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i 25 - -'BOC: - t-Butoxycarbenyl - o . S .25
w -+ .. Bzl " . _Benzyl e T o
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1,434, 694 2 OSu: N- Hydr oxysucci ni m de

ester Phe: Phenyl al ani ne Phg: a- Phenyl gl yci ne Pro: Proline 5
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Ser: Ser i ne :

- Thr: Threoni ne Tos: Tosyl Trp: Trypt ophan 10 Tyr:

Tyr osi " S ' * 10 val:
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i nducing agrivity t t | 1. =35 has
al so fognd th:’:lt%'/AL ‘Padghal et & gﬁgigf‘cli ﬂ&%{f{’ %%gd(?:? ?1%3?9?12)})'%% f}}lrwnml) Re yga = f

T

secretj.on of bOtIIibehhﬂlobveﬂwu:;m stmframgmberaaﬂdmil eH % ;ﬁlqa%ﬁsq;;atr ng ‘;} _
hor none,. . halwe'ea bedseperip i not only 75 °
fonction ¢ n% 5@1 St te% mfaﬁqég%ﬂ mn’guc ¢ hi ebearturtmy
function of -t he s1del'edt a]@cpthrag is of mmmyalaxhykldl atahm . :

amenor r hea; "but Sdhalrly asszBloehelmér hYMBC%IrQSP or tt pu,r--pose_

of animal breedin ves andhaves% l&g%( 3?1@1’3@ ﬁ(ﬁ ?pjbose o

unexpect ed, IndlEﬁ.& Ehk meny-wccmn a:ap@ﬁeé wienapeps i de
|a)so

am de deri vat ive oseebosipoumlg a ontthe pitiitacutei prgmatetthe i ty;. and
o o or Hegedae e e SRl P s
(). | huen bein drugs for t élggﬁg '; 161" the: Hif?sf“ 1° tﬂé esent

invention yall bié:,"“a“ gﬁ%ﬁefﬁewatn ghd Mk aﬁy\lohgndﬁﬁ'héal, poti adso. asmmamnapem i de
ami de ~derivati verugd @aruuﬁl yﬁmﬁweml of apigrabhyeeding. Tiei neescnt ipventipaiythe )

L- Pyr ogl ut ami ¢ aeltlmmaao “%%rp gip rl;&,‘}’déff?n% f%ﬂ?’éﬁ? < BRIEuBRRaticE (50

defined) or a pe aea 2ty hOdTHA the productioni t 'o:r a
protected 460 L- G ﬁl Rbhdpeptide nnutldenoettwest(!;) N-fermnal end is condensed #th
a reagent (B) an anfurther fsatupe of thd presentpiyention %@P?f"‘!‘ﬁ@“‘r‘@&@’é‘ﬂ‘l”“% A). and

(B) ‘taken toget hétetioRecpond, 16, Wiy (1PisHibdhesP By SNRENGY inlvlticn khe active
groups of t he re?él Tt A? Pyroglutamic acid, a protected L-glutamic acid (as hereinafter . AN
defined) or a peptide fragment whtch has an L-pyroglutamrc acid unit or a protected 50, T
L-glutamic acnf unit ‘at its' N-terminal .end is condensed ‘with a reagent (B) an. . SR
amine. or peptide component wherein the reagent.(A) and: (B) :taken together . R :_k_gg
correspong to.the amino acid sequence of (I), the active groups of the reagents (A) . ... e
S and .(B) which are not ‘required for the condensatlon reaction’ being optionally - LT
. 55 . . protected by a protecting group or grou% . and wherein the protected L-glutamyl.. .~ 55 o
Co * . group, if any, is reacted with an acid or hase to form the pyroglutamyl group and. .. .-
' other protective groups, if any, are rémoved. -
Thus, the reagent (A) is-L-pyroglutamic acidora pe 1de fragment whrch has
© an L-pyroglutamic acid unit at its N-terminal end and at the same time which form S
60 " that point comptises a partial amino acid sequence of formula. (I),and the reagent = 60 ... - -
' (B) to be condensed wrth ‘the reagent (A) 1s an.’ amme component whlch Ca
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the sane time’-which form 60
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e amide d’eélvatlve I,(Ié thc re 3§ent

to the bal ance

of the nonagﬁ &mdeomnaﬁensctérthmagemdwaﬁd,tm hegemementeser(x#ﬁ)iedmd (B) being

optionallyt

*(B) are exenplified in the follo

H-(Pjr)Glu OH

 HH s- Tr

\Ak%(gﬁTabl e 1. TABLE I

[err] Ar g- Pr o- N+R4 2

lewipe d2blBdsi ¢ conbi nations of the reagent: (A) and the reagent
Reagent Conbr nation -

H (PG U-H|§eam [err] Arg Pro NH-[err] 3 ~ FF{Ryr)Qd u-His-
H Ser={ er r |}—Arg—ttp- Pf o- NI—tBRAf 4 . |H(Pyr)d u-Hi s-
Hlerr]-. ArgCEinmnath[err] Trp Ser - O—l 5] . H—(Pyr)Gu HiosifTrp-.
H[err]-Arg-Pro- NFFL ] [errj-u—rTS ' T U= HSTTrp-
. HR -Arg-Prjo- NelR4 S r{l (gl"ﬁ%'“ “%H(Wfl)‘é’ U‘RI-T R3"1‘=r"p-
_ iérg Ellr-l?EMHj[e”] lSelr J[err] OH 8 | Aee(BoNHERg - Hi s- Tr p- Do Rt S
ro- qrr er - U--Hrs-Trp- - | - er
“lerr]+Arg- |Pro-0H: |t hgs( glocﬁlée(hﬂkno Wﬁ)'g’ :;b’t’%’ct ed L-gl.'u-t anyl .group
shown. by tHe ?eneral formula (11): [er ]AfB—PIO—-NH-R e (11). wher ei n
[err] is an alk Oxy groH-p(Pgr?Gl rret RoXy Hetsr 0XYop I‘IRIO[A Q XY, l-propoxv, n- 10
but oxy). an:jar al kyI -OXY| eg. benzylo 3 ot -am'noj®is eadily converted
“to the 10 |L- pyroql ut ﬁ?l‘ group H-[er ]P‘W‘bﬁnt act :with a Hase (e.g.
~anmmoni a) .orf an_acid. (fegYp t acid) that- the 1) is ,
equi val-ent |to the L_u--p-y}r]%(gf'ﬁ?lg ﬁ% groupl|i €i{]g{él ﬁ |Pg° %gpé(jt. In the 15
~met hod of tihe present \7§eﬁf %n it is to: be understood thatj the
L= pyrogl ut gnyl- 51.5 14_(13 YGlu—His—Tro— . 434, 694
‘4 (ice. H(Pyr)du) b 'ﬁ\r ouealaen[ (A A ddesg ‘ﬁ‘é’t”‘én y thre '
L- pyrogl ut oyl group LSOyt also the protected L-gl ut amy group of the
formita (I I) Irs the cmyﬂ@um%oﬂgﬁyr _qt;_,gg__flttg_qm_qégent (V is in the
formof the group (II SértlheRg %up ST A |
N 7 -H—(Pyr)Glu—Hls—Trp— H—Ar'g;Ero;NH;R. :
.- Ser—R,—R,—R,-OH . | . - =
\ 8 .. H—(Pyr)Glu—His—Trp—_'-_ '_ _H—Pro—NH;R4
: § | Ser—Ri—R,—R,—Arg~OH .. |. .
29 . _ H-—(Pyr)Glu—-Hls—Trp— _NH,_R;,_;..
Ser-R,~R,-R —Arg— ' :
' .Pro—OH S
| genegl hj%sr l:l:& !(Jlelt)m krlown that a protected L-glutam'yl grou’;?_l sho_vrm.-by t.he
o RsCO—CHzCH,CH(NH,)CO— an
~ [wherein. R, is an alkoxy group (e.g. methoxy, ethoxy, n-pro s - .
. . .butoxy),an aralkyloxy group (eg bcnzyloxy) i,)r amm())’] 1s gasﬁ;’::}onlvg&%og ,tl?e'f W
. ,-L-pyroglutamyl group:. , R _
C " by-contact w1th a base (e.g. ammoma) or an acnd (e-g. acenc ac:d) and that the -
-~ group (Il) is equivalent to the L-pyroglutamyl group 1tself in this respect. Inthe. - - - . . -
15 - ‘method of the present mventlon, 1t is to be understood that’ the L-pyroglutamyl . - . {5 -



(I'l) is easily converted to the L-pyroglutanyl group itself in accordance
wth per se 5 known neans.
5 The condensation reaction according to this_invention can be carried out

by condensing means known for the formation of peptide |inkages. Among such

means of cgmdensation are the DCC/ HONB [ Bel gl an Patent-No. 796, 399], the
azide profesg; the chloride process, the acid anhydride process, the m xed
acid 10 /anhydride process; the DCC process, the active est’er 'process,

t he V\l)odwe'"-". 10 reagent K process, the carbodii-nidazole process and the
oxi dation-rfdduction process [ The Peptlde1§41694 1 (1966) ;. Schroder_and- Lubke,
Acadeni ¢ Press &V Ok B Gl S @th &7 (Ah Gndiddes GANGHR LBfkofifiafll ON- \Qpe
may protect the I\&a Qggilﬁl)ﬂi S} “ I,glfn;)m%rg&uspsn 'loﬁgf} gﬁmémedag;&vol ved in
t he contenpl at ed in uarch Kmn)(hu——a:dithe\mtgatt(h)as inlthe f;mmtwﬁﬂ:;lgr@g/(ﬁhdlmwo groups
which will take q%)mse4sﬂy f%efFeéé%EhFérPY'%D“Wéﬁg“R/@Fﬂe’éH‘ agprdaasewith gsete se. Ehe
carboxyl groups i %&alagremgu&m; uta@mwn%ﬁegm chitich B8t O ™ 0 |
metal salt's (e. g.cofideabingNmaand knpwhatsrsmurfo' b6 bf pnesuxekage 2 g Ruchh -
et hyl, benzyl, pmanseﬂomg;twng Ot %ﬂf fg "399].the
Prot ect i ve gr oups Pd'gd i i 8{& : qﬁhf sl §'%§Qd§°ﬂay b%a”y

of 20 the conver?&ag@ma bR thd B B e B ouiae o canode |
synt hesi.s, e.g. hemgsl[mwlamnbanwl 1(196ﬁmtSoM33darabﬂ)byﬁk,e, AsdbroicPydsa Newar bonyl

The hydr oxyI gr ou¥eripfU-8.4¢ gtected with a conve na
protective ;group § ﬁ%ﬁ;ﬁgﬁ’};@a‘%“ °“ ﬁ n 8pC BELRIete ﬁ‘ﬂ m&”oups The
hydr oxyl group’ ofcarbexyl or/ar )éhﬁlﬁ)'glﬂﬁxpﬁ'fﬁw RillRKR eil&h&t nhﬁﬁhi’e)iﬁs whichbut yI

ot her et her- formamgk lwom Se. Tmnearb@csl%mmlﬂ nmﬁgeluﬁﬂnm plectedrimy be-
protected with sdih f%‘tﬁéalﬁl(f ‘P{Bs“ﬂf P‘ﬁi’g R ggters (.8 methy' |

| sobor nyl oxgcar b mth aﬁxgmeﬂasmy&%wfat edgp

car boxyl groups ithe s&:&eﬁuong ﬁf&ﬁe&tﬂgé’dr&;ps dﬂam&mgtyu fedn: Iiieptidle(}mﬂesisheg
correspondi ng aC|bd=nahJIx rhom t-lalztbxdearbmhgf@f@é*! Fasbf(ﬂélsters th alcohols or

protective
phenol s 30 ; r.foﬁ-nt’f] Eﬁiﬁxg l.group of
2,4-dinit rqgghenolt ; butyP ofibt &rl’eﬂi% ing groups; the
roteNed isuchy oupman nitrocitosyl,

£s§

N-hydroxy 5- norb(yualﬁdliee Zrodp of eginiiexnayi ke

N- hydroxypht hal i 0. onyl; o4 ‘Yl gat ?,"cy ‘i—’{ﬁ“‘l?ﬁ‘i oo gr oups
in starting. mat erﬁc QXF 5 %méﬁygrﬁlg Y\ '“%cg"ﬁé °r°Mqtj’° ARFasve: ‘l,theri ¢ acid
amdes. 3530 . (eg. dpﬁWongZA ﬁbicaloﬁdpﬁm1 ez;t_adiﬁitxeﬁheﬂbl @miammpn ons 3of
such forps of 380balr bamyﬂ dola . ot

hyd e yehrorborn 3 ‘Aéd
: s N- phiths €< OF¢ N :

meled (" Bt R R
NH err] L q;a?honc acid ami E - )
Protected 35 Pree -Z2he followmgAmbievshbwd ewmfeMatwns & s®h forms of Fr@é 3
Free * Pr ot e catbexy] and mnige gequpyjin materials MeediBNot e) - In the case .
desi gnat ed. by an asterl sk*, a dehydratl ng agent (e.d. a carbodiimde
reagent such as di cycl ohexyl car bodi |M%‘% 2 s pref erably present in the
reaction systefr A Teacti gQir SCHenE accorarng to .may be . .=
witten-as fol jows. . , 434, 694 ._:A)Thlsre ction. ted.in the .

maQ35 be - cond

presence of ‘a p :0}69 tm hg sebggnt [i s gﬁnertllkd@)hosen f{qgmtliose known to

be useful for heptide condensation rpartlnn Thus nhvdrmm or aqueous
di met hyl f or mam de “diset hyl sgid.oxi ___epn-,g_}g{,_,b di anoteQQho'r of cpfrgg dijoxane,

di chl or omret hank-. b 'H-)et-u-r-es—pf such
sol vents may" be ment2 oned |bXctikayd Of Posgeie]  Free - |: - Free: |
'3 Free .-.Pfo_te.cted. . Protec’te'd : Activated-.

_(Note) In the case desngnated by. an astensk* a dehydratmg agent
.+ (eigia carbodiimide reagent such as dlcyclohexyl-carbodumlde)
is preferably present in the reaction system. A reaction scheme - . -
according to this invention may be written as follows. - -



The reaction tenperature is generally chosen fromw thin the range known to
be enpl oyable for reactions |leading to the formation of peptide bonds, i.e.
preferably within the range of from[err] Further, the precursor_materials
(protected peptides) of the contenplated: conpounds according to this 10
invention nmay al so be easily prepared by solid-phase synthetic processes.

10 After the, condensatlon reacti on has been conpleted, if the pye
carrlestprotectrve groups; they can be renoved by conventi onal
_Anong such procedures are catalytic reduction in the presence

) mans/m—ﬁmen—ﬁ‘mrde—rS UI tT | ftooroacettc—acto—ant +educt i on
with netallic sodium.in liquid arrm)nl a. 15 The peptl de (1) thus produced
~can be recovered" fromthe reaction pr oduct m.xt ur-e by . procedures known for
“the recovery’ of peptrdes e, g. by extraction, -distribution, colum
chr orfat ogr aphy, etc. The peptl de (1) nay al so be. reCOVered inthe formof a
sal t‘*-e«f nmetal conplex 20 . . corrpound _

"20 AS” aci-ds:whi ch are able to formsatts wrth the peptrde (I) there nmay be
- nmenti.oned i not ganic act ds such: as hydr ochi oric acid, hydrobrom ¢c- . aci d,
per chloric acid, nitrig acr d, thi ocyam,;c acid, sul furl ¢ acid, phosphorl C

- acid, and organl ¢ aci ch- -as form-cgacid,. acetic aci d propi oni c acic,
al. ycol i'c acid, acsic: 25: ‘acid, pys: vi-c -acid,& oxalic: acid, malonic acid,
succinic aci d, rral"‘er C ‘ag,r‘aj furrarr c 8 acid, arbt»Er:canyI ic-acid, cinnanic
-acid, napht hal enesﬁ for‘g‘a §acr d. or sul f%ﬁyl ic aci,é; the metal’s which are able
‘to for m nmetal ‘conpl ex- g:grmoundzvm t:h t§1§ pepti decgé)“ include, anong others,
‘[err]. Such a rretq‘il c@rBlgex cogpourd £Bn be pro ewl by conventi onal .

- pr ocedur es, forgexanple, by refcti ng'536: “jhe §M| de 'QI) with the
hydr oxi-de or 0 d& of one. of t e abovebrrenti"‘o a;r—gtal s %30 at apH of from
6 to 8. The pal ype@tl des ag;,cordl rmto tBis igEenti or%have an LHRH

(1 ut eini zing horrrgne rele s ngq;ﬁ-lrrmh’eg actr'vrtw‘a&dﬁ; actordingly, are able
to: prormte t.he segretron of " LHY(I it eBegi ng rrrnngzk’énd SH (follicle
sSstimlating horrmone): 35 heref (ﬂé d‘he? poLé/gugp‘El de.h (1) are of use as
drugs for. pronoti ng ovul atlon "fn m#AT3nd- |gn,,.a;rﬂ,mal'§ (e.g. rats, ewes,
. SOWs, cows, mares,.quails or Hens). 'EB! pepba de$ S8E al sp be used for ot her
. »phar maceu'tr cal pur poses - for .whi chf coh’\)%ntr o] E4—'5R|-3 ‘LHLand FSH :
preparati-ons have been errpl oyed Sl nce the L_H-RH acti vity -of pol ypepti des
(1).is abolut 5 to 60 tinmes ghat-of 40. . Rnown nat uratefy- occurring LH RH,
theit dosage mayybe deterniBed for each - A@ applicationgon the basis of
t he -above rrultéjtge Whi: | sg o§her flact or's. (e. @ t he: subj ec';f" of. admi:ni stration
or the kind-o d;.,sease) relal so Laken |n%or—con5| der atd @n. For exarrpl e, a
sui tabl e dosa&’emy lge gﬁ%cted fromwt i g the range ‘of 2 ng. 2 [err].
dai |y per kilggrgm. of Shod\g Bei ght).” 45 ° T Pol ypepti®es (1) are
primarily adnﬁnrfstered’ nemi)ral 1y (e.g. by &njection. or sy 45 the rectal
or vagi.nal" ro‘EteﬁZ ‘al t.:hog °they may be orakly admnist&ed. in certain
_instances. The, (@gagesf oE 8 whi chf may be enl oyed incl ude, for exanple,
inj ections, sﬁpp@sr t oKl ex,% peHar]i es and po:.kders The i gg ections can be
pr epar ed by digssol ving. 50 - Krdgmferr]~of a polypeptide (1) in 1 n. of
physi ol ogi cal Isal i ne. "IPol ypept‘ﬁ dgs 50 (I) can al so be nade into
~ lyophilized: am)oul e pp;oducts \tgtr Jmanni tol added as an ‘exci pi ent so t hat
~one nay. adni naster . thém as- |nj£ct| ons- f or- ext enpor.aneous use. The starting
. material peptfr'des enph Foyabi- e\l-ln__Jhe met hod ~gf “thi s i nvention can be
" prepared elthEr by knawn pr.ocaesses. for peptl de” synt hesr S’ or by utilizing
such 55 . . rocesse§ as-. are’? ound . necessary..
¢ 55 For furt heg it Iustgatr on og the invention, exarrpl es are gr ven as
" foll ows: . tn t’aose exa‘apl es, tfe follow ng abbrevr ations refer to'the Rf
val ue of a tHen Iayervchromat&graphy on.silica’ gel wr_th the follow ng
~ solvent ‘system (rati R speci f fed .are by viei ght).:- : . lerr]
- chl or'of orm met-hanol -acetic acid, 9:1:0.5 - 60 [err]
[ thyI acet ate pyrr d| ne- acetr c aci d-wat er 30:10:3:5. o




[err] n- but anol - et hyl acetate-acetic acid-water, 1:1:1:1 1, 434, 694

7 The following trade narks are referred to inthe Exanples: Bigel P-2::
Materials for gel filtration manufactured by BIO- RAD, U.S. A  Sephadex

LH 20: Esterifired dextran gel nmanufactured by Phatmacia Fine Chem cals,
Sweden Anberlite XAD-2: Polystyrene resin Amberlite | R 45: Weakl y basic
ani on- exc n resin Amberlite | RA-410: Strongly basi c ani on-exchange resin

Anber | it e(@3\4 10: Strongly basi.c ‘ani.on-exchange resin 10 .77 Anberlite
CG 45; :.li basi ¢ ani on- exchange resin +10 All these
resins are nufactured by Rohm & Haas (‘ Hd U S. A Exarrple 1
Production . [err] e m Dr r’. 4,6 AT A il

of HONB, foll OWECE ﬁmeﬁnl rﬁlﬁﬁll ﬁne%}lfbﬁﬁe,l s
chilled to [err] @# nef nlngdlb &e ldrblfmh ﬂetpéh;@r raﬁ)@ﬁ‘d stutvbleZO

mxture.is Sti rrenix@i_fsmﬁwvh solsentemay ber mieity pe b)hU 9 -2
20 di cycl-ohexyl ure §" & 4 S VEN o&ared
20 dieycl ohoxylurga s T c;f; eI, tﬁgyzfo i 0§ b&g&g}v 0
ethyl acetate, V\Iaﬁzhafhl (ptmtednptebn s)wdlaopamm laedlcqmpmdsnziccerddg torthis

bi car bonat elOand tinyen wnmal l?*’e‘Pas1‘YCII“'F’@(‘Je‘l)'?)'%‘l0 ‘pgﬁ“@lﬁ H;"gei%ﬁ f énal 1 ym '
evaporated to drype 1 waz%n?’el‘ljagy: n°°m§° ;ég : ,%“ Wi S
reprecipitated fr aaee ewd @dmbuimtﬁupeelmezomeataryheuch%pqmaommdur e.
descri bed gives ehl ,patlidmrtrren-dabmr@ la@l@ hellysnl\mfl mqango ﬁﬂ gen flporig

C

o) YRR e

_ d t dubedl C
C, 56. 31 : 7 S9nixtur nown for t(l:l ry- of\-pep B&8 byl'éxt%gtélaﬂ oo N
17.69 dlstrlbutlon, column chromatograpB$) dtd. Prepar ation of - Lerr] I ne 30 m
of 25% hydrogen bromhdeexgidaélﬂmaye!efebq f@“&’éled"hﬁhé %W%EP%“!?%C‘Q“PW [er%d
35 . and Phe sd gﬁfgga* Qﬁ‘ﬁm’ e 3 (AP SARSAE Ee (07080 it 5. To
t he sol ution are py Bdids @ichCh: eiyd.aadoﬁmacla,em rbbmguqaraed; pitate
is recovered by fpel’dl'il(mlblaoﬂ nifxict #wid, blgoqy il peigyosulfurfecacish r’&taéld dji ssol ved:
050 1 ol vt SrpmesB b R e el gyf Sl
(free base)® The lﬁffﬁfﬁaﬁ ylic: ’B ,cﬁl’lﬁg Béc ol o 1d%ﬂmﬁlﬁlcmahan0|
The effluent and: vvasnheh@&lsaﬂﬁ:h com lemmnundatl@dhmvd@ie reduced

pressure to remud lnﬂ@dem €rs;, 1“478 (? C”aﬂ‘il e’ w{d‘ﬁ me °" The .
proceir s cgeor: KRR ﬁ,ﬁﬁ{mﬁ" ol TG 0

: d f v ‘l" '
15 1n-50 m . of di cmhgt%e 90@ lyegm fcflg)fogsol b sl

290 at a Hoffrom “to 8 | owed by he . addl tion of 44 ng
of HC]\B The m Xt ur a‘he polyﬂmphdlesﬂ) topriing] to Emdn\gotl haveyin L Biluteiniziegd.  The
mxture is stir réwrrra!zne- °€!“°ff° F“’t?‘tnllg ;%0 ﬁlliz{aF %ﬂg and at
room -t enp %ature}lfeﬁj}or §K 5% ﬁsengs s% tib if ENDVES -
the di cycl ohexyl Widimen Alifani e(e. ﬁs,lé)ns,csf)wetc quuaus oxohans)e'niq ltrate,

the 50 .- resul tpepgdegrml '] eheeusesl besr phif fOJ‘h wghich
precipitate is drf%8 “jv O f.l’
I'S run ont ogp CO'IHanlﬁtu J%E urrirg ~ - taredah) 3 40 20
cm) and gradi ent splidatiomon the baslsramré aboMe nwlttdlle Qﬂ% cuhdt&mﬂrs @mdhab@ﬁlctlt e
et hanol ( 300 m .- ofzadmjnistration -or the kind of disease) are also taken into consideration. For
example, a suitable dosage may be selected from w1thm the range of 2 ng to 2 He
_ daily per kilogram of body weight. - S
45 Polypeptides (I{ are primarily administéred non-orally (e.g. by m_]ectlon orby .. - 45
" - the rectal or vagma route), although they. may be orally administered i in certam : S
instances.
- . The dosage forms which may be employed mclude, for example, m,]ectlons,
S © suppositories, pessaries and powders. The in ]|ect10ns can be prepared by dissolving S
- 50 from 10p to 100p of apolypeptlde (I) in 1 mi. of physiological saline. Polypeptides 50
"~ () can.also be made into ly%phlhzed ampoule products with mannitol added as an -
. excipient so that one may administer them as mjectxons for- extemporaneous use.
The starting material péptides employable in the method of this invention can
- be prepared either by known processes or peptlde synthesxs or by utlhzmg such .
55 - processes as are found necessary. = S -
' For further illustration of the invention, examples are ngen as follows S
. In those examples, the following abbreviations refer to-the Rf value ‘of a thin
layer chromatography- on . snhca gel with the followmg solvent system (ratlos
. specified are by welght)

60 R chloroform-methanol-acetlc acid, 9 o5 - 60
' - RE: ethyl acetate-pyndme-acetlc dc1d-water 30: 10 3 5 : '
“Rf: n-butanol-ethyl acetate-acetic acld-water,l 1:1:1.

.

CG%IO .

‘@ _

estlﬂ@gf soI ution . °



8 1, 434, 694

8 The contenpl ated product energes in the 260 m.-360 m. fractions. These
fractions are concentrated under reduced pressure and |yophilized. The
‘procedure gives 346 ngy. of the desired product. [err]in 0.5% nmet hanol);
[err] 5 'c) Preparation of [err] [er] In 20 m. of 60% aqueous formc
acid are dissolved.300 ng of the [err] conpound obtained in (b) ab

foll owed by the'-addition of 600 ng. of [err]. The m xture i s heat el
[err]for 2 hours, after which it is 10 - . evaporated to dryness umder
reduced.pressure The re5|due_|s e%gkg-&@d mnth 50 n1 '10 of marnhmater

(80[ er - -Be4- . Ve t-he—f ok oRt-e-a—e0l lm
(3 x 20 cr‘r) of. A& #W%"é m&‘ﬂfme &ji i[‘g -.rgﬁﬁgmegsg B ter washi ng
ut'i on RAD, MIgAL 8 d 3

with water, gra1 et ‘hwater. ‘an Sol ut e et hanol
(400 m . each) SEphadekdH-+20 pEﬂeiuﬁeti deixerar) gel mnnltfhxalr&(ﬁ(byrﬂharmac%O m .

fractieds. Thes Jb5 xabrast tSl'ﬁ efpigaly §b’FQ§d and ‘concent r at ed under-5r educed
presstmest o ren&ﬂh,ﬁ Zel E@‘  basiiani ﬁ‘éﬂﬁx @i IS run onto arcolum (2
xi33 cn)of car bovsyberres IRA —4loe fré g@&ﬁsn gevesiel Ution is carried out
with 0.005Mto. %nggﬂ??geﬁﬂmn §t:etghtbeﬂ xsbangérg?nde5| red peptide %rrerges
in the ¥30 m- I | €d and

lyophil'i zed.to. yi etlhg ig? s'ng*"t hﬁﬁ%urf‘glf F&@mﬂ %aLe%pggqee”] in 5%
‘aqueous::acet.i ¢ :acid) ;- “feri 1A nOﬁBﬁdihpﬂH‘B' ysi s (hydralysi;s with 6N"HC1 in

t he presence Rﬂ:dltcherogﬂ yC€oki ¢ acnd) - Hig,.t1.00; iArg,.'0:96; - Tr: p,- 0.96; Ser,

1.00; du, 1 1 ] 13,000 B t|0n0f25
[err] qp_‘-{P%BIHZS g)__. ?Sér a 1?81;)1—3%5 Ie'%ur Rrg E’f@-ﬁﬁl«ﬂa@?@iﬁ
Cifad. .05 9 g oftd -
1

di met hy1|5f or el deeparationjpfs u Arg(N
Pgl‘:ﬁi loq' '.: i.euamgﬂ@ll g. of .

YL
H Leu- Arg[ er FJ A %ﬂﬂmﬁ ﬁ’ﬁi‘* }%a-il g . a wat er-sol ubl e

1- et hyl - 3- (3- cil rret%yolfam”ﬁd )
car bodi i m de, -is :added; YOI \/\%@9 hours The sol vent S

f

distillgd of f lymlxwmals . 410G wme&he.aﬁdlilgoom4 2ot G form The
sol uti off is wﬁ%ﬁ‘éﬁemg : osé%fﬁ; Dol ‘g or'cz aci d,
washed .wi t h. waider redtiekd ¢ OVIRY resid @) B Sdiddblveéaliin BoGnl cetate,50| vent is

di'stilled of fwashefictwige l!lcﬁe‘ﬁ‘/ pqtssambltlamdﬁ somsmrlaearb;hyetelasd twnwwad Wi th et her

35 to opfain %at%?gﬁﬁ %" }‘g%?é’gtm aﬁm' % huder

1 m 'enzn :
repr eci-pl tate g 365? ° W Dint 01344 ont en%ﬁsl ated -
conpound.:: I\/bl(uecmgxp 0|[di§’—41 8- (&4 4eﬁ:r ]nﬁthahaj,r REE4QI5A Eler anilgds, anal ysi's,

[err] Calcd. :Cal3O H,. 7,50 18,38 Found: 'C,. 54,32; H,.7.32
N,. 17.97 b) Preparatlon of B&:—Tyr(BzI) a- Ai bu- Leu- Arg[err] 'Pro- NH. CH2CH3
45 I.n 3-qied: of C266%1hydAODDA bmmgie .gl-aci-al acetic acid are

di.ssol \(%‘U 432 nFoghd: - - CAB.08; a- 182 Ledh M@ err] pro-NHerr]. and t he 30 xture
is swirled: at 8,9 ;e‘rﬁ:e{aturefor 40°.m nut es,..af ter whi:ch time 50 nl:. of
dry ether are l-?p e resultlng reC| pltate i's recovered by filtration

gnd dried undﬁr sHOPEY Sis—Trp—3r= Sour-Lebai e 3)’d1PEPXTde in ad L
T Ve t
Sol ut f’ﬁﬁ,ofs neﬁt'?§W@&9% Pihssts g e rj}?'ﬁéf?’_ _ﬂw&g gor O0 T

—Leu—-Leu—-—Arg(NO,)—Pro—k

35 and the solutlon is swirled at room temperature for 50 minutes: To the solutlon are - 35
Fous - added 300 ml. of ether and the resulting precipitate is recovered by filtration. After -~~~ - -
‘being dried, the precipitate is dissolved in 50 ml. of watér and fun onto a column
. (25x20 cm) of Amberlite CG—410(free base), The.column is thoroughly washed
_— with 30% aqueous methanol. The effluent. and. washings are pooled and .
.~ 40 . . concentrated under reduced. pressure to remove ‘the meéthanol, F llowed by 40
e lyophlhzatlon The procedure descnbed yields 3.1 g. of the free base of - '

H—D—Leu—-—Leu—Arg(N 0,)—Pro-——NHCH,CH,

o Rf‘=0 24 Rf*=0.68..In-4 ml. of dlmethylformamlde are dlssolved 228 mg of IR
the above product ‘of 290 mg. of o

a5 R H—(Pyr)Glu—Hle——Trp—Ser—-Tyr—OH R 45

- followed by the addltlon of 144 mg, ‘of HONB The mixture is chilled to — lO°C and
- 90 mg. of DCC are-added. The mixture.is stirred at —10°C for 2 hours, at 0°C for 4
hours ‘and at room temperature for 4 hours. The reaction mixture is filtered to
S femove the- dlcyclohexy urea. After the addition of éthylacetate to the filtrate, the o
50 _-resultmg precipitate is recovered by filtration. The precipitate is dried and . - 50
: - dissolved in 207, aqueous.ethanol. The solution is run onto a column of Amberlite -
- XAD-—2 (200 mesh (Japan Standards), 3 x 20 ¢cm) and gradlent elutlon is carned -
“out with 209 ethanol and absolute ethano] (300 ml. each) S




and chilled to O[err]C. Then, 557 ng. of BOC- Tyr(Bzl-OH and 298 ng. of HONB
are added tothe solution, followed by the addition of 280 ng.of DCC. The
mxture is stirred at roomtenperature for 6 days. The di cycl ohexylurea is

filtered 55 off and the DMF is distilled off under reduced pressure.
The residue is dissolved in 55 1, 434, 694
gf chl orof ormwashed with 1IN hydrochloric acidand 4% sodi um
bi car bol\gd¥g, washed with water and dried over nagnesiunrsulfate, follomed
by evaporaion to dryness under reduced pressure. The residue is
crystallrged fronrethyl acetate 5. 14&Mb$|d 275 nmg: nelting point ﬁ

l:

127-219[ et 5- rm—n 27 6 (e=0

e ese pa\by
DMF)., [err]=0. @9«: %ﬂ}%m Lgn diﬁfg %} yophxl d & Ehuf'eH 7.61;

N, 15.32 Foundgive the desifeddproduct: Nai,;ﬁ— Qc=0.1 in 0:3/ kethaadlgt i on of
10 [err] In 3 rﬂf‘=01'23i, f=0J68. oacet i ¢ acid- contar ning 0.1 nt. of ani sole are-. :

di ssol ved 250 rrP Bi yr(Bzl)[err] 15" -~and the sol uti-on |s SW rled
at roomterrper§ ulr)rép?r%fm m nutes To thi's are added  15.30 m . of diy~
et her. and the I‘esultIHg-(lpylr)&u—pmsa-ﬂep—L-SerLH(yﬂ#BLadub%r§+PioF—atl on and dri ed
The powder obtained is dissolved |nhEiﬁHzCbe ‘DVF -and the’‘solution is -
neutralized. v th; th 00 milrl of 60%;: dyjueduli foramiy § hrermssormesop rﬂﬁ(’bfﬂy NO;c BOC--Ser

trichl or opheny ko ainedcliclh) ;hoer tollow gltrgu Ve
G e B :rrd::gf T S O

a powder. The pp witér (30°C\TRE @ lsfi dttﬁé\ﬁltrﬁte isx08l okte RicBlampi t at ed
twi ce from et hg- xaamroéAmwl@tedXAmeQ (200pm eSImlapa alpbrdql Aﬂtﬂ@ﬂShmF[ err] C

(decorrp ), [er %%Véﬁg s 1eptnel ﬁrgegé)&the l—p@tqﬁa ni‘:"fle fractlon [er r] 25

1
Cal cd. ions até’ (Izielféan under teduced ressure to: remOVe the S 15 25
Found: 54 66thanol F‘ll‘he?coﬂﬁentratefik rubontdia ‘dglurii @33 mﬁ)ﬁf afrboxy—methyl-.. : o
H (Pyr)d U- Hi scelmlqgc Sedrﬁir m—%iutw lbqametﬂﬂrg‘blPP%- : fOM wp, of .
L1 1 uor oacet | S (PEE E dh e n el btalh 0 77
ng. of 30 . [a]2—32.66° (c=0.545 m s/ ueous acetlc acxd), 2-0.10, Rf'=0.76. .20 30
BOC- Ser - Tyr (BzlAn ninoArid wadlpsis( drergr emree of thwgb'ed»lmamdh is swirled -

at room t enper &ist-80:A58:096; Fepy ?6e§°"' Hp; ﬁ'ﬂ 09;Fo.d PAckpusBOOTyn bP0-dr'y et her

and -t'he resul ti ng -precipitate-is rqu‘gﬁ{,lgq by filtration and .dried. -The
resul ting pomderoduamdrorsol ved : . n 3rr1 of___DI\/F and. the- sol uti-on'i's, neutral i zed-

35 d-dwgs hsg gg_(ﬁy Gl —isL8% S8l .'I_iy l‘:"ldwrtegﬁe_mpr-_ pRolNBEH, @Hp:de 39 this
are adde el a % irdieh, s cool e :
to-10[err] C, hm/b%ih E’ méﬁ;‘mﬁ‘ e o SN iBdidoBGniy of (DO -
The m xture ISOStgL of ed at [err]. for 12 hours. e 40 ~di cycl ohexyl ur ea |s_,
filtered off and- t he fi Itren_eu,us_ p,ed_Nnc}meess under. : 40 reduced’ .
pressuregsg The S 38'0 q 667? 078rqL i 3&&% gr yRN 2 g urm
(1 x .10 ¢cm - of Friagﬁﬁrﬁin 'ec\-t%‘gsg ﬁzﬂ%ddﬂﬁxde&s@d’deﬂ? Igllbvﬂ!dt Mrrin gﬂ’grzadr ent -
met-hod usi ng Zngra owb/enthns ﬂedabﬁcahdrtt%el} eqsid;%m dig sgﬁ@ﬁym ﬁ@a@h of The -
fractions r|ch° : entratron .
e ot M S AR A i I
reduced pressut@obtﬁﬁa is irdcoekredibyefiltretian: | bed procedure gi ves 30 ny.

of protected no r semr ta&‘ﬂ frommtm(ﬂ_ar: eatmr td eiainf7omg. off '

ani sol e and 0. %f’%ﬂb it 9% Cot ect. ed nonapeptrde |s

treated \M)th 3E;grm,,@ @Hy@gﬂ mgen quorrde S L ..-4_0 3

- Caled: C,5428; H, 7,.50, N, 1838
qurld' C 54'32 - g H,"7.32';': - N 17 97 o
) b) Preparatron of 1 LT e :
- R BOC——Tyr(Bzl)—a-—Albu—Leu—-Arg(NO,)—Pro——NH CH,CH, TR
Y - T Tn 3 mL of 25% hydrogen bromrde-glacral acetic acid are dlssolved 432 mg of 45 .
' Z—a—Albu—Leu——Arg(NO,)——Pro—NH CH,CH; .. - '

- and the m:xture is swnrled at room temperature for 40 mmutes, after whlch txme 50
ml of dry.ether are added.”
- " The resulting ‘precipitate is recovered by fi ltratlon and dned under reduced L

50 pressure over sodium hydroxide in a-desiccator. The powder obtained is dissolved =~ 50- -
. in 3ml of DMF and the solution is neutralized with 0.24 ml. of N-ethylmorpholme e

- and chilled to 0°C. Then, 557 mg. of BOC—Ty yr(Bzl)—~OH and 298 mg. of HONB. - -+~

. are added to the solutron, followed by the addltlon of 280 mg. of DCC. The S

L - mixture is stirred at room temperature for 6 days. The dlcﬁrclohexylurea is: filtered_. N

55 ° of f and the DMF is distilled of under reduced pressure. The residue is dlssolved n .. .55 -

[



c

&

and the mxture is stirred at [err] for 60 m nutes. The hydrogen fluoride
Is distilled 50 of f under reduced pressure and the residue is dissolved

in 10 M. of water. The 50 solution is extracted three times with 2 m. of

ether and the water |ayers are pooled and run onto a colum (2 x 4 cm of
Amberlite CG 410 (acetate form, which is washed with water. The_el uant and
aqueous washings are pool ed and passed over.a col utm of e

car boxynet hyI -cel lul ose and a colum of Anberlite XAD-2, as 55 ()
described in Exanple 1. _

55 . 9QAfter lyophilization, theré4364obtained 14.ng of a white 9l uffy
powder' a WhoG @all btichisroRMt aste@ wilh AW Raroekibc. abia! il £/ (sBebAr O ySis with
6N HCl in ﬂ:herbpnmevasl&doixtht\batagﬂnymhd ovenGnagiesiuhi sifite,fdllowdd by0. 97; Trp 0: 81;
Ser 1.06; @aporptioyto W@ﬁsoumr reduged preygyre. Thhe. r¢sldesis @ystalhzefhfmmbu 1. 00.

Exanpke 3. J%’fp Dmer % i7)—9‘1§"fd'“ S-Trp T 5
rno )

Ser - Bhe- D g ERf oa)) Preparatr on of -
H- (P4 G uﬂqmnwrarplmrcﬂhé).m H® . I'n 100 nm- of met hanol are di ssol ved

4.0 g. of . Z- S i ]1 educed at at mospheric
pressure usi: ngo p J“gtﬂr unﬁ’b %ék as. the.catatyst for 15 hours. The

catalé s rem)ved by flltratron -and "t he nethanol - +s distilled off under
d

~ redudl prebsBuepasationaf resi due is dissolved in 25 ni. pf . DVF al 4.1 g.
of crystals Of b6 Py 4 S- ?f!% o - xture-is chilled
to 15 -5[erBr g Pg o Y Elﬁe al drAt on’)o—g'ugi(g_gméSﬁ HO\IB and 3 g. of

DCC. The m xt r B, of trifliorobdetic acld anntz{mngt}iml ozaﬂismrm dissalved250f or 2 .hours and
finally,; at"‘gr%mterrperature foor. 8 hours. The'by: product di cycl ohexyl urea

i S frltered offB@td_-hh z{rltr,gglp Léil eA/ ﬁg_ XSS under reduced
pressyr gfﬁ et a
anf the sglutlon erl 1? ;(Em e dé;ﬂéo

obt aied i 3o erﬁdfiﬁv "'ﬁ
di ssol ved iThe ﬁﬂﬂha&ﬁ iédie néutfalidedon i S run onto

a 20 coI u @08 llﬁh‘: Ylmrphslmer 'Elam @dsmttlthlqrﬁslbenl '
rat:

@D
met hagy hg%"' g;; tsd offjand the 1504,
et hanol clmtgui @hdTkepr 'P ated3 n ELT orIrana” 1. of2030%

et hanol - - ¢ Mliedd: ADO)
of orm and 5’ ‘n?:l %" &
evaporated 10" aryiedss i

“with2st hyl - aceulad.e. anyd4.8he TEIS81 i g, pepder s  recovered by filtasation.

74

_|s. 30 ther

.this react afdh 301 Mglof DCC.S

 XAD- 240 The diggelofrexylurda b filtreaiiioff agd teSfilGHR is gmﬁtep rto)tie«nesedmdmnapepl)r de [err]
in rmt han Op'?’luced pressure. The residue.is dissolved. in 20° et

actlmmzbeKMannOO m . of:.25% met hanal - chl or

) g_ﬁ%‘& hl orof ormare 25 . -pool ed -and
L d pressure The residue is treated . 25

The. procedurngIWIES QSQGQ;) &, T8ie  rLIRYI ester [err]=0.29. .In- 20 m- of
rrethanol 3 5¢. of this met hyl” ester and, at- [err] 8 30
‘of IN.S 1§ Q‘B‘% lf dded.’ . The mi'xture: i'S str ired for ‘1 hour and
’P‘g yf‘h“’S'Aﬁ‘?“_lcﬁ“_l‘Ng‘h'y Hi@ECHs acid. The
met ha dF"s?fr“ﬂr ‘efdﬂﬂllqm‘ifﬁ@ew‘i eenteiniag Byl emls of emma @lispdlvedof col 'd ‘wat er

[
are a ded %’ Pesul ti ngz precipitate i's recovered by filtration, Pashed
with cool ed RAGTSearrdyr(BALra—MbutT-LeurAmNOgPa—NE:CH.Chhd dried. The

procedure. fls ﬂuml swukfd atk@ndbmpme?t}r%r 30 m%Ilcte %hdare add;ii

35 [err] i @%‘}{ gﬁlﬁlf e = EEre Flgg%{ igpandidried 228 . ng. of
[ er 1357 of | Qe @ Jvartaf oszl‘qbﬁra.&f e olm To Il ard added! © | Syschi | | ed
to -10[err]3tmga6frcaystalhofch 90 ny. of are -added. .The. mxture Is stirred

at -10{err]C for 2 hours, ﬁﬁ(pyr)clu_an,s,[_qﬁ- for 3. hours and finally at room

t enper at ur g Ak nieBRW Solea 45- idaceraﬂ&%e'% Qﬂ&%ﬁcﬁﬁ o{B“i Ef hgnEx‘rb”g'rlelle
S 8 (<]

anol and adsorbed-on a
umn (1-x 10 cm) of Amberlite XAD—2. Elutlon is carried out by the gradient -
. - -method using 209, aqueous through absolute ethanol (200 ml. each). The fractions -
.- . . rich in the desired compound corresgondmg to the concentration range of : -
- 45 " aqueous ethanol of 40% to 70%, are pooled concentrated under reduced pressure ~ .45 -
-+ - and lyoptilized. The described. fprocedure gives 30.mg. of protected nonapeptide - - -
(R*=0,31). With the addmon of 0.1 ml. of anisole and 0.1 ml. of mercaptoethanol,
- this protected nonapeptide is treated with 3 'ml. of anhydrous hydrogen fluoride
and the mixture is stirred at 0°C for 60- minutes. The hygrogen fluoride is-distilled
50 off under reduced - pressure and the tesidue is dissolved in: 10 ml. of water. The . 50
© - - solution is extracted three times ‘with 2 ml. of ether and the water layers are pooled =~
-and run.onto a column (2 x 4 cm) of Amberlite CG—410 (acetate form), w ichis' .
- washed with water. The eluant and aqueous washings are pooled and passed over a _
: ~~ column .of carboxymethyl-cellulose and a column of Amberlrte XAD—2 as
85+ described-in Example l : . o '35



50 In 20 M. of a 60% aqueous solution of formc acid are dissolved
300 ng. of the 50 above product, followed by the addition of 600 ng of
[err] The mxture is allowed to stand at[err] for 2 hours, after which it

is concentrated to dryness under reduced pressure..Then, in exactly the
Same manner as in Exanple |, the concentrate is purified by neans of a

col um _of.-rI ite XAD-2 and a colum 55 of carboxynet hyl -cellul ose.
The proce§u®d gives 211 ng. of a white fluffy povvder - 55 [err) (c=0.53, in
5% aqueous™atetic acid); [err] Am noacid anal ysi s (hydrol ysis with 6N HCh

in the presece of th| ogl ycoI iC. aC| d) Fhshoal- 00; Arg 1.04; Trp 0.98; per
Productlon of In[bﬁfgﬁ-- 3715‘?_ R R : ‘m . -of

di cht or onet hane akingbéia hatai (i % "-wrcn o he: xreenI@of&mb@ycmlm ye are
added 400 ng‘ of ‘HHONB4aATE Oﬂnd'enoﬁbcﬂer g6 \Plu 19.97 | O‘BQYG)LB\glﬂbfTYD@@ are
added. "The & xture—pedi®rred -at room tenperature for-4 hours 10, - . ¥he
by- product dicyclohexylurea is fil teregxang,igu and -"the fittrate-is- evapg.rcafe '

dryness.  The r esi Rioduction off ssol'ved i n 100 nl. of. ethyl..acetate. The sol utlon__."'

i s washed with 4‘Vq§q¢ym_m.m@arse&pmnbmsﬂuﬂmg¢wumbnm sulfate
and distilled toj )eﬁfﬁaﬁ%ﬂwmﬁﬁ £ HLeerérleﬁe—@Pf epreC| pi tat ed from i

et hyl acet ate- pet _ _ o B e [ er el
ert] b) Prifparat gt “&P‘ég‘éi s%éé, Zo_jﬁﬁﬁggk }‘ e t

ef fect: reducti on.fo/N:5 Réurd ThOtHByst & fuﬁdgtloh&ndﬁhemmeﬂbllsﬂfsﬁllaﬁﬁ 0.4 ni.
of I'N hydrochl or|wdm#cp¢pﬁg%es%mﬁn%?ﬁ¢swbn%ﬁ.._rld;;gé%ﬁgag% ﬂidﬁs@f under . -
redued pressure TR S5 e, e i of ter'j_.
and | yophi i B zed. ﬁ%ﬁilﬁm h%thea %%ferfo Sous ndiﬁﬁa?rﬁav%man Soriture for B
di met hyl f or maimi.des aots. OTiES byrpro ﬁctadld;ﬁ%&@luwa mrﬁl’@ edl\bffehln heikt hs| ne-in

di met hy! f or mani deeviporatet d’flf}e_ pindercredyeedipregpure. &1 s‘ﬁ\‘ lstt d-wig g

by the add'? on Gﬁcssté'ged fpofv"" SAgeradel 1 A &é‘ Z&ﬁo lsﬁﬁ :é .
-5 [err]C 30 Theeomeat(sfxeu éin)SdfF"_ Pephied Mith18%, mothi Gl-ldhforotaim err] for 2
hours., .and at room’ _ersa:auméoﬁtmsm% kgflsﬁmehambcldff ot 1d. Qﬂ??éAr eactlon :

MR i i T,

filtrate is passadtht bmylugietatz and ludy'rimvder neraamdt by filiratipn. Thei ch i s _
t hen..“washed vmth)fgvad e givesThe g. Oféhﬂmthyl @Fﬂ’} ‘357agueous washings are-’ - -
pool ed:and run or O_n"i?z&fﬁl 'dme&;mo?a?és de ,?;ﬁ‘o?ﬁﬁsbxﬂ&uﬂ e&&liﬁﬁ'at@%'su' ose: and_ v

gradi ent_el.aff i ON rhiSofCAN foiiftsh Idroxidé SkdTarided. R ROt R 0. 178M
ammoni-'um acet atet t4f@r Butrd mﬁ)wrtﬂmeaﬁﬂ\)’hmhbma %d glmuﬂederrer ges-
:ﬁtﬁd 40
wate,

in the 170 m 4undpg. fedP gfar .
i ono'a S B S R L o 1
eluted by the or oindret: of “wat er: and. et hanol (280 m . )

wher eupon the puriels eﬁrﬁb(ﬂ#ﬂSémaﬂgE@ apqiiwtahré) 11§'b=0rﬁl to 240 m- fractlons The

eluate.is concentraﬁ,ge artap e§f_r_educed pressuré and:kyophilized. The described

procedure gives 1 gr . \PJ;O%%E%M r?_ﬁg%c}f%g gguzf acetll C

.E'".:F‘

acid). A m noacid: anﬁ g’f' "
thiglycolic-acid H. énengoef azeéusolvws%mo?f Ser0.937d ul. oo Pro

1. 00: Leu 1.91, Phg 0.9 ' H———(Pyr)Glu—Hls——Trp——Ser—Phe——OH i
and 228 ‘mg. of '
' I-I—D——Leu—Leu—Arg(NO,)—Pro—NH CH,CH,,

' followed by the addxtlon of 130 mg. ‘6f HONB. T he mixture: is chilled to —10°C, -
R . after which 90 mg. of DCC are-added. The mixture is ‘stirred at — 10°C for 2 hours, L
45 at 0°C for 3: hours 4and’ finally:at. room: temperature for' 5 hours, B N
h - - “[n-exactly the same manner-asin Example 1, this reaction mlxture is. subJected .
to column chromatography on Ami rllte XAD—-Z The descrlbed procedure gwes
342 ‘mg. of protected. nonapeptld_ . _ .
S ,[a]”—-41 .74° (¢=0.115 in methanol);" =_0 265 Rf‘—O 78 B Co Tt
.30 -7 In 20'ml. of a 60% aqueous solution of formlc acid .are dlssolved 300 'g.--of the_ <50
_ . above roduct, followed by the additionof 600 mg. of Sn‘,lz H,0. The mixtareis. . -
e -_4l|oweg to stand at 80-—=85°C' for 2 Houirs; after which it is concentrated to dryness
o - under reduced’ presstire. Then, in-exactly ‘the ‘same :manner as in Example'1, the -

.. - concertrate is purified by means of a column of Amberhte XAD—2:anda column o
- 55 of carboxymethyhcellulose The procedurc gives 211 mg. of a white: fluffy powder - 55
o [al3%=38.49° (c=0.53, in 5% aqueodus:-acetic acid);:R: 0. 12; RfP=0.74. .
~ . ‘Aminoacid -analysis (hydrolysns ‘with-6N-HCl in the presence’ of thloglycohc acld)
His |. 00 Arg l 34 Trp098 Ser092 Glu 1. 00 Pro 1. 00 Leu 104 Phe | 00 Tyr :
B V) 98

lfollowed"- B



.1.01. Production of Exanple 5. a) Preparation of

Z--D--Ser-Leu-Arg[err] In a mxture of 10 m. of dioxane and 10 m  of

di et hyl f or mam de are 55 di ssoI ved 955 ny. of Z-D-Ser--OH 1.82 g. of

55 [err] 12 1, 434, 694 and 788 Tg—of

HONB. The solution is.cooled to O[err]C and 907 ny. of DCC are added The

mxture is stirred at [err] for 2 hours and at roomtenperature for @
(I
in

hours. The hy- product di- cyclohexyl urea is filtered off and the filtr
evapor-at eglto dryness under reduced pressure The residue is dissolv

100 i nf: rhl orof orm The saly#34@84 i s washed wrth 0 5N hydro?pl oric
acid. and'/4% sogdi'ym_ 5 bi carbonate: |@x§,gﬁeqrder neTtToned;—af+e: i
nmagnesi um sul?'é?fl'é“'%ﬁﬂ evaporat ed to:dryness under reduced pressure -The
residue is tri tHr-RyoGlus-kis-res . ,eqm_ebh@mgeﬂgl tR yr -powder is .
recovered _by fa)l tPrepaiation 8Nzl pRDRRC t%% L}a” aelo

20 . c Q. 5 in

YreIdZ"4g el 20N
et hanol ) ' EI mdtsgaggg%%égh%l f lde'ae}d gqégg °fd’°H0r75n@9:;ane N, k8. 12

EEUB? Pr (ce:par5§t ?;51 @JH O %% L‘m ArsqN zA)— rO—NH c:[r,ic_n L
H- (Pyr) G u- - Himsg. 5f DC mur i aﬂf 3’%’ Pﬂé*mrcﬁﬂﬁkmm 6 gkt ur & of 20
of ff

m. of @ han heebmwrdduntl d:qfcl @Faks’i eﬁ’fsig} e iperatuse foir ¢ g 34 | mg. of 20
Z-D- - Ser - Leu-'- 'E)eresndue is dissolved ml?OO ml..of et:%!igcet -_lltrat diqufﬁ:t M adi Uk bl ack
as the catal ys&mo‘ésg ﬂfﬁé"ﬂ ‘Watels driedover e:dlummrfaﬁ akdGsHl @{gperature and

“at at nospher | |ed1eproeaﬁuﬁe gOIbf i, 8 rePTefepitated &P?ﬁhﬁ ecefatd-petsobdmof f- and the
fi Itrate1 Is ¢ ﬁg Rff=<0B3t 0 dryness ‘under “reduced. pressure CThe' resrdue
i sdi-ssol ved b gdé‘iﬁorsdﬁ msthagolp nl . of O 1IN Hydrochl.oric.acid and3

| yophi lied. - b) BBpation of The dry povvder -and- 280 ny. of [err] are-
dissolved in 3 _rﬂ( yﬁlu— s_ 10Q_ ng_o I-hydroxybenzotrlazol e and. 0. 615
n,. of a 10% sol Ptio f’n—oulryp“ha"r%—#ﬁ“ﬁm—a?m—a{meﬂ,cﬁhe mxture is
chill edzb -5[erf) 'B‘rP Wéﬁc BSjd erecdisseluick 150mgobf 165 g of 'DCC."30 - The
mxture I's stirred. at-%f: =.;}’h¥+bsu—4A:tm0,;_md_m{Cﬁcgmterrperature fQr.8
hdurs. 30 Th nd;hlwntofunem der panadi of £ an the fi2 trate
|s evapor at ed%‘dyﬁ etmgspe : :;sd»{%édscg ﬁ}i‘éfbd r?gggll ng di- ssol ved

in.20 M. of m&@r—rharga"'ﬁ 5};—%@@& Fg‘ @1de-4 tleofdti h;rﬂfoc'fb@c dadidrate is run
ofito a @ urmcommnaie: digbly @“’, lézbe -- épfqgaunt)arulrtdethe gffluent

and washi ngs ol aﬁdlmqtirylf(mtaﬂm& 025 ReTrI! Liting powderiy cm) 2§
car boxynet hyl™= e BF?Jg‘é m @Fﬁf‘ﬂﬁ?fmmas adcbdl dm';;tmbym swné'g St Rdient el ution
met-hod usi ng 0..005.M.anmm o1 - y3Q 'HT') and 015, M anmoni um

acet at e buf f eare: ®®dd¢ﬂ @110@5& dﬁ%ﬂd;ﬂ@h&% N9.em i the 280 m . -322
. fras(?r on<f 43 mse ?é are..pool-ed: ar hg% °F’f§d‘z‘?6“@ot ai h; 135 ny.
ursmrorc mmnwrscafndw;a% and ' aced

of crude prodaﬁl;em 'Xtéf.'e ’ﬁft’dje gbhsf Fﬂh
on a 40 mimm i Jre&w&e& rati AT TR ’gé" ?andEhutes:dﬂngr s carri.ed
out by fhe gr‘ areﬁlnerqiaommdlthenﬂgte passdll oTlm ) and 60%
aqueous et ha ook arf""!fgé’h!?bes threln, wasbech?v&hIﬂater ﬁ"ﬁ&&lu&l re pogl ed

and, after rmm\\yaéeu 'ﬁﬁ%?%‘t lpren (leﬁnx 25 opbf darboeg.  Yi €d: 62
mg.. This . rod‘&ﬁéﬂttearsﬂdlﬂsmhmdu émdoamn subjected to
gel 454 f P er rﬁweﬂﬁt Q)mLIFmMle X‘ra&fbnﬁ e&fra : '

| yopl i1 zati Slﬂted cgl l’g.ml e -Rhéa

. EET procedure ves 11
45 o [l{f;_o 098 gléfg— 0 mg Of the requl Gt B Poeoei
R ap—570° (c—056 in= 5%, aQerus acet id g T L A4S
g . Aminoacid analysis. (hydrolysrs with 6N };aacr ). . o
S stO96 A in the presence of thlo l col '
I T rg104 Trp092 Ser 0.93; GlulOO ProlOO Leu.1:01; %ﬁgolgsacﬂ'r?r e
Coe ;"Producuon of - Example 5 : : - ) 50 -
- H—(Pyr)Glu—Hls——Trp—Ser—Tyr—D—Ser—Leu—Arg—Pro—NH CH,CH ' |
-a) Preparatlon of Z—D—Ser—Leu—-Arg(NO,)—Pro—NH CH,CH,.. 3
.- .In a mixture of 1 o .
55 | dlssolved 955 m ge gf Zo_gl_ggrﬂ%(ﬁnel gnd lOfml of. d:methylformamlde are

| H—Leu—ATg(Noz)—Pro—NHCH,CH, PERITEE N

~- .



[err]c=0.5 in 5% aqueous acetic acid), [err]=0.055 [err]=0.70. A m noacid
anal ysis (hydrosis with 6N HCL in the presence of thioglycolic acid): H's
100 Arg104 Trp 1.00;Ser 1.81 u 1.00; Pro 1.00; Leu 1.04; Tyr O0.96;

56~ —ethytamime  1.04 Exanple 6. Production of [err] a) Preparation of
[err] 55 In 5 m. of dinethylformani de are dissolved 0.3 g. of
[err] @5 g of H Leu- Arg[err] The solution i's chilled to [errf] and

0. 25¢. JHONB- and 0.29 g. of DCC are 3 o _
1,434,694 added. The mXxture is stirred at [err] for 1 hour and a_,room
t‘errperatrire for 5 hours The urea desdde i ve is fil ed : tHe ;-
filtrate ' TE Sotution Eog[eﬂdbloudaﬂmmefm é" esi duf i s

di ssol ved in & mgqf,’

Hiel Y 9 ki dardtrWGZvaindnbu ang) af %;H'mtg 2 acid and 4%
sodi um bi car bﬁaﬁi eTheA\fbv-@rodwasﬂ A re g’r’e (hgf bi 160.@41 i ed over .
magnesi-.um sul é\iﬂ’@'a §{u mdﬁris cmmi:efcxdraeeldﬁéeeﬂuprl essurg.. The
residue §s tr f‘g!lﬁlboga@“,ﬁtﬁlﬁ eikliuie& henefdesmértmn epipm e ;R COVi red by
filtration an Vargﬁ{eectbmrﬁr&‘ﬁse@dbr mﬁu@ld rESSUEe.c v gﬁ otF "ﬁi Ghdine.”Viel d:;
489 ny. neltrpeu rether | tmrd titec EW%“ 'ﬁ 'ﬁ%‘t ﬁano err]}=0.66." 10 b)--
Pr epar ation- ofe Ttef‘é fqg‘ft “f @gi_g%o (Zaeg&np P5% hydrogen br oni de- gl @i al
acetic a8id ail Sp a'hJSI)ether The precrpltaters run onto a -
col urm of Anb J}ﬁéh&l yﬂ&,OC,(H.rQsEgH&e) to" 15 :.t'enoveé. t he hydr ogen broni de.

In 3 M. of DWF are dis of &hg. ﬁree base ‘of H-D:Abu- Leu- Ar g( NO
ot G Al gD o

[err]Pro- [err]HGFﬁ‘ﬂ d?_ D .ng; 1804 20 “- fol l'owed by the ‘addition
of 150 ng. of he “m.xt'ure i's-chilled to [err]and ‘20 85.ny of CC are .
added. Tiye mmtt,uoetms stirred at -10[err]Cfor 2 hours, at ‘[err] for'4
hours and at [lgoméﬁtqen{)%gtl ure for .7 hours. Et hyl ~acetate“i's added to the
reacti on m xtuwe resu reﬁ R _Lpﬁ_l’_eﬁpmnmhblﬁgfrltratron
The preci pitat dH-Pyatlsoliyed” H—éeﬁ y e i aLnegt arapl 1a8ai Redi@adcidng and the
solution is cool gd;ygﬁ:ggf Of? @}‘eﬂ Bﬁq‘é ﬁr?m pitate separ ates out. This
preci pi tate i saredis il trat ion nd Yield: 284 ng.-20
[err]0.24®, ][err]=0.77Zk -nsﬁr"orllf“_& R?’—P% N%éﬁgu}lgtcaﬁ%t@taﬁ about 10%
of |rrpur|ty V\mrﬂhwgh\pd!admnshmlq aspth 3 cat?hﬁf 8] The catdlfst ®QReradjueous - .
formc acid arwomlt Ef}r.m §gm{dfﬁ, dé& rédu g:;;urédlhhgﬂﬁg‘ge by .t-he
addi tion of 40 it 'Eﬁ%?rﬁm t‘mmlwmlehydleeme!@P and lyqpBiliEs: g5 e C
for 2 hougs. -m@qryl Bwded ahdneso wg.afor at ed .0 dryness: under reduced: 30 Y.
pressure-and the Tesi due I PSRy @mt—eﬁs-ul‘nph—ﬁe—'ﬁ!f—@f war m wat er. The '

i nsol ubl es are re t N?ﬁ:l,@,a 1gmﬁl,gtdﬁe-h®drbxybamzetna5°|$)ef§js‘é1 through a’
col umm of Anbef¥iq °ﬁ§%§éﬂ&(§f : nae:_eﬂ!PMI %§ dsoc.LH 20 in
mix i e &%t ﬁahmrocedﬂre'

the order menti one oirétrs\rselljecbé:(iI __ mﬁa .;' ;

gi ves 35 30 mipgure aff Stigre 4 -the filtrate 1s evaporate o

35 [err] (c=0.50 o g ﬁ%ﬁ%@i@om e ‘aeefﬁgeqis dhmived 200 %ﬂfd anal ysi s

(hydrolysis w: "ﬁﬁe filtéred OFE. ’nree"stmtceﬂ@ﬁmtt?r o a&:; moldl s 0.98;

Arg 0.96; Trp RQMIG&K:et&e mm) I-Eil o uo &d&ut Bjpthel . 00; 35Tyr

1.00; et h:}& ani rpelumng(.> yetr}? oli.;s‘l::r o gn I?/l a:);nmomum acetate buffer (300 mi)an npl e 7.

40 Pr oducti on cﬁ gﬁ-mo tHte® g[;qommemede l?'lzed fg"gf,‘tﬁ sNH. [err]
‘ml.—322 ml fractxons These fractions are pOOled an Y°P 1

g, | amount of wg.ter agdt%laceddo:ni 40
.24 : |
' " column (1.5 %17 cm) of Amberlite. "XAD-—2. Elution-is carried out by the gra N
:'40 - eo)mn_x:i (Jsfnx gz/?'::;)uzous ethanol (3 00 ‘ml.)-and 60% aquéous. ettl_la;ol g:;?, :lﬂb)y
"'rFl?e ?96 ml. gto 231 'ml. fractions -are pooled and after removal of the ¢

Yield: 62 m ' :
distiflation, lyOphlhzfi?ssolfed on 0. lgN aqueous acetic acid and subJected togel 45 -

45 ﬁltra'trn'oﬁ grlr:\d:gltulr;n (1 x 54 cmyof Sephadex LH—20. After 1yoph1hzat|on, there :

' f pure required product. |

fuis e W;,zc:r;:ac::rr:*;:gssze L

: ﬁﬂl?%l‘}ﬁ;a{%‘f (?gr?lgg'sszlr 1.81; Glu 100 Pro 1.00; Leu 1.04; Tyr 096 S 50 E
50 ethylamme 1.04. _

Ex'a'mple .6. o
Productlon of . : o NP
H—(Pyr)Glu—Hls-—Trp—Ser—Tyr—D—Abu——Leu—Arg—-—Pro—NI-l CH.,CH3
a) Preparatxon of Z—D—Abu—Leu——Arg(NO,)—Pro—NH {CH,CH;

S 55 - In’S ml; ‘of dlmethylformamrde are. dlssolved03g of Z—D—Abu——OH and S

 Leu—Arg(NO,)—Pro—NH: :CH,CH,. o
0 45 “%‘h: fscl)-{utlgre!uxs chlrﬁgd to)E’C and 0.25 g. of HONB and 0 29 g. of DCC are



' [ | manner, H-D--Nva-OH is
ration of Z-D-Nva-OH. In the conventiona _ , :
?Zaaclf'[ ggaw th carbobenzoxy 45 chloride in 2N sodi um hydr oxi deI and the
resul ting conpound is recrystallized 45 fromethyl acetate-petroleum

benzi ne. The procedure gives needles nelti ng at [err]. [eEr] 6(ZCzlll. 0 i a

met hanol ) El enental anal ysrs [err]= ‘B0 ggl Iggund ety ]
N, 5.57 : .

g SEZB N, 5.62 b) Preparat|on of Z- DNva Leu Arg[ ERR] - Pr o- NHf[grSr]

rr1 of DI\/F are di ssolved " 376 ny. of Z-D'Nva-OH, 685 my. o ooy

55 and 2953 of HONB and then at [damsle94340 ng. of DCC are a ed W

m-xt ure . 11ddledstll‘1hcr m@a;;gﬁs {t,g@?r}l,t m?o%ifzgl?waldéw? e uu..%{%%tﬁr%. Sf u;hyl

e vative stfilteedi )
ot o The by P a& 28 ’Fﬂ*“I“F éeﬂdphes dnsodtzq;ﬂnes@ ml\oa fovvh ! sl@dSN ;
hydr ochl’ Qﬁr c aci 559 'ca grj ter: angd- dri ‘ed: over sodi um _

e is drie gnesium sulfate, ced:s
sul f at e,” The s@Vapmamd té dryeesameaﬂe mmg rE@u

trl ra ed wit
covered by
pressur é‘“é_‘nd f;g tate-gﬁﬂ%ﬁg P%Ydeh lSe‘t—dw«:rcgr B gitraGenldnkd| réye dx#
t

8.

acetate are ad

ig! (ﬁéﬂ triedting: ﬁOMnhle{—mw"Caceta e- et her.
\5(| ]e: l}lt rggf)r .on.:a rggdw%d?hn 1% decorrp) [err] (e=1in net hanol2)7
El ement a|10ana| Pk Bréparagion]of 10 18C3I9C2) Prg:pa;%gt |7(1)n mrj [7;;%] o artJ“?Bl
Fotjﬂdt heC[ eff] %_%Pyr)%"b"ﬁﬁﬁ— rTéB‘%B Tyr—Dr-Aty)—Lgpd-Arer-Plot-NH.CHEH; eactlon and
o )—ePrGJe-l\w CHIQH,| awaskaica Olhabsyt he

f tion py : tka
Irog(r]:u Irgg l:orrpouﬂﬁdr%fg r; ;‘(S“(tﬁ,ﬁmgm ﬂﬁﬂ'ﬂﬁﬁ st é@@{éd\ Sﬁl d) [);atrr]

#i ogl ycolic
5 anal semiose (he _

Qg} gﬁ)amd o SSO%L(OOwrg\érg '0.98: " Trp 0. 93; er . | i8 é‘e‘;glrjgtlon 3
Nva 0.98; Leu 1.00; Tyr H—zo_aba&ue-umé(ﬁmm:ré_ﬂﬁ clxgpl e 8 Pr

51n 2
[err] [err] 25thus obta}reﬂrﬁméﬂiglep of .[err] . 25 In

d are drssolved 720 -mg of
m of :25% hydrogen brom| 3%% Oﬁasa_gtlc aci 8 ey e adaed B0 o

E)fercrj]ryagt the uu:ggggi’; 1§Jh5 miahweoialteddob °Cfagzirﬁt|u2 Tge
i r »at rie
pr éci pltate |shotui<1;(3nlhgTGI mm%a’g‘éﬁé ”%fa‘petﬂ?fp g"gégg %é?rb'; e,r&fter
t i te i fiftpati
gver nSOdéj'luren ; IP‘@X%, lzn lp%ﬂeﬁhﬂnglfwﬂrlﬂ heatidg DMFthg&B ti p ? Z-D- N\va- OH
ar)el agded f ol Iﬁu@&ﬁ; ,Erﬁclf PS&S ghggae itatefs l'F‘rqve';tgdh j;ﬁhmat?g:r angSEOO Ny
mredugy e
mtams ebom;l o @kbuk
ggd?dd\l Bf oITIhgvvemg (l%’) amxelir:gjdmmemmtdﬁsavé&zoo é‘%&"ﬁr% abde LNI S . ar '?’h
added 800 35 %@ E'ﬁ @I;g&;&tpn&ﬁ mmd&@:t.llublmmaﬂrﬂé.;guag;ﬁgt gfsoand e
ral r
filtrate is wasd e‘Md e hddidi é%ﬁgtéij abindeessn

.’of warm water.
wat er and dr ied The isolalilei anerremoved by fi ltratxon and the filtrate is passed through a

“column of Amberlite XAD—2, carboxymethyl-cellulose and Sephadex LH—20in, :
. * " the order mentioned, followed" by lyophlhzatlon -The descnbed ‘procedure | glves o
B 104 | mg. of a white fluffy powder. . 35
o al2—43.6° (¢=0.50 in 57 aqueous acetlc acid), Rf*=0.08.
- Aminoacid analysis (hydrolysis with 6N. HCI in.the presence of thloglyeohc acrd)

" ‘His 0.98; Arg.0.96; Trp094 Ser092 Glu L. 00 Pro 1 00; Leu098 Abu 1 00 Tyr
1 00 ethylamme I 02 _

: ' Example7 ’ e . 40
_ Productlon of . L '

. H—(Pyr)Glu—Hls—Trp—Ser—Tyr—D-—Nva—Leu—Arg——Pro—NH CH2CH,
_ .7 a) Preparation of Z—D—Nva—OH, o
N 45 L . In the conventional manner, H—D—Nva—OH is reacted W1th carbobenzoxy a

chloride in 2N sodium hydroxlde and the resulting compound is recrystallized 45

from_ethyl acetate-petroleum benzme The procedure gives needles. melting at
83—84°C. _

Cy L [2]2+12:1° (c=1.0 in methanol)
"Elemental analysns, C,,H,.,O4N

0 Caled: 6L H.682 N Ss7 T
- Found: C6217, H688, NS62 - : '

| b) _. Preparatlon of. Z—D—Nva—Leu—Arg(NO,)—Pro——NH CH,CH,

In 5§ ml of DMF are dissolved 376 mg.. of Z—D—-Nva—OH
685 mg. of

55 - H—Leu—Arg(NO,)——Pro—NH CH,CH, . 55
o 'and 295 mg. of HONB and, then at0°C, 340 mg of DCC are added The mlxture is .



sulfate. It is then evaporated to dryness under reduced pressure and the
residue is 40 triturated with petroleumether. The resulting powder is
purlfled by precipitation 40 fromethyl acetate-petroleumether. Yield:
718 Terr]51.0 (c= 1.0 in nethanol); [err]=0.64 El emental analysis,[err]
Calcd ; C, 56.23; H, 7.58; N, 17.89 45 Found: C, 56. 14;
H7.77 N, 17.58 _ ' 45 b) Preparatlon of
[err]{&Ekr] In 3 n1 of 2596hydrogen bronide-gl aci-al acetit acid-are _

di sso\ved 500 ng. of [err] o B [err] 50 .and the solution’
IS sha 82 for 50 m nut es. . 143469- ' 50 To th;iéare '
added 60* i dry.gther——and-ihe ot g roduceCOoV d by
filtration anwrvr@sm%”ﬁ“m N r:t% ﬁ*"‘ajﬁféﬁrfmassed thr ough
a col um (1 xUrpgdgrptivedst ﬁ;@mmnfyammen midfidacpnats & -

- un er _ ’
1, 434 694 . water, and dried over sodmm sulfate The solution is evagpo:)a‘:,ede :?sd:z;l:\f:red by 5

washed ‘5 redacidauessarerpndisityspted. wit Tr{s';ﬁ!?fl al NE&d:I0emaool ed 5;rrd the
et -hanol is dﬁ% P‘P E’d - -“m pre Sur.e:. The re5|due is ==
Iy0ph|I|zed t R oismee ‘base" [err] 2 . cof DWF. are - . -
di ssolved 2255[&1e@£&| iﬂ(mysralﬁa#h,%h‘oduct' ‘and 280" nyof 5 [err] fol I'owed by the
addi ti on of .130my. .of HONB, Th turﬁlb chilled to-Terr]wand 87 4.

DCC ar eltdded. lﬁ%?%“@'s?gi’s ged Nitig] rr] for 3 hours, at [err] for
hour.sand at" roont:? erdt Ure: f.or -6 hotir's- To-t hi"$. reacti on mi'xture are
added 40 10 ¢y Pddparatidh. cﬁt hyI acet ate and -the. resuitrn precr |tate is

r ecover ed by fh]_r([sﬁ lgm. p.’L(Q / Acl _ar—rLeBﬁW&qﬁ under
heating. The -insQl ubl ey eez bLﬁst%aﬂde@LArgmo,n-hm-mumaeeaq an oI ed,.

wher eupln a pi; ght-atinctirp—TSee—py § red B
filtrat ?gn V\qgggp%:ifgﬁgl)ﬁ a&anl&*a‘raﬂﬂ 58@[%???%‘16]%‘%%9@1 ?ﬁ N 20 mi’/ of

60% agueous  f eompoud ik dA00a Rrabodhgmbgre pr oduct

fol l.owed 15 ‘Eg gl” BN thopre eecert]ftﬁﬂmycﬁz’ f)e is eat ed
at 85[er26] C fqri,s Qg e 8 %o Ser e GluwokusPset [f2eNya0 %érf)‘b dto under ;
reduced::pr essuxes; auhyla!amrl&ér ed with: warmvvater "Thé extract i's: purlfled by .

chromat ography on Anber |- te- XAD 2 Bakbsiys " met.hyl’ -ceI I uI ose - and Biogel =«
P-2. .The proceﬂgglﬁugﬂ g]es 170 rrg ‘of desi:red, pr oduct-. =20 ¢ - [err] (c=0.505

in, “5% agueous’ acet i l{) ,]p_@g]_nm@cmi_uml—ym—sm(ghﬁmqv—el ysr S Wi th 6N .
HCl-in the presence,--‘o_. rog ycol INH.GE, G, OHi's <1. 02;° ‘Arg 0.98; .Trp- 0.97; Ser

0. 98;:___@ u 1.02; Pro 100 Leu. 1 OQ-LeNl’-Arg]tNgi—fQ—N?réﬁ,cﬁzéﬂ Pr Odgct,on

of "= 25 a) Prepa -—Nug—Leu--
v w ; - l tic. acld are dlssolved 720 mg. of _
H-- (Pyr)Gl u-Hi s- 'I*P ﬁk 2 ,&B“de acla VO err -a), Preparatlon of

3 'nl . of.25% hydrogen : bro%*dé“ Aééq\@r)—.'

=

TG aG ' 700 mg. of
[err] 30 aﬂdhddomtremisd!&kmfor@fswtﬁ <ll.' *?t‘mn' .ﬁlg lggd‘jqu @i‘ r%ﬁld y Whi ch 50
m. of dry et h'épr lémg l% ﬂ%ﬁ r:m%(;f ol soduBl 15 1d'eaxheer|rsd1rced:over3§kj by
filtrati andW product- s drssolved in 6. of DVF. To
thi's solwution %r e_ duaflsZ*sEolwbuﬂd5Q‘F '-F’h@;tﬁﬁﬁ' gO0h i's -
neutralized w mm—mﬁ—wﬂa , tyr o ‘:, BN D38 il of DICCHHBB ar e added.
and the m Xt uré" owed ? gn %f‘m ﬁa perd §hours Tolthis irbedd:ddﬂt i on3&)f 230 .
ng.  of Bec. t’ﬁ Uc&a e%nd;l eliksoklbled are ﬁlbﬂ‘ed eff e Altrateois watied _ _
_ o N hydrochlonc acid, 4/o sodmm blcarbonate, and water, and dned over sodium -
: sulfate.
SR ' ted to dryness under reduced pressure and the resrdue is
40 trrtu:;tgdt\la‘\l?ttlh ?:ﬁ?&l:nen ether. yThe resulting. powder is purified by PTCCIP'ta‘-‘O“ o 40
' from' ethyl acetate-petroleum ether. Yield: 718 mg e c o
- [a]B—51.0° (c=1.0 in methanol); Rf'_O 64 R U PER o SR
-'_._'-Elemental analyms, C33H530|N9 AR R N
45 F?)und C,5614 H770 N,758:-_-_-~ S
C b) Preparatron of - : : Y .P e
' Gl —His——Trp——Ser——Phe—D——Nva-—-Leu——Al'g-— 1'0'— L
- H—(PynGlu NH.CH;CH,CH;. .
In 3 ml of 25/o hydrogen bromlde-glacral acetic ac1d are dlssolved 500 mg ofb - . )
Z—D—Nva—Leu—Arg(NOz)——PrO—NH CH,CH,CH; _' o

sy o . haken for: 50 minutes. :
o PO' o ,md EIl'](;: ?ﬁ}:tm lastdsdéldcﬂ) ‘mi. of. dry ‘éther, and :the resulting. precrpltate 13 :
* recovered by filtration and dissolved in 40 ml. of water. The solution ;f passed ~ -

'through a column (1 x 14 cm) of Amberllte CG—410 (free base) which is then



6 hours. To this are added 100 m . of ethyl acetate and the insolubles are
filtered off. The filtrate is washed with 0.5N hydrochloric acid and 4%
sodi um bi carbonate and then dried over sodiumsulfate. 1f is then
evaporated to dryness under reduced pressure and treated with ether. The

resul ting povvder S repreci pitated from ethyl 40 acetate-ether—X eld
725 ngy - - . 40 [err](c=0.%"1n}
met hanol ), [err]‘-O 62. El errent al anal ysi s, [err] Cal cd. C, b55. 17;@7
5. 7.45; N, 18.27 Found: C, 55.42; ~H7. 59 N,-18. 01 45 o b) =

Prepa"r'étﬁion of [err] From the _[e1r4*3};6gat a) above and [er'r]the abgve

‘conpound 15 vabRea WA B0 % EobAC b e '. . hin
Sialtl o 5. Sian) pot s e S TR m:ffsa‘g S lonoact ¢
anal ysi s (hfé%%ﬁg ‘the fERIbRIEI i n t he presence of thi ogl'ycolic acid); Hs

1. 00; Arg 0.90; Trka—B?-NvSaLe(D_Q7g(N61)1Lp;o_OﬂHCFﬁ@HQ;ﬁ4 ‘Abu-1.00;- Leu 1.02;
Tyr '0 96 EXﬁUPJlleofl@l\ﬁE)are dlssolved 225 nig. of the abov? prod _Production of

| -‘hé‘a" 2 oi"Fcprhase fret hod as
_ descr| bed Il’fl S d m Dy
.~ Young, publ g f{’ﬂc@ﬁm

Py -J.. M Stewart- and J. D.
. : I"F‘i@ﬁdp wid(1969). a)
. Prepar ation hoﬁrsmﬁmﬁrfcﬁl ex’atur' ﬂar - Ji@t : ,-ésa 2 15 g. of
chl or & thyI"ﬂ clﬂhyil tﬂe End the. re(u%bﬂﬁfﬁﬁhdwi Bcob
~ Synt heS| s Wﬂe lﬁ_tfel %"2 maﬂmﬂhl sglable snrstilemdiaofb@ndand C content
9.45 ed ﬁyCdl

Wil rxt:&.%dfor Repti de
macﬁm’ ’Q{%g 3 o--O—l and 3.33
t f

m . of t r| eph?q"{aauuams dehﬁ: dtidXdrel Hissolved. § Bft eS| nis
recové?ed by the pedditien ﬁsoanﬂﬁmzdﬂ hThe 8hEfor ek £10I yat er,

‘6t hanol * and, ﬁfalékagj’ oy pacaRerateh i GFYF'ESEI U“Wretedﬂceiwr%urg and0' . Ani noaci d
‘anal ysi S revea‘nse extrﬁhﬁi pﬁ%ﬂe& by E}ﬁ&nﬁ‘to n%mtp }&AIB— rcr:gxl'b%S/ 9. of 10

BOC- Pr; glpbneuulpsmnd)ﬂnoga oedmegwa 17 gor&@ &ju@’essel of ‘an -
aut omgd |c p gd b CEBF gz cSwiddakitshid, R ‘Nbdel #PS-800)
TS Char god pobiautd3 .”'S “%g? G%$°f""§311§5*°©ﬁ(g’g,$ﬁ°'ggyldnbove The
resin is naes. svvol I'en W th d| chl or orrethane i T8 whi'ch each
am noggid is. fe onthefollown@xarmdd:& and in the forms and in the order
descr?g '§’|"d“"(Elo " B0OC Ar g( Fos) - OH, BOG-Leu-'OH, BOC: D-Led-CH, 20 257"
Terr] - H—{PyNGlu—His—1 W‘@GT‘ﬁYHTDGFMMH@MQ—S-Pm—HNHﬂH{(EHQ) [err] 50%,

Arifl uoroac@t iPeeparatiol dﬂZ—h-DeFmte{-ltmneArﬁ(Nb FiFroamndy S)ferr] oo
di chl-or.onet: harl 5§ qfr??ﬁhxéf‘gf“[’@wqe-&lﬁchémtlé(@md(%gm oodng:hﬂ oronet hane (3

min,x3) [err] 107 tri. eZ-h;lba-ﬁArgéNObl—Gr@-f-NHmH((:HQ, mn.) 25 . chloroform
(3 mi'd x 3§nd[th¢ sqlutdmdhmﬂemmrmﬁﬂ eSs, Hitdt- mh2§o no geid- 25
anhydri de { mpmmnegweadlt g Lpugbrﬂ%éggfnentlgﬁal

manner ) (3(%2% %’. ?ggl P Ahip 6?{"@9 dﬁiedr%t) mgnef tri et hyl ani ne
 and acetic anh}sdﬁ D e so utxfn is Tg;r m\rl Fﬁl lamnﬁ X :
[H (P ) O ibyticssdditionef 238 mdl oo grhm ?ﬁ&#‘j '
automati c 1S trgt?l:‘::a:ggg d%ﬂ; 91'@511 aeam!e arhiethe mselhﬁlesmge m&mdﬁnsat e i s
Cg nd(erB’lsle? qu@ _:_n d:&ieBei lgv;rd sodium: sulfat gﬁva or J f %ég}ﬁ rEblcm%?ate th
- Ser ( Bzl [ erprgssufs/a gqg;, me s nt hesi zer
) : r]ailtl;etate?clather Y?eld 72 g :ﬂre EIHe , Qre'b at g th%ia y

[a]2*—52.0° (¢=0.5 in methanol), Rf‘_O 62
Elemental analys1s, C,,H,,O, Ng .

Calcd G, 58. 17 H 7.45; N
Found C 55 42 H 7 59 N

-
"

. 45_ | b) Preparatlonof : PRI RN .
H—(Pyr)Glu—Hls—Trp—Ser—Tyr—D—Abu—Leu—A rg—Pro—NH CH(CH,)z

. Coe -From . the Z—D—Abu—Leu—Arg(NO,)—Pro—NH CH(CH obtained -
o . at a) above and H—(Pyr)G!u—Hls-—Trp—Ser—Tyr—OH the flbode):z compogng
- s - is ozlztamedoby exactly the same procedure as that set forth in- Example 5.. :
O 7 lelg—41,0% (c=0.62 11 5% aqueous acetic adid); RP=0.11; RfF<0.74: < sp
.+ Aminoacid analysis (hydroiyszs with 6N HCF'in: ‘the presence of thloglycohc dCId), )

(l)-l;s6100 Arg090 Trp087 Ser097 GlulOO Pr0094 AbulOO Leu102 Tyr

45 .

& : . R Examp]e 10. e _ _ o
5 ' .- Production of .© L 55

) H—-(Pyr)Glu—Hls—Trp—Ser—Tyr—D—Leu—Leu—Arg—Pro—NHCH,CH, o
"~ by a conventlonal method sohd phase method "as described . in “Solld Phase .



Finally, the resin is washed with ethanol,
ether, and dried.

.35 H 4Pyr) d u-

Yield 3.89 g. 35 c) Preparation of

H s(Tos)--Trp-Ser(Bzl)-Tyr (Bzl) DLeu--Leu-- Arg(Tos)

Pro-NH-[err] In 20 m. of nethanol are suspended 3.52 g. of the resin
obt ai ned-a_t_, (b) and the suspension is cooled to 20[err]C. The ethyl am ne

chl or of orm di net hyl f or mam de and

obt ai.ned heati ng 80% aqueous ethylamne in a warmwater bath, i.s bubbl ed
into the \0; pension through sodi um 40 hydr oxi de. After  sufficient
saturat i oig the m xture is stirred at room tenperature 40 for 40 hours.

The resin |§ recovered by f||trat|on anaB4iebe filtrate is e

dryness unde
835 ng. of a cru
proportion - of -an

[err] Ther ef or e, 250 3cnagptionp

n1-8n1)and

sol ution. The so{mﬂzo@meﬁ('

|rrpur|ty whrch‘ is likely to-be methyl estéer. i e.

e Pept
b St afd) ramB@l ch:ou:nts9 45 ylli

convertedto the adiitibe. ofiﬂhe (BIQﬁ?tP'

reduced  pressur eshalsfig
resultant - prderA

1,434,694 - _
H - Pyr) @ u- Hi.s- T
0.4 mM. of anisa

evaporated to 5
in 20 m -

-olig‘& tu ‘atls oem Ciahidls. 0,314 SoilliGestiy

. BOC—Pro. . "% : .17 .d). Preparation: of -
rg Ser.- TP/ Leu --Leu Arg Pro- Pro[err] I'n the: presence of
Pl BrpRpraion ofi- of - nefca Dt get hanol of the crude
product obtai ned’i an)(Pw‘é'“d'rPE%'B‘?slrgB‘r Epel ﬁt %ﬂ)ﬁ—%'o ._

fluoride. The sol ution is, stlrred

us. hydrogen :

&) fr] “ o ch |; i s
‘ l s éﬁt?B%ﬁ!ﬁeo ggjd}éat 1;ssol Ved

G waN Gcklotomermenk fof f2 ho'ﬁheaffelr whicht e i s

vaporated té"
e et =TS ST EmiTU5, Yoang, pRGREIRG bywh. W Bictitdn [ O Yidl d
ﬁ e f ME&Q (1§ﬁ9)s crude product includes a | ar ge

5) ;
i S gg 2o

PIOTUGE AT €5 di S§0! NRForhdthyliRéd a0 - DVF (8
1=?y e‘? Lcefi‘ di ?ﬁfzﬂcéﬁ)déflnylbeﬁmleedﬁr nt o tShe
v is -

e

R

dr‘%
passed thr ough aem Mﬁ%;ﬂl 1§3fel! oBGhe:fbjlomhg Ayriveandiin ¢he; frpmsend. if theerdef e f or m

and then pur| fi edeso betdrhetwa-t-og r boxynet hyl e ukQse_emd |
Bﬂ'l% whhos) 9 B ‘ﬁa{ g_gg g06 |ItL(r%31t|on on a20 /
col um of phad%éﬁsgggziﬁhﬂoﬂesBlocbedrpr—mﬁdunecwﬂeﬂm—rﬁ;ﬁ and o

Amberlite
requrred pr oduct .

0.98 Arg 1.00;

anal ysi s (hydrol yfl Bi

Hcetjc.ac

[erth(c =0. 52 i n 5%l&yn6

han§§§ |Qin

15 et hyl am 3 3) » dlchloromethane (3.min.. x. 2). » BOC-amino. acjd-
15 Exanpl ea§1 Plgglﬁt%éde éxn&t&nsm:ﬂ )from BOC-amino -acid and DCC:in the _conventional .

(Pyr) @ u- Hi s- Tr p-agper L

BOC-D-Nl e--Leu- A

e

rige

osBeanD-ihé Ssullihgrevdd@S@e facpondensed with of -

sV L et{fgmenoacr d
RIAHR S BHReE? f““@ﬁ“ﬂ@{@iﬁ @) aci d):
g"gﬂsﬁ' WP %

)E;[m 3, > acylat nﬁﬁlﬁ e lamme anE(}I Or-t. Of
Iﬁﬁg llreéil .. lgg%g'g ﬁ%%gﬁlé;ei@:f: |lmt;%% arutomam‘- mear e

di ssol ved 346 ny.syM)

H s

. Hsthyldintinelch(beoforne {102 mil);, - Tyr _g 98; -

30..

H Leu- Arg( ERR] Pr oHNI;kl -EgﬂTme@mwrﬁ(Bmum%ﬁmPSW%md by the
addi tion of 322 N, O ggg] 71 mg. of DCC. The rixture is stirred at .

[ERR]" for 2 hours a@f,aﬁ

acid, 5% s&dium.

©) - FEcPRAHon onate arnd, {
sodi um sul.fate. The %h{*df)@f"brﬁls
ha

with ether and reprec

compound. i eI d:
[ ERR] :
N, 18.57 Fqund

" of acrude powdery product. This crude product mcludes a large proportlon ofan -

rs vvashed vmth 0. IN-: hydrochl.ori gs
\S6h-Ovgr_aphydrous
> residue s triturated

Ot isvaphRA Kith ethal,ehlorajérm dxﬁctbylﬁoreerméo#ﬂs‘ound a
by product, is ramieead edrYlt:ldétSPrxn ‘and the filtrate is extracted with 10 °
m. of 25 chl.oroform - Teextract

| |tatedfr e 9 ﬁédrl? ﬁﬁl‘lhéed
e resin n (b _
s%g'pégsﬁgm is cool mo%@m ned AR 130% aqﬁ?d&&d ySi. s,
- ethylamine in a warm-water bath is b tﬁ € sus s1¢51‘3thﬁﬁgh sodjym- 8. 3%0

e OAfter suffficie®, s2triratioN, the_‘]_tglxgge is stirred. at room temperature
for 4((;)i hoe;lrs The remg is recovlered by filtration and the filtrate is evaporated to

dryness under reduced pressure. The residue is treated with éther to yield:835 mg.

" impurity which'is likely’to be’ meéthyl ester i.e.

45

3~

so]utlon is.stirred for 34 hours, whereby the methyl ester is converted to the amide.

. The solution is then evaporated to dryness under reduced pressure: and:the

residue is treated with ether The resultant powder is recovered by flltratton Yleld
465 mg : R . _

&
H—(Pyr)Glu—-—H1s(Tos)—Trp—Ser(le)—-Tyr(Bzl)—D—Leu—Leu—Arg(Tos}—_. T _

- fore, 503 mg. of thls roduct are dlssolved in methanol DMF (8 ml —8 ml) R
| ';#grinort%e 'samegmanner 1:1bove, ethylamine is bubbled .into: the. solution. - The

50

?



b) Preparation of H-Pyr)d u-Hi s-Trp-Ser-Tyr- DN e-Leu-Arg-Pro-N H ERR] 35
BOC-D- Nl e-Leu-Arg(err)-Pro-NH err]Jwhich is prepared at a 35
above is treated with triflouroacetic acid, precipitated with ether and
recovered by filtration. The product is passed through a colum of

Anberlite CG 45 (free base) to renove the trifluoroacetic acid. m . of
DMF are dissolved 190ng of the conmpound.40 : [errf ng
40 and 168 ng of [err] The m xture s :icéoled to [err], followed he

‘additi : NB and 75 nmy, of DCC. The iixture is stirped
?g?:’ i[ I' (??n?f QGEnH?:_OL_n_:IO:f_ roqm.t é:@&ﬁ%ﬂw e.45 . ) qvernight Th g'.ur ea _
conpsund, .a by-product, is rerdv&eepsation pfrati on and ethyl 45 acetate is
added .t o t heH-HRyt)Ght-eHisHTep-r-SeseiTyi-AD{leeciLpi-t-Atge-Bro-—NeLOHAEd by filtration
and treated withtheprastnce of 0.0mNBIHNRLIS akYOY D 6NmdrkapRieitdRol 37k g, Presence of -
0.1 nl.. of dithesaids prodlicOottaindd:in of ar2 dissived pi DL bbathldrais HyéfogdrC f or: one hour.

" The ﬁi)/drogé;ﬁ'“ dhe tplution isatjmertat B G for Vﬁw’ﬂ@ hich ite exgperpted tnd 't hé resi due
e R EE e w0 Lo
run. onto a md:?nﬁm lg@mﬁmtmgga Meﬁl;.ﬂ_& :‘e(%lﬁbﬂgﬁ%ga‘ﬂ | &Eg t E)e-_-e.l gant
~ i's adgor bedamexyreetivbrelinpse yfd Ambeplisg Xid)-13:  The pfodudt dssmbjedtePtogeP2 cn) an
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: : - - The mixture is cooled to 0°C, followed by the addition of 65 mg; of HONB and 75
-mg. of DCC. The mixture is stirred at- 0°C for 2 hours and at room temperature -
45 overnight. The urea'compound, a by-product, is removed by filtration and ethyl 45
't ¢+ - acetateis added to-the filtrate. The resulting precipitate is recovered by filtration s
. and treated with 4 ml. of anhydrous hydrogen fluoride in the preserice of 0.1 ml. of
-anisole and-0.1' ml. of 2-mercaptoethanol at 0°C. for.one hour. The: hydrogen
. - fluoride is evaporated undeér reduced pressure and the residue is thoroughly:dried. S
50" ;- --and dissolved in 10 ml of water: The solution is run onto a column of Amberlite ~~ 50
S IRA—410 (acetate form) and the- eluant - is adsorbed on -a column of
. carboxymethyl-cellulose (1.2 x 22 cm) and gradient elution is carried out with
_0.005 M ammonium acetate (200 ml.).and 0.15 M ammonium acetate (200-ml). The
. - - fractions from- 147 ml. to 168 ml. are pooled and lyophilized ‘to give the pure’
55 . - required product. Yield: 40 mg. = . - _ : :
- [al3?—42.2° (c=0.5 in 5% aqueous acetic acid) Rf?=0.11, R#=0.755 - - -~
* " Aminoacid analysis (hydrolysis with 6N. HCI in the presence of thioglycolic acid) -
- 'His 10.5; Arg 1.00; Trp 0.93; Ser 0.89; Tyr 1.00; Gly 1.00; Pro 1.02; Leu 1.00::Nle
1.00; ethylamine 1.05- -~ =~ = . - R T '

55



[err] b) Preparation of 30 [err] 30 In 6 M. of
DVF are dissolved 290 ng. of and 240 ngy. of [err] 35 followed by the
addition of 150 ng. of HONB. The mixture is cooled to [err]5 and 90 ng. of
DCC are added. The mixture is stirred at [err] C for 2 hours at [err] for
2 hours and at roomtenperature for 6 hours. The urea corrpound a by-

product, i\ enoved by filtratidn and 40 nl. of ether are added to the-
fi Itrate preci pi tate whi ch separates is recovered by fi ltfation.
Repr eéci-pi t&¥1 on from 40 . - ethanol and ethyl acetate gives crude

protected paptide. Yield: 510 ng - The k434g¥ 40- peptlde is dissol ved #®n 40
m . of 60% aqueous- Tormc aci d. After Exhapladclltlon of _g'.-_ of [ er] tO\LD’e o
sol uti-on the mi xtRreduetion dfeft. st-andi ng-.at :{err]for.2. hours Fhe mxture is
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15 b) Prepadat i onHei(Pf:ﬁmln]—Hm—Mr—EfHDﬂ—Phﬁetﬂae’egf@ﬂaeNH éﬁz@l"@ll ssoISﬂed
657 ng of [err] 20 rnsmra&Othrearsaissme@mo mg.sdfaken for. 40 ninutes. To this

are added 60 ni.of ether and g hepy gﬂl I BR U DG DIPRELOH ¢ atei's recovered b
filtration and di sﬁ%yed in 30 . T of wat erls_nThe agueous - sol- ution is passgd ';

t hr ough a col um ] ___.:..;pip@mg‘eru_l,&rg(ﬂd%_ﬂé—ﬁﬂ €H,CH,,- . . .- -

35 ' -;fol'owcd by the addltlon Of 150 mg. of HONB The rmxture is. cooled to’ —10°C .. 35
. “and 90 mg. of DCC are added. The mixture is stirred at =10°C for 2 hours, at 0°C o
for 2 hours and at room temperature for 6 hours. The urea compound aby- . .
product, is removed by filtration and 40 ml: of ether are added tothe filtrate. The.
. “precipitate which separates is recovered . by filtration. Reprecipitation from -
- 40 ~ ethanol and ethyl acetate gives crude. protected peptlde Yield: 510 mg; The crude . 40
: peptide is dissolved in 40 l. of 60%; aqueous formic acid. After the addition of 1 g. o
* “of: SnCl,.-H;0 to the solution; the mixture is left standing at 80-—85°C for.2 -hours.
The mixture is evaporated to dryness under reduced pressure. _After the addition
o - of 50 mk. of water to the residue, the mixture is adjusted to pH 7.0 with an aqueous ey
45 - solution of ammonia. The precipitate obtained is removed by filtration.: The - 45
© filtrate is purlfled on a.colunin of Amberlite XAD—2 and carboxymethyl-cellulose g
.and lyophilized by the same procedure as'in Example 1, whereupon the requu'ed; o :
: '-'com ound is obtained as a white fluffy powder. Yleki 392 mg . Lo %
T alg=T1.82 (e=0:195 in: S/ aqueous acetlc acra) O PR R T S :
50 o, 14, RF=0.76 - - | 50
_ ) -Ammodmd analysis (hydrolysis w1th 6N HCl in the presence of thloglycollc acld) :
'Hrs 098 Arg 100 Trp 097 Ser 093 Glu 100 Pro 098 Leu 1 00 Phe 1 96
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Productlon of -

* 55 H——(Pyr)Glu—Hls—Trp——Ser—Tyr—D——Thr——Leu—Arg———Pro——NH CH,CH, .55
a) Preparauon of BOC—D——Thr——Leu-—Arg(NO,)—Pro——NH CH,CH, '
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base) which is then washed wi th 30% aqueous net hanol. The el uant and

washi ngs are pooled and concentrated to renove nethanol under reduced
pressure. The 25 residue is lyophilized. The procedure gives 471 ng of
25 [err] In 2 M of DW are dissolved 167 ng. of this product and 175 ny.
of [err] followed by the addition of 67 ng. of HONB. The m xture i’ hilled
to -5[err]C and 30 77 ng. of .DCC are added. The m xture is styrLy,
- 5[err}C-for 3hours and then at- 30 roomtenperature for 10 hourk:
i nsol u Ies are filtered off and 50 m. of ethyl acetate are added to the
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" Leu 1. 06 meju alyeis) 1 °)’e Preparatron of . In 12 m  of

- 25% hydrogen br omi deﬁgl aci al acetrc aci-d’ are d| ssol ved 1.43.g. of [err] and
. the ngxture” |§l§dak_'-j_:
~ solution are.added, 300 :

“i's col'l'ect @ Bty.‘.prratlldnl‘tﬂ't i-on:and.dried in a- desr ccat.or-iomer.” sodr um hydroxi de.

gg 4S;qtgm €N, 186550 - :..-room tenperature. To this
d - et'h’ér‘4 and the resultrng 50 preasipitate

e PSW?édHﬁ‘f’ﬁfﬁ“ﬁﬁs‘ﬁmwfﬂ’— L R’Erﬁ}g‘atf?ﬁcf?g'r?f ' 965 of
Z- Il‘e OH: 590:ny:: : gmaced' éﬁ'gaﬁ%d 1ssgyve 'H$é’ added, "and - the nixture is

55 . stirr ed at - T -l i\ ¥ORcPro-oNHICH s &t r-oom t enper at ur e.
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tedé

washed wi t Brecp &%ﬁpwwtmtedctoam ec@ngholidade e dffd Water,. and
then “dried™8 g is Wizqd,, The propeduee gives4dt mavefpor at:i on: of the sal ve;rgt t he
residue is- preci:pi tat@d-mr-ehrlet—mm@,a:-ert—mmChmH, Repr.eci-pitation from

‘et hanot - et fre? ngl;rqdeIWIE afe:dissolvbd 167emg. Qiﬂblh{ p.dd&;liqgwﬁs mé‘reolft i ng p0| nt: 5

5 [err] merdneraaiﬁ  th&hdd

- 103-105[err]C . . .- H——(PyrEZu—Hls—T

. product: neltr ng: porht [err]

N 18. 3@8 Foumeg. of C(faa'}e
: ‘room’ temperature for 10. ltoors] The4n uble®’ re %eblSﬂ' e-gl é i al

[err]
aceti.c aci @ﬁ ‘g % ﬁ‘ Tesyfting elrecl ltaﬂdretchvermbytmraﬁoﬁs swirled at
roomterrpema,-t &uc qgrd, td%t ﬁ%?;ql {rt?f 6&me meUBdl 50 m . of dry
Foom L er mo..@sm.m Sk L °’t“édi R o oo 55
dried in ale ’&t‘ r’s mmrat daxediee OGRS of Waieai Ned
di ssol ved. éhrpo ﬁ,h b QE;; ﬁ ft' eed ﬁffuﬂ"b !'tr%e repurifdd bed with 0.14 ni .
of trijet hyP—ammé dikd E'rlb Jﬂeagﬁ%ym lf“"? ppd Bip-8eDH, 216 ny. of
HONB4%nd 2438™md7 45 (cE L ira /éamacracemma)hmmmmﬂeos@ stirred. at fgrr] for 2

hours and Jf® '6 g with 6N HLI oty gresefbeofithiaglydotin aci@)xt ur e 1 s t hen
y _aagf Jﬁﬁ ﬁ%ﬁ S&ﬁo%’%l’w b@deGlQOO(rrﬂ'yr of the required

err C - 54.08; - H723
%Ei{he 131;%} j‘ﬂléi;s;ﬁ% Eraéﬁar ation of

processed. a®; e@skMmiRY

45 -Productron of . Example |4

. H—(Pyr)Glu—Hls—Trp—Ser——Tyr-—D—Leu—lle—Arg—Pro—NH Cl—l,CH3
_ _.a) Preparatron of: Z——Ile——Arg(NO,)—Pro—-NH CH,CH3 celt T

o In12 mil, of 25/ hydrogen bromide- glacial aceti¢ acid are dis
< solved. 1,43
0 & Arg(NO,)——Pro—NH CH,CH; . and the mixture is shaken for 40 mmutegs g{
50 . ;?:énptle;r:gef:tggele'];? td"?a sol‘x:l};on are add;d 300 ml. of dry ether and the. resulting 50
ed by filtration ‘an drred in a desi ' '
hydroxide. The Eowder obtained is dissolved in 25 ml. of le/lclgg.t:d u?ﬁ&ﬁ?ﬂ# r|rs1
| : %eitlrl-ahzed with .0.84 ml, of -triethylamihe -and chilled to 0°C. 795 mg. of
5 - g—OI—E 590'mg. of HONB and- 680 mg. of DCC are added, and the mixturejs - @
9> strred at 0°C for'S hours and for-8 hours at_room temperature The reaction. 55
mrxture is filtered and the fi ltrate is evaporated to dryness The residue is dissolved '



[err]in methanol), [err] Elenental analysis, [err] Calcd. C, 54.91 H.
7.68; N, 17.47 Found: C, 54.72;, H 7.52; N, 17.19 25 C)
Preparati on of _ 25
[err] ITn 3 m. of 25% hydrogen broni de-gl acial acetic acid are dissol ved

220 ny. or] and the solution is swirled at roomtenperature for 50
e

m nut es. yhis solution are. 30 added 50 m of dry et her .and t he
resultant cipitate is.collected by filtration and 30 dried’in a - -
desi ccat or over sodi um hydr oxi de Thr S rrat err al is dr ssol ved in a srrali0 .
quantity of.2ater and passed-. ) C i
| R-45 (free formin lilldnenleloﬂaliorm wa th &l“é.lb'é’??b‘l’ l“l i zed/
The material is da@&?l‘%‘&ﬂ“ Y’P“Ef' #rd thr ci ﬁ@ %‘ﬁ@ %@ta%?lhﬁ\%%eva oitatﬂln 35 [err].
35 and 108 ny. “of? m N 1 “te's"e it wired plz&{@fr]n tm@cboﬂnm my. of
DCC are addsd. _Th@3_rrm§t>gre s stirred 0, for-.2 .hours, for .2 hours ad -
[err] and for 10 Ihﬁmsslat(C#ldbmmtégEg ﬁB %48 and then.. frltered The fi Itrate
i s evaporated to B¢ analys: Chlde 'spurifjed on-a “col um (1.8 »%20
cn) of. Anberlite: XAQ—a?ed40 'C, 54:08{-208, 7380 TS 18)68WI - t'h .aigradient élution of -5%*
aqueous ethanol to %%caquégﬁwo 4(He"tlI5anoN, 880, each) ~The.required

product - is .eluted in 150, m.::.30 QIS ﬁ@ilons are 10
concentr at éa unde? - é"d’ﬁ'@ggl“ 2 g’s{?r‘*é' aihdlgg ﬂ: Jj %’ss lvgaa%ggtgal thus
obtained i$ dissol vda4ph of 23 hydgees lﬁ‘?“F'o"r‘l’?f Largaissgive

[err] are added. The mixture @blleat\egﬂ“@i)—ﬁm-—éﬁl‘lﬁl’ s 45 hours The -
i nsol ubl es are f|Jnlj@lieeﬁlixmf'érsﬁﬂdeddﬂmointbmpaatarqfsle‘lQ SRSt s undef-
45 reduced ressmddedSFhel ofalcy efhes ap the %ﬁiﬁ%"tﬁder A m(i?ﬁﬁl& ter15

(80[err] ). BThe e ] wﬂ 6.14 Sl ST bt axﬁlﬁeand:o um

(1.8 x 15 cm) of M M%'g il & mg ammamw of and -t he

colum i st hor ougbhCg: amaﬂdml wid’ thewatxmre ISFQStﬂeéI GrfOf d“%%esf%f ent. of -
nt:

aqueous et hgnol (@@)P%%e ‘3.’?‘})2 rs. ‘I(;I;eﬂﬁp;::ro : du%t mﬁgrés red 20
conpound en®r ges Lrﬁ;_wg 1oe 0, senol) ac rons se. fractions are

pool ed and.concen 15.5\&,@51 amugl@@r O;,HQ!.OSN, 2pressure to renove ethanol. The

concentrate is appli. ed to a [ Jumﬁ (7’L DE 4?7?7”’ of carboxyrret hyI -
cel lul ase, and- the ct -él' ut Hd7 1 N‘leﬁ{ gradient.. el ution.(0.005"

M 0.2 M anmmoni um ‘acet af'e 6.8, 200.. -200-m ). The desired: peptrdezs'i
energes in 380 i cy Z‘Sé]ﬂl'atlofl bactrons These' fracti-ors. arée pool ed" and

| yophi | i sed 55, YHeJ(dy,)d;aamnp_sg.{—eryﬂ—(ﬂc;ﬂcué-ﬂm—ﬁ%—iqueUH&Pé@é‘b| c ac.r d) _

[err]=0.11. 21 n 3 ml. %{ 25/, hydrogen | bromlde- lacial acetic aé]id 43 diséodved 220 mg. of
21 Ani noaci d ~anal ysr s ("h ciiégence of

thi ogl ycolic acid) HI > 2—?_4? dg"“‘ d e?fSUSmmutgs %thlSQOHm ;9-9 | Pr O
t

1.04; 11le 1,00; L tlo &ﬂéﬁz‘l ate is collectedb filtrationfakd@npl e
15.5 [err] 33 Pre ﬁ 16}351 18 hdrb: 1 fll‘hliﬂlaﬁhaldi dl% ?nd:r gin - - '-
broni de-glacial a @tnuqr o Ova ra:rdap éﬂmbugbd calll 1.2 Cg‘épgﬁgdk e IR—4Anq t he

mxture is swirle reatfomt)o'l’heteéwglggﬁggﬂ wﬁ%@

added 250 rnl. .of ’scﬁ‘s?°é‘tdh'@r5 h 05 't.ng a_(g te is coI lected j

filtration ahd dried’in a. des%‘c@l’@?“ﬁt}'@ @a“ﬁ% ﬁ |de owder thus

obt ai ned is di ssolanrdatbsrmg 2EHONB. Elie @Mﬁr .. 5149 %1 urs&&r Cand %:;ﬁ] and the -
L ated

solution is chill’ éldet’oT egipjxture’ 'F@t“tr § b gs ami ne,
:h)aofrmmbume X&Ds-t2| rred at

and then 295 ny. om t .
- residue Q
[err] f or 3 abour S( d 3600mesh wrtli5 gradient elutmn of 5% aqueOus ethanol to 809, aqueous .
ethanol (250 ml each). The required product is eluted .in 150 mi.—300. ml. . -~
fractions. These .fractions "are concentrated under reduced pressure and .
lyophilised. The material thus obtained is dissolved in 7 ml. of 607 aqueous l;ormlc :
' acid and 450 mg. of SnCl,.H,O are ‘added. The mixture is hedted at 80—85° for 2 .
435 hours. The insolubles are fi ltered off and the filtrate is’evaporated todryneiss under - . 45 .
o reduced pressure. The residue is extracted with 30 ml. of warm water (80" C). The .-
' extract is filtered, the filtrate is applied to a. ‘colutan (I8 x 15 cm) of Amberlite - . .. .
. XAD—2 (200——300 mesh, Japan Standards), aiid the column is: thoroughly washed_ el
. : . with water. For elution, a linear gradient of agueous *ethanol (20—80%, 250" s
50 - ml—250" ml) is used.- The desired compound emerges in 100 ml.—230 'ml. .~ -
S fractions. These fractions are pooled and concentrated under reduced pressureto . -
-remove ethanol. The concentrate is apphed to a column (1.2 x 40 cm) of .
~ carboxymethyl cellulose, and the product is. cluted by linear. gradient elution (0.005 .
“M—0.2 M.ammoniim acetate, pH. 6.8. 200 ml —200 ‘ml.). The desired . peptrde - s
55 emerges in 180 ml.—290 ml fractlons These fractlons are pooled and lyophl ised. . . 5 :

Yield: 130 mg.
[all: . 39 2° (c—O 5 in 5% aqueous acetlc acld) Rf’_O ll .

‘l materi

utron are 10



hours at roomtenperature. The reaction mxture is then processed as
described in Exanple 14a) to give the desired product. Yield: 824 ny.;
melting point: 109-[err]. [err] (c=0.5 in ethanol) ferr] 20 El egent al
anal ysis, [err] 20 Calcd.: C, 54.08;
H, - 7.23,; N, 18.68 Found: C, 53.79; H 7.09; N, 18.34 b) Preparation
of- [err] 'In 5 .m. of 25@6hydrogen br oni de- gl aci al acetic acid ar g

. 5so0l ved
. 25

590 ng. of 25 [err]

and t £ mxture S shaken for 40 m nut es at roomterrperature To is are
adde\cglaft o 5 L 4446%esul ting precipitate is col tected by
filt i on, S1§ o S5 WIGLEN BIC] omBe. prR&eftSNUNYEIT QNS &t6g):.TNTS product is
di ssol ved |m) ’ggaceﬁ gz’lﬁ;ﬂ Shicber 4 gl"l!liop’(ﬂfoll@" rthQOaLthmD Wy):th 0 14 m. of
trlethylamne at O[err]C “Tothis 30" -ar e added 264rrg of [err]nmy. of
“HONB 3-and 247 ‘ng.. of DCC at : i'ﬂiaﬂ{)]ens]C The m xture isstirred for 2

“hour’s at [é’r"?ﬂ“cwffor 10 hours at. room'tenperature, -and is.then gprocessed
‘as descri beH—r(ﬁwmlaﬁamle—MIe-)Set—eTw-ai-dLaB_A.Ngg_pgg_bh,e_ﬁﬁQj @q product :
‘mel'ting poiant Preﬁﬂauohaﬁ[zatn1]gQArg(ﬁU)]_(;qo_N§, cigthanol ), é El enent al
-anal-ysi s, [erm 108! &Fdse b a%ge Beod de_ %c'il ce aczﬂjaredlsso&/ed 47 Found: C, .54.63;

H, 7.54; "N, 17.08 ¢) %g %— Tipmeqofni . of 25%
hydrqgen br om de- gl acj aI acefq 1:680| ved 350 ng. of 40 -

Z-D Leu- Nl & pingmixeu f'%@ tger 5 tttwgggsreéw 0 reie. T@rmszlselunbmautees atigr oom

't enper at ur and. ded il sSdedic ek iu o er !'!’i@‘ nand t he
‘resul ting Q!Smepntlatnd ostMEtdgetﬁé ’Fiﬁi‘l\f n a desi ccator

over l§0d| u s is adired 045meof?att§yl;;)gg;ftdﬂﬂ3h Dﬁ.}n i s dl SSOl ved
in2-m. OM@. teg ,@ "'ieés“ZFS dr 3 Idforewcol uny of (1.2
x 7cn) of Y w fm ol a1 ewaléﬁbd vel I with

wat er .. El u 8h| ngs are conbi ned an I yo I 1. ze%g Pt s product is
coupl;gd W m’,j‘ %g;ls Cﬁg% —0‘“ in 6.1 of, DIVF in the presence .of 180
ng. . of HO\IB -an * Phe 50 m xture i's wor ked up andot he

product obt ai @aell.:i s ﬁmlsf i edl, hy3; chrwrmgg)graphy on. Arrberl ite XAD-2 as
«described in ﬁ‘pl 11119) Re'hﬁxal Nyft8. Bthe nitro group and purification of

the reqwrg)dmglm.dtgg rrie |naS|mIar manner to that _

: . rdescribed in lE)S&!:imifQS‘;;1 ege%bi%?vglde- " ac1d redx solv 8@ uneouis acetic acid)
: Ami negci d anal ysis: hydzol - ng g BINe %! ogl ycoi ¢ acid):
Hs 098 dugyd %;: gy

B Pbo Pro 1.08; Leu 2500: Ne
1.00: Tyr meu!re is: sﬁ)aken 40 mmutes at roompteiy  this are added

of dry ether, and.th Itin |
5. Pr oduct i dmddri a. [iei‘cb?toﬂ)ve £o§i£5§ul@th§d£ ’°°<ﬁ*f§l° ;S%i »%@"f}ﬂ? Of 540 rrg of
[err 130 10 DMF and the solution:is neutrahzed with 0 14 ml. of tnethylamme at 0°C. To thls

10 in 10 '%?d;’@@/ﬁ‘;}g&% gk f’fe‘ 7—9?‘% EHRBOaIIBchnBZWn@ofDCCBCC atap[err]C.
o%‘el

The i Xt Urtempératiife] AdIStheR b ﬁ; \‘7 2hoeoms at room

tenper atur‘éﬂ?ndhstédeproduc trwen ga"?pée i E‘Bdfe | 394 meg dryness under

7 reduged prﬁgﬁgga avgd’ gem?t ﬂu&f‘*Q;SSdl ssol ved in 100 m'. of ethyl acetate.
. The solution 1s” EiebullpPdON 15 hydiochloric acid and %% sodi um

bi car bonate Cdicled. Ommanhyclvmgus ﬁoph#m 15
} _ = ound G, 5463 - H, 754 N l708

c) Preparatlon of

o H—(Pyr)Glu—H|s——Trp—Ser—Tyr—D—Leu-—Nle—Arg—Pro—NH CH,CH3 :
_ . _.40 . In 4 ml. of 259 hydrogen. bromide-glacial acetic acid are dlssolved 350 mg. of - - 40 -
. : | . : _ ' Z—D—Leu—Nle—Arg(NO,)—Pro—NH CF!,CH3 : ' o

dnd the mixture is. swirled for 40 minutes at room t
added 300 ml. of dry ether and the resulti emperature gt mixture are
L4 -dnd %ll':ed mta d¢l=s1l<':cator over. sodium hygrgoglrgec ipitate is collected by filtratlon '
_ e material thus obtained is dissolved in 2 ml; of water and the sol : o
. o palssed througha column of (1.2 .x 7 cm) of Amberlite TR—45 (freeefzorr:;lo';}hl: ®
column is washed well with- water. Eluant and washmgs are combined and
o lyophlllzed This product is coupled with 345 mg. of . -

- H—~(Pyr)Gl u—Hls—Trp—Ser—Tyr—bH

50 " in6 ml of DMF in the presence of 180 mg. of HONB and 206 mg of DCC. The 50

_mixture is worked up and the. product obtained is purified by chromatography on’

‘Amberlite XAD—2 as described in Example 14c). Removal of the nitro. -group and

purification of the required peptid 1
Beteroan, Examplg Pt pY?e;de glrg also carrled out in a sxmllar manner to that



sl phate, and evaporated to dryness. The residue is tri |
petrol eum ether to give the crude product, which is thegr?egge§1;Ptated
fromethyl acetate-ether. Yield: 1l g -nelting point:144-146[err] (deconp )
[errT(c= 1.0 in methanol)[err] 20 - El emrental analysis: [err] Calcd. -
C, 52.39; H, 8.18; N, 18. 96: Found: C, 52.40; H, 8.32; N, 18. 52: b)
Preparag:E%bof [err] 25 - In 5 m. of trlfluoroacetlc acid, are

di ssol veéd of S .25 .BOC [err] and the ni
xture'is swirled
for 30 tes at roomterrperature To thi's are added 50 i - of. dry ether
SPSSSLP2 Irei- .Ihtrlng V\:hl te sol idis recc_)\resmAand dried-under reduced . -
AL Sl e AL e SAE AN HOraR ST kriu_grg@t ertal 15 drssol ve‘d.)fn o
E230r71300f 20% aque (AT t;'%yaﬁ,ﬁsﬁemh% I'N.‘ll1@)Ehelp‘o‘eser&ﬁpfth&@lybdtcacldbl um (1 X
cm - of Arrbe{, o«t R 60; T 0.9 1 Serf a5l TN0Prod|08nkrui IN0RISHAS: Tart h t he -

%

same sol vent. El 0a6t' and washi ngs ar ed, concentrated t
o0 a snal t
\r/ﬂol u.gf D%Edigygftﬁyolrdlmn 0f165 ng. Thi s%" qﬂ"gl (150 ng. ) -i's-di ssot ved 4%1 2
[err] and 65 ?rg F—U\% . x-{yur_el?hl—‘éalmLe r—Pm_NHCH C‘P’ h35§—<}
added’ 75 ng. of - @nd’ramattqnefrh." e Vs [e?riCl anre

for 12 hours at. roeﬁ‘otasnpeoraoﬁﬁ‘:@'mng%BQG‘aQ‘rBﬂ'ﬁH(?'t)raégqsﬁﬁ 1t’ft ered and
diluted witgy 50 nl . of ethyl BeesiArg¥OI-FrecNHiGHREH: s recovered by 10

filtrati.on.dried anf,Pyf bMeesadtéa 9 HgTar HONB and-6okmgrik v
gel (49.). For a’fmi'éqmtmfafﬁhm"%%”?a o Gios ol i

whi ch .contai n t hehg rﬁhbsdt'@t!f'_'; F’%Fg ?%’ygwdﬁﬁﬁo Eih% %Eent |s __

ol ..
evapor at ed .0 dr;{l ol % @@Bwrdﬁh &@Wuﬁl i's .15

treated with 4 msm ﬁft 1°r MG htSd e e’mefrbsmnens B UTate T v
m . of anisole ang oﬁeﬁié dﬂtdeﬁpnédunemmptlg EUF‘P ateq fzor ‘hf’pgﬁ”t&t'f %tl?bf’eOf -1
Hydr ogen f | uor i de¥igg L1 r‘.%gg} Leers e our. |
2 ext?ract r|t aelg 3 (c—l e eﬂean ed pressure and - the resi due -
s extr. Wlh r{E ﬁ;{lﬁanalys o'ﬂ @@f extract j-s*washed with e¥her

f ‘passe t hr ou a co n? of “Anbeérlite IRA—4OO (acetate-
orm-,. and the col urgalcrls w@sﬂa $ teﬁ puant. and. washi ngs'.are

conbi hed and Iyoph|I joyRdy . ?h(’é TS dl ssol ved tn a’small- quanti ty of -

wat er and the sol tlppgg,a;aao,agpl i ed to a 50 colum (1.2 x 30.cm
. of
gg;?g?gm(et)h%&ca —B’Ef) ‘g‘g Ty L T@,lbn%rwwuam@n@r@iNHKﬂizQMm um
mﬂuorf)?ceP% Hlld)are disiolla nEtgf desired piroduct i25 4
rrd’ 0¢w

emer ges¥i n-¥he 110 are conbl ned and

!A\yOphl Iréed Yiel-d.: 87 ‘@rg- b o-%' ueous
n noaci d- anal ySIa‘ndt tlixoire Els'slrw Olli3 ét T{é;d
acid); .'55 Hi's 1. ('fl%/ gry z/t @ L g %‘éﬁ gngsra fffﬂfzm'v;f

d sf tffr i‘g
s Leu 0.95; Tyi chnﬁﬁof é}ﬁg“f 3 athakopdnd the @iution is apphed toa@_oMlBﬂl I6o% Exatple
7. Production of¢ih s TR um@ Tlscglnmﬂli sijegwith ongnt at - room-

t enper at ur e " To tEius‘ritam@— ar S com m?%g‘ﬂ 9 %ﬁl 1§ Vﬁornlﬂ Ejoé iy

resul ting white p'rygg‘lé é mﬁs sé‘&ad?/"ﬂ% tratlon and 20 dried, Thi's

material is.:conver tqne hr(ﬁp h-
cn) of AnbesPite IR 45 (free H rTg-gscrlb —C}T} gn &, 01 unh (l X35

resul ting partial tﬁl ggir%ure is s 11]?-%5? (g%%?ll %:'E{;?ﬁs atG: orhS :

reacted wi t_h 171 ure The: reaction mixture i$ filtered and dlluted ‘with 50 ml. of ethyl 25

acetate _The precipitate is recovered by filtration dried and purtfied ‘by:column o :
. 40 - chromatography on silica gel (4 g.). For elution, an Rf? solvent system is:used. The - - 40 - .
fractions which contain the protected nonapeptide are ¢ombined and the solventis = -
.evdporated to'dryness: 140 mg + This- protected nonapeptlde (110 mg.y is ‘treated -
with 4 ml. of anhydrous hydrogcn fluoride in the presence of 0.1 ml. of anisole
' ~and 0.02 ml. of mercaptoethanol at 0°C for one hour. Hydrogen fluoride - -
45 ~ is removed. under reduced pressure’ and -the Tesidue -is “extracted with. 20 ml. - - - 45~
© of water. The' extract is .washed with. ether ~ and- ‘passed through ' : .
column (1.5 x 3 cm) of Amberlite IRA-—400 (acetate form),’ and the-ecolumnis . . . =~ O
washed’ with ‘water. Eluant: and washmgs are- combined dnd’ lyophthzed The - . . .. A
SR - material is dissolved in a small quantity of water and the solution is-applied to-a. - " ..
56 - - columii (1.2 x 30 cm) of ¢arboxymethyl-cellilose. For elution, @ linear gradjentof  ° .- 50 -
' .. ammonium acetate (0.005 M—0.2 M, 150 ml—150 ml.) is‘used.  The desired . . _
‘product emerges in the 110 ml. —130 ml fractrons ‘These fractions are combmed o
~ and.lyophilized.. Yield: 87 mg. . :
o - [al 2—40.8° (c=0.5 in 5% aqueous ‘acetic' acrd), RP=0! 12, Rf=0. 66 B L
.- 55 - Aminoacid analysis (hydrolysis with-6N HCI in the presence of thioglycolic- acrd) - ~ I
- His 1.00; Arg 1.02; Trp 0.85; Ser095 Glu098 ProlOZ VaIO91 Leu095 Tyr .
1.00; ethylamme 101 _ : _ 7 '



i t-he fornul a:

in the presence of 67 ng. of HONB and 77 ng. of DCC to give the partially
prot ect ed nonapepti ode. This. conpound is purified on a colum of Anberlite
XAD-2,, and then treated with [err] in 60% aqueous faormc¢ acid for 2 hours
30 at 80-85[err]C. The final product thus obtained is purified by B
chromat ography on. = 30 Anberlite XAD-2 and carboxymethyl cellul @AI |

t hese procedures are.simlar _to those described in. Exanple 16b). 79
-ng. [err] 5% agueous acetic ‘aci d), Am noaci d anal‘ysis (hydrolysis h 6N

HCl in.the presence of thioglycolic acid) 35 - H's .02 Arg.00Trp '0.90 Ser

- 0.89; Bl 1. 00 Pro_1. 00:..Met QO 9M3gegar]. 1.02; ethylamine 1. 00 Exanple .18

Prodmftron of [err] 40 -a) Fﬁxg,g gqgron of Terri- ——
40 i s prepd’r’%‘ﬂ"’%‘?l‘%f simi Lar “manner ‘t'o..that. descrl bed rn_.,__Exaan e 16a) from

579 ny. of HEEPMGIe-HRH Trp—Sdd- Ty _cﬁ_hte _ _ l_g? of HONB and 620
- of DCCa) mrsaramrntdrrm@nbmmt_ G L q,g({qgr)JPr ' CF‘I 5% C;gl 0 in

ng. ]
et hariol ) -Ele MY 3| Sa Tedz
; H 8. o7 N;amié} td.&at descrlbed m Eiﬁi%,srg;g ?2:? géczlf’B (r:e_pali)re_d @Slﬁu nd:- & 53.81;

"H'8. .31, NIM8 ¢ 24, 1434, 694
24 b) Prepafation of [e{_LLe.E_A,g(N@ GNMé'ifile s shaken “for.25 mnutes

at- room t espeng ol HONEY *dry. et.her.. and the resultr ng
precilfit at @eggﬁaﬂkcovergﬁﬁngﬁ € ”ﬂ CPP?'EESP"!% 125-rhJ08€; al IS SO
converted ”g’m fcgéoflmmﬂhb p:&t‘s:age through a.colum (1 .x 5 c¢mlof T
Anberlite 5%“'(?“?’ & flay -descri bed in Exarrple 16b)". The resul ti ng -
partiall y - pr oCded.ed Qgﬁg@pentydﬁ ; ;g ﬁqrs reacted with 171 ng. of
4 (0] ¥ .

[err] 67 ny: oFOUIHm\lBCémﬂ 77HE7552 tof ) the partialty. protected

i a'?‘atmnngnound IS purrfled on a.col.um of - Arber | i te .XAD-2 and
then treatgd. } [ert]in 60%dqueous’ form cracid for Zlbours at
[err]. The'lie WF)QH—Hﬂrm%eTwme—mﬁmmArgs_Pwﬁcrrftylgy chr omat ogr aphy
on Anberlite AR of tiflvowacetiouyidatddibsoned bodl s G - Al | these ‘procedures ar'e
simlar to those dmﬂ—leadddtﬂ.LEa(.am(ﬁoz;_@o_ h%l-‘f]CHgB rrg err] (C 0.5in 5%
aqueqQus acaidithe ﬂﬁtﬁélsgalrled for 2D fifidukes a roo

<20 [&r]( lodf\dsy t ’1' lic acrd) Hi s

10.98; Arg 1‘:&3“‘% dt@tr&f;tg@rm t%r%mg ’QI ‘gﬁ%{,‘ 5?1 00 Leu 1.00;

S Tyr 1000, sabding Ak ée %{Yﬂ% eﬁsdesmuesmr:@ﬁnprelsb) Theresﬂltmgo\ compound of
5.[err] wherein:

[err it or. phé- IT_M”T"{‘?*E&‘E@?P:)-B?MPB—NHQ—CB,VM ‘D'Nva, D-Abu,
%5 : Z‘{“E;):ﬁdcac}gdggqh 17bmehoef or -D-Met; [err] is Leu,.lle or 5$e and
[err] |s aI Kyl of 1 td‘l—B-(B@Glu—Hlsearrposera.tﬁfmoml ch rray be .substi ut ed wth

one “or  morie teypremngd ofF 7L of HONB 30477 mg. of

ggxgc_tezd n(:jm;lpeptlde This. compound is. punéed o?(;cc;?urgi::eotfhiﬁabr;ﬁ:g
.30 X 2 oag ’} hen ft.re:az;.ted with:SnCl,.H,0 in 607, aqueous formic acid for 2 ‘hours :
L A S e final product thus obtained is purified by chromatography on .
_ : Amb :r : e XAD-—2, -and- carboxymethyl-cellulose Al these proced res ¥

o ;hose descnbed in’ Example -16b). Yield: 79 mg, - Hes are

_ kz],, =39.6° (¢=0.5:in- 5% aqueous ‘acetic acid), RF=0.16 - : ..., ... . . :
. Aminoacid analysis (hydrolysxs with.6N HCl in the presence of th:oglycohc acnd) '

35" His 102: Arg L o
T o ethylar%mgol g'(;p090 Ser089 GlulOO Pro l 00 MetON Leu 098 Tyr

‘nonagept i dgy-‘;*

35._.

- Productlon of Example 18

g _ H——(Pyr)Glu—Hls—Trp—Ser—Tyr—D—I[e—Leu—Arg—-Pro—NH CHzCH3 - :
_ 40 - a) " Preparation of - BOC—-D~Ile—Leu—Arg(NO,)—Pro—NH CH,CH, SR 40 '

) BOC—D—Ile—Leu—Arg(NO Pro—N
anner to that descrlbed in Exan:)p;le 16a) frgmcgﬁcgé lgprre éi‘;)ﬂlallesiglf{r |

lLid g of
45 _ __'537 H——Leu——Arg(\Ioz)—Pro—NH CH,CH,,. T e T
A mg ofHONB d Lo T
" Yield: 09 g and 620 me. of DCC: | o -. ;.:_ o e 45

. .meltmg pomt l27—13l°C (decom
[2]3>—48.3° (c=1.0 in methanol) p) :
'Elemental analysrs C,”H,,O.N '

50 Caled: “C,5379: H.§ 27
50 ;8. ‘N
. | _._Found C.5381; H, 8.31; N’ :g

A8
65



2. A conpound as clainmed in claim11 wh [ [
_ erein Ris D-Leu, DNe, DNv
gth D-Phe, a-Aibu or D-Ser, and [err]have the meanings given in clgi le
3 31Scorrpound as claimed in claimi_ wherein [err] is DVal, D1l1le D-Thr
A Met, and [err] have the neanings given in claim 1. ’ o
corrpound as claimed in claim1l, wherein [err] is ethyl. 5 A

::grrfgﬂnd claimed in claim1, wherein [err] is Tyr, [err] is D Leu, [err]

Lo [er{.]erlr]s ?;hgl-Ai g A[corr})o_und as clained in clai m"-1,J' vvheréi n o
: u, [err] iis 40 Leu and R4 i

40 7. A .ound as claimed in claim 1143M6&4e| nferr] is Ph«nS re}:t“rq i &

D- Leu, [erT]"

wher
ein [err] _U.Sné-elxbua-DQgR‘#rd—sNHtO}MCHs 45

9. A d as Hr+ 1s—sl'
[err] Clogrploglrj 45 ankp’ Z{@} ,oftrffgm@ﬁ'ﬁlf: aci du-e %&o{vgd §d0 oTyr [err] is D-Ser, .
wherein [err] is Tyr,: [erBPQ—sP*D“?ﬂrbheu—r al med in cl a| m 1

A compound gs cl gidme mmurehseshmeﬁ,forvzﬁenmt a esr r.% deg]
l:%tel re overe lt

s,T ?;C“bﬁ PFT TS ethyl §. A conpound as clai med in cl a1,

[err}is 50" h@mlahh‘y
|, wherein [err]Tg1 P al@?‘fﬂ}e Pé‘;i ?fqeefo wlb;;d hSE : hib) ,BFI&IS;fﬁd in cIa| m
m nt I )lampea rESuptng

Ilfs’: Lg\ucgggou[\gra 2 Qcﬁemta aﬁépﬂiﬂé, V\/nerel nferr] is TyE [};rr]@ I”SprDO%L _
claimi wilrei o 'efr' - pro Vi ' fi5 Teu—Arg(NOJAProANIBR ST as ¢liaimed id0 -
cil 15 "A compalfiat St BT g2 °fD e, ferth 1o o8 Ley and Lertd,
D-Phe, [err] is Leu and [err F-r&¥RY *-r xn_dlarr%é |S£E?§ﬂ [err} |
1, vvhereln err] 67snglefftHO ; DStedred elnca|m
ethyl.. .- Ler ] Thlsgco%r;];(l)urrglbi’sgplIl onaco'umnlggF ell B——, &ﬁ @éhli',d[err] SRR
M S 2 4 15  with SnCl,.H,0 in 607 aqueous formic acid for 2 hours at 80—85° Thee;[r.sxred C

dumberlite’ XAD—2 an

hus obtained is purified by chromatdgrady of
24 b)- Prepar ati or{"g’&é“’“ eéliglose. iAllsthase urgs, 3re sinjifap tq those gescr
gar:ﬂ D i)':‘ trifl uor@amgt?lgb)a de L r{é‘ %g&iﬁ;ﬁalﬁ%ﬁ 5 Hagfq_'é'u Af g B n[er I’]

- e-Leu- Ar
mxture I'S shake f
roomtenperature. gogg'u ﬁ,aggle(r@dd}ysisﬂmhﬁ!ﬂﬂ yre F{pn‘(%g%zfﬁ&fc uLletS 2 '
E(r)ﬁ\sleﬂ t St? i fﬁf&@&%ﬁ%&ﬁﬁ@@ﬁ%ﬁ%ﬂ ﬁ‘ 1mat’erl al ,s I ng '
ed to the ethylamifiethPhassage. .t hrough- a col um (1x |
! 5¢c f
Ag’rr)terl : ][e | R-45 (fre@ AG" WE: @A Idem-i-bed- in Exarrpl e 16b§ The rg?su?)tl n
IF—)I-DII ?e {epu.'zt e((:}\lgg)%et capopnd dithe f@gmula: - 025
u- Ar g bGAR2HE-Trp-sSere Rot-Ba—Rirt-Ner 7Y Hg OF‘

of HONB, and 77 ngﬁfOf -&% to give the partially IOrotec:)-z'dgl no [eer?”r‘Tg"

Thi s conpound is SOPHAR; L -, '
15 _with [errphe Bee e?ﬂl: rfo,e';:l‘m)ﬂ mﬁ?—ﬂ f%ns GF3treat ed
er:g desired30 15 pmmmomuhw sc fi h,- ,3 EdiI[D err] C30
T R L ‘m"mmé"
clam) 1, wherem ,1s%3VngD IIL,% Srhr drcb‘o 5 i ?

5% aqueous acetic acu'io')co und ascla @
20 Ani noaci @5anal Y49 “EE 'y’%fg aye qu
thi 09I yCOl i c-aci d) 5 A compound as-claimed in claim 1, wherem R, is

Leu and R, is ethyl.. S -
6. A compound as clalmed in clalm 1, wherem Rl is Tyr, Rz 1s a-Albu, Ryis =~ . 40 e

.40 - Leu and R, is ethyl:
n - T.A compound as clalmed in clalm 1, wherem R, is Phe, R2 1s s D- Leu, R, is -

L Leu and R, is ethyl. .
' 8.A compound as clalmed in clanm 1, wherem Rl is Tyr R, is D- Phg, R, is Leu

_ and R, is ethyl.
- 45 9.A compound as clalmed in clalm 1, wherem R1 is Tyr, Ryis D- Ser, R,is Leu

and R, is ethyl.-
10. A compound as clalmed in clalm I, wherem R1 is Tyr, R2 is D-Abu, R;is

Leu and R, is ethyl.
' LA compound as clalmed in claim 1, wherein Rl is Tyr, R2 is D-Nva, Ryi is S 50

- 50 " Leu and R, is ethyl.-
L 12. A compound as clalmed in clalm 1 -wherem R1 is Phe, Rz is D-Nva, R3 is - -

_ -Lcu ‘and R, is n-pro 3
. 13. A compoun as clalmed in clalm 1, wherein R,is Tyr, R,is D-Abu, R, is

o Leu and. R, is i-propyl.
. 55 © 14. A compound as clalmed m claim 1, whercm Rl is Tyr R2 lS D-Nle, R3 |s_ -5

* Leu and R, is ethyl. -
‘15. A compound as claimed in claim 1, wherem R1 is. Phe Rz is D-Phe, R,i is. .

| ‘Leu-and R, is ethyl. -
" 16. A compound as claimed i m clalm 1, wherem R, is Tyr, R2 is D-Thr, R3 is. .- 60

60 g Leu and R. is ethyl
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nd R4 is. et hyl Amberlite IR—45 (free form) as descrlbed in Example 16b) The resultin _
A conpound eastidlyaireteeted tetrapepitide, 1, wherein [ERR|s Leu. and [ERR] -is

-8. Aeconpoind as cl aﬂm—lldﬂ—l;éxﬁ-megmo,\)\thoeLm{[@LCi{,I s Tyr;. R2 is é’
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iaim 1, wherein errs and R4.is ethyl. 10. A
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und as cl ar
and [err] is g@(ﬁ égr f m AB‘E%C he:"ﬁ%ate&“ Lerr]
& R2 i D-Nhli’d\S glﬁﬂ queousf ﬂh':a%

i The desired 5
(2 2. A conpounefogust tHus pbteided is potifisdrbyichromtuts; be m]berhse RAP—2 &id' | - :

ta, R3is Leu £ f'@&l; I-¢ '#g‘r’g phl these P‘I’Sed“AFsc%?rﬂmyﬂﬂth@OQ?I dearibed imn cI ar m

therein [err] fopety] }gﬁgs% HeouE%Jtnl: abp Leu and R4 is i-proepyl. 55

%\ conpo2hd azﬁ@h(ﬁlm_(’)m%l zjr rln V\/nerer n ferr] :ics q-li:i/l:]warz)icIl: d;IinNI e 133
b5 L d R !" alysis Shydpolysis iwitd kin ¢hesprassulcei coliclacidyher ei n
i Seghgrr [er'lfl g’]ﬁ[r%‘)?g S‘E’e‘l?‘aﬁ&}‘w Pro b0G; Jie 1.095Leud Wokound as

pd in claimi &rein err] is Tyr,[err] is DThr, R3 is 60. Leu
4 err] | et hy | WHAT WE-CLAIM IS:— ; N o .

| L M 514 qompaandiofithe formuia: - 25 17.- A conpd¥nd
1 ai rred in clai m 1,H-wRen6ln—HisTrp+8ay+R—{RerR,—iAsg-DPtoouNHE R, | is Ile
_conpound aswiekgi:ned in claiml, wherein [err] S Tyr .e[rr]- is D-Leu,

is and [errh r@;%’rg-re Rpis D;I(;f_u,Dlle,llQ-Nld}\IEM amimd 1733 ‘claim
ereingg is Bl rpe b-Se q&;“}mg Fﬁm ‘E?’)"erag
ed i nclaim Z\A’fAeJoﬂipBu Elioied T bl el A gompoutl
ained in cl eﬂhm m- e-wﬂnno BrSef, anﬂ .y and Qve ‘the mea nl s

§ . 22. A net lfbém é rodurn ‘Lg doftheforrrula l?_,%l‘
comp her le, ]wq D-
ei n Rl 355 TerQtr a chﬁi, Hgk‘m' H: &ﬁ%lanplva-l[ D-Ab%
4 A compound as claimed in c]alm wherem R, is ethyl.
' 'S A compound as claimed in claim 1, wherem R, 1 is Tyr R, is-D-Leu, R, is
Leu and R, is ethyl. ' .
6. A compound as claimed in claim 1, wherem R, is Tyr, R, is a-Aibu, R, is -
40 Leu and R, is ethyl. 40
7. A compound as claimed in claim 1, wherein R, is Phe, R, is D-Leu, R, is
Leu and R, is ethyl. .
8. A compound as claimed in claim 1, wherem R,is Tyr, R, is D-Phg, R, is Leu
: and R, is ethyl. _
45 9. A compound as claimed in clalm 1, wherem R, is Tyr, R, is D- Ser, R,is Leu 45
and R, is ethyl.
10. A compound as claimed in claim 1, wherein R, is Tyr, R, is D-Abu, R, is
Leu and R, is ethyl.
11. A compound as claimed in claim 1, wherem R, is Tyr, R, is D-Nva, R, is g
S0 Leu and R, is ethyl. 50
2. A compotund as claimed in claim I, wherein R, is Phe, R, is D-Nva, R3 is -
Leu and R, is n-pro é)
O 13.A compoun as claimed in claim 1, wherein R, is Tyr, R, is D-Abu, R, is
Leu and R, is /-propyl.

i 55 14. A compound as claimed in claim 1, wherein R, is Tyr, R, is D-Nle, R, is S5
i} _ Leu and R, is ethyl. )
_— . Leu. :lidA Rc:olr:gtoﬁx;d as claimed in claim 1, wherein R, is Phe, R2 is D-Phe, R, is
. 60 ' 16. A compound as claimed in clalm 1, wherein R, is Tyr, Rz is D-Thr, R; is

Leu and R, is ethyl. _ _ 60 .
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is alkyl 15 of | to 3 carbon i Ile or Ne and [err]
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{5\\ mor e hydr oxyl 15 groups, which nethod corrpriyses CondelntS:Jtnegdavmrteahgoennt

F#Elefl Ir_lezllil ;?I ;L amc acid, a protect ed L-glutam c acid (as hereinbefore
ef i ned) ° -peptide fragment which has an L-pyroglutamc I d
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rom RIR Blor is[a
. V\{y Ch t@r rphéloﬁlb be substituted: wrth one or more hydroxy on, I\QCZA 1AY,
. groups, which method compnses condensmg a reagent (A) L-pyro; lutamic acid,a - -
: protected L-glutamic acid (as. hereinbefore defined) or-a peptide ragment which'
- has an L—pyroglutamrc acid unit or a protected L-glutamic acid unit at its N-
Ce terminal end with a reagent (B) an amine or peptide amide component wherein the :
20~ reagents (A) and (B) taken to ether correspond to the amino acid sequence of the 20
'_-.compound ‘of formula-(I), the active groups of the reagents (A) and (B) not
-+ . required for the. condensation reaction being, optionally protected; reacting the
- protected L-glutamyl group, if any, with an acid or base to form the pyroglutamyl

' 'groug and removing cther protective group(s) if any
. 25

¢ 25 *23. A compound of the formula: :
. . H——(Pyr)Glu—Hrs—Trp—Ser——R R,——R —Arg—Pro——NH—R,
CEe '-_mwhlch ' _
1 - . .R—Rjareas defined in clalm 1 substannally as herem descnbedwuh reference to
" any of the specific examples. EEEEET
- 30 24. A method accordmg to claim 22 substantlally as herem descnbed with 30

' reference to any of the specific. examples.
‘25, Compounds’ of the formula:

' H—-(Pyr)Glu—Hns—Trp——Ser;R,—R,—R,-—Arg—Pro—NH—R‘

ol - in ‘which R,—Rare as deﬁned in claim 1 when made by a method accordmg to N
3 claim22or24. . 35
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