme [esirl. Ond 4o trad%pﬁFEBl
-NH2 [ R- Al a’y BidReg Fabots 5-& R MneNd, Caﬁqum@ O'he preparatlon of the hydroxymethyl resin is descnbed by

ich
EHi s, D- Al aBofns v feg ’g jqnd ). e B ook ey P e O T
g50) (1 and ally availa fce, rma
[&&RE‘% ke,

ER-As p3 D- Al , an @ '?7‘- 3 2} peptldes FOTITL Cand (lll) are prepared by
. D- ASD3, DoASHUBn bt pllSé-Porkiae Ainesiby st g ol @ and ) aropropared by
[ N- Acet yl - D-tiditrient ofhib@iﬁ(ide-r?&) whﬁ-l&nﬁhﬁma to give the des[rEB sidechain h;rot&wm(kbcﬁg\)sth an

- NH2 NAcetaWaﬂnemV 2 $ige| edamgm dAQ pdalkvldopidaRiF(
ting goup [qitiBu fnklead of pepyzy! for

[ N-Ac et yl F ;
DG u3 lmhﬁfﬁ}“‘%@%@m‘d 'g,';‘ « i ‘Q?A‘* ; Tt iPeoGRe Aledie

- hp&RF(1 44)pemwa e
[ N-Ace.tyl ,D lﬁlp&a%}aaﬁgpﬁ%(eﬂs-om)smwmoﬁmmamsmgémo prepate the axixis ot Forrmyias D), iiand ()
| ncl udes phdﬁ"nﬁ@é\mmﬁ ereiovet And |ﬂc¢m;tde® aip iprotacted paptide sars be dervedwitls @ bpdecand an
peptides g b i é;‘z'ﬁgg"gﬂ"‘f’m' g% '°*&§"“§ﬁ'°é!€‘i qap thep h@’P@&Yeér‘R the pgyal fashion
assoc '\} ' On \X" ﬁf} 5« uss% ﬁeutl irswell known in the art and has been essentially described

by Stewart and Young, Solid Phase Peptide Synthesis, Freeman and Company, San Francisco, California
{1969).
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or diluent for use in stinulating growh-hornone release in marrmals as
foll ows: 65° EP 0136 475 Bl

Rl - A-B-C- Al a- 11 e-Phe-Thr - X- Ser - Tyr- Arg-Lys-Val - Leu-

G y-d n-Leu-Ser-Al a- Arg- Lys Leu-Leu-A n-Asp-Ile-Y-Ser- 6 Arg-R2; A,
~~~~~~~~~~ (1) or 10 RI-A-B-C Al a-| IEPFS 136-47%-B%r - Tyr- Arg- Lys- Val - Leu-

A@ y-dn-Leu-Ser-Al a-Arg-Lys-Leu-Leu-@ n-Asp-lle-Y-Ser- 5
~Arg-@n-A@n-dy-Au-Ser-Asn-A@n-du-Arg-Ay-Ala-R2 or 20

R -A-B-C Al a-11| e- Phe- Thr - X- Ser - TRLOWBFAGRAM/a - Leu- J\ _/

A y-d n-Leu-Ser-Al a- Arg- Lys- Leu-TEU- Q@ N- ASp-T11 e- Y- Ser -

Arg-d n-d n-d y- G u-Fepatet i@ of qnmgaéuyhpcnm 829 PENH3

Al a- Ar'g? Leu- R2; (1 | F—wmTerer RS Ny arogem o Cr-Cb 3STTai ght am O
branched- chain al kanoyl ; RBHAsReRBRa+t droccigg (Tosdnd R4 are 30 eI ect ed
fromthe group consisting of hydrogen| ggd ﬁxmm-cw(qﬁ)a?ch d-chain
al kyl group containing one to six car 8 ?i represe nber
selected fromtyrosyl, Dtyrosyl and Hp¢ 91, Brepresents a ngnber
sel ected from al anyl and D-al anyl, C represents a nenber selected from

aspartyl and D-aspartyl; X raoeegegl('soﬁ)s.m{pag\mn or D-asparaginyl; Y
represents norleucyl or nethionyl; gﬁmgggﬁ)i ‘ﬁ) hat eithew B and/or C
and/or X be a D ami no acid; and the ph i a acceptabl ef salts
t hereof. 35 In practice, it has bepkb)o33% TRA&CHIRI Forgwices] (1), (11),

and (111) conpounds of the present |Iny wadgctive for pncreasing
the rel ease of growth hornone in ma ?E)vﬁﬁhéigm n%stered therkto in an

amouny sufficient to provide sai d-trea‘ab FedHyashith fromo. 001 to 0.1
nmg/ kg of mammal i an body wei ght/day of Qe)dcﬁgc stsi( 1) (11), pr (111)

conpound. Preferred peptides for incrg n h hprnmone In
manmmal s have a structure sel ected 40 ?g?n gf)?ﬁ{ﬁgéf? g@{% of (ill)
above, wherein R, R2, R3 and R4 are >égbc€BgC12msihose descr ed above, A

is tyrosyl, D-tyrosyl or histidyl, BYs al anyl or Dalanyl; Cis aspartyl
or D-aspartyl; X is asparagi gu&_p{ Y is norl eueyl or

met hi onyl; wth the above-nenti one t:;lp.)rﬁ g g @& ﬁ;ar %eutl cally
acceptabl e salts thereof. Another pr efgroth nﬂgﬁ s of the
present invention effective for IncreagRhoBoceMed, 45, I®r none-rel ease in

manmal s have the structure illustrated erein Rl is
hydrogen or C -Ca al kanoyl; R2 is N 593 E&énﬂ%s hd” Rl are each hydrogen

or a straight- or branched-chain or  {&3 Etkyﬁ#pwﬂizlyrﬁ)sﬂ D-tyrosyl,
or histidyl; B is alanyl or D-alanyl; @555 aépght, IAorBDaspartyI Xis
asparagi nyl or D-asparginyl; Y is nor ngggyz l; with the
above-nmenti oned provi so; and the phar PE’oﬂ'??' a%t tabl e salts thereof.
50 The nost preferred group of -conpwmdsooﬂ..éhe Apvention have the

Formula (1) configuration, wherein RI} i;gyS C r Cﬁﬂen L cetyl;
R2 i%e/NH2; A is selected from tyrosylj, (E? EJ:E S)r gm@ﬂs B ’s BZI anyl
or D al anyl Cis aspartyl or D- asparft § Fs B&pEeRYi Myl r

D- aspar agi nyI and Y is norleucyl or r@ohl Boxlald tA, the above-nentioned
provi so; and t he pharmaceutical ly acdegﬁbggcs le{'fwélbef eo& B

(12) Boc-Leu, A,
(13) Boc~Gln, A, B
(14) Boc~Gly, A, B
i (15) Boc-Leu, A, B
: (16) Boc-Val, A, B
| (17) Boc-Lys(4-C1@CH20CO), A, B
. _ (18) Boc-Arg(Tos), A, B
- J£19) Boc-~Tyr(4-Br@CH20c0), A, B




These peptides are useful for treatnent for synptons related to growth
hornone deficiencies, for 55 increasing wool growth, for increasing rate of
growt-h of neat-producing animals, for Inproving carcass quality In
meat - produci ng animals (i.e., nore protein and less fat), for inproving
feed efficiency in meat- produci ng EPiOdB6 478 Bthi ry cows, for increasing
m | k production in dairy herds, and in healing wounds. In order to
facilitate a further underRIOWDIAGRAM tIhq Comtdmived), the foll ow ng exanpl es
are presented primarily for the purpose of illustrating certain nore
specific details thereof. The invention is not to be 60 deened limted

t hereby extept as defined In the clains, Exan'gl e 1 Protected human
pancr&atic growth hornone-rel easin f(g‘ét)op"ﬁg 29)(9533 hyépypam' ne resin
Benzhydryl anl ne pol ystrene resin (domrerci Heby @4ahl,abyelerem Bachem Inc.,
Torrance, California) e5 (6.0 9, 3.02 mh}) ig the,chLoride lon formis

pl aced inhe reaction vessel of a{B 3 §9658at Bmalic 12 EP 0 136 475
Bl pepti de synthesizer programed tlo (22)r oauThri{@CHoDI, 0w, nB wor k- wash '
cycle: (a) CH2Cl 2; (bl 33%trfluor ac(gtic gg_g N 8:12 12 (two times for one
and 25 m nutes each); (c) CH2Cl 2; (|d) 8£H§ ; g'e)' 2C12; (f) 10% (C2Hg) 3N
In CHCI3 (4wo tinmes for two mi nutes| 2éR) Bogndleg) AcHBC12. The neutrali zed

resin I's stirred with t-butyloxycarbqagh(Bee-alat,oay! gl -argini ne

[ Boc- Arg{Tos)l and 5 dil sopropyl car Lim_de (6 ) \in Cl2 for one
hour, and the resulting am no acid ggﬁa%%ﬁéﬁr@k‘eéd fmrBugh the steps
d@73mBo€RP-~Ralal,0n,nB L-anmi no acids (3

(a) through (g) in the above wash

nmok) ,are then coupl ed successi vely: t\h ape regct mon cycl e:
?—%&s%ﬁ%e@ffl’) ?’Bgc- A n, Boc-Leu,

Boc- Arg(Tos), Boc-Al a,

Boc- Ser (benzyl ), Boc-Met, Boc-lie,

Boc- Leu, Boc-Lys(4-chlorocarbenzoxyy,

Boc- Ser (bgnzyl ), Boo- Leu 093 Cs og- Leu, Boc-Val,
Boc-LyLs/(4-chI or ocar benzoxay,gti §EP§FSF?6§%¥?HE05§T§I?(4- 10 br onpcar benzoxy)
and BocC- Ser (benzyl), except that Boc-G n was coupled in the presence of

1- hydroxy- benzotriazole (6 nmol) ip (G)mFydfisethyidaifadeli on. The

conpl et edypepti de- benzhydryl am ne rgsin, V\A",_tch tsgg N-term nal Boo group
renoved, was then washed with CHsOH} and alr C&F to give 11.79 9 of
material. 75 (b) Et0 wash Exanpl e 2 Preparation of

protected D-tyrosine-1-human pancregft/] Wt hﬁlaor ne-rel.gasi factor
(1-29)- besnzhydryl am ne resin Pepti je(lcge dr é’r#ﬁ@xr (‘.—"‘s'l5 fﬁ?ggng, 0. 25
mol ) contai ni ng the 9-29 residues ¢f the ghrpmatograpiyscribed in Exanple 1
is subjected to the work-wash cycle Olﬁ sl In Exanple 1. The
neutralized 20 resin is stirred wt a@c- - g’ﬁ&?% ne (0.75 mmol), '

di i sopropyl carbodiimide (0.75 mmmol) | &ld Chremategraphy :pctadeg®hzot ri azol e
(0.75 mofd in dinethylformanide. The fol lsdliane @FT1ieaqCcil@-go%i vatives

(0.75 mmol ) are then coupl ed succesgi vely r TeRt _cycl e
desciibed in Exanple 1. Boc- Thr (bendyl), %-%,2%-% ﬁggg B\FX,

Boc- Asp(benzyl ), Boo-Al a, and Boo- D{Tyf). Lpephddriziect ed 1-29 peptide resin
i's then cy€l ed through the standar rk-wash program 25 described In _
Exanple 1 In oder to renove,the erm nal. Boc group. Exanple 3 Preparation
of D-tyrosine-|-human pancmaN%I\hf;TlEEﬁﬁ'F(%%% 2 el essing(1-29)-ani de
[(D-Tyr')- hpGRF(1-29)-NH2]~30 Amxture of the I-29 peptide resin
descri beds¢ n Ex_lgnpl e ZfEéngZ_E}l) %) angé ]SOllnli:l(Etiﬁq(g:] of h%/éjqrgq%;?f {i'l?gori dl_gél(tl%
m.Q di net hyl sut9 preesa é a :r' '6"'%& Qﬂ“_g" A ne ) o o §
e e e e g e
nitrogen andg raiﬂ'g n htl aye ioild_phase' in the manner described in Flow Diagram 1.

§5 To prepare a N-terminal alkanoyl [R? of (l), (Il), and {1ll)] peptide, the peptide bonded to the resin is
allowed to stir in 5 1o 20% solutions of the appropriate acid anhydride in CH,Cl, containing triethylamine or
other standard acid accepting bases for 20 to 120 minutes at room temperature. Subsequently, the
standard reagents for cleaving the peptide from the resin is used to obtain the desired peptide of formulas

{1), (1), or (if1).
60 Thus, by the above-mentioned procedure, the following peptides are prepared:

68
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added and the m xture stirred for a further 45 mnutes-at OC. Excess
hydrogen fl'uoride is evaporated under nitrogen, and the resin plus free
pepti de are washed free of p-cresol with a large volune of diethyl ether.
35 The peptide |Is extracted into 50% acetic acid solution and applied to
a colum (2.5 x 95 cm of Sephadex EF@ 1864975 8%l uted with 2 Macetic
acid. Eluant is nonitored at 280 nM and fracti ons containing a najor

uv- absor bi ng peak are[gop}bgglypi]q-,i,amp '.lz'g)eqng« sol ution of the |yophilized
ctadecyl silane silica having

powder is eluted on cqlu 45 C of

a mesh size of 15- 20%@3&%&'&%“@@' )%@A (pur chased from Vydac,
I—|esperdjjga, €al i f oni a) . [H-Ateepl ~B+ Tt b HPGRE (@2 Df-NE5; 50% acetonitrile on
40 0% trifl uoroacegyjc i ol AH | ! 0l e t a punping pressure
of about 80 psi. Emr%?nﬁg&glc’ffo‘ﬁs;@&w&’wzzw nm and are each
exani nedhg?énanal ytica Emfhf;wﬁﬁ&bﬁﬁn@ﬁlz ﬁf 215 nm i n]c orﬂer to en_suLe
maxi mum geneity ofnDp NingyZafki.on of these gave the
e
energing a m nut e H | =&62ol um X cn o
Vydac oct adecyl si |l ane[gidé¢sey DM p-2i122 ] -3PERM 1Mol NS, punped at 2
mMJrin wthsa |inear 'gzﬁdipfﬁy ci'f" t '%030 glst%%@l t r<I I eQ?n 0?1% :
trifluoracetic acid. HRtSor2#ia _""lj’g:l I g R 2so0l vent system 1-but anol :
pKIri di ne: ?cet ihc aci dima);](-Iﬁ:s_ﬂO,:g}m);]ghp@RNd-Qth—Nﬁ@Mvil_lsé:JaLi éedl by t
chlorine-starch spraysepgentn_ AHNG. a _6bya ydr ol ysat e
gave the fal | ow ng arrﬂsﬂo aci’dq rAz}trgl 0’%. i%?p,] gi%%l(ih?b)l : Ser, 3.01; Qu,

2.22 Ay, 1.10; Al a,[N-spetwaD-TyssD-#de?,d-68p3|l~bpGRFEI-203uNHS. 61
Tyr, 1.60; Phe, 1.05;(#4y$l 0h. e Xa&R._ Preparation of
protected N-acetyl _hu[ n p’%%qt'%%rlpgxgﬁpﬁgg I?r(\_g-gﬁeﬁ Si ng factor (1-29)-
benzhydrylami ne resi nilscetylpdiiisu@-ddarnRdAppdd-hoCRESILNRS) 28H2( 0. 98 g,
Séiirﬁ?}?&ﬁ%ﬁ%ﬁ%ﬁ?@ﬁﬁﬁ“@t N ead Im.place of BTyr. The
1-29 peptide resin, Wi Thhafe a4 mhpﬁ%ééﬁgbougzr enoved, was acetyl ated
bﬁl_st! (rj ri ?gow;h a 151%&34,12%2%1@35%1,@”@11.@5Eygy i n net hyl egi s
chl ori de m nut es)epn 63 .2 1o anpl e
Preparation of N acet q'ua _ﬁﬁ;g&ﬁ%]ﬁpﬁmchg%ﬁwhl easi ng.
faclt?rgl-zg_) ba(rjn de ( ot 2Z_D_%|s A Ulegﬂg-bpﬂg;(geZkaNnge resin (0t 75
Mo escribed in r 8a d Lygyide m xtures
and purifi®®d as desc?{i‘be&%iljp'éw;%g' I’§‘ § Tﬁ\gigyoghﬁﬁgggg ggiﬁﬁ%d pepti de
vei ghed 16.2 ny. 65 [D-Bisid-RREBFI(Ar28dv8H3ne peak energing at 36.5
Ln7._gu}3(isE)th| nlg tge _?__na[lwwc@a:_ h'tlh‘p'l-ﬁigé'r]dhpcmﬂld”g‘mgdbl3 13 . EPI 0 é36

; anple 3. Ti in € [ ns..al so described in Exanple 3 gave
one spot. *Ani no aci d(igr%zﬂeygi]é' gﬁﬁgqg'%iﬁﬁﬂaydrol ysate gave the follow ng
amino acid ratios: A{N-Asetyl,DhLleur]oBpGRE(1-29D6NHE u, 2.20; dvy, 1.20;

Al a\3.30; Val, 0.81; o3y hoRRFchiog)infi5: Leu, 3.60; Tyr, 1.61; Phe,
1.20; Lys, 2.10; Arg,{%%l‘} bpeRr (1-29) lnfi

Exanpl e. 64Pr epar at i or[hb'iﬁcﬁﬁ o8epd IDhRFRE 229\ il pancreatic grow h
hor none-r el easi ng faqmgamqghgmrqahggpyNHQni ne resin
e

Subj ected to 1t ne’ coumrAGeyar BSCabadr pRERF (PR -BRES “Cocopr ot

subj ected to the cou
D-al ani nesmas used | _r[grlAé.afg]_ehpBREI(inﬁﬁé-NHzposi tion 2 to and L-tyrosine in
pl ace of D-tyrosine '[%-Bx‘i_%'zt]'-QBGilF(Ex@WLﬁHZ
' [N~Acetyl ,_Q-Alaz }-hpGRF(1-40) ~-NH2
55 {N-Acetyl,D-Al a]-hpGRF(1-44) -NHp

& Accordingly, the present invention includes pharmaceutical compositions comprising at least one of
60 the peptides of formulas 1), {ll}, or {lli) as an active ingredient, in association with a pharmaceutical carrier
or diluent for use in stimulating growth-hormone release in mammals as follows:

65
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Preparati on of D-al ani ne2-human pancreatic growth _

hor mone-r ef easi ng(1- 29) - am de i (D- Al a2) - hpGRF( 1- 29) - NH2J 15 . | The peptide
resin (0.25 mml ) described in Exanple.6 is treated with hydrogen fluoride
m xtures and purified as-described i n Exarrpl e 3. The purified, |yophilized
peptide weighed 27.9 ng. This mat gp peak energing at 35 m nutes
using the anal ytical hplc conditions as escrl ed in Exanple 3. Tc using

the conditions desJmerl 41n-BaanpiR-Theaxe sere TyRQArg my@avaqi-d.eanal ysis of
a 6 M HCl hydrolysat ve the fallqwin 0 crd rat 06; Thr
1. 07: ser, 3. 05.CH L?e“gifé‘ rrAlg gﬁ‘iﬂ’é% Sf"\?&lln‘ésé’zr” §f’6 1. 10;
lle, 1. 72‘ Leu, &g®RZ;Tyr, 1. 62 Phe, 0.90; Lys, 2.07; Arg, 3. 19. Exanpl e 8
Prepacati on of protected Daspartic aci d3¢unman pancreatic growt h

hor none-rel easi ng factor(1-29)- benzhydryl am ne resin 25
Pepti de- benzhydryl am ne resin (0.98 g, O. 95 nmol ) prepared in Exanple | was

subj ectedeto the coupling cycles described. in Exa C t hat
D-aspartic aci d RieABselt %11#‘& &c@hGrTbragpﬁFFT'EY’a fyﬁ)%fpﬁﬁf’? and

L- f t v 0si ne in p'oa?&@n&é&ml-ma-mgogybLnaulLerEammJlfms BDe-sz-eﬁ;;:r-at i on
0 aspartic acl u n_e [ e am de
[ (UDAsp3Ys hp%(@&#%‘fﬂ%ﬂ 3,' Sﬁg 8§§| %T escrl ed In
Exanple 8 is treated with hydrogen quortgﬁ?mxture and purified as

described in Exanple 3. The purified i zed peptide weighed 15.3 ng.
This material gave one peak energing at 3drm nutes usi ng the anal yti cal

hpl d
P Cr bo || O Az A BeAIGd 11B-FaTRYE 2. sdh o an%is I Séi(}]f‘afqé% | on

descri bed I n Exa 3 gave one
hydrel ysat e gav611}’}1'&1ﬂb’IUe¢AmSng-AﬂrﬁnéfacLﬂs‘rh¢ﬂ'0§éU -fsprElepti-Ser 2

Ser, 3.08; Qu, G n- 5Gﬁ'—§ Jash-cVale1 85 -dBi- A Ked 1 €,
1.76; Ley, 3. 71& ol rels: &%2 1§-gsrpea- ¥21 Ar %ﬁgo Exarrgple 10 40
Prepar\at|on of ﬂrl@t"@é'ﬂe‘é-el‘&' etyl Dtyr05| nellD- al ani nel - human pancreatic
growt ™ hor none-rel easing factor(I-29)-bggziydryl am ne resin

Pepti de- benzhydr Iam ne resr n (0.98 g, 0.25 rrerI repared |n %I e 1 was
subj ect eq, mhem'e C'Bh Cegtrae@&@rws efrﬁh nd R ar:;
D- al ani né v?, ?es see wggfggﬁs ts
place of L Mérﬁﬁérgﬁec{eﬂﬂ’aﬁ’i%l ala eﬁ?r ﬁ'ﬂs;ﬁ vl and D-aspartyl;

N- acet yl - D-x ydpassbrite hdgataginyi e - Whynaﬂfebﬁﬁéntsm@é@vld‘i methlonyl with the proviso that

hor mone- r el eithen Bgy(dior gg)ldlora?ﬁrbtd (nNoamdx @mymacdnmcaﬂa t$th2 t. NH2|

The pept i*tle I dnpr '4‘6" opinds p E" Q""“a’e

hydrogen fl %{ﬁg %252,, %’Eﬂ&é’ o%."%'% ian %v
q),merog hi's materi al

purified, Y8 ,;gfg gave one
energing at 3 refa'rﬁutpegmdwiongckkwgaa syhf gra\hnhhplrrﬁoremndammnsam maomrsbleded n

Exanpl e 3¢ ‘g?’g;:!!@ﬂh gt (ﬂboggi;{nﬂﬁq?g-a }!meldgbﬁﬁ‘ » Rinnd Rt ave fren;Eh %:"@;g;;gyplgg is
Ani no acr d ' I

rati os . “"?98?’ "ggl’mxg*"g&aﬁ@ibw% :;Qne%(grg;ﬂ 18 @gﬁ*ﬁma@% Iy
Va | TAnotQ;S;?referrécEgm&p BP corhRUndsoflilé préddint inkerftidn effétive for (Hereadi growth

2.07; Ar gs KbridEne-sBasia ma hmnszhaw atratttmre rﬂlusti'a int Forradl () wherein R! is hydrogen or
N-acetyl - gvgeslmevlr R‘M*’aﬁ‘ %, 'lgf repen amﬁlsptaw&r@ahqd@hﬁar PRkniCs
e&

hor mone- r el m &@}ymgyl %5}; artyl or D-aspartyl; X isasparaginyl

d the ph ticall
Pept i de- ben pre ‘é’?"é%rar"n E)? armfceuicay

subj ect edot 0 rmemea prdid?iéﬁ btong oﬁﬁﬁ\b&ﬁ\dﬁleﬂﬁé’ lhhﬁdori H%v&ha RathrRtadi) ccﬁmrainohm{erem
D-aspartic Bldsslestadtrers h'dirogen aaem Rffis llﬂzaos paﬁleqt&d famityfosyh Dgyresvi erdistidy; B is alanyl

D- al ani ne i ®[3alawe cdﬁ*’sﬂa@l }" a'ﬁﬁarﬂg'"\’ihr?dd blst’?f'%r"ﬁemﬁth“’"\"
| ace of L- L ?ﬁemnﬂme proviso, and the pl ceutlca ly acceptable salts thereof.
P ptides are useful for treatment for symptoms related to growth hormone deficiencies, for

65 increasing wool growth, for increasing rate of growth of meat-producmg animals, for improvmg carcass
guality in meat-producing animals (i.e., more protem and less fat), for improving feed efficiency in meat-
producing animals and dairy cows, for increasing milk production in dairy herds, and in healing wounds.

in order to facilitate a further understanding of the invention, the following examples are presented
primarily for the purpose of illustrating certain more specific details thereof. The invention is not to be

60 deemed limited thereby except as defined in the claims.

Example 1
Protected human pancreatic growth hormone-releasing factor (9—29)-benzhydrylamine resin
Benzhydryiamine polystrene resin {commercially available from Bachem, Inc., Torrance, California)
65 (6.0 g, 3.00 mmol) in the chloride ion form is placed in the reaction vessel of a Beckman 290 automatic

12
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p05|t|on 1. 65 14 EP 0136475 Bl Exanple 13 Preparatlon of

N- acet:yl . -tyr05| ne', D-al ani ne2, D-aspart I C aC| d3- human pancreatic growth
hor none- rel easi ng(l 29) - am de .

[ (N-acetyl -DLryr', DAl a2, DAsp2) hpGRF 1 29) - NH2I The peptide resin (0.25
mol ) described in Exarrple 12 is t ERt@d3MAT5 Blrogen fluoride mixtures

and 6 puribdoRge armedGiser rdlfdinthd XM Gt Ine HNGWIRY WollRdén QD@ CHASH (b) 33%
pept i de wei gﬂé iflGordatetiticid i Wﬂ'@lﬂmﬂm@ﬁ@md &‘lﬁlnﬁﬁ' cl;ml’@igﬂﬂ (ﬁcz%-ﬂb’m% {f}
usi ng the anw%'tﬁeldthi Ql, {vertinesiforigo sinutke sachl; lambl(gl nHaEk-a . Tic u3| n

th dit fa re ithp ¢- )-N g_'@]e B
R R g e
1.07; \S’er &lsu ctiof\ r(b benzyn,

lie, 1.62; LN(:-GII% Bb3-Leu] Boc-Lels &:,—LVR locha%nz SBo os),AijhAlaB B&&Ser&enzyl), ‘Boc-
Exanpl e 14 Pragp Hoerfilng rBoofGl rBy[c-@gt, cBpo-Val, Boc-Lys(4-chiorocarbenzoxy), Boc-Argltosyl), Boc-Tyr{4-
N- acet y| - t’BS mE@m%ﬁla 9_"‘%— gﬂlﬁe ﬁﬁ‘hﬁlﬁdﬁ’é P@ﬁ’!epd" @P@mwcﬁa‘; TTBW&""V‘

o e e S A S e A8, S0

cycl es descrl bed in Exarrp e 4, except that Dal an| ne I-n place of L-al anine

I n p05|t|cm , and L- tosl-hlstldlnelnE Kenple@ of Ltgrosmeln position 1.

Exanpl e 15 %‘ ﬁ rpretfctvql Acwesine-1-ymagt P%F’H&ﬁclgml PIeee-teleasing, factor (1—29)-
o

ncr i °8
P heatyf ! Vidiihd s, ko . 8 8 h B e 020 raitues of he peptce o

| (N-acet yl - Higgeri
descri bed 2b nresix &ngpitred viith maw.tasmetged (7St rhimbty, drsmgmpylédrwrmrde (TS ibrbist e sncallydroxy-
purkired as mmazﬁe@mrm@t)a tl'@lforfﬁhte!d urifi ed o hi | | zed e t| de

we| ghed 18 T’H’tfP cudgl %tl ) °&'ts“°3 "ﬁg e
anal yti cal t:E m o gf:m
condi t i On§5d&‘§&j’bh nga, q,eq,nﬁmg, oc ) aC| ana ys S 8f° 6

M HCl \bydrol ysate gave 25 the fo | owi ng am no aci d ratlos Asp, 3 06 Thr,
1.01; Ser, 300 Qu, 2.26; Gy, 1.10; Axamp®330; Val, 0.79; Met ,
Ille, 1.609; ,én 'at's“ %137‘ gﬁ Dityrosingy- 'M‘a" Pnewreetwgewmt shormowe'etsw“-f%asmdwfgi'fv' »
I
e

3.30. Exampl 10% g:ti% ﬁf %1'3 ZW ggll)grﬁl aes%ﬁl'u hydrogen
factors(1- 29f)uoaae ﬁo mt;;tmﬁeatyns Tohd a-e.es D PORRE abIC Yo BUnik RS, Excess
nmet hods descmeageed arethéx applyeevdbommﬂl Underngdtrearh obyryittngen aned hydgpgérhfiuckidé 135 \mLi &
aci d anhydr i ¥ded gnd thegaixtuie stirsagiier @ further 48 minutdsat ?wahvmeemww pporaterundemn
R is NH2 3@ n zfgd resin frﬁs peptide are washed free of p-cresol with a large volume of diethyl ether.
T e peptide is extractfed ihto 50% acetic acid solution and apphed to a column (2.5 x 95 ¢m) of
Sephadex G~50 which is eluted with 2 M acetic acid. Eluant is monitored at 280 nM and fractions
containing a major uv-absorbing peak are pooled and lyophilized. A solution of the lyophilized powder is
eluted on a column {1.5 X 46 cm) of octadecyisilane silica having a mesh size of 15—20 M and pore size of
300 A {purchased from Vydac, Hesperia, California). A linear elution gradient of 15—50% acetonitrile on
40- 0.1% trifluoroacetic acid solution was employed at a pumping pressure of about 80 psi. Emerging fractions
are monitored at 280 nm and are each examinad by analytical hpic at a wave length of 216 nm in order to
\./ ensure maximum homogeneity of pooled fractions. Lyophilization of these gave the titie peptide as a white
powder (32 myg).
This material gave one peak emerging at 38 minutes using analytical hplc on a column {0.4 % 25 cm) of
45 Vydac octadecyisilane silica (5 M mesh size, 300 A®) which is pumped at 2 mi/min with a linear gradient of
20 to 40% acetonitrile in 0.1% trifluoracetic acid. Tic on silica gel using the solvent system 1-butanol:
pyridine: acetic acid: water (15:10:3:12) gave one spot of visualized by chlorine-starch spray reagent.
Amino acid analysis of a 6 M HCI hydrolysate gave the following amino acid ratios: Asp, 3.08; Thr, 1.08;
Ser, 3.01; Glu, 2.22; Gly, 1.10; Ala, 3.30; Val, 0.87; Met, 0.97; lle, 1.69; Leu, 3.61; Tyr, 1.60; Phe, 1.05; Lys,
50 2.07; Arg, 3.28.

Example 4
Preparation of protected N-acetyl human pancreatic growth hormone-releasing factor(1—29)-
benzhydrylamine resin
65 Peptide-benzhydrylamine resin{9—29) {0.98 g, 0.25 mmol) prepared in Example 1 was subjected to the
coupling cycles described in Example 2, except that L-Tyr was used in place of D-Tyr. The 1—29 peptide -
resin, with the N-terminal Boc group removed, was acetylated by stirring with a 10% sofution of acetic
anydride/Et;N in methylene chioride {30 minutes).

60 Example 5
Preparation of N-acetyl human pancreatic growth hormone-releasing factor(1—28)-amide (N-acety!-
hpGRF{1-—29}-NH,)
The peptide resin {0.75 mmol) described in Example 4 was treated with hydrogen fluoride mixtures and
purified as described in Example 3. The lyophilized, purified peptide weighed 16.2 mg.
65 This material gave one peak emerging at 36.5 minutes using the analytical hplc conditions described in
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EP 0 136 475 Bl Anhydride R1 GRF( 1- 29)

HCO- O COCHS3 HCO hp 5 (CH3CH2CO) 20

CH3CH2CO hp [ (CH3) 2CH €G] 20 * ( CH3) 2CHCO hp
[ CH3(CH2) 4C2) CH3(CH2) 4Q0 hp [ (CH3) 3CCC320 (CH3)
3CCO [D-Ala2] - hp [(043)20"—5&11)136@1@3}'(30 [D-Al a2] - bp
(CH3(CH2) 3 21

Gaco e e e ey
[D Al a2] - , 3.30; Val, 0.81; Leu,350 Tyr, @4} Phe, 1.20; Lys, 2.10; Argl 821 Al a2 1-h
CH3( CH2) 2CO CH3( CH2) 2C0 [ D Alglg:éB hp 25 ( CH3CO) 20.

CH3CO = & [R psd hp t CH3(.CH2) zﬁ@a'p cH3
[ el e st sl
' , 0.261 1 d to th
CH3( CH2) 4COcoupl:1pgt':3{ddb g@ E rersr:rgléozsa o pt that 0 ':d in place of L-al i:t :os:go:\;

[DATyrl, Dmhaanmqm(e@mmmesme in positioGH3 CH2CO
[R Tyr1, D- Al a23- hp [ (CH3) 2CHCT 20 (CHS)ZCHCO

JD-Tyrl, D- Al a2 2 3 CH
[1- T);; |, D Ali’rﬂ ‘g’%ﬂmf’%}m E&é“""g‘)’ﬁ?g‘i'y'rzi’ R a21- hp
[R(CS_B) 3CQ175 1 The peptid ol) described i Bm%)ﬁfe'ﬁuﬁre%e@%th Ripardgen HGSAdemindures and

punf'ed as Ebciff;u’dlm Brafp 3. Thb dbpili¢edigeiida @elphed 27.9 mg. Thi31etii gide
[D-Tyrl, -Alose peakAme®ing-at3$ njgutes using ¢ @gj}:g@ditnon{@]q@cg BiCExample 3. Tic using
de %

_ ysisofa6 M HCl hydrolysate gave
[D-TyriR-A rags ﬂi%?ﬂa ﬁmrmL§ er, a@% 1.02; Ala, 3.29; Val, 0.84; Met,
07 Ar

[k Tyr 11D20A

Ull D Ala?, D-'Asp3 esuperscrlpts used in this Exanple, which
are assigned to given am no aC| d resi duesxampledi cate the | ocatiohs of said
residues in Ftrmraam b pratacigd Jbappertic ecid-humen spywmé@ grouth ferowndreleasing factor(1—29)-

A U R e R .

eval uati on, gobifiord a1 gﬁe obitio Endocr| nol ogy
109: 491- 495 (1980), were errpl oyed 65 In growt h horrmne (&)

experinents, nale rats (Charl gs Ri vers) ®emple8nest hetjzed wi th NEMBUTALP 16
EP 0 136 Qﬁ ration of D-aspartic acid®-human pancreatic growth hormone-releasing{1—29)-amide

: {(D-Asp®)-hpGRF(1—29)-NH,]

The peptide resin {0.25 mmol) described in Example 8 is treated with hydrogen fluoride mixture and
purified as described in Example 3. The purified, lyophilized peptide weighed 16,3 mg. This material gave
one peak emerging at 34 minutes using the analytical hplc conditions as described in Example 3. Tic using

35 the condition described in Example 3 gave one spot. Amino acid analysis of a 6 M HCl hydrolysate gave the
following amino acid ratios: Asp, 3.17; Thr, 1.22; Ser, 3.08; Glu, 2.36; Gly, 1.06; Ala, 3.30; Val, 0.96; Met,
0.84; lie, 1.76; Leu, 3.71; Tyr, 1.00; Phe, 0.92; Lys, 2.21; Arg, 3.30. '

Example 10
40 Preparation of protected N-acetyl-D-tyrosine!,D-slanine®-human pancreatic growth hormone-releasing
© factor{1—29})-benzhydrylamine resin
U Peptide-benzhydrylamine resin {0.98 g, 0.25 mmol) prepared in Example 1 was subjected to the
coupling cycles described in Example 2, except that D-alanine was used in place of L-alanine In position 2
and D-tyrosine in place of L-tyrosine in position 1.
45
Example 11
Preparation of N-acetyl-D-tyroslne’,D-alanmez-human pancreatic growth hormone-releasing{1-~-29)-
amide [(N-acetyl~D—Tyr‘.D-Ala’}-hpGRF(‘l—zs)-NHzl
The peptide resin {0.25 mmol) described in Exampie 10 is treated with hydrogen fluoride mixtures and
&0 purified as described in Example 3. The purified, lyophilized peptide weighed 5 mg. This material gave one
peak emerging at 33 minutes using the analytical hplc conditions as described in Example 3. Tle using the
conditions desctibed in Example 3 gave one spot. Amino acid analysis of a 6 M HC! hydrolysate gave the
following amino acid ratios: Asp, 3.08; Thr, 1.08; Ser, 3.01; Glu, 2.22; Gly, 1.10; Ala, 3.30; Val, 0.87; Met,
0.97; He, 1.69; Leu, 3.61; Tyr, 1.60; Phe, 1.05; Lys, 2.07; Arg, 3.28.
56
-Example 12
Preparation of protected N-acetyl-D-tyrosine',D-alanine®D-aspartic acid®-human pancreatic growth
hormone-releasing factor{1—28})-benzhydrylamine resin
| Peptide-benzhydrylamine resin (0,98 g, 0.25 mmol) prepared in Exampie 1 was subjected 1o the
' 60 . coupling cycles described in Example 4, exept that D-aspartic acid was used in place of L-aspartic acid in
position 3, D-alanine in place of L-aspartic acid in position 2, and D-yrosine in place of L-tyrosine in
position 1.

&5
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(6 ng per 100 g body weight) which also served to maintain stinulated .

pl asma GH l'evel s. Exactly 30 minutes after the rats were anesthetized, 0.5

m. of saline or the test peptide In saline Wwas adninistered as a SC bol us.

A 1 nL blood sanple was drawn fromthe jugular vein 15 minutes after the

i nvention of the peptide in salineER30 1864125 Bt e determ ned usi.ng NI ADDKD
rat GH RI A conponents. hpGRF(1-29)-NN2 Ly a%e Activity Studies Dose

Pl asma GH Angregigation of N-acetyl-D-tyrosnne‘,D—alaﬁin'bQiJsg i€ aBd¥-human pancreatic growﬁH”'%ﬂilw)ne-
Sal i ne releasing{1~—29)-amide [(N-acetyl-OTyr' ,D-Ala® D-Asp*)-hpGRF(1—29)-NH,} 333

(5)* [NNAC-D-T |h¢ pepgﬁqqpﬁxzjo.zs rwy(gmugrs}cdlgg jn Baipple 12 is treated with hydrogen ﬂuonde mtxtgreggxd

499 509 ° descripe urife ifi ptiWeugl;ec'l 12 mg. This material ga;n'\;e
s R e e

0.8 the folldibgardinedrki rano@ 0 Gh, 8.29; GHHRERAG] 3. Met,
3.2 0.97; lle.3$2:8.e&, 3UB2Tyr, 1(@) Ptie, Mmb\srzon‘ Argaasal n parenthesis 17
0136475 5% GRF(1-29)-NH2 Dose

Example
Pl asma GH*l Aﬂ%a?&uon of protected N-acetyl-tosyl-L-hlstidme-‘l,DQEQ:%L-%? Wpancreatic growtté éigrmch
(ng/m) Sal i Bsasing factor{1—29)-benzhydrylamine resin :
(6) (a) D- Asn8 peptide-benzhydrylamine resin {0.98 g, 0.25 mmol) ‘repared in Example 1 wae Sbjectbd o (1)

10 15 oouplm@&@c?e§ dasbBbddGh Eﬁqﬁplm except that D-alanine in place of L-alanine in position 2, and L-
278 37 (6) 'f’ﬂ')"hfﬁﬂqmea? piRfecop ¢-tyrosine in position 1. 0.1 465
+ 75(6) 1.0 2287 265 (6) &S?ﬁln
Preparatigﬂ-%f"'N-gamﬁ @%is@ﬂe-‘ﬂb—ﬁbﬁi %Lﬁc?a%tm growth hormone-relaasmgﬂ—-QS)l
904 t. 11150( Ggmids (N-acetyl-His',D-Ala?)-RpGHF(1-! A 6) Saline
The p@de rédn 025 m{r@ ) d@cdﬂedﬂ!-@anﬁala 82 ibltrexited with hydrogen fluoride mixture§ar@s
40 7- 5 3 (6) Ryrifjed as described i m E nophllizegg‘qqnﬂgwatghed 18 mg. This material gave
_ one peagg:grﬁ sl%% |§ RS/as described in Exampie 3 Teu gs%?
diti cri mﬁ a%&! lysi ofa 6 yd
810 86 £56)t wm amino acld ra r,?‘legf %—:‘5
0.1 0.97; me.7|66 Leu13th1; ) 0.81; Bhe, 0.96: Hi, 0.95; L?s41.95 JAréE Bt encl'es were
determ ned by conparison to pool ed st anc'iEar dsl 16GRF (1-29)- NH2
xample *
'g-ge mean ;('; st‘o]l ing I\?acyl( (E%) growth hormone-relsasing fac%ors(?—-— ;'st(rucg)ral %ﬁl\u a ?l) Qe
EMa ng the methods described in Example 4 and Example 5 by substituting the following amd

anhydndes for acetic anhydride and the appropriate GRF({1—29), wherein B2 is NH,.

35

45

55

60

65
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EP 0136475 Bl Exanpl e .18 Preparation of D asparagi ne-human pancreatic

growt h hor none-r el easi ng(1-29)-am de i D-Asn8)- hpGRF(I-29)-NH2I The

pepti de-benzhydrylam ne resin (0.25 nmmol e of resin) prepared in Exanple 1
was subjected to the 5 coupling cycles described In Exanple 2, except
that D-asparagi ne was used in pl acgpop 136378 ' B3 ne in position 8. The
yield was 38 ng, and the peptide had HPLC elution tinme of 28 mnutes at a
flowrate of 1.5.njmnutes. The agyno acid anal ysi - Asp, 3.05; Thr,
0.95 ser, 2. odbBydpadE, T 08 TRLP AP SN0 ERE(EEOY P O ks Lew
2.00; N e 0. 97;HCQf-rQ COCHy Phe, HO096; Lys, 1.97; Arkp 3.20. ' '

Exanpl e 9 Pre al a orl euci ne27-qauman pancreati c growth
hor moive-r el easlo(ﬁ:‘IrH aﬁnd} ?S@%E{ZEB NI e27) - hpGR 1- 29) - NH2J The
pept i de- benzhydr 1%]20 W%ﬂeﬁ&ﬁ@d as in Exapple 1 with

L- nor| euci ne r hi sition 27,0f the coupling cycle.
A Boc pretecti d}%}’hcqu w&m n296ba§ used. Thlil materi al was then
coupled in the %B%M bed (CH328&RBI e 2 WiBrALR ]'a‘?ii’ ne relacing

L-al anine in pops(CHHHH-F0B0/1 «loH3YaEHCO Ny f (DAADa2p-tpol e of resin used,
and the HPLC elution Tine was 28. 5" m nutes with~a flowrate of 1.5

mJm nut ess The am no acid anal ysis gave: Asp, 3.06; Thr, 1.00; Ser, 2.96;
Gu, 2.20; 4y, (cn;p@uﬁym)szao CHA(CH ). 4D ||e[,D-Al§Q] -bgu 4.00; Nie 1.00;

Tyr, 1.96; Ph S, 3.14. 20

Exanpl e 20 Prep(ac%aﬁ f h| stl amﬁeéb D-al anin g ug ne27- human
pancreat g gr oMS@H@MQH%s&W@)&)ﬁD am d@-lﬁllﬂg =hp- Al a2,

N eR") - hpGRF( 11%-@"’@§C e peptugba benzhydryl qm_mazqsh? was prepared as

in Example | wth cine re - met o posi tton 27 of
the coupling c Se% f?ﬂrzg teri aﬁfm@{hﬁ? couﬁ%&qﬁgirhﬁ’ manner descri bed
in. 25 BEganple (CHYCON 40 hi sti di reHy0EPl acing L- t[)tr-m e]-ih position 1 and
DaIaUe repl [ s 23 ng fromO0. 25
mmol e of resi nqﬁéﬁ(%%&%r}i&sﬁﬁz)#f m@s '3‘15‘5{% nutes with a
flowrate of 1.5 nL/m nutes. The am no acid anal ysis gave: Asp, 3.13; Thr,
1.00; Ser, 2.9 Ay, a, 3. ah. ,_Ie 1. 88; Leu
2200 1 onaietaCarfo B Cﬂﬁ%ﬁl 2. 03{%in D qué 5

Exanpl e 21 Prer! 312CRE0 2@ an Q&)Z %paraé P.n'érll JehPe27- human
pancr eatic gr 0\%%‘ rel ea o am C{QI H—M,azl}aw

Nl e2") - hpGRF(l Qd\#—%é)ﬁThe peptﬁg ydryl a d as in
Exanpl e P¥with 3ne repl ng L-net hi o V@oé&t‘i of the

coupling cycl e.(CHFCGHZEAXy0 al \Ndﬁijﬂi’lﬂzzﬂtoupl ed [|D1-thr s Derdlan? ]ddaspcrl bed In

nggggfaé ﬁg r p@ﬁ %ﬁ?ﬂgﬁga A%Gg: ?Pi)%:g azgy a?}zhp:gl mg from
mi

g
0. 25 mmokle of r[éam( thci,l’l &2 GRion by tes at a
flowrate of 1 Vies]o0hes angipeg DLAl a1 hp2. 99; Thr,
1. 00~ Ser, ]%; Wﬂ 8([% \slgll éodé ||¢§2 1.80; Leu
4.02; N e o 98 29>he : Y 01 D133

Exanpl e 28 Preparatl on of D-asparti c aC| dd, Dasparagl neg,

nor | euci ne27-h creatic gr h hor none- -
((D- AspV, DAsn’@B%@ hpGRF( 1- H2 The pe%ﬂ s zhh g:é hrrK/as

prepared as in (CHaft QPth L- Qﬂﬂq ne repl

posi ti 03 sa7 01;3 [t¢on %@,og @ycl €CHT) JCHOmt er i of t lt mmm%l_ 3r] h et
manner descri par CI spartic
acid In positi 3%43 é@b&?agﬁzwcﬁ ng L s'% Lpp%’:ﬁ 33 ﬁ

The yiel d was [iACHm) $€60{09 vm((ﬂi;{))jl@ﬂ@rrml e ofDEysiln, D-dkich D adp3(-bp
el ution tgnme was—29—%

The superscripts used in this Example, which are assigned to given amino acid residues, indicate the
locations of said residues in the amino acid sequence o the synthesized growth hormone-releasing
peptides.

’ Example 17
Evaluation of peptide effects on growth hormone release in mammals using the rat as the test species
in this evaluation, the procedures described by W. A. Murphy et a/., Endocrinoiogy 709:491—495
{1980}, were employed.
65 In growth hormone (GH) experiments, male rats {Charles Rivers) were anesthetized with NEMBUTAL®
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mnutes at a flowrate of 1.5 nmUrm nutes. The ami no acid anal ysis gave: Asp,
2.99;.Thr, "1.00; Ser, 2.85; u, 2.16; dy, 1.03; Ala, 3.03; Val, 0.94;
lle, 1.82; Leu 4.03; Nwe 0.99; Tyr, 1.97; Phe, 0.92; Lys, 2.06; Arg, 3. 05.
50 Exanpl e 23 Preparation of

D-al ani ne2, D-asparti-c aci d$, D asER y13€&75 @1 eucl ne27- human pancreatic

growt h hor mpez % Mﬁ ﬁﬂ:ﬁ&ﬁ d deFafl! Z-@mg il Stifittated ISR 'GH levels. Exactly 30
N €27) - hpGREE %S AL o mf ¥ br théBbtipeptias inr;auﬁa%@ﬁnaﬁstb.ed‘ﬁsa
Exanpl e 1 w $6bdlusiary ML bldeesanfpRl s didvnl froiethe ijudianeein 16 MinGies bR theinhtidn e the
coupl i ng cycpeptidelihisainaedHelpvels wermdetdrinimad usingiiiaBDKhrat Bid Rifenomeened®scr i bed in
Exarrp:xg 2 56° wth D alanine repl aci ng L-alanine in position 2, D aspartic
acid pl acing L-asp i a a repIaC|ng
L-asparagi ne | n posi %é)‘%ﬁ%@f@g ttru%%é‘? rrg‘qst?vsi? gﬁ\%agﬁso. 25 mol e of
resin, and the HPCC eracron tlrre vvas Z8G MNUlLes at afTlowrate of I.5.

m &m nutes. The am no acid anal ysis gave: Asmos® 01; Thr, 1P @&smaciGH 2. 90;
Gu, 2.20; Gy, 1.05anAleag 3.08; Val, 0.Qg/l100k.g BW6;, Leu 4.(ag/mil)e 0. 96;

Tyr, 1.95; Phe--0.93. lys_ 2 .05 Arg 23 11 _80 ﬁﬁ 19 EP-0.136 475 RI]
Clains for the Contracting States: BE CH DE FR GB IT U WNL SE 1. Pepti de
characteri zedShyihe fornul a: 333 F 50 (5)*

Rl - A-B-C Al a- il e- Pbe- Thr 5 X- Ser - Iir Arg-Lys- VaI Leu-

G y- A n- Leu- SEN=AFaDAE I‘EyR‘ééa Bu-G n-Asp-1le-Y-Ser- Arg-R2; (1) or '5
R -A-B-C Al a- IIprBE(TbﬁQX—BHQ Tyr - Ar g- Lys- Vdl -Q%eu- 499 * 50 (5)
d y-d n- Leu- Ser Al & Arg -gs Leu Leu-d n- Asp- 11 e-Y-Ser -

Ar gi G n- G n- d Y=br DBy B-&la2&u-Arg-Gy-Ala-R2 20 (11) or 25

R --A-B-C- Al a- IIprBE(IhES)(-BHQ Tyr-Arg-Lys-Vvdl.2 Leu- 680 t 100 (7)
G y-Adn-Leu-Ser-Al a- Arg- Lys- Leu Leu-3 n- Asp-11 e- Y- Ser-

Arg- A n- G n- A Y= &L oD SEYT B-afla?dru- Arg- dy-Ala-Arg- 30

Al a- Agr Leu- R2; hFGRFX1359) Nﬂ\glnerel n R is hygr®gen or C2088 S r251lght(6)or
branched-chai n al kanoyl; _R2 is NR3R4 or OR3; Rs and R4 are selected from
the group conéNsﬁcng-ﬁyrﬂlyDPA@aﬁland a straight- or branched-chain alkyl

group cont ai ni ngpORE(1929) XNR3r bon atom; AP, Zyrosyl L}gm dsyuz or6)
histidyl, B |e-&n—anl-a-nﬁ——9-a2a-n71, C~-s—t S Pat-tyt—or—B-aspartyt—xX"Ts

aspar aginyl ok RyABRR' 8@ B¥ks Yol gaBeRtmecys or methionyl; with the proviso
that either B and/or C andl or be a D am no acid; and t he pharmaceutical ly
acceptabl e salts thereof. 40 2. A peptide according to Claiml, wherein RL
Is 'selected fromhydrogen or Ct-Cs al kanoyl; R2 is NR3R4 or OR3; Rl and R4
are each sel ected from hydrogen and Cc-C3 aikyl; Als tyrosyl, Dtyrosyl,
histidyl; Bis alanyl or D-alanyl; Cis aspartyl or D-aspartyl; X is
asparagi nyl or D-asparaginyl; Y Is norleucyl or nethionyl; with the
above-nenti oned proviso; and the pharmaceutically acceptable salts thereof.
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3. A peptide according to Claim1l, having the Fornmula (1) structure wherein
Rl is:selected from 45 hydrogen or acetyl; R is NH2; Ais tyrosyl,
D-tyrosyl, or histidyl; B is alanyl or -D-alanyl; Cls aspartyl or D
aspartyl; X is asparaginyl or Daspar agi nyl; Y Is norleucyl or nethionyl;

wi th the above-nentioned proviso; &t ? ?ceuti cally acceptable salts
thereof. 4. The peptide according alm aracterized by the formula:
50 55 60 65 20 o~ T0 LT L IJIIJI 11811 EP 0136475 Bl 4. The pepti de

according_to Caim.Jl characterized by the formila:

Tyr-DAIa I Phe- Thr - Asn- Ser - Tyr - Arg-Lys- Val - Leu-Q y n-Le r-A
| a- Ar Ly?ﬁf%ﬁi% &%n Asp- 1| e- Met - Ser - Ar&ﬁ% gwl)ts phar ma?%gg'l"; *ﬁe
acceptebl g_s i

Tyr- Al a- D- Asp- Al al | e- Phe- Thr - Asn- Ser- Tyr - Arg- Lys- Val - Leu- @ y- d n- Leu- Ser - Al
a- Arg- Lyssakiméeu- 5 G n-Asplle-Met-Ser-Arg-NH2 and its phar n@6&ugi 8hl {6)
accept abl e salts;

Ac- Hi s- D- k- ﬂs@swfa H e- Phe- Thr - Asn- Ser - Tyr - Adg- Lys- Val - Leul@P§- & bl e(Ske
r-Aa-Arg-Lys-Leu-Leu- G n-Asp-lle- I\/bt-Ser-Arq— NH2 and its pharnmaceutically
acceptabl e salts" 2397 % 246 (6)

Ac- D-Tyr-;_A]_a__Aqn Ala-lle-Phe-Thr-Asn-Ser-.Tyr. Arg-lys.\al. lpu-gy_g nlei-S
er-Al a- Arg-Lys-Leu- Leu-d n-Asp-1ie-Met-Ser- Arg NH2 and its

phar maceu$akinéy accept able salts; 10 278 £ 37 (6)
Ac-D-Tyr-D- Al a- Asps Al a-44 e- Phe- Thr - Asn- Ser - Tyr - Arg Lys-Val - Leu -Gly G n-Leu-
Ser - Al a- Afl) 1Brhda u—NL@ G n Asp-|he-Met-Ser-AfgINH2 and Its 463 2 75 (6)

phakpgaceutical |y, acceptabl e salts;

Tyr- Al a- Asp- A41l e- Phe- Thr - oAsn- Ser - Tyr - Arg Lys J-VzQI -Leu-Qdy- GPABled-87 -8 )
Arg- Lys- L '
acceptabl e salts;

Tyr - DR Al sSS#E{ne\ a- | i e- Phe- Thr - Asn- Ser - Tyr - Ar g- bys- Vai - Leu- G y28#n£L29- &) - A
| a- Arg-Lys-Leu-Leu- '5 4 n-Asp-11e-Ne-Ser-Arg- NI-2 and its

phar maceuf¢k #Hi§ R atfke’sal t s; 804 t 111 (6)
H s- O Al a- Asp- Al a- | | e- Phe- Thr-DAsn Ser-Tyr-Ar s-Val - Leu-

-Al a- Arg- Lys- LeuaLeu- G n-Asp-11e-N e-Ser-Arg- ﬂll-l?yand Its phgﬁﬁﬁcéu?kgaﬁs
accept abl -e—sai-s-

Tyr-D Al a- Asp- Ada- | | e- Phe- Thr- D- Asn- Ser - Tyr- Arg- Lys- Val - Leu- @ y- d n- Leu- Ser
-Al a- Arg-8g3ineu- Leu- A n-Asp-1le-Nn-Ser-Arg-N and Its phar2ddedt 38aKBYy
acceptabl e salts; ? 8 . v

Tyr- Al s- DidspPrdlal+B=pan’ awret Asn- ser - Tyr - Ar @405s- Val - Leu- G4P7GEnSBe b Ber
-Al-a- Arg-Lys-Leu; Leu- Q@ n-Asp-1le-N e-Ser-Arg- NI_(')Z 5and its pharmaceut '15%' I(g/)

acceptabl e salts; 1613 £

Tyr-D Al

er-Al s-Arg-Lys-Leu- Leu-d n-Asp-11e-Ne-Ser- Arg NH2 and its
phaNsaceusathhéy acceptable salts; or 383 £ 79 (8)

Ac- Tyr-D- Al a- ASE A{a Il e-pPhe- Thy - Asn Ser-Tyr- Arg Lys-Val - Leu-Q3 y- Gln Leu- Se
r-Al a- Ar g{eysDtAspTeb=As8 HkeAsp-11e-Met-Ser-Ag-NH2 and its 810 £ 86 (6)
pharmaceutical ly acceptable salts. 5. A nethod for Increasin er a

of growth hor moné I'n non human manmal s, said met fod char act er 721(% ;39% ig)
adm ni ster t herpt rom t2)70 1 ng/ f mammal i an .}3607dy
vvelghtfda§ Dgg §%F‘He ﬁa‘& ® fornul a: .0 146 (6)
R1- A-B-C- Al a- IIe..Pbe Thr X- Ser - Tyr Ar g- Lys- Val - 35 + 252

_GI y- d n- Leu- Ser - Al a- Arg-Lys-Leu-Leu-Q n-Asp-1 | ei-_ -Ser- Arg- RZZ‘”'9 e}

Potencies were determined by comparison to pooled standards:
GBP(l-ZS)-—NHz 10 : 1185 + 74 (78)
" 25 2570 % 121 {70)

*Values are the mean + SEM (n).
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(1) 40 or >
~~R-A-B-GCA a-lle- Pbe Thr - X- Ser - Tyr - Ar g- Lys- Val - Leu-

A y-d n-Leu-Ser-Al a- Arg- Lys- Leu-Leu-Qd n- Asp- 11 e- Y- Ser -
4Arg-A n-In-Ady-Gu-Ser-Asn-An-Gu-krg-dy-Ala-R2 (I1) 50
or R-A-B-CAla-Ile-Phe-Thr-1-Ser-EBP 0\ﬂ§6L@Eﬂﬂ1 Leu-

A y-d n-Leu- Ser-Al a- Arg-Lys-Leu- Leu-Qd n- Y-Ser-

A5, Gl S Sy (0 I BB (b4,

same provi So SeThe@eptidsberazhyairyianiine résin @.28@inlokcbf aasmm@arey it Bcaﬁpbnmdé subjdetati & the
RL is sel éct emﬁmmw&hqurgueﬁ imﬁxa@pleea pk@h%gaspammp svaNF@Mn oleceCyRiL-asiragingdn

R4:ar e~each fastiqedsh %@ g@ pgrtide h }égy%%e? t a flow rate of 1.5
s, The a o er, 2,9 1.04; Ala, 3.02;
SR s L S -
Oaspartyl, |s aspar af |ny1 D- asparagi nyl nor eucyl or :
me€ hi onyl 710 wi t h the above ment | oned provE:empleaad the phar maceut i cal |y
accept abl e s@ atigncof dbdlaningd, noﬂe@e’f}!’g@@aﬂ@n@paﬂp QFWMPMSMWWﬂ@H@MB [to-
Claimb5, vvhe

Qaim iy e ,%Eé T 29NHal me he For mul fas i gﬁﬂwmmmg L
ine B C je s used. This .
orD-al anybs, ateﬁam& ény ou &Eé) ﬁ’%guaa pa% DQfanﬁ a%HidnHe in

Y i's norl eucybsitun 2nn:’eh||e|dm§71ruuftdmmtsenmdﬂomesiméd,muenlelfmowmnmrvtbsnsmmnutes
phar maceut i c:swthgr f {5 imi/nejpdtess Thelsmine@bid apalysis@aveprAsped. mahrab%ﬁmaﬂf Bly, 2.20;
daimb5, wheCbt 0% e géqatvm%eq i de[1538iey 400 Hﬁehﬂ‘( Typ 496 Qpg 088 Ly, R00: NO2- 1 a-

to | le- Phe-Thr - D- Asn- Ser - Tyr - Ar g- Ly opeU- G y- A3 n-Leu-

Ser \Al a- Ar g- Ppark@i-ds ibtiiheT; Asamh&zendwaaci rhur&ﬁﬂpNH%a@d"'Qoﬁvmshormone-releasmg(‘l-—-zs)-
phar maceut i calidg [(aist@pméblme*’)smbﬂm—-@-mm Ala- '5
Asp-Al a- 11 e- phe'[hymepgngﬁpslgéy mg\r wes-pyegared cag -ICEyample 1 with L-norleucine replacing L-

m e, T ig | the! l r escribed in
G n-Leu- S l 'lr?ﬁ‘ mere L— rﬁgﬁe in posm:eaargﬁ—alam g(mn'? Tégpositlonz
phar mageut ' C RY NS 5:?:1# resm used, and the HPLC elution time was 27 5 minutes with a
H s-D- Al a- AS]ﬂo e bfl 165-d?lhﬁiniﬁb§ T&ﬁﬁno aan_sis v Asy33.13; Thr, 1.00; Ser, 2.98; Glu, 2.27; Gly,
Val - Leu- G y- G1%5-Alg §-154al, A0%-lay 8L Len-4.200UNIe 4 05:Clyn 088 His, N 115-Lyvk, 8-05ekrg. A g- NH2
and its phar maceutical ly accept- 25 abI e salts;

_ Example 21
Tyr-D-Al a” As\éfi’ Eﬂon & PPE la I’l{A lbéifar he? , norl ucme”-human pancreatic growth hormone-
Tyr- Arg- Lys- ¥adesi )xm o W‘%

| eu-Gt-Asp-1 yaryNKgin a2 pl‘eﬁsﬁe &H’ BXamBt 1 with L-norleucihé @plbding L-methionine
acceptable s gn Rosition37rof meaot[pll clAlTals |rﬂatpn§lh»@s then coupled in the manner described in Example 2

- 25 |Wrﬂ'r la la in acing L-asparagine in position 8. The
XP r E- As E e Se Mﬁy q_ si t Z‘Efa me was 28.5 minutes at a flow-rate
g-Lys- Leu- % Ser, 2.87; Glu, 2.14; Gly, 1.06; Ala,

phar maceut i cg waﬁ@@:@mb eLe'ixal obste lm ;Lys, 201; Arg, 308
Ala Il e- Phe Thr- D- Asn- Ser - Tyr Arg Lys Val - Leu- _
Example 22
Preparation of D-aspartic acid®, D-asparagine®, norleucine®-human pancreatic growth hormone-
U releasing({1—29)-amide [(D-Asp?, D-Asn®, Nie*}-hpGRF(1—29)-NH,]

The peptide-benzhydryl resin was prepared as in Example 1 with L-norleucine replacing L-methionine
in position 27 of the coupling cycle. This material was then coupled in the manner described in Exampie 2
45 with D-aspartic acid replacing L-aspartic acid in position 3 and D-asparagine replacing L-asparagine in
position 8. The yield was 114 mg starting with 0.25 mmole of resin, and the HPLC elution time was 28.1
minutes at a flow-rate of 1.5 mL/minutes. The amino acid analysis gave: Asp, 2.99; Thr, 1.00; Ser, 2.85; Glu,
2.16; Gly, 1.03; Ala, 3.03; Val; 0.94; ile, 1.82; Leu 4.03; Nle 0.99; Tyr, 1.97; Phe, 0.92; Lys, 2.06; Arg, 3.05.

50 - Example 23
Preparation of D-alanine®, D-aspartic acid®, D-asparagine®, norleucine?’-human pancreatic growth
hormone-reieas:ng(1—29)-am|de [(D-Ala?, D-Asp®, D-Asn®, Nie*}-hpGRF(1—29)-NH,]
The peptide-benzhydryl resin was prepared as in Example 1 with L-norleucine replacing L-methionine
in position 27 of the coupling cycle. This material was then coupled in the manner described in Example 2
: 55 with D-alanine replacing L-alanine in position 2, D-aspartic acid replacing L-aspartic acid in position 3 and
D-asparagine replacing L-asparagine in posifion 8. The yield was 67 mg starting with 0.25 mmole of resin,
and the HPLC elution time was 28 minutes at a flow-rate of 1.5 mL/minutes. The amino acid analysis gave:
Asp, 3.01; Thr, 1.00; Ser, 2.90; Glu, 2.20; Gly, 1.05; Ala, 3.08; Val, 0.95; lle, 1.86; Leu 4,01; Nie 0.96; Tyr,
1.95; Phe, 0.93; Lys, 2.05; Arg, 3.11.
60
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ou-ser ALa g s Lou Leur G sp 11 M - sor o 40 e a”f|||||ﬂl\|\l|||||lll\llHIIl

Tyr-D- Al a- Asp- Al a- | | e- Phe- Thr - Asn- Ser - Tyr - Ar g- Lys- Val -

Leu-@ y-A n-Leu-Ser-Al a-Arg-Lys-Leu-Leu-GQ n-Asp-11e- 45 Met-Ser-Arg-NH2 and
its pharmaceutical |y acceptabl e sgEpsg 136 47508165 22 EP 0136475 51. 9.
A process for the preparation of a peptide havin the forml a,

Rl - A- B- C- Al Slaimsforrthe Caritractjog Ssatest BE BﬁPgJ’Ef@ /Ry L

G y-d n-Leu- Se Ly nAspIIeY—Ser- Arg-R2; to(l) or
RI-ABCA a- |{E“‘ﬁﬁ%A“Fﬁﬂ" ééYH‘FI“' Rgg Lys- Val - Leu- 76

d y-d n- Leu- Ser - Al*régﬁq Lys-Leu- Leu A n- Asp-1 1| e-Y-Ser - _

Arg-Gri-d n-dy- & st&\l@H%@%@%’ﬁ%%ﬁuﬁg-ws-%l-Leu- -
(rry .3 Gly-Gln-Leu-Ser-Ala-Arg-Lys- Leu-Leu-Gln-Q’Ksp-Ile-Y-Ser-
Rl - A-B-C- Al a- IIeJheTr-X—Ser Tyr- Arg-Lys-Val - Leu- '

G y- d n- Lreu- Ser ﬁ‘gtLys Leu-Leu-d n-Asp-11e- Y-Ser- *j
Arg-An-An-Ay-d u-Ser-Asn-3d u-d u- Arg- GEI Al a- Arg- Al a-Arg-Leu-R2; 30

(1) wherein R1, R2, A, B, C X and y areggefined as In Caiml, vvlththe
sanme proviso of cI aim 1, and t he pharnmaceutically acceptable salts thereof;

Fesin i the prodorthdr-Cy t%liﬂf%e&&%? X, sek Qé““%‘egng?‘r’]”‘%“dvte(ﬁta |
deprotecting In tGh'-:I’Sltpf M’-‘&:llds‘ll-éﬁe eungl Fhﬁ§‘i’sﬁ|ﬁéi é eHi t h

the subsequent p@t S8 ﬂﬁ-s%sc-Q%fnt-cqel-cmuf-nf:gucay{-AIa-RZI) and

(rrr), stgpw se m t he C-term nus of the peptide; and finally detaching
the peptide fromthe resin in the presencgigh an acid to afford the peptide
of-formula (1), (I1) and (Il1), wherein said resin is BHA or p-WVE-BHA;, or
detaching the peptide fromthe resin with moni a, al kyl am ne or '
di al kyl am ne and Rie-m-rm-tcadﬂlan-gl\u-tPrhea-rrtRGKéSEn-ﬂyfeArlg{-byes-p\Eal+h|eu-of

f 11 t dor
e ) e - gl 3y e P o182 - RRb o TEL PN et 0 o
presence of an a@ng‘tqirafﬁlm-&lmﬁlpeﬁsmdésnf-GﬁbeGlUrM:lgaGlI-)AlQ-I-A!)g'or

(1), wherein s .chl or net hyI at ed or hydroxynet hyl ated resin;
or det ach?’ng the%pcehp &?enfrorﬁzt 'he resin i e presence of a base and an

R OH al cohol, followed by acid treatnent fford the peptide of the
formula (1), (Il) or (Ill), wherein Rl is a straight- or branched chain

al kyl gr oup cont ai ni ng one to six carbon atons and said resin is a
' wherein R' is hydrogen or C,—C, straight- or branched-chain alkanoyl; R? is NR°R* or OR®; R® and R*
are selected from the group consisting of hydrogen and a straight- or branched-chain alkyl group
containing one to six carbon atoms; A is tyrosyl, D-tyrosyi, or histidyl, B is an alanyl, D-alanyl, C is aspartyl
or D-aspartyl; Xis asparaginyl or D-asparaginyl; Y is norfeucyl or methionyl; with the proviso that either B
and/or C andfor X be a D amino acid; and the pharmaceuticaily acceptable salts thereof.
40 2. A peptide accordmg to Claim 1, wherein R' is selected from hydrogen or C,—C, alkanoyl; R?is NR*R*
or OR?; R? and R* are each selected from hydrogen and C,—C; alkyl; A is tyrosyl, D-tyrosyl, histidy!; B is
'\/, . alanyl or D-alenyl; C is aspartyl or D-aspartyl; X is asparaginyl or D-asparaginyl; Y is norleucyl or
methionyl; with the above-mentioned proviso; and the pharmaceutically acceptable saits thereof.
3. A peptide according to Claim 1, having the Formula (I} structure wherein R' is selected from
45 hydrogen or acetyl; R® is NH,; A is tyrosyl, D-tyrosyl, or histidyl; B is alanyl or D-alanyl; C is asparty! or D-
aspartyl; X is asparaginyl or D-asparaginyl; Y is norleucyl or methionyi; with the above-mentioned
proviso; and the pharmaceutically acceptable salts thereof.
4. The peptide according to Claim 1 characterized by the formula:

50
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45 chl oronet hyl at ed or- hydr oxynet hyl at ed resin. 10 A process

pr epatr ation of a peptide according to claim9, wherein-said p ﬁ"’ifyﬂmﬂ”"’l"’"’
characterized by the formula: 50 55 60 65 23 .EP 0 136 475

Tyr-D- Al a- Asp- Al a-| | e- Phe- Thr - Asn- Ser - Tyr - Ar g- Lys- Val - Leu- G y- d n- Leu- Ser - A
| a- Arg- Lys-Leu-Leu- G n-Asp-I1e- I\/EtEFSdHﬂﬁgﬁ'N—I Bnd its pharnmaceutically.
accept abl e salg $ne peptide according to Claim 1 characterized by the formula:

Tyr- Al a- D- Asp-vt-p-al Iﬁp Rt Fie-TASAN Sk TyIAF-IAE-Yalllys GYain-LeuBefhp-Al)-Drsi i &L - A

| a- Ar g- Lys- GintAshdierMeChan-AABNHY dnd ith/pharBameutiiaily-dekbdptabladaltst s phar maceutical |y
accept abI e a|'lfygAla-D—Asp-Ala-lle-Phe—Thr-Asn-Ser-Tyr-Arg-Lys—Val-Lsu-Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu—Leu—

/rA\CA:_':a rg Lgﬁ,ﬁﬁﬁﬁi&; ??Tgi e aérﬁr %}; ' "'%eél %ﬁﬂf'%‘rq' stLF‘f:

accept abl e salAcp- Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser—Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-
Ac-D Tyr-D Huaamamm-mﬂswwmiﬁu itsAfharntacsutidajly adseptaly saitdial - Leu- A y- A n- Leu-
Sek - Al a- Alog- Lys-0- -Thmsn Kiet-TvBdwg-LysdfaNidd-GiyGinilewSer-Ala-Arg-Lys-Leu-

phar rraceut i beg ad its pharmaceutica!ly acoeptable salts;
e iﬂﬁ% *3 e g;w;mg&ﬁ A
Ser- Al a- Ar Sk { !a - u@@ﬂAlL-k?g-Lys—Leu-Leu-
phar maceutsi Gﬂlﬁlsy-llélﬂié%? N}Iz pharmaceutlcally acceptable salts.

Tyr - Al a- Asp- Altss-D-hlz-AzpalaTlePh&TIgRALD ST WmﬁhmuWGlhewﬁrwﬂrﬂtmuw-- A

| a- Arg- Lys- E@&SEﬂlee@ehAmﬂﬁ'e lanebitq\phacnaseutiglly aegeptable spitsy s r maceutLl cal | ¥
accept abl e | f/ » -Ala-Asp—AJa-lle-Phe-Thr D-Asn-Ser-Tyr-Arg-Lvs-VaI-Leu-Gly Gln-L u er-Ala-Arg-Lys-Leu-Leu-

T D A e RO 05 Gl B

acctept abl e SaIThrsa-Aia-D-Asp-»Ala-ﬂe-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lvs-VaI-Leu—Gly-Gln-Leu-Ser-Aia-Arg-Lys-Leu-

Hi s- D- Al a- Akgy-Ghi- &ﬂ-“?ﬁgﬁ%ﬁfﬁrt‘?&nﬂsﬁ#&g tically e&ﬁgf-%e ‘P" -d \r:]YP I_Lgu'_Ser
- 8- X Ser o -leu Avegs
aélcgpﬁ;,gl ngélaﬁg-lle et-Ser-Arg- Jj-:mfi its phan'naceutu:al‘q Igce le‘%ﬁ * Lﬁ?ﬁ rearey
Tyr-D- Al a- Asp- Al a- | | e- Phe- Thr- D Asn- Ser - Tyr- Arg- Lys- Val - Leu- @ y- d n- Leu- Ser
-Ala- Arg-Lys- L@uAlmod(ﬂwrinwea}smb h@mbw@énmmr%hd\moaﬂnand hiiman mammals, said method
phar rraceut | C%ha%e%g g pigteting tpgretoﬂgm 0.000001 to 0.1 mg/kg of mammalian body weight/day of a
Tyr - Al e- b~ AsPP l?;f‘"l"? U - D- Asn. Ser- Tyr- Arg- Lys- Val - Leu- G y- @ n- Leu- Se
r- Al a-Arg-Lya- Leu- Leu- G n-Asp-lle-Ne-Ser-Arg-NH2 and its pharnmaceutically
accept abl e sal t sR1-A~-B-C- -Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val~-Leu-
Tyr-D- Al a- D- Asp he- e Y r \s a e 1 Leu-S
er- Al a- Ar‘ij— Lys- L?l}? bl% EQE %Ei' Pﬁ‘é‘s&Fg Eg-rsr eé %ﬁé g%%f hfé Ylg t= @e{?

phar maceut i cal | yAi?Gc abI e salts; or

Ac- Tyr- D- Al a- Asp- Al a- | | e- Phe- Thr - Asn- Ser - T{Ir)- Ar g- Lys- Val - Leu- @ y- @ n- Leu- Se
r-Al a- Arg-Lys-Leu-Leu- 25 d n-Asp-11e- Mt -ofr - Arg- NH2 and its

pharmaceu®ical |y acceptable salts. 11. A pepti de characterized by the
forrnula: 30 lax1le<Phe=Th T -V 1

LD Ry - Al a- Asp- ARA-PrB-FrélantlasRbecTt A6 'IIXFS ALY L(ﬁ n- Leu- Ser -
Al a- Arg-Lys- Leu- G&y—GGhH{AspSéteA%tAﬁgfLW@MWﬂn'&*W}ﬁﬁfaﬁﬁfcal ly
acceptabl & salts -Cln-Clu-Arg-Gly~Ala-R2

Ac- Tyr-Al a- Asp §g| TﬁlyAgluSg?rTAﬁn A?lgn LGls"l \ﬁg Leuy €] ya d n- Leu- Ser -
Al a- Ar g- Lys- Leu- Leu- GI n Asp | 1 e- Met - Ser- NH2 and its pharmaceutically
acceptable salts. 35 12. A process for the preparation of a peptide
having &

D- Tyr- Al a- Asp- Al atheBPneAIhxwenrﬁes'rﬁw-rx-&&mﬁ- g-igs-Gai-Teu-Leu- Ser - A
| a- Arg-LysLeu-Le Se ARG I_cally
accept abl e sal tsan qunAig“' 5": @y 'i.eu- tﬁnom 1-5i:

Ac- Tyr - Al g- Asp- AAagI—GéﬂPGén:FGIyﬁ@hu&erqysn#@m\klgmlp—@rgdeu Ser -
Al a- Ar g- Lys- Leu- n tle Met - Ser- Arg-NH2 and Its pharmaceutical Iy
accept abl e sal tskfg Agg LéEPR (111)

o 50 wherein R, R?, A, B, C, X and Y are as defined in Claim 1, and with the same proviso set out in claim 1.

6. A method according to Claim 5, wherein R! is selected from hydrogen or C,—C; alkanoyl; R? is NR°R*
or OR?; R® and R* are each selected from hydrogen and C,—C; alkyl; A is tyrosyl, D-tyrosyl, or histidyl; B is
alanyl or D-alanyl; C is aspartyi or D-aspartyl; X is asparaginyl or D-asparaginyl; Y is norleucyl or

g5 methionyl; with the above-mentioned proviso; and the pharmacsutically acceptable salts thereof.
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said nethod conprising: attaching a Ctermnal protected amino acid to a

resin in the present of a coupling agent; washing wth an |ner

deprotecting in the presence of an acid; repeati ng this sequen un“mmrmu"ll””m
t he subsequent protected am no acids as defined in the above pept

formul ae, stepwise, fromthe C tegmoqggqj;;sl'g-lpept | de and f| naI I y

det aching the pAept%defromthe resugﬁm I '°‘Ef%ﬁa§é
the peptides df PRE %?
or detachi n % s qg‘ﬁf : 's 'g‘ vieé; and the

di al kyl am ngn ry%ﬁaﬁmegawmd‘man aC| d to afford the peptldes of the
above for sul aes, Awmthod iacvosiirigdo Ceimi 5§ wherein toshpeptidedis hy | at ed or
hydr oynet hyl ated resin; or detaching the 50 peptide fromthe resin in the

presence of an acid to afforgd t e f bove fotnul ae, erein
said resin is a chloromet hyl @gac?q E??ﬁggﬁgn%é%j“&’eay’ﬁé ﬁ"A%P'ﬂggachi ng
]Ehfal pepéI Itge frogwme-}ms-rrhn-m-wmf -ﬁg&seycewg lajéamf -a.ed-emyFQPﬂ-laézlﬁohol

ol | owed by aci e i€ eaho ae
wherein Rl is a s‘% %ﬁrﬁrc% q'gasa %& ret] ﬁp%%sgf‘qﬁ %gpsggn{‘g%n@nguone to
si x carbon atons amdl &%§ ophmaceuslaa&hyoam&ghla 6dlss ; hyr Byhdbahyl at ed
resin. 55460 65 Zﬁsg-AﬁP - PleiPher T - @EﬂLQEr{]T;&JAH%t Eg@tvaﬂ{.@@-@fle AT 1.

A process for the eﬁ?ﬂaSGlon of a Peptide Vi n i f‘

Rl -A-B-C Al a- IIe wsdlargrenbgsrieuikauGlp-Asp-1le-Nle-Ser-
gyAGBn-CLeu Selr X Latﬁishe:ls- Iphurﬂaﬁe&ﬁbe/ﬂi]gr %cBeptablg-£alt{j) or 'S

-A-B-C Al a- e e er r a

dycdn- Leu Ser - ghl_%fslxﬁ?'&l%e&f grhésThll'T—elp‘(% nsger-Ty r-Arg-Lys-
Arg-@n-An-dy- Gaﬂ:-Sau-;@y-Glm-Geu-Aeg-Hg-Mgam?z Reu¢Ley- Gln%p-

R -A-B-CAla-lle- = lyg L Al L -

d y-d n-Leu- Ser - Aia g:gé %&Sr_s-%r& Elﬁg Eﬂa igs\ﬁl'} LJE% tlcalll.;yAacc:pt

Ar g- @ n- dn- A y- @Risstalisy @vg-Bral AFQSEI‘ %H@&?Qeﬂbr' -Asn-oer-

Qla AL gdLeﬁ R2; l('ﬂk ﬂ-)Az»glﬂry@-tVaRL—Lea GY?LOWLﬁ-Sﬁ,ﬁﬂlaSAEQJ-Dﬁ L@dli- Cod
ranched- chai n al.kan are selecte
fromthe group c &Y g%%g&scﬁ"rﬁffdﬁgaeﬁeﬁn %‘@35“ hl"?sopgﬁ’f’ﬁﬂ%ﬁ'éd chain
al kyl grollp cont diiviaid yoeeceptablecaabba; alyrrhlaAD-4spyabayl]letPher osyl, or

histidyl, Bis aniplHiflen-delrokagkh.r Lﬁaﬁ?}%r-hxk @in&@ﬁ-p@#%] aX 1s

aspar agl nyI or D--asparaginyl; Y’is I on e prow SO

that either B an&/’-’c&’ldW%Lex“ﬁénaAEPaHW%ﬁnsdf‘éﬁa'gﬂé apdr Heeutical ly

accept abl ¥ sal tsgﬂﬁhﬁﬁeuﬁ@ameaaedpeeﬁpélﬁne gsvt.-anhws-@-{-s;ser n nal
protected am no n,the

Cechi oo (h o WGBSR AHCS8H S b LR e B

repeating this séqueﬁﬁﬁr1AHﬂﬁArg-Lys-Leu—Leu-Gln~Asp-Ile—N1e Ser-Arg-
90 NHy and its pharmaceutically acceptable salts; or Ac-
U Tyr-D-Ala-Asp-Ala-1le-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-
Leu-Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu~Gln-Asp-Ile-
Met-Ser-Arg-NHy and its pharmaceuticélly acceptable
salcts.
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(1), (10) and ———

t he subsequent protected am no acids as defined in fornula (1), (

(111),, stepwise, fromthe Ctermnus of the peptide; and fin vnm Tr=reg '
the peptide fromthe resin In the presence of an acid to aff m]imt”m{”m
of formula (1), (ti) and (111), wherein said resin I's BHA or p-MEfBHA, ®or s &
det aching the peptide fromthe resER 0136 478513, al kyl ani ne or

di al kyl am ne gnd depraotecting with an idto atford the peptide of 45
fornula (1), ?91 g)p"’é%d Rl Bffpgﬂma? gialfeg‘i‘%d‘a}“@sﬁhﬁ 97U Ch) or net hyl ated or
hydr oxynet hyl ated resin; or detaching the peptide fromthe resin in the
presence of an aqilj-A_m-édeqrgimlge.m@ptrihqfexaset,_-hq'yframrgL@y@l)v,amiUe),.or

(111), whérein said resin is chl.aor et hyl at ed or hydroxynet hyl a resin,;
or, detaching the P Tﬁg'r}ferud'rﬁaetrﬁgllaé'gi%ﬁ'¥‘ 5S¢ ﬁ‘@"ﬁi‘&é’éﬁé@' Pé'tié§§g€%ﬁ "an
RI OH al cohol, folAugwRE;by acid treatment to afford the peptide of the
formula (1), (il) or (111), wherein Rl is @)traight- or branched chain
alkyl grolfp containing one to six carbon 69_ atons and said resin_.is a
chl oronet hyl at ed - or hydr oxynet hyl at ed resiif 2. A process for the

preparation of a peptide according to Claim1, wherein sai eptide is
characterized by &&mﬁ'fwlé."IQS‘gbeGEhQSx“seEﬂmmm'%ﬁ'. eu-

Tyr-D- Al azAsp- Al g1ly 2119l kepS A1 82T §¥ Ly 4% DedyBe ) Irl-@5 ¢ i 1St Ser - A
| a- Ar g- Lys- Leu- Leu- (é n-%ip- Ile- t- er-ﬁ«rg- 2 d A t S-d).l.ha-rﬁac-eﬁg' cally
accept abl e sal t sATg~6¢1ln-Gln-Gly-Glu-Ser-Asu-Gln-Glu-Arg=Gly

Tyr- Al a-D- Asp- Al a-11 e-Phe-Thr - Asn- Ser - Tyr @Eﬁ Lys-Val - Leu-d y-d n- Leu- Ser - A
| 'a- Ar g- Lys- Leu- Leu- d n-Asp-11e-Met- Ser-A‘ -NH2 and its pharnmaceutically
acceptable salts; a ot

AC--HiS-D-Ala-ASp &L-l__ ol z - = ol '_\/'\Ll'_ '(3" n- Leu- Se
r-Al a-Arg-Lys- Lelt}- Lg‘ul-B g gﬁﬁsy%l gﬁﬁeﬁéegygﬁfs\‘%léf%gngﬂ%?él f_)éuG

phar maceusi cal | yGA&c@pabpg-gart—é;la-Arg-Lys—Leu-Leu-Gln-Asp-jIle-Y-Ser- '
Ac-D-Tyr - D- Al a- AgppAanltenbhey 161 0£Sér S6én-0T u-AWGr-A¢ - @Aly-a-Erg-G n- Leu-
Ser- Al a- Arg-Lys-Leu- Leu-d n-?sp-l | e- Met-Ser-Arg-NH2 and I'ts

phar maceut i cal | yA2@c858abrU-B4ft s; : :

Ao- D-Tyr-J> Al a- Asp- Al a- | | e- Phe- Thr - Asn- S€LIIyr - Arg-Lys-Val -Leu-d y-d n- Leu-
Ser- Al a- Arg-Lys-Leu- io Leu-An-Asp-Ile-Mt-Ser-Arg-NH2 and Its

phar maceut i Qrme}a}ﬁ RCRL tg't&'g( a?r@l ate defined as in Claim 1, with the same proviso of claim 1, and the
Tyr-A a- As pﬁﬁmb&uﬁﬁﬁﬁﬁmﬁtﬁh@sd& Rhersth;- s mé&theli bahspriving:- dtﬁbh?ﬁ ¥ Clebrihirlaf Protefed A

| a- Ar g- Ly.s- lagninolasid to flesin ixaite présentivb s edtipling Agent:Nkdghiagnlith dndngpisalveraodeptotectirigliythe
accept a bi % Aigsg e of an acid; repeating this sequence with the subsequent protected amino acids as defined in

o R R R T L

accept abl e fofectikDbwith an acid to afford the peptide of formula (I}, (f) and (Ill), wherein said resin is.a
Hi s-aAl aX8 pch!gandtﬂvbtdahehvﬁrg;vmgﬂa;&asiﬂfﬁ?r dwcghtmvmldefzgnﬂ@r?;r@MDmtgaAl
- - - L¢ ji{s] O o elin 1S or
g C'g\rng ;)éf e"%gtrf% Jl?nﬂeﬂ:%;r&i re n;tr etac! ig; the mpﬂggfry%e%gl irr‘ltthge [Jr(eience o?(aélg'a?se ang iﬁiR’OH
- followed by acid treatment tg_afford the paptide of the formuta (1), (i} or {llf}, wherein R is a
Tyr - Al a- Asp'sﬁé@htlfﬁﬁbégﬁm Hﬁ:ﬁ}%ﬂ&% cddthining Bné %S -sixadarte Uat é/'adll? 'gv_a'iLQ'Usi & aA
| a- Ar g- Ly*%- Ichiarokrethylatel or isipoxirestifistedSesinAr g- NH2 and |ts pharnaceutically
accept abl e sal 1% ;A process for the preparation of a peptide according to claim 9, wherein said peptide is
Tyr - Al a- - AsFhapeerpedlyppfomia:p. Asn- Ser - Tyr - Ar g- Lys- Val - Leu- G y- G n- Leu- Ser -
Al a- Arg-Lys-Leu-Leu- 20 A nr-Asp-II Ne-Ser-Arg-NH2 and its pharmaceutically
accept ablae salts;
Tyr-D- Al a- D- Asp- Al a-| | e- Phe- Thr - D- Asn- Ser- Tyr- Arg- Lys- Val - Leu-d y-d n- Leu- S
er-Al a- Arg-Lys-Leu- Leu-An-Asp-lle-Ne-Ser-Arg-NH2 and Its
phar maceutical ly acceptable salts; or '
Ac- Tyr - D-s#l a- Asp- Al a-1 | e- Phe- Thr - Asn- Ser - Tyr - Ar g- Lys- Val - Leu- d y- @ n- Leu- Se
r-Al a- Arg-Lys-Leu-Leu- A n-Asp-I11le-Met-Ser-Arg-NH2 and Its pharnaceutically
acceptable salts. * 25 3. A process for the preparation of a peptide
havi ng
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DTyr - Al a- Asp- MA- | | e- Phe- Thr - Asn- Ser - Tyr - Ar g- Lys V | -L

Ser-Ala.Arg-Lys-i u-L u- 30 G n-Asp-ile-Met-Ser-Arg- NH2 and |'EH“‘“ ‘wrl““"“””m
pharmaceutical |y acceptable salts or AeTYr-Al a-Asp-Al a-11e-Ph

Ser- Tyr- Af g- Lys- Val - Leu- d y- @ n- Leu- Ser - Al a- Arg- Lys- Leu-L u-

A nAsp-11e-Met-Ser-Arg-NH2 and it gpheye4prsiBadl | y acceptable salts. 3S

sai d method conprising: attaching "a CGtermnal protected amino acid to a
resin In the MW-@P—“&"% reT em-l-vsn)épj,-hﬁtr@v-ﬁirtll¢0§nr-$l¢rér9rl-vs-b¢0vl@nt

depr ot ect i ™ e‘ °EP“°‘T"¥;
suggequenlt r?;}; %@fﬁ m,_%"g sgi'%:; dﬁﬁ@ ?% 'K?g'%g'q ?e ﬁ’é‘ hL""’f'ae
stepw ses fro N&Bnetnrh s— u Glfléinl-l.ﬁu-d&tﬁ&mgﬂgs{&ﬂ.eu-

pept i ‘e fr(BmAifpenermwser-ma- anditshamee ||a|accaatalde§ans;afford t he peptides of
t he above for %Da'yr-beﬁsp-masldee-msﬁsn-SmsTvBm Lys-PaliBu- Mln-tﬁu—%et\bm kyg-Lethe

40 peptide LP'P'@Wrﬁshé'%‘s ‘WNH Wﬂ'ﬁrﬁhﬁm
\(;I\Eproft ectol BAfard'e' i A "" g;f "&65%&53‘*"
crein saif ﬁfm g n& %mn? T@E' EY s&.e&lar« RtBLolou
det achi ng tdwe Argm ﬁuﬁsqiihmdcéh iwa&iéﬁaﬂélsmo an aci to afford

t he pepti de oTyrwws-akmMe-né—Bﬂaﬂmulr-am-Sa«#raﬁagmys\&l-deuFG!ﬁGm-Uee—SeM!hAmemH:phat ed
or hydr oyy rén- hgd-lt;t!\ﬂdswm-ﬂﬂzmd@@hamp catlheoc sglis:f romthe resin in

presence of a%{ﬁw r-ér -ﬁ Tyr-f\ B lvﬁq kputqeggkamlfyw.mu.
afford the Jofs o
br anched clm,l,%r vl NH:— L o rﬂﬂci?.All a{ %ll? -dﬁﬁl.éél%eﬁts\ﬁ én.rr]@LﬂtlEu-Lé?x[

resinis,a chmmmwm eelhé:'rhriwd;hsxmt\kyyuyeet/ﬂctew-emeh-t.dimesmaaeg.a&-l.eu-usp
0136 475" BEiPAtrdisthinSegrArgNe. 6rfdriw¢hamdeau:waa swematieesalts;BE CH DE FR GB | T Li
LU-NLC SE 1. P \gtlwa-ﬂ R'éﬁ'r! mw Amﬁeeﬁvrrﬁf@wdﬁah%g-ﬁlﬁﬁ'n#tssw Arg-Lys-Leu-

e irmaceutically acceptable salts; or
| I'e- Phe- TbrL R -Plgl a- - r-Asr;’zi‘F r-T r-Arg-[LIs-V nx -Gly—G R-Leuﬁgr-Alierg-Lys-Leu-Leu-

A y-dn- LelGlrﬁA .lg i bl
() oQgr /S\I a- | | 'e- Phe- hr- X- er Tyr Arg- Lys- Val - Leu-

GIyGInLeuS [ e GInAspIIeY—Ser- -
Arg-d n-d n- Gﬁ@ @e%ﬂ cg'a';&se"zﬁﬁ?gyﬁ%"ﬂ'r’ﬁ dy-Aa-R2 20 K>

~~~~~~~~~~ (11 )Dqgfﬁla-ﬁg e éa’t@g% £ 'Q? h.({ 30 Gin-Yoh el-XigA s L&k ou-
dy-d n- feu-de pr— 3\% ?{ aéﬂ Tﬁ%pﬁ% ltsor }@Ly

Ar g- G n- A n- A pe-Grniaedp-Mete- rAry-Lysivai-lsudly-Gin €r-AlBArgiRYs-Lend eu-
(111) wobei Gi-Asg-lieddetSer-Angdit, ao@laplﬁﬁn@gisal&dmwblgestsoder

ver zwei gt ketti ges Al kanoyl steht; R3 fM NR3R4 35 odor OR3 steht; R3 und

R4 ausgew hit 13i Aproddss fodl e prapafafiéh d¥aPesthie nevius Wasserstoff und ei ner
geradketti gen oder verzweigtkettigen Al kylgruppe enthaltend 1 bis 6

Kohl enst of f at o1meTyr-AldAp-AlaifecPhgThr-A3n-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Ala-Arg-Lys-Leu-Leu-
Gln-Asp-lle-Met-Ser-Arg-NH, and its pharmaceutically acceptable saits or
40 Ac-Tyr-Ala-Asp-Ala-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Afa-Arg-Lys-Leu-Leu-
GIn-Asp-lie-Met-Ser-Arg-NH, and its pharmaceutically acceptable salts.
said method comprising: attaching a C-terminal protected amino acid to a resin in the present of a coupling
agent; washing with an inert solvent; deprotecting in the presence of an acid; repeating this sequence with
45 the subsequent protected amino acids as defined in the above peptide formulae, stepwise, from the C-
terminus of the peptide; and finally detaching the peptide from the resin in the presence of an acid to afford
the peptides of the above formula, wherein said resin is BHA or p-ME—BHA; or detaching the peptide from
the resin with ammonia, alkylamine or dialkylamine and deprotecting with an acid to afford the peptides of
the above formulae, wherein said resin is a chlormethylated or hydroxymethylated resin; or detaching the
50 peptide from the resin in the presence of an acid to afford the peptide of the abave formulae, wherein said
resin is a chioromethylated or hydroxymethylated resin; or detaching ths peptide from the resin in the
presence of a base and an R®0H alcohol, foliowed by acid treatment to afford the peptide of the above
formulae, wherein R® is a straight- or branched chain alky! group containing one to six carbon atoms and

- said resin is a chloromethylated or hydroxymethylated resin.
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Tyrosyl oder Histidyl .steht; B for Al anyl oder D Al anyl stetit7—CWr

Asparityl oder D-Aspartyl steht; X fO Asparaginyl oder DAsp
Y fO Norleucyl oder Methionyl steht; mit der Msggabe, daB e i@ﬂ’HMﬁnl “I“l
undl oder C undtoder X eirne D Am nosgure ist; sow e die phar '
akzept abl en Sal ze 40 dersel ben. 2EFP€Q)I36@!I7§8IB\I a Anspruch 1, wobel RI
ausgewghl t ser t off . ¢ Cl- G Al kanoyl; R2 fO NRaR4 oder
steht; Rl un a'ﬁﬁyﬂ'él?\)/?%s ‘é%ﬁrgft sind aus Wasserstoff und Cf- Cs- A kyI, A
fOr Tyrosyl, D1Ty5@aaé£foedﬂrpmlahrsﬁdnchfhPsﬂtﬂ@hw.rﬁtﬁé%nﬁuuanyl oder O Al anyl
st eht; CfOr Aspartyl oder D-Aspartyl steht; X fO Asparaginyl oder
DAspareanyI ste Y fOr Norleucyi oder I\/bthl onyl steht; g;lgﬁr oben
er wohisten 45 Mal A~ BrfiniAel i Tl Paak-SeF -AiTrdseatys v
dersel ben. 3. Peptiyl@itiviRe AW Ed-Al-Br gL sdweusmeukmh-mrp-ﬁarm—serwbel
Rl ausgew hit ist aua% dMasserstof f oder Acetyl R2 fM NH2 steht; ATfO
Tys osyl , ﬁTyros i’ Hi stidyl steht; M Alanyl oder DA anyl steht; C
fM Aspartyl oder D Aspartyl steht; X f|r Q%baragl nyl oder D-Asparagi nyI
steht; Y for Norieucyi odor Methi onyI stehipy mit der oben erw hnten
Maggabe; sowl e di e pharmazeuti sch akzeptabl en Sai ze so dersel ben. 4.
Peptid gemlg An h U - -P8160e®d> 27 I
ML %%P‘%*ha%cdg%@%z%% RRE-RUEED- By P-APE By s~ V&
Tyr-D- A a Asp Al 631y&hhé%%ﬂsgﬂsyWArﬁgEyég%‘Fl‘leﬁsUF‘?ﬂ:u T8 ser- A
| a-Arg-Lys-Leu- L%g-%fhll@nddlef-mhr-@@&-Asa-um-cmd-dfge@hymhaﬁ&%eut.sch
akzept abl gn Sai ze,
Tyr ¢ Al a- D- Asp- Al a- | | e- Phe- Thr - Asn- Ser - Tyr (ALY- Lys- Val - Leu- 3 y- A n- Leu- Ser - A
| a- Arg- Lys- Leu- Leu- &G n-Asp-I|1e-Mt- Ser- Arg NH2 und dessen pharmazeuti sch
akzept abl en Sai ze 5
Ac- Hi s- D-Al a- Asp A48 -6 iz-Tle-Rhe-Thr - XySerr Pyt yArg/ely s-Nalxr ke n- Leu- Se
r-Al ag rgLysLe || IS U -

1, leyp;ba]ﬂ réé':.%%e h9aMab g o s AL O N Ru YO th JES5 S e- Y- Ser

pharmazeuti sch a

Ac-D-Tyr-D Al a- Aﬂ}gﬁ@dﬁ@rﬂ@ﬁﬁluﬁstSésn?(}luﬁﬁbut@%s1%1)!1'_%3'@58'(; n- Lsu-
Ser- Al a- Arg- Lys- Lgus.. leAsp | | e- Met - Ser- Arg-NH2 und dessen

phar mazeu?i sch akzept a en Sel ze; 10 _
Ac-D-Tyr-D- Al a- Asp- Al a-1 | e- Phe- Thr - Asn- Se(rn'ﬂ)r Arg- Lys-Val - Leu- 3@ y- G n- Leu-
Ser- Al a- Arg- Lys- Leu- t Leu-d n-Asp-|le-Mt-Ser-Arg-NH2 und dessen

phar mazeut i sch wikei ‘ammmg@agrge-—cg stralght- or branched-chain alkanoyl; R? is NR*R* or OR?; R® and R‘

Tyr- Al a- ASp-#¢ SF‘?‘%P‘ si F‘E’B?ASW '? A §’¢)’%§‘%§ DbG“g" ’b_aEY

2 oLy LT s S TR

akzept abl en andlor C and/or X be a D amino acid; and the pharmaceutlcallv acceptabie salts thereof said
Tyr-D Al a- As:peﬂ@dxmohipessﬁﬂa @ttaching ASherbodtal ﬁeté‘d @mihdy soidvala-réstruin Gieyprésienne ok 8l edtiplingA

|'a- Ar g- . L4ps- qgeu. yashing @ith an mgt mivent; qlqprqtg glp the AW : (RPeating this sequence with

phar naz eut i s ﬁ @g%:ﬁ cids as defined in formuial), (i) and (1l stepw:se, from :’he C-tgrrzmus
he from the resin to affor:
H S\D/Al a- Aspili ,,ﬁﬂm %%AEE e if B m&ahﬁiﬁ bepfiid TR,
-Ala-Arg-Ly SthLEHdin amkdohia AR raJntne o ing dbyrstediingl e&s&m tp Bmfrdmz Popitias 6N
akzept abl en ﬁamlne(jl}. (ll) and (lll), wherein said resin is a chlormethylated or hydroxymethylated resm, or detaching

Tyr-D- Al a- As em tme preprnesogfamagid g yaitide @ L@E
- Al a- Arg- Lys %%mi'.%‘:f%f %ﬁmfnagmﬁgo% hoCiai i Aimﬂtﬁi aﬁﬁ? i red ﬂ%@ '
akzept abl en ﬁﬁ@@m r(lll). wherein R® is a straight- or branched chaln alky! group containing one to six carbon
Tyr - Al a- DypAsqronts ¢3rcis 3 blilorométhylate® 6 hisitoxyiiethylayest-r Eeu- G y-d n-Leu- Ser

-Al a- Arg- Lys- L&A Lremsf&the wepratieofidipepti@e accdipe I Qeim dwheesinseid ppitisie isgharantqrizech
akzept abl en e formula:

Tyr-D- Al a- D- Asp- Al a-| | e- Phe-Thr-D- Asn- Ser - Tyr- Arg-Lys-Val -Leu-d y-d n-Leu-S
er-Al.-Arg-Lys-Leu- Leu-G n-Asp-4le-N e-Ser-Arg-NH2 und dessen

phat mazsuti sch akzeptabl en Sal ze; oder
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Ac- Tyr-DAIa Asp Al a- 11 e-Phe-Thr-Asn- Ser-Tyr - Arg- Lys Val - Leu-

r- A a- Arg-Lys-Leu-Leu- 25 G n-Asp-|ie-Met-Ser-Arg-NH2 und dessc,;’am,ﬂ”nll m,“",
pher mazeutisch akzeptabl en Sal ze. 5. Methode zur- Steigerung d

AusschQttung von Wachsturishor non bei Saugetieren (keine I\/Enschen) vvobel

di e Met hode gekennzei chnet ist durgpP @get3¢4¥5cBing von 0, 000001 bis 0,1

ng/ kg 30 Siiugetier-KO er dvm cht pro Tag esnes Peptids mt der Fornel

R - A-B-C Al &l [ - Lwal- V-Gln-Leu-Ser-Ala-Arg-Lys-Leu—Leu-
Gy-Gn-Leus "AE? ‘EL Ve E&W 4,3%’@3?‘..-&;&,.%& | }e-281260-40
R -A-B-C A an A énd térph ce‘uﬂ ptatilr salts;

G y- GLn- Leu- Sele-Hig-0-AlApptA) &:vllel:mla Theﬁsn(SlenTMpg—l.ylse!aM.-e@Gly-GM-Bau-Ser—Ala-Arg-Lys-Leu—Leu-

Arg- - d nG Mes&r%NHﬂnﬁGpharm Wally mceptm_e i) ode
Rl - A— B- C Al | Leu-GIy-GIn—Leu-Ser-Ala-Arg—Lys—Leu-

n u In salts.
R ‘?ﬁgﬁ el mﬁq ﬁw i —

60 wobei |l RI1, JydAiafspiBiaile-Ph Tmn:lAsK-sur-wrmg-mamrm iy%‘ld&éd-&r@lliA@lVdieﬂ*ld: mt
der gl ei cheﬁ!mglaw-stmﬁeg-uﬂeandrits ceotically ancepsapissaits:i st . 6. Met hode
gemal 3 Anspr ucTYf-&Alme‘i’a-h'P*HJb W T'TV'1P§E'LV&IY9"‘\M'§§EG|E‘!-eiﬁef'éé?e‘bfg"-vs"-e""-e“'

C Csr Al k n— 1o , ! .gkﬁ_ b?’ ﬁlggggﬁ_yg u-Leu-

si nd. aus ) f SAL kY.

Hi stidyl stentgy.p @ébﬁe-'m s - It.eu- &WLQ@SM!&-”Q Igvd-ﬁiu-Leu-
D Aspartyl Glred&b—lla)@la‘—SSr-AiHBNHz antl its pharmaceutlcally accepmble«salts 1'111 .Y11 i1

| 99Cl gpgl | I sl Twﬂiamweﬂ'!!r-ﬂ@ Arp- -L@%ﬁurlagﬁwwa-étm-!-emem r
Nor | eucyl ‘ e die
pharTfazeut | &{bﬁ[ / %}F&\g"ﬁ% ﬂ""s@ %ﬂﬁgm

wobei das Pepta 2 &rp -ll yr- Lml- JLQI SerPieArg JLeu-
steht; R2 f Gin-AdplliedebBdrArg\NHAdind T pR&Haceufita SptdbledaRg. Hl stidyl ste

for'ALgnyﬂs odor DAl anyl steht; 5 C fur Aspartyl oder D- Aspartyl steht, X
fOr Aspar agi nyé,Acyﬂ@ess@,Aa@ﬁbm&tmybfsb@haéhaVinI;Or Nor | eucyl oder Methtonyl
steht; mt der oben erw hnten Ml gabe; sowi e di e pharmazeuti sch akzept abl en
Sai ze der sel beD- gAMb MAR-FHE.THEAsn BB T rHARSILYS -ValtRRBly-GlA-Bed Sdpialatrg-Lys-Lou-Leu-
fD- Al a2j -mpCﬂﬁ(FQEP-'E@Met-NﬂAr%-gg andiGts Ag?gm;:;uxcaggg:melfble salts or

Tyr- Al a- Asp ﬁf RE-ASR Berflyr-Anirlys-Val-Ledy@il-Glreleu SeyAlGAN-Lys lieSai- A
| a- Ar g- Lys- Lgﬂ Ble-Met-Ser-Acg;Niy and g phagmpiepticglyngaertable saitsssen phar mazeut i sch
akzept abl e Sal ze;

Tyr = D- Af ass Aspid Aheghdd| comPrigingT [attachipg -aSeterrii yal-pmt edyemnigpdcid toLp @iy iIthe-presencBef 2 A

| a- Ar g- Lys- E@%PJ‘E%BQE“ with an jqedt sajvant; e ‘E Ngg’l'.'ne Iy zth;uagg epamg’lgormugwﬁgs"&ﬁ

akze~pt abl e with esu seQuent protected amino aci ae, stepwise,

Hs-D Al a- A%&d Idet;%np%%@)‘? epétge, and 'galj ;Jt;hel'n the ptld? m the res E & ;h reszncsof |

- Al a- Ar g-4gy pepiizid fio@ithe resin with ammonia, alkylamine or dialkylamlne and deprotectmg with an acid to afford
the peptides of the above formulae, wherein said resin is a chiormethylated or hydroxymethylated resin; or
detaching the peptide from the resin in the presence of an acid to afford the peptide of the above formulas,

\/ wherein said resin is a chloromethylated or hydroxymethylated resin; or detaching the peptide from the
resin in the presence of a base and an R*0OH alcohol, followed by acid treatment to afford the peptide of the
45 above formulae, wherein R? is a straight- or branched chain alkyl group containing one to six carbon atoms

and said resin is a chioromethylated or hydroxymethylated resin.
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rs Gn: Asp Ul e- Nl e- Ser- Arg- NH2 und dessen phar mazeutlsch akzeptm

Tyr-DAIs Asp- Al a-| i e- Phe- Thr-D- Asn- Ser - Tyr - Arg- Lys- Vai - Leu- 3 y- Cf
-Al a- Arg-Lys-Leu-Leu- G n-Asp-11e-Ne-Ser-Arg-NH2 und dessen phar I?ﬂ” I"I
akzept abl e Sei ze; '

Tyr - Aa- DPAsp- Al a- | i e- Phe- Thr - D- Asn-ERr 0486 475-BYs- Val - Leu- G y- G n- Leu Ser-
A2 AT LYS batbinidbltold i ind Viderddsbiadth? BERH DR'H LI Sen phar mazeut i sch
akzept abl e Seize; 20

Tyr - A a- D- Asp- Al Bepltid,cgekiingzieChwet Burdisdie EamelTyr - Ar g- Lys- Val - Leu- @ y- d n- Leu- Ser
-Al e- Arg-Lys-Leu- K> Leu-G3 n- Asp-11e-N e-Ser-Arg-NH2 und dessen

phar mazeut 1 sch alniemt-abbeﬁ%l—zrqe-?ﬂar-rhr X-Ser-Tyr-Arg-Lys-Va L -
Ac«Tyr-D- Al a- Aspg%l l1|e Phe @5 - Tyr- Ar -Ls%a ]e_ &n Leu- Se
r- Ald-Arg-Lys- LeG¥od: “GLﬁ“A§§rrt“ NéFBSEY AF@UR#-EUUGéﬂdésaeﬁle-Y-Ser-

phar mazeuti sch aIAzgp ble Sal ze. 25 9. Verfahren zur Herstellung eines
Peptids ni’f der Fornel RI-A-B-C Al a-II|e-Phg4Thr-X- Ser- Tyr - Ar g- Lys- Val - Leu-

@ y-d n-Leu-Ser-Al a-Arg-Lys-Leu-L-eu-A n-Asp-1le-Y-Ser- Arg-R2; (lI) 35 ]
oder R -A-B-C Al a- |l e-Phe-Thr-X- Ser-Tyr- Af%- Lys- Val - Leu- 40 -
G y-d n-Leu- Ser-gia Arg -)Iggs Leu-Leu-d n- Asp-11 e- Y- Ser-

Arg-d n- A'A- d y- Ri nASBre hadhe@heﬁlgcﬁm-@mwgrﬁygdéfﬁl -Leu-
R-A-B-CAa-lle ecThL J A ” - alle=Y- -

Sy e ser %Eg %g Eiﬂsﬁr XIa l%\{?dl Jiy% ¢ln A§p Ile YZSet
Arg-dn-G n-d y-&F&- B- hf@'&'iﬁ@"éw%ﬂa@ﬂwgﬂ&rﬁ F¥rélesBor2; (111)

65 wobel R, R2, A B, C Xund Y we Iné pruch 1 definiert sind, mt der

gl eehen Mal gabe von Anspruch 1; sow e di har mazeuti sch al czept abl en

Sal ze dersel ben; wobei des Verfahren unf agder AnknOpfung einer G -

term nal - geschf t@% ﬁ\r& ngféa\uhee ft‘%?ﬁé‘ﬁrﬁggﬁggﬁft%?fsh“'

Kuppi ungamsttel s schen"m t

Schut zgr uppenabs@a}! %Ew%ﬁhﬂr@-ﬂgﬁ-ﬁbu#éww&d%hw Dbe- ¥+ Ser+
Sequenz, schritt d1glen J Na36S n a e ale in
Formel (1), (1I)Mﬁénd (11 |1) de. )f(rﬁlgﬁﬁgl n B2 ggg @'E éég]dggiFé%? ﬁs her und
schil egligh Abi &l 1’ds von dam Harz I n Gegenwart el ner Saure, um
das Peptid der Formel (Il), (ii) oder (Ilipzyau erhalten, wobel des Harz BHA
p- ME-BHA ist; oder Ablbsung des Peptids von dem Harz mt Ammonl ak,

Al kyl amin od R:] mn £5 Sch Benent Al er z% UL Sis

om des et S A Bl il R i B oy S

*oox 11§éra&kbﬂ4§&\‘bdai Verzwbigtkbthi Rolﬂérﬁtoffatome, A fir Tyrosyl, D-

chl or rret hyl i Evrbasodnddlst-dwyehmxv ﬂntAIuinoaéutms!amétahtt sfﬁr D3spagtylcktsht; X fir

Peptids von efiir Nonlguey! oden Methiomd htd ndtadefmme da
ﬁl e§§

(1), (11) od8¥ 9!0%%' “F’@FP’ ’ﬂ/mé?ﬂ'a@gsﬁmﬁa Lomip ?!ﬁP'lﬂ"ﬁ%‘P‘Pﬂ?P‘T gizqniablep Fajze

hydr oxymefhy &'EJnZﬁls' Aspru@OE (o Alaﬁéﬁg&mﬂﬁl? 5}3 QWaQa%rsY%dd ﬁ&&jo()l RE f
genwart ei NBIR* BMQRUQ htER? Ii]ﬁdfﬂ L&anlt sin@ s WedderstsHund @W—C sy!
h-e’s Pept i 8-Toirosyl Pder Mistidyl steht; B fir Alanyl oder D-Alany! steht; C fiir Aspartyl oder D-Aspartyl steht; X fiir

Asparaginyl oder D-Asparaginyl steht; Y fir Norleucyl oder Methionyl steht; mit der oben erwihnten
45 MaRgabe; sowie die pharmazeutisch akzeptablen Salze derselben.
3. Peptid gem#&R Anspruch 1, mit der Struktur der Formel [, wobei R! ausgewihit ist aus Wasserstoff
oder Acetyl; R? fiir NH, steht; A fiir Tyrosyl, D-Tyrosyl oder Histidyl steht; B fiir Alanyl oder D-Alany! steht;
C fir Aspartyl oder D-Aspartyl steht; X fiir Asparaginyl oder D-Asparaginyl steht; Y fiir Norleucy! oder
I(\inethvl%nyl steht; mit der oben erwdhnten Mafigabe; sowie die pharmazeutisch akzeptablen Salze
50 erselben.

4. Peptid gem#R Anspruch 1, gekennzeichnet durch die Formel:

60
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5 (1), (11) odor (111) zu erhalten,. wobel R3 ei ne geradkettlge odo
ver zwei gt kefttge Al kyi | gruppe, enthaltend | bis 6 Kohlenstoffat Ommm““'mulllm
das Harz ein chlornethyliertes oder hydroxynethyliertes Harz i st
Verfahren zur Herstellung ei nes Peptids gemanB Anspruch 9, wobei des Peptid
gekennzei chnet i st durch di e For P 0136475 B1

B ﬁf&ﬁ%ﬁ% SN Tt m b o BeeC A e e

akzept abl en D-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu—Ser-Ala-Arg-Lys-Leu-Leu-
Tyr - Al a- [ AnipAd-leamdr-Ser-A?giH] biid dasen PRErmbyELtiRdA Ghroptabidipdatdes U- G y- G n- Leu- Ser -
Al a- Ar g- L S- LA@H'E@tNa-Qn‘Ni\B PherTh-Rat-SeBTyr-Abg-tys| P\HdELeufﬁlv-de.aneaerfﬁmmnam&m-ch

akzeptabl erﬁl % r-Arg-NHz und dessen pharmazeutisch akzeptable Saize;

le - -T -L -Gly-Gin- e
Ac AIHl s-D- Al ";%9 Nﬁ%,;ﬂf%&; o= el y%ab Fheurerly: ARSI Se
r-Ala-Ar Y- A Lgs- | eJJQ Sar-Ala-Arg-Lys-Leu-
phar maze ILG@b!n ﬁ-ﬂ& -ARENBAInd dessen pharmazeutisch akzeptablen Salze;
Ac- D- Tyr 4D Al Byr-AdgpAspiAte-lla-RhePheb- Ikrr-Sanr-!ﬁe-LysM-Le&thy—Gm&eMSbr-AwamCHygtLMuLs u-
Ser - Al a- Ar §in- -'Eé@ﬁt-SEfe‘LmﬁHauwds AlzgptaliproSalpa dessen
phar mazeut i s c| paqf - sn-Ser-Tyr-Arg-Lys—Val-Leu-Gly-Gln-lau-Ser-A!a-Arg-Lys—Leu-Leu-G!n-
Ac- D- Tyr DR P o é’gﬁ%ﬁ”& %ﬁ?ﬂﬂ%ﬁéﬂk R Bl
Ser-Al's- Ar Qihl-b(éirl iﬁﬂ, ﬁd&e AR p driadViadse d @ @ %s

phar mazeut i SCTVrMﬁpi -ﬁﬂPlﬁaThZ-B-Asn—Ser-Tyr-Arg-Lys-Val-Leu-GIy-GIn-Leu-Ser-A!a-Arg-Lys-Leu-Leu-
Tyr- Al a- As M@-llﬁl‘&e-ﬂté@ﬁh@dmssesmmﬁ utkp a |Salzesu- G y- Gl n- Leu- Ser - A

| a- Arg- Lys- ] e TheDhsp-Segdl; ['ng @F’sﬂ!ﬁe PrYELeY-ah
akzept abl e 4 la|-e. er -P%n?T‘::flgen Eil-‘a":’?\z:-‘::rg‘ityaﬁeaem -Gly-Gzln' -Ser a~Ar -L! -

Tyr \66\' a- A1Bu-GinasplIEN ﬁ%esf rnﬁ%&lm klxéiablbﬁfﬁal Fe L§er A
a- Ar g- Lys4LeuAd=B;u-oamAspéﬁaﬂ -P&-m-nsmﬁﬁmgg- sa&au-s&anum@ewé-ma.bu-
akzept abke GircAdpdie:Me2-Eer-Arg-NH; und dessen pharmazeutisch akzeptablen Salze.

Hi - D<Al - Aasp- Al e-| i e- Phe- Thr - DAsn-ser-Tyr- Arg-Lys-Val -Leu-G y-Q n-Lsu-Ser-A
| a- Ar g- Lys- Le 8- Methodélztr Sefgetung-dob dusseiittdig) vHlil WhachetihsionmoRNbed MSingaismn t (kereh
akzept abl erMensghen), wobei die Msthode gekennzeichnet ist durch Verabreichung von 0,000001 bis 0,1 mg/kg
Tyr - DA azAsTiuagtisr-Koraerpsyicht proTpg siaps Reptids it denFfmel s val - Leu- G y- G n- Leu- Ser -
Al a- Arg-Lys-Leu-Leu- A n-Asp-1le-Ne-Ser-Arg-NHg und dessen pharmazeuti sch

akzept abl en Saezgl.p-B-c- Ala—Ile-Phe-Thr-X-Ser-T -Arg-Lys-Val -Leu-
Tyr - Al aD- Asp- Al e; hs- Thr - DAsn- Ser s-Val > Leu- Gy- Gm- Leu- Ser - A-

Ma- Ar g- Lys- Leu- Lgty -§ nd‘ﬁ“'ﬁéﬁrﬁ\%am’égﬂdfsﬂgﬁuﬂg‘l ipnAse Y-Ser-

phar mazeut i sch akzgpRapl en Sal ze;

Tyr-D- Al a-D-Asp- Al a- | | e- Phe- Thr - D- Asn- Ser ¢fyr- Arg- Lys-Val - Leu-Q y- Gln Leu-S
er-Al a- Arg-Lys-Leu- Leu-d n-Asp-lle-Ne- Ser Arg- NH2 und dessen

-pherrreazut i sch akzeptabl en Sei ze; oder oder

Ac- Tyr - DAl a- Asp- fle | i e- Phe- Thr- Asn- Ser-Tyr- Arg-Lys-Val - Leu- Gy A n- Leu- Se
r-A a-Arg-Lys- LR &uB-Qa-Azlaxsble-rﬂlevé&htséi-SArgl'mnzAasd LyssVah-Leu-
phangrzeut i sch aééiﬂfnémlséhfsém1éﬁaﬂgl-w%em@meqemanaepcmmewdsésh di e

For el

D Tyr - Al & Asp- AI%‘;gT@-%%lqﬁl%q;%eieWﬁs“Ap&T&é“VéFgEgaYGA}aGJr{n Lsu- Ser-A
| e- Arg- Lys-Lou-Leu- 40 d n-Asp-Ui e- Met - S S\rg NH2 und dessen

phar mazeuti sch akzeptabl e Sel ze oder

Ac- Tyr- Al a- Asp-Al -i | e- Phe-Thr - Asn- Ser - Tyred&rg Lys- Val - Leu- Gly G n- Leu-Ser-A

| a- Arg- Ly&- Leu- ?ﬁgm%lf%ﬂ f a ﬁgﬁ_&r gegel-q,g? ﬁ_geE?gn ggzeut i sch

akzeptabl e Sal z zur Sines ept ids mt
der For nel Gl y-Gln-Leu-Ser-Ala-Arg-Lys—Leu-Leu-Gln-Asp-Ile-Y- er-
D-Tyr - Al e- Asp- Al gged ﬁﬁlﬁ:ﬁiﬂc 1$?Js EUAsALGI LB 1 YA SE 15l 8pgeu-Ser- A
e-Arg-Lyss Leu. Leu- .Q; Met - Seer Arsg NﬁZ ung g gse%%ﬁermazgtlsch
akzept abl e Sei zé® eu-

Ac- Tyr- Al a- Asp- Al e-i I e- Phe Thr Asn- Ser - TYIEWA O- Lys-VaI -Leu-3@ y-Ad n-Lsu- Ser -
Al a- Arg-Lys-Leu-Leu- G n-Asp-iieMet-Ser-Arg-NH2 und dessen phermazeuti sch
akzept ablsgg Sai ze. wobel des Verfahren unfaBt: Ankntipfen einer

C-t er m nal - goiset RY, B2, 1aeB, (Ab(l’i.inﬂUSrﬂMm@mQﬂumi1rdefiia6rZsuhdmﬂ6mGHyglemntMaﬁlge®, wie sie in
Kuppl ungsmi atsprush '!Wﬁmyhian :sm t ei_nem Marten Losungsm tte

Sonvert e a’%%&;ﬂﬁf%@*ﬁhgeg R R

den obi gen Pept e Iniert Si n vom C—Term nus des Peptids her;
und schiledich Abl osung des Peptids von dem Harz in Gegenwart einer Saure
urn die Peptids der obigen Fornein zu ert®l ten, wobei des Harz BHA oder

p- ME- BHA ist; oder Abl8sung des Peptids von dem Harz 60 mit Anmonl ak,

Al kyl am n oder Dial kyl emi n und Schut zgruppenentfernupg mt einer Ssure, um
di e Peptide ' '



der obigen, Forneln zu-erhalten, wobei des Harz ein chlornethyliertes oder

hydr oxynet hyliertes Harz ist; oder Ablosen des Peptids von dj _

Gogenwert el ner Base und.ei nem R30H Al kohol’, gefol gt von Siu m"ﬂlmm,”m
um des Peptid der obigen Forneln zu erhalten, wobei RS sine gérafkettimges

oder verzwei gtkettige Al kyl gruppe, Emmsarw B1bl s 6 Kohl enst of f at or ne,

| st und des X )
i B RIS 05 S

AT 1. Ver f ahr en MéthoddigensiRAdsprilch 5 iwdDe dee Péptid diel Horrfle 1) Eﬁwal R' f8r WasdBrstofiddar

| | e-Phe- ThAce)ﬂSeht FAyfar-Nd: elli AN/ BtresiieD-Tyrosyl oder Histidyl steht; B fiir Alanyl oder D-Alanyi steht;

dy-dn-L® C DL bﬂeh_ | pder p aginyhsteht; Y fir der
odgr Tg "M %ﬁ“\% it \fler F'é ep% ﬁjﬂ:ﬁ% s‘ﬂ’/‘? ahﬂ_'\}‘gzek'}éﬁ’h a "ﬁ;au alze

d GInLeu- a- Arg-lys-Ley-leu-d n-As y
Arg-Gn-d n. a Y Meingdegeh kﬁw o0 SevEbekpey. P@’@d NS TR

R+ A- B- G4l a- |'l'|yeAlﬁi|ﬁgJ Ah-ﬂle—RhSB‘p' SorTyr-A wal-l.g!e@lv-ﬁln-Leu-Ser-AIa-Arg-Lys—Leu-Leu-

Gig % a ize;
Sré g 2 éeﬁcgﬁ %ﬁ glel?% S- l mggl 3 U-Ser-Ala-Arg-Lys-Leu-Leu-
is-D- a

Al a- Arg- Leu .A - f\”;aﬂ Blgnk n.g%@m%sl{mmu-
oder ver zvves@tAssJJ&-Ng%Er-Adg QM d ni3keutisth ze oder
und R4 aus gevvlﬂvr-B-AlﬂAsd-Aame Pde:-n‘hr@-Aqnmr-‘b;ewgat\ewdl-Lau-ﬁly\ﬂis-isw&w-afaf-mq-mb-leumm-

ger adkettlgﬁhpé N‘&Eﬁeiﬁie rphaurncyeugwu P@M@ﬁﬁtﬂ:end 1 bis

Kohl enst of f a "FEW"I' gi'l’"o' ﬁ \Gﬁﬁ i—sﬂr@pﬂmgﬁyql@u-x_eu-
Al | od
Asggiag?nilrx_e@ %ma&'f gﬁlr §i§z S e’ﬂé"\ vk %u ht:

mt der MigakesT gla@rsb-mdbthTmmdﬁ-sdavr-A‘rgupdVadar-GI»(-Gm-m Skr-AlHARPR/GlEwLeu-
ist; sowie G‘hé\sprﬂam\aﬁseetg-%hmdldmm phistrenzeu@echabzeptible Sakess el ben, wobel des
Ver f ahregs unf agt: Anknfipfen einer C-term nal -geschfitzten Am' nosaure an
sin Harz i n Gog¥erfehren zar Heestelliagpgides Rgrgids tnitdkFormdschen mit el nem | nerten
Losungsm ttel; Schutzgruppentfernung i n Gegenwart einer Saure; W ederhol ung

di eser Sequenz, pbhgigiged -Iqﬁrsqi.g %ﬁguren we
sie in dgqn obi ge{g\]o;e@te%d%%‘i@-méd]&fl ni ert SI nd vom .?hfél nus es Peptlds
und schileBlich n§"e""p‘1ﬁ Yr&dnydermrklerinSesst urs,

urn die Peptid derge®®gen Forneln 46 zu er halten wobel des Harz BHA odor

p- ME-BHA | et; odor Abl osen des Peptids vop ylem Harz mt Ammoni ak, Al kylamn
oder Di aé}yl am n und Schutzgruppenentferm mt siner Slure, urn die

Pepti de der. obi gen Forneln zu erhalten, Bi des Harz sin

chlornethylierte oder hydroxynet hyliertes Harz |st; oder Ablosung des
Peptids von dem '(éiga&&—t Phe-A81 -8 Ses~Tyr rAzgsLyepVal-ba4= obi gen

Formeln zu er halgg. Iﬁﬂﬁﬁu4§§%JﬂT§1N§ 50198l 0eUELEYLE DAL £EpOLDE- Y- Ser -

hydr oxynt ST E gl o3en 55 8P, FERL £, vgn e Ferz i 0

urn\ges Peptid der obigen Forneln zu erh?ﬁ?n wobei R3 sine geradkettige
odor verzwei gtkettige '
4 oder

R1-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
_ Gl y-—Gln-Leu- Ser-Ala-Arg-Lys-Leu-Leu-Gln~Asp-Ile~Y-Ser-
80 Arg-Gln-Gln-Gly-Glu-Ser-Asn~-Glu-Glu-Arg-Gly-Ala-Arg-
Ala-Arg-Leu-RZ;

(111)
55

wobei R', R% A, B, C, X und Y wie in Anspruch 1 definiert sind, mit der gleichen MaBgabe von Anspruch 1;
sowie die pharmazeutisch akzeptablen Salze derselben; wobei das Verfahren umfait: Anknlipfung einer C-
terminal-geschiitzten Aminosdure an ein Harz in Gegenwart eines Kupplungsmittels; Waschen mit einem
60 inerten Lbsungsmittel; Schutzgruppenabspaltung in Gegenwart einer S&ure; Wiederholung dieser
‘Sequenz, schrittweise mit den folgenden geschiitzten Aminoséuren, wie sie in Formel {1}, {ll}) und (1)
definiert sind, vom C-Ende des Peptids her und schlieBlich Abldsung des Peptids von dem Harz in
Gegenwart einer Siure, um das Peptid der Formel (1), (i) oder (l1) zu erhalten, wobsei das Harz BHA p-
ME—-BHA ist; oder Ablésung des Peptids von dem Harz mit Ammoniak, Alkylamin oder Dialkylamin und
&5 Schutzgruppenentfernung mit einer Siure, um das Peptid der Formel (1), () oder {lll} zu erhalten, wobei das

29



Al kyl gruppe, enthaltend 1 bis 6 Kohlenstoffatone, ist und d
chlarnethyliertes oder hydraoxynethyliertes Harz ist. 2. Ver Mﬁ mzli',nm””“,
Herstel l ung sines Peptids gemiB Anspruch ‘1, wobei :des Peptl

gakennzei chnet ist u5 durch die Fornel 60 65 31 o

Tyr - DAl a- Asp- Al a-| | e- Phe-Thr - Asn- @@ 011386 478 Bfis- Val - Leu-G y-d n Leu Ser - MA

| - Arg-Lys-Leu-Le~u- d n-Asp-I|1|e-Mt- Ser - Ara NH2 und dessg PD a sch
akzept abl e azein ch lormethyliertes oder hydroxymethyhertes arz ist; oder Ablosung s Pepti s arz in

f
R o o g S e T S b,
a- Ar g- Lys- lcRerwRi i ﬁhséﬁnrd Afr6tol, HeRIgiNGA Satvdbalesing, Llhhdﬁ’sfl’aﬁtﬁilﬂet Bethel
akzept abé e ), 8 bder {iizu erhalten, wobei /? eine geradkettige oder verzwelgtkettlge Alkylgruppe. enthaltend 1 bis

Ac- Hs- D- Alﬁd% nstpffatdme, Shiend e Haxg gin Qé?ﬂ"PZW" 04_ o
"Ala Arg-Lys dgrc V A é’?@"’rﬁ%@ﬂ'“?q ginggPentigs @ I d"° %Sé %w%%ﬁ "letggth
akzept abl e

Ac- LSTyrda- As Sk, Vi

A n- Leu- Serg yr ‘Aﬁ’g 'arE mem‘r: ﬁ Xrgj&?&%ga %‘"'Le %ﬂ%g fiikiRhia lgﬁ
phar mazeutis Chyra\hf- n-Ser-Tyr-Arg-Lys-Val-Leu-GIy-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-
AcDTyr - D- Aa’sad\a;p-uhaw&ﬂser-ﬁbm bfid dessenPharmbydutisth @kdaptabldtabaldepu- G y- G n- Leu- Ser -
Aa- Ar g- Lygs- Le&e-H'i@—A_easpG\larﬂ @Bhe-Thr-AsrivBar-T@eArg-LysoMlaik¢2 -GivnrBincd @u-SenrAla-Arg-Lys-Leu-Leu-
phar mazeut I%‘b %essen pharmazeutlsch akzeptable Saize;

Tyr- Al 8- ASpad a g%% &% %g-b\vﬁgwe@mwségv A
a- Arg-Lys- LeUAé-DU'w- R AR AL S6h

akzept ab erll.etféaln?ﬁis::;-iIe-Met-Ser-Arg-Nl-l2 und dessen pharmazeutnsch akzeptablen Salze;
Ty r Al a As TN%N%'&%T“MYS@&-W l‘QAV d: Gl‘a-ﬁlltl@u-sélﬂaﬂgivbw&ef Ma

- le er;
Ar Lys- L&P a-z R%ta-h"he%hr-l\sn?er-wr rgau s-Val- eu-Gly- n%q-s r-r}\ ar-Ar;H-Zl.\est-llEelu»chu-Gln-

akzept abl er)\s

RroNH h h alen S
Hs-D A g Asp Bira e Be "‘s’:’é.c Xig-tht- i%GVfaln-f:e%LSeG\M-A% kSl s3e! -
Al a- Ar g- yﬁ!d:.@sp—!le@lle-sﬁmg-ﬂapu di dossuh ehaﬁaa isd lePptamuil.si&s-sen pharmazeutisch

al eept abI en Sém_DgMa—Asp—Ala-lIe-Phe-Thr~D-Asn-Ser-Tyr-Arg-Lys-Val—Leu-le-GIn-Leu Ser-Ala-Arg-Lys-Leu-Leu—

Tyr - D- Al a- R&pAser n- Leu- Ser -

N O T OO T (i s b
akzept abf a-D-Asp-AIa-Ile-Phe-Thr—D Asn~Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-SerAIa-Arg-Lys-Le

Tyr - Aa- DAS pewsi-Ash-fie-NReSel-Arg-NM. ARG d&¥én phdfm dhydkzapfableh Shlzdrollerd N- Leu- Ser - |

a- Ar4-Lys- LeuA&'B{nO-AEﬂA@-Ma-MﬂaQM-&r-SwAr ?WMﬂGMBéw-mhAmﬁmxmuesch

akzept abl eﬁlrggﬁpZI@-Me;?pr-MNal, und dessen pharmazeutisch akzeptablen Saize

- Asp- Al s3 e- Phe- Thr oAsn- Ser- Tyr- Arg- Lys- Val - Leu- d y- d n- Leu- Ser - Al a- Arg-Lys

- Leu- Leu- d n-1As7epBi, gekehureigioet durgh-dig Folelund dessen phar mazeut i sch

akzept abI en Sei ze; oder

- Tyr - Aéﬂ'm@la-ﬁ\sn-elamhemvAﬁts-ﬁerSQrA@MS*w W&Wﬁﬂpl&ﬁeu_m- Se
r AI a- Arg;L L)%" T Q“ gf' r)ﬁ‘
phar mazeutl A l” EPENAG Lt heudev
Pepti ds der

D Tyr- Al a- Asp- AI a-tl e- Phe- Thr-Asn-Ser-Tyr-Arg- Lys-VaI -Leu-Ad y-G n-Leu-Ser-A
| a- Ar g- Lyss- Leutzl edifahidn zdd HarsMlliiinglelres PigitidSait dérfgrenidt? und dessen

phar mazeuti sch akzeptabl e Sai ze oder

Ac- Tyr - Al ai - A p-Hr-AtalAspARIR-PRBIThiSeR-SoRTyr-Ay-LydVaI-Lol-GiyMath-LdueStr- Rlaar & ya-Le@auSer
-Al a- Arg- LysGihe!’ap-lleMet-Sar-mgﬁlS undaledsb ptisemazdutigetNiiZeptable Shtze 8den phar mazeut i ech
akzept abke S § TyrAa-feiblp-lietBhe-ThevisarBerd wr-Angilyg-Yal-Leu@l ffeehardrg-Lys-Leu-Leu-
C-terninal - PUeMRSerT Ui ting dgster phermpsptist slesatabingere: ei nes

Kuppl ungsm ttel S; Waschen mit eineminerten Ldsungsnttel;

Schut zgr Upp%s&‘téag NYEeEhrbd) uffREeNMRGEpE BREr SfkhRal-gddcRBaER Waﬂé QRGN Harz in
Sequenz, &8 ClGegdniwar eines Kipblutismitiels} Weasehanimifetont Thériah BisuAgsmitis ISciuigruppénabspialeing N
den obi gen Pe@edsiwver n'eerrﬁamﬁ V\r‘wcbrllo!usu n@ser \Semecz, Felvittveisas mit slen ﬂ‘ﬂ's esehimten

schlieBl & ¢ ﬁ‘"ﬂif %e fi'“ﬁ"r?“'@e F"f“"%Hs i’sr yth
er 6bsgen
di e Pepti de ﬁ i,
eln en, von dem Harz
oder p- MEgd rﬁﬁmm { 9&@513 ﬂﬁ’m ﬁtzéf%eé&ffb rSéure, um die Peptide
; der obigen Formeln zu erhaiten, wobei das Harz ein chlormethyliertes oder hydroxymethyhertes Harz ist;
oder Abldsen des Peptids von dem Harz in Gegenwart einer Base und einem R®0OH-Alkohol, gefoigt von
Saurebehandlung, um das Peptid der obigen Formein zu erhalten, wobei R® eine geradkeitige oder
verzweigtkettige Alkylgruppe, enthaltend 1 bis 8 Kohlenstoffatome; ist und das Harz ein chiormethylierts

65 oder hydroxymethyliertes Harz ist.



¢

Amoni ak, Al kyl am n oder Dial kyl am n und Schut zgruppenentfenung nmt el ner
Sdure, urn die Peptide der obigen Fornel,n zu erhalten, wobei|igmwm iy '

chl ornet hyl | ert es oder hydroxynethyll|lertes Harz ist;; oder Ab”MHM“ﬁ“mH“l
Peptids von demHarz in Gegenwart elner Slure, umdas Peptid ter¢obgié&n 5 *
Fornel n zu erhal ten, . wobei des Har EPeD36:A85nBidhyl | ertes oder

hydr oxymet h¥l i arie z. 1s1: oder Abldsen des 45 Peptids von demHarz In
Gegenwart el ner"@gégh%ﬁmgﬁ'%gggﬁ%aﬁ‘il kohol s, gefol gt von Saurebehandl ung,

um des Pepti d {oerdhRin@aHIMIIRY dinek Peticliait defFormabbel R3 ei ne geradkettige
oder verzwei gtkeffl ge Atkyl gruppe, enthaltend 1 bis 6 Kohl enstoffatone, ist

und des Harz el ngghlyornpt RyLi ¢5Les, 9dar hyd hylLieflesyHare jst. 50 56
s0. 6532 Ri-A7BIELAYg: TLhSEng fﬁsv%aé?ééﬁ%aé*@éﬁgrx'éﬁ‘zf-s{‘;
contractants: BEGEM-BinFRecnSey-Alatdrgtlpe-Leurbpur@incaspeiter¥cSear | a
formule: R -A-B- @réLQZI;I e- Phe- Thr - X- Ser - Tyr - Ar g- Lys- Val - Leu-
dy-d n-'8u- Ser - Al a- Ar g- Lys- Leu- Leu-d n- A%Q)I | e-Y-Ser- A~rg-p2; 10
(I') ou 15 Rl - A-B-C- Al a-11 e-Pbe- Thr -*X‘Ser - Tyr - Ar g- Lys- Val - Leu-
G y-d n-Leu-Ser- Al a- Arg- Lys- Leu- LGu- G n- Apgderl | e- Y- Ser -
Arg-@n-Gn-Ay-Ju-Ser-Asn-An-Au-Arg-Ay-Ala-R2 20 | _
(GI 1) G‘ou ﬁb- A-S B- R A.a-Ble-Rbs- Fhéa%&erhfr-ﬂ-S‘hlhlgf'ﬂ#SY é‘#gl—LbrewaZSLeu-

y-d n- Leu- Ser-Al a- -lys-Leu- Leu- 3 n- -l | e~Y- — _ Ve Coya
Arg-dn-dn-d y-@'ﬁféiafhéﬂf ﬁféfﬁ'-%ﬁ':@%’ﬁ%}ﬁ (j—er“'EOAsP Ile-Y-Ser
Al a- Ar g- Leu- R2; Aﬂg’rGldaﬁin{-GlzmeGlle-m-éssnﬂﬁim{Girus-AdghﬁdWo@liﬁe‘Rgu un
groups alssanoyle en C1-C6 a chains drolte ou ramfi6e; 3s R2 est NR3R4 ou -

OR3; R3 et R4 sont choslas dans | e groupXIddnstitue par un atons
d' hydrogene et un groupe alkyle a chain. dgoite ou ramfiee contenant un A
ro

si x atomes de carpop.. A eat u roups t syle, D- tyrosyle_ou histidyle;
B est un zgroupsa%ﬁé&?$écbﬁfﬁ %%h%;'ﬂn-'-&ﬁﬂnfqméss-&gﬁa?’?}réesu
O-aspartyle; X egly+@lg+DeupsS Sl HAHTPHLY L ed-ReRaGRA-AEPOI1¥-Faferd

groupe nor | eucylﬁ oysgreteilgr@ eﬁ% ser ﬁéﬂp«i B.etf QE C cit I 8u X sol ent.
un D-am no- aci de*T&T 7 SR SRTE B SrShRE N AEgrahysdlaafre o
Pepti de sglon | sAlawkrgi-i-bm-i!b% 1, o0 R eat choisl parnl un atone
d' hydrogene ou un groupe al canoyle en Cc vy R2 eat NR3R4 ou OR'; Rl et R4
sont choi sis chacun parm un atone d' hyd$ ogbhe et un groups al kyle en _
Cr-C3P A est un groups tyrosyle, D-tyrosyle ou histi dxl e; B est un Rgr ow%§
al anyl e ou [Wobei R’ fiir Wasserstoff oder C;—Cg-geradkettiges oder verzweigtkettiges Alkanoy! steht; R~ fir NR R
35 oder OR® steht; R® und R* ausgewshlt sind aus der Gruppe bestehend aus Wasserstoff und einer
) geradkettigen oder verzweigtkettigen Alkylgruppe enthaitend 1 bis 8 Kohlenstoffatome; A fir Tyrosyi, D-
Tyrosyl oder Histidyl steht; B fiir Alanyl oder D-Alany! steht; C fiir Aspartyl oder D-Aspartyl steht; X flir
Asparaginy! oder D-Asparaginyl steht; Y fiir Norleucyl oder Methionyl steht; mit der Mal3gabs, dafs
entweder B und/oder C und/oder X eine D-Aminoséure ist; sowie die pharmazeutisch akzeptablen Saize
.40 derselben, wobei das Verfahren umfat: Ankn{ipfen einer C-terminal-geschiitzten Aminoséure an ain Harz
. in Gegenwart eines Kupplungsmittels; Waschen mit einem inerten Lésungsmittel; Schutzgruppentfernung
_ in Gegenwart einer Siure; Wiederholung dieser Sequenz, schrittweise mit den folgenden geschiitzten
./ Aminoséuren, wie sie in den obigen Peptidformeln definiert sind, vom C-Terminus des Peptids: und
‘schiieBlich Ablésen des Peptids von dem Harz in Gegenwart einer Siure, um die Peptid der obigen Formein
45 zu erhaiten, wobei das Harz BHA oder. p-ME—BHA ist; oder Ablosen des Peptids von dem Harz mit
Ammoniak, Alkylamin oder Dialkylamin und Schutzgruppenentfernung mit einer Séure, um die Peptide der
obigen Formeln zu erhalten, wobei das Harz ein chlormethyliertes oder hydroxymethyliertes Harz ist; oder
Ablosung des Peptids von dem Harz in Gegenwart einer Saure, um das Peptid der obigen Formein zu
erhalten, wobei das Harz ein chlormethyliertes oder hydroxymethyliertes Harz ist; oder Abl&sen des
50 Peptids von dem Harz in Gegenwart einer Base und eines R°0OH-Alkohols, gefolgt von Ssurebehandiung,
um das Peptid der obigen Formeln zu erhalten, wobsi R® eine geradkettige oder verzweigtkettige
Alkyigruppe, enthaltend 1 bis 6 Kohlenstoffatome, ist und das Harz ein chlormethyliertes oder
hydroxymethyliertes Harz ist.
2. Verfahren 2ur Herstellung sines Peptids gemaf Anspruch 1, wobei das Peptid gekennzeichnet ist
565 durch die Formel
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al anyl e; C est un groups aspartyle ou Daspartyl e; X est un group.

asparadi nyl e ou D-aspsraginyle; Y est un groups norl eucyl e ﬁ“!‘\ .
avec |la r6serve pré6cit6e; et ses sels. pharmaceuth;uement 4

Peptide selon ts revendicatlon 1 ayant la structure de form#l ec(1y dhns

| aquel l e R esat choi si parm un mtmacm@lrmgene ou un groups acetyle;, R2

est NH2; A est un group. rosyl e, osyl e ou_hi Stld
al anyl e ou_ DTyt
groupe asfHrAsRisy
m~t hi onyl g, A%E Saﬁ; armaceut'| quenent

accept abj es. a H,slie.na AlS-ﬁb-Pﬁb-‘i‘lﬁ-A&rGS@ ngil.vm|-ﬂewmv-emt-tdu4ssr-mmrg-|as-f.mw a:
655 60 65 @BAsp-lie-Met-Shi-ArgDit, iRt OckSdn phi@aﬂutlsch akzeptable Salze,

. Tyr-D-Al a-As A’Mﬁ-ﬂ%@#ﬂéla?‘hr*’hﬂéw ‘Ssée'lsﬁ '% ;@ “@WABT‘W‘B@{P‘SH -A
:oﬁa'rb\:rgc Lﬁ& E%‘ o ﬁ% e-th'é" iAot gp YO idh uSer-Ala-Arg-Lys-Leu-
Yl Salze;
e o e e e m——

Aa-Arg-L n-wﬂd-mtaseEAr BiH)-uAS Pessérephbivhazéitisch/akappablan Balzeses sel s
phar msgeu%ﬁzla e -'étgg\esn-Ser-Tyr-Arg-Lys-Val-Leu-G!y-Gln-leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-

'rA‘C AH,;‘S AP Ai?f,gs %ﬁﬁ ?ﬁ% msf‘sﬁt : s-szs&bg oY Eiu-ée??ita%é’-l.@-l.@u— &~ Se

phar maceutiq ﬁﬁvD-Asn—Ser—Tyr-Arg—Lys—Val-Leu—G Iy-GIn-Leu-Ser-Ala-Arg-Lvs-Leu-Leu-

Ac- D- Tyr - EGI:NA@p—M&MeAbnaAerNeh Himae'ﬁkuhﬂmﬁaﬁscﬁymm ari Val Leu-d y-d n- Leu-

Ser- Al a- Ar Eysﬂla_ewsp-amﬂeﬁm?‘ -Agae‘}rg-Lvs-Leu-Leu-

phar mac &ait des pharmazeutisch akze‘gablen Sa ze, Al g
Ac- N Tyr - 6" lﬁl r-A @3“ =T -Arg m-Va;-Leu-g E.le-iﬁ- a e_ig- ya.eu- Leu-
Ser - Al a- Ar - gﬂ lclra r- rLyAvaq.all-Elyﬁln-seasesmharg-l.ys-l.eu-Leu-
phar fTﬁCGUtGIWWé’-IMeﬁ’B‘eﬁA@t |tﬁ& dessen pharmazeutcsch akzeptablen Saize.

Tyr- Al a-#Asp- Al a- | | e- Phe-Thr - D- Asn- Ser - Tyr - Arg- Lys- Val - Leu- G y- G n- Leu- Ser - A
| AT LYS- Lelivbition L hibSuhd Birddopidi i oftid 2 ot se seel s

phar maceut i quene accept a 1

TyrD- Al a- Asp- -J\lla ~HI e- sr$ - LA ’i Vét é’ -G'IA‘@EU Sg‘Xla-grfLJs% é%r Al
a- Ar g- Lym- Lg: 2' ﬁf 1:%?49 able SaEodef

phar macaut i qUﬁWWAiMW iﬁésfhr-Asn-Ser-Tvr-Arg-Lys-Val-Leu-GIy-Gln-Leu-Ser-AIa-Arg-Lys-Leu-Leu-

H s- D- Al a- AGip-Asy-the-MéteSePAm-NHa undDddesen idarmarguticoty ajjzeptable Bake. Leu- G y- G n- Leu- Ser

-Al a- Arg-Lys-Leu-Leu- @ n-Asp-Ile-Ne-Ser-Arg-NH2 et ses sels

phar macesst iwpaeNBRt vaas@R lualh@S Anknipfen einer C-terminal-geschiitzten Aminoséure an ein Harz in

Tyr-D- Al a- AssgeniWateineeKuppingdniitdl; Wasch&ermnit dipem idsrtpniLismyémitdBohEigyupbbnentierounge r

- Al a- Ar g- Lym Seaspwers gineSiwedfederholuny aliesis Sepyegz, \piftittpise ot dop fejgenden geschitzten

ph ar n’aceut n, . blgezvoPepttdformeln definiert sind, vom C-Terminus des Peptlds, und

Tyr-Al a- B‘ ie EP § ﬁ % g wartJ:)l‘r:%eéb re,&:énpdi Peptaz Obi

erhalte 6

- Al a- Ar g- L Yigmrh&hiak) R pGneNH?m niteinet S ube, um die Peptideder

ph a(?c eut mmgenanmmm erpalmb.l vmbpl das Harz em ch|ormethy|iertes oder hydroxymethyliertes Harz ist; oder .
Al a- Bb mSaPepﬁ@\pneiemmamn %-t?'gnwdh @ Dg; eIy S

A en
OH-Alko

er Al a- Ag % ds V6 ::rln n or'lllgmer mrgsuﬁgﬁnlgﬂg aurebehandlung.
e

phar maceut i éitt'zu erhalten, wobei R® eine geradkemge oder verzweigtkettige
Ac- Tyr-D- Alﬁaw&s@pé,l anthénﬁn heb.I hg -KRiBnsteifatorns) isfn@d Laes - N -elne dhidimptiidianted auderSe
r- Al a- Ar g- Lhydrokwusthviiertesterz@tn- Asp- | | e- Met - Ser- Arg- NH2 et see eel s

phar macegt i quement acceptables. 5. Proc6d6 pour accroftre |a liberation de
| Phor rone de croi ssance chez des manm fbres non humai ns, caract6ris6 par

| "adm ni stration h ceux-ci de 0,000001 & 0,1 ng/ kg de poids corporel du
mamm f~re/jour O d' un peptide de fornule: RL-A-B-C Al a- | '

e- Phe- Thr X- Ser-Tyr-Arg-Lys-Val - Leu-

&5
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A y-3 n-Leu- Ser- Al a- Arg- Lys- Leu Leu-d n- Asp IIe Y-Ser- Arg-R2; (1) ou 40

AR AR I St o s e Ly o e S HIIIIII ] IIIII TR
Arg-@n-Adn-@y-Ju-Ser-Asn-An-du-Arg-d -Ala-R2 (II). ou

R - A-B-C Al a- || e- Phe- Thr - X- Ser - TyEERN Q186 AR B cu- -

@ y-dn-Le € [

Ao i - o el gt e Bl ol iR e B LA 00

Al a- Ar g- Leu- R3; Peﬁ{.ddc)am%pbﬂswambes R, R2, A B C, X et Y sont d6finis
comme dans |la revendlcation 1 et avec Ia mene.- reserve que celle indiqu6e

dans, | a rfevendi cgfi pnpl at quuel
cat ol 5i - par i RUFEaPoRErbeR) B oEMe T e O oL e oy e ErERy” 3

est NR3R4 ou OR3GIRrGin-Reusder- @M@gmmmcm@mﬁw-sﬂ- .

d' hydrogbne et ug. ?LQBPS al kyle en Cl1-Cg; A est un groups tyrosyle,
Dxtyrosybe ou histfdyle; B est un 34 zgxpe al anyl g ou D-al anyle; C est
un groupe aspartyle ou D-aspartyle; X est groups asparaginyle ou D-
asparaginyle; Y est un groups norleucyl e ow nbthionyle; avec |a réserve
pr6citbe; et ses sels pharnmaceuti quenent acceptables. 7. Proc6d6 selon |a

revendci eation 5ahansnl@mm&ﬁ-1x%4xn§umn&-mﬁsemdrg:}a:genyvaal-Lsm-est un’
atons 5 d' hydro acet - s Dygggppe
tyrosyle, D-tyrd gﬁ #\?‘é’gé Ag @gt"%’ﬁn%&? % NE‘? Af RHD ?fgﬁyl e;
est un groups as&mg-t&ln—@ln{&hs-;ﬁru-;&ea‘-mneﬂnuﬁ yrdogs &!pélagR yl e ou D
asparagi gyl e; Y east un groups norleucyle ou n6thionyle; avec |la r6serve

precjt6e; et ses sels pharnmaceuti quenent (333eptabl es. 8. Proc6de selon la
revendi cation 5, dans | equel e peptide sgf: o fD-Ala J-hpGRF(1-29)-NHZ;

Tyr - Al a- Asp- Al a-14 e- Phe- Thr - D- Asn- Ser - Tyr - Arg- Lys- Val - Leu- Gi/ d n- Leu- Ser A
| a- Ar g- Lys- Leu- I -A‘@‘TF ‘1II]@‘Wéle-‘@bi'-"XF§ERIH§Y51'A§ESLE%T‘§8 -Leu-
pharnaceuthuennmﬂ Al ST~ A¥§-Ar Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-

Ao Lys. Leu: KRR @fﬁ- T%Aﬁinue sErh PgA&%FEéiFV "L@éx%a fgtou-ser-A

phar macout i queneita

Hs-D Al & Asp-Al a-1i e- Phe Thr-DAsn Ser 'liyir Ar g- Lys-VaI -Lsu-d y-d n- Lou- Ser
-Al a- Arg-Lys-Lou-Leu- @ n-Asp-Ile-Ne- Se(r A‘(?g-NHZ et sea sels

phar maceut i quenent accept abl es

TyriD,A % M Mg o e e et g
0 )
-A a-Args "Ly%ﬁ% gg{gron ) %%ﬁ contena un a slx rﬁt e caréone. E est \‘.lén1 ;grgnupe tyrosyle, D-

P har maceut | oupe alanyle ou D-alanyle; C est un groupe aspartvle ou D-aspartxl : Xest
()

Tyr- Al a- D- A:ﬁpgfé\ipa-abda&gﬂhﬁoﬂ' Diasgaradfiiie;Seést drygroude Goreyityletil médtkibinyld; Youslr GueRer
-Al a- Arg- Lyqtlouswtlme&sméitmn nsapmtd-wdhd & séamele Ahagmbdeiitiguemen aceptables.

phar macedt | gim qﬁaﬂon 1, ot R est cholsi parmi un atome d’hydrogéne ou un groupe
a irun
Tyr-D-Al a- DRI S Pl R el RN R RIS 4 W
er\da- Arg- g%éﬁ{tel-éblst un groupe aspartyle ou D-aspartyle; X est un groupe asparaginyle ou D-asparaginyle; Y est
un groupe norleucyle ou méthionyle; avec la réserve précitée; et ses sels pharmaceutiquement
45 acceptables.
3. Peptide selon la revendication 1 ayant fa structure de formule (1) dans faguelie R est ch0l5| parmi un
atomne d'hydrogéne ou un groupe acétyle; R est NH,; A est un groupe tyrosyle, D-tyrasyle ou histidyle; B
est un groupe alanyle ou D-alanyle; C est un groupe aspartyle ou D-aspartyle; X est un groupe asparaginyle
ou D-asparaginyle; Y est un groupe norleucyle ou méthionyle; avec la réserve précitée; et ses sels
s0 Pharmaceutiquement acceptables.
4, Peptide selon ia revendication 1 caractérisé par la formule:

55
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Leu- G n-Asp-11e-N e-Ser- Arg NH2 et ses sels phar maceut i quenent accept abl es;

Xg '%ir-DAI a-Asp-Al a-1lie- Phe Thr Asn- Ser - Tyr - Arg I“ILM“II“U“MU“LI n- Leu- Se

r-Ata-Arg-Lys- Lou- Leu- G n-Asp-1 1| e- Met - Ser- Ar g- NH2* et® sés el §
phar macout i quenent accept abl es EP R 436675 Bt Ia pr6paration d' un peptide
de fornmule: 30 R -A-B-C Al a- Ie Pbe- Thr - X- Ser - r Arg- Lys-Val - Leu-

Gy-G - Loy aro- 5 - Z@ ; t-fyfﬁr VF'I"é“ Leweg-Ahz‘\'g'é-YS;'-eal&e%o
R-AB-C Q = r-m-Se - - -Le ln-Leu-%ar-Ala-Arg-Lys-Leu-Leu-
JAy-dn- Lew sfn -NM,Set &Us'els eﬁra bles;4

Ar g dn-Gn-d Sap-Alslie- nhﬂsu-séfgn-@m:yﬂva-@ ly+Gin-Dai-Ser-Ala-Arg-Lys-Leu-Leu-
R - AB-C Aﬁb-ﬁlswe-mtaSeTm -NH .S nsasT Is-phar t sqwaienﬂ_aemtables

dy-dn- |_ sq_ g—ll |I_1@-ﬁs ;f.yse\taifteg@ly-eln-Leu-Ser~Ala-Arg-Lys-Leu-
Ar g- GInGI ' _:' ; ?%ﬁ u ‘fce (J11)
60 dens 7P eﬁéﬁ ses sel I‘%"m%e %Emg\? GI ph-@er'?ﬁé’mg%.l\fs e
revendi cati Onyﬂ-Ala-&\i@AIa Ila-PHEm} U@ﬁ@eﬂﬁ/rﬂb@w@ lﬁu-GBFGIhWA ysLeu-Leu-

r evendi cat Ginisf-jle-bMet-SerArsNE pdt Ses(Haia ipharcwcautique emtcceatab t abl es; I edit
pr ocede co rTemBMa-AspAla-i exﬁi'ﬁ‘fwsd'ﬁah'fmwdsé(e lgu-Glyr @DﬂgﬁS@Ataeﬁfa'i—Yﬁd-leu'&%ne

her i er'ae,qﬁ 55@4%3%%%£§§§% L

quence aveq— rg.wsmme%,ewmu d&fAmArgctwﬁeuLLea-
f Or mJI es ((ll)\-,Asé-lle--Nleiﬁer-éuilgéll\ll-l2 et 3&5 sels pliarmaceuthuement acceptables;
1110111 23 1 11 Tyi-Ala-DrAspiAle-ileiRhe-ThriD-AdSelr-TE-Arg-Lys-Vel-Su- GEPGDi-@@aﬁ ?‘M’Q'LVS'LEU'LEU‘

aduel | " A ﬂzeé t f t
AL AN Eﬁ _&}1 % “g“%i g @%ﬁwﬁm BT
un des pepti faQ-{s hr- al-Lea-Ghy. erARArh-Eys18GLAR

est une jeshipepilemMaeser Nb( el%isﬂﬁls Fénivaceitiqus@nt’ seceptablesie
p- mdtkyl benzhydryl am ne (p-Me-BHA); ou | a separation du peptide de ta

réslne avec lg, SgBRRbLE accBiffe 12 likeYad id¥hoRhbnl B8 crbis@hde)oh & Bed Yarfihifdrés ndn humains,
d6pr ot ect i ediactetied patYadhinidation 4 cedx! d10,000007 ABEmMBRPHE Hids ddEboted BiNtHamniferbiour
(11) ou (Wi pemi@e Hethrthde:r esi ne eat une resine chl oronbt hyl ee ou

hydr oxynbt hyl 6e; " ou la separation du peptide de |la resine en presence d' un

aoi de pourfournigl.l Sept r 1 ob ladite
resi ne est une rﬁesﬁeﬁlgﬁl ororﬁ? {5& @é%%f@r@ ﬁéﬁlge-é.y ty(ﬁ ][% yar at i on
du peptide de | £¥#e§ MMQM%@M%@MAWe%SﬁQ d' un
trai tengfit aci d%ﬂgmﬁ Jfournir un des peptides de formules (1), (11) ou
(111), oO Rl est un groupe alkyle a 10 Chﬁfej]e droite ou ram fiee contenant
un a six atones de carbone et ladite resi eat une rhsino chl oronet hyl ee
ou hydroxynet hyl ee. 10. Procede pour |a pr¥paration d' un peptide selon |a
revendi cti on 9, dans |equel ledit peptide eat
R1-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
~/ Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-

4 Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-R2
(1D

ou
R1-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly—Gln-‘Leu-Ser-Ala-Atg-Lys-Leu-Leu-Gln-Asp-Ile-Y -Ser~
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gl u-Glu-Arg-Gly-Ala-Atg-
Al a-Arg-Leu-Rz

50

58

(111)

dans lesquelles R, R?, A, B, C, X et Y sont définis comme dans la revendication 1 et avec {a méme réserve
gue celle indiquée dans la revendication 1.

8. Procédé selon la revendication 5 dans leque! R! est choisi parmi un atome d'hydrogéne ou un
. groupe alcanoyle en C,—C;; R? est NR®R* ou OR?; R°® et R* sont choisis chacun parmi un atome
g5 d'hydrogéne et un groupe alkyle en C+—Cy; A est un groupe tyrosyle, D-tyrosyle ou histidyle; B est un
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caractgeris6é par la fornmula: 15 —_—
Tyr-D- Al a- Asp- Al a- 1| e- Phe- Thr --Asn- Ser - Tyr - Ag Lys- Val

o prgLys- Lew Leu: G n-op. || e-Net-Ser-Arg- et ses e gIIIIIIIHIIIIIIIIIHIIIIIHIII
Tyr- Al a- D- Asp- At a- | | e- Phe- Thr - Asn-EPr 9T\36 473-BYs- Val - Leu- GIy- n-Lell- sbr-n

Ma- Ar g- Lys- &Hpel-a? Y'B% -a ﬁz Iclegt %Fou§e4spﬁfyg olib: aLpa%leS)?ecst §r%r§upe asparaginyle ou D-

phar maceut i leucyle ou méthionyle; avec la réserve précitée; et ses sels
Ac- Hi s-D- Al aﬁa&eﬁqaezhér@aﬁbﬁabé&r Asn- Ser - Tyr - Arg- Lys- Val - Leu- @ y-d n- Leu- Se

r-Al a- Arg- Lys-lEdeéueloGarrem 4tior & o le@wt le/AeppidriiFEpopd 2 daformule & R' est un atome

pharmceLﬁ | Ie, R2 est NHz, A estlun ?Up&%t:ﬁ;}g D-tyros:\ﬁz oeu hisggavgla' ?eeostt;Pn
E asparty fﬁ‘? GYég &E! 4-

Ser AI a Arg a P ue,I., i@p ﬂe&s’%?\g/b :m 5' NH2 et sené ge I's

phar maceut I qumhéda@aapra Rdication 5, dans lequel Ie peptide est:

Ac-D Tyr -1 Al a- Asp- Al a-| | e- Phs-Thr - Asn- Ser - Tyr- Arg-Lys-Val - Leu-d y-d n- Leu-

Ser- Al a- Ar g- Lygp[,@H,‘ G%Eﬁ—'z Lm_pt n- Asp-11e-Met-Ser-Arg-NH2 et sea sels

phar maceut i querAla -Iﬁg-ﬂﬁﬂ é?ﬁr’D-Asn-Ser-T r-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Ala-Arg-Lys-Leu-Leu-

Tyr - Al a- As pGiN-Aspiit -AFGNH 2t A6e sefoPharmateufigudmielitsac legu- A y- @ n- Leu- Ser- A

| a- Ar g- Lys- LeuTvLBtJ\la-ﬁprN -NeITbr-AI\mSeS'éIrr-Ma bysNelLeaGlys@p-Lal-8m-Ala-Arg-Lys-Leu-Leu-
phar naceut i & ses sels pharmaceuthuement acceptables;

Tyr-D- Al a- Ag qu % ) EM %‘g Gl gu-SprAleip-Lytpuder: A
| a- Arg- Lys- Leury SlAta- gL I-E‘ﬁ #8inL8l-Ber-Ala-Arg-Lys-Leu-Leu-

phar maceus i GMQK&-IIIE-N&CS‘@-A &8 ses3Qs pharmaceuthuement acceptables;
‘Hs-P Al a-As E‘-TA(I-AIaIH-@pHInaHeTIFIhIe-TﬁPD\Am-Merg-L#\@I—LepsﬁiwaIn-Ihe-SeﬂIyA@I-ﬂvs—LmLe&er

- AI e- Arg-LyS Lﬁsailt-élI}-Sea*\mNt& ses gelp phaBmacepliqyempi acceptables

phar maceut | Eeu r@# ‘I'ellr-D-Asn-Ser-Tyr-I:;gu-Lys-VaI-Leu-Gly-GIn-eI.eu;Ser-Ala-Arg-Lvs-Leu-
Tyr-D- Al g5 AS & il m@nﬁ LN AR Inié.’és;g&é - bRy GHL SR
- Al a=Ar g- LyslnL%H-ﬂLMét-S R et s %h%acaﬁﬁ@m a@&ep&ﬁﬁs se

pharzaceuhquerrent accept abI es;j Ser I av.a S
Tyr a- D- Asp D- Arg- Lys-Val - Leu-d y-d n- Leu- Ser
-Al a- Arg- Lye L%hm édé pmgsap&am' "%Plpgpqﬁfgxée'f’"'%rg NH2 et see sel s

phar macedti guenent acceptabl es;

Tyr - DAl a- D- Asp- R'laﬂl-BeCE’hQaIm&eDPﬂéﬂTSEf—KISétﬁfrﬁerﬁ gVhystvdlCyud n- Leu- Se

Dhar mmce i quenGiy- L?ieeﬁfaa?%?-%a- r§- Lys-Loi-LEh-E1n2Rap2 18- - Ser-

Ac- Tyr-D- Al a- ASMAI-R ;1 e- Phe- Thr - Asn- Ser - Tyr - Ar g- Lys- Val - Leu- d y- d n- Leu- Se

r-Al a-Arg-Lys-Leu-Leu- G n-Asp-11e-Mt-SI)Arg-NH2 et sea eels

phar maceut i quenent acceptables. 11. Peptlde caract6risd par la formule: -
DTyr Ase Asp Al a- 1| e- Phe-Thr - Asn- Ser - Tyr - ‘Arg Lys-Val - Leu-d y-d n- Leu- Ser - A’
| a- Arg- Lys- Leu-| eu-G.n- NH2 et .ses I

phar r_raceutlque%ﬁt%@c@péiﬁf@g?‘gbe‘ hr- -Ser-gl‘y '%-IS'LYS'vsael'%‘e“'

AcxIyr - Al a- Asp- 6&9&@1&- Peg-3br-A%8~5€ Eys-wm-uwm-usprnqhwmteu- Ser -

QIhZI /rAr\wraget ISqt:ﬁélﬁgug&eeBt.lﬁbg%g'ééﬂ’ger-éﬁrgglﬁd‘g%%%]Ief prepar ation d' un

pepti de de formul a:

D Tyr- Al a- Asp- Al a- I | e- Phe- Thr - Asn- Ser - Ty$ - A?r g-Lys-Val - Lou-3 y- &G n- Leu- Ser- A
| a- Arg-Lys-Leu-Leu- G n-Asp-11e-Mt-Ser-AY-NH2 et ses sels

phar maceu®’ querTRﬂILAa CepﬁfblPPe-OPhe-Thr-X-Ser-Tyr- -Lys-Val -Leu~

As- Tyr- Al a- Asp- Al n- Ser r Ar'? Lys- Leueﬁe)s/ d.n- Leu- Ser -
Al a- Arg- Lys-Leu I’:XU BSLe“tﬁﬁrﬁéAiaTﬁﬁg‘l\d Y Z"éts sd-Ser-

pharnaceutlquennﬁg-GQﬁeclﬁbGB?,cledsérIKsnxnmnanmnmuﬁgmal y-Ad d-Aegii on d' un

am no-aci®e pro g dAC- ngI @l A une reine en presence d' un agent de

coupl age; le |a 8 aPetetn™sbl vant inerte; la deprotection en présence

d'un acide; la repitition de cette s6quéi§3)avec | es am no-aci des prot6g6es

.suj vants, comme d6flni dans |ea peptides de fornmules ci- 60 .dessus

‘gradual l es;ent h partir de |'extremt6 Ctermnale du peptide; etflnalenent

| a separatt cmndasqups RYdR?, A, I:.a<et‘égqnn¢éﬁe'a cqmripsdsnele reyendication; 1gav ';fm pIMe que
! agent de

itfd

| es pept | degelifemerdionnfe lans.lp reygadicgtion Hgh ééﬁlﬁeB'Ian'g:%"q‘?ﬂ%T%éeﬁ% f proceds
resins de bef Eﬁfg@? galy-l e fﬁlﬂ i éia @@hoden Brs i R Cette

{ p- Me- BHAgs; SR Msadnhifdla uf@nth, ScomBrfel dYAinioEAE 1ds' foutmulesi (a.ccm snl), -
al kyl am ne ou une di ai kyl am ne et Ia d6protect|on avoc un aci de pour foumr

| ea peptides de fornules ci-dessus, ob Iag'te resi ne eat une resino 65

chl oronet hyl 6e ou hydroxynet hyl 6e; ou | a Separation du peptide de |la r6sine

en pr6sence d' un aci de pour 36



EP 0 13 475 BIW . |
pepti des de formul as ci-dessus ob | adite r6sine est une resi @ﬂ!“"m ﬂ" m‘ '

chl oromet hyl ke ou hydroxynBt hyl ee; ou.la separation du pepti

en pr~sence d' une base et d'.un al cool R3CH, suivie d'un traltenent acids ,
pour fournir |es peptides de f or ngpe@ 136 425583, Ob R est un groups aI kyle
a chaine droite ou ramfiee contenant un A SIX atones de car on

rosine zf;%'#g“% AR g e fr it

f Or mul e: I avée ﬁﬁﬁm egil MﬁﬁnV u-thﬂuhalkylamme et la
d n- sl_edEpEaéct:&A areémgacld;mvjrm:ﬁmzﬂ; pepﬂaqsdb FoemdesSt i} o Bil), od laditar inR@st u(q )
ou 2\8\ Rl - AFéEinecWramﬁmﬂemhvpml)(étwe, t[pysiu\paptidgéla Ja résine en présence d'un

G y-dn- L effids eﬁlﬁﬁ% aﬂ %g i) 1qﬁéar:% ) erésil}zgg:%%r?{ét:‘}ﬂ::
Arg-dn-. thy ﬁyg o r \?\J? pep ede ol :9(% $ I(ri‘h nod:’ﬁ’ n groupe alkyle &
R -A-B- G |fi cocﬁ@d’naﬁ)/\in aAhQathSs el carbﬁﬁr et ladite résine est une réstne

A y-dn- Lechkﬁemémdﬂéedtr lydtoxgndtiiéel eu- G n- Asp- 1 | e- Y- Ser - Arg : ¥

u- Ser - Asn- G 10Pracsné gomlggprﬁpaaatm @un peptide selgy lg revepdiation e ﬂa‘n@' ‘P%!tq%’ﬂ S =
est un at ofSHEHRS BRF fPFRES L un group. al canoyle en G -C. A chaine droite ou
ram fiog, 40 R2 est NR3R4 ou OR3; Rs et R4 sont cholsis dans |e groupe

constitu6 par Tym-m-amudi:&;mmgamsmvmg-gmmpeemm;alne.e&sm-m-wmwmo u

ram fi 6e c&in-davdietMetSersArgiNt. att msﬂeﬂAa r oups tyrosyle, D

tyrosyl e °§l 51 _ ér_’ "3% %’Eﬂ.ﬁ ?EF F’e‘““'ﬁ'géé!?"-ﬂ'rf-e

groups gspat ¥ .‘ g;sa:h,_ -Tz?K gﬁ%ﬁ@ ﬁ&s b SO dysiaston
ar ag| il -ﬂsp-n

B € /ou C et /MID-XVI‘SDAﬁ%p-N%-llaPﬁélTIﬂQsﬁeS&ler-A@tLyﬁ-WJL&J-Gl?-kifn-Leu-Ser-Aia-Arg-Lys—Leu-

pharr naceutl-etqabmm:e- 55t sésasglls phymecedtiquerhBntaoseptablesnt : | a fi xati on

d'un amn no, ac I5% % "efh%ﬁu%;pserﬁér-A@éWﬂaIW v@ye#w@edﬁ“aﬁrm@ﬁmu-de

coupkage’ 1 "é’% - %?gﬁféﬁg Tt *‘é&?ﬁﬁ’mgﬂm& L ERSISE
un aci dsgy- A4S

pr ot 6gees sui weDLA a-Aﬁﬂﬁﬁrﬂe SeR Ty A&&Lfﬂa!rtauaaweﬂn)uu-ébrwamg Lyd-lsb)Leu-

gr aduel | emS¥nt-Asp-llediid-Sar-AdeNH; eﬁesrﬁmmﬁnﬁcduﬁqumml mcepitablegpt | de; at final enent

| a sepala‘ét i nH'ﬂ'Q‘ Pr&i%'"‘ij%hel'@f'Péé'P ﬁ@'T&'hA M%%#\H,-@l aly-Gin- ‘@@TSGEA'MLMW#PT

un des pep °°P _
resine est §p4@§?fg\_§2,_ r' 7 j.fid‘fi ""‘eé' "E‘ é\rg' RN
p- n6t hyl benz l@P —SGH-TV Rrgsl.%l@il&&d-@ﬂ-GﬁULdﬁ%F—Aﬂ&réi@leau-Lew
rMsi ne é@e@ld-mnmwmgmﬁz alsbsydeamhmamtmme tablasi ne et ia

deprot ection rilAamiSer-Tur-Adz=kysYald i @bsﬁluéetﬁ&fﬁﬂ-m-w&l)ew

byl oxyrmst ;3:?‘3' e H%*tie’;gﬂgﬁh Lni fe@ﬁ"&; %@Eﬂ PR SNk it

SEATG R,
aci ds pdarfournlr un des peptléges orrm ou (rrr), o& ladite

rbsine est une,r S0 b5t lmife: 66 OU hydroxynﬁt hyl 6e; ou | a separation
du\pepti de de?T 5§§ig§§%g&eﬁ %esen%eed une base et d'un al cool R20H, suivie

d'un trai t emeRiyagd-Akp-AMNE-PHeOHF- ﬂénESeHgQG@LﬁleedQﬁy -GR-LERE AR ArglLYs-LeuliduldinOU
(111), cF Rep-esietiSer-MigiNH) %t sisisyth phafmadeatiquemelit atdeptaliies; bani f i ee cont enant un

3 six atones Ater vc&law@n-a!adle-HhadlhrtksnﬁelsTmefgdgs-VdﬂeU-ﬁMsﬁlmrb,eu-Ser-Ala-Arg-LVS-Leu-Leu-
Gin-Asp-lie-Met-Ser-Arg-NH; et ses sels pharmaceutiquement acceptables.

§0 12. Procédé pour ia préparation d‘un peptide de formule:

D-Tyr-Ala-Asp-Ala-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Ala-Arg-Lys-Leu-Leu-
Gin-Asp-lle-Met-Ser-Arg-NH, et ses sels pharmaceutiquement acceptables ou
Ac-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Ala-Arg-Lys-Leu-Leu-
s5  Gin-Asp-lle-Met-Ser-Arg-NH; et ses sels pharmaceutiquement acceptables,

fedit procedé comprenant ia fixation d’un amino-acide protégé C-terminal & une résine en présence d’'un
agent de couplage; le lavage avec un solvant inerte; la déprotection en présence d’un acide; la répitition de
cette séquence avec les amino-acides protégées suivants, comme défini dans les peptides de formuies ci-
50 dessus. graduallement a partir de I'extrémité C-terminale du peptide; et finalement la séparation du peptide
de la résine en présence d'un acide pour fournir les peptides de formules ci-dessus, dans lequel ladite
résine est une résine de benzhydrylamine (BHA) ou une résine de p-méthylbenzhydrylamine {p-Me-BHA);
ou la séparation du peptide de Ia résine avec I'ammoniac, une alkylamme ou une dialkylamine et la
déprotection avec un acide pour fournir les peptides de formules cl-dessus, ol ladite résine est une résine
65 chlorométhylée ou hydroxyméthylée; ou la séparation du peptide de ia résine en présence d'un acide pour
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chl or optt hyl ee ou hydr oxyntt hyl ee. 60 65 37 111, 1111 m

l' ¢ "L N S EP 0136475 Bi.2.: Procede pour |a preparatlonaﬂ'm’m ptide

fsglr(rjgu: 2 revendi cation 1, dans |equel ledit peptide est car 'M”""ﬂ’"l

Tyr-D- Al a- Asp- Al a-| | e- Phe- Thr - Asn-EPr 0436 #75-BYs- Va- Leu-d y- Gln Leu- er® Al

a- Arg- Lys- L?Juﬁ'l'l'r le§ pe EesAf r%u‘g? tc1-§ees£usA£9 Ia’\cﬁg r gines% tsu(laeo résine chlorométhytée ou
phar ansceut YoiSRIdhy n du peptide de la résine en présence d'une base et d'un alcool R°OH,
Tyr-Al a-D Asqﬂvié\li'an b&i&nﬁhﬁcfﬂb bo bs pplidel B fokisies\érlieshiR}lod R bst@n groupe alk@é & A
t a- Ar g- Lys- ERainel dnoite @b rramifige] centdviant- Be @ -siv gtoinkl detcarbaie etcladite résine est une résine
phar n{;c eufi GilenmAthyige ewidepyadhyice.

Ac- H'3*D- Al g Bade) Ser - Tyr- Arg-Lys-Val - Leu-3d y- & n- Leu- Se
r-Ata-Arg- Lys‘éﬁeu k&&&ééﬂl}s.;%a@ﬁ&t Ser-Arg-NH2 et ses sels

phar maceut i quenemntidépoené ﬁ:lébzﬁ‘étton HQin peptide de formule:

AC- D Tyr-® Al a- Asp- Al a-1 | e- Phe- Thr- Asn- Ser - Tyr - Arg- Lys- Val - Leu- @ y- d n- Leu-

Ser- Al a- Ar g- Ly%leAl-nl@bhﬁﬁpAéJPHé IR - Al Ry st tleu-

phar f naceuti quenent _accept a

Ac- O Tyr - D- AVa-ALY=Gi B hew- Ser-Aia-Angrigs-Lep-LauyGlpsasp-1lar Y3861 n- Leu-
Ser - Al a- Ag- Lysgi-_g.ugzg_ou G n-Asp-1le-Met-Ser-Arg-NH2 et ses sels

phar maceut i quenent accept abl es;

Tyr- Al a- Asp- Al a-t| e- Phe- Thr-DAsn Ser - Ty$ Ar g- Lys-Val - Leu-d y- G n- Leu- Ser - A
| a- Ar g- Lys- Leu- Leu- Y5 G n-Asp-11e- Met - S®H- Ar g- NH2 et sea sel s

phar maceuyi querrent accept abl es;

Tyr D> Al a- Asp- &R Aib—@ﬁd—a?ﬂrleAﬂheS&‘hr?ﬁ%Sérg‘l‘y_g/-sAx\@L}tse-uVGyLﬂﬂ Leu- Ser- A
| a-Arg-Lys- Leudiﬁ{’ ;18 -rh{l‘f-%et-Aiul _Rrgelysl febtBeflcfifsaSH. Fle-v-Ser-

phar maceut dquene i

H s- D- Al gz Asp- Arg1Gin ~Griy- slnsﬁez-;eAsuyleglmwwlxe@l@%zG n- Leu- Ser
- Al a\ALg f_ys Leu-Leu- A n-Asp-tle-Nie-Ser-Arg-NH 2 et ses sels

phar maceut i quement accept abl es; 20 (11)

Tyr-D- Al a- Asp- Al a-1 | e- Phe- Thr - D- Asn- Ser - dyr - Arg Lys Val - Leu-d y- G n- Leu- Ser
-Al a- Arg-Lys-Leyg- X ra Ar et .ses _

phar maceutique%e b?ch@?‘gA?gE bz KL 52t S5 -"" rg-Lys-‘Fae]I.-%.eu-

Tyr - Al a- D- Asp- Slg-Gla-Rea-Sbr-Bl AsAz HeLy Jykeuvlpu-Glasdlsp-cl ke §-S8mm- Leu- Ser
. ﬁdagng\;g%tygu;%ﬁ'a@gg@@ @Eg =51 6-8bF- A5 - A1 SN R Al AW e

Tyf-D Al a- DAsélAI"Al‘BI'é-ePhB Thr-DAsn Ser-Tyr-Arg-Lys-Val -Leu-G@ y-G&n-Leu-S
er-Al a-Arg-Lys-Leu- * 25 Leu-QA n-Asp-|kerhhe-Ser-Arg-NH2 et ses sels

phar rraceutlgnuerrent accept abl es; ou -

oIy D 6 BRI S ﬁ%m""‘@"" P e

r-Ata Argf"L
phar MRceUt | SRE S ol ol aia o mu T ettn BroGivab faeu'a""“""’s"pfusd

de Mgrnul e: un groupe asparaginyle ou D-asparaginyle; Y est un groupe norleucyie ou méthionyle; sous réserve que B
D Tyr- Al a- As@uﬁq etlou| Xosdiing uif Rramixpraci8esret Te rssﬁlsg:ha_rwaeéumuemut- gbeptables;- loditprEmdsé A

t: ati unp in gl d’ t d
Lﬂ‘af‘;rgclégfi gou g,?e lgv%% azgfé Flg R’E;'aerte. a dﬁ agec ion en présencesc'in:‘?grcl :s;nggpltlggnjggr::ett:
%& avétC es es sulvants, comme défini dans les farmules (1), (I} st (1),

Ac- Tyr - Al a- §aPuchbment b artth@ & m:l IbMeupeptidie L et Sinatethent 1B Wegaratio 6%61

Al a- Ar g- Lys résioa et préisendGl'u@ acidé\pqur fuuenrl\htdeﬁmpad&s de Rliftdmeles B)oil) |l dans quuel ladite
phar maceu®i @Prﬂ?ﬁf‘“?a@ﬁi %ﬂ?F&dW‘F@EHB'W S‘C'évdé?('m pentthyibenghydryipmine KR)M:;GZ-&@
321 [r)lloaggl ded!i{ iﬁg ‘\gc% e'ﬁiwggrfaurrgti'u! ge% |es%iFde s?@gi)‘t de )Fé%%g% féﬁgéﬁ tdv.,tE:

d' un aci de; a&:db ;roeﬁb&mﬁ- umbsamieehtdewﬁ nme:uem&ﬁu dRt6 réaift EPurGsiRehibroRisRe}ae s
“Sui vant s,ss C owhyiraiginéthyiée an b sbpsatipe i papittds ddda réonansn|peseree d'uddbassia itin alcool R?0H,

gradual | ene W'Ad'ﬁaﬁrmqmeafeaddaemrrfw'twctespmﬁmwml;s gpbﬂn Pl 1), ait B ieptainaanqune
l'a separati f&?"@?’m" gyg T SESIeREN 8R A sclampe e gortipnet iage [FBHP oft 4 Ficie
ofmul es CiI

| es peptldes essus dans |l equel ladite

65
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resing est une r6sine de benzhydryl am ne (BHA) ou une r65|ne

p- mét hyt benzhydryl am ne (p+Me-KHA); K-, ou |l a s6parati mﬁu““&m“mwm‘

| a r6sine avec | ammoni ac, une al kyl ani ne ‘ou une dj al kyl am
d6prot ecti on avec un acide pour fournir |es peptldes de formul es ci-dessus,
00 ladite resine est une r6si ne 4ERIQ 9363751 8¥Ee ou hydroxyrret hyI 6e; ou Ia

separation du pe tide de resine en proésence d' yn ac our urnir |les
pept i des dg 13 fg&;ggv (8o i e SR ceveudodhb cPrpite odk bepil o
y

chl orondt h e ou droxynethyIGe ou | a separation du peptide de |la r6sine
en présence dfvuhé\ldamehleﬂe-ﬂiea hr-adneSaeTyrmws-Vbuwm-elhﬂeu-Sermd-mvd-Lea&ezde

ﬁk' NU tﬁ@r‘ﬁﬁ a
B e s o ,ﬁg ;}p m Wie%. Jpgroups
ladite rMsi ”9\ Kﬂﬁl\sﬁ -L @G WWA@%&L@@-L@Q

65 38 Gln-Asp-lie—Met-Ser-Arg-NHz et ses sels pharmaceutiquement acceptables;
10 Ac-D-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Ala-Arg-Lys-Leu-
Leu-Gin-Asp-lle-Met-Ser-Arg-NH, et ses sels pharmaceutiquement acceptables;
Ac-D-Tyr-D-AIa-Asp-AIa-IIe-Phe-Thr—Asn—Ser-Tyr-Arg-Lvs-VaI-Leu-G!y-GIn-Leu-Ser-Ala-Arg-Lys-Leu-
Leu-Gin-Asp-lle-Met-Ser-Arg-NH, et ses sels pharmaceutiquement acceptables;
Tyr-AIa-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-GIy-GIn-Leu—Ser-Ala-Arg-Lys-Leu—Leu-
15 GIn-Asp-lle-Met-Ser-Arg-NH, et ses sels pharmaceutiquement acceptables;
Tyr-D-Ala-Asp-Ala-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Ala-Arg-Lys-Leu-Leu-
Gin-Asp-lle-Nle-Ser-Arg-NH, et ses sels pharmacettiquement acceptables; -
His-D-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Ala-Arg-Lys-Leu-Leu-
Gin-Asp-fle-Nle-Ser-Arg-NH, et ses sels pharmaceutiquement acceptables;
- 20 Tyr-D-AIa-Asp-Ala-Ile-Phe-Thr-D-Asn~Ser-Tyr-Atg-Lys-VaI-Leu-GIy—GIn-Leu-Ser-Ala-Arg-Lys—Leu-Leu-
\ Gin-Asp-lie-Nle-Ser-Arg-NH, et ses sels pharmaceutiquement acceptables; -
- Tyr-Ala-D-Asp-Ala-ile-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Ala-Arg-Lys-Leu-Leu-
Gin-Asp-lle-Nle-Ser-Arg-NH, et ses sels pharmaceutiquement acceptables;
Tyr-D-Ala-D-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Ala-Arg-Lys-Leu-
n 25 Leu-Gin-Asp-lie-Nle-Ser-Arg-NH; et ses sels pharmaceutiquement acceptables; ou
. Ac-Tyr-D-AIa-Asp—AIa—He-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val~Leu-Gly-GIn-Leu-Ser-Ala—Arg-Lys-Leu-Leu—
Gin-Asp-lie-Met-Ser-Arg-NH, et ses sels pharmaceutiquement acceptables.

3. Procédé pour la préparation d’un peptide de formule:

D-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Ala-Arg-Lys-Leu-leu-Gin-
Asp-lle-Met-Ser-Arg-NH; et ses sels pharmaceutiquement acceptables ou
Ac-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Ala-Arg-Lys-Leu-Leu-
35 GlIn-Asp-lle-Met-Ser-Arg-NH, et ses sels pharmaceutiquement accemables

ledit procédé comprenant: la fixation d'un amino-acide protégé C-terminal & une résine en présence d'un
agent de couplage; le lavage avec un solvant inerte; la déprotection en présence d’un acide; la répitition de
cette séquence avec les amino-acides protégées suivants, comme définl dans les peptides de formules ci-
40 dessus graduallement & partir deV'extrémité C-terminale du peptide; et finalement la séparation du peptide
de la résine en présence d'un acide pour fournir les peptides de formules ci-dessus, dans leque! ladite
k/ résine est une résine de benzhydrylamine {(BHA) ou une résine de p-méthylbenzhydrylamine (p-Me-BHA);
ou la séparation du peptide de la résine avec I'ammoniac, une alkylamine ou une dialkylamine et Ia
déprotection avec un acide pour fournir les peptides de formules ci-dessus, ot ladite résine est une résine
45 chilorométhylée ou hydroxyméthylée; ou la séparation du peptide de la résine en présence d’un acide pour
fournir les peptides de formules ci-dessus ot ladite résine est une résine chlorométhylée ou
hydroxyméthylée; ou la séparation du peptide de la résine en présence d'une base et d'un alcool R°OH,
suivie d’un traitement acide pour fournir les peptides de formules ci-dessus, oli R® est un groupe alkyle 2
chaine droite ou ramifiée contenant un 2 six atomes de carbone et ladite résine est une résine

50 chlorométhylée ou hydroxyméthylée.

65

38



