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Anerica, do hergby eny.i or whi ch we pray th
may be granted )F:l’:;e “:’n i a‘ h %p?t by which it is to [

to be partlcul ﬁ-liejd g_,sloy the foll ow ng state

i nvention rel at®s Q) @o,gﬂgtg bgsggmwgghmlch exhibit §

activity. Recently sipidoee st\eﬁ@gﬁo avi ng nor phi ne-1i ke R

have been 10 m;nﬁs;ﬁdcégpmmmml ian brain or cerebral spiXw

These substances, 10 3HEd0E303c3003051350 ABave been identified by HugHes
al ., Nature, 258, 577 (CR@72)Y 220 296227 p2YRIXNI2AY BO¥ B21932AYh340 DI | owi ng

sequencesi H Tyr-d y-d y- Phe34vbi6d Gh6 367168 36X J73G7Y- 49620 67-62H 15 These
conpounds’ are referred to asée6h6INTOYeAAMABRRA n and | euci ne- 15
enkephal i n, respect2kvgato mﬁﬂwmﬁé #es have been shown to
exhibit anal gesic activity R i FREDERIGKSON, and

I ntracerebroventricul arly [ ODQRE SM 261, 423 (1976)], they

are practically devoid of %Qhﬂif&ﬁém%ﬁ%tﬁf’l&ms

adm ni stered parenterally.
20 A novel class of Cowmyndw%%pﬁt ND COMPARY S cor Stﬁé&. SARP SISt
& thedéhd

exhibit a signifi cantyn URiearsedeés @ﬂ@lacpnaﬁgl‘pla &/of \bligriessutl B07Bastt er ed
systemcally. It is tMc(tdnty§t:c¢ta€$y offIndiannpolisnState ofibadtahd, Ynited/ States of America,

ot 41 SN BRI

OR) 25%R [err] 2 . This invention relates to a novel -class of compounds whicll eXhft, dmaiesic
2 and phalfmaceutlcal Ivtl‘égyce tabI e non- ltom& ci.d addj.t n sgl ts Eﬁ rgé)f in
which L ahd D ghen Bfh T b 5 J%ﬁrﬂ‘x‘f&na ST Ao C - Cyo

primary atkyl, or allg m eQﬂaﬂnda{nﬁQd by(BughEs dAav, Watibek35s, snubmsst tolf
the limtation that vpcetapdipdes havmg the following sequences:

H-Tyr-Gly-Gly-Phe-Met-OH
-Tyr-GIy-GIy-Phe-Leu-OH

@

15 These compounds are - referred to as methlonme-enkephalm and Ieuclne- 15 -

enkephalin, respectively. -

Although these compounds have bcen shown to exhibit analgesic activity in

mice upon administration intracerebroventricularly [Buscher et al., Nature, 261,

. - 423 (1976)], they-are practlcally devoid of any useful analgeslc actwlty when
- 20 administered parenterall

: A novel class of compounds has now been discovered. These compounds

exhibit a_significant and -demonstrable analgesic activity when administered

systemically. It is to this class of compounds that this invention is directed.
. Thus, the invention providesa class of compounds having the general formula
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- isopropyl,

is allyl, R2 is hydrogen;

5 R is hydrogen or C -C2 primary alkyl; R4 is Cl-C4 primary al kyl or C2-C
secondary alkyl: R is hydrogen or C -C4 primary alkyl or C2- CAsacondary
al kyl; R is hydrogen or C -C, primary alkyl; 10 R, is hydrogen or
A& -C3 primary alkyl; 10 Y ¥ hydrogen or
tyl; Zis hydrogen or O0in Wmch R “is C -C3 dlkyl or hydrogen;- and W

|spropyl -VRk, or 15 :CH -X-CH,, inwhich VisOor S. R is C-C,
k)@l or optlonally substi t ut eq 58 gmaral kyl, and X'is 0,. S. of -t -,
to—tie I||||LaL1U||'L||aL, Y pI'IITB.I'y
aI kyI ng goeutica mdgmpnwts thereofs ini whithk ch Wi
- CH2- X- Ra}ﬁ en, npounds in which X is sulfur. 20
In one cl aSR oh Y Sub] o thé linfitation fRat ititn REL hyl and R is

20 €1- C3lsaﬂll R, lsm!dmsm:eutlcal I y accept abl e non-toxic-aci d addifion salts
|ncludedvm hsrg Ik 0y nds,. of forrmla(l) are the organic
“and .norgankt.s < fest ﬁisﬁy ﬁ(g*md 3¢ prepared from aci ds
such as hyd Rpis drbgem ors(u lpnﬁ:ary sulfonic, tar| c, fumaric,
hydtoobrom cR éfegq“co Qa |P0matml|“@l,c phosphorl c 25 succini 8 acetic,
nitric, ben ’ p-tol uenesul fonic, benaenesul fonic,

napht hal enesu on| c and prop| onic. Pr ef_erabl y, the acid addition salts are
t hose prepared from hydrochl ori® acid, acetic acid, or succinic acid. Any

of the above salts are prepare bﬁ onventional nethods. 30 As w ||
be noted fromthe definition of 't 8 arious substituents whi ch appear in
3D f.or muim which, R} e O;o:0p ailkyll or Hydgen r éad dwl lisn&ﬁoby forrpulon (1), are

un bstl 13% shYu Sa H&s5—€jal lvsiéstltmedl\l-sub%t ituted. or
NN- di sub%‘ﬁ‘ ‘Et tgdhe ‘W‘H‘@mgtt eBheoWt gur ati on of the

Cormounds o ﬂérf'ﬂddba Fcohﬁotﬁﬂsi@ﬂﬁ?ﬂhdsﬁlwﬁlm ecHlexeatn, For the sake of
nyeni esnsie of thiseclaagyithmse ewmmbundsdn whish X38 sulfur. of t he [)ent apeptides of this

| nvent i op _aedns Japsenf compoudie whemsYV| is —YRei Yii5iSnBs inimethyt #nd R3S resPue at the

l
‘term nal hnl: i déﬁ‘tfcralboﬁcep-{m fonltbid dcidadfiba it cllaRdadiiage) of the amno
aC| d ress«dpedthceaduo fﬁ)mnﬂh)ﬁ)ireﬂﬁoﬂgam brgatisdcid additibn thus is L, "D, L,

ahbef?fteh@lll!% hiprig, ray|furict | ) c stitute a
cotPopeo il B A e, gfﬁ; HERTBE cxccl on {ha
t he ani nﬁap‘ﬁﬂlalenesulﬁﬁli ahEpro bfe elaaa JitidrCaft €58 il POSI tion 5 is

om tted. Pﬁnmd]f;‘omhwtoclllqncl Eld 4@ti¢ acibor et acidaAny biahe govdue i n PQSI 1 ion 3

is gefin con es Of coupgse,
chiT aI i t%rﬁﬁla\{%%@rﬁog}omwmmmnwﬁhe vﬁm;s sgll;st?pue t t@ﬁ:ﬁ- ﬂ tor ecognl’ze
t aht, \AhelFsulimanéd aini db@emaieimdte o rN-3ubstitated CordN Ms ubstitutedvi ng chirality,

t hat chi gsideg Ept O-conﬁsllfatwﬂ?ét % ufds Oé@ms' M herein i s defi ned
ol

. to ascla éhf ISI K‘Yi(ed em a&ﬁ%ﬁ: Gﬂug; al kS&

i nt endedresidbdiat etei lamnmrﬁmﬂy ma ﬁaug R R2, R R,
and R7 asmmgeeid m:decsnreathegmm Ptsrsieoxt.‘nar ggl'.a, C3 pri mary

aI kyl . Bff Yhep fhe hich by Jormuac(lieensiiend| | et hyl, and
N- p4opy |g:?£&slt:§l§£i€hbor lﬁd%ﬁﬁ z{& % E}éirp ﬁ%e defw ned to

i ncl ude tdiee eduimt the r éﬁﬂmﬁﬁo B isrdefined adin hdwgljﬁame%xaﬁamndary al kyl". By

t he ternf'@se-‘@“ “&PN tycﬁ“ “@P‘dﬁ tonly4o npant met hyl
ethyl, ﬁﬁ?mlty rﬁg‘:é}?ﬁw dpessl |ana{ngl8 yﬁfs‘d W? tyl. The grgup R,

as #sed er'ﬁiel’grd@ EEiebrdiis Héfiled/tdandlude tiigfoup SC - o 1”ai;§<yl and
“ar al kyl the t ﬁ}v iyl "iCintepdechmpthyl; ethyl, srprapy] and ishyr { thyI n- pr opyJ 55
u

pn &%%ﬁrﬁ an r#‘mdéherel d ﬁnﬁ"ioy.l mtgrd Eﬁ erably, R1 when

it is Cl y| an d mpid fie térm ara ky feant unsubstituted
ancﬁosubstltmeegtowsakkydcskaradu eliewimlal- défnediito @cludel theogrotyse agel kyl, groups

h f %gr@ yethe fegih —@h!!‘ | kyl
bee“rlllz;? h @W mnﬂ *ﬂﬁaetafneth?? ethyfen-pr pyl, 1sop:'g€;fa yl group'is
55

The roup R, as used herem is defined to include the groups “C,—C, alkyl”

and ‘“‘ara kyl“ By the term. “C,—C, alkyl” is meant methyl, ethyl n-propyl 55
isopropyl, n-butyl, isobutyl, sec-butyl, and 7-butyl. Preferably, R,, "when it is C,—C,
alkyl, is ethyl. By the term *“aralkyl” is meant unsubstituted and substituted aralkyls
and preferably is directed to those aralkyl groups having from 7 to 10 carbon atoms,
More preferably, the aralkyl group is benzyl or substituted benzyl. Typical

60 substituents include halo, such as fluoro, chloro, or bromo; C, alkoxy, such as 60
methoxy, ethoxy, or propoxy; trifluoromethyl; C,—C, alkyl or C,—C, alkyithio,



60 substituents include halo, such as fluoro, chloro, or bronb; C C

al koxy, such as 60 nethoxy, ethoxy, or propoxy; trifluoronethyl; C -C2
alkyl; or—-C _alkylthiog 3

1, 586, 521 o ' 3 such as methylthio or

et hyl t hi o. Preferﬁbly, the substituent, when one is present, is located in —
the, para position. A highly preferred substituent is methoxy, and highly @
preferred alRyl group is p-nethoxybenzyl. Wth respect to the particul ar
position res‘rdue{s of the tetrapeptides and ?8652] pent apepti des of for rrul3

(1) the follo : R{A\ Position

This position represﬂsdt%!s n!ehlwltb!mon@h!ltblqri’wﬁdra tltelsmntn'éntt\lvimnpe is poteent, she

residue is that vvh| aga Rieferzed seb%@eabémhy’emr@évs#y I ny
e 'SF roup |s -

ei t her instance, ° ?fr%{n{ut)ﬂ'&ﬁues'&m@'ﬁi%p hath R
and R2 are 10 5 rp,edmpg:edes dftfomm( the UblRbwiirigLtioRsidebationsprav. group, in 5

which case R is allyl reover, the reS| due can be substltut ed by'

one or two Cl- Cprlmarﬁl RSt % &ensdegﬂ, / %
primry alkyl . SDECIrf-,éld"uell]s mtwna: it é%m se.ﬁla ) calylsy 'fel;{.e&tlon
i ncl ude N-net h){l : aneetnhy.lthq relsidupq:un -upsubé,tlhhed:ilmlll base bbthl—ldlaed lare

1o

N, N- di - n- pr opyH9 rﬁm hbe su {% angl P’ inwhich casg Ry is a"Y' 10
N ot hyl N nepropyl . Bt et &&m o r%?)“f Lo
which is 15 pr esentCJ—rC Eiaiyl AKy1 bubgy tuﬁdnempﬂﬁm bpyll, N,N-

N- unsubst i t ut e Fur‘%1 let!lyli § dle!F cwéa‘l-nhml-fﬂ-h@ylx Esndhné—N-ieprb osyl

el L, 2 andly ar mgj e ?,mh TG é‘ﬂwmdﬁ
is present in the sdeR mlthatqme .d and Y 1)
must be the D stereoi soner and |s any of severa am no aci d reS| dues 20

These inctude residues Tﬁb‘r’?s 'QEI

s e e s s;s%@@%@*fﬁe s

D-valine (VvVal) (R4 |'H1esesmaruﬂ¢)y sidues)d R, Ss rin )

D- | euci ne (Leu) (R4 fqbﬂ bu}a(r?d ISDthybdDﬂmal Va) omfl) Demhnttut
Preferably, the resi} “§§‘ and D‘“°"°“° pre(Lep)( ny
t hese am no achksl resde

t
Rl A 'z“' ﬁe ;
representing the amqndhgmtimnoépreshﬁmni@m ua 6R1ha6m aISm bhhelis etrogenz

or a Cl1-C prinmary pBee o Bthal*RE‘eertmedhnmnmlddemtbsmue is
N-substituted. Such s‘h%fﬂgl*@%g, g&e‘fr‘agﬁ aacl% &'§ .ﬁ’ﬂ'q@ by N

met hyl , N et hyBo andmhhbsm(ueapy R, i am no ac t1on 2

is N 30 ‘ unsubsti t tegf‘ i.e., R'. is hydrogen.

30 (% Position 3. The i due ent i.n 03|t|on |$ that
derived ftom gl ycingaly oygmb,rg;% M?dsu 'ﬁ'n '{;&oﬁcﬁﬂﬁ-r@‘tkﬁ; %‘ The
am no aci ds | n¢l ude folhuu{gol-hhmg,«a- btakyrid @cid,I-nc24ling, :w Lf-‘noﬂ -
L-noral i ne, | i ndeucineang |Lcisplqugine. lT!"'fC@‘ElY- the residuecin this pasiticn biuhspépwclsne 35

uc
Preferably, t he resi rc’f'u‘aer“' i¢d fomegtyeirie; 14 By 1Hhydrgeen. pept ide is 35 that derived

fromglycine, i.e. R igDhypsitgen. (D). Position The am no acid residue
present in this p05| i dhe jaminoarid cheidiie prbsdnt olmtlhs psitiin nlsahaameﬂeed(ﬂs‘re I.- The

i oo e R R ?"%ﬁmaﬁé} TRAE o

N-nethyl, 40 N-ethyl, or N—n propyl . Pre erably,  the reSI
N-unsubstituted(Rls pEg%(E) Position 5. (1). Pentapeptlde Wth

E;Sip:‘Ct t? thOi;‘ Cogz gw&mgandmfﬁnnu%e(fl)'%qchadepsetae%?a% t%e 45

45 0 -C-NHR,) the amino acid residue in Position 5 of the pentapeptide |s4s
the residue of an am de of L-nethionine (Wet) (W is C_:HZSCI—B)

L-norleygine (Nle) (W is —C—NHR,)

the amino acid residue in Positiori 5 of the pentapeptide is the residue of an amide
of L-methionine (Met) (W is —CH SCH,), L-norleucine * (Nle) (W is
s —CH,CH,CH,), L-(O-methyl)homoserme [Hse(Me)l (W is  —CH,OCH,), L-
leucine (Leu) [W is —CH(CH,),], L-(O-alkyl or aralkyl) serine [Ser(Afk or 50
Ser(Aralk)] (W is OR,), or L-(S-alkyl or S-aralkyl)cysteine [Cys(Alk) or Cys(Aralk)]
(W is SR,). Preferably, the amino acid residue in Position 5 is the residue of an
amide of L-methionine or an amide of L-leucine, i.e. R, is hydrogen. In those
instances in which the residue in Position 5 is O-substituted serine or S-substituted '
55 cysteine, it is preferred, when the substituent is a C,—C alkyl, that it is ethyl and, 55
when it is aralkyl, that it is p-methoxybenzyl. o '



- CH2CH2CH3) , L- (O net hyl ) honoserine [Hse(Me)] (W is -CH2OCH ) L- 50

| eucine (Leu) IW is -CH(CH] L-(Oalkyl or aralkyl) serine [Ser(Ak ) or
— 50 Ser(Aralk)] (Wis OR), or L-(S-alkyl or S-aralkyllcysteine LOuslAlk) or

Cys(Aral k)] (Wis SR ). Preferably; the amino acid resi due in Position 5 is

the residue of an amide of L-methionine or an amide of L-leU€ine, i.e. Rl
s hydrogen. I'n.those instances in which the resi'due in Position 5 is
((}él ubstituted serine or S-substituted 55 cysteine, it is preferred,

n the substituent is a C,-C4 alkyl, that it is ethyl and, 55Wen it is

aldeyl , that it is p-net hoxyberllgydszl 1,586,521

4
mrs_.ceriIn TTert I, frer—titram L- | eUCI ne,

PSRRI AR R tﬁfm J%@:en When the

term nal REMEROS Q.deinrfceﬁ l Estnhﬁ?im igld d%Qntré 'lﬁ tﬁdd

its am no
ni t r ogen. which ahbseuqnnmpameshqsnbsmuemhsac mearyaikyl g rsu Tnsent t he
subs? i t uef§prepesiteq sghsti Iffgnﬁ 'l'l:‘l Y 5P ref;mb 3?? esentsed
subst | tueﬂ?_ggggrgn:&j :pl o a 8‘“ Alkgr Mstreretespllydbeapi y, the s

am no ni t r ogaRddiGors ub&tthé d.ﬂilﬁdamd m@osm(ﬁi 5 df$hecfaenl€pepﬂﬂd fepreyentt| Kyl . More
pr ef rablﬁetelm@al@atb@@l uasm %LaEﬂ ?‘ thehmldaddl ti on since the
) I%

ami 10 aci KT HSH &i@ltso stthe Wﬁ,'g ﬁﬁ Eﬁﬁé e terff nal

car boxyl g,mtag,.,ﬁp:a,de ,or Yy, the amde is 10
N-unsubstituted, Le. |s y rogen However the am de group can be N

10 nonosubst® Tewsepep 3;& subsfitu % oup. In those

thig 9%

' nStlgnceSPoshlﬁés ég 4 méﬁﬁt L ﬁ&ﬂéﬂ%ﬂvﬁﬁﬁgﬁlﬁﬂmdﬁ ¥ g' éy eoxy n- p{5opyl or

N-i sopr opyrminglagid. 1hetiok fhicesithe rdstiltingtedlicad Liphéaylahhy isipresat @Or dance with this

i nvent i onar amidé fwhich is e'ther Nﬂm é%ﬂthted PEN, N-dISMBmtedGhﬂE gmeidé due, nmking the
(o)

L- phenyl a %armﬂ]t n(?&slgpc?n?eﬁ ro&l iﬁ%&gﬁﬂoz%) ﬁtlgﬁ Wéi‘- :gl gﬂ ;R; 52086

| nstaencesy-(3-
which is eihmdymhyu- mmhdbabsprppuxV)eﬂhyber-Na oxyheiig, i Susthe MN-(2t he am de

functi on. benaylexy - ubstltuted t he
artlculaﬂrg ?& E&ﬁb "E": nﬂgﬁh Jtﬁ%ﬁb‘%{& ﬁ’%&g;hlo)propyl

N- n-23ent yth.o)aﬁyl and N-(Q-2-bi N- zlskrél Rylehloedl

N- ( 2- net hb )lthet) “methoxybg -bﬁag {thic)ath ropoxy) et hyl ;
N-( 2- aral 9}%’(’%‘%‘;%6&%'? Eou %‘Eﬂ%ﬂl l;?i SIgh 2 met hoxybenzy

oxy) et hyl gre ©. hy, pnmary alkyl group. The group s

N- ( B0o- trtﬁefelbprreprme d b ,Ithﬂ -ihetlw&)t)bm ,anzyI o) ethyl ;
N-( 2- aIk thik- %Eﬁ rlthli%fe%vi %m ﬁpﬁ’n gwt X het hyl thi o) et hyl
N-( 2- |sop - h ﬁ I yl; or.
I\lr(2- @h%g ﬁxygh 5 U Y)%-me e& ’

N- ( 2 p et Q%ﬂiﬁ)@&l N-m“q‘; %@g@g@%‘%@ﬁ th 0) et hyI ). In

those ins ﬁ\eﬂusl edifidati tthefduemgraabreamade 160 4P whith Mrd\wéil substi tuted, the
subst i t uekbwvnaand m\eomﬁondmgseabin thhertabeoemplojalsses and a Cl-C prinmary al kyl

grou The g pups er.eby represented include, for exanmplge,
rarrm ﬁam'?b"tg' af'ld 30 net hyl - N-( 3- net hyl t'hi o) pr opyl ,
N- rret hyI N- ne nJ;Wst,emN- et hyI N-(3 met hyl t hi o) - propyl,
N n- propyl - . N-et hyl - N- (3- et hoxy) propyl, N-n-propyl-N-(3-
methxgthlo)pggp 'ﬁ hyIrl\I—(3-rrethyI)butyI N- et hyl - N- ( 3- methgll)butyl,
N net hyl E@eme ethyl, N-nethyl-N(2-p-nmethoxybenzyl oxy)ethyl
N- et hyl - 35 Met —Nnéthiopineret hoxybenzyl oxy) et hyI
N- et hyl - N- ( ‘eet“hy?"afme?“o) et hyl, N-n-propyl - 35 (2-met hyl thi o) et hyl ,
N- megdy| - N- ( Bred- h ANhenzyl t hi o) et hyl, and N- et hyl - N- ( 2- 50
m f | uor obenzgért h+a}|eé hyl. In this speci ficati on, the foll ow ng’ .

abbrevi ati ongyr n‘ofgﬁm’@? which are well known.and are commonly used in the
art, are enp @yed Abu - a-am nobutyric acid

40 N,ga - al aMene- yl- cysteine Gy -glycine : 55
Et — ethyl
Ip —lspropyl
Pr gropyl
Bu — n-butyl ' - :
60 “i-Bu —isobutyl ' _ 60
t-Bu — t-butyl : . ' : :

s-Bu — sec-butyl
BOC — t-butyloxycarbonyl



Hse - honoseri ne 45 Ile - isoleucine

45 Leu - leucine Met - methionine Nie - norleucine Nva - norvaline 50

Phe - phenyl al anine _ 50

Ser -serine Tyr. -tyr03| ne Val -valine Ac -acetyl 55 Me - et hyl

55 Et -ethyl Ip~—Zispropyl Pr -h-propyl Bu -n-butyl 60 I - Bu

-i sobut yl ) ' 60 t-By} Y
-t-butyl s-Bws- sec-butyl BOC - t-butyl oxycarbonyl 5 BN
1,586,521 «~ 5 Bzl -benzyl DCC

N, N - di cycl ohexyl carbodi i m de HBT -1 - hydroxygesnzot ri azol e DVF 5

- N, I\I-dlrrethylfo'r-rra'rn—de—s tTTfTooroacertrc acrd

S TFH - tetrahydrofura C‘Q@%f“;ﬁggyggg& LdbaRaidly! Exanpl es of typi caI

conpounds of fornmula (&BTi-ngh lOW NQ:

HL-Tyr-D-Ala-d y-L- lele_—thN-kllﬁE;hyH@'mamlde . _

H-L-Tyr-D-Al a- @ y- L- PhEEA (g lsr\m - 18
H L- Tyr-' D- Abu- Gy- L- PBE E—Ed eth ' _ :
H L- Tyr - D- Abu- @ y- L- Phe- L- (N-

H L- Tyr-D-Nva- 4 y- L- PFExathpléd\bﬂ\m)lMl}tomlb@deIl'ofﬁgul&(D-lmedﬂ@glfq_lo\“hss L- Met - NH2;

15 HL-Tyr-D- V. P NH2
15 H-L-Tyr-D Vah-Q y- %kbg}:éﬁ}é?(ﬁ E’zﬁ}‘,ﬁ@&@ﬁmmw e- G y- L- Phe- L- Met - NH2;
H L-Tyr-D- N e- G y- L- PHELLFy(-D- Abu)- Gyt~ Pl HJyr- B Leu- GIyLPheLI\/Et NH2;

20 H L-Tyr-D Leh!rLG r_DgA L" he_,‘FSJ.M%‘ME’?!“m“?::

20 HL-Tyr-D-1le-Gy- dr R HZhr T Mot H,
HL-Tyr-bD-fle-@y-L- th-tlzry{- -Vl mdibN%Ae)Met-NH,, 15
HL-Tyr-D-Ala-G y- L- Phé—LL’Py(‘-lD—El- YAUEL-PhER:Met-NH,; |

HL- Tyr-Ds Al a- GIyLP Q‘QF%M“ .
HL-Tyr-D-Aa-L-AaL- ;édﬁ‘%ﬁ -laet-NHif-NHz' .
25 H L-Tyr-D Al2a- L- Al 6H 'L(N'fl’\;'%_lMet-NHz' | 20
- l-p.he - A IvBh t-
i:: P/r_ D-Ala-L-Al a- L_ %;t-_ “d'—gb’ Pbiﬁ?l%l’r)Met-NH,,
yr-D- Al a- L- Abu- L- gy g% EiPhe-LONVEOMep NH
HH L- Tyr-D- Al a- L- Nva- L) Y AOMUNH.,
H L- Tyr- D- Al a- 125 eu- L-HRiLeFye-D¢Alalk MII—PH‘d ﬁx-pr)Met-N’H,, 25

30 HL-Tyr-D-Al a- L- "%hmﬁ e e e e et N

H-L-Tyr-D-Ala-L-Abu-L-Phe-L-Met-NH,;

y H-L-T r-D-AIa-L-Nva-L-Phe-L-(N-Me)Met NH,;

30 H- L-Tyr-D-AIa-L-Leu-L-Phe-L-(N-Me)Met NH,; 30
> H-L-Tyr-D-Ala-L-lle-L-Phe-L-Met-NH,; :
] H-L-T r-D-AIa-L-lle-L-Phe-L-(N-Et)Met-NH,,

H- L-Tyr-D-Val Ala-L-Phe-L-(N-Me)Met-NH
H-L-Tyr-D-Leu-L-Ala-L-Phe-L-(N-Me) Met-leiH,, o
35 ~ H-L-Tyr-D-Val-L-Val-L-Phe-L-(N-Et)Met-NH,; : - 35
. H-L-Tyr-D-Leu-L-Leu-L-Phe-L-(N-Me)Met-NH,; ,
H-1 -Tyr—D—Ala—GIy-L-Phe-L-Nle-NHz, .
H-L-Tyr-D-Ala-Gly-L-Phe-L-Hse(Me)-NH.,;
H- L-Tyr-D-AIa-GIy-L-Phe-L-(N-Me)NIe-NH,, . _
40 H-L-Tyr-D-Ala-Gly -L-Phe-L-(N-Me)Hse(Mc)—NH,, . _ ‘40
H- L-Tyr-D-Ala-Gly-L—Phe-N(Me)(B-methoxypropyl),
H-L-Tyr-D-Ala-Gly-L-Phe-NH(3-methoxypropyl);
H-L-Tyr-D-Ala-Gly-L-Phe-N{(Me){(3-methylthiopropyl);
H-L-Tyr-D-Ala-Gly-L-Phe-NH(3- methylthlopropyl), . o . .
45 H-L-Tyr-D-Ala-Gly-L-Phe-N(Me)(n-pentyl); o . 45
: H-L-Tyr-D-Ala-Gly-L-Phe-NH(n-pentyl); .
. H-L-Tyr-D-(N-Me)Ala-Gly-.L-Phe-L-Met-NHg;

1\ - H-L-Tyr-D-(N-Me)Ala-Gly-L-Phe-L-(N-Me)Met-NH,;
e .. H-L-Tyr-D-(N-Me)Ala-L-Ala-L-Phe-L-Met-NH,; .
: 50 H-L-Tyr-D-(N-Me)Ala-L-Ala-L-Phe-L-(N-Me)Met-NH,; S0

& " H-L-Tyr-D-(N-Et)Ala-Gly-L-Phe-L-(N-Me)Met-NH,;
| ' H-L-Tyr-D-(N-Me)Val-Gly-L-Phe-L-(N-Me)Met-NH,;
H-L-Tyr-D-(N-Me)Leu-Gly-L-Phe-L-(N-Me)Nle-NH,;
H-L-T r-D-(N-Me)Ile-L—Ala—L-Phe-L-(N-Me)Hse(Me)—NH,, _ :
35 H- L-T yr(Ac)-D-Ala-Gly-L-Phe-L-Met-NH,; - 55
' H- L-Tyr(Ac)-D-Ala-Gly-L-Phe-L-(N-Me)Met-NH,, ' :
H-L-Tyr-D-Nle-L-Nva-L-Phe-L-Met-NH,;
_ H-L-T r-D-Abu-L-Abu-L-Phe-L-(N-Me)Met-NH,,
(N-Me)-L-Tyr-D-Ala-Gly-L-Phc-L-Met-NH : '
60 - (N, N-Dl-Me)-L-Tyr-D-AIa-L-Ala-L-Phe-L-(N-Me)Met-NH,, ' 60
L (N-AllyD)-L-Tyr-D-Ala-Gly-L-Phe-L-(N-Me)Met-NH,;
(N-Et)-L-Tyr-D-Abu-L-Ala-L-Phe-L-(N-Et)Nle-NH,;
(N,N-di-Pr)-L-Tyr-D-Val- L-AIa-L-Phe-L-(N-Me)Hse(Me)—NH,,



H L-Tyr-D Al a-L- 11 e-L-Phe-L-(N Et)Mt-NH2;
H L- Tyr-D-Val - Al a-L- Phe-L- (N-Me) Met-NH ;
CH1-Tyr-Dleu-L-Ala-1-Phe-1-(NMe)Mel t-t4H2; 35

H L- Tyr- D-Val - L- Val - L- Phe- L- ( N Et ) Met - NH2;

H. L-Tyr - D- Leu- L- Leu- L- Phe- L- ( N- Me) Met - NH2 ~
L-Tyr-D-Al a-d y-L-Phe-L-N e-NH2; H L-Tyr- DAIa ‘@ y-L-Phe-L- Hse(l\/b) NH2;
LTyr D Al a- GyLPheL(N—I\/E)NIe NH2; 40

L- Tyr-D-Al a- @ y- L- Phe- L- (I\I—I\/E)Hseﬁ]I\/E) NH2;
o Sy D Ala- Gy |- Phe: NCVe) (358652 oxvoroovl‘)

H- L- Tr DMN&P:(EIL —D?tm(l}l

H L- Tyr D- : “- hld%? ;
H L- Tyr - D- ! ol ,)Ml‘%%““”f
H LsTyr-D- D- ﬂe-L-(N-Et) -Nle-NH,;

Phe-L—(N-Me)Hse(Me)-NH,,

H L-Tyr-D A(NBLN@
H L- Tyr - D-( Q) (3-m ethoxypropyl),
HL- Tyr - D- ' " ean‘lL i et
H- L10TYr - D- ( BIPRe.L e P
HL- Tyr D- ( r -AlatG Ie(htMmbe-LmeﬂM)awH,,NHz
H L- Tyr - D( .,& SR
H- Tyr D-(

rlema@-ydal-_L

Tyr - D ( M|
Tyr(A@EF é: “%—.9% M%‘As
Tyr(Ac)H raB-GlayG <LLON-Me MUH ;

Me) - L- TyH a-(N-
2{ Di - M) HiL-T; fD-BlWla-u-_PWIa(-N_E e NH(PN: |ve) Met - NH2;
E

tl)yle & iy Mﬁ&%bﬁ!‘ m%%%tmutlwgg;

N- di - Pr ) N.N-Dj+MepL [&jbet-N
5 )(N N- 1-Et) L-Tyr-D-(N-Me)Ala-Gl -L-(N-Et)Phe- -Et Met-NH(l\.';%

N

t)wﬂw )Aeyyrm-m-@w rLP-hAIIé(NI-_ME)INEt (MeMe) Met - NH,
s %Y'jg Wﬁﬁi ehoh N Pr) Vet - NH2;
TR pﬁei«,; Rviave °@E"§r Vet NH2:

)
TyH -IDA );Phe- N- Me) Hse( Me) - NH2;
y%ﬁ%@&wmqmmﬁ ﬁﬁwwwémwéwém&h

Iiiii
I_I_I_l_l_

6,
r)
N-D|

727227 ,Z22727

L
E
N- e
- Me)
-L-
L

VE‘%

NN NN AN NN '_\AA/-\AA

72727

- Tyr - D- ANeal@)+L-Tyr(NchB (PH’e t-lmltmﬂi’l’r)-l’he-L-(N-Pl')Nle-NH(Et),
- Tyr {_@:‘g‘“‘@ T['!'t“RF -PrkeuL-(ARp- mwe@!’mzm-mqﬂsrwe)n Al a-
“ N-E (MAMR)NL@M%«(HB’L yr-DAla-G- -

N- Pr) FHfL— hisdh (NPMg)Leu-NH,,; \

-Tyr-D Nip: 15
- Tyr- D‘ igvig]% w

LSOTyI‘ - 4-Tyr/D-Hv. -G
é—-Tﬂ%YalLGlNL

L-
L- yr D
L- 4
L-Tyr-D- %a» & i |
H- L-Tyr-D-Leu-Gly-L-Phe-L-Scr(le)-NH,, :
H-L-Tyr-D-Leu-Gly-L-Phe-L-(N-Pr)Leu-NH,;
H-L-Tyr-D-Ile-Gly-L-Phe-L-Cys(Bzl)-NH,;
H- L-Tyr-D-Ile-Gly-L-Phe-L-(N-Pr)Leu-NH,,
H-L-Tyr-D-Ala-Gly-L-Phe-L-(N-Et)Leu-NH,;
60 H-L-Tyr-D-Ala-Gly-L-Phe-L-(N-Pr)Leu-NH,;
H-L-Tyr-D-Ala-L-Ala-L-Phe-L-(N-Pr Leu-N¥i,;
H-L-Tyr-D-Ala-L-Ala-L-Phe-L-Ser(Pr)-NH,; -
H- L-Tyr- -Ala-1-Ala-L-Phe-L-(N-Me)Leu-NH,;
H-L-Tyr-D-Ala-L-Abu-L-Phe-L-Ser(Ip)-NH,;
65 H-L-Tyr-D-Ala-L-Nva-L-Phe-L-(N-Me)Leu-NH,;
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20 H L-Tyr-D- Al a-d y-L-Phe-L- (N- Et ) Met - NH( Me) ;
20 HL-Tyr-D-Ala-d y-L-Phe-L- (N-Me) Met - NH(Et) ;
HL-Tyr-DDAla-Gy-1-Phe-| - (N-Ft)Met - NH(Ff ) -

H L-Tyr-D-Al a- G y- L- Phe- L- (N- Me) NI e- NH( M) ;
H L-Tyr-D- Al a- G y=L- Phe- L- (N- Et ) Met - NH(Pr) 25

H L-Tyr-D Al a- GIyLPheL(N—Pr)I\?bt NH( M) ; 25 /6

H L-Tyr-D- Ala-d y-L- Phe-L-Met-NH(Pr); (N, N-Di-l\/E)-L-Tyr-DA

-Q y- L- Phes~t (N- Me) Met - NH(Et) ;

N-Di - Me)-L-Tyr-D-(N-Me) Al a- G y- L- ( N-IVe) 188531 (N Ive) Vet - NHR: 7
, N-Di - Et) - L-Tyr - D- ( NHMEJTHY- B—Aﬁilﬂeumhﬁ)(ﬂﬂﬂeﬂndm-ﬁt)l\/m NH( V) ;
a

NN AN NN Q)
zzzzzz

| 1yi)-L-Tyr-D- (N M&hDM&JEH\P Me)NIe NH(Me); - 30
Me) - LTyr-DAIaLV gngbpi It?é f ) - NH( Me) ; |
N-Di - Me) - L- Tg r-DVaIH- B & Bt - NH(IVE) 5
,N-Di - Pr)-L-Tyr-D GTyr-D- al\L-Wﬁl)lPhBe-L—(l’Q-lEt)N&)—NH; NH( Me -
H L- Tyr-D-Ala-d y- L- ( )'{Ph =Licu (N-BE)LCH-NH _
(N—I\/E) L- Tyr-D- Al a- L- s SagERy ’?{ pyI) - 35
HL-Tyr-D-Al a- @ y-L- Pheyt- t)-NH,; 10
H L-Tyr-D-Ala-d y-L- Phél- lxmlPGﬂ}tL e-L-(N -Me)Cy: s(Et) NH

N, N- Di - Me) - L- Tyr ( Ac 31)*(N—|\/E)l\/ét N(Di - Me);
Y %N NB(Prg LHL,@ ,aﬁ}ﬁ\l}, E%)%tz ok N Me) Phe- L- (N- Me) Met -
40 NH(Me); H-L-T r-D-Ala-Gly-L-Phe-NH(Z-ethyIthloethyl), 15
(N-allyi)elL- Tyr ( Ac) - D-. D’r/’da-E“N-th_N ) F52-Jp-1met hoxiy beniplany Jettiy B NH( Et)
(N-Me) - L- Tyr (Ac) - D- ( N- Eﬁi P&'l L ‘°" hiplettyBie) - NH(Pr) ; 4;15

-L- e
HL-Tyr-D- Al a-d y- L-Phex ly-L-Phe-L-(N—Me)Leu-NH,,

HL-Tyr-D-Ala-@ y- L- Phéi-L—T@N-)WH)M AlaNHB a-L-Phe-L-Cys (Et)-NH,; : 20

HL- Tyr- D Abu-d y L- Phcg_E_ Q,gé “ﬁa?f‘ d e%?u'iﬁz"ﬁm”

H L- Tyr-D- Abu-Qd y- L- Ph 5 al- -L-Phe-L-(N-Me)Leu NH.;

H L- Tyr - D- \va- g y- L- Ph%tmep ﬁﬂ -L-(Ni{M;S)Lax-I*:lll-l BANH,: c0 25
- {13 e)oeryy-cnioro-pz

Ly SR

HL-Tyr-D-Val - G y- L- Pheg. ~Phe-L-Cys(o-methyl-Bzl)}-NH,;

HL-Tyr-D-N e- g y- L- Phdi-L- .L-Nbﬁ-L-Phe-L-(N-Me)Le“-NH -

H-L-Tyr-D-Ni e- & y- L- PhéM b Phed-Ser(p- 1‘}‘°§‘°M"ygfz’"§§ 30

H-L-Tyr-D-Leu- G y-L-Ph Lf b’fAl Ity Pho L (N-MaLeuNH . * 55

HL-Tyr-D;Leu-GQ y-L-Ph -lEt ¥2¢D-A0 UL Mg -Phe-L-(N-Et)Leu-NH,;

HL-Tyr-Dille-@y-L- ph@ru-dsfs)(laiyr)wm Ala-L-Phe-L-(N-Me)Leu-NH,;

Phe-L-(N-Me)Leu-NH, o 35

HL-Tyr-Dlle-Qy-L- Ph - A t- TAbn T Al Pro L LouNH,: -
HL-Tyr-D-Ala-Qy-L- Ph ﬁ&kle-L-Ala-L-phe-L-(N fie)Leu-NH,; _
H L-Tyr-D- Al a-d y- L- Ph ,N— ?AE E{ MgN-Et)-(l}lle-If\;il-nl;l;tﬁ-é.-)(lrj—rwﬁeu-brﬂ,, 60
HL-Tyr-D-Ala- |5 Al a- L- %ﬂz Jheu-Gly-L-Phe-L~(N-Et)Leu- :

- - 13- e va-L-Nva-L-Phe—L N-Me)ser(s-Bu)-NH,; 40
HL-Tyr-D-Ala-L-A a- L- L-Nva-L-Phe-L—NH(.Z(-ethylthlorgthyl)): : -
H L-Tyr-D-Al a-L-Al a- L- b A( ; o ggll‘ -L-[f’ll;;-NI{Ii((I%in;ghyuhI:oﬁ:h l})
H L- Tyr-DAIaLAbuL t ?(j\jg?( algl5 Leu-L-Phe-N(Me)(3-methylbutyl);

- -T I- he-L—Se s-Bu)-NH,;

H L- Tyr- D- Al a- hs Nva- L- el E(Me)Leu_NzH” 65 45
7 H- L-Tyr- -Ala—Gl -L-N- s) Me)Cys(Et)-NH,;
7 HL-Tyr-D Al a- L- Leu- B-Pff!'!‘- (NBHF)PIH -g-megée:(-pNH hoxy. Bel) NH.
H L- Tyr. DAIaLIIeL r °’h"°y‘m°°"y'z' 23

- e-L-Ser(Et)-NH,
H - L-Tyr-D- Al asg_- 11e- L y he-L—(N—l\ge)}.eu-NH _ 50
H L- Tyr-D-Val - L- Al a- L- Hhe}' g%%b;lfg%ﬁtl;ylthloetﬁyl) - .

- I= eNHQe t)- (<

HL-Tyr D Leu-L- Al a-L- %Tg);_r- -Algdg?y-tbphe-l.- (N-Me)Leu-NH(Me); - :

) H- L-Tyr-D-Ala-Gly-L-Phe-L -(N-Et)Leu-NH(Me); . :
S5 H-L-Tyr-D-Ala-Gly-L-Phe-L-(N-Me)Leu-NH(Et); . 55
- H- L-Tyr-D-Ala-Gly-L-Phe-L-(N-Et)Leu-NH(Et), o '
. H-L-Tyr-D-Ala-Gly-L-Phe-L-(N-Me)Leu-NH(Me);
" H-L-Tyr-D-Ala-Gly-L-Phe-L-(N -Et)Cys(p-bromo-le)-NH(Pr),
T H- L-Tyr-D-Ala-Gly-L-Phe-L—(N—Pr)Leu-NH( €); _
60 'H-L-Tyr-D-Ala-Gly-L-Phe-L-Cys(Ip)-NH g ;Vl ' 60
- (N,N-Di-Me)- bTry-D—Ala-Gly-L- e-L- -Me)Leu-NH(Et);
(N,N-Di-Me)-L-Tyr-D-(N-Me)Ala-Gly-L-(N-Me)Phe- -L-(N-Me)Leu-NH,;
(N,N-Di-Et)-L-Ty r-D-(N-Me)Ala-Gly-L-(N-Et)Phe-L-(N-Et)Leu-NH(Me)
(N-allyl)-L-Tyr-D (N-Me)Ala-L-Ala-L-(N-Me)Phe-L-(N-Me)Leu-NH(Me), :
65 - (N-Me)- L-Tyr-D-Ala-L-Val-L- (N-Me)Phe-L-(N-Pr) -Ser(Bzl)-NH(Me); ... 65



H L- Tyr- D Val - L- Val - L- Phe- L- (N- Et ) Leu- NH2;
H L- Tyr - D- Leu- L- Leu- L- Phe- L- ( N- Me) Leu- NH2;

Hl-Tyr-DAla-Gy-1-Phe-1-Ser(p-net hoxy-Bz| ) - NH2:
H L-Tyr-D- Al a-d y-L-Phe-L-Cys(Et)-NH2; 10 _
H L- Tyr-D- Al a- 3 y- L- Phe- L- (N- M) Ser ( Et) - NH2; ~
% L- Tyr-D- Al a- d y- L- Phe-L- (N- M) Cys(Et )- NH2; ° '

L- Tyr-D Al a- d y- L- Phe- N( MeX3- net hyl but yl ) ;

L- Tyr-D- Al a- @ y- L- Phe- NH( 2- et hoxyet hyl ) ; _
H-L-glyr-D-Al a-d y-L- Phe N( Ve) 3- rage syl butyl); 15 8

H L= Iyr-L)-/-\l NOCZ-er Ny T u Lnyl)
HL- Tyr-DA Ry b@ ®ihyll;
H L- Tyr - ”%‘@f et %@3 Lﬁ{; 9‘% EX ‘hykl ;
HL- Tyr - D‘ ( EN-ME ,Pdnel-.- -591’ eBﬂ t)NHﬁgthylbutyl), _
H L-3Tyr - D- ( @ﬁg %c U’ﬁ% NH2 20 5
HL-Tyr- D( Y. (e A t)WZJL-(N-Me)Leu-N(Dl-
.H-L Tyr - MON-Me) Al a- L- - he L-( I\/ELeu-
1 oryr -2 1%(“" Etl?lATth{BygiAt)-IPKwED-\(at\LM}-LdU-MHEhe-L (N-Me)Leu- o
H- L-"Tyr - %‘ AP - (N beu: N 2 i
H L- Tyr - Gnd w s @% TR %%@ k@&hf\lﬁr‘ Pslleu-NH(E);
H L- Tyr-D-( mm)-uryfwc)apwmm.etL(Abu%mlemhemivgmm&zmmwz
H- L Tyr - (Ac)l.h Ser Nil;

f'r & kgtdrlfluoron%t]%f AN .
L DA Suorr ol hm onthol ror peplde

yr - [ghNthat ba a'ahen]?hﬁo 4ny 6{cor. ITRdweydr; thelekte , racemization,
H. |_ Tyr - |3hqﬂjbusq<_:h r,|_s méufﬁclerm_tmlggﬁy aljap theg@algeslc act1v1ty of the

e T T N

(N-Allyi )WIlh-ﬂi raﬂihoﬁﬂuaetﬁl lan&he-tb NUMB pi_emideidinkage. In order to

(N- Et) - L-<ffgstively Vcc()!dp DE_IIP sifal pre functu;nahtnes;lr;oé
(N AL s i k% S

B5 ) - L-bEyapp hﬁely tylaled ﬁerhut d&uﬂh I.telprdhllr&l All of this involves a 25

(N
35 (N, N- Dazehtl s electrp lb%gwe u\tmnencA esptign gon élen well as
e e R R B TR

y - e -
(N-Me) - L2 (-mwn@o@wmas lpeapax@u Py lgmﬁhmueemﬁtes ‘I\_rdurewaﬁrzedm 30
(N- Me) - L-the/ Ny@r L. Nva- L. Phe- | )SET (&= Br)NF2;
‘0 (N Ehalehe m:fwgb e Sporiith o 1‘355"’%2“‘3%‘%?@% q stt i),
(N- E& -L- h'Eyer e%ﬂ)feu[ﬂd tbl- 18 ol o Qfgmlahem-l &in 5‘1 1&,1
|(+N- Tyr e as, l' il Egé X)gcra?ly b

ut . p-

HL Tyr - }ty %Eﬂ}(‘hﬁd nyl (A(DOC)E arll’d
L 4q- 0 lgﬁ o f.l (e nzyl (le)rggt?:rla';l)t(h; 40
H L yr - BY €$18 16| CC
i f %é?é‘”,ﬁ%ﬁ% gﬁf&e "«ﬁgg@g e
H L- Tyr- Rmdoyed.- Al a- L- Phc L- er(Et

H- L4T yr - Tae m Lt;_o qd in u unds of tl':rtrnnnéltah 91) 45
CH LTy E& -mt ééﬁ m ’
H L-Tyr- n j of the mino acnd or peptlde fragment

H. |_ Tyr - DVIM a-s@i, l-prrE!hg_ed_c rhp)Msb dcked MRrip ﬁild or peptide fragment in

he- of several well recognized techniques. One su
H- L Tyr - Dcﬁdrmoﬂt iuqlﬂhinvdlv s Nlié fctibpxykHilnciign tdDa Ml&dG
y-L- phe [anhygr: l functlon is activated by realctlon with another aclld
at an ac es
H Ly - ’é’ gf,\f ads &i’iﬁﬁfﬁ@ﬁ bR hlotoraialate, Shenyt
- HL- Listh‘l(yNEﬁloroﬁQmate, and pw il yr -
Phe- L t ys@londe Mrgﬁatl Ys. 1sobutyl chloroformate is employed.

Another method of activating the carboxyl function for the purpose of
carrying out the coupling reaction is by conversion to its active ester derivative.

60 Such active esters include, for example, a 24,5-trichlorophenyl ester, a 60

pentachlorophenyl ester, and a p-nitrophenyl ester. Another coupling method
available for use is the well-recognized azide coupling method.

The preferred coupling method in preparation of the compounds of formula
(I) involves the use of N,N'-dicyclohexylcarbodiimide (DCC) to activate the free

)

ropacati t C rendgring the free carboxyl _ :
yr- Em R a%aml eptl Lll'a#g ctive to the’ uplmg reactlonl’#r k- Tyr sp- Al & G
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(N,ND -Me)LT-D-Ala-d y-L-he-L--M)Leu-NH(Et);

(NNDi -e)-LTyrD-(N-Me)l a-ly-L- (N-IVE)Phe L- (N-IVE))Leu NH ;

(NtN-Di = =L- = ;
)-L-Tyr-D (N- Me) aL-AIaL(NI\/E)Phe4 (N—I\/E)Leu NH( Me) ; 65 (N-
Me) - L-Tyr-D-Ala-L-'Val - L- (N-Me) Phe- L(NPr) Ser (Bzl )NH(M ); . 65
8 1, 586, 521 ,
8 (N,NDi - Me)-L-Tyr-D Val -L- Al a-L- (N- M) Phe- L- (N- M2) Leu- NH( Me) ;

(N, N-Di - Pr)®L- Tyr-D- Al a- d y- L- (N- Pr) Phe- L4N- Me) Leu- NH( Me) ;

HL-Tyr-D-Ala- @ y-L- (N-Me) Phe- LSer(Pr) NH63¢5R1 B 9
(N-Me) - L-Tyr- D-Aa- lc \bnt{ucu: \iflY {Optodded. This activation and
HL-Tyr-D-Ala-Gy- L'c ﬁ\é‘u ﬁn& dud isite r th my oii{?alr{;g]umﬂ?arquanutyof DCC relative 5
H L- Tyr- D Al a- G y- Lt¢®Hw-an(sr acid eltf hg;d and is carried o;gt__m thespt;;:nce of;_ll!
(N,N-Di - M) - L yr(Ag %Q%} di”yw g‘ % & Me) ;
(N,Nu-Pr)TL;Eyr(Ag”@s , R b TR e ooy St “’rs,ﬁt'b.e >
NH( Me) ; synthetic sequence employed in preparatlon of the compounds of formula m. A

10 (N-allyl)-L-Ty r(Abm!l@f lﬂs@llLnrlueetrtL:r{fASS SYI“hEﬂSL %d&teéqgt Et);
and (N-ME) - L T (Acks t.E"fé‘L Eﬁuﬂ &\'g Nﬁ'l’? g L\?ﬁﬁgl; Theo
conpounds of formnmul ané &éeutnés h &1 fﬁueﬁreu tting

synthesis. It is pos’sptidleéragmelm 'lli se heh$ tmsmaeswsll sfcosxmedan mheol’:eptlﬂnaamoﬁsrpounds
of formula 15 (1), pmw ed rel ﬁlroder 2 zg ors ava E
extent of racefsl zat ixdBdemidIPHd du’éu% ‘anll SspoQiily M‘I’hfe' méﬁs %éé‘ag usl Y 15
al ter the anal gesi c 72675 thleteyf of he corrpoun S o ormul a

of preparing the co%ﬁmgefoffcmb arqtecting gtwm can bfheccemll hﬂh EKBalme of

amino aci ds or pepti I stragg al ' t‘@ ¥P) (e g ghalimetl o
one 20 wWith tde ani h ° rﬂ%ﬂﬁﬁlﬁw %aﬁ(g% 0th9 %r %‘a% laﬂ‘ OIQ%G I%
order to effectivel yom:tiuneumecwhph sapgmﬁcamon B adempﬂlﬂieﬂ ere Welllrr&togmzddéim thal I

e e ona et m%mrﬁ?éemﬁéﬁms’”ﬁ@ Pt SRRy S

t he carboxyl fascti (bl‘chﬂg upS ist p-nhebERUPbe @, 225trichlorol ylamableamgak
activated to permt ae@?l?lmhﬁb! tedpetion de the MSbnosfoflzinp gnd hydodohlosic acrd 25 car ef uI

sel ection of both r %Hé%%mﬂe% %ﬁ:‘%‘r&i}f}” F&*ﬁﬁﬁ‘ﬁgﬁ?ic. 5““‘35
utilization of SpeCIa lsﬁl Hnﬂlcg a@%%lu@&s ngﬁ cidr oduct
will be realiz¥d. E&BSA)OﬁaphthelemslIfmncaacnddsnﬂubmmlathmasuafaspic@yﬁ&(heho ltqmddut:e t heso

conpounds} of for mul &"E\Pl‘)m%lﬁ f%‘ﬂ’% %‘"%“Héh @Gt' tehorm ﬂeyesﬁeqt'eewaﬁg a%ec i ng
groups and/or 30 trenbbririyHL a%?&*‘é‘,’l i S ﬁ e i N
t echni ques vveII reccggammdud mdﬁ réduCe PRRL orﬁii H9drBEHIsHdeONS  Of
bl ocki ng gr oup® ar-e acidpdditjoncs alatAlleﬁdms bmklue‘agbiltearteaha‘cfo msubs;amtﬁll!)dryt he 35

% t |
Corrpounds of  formul %ngiﬁ ous 105 or pq'l Isﬁl!:laillrm:{l%lcs oﬁe ena und to

function nost snpot t mstance

satisfactorily jn tldegf tmesmheroﬁantﬁy&r owp |de‘con"mmﬁg1itae tehree ax’ntnbough
35 per haps, le % %6 blgq!ce ng at it iF highly Frgfprrg;(@ the peptlde be 40
ety cuycr oy (G ::ﬁﬂ (hpimaah e

(ACC), p- net hoxybaezplablx YerarbyarsatmeniviBitho) suifa BMX&‘*&

and i sobar nyl og%/car § ﬂeXc(BPs%@edfénadw)Mstb)Aéirphd)#mderbrst( mcredbll‘radkMagt)gr oups

in the 40 synt hest g, Ofvdl Q ds of for (gs]])

benzyl (Bzl) generar,msp%,dé&?.aﬁm LS BhchCh ay.zﬁséiégr:tﬁ“%"égp for
t he tyrosyl residuethefaal styiltb htepmhemmncﬁm th&ﬁe abtmebmihaysocl(uﬁﬁ\ﬁ)mp and
p- met hoxy,benzygo(P ‘”eYP() cge gé‘* 105”1965% Igr oups

used in preparing t g,b é‘l ﬁf Y f thé0

prephar jﬁﬁ cgi
the h ot
typi cal ester-form ngetgihau }hswevleﬂﬁlh fhgmc ﬁrrogemym iem rem
benzyl, prnit robenzg#fbo tetting ghnup .l ¢hydamdP@te@n&-awup@hb@rcbevddyme lattcr
tuation does not represent a serious problem since preparation of the compounds
5! of formula (I) can be accomplished in the presence of a tyrosyl residue having a 55
free hydroxyl group. :
A preferred speclﬁc method for preparing the compounds of formula (1)
involves. coupling a separately prepared N-terminal tripeptide with a separately
-prepared C-terminal dip eﬁ tide amide or a C-terminal amino acid amide (in those
60 . instances in. which Z is hydrogen) followed by appropriate deblocking of any 60
remaining blocked moieties. This general sequence, illustrating preparation of a
pentapeptide of formula (I), can be depicted as follows. In the sequence, the
symbol AA represents the amino acid residue, and the appended number
represents the position of the amino acid in the ultimate peptide product sequence.



Coupling of the suitably protected N bl ocked am no acid or peptide fragnent

with a suitably protected carboxy-blocked am no acid or peptide fragment in

prey ree
car boxyl 50 function of the amno acid or pepti de fragnegt active to
the coupling reaction. This 50 can be acconplished using any of several

|1 recogni zed techni ques. One such adtivation techni que invol ves

(}%ﬁnverSion of the carboxyl function to a m xed anhydride. The free carboxyl

unction is activated by reaction with another acid, typically a Wérivative

of 4%rbhonic acid.  such as an adi®2h oride thereof. . Exanpl es 5& - of acid

chl ori des useatLirg—6Ho+ sRORiAR edBANhydr i d&&—a\eeuetrhykm\phﬁnorofornate phenyl 55
chl or of or mat e, 1 - but yl chl orof or mat e, i sobutyl cHl ofoformate, and -

pi val oyl chl ori de. @Terably, i sobutyl chlo mtornate rs enpl oyed. Anot her
met hod of acti vati ng/"the carboxyl function fg¥®'the purpose of carrying out
the coupling reactign is by conversion to itS active ester derivative. 60
Such active%@%f re“rﬂbrﬁﬁb for exanple, a 2,4,5-trichlorophenyl ester, a
60 pentachlorophanyl ester, and a p-nitrophenyl est-er. Anot her coupling

met hod avail abl e forjeyse is the wel | sicelcBgri-Add-nazi de coupling nmethod. The

preferred coupling hod in preparation of tihe conmpounds of formula (I)
i nvol ves the use of drcyclohexylcarbodrrmgﬂg (DCC) to activate the
free 9 BOC—L—Tyr-D-(M) J~OH i A§6 521

9 car boxyl func%zpn thereby permtting coupling to proceed This activation
and coupling techniq -nﬁ)Qﬁnrred out enploying an equinolar quantity of
DCC rel ative to the pm 8 ’acid or pepgi dg" ~E-Pagt,Nnd is carried out in

t he presence of an i #01 ar quantity of |-hydroxybenzotriazole (HBT). The
presence of HBT 5 suppresses undesirabl e|side reactions including the
possibility of racem zation. 5. C eavage of sgl€cted bl ocking groups is
‘necessary aﬁmﬁéﬂYTﬁﬁM&r“pﬁvnﬂ§'rn t he synt he sequence enployed in
preparation of ugﬁ conpounds of formula (1). chem st of ordinary skill in
the art of peptide synthesis can readily sel ect frontrepresentatrve
protecting groups thp8e groups which are conpatible in the sense 10

that selective cleayBd€ of the product can be acconplished permtting
removal of 10 one or nore but | ess than all of the protecting groups
present on t C eptrde fr n These techni ques are mell
recogni zed |BE°€_ eP&gM?ﬂl‘ M A ful I"erp%%rng(chsé*r'non of the techniques’which
are avail abl e f@ﬁ selec ovided in the literature ip
Schroder and Lubke, The Peptides, Volune 1, 15 Acadeni ¢ Press, New
York, (1965), and especially in fhe Table provided at pages 15 72-75

t hereof. O eavage of carboxyl pr cting groups can be acconplished by

al kal i ne saponification. Relati y strong al kaline conditions, typically
using -an al kal i et adochygF-8(h) €1~ (RA) Ci-rRs 13RS MM hydr oxi de, pot assi um

hydr oxi de, and I thium hydroxite, 29 ar® denerally enployed to
de-esterify the protect car boxyh). 7Fkhe reacti on 20 condi tions under
~whi ch saponification is acconpl i fleskrasapndsel A-25 acagisitdmd in the art. The
car boxyl bl ocki ng groups al so ¢ be renoved by catal ytic hydrogenol ysis

i ncluding, for exa e ysis in the presence of a catal yst such
as pal | adi um on "5h" F%?’t‘ﬂg } P e i nst ances in which the

car boxyl 25 bIockrng group is p-nitrobenzyl or 2,2,2-trichloroethyl,
debl ocki ng can be 25 acco | i shed by reduction in the presence of zinc

and hydr PEFsenty puly gne a Eﬁm&? @f8rea ed by treating
the prot 3&@%2&fﬂf %ga@f oftlal ﬂg;t%o%tgfmjtgﬁv Tkt b pﬁ’ﬁ.%%vol % for mi
aci d§ trithd peptide ctmn d>egﬂ wntmnhabgtbminfde rtbmmntladunos Suit .

p-tol uené&gh?fo‘ﬁ‘ 5 e'gé lyes wbgphespenidgnthesis. (BSA),
napht hal SEEGEFINN, S,Arf ,afitm@rﬁ PSP ea) | quid P
Q6B e, i HHAEHAEE The paat Vi RARvE tHaGolyier b4 Blifa e respective acid
adder on dsbibctk rawmdtor e’@g’t @-telfmmdlré“m’dl orniybava&,r egedip al g can be
Y

agc&gpl I répt)@ﬂg €exy a oFm eacé(ggon 'ﬁ u{yoxycar on gﬁ)tgg Wi th a mxture
0 is éceacnon of the polymer attached residue w1th trifluoroacetic acid in
methylene chloride. Neutralization of the polymeric salt with a suitable tertiary

15 base and addition of a second residue is done in the same manner. The blocked 15
peptide is removed from the polymer by treatment with liquid HF at 0°C. and



gl acial acetic acid to produce the correspondi ng hydrobrom de or

hydr ochl ori de 35 acid addition salt. Al of these debl ocki ng agents are,
therefare, a substantially dry 35 anhydrous aci-d—redi-tm—Fhe—particular
met hod or reagent which i s errpl oyed w Il depend upon the chemi cal or

physi cal charactefistics of the materials i-nvolved in the specific

debl ocki ng reaction. It has been di scovered, in those instances in which
the group-R is other than hydrogen and a peptide containing at least thre
am no 40~._~ acid residues is to be deblocked, that it is highly preferrq
that the peptitle be 40 debl ocked w th 1119863 nacetic acid ar farmic ag,ﬂ
to produce the corr psffieddy e‘rgo:aabgialﬁgldmelsmlﬂaabrtdmo’ﬁheftmasyhthemmlmowmwerted

to a nore phar naceu?necnﬁb apycskidl i Oﬁsdﬂm@# IP"E'&P '5 \BF% °a‘°§'éﬂ'1“&bl e ion
exchange resin, sucff 3 &'P’(‘—,lﬂy“f’ a3 R9% othef
Arber | yst (Reglsstered1 rp undsofﬁazula(l),oﬂéormemmgzsvpsm, gcting
group present on tha,, lamd;BJ aré @s-l-dmnmm]alm In edditioncwhenrR, titteydpgen, iRgl may

t hroughout the sequbh vegq?@ %@PRS sﬁ%ﬁ@?gﬂmquﬂm D §df| nal
synthetic step in cf E’&?Mﬁ B SR o dai0s Rillobou g 46 Kisibie SE@UD.
However, depen@di ng hipiad atidas eaidg matedsl: enpl oyed for renoval of the carboxy
50 bl ocking group, it may be renmoved earlier.in the preparative -
sequence. \Wen the 50 carb®xyl group i cl eaved al kal i ne saponi fication,
the hydroxy-protecting gr (m_&@,t.a.l..n.e.d..__hmmw" ~Ak)edowat al ytic

hydr ogenol ysis i s enpl oye OF I eNDisadrownts dthee” Ca boxyl protecting group,
the hydroxy protecting group also is cigaved. Th¢ latter situation does not
represent a serious probl em since preparation of |t ‘Ec?ﬁr‘ﬁmﬁﬂﬂ%”SS of
formula (1) can be acconplished in the presence ¢fikd WF%&"; resi due having -
a 55 free hydroxyl group. A preferred specific thod for preparing the
compounds of fornmula (I) involves coupling a sepakately prepared N-term nal
tripeptide with a separately prepared C-term nal dl pepti de ami de or a
C-ternminal anmino acid anide (in those 60 i B HAMELON N which Z is
hydrogen) foll owed by ﬂPmEQWVE&tqﬁerfégpl'dQ%é P2 affinodioM first R CreAtedWitH b dndsilth OCked
noi eties. This genem?dndsexquerm&ende df Ssuitabld crgwip kthpatoagenéerate afe diagiemtThpept | de
of formula (1), can lt§€r esttéeh ta@tqdomh hesappropriatp alkyleo allyhiodide taebtain ths o AA

Cepresent s { helant ndg Ry oL MR APPRIE the BT BB B Rh thel>
posi tion of the ani B&eﬂﬁhtﬂ; tﬁen.eca" B P s tha * 1)
1, 586, 52T . those employed in the above alkylation mm L ThEydegiEk{ ofi raee: t Q_D,z|

3 e particular amino ac:d which is involw
BOC L- Phe- OH +2d+ L- Q |zat10n gg?be mmlmnz

1k k
- HBT the reactlon time as short as po skl mie'l:t / yeb‘ n%ﬁvt r:gﬁi J:sgt%

BOC- L- Phé- L- (AA) 5- Nideinization@Aés do&c; th e ry)ﬂu anﬁﬁd bRz rystallzdtiof the@BZI DCC
Cl H +-L-Phe-L- (AA) of NH-“HW cml o}@fﬂ sal 0 @-p le;hy amﬂsf I
Pd/ C BOGC- L- Tyr d e ingt lchb 3_1.!;: a i pnmar
t
| BOC-L- Tyr - D- ( AA) tHe &l e&tw par 0 owmg seq ence: 25
RCHO \N
H N——(AA)——COOH—-—) -—(AA)—COOH
H,Pd/C v
R,CH,
In the foregbmg, R,CHO represents formaldehyde, acetaldehyde, or
propionaldehiyde.
In those instances in which R, and R, are different C,—C, prlmary alkyl
< 30 groups, the N,N-disubstituted tyrosme is available by treating the appropriate N- 30

monosubstltuted tyrosine, prepared in accordance with the foregoing sequence,
with formaldehyde or acetaldehyde as described hereinabove.
The C-terminal portion of the peptides of formula (I) is derived to its amide. In
the pentapeptides of formula (I), the amide is unsubstituted or N-monosubstituted.
35 In the tetrapeptides of formula (I), the amide is N-monosubstituted or NNN- ° 35
_ disubstituted. Derivatization to the amide is acco l[:llsht.'.d by activation of the
carboxyl group of the amino acid with N,N'-dicyclohexylcarbodiimide (DCC) in
the presence of 1-hydroxybenzotriazole (HBT) to give the HBT ester. In producing
the gentapeptldes of formula (I), the ester is then reacted with anhydrous ammonia
40 or the appropriate primary amine to give the unsubstituted or N-monosubstituted 40
amide. Suitable primary amines for preparation of the pentapeptides of formula (I)
include methylamine, ethylamine, and n-propylamine. When the compounds of
formula (I) are the tetrapegtldes, the ester is reacted with an appropriate primary
or secondary amine. Suitable such amines include 3-(methylthio)propylamine, 3-
45 (methoxy)propylamme, n-pentylamine, 45

Koty



OH 1 )TFA .) DEAE Sephadex A-25 Acetate form AcOHH- L-Tyr-D- ( AA)
L-

I

a-L-C(M 3-L-Phe-L-(AA) -NHe OH The above represents only one sequence for
pr nd.of fornula (1).. Qrher sequences—are—available-—Anaother
rre t hod whi ch can be enpl oyed i nvol ves t he step-w se, sequential addition of
Si e amino acids in construction.of 5 t he peptide chain beginning

Wi h he carboxami de termnal anmino aci'd. Sti'll another method which can be
e ed invol ves solid-phase peptide synthesis. The C-termnal residue is
at ed to a suitable polyneric support and the peptide extended oue
residue at a ti rre until the degjssestipeptide, still attached tgthe polyner,

I S Synt NesTg F [ _mesthrem)ved fromtnhe polyner by a sultable 10
debl ocki ng ﬁ &f‘ @ﬂg Pg%% T terninal -N-nethyl anino acid,
protected an-[3- E.o ﬂl]-ﬂ\rlﬁgﬁymmih t-- but yl oxycar bonyl, can be coupl ed to

a benzyhydr H%t(neml@x HaN- Yéhﬁuml ohexyl car bodi i mi de acti.vation. The

N-t-50utyl oX % ) FQE% ﬁgved by reaction of the pol ymﬂ attached

resi due W t R.pldeht -N F Acrdin net hyl ene chl oride. Neutralization of

t he ponrreerpe ytNmﬁy mmesw table tertiary 15 base and addition of a

sec d resi aﬁ“ "ﬁ same manner. The bl ocked 15 pepg de is
edfro{{? HR ot Y48t ment with Iiquid HF at OC. an 11

1 586, 521 N-(3-methylbutyl)-N-propyIamme, | 1 purified by chromat ography.

The speC|f|Z:e'd)9xydihwlamms, of this synthesis are known to one of ordinary

ski H} in th '“[% "Ygﬁl lﬁ‘fd phase peptide synthesis. Reaction tegdniques such
as ose deg.gﬁtg é ge€ woul d be enployed in this as well as any ot her
cont enpl at ezi-b ﬁwethylamae,sequence 5 In certain of the conpounds of
formula (1)2 (Pdl‘?‘%!h lexysthylaminegr oups R1, R2, 5 Ra, Rand R are C -C3
priggry al k%ﬂhylﬁ}‘\oz‘%\@ﬂm"& when R2 is hydrogen R may be allyhg In those

I nstances, Q,pgﬂﬁueﬂgra g N-substituted amno acid is enployed in the

pr epar atlve2-96q m&ylm of the N-nonosubstituted am no acids can be

pr epar ed byﬁ(ﬂﬁ'@y%{e %@@ Mpfrch is depicted as fol lows using an
tl

N- ppot ect edNIfethyl- % h a,aﬁ,estartl ng material: 25
-b

10 H N-methyl- \BOC-N - (M -cooK

0s- crown- a 'm% e °";g:“zylfﬁ‘l%)?thylp¥'l“§la“Sr Ci-Ca prinmary Aatkyl |odide
(R8l) 80-N- e s %ﬂéu@nﬁecetﬁqfeca&;ﬁsed fhdaeen@mm no acid first
is Boeat edrrcwp&dan@ peide| ihl ek dnfls d@diogent ¢ eamingla o@olauistabl 80crown et her

to generama:lyHé§%¢®mm$;tt¢rr%%5{nrdrwr§dged glth 30(%%%31 b ge;e ewith the !
appropri i red .
N subst i ?EEE.&K kin w1tﬁ dyftu‘li ;g ?:qﬁgrl ]gg cb , the de “5 . 15 It
wi | B5be appafhemmpanndshofsbrmla ((11)durenaalgabbkpﬂarmacnuttcweagsnts Bfeypept 38le synt hesis
that race mzna ﬁ“?(‘)ﬁeséft a?t%s :‘":251{3 1 °s€%l°r‘|a“é5c%’ﬁr“sﬁ‘f‘fhé'rp°%tﬂabeﬁ'&’%} al kal i ne

condi ti orf @orﬂﬁl orﬁlmi (ﬂygg bb ertnlﬂﬁte?ba%!@uﬁl §théyf dabeprocedure. The
degr ee Ofcoihﬁ&ﬁmdzatilf@mumymap @auﬁm i trt dosage foem| ar ami no acid
whi @8 i s fompag¢nierel adzﬁmstratlofRde opaagiclsy usi #§ excess

Al at | PR rg:"dém@;"w%mxﬁm TR G cthor (a5 posa bl e
Neverthe|s@iﬁ$nt AN Thecdntd 1XS theRs i BStabIRs, (AWaT géahuleqn does occur, the
product capsulsg spapensfomedol ns,cmd abditablg forms, as t he salt of a syitable

chi Ml anin he pasppoundy “1%1 ). phen adgyinist §dineq lhyl aifPne. In the
“nstance st IR Dar it eheAR iR ARG S0 0
the desi rgeskrally ﬁlorﬁuh) lli‘gtﬂrﬂd zt)ymmgnamepﬁa«ilotremrbbdspuﬂgld ob et he foll ow ng

»
¥

nce:reci

3 eq% ce: ﬂﬁ:’. following examples are provided to illustrate the preparation and activity 50
of the compounds of formula (I). They are not intended to be limiting upon the
scope thereof. .

Example 1.
Preparation of  L-Tyrosyl-D-alanyl-glycyl-L-phenylalanyl-N*-methyl-L-
55 methionylamide Hydrochloride. 55
A. Benzyl D-Alaninate p-Toluenesulfonate.
To-a mixture of 100 ml. of benzyl alcohol and 200 ml. of benzene containing 55.1
g. (0.29 mole) of p-toluenesulfonic acid monohydrate was added 25 g. (0.281 mole)
of D-alanine. The mixture was brought to reflux, and water was then removed
60 azeotropically in a Dean-Stark apparatus. The mixture was heated for fifteen hours 60
and then was cooled to room temperature and diluted with ether. The resulting
precipitate was collected and recrystallized from methanol-ether to afford 55.3 g.
(56/) of the title compound, m.p. 112—115°C.



R CH2 R3CHO H2N- (AA)-COOH  >-N-AA) COOH H2. Pd/ C / RCH2 In the
foregoing, RCHO represents formal dehyde, acetal dehyde, or

propi onal-dehyde—it | ' ' ' .
primary al kyl 30\__. groups, the N, N-disubstituted tyrosine is avail able by
treating the appropr| ate N 30 npnosubstituted tyrosine, prepared in
accordance with the foregoi ng sequence, wth fornmal dehyde or acetal dehyde
as descri bed.hereinabove. The C-term nal portion of the peptides of formula
(1) is derived to its anide. In the pent apeptides of fornula (1), the am de®
i s unsubstituteg or N-nonosubstituted. 35 1,586,52In t he tetrapeptides of 13 -
formula (1), the am de j g A% rgg,gl%tgpg,ld"%% 8i3shNady - 35 disubstituted.
Derivatization to the am é’e "CS ROOONR)] 1 602¢ pr3ggct | vati on of the carboxyl
group of the am no aci cFowncthCN N‘lsdlﬂyd(&heuyltw bod| | m de (DCC) | n the

presence of |- hydroxybeﬁw '? H&I—;BCI% I éafster _
producing the pent apept1io d}t]. if,,ad m,ylfo;. § dE?ﬂ%tﬁq W thg
anhydrous ammoni a 40mole)ofafep1‘r wiegini Pgat A }erwﬂtm@mwﬁawmutred @ldvwoole tb
unsubstituted or N-rSReosnddir wl((bblmowo mamlcy@mcsﬂbl(BA BEOYway added

Do hor ahab e pr gg};@m : -mz;ﬁ"hzgmmmdgw& g}%%ﬁwmh -; .

et hyl am ne, and0n- pr
tetrapeptides, the @tmtb@dtumnge m!é@t'ﬂd: redutting anut nedhtd)°ﬁrfbmhrey‘ homl-s and

(¢] -
secondary ami ne. Sui & %gewpa'iﬁ%@r ROl 8 ang;rr‘g?h ixturg ymgfmgtamme 3

e resu ng 5 10 Htrate was
45 ( m3t hOXY) pr OFW H@‘?es ée?gdgi M ﬁ redlssolved in ethyl acetate and was washed
45 successwely w1th IN NaHCO,, water] 03 told. citric acid, and water. The 15

12 N- 13 (net hy| t hi o)qyga@ Mer thempa ieé_mqnmagnesnum sulfate filtered, and concentrated in

then was dissolved in hot ethanol. Crystallization
(met hyl thi o) pl‘ u nggﬂlw mer%he recrystallization from ethanol, 41.5 g. (80%) of pure

(methyl t hi o)‘prqn B& m.p. 121—123°C.

( met hoxy) ropyl | - N- rret hyI am ne 5 '

( met hoxy) A opy|Analysistcalp la CooHigN;0, (520.63): 5 20
( .

e

met hoxy) pr opy! ] - Nopee eﬂ 8% e - N-pr opyt ami ne,

pentyl - N- et hyl am ne N- n- penty - N-'met hyl'am ne,
met hyl but yI ) N- metth -a-ﬁpty@xycarbonyl-o-benzyl L-tyrosyl-D-alamne

[

[

[

[

[

n-

(

(3-met hyl buty v ﬁas
gt hoxyet hyl am I’le ol@?iﬁé”%? ( @cqwgiﬁklﬁ\f@%?ﬂ@ %%W&o fe %
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-e

-p

- (

3-
3-
3-
3-
3-
3-

ut oxyet hyl am ne, 'B}ebenln mk h Isﬁmd’nﬁd allowed slowly to warm to room tem erature

snthe mix CHYFiem avat d' ether. The
{3 hnﬁ ony% Eenzyl o ous lylgﬁ\:/as ggpallgte“ﬁngrgoogw EL was adﬁ]:sétwédet% by addition of 20
y | o€ % am rﬁ&nc a id, and thl;[ mtl')l(ture was xtracted w1th ethyl acetate. The ethyl acetate 30

ropyl t hi oet hyl am dﬂﬁact ealiﬂ/di}%agnesnum sulfate, filtered, and diluted
p- met hoxy) benzyl thtlaeltehyllhamsuieng mem;tatwwas F\Pl(thﬂétWdeelﬂﬁyl(W%wfrtée titles
N-net hyl - N- ( 2- et hy| t99m89edhpiPa A0l 62° 25

N-net hyl - N-(2- benzyl ox\asgiyhy cABlIREd for c,.H NO (442.51): -
N net hyl - N—(2 g5 net hoxybenzyt,oc%):tet 6.6and 35
. Found: H, 670 N 61 20
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D. Benzyl N*-t-Butyloxycarbonyl-O-benzyl-L-tyrosyl-D-alanyl-glycinate.
To 70 ml. of dry DMF was added 6.74 g. (0.02 mole) of the p-toluenesulfonic
acid salt of benzyl glycinate. The resulting mixture was cooled to 0°C., and 2,24 g.
40 . (0.020 mole) of DABCO was added. The mixture was stirred for a few mmutes, and = 40
8.84 g. (0.020 mole) of the product from Part C was added followed by 2.7 g. (0.020
mole) of the HBT and 4.12 g. (0.020 mole) of DCC. The reaction mixture was
. stirred for two hours; at 0°C. and then for twenty-four hours at room temperature.
The resulting suspension was cooled to 0°C., filtered, and the filtrate was
45 concentrated in vacuo. The resulting residue was dissolved in ethyl acetate and was 45
' washed successively with IN sodium bicarbonate, water, cold 0.75 N citric acid,
o and water. The organic phase was dried over magnesium sulfate, filtered, and
S " concentrated in vacuo. The resulting residue was crystallized from ethanol to give
: 10.8 g. (92%) of pure title compound, m.p: 145—147°C. .

50 ' Analysis, calculated for CoyHyN,O, (589 69): ' L
: C, 6722; H, 6.67; N, 7.13. "
Found: C, 67.32; H, 6.83; N, 6.91.

e

E. N"-t-Butyloxycarbonyl -L-tyrosyl- D-alanyl-glycme
To 60 ml. of DMF was added 10.5 g. (0.018 mole) of the product from Part D
55 followed by 2.5 g. of 5wt.%; Pd/C added as a DMF slurry. The resulting mixture was 55
flushed with nitroger, and hydrogen was introduced into via a gas dispersion tube
at atmospheric pressure and room temperature. After 3.5 hours, the hydrogen flow
was terminated, and the catalyst was removed by filtration. The f' ltrate was




N- net hyl - N- ( 2- p- met hoxybenzyl t hi o) et hyl . Those conpounds of formula (1) in
which Y is acetyl are prepared fromthe 30 correspondi ng peptide in
which—Yis hydr ogen—and—t he—terni-nal—amno group+s—30-—suit ablyblocked.
This latter conpound is treated with acetic anhydride in the presence of
by ridine to produce the corresponding N-blocked, O acetyl peptide. Upon
f;ié)b ocking with a mxture of hydrochi oric acid and acetic acid, the desired

' ound is obtained. 35 The conpounds of formula (1) are valuable
[raceut i cal i bi t anal gesi ¢ act i Vi ty, 2 d Tfey

-3 : sl = : i ncl udi ng
hunans a'dmeemmpmuuad@ 'mtuxfamsrfmltl&r(zd@ue@ahetlher@ekum sxs%oefdheas such or they
can be cHimpenmpgurl asamorphopydolid.ed i nt o pharmaceutical preparations in unit
dosage for ral stration. In thé conpoundi ng or
formul ati onn}"ﬁgys'éééggﬁ‘b"?% l?ﬁlg’rodgﬁpc&%l i ds and/or liquids which are
pharsmaceut i Eaund:y Qadoemt ab|5B2caNs 6.86.s can be enpl oyed. Suitable such

carriers V\n}_.l ,peB qmb,F f ordinary skill in the art. The
: Ne-t. thyl- :
corpost ¢ orky AR AR M aw s, cavsules
suspensi ouemo&pwwpaﬁmsnemdveeﬁ a1 a%etaﬁeabd éold .75 citdbacid. The The conpounds
of fornur'aul "!% rgmhammpata&qdeﬂﬂhw \alﬂl witéredrigdaveomegnesium wi | | 45 produce

al g grg, jand n %}!‘q&r idu 0.1 Miligrams to
100 mllb@{vg%&fm%% E%%Iﬁgﬁn m sg‘g;%ia u&g{%m%ﬁgﬁe preferred

dose ran assgerndazrdlah dldsop\msemmeﬂ:smmgqo dxmtheQ@rtmtylm ess per kil ogram
bod?/ Umole)swas added, a“ gle fa | es are provided
il us s $

oy e ﬁ%ﬂ”’%ﬁ%ﬁﬁ‘%ﬁﬁﬁ: i O LD oS8 oo

Theyndéther) The lether fagka dvds Gvakteed | withl watérCse viipd I’tuﬂelil @.ndS Grﬁ)apfheﬁ her eof . Exanpl e

withoN vl -
PrepaF’é? g wi O{égsoq_u?;m Eﬁﬁ?‘”ﬁ%@%ﬁ e\&fﬁlﬁ(ﬁ?tﬁt anyl - N- net hyl
ur%&ﬁ S bi orated in to
Huct

agents

8.4
2 ® he nlnna Rt GO L lﬁﬂ@ﬁl@dNa-ﬁ&tl@l%e éﬁu of 188 m. of
benzyl aa:z;mw—emdg ZGOInS—CHi sheh 66H,)d.ont al ni n : 0 29 nol e)- of
p-tol uen rml e) of
5 g nE R Wazm“’i%'dg'iygﬂ%n.ai?ﬁﬁ AR
azeotr opmﬂdnhydrous aﬁmB&ﬁlWa ubbléd & mixtife vﬁ[h gasrdispérumetuw&r heat ed for

fifteen ﬁ%umsute%oﬂunc# 'ge s tfilt elre om"i r“@sand diluted with
fo

ether. THHC F'gg‘mgh'; [}?" tfg%;tgg £ road &lallized from
et s@nol m@&tﬂ@fb &8, of £ al?d Bheth h1rp yér [tBrokia ﬁpm@fﬂn mp. 112-115
C. 13 analysis o the fractions from the column and subsequent cojnbﬁﬁ@rﬁﬁllhe basis

he v ftep~ co 1o 8
éguﬁgal %?ggé Hnbaﬁﬂjrﬁqé’ggieg%g%gux l?g'rtg' ord & g?§9/y)G H 6.02 N 3.99
Ne- 85 But yﬂnﬁ)@ﬂ:w 2hem+CHL-&N4so€§GHJ} al ani nate. 5 35 To 200 ni.
of -dry, Mlﬂ—é?ﬁ‘b(%ylof%ﬁﬁﬂﬁ de (DMF) was added 35.1 g. (0.1 5 nol e) of
the pr oductAf,gzﬂrp Pa?Juiate% for'l'eeﬂzrzﬁ%@ {d6n§): M xture was stirred and cooled to
00C., and 11 131 8355 th.6szabi cycl ooct ane (DABCO) was added. The
m'xture vvasFe;tmdr r(bdioﬁﬁxr H, e824i1i Nuﬂ‘b&ﬂ at 0 C, and 37.1 9. (0.1 nole) of

Ne-ts butyl pbonyl - O-be RAVANLY Q dded gollowed by 13.5°g.
(0. Profe) ik &,:‘z,;’ oSt cﬁ;'z‘%z m L5060 ®.1 mie) of
N, N - di Cyrieiyts and3831®01@ahhhqiblm ﬂ)d atmm m xture was

stirred é@hﬂ@usfhdﬂms%r % dripterth esﬂ:l b% m‘e for twenty-four
nouge - THRAITAY o T RGP S suspcgs!on L
fi | ter edwadBblddn® omnﬁan STl ohesayw:aﬁuezas adaea r esul*ti ng pesidue
t hen was fellowed Hyl delh(OOééﬂw @%gﬂ@ a&‘ld % QDCg 0151\1@"—:- successi vely
Rutpjoxycarbgpyl g 0 g
wth IN mixture was stlrreé't%r two hours a:tgsé {'?n or twerllty four hours at room The 15 ‘
S0 temperature. The mixture was cooled to O°C and filtered. The resulting filtrate 50 -
then was concentrated in vacuo. The residue was redissolved in ethyl acetate, and
the solution was washed successively with IN sodium bicarbonate, water, 0.75 N
citric acid, and water. The ethyl acetate solution was then dried over magnesium
sulfate and evaporated in vacuo to provide an oil which would not crystallize
55 from petroleum ether. The residue then was applied to a 3 x 50 cm. silica 55
gel (60—200 U.S. Standard mesh) column and was eluted with chloroform followed
by chloroform-methanol (9.8:0.2 by vol.) TLC analysis of the fractions from the
column and subsequent combination on the basis of the TLC profile gave, upon
evaporation of the chromatography solvent, a residue which was crystallized from
60 ether-petroleum ether to afford 31 g (52 5%) of the title compound, m.p. 60
99—103°C.



organic layer then was dried over magnesiumsulfate, filtered, and
concentrated in vacuo. The resulting residue then was dissolved in hot
et hanol . —Gyst-al-H ' j | '
fromethanol, 41,5 g. (80% of pure title conpound wasobtai ned, m p.
121-123 C. 20 Anal ysis, ,cal cul ated for. CHN20 (520.63):

20 C, 69.21; H, 6.97; N 5.38. Found: C, 68.99; H 6.75;" N, 5.17. C

Ne-t - Butylzox‘ycar bonyl - O benzyl -L-tyrosyl -D-al anine. To a mixture of 200 ni.
of tetrahyes"ofyran (THF) and 20 ml. of wa L W3S 25 added 31.2 g. (0,06
n‘Dl e) Of the am D R hao =y ‘-’n Q Lon _\wac 20 cnnl eri ;5‘\

0 C., and 13.2 ni. (1. Andgsi valdulandd BACSHGNLOE M0dseXi de was added sl owl y.
The resulting mxture E/as _st&rﬁséélg dhd7.63: | Dwdi2ésl owly to warmto room
temperature. After five™8urSs, ¥ #indlnf4% uNe % partitioned between water
and ether. The aqueousH| ayeN-yBgtylRRaibahyRl-AREyIaNhSAelyiyLe-RELHES 3G ust ed
to 2 by additién of metyl-L-methiohylawideci d, ’gnd@t he m xf’ﬁ?é ’{]Naspﬂe%tra%t ed withs
ethyl acetate. The ﬁiﬂﬁsiﬁi’%‘%ﬁéﬁg <éé>s spggchetjlmyé%srmed a?l;ph %odé?m.oﬂri ed
over magnesi um sul f glooeh] chloGhE e\ i 2% §P@§{‘9 PR kS ng
precipitate was col hcﬁleagf_tﬁhé hixddr ,_asnd aﬁidf rékigidat nif’vﬁfa;tf reli ahd Eﬁmﬁ@ﬁﬁd _
m p. 160- 162 A9 AnaFhesiolid (194l 6lnomabe) WaprlisEREHENDGHL, (TA4PDME andibe mixture 10
C, 65.14; H, 6.83: EE%?%Q to 0°c. The hydrochloride salt then was neutralized by addition of 889 Found:
odfot f

' ! les) of digyclohexylamine. After five minutes, 2.05 g. (5 mmoles) of the
C, 64.73; H 6.70; ]ﬁP@n ERRZ3Aded followed by 0.68 g. (ivmm_oles) of HBT an )I 03g.

Na-t - But yI oxycgr bon(simmdléspef DEC. [Thé mixamyihedvalstiied fowikty-Fotk Bourslo 4ok THE . Of

dry DVF was -added %%ﬁ;r . mggv%% rig i‘%ﬂ r?hg%-@ggl@geewgsuﬁf ghe gtltm:ig %asal t of

benzyl gl ycinate. ) %& ' Spns | . WHSQ'YGC gsthyl a . 40

(0, %0 ol ¢) ot DA wnns s et nctsb v R dale ol B o 12

and 40 8.84 %Q (0. @rOvasepplied mfalhéowgn.cedmom of siliangEla6G—200 Wess Saddkedimesh) | owed
0

by 2.7 g. (0. roRjaselutgdawithpchlorpigrm followed by ehlgyofor e%nqmzpbx;vowhe 20
reaction m xture Wage$ s;:%?gﬁ{g%?%ma_ :gm%m&%& g’fﬁﬁ ol gk v - f our
hours at room t enper.agurespectiely. TISfitbtibaitt wasifBRAEIubifed HSpr tiGd th?c@g 1 ,
filtered and fhe f ghremategsaphy on gilica gel (chlorpfarmtmeshianal; P:h by adl) o givee62rglel] t | ng
resi due was di‘Ssol v UilR cQPRRppd anan apsrhavgseids 45 washed successively wi &h
I N sodi um bi car bonat e, AnaRkig calcGited f&.czgqmﬁbtsr(im.sa{?i d, and water. The
organi ¢ phase was dried oveC, 5& e#, 6I90S UNf Ht99, filtered, and concentrated
in vacuo. The resul ti fPupésCdi®tBaadl. &6¢stMl 1i%ed from et hanol to give 10.8
9. (92% of pure titl e\ GRERAEAGaIysH Pounblfi?: d9! Aa. 130 . phe Y ST S,

cal cul ated for30C3, H ,'W?ec@ﬁ:ﬁ&t@@material vfay:B iv%ff’c%%aﬁgg}ﬁﬁédligot’hf's'ﬁ}l' Shntr 30
67.22; H, 6.67; N, aF.dig!'}quGggG:to @ford (742 of th; deSirdiProdiict layibglcordect elemental
Na- t - But yl oxycar bon3-3miRqaskanalysssa| anyl - gl ycine. To 60 m. of DVF was

added 10.5 g. (0.018 npl e)L-T§rotyh®-dMn9Otrcl-L RANINL R RyI-L- . d by
2.5 g. of 5wt.% Pd/Igdrmdhleddeas a Dl\/anI urry.pi‘%ﬁlea rgésul t‘?ﬁ'g rﬁ‘?l&'g* éa%mges 55

flushed with fPtro B;;@%&ﬁﬁ%gﬂim@g %wj @20l iofiarndsolei was addgd 9.72. 35
di spersion tube at @i WsBiEdiddnd _ﬁ&%f@g?ﬁ e?%?ﬁﬁ@,ﬁ%‘;ﬁ” pd 5
po

hours, the hydrogenofaffor 0ss. b theltitla ] e catalyst was 1@ by
filtration. The filtr dneanglytcal saniple of the product was dried in vacuo at 100°C.

1, 586, 521 40 Analysis. calculat : : é ncentrated in-vacuo.
Trituration of the resinaasés’&afﬁég% Eé&ﬁ{a\%ofgs%& 7'%(?‘750/()- of the title 40
conpound as anor phous Foatd: dC, st yHi 6.19;caN,ddloat ed for C2, H2,, N20 (446. 65):

C, 69.94; H 5.87; N, .1%7. . . %e nd.  C, ?ZS 08, H .5.82; N 6.16.
5 F. N-t-Butyl oxycar béﬁ&‘} qﬁ"??rréafyﬁlﬁ'l Fqun Ql'f;'ﬁﬂoq{yﬁ 35 OlHe00g Phey 408 hexy | ani ne
salt of Nt-Db %-yl o>r<{}/car bonyl - I? met hi oni NExample.2 g.; 0.04 nole) was :
e repagpation at d-Byrdsyt-d}-ucyl- LeplenylalaayliNg- -L-
partit |iﬁed betwee m_eﬂ?g'y amqgeeggsqu%i‘y’ggchloride; Mgloggectﬁ. plteny lalaagliNt-methgl-L *
C %h enzyl D'-L:ucinate p—Tol;enesulfdnate.- .
_,Ls compound was prepared in a manner corresponding precisely to that
described in Part A of E le 1 f i -alani
0 Yicld, 130w, ls;— l sx;on(l:p e 1 for preparatn_on of the D-alaninate compo.uind. 50
" Anaylsis, calculated for C,oH,,NO,S (393.50):
C 6105 H, 635 7N, 556 )
Found: C, 61.17; H, 6.68; N, 3.81.

B. Benzyl N"-t-Butyloxycarbonyl-O—beniyl-L—tyrosyI-D-leucinate.
55 To 50 ml. of DMF were added 7.86 g. (0.020 mole) of the product from Part A. 55
The mixture was cooled to 0°C., and 2.24 g. (0.020 mole) of DABCO were added.

23



resul ting organi c phase was separated, washed with water, dried over
magnesi um 10 sulfate, filtered, and concentrated in vacuo to an oily

; . j j ~dy THE_ and
10 mM. of DWMF, and 0.5 g. of 18- crown-6 ether was added. A _potassium
hydride suspension (equivalent 0.12 nole) was stirred and added dropw se to
resul ti ng cool ed mi xture over thirty mnutes. Methyl iodide (2.49 ni.;
| e) was added, and the mi xture was stirred for 15 twenty-four

at roomtenperature. The reaction m xture was then cool ed and. 15
died to pH 3 with 0.75 N ci,486,5n aC|d and then was partitigned between
wat er andp 1 ek ppgverar ti mes and
was t hen 3§ 'Eh%[t;xre \Da% s fl\é }‘IV gunues, an mf@fe@ O%lgm @91%& extracts were
conbi ned, ofidB ntide g.(n hhcﬁe)oandtcex&enaﬁmmdmmﬁ “eih lled&irﬂnﬁte The et hyl

acet gte efewatit0*hpand &n f°”‘§rﬂi)efq ?fﬁ @“Mﬂtered and
evaporate ‘j‘cﬂl é he Fos t"%s Idlfl : E‘(,L ?1 nmr Spect rum
Ryhshéc dugae wit

consustenand/\ntﬁ et HHE a aer Srelgt mN‘CH3 8 2.11,
S-CH,; 8 mwbor@(myeiold Q. F\%Nmtmc a(csl andgy atera'lﬂlplommnrahm \yas(dnetB4 m)l e) then was

((113503|5\/Ed£;$“ Gk ms%széttgﬁ ej?%éi@?‘# tﬁlgv% Ige( /835%6@ vvere dgeg?_‘gll'he

m xture was stl rred for two hours at 0 C, 25 and anhydrous anmoni a was
bubbl ed i nt oAndhxsis é@er sion tube for 45 minutes. The
reaction m Xgin8. % 13 {?l-f 79and the filtrate was concentrated in
vacuo. The resulting Tesidue vvas applied to a 3 x 50 cm silica gel (-60-200

meshdS col urmCaN‘Gt-Msloalcemwl-ﬂrhemybh-lmpul-Bfitmcl[nel | owed b a 9.75:.25 30
m xt ur e b)“fv—li‘l8 o f;;%‘l*ﬁ?”@water 808 ( '(3ﬂ 3ﬂ)°“ P'ﬁd‘l"‘igfcé ﬁg mat ogr aphy (TLO)

dition he resu t re was coo . /
30 anal ysin, (@ 14 ﬁfo ﬁﬁ\léo@lﬁ?n ya&md oft ¥l &l«!ﬁ% conbi nati.on on
t he basi sthefadditien, jatued whsesticrad e, 0°af toerhxm;ommem agif thématirdonvacuo, product

V\hchvvastqf@e?a 'Eéﬂfl ur hguisy Bt rgagtion mintere dhenayag m@m g%’% euml@t her to

afford 4. ;’ﬁ‘,ﬁ 1,‘?%‘,‘5}‘;[115 St e E;?*ﬁﬂa’@ lil!h@eth;l 8

2.80, N- Cifien ﬁ illehe , wat®r, 1d ium sulfate, filtered and : 35
[al s-29. Boncg :(D‘mdonﬁracuCFO@ ide Am lresdueca‘he tsidpeway wstzﬂ]lzetl-IZZNZSO (26.37):
C, 5P 36; glgggghezbse“wu"wheem peoyiflich4 & 0539 o ¢he tile cgmpaundnmpy o 8725 40

G N

4-t - Butyl oxyAaalgbs culaeqdrf . b (4B4.58t hyl - L- met hi onyl am de. A mi xture of
20 nmi. of gl ac Lé:;g % %cf g 8. of anisole, 2 m. of triethylsilane,
and 3.8 g. ( ) he pr Huct from Part F was prepar ed. Anhydrous

hydrasgen chl Dr Beleylvms: muﬁbly&ﬂbdn@t-o-b&hﬂ 1r- yltn RgcyFilyéibte for thigty
m nut es. TheAnmxttumefdt3h!é lﬂ@ﬂateTﬂeofpheezyil pitate whi‘ch

resul t ed °‘“a‘°a‘l&§i afgk %g‘ qﬁ. ﬁéﬁ ﬁﬂ%ﬁ redi ssol ved in
4

40 m . of %l}lffew‘ﬁlﬁew ookl 160°CH d/\ﬁﬁgc @ﬁfolla)%f B and & onl . (0.0146

nol e3s of doky oﬂme leaddadeTMa'Ssuaddeﬁktdrthmradd tvilo Hwirs t0°(I) 0145 nol e) of

HBT, 3. 873%:‘ Of gg%ﬁufratwm terrp ﬂ}ﬁ ’é‘?ﬁl@msﬁ" Hédyl al ani ne, and
3.0 g. (0Og é at sbl’féommge ety ed for two
hour s at le b£bo &(wit&le&i](ye SNléltr RkQtidandivate ) THe dolhtion t enper at ure.

The # xt ut‘t@nms ducsbmedmamw_urmsul&ml fift¢red, and doncgiteatedar pdepd. The f i [ t 4t e 50
then was &t geﬁ@; ducates prystglized from ethanolyate) inprgide 404 (CIPUBY | n et hyl

acet at e, and {1e sdl'liti on was washed successi vel y with IN sodi um

bi car bonate An.ﬂysercal@lﬂdafbl@;.ﬂ&N@dﬁild]) and water. The ethyl acetate

sol u% on tl}@hgd&gaz (‘%e:’[ gum sul fate and evaporated in vacuo to
provide an oFl’ e f8ubul (%t ctystallize 55 from petrol eurmi et her. The
resi due thenEwas:-mpy]bxyedbdir@na-@mm.me@mgl;&idej ca 55 geI (60 200 u.S.

St.andard nesh mnlq)pbthmcqs OIU
chl or of or Ifﬁ-l "° t‘g,e a %{ﬂ% o ﬁ‘m‘aﬁ ract | ons from
the spol UMpordh hau aeqmu Yeyet inedfat &ri dat LC pgpfil e gave,

f)

. upon evaptengierature. Ghe tchralyss lﬂremvmﬁ epfagm Q@Irmetnte, aral theBllrdnﬂevawhl ch was

crystal | i geagoratedy ‘3 ¢yo. The r e veP éﬁﬁ‘“ i *ﬁr-ahxlefeaate 1 9. (52.5% of
the title'tBPSuAd e #7% o, 5?' g"“l‘t?ﬁ“ "R
Anaylsns, calculated for C,,H,,N,0, (451.52):

55 C, 58.52; H, 737 N, 9.31. 55
Found: C 58.79; H 748 N, 9.39. '



15 1, 586, 521
15 Analysis, calculated for C20H 1NO4S (409.55): C, 58.65; H, 7.63; N,
10.26. Eaund: C_58.74; H 7 47;: N 10.45 H

N-t-Butyl oxycarbonyl | -L-tyrosyl - D-al anyl - gl ycyl - L- phenyl al anyl - Ne- 5

met hyl - L- net hi onyT'am de. ) . -

5 To a mixture of 20 ml. of glacial acetic acid, 3 nl. of anisole, and 3
m. of triethylsilane were added 2.2 g. (5.37 nmoles) of the product from
Part G Dry~hydrogen chloride was bubbled into the mxture for thirty

m nutes. Ether vqas added to the m xture, apesseisolid precipitated and wad7
filtered and dT'I'Eurn T ) ol1 S

di ssolved in 30 ni. ,pg‘ﬂ:ﬁd[w" ,,y| ar}’ réyﬁ‘t%{og#gdkfgyl%ays(:y@ogbﬂg[ faz&bﬁﬁ% The
hydrochl ori de salt therrommmneiﬂtamhjdrmsd)m wteliatidedn0.652 £). (9902rrinole[ of thwol es)

of di cycl ohexyl ani nedimthlenidefsal @“ﬁl’ &ny (? thy-L-methiprplpraidy (Rsgpa roduc
from Part E were adcfgsﬁltﬁ.. o) & ol % "ﬁ%ﬁx (gégnﬁﬁdp e't'kj% éﬂg

ol es) of DCC. The Jayed fal&weld! ﬂﬂ:r\whsmﬁlhleﬁflﬁ qr(awemto}e) Dummﬂrosuag 410
The 15 resul ti ngomismdle)bf BCEaTIer mialurathen wasmbRP&dfop ywofiougsjand themat 43d t he

; tr , and the
filtrate vas g5 cvagiyenyion L‘z#'ig et u:tm"ﬁ%m e o
re-dissolved in eth cet gﬁ'ﬂi thy ta'i:h?ollﬁ as Wefshed! §u N sodium
successi vely with | NiceponareSwasérpdond (75N & mardeandmted T)le?)fgahic ohdse ihen was d,

and water. The sol utdrodnomsnaemwmcgmfw ftl}%‘ﬂ awd eﬁq‘oa@e@tr 'wa@w
appl 160 10 a S 50 SEEC I Nl B i G %
and was el uted With shladidbc f&! He peddGét WadTetht .1.

vol.). 20 TLC anal y\atlws:hlzoi“ofbdnEméthami rrbﬂwl\fenmastdumvubhmvtagldc th&%(&é%bsfequent
conbi nati on on the “écl?ﬁm EPF‘P‘I'Sé°b‘hve two . bat ches of crude -
product wei ghi ng O. @3 eénd gs!ﬁ Espect Ively. The first batch was
further purifies by prep\aryai lcmeulitbdcdfd,aupr oghr4msy:.ogr aphy on sifica gel 20
(chl orof orm net hanol ; 9;1 byCyv#.8 Ho7%6,vé"0“62 g. of 25 the title
conpound as, an anor phcﬁﬁ’g"%oﬁ P88 25
Analysis, cal cul ated fQ(m.EBQMN%QS,uﬁZOQr&GGl Léu, 198; Gif; 1.b0; Phe,UMo. N, 11. 99.
Found: C, 58.48; H 6 64; , 11. 97 Anino aci d anal ysi s, Found: T r, 0.99;
Ala, 1.00; Gyl %&a LIy '%bucvl-slycyl bmfw'a@eﬂdﬁd“%ﬂ -&rneghionyiamide g
vas twi ce chr OBt ogr pmtE #’ i%%tfuaﬁfa.m,;g@m GIa5E0L ReFhaabRY RO

afford 0.74 g. of t r(eoohesndm rqné nd\éf\RaitGF. Doy Kydedgeedhidiide vad bubbled mtd No
acid anal yses. |I. th¢ mijxpyrg dor twenty minutes. The solvent was then removed by lyophilization

25

| -D-al anyl - gl ygh- L- q'ﬁ‘]%ﬂ'ﬁp'%fﬁnqmﬁmﬂhﬁﬁ?%FWPmso@ WPEROLhIti de. 35,

To 5 m. of glacial ad’etlc acl (:ont aining 0.2 m. of anisole was added
0.72 g. 35 (1.03 ol ewplysi, dahela@dtf«breC.S)v!\%@QnUSH(ﬂ@ﬁHPQE {75H4)3Anhydr ous
t

hydr ogen chl ori de then(fv\asd bgbgig(d le7PBr twenty mnutes. The
m xture was | yophilized ¥¥ aFf corrpound An

anal ytical sanple of themifé adwaialym,smmaeryr,lwwaeuq 03} GM)O%CPhAwa
Anal ysi s, cal cy gat ed for C2, HAINOSCI (637, 20)

analysis, Found. 9Ty H’,{,mi, o ““'STzsfgsy"é o Cphdviabhg o hlen 180 az.;a

Preparation ?Ms il ND-+{Bay - Hen myl.-aieangdatel\l- met hgl - L-
40

5ot o ame g %Fﬂ’mm& 0 wsaff \ﬂ%@?"@‘g’gﬁ%

precisely to that decﬂ'CN“u ylbxyc oiiyl-B-phé ny klaaiip)] IGSg 0armq) oPHBA] 4nd120.6 .
D- al ani nat e conpound?.!3®le) of DGE.dlhejresgiging, %gwagmgreﬂggtc for two hours and then

50 Anayl i 5, “cghoul EATIEIR, CRiTan b, T mer apieedel's oo

Found: C, 61 17, H, &n trated The residue was then dissolved in ethyl acetatc, and
: the ethyl acetate soluton was washed successively with cold 0.75 N citric acid,
water, IN sodium bicarbonate, and water. The ethyl acetate Jayer then was
dried over magnesium sulfate and evaporated in vacuo to obtain a crystalline
50 residue. The solid was recrystallized twice from ether petroleum ether to afford 50
26.6 g. (65%) of the title compound, m.p. 89—92°C. .

Analysis, calculated for C,oH,gN,O,S (410, 53)
. C, 58.51; H, 7.37; N, 6.82.
Found C, 58.41; H, 1.15; N, 6.71.

55 " B. N*t Butyloxycarbonyl L-phenylalanyl-L—methronylam|de o ) 55

‘To 60 ml. of methanol was added 13.0 g. (0.032 mole) of the compound from'
Part A. The resulting suspension was placed in a pressure bottle equipped with a

/

9/\



B. Benzyl Na-t-Butyl oxycarbonyl -0-benzyl-L-tyrosyl-D-|eucinate. To 50 m .
of DMF were added 7.86 g. (0.020 nol e) of the product fromPart A 55 The
mixture was cooled to OC, and 2.24 0. were added.
16 1, 586, 521

16 The m xture was stirred for five mnutes and 7.42 g. (0.\620 nole) of N
but yl oxycar bonyl - O benzyl - L-tyrosi ne was added, followed by 2.7 g

020 nole) of HBT and 4.12 g. (0.02 nole) of DCC. The resulting m xture
-stirred fbr two hours at 0 C., and then for twenty-four hours~at room
m¥rature. The mixture 5 1,38682! was cooled to OC. ., and thesresulting

suspensi ﬁﬁgmasall dtitenls@lling B TR hik(upd Wwas\Wesled o -0 Siall mtne @fi n vacuo. The

resultin lct hromoniz werdi addegl. Theireactiogtviassél vmetos:tdep,ndzmd t he et hyl
acet at e g E%Hﬁﬂfﬁg%ﬁj“%‘w%ﬁ"ﬁﬁ 'ﬁi)‘rf“l&r carbonate, water,
col @ O. 7 € Irésidafll athmoR i rate vk R tHe ¥ &ea dr' Edj over

magnesi umosludtfmmedf aftet ewqxératxamcb%)the nfelHahdilairzB ma@stﬂlmaemim ated in vacuo.
The 10 methagol {9 give, 87 ﬂeé”dh@f %S‘“Q:FWOHM ipd92+-B¥fGot et hanol to afford

9.0 g.  (78% F&‘i‘cikéd'f‘ér f m p. 100-103 C. Analysis,
cal cul at ed f'éérNs'c’ic 2400 1) ﬂN%g” %71.06: H, 7.37; N, 4.87. Found: G

71.80: H 7Famd: IC, 544I79 H,17517 N, 1037.C. N 10

50 ot Yok IBRM“&&@&@% rachigd B % h?-rldg;fca:ﬂgfﬂ afa W Aust rom Part B

After adthethytsrhmfwaﬁcadddd 92.6f. weuzermolet) thecprotiict M@mnPatt B ®rvas cooled to O

15and e hloridy smswé fthrgrsh bR zu%er\rraey added sl owy.
o conttrtﬁgﬁ,ﬁ'ﬁ T o 00 Tor

m nut es I’inﬁ.t2l4-0Qf6P terrper at ours The reaction

m xture then was Wtron d be n 20 water and ether. The aqueous phase
was separ at‘éﬁ“yststg ted fo (ﬁlé;a) to pH 2 with cold IN HCl, and
extaoact ed V\FéJﬁdetd"l)s 78iC %h@ﬁ’[ hyl acetate extract then wgs vvashed

with water, dried over rra nesrum sulfate frltered and concentrated in

vacuo to pr?v?‘I Baty hle -lized 25 from
et her - petd"% (0 ? g‘ p' ut £ corrpound m p.
25 90- 94 ahd codisd tysre ToCthé ikt : H,
7. 4%, N, batylpgycafbonykglyci@® falpwadiby lxeiﬁs (99013 Nf?le',é OVBBTBQId 103 g DlS Benzyl
oo A S R e ™
m xture itat cdﬂEct (hﬁmﬁhéﬂ alt of benzyl
gl yci nat eacan Thi rés ting reéneue()ﬁﬂ dimdlfe i thﬂ/B&ﬁleJ and2he ethyl aoétatelry DMVF was

prefar ed SO“FGP“t‘YPé "g Eh h a:°41“814‘" G“-O’ﬂ%ﬂmﬂl‘bzlﬁd’f’ t he3&6npound
from Par Gk, 2e" m &éégﬁiﬁ §n‘éﬁre‘1{t f Qo] oepe g. (0.010' ol e)
of HBT arad;yIZa&Gatg Updah doGld mre mdsted.to The resulting

mx ur e weystallizd. The glwﬁﬁﬂmﬂ m;l}h bctwolld%sqmwbml79r0ftvven -four hours

d
oom CRRFRROLR s WA SRR SR L Tk Al f odtiitEfed, #hd the
flltrateama SRS Rl s bt redarsﬁme B TSRO hduAs was di ssol ved in
et hyl aceblm:ed byrfitritive aad dae:etcaaf&:rd;()lag, (@003 e)vwis:lmid msuccessively with

IN godi uiel net%.'tf ﬂ;lo -L- YéP' methionylamide.5 8 water. The
solUtionP 033?':5 - °§Eﬂﬁf§§ (?'ﬁktere and

concent r@t(erum uum -buth Bxyc dmnago 5403 (1004 inGIS) oFHABST, al | i zed from

et hanol - me&zmdo Yie)of RCG. er S fuﬂt qhen vissstireedabPfito fmd m p

114 100 %ﬁ&%tﬂ“%‘ f ﬁ%ﬁ MIC B H 7,18
N, 6.65. (gltmg residue wak @isddfved frn-t and en b uti washed 3

45 E. Nastccamrglj'w asod 1darH.ona Joola-(l7é Nooftric géig,andieaterTo 5 nml . of

anhydr oué'hfmgl?% 1; “ fe %ﬂdf%ﬁsgéwm D?YE g’?ﬁ 'gﬁe“%w%géhd fromPart D

f ol dgowed Wn 15 e&: g?ét (42/)0\1; 'EE addeﬂ) 40 .

Amino acld analysns, Found Ala, 1.01; Gly, 101 Phe, 1.01; met, 098

E. N* - ¢ - Butyloxyéarbonyl - L - tyrosyl - - alanyl - glycyl - L -
phenylalanyl - methionylamide.
To a mixture of 20 ml. of glacial acetic acid, 2 ml. of anisole, and 2 ml. of
55 triethylsilane were added 1.0 g. (0.0019 mole) of the product Part D. Anhydrous 55
: hydrogen chloride was introduced to the mixture via a gas dispersion tube for thirty
minutes. Ether then was added to the reaction mixture, and a precipitate formed
which was collected by filtration and dried (0.870 g.). The solid was dissolved in a
mixture of 20 mlL of cold (0°C.) DMF and 0.38 ml. (0.0019 mole) of
60 dicyclohexylamine. After ten minutes, 0.534 g. (0.0019 mole) of N=-r- 60



m . of ethanol, the m xture was flushed with nitrogen, and hydrogen was

I ntroduced 50 for five hours, the m xture being nmaintained at

at nospheric pressu

filtered fromthe mxture, and the filtrateé was evaporated i n vacuo. The
resul ting resi due was crystallized fromether-ethyl acetate to provide 2. \)
g. (85% of the title corrpound m p. 189-190C. Anaylsis, calculated for .
CH22HNQ, (451 52): 55 C, 58.52; H 7.37; N, 9.31. 2
55 Found:.~&""58.79; H, 7.48; N, 9.39. 17 :
1,586,521 19 1,586,324 F 19

Nat - But yl oxycar bony butylokyar@enyl-Liyrbsnes 925708, Y0:0019 brofeh eMyB ) aaayolm\mo 0019
met hyl - L- met hi onyl amot!teofl?ﬁ(?!@rcraﬂdeddb therriytg reoﬁtyﬂmamnmuai,dﬂ?edw goAL g,

m temperature. After re-cooling the
(0.002 nole) of the ﬂF%fJ)ﬂl(f{P pvgreg?;ttﬂ'ctgﬁrs af!o:?n%d ::asp:::ol\l/e% by filtration, a p the
L- phenyl al anyl sNa- ng Resariag |da§th'eﬁl s dissolved"mlt H Of s
Exanmple 1) and O. 908utgnol (ﬂd@ﬁ&somioe)wamvamms@c«mwxwim O¥nsddiumt bicarbdriaee, 5
resul ting mxture MS‘%GE%@JE%“?S@CM %‘?%8&23‘ "64 OVE;
triethyl anine was a k%@gﬂg av |02
mol e) of HBT atd O. 4 e%dug( s Iﬁlu%e;lot ana- dm\é< li?iilent\r g
for two hours and t heparative4thick lafyor cltrwaatb arfhouﬂathemt was dlited wish ¢

precipitate was renf§ ¥ yI_‘t°f °d‘§ I"f’és%fmm “‘efﬂh}‘f?‘ Gﬁ °‘°d
concentrated in vacyy g;a*é?yg?{“‘ o a"?,\q@ cﬁo‘feﬁe‘ﬁas\/\%gpoda t%ds'glv\‘}ce‘d Ave Og 10

acetate. The ebthyl aceAmine aeﬂlanhlyml?um s hea Aﬂudmsslyvewmnhm Mesodl uitd
bi carbonate, water, 98l d 0.75 N. citric acid, and water. The organic phase
then was .dried over nagnesj | IlfDa i lrl‘)' r,e h dh EEFL‘CIH bl fanyd
concentrated in va®y@rodiierides SI ue \%\ggya% ? % eﬁ‘i} 3 repartatolq@e th?c

| ayer chromato raph¥ gTaﬁe!i;of mhla&tncacxdcdneal gauésnlv@msoedwtseéﬂ

chl or of or m net franol

gole) uqed n w&g |
CUt from eaCh pl at ean(ﬁﬁﬁ’ﬂlﬁ'rﬂon \ggs Twé’%‘&rﬁ 11{4] rr]mx uﬂﬁ(?h@ﬁl wasﬁ?zen th .

chl or of or m net hanol . Theumahmm Fma T@moedlaj a99 (Phgn\oe Met20g|* (81. %

of the title conpound as.in anorphous sqlid. 25 a31 50(C—05 Nea-i)
20 ANgY YSi PrepadliGtidral £y % P R@ bl -
20 C, 59.82; H. 7.33laml- 'm.?.ﬂeth oD ..ag,é} e Byt IEY Ani no 2
anal ysi s, Found: Tyr A, U;LN-dismp efylapgmonigny N*-¢- BO@EOXﬂa@onx}Na@etlﬂl L-phenyl-

L- Tyr osyl - D-1 eucyl - 39%@3{50 Jﬂi BRIV WA M d o5 IR P hhoiey of L o BNy Aol G122

Sesqui hydrochl 8 | de Ath€' resulting solution was cooled to about 10°C., and 10 ml. of dry
25 To 5 m. of glac |DMF audexi g oRBictlovoncidter wereGid@ed3Torthe r@ﬁluogmﬂml-ﬁhms added

0. 900 0. 0012 slayly d Gontaining tmore of K edispetsionrdf d
bubbl ed |'§1to t he E" %ifémb ) %E%E lﬁggg'?ﬁ m@gﬁf{ ng Qq%go\e/e\é\as
éntg

by | yophilizat38%n fbﬂmnaﬂlJaOMSmatQﬁ ¢rtuftC fo ehb & THe Rtusd e as ab

anor phous solid. 30 Poured llltp cBished, ig¢€)anfdOvas @tr&tedwﬂl-lbther The aqueous hase was

30 Analysis, calcul NG citge e‘h ney gove th sth ;ﬁg"/‘a “ﬁ%cec?l(sam 3.93;

H 6.79; N 11.10; vacu t e aSP a:’iuc Fn:‘l'g rysta 1§Tﬁz{nm thegg‘ru 6. 96
Am no acid ana‘P%/5| swad:clzggmne%_ctlﬁ t ?? ¥ ¢&%g¢;';;/a%e03 013949 , 5

Exanpl e 3. nmr ¥ ¢ Sgyp % ¢d ingther, @fd 4.0

f di

- Tosyi- 0ol anyl - Bt v o P e
Met hyl N-t - But yl oxy¢rayponthk title pbrapos ona To ¢ M Bf DVF
was added 19.9%y. (6MF ?BPBIC &fl, !lhdlaml)drochl or| de sal t of 40 met hyl 45

L- met hi onate. The mxtm; ARla8e: £04 19.9 m. (0.1 nole) of
40 di cycl ohexyl am ne vvasaqyasgaéefg’h@, eg(% %@ééﬁagﬁutlon fol |l oned by 26.5 @.

(0. I nole) of N-t- dbqudndxﬁ;aﬂm;n;H 9L49ph!§n9llsal ani ne, 13 5 0. (0 nol e) of

H BT, and 20.6 g. (OerrQ,J )CH li)CC rﬁgultln t|rred at 0
’ uty oxycarbon - meth rE en l - aan ?
C. for tw hOL!S(S anghetn 5ﬁn L - methionylamide. o yg y 50
To solution of 30 ml. of dry DMF containing 1.98 g. (0.010 mole) of the :

hydrochloride salt of N®-methyl-L-methionylamide was added 4.16 g. (0.010 mole)

of Ne-t-butyloxycarbonyl-N®-methyl-L-phenylalanine. The resulting mixture was

stirred for five minutes and then was cooled to 0°C. HBT (1,35 g.: 0.010 mole) and
§5 DCC (2.06 g.; 0.010' mole) were added. The resulting mixture was stirred for two 55

hours at 0°C. and then for twenty-four hours at room temperature. The resulting

precipitate was removed by filtration, and the filtrate was concentrated in vacuo to

a syrup which was re-dissolved in ethyl acetate. The ethyl acetate solution was

washed successively with IN sodium bicarbonate, water, cold 0.75 N citric acid,

*_A_nalysls showed the presence of the methionine sulfoxide.



at roomtenperature for twenty-four hours. The mixture was re-cooled to 45
OC, and the resulting precipitate was renoved by filtration. The filtrate
cuo—The re din et hyl
ac€tate, and the ethyl acetate sol uton was washed successively with cold
.75 W citric acid, water, |IN sodium bicarbonate, and water.” The et hyl
cetigtle | ayer then was dried over rragne5| um sul fate and evaporated in vacuo
tQ®obtain a crystalline 50 residue. The solid was recrystallized tw ce
fromether-petroleumether to afford 50 26.6 g. (65% of the titte
comg@und m p. 89 92 C Anal ysi ﬁsss%@i cul ated for C20H , N2CS (QO’LO 53): C

B.

R T T e e
60 nm hiBRF: g..,c it kaXe Mejsporrpoundfrom Par t

A. The r Ssnddrd mg slumd wmsh tcauedollqweabmmgfumnbthamdl e eqw pped with a
5 (9.75:0.25 by vol ). TLC analysis of the fractions from n and subsequent

18
18 moneS PTG gL RARG LuRRBIL *é:,m ft?ﬁéi'ﬁ’\é’d’ér"%ﬁ“@@in@d to .78 C., and
)1 r ous ui d ammoni a were added. The reaction vessel was

cI osed and wms 8@1%0‘\‘@@“&"&' Mﬂ?’nl“{—ocﬁd‘&nﬂéhﬁm%tﬁ B37, T xt ure was stirred
for,fwenty-font hou np T ve sIo re- cool ed
to lot78 Cmeﬁgdutmgmhggt ?Eﬁgé%p%mj;l%% b ; ﬁ'gﬁjrmﬁi was evaporat ed by
war m ng t heTeraxhigtues, ofaﬁmﬂ tofieg lac:al &'se mﬂ,ldtmlobitmmbdarwftmi Oévapor ation of the

et hanol ‘\}ggylsf'@‘ﬁ%?ta&f‘?di Lo (0 gf W779% of the title
d
TO! n.° t odyce vuaagas ﬁjs%)_&{t % @p“l% 1ta ilv

con*fg)undmeme n@uy,a vﬁth 04S 5(395 62): C
57.70; Heollect28; anNdn&d)(lGQg)]lﬂd then was redi'ssal MFHTh? 17;: N, 10. 37.

10 C LPWe %om of gl aci al
acetic a °g‘cé g;%’ z?“’gi.“.{u ?%fﬁ mﬁﬁg) m ﬁet hyl si | ane was
1 cQhti

addgal 9. agadd('.@ ama metw KoQF and kHen 4°Bsbrhydrggen chl ori de
t hen was fqrtybmgh(ddnouml Ther wadtingepreapitatti speenped hylﬁmatlom‘ argrthehirty 15

m nutes, acet e‘i&ﬁgf Jﬁace%@o gﬁhﬁ%‘ﬁ‘u wgl %ﬁﬁ%}ﬂgu@:e Vﬁ | mﬁissom n' esul ting

preci pi t gl rb\aﬁaie, |tﬁQQc1Waa'31drvﬁ€d'r)’z§1Q ribd gveret hanol - et her to

gi V@5 7. 5 ngagn ﬂﬂ:%ulfafe ﬁlt‘eeed: |ahd eorcent atd vam po g4 2:024. 6f Crudd Anabysi s,

cal cul at ecgdpei r T ihlsqosorm & liedo 3 m.\ 12, 66. 20

Found ce ]%Q ,sn’l].ﬁ_z rd’mes! eluted with chloroform 20
fol eth ol vol) TLC analysns of the fraction from

D. Iatbtc»fuamxaﬁaﬁfasaay nﬁmy thy 63slsof thp ITEO ptofileaayd, after et hi ONyl am de.

To ﬂ!b n1 congkntBiten vma@a&ddéd G736Bofghe (1@1 @w"msltély compound.oduct frdfn Part C.

Di cycl ohexyl,ani ég‘l ula) l‘t’é} was added, and the sol ution was

stirred and co §8Q0T5’ 76’53 fe then were added 0.88 g. (0.005

nmol e) of N- Feurd5 C 5901bLiﬂ,y6‘t&(yNanbsmyl glycine followed by 0.68 g. (0.005
nol e) of HB nd 0 00 resulting m xture was
stissed f B %m -t%rﬁ m%hm@y ylld'g E@%ﬁné %@,%C %ﬁ%? J?e for ggwenty-four

hours. Aft EII'oFanﬁﬁﬁ of M@ml. beglidial bhiktie aéid akiD smt Barm‘oEOﬁaphdlcRHe whi ch forned
was col | @d@ O(émdwl fftgt Iprqshl frem Pevl hafdros ge wifhe resulting
1531 G Ty ST Tk Bk A e o

sol uti on was was ucce55| vely w ﬁl |car nate, water, cold
0.74N 30 Mhlymxeﬂ@xl:ﬂhd foaﬁsi,H\thSCIIHae (el c phase was dri edoover

magnesi um s g‘ eg g ahI‘\Ndl foorat ed in vacuo. The resulting residue
then was di e(& 3 ? Ry 4 ate. Upon cooling, a gel formed which
coul d not be.mlﬁwawcedaatyﬁs,moyﬁd diyt,i108; AlhROIg@Iy,Wwa¥6. fi |l tered, and the
collected solid was dried to glﬁ\ée 1.7 g. of 35 anor phous solid.. The

Zg: ggl \évasprg %%Pﬁé‘&ﬁf tﬂ.&f’%ﬁ,& l'grﬁydr&higg]}h%ﬂé;g ggﬁfa%hgl:l ﬁongﬁy? r a'? Ia was

A. Benzyl N“—t-ButyloxycarbonyI O-benzyl-L-tyrosyl-D-alanyl-L-alaninate.
To a solution of 3.19 g. (0.010 mole) of the p-toluenesulfonate salt of benzyl
alaninate in 30 ml. of dry DMF was added 4.43 g. (0.010 mole) of the product from
50 Part B of Example 1. The resulting mixture was cooled to 0°c., and 1.12 g. (0.010 50
mole) of DABCO were added followed, in ten minutes, by 1. 135 g.(0.010 mole) of
HBT and 2.06 g. (0.010 mole) of DCC. The resulting mixture was stirred at 0°c. for
two hours and then at room temperature for forty-eight hours. The resulting
precipitate was removed by filtration, and the filtrate was evaporated in vacuo to a
55 syrup. The syrup was re-dissolved in ethyl acetate, and the ethyl acetate solution 55
was washed successively with IN sodium bicarbonate, water, cold 0.75 N
hydrochloric acid, and water. The organic phase then was dried over magnesium
sulfate and flltered and the filtrate was concentrated in vacuo to give a residue
which would not crystalhze from ethanol or ether. Dilution of the ether solution



added, and the m xture was stirred for five hours. The resulting
precipitate was collected by filtration and was dried to afford 1.6 g.
(0.003 mnle) of crude p- toluenesulfonate gsalt of

gl ycyl - L- phenyl al anyl - L- met hi onyl ani de. This inpure 40 product was
then dissolved i 30 m. of dry DMF. The mixture was cooled to 0OC., 40 an
0.336 g. (0.003 nole) of DABCO was added fol | owed, after ten ni nut es, by /.
0.8 g. (0.004 nole) of N -t-butyloxycarbonyl-D al anine, 0.540 g. (0.004 U)
nmol e) of HBT, and 0.824 g. (0.004 nole) of DCC. The resulting m xture then
was stirred at,pC.. for two hours and thenssss52100m tenperature for 21
forty-ei ght hours—Ih TUT I was
filtered The fi ltr@&ﬁﬁﬁ%ugeﬁw %e%ﬁlw %;a:c&lle%&gb%noajggﬁ&f}ntﬁﬁg

resi due was di ssol v&d—200 DJ-S)LBlmdéﬂd meshyl abdh ewamebm&dawol: chkotaﬁdermofollmsi hashed
successi vely with IN“@G@F eﬁia&‘&ré?}gﬂ%%seby e!férr‘-c alysis B e 5
and vater . Theor gaffimy SR mﬂm SRR o

and concentrat ed lnd'\s’s%ﬁbkl)me SaridSiad Iebiﬂ@atécﬂﬁlt olofir edlleﬁtﬁ@vve. gJ(ﬁD" *hot

et hanol and pr eci pi thattitld comp®®d as an anjohiphous solish mat. HY—HE¥E.ate to give 1.1 g.
(42% overall) of the t ld anal ysis, Found: Ala,
1.01; Ay, 1.G%;, Phe, ';&L;ia@f%s’ ca@ﬂﬁye &'%85%'6&%3%- But yl oxycarbonyl - L -y0
tyrosyl - D - al anyl -ngnycyl 6756, H, rﬂmhyNaV&myl - met hionyl am de. To a

m xture of 20 m . of g Cey%&r 'Q '§’ a&%&n%%ole and 2 m. of 55
triethylsilane were a aéd“ 5" sBde ‘?i; i GucPesh P
Anhydrous 55 hydrogemroeG et tm&valsr&t‘ld rtsa%yhm)/mtgﬁﬁédabwsmma ofas

di spersi on tubdé f or ethimol.t dmgmm;sntrcﬁwwrat tthewhvmsprasdldedndmomMHe@aml on 15
m xture, and a pr ectl gty sﬁe { ol ﬁgggglzﬁgﬂ" i gte rnﬁ E(“gmd

dri ed (0,870 g.). THAaa! a Skl "’iah oy S e et

(0C.) DWF and 38 with ethér. ﬂ&]rﬁsumgeaecmfta@@as colleccud(byﬁm uammevacaﬁf\o er ten

m nutes, O. 53@09 ( 8y Jobof the ti cqmpound as an gyprphousegsolid. 20
1, 586, 521 ?‘I'IQ%% (@ 5y°m°'° 19 butyl oxycar bonyl - L-t yr osi ne,
0.257 p. (0.0019 ol e)ArdiysisiEhicuRitd 6k %? -0, (#33619 nole) of DCG were added
to the mxture. Stirring WA, 66/i%;i Hueshof ON, 89 hours at - 0C. and then for
twenty-four hours at rbdwt &6t dF.&-95af NeP8k-e-cooling the nixture to 0

C., the precipistate whial f P BRA10AASHRITRVET th¥syl 11D L @lahfIn. L a'ﬂdn}lhel.5 25
filtrate was concentp}&h alanyh - \NFCU nethjhe Lres:u:k onyamidesi due t hen was -

di ssolved in n- !ﬂml %ﬁ 6%@5( ) ofikhe é

| N sodi um bi car bonafE a'ém( rﬂﬁ? %NW ole
organi c phase hen m Huﬂ Q%ﬂedm@%%btwmxﬁl uf@msa or | ﬁi ses,amal theso
filtrate'was concenosﬁtgamoorzmokaoﬂms pMdu ng P4ro Bow $tldapldlfolbwed be0. 2‘@53 due

fromethyl acetate B’foo?- 1#% elé% (ﬁ mOIm feg C.¥ fo %} ok

di ssol ved in hot me ﬁ hfﬁ f’lﬁo %%ﬁé“ﬁﬁ?ﬁé ﬁ ¢ iftedte was
preparative th¥ck agieéntﬁ ee-aﬁn vmae ewdte)dndlthe eth

chl or of orm net hanoke s:pl\byn @ﬁwa)shed's eqawdliué arb%lla‘ef- yaan. EJ@ pl at e
and was extracted WP Eg‘ %ﬁ?ﬁgﬂk oL W"Qy'ﬁfﬁffzﬁl‘g%d in
vacuo to give 0.270pgdu Pas! HiE ﬁed:@l’méﬁlu rm was_ apphed\% RWo aci d
anal ysi s, Foun® Typcepaikatﬁ)@ thigkdayerl cﬁ)@ma hyO E& leeplaﬂ:s O&'re vhited with 0. 9O

F. L-Tyrosyl - D- al ro mapeclo reg xt t hplatefoand
Hydrochl oride. To 5m@1lfan 1 ths |c€ ?ﬁfﬂﬁ?ﬁa 1 l‘:&lmgQ
ani sol e was added Oclﬂ'BﬁatggraﬂQ plate g e OhrémuatoLray hed tolghe No @ torftho Part E
Dry hydroegen cf ori gempourd psan aneniphoys sabid; (el —25- @"a@ =PSpMeQ@Hdn tube for 45

twenty mnutes. The reguhldNaillateh4hEc el 00 en gggzen and |yophilized to-
give 0.182 g. (75% ofﬁﬁ}{sls’q: cggﬂrlgwund ﬁms?@m s, Found: Tyr, 0.99;

Ala, 1:00; Gy, 0.99; Rhwagd I;Oi&ﬁWEH 6)8791’N, B(iilnpl e 4. 25 Preparat|on
of L - Tyrosyl .- D - abarﬁyl VCY .
al anyl -" Na - 308t hyjnemyl. 1. n‘%ﬂ% g«xﬂ..‘ m!amg.r,&e %K@Jahaae"*‘g“yﬁay%?’ R 50

N, N- di cycl ohexyl anmoni Tms Nt fof Sadial hexxi ﬁﬂd Bshiaiing 0. 51t gldmshlep»laemdl:cmsso&
(0.0011 mole) of the’ product from Part C. Dry hydrogen chloride was introduced
via a gas dispersion tube for twenty minutes. The reaction mlxture then was frozen
and lyophilized to afford 0.704 g, of the title compound [a]?® —16.2 (C = .5,
55 MeOH). _ : L1

Analysis, calculated for CmH.,N O,S: 1 .25HCI-C,H,0, (7l9 14):
C, 5343; H, 645; N, 11.68; Cl, 61
Found: C, 53.48: H, 6.47; N. 11.62; CI, 6.50.




al aninate. To 80 m. of dry THF was added 5.3 g. (0.02 nole) of N
t-t-butyl oxycar bonyl -L- 30 phenyl al ani ne. The resulting sol ution was
cand 10 M~ of _dry 30 DME and 0.5 g of 18- crown-6
ether were added. To the resulting mixture then was slowy added 10.15 g.
(containing 0.060 nole of KH) of an oil dispersion of potassi'um hydroxide.
n conpletion of the addition, the resulting nmiXxture was cool ed to OC.,
1.24 m. (0.020 nole) of rrethyl i odi de were added. Stirring was 35
'nued at roomterrperature f.aL g ent y- four hours. The m xture fYen was
i¥= 3 a2aueous phase
was aci d| fi eduﬁcoaqiﬂ—hrﬁlm tﬂbuﬁ‘d mytaoepAti tbuerl'hwaa)lext racted with et hyl
acetate. The organi c phase the p{se washed with water, dried over magnesium
sul fate gy [ 1.Np\ Ve a ihch uld not
crystall |ﬁ%h,%%ﬁgm ﬁﬁ%’gfh@m %,ag"g" L ﬁ%wlmnwv\gsl' cg\rﬁgl stent with the
expelt ed deA. M-tt—iBua'loxycarbonyl-S-ethyl-L-cysteme. chyclohexylamme Sdlﬂoggn’ [8 2572, N CH3;
8 1. 35, FANS m . of
o cyeron GG S T RIE e S AR R T Do
was col | am;edznemdrmmws aawsm ﬁxbie) thenl why' sded1@ropwiBeOto-thd re@étioh0 gi ve 6.8 g.

iktar ixt fo hours a =
' En?afzzngr ):En?p%ggxﬁq ?‘he recnpltated ﬁlcyc exyla!t?mjnuf llgdem\:rgas remoJe?;qé Aﬁ;?g gC L,

cal cul at Qeon o T&WM&%" Pt aqbous & T'.‘éfo'“'ﬁé‘,ust 3 B350Mhe6. 08. Found: G

ﬁg %mtgqye as&:pﬂ&tedand discarded -ThBaque Iacndlfibdato- methyl - L -
phe I

h ¢o lute hm;ochlon as extr. te e. - 15° .
So°ro. el i st.&@*mitﬁf' R 010 i) ot 1

hydr ochl aili @aezs;bte) h gga*: ﬁn /am \ t‘r .16 g. (0.010
nol of [30¢ 1ecoy; or ep@) of The r sul ti.ng
m x?ére 35%% p;n “ pfl m}ﬂt ‘Tt;latt ﬁﬂ;«g %Wﬁed"to O (38 HBT (1.35
g.: 0.01 m)l e and 55 DCC (206 g.; 0.010 nole) were added. The
resul ting MnMnscmatsdwaC&@M.St(MG)SS hours at 0 C. and then for
twenty- fourfl_h scag' 360051 gﬁr‘pﬁtiﬁé The resul ting precipitate was
renoved by ’ioh and rate was concentrated in vacuo to a
Syrp whi cthvaBHu ki mhwedmbﬁhyles-hw-m@ﬁémﬂﬁn|dél.'he et hyl acetaise sol ution
was washe sﬂfde'l furaq (£ HH)W béﬁﬁ@@(w&tﬂe}eﬂ cold 0.75 N
CI tric acg? Aand' ygfﬁﬁet g}?ﬂgm& ‘Hﬁl ne sul f oxi de.

Iy nsion of 42.45

added dro wise over 30 mmutes to a mechamca
20 #ad erms of‘i etass aseslmﬁéhlwv%KﬂrmmhemIeﬂ 0234 melsl um sl fate and
was conc fwas re-di ssol ved

in chl or%‘@‘ll ’b}i%),p, s@l\;ﬁ st d ‘%l g}%ﬁ adje&gﬁﬂ Qﬁcgf: lica gel (60 -

200 U. S. aStdaindesndl mésm}? mdaduaad uked)leémb)Chhmr(mEmﬁmlfTHel owed by

chl dof orr ﬂn!ixt“l'ew Qleff' th9 H‘Pﬁ_th}‘vmﬁalf %wiss of Ihe
fractloné*u‘g&r‘tf;s e %)f’qfﬁf p" E?:; é%' i@ﬂ]‘? the basis of the
TLC prof ItE@ tﬂ&ﬂdﬁtlo fl salid ﬁﬁ&%iﬂtarn itheRwak M(&th@d &303 % Of a syrup
exhi bi ti reprtioms pfhether Bwtqthmnemsn@mmbﬁwd, ltahhtxtmbted lwith watek.e Co ound nnr:

|-|~

fat trat: It
s 285 farpapey AT SR c#)3. 10
C. Na - tme:th lxturt WhsQo¥l d an 00 oleumgI ycyl - N -
"~ 10 et hylether were dald ationMccurrdd'etlh blutlod_was ed/lnam de TO a

m xture d’FC“QﬂFﬁ“’aSGF gqﬂ mmumwassvoﬁrf $€ and . of
SI

tri é&Phyl i 1?“ o gm%pﬁgm Olfset Bilct fr43m Part B.

Dry hydrqea oG T ek dilsblﬂ @4 extractaigms lc&ﬁeaaaorhetube for thirty
m nut es, mncllsyer was bdvk emmdmth watgn, dried ovieemagogsiumliskl{atecandwi t h et her. The

res%_tin é‘é‘t’r)gg(' % 9&9 _%gf’é %sfﬂjy)(?f ?ﬁ‘_ﬁ]z 415 and ghen was

redi'ssol ) i oVl i :Lufwiaeaﬂdms cool'ed ta 0 C.,
and 1.27 |xtu ?wm?%% e) si:cf Isb (lbdﬂlﬂ'ina er(omrﬂanm%hﬁne lEa@arrpI e 1, 0.420 g.
W m oline t
: (0.0031 mn?xgﬂe qufs stirred mg’ m?nu?ggt gl?éwal?cp % OEIRII?:&s am?n;%sl: vlv?ag .
55 bubbled into the reaction mixture for one hour. The mnxture was stirred an 55

additional 4 hours at —15°C, and then was poured onto a mixture of ice and IN

sodium bicarbonate. The cold aqueous layer was extracted with ether. The éther

extract then was extracted with cold 0.75 N citric acid and water, dried over

magnesium sulfate, and concentrated in vacuo to give a residue which was .
60 crystallized from a mixture of ether and P'etroleum ether to %lve 1.7 grams (26%,) of 60

the title compound, m.p.56—59°C. [alz® —127.6 (C = .5, CHCl,); NMR(CHCl,)

& 2.80, N—CH,; & 1.46, t-Bu; 5 4.9—4, 5 a-CH.



of DCC were added. After ten mnutes, 0.43 m. of (0.0031 nole) of

triethylamne 20 was added, and stirring was continued at 0 C. for two
hours and then at 4 C. for 20 fnr'u/ ej nh'r hours. The resulti ng prec| p|tate
was renoved by filtration, and the filtrate was concentrated in vacuo to a

syrupy residue Wi ch t hen was re-dissolved in ethyl acetate. The ethyl @

acetate solution was washed ‘successively with I N sodi um bi carbonate, wate
cold 0.75 Ncitric acid, and water, and then was dried over 25

magnesi um.sdl f at e, flltered and concentrated in vacuo to give 2.0 g. of
crude 25 prodct. The or oduct _was di ssolh38852 chi or of orm

to 3 x 50 cm colum q(na%lkl(ﬁﬂumh far6); Q08 G61.58):andar d nesh) and el uted-
wi th chl orof orm f ol | owed yCcmﬁﬁ:oi-btﬂﬁDnﬂﬁ,hM@l (9:1 by vol.). TLC anal ysis
of the fraction from tFandoCufhéandl. IMBs Mud™- combi nati on on the basis of
the TLC profile gave, @fger 30 Butylox?&%%ﬂtfitl QRerdyBlaACU N 1 mbitgt - (1799 of
the non-crystd | i neeihilt ! & CeyiRingathide. 30  Anal ysi s cal cul at ed for C3rHrrNC£S

(714.88): C, 58. 80 HT072(I)§Ld% Iacl«la@gcga%a -m ut g(ﬁ%vq d:; t ° 1 58
DL - Tyrosyl - anﬁ 31%‘?’ perin] @'E nchl ed int I%‘L
c0/ANd ettie ik

N - net hy| - L - o%idc t EHe cHidtide salt (1 Sgrams)
35 To a m xtut® of mpr‘eclputaie sanss:zuedan:éimboabw a‘hdmmtﬁe was, cooled tof0°Col e vws

added 0.70 g. (0.00 fise ‘Pﬁé’"

chloride was introd d%g“ e nﬁ%‘&l mo%@ :,’,t M@gﬁ%mq% or The
reaction mxture th%mﬁﬁa dlfhéﬁatl% re For 24 hbwrs. aﬂméoﬁ:du way&olgd tof t he
hygr oscopi c t#%l e cOepcmddhe fGulting. Prempltaﬁmada gmpved: l{ta Jhﬁ(ﬁ“f@ NGO 15

SCl - 3H20 (705. 23) : concentrated in vacuo to a residue. g@d Qsi:iqu iss
' th IN so

hyl a{&_’,
t! 1 t t. te,
Found: C 51.13; H, o e o ot thed G riall Bl er $da§ne rRdifate, 45 the 1. 03;
Ala, 1. Ol G é? 0. O tolvehtx 3P h'ﬂnd'yed%mcuo tcPlgEr waotrup)rﬂ'hyf sytup- wisy diswived -in D -
a

al anyl - nyl chlo form luti asap toa rri!n c@taltlllllng ?ratde
= 8
et oyl & de 5. 25T RO ORE: ‘1’;& Sttt iy
Na- t - But-yl OXycar b0n§.loﬁ z&budns ave,Qftyd colib. r@my prbpez fraétion rﬂev&%;mon
solution of 3.19 g ln(@u@momteéoafam hﬁathptltlmqnmelsh[tﬂﬁnérdcﬁw Olenzyl

al aninate in %?t B oof da'%'lec\éﬁx e?n,%’%‘qﬁﬁ 5)(0 010 nole) ofthe produ%

from 50 mxture was coqled to O c.
and 1.12 g. (0.010 SOFJmHe)C G8.8 ABIﬁOM/erE added foI I ovved in ten ninutes,

Py L35 0 (0,010,701 6), R B Rtnnd Bont BRI Mot

tenperature. fao forty ﬂiegb:bdmwoﬁ: hiﬁa&geﬁaﬁsnl (hédaan@r@cmphiem@ wa&nrerwved
filtration, and theEgdniple &) ef \463.&0 ev leli" t—but wbanol-@-b&&yl-uyro

T
syrup was re-dissol B C'E"c‘ SOPEOPHhAlc ei‘ rg Fon
e hashi Sucess B ORMD HE A AR e e
hydrochloric &id maéeascol dreedand am«txol fve 8604t g (98"/ muerrhe 35
magnesi um sul fate am!ldf“iaii 'Jlé,f gjeﬂ mel%lml' Oﬂiﬂ methaeol and 5 c‘é P'&Plédlcp'wlvacuo

to give a residue %ﬁgﬁﬁa ﬁ &%&3.11"2%“*&5@1‘&? heiidllre Eﬁﬁi'&ﬁmﬁ 10

Dilution of the ethghn nd th clpltate was collected and dned to give 41.44 g. (88%)
1, 586, 521 © of the title compound m.p. 198—200.5°C. 12* wil 1.9 {§e+1oMeOM).et her gaveo

a gel which was coll ec;\s?aq sQ caiculaiedgftgrfggﬂgﬁg’ %9?89 in_vacuo. The inpure

anor phous solid (4.0 cm colum of silica gel
(60-200 U.S. Standard mh) Car6d.957aH, 8.7 eN, awa.h chl orof orm fol | owed by

chl or of or m et hanol (9 7 : 0..25_by vol % TLC atnal of , the .fraﬁtl ons from
the 5 . col gm, w ﬁrﬁt R ﬁ%{{’ 'gh L cSﬁEﬁ on”‘ﬁ dasi s ofs
the TLC profile ewamqsf dcﬁl\aél'ftnc T2l Mai@igt3 mb, Wﬁk@le%ﬂ@ Al %yrupy
residue. This mater trathyhé@edueeesadﬂmbw smmeﬁhenmdmlomgp ot fromtPartdd Dey t h -
petrol eum ether to E?C:' 03:%%?1“ |xtu phled ;@'@ﬁ‘i %ﬁm%‘,g “'H'ﬁs ;phous '
solid, mp. 10.@ 104 pimol rocﬂ ideld l@-‘{'ﬂég )l'he 10 50
C, 67.64; H, 6.85; hixtoe s cooled and 3.2 frams (5.5 mmoles) of N*-t-but on arbonyl L10
tyrosyl-D-alanyl-glycine, . dicyclohexylamine salt, were added. e resulting
mixture was stirred at 0°C. for 10 minutes. HBT (0. 74 grams; 5.5 mmoles) and DCC
(1.1 grams; 5.5 mmoles) were added, and the reaction mixture was stirred at 0°C. _
55 for two hours and at 4°C. for 48 hours. The resulting ﬁreclpltate was removed by 55
filtration, and the filtrate was evaporated in vacuo. The residue was dissolved in
ethyl acetate, and the ethyl acetate solution was extracted with IN sodium
bicarbonate, water, 0.75 N citric acid, and water. The organic phase was dried over
- _magnesium sulfate and was evaporated in vacuo to give 3.5 grams of the crude title
60 compound. The product was dissolved in chloroform and was applied to a 3 x 45 60




Found: C, 67.56; H, 6.60; N, 7.16. B.

Na-t - But yl oxycar bonyl -L-tyrosyl -D-al anyl-L-alan ine. To 5 m. of dry DW
—was added 2.9 g (0.0048 mole) of the product fromPart A To_the m xture
then was added 1.0 g. of 5Hwt. % Pd/ C f ol | owed by 50 m. of 15 et hanol .
Hydrogen was introduced at atnospheric pressure and roomterﬁj/erature 15

d gas dispersion tube for six hours. The reaction vessel then was
péhed with nitrogen, the catalyst was collected by filtration, and the
ate was concentrated in vacuo. The residue was dissolved in etbyl
acetmgte, and the sol ution was d;gggtsgd with ether. The resultl g precipitate

Wwas~CorTegred:. o o1 an TV aT ~e—+.5 g. (74%
lumnh of Gra
of the tiFLERESIA: %m:gswﬁﬂaﬂ R “;*:;f;*,’w,'%r s’ 750 (4] 12
25. 90 ( C werb combihedron tierbagis of e LYE;irG':le weid dQﬁva@o 3807 (423.47): G
56. 73; H,2.6s09ms (637) 9of pore tifo geripoud]. l&E’%BiW"KC =6595e0N) 9. 81 25 C.
Na -¢ - But C I - alanyl - L - alanyl - L - 25
phenyl al anyl'»maﬁlél °§{°9'9£ny.§"§;£" ﬁbyigﬁ%ér?% am de. To 10 m. of dry DVF was
added 0. 692 l@unc( 0C068214r:rDHe)s9&f N.ha daydrochl oride salt of

53 PThe o i A o i G 21 5B TR0, G bt o) ot S0

triethyl am ne was added. The reaction mixture was stirred for ten m nutes,
and 1030 0. 846 ﬂ0002 anl @ nxif- glmlpr bdu@henb'latanylParLt Bwas acided fol | oned

th t
by 0,270 B el Wil 20 ot B2 gm B 01 DT, T
resul ti ngyigin lElHE@w%éil 13 ﬂm@- 3 ole éf‘ th{tr:l ViRodd et Sin EL D room .

t enper at ukydrdgen cHlorideywagi Islﬂe intor the rddptich mﬁtm:omlrlzmgnﬁdm Bnhx:t ure to OC., the

m xtdr e wHen Map tadded t° t amxt swaytcooled. Theoprselting at edi5i n vacuo.
The 1 os! CRIESRAS B s gﬁmgﬁg e ARl 5o el
tl Nwao

sol uti on Wasterpd HRsVideUCORS 6f pli¢d t3iaChy 0 991 e, water, cold
0 7 N ci ¢olynm ofdPEAE-SephiadeatAe?s, (aaéme)mr iusly el maedhl@nthmndrl ed. over

s “”l?ﬁime#g "é ‘éﬁgéﬂqﬁ 2%?%@ pﬁff’ et ac Jigogéﬁf?””at@d in vacuo
tO give 11y hflizatidn f h@dl vol./¥8 whie get(‘ﬁﬁ@ile in chloroform

and was a¢figh¢ eéde tongonnd. 44125 +9. 9°|c1Ce-p0.5anN HENt hi ck-1 ayer chromat ogr aphy

pl ates. The tes 40 chl or of orm nmet hanol (9:1 by
vol .95. The r@']ag' 's'@g%ﬁl g}"gﬂ ‘f%fg{gg%}?)ﬁ ate, and the product yas

recover ed f rrpihd:he, 5663 cH, @ab: v, @68 &sitaeon with chl orof orm methanol. The
eluate (1.3 was di ssol ved andreaﬁaledtoasmIethlcklayer '
chr omat og @0%9‘“?)?%{?@“%8 ?‘%‘“E‘;h’fybnlépoé bR &y.d-08; Rhs: 98(?)’*’("?0% of the title

45 corrpound as an anor phous solid; [a]25 -25.60 (C = 0.5, MeOH)
45 Anal ysi s, cal cul at ed for C Bxdtpldd5 (714.88): C, 58.80; H, 7.05; N/
11. 78, Foffﬁ?ﬁ“‘a‘@“‘!f éﬁiyrw 6 D7 alawyl 1 gyl - - pheoylgigmybs N° =+ D W0 g anyl .-

L - al anylm 1&?-&@ h‘t’s mé}hyl EQeucme d@txw&hﬂbelnzy'lanﬂﬁg hi onyl am de
Hydr ochl OSdItde I\/bnoacet at e . of glacial
acetj.c acj d Tor?0 re gdedn lzsblgeaﬂ%aso%d@w)oof%ﬂ-tg. (0,.0011 nol e)

of e priyl tg;g; mﬂm"ggm:me%wnw}rm@duceﬁ via a gas

di sper si Ofpet ¢ Okolltith haé_giidealt 6vef &A83 inklAutd petibd Qo then was frozen

and I yophmbahmehlwostnaéd otodled . (T1) g)spfmﬁlott lo€ 27.P tgraanscaf) (pmaihun{ aRl 5 16 2 (C=
ension (22.1wt.% suspension in mineral 01| 0. 154 mole KH) in 200 ml.

A ysﬁ’rﬁp tﬁ%ﬂ

55 A "éﬁég“’j‘%% §'°E1%KN6 T 2odd e R wi0. 1% ¢ 53.43;
H, 6. 45; Mainthihe® & 0°6]for Hholt uhidof a@et:c’iﬁ 85 mitlof BHE thenMerel 1. 62; Cl, 6. 50.
added dropw:se followed by 5 ml of ethanol. 1T hgg u RKipg mixture was poured

hgégﬁl?lx' o%rlt‘ijet g%:lj-sv‘ i) ’It.l‘:f 0 exr C%Q):fth %&'Bﬂﬁtlom 01. 5Exarrp| e 6.
Pr epar at | Q% Vidifed to b 9%y! additibh -of lﬂnM ric-ac ¥ lacidifi

@pyl al anyI - N
suspension then was extracted with ether. The comblned ether extracts were .
washed with water, dried over magnesium sulfate, and concentrated in vacuo to give
: 13.2 grams (107% theory) of crude product, Examination of the product by TLC
50 indicated the presence of some unreacted starting material. ﬁe product was 50
dissolved in ether, and 5.25 ml. (0.05 mole) of ¢-butylamine were added. The ether
solution was diluted with petroleum ether and cooled overnight. A precipitate (5.4
grams) formed and was removed. The filtrate was extracted with IN citric acid and
then with water. The organic phase was dried over magnesium sulfate and
55 concentrated in vacuo to a residue. The residue (6.45 grams) was dissolved in 100 S5
ml. of ether, and 3.39 grams (0.026 mole) of d(+)a-methylbenzylamine were added. :
The solution was cooled overnight and then was filtered to afford 9.09 grams (49%,
theory overall) of the title compound, m.p. 120—122°C. [2]3® —14.1° (C =1},
MeOH).



methyl - S - ethyl - cysteinylam de Acetate. 5 A
N-t - But yl oxycar bonyl - S-et hyl -L-cystei ne, D cycl ohexylam ne Salt. 5 To
400 M . of N N di ' W
L- (S-ethyl)cysteine. Tetramethyl guanidine (44.8 nml.; 0.336 nole) and
di cycl ohexylam ne (66.8 m .; 0.336 nole) were added to the reaction
m xture. t- Butyl azidoformate (68 m.:; 0.50 nmple) then was added dropwi se \
to the reagti-on 10 m xture over a one hour period, and the m xture was’ ?

stirred for?48 hours at room 10 terrperature The precipitated

di cycl ohexyl angbni um azi de was remnved hy 18P8.32%¥ar i on_ and the filtrate wdd

evaporated in vacuo. Tmawﬁsbﬂu@mmr ngontuntlo‘qmsds)bet ween ether and water.
The pH of the aquous | ayer v©.s65éd; Udt 885t &, 8.68. The organic |ayer was

separated and di scar deffounfheC.offfdod: 99N 'Hén was acidified to 15 pH

2.0 with cold dilute hgd\esgl§fok aﬁ,@hﬁ.ﬂﬂﬂetﬂﬁﬁ_ﬁwyﬁmed wi th col d ethyl
acetate. 15 The et hyl Tacsd aileg DMF Wt fabdsd \AS dnw(oom\/vatobv odei' ed ove?d

magnesi um sul f at e, z%mtyloamﬁ@n t"&!lh 'H“V‘&E‘ﬁ re glizaign “%as

di ssol ved in ether, "@Eaggh Mithpitriq: fﬁ?“(ﬁ}"zfﬂggg% xﬁhwaﬁ,ﬁ%f,dmtére

added. The resul tings:pmec. mﬁa e@wmad&e R G Greagiti@e foy 30 inbiezad 1590am
et hyl acetate t0® af fapd dnlyBrdds gmanosia m%lbﬁebv%:@frewon mixtire f?ﬂ Pﬂeehour 10

compound, mp. 156- Sgie.then “1“1“ (4 hours at )The T as pe (C—I
VeOH) . Anal ysis, calvﬁlm‘t‘ % mmg‘ \@mo%mgi‘r‘“ %;fé'

6.51. Found: C&nﬁ Jfied Hy anb evap(gated éB vacuo. 'Sl'l;e resnd(:g v)va?‘ 45
N- But yl oxycar bbnyl - Nr)rmﬂhsdfr mreeﬂ% Pg Pl er to give 5.5 grams (487;) ofo5 T
50 m. of dry tetratutits campqupdy ‘\‘ﬂerlﬁg dmﬁ ‘gm%écgrhr%e?h})ﬂf 3 mol es) of
N-but yl oxycar bonyl - S- etalj¥iysid; cavaded 1R o, Jb, 4 @ds.y neutralization of the
product from Part A and eXxtr@cifsdn Hn®.go0; etN:yll4act ate). The.resulting-

m xture was added dropWiesrd: oGe?-B0 Hi Abt:edN:tld2k nechanically stirred

suspensi on of 45 30 o v on P
(22. 1wt . % KH |?102m ner algoOfNJot;n(illil R é];tl’ngie &ﬁ)ﬁ Al%ﬂﬁ@%&% %ﬁ&% nit of0C. 2
and containing 0. 35 tgcth!hll@fle wee@ddyd/rﬁ%gr Ihe mms! P%BEE

0.149 nole) in 20 nifyds "1*;% r{fdgf;e g?m j‘he
mxture was stisred c%?ne an Gﬁe ;smeamct c-hl akﬁlss%% inn 7.5
m . of THF were addeéo ndmf}mMEérhEmésh nﬁrasdoolec:bto@tharddws mThéoBﬁole)

resul ting reaction rifgdicyglehery 'E“hefﬁfe s stirg 110} adde
m xture was '35 adJ d%,?msejl Qﬁii%ﬁﬁ% 2% p e adiﬂé C . The

resul ting aquesus s Milb@mlxmwﬁ)s ui’r boeet &EhenIth’GmﬁHr@ ra daeroaweousao
| ayer then was adj ushosd. Thy ngixtigy Veaadmtl#ddn OM arsicﬂhectdcanﬂlthedl"aai¢ wasgnepordtedn

re-extracted vmthth‘f' 6 pepidue yas djs a“’ t %ﬂ{ were
U SRR o LA SR oﬁ??lfé‘fﬁ%& R

and concentratd3d in avamamed ﬁF Iwemr Fbel esul resﬁhbM:Mged |46hldb&:mhmmbph¢d 200 35

m . of ether, and 9.t h le [ " swere
added. The mxture 5 a:“%ﬁ o‘:; " g‘t‘?}d aﬂ
No crystallization QQE;LbI’rthB &F mm3%\)&ﬁtlﬁ(ﬂiﬂeeﬁﬁﬁoﬂhtﬁ 12 'n4v an

redi ssol ved i n4et r dMe@i: é{Mﬂé(CDCﬂki@ Ind, xBuy &7.2aphepood @W—+&75, ¢B(§:H3)z4527 an@
a small amount of prbéfpb‘rtate formed whi.ch was collected by filtration 45
2.74 grans). The. nothgy, NIQUQFBWSX abeRNt rat Qp}ogyp vlacuganyanckbrc%]e. [_esi due
was redissolved in eplheylalaﬁ&lhe Pé‘thmet b+ ll.t+ dcylasi dext racted with INcitric

aci d. The orgapic Ia Wl't‘ 8§1Btlc rl "h'a nesi u
sul fate and concentr sﬁﬁin‘zﬁﬁ ‘:ﬁré’% P n a/) of

a syrup la] 25-61.1 mixtte was cooled and h ultl e 1@13{31 wis &Il&t OandN-rl
1.45, t-Bu; 8 4.9-4.g5 lﬁ;)the collecte §rqqh@n |@Iv E m.-of D was
|

di ssol ved. i n 8g, "8 ﬂ.@’s ag,'t;‘aﬁ“‘ ,F'P‘ggy 'H‘:;s J%%ii&t g ©

chl orof ormat e (3 6 nd 0 005 mole) of DCC
N- et hyl nor phol i ne (vﬂ:ré)&dddd The r@&:llolmha)ure'ﬂm wes st mmg:rrmxnmeamsc

stirred for 10 m nut®s mumqéﬁeeclp'taﬁqm%sﬁe e)(ﬂ)\{ 5] wﬂ' \%ﬁe tted

Shbbl oo | nto by 1ok TR, R R R DR R T dFLEed an
55 addi tional 4 hourdgidaind-vister Theathy ﬁt’t sﬂﬁﬁomw’ deied a/eamagnxiluﬁanﬁe I ce
and I N sodi um bi car mﬂa@econ?rmats‘él"dva u"éhmswlt'a mldmwasmqlmdtﬂedﬂwflonn,et her ..

lo t i 45 empco 0
The ether extract t Ifﬁﬁa% 'lgls‘n&){ ﬁtggas elmgdeevqxlaa ghlz%fo{\rfm- 3 hano step gra%fitc]‘lﬁ
wat er, dried osee r [CHCI,»CHCI,—MeOH (9:1 by vol.)], and fractions were corribined on the basis of 60

the TLC prof; le. After evaporation of solvent; 2.3 grams (67%) of the title



magnesi um sul fate, and concentrated in vacuo to give a residue which was 60

crystallized froma mxture of ether and petroleumether to give 1.7 grans
(269% of 60 the title conpound, mp.56-59C [al 5 127 6 (C .8 CHCJJ);

NVR(CHCI 3) 8 2.80, N-CH3; 8 1.46, t-Bu; 8 4.9 -4.5, a-CH. 3

, 521 23 Anal ysis, calTulated for

, N203S (261.36): .C, 50.55; H 8.10; N, "10.72. Found: C, 50.56;. H,

N, 10.51. C. Na - t - Butyloxycarbonyl - L - phenylalanyl - N -

I - S-5 et hyl - telnlamde e

5 T&220~idrpigl aG-I-aJ—Z-C-eU n_érﬁgé 2rlnnf)n/| ping 1 nd of triet h¢bsil ane and 4
m . of ambmpdnmdmreeotmiﬂbﬂd[«?},'&gra(m OS Elemml es) of

N_-t-butyl oz%glar bo Il-?l}tf L-cysteinyl am de. Dry hydrogen
chl oride wa ‘ﬂﬁ'% for 30 minutes, and et her then was
added to pr@eindt tGt@ mhen'h'y Imos de salt (1.8 grams) -The
pregl pitate was dissolved in 25 The m xture vvas coo;ed to OC.

10 &nd wg: Ao agd f@l:s'wf?wdﬂxs-ll?ﬁ A'%floﬂsrﬁb!t‘h?ﬂ &hs.1&0; NH,,

N-i - But yl'oxycar bonyl - L- phenyl al ani ne (2.65 grans; 0.01 nole) was added
f ol | oned byElL35T gis 1§ O.dlshynD gipgyl O L H&h{nymmlylz. &6 -ohetigs -(0. 01 nol e) of
DCC. The kede# °Rta i e s stirred at for two hours and then at

N e T R o

t he resulphiktife Js S6tréd 4tabén i trat e was 15
concent r aaediluted wah u:thet ancawasedlodmde to Ftmel foe&ndhaxrv\mse ethesxmdsved in ethyl
°!Jt“1a§)ﬁ‘ et 'elt ééld I N sodi um

acet at e, ??gg;‘:ﬁ@ ?l if ! |
bi cesr bonq I€ cort ﬁ& 7Th p gngf d%?fumcxc fgé%g( turejshen was

dried ov@rosmggmmnumcsmlﬁaa&rﬁonﬁla a tolud emo dl n vacuo to give

- a syrup. “Tﬁéx '% lat dhadmﬂe-%é%lgﬁammw rtvgevahd the sol ution
was appll %&ﬁé“ Grace and -
Dav2son aﬁaﬂb 'ﬁ wﬁa‘fhran {Shirile déiﬁace amsofep gradi ent

[ CHC 3 G}Oltltswh(ﬂah chaa”tPZ @C = b INEICI) ocatlon of the roduct by TLC
profile qfy,Ang eitinalyps g‘ﬂ\‘ﬂeTY'af %Al diP8i GlynhOk l‘i’éevﬁr%pﬂﬂaf ractions and

evaporatlon I n vacuo of solvent, 3.0 grans of the title conpound. [a] D2-77

(C=0.5 M. Analampless, cal cul ated for Ca. HHNAO4AS (409.5):

25 & 58. 65P ratronaqf L Tyrwlz@ slygyl %mnylalanyv-aip N, 9281. StD.

Nn- t - But ﬂ'ﬁ?é;ﬁ. ;% thde Di cycl ohexyl anine Sal't.
30 : eome RALIGIIE (tmiln{m)t,mi_he met hod of Part
E of - 3duloayeptbeny l- ¢t|l¥$ '8@2 L-cysteitse n ZEol the " resulting cooled

Na- 82 but 'ﬁgsmgg metya'ér(% 32 ggﬁ%ﬁ :?gg; étﬂhme wad0 di ssol ved
in 150 mbublﬂéd infoOIRE PNt lO

d| cycl ohexlyd Qimrlaeadﬂﬁtm feactioivasixture oTu&d tbagm&he vol ume to about

% it er°§lce §1ae m@th&mvwan%nmwas expicted, and t he

3 thy ace %e € ‘B a5
resu tin ive 04 g.
(98% , m%snce % Th %m%@ﬁ?ﬁﬂé&w u& a%mfa m .- of boiling

met hanol cthanel &dowater tofaffordo 9(3131! ﬁﬂ%bl@blthmﬂe canhdonid ihe vol ume of the
sol ution a%—‘@e%d@ed“'&r?aéﬁ:‘a l'&gen streamto about 150 m . Upon cooli ng,
crydo al | i zathapsid)efdilated 3€ CHANIO S (303).2l | oned to stand overni g.gt and the
precipitate was oQli6ass cd, hnd i 181285. to give 41.44 g. (88% 40 of the
title conpofiend: rfp6-580eH.20Y;58C8.01.a12 +17.90 (C 1, MeCH). 40

Anal ysi s, cgl gl 3t.agditkvedrto !m 8)g .. 8.53; N 9.48.
Found: CL62; aa-ﬁyli'lhldé’f ‘}'c nﬁm q’he'( 4 s S;Butéﬁ'oxycégbonyl - L -,

tyrd¥yl - e Ic waspnbbleal ntoasol Ilataangﬂm N «4snethyl - S
- ethyl’ "') °f ﬂ}{g in ﬁlﬂte‘;f“‘;‘:“vge“ idy 's° et gl acial acetic
€ I
aci d contpad otod s d Tﬁdeou te 1{ ;ng s aRne were added 2.5
gr ans (6w:hs rrdmbb - ief 50 hml. bbdDMlF famlmzll)ar mole) of
50 dlcyclohexylamme, 3.19 grams (0. 012 mole) of -t-butyloxycarbonyl—L- - 50

phenylalanine, and 1.62 grams (0.012 mole) of HBT were added. The mixture was

stirred for 10 minutes at 0°C., and 2.47 grams (0.012 mole) of DCC were added.

After 2 hours at 0°C,, the reaction mixture was stirred at room temperature for 24

: hours and then was re-cooled to 0°C, The resulting precipitate was filtered. The

55 filtrate was concentrated in vacuo, and the resultmg residue was dissolved in n-butyl 55

' alcohol. The solution was extracted with IN sodium bicarbonate and water and

then was dried over magnesium sulfate and ev. gorated in vacuo. The resulting

residue was recrystallized from ethanol to afford 4.95 grams (85%) of the title
compound, m.p. 175—178°C. [a]3® —-35.1 (C = .5, DM



hydrogen chl ori de gas was bubbled into the reaction m xture for 25 m nutes.
Et her then was added, and the m xture was cooled and filtered to afford 1.9
grans (5-5-50 ' . '

in 25 m. of DM_The 50 mxture was cooled, and 3.2 grans (5.5 nmol es) of
N-t - butyl oxycar bonyl -L- tyrosyl - D-al anyl - gl-yci ne, dicycl ohexyl am ne salt,
were added. The resulting m xture was stirred at OC. for 10 mnutes. HBT
(0.74 grang;-5.5 mol es) and DCC (1.1 gram; 5.5 mmol es) were added, and
the reaction mixture was stirred at 0 C for two hours and at 4 C.
for 48 hours. ﬂuesu&wg_wésﬁéﬂnued hy S5 filtration

the filtrate was evapoAstlyyd, ¢alculateddor C,JHENJO3S (4816): was di ssol ved in et hyI
acetate, and the et hyI aCﬁltgeg $%I ﬂﬁ%ﬂ g%tract ed with I'N sodi'um

bi carbonate, water, O. b 6 ter. The organi c phase was

dri ed over magnesi um SOJ Nat & aBdtylbafcaeafior Bt-efrdsyl vV BCUQlahA -Oglyéyl 3.15-gr anms
of the crude tidtle Obenylalann‘ oumed .meThoxybenzylivi dt - wasteinhlansidd. ved 1 n chl oroforin
and was applied to ﬁ\oé) %!yg? rogen ehloride was bubbled into a solution of 1. 3gams (0.027

roduct fromPart B in 40 lactal ac tlc acld of aniso .
1, 586, 521 " - and 4 ml. o tnethylamme After 20 ﬂﬂtt)e tu G ace

and Davi dson SI | i caamgkthe amiiltm:praeipitﬁtedvaw;:blkcad &hd& ﬁngi’ ﬂdl Qﬂh) The collected -

chl or of or m met¥anol h |§| -in 1 vaSID ,anﬁrt mixtune wasegopled 10
conbi ned on the ba 5‘ 158 §£‘T§'@ ) to -
give 2.4 grams (620 dda f uwait»yd f :

Anal ysis, calc gl at edf PEE. '[!Hateshm ;eﬁct oﬁ@ﬁxt&@ s sttrred at 0°C for 2 hours and then at

C. 58.27;- H 6.90; {[C.Jor THhpursche ‘"e; 0“ teéean eﬁl tegvﬂscqnmmO acﬂa
anal ysi s, found: Ty{vas mmm iadm bl bXnat ’mt 9 10
F. L- Tyrosyl - - exttagnthien -w Hyeﬂydwer gnesn esu te ﬁh ncentﬂatedl vacuo The '

10 met hyls - S et h hsultmg: Gé cetqtg F\mf' edopy na colwinn acet|
aci d contai ni ng 2 nbom x° K?m a"‘ ‘L ﬁ;ﬂ’ nﬁ‘s‘é ed 2
gr ams (3 nmol es) of otthemw i‘ij’yQ tlo fro 6%&14}] é

bubbl ed i nto the reatBi(©r ®, OMSQ).f or 25 m nut es Et her 15 then was

added to the m xture, re The resultlng

precipitate wes fil terﬁlgbqyasﬁéc&maagﬁ%%ﬁf?m&ﬁg% portion of the 2
precipitate (1.2 gransFounds Glise9n \H k.34 NpIGS3Ci ent buffer (I'vol. % pyridi ne
and 0. O5vol . %acetlcaldln wat er, Y of 10 m . The :
sol ution was appl i eggg 0 a 2- d ”5'3‘%’9’)5 Lﬁﬁ% ﬁ’&%‘é&ﬁaﬂ%‘xoﬂs H,,

(acet at e) previously equilibrated wit h the sanme 20 buffer. The eluate
was nonitored gt 280 nky laﬂdT}trml f r-oplrnnysltegiyc)dct |lonsphuyllahnyl20 Songpi ned

and |yophili z€ c acl foI I
| yophi | i Zati on fronk,a}?,g! i‘%#lg} acial ac%‘: “‘E{q‘ - ‘éﬂ%&% ‘fl\é?gjﬁ gave
0.59 gram of the tlbdhsbleddmpﬂumdxtu ezld»rso rﬂx te W Y give ,

cal cul at ed for. CHNS®ES2(ss@us (HO0)() of the title °°mP°“"d [al3® +12%° (§6=95» INHG). 71 N, .
12.72; S, 4. 8535 und: C, 56.63; H 6.72;
12.63: S, 4.69. Anino aa"yé's’ oo f°'§%“‘h§‘|§w' ﬂ.14@@ Aa, 1.01; dy, %
1.00; Phe, '0.98; NH3, Boudd. CE)&@eﬁfpl &, 5,0630N, 11.48Pr €panat i on of L - Tyrosyl -

eucyl am do_Acet al coget™RRPE AP T op: tar Bl ST ey e e,

d(+) a- Met hyl benzyl am ne Salt. To 20 m. of ether were added 12.5 gr ans

(0.05 nol e) of 4Na- t ut yJ. ox ca pl¢ 9. euci ne hydrate The nixtuse
was dried over nagnﬁg& ‘1’," (:r'ilt'hi%ﬁt coﬁ@%‘ﬁtr'at -clhepylalgnst o N The
resi due was di ssol ved AI’IN"? M Buiglox nﬁndNi bemémaul Li-NgethRhidt] f)e VS '
added dr opwi se?overmﬁh @%L%gl eS EI’I od to a rrelchanlbcall ILy s}tl rrecizsl6 |3cool ed
oxycarbonyl-L-met .
(0C) suspenSI n ofg 2 ed in rmEI S‘F cm etlfer Theysuspe:sml:'w;: E:xtract%d’ i

four tlmes with 100 ml. of cold 1.5 N citric acid and water. The resulting organic
phase was separated, dried over magnesium sulfate, and concentrated in vacuo. The
residue was issolved in 150 ml. of THF, and the solution was added dropwise over

S0 30 minutes to a mechanically stirred suspension of 0.6 mole of potassium hydride in. 50
1000 ml. of dry THF (0°C.) containing 1.0 g. of 18-crown-6 ether. Methyl iodide (25
ml.; 0.4 mole) was added dropwise over a 15 minute period. Two hours after
addition of the methyl iodide, a mixture of 20 ml. of acetic acid and 20 ml. of THF

was added dropwise, followed by 40 ml, of ethanol. The mixture was stirred for 30. :

55 minutes and then was poured onto two liters of ice. The pH of the aqueous mixture 55
'was adjusted to 7 with 2N potassium hydroxide. Tge aqueous mixture was
extracted three times with 400 ml. of ether and then was acidified to pH 3 with solid
citric acid. The mixture was extracted three times with 500 ml. of ether. The ether



hydride suspension (22.1w.% suspension in mneral oil; 0.154 nole KH) in

200 m . 40 of THF containing 0.25 gram of 18-crown-6 ether. Methyl
—+odi-de {64 m ) in-10m- _of__40_'lIHF_i—hen_uas_addecL-dmpw-s € =N 15

mnute period. The mxture was nmaintained at Oc. for 3 hour and 5 m. of
icacidin5mnm. of THF then were added dropw se followed by 5 m . of
ol. The resulting m xture was poured onto 500 ml. of ice, and the pH
e mxture was adjusted to about 9 by addition 45 of I'N sodium

The aqueous sol ution was extracted with ether and then=™5 was
3—by—addi-ti-on ofl 986,621y citric acid The acidif2&d aqueous

suspensi entrimr&@&nmra&aa@h m.&Jbvexh@gnesumhﬁufaermu@%oateher extracts were

washed wiik bacman‘oexrsynqlram heagy)cTh umﬂaﬁdissylvedmmsamﬂcdntrat ed in vacuo
to give YQa Fa%@ sc[ar‘éwné f)é gﬁ%g‘%) %gg“r:pé'e tF dzg‘atlon of the
prodyict cted starting
natgdrjl al Etdi fragen vvas . s°s’o 5ed I n e(t@hoé]r and 2'5 m . §(0 05 nol e)
of t-butyl am ne Were ether solution was dil uted Wi th petrol eum
ether and cdwpises goigy! fﬁa%%ﬁﬂ ate (5.4 granms) formed and was
renmoved. Thegofiid: tca 9e|5waﬁ @)( with INcitric acid and then with

water. The. organic ase was dr| ed over nagnesium sulfate and 55

con®ntrate \ ty & L-mgthiony s) wa® di ssol ved
i R SR o

lon aleA and
d(+) a- met aﬁarmaswawvea %0 ml 1 domiionass cosled ®d over ni ght and
t hen was fIstq. eamddSBml m f4cm¢de)9fl$® emwo omaﬂdelé#wld@éha«blt)) of t he title
o et e R BT A S
an rousam onawas ubbled into the mixtu di
, 1 586 52liybe for one hour The réaction mixture stirred for four ho ?qssat Ai’é& ﬁd&hcncal CU' ated for
C20H N204wz(s36|ﬁe<5 tommﬁ5f ébld TN N&HGG, soldtion/ Tﬁe’-laquﬁmsmdpenﬁipn 3. 83; H 9.05; N,

7. 3§0 B iragte traciiw ey -w_th veades QE:':;%; ,0 10 80
HBJ\‘.FC_;‘- ’éfﬁ'get‘lﬁ ’Mgfuédf t tlt compound, S

buiyl oxyctalg,bmyh eurs, rm{ 1,t)r epar ed by neutralization of the
product from Part w th ci tr|c acid and extraction into ether). The

m xture was AgBpibsalcyated ﬂﬂz 923K or of ormate (6.7 m.; 0.052 nole)
I

and 2bF net hylggpadhel 56‘63( . g5 N, 52 -mol ) were added. The mst ure was

stirred for 10 m nut es at - 150C., 10 and anhydrous anmoni a was bubbl ed

into the redeNdBum a‘ﬁdh?‘“'methyl '-:L"GC‘SM‘Y‘P'P then was continued
o B A PR R T P

sodi um bi gLy d dhloeide Wae €ll o ther eesuldng ﬁmmramrezt with ether. The
et hép | ayremutiehdhe ma‘suremen ae&mdremlmhetbeﬂ@dlth iuitl paenp atgwas wat €30, dri ed

over i ture was coo ed M%\‘ﬂg Pl@ E;%df loh ue was 15 °
arystal I, d&’ 81 10 s, € ERBG058 Bdies @ymgqb SholeP gi Ve 5.5 grans
(48% of of- ttlhfyldxyct lﬁmﬁldﬁ]ﬂmu amlm, nd [(12373 ZKQ.SS fiiole oD@ w2t (C = 1, MeOH).

AnaPysi s, adéesl Jdie aqseldns @rxtl@:eﬁgpz gy d pn f 489 90:35N, 11.47.
d: C x e w coole tdb ered.
Foun 0 an o:l The onl ST 1ssolved m

t
1.re n%eﬂt ﬁﬁl"; n
-t But yoxatear dndp nsouﬁba Mﬁhetets bssikely awithy INMiodRm 20 To
g{) of bigd rbmaal watered. T5cN attmjaoad;ntltaw#r: heetml acaﬁtea{lpts@t emnd 3, .mM . of
tr| hyl

sY"; %ﬁ%ﬁr& g"ﬁ@ﬁé’g}éﬂ ‘g ‘el Mg e fduct ¥ om Part B,

Dry hydro othereactlon mxtuefor 25 m nut es.
Et her then was added, and the mxture was cool ed. The resulting precipitate

was 25 @leleggg ggzs%dg?{gz)éob?sans) The col | ected hydrochl ori de

salt was di ?O%L%e sz fol3oDMF.  The . resul ting sol utiongwas cool ed
( 0.02 nble) of dicycl ohexyl ani ne were added The
m xture vvas BINT erd- &utyl@xmarbbmﬂ -1D -ntiyresstt esD -an'dﬂ)iB $bg=b’|am§‘ {0.2 nole) of

et o
N £ Ut PRy R alN o e*? Lloshi ‘@e gk olluangtopy 2.7 gr aue
(0.02 nol giking ?br'&ildéd {8%8Tn iwelp rt € reaction
m xtsar e V\mm'gbm cHieridle was buBbIedilmuTthe atxuﬁe for 25a1udutbah§thela»t/as addsmct enpewat ure for
24 30 the mixture, and the hydrochloride precipitated and was filtered-and dried in vacuo.
A solution of 5.0 g. (8.47 mmoles) of N*-r-butyloxycarbonyl-L-tyrosyl-D-alanyl-
glycine, dicyclohexylamine salt, in 40 ml. of DMF was cooled to 0°C., and the
above hydrochloride salt was added. After stirring at 0°C. for a few minutes, 1.1 g
55 (8.47 mmoles) of HBT and 1.7 g. (8.47 mmoles) of DCC were added. The mixture’ 55
then was stirred for twenty-four hours at 4°C. The resulting insoluble material was
removed by filtration, and the filtrate- was evaporated in vacuo. The resulting
residue was re-dissolved in ethyl acetate, and the ethyl acetate was washed
successively with 1N aqueous sodium bicarbonate, water, cold 0.75 N citric acid,



hours. The m xture was cooled to O c. and filtered, and the filtrate was
evaporated in vacuo. The residue was dissolved in ethyl acetate, and the
ethyl acetate solution was extracted with [N sodiumbicarbopnate water

0.75 Ncitric acid, and water. The sol utiori then was dried over magnesium

sul fate, and the Solvent was 35 evaporated in vacuo. The resulting
resi due was dissolved in chloroformand applied 35 to a 3 x 45 cm col um
of Grade 62 Grace and Davidson silica gel. Elution was effected with a 7

chl or of or m&et hanol step gradient [CHCI 3, -CHCIWMOH (9:1 by vol.)].
Fractions were 2onbi ned on the basi s of t hgsdl32€C profile to give, after 29

evaporation of — solvent rans . (39 01, the t11le i
re"(c s, 10 S IR et R SR el
0. 95-0. 75, CH( CH3) 2;to 8ivR 4.1 g. (wﬁ)bﬁmue m.Nund [&]3s - But’yte:xg/s;ammw DL
tyrosyl - D - alanyl I - rrethyl - L -

| eucyl am de.- Tg a m Xt 61% 'ysé%lc l"cﬁd f°g Q(F}y %%QQI aci al acetic acid
containing | . of 45Found: @nsss) eHV\es;_e qxd eql32 0 grans of the product
fromPart C. The m xture was 45 mai ntai ned at roomtenperature for 30

m nutes, and ether t tb?ﬁ%a%ﬂ@ﬁs's'fﬂ@dﬂm L% Almd odoﬁb’e@i” &het 109eNH,,

resul ting precipi tate was col lected and' dried (1.63 graifis). The
col | ect ed hydrochl or| dﬁ Ba.l Tyrogyb - d)ssalﬂnyledglyéylsa mphe@ialdBMF NandnahﬁS grams

(0.05 nole) W ?%%? g rosy Dogflt an cr ne, Fffﬂ
di cycl ohexyl am ne s % % %‘ heypro ut es
at 0 C., - 50 and 0. uarmn ’6"%%@ mifokes m m&%’%ﬁm 05
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36 Foot NOk&ytnotd td TMIE M kot | NnUed G L - Tyrosyl - D -—aranyl - glycyl -
L - phenyl al@anyl-TdosylN. D -MBRANL . sy = £LD - tej nyl@m de acetate.

( Exanpl e B9thyld. S HFi:I?ysfl):’-l’dyf_tdnﬁﬂWdé a&é"z. aﬁpéljézggﬁlgyﬁurriﬁ. -él.a When tested at
0.3 ny./kg. ¢ E—e‘n‘?f P%Vm’%ﬂ;‘knd paw | i ck was 33.92.3 seconds, latency to
escape junp B3 .olnds ane. nal gesi c sponse was 10% for HPL
i b0 fagrcp et b A0 A IS s BEEPRESAIES, 1000 1% Thei
phar mace HRIlcaid 60%afoc Ept abl e non-toxi c aci d addi Fi'on sa s, the invention

provi des a na%%ﬂdgtg c%f erch) arliglg o2 alrjlr)]l?f? of dggirrllélga I V\:héj‘ch conpri ses

cl earing dtcfge Eﬂ&%i_ 8% g i agfid T teglyy protected

compound gadpatify Eomipundsof toimta § WhEh BB beal '@Z‘%‘;ﬁ”ﬁﬁ%ﬁdﬁ% id medium and

opt i ®nal Ifyonf thervorrespandiglyr praeeted icoapduyd acmﬁpﬁlﬁ%leh RAGEbstanally aci dsaddi tion

salt. Th%ﬁ{f@(\)@ﬁﬁﬁ@dﬁ&mﬁg optiangliviosmisg 5rkarmaceuticdlly ddccaptaisosi t i on

CONpr i Si NG " FnERALATNGHhdr prdvideds ﬁa};@mﬁ? hiYs @A cd ciation with a

corrg(())und nhﬁmfaeflumuilg atcepfdble ex‘éiﬁgdfnt% ,am&%ﬁ%@ﬁﬁ%%sﬁ%ﬁ?ﬁb' e non-toxic

aci &0 addior a pharmagenticaliy-asecpiable apmitogic agid hdslition 34)ts dferenfdadagneshodh a d®NMposi ti on
% F’H‘%@Jtai cal |l y-accept abl e

conpri si rifath %‘ﬁfif 13&2@&?2&!@%@1? 2‘3%?%,%!1%?, oticimm b s

non-t oxi GvitkGyhdr tichlRthcSeplableldnéipigm! | NT O assoch a °SHOWFLN .

phar maceuti cal I¥- accept abl e exci pient. WHAT WVE CLAIM | S:- 15 1. A
corrpg)und of 1. ompo! of fe g;gg'ltlaf la 15 (L)
(D)~ (L) ‘- A&empeyndorh g g OR ORIal 1 11 11
la I 17 R | 11 I (L) (d) w!l w R a R Rs CH2 ~~

in which L and D, when civhgqchirality; @Rl i s hydrogen,

C -C primary alkyl, g allyly 20 1 t R2tis hydrogen or C -C3 primary
al kyl, subject to the'liffhtatRon tRat wian R¥20 is allyl, R2 is hydtogen;
R3 is hydrogen or C,-CS/ rimary al kyl;k i syCLl-C4 primary al kyl or Cg-C4

secondary al kyl ; n
. \,/J \_/I
. '.
. oY

or a pharmaceutically accptable non-toxic acid addition salt thereof, in which L
and D, when applicable, define the chirality; '
R, is hydrogen, C,—C, primary alkyl, or allyl;
20 . Ry is hydrogen or C,—C; primary alkyl, subject to the limitation that when R 20
_ is allyl, R, is hydrogen; !
R, is hydrogen or C,—C, primary alkyl;
R, is C,—C, primary alkyl or C;—C, secondary alkyl;
R; is hydrogen or C,—C, primary alkyl or C,—C, secondary alkyl;
25 R, is hydrogen or C,—C, primary alkyl; 25
R, is hydrogen or C,—C, primary alkyl;
Y is hydrogen or acetyl; :
- Z is hydrogen or

OY or a pharnmaceuti ca.: |y af_!}gap‘t %bl e ﬁ(?p-t@)(*j,c acid addition salt thereof,

ﬁ L
—C—NHR,

30 in which Ry is C,—C; alkyl or hydrogen; and W is isopropyl, —VR, , or
—CH,—X—CH,, in which Vis O or S, R, is C,—C, alkyl or optior?glly substi:uted %
aralkyl, and X is O, S, or —CH,—, subject to the limitation that, when W is
isopropyl, R, is C,—C, primary alkyl.

2. Compound of claim 1, in which when W is —VR, and V is S and R, is
35 methyl, then R, is C,—C, alkyl. - 35
3. Compound of claim I or 2, in which Y is hydrogen. '
"4. Compound of claim 1 or 2, in which R, and R, are hydrogen.



R5 is hydrogen or C -C4 primary al kyl or C3-C4 secondary al kyl; 25

Rug is hydrogen or C1-C3 primary al kyl; 25
R, is hydrogen or C -C3 primary alkyl; Yis hydrogen or acetyl Zis
hydrogen or 0 -C NHR8 30 in which R is C drogen an!/\N
is i'sopropyl, -VR,, or 30 - CH2- X-CH3 ﬂ’w@ Ky’f i s
Cl-C4 al kyl (Qr optionally substituted aral kyI arfd CHZ-

subj ect to limtation that, when Wis |sopropyl R7 is Cl- C3 primary &
al kyl . C%ncpé nd of clalml in which thg%V\é{s VR and Vis S and RO is
35 rret hyl —ih-em S —aaH- 36

T\ lq V, AN % LI A Y

35 3. Conpound of clFastnetes wrTadle lilhcostived Y i s hydrogen. 4. Corrpound of
claiml or 2, in whi chGi?L afardd -ark - halahybgesiyeyl - 136 f;enylalanyl - L- N
B

met y - ethyl - cysteiny amlde acetate
1,586, 521 HPL = Sy awyhcr SBleFgILMBESE to Table |11

continued G L - TyrosyIEJ Descapiﬂ gl ycyl - L- phenylalanyl L- N nethyl
- S - ethyl - cysteinys. aMhedeesasoete.Bm Jkgaenrly @o Bipd palv lidkRlas 3354213 Isepands,| | Ck.
EJ = escape junp. %"th pfsmge“at l%eoslhwwdsaqdap@myr«tseomw 18 derl i ck
was 33.92. 3 seconds, I"af‘f1 ?o escape junmp was 129.011.5 seconds and

anal gesi c response V\/aslnlﬂﬁf@lf)ﬁ”io fﬁ?'coﬁﬂdm@%f&(ﬁfulaﬁ]per .l'erhnadﬁyutdh%at:anﬁ:m@
conpounds of fornul acdeptpiie r&e—ua;ﬂndactndhaddm aalus:ameumeoad;d roardese tmdnlio&l of

non-toxi ¢ aci d .addi Teei‘f"‘§efl°t“§°““@ﬁeff|°ﬁv% Pl paring
conpounds of f &r nul }l';,dw;lc% cSROTdine] yg”é&”ﬁﬁ%‘@‘ ‘5@ X
fromthe correspondm&g{o)nclchk:iataaame sdpmpoun orrru a WI
substantially 5 anh wmva‘(&lpd fmtur armyvidenal ptmma@nmaﬂ lflmsntpln oraprlsmq

on

phar maceut | caljy acg E éff"‘%%}& mmﬁ@m‘m:s‘ me aﬁand
further provi es a Q‘h@,ﬂ pdsitidR @b p&tal cal I y
accept abl e exci pi entpharmamswy-atqemablwnbh‘rtcmm dmdn odlt mcneofuhta apsogi@tion  or

a phar maceuti cal | y- #&b eprrapretipaliracesiable sxsigfentddi ti on salts thereof and a
met hod 10 of maki ng syaiwPwaoepRpitis.Qan conpri sing bringing a conpound of
formula | or alSphar maceui icerabdu)idacnepgbmkle'ommtoxi c acid addition salt 15

t hereof into association wth phar ceut | %al | y-acc §t ab{ﬁ exci pi ent. V\HAT
VWE CLAIMIS: - 15 1. Ac rrpo %he §RE mul a

15 (L) (D) (L) (L) ( nl 1® ul" OR ORI()

Co- H +-- NZ HR-OHN—CHONCHZ | !

|-0la R4 Re CK oaZ 3§, 4 R a3 3 A-or a
phar maceuti cal | y accot abl e non-t oxi g*aci o‘ additionydalt lt'hereof i n which L
and D, when applicable. define the/&@ rality; R iA\hydMogen, C C) primary
al kyl, or allyl; 20 R2 i g}Pr ogen or Cu primary al kyl, subject
to the limtation that when R, 2 al lyl, drogen R3 is hydrogen
or C1-C, primary alkyl; R4 is C - primary al kyI C4 secondary al kyl :

OY

or a pharmaceutically accptable non-toxic acid addition salt thereof, in which L
and D when applicable. define the chirality;
R, is hydrogen, C,—C, primary alkyl, or allyl;
20 R, is hydrogen or C é, primary alkyl, subject to the limitation that when R, 20
is allyl R, is hydrogen:
5 IS hydrogen or C,—C, anary alkyl;
R is C,—C, primary alkyl or C,—C, secondary alkyl:
R is hydrogen or C,—C, primary alkyl or C,—C, secondary alkyl;
25 R is hydrogen or C,—C, primary alkyl; 25
; is hydrogen or C,—C, primary alkyl;
Y is hydrogen or acetyl
Z is hydrogen or

o

I
—C—NHR,

30 in which R, is C,—C, alkyl or hydrogen; and W is isopropyl, —VR,, 30
—CH,—X—CH,, in which Vis O or §, R, is C,—C, alkyl or opt:onally subsututed
dralky1 and X is O, §, or —CH,—, subject to the limitation that, when W is
isopropyl. R, is C —C, primary alkyl.
2. Compound of claim 1, in which when W is —VR, and V is § and R, is
35 methyl, then Ry is C,—C, alkyl 35
3. Compound of' clalm 1 or 2, in which Y is hydrogen.
4. Compound of claim 1 or 2, in which R, and R, are hydrogen.



Rs is hydrogen or C -C4 primary al kyl or C-C4 secondary al kyl; 25

R, is hydrogen or C -C3 primary al kyl; 25
: o i | : L < hyd L ,

hydrogen qr 0 11 -G NH R8 30 in which R is C1-C3 alkyl or hydr ogen

and W is isopropyl, -VR, or 30 -CH -X-CH , in which Vis ,

R is C-C4 alkyl or optionally"’ substltuted aral kyl, and Xis 0, S/,o0
-CH2-, subject to the limtation that, when Wis |sopropyl, R is
pri ma:ry3 | kyl . 2. Conpound of cl ai 1”58 ,SZIi n whi ch when Wis -VR9 ancl
and RO

35 3. Conpound éfComlpmnd bf ddaim?], onhlmhlclhRYlSHB!dtv%dr ogen. *4. Conpound of

claim | or 2. i§ TG 3R % AbRnA:

1,586, 521 8. Compound of claim 1 or 2, in whlch R is hyg § Oorrpound of claiml or 2,
in which R3 is bydarﬁ;g;eﬁuotﬁclaxﬁanmmu whith Zligi.m | 2, inwhich R4 is
methyl. 7. Conpound of elaiml or 2, in which R |s hydr ogen. 8. Conpound
of clarml or 2, in which R is hyoﬁ’ogen 5 9. Conpound of claiml
or 2, in which Zis —C—NHR, 50 -CNHR, 10. Conpound
of claim9, in which R8|s hydr ogen. 11 Conpound of clalml in which Wis
- CH2- X- CH3.  12. %ckaperind obelaim umw mh Pl“xx_é%ﬁsulfur 13.
Conpound of cl a}zrrbg of ﬁlg‘ glfu ry alkyl . 10 14.
Conpoung of cl al3WC$ﬁpodnﬂo N1 BI'Z']S wmhfw, lis C,'1-5C, primary ¥kg@isyl - D - @l anyl -
glycyl - L - hun babmylofclamlxlmhlﬂy& is thethyl.net hi onyl am de, or the
hydr ochl ori de ol Tﬁ&% at’% §?'§‘I"l Zﬂé"r yhotl - BBe"yEla"y' gﬁy'ret-v‘ - leucyl -

) ) iohylami rochloride’ or thf cétate sal
gl ycyl L ph Yﬁ leucyl q?é&f ghenylalan gy | anmi de, or

t he sesgui hydf omhhmnyldmdermnmlacsekcml@dxseﬂldmdchmnemfetate saltlﬁerao? L - Tynspsyl - D
- al anyl - g A L L - Ty yl ycylfnetlhronﬁwﬂahﬁawé dr -t he

hydr ochl or| d ‘?“tyl %ﬁ °}§:’d°;zi athitl 20Y! shed YCY! - Na -

net hyl - aﬁhﬁn * - mé& nyﬂ metNionyla lthe hjzdroch a6 krihiyfatae, or the
hydr ochworl d éheteof. hydr ate salt *20 t er eo 20

20 19. L - Tyr |L- Tyrosylgi alany L- ph N
nmethyl - L ?ﬁgﬁ% ohy I"éfrtr%" #?]"g‘i’t% %éessa Wﬁ?’ﬁ?l %?’ﬁ d'?et% acet ate sal t
thereof. 20. L 20. Iyrwy}ydyl- rD--alaairla-nglycyi dl y piénylalahyl-- phem)dtl@llanyl - N -
met hyl 25 25 S§- eﬂBl-LetCMﬁmﬂamde,oc 9@? ie|saltrthdecof.or t he acet ate sal 25

21. L - Tyro lanyl - g sl.y per@laanw Ny rmel& | - L -
t her eof . -1 cylamlde 1ﬁ§ % It the [ ary ycy
phenyl al anyl ﬁ“ anf@UC yayn dg, . q;heﬁ)hl@a,gpetsate salt thereof.
22. L.- TerSx}ekhoxyHanyl allany:kstem)qﬂnydwlor tthhydroplh of -S-p-
met hoxy@9enzy| Rer ao‘}O“lPFl £ lalaf‘dther 88f. 30
Al S e ﬁ“&wfﬁ?‘ :;fgit:é*r* g 30
phar rraceutlcairinmammptaa s&ntMl@ahmtdhsa&da J nuca,au&ah;tﬁnﬁ.hgzﬁ eof, which
conpri ses cl B'wma?uttlda&y-tﬁcmkqlm nefoxici gdfadtbmntsh& correspondl ngl y prot ect ed

conpour? of for ’%ZW:‘EW;§ u%?ﬁ‘ risjne g | ﬂ& acruperly-agseraPiedi umSand

exc?ﬁ
optional Iy formsg Bmp Cldlm 3% GReTER BletonPBurd @k frmagh d addi ti on
salt. isa compound as defined in any one of claims 2 to 21.
26. A process according to Claim 23 wherein the compound of formula 1 is a
40 compound as defined in any one of Claims 2 to 2I. 40

27. A method of preparing a pharmaceutical composition which method
comprises bringing a compound of formula 1 or a pharmaceutically-acceptable
non-toxic acid addition salt thereof as defined in any one of claims 1 to 22 into
association with a pharmaceutically-acceptable excipient.

45 . 28. A compound as claimed in claim | substantially as hereinbefore described 45
with particular reference to any one of the Examples.

29. A process as claimed in claim 23 substantially as hereinabove described
with particular reference to any one of the Examples.

30. A pharmaceutical composition as claimed in -claim 24 comprising a

50 compound substantially as hereinbefore described with particular reference to any S0
one of the Examples.

31. A method of preparing a pharmaceutical composition according to claim
27 comprising a compound substantially as hereinbefore described with particular

reference to any one of the Examples.

L



35 24. A pharmaceutical conposition conprising a

phar maceuti cal | y-acceptable 35 excipient in association wth a conpound as
defined in claim 1. 25 A conposition according to (O aim24uhersi n +hew—-
corrpound of formula | is a conpound as defined in any one of claing,2 to
21. 26./A process according to Claim23 wherein the conpound of formula I
|sa4 » compound as defined in any one of ‘Cains 2 to 21.

40 27. ,A hod of preparing a pharnmaceutical conposition which nethod h
conpri sks_fri ng| ng a corrpound of for mllggﬁ or a phar maceutl cal ly- acc_,%pt asl e
NON-t OXi C—Beteade ke . Am-imir. to
22 into assocratl on wnth a phar madeuﬁ |SG‘RIN@ERccept abI e exci p| ent. 45

28. A conpound -as claimed in cl aCharer hﬁs‘?"&l | y as her-ei nbefore
described 45 with particular refe 8ty one of the Exanples. 29. A
process as clainmed in claim23 subsuagy, IBﬁ |E',w as herei nabove described with
particular reference to any one Agentfoetliexspplitaats, 30. A pharnaceuti cal
conposi tion as clalned in conmpound
substantially dan W@émmmmwm to any

50 one of the Exarrpl es. mdl@ebieeinapbee@meﬂg a pharmaceuti cal :
conposition according to cI aim 27 conprising a conpound substantially as
her ei nbef ore described with particular reference to any one of the
Examples. .. _ _ S 38 '
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