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patent may be 5. (32) HjeantGed 9% ins and the nethod by which it i
performed, to b&pdBd)ilcadndriBy 5 described in and by the foll \«
statenent: - Thi s i(AA)eGrmnte Sekifitaon poblised2pepililB9 anal ogues of 57
processes for thei rSPridyaCidt iGONC 1@352phar maceuti cal conpositions co" i ng
them and to net hodd5dfindexeateremunagsi ng t hem 10 Many anal ogues of
LRH have ‘been recenty pFdtudBdonsld 083003 Agents for = 10 ovul at’i on

i nducti on. I\/bdlflca(fll)dnveoforst RICHARD WIAHEY Eﬁ%mﬁe of LRH has been npst
advant ageous to date with reW&DQﬁE {Q%N[F tEf‘ group and.production of the
Pro- NHCH,. term. nus, prow ding a corrpoun%mm;tmdhyss hree to five tines as

active as LRH itsel f. {I no et aI B| ochem Bi o Re Cormun 49 863
(1972). 1 5 D[err 7 vgn @%&g han
30145

LRH, by Mbnahan AQ& rmsﬁafk éd 745 04'S

ot her D-am no aci ds hamndaeamhmseladxaadrharhv&n eartwlhinhmsfprdzmtamﬂtcnt may be :
des-Gy10-Pro-[efr]- L@%ffégwﬁgﬁ Her, By g'hw frris by errfered i by imRigiplarly 3
te:

i nduci ng properties. ﬁno?mgkahﬁk; bNERH, S pRleasseBioP @R N.
Bi ophys. ‘Res. Commun: piearitidiz,Gto( gifdcibpentickh eonfpoditionC yonafning)- the fadd o thethods of

des-[err]-LRH hyla %ngr'b% et al B ochem BLO
Ros. |20 Coftun. - Guias gy FhSend S g L o

334
t
stinmulating LH secret o8k ad&amagmetm te m:Bxﬁmhﬂmf tlBIGl gﬂup BﬂSptocﬁﬁiomdfnhe63

el ! FRERFERETRMIRRRE GO, o

possess 560% of LRH pet 4[ Bigchesis tac!mm {19730 VEous other D-armnoYacidSh
or (N-nethyl ) Il e in 6-position of LRH and des-Gly“’ Pro-NHC.H;-LRH to produce

accordance with this l‘mm Al 3 ﬂﬁ,‘; es of
gu%@ éﬁz%ﬁ é B:SE; Biophgs! E

the formila: H Byrogl destdpe- -1 ‘gbfmy e€la N 20
which 30 X i Sommiy. pi7 0335 (1974} Iozbe -ahf LR i snalnlekm LH
30Y|s(N-methyI)Leu @&E‘fﬁﬁ‘ o‘f°8D ' It or
conpl ex t'her eof . €onCa? M) Ted DRI Jpbiedcd, pl g;tm
Des-Qy-[err], Rﬁo et hy | ¥ isi meulos(l‘{-hehsp)ﬂef erre eci es fromits
activity ‘st andp0| nt . 3% (D Shis ARGRERR RFe fSRO9VE Fﬁm%f’n%?f‘ﬁ’qﬁ‘ﬁﬁ o e 35

¢l audogeni c-i nterceptivée agent SHUSREIHIL T BEEMRXLY-A -IQJS-N!-I@EHD nat i ng
pregnancy. in 35 mamual s. The conpounds act as cl audogenic-interceptive

agents when admi |stef”e SeBails nmal after ovul ation,
30 I13§"'r & &é add &u{ ?lz@%%m{m 30
enrrerinc widodd

in that they di srupt t hey cesses necessary for

i npl ant atii on .and/ or ned ne digionf aitlor qupbd thengef1Of these compounds, [D-Trp®, -
. L-(N-methyl)Leu’, Des-Gly-NH,, Pro-ethylamide]LRH is the preferred species
from its activity standpoint. These compounds induce ovulation in animals and are
35 claudogenic-interceptive agents useful in preventing or terminating pregnancy in 35
: . mammals. The compounds act as claudogenic-interceptive agents when administered :
post-coitally to a female mammal after ovulation, in that they disrupt the normal
physiological processes necessary for nnplantauon and/or maintenance of a fertilized
ovum, '
40 : The intermediates employed in the production of the nonapeptides of this inven- 40
: tion form an additional aspect of the invendon. The intermediates are the fuily or
partially protected polypeptide-resin- and the fully or pamally protected polypepude
ethylamxdes of the formula:



nonapepti des of this inven- ‘40 tion-forman additional. aspect of the

i nvent.ion. The internedi ates are the fully or partially protected

pol ypeptide-resin and the fully or partially protected poI ypeptide

et hyl am des of the2aformul a: 2 . 1,554,232 : 2
1, 564, 232 -

H- Pyr og{- H s(R) - Trp- Ser[err] - R il “'P]‘S(QTYp-g\rr%?f)é'lr‘yrr( W FABR)IPoZ | 5!) i N

whi ch Z repr esents OH a# which acyl at i ng derl vat i ve ther eof , "i ncl udi ng

40. - ?-- - The internediates enployed in the production of the ' . @

ester, e.g. lower alkyl e@epese mf‘!ﬂ“‘r&lﬂ'&s
[bolystyr ene rest supr&m‘mg"ﬁf; TR 2, e 2 ,memézéuaﬂﬁm’v .

above, preferably X i mé ya&g RYisi Bydrogen or a protecting ghoup cmarhzhyi:&dgauof R

i s hydrogen or a protechd fﬂU’rR yﬁmeqosrwm PO |
noi ety and [err] is hy teﬁ‘g“ “ ﬁmﬁﬁﬂﬁﬁtl"“
function of the arqi nylmmcbsﬁtgyhup aldeR*] BiSgver, the
acetyl, benzoyl, tert - =yl $f°'!Pr e ﬂiwlﬂ e!Y B’é!nt Yl “ or N mtrogen .
adamant y} oxycar bonyl orof"‘%t e = ,‘;’1 ol p ;ﬂﬁﬁ t he
gen oﬁplﬂnr e t he

protecting group for bc&hndil Qcaﬁi: afd WGAéEra:e
argi nyl noiety malp be émvl:g@@bswfaertnhen o'l’helludrpk}ylnmtcp esmtrast 15

the nitro or tosyl protg%ﬂj& u@:@% %ﬁ% @"t her
01;I t he [lerr] orb[err] I’l-jr&i:ir gl;hah,ﬁ.'gg Y wi Eﬁe g,agg/{hg, ! ﬁkémm anddR, _
adamant yl oxycar bo oris other . er and [err] each are rogen
or a protecting g%up f*’l‘f’&‘bymk H\jéﬂsﬂx %Wb&péﬁ Rspivkend; By ds éﬁ'&"g/l" s
t yr-osi ne. Thg hydroxlyl E%fﬁ%&emsm“mTé‘é‘h’f&rmﬂkmgmm

pur pose nmay be acety or g taing brot strity enzy '
benzyl oxy- carbon%q and % mﬂ atvehes i &rﬁ;“‘;:‘f‘:‘“"‘ ofthe ¢
2, 6-di chl or obenzy gro@%mﬁ ct eTred for this pUr pose; fyflfet'ﬁ' :

provi so that at |east one'ImfsuR;n xeﬁxn]aerlpmvﬂtsmcrceskeha:nphpﬁ'ng) upept%offomulac

Pr ef bly R and |formplgl I ag defined;
AP EPRARLR R .5 v in . i i ‘z%'ﬂ e

with a group or n¥l ecul e nears-Pyhgu-HisRHTHSerRIBERNX-Tang(R)-Bo-NHEO 6 car boh 30
atoms. By the term"acylating derivative" as used herein is nmeant H®

derivative of the 25  gherin BRG] RSRAGE Q:dh@%diQinQ'JbQJeW§ldeJ:H@€an&ﬂgm ch
can be used to acyl atepﬁaﬁuamﬁe reebase%a toBn-fokit Seicbaddition €l or o bimPlex. IThE BdptoRed-
further. provides procemsn%’dqe garriod vt byt techniqnas er%heémm mgquamefm@mm W
One such process gpr prigft Eﬁl Bl et D ne bt AP Fol &'j @%ﬁ&&' ?@gﬁggﬁ,ﬂ 35
above conpri ses deprot eﬁmla@gmay Ot .-m.r. e o? or

H Pyrogi u-H s(R)-Trp-Ser(err)-T r( r X—Y— err Pro- NHEt

30 11(a) wherein R [err], [er® %’“‘f }#SjR)—Tp- %‘é’&%%%ﬁ@&a fé’ and

if desired.converting the product to the free base or a non-toxic acld
addition salt or a conp¥hexin REHRS, U’e&cxe@Ytatecmdcmyd ﬂrevecadrﬂe@mts or an

techni ques generalyy kﬁ@“%@ ﬁg‘g Boie of 40
l'iquid hydrogen fluori t eean cﬂ‘@m :PJ%;%

pr ot ect ed peptide of fo-F-ﬁGHé[POlﬂ(YE)W resiy stalpwxp e’ﬂ!a ragylatiory may aurmowtbhgnm ne

35 with a suitably protodkion cFaple FEFHE" 81O b7 Biffg? condensing ageat such

H- Pyr ogl u- Hi s(R) - T5 p- Ser (" ehé kom moraﬁanmﬁi%@&ﬂ)z* Br@li[o?ﬁﬁ]acyiahtfgbﬁm‘ﬁma n 4s
[err] X Y are as defldwednubtbu@faml be[_ arpd mxmemthpd rbuiahng%%m
gh

ol amgp
derivative thereof and "FE ﬁt@ Fr 40
groups. Exanpl es of acyI@ boﬂﬂi ﬁevlﬁfph‘)é@sy é, yI

10

or benzyl ally &fbwe St e rrdor building
support i n-which case [@%%EE!}E eﬂf@ﬁ‘[*‘brﬁ"}chB?’y@t‘%ll(’@ﬁ% E‘é‘!ﬁ“ﬁ ‘@iﬁﬁ%r%
The acyl ati on may be caf ;.ggg,,,, Sfiihble G4 H0h C,L!g({ygd .i s

[err] by using a condenai n:bbpol yféptides, preferablya ymeto

:Iilga\;ggeﬂiesﬂid as8l P rgl e 55
corrpounds of formia Il ne;s Tom b3 wlnc%v smtﬁa’ been cﬁmm to pxo ?@sb' '

45 for ester formation with the initially introduced- protected amino acid. The amino
prorected prolme may be coupled to the chloromethylated resin according to the pro-



am no aci d. seqgence as described in standard textbooks on peptide _

synt hesi s. When a nona- peptide wherein [err] is -[err][polystyrene resin
support] is required then this conpound nay be prepared by solid phase

net hodol ogy, follow ng techni ques gener- 50 156428 |y known in the art for 3
bui | di ng an am no—acrd oy | [L.ﬁal J60 197 W
T A ﬁgt,tt@tsm%attﬂtt R
t echni que | nvol ved. Thaemmsi lsy @ Infethods abetic add/ usmeth:ﬂdnh emttsriasl n
conventional Iy enp oyed“ﬂq?mﬁq%‘: I|f1ta1° *icﬁeﬂél ﬂ? gﬁﬁﬁt‘-?‘aﬁ* S a2 s

zene
ordcrtoob

deri v%ttit/e" t her eof rréy be prepared by known nethods for building up an @

pol ypepti des, preferabl m gﬁg
in which the degree of aminossils mge'i;‘ggﬁa oil’t;glw

from0.5 to 3% which rﬂé@'ﬂrfb mdsvlbwnoe e!i bb oa §°ff or
ester formation wgh t
am no protected proli neo ge}; Lf tao ata@ﬂmmubphng

232

according.to the pr o- agen N'-d:cyclohexylcarhodnmxde.
3 cedure of G sin, dld

e
coupling of the am no m@& | aﬁm mmt naes,krhslzgaoalmm Qm&mbna 15
protecting group may b@eﬂzelmv@lsb alem:ahx:lasesl wmmmtsplmrpdumrvgms the coupling

trifluoroacetic acid i ﬂ“wﬁ% Fegeval ¢ the 4 -_'_o,, FiPE g, PFICE (RIS o

HO in dioxane. The deps " GEhe dyRtblest Bt moRikored 5hemnhdnnreacnon
t enper at ure bet weéh [emqs@hulbyam myum@cheﬁfﬂeﬁsmmval 0 the amno 20

pro- 5 tecting gro SaFye A BTIAR BEST gg)ua “g?%'ﬁﬁu %
necessary, side chain %‘ig& pg:gﬁx;ﬁ;mﬂe is preferably tert %{é’t ou og

desired order to obtai rcort!hlenspitﬂ yAIretnmved saladriv eorlam

group may be coupPid byFouPpcPreseqt i h 0390’%19 2
resin supported amino QGlcHonyem ﬁ%""%gﬁgﬁgm%ﬁ' “fj,f,,“;;;’z]“;};
appropriate coupli ng I edgfie phhalys, fddyl; Elyﬂbxjchﬁon?i,(lcjclopdﬂfyloij&ﬁb@ﬂi tertAmplodytartonyl,ar | y
suitable 10 coup r@&@%‘mﬁﬂ*’ 1 4 o-cd prnismobrrayin dii nj.de. Anot her 3
appl i cabl e couplin ag%g,t, syt I ey i vq,p}‘ °'L§§;‘% e ed
am no acid. or am no acudnosiagmeaaﬁznbismte&in QoA Qy:ﬂm, ) [t Phiotecting
reactor in a two-to S|>sr°PDMSt Toleqiing prepetiss fik.ing bqssh rmdee W-a .
medi um 15 of 3¢li me g m@g& °§ﬂ°? 15
di met hyl f or mam de or stmm met hyl ene ori e aI one. t‘/’\?tere '
i nconpl et e icoupl i ng occur Ihs H@ycmﬁngﬁprmewscwtpm tlmfam acid
removal of .the [err]-aff¥dBrotecting group, prior to intro- duction of the
next ami no.acid to the mBBrigfh-m RRARH.G Rz'[jgs,-.success of t-he coupl i ng '
reaction at each stage of the gﬁnﬁﬁem Sylgr( ) OE(RY) GPreeQ-CRiy-[ folysyrene s n?zgn
595

reaction 2Q . as described by E. Kaiser et al., Analyt. Bi ochenﬁI

(1970) . : 40 mwhd?@:e-ﬁhﬁpﬂéﬁﬁﬁﬁﬁdi%y&:@ﬂm rﬁtr&ﬁ&énl&gthg&&?&mm 40
enpl oyed for each ani nefeeiotkh ¢ pﬁm

preferably itert-butyl ox u-'. L ._ “@FEIGW A tf@ o y be
enpl.oyed as long at ‘it ; 'flrnw ‘-'v Wedarnlo]H '.‘.‘yﬁ., v

readily renoved sdbect |stgfe rdﬂkuﬁpbhaﬁmgmhdphxséhéh lhgr protecti ng 45
groups present+in the mol @& If"@‘,ﬂs’ul’m'eﬂlw‘l %nsfevwwfwlbt% mgﬁm
affect the: 25 forned JHReaetsinh dﬁ;‘ﬁmﬁ e FoLR Ao
protecting:groups from which sel ect I On may be nmade, -after consideration of
the rest ofi thé pol ypeptide WHHG{RHRS?WXWR’)%YMW f%%ﬁ,n

al | yl oxyearbonyl, cycl opentyl oxycarbonyl, tert-amyl oxycarbonyl, @ :
benzyl oxycar bonyl sand [erP}eieﬁbty[nﬁé rﬁ}nynprb:éd&beiarz ediaty @esEribed) il the3 50
The criteriion for sele h Rﬂf W!!Ho
protecting30 group WSW ?‘ﬁem;}egg& peg
conditions selected fomy rtaagam ,pjg iaﬁu ﬂg}thgf Beapyl oé e

of the synthesis, 5{b) tehesi i the gregepegtol @tbasy
properties (i e. not bé ﬁﬁg;ﬁﬁmﬁwg@ﬁﬁ@uﬂﬁ§% t he
protecting group must be @e YmdtiRE el Usohpeptiad of formula H(d)e
pol ypepti de synthesis, under conditions that do not otherw se affect the

pol ypeptide 35. structure. The fully protected resin supported
nonapeptldes present the amno acid ’



sequence: *H-Pyroglu H s(R) - Trp- Ser[err] Tyr[err]-X-Y-

Arg[err]-Pro-O[err]-[pol ystyrene resin support] 40 in which the group @
-O-[err]-[polystyrene resin: support] represents the ester nmoi ety 40 of
one of the many fungtl onal groups present in t1h gl ystyrene resi n.
Acco\'ﬂlnglythlsl O : :

of fornula Il(c) as def |Cm15abwb;ng\m @mnseo mmproeea'ed mdg)rtamat?deeq

am no agcids, protected ?mzm\@gﬁoéﬁﬁgﬁgéﬁ{ th?‘égafféﬁfqua‘f feguevﬁe,tw a

chl or methy| at ed polsy 45 " The cupiige BE the Oulinid ) itf @l fbofh A& Rioned
net hodol ogy. process may be carried out by the sthfidaifiyeettodd ds Mxéq;qhgdstry Such 5

nonapepti des are prefer Wm fﬁ{{?&g‘hﬁ%ﬁj’ S&ﬁg‘n’egig nt
with ethylam ne at roomy 4hki8in “CHémis@ TRV ino Hélds XGE 2S John
ethylamne to yield the Wilﬂ! endiSdisaing,. 1961. An example of a process for preparing a compound
H Pyrogl u- Hi s(R) - TF Sezghgfﬁl}la B Eﬁé‘ﬂa‘”ﬁ Egg‘gwn aqﬂsqg y@‘ﬁ"s(%d e;j;g 0
Preferably the fully pr mﬁg@g ’ .
par a- 50 graph is derlmtﬂteeelip pwxlz d%’emseﬂlmdmlsdh;m:mftrh@ the ,
presence of anisolg to Is Ema-
agents of this |nvent| o%&%ﬁlﬂgc‘?‘?‘d i °h‘:f§g 1\716 o L"m%sﬁ%?t‘fe;ﬂgdéa%qg g:&i%&%g of .'5
formula Il (c) may be cl &sdesheb tgiw&n&esﬁppucfelﬂemogmmsa‘r OBd. 8 cewliny furtberg.
a lower alkyl or benzyl Pwﬁefm%:n g cted PﬁP‘é’St%Fm‘%éﬁ) foppedh which Swer
BB B : -

)

al kanol or benzyl al cohdfPFFd te(?fmé“"%%acg'gp"

triethylam ne. These ester derivatives of formula I1(b) nmay be used to
prepare the intermediate of forrmula Il(a) as hereinbefore described. A
further nethod for preparing the protected nonapeptide of formula Il(a).

4 1, 564, 232

4 conprises coupling the reqU|5|te am no aC|ds protected and/or activated
as necessary, and ethylam ne-in any order of sucqession to give the desired
pepti de sequence, and if desired renoving one or nore of the protetting
groups. The coupling of the am no acids and ethylanmine in the above
mentioned 5 process may be carried out by the standard nethods used in
peptide chem stry.. Such ~ 5 methods are described in the literature for
exanpl e in standard textbooks on peptide synthesis-see for exanple Schroder
and Lubke, "The Peptides", Academ c Press 1965 and G eenstein and Wnitz,
"Chemistry of the Am no Acids" Vol. 2, John Wley and Sons Inc., 1961. An
exanpl e of a process for preparing a conpound 10 of fornmula Il(a)
starting fromconstituent am no acids and ethylamne is shown in the 10
schene bel ow. Standard abbreviations for amno acids, protecting groups and
coupling agents have been enployed in the schene-for exanple see Schroder
and Lubke, supra, pp xiii-xxix. The term "azide" used.in the schenme refers
to the azide method for coupling amino acids, thus the first step invol ves
the forma- 15 tion of dipeptide H-pyroglu H s- Ove by condensati on
usi ng DCC (dicycl ohexyl - 15 carbodiinide) of H Pyroglu-OH and

Hi s-Ove. The dipeptide is reacted with hydrazine to give the tripeptide

H Pyrogl u- Hi s-Trp- OBzl . By coupling further peptide fragnents the
[err]-protected peptide of formula 11(a) is fornmed, which is deprotected as
shown in the final step, to give a conpound of fornula 1. 5

1, 564, 232 ' 5 [err]



produced by known techni ques from either inorganic or organic acids known
af ford pharma- ceutically acceptable non-toxic addition products, -such
as ydrochl oric.__hydrobromic. sulfuric, phosphi##2® mmleic acetic  ci fri g

6 ° * ' . 1,564, 232 '
6 The acid addition salts of the nonapept i des of this invention are [\

benzoi c, succinic, malic and ascorbic acid. 5 The
cl audQ?renl c-interceptive agents-of .y his igventigh, qﬁ admi 1 sﬁﬁ:reﬂ t'-g a
5 femal'e mammual , postcoitally pur sgant t g a dai regifen of Lat iea:s«

three days, conpletely preyept reprlocmcu m. A tnough appl 1 cants! do!not
wi sh to be bound by any sp&tific tfeory o agtiity, 1 t hey propose
and believe, based upon studies conductedjwi'th g vgyie{y of gninal 10
nodel s, that the nonapeptides of this invant%qn exert
cl audogeni c/interceptive actjon vigg stinufatfn jof the}hypophysial-qvarjan
steriod axis. In any event oy egardhiess of the phvsi ol ogi cal gat hiay lt o ¥ he
end result, the nonapepti d% of t3 i nwénRy oneMecysty or '
reproductlonlnferrale mamal s 155Y @b @lnlstﬁtlon ?‘tus.
15 Hence the nonapeptides of thi s i nventf on ar useful-}}s JMgrni ng-gfter”

m crograns per _day per kil gglr am ho@t bodyOwei gh®Z for azperi oFf ofz at

contra- ceptives to pre\@nt reproduction gn enal el Wt hiln this
context, the nonapepti de.s @E be used as @nti-I&Gteri @ d@ntlscf pr dontfol
of rodent popul ati ons wst h ; ' T SSThtT
undesirabl e effect on other Bnimals in 20% tihe £hvi

20 Reproduction was avoi ded in the.animal nodebs| byzdai i ni $tragtidh of
a nonapeptide of this invention during the day> t(zda) 7 perji od}af tjerg
coitus as well as upon dai Iq_adm nistrati ovet i
post coitus. Thus ‘both a c\—ahdoqenl c_(pr npl ant ation
interceptive (post-i npl ant &l on) type of 35 Qint ergerenced withol &
pregnancy was establ i shed. o 3 0 qfl 5ql“he

procedure foll owed TH eval uat i ng the anti Qgr avidity pr opert| es

peptides of this in®ntion was as follo Mat uge, fe

rats (35030 grans bdgdy weight) maintai n\e%n a : 10r% ght glr Iysctedu e
were caged with fert@le rra%tfe(-s—e»—t-he-évem—ﬁg eegt-r4s—iThe
presence of vagi naI—Spermd‘ﬁ next norni g was clonsi deffed day| 1 30 of

pregnancy. The nongpgptide ethylam de producedcdn @ghe flol | owijng exarmpl e,
represent.ati ve of the entire group of conpoundS2lof mhi
admi ni stered subcutaneously in a corn oilxvehi
pregnancy at a rate of as Ig as 1 [err]/?ht/day.’Cne- alf the daily doge
was adm nistered at.9 a ntjg and giy s p. @, eac I

- of day 1-7 treatnent were au opS|ed on 35-day 1
day 7-12 treatnment were autopsied on day 18 of QLegnancy €
of the ethylamde and its. effective dose tabl i shed bt
uterine i'nplantation sites and fetuses. é§nce @5 at le
fetus was considered to be . ‘

interceptive 40 | acti vty of the nord&pepti enti or
t hereby established at a daily 40 dose as | ow i r arr_sWEEr_ _
ki | ogram host body wei ght, the tqeas ment %el ng 100 r ) Cti e a

dose of 1 nicrogram per rat perxd inadive rat sanpl
period and 10 mcrograns fas|th® d&y 7- 1Zperi od. | _
defining the post coital styajesyof [pregnahcy in Jthe raf as anf 45 _
experinmental nodel, the follow ng gchedul ¢ is prlovided|in defjinition of
post-coital 45 contraceptl‘ye actplity oh ch.@fdr the pur pose| of i|s

di sclosure, is intended to g?rbrice:, bot hdpt e- (&l qudogenif
post-(interceptive) inplantgfi cqntrad@gpti ¥ dctivit al
sperm days 1-3-ova transp i i fortillizatid

3-5-blaswcyst free in uterine Iunen days 5-7- |nplantat|on into uterlne
‘wall; 50 .  days >7-post |nplantat|on

50 Based upon the findings of -activity in the preventlon of devel opnent of
preg- nancy in the rat nodel and the fact that present evidence indicates
that the hornonal situation relating to the reproductive cycIe up to and.

i ncluding ovul ation, is



cycle is .55 physi ol ogi cal | y -anal ogous- wi th that of the rat, the

activity of the nonapeptides of 55 this invention effectively interferes

wi th, t he  devel oprrent "of the bl astocyst pre- and pOSt-I npl antation in the

utefus in all mamfals including the human. %4232 in accordance with the &
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whi th* Sy the preferred cl audogeni c- |ntercept|ve agent of this |nvent|on [t
is to be.,40 - under stood, that the other nonapeptides disclosed herein

are prepared in the same ' 40 manner by nerely substituting the indicated
specific amino acid into the preparatory sequence at the proper position.

Thus, the exanplés are illustrative rather &¥6a@32limt- ing in nature. 7

Exanple 1 45 ~ Prepakaipi@ oploy! egeﬁ.h.y&arrtgxyﬁerc&w Imeéha,nsrnpl THE el
(met hpd' of G sin, Hedlse. préslidesia médod Aaxt mveﬁﬁg thedifp la{n )l fertilized ovum in a
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reaction mxture was "me‘“a‘ mqdel; pi RpErosimerely (e daye@r stﬁfw 98!@1 usi ng
et hanol , et hanol - benzem]e ﬁgﬁﬁ, 750 130 rff%‘ég,id %ﬁ;‘:f‘?h@%&iﬁdé ahoRE

dried over phosrxhorous Pﬁﬁktﬂ%&h + ale b fed 1D pRdrmiAREN LGHT Qﬁoﬁﬁﬁ& isf %r&l ght. o
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washed thoroughlly Wi tferasly ramt g @ﬁtifﬂnao ﬁosmon is i &dprm. This invention also 15

di met hyl f or mami de- [erl?f “49# ? Mh@rfO af mm@e\;ﬁ]@w;m
met hanol (twice), chi i ﬂf by g: ﬁaﬁ‘eﬂ"' racifl gaddition sai; thegeok, dngy
anal ysis indicated a substlfHid &nf; 5 Shini

1, 564, 232 20 nonapepit,xde orally or paren‘:erally, to said <m ch a daiél re teer;‘nisaxd

- day o qxzemxupqhﬁ @bggnlgyﬁ -
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Exanpl e 1 was pl aced ;ugmaav % P& %
Regi st ered Trad& Nar beamnvméaforedvaa@dérot Idomng lmxcrbwph Wret fesulre toh aldo I 0 30
2. Vash with nethyle lanon mducmg acuvxty in 100 percent of the mats at a dose of

10 3. Wsh with net hapak (aovxgraar.t oA %ﬁwﬁgﬁéﬁi?"“ TRt wo

times). 5. Prewgsh vmwlichlreﬂnrtsrab{:dtwomgazsetat dorarbd shmereréshonk ’mm; fircl s évulaﬁon «
cont ai ni ng 0. 5% w v)‘“ﬁ{;sﬁ% ffﬁ_fj fogipounq of this invention "6“’“‘%‘&6‘9@@? AGFE i th -

the solvent fromstep %mu&&eme@ubmach) 15 7. Wash with
met hyl enechl oride. S. Wash with di nethyl formam de. 9. Wash with 12.5%

triethylamne in dinethyl W%é_\gayﬁfy&égm%g&ﬁmé;mdzﬁes) 20

10. Wash with dinethyl fornma

20 11.. Vash with nmethylene chloride (two tinmes). 12. Wash with net hanol
(two times). 13,,WasHhighiih tierted “‘198@15114‘1!@? VE 2 eot’clhne.timl-éll.t isTiqebe 40
pepti de resin i the ‘%e e F3E- 25
but yl oxycarbonyl ani rsec;uaadrhenprspa:p@ﬁo unge : t- 25
met hyl ene chl ori de (\V#edip ossdevents. 15. 1M dii sopropyl car boxr imde (DIC) in
nmet hyl ene chloride (100mnoles) is added in two portrons over 30 m nut es.

16. The reactrog ‘m xture |s étr rred for 7 Evemplsl
5 tert-butyloxycarbonyl-L-proline resin (method” of Gisin, Helv. Chim. 45
Acta, 56, 1476 [1973]) '
Tcrt-Butyloxycarbonyl—L-prohne (18 56 g., 86.3 m moles) in an ethanol (112
ml.)—water (48 ml.) mixture was treated with concentrated aqueous cesium hydrogen
carbonate solution until the pH of the solution reached 7. The reaction mixture was
50 stripped and dried by repeated stripping using ethanol, ethanol-benzene, benzene 50
(three times). The residue was dried over phosphorous pentoxide, iz vacuo at room
temperature overnight. .
The total product in dimethylformamide (880 ml.) was stitred overnight at 50°C,
) under nitrogen, with 80 g. of Bio-Beads S. X. 1 Resin (chloromethylated capacity
55 0.89 meq./g.). The filtered resin was washed thoroughly with dimethylformamide 55
(twice), durethylformarmdc-—10° v/v water (twice), -dimethylformamide ftwice),
methanol (twice), chloroform (thrice) and dried over P.0;. Amino acid analysis
indicated a substitution on the resin of 0.56 meq./g. :




30 « ¢ - ¢ Acontact tinme of 15mnute5|s al l oned for each step unl ess -
otherwi se stated. 30 The above stated steps are repeated until all of the
desired am no acids are added. The followi ng am no acid residues were then
r%r/oduced consecutively: t-Boc-[err]-tosyl-L-arginine (9 m noles), o
oc-N-nethyl - L-$eucine (9 m noles), 35 1,564232-Boc-D-tryptophan (9 m 8
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t- BOQ" D-trypt ophan (9 haPpmlasdyl-Nrsospl-L-bivvigh-1i-Oyptopbyt-O-bedpicinseryb O 2y6-tichidrdi e
- nor ne

sequence t - Boc- 2 beedHetirasiidberpophl-N-mp :Wbé'tleﬂ‘éﬂ' Hrosy}-hravgigyL-proline
t-Boc- O benzyl -L-serine (9 mnoles), t-Boc B lbt ophan (9 m nol es),
t-Boc-imtosyl-L-histidine (9 Nedseopst (nz;ddxmmlapyrrol | dONBTEs car boxylic

acid (9 m nol es) were édgymglu ls-)fy% Iégq-&epﬂ qe A}‘P Me - Leu - irg q’rowitg %ﬁed | n
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hyl -L- prolinam de 45 1. wash with gémédled peptide-resin(8.44 g) from
Exanple 2 and et!Bylam nez(mmh ethyeneshlons. stirred overnight in a glass 'O
pressure bottle. Ethyl a % lprﬁgé%éhn% ced pressure and the

resi due washed with net hsa.ncpewskhrmm veffudTaaE: Hi&lcﬁl&tﬁ[e%)/v coadidRgnavd ;. and
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tit

[err] to give t H l e Ommomgh%zzm :rr;t faq step 5 (two times for 15 minutes each). 15

Exampl e 4 8. Wash with dimethylformamide. 50

L- pyrogl ut anyl - L- hi sti dy%-- Iwaslryth mwmmymmynmmwm-do@wmml@mew met

hyl - L-1eucyl rginyly W [ nanide The product of Exanple 3 wasyg
treated in vacuoawlth arj Y r.!1deet9 °ﬁ§'ﬁ,(@g@|&mu,uorl de (120 m.) and

anisole (35 m.) for SOI{m Ma’simﬂame 0 ti grogen fl uor| de was 55
removed under reduced pLES frgw %@‘H en.di et hyl
~ether 55 and 10 (v/v)- zfmq%% a’%ﬂf}‘ ‘foﬁﬁﬁ:ﬁf‘iﬁé&a@ d 2
| ayer afforded the crude: tlmelrhsleqmrahhbﬂ@t(v VZSak@ﬂts.? :
1, 564, 232 15. 1M diisopropylcarboximide (DIC mekid% chlorie (516} mr meles} fson

“‘and characterisation of - éﬁi‘ﬁ&ﬂ,&@ﬁ:iﬁ“ ssfxﬁm;ifiLrsL tryptophyl - L-seryl -
L-tyrosyl-D-tryptophyl - N-rrethyl- euc | - N-et hy I-L prolinam de .
‘The crude. pepti d¥® (2.404A ;P’f?ef tﬁ*}‘:{g% therpispaged. was 530
applied to a col um’ ofg ﬁg}e 75“? ﬁ?pé\ﬂeoﬁ%ﬁ’ "f”?‘fmcfc'ﬁ\l"écet ic

acid 5 and then el ut ed'nm dei]lovbi'ﬂ ﬁﬁﬁSEa&Dh‘dsiﬁilés uEfeaﬂkn oﬁﬁodoa‘ed Ocofisbcutieiye h
were col lected. Repti Ff 3 fJJG'Pe (@ sm a?iﬁ)s 35
anal ysis.. One malor f& gi {ﬁ?; Bgs 115%:(’2 ﬂcﬁm)mué?n Ropip of |
BLo- Gel P-2 col um af lt.)nocszaﬁn orobénz : lﬁ9 .sedm-tz.g:lﬁzgl (vvas '
rechr omat ogr aphed on oles), t-Boc tmopae @;W B fplesh (2.5
X 100 cm), prepaged b %’ f {” ’F‘BWeP’e’b PR M per 49

phase of the BAW system ano ace c aC| d water, 4:1: 5 by volune):

(Sephadex is a Regi stered %r ade % g&& or ded
fractions A 36-48 (820 ‘%g‘ B ‘}%H— R RTINS %ﬁe';}j (&6-clchloro-
rechr omat ogr aphed usi ng % %%ﬁv\h ya:iai:or ded 595 ny. 'efby
desired 15 Pept i de Protected peptide-resin (8.44 g) from Example 2 and ethylamine (120 ml.) were

15 The Ff vl e of ' hg AT BSOL, SRE DR B
(silica, plates- Brin chlcRid® I The caifibi une,
"upper phase). Rf 0. 21b¢|°\b3.5f’§mved&m¢ommd627és)hyl acet at e: water (1: 1:
1:- 1 by volune).s;0Rf 0.57. The optical rotat k:rrgasured on a Carl Zeiss LERy .

A-2 photoel ectric pr ecI@pyedgiuaﬁyn-r..mndymo&r@idpmt_aeql.n-&ﬁsyu-b-&y@ﬁﬁﬂyl.&&eﬁyl.C)8 1%

(v/v) acetic acid). (Car]l_ Zeiss i sLdeucyl-L-argingh ;t < ml!e!imd'sr’dade Marjg
Hydrol ysi's of the Pepy) et i) S TR AR %6%&‘@“‘2‘533“%@ EpETe)
_f or - removed under reduced pressure and the residue distributed between diethyl ether

and 109% (v/v) aqueous acetic acid. Lyophylhzauon of the acid layer afforded the
crude title product (2.404 g.).



20 hoursvat [err] in a closed evacuat ed system reveal ed all of the requisreéd ’
am no acids t.o be present. 25 ' We are aware of the Abortion Act @
1967. ' ' 25 W nmake no claimto

met hpds of preventi ng reproductlon whi ch ae contrary to |aw. W nmake no

“cl am t o met hods for the treatnment or prevenkigoi, of di sease in humans. 30 o
Subj ect to the foregormyg orscrarmers —

30 MHAT VE CLAIM | S: - ﬁmﬁans.pmaqmmmum i ﬁn@xﬁﬂlﬂ-lﬁsndyl-l_- tophyl-L-seryl-
" H Pyr 89 u- Hi s»Trp-Ser-Ty rlrt)jsohﬂ-nr amperhiyl-L-leucyl-L-argifiyi N '-ethyl-l&%rﬁbhm)ﬂel s DTrp

or D-2-(l,4-cycl ghexadi F acetic acid was
(N methyl )11 of a nagh ﬁ;mja ?Z’Va'"m" %Tagasa : qave”“[ﬁgi' r,f,‘s‘“%‘“ mﬁ:‘h& Wt
35 2. A corrpound havi pridhendi:eeﬁmuisalocated by Ehrhch spot test and UV analys:s One major

p-d u-H s(R)-Trp-Ser[d e’PFg]f“ 34'—,59 &)Pr . wcond  Bpo

represents OH oran a gﬁ%&f%f %ﬁé m)%gb [iéfse;fffﬁae ioygm%&?d 10
or -[err]; X and Y ar &:ﬁSoxdefpha&edxdlth’an}ﬁdrrﬁhale ofFthd B-\ @Fbuﬂﬁol&c:}ﬂ& @ctuectl ng
40 group for the wamr, Yy yofume)ofSeptiadex s gt R with -
hydrogen or one or m)r per %;aﬁ‘g‘f‘ézgm Q&fﬁh—g (Faym ’g‘%ﬁﬁ‘%} igp Fﬁ ~Of
the arginyl noietsy; Jeerr eac Gre h Logen or” protecting 15
group for thé hydroxyl Hbﬂ vahfe OSéxerpeptdnéBO rlqa@llnehe thip falper systemy Flb!a,lﬂa!es{h at

leastone:of R [err], [e. mund ;‘E (4 Ny ifm‘m o ’seA%‘o?rf)lound
as clained in claim 2 n %%F gﬁﬂf mﬁr ?Ti{@st gpeAJz)fp%a&l%c precmotﬁster

wherein Z is -(1¥wer gd%g era$alh’eFe18nble’f Ccmmei%n@ﬂr)aceuc@cib)er@;tl Zeiss is a 20
45 4. A conpound of f d | m 2 n R
‘2 ooyt CCRRRNYY ben gyt mneh 8ty p b i) fud e ﬁﬁ@pﬁ

::

adamantyl oxy- car bonylac:dsrtorbe pnesm. 5. A conp ound of for mul a | I as clainmed in
any one of clain® 2 to 4 ‘:(‘)"’t’:‘m P87 i s .ducu%é:% aeDS0ZQY! 25
tert-butyl, trityl, bep;y i‘yl oxycarf)onyl (fﬁrrﬁnrf oXYy-

carbonyl or nitro. 6. A mwm i fred iaathbda fbdmasm&xmmedmvaumngfmmf
clains 2 to'5 wherei nhPp®Baf] and R2 represents acetyl, tosyl, benzoyl,
tert-butyl, trity, benzy) ecPS'&?&fL y,&q{ or 2, 6-dichl orobenzyl 55 30
7. A corrpound of forrrul awl ATAOWECCEAINVE claim?2 V\/nerel nzZis -[err],

55 Rand [err] are indepérﬁ@mwdhﬂebeé#&#nﬂ?om acetyl, benzoyl, tert- buty[

trityl, benzyl, benzyloxycar bonyﬂp _cka_l{,l;‘ Nq.itdﬂnl tro;  f nd

[err] and [err] are | nde endentl seI ecte fromag‘;atce)t@l t osy benzoyl
tert-buyl, trity Qﬁ'r clobepadlienyl)Gily I!&)%B@WD}F“ or50

8. A corrpound asgscl %&P “f"}'fé’r%'{’ﬁ‘ﬂ"'ﬁ f’ ‘derivative is an>

60 9 1, 564, 232
9 Exanple 5 Purification and cMlaéﬁsahTsaSw(ﬂ‘D-"&fr(R’)-X-Y-Arg(R")-Pm-Z (I

L-pyrogl utanyl - L- hi st ':QXJhu:ir Elngfaﬁl Q’En envauve theﬁgi;drbgen .beftTre ‘defined,

L-tyrosyl - Dtrypt ophyImN-.m Ql prétatpgle

The crude pepti dé® or)thy m mﬂrosmmimwlmndxmowty ®: zl\hyémstuocoramrdxowas ‘5 40
applied to a col urm ofpr g‘}ﬁ”g}gﬁ@ etic
aci d 5:and then el u;, &(ﬂgen and each :
were col | ected. Pgapt i de ﬁahemu ve scknUV 45
anal ysis. One major fr :g?ti gg‘i gt'gx da

Bio-CGel P-2 colum af ft@g,l 10 ter 1, ad&ﬁu@ﬁdxﬁ-' was
r echr onmat ographed on &arbdkyl ormtropal’tltlon co um1 of - Sep dex, G 25 fine

(2.5X100 cm, are% “’%%ﬂ%‘; k nas%% “{m;és 4 whereithen
upper phase of the BAY; rf{)lbutglée C a gg;” I;wa; er ’%‘"“;gil"é& 0

vol une) . (Sephadex S a Reglcatpeunacbfﬁmdenl‘dacl kifned ifrlanyt dne of aldiths2 to 5 wherein R?
? Tepresents acetyl, tosyl, benzoyl, tert-butyl, trityl, benzyl, benzyloxycarbonyl
: or 2 6-d1chlorobenzyl
55 7..A compound of formula 11 as claimed in claim 2 wherein Z is —NHC,H,, 55
o R and R® are independently selected from acetyl, benzoyl, fert-butyl, trityl, benzyl,
benzyloxycarbonyl, adamantyloxycarbonyl and nitro; and R and R® are independently
;eéefit?iﬂ from acetyl, tosyl, benzoyl, tert-butyl, trityl, benzyl, benzyloxycarbonyl and
o -c3 orobenzy
60 8. A compound as clanmed in claim 2 in which the acylatng derivative is an 60



uppef phase afforded fractions A 36-48 (820 ny.) B 49-64 (633 ny.). @
Fraction A * was rechromat ogr aphed using the sanme system which :
afHforded 295 ng. of the desired 15 pepti de.

15 The Rf value of the peptide (30 [err] load) in-the thin |ayer system
(silica, plates-2Brinkman) n-butanol:-acetich38523: yater (4- 1.5 by vol ure
queYr phase). Rf 0.21 n- but anol : acetic acEximpletShy

) | cet at e:
T by volume). R 01"5’?“" gracesipation of Ly el ﬁf@gz %{ : %ﬂss LEP
L e, S O E  E L

(v/ v) acetic. achd). (aﬁmd :oZelcaemn of Bio GelZBZ ptslyeqqe-libriiprhdeh WBN etic aﬂd

Hydrol ysis of the pef u(gg i 'hioca 6%;3 3 F‘g‘%}:r&uﬁﬁ ﬁdﬁ‘ﬁ ﬁ?‘é:@ -de)

for 20 hours at [err]fra T‘eln(},up
requi red amno acids aﬁoddaelmeﬁeiﬂtd°5ﬁ5 material, This tidferielr ers avihropaiographip on, &
Abortion Act 1967 partition column of Sephadex G-25 fine (2.5X100 cm), prepareg-b ‘” K%;mno 10

claim to et hots of (/eI FIRG PURE ORI gV R TRAT Faky il ve
make no claimto rret & a{t’c%&dtffa&ﬁﬁm of (3RO ey Bt496+84 (433 augochrsaion ¥
humans. 30 - Feclzomatagraphed vbipg é‘gé‘iﬂﬁg‘ﬁﬂ%\‘flp‘a’i affarded 295 mg. of the desired s

i
30 V\HATV\ECLAII?/IIS-PeﬁLe Q d e Qrtgy;hﬁ, (sitic, plates-
H- Pyrogl u- Hi s- Tr p- Sean'ﬁyrﬁanﬁg :‘{EH: Aﬂ% 519&";;&‘% 'Eé?4 1;5 a,y "Jp;fm ’ ca'R)l(’ ?ﬁsxs

D-Trp or D-2-(1, 4- cy@l— adﬂe wyter (4 Hﬁgg %fn cmc cision
(N-nethyl)lle, fr a %@éi %?_c%%gs ,it(m @3 -is a 20
35 2. A conpound havma }I}'ﬂ' frt}n id ehaspeulfanis.id (0.2 .
p- G u- Hi s(R) Tr p- Ser [ er r Fydry 43 e Fepyidey gngsu. { 8 P¢ z .
represents OH or an goyFHLE r?@a?ﬁsi?gggﬂ’é?d}eﬁ?%gv%‘?é?nﬁ '@Fl&qgm ef hed,

or -[err]; X anh Y are a& Rfltht Abddical A® I967.R 1 s hydrogen or a protectings
40 group for the | Wenwakninoraafpe o ofethpdseof fprayentioly reprodiiction, whithepre jconugry
hydrogen or one or nd? &% " Bl B G5! P e Oealei5e G1A0ioh P ek inOf
t he argi nyl noiety; q,n,q each are rogen or a protecting group
for the hydroxyl groups of seri ne and tyrosine, with the proviso that at

| east one of R3°[err] ‘?Ellm d“l“%‘mﬁ‘fher t han hydrogen. 3. A
conpound as clainmed in g]gk mo,tnmﬁ acylating derivative is an 45
ester wherein Zis -0 -(lower aI kyI as _herei nbef ore defined or -O benzyl.
45 4. A conpound of formula || HRyregluilsdap-erTor-X ihes-FsrNBledm 3 wrein' R

is tosyl, acetyl, bengQuln s @rb-1ploy p-2-l1lalcyddhexali@iyBSy  and &N & YNDIAFHLAOGRY | |,
adamantyl oXYy- ca¥ bony(N-mathyhild, s ‘:I:?ngxné\a & m %{?xfmliyxrmdmf as clained in3
any one of -claims 2 to & O\FR?W@YWI‘S‘(PG‘M“W[“@H] is tosyl, acetyl benzoyl ,
tert-butyl, trityl, benzyl, bengpul ﬁp@;ptgagui_, y,sﬁmh*kpxym.z 50 eay bonyl

or nitro. 6. Acorrpound of forrruIaII ascalrre I n any one of clalmsZto

5 wherein [err] and R‘E‘T"%ﬁgm %}?f“thg;’fonp
trityl, benzyl, wenzyg, ;nd gezoaﬁih ypﬂuﬁ?.ﬁgy en Or one or mo A 40

corrpound of for nul a | grotecEing gréui whee edginylAndiesy R’ each 55

9

)F‘#

30

R and [err] are inde or I”“‘FéP PR |
trityl, benzyl, benz%%ﬁ“Wﬁﬁ& ,@ﬁ ve BNd4 |
Eer{]ba?dl[etr]:alre on Ay A coey *}'ﬁﬂ wlqin aoer' L ot Wy
ert-buty rityl, ben | I3
8. A conpound as cl alﬁggi/ Bfgﬂ?%} > RGN T, PR /& s an

60 10 A compound of formula II as claimed In n232claxms 2 to 4 wherein 50
10 ester wherei A%Z i s%]é%!;ﬂ \Psrzgylererebytelstripyl, W““W%& ydamanpylogy-e

i ndependent |y sel ect € y;‘.bo E&aﬁy& fordfafalTy hs BB 2PNy ond & daiddUt %5 wHefelntRAl
benzyl benzyl oxycar bCliﬁ;(IR,2 represents acetyl, tosyl, benzoyl, fert-butyl, trityl, benzyl, benzyloxycarbonyl
or 2,6-dichlorobenzyl.
55 7. A compound of formula II as claimed in claim 2 wherein Z is —~NHC,H,, 55
R and R?* are independently selected from acetyl, benzoyl, rers-butyl, trityl, benzyl,
benzyloxycarbonyl, adamantyloxycarbonyl and nitro; and R® and R® are independently
selected from aceryl, tosyl, benzoyl, tert-butyl, mtvl, benzyl, benzyloxycarbonyl and
2,6-dichlorobenzyl.
60 - 8. A compound as claimed in claim 2 in which the acylating derivative is an 60
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from acetyl, .tosyl, ben_zoyl , tert-butyl, trityl, benzyl, benzyl oxycarbony

and 2, 6-dichl orobenzyl 5 9. A conpound as clainmed in claim38
erein the- polystyrene resin is a copolymer 5. of styrene and divinyl

" benZene in whichthe degree of cross-1inkin®Séh232he divinyl benzene is 0.8

to 3% 10. A conpoundesat whkréih PER OCH,AR}sfR in & GpAIrd]B R Guindl @3 GreVWRGpQidAny €1 T ]
and [er1] are tosyl, Repel liomzipdyl, aavelyl] denzdyli 3rt-2pt§ dritpl | bewzglb banzyjokycarbdiryl,

d as cl FopLme w0 feen
To DATrpnp(ign Aaso(r:rpgu m°§’i§§g ““r’([o"°':§n i) °‘8’§?%’:g’f’xz?d‘ lootgnat, o' °

aided in el rein the’ polystyrene resini 15 2 copolymer 5
wheréin Y is L- ( met brydegk 1 benzene in which the degree of crc?ss-lmkmg by thepdrzml

L- pyr ogl ut anyl - L- hi stbedgeheko.ﬁrtg/mophyl L-seryl -L-tyrosyl-D-trypt ophyl L- (N

15 .met hyl) I eucyl - L-® % qunboubll @¢ Figiined inpanp lohnefndldies Orto 8 wherein tROXAC RACT d

addition salt t her eof are og, Ryi “ﬂlﬁ‘éﬁ’pﬁéﬁﬂ‘c robepzyl-ned in claim 1 or claim 13
in which the acil addi, t.llr ’dnAs‘ERF“?“P% 2% HEmely % RPeo¥ i 4 hipdrorbivherin X is 10

sul phate, phosphate, ahecoma&e& a; Qaim&d il &} Gne HEDEAS Grd SWCEWBREY I at e
or ascorbate salt. 15L-ne th@l)IEB.S pre ar| ng a co ound of fornula | as

i vl )
def | neddl nf C:C al %ll zomethyl)leumﬁtam Z Zolina eoramg'-to :%Exd onsam[{:opg 15 }
conmpouna o ormul a . A ‘compound as cla:m claim 1 or claim 13 in which the ac:d addl ’

- HPyroglu-lis(R)-Trp- aan{ fhE hjdr &Mﬁ:h&,rlfy]imxoeﬂdé\rsgﬁlﬁferﬂho hate, Mafbdte, dcka rein

X and Y are as define pegingre Hﬁdfﬁ‘m rr] re
defined in . clapm 2, wﬁg E{ms%‘%% bmzp&'ﬁgf h‘&ﬁﬁ;&g Z’"‘F’rge 20
base or to a non-toxic acid a d|t|on salt or conp ex t her eof .

16. A process as cl ai ned .nnammwmtﬁmwmwwe&gwmgmﬁqg g

hydr ogen 25 fluoride in the presence of anisole. 17. A proces €

claimed in claim15 OwhédiiKNind & drdlasVafidedd idlaith Qrand R, RSIR?]andi REl ark Qf definedli€. AS
defined in any of cl.-arism 2 aydgf Se&rell&onmﬂm the producthity the faderbasd of 19 aciondtoxic 2éid | n

e R Lerly der] A RS I Rl bl bl qsens wiledfil bomn 25

as claimed in claim 18 oi7. Agprvdwaecmml_d:(im-lmwymnm whigh R, R, [R*ced RS f or
preparing a conpound &F2 foguy of claims 4 to 6. wiich . fin

H Pyrogl u- H s(R)3Tr p- §g{1gr =f‘§/r[errﬂ]'m%h\?m,& err]R’Br’o Nﬁé afelf 3 ?5“ .30
wherein R [err], [err] mdp{oaussra}ddmeimdmd%wmxnmrmm 2 and X and Y
are as defined in ?1 iR gHBrI8 qeld vhemck i doNersPlejui sit e

am no acids, protect ed and 8’“” p\???“ndazcaos pnecessary and et hyl am ne in any
order of succession to gi ve RH-PyrogbheRis(RETipBefR)-Ter(RpHARR)-BYHEE desi red
removi ng one or nore of the protecting groups. 22. A process for Kdepari ng
a conpound of f oMUl aufilein R, Rt, R and R? are as defined in claim 2 and X and Y are a5 defined in 35
H Pyrogl u- Hi s(R) - Tr p- Sait| &r iv]nehTydi:ﬁrﬁiﬁé]rea&nf- e (feqiisitd -ailinG - ddk, Ffrotected and/or

40 11(a) wherein X an@tvyategras necessasy, fand ebvmcerarrrﬁ@rahﬂc o @F‘Ff and
[err] are. as defined PR REIRe fodiffict ﬁﬁ%%’ﬁ:ﬁ?&f %"éﬁ‘i&} e with a

pr ot ect ed. conpound ‘of . f or murl a:

H Pyr-ogl u- H s( R#®Tr p- Ser[erﬁWlfW}T%WW’}]f-WWWNHF? \/\herei'f'l@
R [err], [err], [err], X and Y are as defined above and [err] é esents
OH-or an 45 acyl avhdragxokaa Ytk hsVdfiiel G €lfihn, 1 AR, iRf, RKiQsd RE6ke b adinddris one
or nore of the prot ectlkimg. wiith qmerissacylaigg cdylapingowith ¢ prerered eempesed pirforglal m 22

in which the acylating deri vqf &lu'-r%s(ﬁﬂn%- W@kry seRLgsents - [err]

adamafrt y4 oxycarbonyl and nitro, [err] and [err] are’independently sel ect e@

[ pol ystyrene resin support]. process or preparing a conpoumsy of
formula 11(b) as defin d |n m 5 erein oH _
“-[err][polystyrege re r@/ %ﬁ?ﬁbﬁsﬁﬁ Tiihe protecting® 45
requi site am no aci ds tecte or - actrvate @gqimgecegsargl : g
~sequentially with a chI023m§t tclgime P iny 13 tingt derivativegis 98| | '
phase methodol ogy. e he rocf.fseslJ rf%ﬁ?e?a?m%i[pcgg;ome of formia. ax‘gb) as defined in claim
50 - 22 wherein Z‘ is —~OCH,[polystyrene resin support] which comprises reacting the 50

requisite amino acids, protected and/or activated as necessary, sequentially with a
chiormethylated polystyrene resin support using solid phase methodology.

* [ L M S *



11 # §g ¢ : 1, 564, 232 :
11 -25. A process as claimed in claim23 or claim?24 wherein R [err], [err}A
“and [err] are as defined in claim7. 26. A process as clained in any one of
claims 15 to 17 wherein the conpound of forrmula 11(a) is prepared by a

protess as claintd.in any. one of clains 211,5%42R23. 5 27 11
process as cl aied TN ChAcy s iR &aﬂ?zéi&fmwaﬂw&freufﬁrﬁmkﬁmhlxz(1la)e s 5
~prepared by a process.«.asnedhxﬁdldim in claim24 o 28 process for

prepartng a conpound ess ap claimed) inf 40y opp qfr‘ilaiﬂs P e 17I'~V y as

her ei nbefore descr | bé’g w"[A %gﬂ’é’fﬁé ﬁ&,ﬁ%ﬁlﬁﬁg II?bé 5

preparing a conpound peparéddiy @igtocess ak {lfimediis clai@izh &ezd. 1 N Cl al m -
substantially as here| n%f P@C%Fe e pre compound eff fo & ffipadpin eclain 1

- 10 30. A process for°p ?@?@ WI@L Abdd'ﬁ&dqgt:l&xmeﬁi in

claim 22 substati al Isgbsaﬁxamy&emraMﬁﬁecMﬁﬁu citolBRanipitf 32 ence t o Exanpl eo
1 and 2. 31. A corrpourldﬂbfﬂ E‘E@ reparing actorporecof jformulp Fi(bhas defiped rie daim 22

! P TR L a0 15

prepared by-a proces§% t‘&}fy@@sm
32. A conpound of f ompfodsses bhaimk claiths €3 1811 Mok 28N ENEVET prepare

15 process gs claimed i - any dcvf fortonla dws ﬁgintd)mZ@m217wlamer2}8epa@8byA 15

conpound of fornmula Pl u=ﬁ“yl°§ﬁé§£§ %‘5 E ?ﬁ&g@kg&ﬁ pro-

cess as clained in akys BERined inGhPdnd S conpo i rrrul a ll
as defined in clpim 2 \Amr#empo d eop Sormad amyas efi@d in claimp} whreeyer prepacd &y wed |n
any one of cl aifs 24pr m:;g ne of claims 24, 25, 29 and 30. s ?0("%5 A 20

phar maceuti cal Corrpos.b&-ioﬂa Bdditio® Isélugo ogté‘;&oc&wnﬁfad:f&%o ic of Blaidds 1
non-t oxi ¢ add additi em Haé 14, mrasseaaripd with a emwu,caﬂasccqptablcmadirl n ag% one of

" cl 1 and 11,40 1 Tonas %g%?’éﬂ & here g:00]
gaflrirrgr. gg Apsthgr c%@f%%zmmg %E%Zﬂﬁ i i qén? {nEIﬁ %

the corm 25 PO whitl deige mul a | |S|ntheformof the protamne zi nc

or al um ni um conpl ex, 38. A method fog

claimed in claigo35 Qirkhanrust “ﬁi‘f:& %ﬁ%ﬁnﬁpﬁ%ﬁﬂﬁa ?’tm d 10rs0
preparing a phar rraceuimeral corrp05| t I on asqlcl aimed in claim35 or claim3

whi ch conprises brin t oy implaptaion ﬂ%ﬁ 5%361°30
addi tion salt or co ;nd%h' g~ d’%ﬁﬁﬂfﬁ;ﬁﬁﬁmﬂf ﬁrmg &ally
accept abl e 303%arri er4o. 39neth@dmetp gQ'Eptqiﬂilﬁiéﬂﬁid difpl e {whith Of &35
fertilized ovumin aS{Rpges “§ w‘:@‘ dprslaimsd dn glefrmi hif‘stﬂe!ﬂllfhgidalﬂeerrpound
as claimed in claim I8 c’fﬂtl’ﬁeprgﬁ‘ﬁ BH%npunt sufficient to prevent

i npl antation. 35 40. A net hod forR.p?muHmtl ng reproduction in a
mammal excl udi ng humans, which r Ratg ni stering a conpound
as clainmed in claiml for a time ancf% %‘ﬂgﬁ?‘%flcient to prevent
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