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al so provides a process for f49wergroduction of the compound 10 of fornula |
conpri sing joini ng(izmnvaﬁmndmzmssamysmmmdﬂﬁBMe the peptide units
bei ng such that when joi ned RENE HBGUEN e of the conmpound of
formula | is achieved. Pref eFBmWB'FI}{ﬂg W%Emts i ncorporates the
group of formula I, 15

H Cys- Ser - Asn- Leu- Ser Thr - Cys- &9 PEPTIHES 15 wherein an S-S
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am de |inkages 20 | Thetpsent @iventiod pzavqumptcp pound of formula I,

20 The peptide units conpri s am no aci ds nay be produced
by [Price 25p] 2 1, 320, 298

-2 general |y known nethods iﬁéhﬁé“m’L %’Tm'cﬁﬁ’aﬁlﬁzw'm B0 ni ng t oggt her
‘the con- stituent am no aalhdasu-nhrtchsa-s&%ly-rmdPﬁmtezr one at a time, or when

appropri at e, by first WO SUI tabl e petg)t | d? nd i these
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group and a protected term nal carboxyl am no acid or, as

‘the case may beys a peptide, having aﬁ_&@s&ggmaéa.m@gxyl radi cal’ Ipnd ais
pro- tected [err]-am no group. 10 The carboxyl radical may, for

j steinylqumits, and preferably also. the
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It is to be understood that the expression “peptide unit” includes within its
_meaning a single amino acid, and a plurality of amino acids Jomed by amide linkages

20 in the form of a peptide. : 20
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azi de, anhydride, imdazolide, isoxazolide or an activated ester, or by

reaction with a carbodiimde or N N -carbonyl-diimdazole. The preferred-:.~,

condensati on nethods are the carbodiinm de nmethod, the azide nethod, the
met ho@ of the activated esters, tngaggehydrl de nethod and the Merrizfiel d
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25 Wth ref E’é’“Bda F%t}%:lpfsf hY:és‘ rqflﬂéda Fsarmrh%r a suitable
radi cal for T’gf’fg Vi ;Pgﬁ “CF' o %a be but yl oxy

r adi cal bt;ime& ersfaroat aﬁtngvc@es n§ @b Sf dizse e et ethoxy, tert .
anyl 0X, the am!dsfeancetthearbd X PBs deadibdaherel nafisr, 4 suitahld 3¢cdb®rused20 30
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free form ogditdd daGdglhe Gekirtel SHth® bdeesd for producn pu ﬁpl ex form
Such | atterefff:mdrm c nblal bsedea entTwith al;emg oor-ddhdnrg agents. 45 vi ce versa -
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t he r%@ge tered G0 di yi ded
doses 2 or cBmltu: c@xhpduﬁu s lgﬁlﬁ% igagﬁtelon - faﬁifsh c‘%d ndi cdt ed
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chloric, sul phuric or phosphoric acids. An exanple of a pharnaceutically

accept abl e 65 heavy nmetal conplex is a conplex with zinc (Zn).
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conmpound of fornula I, in free formor in pharmaceutically acceptable acid
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The foIIQW| ng abbreviation are used herel n, -v,i'z., z

Car fobenzoxy (Benzyl oxycarbonyl) Bzl . - = - Benzyl BCC
But yl-oxycarponyl :10 : Trt Trityl =
Iniphenyl met hy| $ 10 dpgo,zss tert, 3
But yl oxy ONP. The invention E{ﬁrﬁ?&%ﬂ
24”5111 Gl or ophenoxys e eae siab W PaR oo comporion oot
Et hoxy salt or heavy'i ‘metal. complex form as active adept, I@ssocxanon with a pharmaceutical
Nigt [0§ er - 5 g:};:ae;et fg:mcacorln TISin from gy composllttsm:f ::aﬁ):i’e faor etxample, be in unlt 5
L Aspar agi nyl Leu © The fﬁllowmpg abbreviatibri igw heréin, viz. B Thr
L- Thr eonyl : 20 Val
L Val yl Tyr 123;1 L- Tyr 65yl Ar §arbobenzoxy (Benzyloxycarbonyl)
lﬁb‘r ginyl Gn BOC L G L:l__l am ny exlEgutyloxycarbonyl Gu
= L- 3 utgnyl T o= Tru:yl—-Tnphenylmeth;f5 Hi s 10
= L-H stidyl Fro 831;’ = = N t}!ﬂe:y;; _
= - =IN1 nyl ester =
Eycylt !‘ysl OCPL LysyE 30 P uogg}lg;ophenoxyqls _
1£ysteiny M y
Pi'val ovl MCP 15 [err]- I\dmcapt opr &pl onyl g 15
N-Q<ysucci ni m de ECC NO.= = EthN »gpcar bonyl 35 .
- Di | ohexyl &rine L 35

Oﬂfz representative process f@ythe proﬂhctl OnL@u corrpound of formula I

| now be descrigbed in the Tl | ow ng=ExaanETh}e6nyI he foll ow ng 20
description all tenperatures e indicaed i nikYalyt ees Centigrade. The val ue
c for the optical rotation anghnts to £ 40 -t}'yrfnsy!
EXAVPLE Ghn = L-Glumék gProduction of H- Cys
- Ser - Asn - Lews- Ser - ThGlu Cys - ¥al - LE-ta;lutanGly - Lys - Leu - Ser - 25
,GIn-GIu-Leu-His-Lys~Hl¥_eu-GII=F-ThrLH 1 - Pro - Arg - Thr - Asn
- Thr - Ay - Ser - Ay - Thrf;‘iy Pro - §H2 . hg' etate . deca- hydrate 45
ajg BOC - Cys - Ser - Asn - lmgh - Ser = Thr - s - Val - Leu - Gy -
Lys(BQOC) - 45 1seu - Ser - @ym - du(€rB) - L@gstmnyHls - Lys(BOC) - Leu - 39

@n -Thr - Tyr - Pro - Arg - - Asn= Thr Pivalgy @y - Thr - Pro
- [err].2 (err]COOH . 3 [eridsy 1.0 g & nonaﬁ %{%ﬁ‘”’ﬁ ?'ltlal sequence EF
dgscri bed below) is dissolve®&dm 10 cc=50 Edéxyattept Nyl formamde, 1.5 g
of . N-hydr oxysucciasi ni de and @@ g of & cycl oRisyohexylam®® car bodiinide are 35 .
added, the mixture is stirred at 25 for 6 hours, filtration is effected and

t he filtrate is evaporﬁtg %&%’; @s@:‘:"'gfﬂgﬂ? @ Qur nwétfwecswwftfwm@kaﬁwﬂ

aget ate and di et hyl etM&r

Ser - Asn- Leu- Ser - Thr - c,m.e\i%iue he&- tm'i%otaml}, bnﬁ%‘n%aed IF d§g4§e er ki ad?' S

obt ai ned and is dissolved in 10 cc of di rreth I formam de.

1, 320, 298 40 LE 31 g nf tr| cosapeptl de 40
disacet at e (partial sequeng ﬁﬁ:@ﬁes&gl %%]d g e_rd .}hr Ofvat - Leu - G]

N- hydr oxysucci ni mi de areL d s éuQI‘H@.D v NeuTi GG UMy 1 SyrStind L ed

at 25[err] for 16 hours. emeaﬁsm-dnumedyuSe-lmyeﬂ‘apoPﬂtemzthexw;-gmesdeca-the
residue-is washed with dlh@‘!’ﬁ?l ether, chloroformand acetone. The crude,

psoot ect ed dotri acontapeptide i s dissolved in 50 cc

of a mxture of qhlor %orsdmetﬁarseumt.emeu Ser - TR -(C§9- va: Leﬁ)-GlyThEys(Boc - &
resulting solution is ar rlamgs& -|<mnl-atyﬂ03‘Bana -SHiik + Los(RE) -A@h LG { Bh ’ﬂy&@

cn), which has been bal a AHﬂxt'ﬂFe Bivdi Ser e@labolks. - Etout Mh s
edsf ected with an increasij
fractions which ggnt aig dmyptm 1I5 M&hﬁgm@?m&&@ﬁﬁgﬁ s

washed with diethyl etdabsdiiaid aiteOadded ﬂ:dmuzeui-edxvsarre ﬂtﬁ&%ﬁrldrile)dﬂr (iﬂtﬂtfainjs eifemegi
:h| gh vacuum The prot Emt &t he Feyidue 1s washed with ethyl acetate an
hi BT AR e

Ing is

l )
. _ BOC-Cys-Ser-Asn-Leu~Ser—Thr-Cys-Val-I.xu—OSu, )
: 65 55 having a M.P. of 242°, is obtained and is dissolved in 10 cc of dimethyl formamide. 55
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in the headi ng to part a) above, having a MP. of 230[err] (deconp.)
[err]= -45[err] in 50% acetic acid, is obtained. b) H- Cys - Ser - Asn=*
Leu-Ser-Thr-QIs-VaI-Leu-Gy-Lys-Leu-Ser-JGn-Gu-Leu
- Hs Lys - Leu - dn - Thr - Pro - Arg - Thr - 15° Asn - '
Thr —-4—G-y—=—8e Gy - Thr - -E%EO’%\?&T soddrate —-

15 3.3 g of &m tﬁE@Jpﬁffd@@aQﬁEer(pﬁ'ﬁQ%qﬁaﬁ@thﬁ descﬂiea%@&v@taﬂd 12t | hydrate of
part a) aref mafeadedaanSph!emeandfmmtxnmgnmmdamﬂ cc of

trifluoroaf® ‘160h° © {5 cypporated p (dpREsY thepreydugit) W eho[err] fox
it o on e S R e Bl SRR T hoo s
0.2 N acet (: 30a5Y, THe NRsultidl Lkblutiva isSarfah@atxﬁ Clayatst b dGsiles gél0 column Of

Anber lite- rmmm),(mrm é@e@alahcedjmﬂm crettateé)\bovt )Ebtphn lis zation .is

effected, € 8jcan % fo | ed over .
pot asgg um ﬁfi%te gg;guregﬁfl € are vap ?ﬁ su %J wzt g ted he Iﬁyarrpl e 1o
havi ng a MnPhe Gdadid Qﬂa[pmra]) a(;de,dmmtge)ml['e’m;os (de&imzf)r lalb™=50%6 @cetic acid, is
obt ai ned. PIROBCKTT|acHYy @bt!ilfﬂRTl NG MATERI ALS EMPLOYED I N THE 25

EXAMPLE tﬂ—l - 25 PARTI AL SEQUENCE A: :
H Ser - G y- Thr yPr @ NHL.er i, & I 0 HG.,, 1 g Thr-NHN[err] aré&s
di ssol ved gjt] g&i Ié(%sln;%fd fﬁlﬁréusiﬁx‘g%?&lﬁ;dr@ﬁh%%u 3y ng‘l-dé liters of 1
N sodiium ni t réttne 'ahre @ldde%r iyt e lhS- monLNHﬁhmacamrdccmﬁﬁate car Bonate is
added unti l. £ Prqigsted (ﬂ°[§t“$°6ﬁl’e8 @“feo @the’f °ng azide is 30
extracted W4 l{gﬁ‘sﬂ\ilfgeﬁés e'e°£p"cfge$,u ‘&t‘;ﬁf ?3“ o-NH err] . 20
hydr ochl Orreei&uelxﬁtdﬂsﬁﬂed?ﬁ 300 cwatttezN ode and 77 cc of
triet®#yl a@ h@bt@-mjtﬁéﬁ (Regjstered Ayade %@m@é lmlatmnut e&ﬁmed,ZO[ eft] in a.
vacuum and t at 25[err]. -
The renai nidjges 455%051)%31 be% n§acm%mf residue is -
di ssolved in ethyl acet ate the soI uti ‘on is washed with water, dilute 35 2

hydr ochl ori c a Clum car bonate solution and is dried
over godi um sﬂﬁ)ﬁ‘é&gﬂ’ﬁﬁg gﬁ% COVEPHY I by evgporati on

in a vacuum the residue is dissolved in vvarmet hyl acetate and 1's cool ed.
Z- Thr - Pr o- N{\%TIrA]L SEQUENGE & :M MR Serely-TABP@NH., [err]=-72[err] in 95% acetic

acid, is ok t ggiqﬁgd Z-Thr-Pro-NHerr] are 40 subsequent |y

di ssol ved |n T Tale QS IO qu} h Y fraRekbRri ¢ acid, and
40 hydr ogesad, |a 0155 &ct od iun:iﬁrﬁéar aje A {;‘nmeg; tdisﬁgl n the presence -
of a 3all adrMmtcatSdﬂ Sintil fhe IpHertthrowluugi whdupt tte 8, the bmlmlaam 6n i s3kvapor at egy

in a vacuu awal Yife JSt ‘]ammﬂ%%i 2 E&@mﬂﬁ%ﬁﬁ%}’ ?‘H*Eigﬁ%ﬁ‘ acet at e,

wher eby H- tﬂ&&ft ferr]= -64[err]"
_ i n 95% aceilio®edai®istind bver ﬁgﬁz at 25 0Thedmaining dojutiondis &apordddyin hivbduarh,! |
45 143% g W r@idge s dpdolyadein chithyl a¢etateg thensoly@@ @onadtedmmrmm,odmnreand 81 g of

N-met hyl nw ‘r'l}'he reag{’%;‘gﬂ?&f (Eagmﬁ- b% ora Dna;gals B resuiur:r oformc acid 40
i sobut yl e,§ Eotv@&?n wat hsetwveeiateymaqsce@e&i iﬂ gutes a sol ution
of 6.6 g of48Yl fudé*rre—a2hinl 9505 taeetic raﬂd,ﬁﬂolﬁﬂnddf 9x Ioﬁzetmmaa NH, agtdded, and t he

m xt We i ssubieﬂqe#tb'cﬂlseﬂlve‘# @ﬂp?n‘! A ’ mrvé 269 rc t!fﬁ N hydrochlpia geid, Aide redtion

mxture i s’ o mﬁ%ﬁ%‘“ 50 5

hydr ochl OF jefidGs Washdl Wik &hyl ket and the organic
phase is rérﬁiﬂéd[aw%ev&ffomasb’%oracena' laed,rzesbthmedng Z-Ser-Ay-CEt is

recrystallé acetate. MP. 103[err], [err]=+3[err] in dinethyl

f or mehi de. ) Oof RSt gtegsﬁ %ﬁ’l%&‘g&ﬁ%ﬁﬁ% &(‘N&gmﬁf et fanol , 27750
cc of hydrﬂ&pmn fadded 131tk BRG cacxansaéftyretet sreal | oved to :
stand at rmbsyueslypdded dmpwisé. difte2100Bimges a‘EbleuonrongGalotglycmenMSsters 55 filtered

of f % f\ﬁkl?rﬁh%tsrré#et |
2 serfiG y%gﬁr&a i f&“&ﬁ Eﬁ%ﬂt‘eﬁﬂ@' ?(éiéﬂ;] n*Yinethyl 55

f or mam de, remsved by cdvipas non "THb resulting Z-Ser-Gly-OFt is recrystallized from ethyl
, 320, 298 acetate. M.P. 103" [a]p*=+3° in dimethyl formamide. 19.4 g 5f Z-Ser-Gly—OEt c)

H Ser-dy syofved Q{ °f%b ccyof Ay hydeptenare. e ?“&et@ol ut nin o
ot hy|55et he%lm[ﬁte is % % ?'gom%; ﬁhmeggm% eJ %é) 60
Z- Ser - G y- Ziskd-6: Bavﬁxg&SMva&idlsbhe[aﬂ,”l&:+5" i dirfietfy foimﬁxde, nsbutyl nitrite
are subseceheained.y added dropwi se at -10[err], 18 cc of triethyl amne 5

are added to the solution, and f||trat|on' I s subsequently effected.
12 g of 5 H Thr- Pro- NH[err] . HCl are sinultaneously dissolved in 100 cc
of dinmethyl formam de, 6.2 cc of triethyl am ne are added, the precipitated
triethyl. am ne hydrochloride is filtered off, and the dipeptide azide

sol uti on obtai ned above is added to the filtrate. The reaction m xture is
allowed to stand at O[err] for 2 hours, is evaporated to dryness, 10

the residue is dissolved in a mxture of 500 cc of methanol and 100 cc of
wat er , and 10 the resultrng sol utron |s frltered through a 100 cc Dowex 50

-, —— o B T 1

"_Fl’

30



S crystal lized from net hanol /et hyI acetate Z-Ser-Qd y-Thr-Pro-NHerr],
hav¥ng a MP. of 132[err] (deconp.), ferr]=-22[err] in dinethyl formam de,

is obtained. 15 . 22 g of Z-Ser-A@y-Thr-Pro-NH err] are dissolved in.
a mxture of 4406 cc of net hanol 15 and 88 ©¥%4% water. and hydrogenation
is—effected at 20[errc} g pRNgSSur e in the presence of palladium
cgharcoal . Filtration¥sy fgr)

u@m dYogét &ﬁﬁa@dmumg eihw dilieRhr@ alichd QY B0OQE 3t ed
dryness, - the resi dmﬁethySf Ig er-m;ammu dlssolved therein. 5.4 cc of

- - it il i
éﬂSm:\j;‘Gld?/ rrgm ylpr 1?orNHZtert Hmvl n aams;lbseqe@aﬁadsfd?:l ﬂo i subse(jorgpoue ) ?thq:e:gi " i ng
2 i o B T
éj—Asn Thr-Qd y-OF[err ]ﬁltdrBd off, Oafnther!ipepﬁil az@Etsonaroe oduassbibaecis ladtle&(ﬂd)thc cﬁmte

met hyl f or mani de, él 1? @ﬂ?w?%mé Edort b
sbom tienper at ur d% n tHe ‘z%@ﬁ ““’gﬂl c%ﬂg@fhh o Eg:ﬁ’ﬁ‘fon

i% effected, 60 g of T Ecohtentrated et:aw@noh&ndi

stand at 25[err] for 1 Mhmd; romsneﬂunnd acetoy Z-Serdiipd m—mwamg layM.P.
acetate is addeS thé‘fr1 de )’Q;FL?% %ﬁ% rmxtur cof?nc o[ € s
acid, dried oversodiygs 6& 3{, “‘Béfs aﬂi% egs‘ﬁg ﬂﬁ’@ i s
washeqd.wi th ethyl acegkddnce ahgalid 8@ Ocharéoal)S ntly ctnﬁgtlﬁe blkrhte i©

5[e ?] [err] =-4 ierap8@ted to drynpssythe duﬂ;r‘mmi

DRI oot AN | hewgmweacg VE Earrnidssrrad i 700,
ec of dinethyl formam larogena‘flon is effected at normal pressure and
Foom tzszrrperat ure i n tHEMRTIAESSEQUENGE pal Bamwbhmaa&my-mmm ation is
éigfect ed, and Z- Thr-NDeﬂr-‘F"- om 30 9

1r-NHNH erc]
fhee bart 1 scauencr, gt S GERR 5 e Pl uppal et o
to stand at [ernf forof Ta epn@esﬁis ecEEH,X60 & 2-As eea&&af 25
dryness, the residue ts 1s/vabhezdtovutdnh anai efos mtm@; iscoquteretated ne hhout 250 cc, ethyl

Z-Thr - Asn- Thr-d y- CEtace“h?a | thy,jreaction fm' };@Md with ¢ e&éw#;pchi caeg{e# |
i@ and evapo The T eth;
formagsde, is obtai N s arieat 5z-Asn.Thxl-’Gly-0Et, having 2 M.P. of 225°, [a]p®*=—4° in

BOC-Arg(NO err] )sgThr dﬁﬁdihyil'hﬁm ille; N—N:{;@ar
40 22 g of Z-Thr-Asn-Thr-QGy CEt re dissolved in 700 cc of di net hyl

formam de, hydr ogenatlﬁ)o T’g ’ES or res 0
tienperature in the png i C%ll bé]cﬁng'mlgd o te,ffc 2 e& gi‘iﬁf,?;":;
gffected. 23 g of BO@alM a&bau,] }akrﬁdna:s affetied S &idvzd‘hr-mr, duacd frbm cBong toh1y |

detatl de, 12 cé5of tZ~Th,rt rﬁﬁenearaﬂée@ddeé, a)] hie addstl m ﬂverﬁlrrase ABer allowing~ 35
gqooled to - 10[err] }v&? 1 éf@f‘ﬂ'el‘%m’ﬁdt%ﬁyéﬁ“’&?‘é%ﬁed

tishe m xture is garh 4 Mib.es 23and[djre=tgb e Rfdddytl e
Sol utlg)n obt ai ned abdmamide,addmdnedAfter standl ng at 25[err] for 30 mnutes

00 cé of water areg nis treated with
Anberlite-1RA-4 (R %@ %

chlorine reaction is }@a}t,g'gh is & euraamrgm JEQm%B 4°fad“?§§ﬁ§%°§§§2;%ie 50
eg‘fect d. The re5| d u ealagivmochirend] and tfiftragibrl l@pﬁnhecl B CAag(HDa)E@{amﬂlse:!‘her

dri ed. Bw(')%ed q\q$pgt1|))l l(ﬁ)?onmc r‘ﬂ,‘ﬂ 13(: 11 ne a % zEz'mﬁ e ls 45

Wash

Q»f 100[err] [er ] = o | it IEFETg euae
BOC- Arg(NO[err]) Thr a&&ﬂ 'A' s QingGETZS‘afOES m& Ioﬂwateimré.( e resdfoi) gCC

of acetic acid and 40olgtongis tyea ¢6£§mt§ ?n(ﬁeystgﬂ é"eqdedﬁarﬁ (OFE form)
sh

presegge of 55 AR PERE B s m{ﬁgg;gﬂf QJX}‘%:? 50

fAltration and évaporgtfq_g ( @2).(11,9,(3 SPhr-GI0ES) m,\gdg [ j 2020 Qo in

& fected. The resi duslimshyllissohideds ehmigd.net h for mam de and |s evapor at ed.

this treatnent is re tle OaafnPF:gl'gﬁj"?ﬁN h"(‘f\s P’dG’é'é?FtH@ t@%:’:@e °é

nesi dyg i s diss ved eon aﬁfﬁfﬁ %
drate are adde the kh 120 D0°l d3e edte ei‘eﬁd&txéﬁ o angi 1 fo 3

%ﬁur s, Is evapor at ed,is thépiogtttgb |’Idlgetr®?p1ent :; I’rf::satwamedo meuh;cg%] baa;?;mdetégdte'rhe
thanol/et her (1: 1) “‘“&Pﬂ e ate are

of f ectsgd. BOC- Arﬁ-“f?%hﬁhﬁ ?L@ ﬂﬁg‘lms £ GPaah g*ﬂeﬁ?ﬂ

ddeconp. ), [err]=-42[effecked. BOCA g Rbn-T ¥GI}9« a9 175P S(d @),ned

1 320, 298 [alp**=—42° in dimethyl formamide/1 N HCl 61 p);\m'qsbﬁa_ned SEQJENCE

AB: H Arg-Thr-Asn-Thr-Gy-Ser-Ay-Thr-Pro-NH err]. 2 CH err] COOH 13.5 g of

BOC- Arg- Thr-Asn-Thr-d y-NHNH err] (parti al sequence B) are dissolved in 270

cc of dinethyl formam de/water (8:2), cooling is effected to -15[err], 40

cc of 5 a 4 N solution of hydrochloric acid in dioxane and 2.5 cc of

tert. butyl nitrate are 5 added. The solution is stirred at -15[err] for

10 m nutes, 28 cc of triethyl amne are added, filtration is effected, 10.5

g of HSer-A@y-Thr-Pro-NH err]. (partial sequence A) are added and stirring

s effected at O[err] for 16 hours. The reaction solution is sub- sequently

evaporat ed to dryness the re5| due S washed W|th et her and dri ed The 10
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of chloroformare added, and the resulting solution is filtered through a
colum of 500 g of silica gel. After clution with an increasing anount=of
met hanol and concen- trating by evaporation, ,

BOC- Arg- Thr- Asn-Thr-A y-Ser-A y-Thr-Pro-NH err] is obtained This is :
su_@ended in 200 cc of a 4 N soli#02%h of hydrochloric acid in dfoxane.- and?

evaporat @ﬂg%ﬁﬁheﬁ edHa‘5§%2uem|'s i, %’g%'l %3:""”"’ .. SNO!agte!t ?2 :acszl d,

the sol uti onss g of BOEtAg Ta-Abh-Piiricly-NENGH, I(ﬁ@aaléhﬂ;&n(ea)eteaﬁseohfemrn) and t.he :

aqueous smlzm o0 dnseth Eqphaniifle/weter (FH2, qoeling 51 9Hie of y washed wi t'ﬁ-_?zﬁﬂ'-‘
sthet, ey} ﬁ,’?"ﬁf’%‘; J"ﬂé“%‘&?a@“‘ﬂ. A L TR LT ot o8 over 3
sodi um g of H-Ser-Gly-Thr—Pro-NHg (parnal sequence A)

H Ar g- Thl‘araASdilc&r h:rd- Semﬁeg/aﬂ' bt foPrlé él’he]rea.cnoa saﬂnon ecl; s®H, COOH, havi ng

|Vl P Of ess, ?
d&s1 N ‘s u
Z H| S- Lyssé hﬁnol’)eﬁmliﬁ(im:@ah '
Z- Tyr ( Z) ke l@\d.vapmaeondBQ@e‘lty-@'dr-Aw-m{my Sc-Gli-Thel’:h&ﬁbl if dbriiefiCl | 25

hydr ggenafhiso} o ‘grﬁ% Fcoal At 20[err]

and % at s,i’e“f? ﬂﬁ%fu% LR { I%, ﬁﬁsbﬁ:ﬁoﬁ?}s ‘§§§¥e ‘%%. Hﬁﬁy evipor ati on. 15
The reS| € (dodia o&ﬁphdd dqﬂeod@eﬁhxﬁ&hmyo d redidué isesabselenty 00 cc of '
triethyl veastiehavidireshen crthytl aatateo wnheetlter laett Hyingawﬁpeteﬁ ochl ori de which

crys aI I| ‘é‘bb Y?‘P’? %r%ﬁf" mrg'n Wﬁa lggiﬂ ijﬁ'ﬂ‘ 21"?om 87 g of

Z-T H@? rlg, m=§eq enc K |saded’tomtheflltrate Theg
30 reac |on mxture i s subse entI aIIovved to stand at O[err] for 16
hours, i @Mpbrm"@ﬁ C38-His-%yy }%Glﬂ'fé’grwﬂi—@ﬂdl ssol ved in ethyl

acet at e, Zh%’ 9 *I);r_lg‘gohs successively washed with dilute hydrochloric acid

and di | ut mf&-'ryr&)d&d-emeamdd&dmemtroad el ofopietRis@pONGLICHN. The resi due
“is pal verhydxegtna evicin’ thenpresaars fof pal ramIZQ‘Umdelt fmos-and 29 ying are 25

effected c, i 5 s‘(lw m.), 35
Cer T o4 T, ‘&Lﬁ‘éﬁ‘ a&%ﬁ% “?E‘afp mﬁ% Aty

35 53 g o7 gZ rrhT-mews rtRl q6tn&SA) AR Cis ladlde® 36 tHeChlede. MBYE hanol , 100 cc of
a 2 38 causactia nslmm: lssibsmuemlv dloeedazddeeﬂ attméosﬁllmw,onemmrmdltemed 0 stand at3

lv e
2o Combertib s St ,,,,{%E"n‘n% 0 Bk I TALE P, Lhe sol utlon,

t he sol utandriryisg asd dffsteid Z’Dhrm; PrcheMé,Ohavmg a aqmeﬁu&o“s(démmpn I s washed

Ctwi @8 wi tl]q]r P3 1 the SQ ut| 40 s¥Wbsequent | y?>
_ adjustedzt %_{D TN owﬂh ﬁ:trlpeptlde

Z- Thr - Tyrs-o 5cO0f N%ydi‘b’chﬁ:ﬂ&k d;‘tdihy oluaeetsa&oecen&@ed tand- concent r at ed
by evaporao |co:)r100 Md?wa{eeam]addedbtdwﬁwﬂ offrh;rsniamndeadniﬁhetdmsﬂdue | s di s-

el i LTS

a pall MﬁdnCc‘M 3B} o] EI+BP i1 [dimediy aeecmedwdwe dis-ltrate is
evapor at edvedoinch pixers of §09eccrof glictans and lﬂ@ashedeWI #mdel!yhvgenmd dri ed.

- THS- Tyri fed z‘hgi g“m e e s bl it e @P“f‘“ o acetic
O

acid, is c@@gl eH- (decomp [e]p® @n-Al are

a
20
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di ssol V e dicdtia a&:dﬁ:slob&ﬂads of d| oxane, and a so “ut1on of di azo- 50 nethane in

ether is allowed to flowin until the sol utlon remal ns yell ow col oured. The

ol on Ve S e 4. eﬁmafw Méﬁtm] b . 251 o

f orm amisoletion is subletyeeniye chnceHitat lwfevaﬁrnanexsmﬂhawlmedemehsvedtedn 1.7 liters of
met hanol W“!}thf 6 {Z-Gin-OMe, hayi /o‘i

m xeg by {5 sgides [n chpingd. 7 &

and his is

”' lvé‘ ¥ are subsequently

add t 0 4 Nenydothltric Qeld, aiihleueiataudee t&raieemu&bh TE: étiRR-mdricl o hydr ogenat i orss

at room Usmpe«vmtdmgeiamdtrmmMP nlees@dmmtnresslrhfounqurwmmw about 83% of

he th \g) 3 X0 AR
L Em

HGn-Ovk. @@gof AR e otss bt o of Reodi@le20f g 3f NUI§GOHS Oi I 60

60 64 g ohccitintideyarOiadded end)ithessolutiendisicopol@0Q c©d0°cfA sbtibronf 50 glok, 27.7 g of
N- hydr oxy- -succi ni m de are added and the solution is-cooled to [err]. A

sol ution of 50 g of 7 1, 320, 298

7 di cycl ohexyl carbodiim de in 100 cc of acetonitrile is added thereto.
After about 30 m nutes the dicyclohexyl urea is filtered off. 47.3 g of
Hdn-Ow . HCl, dissolved in dinethyl formam de, are added to the filtrate
whi | e si mul taneously addi ng one equi val ent of N-nethyl norpholine. The
reaction mxture is allowed to stand for 4 5 hours and is concentrated
by evaﬁ)oration The re5| due |s d| ssol ved |n et hyl acet ate and 5 the
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Z-Leu- Gln Ove, havi ng a MP. of 179[err] [err] in di ret hyl formam de, is
10 « - -dbt ai ned.

10 c) Z-Lys(BOQ),- Leu-d n- Ove 42 of Z- Le:i %%SC]VE are dissolved in 1500
QQ_Q_f__ﬂEt hanol 716 a Of 10% pal | adr um Qn a ?3 charcoal are subsequently

mi xed by stirring w288 &Fbo&{mxé'e N 19 % OF Blef@hik:fie BGlibd iRdo, LAReS atiobc AIdEd
to the solution. The i:ekl’tl& diBtiotiekyd lurda Ss filpddentt @7l3 35of H-Ght-rDMhym saléd on

?t room t enperature andmn %%%qr@dﬁom ®e [filrares whilg)siny “fﬁ"é?f of
hestheoretic a unt"gﬂ‘ \ W E&i‘ of f 4

and “The filtrat g) CONGRINy lr,ggn edema, ng%: 3 bi o coh&acxd

pbt ained in the formaaf watedf thmor mdx@yeuvHCiodxm sslphmeapdecmd;eytrauhdsml ved

in 300 cc of di rret hyI jon
{riethyl anine z%ﬂ% rhaé'ﬁ‘g 2 ﬂZkr n’gg”ﬁ’he g}’t"r W‘t’ﬂ?%‘ PE
ours.

al | owed to stan for The reaction mxture 20 is subsequently
concentrated by evape)r agZilonBOO-benxGie®Ma The residue |s treat ed with water

bnd filtered off f rompjf?égv?é tlekeu- M‘ee@'gu seq::ZE “s}}gﬁﬁgs 'c%é gc oﬁﬁer n a
Smal | sanount of neth ﬁém b td §1e el ttge} { sub
filtration and d5 Vi NGo Hydkogénkildn)at kodnt-téshparatlhdand [neiintal pressurél fom;th whatby@syde, 15
ts obtained. 25 )ﬁ? the @pxe c amount of hydrogen are used up. The catalyst is ﬁltered off and the
oC
of

25 38 f Z-L B X o
ARG @ﬁgﬁg@&aﬁ& i,

at normal pressyge a ahﬂmurleaum@l wd hmdcfa:t Ed rhe ﬂ‘eichéremkdnd)f f.

Z-His-N, produced frmuwﬂzn Y*‘- yeraeor%qm is tron
mxture (s all oued AT trfr%q!?g ke e, ar§'§§ the
residue is dissolved diyihg€i- @]D ﬂ Tdincbehyl meg

yater, dried over sodium sul phate evaporat ed, and the residue I1s washed

wi th 2t her. Z- H2&- Lys{B “'% anre Ml 9500 & o labeiof UR: )+ %

err] in dinethyl forpp éeg dhd
ydrogenation is effected at normal
- Hi s- Lys( BOC) - Leu- Gpfess nﬁlrr&) eﬁl§ mrxe anurth &3 ks Cis GlterS® b ot ﬁs,N,S roduced 7.5

ec of hydrazi ne hydr dtm 2érZEg efcﬂin-NHm, rseab;tqu@niymmeereacsmahkmmd alfowedst and

at 385 [err] fép 2 dza T 3 RS i é;faﬁﬂ“ t“‘“‘-"Ith% 30
tesidue is subsequent(gc}yg m“s'?ﬁﬁ, o W“‘e{gg“e )-LeQ- %‘at evapm (j'ﬁ rif E«ed by
evaporation and t hi S(deErﬁ@t)ﬁE&]L"’i:S—lBEﬁkeaﬁtﬁ ylufatmd:mdaplstdbﬁmeds of "hydrazi ne can

be detected. The resi dué3 |gs°ka§héd'8(ﬁpﬁlhlet$ie10Mme¥SS@n@i ueﬁmar:" ofgmefhagdely i ng

is efiffected, whé? eby ;@,Etd ?’gﬁ%x’ﬁﬂﬁﬁm d’%ﬁg‘n% A sﬁscq Mt of35

[err], [err] in met rﬂﬁ ide, is concentrated by evapotatidh and this treatment
Z- Hi s- Lys(BQC) - Leu- Ghsnreﬂ'dated Eyutl-ziartaec@df Bfilr mafcan[lerde ected. €Chel residal iv @vashedwidlD0 ccC

of dinethyl fornman déd teée#du Fd-ft'&) #(BOEL)-Heulane/ 2
N HCH40 ar eyadded rand ’yg:%na?: 8 le _god't ‘gfﬁdf 5 {g@mé‘ e added, 40

the mixture is stirrggd th,E_gys(dod)qrw.&Bl.rh,_Twm omnutes, 30 cc of triet hyI
am ne and 20 g of H Thr 40grof ZiGis-Oyd(BOG)-Laxo e NEHING, are dxssdlfedtmeoamxdfuﬁnmhys

allowed to react at E‘Eﬁ“@]& % She s!'B“%dﬂF%de’nezQe £q o diopgneA2 N EC! gre g
sequéht|y evaporat ed é% ‘ﬁﬂe‘bl“él% z\g% A ] ﬁrt e
acetic acid, et her anst @bttusee Ll yto\M:a'E:lhathP f&t houRC ThaA beRotioinitidd) id Sub-
subsequent |y effect edeqmtlﬂaemi hted, toC lteyis washed with ether, dilute acetic ac1d,

Z- Hi s-Lys(BCC) - Leu- (31 ﬁ}gﬁxﬁgﬁ?ms(;%wsé%ugﬁ%ﬁ'? :-g -P':-%iqbqueml vnfé%P of

(dec%&p ), [errkgin ide, is obtained, =)
PARTIFAL SEQUENCE Hi s-L OO - Leu n-Thr-Tyr-Pro-Arg-Thr- [err]
10 g of hept apeptrdeP 67 e _ tlxﬁeﬁln-ﬁh"imPecAmThf-
di met hyl for mam de, rﬁhgg f of’v@&’ idoop r]}!e yl
the sol or u , ERd Tk Sh

resi g e i s dissol vedigg
N- hydf oxysucci nissi de 18¢ & i diihahyl foh&nsd;l m £ oan-hyd'rExymaxdmtd aﬂdtd,[tﬁe §o]u;:10:5 55

of di cycl ohexyl carb ?°i° Pe0% P gloh 31‘1 t to
react for 3 hours, é‘@,ﬁﬁgﬁ gﬁs Jsmthe
filtpgte is concentrat- GO)-IeG-GARThi TR -mee \isl &x Syp@té) nofether
oxysucci ni ni de é8&t er AZtengshig g 9MBO0) ethe theCGresiduEhis -dibsplved>n0100S df Slimedyt fopmt at e@o
by the addition.of efRif. 106&)°f mnap%dsérﬂdﬁéwah@eqwe APxae addprband; thomixgss due
I's dissolved in 100 cc of dinmethyl form 60 am de, 10 g of nonapepti de
am de (partial sequence AB) are added and the m xture 8 :
1,320,298 is allowed to react for 16 hours. 500 cc of ethyl acetate are
added and filtration is effected. The residue is dissolved in di et hyl
formam de, 10 cc of acetic acid are added and precipitation is again
effected with ethyl acetate. Filtration, washing with ethyl acetate and
ether and drying are effected Z-Hi s-Lys(BOC)-Leu-d n-Thr-Tyr- 5 [err]
di met hyl forrmam de, is obtained and is directly dissolved in 80% acetic
acid. 5 g of paI I adr um charcoal are subsequently added and hydrogenation is
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pressure and roomtenperature. Filtration is effected, the filtrate is
evaporated to dryness at [err] in a high vacuum and the residue is washed .«

with ether. After drying 10. over KOH shavings partial sequence ABC,
“having a MP. of [err] (deconp.), 10 [err] in 1 N acetic id,
i s obt au_nég_EABILAL_SEQJENCE D Trt 122%ys(Ba0) - lel-Sar- G u-A 1 OTE) - Leu-
a) Z- GLu(OTB) - |ejk or 16 hours, %&ﬂ'c&of%yz&a(agr Bied it 10 OF

N-hydr oxysucci eret eI‘h%rx@sx b S¢S BiksyIodd inrﬂlmethyl formarhide caaea‘ncaaetamtru le and
the solution i sddccbeﬁdepkedumamﬁﬁs a@tﬁx@

di ssolved _in 3 g, Cﬂl%@ ‘?‘5 B’dThiA"fo‘er ald o(r@""“
ing the sdl uti Qob& i RbdLi&stve sdse@% t:laaa si/cl ofiexy!
urea is filterg cna?aoalzargsﬂiseqhenu;eud nda.hfdr qecideh & efitchrd af mbttnahte t he

mxture is all mctezh@d ‘Toom teGlPs'PtaﬁdF %Pﬁ%ﬁ fed by
evaporatign in ’é‘(“w %‘%@gﬁﬁ B, 2 57(;??%: S5 to4he

solid residue. e_.o.rgam 8Eadi isS uen Iy vvashe odi um

bi car bonat e soI ut ion, water and dilute sul-phuric acid ( i s washed
until neutral, PGR%%R(;@EQU?}‘H@FUHPSMZb‘ﬁﬁ%"%@%&ﬁb&fﬁbﬁ )-legapor at i on.
The residue is di ed in chloroformcontaining 1% of nethanol, and

filtration is g5 z_qugf-fg)epgumpver a silica gel colum (10-fold quant ity).
Z-d u( OTB)5 Leu- QM5 &de-ﬁ@:(@TB)-OHEmMSPg of {N-Bydkragysudcinimids aretdisgdved oy manil¥le, is

b d. b) H 0’54 to7 =30 o
gi tsgloln\e/ed i)n Zﬁﬂ‘g ﬁ&% num@&@;%:d%é}%ghy@ charcoal

are subsequent h!jerd’d[l dﬂedl Py &tm-uu-ogiela?e ﬁﬂed:fb 1hé filkra mikture gy dlo@ah| ori c
aci d, and2a hi st ssand defetihques anfh ds ﬁm@ﬁy eT4porationt ip IaG'aMeﬁﬂlﬂlaﬁ%e/subj étted

30 to hydrogen¥t d‘g Qs e gﬁ‘ E’éﬂgg‘e hour s,
wher eby " about gﬁt@&} %nu &t&heﬁsﬁwelglg%%agh&% fé‘ifﬁ et bf ou% The

catalyst is fi H‘heradueoi&fdxsm;dgdrumdﬂ&(cg%r?r@hm Ql ofpin@hanbly arﬂoﬂllifpi&h isat edp?ny
evapor at i &h, W@‘% g agregjuma W"‘W- m 1We; ibgvingie f 0#Pn of
an anor phous f tqu%v% '[q E’ eéh hs d 93.8 g of

H @ u( OTB) - LeUb)OVH.Gszd@(oaB)eLamal ved’ : 35 in 500 cc of dinethyl

f or mam de, and 5111(8(3 uffz-ﬁluﬁ%'f Aeur@Me) re |dissobyed: inc2080 deef. méTagol sl g1bf on i s

al lowed tg st ajfe paial A ?@%ﬁﬁ? Wﬁgmgﬁ%%nﬁéﬁ%ﬁm | Hure

conpl etel V' congeiiie 3;1

is mxed well m%rbf\met &Eorﬁiﬁ(hﬂo&nttoh&?dr tatar el calydt e filvéndd eoft
Recrystal | i zat Plggﬁﬁ ly 4 ncentraézigs foamhe sebye HF@lotOI®B)- wher eby
Z-d n- G ufOTB) %‘llfgﬁg 4 1-OMe . HCf Qe GESHAP- ) 55
[err]—-40%err]1dsbo ylf&marﬁmdef?i&a -k #ﬁmﬂ egled The

Z- d n- 3@ u( OTB) sdigign @Wloafcbtodsmdatv mp&aﬁte fmclbhommnhaﬂsibéeqmﬂyet hyl

f or mam de (1: 1 °mPl?33§% 0 Gri"aa’(‘,*ﬂg F‘Q#Yﬂé mfarlsgm%‘ sequently
mi xed wit g, 50 Heceeid LU ORI pavil At eTTor 2151 €7 g0
hydr ogenafi on {defomf [a]bzo—a OFU smn&tneauan |tat|ve armunt of
hydrogen is used tﬂpt gTdﬁeZ—Ghl&@h B-Leu-Olm ars disaomdeme&OOfd: ofmathadoly filtrate

i s concentrat eG‘“Bﬁ‘Y% deéfl(waéer g the P"’e‘é‘}\f“m‘rkm §lbifﬂ‘§§'€ﬂ ved in
Mwa to E‘:Et:n %3 § SO|

ethyl acejate ixed gt _
tion. The or gammteanasand the ﬁmheds aueﬁuaiea uwap heacanﬂxd ThB Gesidiid t 1 at e is

concentrat ed b _wpérnasthsdnceme s’@ffatﬂl@dml pmcklsolv-ol une.
After the addi ah Tdsio Phas:u;bgﬁﬁdﬁgtgﬁ‘?‘ ha?%%’&fﬁg % can be.
filtered gff. e mbem "4 Ol perrl
i n di net hyl fohavmmadm,r iof 1285§ at]a’éd: 14 i dimgthfiFoiRiamida is Qe 43 g of

H Leu- Ser - Ove. éin%ﬁgé’fff“& eé( BOC) - OCP are dissolved in 400 cc of

di met hyl forma ﬁ IJ%P Im@rgbr},@za lﬁﬁﬂ%P Rist § on is 55
al l'owed to stangh & oﬂ&fn& vl fofmarhnle NERIESof tribiyl | f28 Ta@de@ﬁbé é’dm;o amne is -
filtered 68 f anlbwed® &tdnéaleSPtquralSdlours mtaedauhemsdadﬂ m&!eredmend esigse is

ETl.o

di ssol ved in ef “ﬁ%é‘t ‘a:g% af‘!ﬁ t'egégdrochl oric
acid and dil ut. go ﬁﬁg H&Eﬂﬁﬁd’ﬁﬂﬁﬁﬁﬁ ?ﬁﬁ&?%&%@e |
sul phate, filt Eﬁa‘cﬂemm'ha idGe18 @eFystaliised] ettlet, GWheratyCZ- d. The

resi due i 60 r eclyeSeiQMe ddviig o Mt hﬁ/lllQicé{r]a’["E/-elﬂhen (dinytiy} édomangidd, yis (BOG) - 60
Leu- Ser- Ove, h& PFQ‘ a MP. of [err] in dinethyl formamide, is 60

obt ai ned. -9 1, 320, 298 -

9d Trt-dy-Lys(BOC) -Leu-Ser-NHNH err] 158 g of Trt-d y-OH are dissol ved

in 2000 cc of dichloronethane and 72 cc of triethyl amne, the solution is
cooled to -5, 50 cc of chloroformc acid ethyl ester are added and the
mxture is stirred at -5 for 10 mnutes. 300 g of Z-Lys(BOC)- 5 .
Leu- Ser-Owvke are sinmultaneously dissolved in 3000 cc of dioxane/ water (8: ‘
2), hydro- 5 genation is effected at roomtenperature and nornmal pressure
in the presence of pal I ad| um charcoal filtration and evaporation are

R T I 1



i n chl oroform and the m xed anhydride obtained above is added to the

sokuti on. The reaction solution is allowed to stand at [err] for 1 hour,
the chloroformsolution is 10 washed with dilute acetic acid and

subséquent |y wr tgh di lute potassi um bi car bonggﬁz g- 10 solution, is dried
and evapor at 'ed- '
ls175 cc of hydrazine @drnt-elﬂ;e(B@@(}lﬂdt-&mﬂNfﬂ reaction mixture is allowed
hto stand at 25[err] for liiighbﬂ'rtsﬁlymiearpdwtvtm %cmfémhlsroeabmemdr@t@cpfto

500" c¢, water is add eth £ e e P ®hi t h
avat€F and dried gver e%héf ﬁesﬁxﬂﬁ@s 3 rrgc%ESﬂmI &) clof i% % of 5
jq204[err], genaixEn ﬁseéffe]:ted at ﬁEfﬂh anire ramaumdnl, pnesurelﬁ ahenlaekcnce)of

n[err] 76 g of Trt- Gwa : r@e e¢c of

gdl met hyl for mani de, g ml DY jugl Q ‘s a e/ 4
»N HAC are added jand ed with Gabs 1ﬁ 311u Uobal uﬂi biEdrEdaatare 10
added, the m xture i golsuan Ise:bhedahnd aysporata&ofch»mess,orhm rmdues disg@)ved Gn c;zso cc of

~triethyl anine and 49.1% aEfE ”L"é‘bad te s
mxture is subsequenttfc’l o Py o xmﬁp‘ﬁfm i?fgfnf aplfggat od
triethyl anine ishydrpaedd @ed (Boeplb:u CHef-NHNIE “hv nf I AMEP. o8 204°, 15
pconcgn- trated to dbbit=160in dxmethondormlderls pigaiedded to -the residue. The

jApreci pi- 25 tated residue is f|Itered off |s then mashed t hor oughly

-with water and subsedle 4‘9’3’ KBG?) Gﬁ' The,. r% due

Sis boiled with ethyl g (E % &'e s‘(‘;{?ﬂﬁ’%%%a;e

sheptgpepti de esteer ('EﬁKsqunylyLl &Hyl&fwec;renadd em@/ﬁt —ha'w ng 20

ia MP. of 234[err], [ferrm rmsutdu metcl*pjltneftlmamamaute}” s rLep@dlecaze of

sdi met hyl f or nmani de, be YoripmaicHEe (Liiﬁ Sﬁ“d}é stsrd ot flef 66 B g6 hous T pesiie i s
o r

;al lowed to stand at %ﬁf rfﬁea’é&f‘% i) a1 CH 1 e ém'fﬁ,eapea i 100
aCC 280 500 cc of2swat asted FesidtCisl Elered HIE if tR wpshédhtheDughiy! eith wdteri fd fsublsdgadntlyl

off, washing is effedlieding high vegauey ac st |’lrheaesn¢w1s ,bgfed W%}Le‘b et_gﬁ'éd

and drying is effect(—'{g‘ %:igé ‘gﬁg&i &%},—.ﬁ tﬁ d
¢Trt- G y- Lys(BOO) - LeU-iSahsfid inGob Gt dimbeyi £ [P, othaise He BAdet adal the

1265[err], [err] 30n dinietd &alfo@écmamaddahmedsr 14 8ioidry Aftescmbdnaathgdo atight 100 cc 30

d
iPAR-BpAL SEQUENCE A c;a:fpyza@% a |_a rea 1s o teg’qm;? ing is %v hoggme '
¢35 H's - Lys(BOC) - 0x1de O Lol Sor - GlalI(OTR] i) ham -
(Qy - lerr] 5g of hds m?l Qchdi! Toval sez), oltdiged.
di ssolved in 30 cc of dlmethyl formamde t he solutlonls cooled to -20', 2
lcc &b di oxane/ 438 HC]PA’MEAEOSEQUENGEid&BICDndHﬂI BE tley-S&-Gnu(QTB-baut . 35
‘butyl nitrite are addedﬂff%b'f@%‘év ggz}h'e%ﬂ as“l&rgrrTl"EdAﬂ't T’Errqufor

10 mnutes, 2 cc of tri C t M 86 cc of
o e Seqionse ol o g et el viadecsy ofaizfif;afm Ror a6
hour4 and is evaporataddbdtanddr mey OIheofembhmémtstewe:sm eecmp mmntth 40
dilute acetic acid argst 20 ufshi “‘We’( €’F‘hy1faﬂ“1eraa‘fr°'§ g g‘@i’

the residue is dissol] ’ié éﬂ 5:ashed ‘wﬂ”,dﬂ,;:b &C’Jldd g_lbj_s

filtered over silicas Lnﬂy ﬁa&glmwoﬂ&eﬁw&ﬂpﬂxaﬁ e:was
acetfit e, di ssol v8d i r(9.2p@hecsolutidn 8t over gilicacgel thet
& B due

‘stand at [err] for 4 3 dissolyed "’E&%
I's washed with et her,:th ;‘““‘f;a!?e%@‘&? % Qf tdfedidd0 pa,an
effected. Partial sequﬁﬁg:eI\MBGDsza@ecmg:ﬁ[mP—-eﬂs Exezcet]ca(:xdensobmnéd, [err] I n
‘acet®c acid, is obtained. 50 PARTI AL SEQUENCE E
H Thr - Cys( le) \aal - LemmAL SEQUENCE E: H-Thr-Cys(Bsl)-Val-Leu-OH 50 a) 50
H Cys(Bzl)-Val - Leu- sBz ] aPL&%:ZH&yS(BZl) OCP and 12.3 g of

are d|2

H Val - Leu- Ove. HCI 1€ @ndO 2.7 U EHIVAI- T ONRITHOE are isolved Of
triethyl am ne are subamqu:euﬁfd ce:icmqthyhame@rumqmndyldddededleto

t t f 1@'?4{; @xm@ttﬁ }ow @ts dhat 2§ cetate is addeq,
5 e ioch o o' R e S e R s msxféﬁ"”“ .

55 dryness are ef f ectp- ys(mI)dJa Den-oMs, dvify iMBI’dJSB(& &]zeé {28000 @Bk
acetﬁ?t e/ di et hyl et heramide, & W nd \indissplead -iORLD ccrodi e 4% saluManf
C a

[err] in dimethyl foriheled folucion i alloyped jt stﬂ‘#é&%ﬁ ‘f°H'2‘ Pglff Bf a g
40% sol uti on of ydrogeny esro"lr‘ffd & T “el l%éfcg’fxéﬁﬁ acn eth%ofnii?r ncylss
allowed to stand at [err] for 1 hour, is evaporat ed 60 to dryness and
ithe residue is recrystallized from isopropanol/di ethyl ether. H Cys 60
10 1, 320, 298

10 (Bzl)-Val -Leu-Owve. HBr, having'a MP. of 168[err], [err] in dinethyl
form anmide, is obtained. b) H Thr-Cyr(Bzl)-Val-Leu-OWve. 1.3 HBr 20 g of
Z-Thr-NHNH err] are dissolved in 350 cc of dinethyl formam de, the solu- 5
tion is cooled to -20[err], 100 cc of a solution of 2 N hydrochloric acid
|n dloxane are 5 added and subsequently 10 cc of tert . butyI nltrlte are

o . v . .



- bronide is 129 efs%@hk—NHNHu dispolved; iy|

25.5 g of H Cys(Bzl)-Val-Leu-Ove . HBr are added and the resulting m xture

is shaken at [err] for 16 hours. The reaction mxture is evaporated to "~
dryness, the residue 10 is dissolved in a mxturée of ethyl
acetate/water, the organic phase is washed with 10 dilute hydrochl oric-

acid, dioi ed over sodi um sul phate, t320288trated by evaporation, andlothe
residdée 1S recr stallrzed fromethyl “acetate. /- Thr - CV(BZI - Val - Leu- Owe,
havi ng a M P82 QM¢ HBy; baxing @) MPoptlof], dalo"Ft Wi in dimethyl 5% of t he
tetrapeptrde’nb é e5bove are dissolved in 200 cc of a m xture of 15 -
trifluoroaces)y CHAU-CheBMYWal-ResOMeC1 HEE) , A ‘stream of gaseous hydrogen

gﬁethis%‘bur the
solutiof is § é@&é% %?:%&T,m Blori :eesrd eis
'recrystallrz AN 1ron oup: . a,'d-Leu Owve. 1.3
HBr, having 25.9Vighf. H-ny{(Bﬂ)’-Ya,l— ®OMe . HBr drenml hndfrhe rmuitmbe;mxme @bt ai ned.. 20
c) H Thr Q,gxergg |ay O3 /foF e reaction mixture is evaporated to dryness, the resxdue

BN ai N 0 cc o
RICR c&eﬁf LI ‘%‘Jﬁemm = i xture s f

allowed to shatngl aaM. efzqs f[@zﬂp’"%hw’rm Myttnnoiﬁm asoubainedacetrc acid are

- added and the MOE of &) a@reaﬁerda lv o The,
preci pi Pat ed™f ST ﬂrgzﬁrt % hri.g? iy é&zin el T st witn
1 N acetic a tidnU R&E deeVi& i2dd, frad meldhito @em;a aﬁe‘rect ed 25 at
[err] in a hHgfhr\CysBaRYalfedOMe Ia—Mé’uo@QPhhﬂb’PFg—aOMnP of [err]
[err] in 1 Ny fognamids, i5pbiain d PARTI AL SEQUENCE F: [err] a)
H- Asn- Lgy- Sef %,,,._dy-@z,);?@d_uu,m{ . 43 g of HLeu-Ser-Owve. HO and 53 g of
BOC- Asn- O\IP ar e37di  s0 HVES-Qyi(Bz])-Val-Leu-OMe . 1.3 HBr4le dissolvaf indiso®thyf f or mani de,
22 cc of tr| ecthyrol, 808 weofarleNapd@tedsoda polutionhre addod, dlesmrasmr'_ 3 “F@)tostand at
[err] for ;ﬁmsﬂn‘gtﬂ w&g%fmsd’ézepem xﬁe%%d %ﬁt i
recrystg iz DAL 4 Gich, Do an® Urylfg i
di met hyl f or s|p°df, a ihighOoRtmnN GHTEACKs hls&ﬁlomd:avmg 5(M.Pcof 2f9°a 35 4 N
sol uti on of Md’r"ecrﬁ%mél‘éemoqm lﬁrﬂlmﬁol The solution is allowed to stand
at 35 [err 1 EVIRROE e residueis -
di ssol ved i nl’Af{ %Lng Cir‘:)r%ecr p| ta{gfﬁﬁs%gdsg g??:lv(fmgf h di et hyl ether.
H Asn- Leu- Sen) OIMm-LHGS [ err] rr] i-n di net hyl.

M P.

f M, ‘rie%“Le SEP%% lved in 3039, 5

pr e arla,.@g‘s ﬁ"rtn:i%tr %rﬁﬂm R ¢ o <ol o
tﬂilzed

L

is cooled to oraBécMsﬁ-mJeMSérmMtha gl raoohP.osd a9meid in
di oxane are deldBe a4l nwmummdem ebtaingd m@ntmssolbdtlyISOmcq vfrit e ar added.

After aPiowi §g }Sﬂlil“fé:eé ThoF 5‘;‘%@%@%& u:"lf%‘tm ve‘tllﬁ"w?“,’&) ‘%dnut 90 cc

of triethyl e HE havitg t he
mxture is s flsoe,d[cap“!ferzsﬂ inf difnethy formaride, it sbuaﬁ:d evaporat ed to dryness

and the resrdue ;%recry aI I |z from chl oroforn1d| et hyl ether.

BOC- Ser %? Kot £ d &1l fod %hy'

f or mani de, |§ol 28 zovs Icssp'”aﬁgdm?z%" r?caaglgﬁ & tion of

hydr ochl ori caamddbdr and rsiusdqmn 20 Erchof ter0l butyl oimvite s:eaﬂcled at [err]

for 1 hour, fte cgl s10 Wﬁﬁé‘; ?fe%‘ 4nsa¢de?§r°y$t allized .
from ney, anoI0 Jto d mfi'fmm /dz 1 q§1vr ng a
M P. of err e.g y £ 135% [a)p® (S. 0r. :
obt ai ned. c) fer lﬂ&tzﬁne aod 1s|-dasﬁéredﬁtsm20|_®u>f3e4rN@lbuon dﬂ@t'dr@drldncl8 of '
BOC- Cys( Bzl ) & rﬂ%%ﬂn egi ‘Fﬂ“ m"%% S‘ﬁ\ 10 cc of
water, 35 c§oBE s 4P sso sﬁ,‘ﬁ ki ﬁ‘rsa -

added, fhe rgamimids) isTobtiinede 1 s al ovve to stan [err] for 55 16 hours

I s evapor at ed to dr ness and the res| due is recrystal | ized from net hanol

BOC- Cys( Bzl ) FBef, Selin b 5&{@ iﬁ% ggrug in di met hyl
formam de, i sl innﬂd C@‘ﬁijdlﬁll&h 'fﬁ'ﬁl M@ cﬁldl‘2 g fcﬁ g ¥ land OF MRM de
with slsght hesa:‘cloﬂgne thPshineCareO: ddma mewdato buyridrag2snfor hydspte are
added, the i orated to and thc resrdue 1s recrystalhzed from @etm@ 298 -

11 mxture i Sf%:% glsmmg gf s {"‘] |1|g‘ht|on i s
r<:<: ué:

ef fected mnthn"; Y t hyl

et her/ net hanol (1. 1) and the resultrng [err havrng a NIP 0 [err] [err]
in dinmethyl formamde, is-dried. 5 PARTI AL SEQUENCE EF:

BOC- Cys- Ser - Asn- Leu- Ser - Thr - Cys-Val - Leu- OH - 518.4 ¢
of [err] (partial sequence F) are dis- solved in 150 cc of dinethyl
formam de, the solution is cooled to [err], and 40 cc of a 2 N solution of
hydrochl oric acid in dioxane and 15 cc of tert . butyl nitrite are



added. After allowing the reaction mxture to stand at [err] for 10

m. nﬁ't"es 28 cc 10 - of ‘triethyl amine and 16.2 g of
H-Thr-QIs(BzI) Val - Leu- OH (partral sequence E) are 10 added and the
mxture is stifled at [err] for. 16 hours. F32029%tion is subsequently .

effected, the solutron 1S concentrated Dy evaporation and the re

° tildl 9
washed t hor Oughl y Wi ﬁur oS 0 for 16 hours, precipitation is effected wi ethy.
BOC- Cy's( Bzl ) - Ser - Asrfy %“ -"fﬁtsn'?aes Nﬁit.i%u? m*& A ’“%“M-‘ﬁ??cﬁ
[ert]l..[err]in di netdirydth (&Yrﬂmﬂiﬂtdés, dried. Obt ai ned. e resulting
product is dissolved in 5000 cc of" drred a tal is 15 added

wth strrrrng dar Io ation i
it o AR S
solution is evapor atsededt i@ 1doyﬂesaim iae&hdsmudms;swmdaad hmamoacet ic
acid and acetone. Afdf@r2 Nrsplnting ncSGrcLlAsimne WM&M@H CH,

havi M P. 2(-2dded. A‘E SFF i
15479 M0 B0 o et G ‘%ﬁ‘? T TGl S tﬁtrt%érat

5000 cc of 0.01 N areffededdathe aotduoﬁtydmg&aecpw@wodﬁon adarddemuu\mslmdshur ng,
gntil a negative ni tm@piuﬁs#cenceaqﬁie E&i m@yeﬁﬁﬂbval'%lﬂaQHal
boi

B G aw;tt’fétt@rw ARG

rr]
(deconp.), [err] i robdinske diﬁdﬁ!i’p osasqfdecomﬂramm
Havi ng regard to se apenteézte rasheg N agg

resigue) th LI deatic afd | tion
f 0 -our copendi ng pat 9 kWS VA 18 A gggﬁo) out 4
of which the present a&%’) 'n?s on ti e'?’lu OOOéofOOINamnYA%I
CLAIMI'S: - hydrogen perox1de is added with stirring, until a negative nitroprussiate reaction is 30
1. A process for t hebqamabla@!tqcoﬁgmal acegatidarerrddadf filgwive pad lydpbifizeibreis ¢ffected.

+ Cys- Ser - Asn- Leu- Ser-Thr-Cys-Val -leu-d y- qu-lpu-

it €

I \[err]

Ser-dn-d u-Leu-His-Lys-Leu-G Pt o-

35 conpri sing j oining t\/\pﬁ%éerp .%"ﬁ%. S '%aﬁwavnhl'dee Qi hkage, the
peptide units #8ing tmvmg?ﬁMsmash238hadecmipen[a¢]m=ned8°t1hetmamyrmmamidﬂ/®&q(aem1;e' of25
t he conpound of f or ritibbfaiped; s a(élhr evedr%%qS oce ccordlrlpsg ;ﬁtg‘ﬂaﬁq 1,
wherei n one of the p m{;’ Eﬁrg'l%’ gs) 40
H- Cys- Ser - Asn- Leu- c% apg’mmni‘;? bee,‘?dmded 14?00(“\£/\her efnan S-S

bri dge exists tween the stein unr ts. 3. A process according to .
Claim 2, wherei®l in th E(ﬁgtfl%e eptrd pgorporating the 30
group of formila Il, t Shes e ol ep'f’%‘meBr (f°’ER?P'?JrJt‘8 E’? t age. 45

“W. A process for the product und of forrmula 1, defined in :
Claim1, 45 substantiall yg@ggdesmmﬁsdimr&gg%%ﬁmeﬁwce to the1
Exanple. 5. H - Cys - Ser Ser- - - yr-Regdrg Val - Leu Ay -
'Lys - Leu - Ser -.dn - erTa’-Asnf‘é*ﬁL’T Gly-ThBro-NHep y _“Qn - Thr - Tyr - Pro
; Arg - Thr - /380 - {fipdisng jHHRE QWS pepREOGHS B RYanfidiClinRIZO.CAS eghide M WG OFf. 35

the 50 precedi mgychcthat when joined the amino acid sequence of the compound of formula I is
.50 12 : achieved.

12 6. H- Oys - Ser g Gl B ERcconiing po Clify, 1, whesip oné 5 Qe Gepig, o ipgogporatep
g_eu- Ser - Adn- Gu- Leu- Hs 2 Lys - Leu- @n - Thr - Tyr - Pro - Arg
- Thr - Asn - [earr] 7. A conpound accorfling to erther qf CGtainms 5 or 6 in
-phar naceutical Iy accept- 5 abl e HaGyscBeprdenrkender-EbrtGysor heavy nedhl 40
‘conpl ex form _wherein an S—S bn %%@ar maceut i cal

£Onposi tion comprisiNg 32 AGREENeY aE' QLAY nbLoci uckibh 6718 FEpilde u? T €€
Jformor in pharmaceubégatalisg the gepp |fermalle 1, thel S8 brtdgsad forroed dmagyheanal
conplex form as45act|5\'/’§e4a ent &n assgcratro vmth igfr}h

a uent
or carrier. 10 substan °§§s L 9f) the campTa vﬁt‘%ﬁ’& 'J:'lf ai

.8, in unit_dosage formcom 10 prising from2 to (II)&: units of active
agent, B. A YORKE & CO Ch]artered Pat ent Ngents I 42 Upper G osvenor

‘Street, London WLX T‘{Q" sSPbr hrelepp EIE%:CYSPNM?@! -Gy - L%:Leu- '
Maj esty's Stationer . E}%%HE' étfﬁzré a§ﬂ' \&3
‘Publ i shed by Tree Pat,g&gd Gl out hanpt o ng ﬁ% 1AYsg

“from




whi ch copi es may be obtained. * C L M S * 11

1, 320, 298 11 mxture is all owed g o
stand at [err] for 16 hours, precipitation is effected with djethyl ether,
the preciplzate is washed with diethyl1,328298r/ net hanol (1:1) ‘and.the 12
resulting [err] havrngaIVlP of [errl lerr] 1 n dinmethyl Tornam de, 1S

dried. 5 - PART] ?I{QJ IR

BOC—Q/S-Ser-AanE‘ % v AEN %}; - Vel - Leu - G‘Y Lys-Leiy 18,4 g -

of [err] (parti -GRIBL NH I s- solve |n¥5 cco Ihyl i
formam de, the sol GtA gmplomdmtm t eitlf eeofrqilmmaﬁd»rd()n pbnwcﬂmcmyhbcsm-l ut i onw

hydr ochl or 5c ac?ide ﬁ‘g&‘éﬂ &%ﬁn@?’!@?ﬂw n|t gre added.
After allow ng kg rleacgf &nﬂ&%ﬁ’%ﬁ& ofT'hél es, 28 cc
10 of tri et hial Qi fmob.shﬁu agen§fin ticdl Rlitudntlof parti al
sequence E% arecamerlo added and .the m xture- | stirred at err] for ?
hours. Filttati 8{’:,1; %@W@?ﬁ% B iy pib fpsqee frm epBnt r at®d by
evapor ati on and 5 residue washe horoug y'with 1 N acetic acid.

BOC- Q/s(BzI) Ser - Asn- Leu- Ser - Thr-!Bya( BDR)(E\&IC—Q.,eu OH, having a M P. of
[err], [err] in dinethyl formam 2 15 The resulting
pr oduct is dissolved in 5000 cc F4» sodiumnetal is 15 added
with stirring and while the arrm)_ géh fai-ldﬁA#ﬂ&htl; a dark _blue colouration is

oht ai ned. Anmoni sy o oy 3, Crwerpridl, 1ok athon. The
IS B L . utl i Hnnh&&%ggga' %’?\QI N acetic

sol ution is evapeubhéhelhy Tl Riteyifics, 25i%
acid and acetone. After drying BB @?‘%‘Hr""ﬁ?f‘i" ‘eu- Ser - Thr - Oys- Val - Leu- OH,

having a M P. of 20 [err] (deconp.), [err] in dinethyl
formam de/ water -(3:1), is obtained. 20 The resulti.ng nonapeptide
is dissolved in 5000 cc ofagFgé_%L?ggggggz=L=N hydrogen peroxide is added
with stirring, until a negatt roprussiate reaction is obtained, 200 cc
of glacial acetic acid are added, «filtration and lyophilization is

ef fected. BOC- Cys- Ser-Asn-'Leu- Ser - Thr- Cys- Val - Leu- OH, 25 having a M P.
of [err] (deconp.), [err] in dimethyl formam de/water -(3:1), 25 is
obt ai ned. Havi ng regard to section 9 of the Patents Act 1949, attention is
direction to our copendi ng patent application No. 24779/ 70 (Serial No.
-1314051) out of which the present application has been divided. 30

VWHAT W CLAIM I S: -

30 1. A process for the production of a conpound of general formla I,

H Cys- Ser - Asn- Leu- Ser - Thr- Cys- Val - Leu- @ y- Lys- Leu- : :

~ Ser-A@n-d u-Leu-Hi s-Lys-Leu-d n-Thr-Tyr-Pro-Arg : | [err]
- 35 conprising joining two peptide units by an am de |inkage, the
peptide units being 35 such that when joined the am no acid sequence of .
the compound of fornula | is achieved. 2. A process according to Claiml,
wherein one of the peptide units |ncorporates the group of formula Il, 40
H Cys- Ser - Asn- Leu- Ser - Thr - Cys- I .. 40 wherein an

S-S bridge exists between the L- cystel nyI units. 3. A process according to
Claim 2, wherein in the production of the peptide ‘unit incorporating the
group of formila I, the S-S bridge is formed during the | ast stage. 45

4. A process for the production of the conpound of fornula I, defined .in
Claiml, 45 substantially as described herein with reference to the
Example. 5. H- Cys - Ser - Asn - Leu - Ser - Thr - Cys - Val - Leu - Gy -
Lys - Leu - Ser - Gdn.- Qu - Leu - Hs - Lys - Leu.- Gn - Thr - Tyr - Pro
- Arg - Thr - Asn-- [err] :whenever produced by the process of any one of
the 50 pr ecedi ng cl ai ns. _

50



