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pepti de fingprlyreptideesi n, (f) repeating the coupling and elimnating steps as
needed to f dpHetaneibas ambqgrmeafetbar esmvwed a 9’3993%10&@9 solif-nhpse pustheeis gfacpmpayed 4fr om

t he suffpofermuip Byyhich pro pﬁﬁ?ﬁﬁﬁéﬁe and ) i solatin and purr fying
the result- @ %’Eﬂ e'raa%sv"tr?f' I“Prﬁ’i'ﬂsa“"c t3ded a
process for R @’E"’bﬂ'ﬁ prdey f H)fﬂﬁ hese'mmmreac

whi ch procesé":mmn b"f n o e?% 2~ © f "dd a'k' ?’H?" yt%"ét &pétmrbem s
approprj at e

r ot eciwled sej the,ﬁ'f_lr& qyﬁrﬁ]e dl th‘&é( hade r° °t'" " s*f%‘aﬂ?‘r"? %ﬁ?"d GVIPYSL of
'Brréamnoa pj g (1), starting with

Boc- R6- O cquﬁgm e| nert so support (b) elimnating, at

the end of aaabrefayrs& &nboa.hentaﬁ&e RipRNiBsd d ﬁ?&e&raeu&cmdaﬁdvawthapﬁmovamﬁ
t - but yks gipestide Kdding the fdriGIEatRs wheRsi)! D- Serine by treatnent with a
deprot ecti ng RYe(Hyroyan erdt-Ach-Nai@n HCl / CH2CI 2 and HCl /1l ower [err] to forma
pol ypept i de bBtisdistooDpii-dhezol i d support, (c) cleaving the pol ypeptide from
t he support bR3iafmendPpel(d:, and (d) isolating the resulting polypeptide. In
a preferred eRbisBiNa2)tD-LeuaB1Tep, PSenBe)vi ded a process as descri bed above for
the pr#dulrhiyRedor Eoy- 45 peptide having the formul a above wherein,
[err] is (pyrBjereos %a'ENaI(Z) [err] is His or D p- CI-Phe [err] i s
Trp and DPaI Gly, 'ﬂ'lz'r HEterDFAlgNHE D) D Leu, D Trp, D- Ser E‘)F
D Hi s(Bzl) 'tb'y' "l"E"“ﬂ'r‘ gro HB\'P&FEF’FE” ‘{“é’F‘i"f LiH- l"[a QT'Stqf\IF!EF‘“'Br
[err]. I\/bé'? ™ he invention provides a process for the production
of the® LH-RH p t of Formula (1), i.e., nafarelin, wherein, 55
[err] is (pyrR; M [err] is His, [err] is Trp, [err] is D-Nal(2),

R¢ is D-Nai(2),

R®is Arg, and



[err]"is Arg, and 5 EP 0 443 532 Bl[err] is [err], or for the LHRH
antagoni st of Formula (1) wherein [ DNaI(Z) 5 [err] is
D-p-Cl-Phe; [err] is D-Pal(3); [errF‘gls [sgrr [err] is [err]; and [err] is
[err]. 10 In the preferred enbodi nment t he’ [err]-am no [err] function of
the am no aci d¥ieg@! ?‘81- an acid or base sensitive group. The

b
prot ecting ‘ij°6 LT' %ﬂ"ﬁé"é"?f@’%ﬁ@“&ﬂ?ﬁﬁ"{ i.ons of peptide bond fornation,

whi | e bei ng re abl e wi t hout deStruct i'on of the grow ng pepti de
chain or® racem any of the chi ral centers con- tained therein.
sui ¢ gbl e prote 4|sr151h Ips are t-but oxycar bonyl (Boo),

bi phenyl i sopromgl XYArét ’oMI , t-anylox- ycarbonyl, isobornyloxycarbonyl,

a, a- di et hyl - ﬁ_ xybenzyl oxycar bonhyl , o-nitrophenyl sul fenyl, 2-cy-
15 ano-4- but Wtﬁaw&arda@mu&drme%uﬁ&u%ﬁmmmﬂoﬂmuaa.ﬁb&rdkwmmwanwdoﬁb%
l'i ke. Pref edentive glolks TRe prdidctiny gidup ls@blé 1 She@biftitians of peptidelbbmitrfnatida vt bejrg@eality
When it i S rdmovable ditholt dasteyetdnaf the BRRing pepti bin &Fadainiatiof bf diy GAtREhRd] €dntefs cond
whi ch R4 i naihattharéim siitable prbtesting groups bre Butdxiyeabhiony] (Bb¢)biphergy/lisppropyivikycetiodyht-anhyini |
pr ot ecti on ycarbbrykischounplbxyoaybanyl o, dimethyli3.Sehimeg haxytandytokycarbsnyigo-titvaphergisuifenyd 1 2-opf

t he D- Sef ( t e-butirycarionyl] SflwolenyinathylpaysamorylyEmac andiihd like. Sreferablytheckamin protecting
pi peri di ne; greumiiadhutpxyearbany{BockYWhandtisRigsifed toprepare a paptiderspuchidg buserplin of gpsralingip which
cycles, fol Rgnferguie Hbabamzr fstQ-Baxt-BY). Frps '{P@@'ﬁ"tﬂ&'}‘f profegtion dn the:enypiing dvoles inglyding
base sensi t?“&'é"“f‘@'i‘gr G‘P'e?,fttﬂ S"”ﬂ% sj de char n of the seri ne at Eosrtron 4

is prot ect ed 8.5) %\'B'H;é’; EW%{ Fﬂ;g"'ns 5 B—,Ser(ﬂ?'uza
[)(ragt)\e“c?l ng % E'f lggi :% i . Es{%% ?{l"' re%\gng
sévi/ne r esi am-" m% % °"° °1".rh§ o et ﬁgf,” '*t"a“g, t.rne 5 ’"g.w
pep- tide, el i f Breneldlt
side chajn MeP Q&Iu'plﬂu s%"ff@ ahépﬁo?ﬁ% &ﬁ% f}ﬂmﬁ prots

and prior tiQ egerit Uded o b thJ eprSﬁEtlnE'S abiﬂeﬁfaﬁtp‘?& ohfw

group is regrmusefhr wnhéhré bﬁnﬁ Q-B&yl&t&@tﬂ&lsrusﬁd\eihﬁsrryﬁmv Bivaij? Bnd t&tFah Lﬁ‘% 24i | Ng
group. Pref er k@thef; tHd@migd2ole BidéXhath Bstidigh, generdilSprdserit inL ATRH ERorets; is Mbted. The

t - but yl di nesidiiing side/dhain profesmb brpligrhdy\also bé labile Wliring fHie\¢allplitlg cdRCifor example, labile to an Ne

t et r ahy éo o pgroupriefetydting agent; bue bptiohdlig, its Pardvat miyebeoripletaddtion the eptide i idavadfrom its
gener al | y psupsoetnPreferred didlelehbimpratadting groups for bibtisine pre@ttaianesilfonyllaed 24-dinkrdphemyl.si de
chai n pr ot ect imigitigle the gynthasis, tedicst dyaind agidi which gilligenegally bedha@tephinahgmingapiddn thé final
exanpl e, | aftyeduet, i @tagived fomsuilabig gplid spppanioSyltahie selidayprortgusefytfonthe dbome synthesis am thiose, |
i ts renpval materipistubict anajiriers fothe ippgentse ipn qonditidng of thecsiapwige eandansation-denmlestion .
Preferrefl sieeptionshes well g beingingo T"P? Hythe medig used. rﬁxern'eau%@we'a ‘!"B‘HBBH%I“F'BWI
and 2, 4- di nitys @W "ze"?d’sf"ﬁ ﬁ*t"é""tf' Hé’a A G196 Pg- chigmeth styrenqidivinylbprgens

whi ch will % °'.3(E‘F’da’ld he H@ Merritigid fﬁ?‘b&&&;‘fmsﬁ S

attached t ﬁgﬂdgﬂ'f";% ryate ﬂt’f’ﬂ‘e@ o}rﬂgaﬁnfe"gﬁ? BF 's ts usef uJ f he
§ yl repe

?20\/?' 3% Eg; Iﬁeo#he re"aE ui:) g té\est P term amm%acrgtﬁ%?%any:g;gw ?28 acr

m. Iarsa in etha-
re i ons, &‘?&E&ﬁ ﬁ&% andt ﬁ:é[g} iun‘%ﬁﬁ% lt he chior-
conmer ci al ' e‘aat Er?éévgt'éd beﬂ:ﬁ fﬁrtékérﬁﬁ?@ PRP 451 8D &e&bﬂébly about
nodi fi ed W'é caf&ﬁ@f%&ouﬂzg&%urs%mu VebbR PRGNy | at ed

styrene/di Vi nNyhdRapiRg\e sucodasive/ prdtécied B Sords WRbrANd G By hetholtd vt RioWh Mitib)aktRpsican e
copol yner , iaasladtditatddipbigpeplidaisyrithdsiRérCEacieprbtctdd difine abid f-intlobiuakdifl from about 1.5 to about
chl or onet hyi.&foeﬂnoﬁii' yicessandihy toupling 8 Rarasdoutio frothetiidn)aquebug) patarasiventsuchldsalichioro-
attachnment ethdne DMFIE mixtures thereofy prafrably in dickidronstianestialdutdndibnizémprernge. The coupling
di vi nyl benzagest is safsictad frem hhtdiciplohed@lcarbatiimide (DEIC), INN:-di-ieapropylsarbadiimidl ¢DIC)er wther
protect &d Cearhediimideceither piorecor indhechresenss et-hydioxyberizetrifzole (HIBHRG @cy wierp bengdtripzolerd-
its ce- siuvh W-EFWW@'O%W&WH"I) hexatiyorophasphate {RyRepl Nrhydroxgsugdinimide iotherN-bydrox-

[ 5. 4. 0] undﬁ@”?—‘é%"eso’r' Hately| Pagtected pinp ?P'qeﬂcﬁ"&ﬁsﬁhfél(eg Rodtrophenyly peptafluorophenyl and
N, N- di net hy‘I"PUfePr%fﬁY etriqajAp Vd"%ﬂ‘i&‘aYPfe“sP‘i‘-ke, ecr aI I (Lhe cesi um sa t in
DVF, with the E‘Fg Ride

s q?uglpg Jp70)),
exanpl e sf)etl gﬂ%{g’%ﬂ ;Iﬁ' " ‘ 11;1] 145 (‘}93?)) ?rrt'gﬁn
about 12 to SIS

su f;:%) g '?lplet’e&é e Cou lmafle @E ﬁnﬁﬁg}a |t|on§dl
ﬁ%iﬁf protected
m a out to a out d nol ar excess

successive m.ﬁ)(fhe A - el
the art, ©y ot r'mérga
and the coupling is carri ed out in an |r¢ert non- aqueous, pol ar sol vent

amino-acid 1's I ntroguce

such as dichl oro- nethane, DMF or m xtures thereof, preferably in

di chl oronet hane at about anbient tenperature. The coupling agent is

sel ected from N, N -di cycl ohexyl carbodiim de (DCC),

" N, N -di-iso-propyl carbodiimde (DIC) or other 50 carbodiimde either alone
' or |n the presence. of 1 hydroxybenzotrr azoI e (HBt) [err]-acyl ur eas,




‘the like) or symmetrical anhydrides nay be used. The peptide resin is
checked for conplete coupling usirm# per Test (Anal. Biochem, 34,
595(1970)), 55 except for the coupling to prollne in which case the

Chl or ani | Test Anal Blochen1 117 145 (1981)) or the Isatin Test (Anal.
Chim Acta, agerag@aucc wg N'ép d is added to the growing poly-

8%‘ *H PidVhen saEn e gty
Lot () o ”égéf by o A

hafi
ﬁaft% en (o] GQI Tclhltyﬂ%?ndélzg a iC ac:
the Iast’ C?r'r’ hoﬂ:gne hﬁpm ‘Pl’-'ﬁg:l-ég mg l a%aza- sta u}) ';:O:Zp nol,
methanol g’l mﬁc lﬁ ’hﬁe o LTan oo
[Egr (r)] 4350? MR ta%?«l in$ Coi/ ; (VM gewcmmrﬁ t:g%'tfh mates w‘*ﬁdd&t he
pr ot ect igg tm%wé‘nwaéupgamm%ng tubh f 25 m)o%eg?l ng agent. \When

serine |s addpase skined ﬂ%rﬁtvmmpb@@aamle&emmu&my&piom.ohefofobm Bfiing agents
protecting offiePilian thikd dedtfibed@bdve B eptirély Eiptopiie HEVRIY thatAi®svEndresidue leprotedted witad
depr ot ect i rupageytwhich accompliatyed the gljecticdalofihis idNention. Abratédolwhizhedels HOPrDHICHLGI, for each
tri f 1 uor oacieprotecting tyailelmay bie enitlayeds Alterimtively, & aixed protagotin inich TRAEM,Clhik osed the certain

di ssol vedl icwcles a@BHQHPrQHCHERY for omesfisaqlwbdssfhli @tbglcmtﬁa willl be readijyeagparant fo the skilled ar-

di chl or onettlsdme. General ly, the concentration of the HCl will be 2N to 9N,
preferably 4I\NttEP enof thewoli¢ phesesypshesisithpolypeptide ipdeavel from the wegiiGleayage i3 by ammo-1 6
(v/v), pref nalysis,v W@'ﬂ"""ﬁ ﬂ'ﬁ(F‘t“F"d’dJ? 5&1“‘?'3}9 ventdqr PERﬂ'dﬁfeﬁf'thﬂF dlewing gr g °'%ﬂg%

e TR
1 4 '

tenperatulr LELE °ri td'§ ;@TE f{‘or tra?;% MmN E:,e (h axan s:a(("n?dI on

of-4 coupl Mse b i dnt J. o et A.ZL é’! bogtide

escri bed dditlo m_ i raﬁeseeﬁf WRNL rIy e res' S

depr ot egj e o) I‘e ysor .mf t,a,_on.

Apr ot ocol wm, e e ee.ﬁmtﬁ&aeemf&mc roBflic esoe

Al ternatiVvehghy o@n&ﬂnﬁﬂeﬁbﬁtﬂﬁr@-dﬂlrﬂlb&ﬂ%rﬁ Nnblrﬁtb@x}\lﬁ) 861 adsBiptic cﬂroﬂa ra-
cycl es and phgfdnbxchétige M@mbl@oﬂ&ﬁﬁx}hﬁéﬂfﬁ! llulokd; buernioﬁmﬁérﬁt%grupw (e. Q?onrsﬁﬁﬂ;i@
appar ent t az-8)r Sduntelcaenbdistributirfigh pekforimaficediqild Eirontattrapigyl (HRLM)W3peRiam)relehas-

t he pol ype phasdeiPLE ot batyi\oe oktddecyisilyl-Biicarbomded phaté éfuwm@eacking. by anmmo- nol ysi s

Wi th a sat ur aff @cicai¢ aninocoid Biusealimane bamdrenof thed| 2, 8 a8l pesitions arelividividaal ispepk podets
wi th an al awe desired thegliasterenmeriCnoriapeptidevndacarieptidelfiae produets eiedeparated and the desediep-ne
C-t er m nus tige ecnizining a Psamiing acigin the aprropsiate pesitipn s isolatid 4nd purifiad, Reefesably dering the abnve-

f 1 uor oal ky|desrribed chromatogrppbispeegess) s conducted at a tenperature between about
[err] afd [er P?tma“prfhﬂr isgiatadiapd pusifiert pojyeaptide is canyprted tora pbarmagaytically acoepiahble sally
hours, pref er HisifQlowingampl m?rgthempp MWB?W?P%‘ °f‘i'ﬂ§|“'l!ﬂ'é’°wth anyapTeipcted

et hanol , i Be Pa"'ch‘ ka5 AL antagapist:) yfre presented for purposes of
N, N- di et h ?ﬂ@ﬁ?ﬂ'@ Pfé fradr "aﬁiPaﬁm‘%Hﬂﬁ?@B’ 'E'Eﬁ"""sﬁf‘ 8?@?“38?‘9‘“ dlpimed

sat urat I use ern 1ivel
pep | de mayt.op .,Jé* R R R

sequenc e Of "¢ R%@Jﬁ%‘ﬂ%ﬁ& hﬁp%ntﬁa& Qﬁh%r&%'o%ls Werfibh offéfs tﬁ’é Jdd%naHa?anfaBés of l)rG\\Mnﬁg
types: i 0N Hyr& e and Bmsloyig éﬂaﬂa&}s%abﬂﬁd Bvek Astoktér tifePortid@nd Wit Tower energy ex-
hydr oph@di perdkGRS i tHeldiabidh sAdBUrAEktIor GROHLIKH Bhaldgsl AdurthépdduahBee is the generation of smaller
pol yst yr enamlnts orlcomrisRbigletstoxi wat@sdm. t e[ err| XAD); silica gel adsorption
chromat ogra- phy; ion exchange chromat ography on carboxynet hyl cel | ul ose;
partition AREPARATMQNApPhy (e.g., on Sephadex[err] G 25), or countercurrent
di stribution; high performance |iquid chromatography (HPLC), especially
rever sede ﬂempﬁmBemﬁodi?smctyl - or octadecylsilyl-silica bonded phase
col um packin racem c amno acid is used in one or nore of the 1, 2,
3 or 6 positi gﬂs O@if@%m'ﬂﬁV@a&issqu'bnem%%ﬁ&eu&mtha%a@égm' .ligtilled water. The pH
di ast er eomef fhe SPFHW?ar!@ﬁP'PEF@f 1817 it FRSPYSREsiRM RigarbqgriBLhe saivegt wasdhng Apmavediunda d

t he deS|red’a ntainin aDa no aC|djnthe sition
is isol Bed a ‘%ﬁ gﬁz;n enEn § ? i | m1§(§@ rﬁ 559 ‘P‘)?chlor.
chr orat 59; Q?oc«ﬁ (i @.m% Ek e
fol |l ow ng arrp es corrpare vﬂeg terrporary pro 3 gn pro ess oly'

i nvention with an unprotected process for both an LH RH agoni st and an

LH RH ant agoni st. These Exanples are prdsented for purposes of specificity
only and should not be construed so as to place any undue |limtations on
the scope of the clainmed invention. 40 In both the products of Exanples
1 and 3, using the tenporary m ninmal protection process of this inven-

tion, there are significantly fewer inpurities conpared to the products
obt a| ned |n Exarrpl es 2 and 4 u5| ng unprot ect ed synt heses In addition to

o o Y




'PREPARATI ON A 50 Preparation of Boc-A@y-OResin 4.9 g of [err]-Boc-glycine
was dissolved in a mxture of 50 mgp hapgy and 50 n. distilled water.
The pH of the solution was brought to 7.5 wth aqueous cesi um bi carbonate.
The sol vent_was _then renoved under vacuum 55 After 18 hours of drying
under high RREEARAIIONBe [ esi due was dissolved in 150 ni . dry DW. 25 g 1%
chl or- onethyl a ol ene/ di vi nyl benzene (Merrifield) resin

g o Bon dE ol

(corresp n M ori de) was added. The m xture was shaken at

[err] for 24 a: .

Wi 1 DIV, W“"i“,ff i Bl bR -850 B i ST ARSI Bl
to yield 28.34g of Boc-Qy- OReS| n. 7 'EP 0 443 532 Bl PREPARATI ON B

Pr epar at i ongygimeeeg- Al a- O- Resin 5 Fol | ow ng the procedures of Preparation A
[err]-Bag-D-aranine was added to 1% Merrifield resin to provide

[ err] - Boc- (BYNTRESISIOFNAFARELMIAHETEMPORARY SERIISPROTEETION-ARELI N W TH TEMPORARY
SERI NE PROTECTION In this Exanple, nafarelin was prepared using the

fol | owi ng si dénthisExampler rafaeslit wasprepared ualrrgltHefellaWihg fidecchaict protectioh protoau: galttiroteztiéra.s
t he chl ori die)grginine(sd thpcmmea).twsylrprdtmlorﬁomstidlmandetmtyitprdmtlgdforpsmbect ion for
serine. 145 N"-Peﬂrﬁff]mas@smnm'wlf@m M@ (@dsranten 64) (Reup T Blis(Tosk G TP and @,
CA) (Lou, TStarBigcher OYWMG?CA)ma’HrﬁST(@ Syntly Teeh Blbe@h@mi(@é!a!?) Torr ance,
CA) (Pro and §e'Pf(°!'Bef)4 5N5!§“r\ HETQHEHClAl1), ere preparsd d {{Profh Ones
4-4.5N HCO hesqiutipy Hiabign. Y9h' H“*é?JV} °6Ua~’1k°¢ratﬁ??m'€ﬂte

he Sol 1 o 85%%511‘1"%@5 WIUQE%&M@@% Lt

the sol dfi 0 SR ' : ents
o vteg w AT A r,gg ﬁ °°§?ﬁ¥ o

[ érr] - Boc- Biwnbe e s v y 't"ﬁfetgss?s E:bib” iR 6
of a 5.0 LV@m,SZ altomat e phase - pep de SNt hest ar Titted
accessory bottlgss.apmh £d &S for addlthn of reagents and for

pressuri zation N«CB%BIA?gﬁ-miﬁbéé\ﬁd on and maiintenance of an inert atnosphere of
nitrogen. The fplaogubiig,o20dagv.aci ds were added to the [err]-Boc-Ay-Oresin
by DI C or HBt - ag<ssBosDahi) 15 eq@upiBt ng for ;3 hours: 25 [err]-Boc-Pro
2.0 equivVv. [ errye-E3eqyrAskeqliciHe. 0 equi v. I[err] Boc-Leu. [err] 2.0 equiv.

[ err] - Boe- D- Nal NeBoc-SeftBe@wiequiv.diBt [ err] - Boc- Tyr 1.5 equiv./HBt 30

[ err] - Boc- Ser ( tNBtBocT (. 76@quiv/HBHBt [ err ] .Boc Trp 1.75 equiv./ HBt

[ err]-Boc- Hi s( TNysBoc-His{Ts)d (J& equivi/Higit (pyro)GI u 2.5 equiv./HBt The follow ng
protocol s were (RgeGlu2S eadvdiB the [err] "protecting group follow ng each
addition. 35 The foilowrnsgwo@m'wemfed fodamave tha A= proteating ggunfellowlnp pach pddition. 1x 1ni n.
[err] (4’6/ 60% Progearp A3 The ﬁ'Y’Ts fir §FG’ ‘”E Uz%mmm Eﬁﬂ“zga((f_?fﬁ?i 1x1"["é-rTrFf‘ CH.Cl,
3x1mi n. e@ 0)13323%??"?1 c o, taNﬁ A Si o 1’2@1 éi %} é‘cf
1x1m n. B ;
s R B e e

min.

Progr am r’?é),,ﬁ'ﬁ é%%‘é’%’;' H"ﬁﬁ mgg,%ﬁg? o ,amflfém ﬂﬁ ﬁ E’gr’ 'ﬁ:ﬁ

pr ectl Ng GdeUHBR lggcteﬁmamp or the rermva e serine
side chain pr &G EéhQﬁpr&E&H@andNa&lﬁ{g sRB.IRNRPIRERA dr BEnébsh s B G s&duBite was
fol | owi Ng padabdsr@lthe’reshi wadhed with OMEGI] 3x2iin) MleON i minl) DMEQUARI: And\OS,CH dLh. Wheh
the resis Ve Baplensb ks dompibthd, the beftidd was ddatad frde Lhe T by tieifmerbwith Bbdtura@d§bition I |
4x1 m n. Whefamshbnia i ethasdfeeaboat 19Acursaapdue2seel, t he peptide was cl eaved from
the resin by TheatdepaptideivaddissoleslinaMvbdceiit asid anit donverted to theatatdtesalt by passdgathedugh or
about 18 hoawolumabf ASI3oUA resie (Bid-Rad) ke apetate wagiisstived in amrimal aeupt of methanol addlécatosd | C
acid an d C osided to eepirecipitatel the peptide Reverged phasdeyiPEC (Paetigib OD$:B A lacetonitrile with 0.5% acetic
acid)was used to remove polar and non-polar impurities. Fractions containing at least 97% nafarelin acetate
were combined and diluted with water and reloaded on a reversed phase HPLC column, and washed with 1%
acetic acid water. The residue was precipitated, filtered, washed and then dried under vacuum.
Amino acid analyses were performed on a Beckman 119CL amino acid analyzer. Samples for amino acid
" analyses were hydrolyzed with 4N CH,SO3H (0.2% 3-(2-aminomethyl indole) HCI) for 20 hrs at 110°C. _
55 Analytical HPLC was performed on a Spectra Physics 8800 chromatograph, using an ODS-Ii column from
Alitech, 5u, 4.6 x 250mm, 10 pl inj., flow - 1.5 mlimin., 27.5% CH,CN, 72.5% 0.16M KH.PO, pH-5 1, temp.
=40°C.
HPLC analysis of the crude peptide showed a main peak with a retention time of 18 min. corresponding
to nafarelin and no impurity over 1% atrt 14 min.




*a col um of AG3- X4Aresin (Bio-Rad). The acetatewas dissolved in a mnimal
anount of net hanol and acet one adde “)‘Pr cipitate the peptide. Reversed

phase HPLC (Partisil ODS-3, [err], acC nftrile with 0.5% acetic 50

acid)was used to renove polar. and non-polar inpurities. Fractions

cont ai ni nEZX4MPEE2st 97% nafarelin acetate were conbined and diluted with

g e%s%w»&qg%s%&ge i L
ri.ed undaer %p&exg)?ogpt\‘#a{ ReBe Serwas subsht maé‘n &190‘ '
BRIt ek et e g e

Anal y11 val et lsmmm LN G od B cli Ll
nal ytica HOGRId B EHR " Gprbtdied is Whsh Mﬁbt@l as g
usi ng as %&dd sfrithedidWith APAF t%dtﬁl&@{h the [afr'idstan §th mf %E thhﬂll‘:z’

flow - 1. ﬁcﬁWermme%K\p&%[nﬁfeeﬁmsﬁﬂ\eﬁ%ﬁx&ﬁﬁlﬂ e”?d pH=5.1, tenp. [err]

HPLC anal ysis of the crude peptide showed a main peak with a retentlon tinme
of 18 m n.EXasPLESponding to nafarelin and no inpurity over 1%at rt 14 mn.
8 EP 0 443 532 Bl EXAMPLE 2 SYNTHESI S OF NAFARELI N W THOUT SERI NE
PROTECT OYHTHERIS OF NG HRHANTAGENISTHEINGTTEMRORARY SERINEIPROTEESIION hat
[err]-Boc-Ser was substituted for [err]-Boc-Ser(tBu). HPLC anal ysis showed
a mai n peak BithisgExample apdiRit gotagenialy NeAs-Driial2)-BipClPheriPai3) Sar-Gyr-DihABGEhfLewn

i mpuri ty M‘h‘é’f"e(%rﬁiaﬂw WW§M "asrthm"qwrﬁ sidg\chain protection fratecgl: #altpratactiondor

" unpr ot ects@™ °'tfﬁ"e"e§"3rre as that obtained froma
fully rHt » l?°§ % gﬁ@r{?’” pnrd-ey) StarBiochemicalen c o
m yi el d np I'uim . nyy AP NNRIR)- lnealid \)“@Hk%wwq FAUSD asr 1B Bier

tectio E 2 Sraidladded E SIS OF AN LH- RH
ANTAGONI ST Lé'ﬁ NG, T »,‘i--}-'& I\EO'I%%&% Fl’?f’aﬁ? WEE’ r‘r“@f"é’"%??"ﬁﬂr%
ant agopj st , C]pé@gl_mfhe D-Pal (3)-Ser-Tyr-D- [err]-Leu- [err]
was prepar ed WBG&%&E@%W ng side chain protection protocol: salt
protection fomN«iBoc-BRrg(ERS.HEI 1(63uit. At ChI ori de) and t-butyl protection for
serine. 20 Ne-Bb&Tyr b.1 @quvIRBIEACI dS were obtai ned from Bachem (Torrance, CA)
(D-Ala, Arg amd-Bbeser(tBupR.aequi. ochemi cal s, (Torrance, CA) (Pro); Synthe Tech
(Al banyy OR) N®BblabPal3) 1.8 kquivaHBt (M | vvaukee, W) (D-Pal(3)) and UCB Bi o-
products (Bel ¢¥Bn3-Dp-CEPhéh@dquivAm no aci ds were added to the
[ err] - Boc- D- AINa-BG:-Rek2) 2.4 fequir./HBtar atlon [;‘3 In the foll owi ng sequence:

[ err] - Boc- ProApetig aghydside. 25 [err]-Boc-hArg(Et)2. HCl 1 equiv./HBt
[ er r] - Boc- L efnacptylatignfcapping)wasdong 'rA;a- Bognd L[eg.rﬁxc}egs I4Bt aguiv.) wasiBsed[fas the pouling- Ty r
2.1 eq&'lv°fﬁBPasE°é‘|"1"]°-aE§%h@38(F taBG al3).0 equi v. [err]-Boc- D Pal (3)
1.8 equiv. /H fror E%?%%ﬂ '?JC %@W]fareaeurvnqahe(rzsin waspub-

g, i R afterAla, Pro

gra g ftame b
akcs L me By oBES o

equi v. / HBtse 3’&’(‘“& 14x1 R
and Leu. LHP
an 10 g ‘1%6 i ';T'g é&b“m '°'1§§§§%"

th C

Bt - assi st 4 - P tI
\ el
hed wi tds, & (1/1 X, Betmin e im Qfﬁc%%@%gﬁmu ~DMF'
The foll ow,(n\gngg were used to rénove the err rofe g graéup

fol I owi ng eaprdg dwas ¥3d foRhOBMBIA dhthe PRBclif zgwnpe/@maf p.athaéaqsiuw BINGIES; ]
1x1m nag [Pecrgfe}n B wWdd/ubddfor ihe Temdval of theprétbetifidaro 30, Bof)D-Pa |pCl-Phe.
5x1m n., Et SAteCkilspidtebiiig)an®wsshingstep, fofidwing pl‘blb&m\Br B, Rfe(hﬁft afihdhicid INgdqhensd was\\a.S
first waslddsdand the Feainwastibi With QH,Cl,4x¥nirh,MddBl 4x1rhin.| BMF 2x1ihin 14hid TH.Cldxdmib Wide! 1 N
[err] (1/ lhe seqiOcwwas conppiated] th@pebtiderwas clEdvisd from thie resin by BéatrhenBwiflid saturatddivblution
I1x1m n., [oéamronidimethanolferaboutth hwmst abow@siCor t he renpval of the protecting
groups SHn Al ‘Hhe crydpg peiftide wis firet disaoivbd v 204 bgefly acidiand chwveried-imitBacetete sais byl pdssaget he
removal ofthreygha 'we‘zfﬁﬁ% resjy (Bio-Ras). The gcptatpywas subdjscted D chraingtographnon psilich githe.
column (CH,Clo/i-PrOH/MeO! leolHOAc solvent). the acetate fractions dissolved in water and loaded onto
a reversed-phase column (Vydec c-18, 15-20p) and purified using acetonitrile(TEAP: (pH 3). Fractions of the
desired purity were combined and diluted with water and reloaded on a reversed-phase HPLC column, then
556  washed with 1% acetic acid in water. The peptide was stripped with a mixture of MeOH/CH;CN/HOAG/H,0
(44/50/1/5). The residue was dissolved in methanol or acetic acid and precipitated over ether, filtered, washed
with ether and dried under vacuum.
Amino acid analyses were performed on a Beckman 119CL amino acid analyzer. Samples for amino acid
analyses were hydrolyzed with 6N HCI at 110° C for 20 hrs.



After each deprotecting and washing step, follow ng protocol A or B, the
next amno acid in sequence was added and the resin washed with CH2Cl 2 3x1
mn., MeOH 4x1 min., DW 2x1min. and [ emrd444sd28nn. \VWen the sequence was
conpl eted, the peptide was cleaved fromthe resin by treatment with a
saturated sol uti Uhalpfica %Qgé ﬂrnﬁgﬁton?gg‘ﬁctr;%ysﬁp Jrﬁn%pﬁ udh Qgﬁﬂ%s bC— (All-
eril: 20, ¢ ibEakb o {165 W0 =1 5 ki il by 2o ine
converted to |t4%xqg_et & y passage th roug 2 col umm of  AG3- X4A reS| n
(Bi 0-Rad). The a%@&&m&&&nﬁ%&%ﬁfﬁmm RS rERhEHURY mBaM pdakSk 1118 Mind @b other peak
colum Lerr] s@letqniwas ndtdttat AGE ML € fractlons di ssolved I n water and | oade
onto a r bver sed- phase colum (VWydec c¢-18;, 15-20[err]) and purified using
acrtonltrlle(T Pie# 3). Fractions of the desired purity were conbi ned and
di.luted with water and rel oaded on a reversed-phase HPLC col um, then 55
washed wi t h1l %SANTHESIS QE LI-RHANTAGRNIST WIEOUE TEMBORARSSERINE WMEQHQM a

m:xture of [err] (44/50/1/5). The residue was dissol ved in nethanol or
acetic acid and prenple p was reppated bying e Roe-Serinstead o BopBetiBd. wi t h et her and

dii ed under vacuUtRLCARRIYRS shewpdshenrspence ofinain prek a8 ik cosrespenting te i Antpganist and the
affi no aci d analP{es@iee ofga ippupty of &3% st 18dnimici d anal yses were hydrol yzed with

6[& HCl at [&r] for 20 hrs. 9 EP 0. 443 532 Bl Anal ytical HPLC was
performed on a i{'ectra Physi cs 8800 chrorrat ograph, using a Spherisorb C-8

(A T- tech), 5[ 4.6 x 250 nm 10[err] inj., flow=1.5 mMInin., 30%

CN, 70% T err)

é% thesis o Eo th'e %}sﬁ@&gﬂ‘ fgéfrh g[M% tﬁﬁ’lzs% ﬁaer[cﬁ E}%ﬁgﬁnéﬂ% a\lﬂlﬁsﬁone senne resrdu v:;:c::
at: rt 18 m n. ﬁ o&ea?&w Gr;’ ctn %s group
SYNTHES} S OF LH- REM,\ WT ¥ SER R|E PROTECT

was repeated using [err] Boc- Ser |nstead of [err] Boc- Ser (t Bu) . HPLC

anal ysi s showe@. t Apropsse sixfatre 1 tifwhizh theisaring eidé chatn idlfotacted. with @igroa s geiuo frgm t-iutyl ltyl,
ant agoni st and thervw.eébawdmeth&lswhtrimepwwyl.yndiétrﬁvdi%ywylrt 16 min. 15 Cains
1.: A process for the SO|Id ase synthesi s of an LH RH anal og cont ai ni.n

| éast one seri ST da\i@ gjféem“i %@EE@“@BH%‘P?%%’E’“%’P%’P%EPF"W@‘"fStHg%’""ge“
the side chain of lf?ﬂgeg'érqs' ?f BHBecti ng group which is

| abile to thosq, aﬂerawssuﬁﬁawbmfvmrchrer&x&s@eoﬂo%rskmamo protecting groups

ar]d renovi n said protecting group after coupling. 2. A process of claiml
i which the s&ti Apmicebe fo thaistlidipBasp smmersethmb&unahgmupamiﬁd svitk sequehdeiifithe formula
t-lbutyl, trityl, 25 pi val yl , R-B3R:BedlyrBt-lopiRFiArgyRe tr (et hyl silyl, and

t et rahydr opyr any| wh@ein Apr ocess of clain? in which the serine side chain
protecting group |s rBhinselested from iuroiimandiN-Ac-Bel25gen chloride in a C3-C6
al;cohol / dichl or onet R4iseelested from s, D-g-Cl-Phaand ®epsEPoss claim 3 in which the

C3- 06 al cohol is i sopRYpafirsted fram Teg, D-AP-Hel nqR;Pailie sol j d- Ehase synt hesi s
of! a conpound havi ?% Rhis selegind fromy %Ne%mE%fDﬁm(%PWﬁ F’)z] D-hiinghzd; Drieu, D-

[arr] |s sel ect ed® %@ﬁbﬁ’k %qag%zgrgnmd

Hiis, - Cl zPhe and
'DPaI( - R4 is selecﬁﬁs t;[err] D H s(Bzl),

DiLeu, Pal (3), i r? %&qp (ng wi OE quHe itio ith.a protectin
LdhArg(Et)2, L-hA Etiolto RS Syt el for G 8@ ; 'ﬂ‘ﬂ; OMacting
[drr] and NHET; rs'gfgeﬁﬁim e ﬁj&edﬁwﬂr@grarp%? ,T\eﬁfrh e&&s&.e& deﬁhnfﬂﬁ

WHi ch proce®s congking o('ﬁ?m&ub%ﬁsﬁdr&ﬂovﬂahﬂeak flo prote@ing dratl p%ftﬂ se?tﬁéér&lﬁ:héi after cou-
‘pdsition 4 with aprp.got ecting group which is labile to those agents useful

fdr renoving a-am no protecting groups and (b) protecting the side chain of
hitstidine, If [§ edemeess ofiGidim binghichithe perine side chajn Hﬂfz{;i‘,‘s gipupdsselectedfrenyibutyl, trityl, pivalyl,
dgpr ot ecti op agen?thﬂmPﬂaWﬁﬂ'Fg@ﬂ%MéﬁﬁmﬁyM v prgferebbebiMlng at | east

tHe protecting 7.9r R e o} é'arm% \INIE}&I tﬁeI g-gmi(r:lp g‘rlotr;ct%fg tgr%trrp i(s:géfecteﬁ fme-butyloxyearbonyl t-amy-

loxycarbonyl, isobornyloxycarbonyl, a,a~dimethyl-3, S-drmethoxybenzyloxycarbonyl o-nitrophenyisulfe-
nyl, 2-cyano-t-butyloxycarbonyl, and 9-fluorenylmethyloxycarbanyl.

55 8. Aprocess of claim 5 in which the a-amino protecting group is t-butyloxycarbonyl, the serine side chain
protecting group is t-butyl, and the histidine side chain protecting group is p-toluenesuifonyl.

9. A process of any one of Claims 1-8 in which the deprotecting agent is selected from HCI/CH,Cl,,
TFAJICHCl,, and HCI/(C3-C8)alcohol/CH,Cl».
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6. Aprocess of Claim5 in which the serine side chain protecting group is
selected fromt-butyl, trityl, pival rghydr opyran- 2-yl,
trimethylsilyl and t-butyl di nethyl si yq preterably, t-butyl. 50 7. A
process of Claim5 In which the [err]-am no protectlng group is selected

fromt-butyl oxArekias wag pesigff “Paﬁ; yeingaipherisorb C-8 (All
[err]-dimet H*)FPL@ + &6 8 PP IR 19l {ioY FHR (Pléraip; HaCBJH?" ﬁW@tﬂ"f‘%hy'Wla"““"

oot i o SRR o S R R 105

t - byt onycgmé "1”" MY side chain protecting group is t-butyl, and
the histidi 'E?(Aﬁ#ﬂ‘:% chain protecting group is p-toluenesulfonyl. 9. A
process of anyommeof Clains 1-8 in which the deprotecting agent Is

sel ect edf r @NTIESIS oF IERRHANIAdONISPREHDUT TEMFORARY FERMEPROTESTION - 10 EP O
443 532 Bl Anal ytical HPLC was perforned on a Spectra Physics 8800

chromat ogr aph, Exdfmpie @ was ropdat usisy N>-Boc-Ber(ifitead ofNeBbd-SerfBupr 1], 4.6 x 250 nm
10[err] inj., APLQnalYsishiwed Bheprasente 3bd redin ﬂeaki’t@%’rirﬁédh}aspoﬁﬁiﬂﬁ&ﬁ {hg latadoyibtand e
4.3 X [err] preaenge offa@ ingurity of 6.5% at rf3gmiiliesi.s of the antagoni st was confirned
by the pwesence of a main peak at rt 18 min.; no other peak over 1% was
noted at rt 16 min. EXAMPLE 4 10 SYNTHESI S OF LH RH ANTAGONI ST W THOUT
TEMPORARY SISRimE PROTECTI ON Exanpl e 3 was repeated using [err]-Boc- Ser

I nstead of [err]-Boc-Ser(tBu). HPLC anal'ysis showed the presence of a main
peak at 18 fi nAPeogass sthe prljd physe ynthepls ofan! nalog gnqRining at leastosesarae rpgidug,which
i mpurity®of 6. BYFeSE cqmpriseg p i“9 oy the side chain of the serine pesidue vy atmféeﬁgeaqulgﬂﬁ%@
synt hesis of affolatp °éﬁ%{1‘%@°fe'6ﬁm°ﬁ'r‘%§%@f‘°? ipg g5pHes andrempxing sald Rgieeting group
20\ procesgﬂ‘%B?’f’B "ses protecting onlly the side chain of the serine
residue with aapredssefddti Wuﬂlél?th%brﬁnbsih&chhﬁ@dr&ecﬁe@w&lﬁ‘&&rﬁuﬁ@ﬁ&&oﬁﬁoﬂﬁﬁ:ﬁm triby"

removi ng,A- am pRamtBhEimethdsi, fitethyis ,aﬁmxwﬁﬂd protecting group after
coupling. 2. A process of claiml in which 't serine side chain is

protected w3t hAgrogassefplaigeirenttioh the Beripaside-chait prbtecting gréupiis rentived by treatpent wikhHydrogen
t - butyl di met hy khieridg in,a Q3rGéraisohoy | dighlogoimethaneckolutiany ahydr opyranyl . 3. Aprocess of
claim2 In which the serineside chain rot ecti npgm?[roup I s renoved

byt r eat ment i t ﬁpW?fFBfg"éﬁ‘fnﬁﬁ'l“ﬁ'fcf'H'@q&r?sé 3'19' elsongp / di chl or omet hane
sol ution. 3@ ﬁpméasgfopmsmg%asskmﬂ&. i haldAE rf oot bRBiRh of o grmuia
i sopropanol . 5. "A process SE-RAPRIRIES| Syof @ conpoun
havi ng an am ngméeh d Sequence of the forrrula [err] (I) V\/nerel nlerr] is
sel ected from (pyra).&ékcﬁado.h}(pg@,dmé\&alh(.ﬁan_mf;r] is selected fromH s,
D- p- Cl - PRe_and D- pR¥is biieted o Hfs, D-p-ChPheimll BG-F-Pe Trp, D-Trp, D-Nal (2) and
D-Pal (3); [err] i sRsiebeatted trorh TOND-TrpNRN4IR) and[Depal(B); D- hArg(Bu), [err],
D-Hi s(Bzl), D- Leu, Rfs séhadied3jom O-N&i2), OthA(ER, MihAdg(Ba)pD-hpg(QHLCH,), D5His@2l], ®clelirldm
Arg, [err] L-hRei@)BSertEupandd-Bnd Lys(i Pr); and [err] selected from [err]
and NHEt; wherein Rtie selevted from ArgdishArg(Bt) t—Mrg@sblLMrn@HMa)n gnddysfiPaicand on;  whi ch
process conprlses 2 20 serine at position

M Regelegtedfrone Gly-hiy MI-NHQQW $rAleNtired NHES t t

a protecti nghwgammequla@mm‘ethtmm agents useful for

renmovi ng a-anin Pﬁ%'&?’%ﬁ?&) peofpgtingionly 8'!’%‘3‘!"?‘(‘7%%'!‘?@‘@%@%&%”@#'“9
histidine, if E‘l e ‘f“'s(\yg ysafyl fprere gmaﬁaa-mamfaf gdwgen %o
agent, ogto a
protecting gr og jst(’ﬁ%mg%'? oY wgﬂgtil;%ﬁgﬁp& {Wﬁuﬂﬂtﬁg“"@ s'dﬂclfﬂ“c%tgrscgu'of
Claim5 in whi the serine si de chain protecting group is selected from
t-butyl, trig ylaprobésyaicydim s inWhichdhY SériRgideRRairdpritboting grbwsbnshsdfmt-ba@dtmyi pivalyl,

t-butyl di et hy ketrahydtopyriiti-21 Afidéthylsilyl landt-bubyl dimettisily, prferibRCuty. of Claim5 in
whi ch thé& a-am no protecting group is selected fromt-butyl oxycarbonyl,

t-amy- | oxydar Boregess of @lgm&rmymm@q;@pmyptectmg group is selected from t-butyloxycarbonyl, t-amy-

err] - di met hyl loaycstenyhisphasyipwesarbonyiony '@HMU!‘%I?“"WPNYPQ’W%|0fr@r.ophenylsulfe-
[ I -di y nyl, 2-cyano-t-butyloxycarbony| and 9-fluorenylmethyloxycarbonyl

s5 8. Aprocess of claim 5 in which the a-amino protecting group is t-butyloxycarbonyl, the serine side chain
protecting group is t-butyl, and the histidine side chain protecting group is p-toluenesulfonyl.

9. A process of any one of Claims 1-8 in which the deprotecting agent is selected from HCI/CH,Cl,,

TFA/CH,Cl,, and HCI{C3-C8)alcohol/CH,Cl,.
N R D




nyl, 2-cyano-t- butyl oxycarbonyl, and 9-fl uorenyl nethyl oxycarbonyl. 55 8.
A process of claim5 in which t he app Pl BspBPt €Cting group is
t - but yl oxycar bonyl, the serlne side chain protecting group Is t- butyI and

the histidine side c ctin 0 ul fonyl. 9. A
process of HhyAYRE ‘p% hé F%’%ﬁ'@ﬁ’%‘ﬁ@%ﬁ@ﬁ@gﬁng agent |s

sel ect ed frwniﬁg@sofgwgnlmﬁd‘],wmg,p EP 0 443 532 B1 10. A process
of Caim9 in whi qfiidAs- yotectmg agent is [err]. 11. A process of any

one of Caims 5- 1QkeigD-pdi- | [err] is Ac-D-Nal (2); [err] is
Dp@-Phe & R? is D-Pal(3); -~ [err] |s.DPaI(3) [err] is [err]; [err] is
[err]; and 10 RsisD-hArgE®L ] 1S [err]. ;12 A process of any one of C ains
5-10 i n which [ er rRs is LshArg{BY.0andl U, [err] is Hs, 15 [err] is

Trp, [erf] is D NR(<BD-pefNeler] is Arg, an('ﬂ [err] is [err]. 13. A process for
t he solid- phase synt hesi s of a conpound having an ami no acid sequence of
the fornul al® ss of any one of Claims 5-10inwhich | [ ory] wherein [err] is sel ected
from (pyro)d u an (%“)ﬂ“Nal (2); [err] is selected fromH s, D-p-Cl-Phe
and D p-F-Phe; [err] is selected fromTrp, D-Trp, D-Nal(2)
and D-Pa#(3); [err4 ected from DN{aI(Z) [err] D-hArg(Bu), [err]
D-H s(Bzl), D Leu, D-Ser(tBu);and D-Trp; [err] is selected from
Arg, [err] L- hArg( G,y_Eﬁzrr] and Lys(lPr% and [err] is selected from
[err] and NHEt; WhICh process conprises the steps of (a) attaching Boc-R6-0
to an | nert1$0Aprdeessrpnpﬁﬁoud-|§ﬁa)ssamﬂesisg:fapqmomlha\tm aBaminp acd @qiench dthef@maai ds
and the %erine prot ected by boN%R%S&u—ﬂ'ﬂ}R‘-LbuRer-Rﬁn s@cessive cycles and
t he order fromwheght to left of the gnmino acid sequence of the conpound
\P romula (1), ( l%qebﬁﬂﬁmmgb)GhltandN-éor@rNﬂ(@f each cycle, the
Boc protecting gr dtfjs saleetedirom His, Hrr-Eicthe an 'PTE'FtPJ‘butyI group fromthe serine
or D serjsne by tréﬁﬂ%ﬁWW%T Dd'F!led'! %@%&t sel ected from [Ierr] and
HCI / | ower [er f'%ﬂfF*ad 1'&@"’9@%& %%P’r‘a‘} S Prftez). Py D-

cl eaving the (ﬂ'( %ﬁﬂ“ﬁ@ ? f% ﬁen@,éegd i sol ating
Y &M fofle-Nia 20 s einen Serinrest

the resulting pol
Fest phasen- Synt.hes

"Q‘S‘ ss°° (51'{ tLﬁ 'ﬁ)ﬁ&?dl glich der Sel tenkette des
Serinrestes mt fho AEESRA thS0&Hr 36 BN 4y k-Buthi i |
ist, die zum Ents'éc%seaéacwa@a.@.mi %eigﬁa °wuﬁeﬁneaﬂﬁoz4cia u'ihcgﬁfthb'éﬁn i of

ent hal t ,%45

Entfernen der Sgbiuraghuppe nach Kuppeln. 2. Verfahren nach Anspruch 1

dem di e §erl n- S@)smmag Bt thd ehd et bycbithe tothé&mg gidup biélsimuitinéailslythe t-butyl group
t-Butyl d- et hyomithe/derineldri kiR bytteatirent Witk aldbrombring lageny seediet frakSHDIOH/CI, Rd
G uppe geschi | t HCinovérdikandl/Cr4er, todbrmaipolypebtide/tiotrate!said sdlid suppoetem di e

Seri n- Sei t nket t ¢d) sledvifig 2igy polppeptidbl from théBmpgoncbly ammonvlytis,@hd or was- serstoff in
ei ner C3- C6- Al kdd) tsblatiigdte resuliieg pdwpedtide ung entfernt wird. 4. Verfahren nach
Anspruch,3, in dem der 3-CM Al kohol Isopropanol ist S5

\/J Patentanspriiche

1. Verfahren zur Festphasen-Synthese eines LH-RH-Analogons, das mindestens einen Serinrest enthéit,
umfassend das Schiitzen lediglich der Seitenkette des Serinrestes mit einer Schutzgruppe, die gegen-
{iber denjenigen Mittein labil ist, die zum Entfernen von a-Amino-Schutzgruppen nitzlich sind, und das
Entfernen der Schutzgruppe nach Kuppein.

2. Verfahren nach Anspruch 1, in dem die Serin-Seitenkette mit siner aus t-Butyl, Trityl, Pivalyl, t-Butyldi-
methyisilyl, Trimethylsilyl und Tetrahydropyrany! ausgewdhiten Gruppe geschiitzt wird.

3. Verfahren nach Anspruch 2, in dem die Serin-Seitenkettenschutzgruppe durch Behandlung mit Chlorwas-
serstoff in einer C3-C8-Alkohol/Dichlormethan-L5sung entfernt wird.

4. Verfahren nach Anspruch 3, in dem der C3-C6-Alkohol Isopropanol ist.

5. Verfahren zur Festphasen-Synthese einer Verbindung mit einer Aminoséuresequenz der Formel
R1-R2-R2-Ser-Tyr-R4-Leu-R5-Pro-R® ()]
worin
R? ausgewahit ist aus (pyro)Glu und N-Ac-D-Nal(2);

"
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5. Verfahren zur Festphasen-Synt hese aener Ver bi ndung mt einer

Am nosaur esequenz der Formal RI-Rt~gRgQksssygyR4-Leu-RLPro-R6 = (1) worin
R1 ausgewahlt ist aus (pyro)G u und N-Ao D-Nal (2); 11 * C L M
Sl EP 0 443 532 1 s ewt hit us HIS D p-Cl - Phe und D p- F- Phe;
R3 ausgewdhi t g}ﬂlﬁ‘f E%gf”’ -Pid D Pal (3); R4 ausgewahit 't
aus DNaI(Z) “f_'o‘;: GHaCk o) u,
D- Pal (3) f aus ls Bz. V%E@% gFggt%- @glir gL’eu d;balﬂg)

L- hAr g( Ef )2 ; | o Rs
st ,ﬁﬁkﬁ‘mﬁs&aﬁ%&‘%&*’ﬁw PR 1 g

AmM nosaur en m yoriaie RAthdsatrer ait N tz%,@g,e,, Yihd assend ( a') das Sc hfltzen

| edi glich der Shdssiaiidahd sehitssh 163@fch der/StitehRdite Fnetinin @er Ste 3f"hﬁ!.n BiRdr Schutzgruppe,
Schut zgrippe, diégegeniiberdbreneRRitelPRBI it Z0miEGRendNivbr BAMind-8éulzgruien HitSicH sii,
Ent f ernen von end{sybaaSciitdeniet geilenkarsvon Histidli, falld an@ésant, mitéitr Glupperidicgeariodrgitem
der Sei t enket t eMitsindasiieind nahminogriupgel Schngmeadfprnmoua igegen Bminplpse, odetiAdnmonolyse labil
gegenober el nenist\Vindides Entfémen mindestens Mm'garumoeleﬁtaﬁmmignkeppmce Kedpein.nt , odor

gegen Am nolg.yse oderqaﬁ%grgﬁlg | abi | st und das Eg%fassrgggﬁnmgmr:‘gﬁg%ﬁ&am er
Schut zgr@pp& d gﬁfﬁ '
Anspruch 5, i n\éq' efraliydEapyTan 2-¥e Y t"lﬂ'ﬁg& f}BbV%'ga'éﬂﬁaﬁPt"V'r st aus

t-Butyl, Tril ti/érta‘rtgﬁ Neith Xheprubfe5.i IQPX&ﬁg-s&u&b%ﬁg du%&ytllsihbsyt-mmomarbo%

t - But yi di et hy

rb¥iiyl, 4960t tbb
in demdje a-Ag Cﬂ:@ﬁ%@{.%@iﬁgy% iy blp okﬁfmmx;@.gmyyl oxycar bonyl,
t - Anyl ox?car bonyl sobor nyl oxycar bonyl
a, ac- Di net h§d - mbrdn mesh Anspiucies) indem dieceAniinerSchytzgsurre t-Budyitagcariiofyl ist, die Serin-Seiten-

nyFe’UI fenyl 2ke@9rapmltzuﬂlanﬁtbﬁumiyfo:ad waﬂsyﬂdihﬁmtemmsmwmmwmwamony. .

) Verfahrg g @Ans % de £m noiﬁgchutz ug{g\?w el quage-
BN bk v ey el ot Ll

Ver f ahr en nag hvdrapiensih Rﬁdﬁ?déﬁé mw&&@&.qt%rupp‘én eftRRrrd RIS MIEP HERMBHEBLGLARE N
entfernende Mttel ausge- - WAhl't I'st aus HCI/CH2Cl 6, TFAI CH2C&X und

Hdi / ( C3- C6) 1 Venfambrh@eﬁ@eﬁdeinbﬁdemsﬁredhaemmmcdhmAnspruch 9, in dem das
Schqt zgrappen BYAcieNsi@pigle M ttel HC i PrOH CH2CII Ist. 11. Verfahren nach
i rgendel nem deR?Dapr€pPifedste 1 - 10, in dern 30 Rl Ac-D-Nal (2) ist; R2
D-p-Cl - Phe istR*IRBa@iBy| (3) ist; R4 D-hArg(Et2 lest R L-hArg(Et)2 i st und
35 Rs D PBYR-MMBEDLE 12, Verfahren!nach i rgendei nem der Ansprfche 5 -
10, in demRl Em hASY(Eaistiued . R2 His ist; 40 R3 Trp ist; R4 D Nal (2)
Ist;: R %rg btRiFbem:igly N2 1st. 45 13. Verfahren zur
Festphasen m nosaur esequenz der For nel
R( - R2) R3- Se?y‘?'g?é%z cﬂ%ﬂ%ﬂemﬂg%?ﬂ%fs %R%%gﬁsgewAhlt et aus (pyro)Qdu
und N-AcD- Nal (Rz)H,s ausgew hit ist aus His, D p-Cl -Phe und D p-F-Phe; ss
R3 ausgeyf hit- hef,p@ys Trp, D-Trp, D-Nal(2) und D- Pal (3); R4 ausgewahlt Dbt
au D-Nal (2), RowQaieilet)2, D hArg(Bu), D-hArg(CH2CF, )2, D-H s(Bzi), D Leu,
(3), D Ser{Anpsgunand D-Trp; Rs ausgew hlt bst aus Arg, L-hArg(Et)2,
L hArg(Bu), L-RYGgNEHACF2)2 und Lys(iPr); und R6 ausgew hlt !st aus

A y-NH2, NH NHCONH2, D- Al a- NH2 und NHEt; 55 unfassend die Schritte:
s 13 Verfahren zur Festphasen-Synthese einer Verbindung mit einer Aminosauresequenz der Formel

R1-R2-R3-Ser-Tyr-R4-Leu-R&-Pro-RS ()]
worin
R ausgewdhlt ist aus (pyro)Glu und N-Ao-D-NaI(Z),
R2 ausgewidhlf ist aus His, D-p-Cl-Phe und D-p-F-Phe;
50 R? ausgewahlt ist aus Trp, D-Trp, D-Nal(2) und D-Pal(3);
R4 ausgewahit ist aus D-Nal(2), D-hArg(Et)s, D-hArg(Bu), D-hArg(CH;CF3),, D-Hus(le), D-Leu, D-Pal(3),
D-Ser(tBu) und D-Trp;
RS ausgewshit ist aus Arg, L-hArg(Et),, L-hArg(Bu), L-hArg(CH,CF3); und Lys(iPr); und
RS ausgewahit ist aus Gly-NH,, NH-NHCONH,, D-Ala-NH; und NHEf;
55 umfassend die Schritte:
(a) das Anbringen von Boc-R6-O an einen inerten festen Tréger;
{b) das Hinzufiigen von geeigneten Boc-geschiitzten Aminosauren und dem Serin, das sowohl durch
- Boc als auch durch t-Butyl geschitzt ist, in aufeinanderfolgenden Zyklen und in der Relhenfolge von
rechts nach links der Aminoséuresequenz der Verbindung der Formel (1),

T

12




{a) des Anbringen von Boc-R8-0 an-siren inerten festen Tr ager, (b) das

Hi nzuffi gen von geel gneten BoC-gescEt, w nos| uren und dem Sorin, das
sowohl durch Boc al e such durch t-BU geschltzt let, In

auf el nander f ol genden_ Zyki en und i n der Rel henf ol ge von rechts nach |inks

der Am nosi ures é@l gasElimipiore ﬁgem p?r t-Bytylgruppe aus dem Serin oder D-
| 1111111111111 ﬂﬂmﬁﬂd&@dﬂsl % In ft el §°“ Mitfel, dgs)aug
El | mi nber en der 1§ 8’ ?X'ﬂgﬁ'@}‘ﬂ}? '&Ftﬂ?ﬁ? Isb ugém PPWW@%ﬂbgasg{?geﬁem

Serin odér D S ZvKi I mt ei nem
Schyt,zgr uppen eg Pg A %p%?:sy .IJ éj"ﬁ%% gﬁ 4

HCl /'Ni eder al kan ausgewa um ei n Pol ypepti d zu bil den, das
an den 5 festen Trager gebunden |st | (d) das Abspalten

des Pol ygeprbvbadiéadiang’ Agl er durch Ammnoiyse und (e) das Isolieren des
resul ti erenden Pol ypeptids. 10 Rovendl cations 1. Procede de synthese en
phase sol i de, dbrodbdedirsasse efithatedoidEldtRataRER Wb LRRHEBEHANt dOMBIREUNGBIIE €érinG Pro-
pro- cede qui EsaETI Cdnibrdnd OétapRRoBRARY r $dulginerit BpNainesiatElald G Pésidl 84riaé Bvel Bn

| at eral e du r egroupe poEteur qui ast @bile wis-25visdes ageptsatiles pabtilélimjndtion dds gronpas|pmtecteurs de
vis-a-vig des lalpaetios atatinbas, apleslouublagyl Iréminhattohdmtdmpeg:mms protecteurs de
15 | a fonction a-am no, d’gr es coupl agl eI I mj nation dudit group.
pr ot ect eur, 22. Pm‘fﬁf’%%‘ﬂﬁ'e'as?]’i"\‘ﬁﬁ@"l‘ peloquplin alp Efﬂ""!d gs4qae gs 6e gugc wrgrouge
laterale de | ah;gé'r"i“'n%b%%’?"pﬁ? Bitiaduiiefytle. WIVBTWﬂﬁQUt&'ﬂB‘PWS'@HTF sthylsilvie pivte s
tertbo-butyle ,' i val yl e, tertio- but yl di mht hyl si |yl e,

trimht hy¥ai §yi srogis buffahtirelaNdiéalons, 84a81sasdi 1o §iBupe protecteurde i chaniistériel e 15 Miriné &k

| a revendi cat i gihing pardaifsehfst une sdiutioh & ERIBruR Ftly§64eRs!dans'h héfangd1@eddrenica CBAL €
de\la serine eshlorciiétiahdle par traitenment avec une solution de chlorure

d' hydrogene dans un nel ange al cool en C3 A C6/di- chl oromet hane. 4.
Procede gui o-anll’romé#matmiﬁwdmﬂmSdarﬁéﬁqsélla!@d@h'cﬁéﬁ@@dﬂsoma@ A CB est
| ' | sopropangl . Procede de s nt he e en
possedant ufre %@?fﬂ%??éé"tﬂ“gfﬁwa“ %; al%
R R2- R3- Ser Tyr - R4L R&Prlp RO 9 hs
| ea groupes (pyro)

les groupes Hs, . t@? IBEté%s.

ds d' J)
nt une séquence d'amlno-acldes e formule

'I' e RWest choisl entre
al éltofg Ac_D Nal R2 eat choisi entre
HI g& Si entre | ee groupes
Trp, Drrp, D-Nal (Z8s ¢t o162 aroubis Tas @1(2) g@es groupes D-Nal (2),
D-hArg(Et) 2, D hA"gelibhoisi ot e 5] &) plakdet E{B (BB' ﬁM'E( CH;¢1) (D3l)ns(sz1)
D-Ser (tBu) et pydif B-pa @gj;«@})gﬂﬁfment re Arg, L-hArg hAf t f
L- hAr g( CH2CF3) 2 et Rele¥ichéditetre: Ang L-hRS(EDS L ARES L- cru;c@iz)ét ysiipr) ; B NHCONHZ
D- Al a- NHZ et NHEt; Rﬂ&&hﬁé‘fbﬂﬁ-@y:mdzeﬁﬂ.ﬂl-leﬂﬂH{mmaﬂ\l 'etMHELPr ot ecti on sur
| “atonme Na; pr ocedes diftio-a2idsgnstanbflunisadunk pofeatpn sarvatemellant A pr ot eger
seul ement | a chai nBodédd qii @impredd(a) létape consigtare B ptigeriseiemsit la viine latérgle dalp Sérine
prot ect eur qui en msitidnedoaveeungroupe protesteul g estdpbild ds-atvis Hasagents utilds'pedril éliminationcles
des groupes prgroupes profecieursedellaforictiorod-aruine, at-(bie metection de(ldhghaing lapbraietdedbistidine,gkelle a
ns |'at er al estpésente aveungiongs labile viea-ved'woagentd'éhremtwweéem@m glyregroupea-ami-
gr gu{)s | abi |l e % su@uqm'@'vmm@eme@t@mw@rﬁl-a@aq'oa disp (oiag tej amype)Protacteur
groups a- am ‘i’eﬂad‘ame'até“"ede 18,88M"QY" une ami nol yse ou ammonol yse, et, apres

coupl age, | gel biglddglinghtifted d.éE?b d4n§ 2’%{9%8 %e%&ﬁﬂia cﬁ&nJ r§| @&ll‘éztnne est

| at er al e45de 'I gl dnfiies up lyl
I's groups pr ot ghdétn gﬁm etertis-bit}lé: e © SI

entre | es groupes tertlo bu er trityle, pirvalyle,

t et r ahydr opyr aPmesd@ suiaet la tevendiestioy s,sdahg/lleqmelab gitoayrel firalecteot/deyta thnetiob haininb leytichgisi et
consi sts de pr eitrelesigrepasiterticbulyiaygadonyi terto-anyloxycabonyle, isoboroyiaxparbonyley a.otdinhéa
revendi c&t i on By-3dediméthaphentyiokysagenylesthpniroriéersukényle 2tcxandartio-butyloxucaronytest
eat choisi ent# E!UWS""Q‘I“UW@ODE? tio-butyl oxycar bonyt e,

tertlo-arryl a ISO‘%E] ¥I%ar n |e a(r@g
t hyl - 3, 5-di et e, ftPH nigo est un groupe
2- Zyano telrt i o@ gteg Tﬂé? 32?'"1 %é% E upe tertio-bu-

Procede Zul vant" 13 revenar ca ans ups protec

I af onction @- apfoseae awantunequdme aarrévbmobnsnyi %Hﬁﬁfsb&“ﬁébﬁtd'élﬁﬂrﬁﬂ&ldﬁﬁrotectlon
protecteur de éshcikobhéntie unaishngd BCIOR, A us MBlakyd TEALCHLON, & uh HidRindetHGl/aiBooDbr C5 &
tyle, et |le groepr,cprotecteur de la chatne |aterale de |'histidine esat un

groups p-tol ubnesul fonyte.
ANMRR O RN D
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9. "Procede suivant |'une quel conque des revendications 1 A 8, dans |equel
ragent d' 61im nation de protection Eﬂé‘g? gh entre un nelange HCl | CH2Cl 2,
un nel ange TFAI CH2Cl 2 et un nel ange cool en C3 A C6/CH2C12. 13

111111121 2121121 2112111121211111121 EP 0 443 532 Bl 10. Proced6 suivant |a
revendi cat i ¥h F§°°E éﬂ‘aﬁ"af"éﬁﬁé?"df”%ﬁ‘é’mf’a’ﬁ "?é!"?'r‘d’%i‘bﬂW"lmeb‘i'ecR’%tE?“i"Bﬁ”'té'gl’"él?ﬁge

n6l ange HCl /i P Ce- 5 11. Procede sui vant |'une quei conque des

revendi Cat'ﬂn§=r§oé@ésjuﬂantﬂﬂ-ﬂﬁuégﬂdﬁﬁhe&eﬁtﬁ&'h&ﬁ%%tﬁ ,ddRs 16qugups Ac-D. Nal (2); Rz

represen?b un gr ouAGephdséh NEIEPY bsents un groups D-Pal (3); R4
repgasente un groupseptdséhty @,(EE;HE.:?D ptilPhe; | Rs represents un groups

L-hArg(Et) 2; et RRerpRiséfiimigoupdD-gaI@YPs D- Ada- NH2. 12. -Proc6d6 suhvant

| une quel conque G@sepréaants\thigraapeé DRAgENs 10, dans | equel R1 represente un
groupe (syro)d u, RRIepréagnmteaswrdupe LiMArg(EYyes Hi s, R3 represente un groups Trp,
R4 representb un Récappsend Ukigrqupd D-AlRNHepr esente un groups Arg, et R

represents un groups d NH2 20 13. Procede de synthese en phase solids
d' un conpos p'9 fygnt{} e °5W8"§@|185‘é"ﬂ8q“|"ornul e

Rl - R2- R3- Ser - Tyl ddRpfP ?l“eF!f" 1) dans laquelle Rl est choisi entre
[as groupes (pyro) '?5’ “N!"Ré“fi (2) 25 R2 est choisi entre
| ea groupes His, Lx, p 1 r°u° -N p -Phe Ra est choisi entre | es groupes

Trp, Dtrp, DNaI( ‘est. cholal entre |es groupes D-Nal (2),
D-hArg(Et 2, D hAr g4 3)2 D-Hi s(Bzl), D Leu, D Pal(3),
D-Ser(tBu) et D-Trp; R6 est ch0|5| entre |es groupes Arg, L-hArg(Et)?2,

L- hAr g( Bf) , 14. - Préceaq da<pbiia) an phhselsplié i'Gr compose hossliant une séquence d"alino@sitiescla irbile
entre les groupes dy-NH2, NH RHBZR*-Ebr- T RAILeu-R¥Blo-B8 NHE) ;. pr oced6 qui
cowprend | ea 6t apsbnslaquélb) de fixation de Boo-R6-O A un support $olide

I nert; (b) d'addi tR'estchoishentiedesgrouphs<p @ﬁthe@-Naltﬂges avec un groups Boc
et de | a,sérine prl%itesgms'a\tteéssmmeesm B et un groups
tertlo-butyle, dar&’eﬁé@‘%ﬂﬁeﬁgﬁwéﬁp‘ﬂ'@v a'&?&ﬁ@ a' @dre de la ss

droite vers la Pﬁ'ﬁa) iP'ﬁ”éﬁ({C%‘PRF@ Nel@) RhAB(EDe 'Hé‘gg(@ﬂ] %Mf?f&%:':de DrRis(Eal e

(1), (c) de6li s e ch prgﬁt@&ﬁgﬁﬁoo
S;r t fglrr?;';rngngcteg GE{ %ﬂ%&ﬁﬁ"ﬁsw&gﬂé? Jﬁ?% ent resunene

nmel ange HCI | CH2 th?t@eol or knf 6rl eurl CH2Cl 2 pour f or mer

une | i'ai son po- w@a&&h AU oSl g .szsaoc Wl A o
pol ypeptide du 8¢ dn o BEEHY Y W éﬂs b{s%l% Gra
rdsul tant. 45 5Qiceveidia mule @.

% {(c) d"élimination, & la fin de chaque cycle, du groupe protecteur Boc et sumultanément. du groupe ter-
tiobutyle de [a sérine ou de la D-sérine par'traitement avec un agent d’élimination de protection choisi
entre un mélange HCI/CH,CI, et un mélange HCl/alcanol inférieur/CH,Cl, pour former une liaison po-
lypeptidique avec ledit support solide, .

(d) de clivage du polypeptide du support par ammonolyse, et

(e) d'isolement du polypeptide résuitant.
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