Met hod of peptide synthesis and synt hesi s internediates
The present invention relates to a new net hod of synt hesi si ng
pepti des containing one or nore anino acid resi dues bearing an
NFcarbanoyl functional group. The ¢, pvention. also relates to new
synthesis internediates 5 used in thls ‘et hod and to new peptide
fragnents. Vari ous synthetlc peptides, used especially as

et o oY BATREET T SBRCITEARO “téﬂyductslﬁ?éaﬁ i no

aci d “esidues beari ng an 10 = N-carbanoyl functional $1 7 ei t her on
the a-am no . functional group of the N-termnal % » Q0 the
[err] - ag NS ApplichtinNo. 453506 of a (PRRRledd Febi @76 e@f)due /& s to
say at e(aepdoﬁéntﬁnaipdl&aﬁdtam S0/BLC I (B2 piFtied 00 Bebi 175 in - o al |y
norci twUl'| (3npJdpiieay citrulline (grt) or 15 honoci ti{ § ) }

The i ntgodens icomplett Spetifisation QublBhed 22 g@edo® bear i ng \ pEesa oyl |
functi oR4l (s3y o G OA®BRSBLI GesBded N, starting AN S5 / t he
am no acﬂd(sga[,{dy*ag.c&m&e ' carbarmyl functional groupdmEseone

di sadvant ages. g3§ 1a3Andeed, the presence of a ureido or ureino functional
group seriousl E2Antiediberes wi th known net hods of peptide synt hesi s,
both in the "solid' phase based on_the so- alled Merrifield

t echni que, ano(sf)nn‘{'qéuﬂ ThaIR FOR TE‘T%W\%I CLOSABYE are poor and

an adequate chiral purity isSBBJING ShAIF nEAPTENERSat the cost. of I aborious
and costly pyyifly,, YﬁHmAﬁ%d%o%ﬁ Wt?’%eeﬁ%ﬁ indx gentlbe 3 SoBfpofliedm No

-aci ds, theporation duly wagar | a ure ureino
functi onal Jag»amuqni atistingn et Noudl, Flandahpusi-de Thecinveptionnfupsber eseeks to ptov1de a 50

enanti o Ghiypdsriy Tpkyod Jappn, (49 kereby g Pelﬁetf eglteqlr;’ga of thg character The
; K

synt hesi M&W%w“&ﬁﬁeaﬁiﬁ acturo and‘i‘vﬁ,%?efz“;ﬁ%‘?...,“ JpRaring an

N-car banoy tglbtﬁﬁirlv&fbﬁht rto e pedormed, to comitrtictibmr e generalTy carried out in

two stagesbe pa:rtlaﬂdﬂwrcbscnbed in and by ¢, fol pr Aeardingrto vedeonc dimeaxs rprerg 56 he

: d1°"Vmgsta ‘E‘t‘f" £ Supng a%? 35
o Do syt e ae%%zéﬁ%%ﬁad& %gt@ T .

group to bﬂaspafé @lo-vay closable type cheried on the opposed longttudmal

- 2- wtb a [pdx 3 demomsl- wﬁ ggrmgdzf s;rirmserg gr%ﬁl%g
by car bagmﬂm ?@%ﬁg §%§ e e TRy Gl e, well
Q'Eél ion is

known (C2hgih mmy(m 8k may be cl&étpﬁ eésitlﬁi@rme p. 149).
5 directeffiotoemenns foh Iaektkgt(awmesneﬂ idion ROprEing eatongu‘?lt)h th 6
ar ¢ O er

sati-sfacto Rajy b

oai st et o Még% SR ﬁgﬁgt i b R i e o,
am no funcﬁmg) sOla8p! ert @} Meyill dheglideghd a lock m:ﬁﬂﬁiﬁﬁu?oﬁﬂ f the
racem sat i Gwdsyispich ami!}attm annulaelsg ags :ﬁ\dl@her slldea sid dogk megcitanism in-

Nor eover G Preit ng a bolt a Hé@ dcd0Act a,
£
(1953), 2yot,f%g‘§s bt %ﬁnﬁ‘iﬂ hich has awat:‘?fi& o, ol ﬁ%r Eocﬁﬁ:wzﬂ

phenyl oxycar aekydsseful d anthook . assemblp- laﬁ edgmyhnda‘m&aggrsaidps whi ch
are used ayopmmup@PQﬁvely Onfe%‘b @epmm Slgfﬂeup’ of sone

b(’v
oo A aetitidt L el ot i

di ssoci abl Bl & Orﬂi&lﬁf ebjectadaddvaditages thereof ese grOUps
and to theandahﬂm:kmg dfe didheps. [The i terlackabb fbgrapparent dtom the followipg

The invent SClgpRoAre corapley; ia Sors pegferred egggg; A §
orepar v, @g‘b%iﬁﬁ“’ﬁéﬂﬁf#%%&“&ﬁf TR S o

prepari 3g Bnbhésbm Jefatdddeparately and wharhmast raferp:o Oike Qares)) e @ﬁérelyl eI d,

whi ch nakebtqrtas bled itk the sliders. Moregye ew cl b 1%!1 mexhta t he

Chl r al pur :SShdb 2 ggﬁ%g}- o- osfae I'ed fo:m Of aIIl)lIflas ent l y’
t he invent ugnlaﬁsg se& may shdeﬁ mpa Ei em&ton ai ni ng
one or MOr evebluallyr bmylunable to bef suaﬁrtalyo Istheahxietsrbdmggmm faafpi ch an

,| nt er medi al edtogether deP ont ai nj ‘Jgf!r 1s a crosss tlon (z@lél fti n¥lj groups

| congi > &8 alof
R3 oG mcludmg aaﬁrap DAk mdte,rsogeﬁgm Gﬂs a:)iue\a@mﬂaa aaq:“;izwzbmonal 35

group avd goh;cwtlxpgmcl%rer emmes,canbar g ihs, sliders Jerked together en jat ut ed or
substitute 288 OVGTIERS p W 1 to 4 carbon
Pt ok By R Wi el B0 e

llll

tZ’

atoms, is react genera

which R and R2 represent, |ndependently of each other hydr ogen
atons, 40 al kyl , cycl oal kyl or aral kyl radicals, contalnlng at nost
12 carbon atons, or in which R and R2 together forntan alicyclic
radi cal containing from3 to 6 carbon atons. - Peptide is
understood to nean, for the purposes of the present invention, any

natural or synthetic 5 corrpound con5| Stl ng of the conbl natlon of at

o, . o .



5 pepti de chain of the amno acid of which it is desired to

convert an am no functional group to a ureido or ureino functi onal
group, directly in the formof its N-ArOC derivative. |ndeed, it
energed, surprisingly, that these NFAroC derivatrives of —anmftmo—acrds
are not only remarkably 10 stable, but are furthernore excellent at
preservi t he chirality of the conpounds, which allows their use in
conv’ent-(f%l chem cal nethods for peptide synthesis both in the solid
phase and i?n the |iquid phase. The use14’H§!90‘ : reagent ﬂor synt hesi stng.

t he i nt er medr gt Ib NSTbStT —oted by
e AT OO or o et B e o MR T Jouion & A Ciaar oup

acting, rdiz
the amino f unghfexil
partlcularly De )
ureino functhdndes B f

dixtg it fhisr eabtion: @inbéset a\nem rrmrbedskgt mﬁtbﬁp@ﬁﬂpmwtl I,

%% QT“E ng

“I§I~ the bias ofythe: holt, sprmgﬂ? er.medi gfﬁé

. - T
W
@tener of ‘the PERMmAS b A8 38 % Qine he:

compounds, thtV@-WaY closab eemmementarr@tiged e dritah bmabﬂdeMymﬂdh&MMuentl on

mies | B B T LR T e
with avyi e‘[ld gl@éfﬁfy bl?%ﬁ ok U, G 2 elr tably supporte Ttk
t he am no acmia,redfmsnt ends opposéd itcC Each tothesS s6l€ 35,156 £%ePli1ﬂ

%of

N-car banoy| that the fagiendr yaay M@lqserdsﬂrm eithepe pth tdahe shsigr liabgvztnts @wnlamél'ﬂey

prepared bys a“‘“fi? s 9 e Wafd‘y segiolsis
am no funcil oga %79%@3&33&%8?&:;@& of preffmﬁﬁﬁé’%ﬁer - ?ﬂ‘ sl or
ar al kyl oxycarbnﬂwylchan;que 18Aambr19emespect1vely uhdeﬂrmxki tﬁettdspehd ﬂwrtmaﬂeﬂ Re

Schot t en- Baungf?
medi um t hey sgekdidie o open

ey e e i

chl or o- Thel QiderEbcies Aacunhem T 0] egfa Hut 53R3|r i

and which is threqnelbmm fesnemmt IUgsdﬂsnd;t keyl 37, tigieg, bymh:ch the tumbled o aci d

in the form ‘% F‘%Ipé‘fgé‘g 4 “31113{ v e rotated fela“"FH‘P §1° desj | yl at ed
deri vat i vessregy Cﬁ ARBIS In or i taﬂ'%‘%gd
"’stf; Pyt &ﬁe

with an excessAacmdhig t®fthis mventmnt rtherrﬁ:i‘glityl ﬁ.ﬁ%ﬁaéﬂ {hlé‘h?@u

solution is i‘and :hdef 14, as vie &kt 6] @ie tuﬁ:bIe catirhedt @, at f or
exanpl e with g2 onﬁ't%@%: v%agh eregn@B tooprpde GGanasurém)é? arenmbichi | ess
t han - 10[ eB0 ] fonguprRfigr I,nf%’“ ﬁs K é_?;o dwer 95
stoi chi onetr |®elqluaﬂ5 a(l 1tsefr enmrl‘he bftorm@ caﬁ'&gﬂg ch othe"" I g}}b,y ery
slowy, t hen bap Pdgtc 26 shapgd, apd nmgm;:es from the bdlcspeing 29tand|mmls E
concent rat ed BNg Jﬁ;;l, %@ﬁﬁfﬁ?ﬂ%ﬁ’fgﬁ sler Smeg 33. Eﬂl%?t bFn\ﬁh%tt“t“h

appropri at 8 rmuetre, rel@ioesadinkg codiact twith each [ z‘%‘ L?igeg 100

rfestmt Rlodentsc 1 1tmgav&p the sboREL 26 BBd then - i S

This first e r@)’fsqf
preferred \/\heaﬁ‘ lbﬁ;“ﬁ
pepti de, the:

speci al ca4k am‘anged m co

t he 15

2 rthe to biag ofcthe bokt apringi29. f i ne; (i nside a
l,uld preferab 1 | v dt jopativh, the diidingi qlaw asteder ofn t hi s

ey ary

ot} Hfdes Nl N,
r ptowvaidreach e\m lof the

known t echnl cﬁiﬂ&r@xfucl‘é@dh%tthd/@ldékg give i the 5q of the
copper (1 1) 4T daprasd dengg %\Wﬂg ma@,ahqordmwugﬁmaﬂzf‘ﬂr H{éﬁm r%% 110

descri bed es -0 .° °_n :
( HOUBEN- VEEYL )th, ‘

g
N[ err] - benzy | tongpe a4 tmguéreﬂnrel smbethly moved Smeg 29 an

d| wil )
[err], [errf dPEg“ uly :fclkset 26. B%ipendl gP@"g@ez thf{gggﬂlgg;

synt hesis an 1t.m Tock.

functi onal grdw@aﬂsam 27 m Flgur

protecting, 2

relhtivhship db ahie NE° AAFEIDS petio '
sel ectivel y t?‘d“hmelslﬂaé‘él% ¢ jﬁg‘g’dﬁnﬁvﬁgéhgﬂggg s‘li‘li%:é wil
edbd

iy raised
Wtdganm Ebuns of the bolt

é‘i;f ase of
'_'dB héus :
Shy i &Y sprig D9, the elidesr 14]andllh er-r

| fre mew e@aaraply lm}cechmethmt onary
hicls cart. b e tHoeugl, é‘%m@mnent to

g to Flgure

Bl

be introdude ? ft‘mafr jn keyhdle a.*%
(unet ona Q%Hlﬁ]m&a éﬁ@@?‘%ﬁiﬁ@ﬁ?ﬁ B e

N[err]-ArOC-

silylated r% Oﬁ ?he UI4€‘S_3@°°1V°d ' Q)‘S(YH*M ‘II}ES g
nmeans espe tu[‘e 0 'i'g:‘u' @ w% £l : .I
(&Eﬁ kides

hexanet hyl - dlsengagin ﬂﬁl @gllarl'ﬁat i)

theByckEre When fe @6hghed kdyi 37 about the stmftad2nso’ fharthe)ballrpl ein

oF | oRORé ﬂlBQt Bvataflé)dsﬁlbﬁrﬁ hyl

cyanosi | ane (TIN/B@N): king the(lgiders i1t eald i 19. Ehlero e sam Rarfacnd9 of the tumbi

Any ot her Jg aﬁé mﬂsm ot ’é%b g5 24 thus It 28 Ie "the
gﬁl rr b VPR thg ol s In gers {4 pad %ﬁlrga% OVGQEW%'n With an

use of the I na

active ester, in a sen1- aqueous nedi um Simlarly,
dependi ng on the nethod of peptide synt hesi s and dependi ng on the
strategy used, the -10 - car boxyl functi onal
group of any N-ArOC-ami no acid may be optionally bl ocked by a
custonary protecting groyp or actlvated by a conventlonal actlvatlng



et hyl oxycar bonyl groups, groups of the cycl oal kyl oxy- car bonyl

type such as cycl opent yl oxycar bonyl , cycl ohexyl oxycar bonyl ,
adanmant yl oxycar bonyl and i sobor nyl oxycar bonyl groups, gr oups
cont ai ni ng a 20 het eroatom such as benzenesul phonyl,

p-t ol uenesul phonyl (tosyl), mesi tyl enesul phonyl ,

met hoxytri net hyl - phenyl sul phonyl , o-nitrophenyl sul phenyl and
trimethy] - ' silane gr oups. 1,477,290 As nonlimtative exg

of groups—for protec- —ting the Carboxyl functional group which™Tay
be r epr{eéeaach other alongeﬂie Toopvs RiE, fadtdnerr ele -mewithrawidrohl aidegcles péeleby Wyennet hyl ,

et hyI t- t9|12 an fas said _t b@qaeg?] in sa1d socket ;p‘mé’nacyl
trimet hylsik Ei eg%\ § %ref 159 f&‘l’l’% engages ‘an ups. 30
eaﬁﬁté |

ocking and unl
As nonlim Q&Irlz\%y &X% th r qlli@%ombﬂglauon of\BXhi Wﬁié 40

repr esent edfednyopaﬁed ing the la‘eovaml ﬂd&d mnder.o rse:d lock mechanigtg gexgprisés| syrmg means

0- succi ni m¥ etﬂnﬁ%?‘pﬁrﬂﬁf ' anu‘li]‘fll r“i%t;‘:;‘glbd‘ topp. ‘g ofli‘é
O oxodi hydigQ ﬁ&%ﬁﬁgrshﬂsoiglnd \ﬁrﬁ 3 shder,ake i §Opheny|

dhéy
trichl ormphaﬂwbcmem& gafhérior O- " pheiwlio sdid tsjﬂdﬂ,)‘amdairb@ﬁ s fond4s

tri met hyl aceW on has been Shown and flating |theyTotafion pissaid ymblepintont ai ni ng
at most 12 desc mﬂeﬁ% m%‘ﬁ"o;ﬁ@m{ ?/ of sgid holtinto “and gup ofy | |
tolyl, xy| Whnbodiht iy b RB6E Rbition of claim 1,PWRRM Phenyl or

[ sopr OpleSp étlog Iantllﬁxpl tibhemmﬂia varibis i the sliders have guide channels therethrough 50

1 ot kb ieibier e ey,
anner, ‘ﬂl ?ﬂ/? BP eﬁ pocke of sgxud ther slide F‘f])@j n1s an
i nt eger fro 2 to 6. In a partl c a¢ rElh thGEgﬁiaechanﬂelg S an
i nt eger mronWA’R)Wi CLAM 1S: — of Hihey agsp 1;1vec unds whi ch _gi%e very
good resul tfgstener which mgﬁﬁhg‘)%? G’%@’r dsal Tbﬁ cp on der a;’aa?%}r)%pec' ally
those wher gple along intérlocking Yows 6 [asteteh EiS. atu eg’ reby whon, sath

represents mntay Friedeoh fhé Wpp&ed loagitudingle plohghe is recelvedmsald soclket Siesaid bytfer -
R5 repre¥e Ehﬂb&f $triy lﬁg:csé b Abe ndlidercéagil bolt iy movable into and gueof i e sone
of whose f g 1, ﬁ 8 Teyeped relation- sald Yo mpaeiged iregiey a

. g ¢ asp

protecting ¢ from either end/th, Q&nﬁﬁ:ﬁfdﬁ) substantlally ashere-N 1S
equal to 2, coﬁblom compnsmg a tongue pro;ecﬁirgasm qasoeb&lr Wﬂﬂreﬁamma)tm adbher di ng to

the =~ 30 f t@f’%f ‘deﬁff}tﬁﬂaﬁ mEnobut y$3 c
acid, orni t or pegﬁh tentA wictures
cont ai ni ng sa;a eiidcmtsmvlﬁﬂo a r Emeolns Inn Béldpne of these

di am no acuulssald q! ashd¢remd ddck t theghgnism rifonden G203, L or DL).
As exanptedilidingracboteafanied todehes A andys corrpéé‘??ést"f the Appliggatsor di ng to t he

invention, Nerr ]pml?éamnsummdmusw bﬁwﬁﬁﬁﬂw&i Son (A%dm)t he_papt i des

containing a di amfveiheda 9‘%%& thampton Buildings, 1ondorp WICPA B¥Y, whose y- ami no
functional group is substi- T FrESE ByYPE™bhoc gr oup:

N[ err]-PhOC-D ornithine and the pep- tides containing a D-ornithine
residue in any position, whose [err]-am no functional group is
substituted by a PhOC 30 group; Nerr]-PhOC-lysine and the peptides
containing a | ysine residue in any position, whose e-am no

functi onal group is substituted by a PhOC group. A peptide con-
taining a diamno acid residue N err]-substituted by an ArOC gr oup
is for exanple the tripeptide Z-Ser-Tyr-D-Orn- 35 (PhCC) .

These conpounds according to the invention are excel l ent synthesis
i nternedi ates for the preparation of vari ous peptides-including

am no acid residues bearing a urei no group, such as the citrulline,
honoci trul |i ne, - 17 -

2-am no-4-urei dobutyric residues: the Nerr]-ArOC anm no aci ds may be
easily incorporated into internedi ate peptide structures, which
structures may then be easily converted to Nerr]- carbanDyI pepti des
by the nethod according to the 5 i nventi on. In particular,
t hese conpounds are excellent i nternedi ates for the manufacture, in
i quid phase, of fragments of nodified hornones. The
invention also relates to the peptides of 10 general formula

R6- Ser (R7) - Tyr (R8) - R9- R10 in which - R6 is a hydrogen atom
or a group for protecting the am no functional group, 15 -
Ser(R7) is a serine residue with R7 representing a hydr ogen
atomor a group for protecting the hydroxyl functional group of
the side chain of the serine resi due - Tyr(R8) is a
tyrosine residue with R8 representing 20 a hydrogen atom or a
group for protecting the ‘hydroxyl functional group of the side
chaln of t he ' tyrosi ne residue - RO is |n a first

o ~ A N L T T o L . 4 ' ~~




Exanpl e 5: Synthesis of Z-Ser-Tyr-D-Cit ' 2.0 g (3.15 mmol)

of Z- Ser-Tyr-D O n( PhOC) obtained in Exanple 4 are added to a
m xture of 20 m of 30 MeOH and 20 ml of 25% NH err] OH The solution [/ /o
obt ai ned is kept at 40[err]C for 124'77mmut es and then evaporated t@8
dryness. W rawn }rom refa’yw e
and 10 n of Et%%?g $h iﬂ
to cke sald
2 Ser - G - B A S iw Siminbe tsel“e%t“f o mem 2id by
means of a cb inc;sntdg%mdaadotoum cpnsmo? <:f Figwt - , ngTdnd 1 githe vlglllﬂers 40
- collected by ¥i3 ex Atby the fastener Jisj csg L)
. om
el S et P I R
. mp.: 132- 138 ejhio @1 pon closure Uf the tumbler rotatably supported in said other

REPLACEI\/ENT SHEEiener, the sliders 14 and 15 will then be slider, a key for gogating said tumbl eqe% ?
18 4
o

: -8 10 (¢ = 11 /qgwmcked together. ]9 gho);v e to said oth %% guf El
invention hds been n anslat1 ble

- - NVR éJs&fb ﬂﬁ tet of s prefen'ed embxp GRd himeiéh&rﬁflsﬁﬁ boltCinfolvid. gub lof

Z Ser Tyr - D- Or nment thereof 1 i, siﬁdtsoaltetsappear ance of the

ooy i Wm %‘é E@Fé%gﬁﬂoé @ﬂ%& e
: ill
car banoyl gr &Up gs“at“t’:ms E ““iﬁﬂ“éop fﬁ r elemen E%

Synt hesis of Z- is en in the follow- in said to zdel of TBaid opd sIideD hnd same
~ Z-Sgi- Tyr - D- O njnphla@)s, cryst allised |snck§hef $a@51' pthesf sliders arg rdisp ﬁmwﬁqﬂ
2%

sal t*i' i s sus- vvo phase gﬁﬂggg B sige
KHSCI err] and’ 20 ='| 33 %% clo l:,lﬁ‘sp'S "I'bé Bihat &rclalxﬁllﬁherem Or

1 hglr. The orgmmp;hasmcmesmememe meﬂncseiatmmedf said one slider lpss @ntepksf |

t hen' treated w atﬂe 210@ rlocking rore 9f fagtener ele- hesebyTpyhe ress
pe react ot SRS E B iy R ,éga&mg{x;%?%f o

i pepti &e shders bemg Ea’lﬁelth@Ctﬁﬁrhp ¢ l#dSB éngaipnaANdisengapilgt O

dryness ghipl td mh er eb thiat axersbding/velsdpeckatdvmmevm t h 20 ml of
MIBE. The tripe at nsubstanuallyashere

phenyl et hyl a@bng‘%éiﬁ" b d il “"F?rf@?@‘&?ﬁﬁ%)u éacc chtipanying el 0 s

obtain the freesid, lothef slidérs- e GLERK, M ni num
anount of net haa(}sbckanddaphério ld tague of tat ed ¢h41‘t e¢ me of a 5%
sol uti on of KES ‘]Shd era1°°k mechaf‘ tsté‘tlon a ter, the
tripeptide 35 mclu bol p@a@bﬁ oiuﬁl 0 tal nﬁ its for the Appl d: 630 Ny
(95% [ erd] f (rh:mnrm C = 1/|\/E
TLC: Rf (1) = 0 65/Rf?’§>u i‘or— t:;lsltstt)al%gene;ys n(A.bgg?n td 1 NVR
([err]H (ref. DVMBO-d[err ; oopmmaybeo&al - (1H's) C]—ITyr 8.16 (1H
d) NHOrn 7.91 (Ih d) NHTyr 35 7.35(5Hrr) Hsz728(2Hn) + 7.17
(3H H s of Ph.ethyl am ne m 7.21 (1H d) NHSer
6.99 (2H d) H8' sTyr 6.60 (2H d) He' sTyr 5.84 (1Ht) NH ureido-On
5.77 (1H t) NH urei do- phenyl et hyl am ne 5.01 (2H q) CHerr] Z 4.48
(1Hn) Herr] Tyr 4.13 (1IHmM Herr]On

4.05 (1Hm Herr]ser 3.48 (2H d) Herr]' sSer 3.19 (2H
q) NHCH[err] phenyl et hyl am ne 2.92 (2H q) H38' sorn 2.87 (1H q)
H er r] ATyr .69 (1H q) Herr]BTyr 2.64 (2Ht) CH err]Ph. _
pheny&l et hyl am ne 1.63-(1HmM Herr]AGOnNn 5 1.50 (IH M Herr]Born
1.284(2H M Hy' sO'n Exanpl e 7: Synthesis of
Z-Ser-Tyr-D- Gt (2-methvl butyl) ' The synthesis of Exanple 6
was: ¥ epeat ed usi ng 2- et hyl but yl ani ne in pl ace of
phenyl et hyl am ne. Z-Ser-Tyr-D-Cit (2-met hyl butyl) was obtained. 10
TLC. Rf (1) = 0.63/Rf (2) = 0.52 HPLC. t[err] = 23.07 mn NVR
([err]H): conpared with the starting nmaterial (Exanple 4), the lines
for the PhOC group di sappeared and the lines for the :
2- met hyl but yl am ne resi due appeared at 3.03 15 and 2.90 for t he
NCH err]-; at 1.40 for t he NCH err]-CH(CH err])-CH err] -
at 1.12 for the NCHerr]-CH, at 0.89 for - the
N-CH2-CH(CH err])-CH err]-CH err] and at 0. 87 for t he
NCH err]-CH (CHerr]) -. s of Z-Ser-Tyr-D-Cit
tetranet hyl ene) 20 mm)umliuum' mExarrpl e 6 was repeated
usi ng pyrrolidine I n *nl acet * phenyl et hyl am ne.
Z- Ser Tyr-D-Cit(tetranet hyl ene) was obt ai ned. TLC. Rf (1) = 0. 35/ Rf
(2) -=0.21 . HPLC. t[err] = 19.18 min 25 NVR ([err]H): thelines
due to the pyrrolidine residue are situated at 3.30 (4H) and at 1.87
(4H) Exarrple 9:% Synthesis. of Z-Se¥-Tyr-D-OQn(PhOC) from L
Z- Ser - Tyr (530 % SR a) Synthesis of Z-Ser-Tyr-D-O'n(Pht) 30
The tripeptide  Z- Ser - “Tyr-D-Orn(Pht) is first prepared by

reactlon of Z Ser Tyr W|th [err] Pht Dornlthl ne according to a

b p— o I D



