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0 012 401 Carboxyal kyl dipeptide derivatives, process for preparing them
and phar maceutical conpositio containing them BACKGROUND OF | NVENTI ON The--

invention in its broad aspects.riel ates to carboxyal kyl di peptides and !

Hi derd ¥t ives thereof which are usef gl 032 40Mverting enzyne inhi-bitors Ay }as .

agti hyperten5| ves. The corrpounds of this invention can be shown by t

[fol l ow ngC‘FB?"M‘EH‘Véd'“S*"[“‘EIﬂ“"’i’B“V\H@F%F FP’F?’%PHEFF{ B and pharigeudigtheoBPosiionter ent
‘and are hydroxy, 15 |ower al koxy®" 8% "8Pkenoxy, dil ower -al kyl ani no

| ower, al gqeRGROUNBESFMVERTIDRET hoxy)

1 20 acyl am n@hd ievaatioraih kie Kipad aspedty tebatésno edrbmyaify) dipabyitienand Herwetveathie@ufwhich -

© (pi val oydreusaf ah eonygrtingierzioa inhibsers landigs asibyresynsives The camronndsicAicdRYeNtiguch
as benzy¥a8:0p, shepm by ithe foldying {PrBYS: or substituted arl oweral koxy wherein the
~substPtuent is nethyl, halo or nethoxy, am no,

25 | ower al kyl ami no, di | over @ RY| amFﬁo hydf‘om?am no, arl oweral kyl am no such

- as benzylamno; [err] is Ig ge !
: 30 alkyl of from1 to 20 E‘y 5§ %‘&%‘@m i |,nc|°ud5 branched and cyclic and

unsatYrated (such as allyl) akRRyl groups, 30R7 substituted |oweral kyl
wherein the substituent can be hal o, hydroxy, |ower al koxy. aryloxy such as
phenoxy,wmmdino, | oweral kyl am no, diloweral kyl am no, acyl am no, such as

~acet am dbamh8® @renzeasambogr diffeydraiandhere hydery, di no, i m dazol yl, indolyl,

- mer calt o, 'QWP‘Q’FYK lthio, arylthio such as 35 phenylthio, carboxy or.

: car boxam gl? Ikv'g 5\94 ég%y 14 vlﬁ#gﬂtfﬁ% jphenyl or naphthyl, 35
1&Hhid ?yim

. substitutg

kﬁ}ép Substituent is |ower alkyl,

| oner al kaxyox@lower! amoxya(b ﬂWx@ﬂnKt)ﬁbxy) aNIcQWEyua{ kephdnpxyhet er oahower al kyl or
het erar | enveraitdxersyth subdnndexybenzyl , %/ryl or indolyl ethyl

40 substi tseﬁsewtearanﬂmPa%URgﬁiwte%er!?g\tera!hsr\e\u PiD BiResHstituantys me@ﬂb@@dq QrReshpxy.

het eroarl Qj}f @law or substituted heteroarl ower al kenyl, wherein the
substi t uegj ,,s;am 0, dihalo, |ower alkyl, hydroxy, |ower 40 al koxy,
am RQy arrmmmhrhmb acylam no (acetylam no or benzoyl am no) :
di | ovneral R Veﬁﬁlmmlﬂimmhablbyhahmm, car boxyl , hal ol oweral kyl, cyano or

[S)(ljlr I ?gﬁmbg ? éa%o gé k%/ é 0%%£§ &rr?aghqgghif%\%?angeetlé apd Fﬁcﬁ czatnoﬁulﬁltaeurl{aztgd ﬁsucmas a{ly‘ﬁyl
[errlweand s&uaﬁfu eaawermm whaddh ¢ subsiitie @4 béRslo, a{y&ony%wagakbxoram@mnchadskyl
45 [err] ighehygr @gmm Ibwearetkylarhikey | dnloph&ﬂgflamiﬁb\l\ﬂbvlahlkg'l suchmnapaémib e yI
| ower al kyl benpamide gy thmwammﬂmlamyl indplyld mesepeto omeeratiyitoid. arvilig Isea aso

| ower al k I""g‘1 EE; M%ﬁﬁf’?ﬁ? FSORiewestk3sY:  acetyl amino | ower  al kyl),
u

am ngsl o ubs v&hQrekrPWQ ul?slnmlw is h@’lé? a‘le%@ve?-!aler gb’l@”' di no

| ower al kh’rhoweral!é‘yp aHNQmeN hetLrQMe?’-EIKﬂ or hét@@gﬂldﬂer hmw&,r suzh kY benzWB&tG13r0
[err] is hydrogen or |ower

lower
guani dl no |, wérlg:gj? ML : cahidk y\%av:iglo?\)éllfonb:ﬂfggﬁ‘)%ﬁm‘n gséy]’low%r%g;ﬁa’mmo

mer capt 0 bAvMasralia oy | hetdrod rnewalauka mt. t Oorl QNETalk@l ortion by amino or acylamino

' 55 [err] an(dce{,t\éaml o palerkeylapmect ed to gether to form an aI kyI ene bridge of

~from 2 ty eaﬂ 'd'ﬁ‘h’e'ﬁl I%éydfﬂgm B loyer plkg; car bon ato
ok R gy A s,g ik o M e
cont ai ni nglkﬁ) B&lo ASwWED NG, éJépiainbtl aIiWIt h

~represent g'al,&y" ; m,g';ﬁ ' '" kyf' ’ﬂl

hydr oxy, Inoueoi@l lkmwalkyl mryalobw} aliof, rdérh@wroalekylkyn lawelr alnc thidewal sieyit he
phar Egc@%%}*gg:gb a‘dgwg{taﬂyl ‘e sal tsl 't her eof — otk S——
60 TH® | R 'T o % phe <4 royY 1Rwe

Ea%i ol 3'syl WE\EP‘"’E gr‘"a?ﬁ’éﬂ‘&d""&‘ﬁal n
hydroc arannd Re ¢aé aoﬁ‘n@aea Q:ns'etﬁe@ 18 Fo¥m G INQRne bIFE .of Frem 224 BdrSon atoms, an

alkylene bridge of from 2 to 3 carbon atoms and one suifur atom, an alkylene bridge of from 3 t0 4
55 carbon atoms containing a double bond ar an alkylene bridge as above substituted with hydroxy,
loweratkoxy, loweralkyl or diloweralkyl;
and include also the pharmaceuticaily acceptable saits thereof.
The loweralkyl or lower alkenyl groups except where noted otherwise represented by any of the vari-
ables include straight and branched chain hydrocarbon radicals from one to six carbon atoms, for example,
60  methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, hexyl or vinyl, ailyl, butenyl and
the like. The aralkyl groups represented by any of the above variables have from one to four carbon
atoms in the alkyl portion thereof and include for example, benzyl, p-methoxy benzyl and the like. Halo

2

10

R

L 20

25

30

35

45

5¢

5



60 - met hyl , et hy\I". | propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl,
i sopentyl, hexyl or vinyl, allyl, butenyl and the like. The aralkyl gro@s

represent ed by any of the abhove variables have fromone to four carbon *

atohs in the alkyl portion ther eofq a)cb ﬂﬁ)ude for exanple, benzyl, '
psnet hoxy benzyl and the |ike. Hal©0 12401 means chl oro, brorm &i Edg

or f | uormeans/ghioro. stparoe iodo oa Ayl wherarmyapoéars inaany atlire adcﬂz:alsmpt whdre nat

r epr eseffPses W"V gm ergrtheyp aPPRpfeineluden oy exgsmries pyrid
f Q!\'exag P‘El%q o ?y];t i ute IQP? alky éﬁy‘g re QQM PiﬁW%uAs@u%%le and

t hi azol yl . err substltute ower eties are

exenplsi fi ed by groups such as [E HO[er HS-[err - err]-[err]-,
[err]-S-[err]- rr [ERR] and e?r] and e j oi ned '
- through the carb |trogen whrch they ttached forma 20"

4 to 6 nenbered rlN @h may contaijp one sul fur atom or a doubl e bond. .
Prefegpred rings ha\}e the formul ae: | ] 30 where Y is [err], S, or [err].
Preferred are thos@ conpounds of Fornula | wherein: R is hydroxy, |ower

al koxy, |ower al kend@y;Chart. diflerCH. iy | oy~ {Cld) d-ovRH~e8-ki@Hapi-no | ower al koxy,
acyl am no | ower al koxy, acyl oxy |ower al koxy wherein the substituent is

met hyls, hal o or nmethoxy; [err] is hydngxy or am no: ‘35 [err] and [err]
are hydrogen: [err] is lower alkyl or jamino |ower alkyl, [err] and [err]
are joi ned to formthe pi.BFECHRA-IHNgC-abiHadCHled aabeheaiivahere Y is CH2, S

@née(%? I S %S S&TI nelg pr evi ous!toéw%tél I Iﬁr\rqor‘e Eﬁé’ fertraed corrpounds-
are t,ho ﬁ*—"iﬁ”rﬂgf’

al kyft’1 3o h %r?% Tg Ii?’b°”n"’";§1 O IRT e t‘*&?‘é"ée ?° e fn %"r"éi“h t he
al kyl group has 1-4 carbon atons and the substltuent S am no, arylthio,
-aryl oxy .or arylanino, aralkyy—oY heteroaral kyl rein the al kyl portion
has 1,to 3 carbon atons suah as|phenekhyl orn nd@l yl ethyl or substituted
arIovveraI kyl (phenyl |ower a or napht hyl | al kyl') and substituted

het s&bar | ower al kyl wherein t g%ﬁl kyl groups have 1-3 carbons and wherein
the substituent(s) is halo, al o, am no, am 5% kyl, 45 hydr oxy, | ower

al ko%(oy Qh quyngHalg)élr Mgﬁt preferred are conpounds. of Formula I wherein R
s hydr OXY peterte@tid t@rﬁmmrerafrmm% ks [err] and [err] are hydrogen;

50 [ er R]s hySrofetoligt aliiky, 80WeR BIkérBME Erici ekayloxy, Gfidwler ARdarhifs ib]rveraJH@:xyl QlyiRfho
t hr ough t'?mefcaéﬂom Acyhaxd Iavver raltgamvlaetrejmlteosubﬂnmnp Isohéthy, hafo bhiapsy) | ne or

4- rretho P’f‘/ d‘?"é’rr] is alkyl having from1 to 8 carbon atons, '
subsfltha, yéﬁ ,],o mgrrﬁ the al kyl group has 1 -4 carbon atonms and

- the SUbMdnBUEBEe jbiR oaﬂilfﬂﬂu thel; fé RHQ Shfih ; e Kyl
wher ei nRtines !BEf'nefd p;Ivonéry por tpl){or{'fha'geia to 3 c%‘t’rmll)%gr‘r’ﬁéatg%r'rséegh% hsrgés _Egﬁ%t hyl

or indol ‘yl 8tilhmbremrefgndvistonipotreld azer thokey brefepbd ngrhpduodweef Foryih |o\rhenaaphtt

| onef® aR'dg piky! anrinsfmseﬂ |t9 gcaioheip@s. Gulpstirutsd lowrerkeﬁ whergimthg|ajk |9r

~1-3 carbdff '§°’éﬁ§;‘*ﬁ Tin ﬁs@‘i?ﬁ?mz f‘“’? S)anTas ghaAct '"W? éF [ gt.ii'l?é

am noal k3Zslrlow mylrt Ikﬁl Mbﬁhﬂ owe? ki %Xi)sm rg vl wHefefn
preferredh@dldllﬁmﬁshw 68 Efbons AhDW smalssumueue:ksui@aarbrw\aphaﬁ.naeem{oarem ly 60
accefPt ablhedroni tosvet Blkex@ ok lovEnalkgr oduct s of Fornula (1) and the preferred
subgr OUﬁs Mot 'l?féfe ‘béfacféﬂpwdﬁ)ﬁfe':%‘i"“'?rdr”e‘efﬂ" the methods and subroutes

depi cte 'ﬁdjﬁkmf P’FOW‘?’]‘& equatlons 65 3

R? and R7 are hydrogen
50  R3 is methyl or amino lower alkyl;
R* and RS are joined through the carbon and nitrogen atom to form proline, 4- thraproime or 4-methoxy
proline;
R? is alkyl having from 1 to 8 carbon atoms, substituted lower alkyl wherein the alky! group has 1—4
carbon atoms and the substituent is amino, arylthio or aryloxy, aralky! or heteroaralkyl wherein the
55 alkyl portion has 1 to 3 carbon atoms such as phenethyl! or indolylethyl or substituted aralkyl {phenyl
lower alkyl or naphthyl lower alkyl) and substituted heteroaralkyt wherein the alkyl groups have 1—3
carbons and wherein the substituent(s} is halo, drhalo amino, aminoalkyl. hydroxy, lower alkoxy or
fower alkyl.
The preferred, more preferred and most preferred compounds aiso include the pharmaceutlcally
60  acceptable saits thereof.
The products of Formula (l) and the preferred subgroups can be produced by one or more of the
methods and subroutes depicted in the following equations
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0 Q12 401 TERR] As will be evident to those skilled in the art and as -
denonstrated in the Exanples, reactive groups not involved in the ;
cc’)'ndggsati ons, such as am no, carboxy, nercapto, etc.. may be proteqgiwd by
nmet-htotls standard in peptide chem’oét rf/ prior to the coupling reacti and
siibsequent |y deprotected toto 1% 4t desired products Mt hog Rout e
1([err] = H R 4 - .

Am des [ERR] Keto acid (or?e?ster, Tarﬁ?de'?or F"'hsydr?oxam' c acid) Il is condensed
with, dipeptide Il in agpecus s®HELHLOR NOPl NMalGyRAiear neutrdlity, or in
suitabl e organic solvent ([ely] for exanpld) in the presence of sodium
cyang borohydride to give 1? err] = H). ernatively the internedi ate

Schi ff base, enam ne, or 25 amnol may be catalytically reduced to yield
product 1, A wil beexidentéo thpse sﬂsye# D drarpn and ep demansusatertio thefExaropigs. RaEctive groups adi um
Gt S e RN B P L TR o R e
may Je &ﬁi}@;,ﬁcf,e%yed oy of e Bl & FRPRIIRG e S RPNy “pF ot%ct i ng
groups such as al koxy or benzyloxy or the like, they can be converted by
wel | - known net hodsusiseah, Asdhy@lalgysi s or hydrogenation to (1), where R
and/or [err] are 30 hydroxy. This is true in all the follow ng nethods
where the above situatrion exi sikdg Akt erBatyvely Il can be condensed with an

.7 . h - N . . . .
anmino acid |V [ERR_4d under tHelsame condltiogsy eld amno acid V.
Subsequent coupl i rﬁ%‘%& Kl oﬁﬁ?h@f'ﬁd'dg WSt T @M Ro -a-é%i vative VI gives I.
The known net hods enconpass reactive gﬁ&up protection during the coupling

reaction, for example, byyN-fornyl, N-tgputoxycarbonyl and N-carbobenzyl oxy
grou’ﬁs followed by their renmoval to 45 yield 1. Furthernore, the R function

may i ncl udg, QERVEPLLerE5hiBE 0P hRI mRUSHH) 9Bis RERFNbed Wit YibeptiBE #F mPhtu¥dus -
Condensbilordgtitialy hdar héUtSiity Yon i Ritdtle dr@ahicsoREm (CY,BNGEHekamdid) @SiBe pie ofi N
pept i deoditve ysiboroprabudride as giste ¢ YR? =0 eXlyancaivép dhel inteohded(alBCEDhifbbase, enamine, or

di p_h%nwfgmb@pmﬁsapa'\aizalUeed@ﬂ#myie@rpwumyowmg-Pvmde@evlnahq mresepegad i B%di ary
of “act PRacluEyam camep erf Ranqinigkel Bieiryio! ArBRPATHIFR WD ENTE MPLFA"E™8Y

[ ERR] m?f R and R® are ca(@%«::t -i !J %ﬁ&” llt:bq H an ax or the like, they can be

60 or W%émpﬁeﬂgkmm&b{édaEﬁ%%roﬁgﬂs%yoﬁgenaﬁoﬁo (‘I’), where R and/::/r RE are

65 40 hydroXylPhislBlirdecintalt tie follddthg fr@thens wberachalatfose simstion exissyi de or

hydr oxamni cAltesiaglyelnd [can Be cendidessd edthviint3mireedhd’ Vi I | under conditions
described for Route I to give I. 15 Alternatively the synthesis can be
performed in a step-wg8e fashion by condens'banI swWth keto acid I X [ERR

25 tx yield anmino acid X By Knoye; ods as'indi cated above under Route
1, X can be conden%ﬂcﬁr?ﬂo'ém’he—ae% RvetCrMMCYcobn give |. [ERR] 30 35
In the special case of [err] bemring an a-am no substituent, the carbonyl

and am no groups can be cenveniently protected @s a [err]-lactam function.

40 40 Method 2 Route 1 46 o
[ ERR] un.der the same conditions to vield amino acid V. Subsequent coupling by known methods with amino
acid derivative V/ gives /.
The known methods encompass reactive group protection during the coupling reaction, for .
_ example, by N-formyl, N-t-butoxycarbonyl and N-carbobenzyloxy groups followed by their removal to
45 yield |. Furthermore, the R function may include removable ester groups such as benzyl, ethyl, or t-butyl.
Condensing agents in this synthetic route are typically those useful in peptide chemistry such as
dicyclohexylcarbodiimide (DCC) or diphenylphosphoryl azide (DPPA) or V may be activated via the
intermediary of active esters such as that derived from 1-hydroxybenzotriazole.

2 et i BT SO S T 8 S R R AR 7 e
A R = < 20 KA

50

R g5
. ! !
V+HN -C ~Co-RE6 DCC |
. R7 (DCC = Dicycichexylcarbodiimide)
or
V1) QPPA
(DPPA = Diphenylphosphoryl azide)
60 .
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55 .The dipeptide |11 is alkylated with the appropriate [err]-hal oaci d '
(ester or amde) or [err]- sulfonyl oxy acid (ester or am de) Xl under basic
con%t ons in water or an organi'‘c solvent. X is chlorine, brom ne, iodine

or sal'’kyl sul fonyl oxy or aryl sulfonyl oxy. Al ternatively
synthesi s can be performed in a & 834 40% ashl on 65 5 0 012 f ERR] 5
15 X =d, Br. a& kyl sul fonyl oxy .or aryisul fonyl oxy. The am nY d IVis

al kyl at ed by the [err] hal oacid (ester or anmide) or [err]-sulfonyloxy acid
(egter or amde) Xl der basic condltl ons to yield conmpound X. This is
condensed by starﬁlar met hods B 0 R 20“ 0 indicated under Route 1'with the
am ngaci d (esteg_cOr osaf for d i ve cl eavage of benzyl

est er9 I (vvhereqf edr)r] Vi sqﬁq@nzﬁ%xg a&‘d % i's daaektlﬁ“\e; YW Pl ?yl el d conpounds of
Formula | wherein R&% al koxy and [err]r7i s hydroxy, and where [err] is

al koxy and R is benzyloxy, will yield -conmpounds of Fornula | wherein Ris

hydrgxy and [err] ig,al koxy. 25 25 =y, Route 2 30 [ERR]
35 be 45 * of X =d, Br, I, alkyl sulfonyloxy or aryl sulfonyloxy. The _
am noaC| d or deri vat| ve Vi is alkylated with the appropriately substituted

d ‘ @& °’ h!‘tj?’?ﬁ‘ffy?°6‘ky”a%%‘t"9?"sa‘?rt”ﬁbét&?€? ! ungercrapditiegs ¢
Condtst' Bie 33% ;éfh faectn BObetRMhed 8 2ot RATROYY Wacendll BB fiB! Ml 2
l. t Qrigak. vel ﬁe synt hesi's can Pe performed 1n a step-w se fashion by
condenS| ng an am noaci d - ester VI vvlth a su stituted
be 55 60 60 65 65. 6 0’2 401 [ERR] QO R -

[ ERR] - hal oa d_ e |as f ORYlOxMe@c&idCc acid (XII1) to
yi eF% t he intermeéﬁaf’e 7(Cd By r?([;'vm netﬁ(l(:)dse:%o %escrl bed under Route 1, X
can be coupled with an aminoacid VI or derR%ative to give 1. As desired,
protecting groups nmay be menoved by known neXhods. The starting materi aI S
which are required for the above processes herein described are known in
t he 15 tevieltiaminoacide@By kbewreakhdyly ak indigstedratiove dedef Rate k0N be cendensag with
mat \eri @mino acid garivriive V6 toeiveneral Fornula /, the carbon atons to which
[err] and [err] are attached may be 35 asyrrmetrlc The conpounds
accordingly exist im*di &t ereoi someric for nB8lor i ‘tﬂfroes thereof The
above descri bed synt'hesés can utilize racent es, enantl orrer
di ast er eoners a¥ st t+ §gCeut & rat-s. Rtheh df ast Wreidmhise pFoducts resul t
fromthe synthetic pr oce.,dur es, the diaster eﬁ2rer| c prodgits can be separated - .
by conventional chromat ogran};i c or fractional crysgallization nethods. In . - -
genessal , the ' ' ' D

In the special case of R' bearing an a-amino substituent, the carbonyl and amino groups can be -
conveniently protected as a jS-lactam fygction.

40 Method 2 Route 7

R3 9 - RS A1
' o :
MN~CH =C=N=C - COR® + X=C = GCOR
45 k ' '
Hi X!
%0 o ~R! R o R% RS

| ! U] ! '
_— R—C-C'} ~NH=CH=C=N=C --coe‘5
=2 . '7
55 ' R | . R
The dipeptide //f is "alkylated with the appropriate «-haloacid {ester or amide} or «-sulfonyloxy
acid (ester or amidel X7 under basic conditions in water or an organic solvent.
X is chlorine, bromine, iodine or alkyl sulfonyloxy aor ary! sulfonyloxy.
&0 - Alternatively the synthesis can be performed in a stepwise fashion
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am noaci d part-structures, i.e., 40 : [ ERR] of Formula
(I') are preferred in the S-configuration. The conmpounds of this invention
tormsalts with various inorganic and organic acids and bases which_are
alzs*e/’withi n the scope of the i nvgngi@ng@¥uch salts include ammnl ts,
al kali metal salts so |ike sodium and potassiumsalts (which ar
preferred), alkalim® earth mekdl salts |ike tha!cal cn@rm and nmagns _
salts, salts with organic basés 0\% di cycl ohéxyl amine salts,
I\l%g/et hyl - D- gl (T fEERPHs* X351 T S rmanTe® =afiadHrFRe &P8Mni ne, 1ysine
the like. Also salts withggrganic and inorgani c acids may be prepared, $
e.g.s HO, HBr, [err], [err], nethanesulfonic, toluensulfonic, maleic,
fumari c, carrphor- sy,l fonic. The non-toxic physr ol ogigal Iy acceptabl e salts

are preferred although ot her "sal ts are aI so 55 useful, e.g.. in isolating
or purifying the ol glgiuct The salt rF{seﬁsby conventi onal means, asfo
by ngacting the free acid or freen ase for e he product with one or

nore equi val ent BN &f ct-h@oaﬁpreep;wawe-cbarsre-m-m dci+camésol vent or medi umin
which the salt is | §O| uble, or in dpsolvent suchsas water which is then
removed in vacuo or by freeze- drying or by exchanging the cations of an 15
exi s§ing salt for ampt her cati on on a suitlabl e i on exchange 60 resin. The
conmpounds of th g}v n o] no%otensr n converting enzynme and thus
bl ock ConVér—S%?Hr cr'r IV|s alk ﬁ@%ﬁ: T:Z@J afd %%&Pﬁl Lhilie) o BRBIRoRNSid (edter or
Angi ot ensr ﬁunT pp%. @ ompbinl X 8Ris is! tAderRbPBE stpidaRS mbwodsOaser i Ng 20- -
can 2693 at t '1 Wr@ﬂth@ arﬂnﬁoﬁcr@l(éifeylai baRkesVesptoidal |y in ani mal s and
~ humans oaguu wa&retaﬁgs iobifenig estergi(@beze BY in barizylp and 8ds alioxy) pailbyield Fe“pwmj;
conver tdf figrmelaywhereiteR isatkoxy and &° GESWde’s{sW@F ¢ i alloppp aqcftis Renzy pay il visid,
Ther ef crompoyndniohFerawe tovhessin Rge Bresy 308 V& Py enzyme may |ower 7 0 0122
401 ,bl ood- pressure al ssulty2 potentiation of bradykinin. Al though the
rel ative inmportance of these and other possible nechanisns renains to be
est@%l i shed, inhibitors of ggngr otensin cgrgvgr&.hgrg enzyne are effective
ant | ypertensive agents in a variety of anipal podels and are useful : 30
cli bcal ly, for exanplg.c Ling y huian xpati-entsc wicoksr enovascul ar,
mal i"gnant and essenti al "hypeil ehsion. Seq, for e,><arrple D. W 5 Cushman et
al ., Biochenistry 16, 5884 §1977). The eJal uati®n of converting enzyne
inhibitors is guided by in vitro enzyne ilnhibition assays. For exanple, a 3
useful nethod is that of YwPiquilloud, A Reinharxt and M Roth Bi ochem
Bi op’ﬁys. Acta, 206, .136 (1970) in which ghe hydrolysis of
car bobenzyl oxyphenyl al anyl hi stidinyl | eucine is nmeasured. In vivo
eval uations may be nade, for exan'ﬂi e, y@g{/\g‘g §nsr ve rats challenged with L
angiotensin | by 10 the techni que+rof Ju ké and J. A. Jones, Proc.
Soc.“Exp. Biol. Med., 104, 648—@19609!—@1—641}1—@ -herfh renin rat model such as
that of S. Kol et sky et al. , Prog. Hﬁoc Exp. %nol Med., 125, 96 (1967).
Thus, the conpounds of this invention are useful as antr_hypertensrves in
treati ng hypertensive co mamal s, incl,udi ng humans and they can be
utilfzed to achieve the reduction of bl ood pressure by pa formul atr ng
in corrposr Ki-0@Rp gsucmkyaguﬁoapb@t&,arﬁamﬁ,wr@s, or elixirs for oral
admi ni st r arheoamiadacidror Sérémiitec///1i§ alkyddted witinthe @pproprizgabnsibgtitsted athaloagethbes-al
admi sgl squlfwlomaceWhemomp!dGhaﬁerd#asw Rensiitions/iavateser ether splerd dneidie ceTRYNdsO %0
pat i%nt¥ man)_in n ch tr ge of
Sto SR I 80 I MR LR 588l SHGE bt RRTED) o e BT BB LA 3F
dai ly dose of rom5 to 2000 ng per day. The dose w II vary dependi ng on :
-severity of disease, weight of patient and other factors which CE a person %

45

skil®fed in the art will recognize. 20 Al so the conpounds of this
invention may be given in conbination with other diuretics or 20

anti hypertensi ves. Typi-cally these are conbi nati ons whose i ndivi dual per

day dosages range fromone- fifth of the mnimally recomended clini cal 60
dos@ges to the maxi mumreconmended levels for the entities when they are

given singly. To illustrate these conbi nati ons, one of the

anti hypertensives of this invention effective clinically in the range 1

5-200 mlligrans per day can be effectively conbined 25 at |evels ranging 65
frome3-200 mlligrans per day with the follow ng anti hypertensives and

diuretics in N dose ranges per day as indicated: hydrochl orothiazide (

. 5-200 ng), chlorothiazide (125-2000 nﬁ), ethacrynic acid (15-200 ng),
amloride (5-20 ng), furosemde (5-80 ng), propanolol (20-480 ng), -
timolol (5-50 nmg) and net hyl dopa (65-2000 ng). In addition, the triple drug
a conbi nations of hydrochl orothiazide (1 5-200 ng) plus ami | ori de (5- Zo,gy;__
,plus convertrng 2 30 enzyne |nh|b|tor of this |nvent|on (3 200 o
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cont 'r__ol' ‘bl ood pressure in hypertensive patients. The above dose ranges w ||
be.adjusted on a unit basis as necessary to permt divided daily dosage. €

Al so\_the dose will vary dependihg on the severity of the disease, weight *
- of. patient and other factors Whl&h pﬁéﬁon skilled in the art wll *
récogni ze. 35 Typically the cgngi tions shown above are fornul at

i nt 0 pharnmaceuti cakl conpositiopg as 35 di fs_(quss 51 bel ow. About 1
500 nmg of a cor‘rgouhd or m xture of conmpounds of; Forkula | or a

ph¥sk ol ogi cal | %‘c?:‘é}ﬂ'lzabl * sel‘I-FHrgoeberewdmmdm-Nh-aq-pd:nm ol ogical l y

accept abl e vehicl g carrier, excipient, binder/! preservative, stabilizer,
flavbr, etc., in a unit dosage formas called tor by accepted

phar maceut i cal 40 @r actice. The anount of active substance in these
conpositions or parations is ¥lich that a suitable 40 dosage in the
range indicated is obtained. Illustrative of the adjuvants which may be
incofporated in tablets, capsules angdgthe |ike are the foll owi ng: a bi nder
such as gum tragacanth, acacia, corn!starch or gelatin: an excipient such
as mcrocrystalline cellul ose: & dlw-rﬁl'égi%?l my—agert—such®as corn starch,
pregel ati ni zed starch, alginic acid 4 1and the like; a lubricant such as
magnesi um st earate; a sweeteni ng agent such as sucrose, |actose or 45
saccharin; a flavoring agent such as pepperm nt, oil .of wintergreen or
cherry. When t he dosage unit formis aYcapsuIe it may contain in addition

to materials of the above type, a liquid carrier such as fatty oil. Various -
othes materials may be present f&% C drﬁjsﬁoo to otherwi se nodify the .
physi cal form of the dosagegupig.. HE_ tcan tabl ets nay be coated with
shel I'ac, sugar or both. A syrup:o IXI ymay 50 contain the active

corrpound sucrose as a sweet eQi &md) agent_, piét hyl and propyl parabens as

50 pseservatives, a dye and a flavoring such as cherry or orange flavor.
rile conpositions for injection can be fornulated according to

con hti onal pharmaceutical practi ce"by di ssol ving or suspending the active |

substagq,g,oh&t,@aygmglsg,ﬁ“ﬁm Fxtgﬂgxgég xili r L ct ion, a naturally occurring

veged abseritai lunbdrHRuBEH 3MBanG) i f ° X t"f‘B %&SH‘%’?I

etc. or. aAEEdesgedI protettingf Rbdpy :\; eCrlafao eU Iln&? 3 b/ me Q Lﬁve(?d ‘fj

Buf f er %s*éfrf'v&matﬁesls wamtr RrEXeqlired Bor madbbdaezrdde#ses Eemn dEs'énthﬂ am&%nﬂf at ed-

as req “" £ © etgmarfemr kihayet starting/ eatefials.he i nvention and i
congst i ggﬁﬁ,e%%plﬁé Ofﬁﬁn %@3 SHBOUER ret‘%""h"l"l‘\B f efdRrasgiattiichest mavdner s of
t hese mmﬂs&&e&&%theﬁ c%h% liZd ¥YaceMatdsThn fo#@ﬁﬂ& Q:ra 9'?5 Eﬁtaﬁn; gw@%:}nz?se g

cryst aWherzaeqtgmmﬁle praducts result from the synthetic procedures, the diastereomeric products can
60 Exa ‘eﬂlrbg cgnveatigrigbstyorpatplienhid @tﬂfay{@naLcradtamhod_m%QAsl n,egeﬁe,m Xieur e of
phepy! pyr CHCIYYPEI®ng) and L-al anyi-L-proline (1 71 no)
nmet hanol - vvater are adiusted to pH 6 and treat edﬁ\gn gh sodi um-
cyanobor ohydride (1r 73 ng) at room fenperature un reaction is
conpl ete. The pr d%l-tm-tC-imi-absor be.siHn@H@@rQng =T d_f;@blg@ exchange resin and
eluzed with 2% 65 8 2 0012401 pyridine in water to_give 294 ng of crude
di astereoneric produc?t, N (1- car boxy- 2- phenyl et hyl )B{- al anyl -L-proline. A
por ti o FosndRil drk Prbrdddéd GEthef S-Ednfigdrh®R. ( Sephadex LH-20[err]) for
spect r ogr dphiompadrads p this. invendornform SPBGtithiuaTialsOvBganickind athasic Agiinddiases. 2,
conpl exh'tabas@ﬁlgﬂ Vighin thesaers of the invantipn. Suchedlisinslude ammoniurp se!rﬁdalb@hmtai syfs
do[]%l ej’(; sog salts (which are preferred), alkaline earth metal salts like the cgle ﬁ}ﬂng 2 N-(1
) b s#& @?FS I Lamc bases e.g. d:c& l}sxylamm Iimethyl— -glucarzme 372

Car 4 rgl an lsgn'e'aﬁd ﬁe 6%5 ith i@gé{d in gQ'rup t, rrg)

and pyb’etﬁfépﬁrea‘:d HBr ALEO), 1M, MG ﬂéthhrsesmhu&badwsmon dleRNMUmbricC ddnithot t h 377 -

: ng of %Mlmﬁhtymmbommgucdw adceptamenstisngpe pefamee. aluhbudh atieB GhitsOare atso
corpl e‘tséf“‘ Fhe ?F@Jﬁlwto"lpy”fabsﬂeo@ddl@h st ron acid ion- exchan resin and

t
vl S e e R e R Tl T o

' a S ter C =
consi Sir»&rgtorwvtehchsﬁg"w:ﬂau rc@non? beams:,ﬁ@mtfbuanoaiaa%oﬁuﬁblsph&faoﬁmhﬁgeed at
4 EF" desih. _and 2.2 ppm and a alr of doublets at 1.6 m Exanmple 3 15

mgoung qt@ﬁ@x tle@ﬁ aq_gsq;grﬁ povert peq\qng an thus block conversrl‘on
3 oyc gd% AL ey {gﬁ;@"ﬁ S g@x“ nd
L- al aRyosd i) éPjeh %;a si\af ee?stt'ta@ & rw;% f‘exfwa 954? Jh e (0.22

g) s&s \dﬁﬂéﬁré uﬁd@éﬂée br vlluhl@f'ﬂwer@ﬁl'eOhﬁﬁd«tdiﬁJJflaﬁlgtoﬂéhsm o]wemr(@éﬁ’n \mnay lav

cycl ohexylethyl) - L - alanyle- L - proline, was obtained, 0.31 g. After
purification by chromatography the gass spectrum showed peaks at 340
(nol ecul ar ion), 322, 277, 249, and 226.




. 20.The nm.spect'rum showed: conpl ex absorption' inthe 4.8 to 3.6 range, and

peaks at 2.2, 1.7, and 1.2 ppm Exanple 4 N-( 1

- Car,bgxy- 5- et hyl hexyl) L-al anyl - L-proline 6-Mthyl-2-oxoheptanoic a

(0 9\0/9) and L-al anyl -L-proline (@ aiggjowere treated with sodi um

cyanobor ohydride (0.21 g) as described above. A white fluffy solid,

N-(1- caplm%resumqumewwa;mnof brddyligin. Alt mﬂ ﬁ‘ﬁeeﬂ(ﬂ@em nmgthemaazﬁnéw
Ao e L s e, %%?‘Fﬂamm oA 472
(dsily ANt b ks wi el numa% DHetoR 5e6.6 te% ?w4 5,

3.65,5 C&hmlm @t all B%ch o7 54{8[”019
t Exanple T hNe\(ald_htsorcafrcm maemtﬂh hibiro Ils) gd_desllba ltrd_ inlrigition assays. For

- 4- Met hnya E mh(@ b\_{ W'lgx:f ‘g xﬁ Ei!t ,I’Qﬂc l%pég;%gc wer e
Lotreat ed w iy uffy
Whitges ln v m 'J ﬁ- Qﬁy a ‘y%i oc gcp 8?3 tqu Y:‘lfg’lgﬁg} delid J‘I'ﬂgh .

obt ai nedniﬁw(}a @) suoh BQhdt IS, waﬁtsppéu éu Pebeh§ocC B BRA. a@a‘aapm o9d mmernss
spectrum sﬁ'bmd'neas:o alnds tof tHEOinyamtidre arg |uaeful a;rangiﬁvpdnttmsiv md@aﬁlr\gdtvpv@nmmus

lud njxﬁths t Rresgpr by
mat h A i 'Szu l%@‘ a\%ﬁsﬂs %&P apm or@%“ or oral a mlmstra IOf‘l or in st‘e%ﬂe 3 6,

lut nistration. The compounds of th|s inyention can be

- Car bOXé/d%ﬂ&)éJeg p@tﬁeﬁ&Y(bmlnaIB faf hﬁlrﬁar%rQi&laLHf ¥lidhCreatrhéht (nla Belsagd ranbélor 5 to

L- al any6ed.my per parient (gneBally gjvenvsaveral irasst ds givibdia sodlidailm doyacidtoor Hio 2008mgle

(0 38 ggerasv d&@qsﬁ ww:%wp@dlmdyemmd'ma# b@wwfcvp%n) amdca'heafaﬂors_wlm'bl i ne
42 9) ° o Y nv ipn ma eormetno t| Olviest R GL ! ] nal ySI S-

| The' mass Ay n "s; gg‘igénmmé PraRen L R s i

i NNT SPegrn &inell O Be¥abddto thOMad @cd}ﬁn éd leaelfmslrtmqo et

cent er eghtigiés Wheh meudarmtvbykmghesﬂ'orﬂannas tt@smtmtﬁuhnams bnodF the anthy@temsives

~ Exanpl ethis lwe(ltlon-eéfafrtbax'yuczﬂm i Pﬂaefim'ﬁe E'"%S’f
3 rret’ﬁy%‘ leyels oo Pwaigggfg ﬁq S et 7;%’; A o (%E‘gb
. ose ang indi nydrochlor: laZ|C| lo ( bed
. (0. 40 dgy qyarz@ ) ) aﬁo i be
absye. oINw lmﬁaal csxys hrethpia6iYy 16)5= aﬂigr nnLaqarziahl the tfipld argy) Was

' obt ai nectn’m}naebnst oblhvdroammrotmazldyx&‘r'ai&ngw melsplus dFtilerige (920 makIplusdcaavertdll - 142.
The ﬁ?ne%t_ !Tr'gme'; sﬁg‘h’i&%@ "e@;aﬁ%or" gghﬁ:wh('g_';?'ﬂd% ért%—@%ms)e 'I:lnﬁg tr:ig::% br oad
mul ti pl S af '
Exarrpl ea iv&egure inh &'QZEERL eabﬁ % g&q;v né%‘g% eL!sE :mt basis d
(1.46 |sea wleight af) .e.lu-ama tie @ac st chlj] pABOE stmeaamenb vk inlill R66H nlién
cyandbor ohy'mc;adae theOzoB®inglions shows ebdvbce fivpvieted @ite gbarmaceutical compositions as

e ol B3 LAD chl&ﬁ'f&l o& phamhacegical NUS
met hyd» ;(r5éii29 I'Eé amdidne ohdittivessubSthicd A thase dbﬁiﬁsslﬁine Bt pmdrd’tnosi 5 uﬁﬂhuha a shiebley |
r esonampemewerﬂee @eyﬁt odiegtediis dbtalngdpm 65 0 012 401 Exa

dmvaais NFYTRe fazetb@d Fipiceosy §h 'z%yj
I h @

ol an P ﬁggsf” o, 33;%*%% e MR (o
: Ghd aeeaatmxytbma ro IIHcfb é ae

( O 35 Osacohasn; QUta&d:rm@d!gemspch édlﬁ?pbeml‘n]t onl'laﬂand’lerglhes br q:teak Whﬂantthedtisagﬁumt
spect r u‘mnms cgasple, it ntwav contain in additipn tg rr@ctﬁﬂpleg ﬂtgbqw g VP8 & liquid ﬁm;ergqg:ms ;at

nou er, S i ﬂq%
m nus os Ff@%ﬂgf T?%ﬁ%ﬁ%’g%ofﬁ qu;%o I:HT? %ygaer or H)ih ﬁas%g of el:gf rﬁ? T Of
dOUbb@ gén‘tﬁ d gse as a sw tening agent, methyl and propyl parabens as
rEsenid ahd- acﬁd'vbm@su )gn);e kavak.anyl - L-1 sol euci ne A

soI ut i on oStehleaiompyémdns ifOhjettion men (:elfoﬁﬁulmgy acgodiing- wetbhnentidghabptepestewivali C

acid sousqiing Qvaﬂ'ss Bgpr pencrwq/\féz@@r-‘ﬂmbsg%ca & pyehige &Hh?sm&fggfr%;%a‘w t h-

140 Q}J Odin:i:gtlccgcgy i e 8 holqﬂé{%ire or?h:glrike ﬁ;%ug ro%tli)ég’ansgg I|k§éa\zs The

reacti acid 1on- exc nge resin

col um of tnlae fdhawiag reesm;sles a:radmaénuﬁ\edoﬂ/uhb hinvd%igay Badd caretitute vpbedlly dréfeesde
dryi ng exfidfodingets. Te(refgred diastereomers of these examples are isolated by column chromatography
or fractional crystaﬂlzatlon
60
Example 1
N-(1-Carboxy-2-phenylethyl)-L-alanyl-L-proline
A mixture of phenylpyruvic acid (753 mg) and L-alanyl-L-proline {171 mg) in methanol-water are
adjusted to pH 6.8 and treated with sodium cyanoborohydride {173 mg) at room temperature until
65 reaction is complete. The product i is absorbed on strong acid cation exchange resin and eluted with 2%
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'15(84 9°/c) of V\/nrtefluffy solrd
N-(1-carboxy-3-nethyl butyl)-L-al anyI L-isol euci ne. Mass spectrum showed
: peakUt 460 for the disilylated derivative, and 445 for disilyl nol ecuI’

i on’nmi nus net hyl (460-15). The nnr_ spectrum showed a broad doublet cent (

at- 0. 95 ppm conpl ex absorption i @ @@ 401 1.8 ppmrange, and a broad wea

si ngl et 2kdind ih WHER tolfive 294 mg of crude diastereameric product, N-(1-carboxy-2-pR¥@AdRy8-L11 -

20 N-( SElan&Ia.demy-demdm;rbublﬁbq'bg gdl filrb fiony(Sedha &Hyl-m@an:rr mcﬁognﬂhrctahﬂvsusof
L-@lLany|The aphspagtium shoiva@ bford 5gintpt 7 2nepraplexabspmtion fram@fbiotdeh @imuitipiek 8t 23bdi um
salt (4839 Appitioh gubleds ah3PRMj usted to pH 7 and treated with 120 ng of

sodi um cyanobor ohydri de at room tenmpgraidise for several days. The reaction

was quemchet:ira&ielﬂwmvmhyﬁpprbmrer] , added to a colum of 25 25 the sane
resin and eh sdl@dnwf t-lalaﬁﬂfd.poywhndiﬁe nng)r anvhpyeuvic deidc88 mdlriy wa r;sraeiuskedtomw ng

(88. 799 apd traghed watly W’rmsyofsseriw orphydridecar mpe ture pleteL -

ooy e e E}\f i %’éﬁr R ,ar,

trisifylg grﬁ.cmen tipifhy é?éd & §I7S$.Ja

m nus - mas.hyid duBRs-at )6 ppail d 44 or the trisil derivative m nus -

(566-117). The nnr spectrum shovved broad doubI ets at 0.95 and 1.5 pprn
Bxamplendn 30 30 range, and a singlet at

corrplex absor onrntha r ~at
7. é"ﬁrog? g ’%%&rtsl?é‘%& °£%mé 105 Gl gy D BroRheIBR5 gf AT O
of ar O”Wel'ectretagzd ﬂhQ &rh%yé?r r&ﬂarlde d]afcnbed above. Alrght colored solid, N - (1 -

N- Car boxart@dy hy2 —-Lcyadhaswdthll)- pL oldlan@ 3b - proline, wasibbaineded.3 1§IAasd<pdnfn¢amerdbw th a

pH el ectirotietogrepilyi the thads. PEctym_sholwad peaks ap34) imateculadion), 21 R751249Md228. Add
0.53% q're RAY BReEtR shqwed Gorpley alsomtign imthe AR feaSh) rangg; arsrephscdt 314 t'd- 879, -
heat to [Ze‘ﬁp"‘] and hold the pH at 8-9 for 15 m nutes by addi ng NaCH as
necessary. Add another .53 g of chl papresic acid and NaOH as necessary for
15 m nul\le(ﬁ;-Cat‘ﬁIua/r@wawettn/lhIa»wn{ll.-arl.-a*izsl~ rpivet i on of chl oroacetic acid, hold the pH.
at 89 for E‘weﬁwrﬁav@bemag@ aaﬁ( akanérraalanxlst nmﬁ*nm‘@@ a)tw féF’F teqaww ﬁqs'?rl_

w

‘ cyana rte ﬂ N- Ih
40 W a!anyl- <prolin %} taln ﬁfer pu {oan c ro é rap ngr%grum
(Lerr1) snolkasl dohl gt e iiyeidien ] ﬁewrnr .nxﬁa s rﬁéred
fractrom) slaogsspgRsSi ti ve ni nhydrin reaction, concentratetoasmall
vol ude in vacuo and freeze dry D| ssolve this material in a fewnl of

wat er a char e WERMBE Y [err]). Elute with 0.5Mcitric

to.a
- Ib n
2ol o adNiLiage fzﬂf“ “ﬁ ‘ngén!{g UL AL 5 regﬁa ﬁragfw L3l

. (ni nhydE a'ﬂoﬁo? rid ctlbre§ 91% i dN I ehitidfi)-
* Concest Lfitaﬁylir. oliné O bECBb ind€ 10.90" g).NA \pBRIYR da ﬁmﬁ&l throfanapty: 36 ehasChar ge
t hi s soOkpéctron sticved agebkianyt29f(mBlevutac idn(of @sigw d%yvatv)é&shusmdtﬂwl \Adﬂeﬂ 5) {Thenme| ut e
t he prosRestrumishgweRioiegppances pentéret™aiat.-dr 3.5.bhckBitandt®3] MM product fraction in
vacuo to a small 'volune and freeze g(rax,p,e\g el d 417 ng of
N- cawonxmes.lwiyprepﬁi BBy hy-LpRiiRe | NE
50 50 2NDRob RPr&CdcidUmog Iaf&ad Mﬂér LptaBfd @37 aveebaredjed vanhEssd.prprasya(rdbora- = 6)
wr t h snhﬂdrrd@m&m)can mcribediabéxd, Ciude NJ1- ar!mbtaimp%ﬂ--a!abvm?prﬁhrﬁao 4Brgiadasrn

3 t|ra| 3 ys|S4 51a,gs (qg} nt
over Lﬁp eé m@ fég? %thy ave p ex'a sorptlon

and 0.95 ppm.
. -car boxyet

r

%ﬁ}r d
a{any L pro I ne D sso ve 4%t benzy pyruvate and 4.5
g of L-alanine in a m xture of 115 E‘ldamﬂlb at er and 250 m of p-di oxane.
Adj ust Nrﬁbcm@we rsetsvlnrpmﬁtmmr--mu e9 of sod um cyanoboroh dr| de and :

stir a (t) I"ﬁt’v ALY 4%” J‘éﬂg"ﬁ/b ar ge
ed a scri Y- —methy

thi s “Soffliqlt Y é E%mg ffér rriﬁ. g% eén fbduct melted

di Oxaneatvmermz nh%§ dectru Q’roﬁﬂc SHBRHbEOFBELR iV 8)6,t0 Gébrd/iﬂlﬁ oii@iipletE] Ut e

t he proo:batatedvthhz 244 foublecs arel. $Enamal -¢ppmconbi ne the product fractions and

concgsntrate to dryness in vacuo. étgurlgte the solid residue with water,

filt ?‘P%D\{@&gm}m%& BiafiisL ke £ O OBLAIN 6.8 g of

N- ( 1- car bobeanxegisias y\@ 146 ANArde Laand-Wiedilnd! @.9 ofli a4 QFeBRUS MBI diud

second enapomhydtid® (9.38gh dsedesbiited naebve. r Omud he(1rﬁ;arbmsoxbpremon.~mlyn-ldsmrme

Di ssol vi@-47 @B wag obtpinedh en.eybldPe— HH9]. Themasy spctrummf oitviated awad Ish%@tdeqn ion at
hydré‘bhﬂ? rpdéequrhal g ole lar ion for the t?ﬁ?/ﬁe%pertv gtivg mingsym % 2 fThe

di pheny!"BhBSPRET Ve &¥° 'ag 8ﬁ"<fé‘ﬁ°'i"ﬂe‘ *ONNET Ha ‘e B s e “6YSr 10 10

0 012 401 mnutes a sol utron of .24 m triethylanine in DW hoIdr ng the
tenperature at [err]. Stir 3 hours at [err], then overnight at room
tenpéfature. Dilute the mixture with ethyl acetate, wash with water and 5%

sodi um bi carbonate. Concentrate in vgcuo to a small volume and
chronmat ograph on a preparative silica tlc plate, devel oping with ethyl



: 5 acet at e. Scrape off the broad band at R, = .5-.6, elute with ethyl -

'_|acetate and. strip off the solvent to obtain 212 ng of the m xture of "'0

{i cH- air/eror sonmers of N-( 1 -carbobenzoxyethyl)-L-alanyl-L-proline benzyl

{ieste Di ssol ve 135 ng of the abovg @122a4@txture of nethanol and water/, Ady
- 50 ng of 10% Pd on C cat al yst and %drogenate at 40 psi H2 pressure

] roomteg@ﬁrf{blc %,’ ut alan Ontrat \Wacuo, and 10 freeze dry to

| obtain ﬁa ﬁ@ t( Y17 fﬁr n(g| Q%%ﬁ@béwr(§49fg) Nvérd treated with sodium

| -car boxy@&ﬁa’}sbrbmlanad aouh &) Bé Qiehcmaed "BB6vel NCrudeP BC(t [4LkdiRak xR AL AdHyEL-brliden at

Ex&@niD85 2glawes tohined.s e.ps PG+ 182° 0fThé tighest| peaktie cthelanasy atpeatas hawss he

j Sane f r zomesyerdingsa t @pleqaqlpr iqingA \gatnglga Rethyl yesonances in the nmr spectrum show a

g? -car box%t’rﬁll"?“béﬁt%ﬁwer?_d f}er? REMDi ssol ve 0.75 g of |

1; N- (1 -carbobenzoxyet hyl )-al anine in pygifd f¢ and add 7.5 m of 1M

; . tri et vyl Ni-C&bdxp-3pvéthgbute)-L-Gla)-L-isardcirgdd 1. 09 g L-proline benzyl ester

i hydrochl or i 8esohstidn Of @%@ng' ldrrswj IneHeiqmHBIMbGrmm\dé-oxﬁtanraGOIatac[tiesod jumf gait 20

| hours. HPft® )mtﬂfﬁ@h‘”é ?é%‘é ﬁ:@d 7@%"?%?90‘&% °rﬁ‘9<?fl§P‘é“'PﬁV§7‘ Rqiehivdriges ‘%@P(’ﬂe t he

d to.

| resi due ; rrm "o o ar A S s b hor
| brineis 2194 henifel gty SoliN @\S(&rcaﬁﬁﬂp@- thlb @tyl)m.-a‘f’aﬁ\QlLLorsol GO c@gﬁ\ap
‘the r esrsdowed)p‘eaxs hi €80 e khevdidilplaet luglivatioe taad @48 docatisityit molecuar a:rnen'hbsemethyr

di ast er d#8Goh®r The rhgpastainpshone g 3 broad douhist zeykgred Ay/Q.95 prarepinplex psgtptiprein

|| Hydr ogeriBt &-2rn'-8 PR (9% afemPresc WPakSnmito pd//®PM aqueous et hanol and

i obtais, after work-up and freeze dryjife 11

G N(]- carmgxg@rs&iy.la)mahww\hrLl-alﬁ)fyﬂLJpﬁa,ya@mae white solid. nmr spectrum ([err]):
: 1 65 ppm ( dA sdiifion of L@iaRyld -ghivhylalddine (35G mé) armc(Weﬂwz-oxbpsmanEh gchd sogidhn, sait

rrpI e (483 mp)(in watecmmretené& pit¥ AYd tyeatd Mg fIspdiem N@mtroaqhv%ieat @GWUt i on

of 1.4 Qﬁ?ﬁiﬁlﬁiﬁ el w.tﬁ%éwewﬁﬁﬂ”tﬁf " X wﬂégffﬁiig nggk "?%. ci d
ina d' olr’ﬁail el (yn )éf Y fatani s Qp

thyl
hol d forsheﬁedrpeewaes,srkﬁa@é thigityB Berfvitive @tmah»il«séb V5) 20 fbi B8 dR yraadhwm
hyd¢ oxi deingssmetiag e4Sia+15), Ddot4? fi bynstho derivativelminu{—COORMS (566121 7)] Theammr
exchangép?‘%@iﬂrﬁh" oamtonb'wa £0-95 an1-B PR ccompler waak abserpipnia the -8 8- ér’pﬂ;
Conbi’hie aﬂ iy §Fg, RPBnteRYIo Mes SRS WA SISO (VNI e, BEPRyEtie ©
+ chr omat ogra on exchange col um of Dowex 50 [err] in 0.5M sodi um
dcitrate buffer pH 3 3 Col'l ect the praerductzfractrons concentrate to a -

smal | v~ Gmeoxymetvm-twanvhlnwom@ eat the Dowex 50 H+P chronat ogr a hy Freeze

dry t?ﬁe ﬁ | Ig_ ol Wwith s ;&b{l t L-a anyl-L-proline and 1 ml gf 4aM -
N-(1- Ca ogﬁgm aﬁ‘ ; cés dﬁg %%&;to 85 c:?::
. L-proli raeata egsarv%rng N aﬁm.nbcys ecm&o SRSl ihe

Exanpl e phidat st-hserbrnesmametek etanbuauybnaessarm ¥s dr&se nwdag intrifl uoroacet iC
acr d <at r odtess theped rcmrnmewfemve@ ¢odumrsof Odivex® B (H3T. ivasthwithwdter and dlupwittf 3% on a

urm @A k"a% Qb ?%f’ ‘?J"Pﬂ Whish saovya sesitivsenhverin 15pRtan. rF°"°e""at° toa

N (1 caPDe 2#1?! r)ar "brmtamdeﬁar% Blothlihf oPb mx%trﬂswmgrrﬁrs
Exanpl e olm Jac.alyejh @a%q:?r 9 With NAOAETE MbdirBd P8GR ¥ery &4 aYin Hydfd bd, DRI A

- sol uts omesamewdmumyémw@emipwnee CoSentigs :heLprdsaaEd“ﬂaramm vaaeb iy b weighest ap&00
), anéogadr um cyanoborohydrr de 200 |n 20m of nethanol is adj usted to
neut ral T 3 o SH L ey it xeap tenebim s et M
_roomter}%"y" '"erhéc‘g‘,éﬁ{w %}Exé’ °p'§dgé, it '%f'u’ 228 B BT H Y S e T BR G YAl T

~lon- wchangﬁnrrsgsdnpnﬂn He-dewertslihna%)pyrsa%md 1Jn= GYakit snial cyrh@dn®n801.69 Of
product (d, Thes)ntetal speatmum 68\ rdad (% 14B), 3163351 Yve] £281-3.93hEMdtdl 420, 4052-4.221 ]
and CH- [ksead) ma2H)joveiapgertiby) watef peak|at 48%e nmass spectrogram on silyl ated
materi al shows the expected nol eculgr |gn, at 404 me. 50
Exama& e nli4 - cu‘b()xylé L -afaRfiRPrdime - Vet hyf‘t Pn opropyl )-al anyl -L-proline A
sol uti on ofpifdoive (45(g5f beniPk birvars ando®.B Yl of 1-alaninel TR lalyikiuRd ¥ 0118w of watdPland
al anyl 25le o -abxane Add7the pHip 5.6 v8BNa@M) AddS.2 g of scdifurmveveeaborobydride atcedir under

ot e e

yield 7am5 W’iga,r oCdbtdirs 6. rgror Nan-cpruau ko tﬁlma.l’-aIﬁldd%szmrﬁﬁﬂewmait&egitd&{efk 55 7
nmg of pAcsowd. crdihe‘ hog cspbe bbtaimed fro ehe%:ﬁeoWOSs ids.r]- at 2.1; [err]
1.5 and 1. @i se&v (;Oﬁm qf ghenghoysy pndeZt78Rg ofThyarofingshen eE@ 1r %ro?gwrtsfﬁ 'fsri )ﬂ“%ed
. mat er’f aFoURR R ANS b%?de'afewhrﬂrlpeamrr' 32igp, diggolved in hgipadd dropwise ove
1 Exanple 18 N-[ 1 -Met hoxycar honyl - 2- (3-indol yl ) -ethyl | -al anyl -L-proline In
"a manner simlar to Exanple I6 tryptdfhan nethyl ester is condensed with
. pyruvoyl -L-proline in the presence of sodi um cyanoborohydride to yiefd N -
[1 - methoxycarbonyl - 2 - (3 - indolyl) - ethyl] - alanyl - L - proline.
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65 The nnr spectrumin [err] shows aromatic protons at 6 9to 7.7:
protonsTadj acent to the S :



gromati c nucleus and adjacent to nitrogen at 2.8 to 3.9: aliphatic |
¥otons at 1.4 to 2.7 and the alanine nethyl at 1.0 to 1.4. The
pectrogramon silylated material shows an ion at 516 me in accor@
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. met hy
Mass
V\nth\'é|5| Iyl at ed mat eri al havi ng Ie%‘f\ gr oup.
Exanple 19 N-[1

( S) car ba% ¥res a @glmlidﬂldd?l 34 chr ﬁBthMH‘nnphn @Mﬁﬂ&hm&ﬂﬁrﬁhb&@tumt loR. &ir FBHAOR 2t Bb M
t 0 Exanphen dverdight aproadueinpadawe i s hydrol yzed to give the expected diacid.

The, nnt spebiiyte memmxtflrerw' h. ethyheanstate wastowith wetepandt Snhsodintm Beadbonate. Congentrate

pr ot ons By 1§ ST¢ dgned ‘a8(geh an péaegraa s&‘&gﬁt’ plags. ?ﬁ"P' Yg‘%ﬁ‘hﬂ to
a%? gﬁ% e{fht %tﬁgrg;f%sst I-Q:[rgfe% nr’c%ff'd;%ﬁ;&i ‘5339?5&‘ {/’tﬁ%ﬁ 't

expect ecﬂsa,tructure The mass 'spect rogram on sil materla shows a peak.
_at 431 me Dmomepﬂétrmiofatse ghope it omixtueofToativiol Idatta&d Actgirﬁdmg/ph‘gﬁ% Beon & CH3

p.’ petafg at 40 psi H, pressure and room temperature Filter, concentrate /n vacuo, and
2 0 di s;0f N¢{ ¢ -L-alany roline.
502; b%%%zm%b n@ }arLb aé,ge %" a gmé P{‘% g’@; g}%iy‘ln{gﬂt%%.ggrrvgtyg lic
. h th
acid benszg’/vlvs ester hy rochl ori de (2.6 g) | n net hyl ene chloride. Treat. at

O-[err V\nthtrlethylamne 14n1)Exatﬂlnbn14thh DCC(239) in mr'rethylene

'chlorfdé“ﬁ '@"Eﬁﬁh:g Af t erofthy@ N d {u traﬁ Wwith
vat er_ang SR B ?n'a Lol P S 17

chr omat QgHy \ﬂ&rb%d irhigé r@Qt bE afi20 keer, IMEW dtﬂte n mixture in .
acet at e- vbamanesoletthe fesitilecin ety aretatd armlm:atshehus @cm‘nlonedthpamchth togmen(mﬁse in
vacuo?® Hydthelopgas -ctmesechnm'z in waquey themchaereategranhr the eesigae e silipe l—Wll’BetBY'
(NaCH) faﬁ““"# “ﬁ@é’ﬁaie Fﬁiﬁ?om f’ﬁ?tﬁ"ﬁ'g%"‘#éﬁfﬁi%lelu?ém‘*{}?'q‘?élﬁ'?ﬁ ‘?er ising

wash Wi thy g ﬁ.‘ y@my LEaliL Shoithé Us s i eeze- Hhove
.the t- butylmfryspecz nc dongb ppsﬁuqaam|1@—gmqw4m)n3$Mmmmm:chmr(WQHx n

et hyl #acet at e, preC| pltate the product with ether, al filter and dry to"
obtain the L- | azol i di ne-&e@arbdxyl i c aC| d. Condense 0.385 g of

AR th“ %%L f ':Qﬁ ylhut yric. ac 3p4,9 of
Q- ac

sodi um gz hd@ esoﬁ'@rEYi'l &foiu%\/\z%\ JJA nqtnm'?farrs ﬁee‘p’mgt 0

~ obt aisa QnedsH g adﬁttmb uf &dRim @U&Sﬁééﬁﬂdc&ﬁﬁ@fﬁow fapdiy to { aolumrca‘l’ ¥56 3-

- a pheny i1 domydxy hangd_resma\lvm lthwal;er- anfl eluté vith 206 dyddineinoratdsoSomtine the p(didUCThe

nnr spe ?fg?ﬁfoeg?fqe e h'%: '°§‘? TaP "l'j?'b%"caétngic‘?“ %&ﬁl

singl et ; égéat th@%ﬁ 36%@ c?oég Uirdsio zhé”d

br oadsmy —a aﬂm &ng a | ar ge et er peak

at 4. 6 ppm Co_Eble tlﬁQmEXrﬁGﬂiﬁtewﬂﬂ.L-Nrdhﬂe-t-butyl ester using diphenylphosphoryl azide as descnbed

- Car boxyjn Bephieri lpuem o ¢ Lhea’rlu bsx{rbpldpmmg)n rtrdluat@g@n 9?v:@eltb'ssttm tamde

L- pi pecéfy’rﬂ“’\z ﬁ%@% ((S{Pﬁg ) iding @s daseripe "P di ne
car baxyPPe" f1e?a'?ﬂm°§3?é 'T" vl '53 ?ffl"@’“&'@nﬁ RATB& prepared by the
met hod described in that example. @Bama@@ 16  The nnt spectrum[err] shows

a br oad NAtNdthdxedartnyl3-Bethyithigppupyi(-8bhyl-Lardinengl et at 7.22 (5H), -and a series
of . multipl ek soluwntchfeav@vgﬂﬂ-n@l o i1 85amglke L-metkionites mewpcaster (BACMak iahd) bediusg '

e er, f aF%RWOQ?m&? ﬁger E:am} ing at g::'oﬁxf tgggzaarg%r;sfgr ﬁ?teﬂdagas tw:;ro uct :%'éﬁgy o{it?éigl
t. Tl

Exanpl e xchange resm nd eluted with 2 yridine ater to yield 80 m
- Car b0X¥[5 l'nm'nh %? ag BLEH L a b ;v %}h g5 + 7 U3, ITRE mass
L- N- met kydeabgrarn ve smﬂat hawhleahohydgreosxhémdl rde!e(ufar fonggt 408rm/bhe t hi azol i di ne

car boxyl I c ester of Exanple 20, the Lrlnggl conpound can be prepared by the

met he 7
45%?1“'9‘3@ &%ﬁg’gﬁﬁe%‘i& Enﬁiﬁﬁ“’.ﬁ’ 3 a@xlmafﬁmn%rbm CQDb'afbﬁrﬂ 7 -Grdthe

2- br ono{19etEUhy:r 0.888MI iDan@Ydf vestércs ,trezneé u@déH nitkogah awithl 7.82 pul @l1icoe Eodiisd V1.
.ester, mxwedog%fmm hnﬂestlr@qureZi hr. 40 rqom’ tfmpgatreide pRalubtx aBsbriedifromy t hen

add an cneqq"em'xtw m 9k Dawm#f‘é@"%ﬁﬁte? mt*?%fangwvevr'da& tdevieithd

. qh f‘f |f‘|§ n Fodu mg
of f tlﬂu eSlr fﬁﬁn%&até@smaﬁ bg'% %ﬂ&&&cﬁfw Gor B0 °§T15 er, EQ'T“S v
p

chrorratogra | cprocedures: ‘Renove-the t-butyl ester in trlfluoracetlc aci d
and she benzyl group by cat alytic Hi)tctnpjgeﬁol ysi s |n t he established manner

to obt al“r{ww?éhomecgrbpé 2t (Prindo jo e Pé°" 8 55 5 ‘{}5’ I prravoytLorols
Jar boxs 5 D U oAl o ﬁ?" mﬁ%ﬁ'y {3 indlyl
4- pheny o>g _y[| q,,@,f;,b L al anyl - L- pro ne (0.31 ¢

wat ess ar e The nmr spectrum in CDCI shows aromat:c protons at 6.9 to 7.7; protons adjacent to the
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adj' usted to pH 7.5 with caustic and treated with sodi um cyanobor ohydri de
i (0.32 g) overnight. The product is absorbed on strong acid ion exchangl A
O U

Fesin and eluted with 2% pyridine in water to give 0.36 g of crude
di.aSt’er eoneric product, N-(I-car b?;%‘a Rgﬁnyl propyl)-L-al anyl - L-prol |
portion is 60 60 purified by ge I on (LH 20) for spectrograpk
anal ysi §rombie ndtilus IRESdidddi tb RinBhFRRt 2H0WS ALAIRRLE MethYIBNA96BnA:t 1:448 2. 78anlr 0ad
si ngl et i alghinaGmethyi @ALOHBIN 4] THe @aSs sifectPoganh On Slylted ndtefiabshdwd aididn aeS1IE ro/e
oubl et irabcchrd2Bitradisilylateticmatdiipd hmsgslostpaacti;{ gnvshows a nol ecul ar ion at 492
for the ditrimethyl- silyl ated 65 65 12 ° 00.12401 Exanple 25

g._N-(l-c he i roI|ne M Il and siev XAD 2 '
. pol ystyre @)ﬁﬁéﬁ?ﬁéh@# Ei%%”@& éﬂr@v ro tlaﬂ&et,hmdmeé%nmﬁh edpeered diadid.and

char ge 448 nhit spedtram ahD Orad Bg! shotvs & awﬁanmrot uat Blsbpd‘tk 7vnerhnSOBdIBCMt tethe] is
95:5 (v/awgm amabmieus Bnd mhian@mtroquap 8 tq 6413%7 039 2.2 8 in accord

| _ , ram o Sl | N 1.

:_ with this sol vent The flrst |soners,amaregms fromthe columm in the vol urre

range 3A6H14iobary-3@hergdprapyt-L-aling- lsedﬂmdudirsmamoxuhn at:lhe range 440 480 m - w
the iMiter ne@hm"@ fﬂoaﬂanmn§1@@htaa¢ I#Tt\*ggm ' 'F 4 et: ' °g‘°')'“::
Fr eeze d¥ sto{r?ebov? ¥ Tﬁrﬁé{ére ;i‘ilt Wl Hﬁ
white s ?g Ja ca@d-J-GUS rﬁ&tﬁa&epﬁl\/ﬁr&ﬁn

obtain yn&e bﬁee s& eavenmrnn tﬂe4 ufea ;Ebduﬂ'd’frammrs it heuadivdrobred ithee
i sorre:ro datkyhathr e tB&IrE:- -oaarf atgH &5 (Gapl-agordeliosr anrmuteb}verxtumvaawaa

 [err] =witarHQh, wash with\ather) FreLae tbﬁ A ,ae 2 O
shows aﬁ%%ﬁé% OE?Q upﬁ\?iM‘? L— | ||n F‘%%ﬁi ?:ui ¥ t ggd%e&;év&ﬂvﬁe

fractio dd'X} BEJsing 3

cisbtivked aﬁﬁbordh erb by the Srizk

.. Recr VSt @lescriBed n&@fc‘arﬁma 2, ftdS emua o‘:'ssrﬂ ofmfie mitues of d3ptebisamérg offH - 31 t-@arb@tvm ?n 64

T T

of feat heeryylprneLSal apy! -st.a-l{;—thpplldu]_aqgar'?@ylpcl,am é‘hq mr—s

e BRI S SRR
26 N’( s'fi' % Qé N%Pa = 556.
Et hyl;02- OXO- en %‘i érateg ?3% andlgﬁoacanfla%{ ':aptrjo |ne (0.19 g) are

di ssol ved in a 1 1 et hanol wat er sotmmbte 21,:\ sol utlon of sodi um
cyanoboMhy@hrbode3(p®emﬂvg9pvl)ﬂ-awwd4m¢ecwamerﬁc* s added

Cmer atur g oo et TRl ot e
Pr odygt ef'g'%, 5”“? 3’4%@ ﬂi@ e §?o n" n" %-f@%brﬂ(sﬂn 6R), 2%
pyri 'npan& muit s iA

Th'vbrrﬁa e #em i s.echtddcmgerxaeex(hnes g of

11 crude Npbkak atahlsexgsnai Oié)dlsulﬁatpdﬂm}elcqﬂaropyl) L-al anyl -L-proline. The 25 mass
1 spectrum shows a mol ecul ar ion at 448 Ege for the nonosilylated species.

| S RS b

2 Exanple 27 N-(1

rpﬁ\}al'chSrld%O {(1.5g) fdrNthk hehiaBRiginG I
descri b%ﬁl»bb:@hce 20, @xeOritdi-dopBd(udh Y prebaled Byntle Imestiodilgscribedpin ohat ne
are conexdtgpsed in the presence of SOdI um cyanoborohydride to yield .
N-(1- am no car bonyl - 3- phenyl propyl) L- alzt%nyl L-prol i ne. Exanple 28 35

N-(1°- hen RY, 3 L- ryptophan In the manner described
in exanﬁ Hoﬁﬁ '_"e"¥ iﬁ&ﬁe}%tﬁyﬁ did Bzl o886 2l PbrARMEyLE Doy OpliRsare

- condensegd i7io & Jsfesnwreﬁiaémewﬁu 8D BlnkzeNe CHeno 16 oty Merdeddzm diglogl 7.7 g of the

N- ( 1- cabhmogstd- 3 3 Wdeand gprainyd thgrq::p a&ﬁg non ours Cool, filter, l:::p
t. [ Y e
Exar‘rﬁf’ef’ﬁgh i"eﬁ?rﬁtr'" 3 P’ﬁ ﬁggpe L élf ‘Efﬁ[d;n&egn the
manner tan th c|d yr| C aC|
L- al any I roxy- pro |ne are condensed |n the presence of sodi um

cyanoborohydrl de to yield N (1-car bexampid-2dhenyl -

propys¥) N_uagmir—s{phqnvhyrdm@)dwjmyl-i--n@""MfS rT} n wate, |
(ﬂ.?ds\; %E«E ; hgt at

deut er onet h‘&ﬁ'ﬂi““lﬁ_f% wuh §V",?r“a‘8

tic a re ed wit
7:13 (5 oy éﬁéoag’so%% ok F e r@ss eﬁ@%&gﬁnt ZQ Qdu vméﬂ to the nass
spectru e&!iéﬂfirdmie&f brahucs hom&atm 3phayiptapy!)- Lehny}ﬂ.-méme tA& patidnyis at ed
pr odwat paﬂf' eﬂ1 l!y gel B@Ation (LH—20) for spectrographic analysis. The nmr spectrum in DMSO shows
aromatic hydrogen at .20, a broad singlet at 4.30, broad multiplets at 3.0 to 3.9, 2.67 and 1.94,and a
doublet at 1.23 and 1.15. The mass spectrum shows a molecular ion at 492 m/e for the ditrimethyl-
" silylated species. .
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EXahpFé130 50 N-(1 -carboxy-3-phenyl propyl)-L-serinyl-L-proline In thérr ;

mapner - descri bed in exanpl e .24, 2-o0xo0-4-phenyl butyric acid and 1

L-ser\{nyl -L-proline are condensed in the presence of sodium |

cyanoborohydrlde to yield N (1-car a3zRReny!l propyl) - L- 4?%9
R

sefinyl-L-proline. The mass spectr a nol ecular ion at 580 me
he trisilylated species. The nnr. 555xa§9gcgg umin D20 is consistent with

st ructur m-nEmqu 8-pBdnylerdpii)-L-alanyl-L-proline
- carboxy- 3- pMéiap pm Pj—ano hfenw epls'arﬂ;dhnt& pml Gcﬁquf ne tﬂqéoﬁmﬂﬂ@@m@w ¢tioped

in exarrplaé’dé at:f othe colu ?5:—% UAIH rod%}-%s% L-pro g%‘f’/égr;f‘;’ﬂr%:GO
are cofdeliy cr o8 R Al 5.4, S .,w h ERi s solvent

4N (1-car bmxy‘rs&sa ern PGB the -corn ny kRl vaniye rao BLUB0 mi [3e el STHR R8EnE UM
aShows an isooer atrhaafaﬁgm@—f-mo mlhmtmniee'cerhadlauecﬁnacmnswmtaanaamxwaﬂefl csorﬂ'dne nnT

dspectrumﬁfﬁr'PZ{TZ'Mt e thafiehisamenie chiee. 139 wng| of W'"te QZR

e o N?gpﬁ PR TIE  e 11 ﬁg’% "bed
i n exanplg 1 4fuciar¥ Q 08 Tﬁ’&hrar@ aeuece&aebfa&"af tRyii de.

The pr OdLﬂBdtonsSBtUEeab@dFrWzé-brySIbldiratmn €onkdirtny ttle setamis@ndr@o yorah d 2 Nmglof whlte -

- car boxy -s8lido Reamsratiize) H OB ng| frons 2. gf jater A hsttdfgmbﬂa ecobtain E(ra f teathery

2 - car bo¥y-°gs fggﬁ\‘gge@ tBWI;‘gg‘l Aot rFy|£°L‘ BGR ieper drying-ide R {BMSHE shawsy EI in

exanpl e ﬂa (o) i p‘neﬁf/"f'butyrl c acid and L-histidinyl-L-leucine are 10
condensed in the presence of sodi umgyapeler ohydride to yield NN(1 =~ -

-car boxy-hBprBbEtyd»qsc i) 3—-hhehvlsrbp\d-L-al -L-prolivgauCi- ne

to Exampl e ﬁhw qx Eﬂ%}f\«@tﬂd %ﬂ%&/lﬂ- ytpdgah fe. ﬁissa ‘3? Ae ’335
7 e s R e oY S
L- phen il t/ahIhdM 1R eRbhgnde N @@smeﬁem%té} Th'i(a rlch cuts

, CyanObOrQFbyﬁé’etderlédOto)gnﬂ ak8\y flcr(l‘dél’ 100 yth Sy peiBdny - P-biEpYIbrop}i L-alddy- L-prollne The

- phenylzal amps$ spectyryishewrea molecular ion at 448 m/e for the monos:lylated species. Chromatography

la ¢c Exéﬁﬁf‘%t't??ez‘f?d ip@rer.

. -car\b{)xy - phenyl propyl) - L- phenyl al agyl.oik-4tr ypt ophan In 't he manner .
descri bedHnm,@x&gmb@;@%he&p%gn.ﬂ-a@hﬁmy Wbyric aci'd and L-phenyl al anyl -

20 N t ypt ophatie rsreerciesmibaisie Gxantpld 26 2oxeganayboframie |amn@ywnobmnr@l'ajdmnde to
yi el d N- [densed ity he ries@ice pbyegium c;ypm@yqo)\vqﬂdpmwm uf(&mwmmatbpwwjmmpzﬁ-b
Exanpl e g@nyl-L -proline.

N-[ 1- car boxy- 3- ( 3-i ndol yl )propyl] L E’ilzrﬁﬂé!' L-proline

25 | nad hei-maamety-Ilerealibldgd)-U-HarR X B pbtphdf , 4 (3-indolyl)-2- oxobutyr| c acid
and L- al any/|la thepmaphérniesceibast in Siampler2dereedd-pienyhatyiy ekiand -ahylidadptophan are -
cyanobor GpRe@psed dn ithe pieagnge |f FOdium cuIriobrghydrideg g we!dl N’H} Arspsy-Biphenylpropyi)-L-
al-anyl - L3BMEtitetorhas:

CExasa:)Ie 37 Example 29 30 N-(1.

-car boxyNaH@bnewkmeﬁMbrbmln Lailﬁﬂyd.-a,&;ydmﬁfehyﬁk oprol ine Stir -a mxture of
3. 4- dehydr ofim (tﬂel rntmn e2dBcrippd in exBowlel 240 12a0xbdephibtibutirio eyid wod Lialanvided-bpray- (7. 2 - ¢

g) and sBH’f‘ g L & ggn feej gf sadivip Sxannbarokydede W\W@J%Né"&?mw@v@wm‘ght :
Neut r gl ﬁf:t @ :ha%i%ﬁ’ﬂ?{s oAkfobLofetlB | oY Bhol Ry Al a00
freeze drma ToNEa ls AR InRS Fdhge GI00i0Rs. Tbarh fImass specty (hh WRGEtic
acid in hiaanalsuahs mmmcuandmdmtm“slwmmiomr Eiow@e H+§, el uti ng with
2% pyridine 35 in water ~as described in exanple 2. Isol ate the dipeptide

by fr%ezmg_ryrb WS R a'W"i A92- n keto-4-phenylbutyric acid
in the mpigg ﬁ%f'?yd SRR ﬁ ;o%-&@%abtf}yﬁch e o8 Y A BB Of
di aster eednaaﬁecl $n :ﬂ'ahﬁeiféases ofSE&ﬂI:ﬂ Wﬁn awydﬁaema P NaI1-dafidxyA8-pAéiipFBpR)-LOT

t he di si beyingtlaaolipeci es.

~ The mass spectrum shows a molecular ion at 580 m/e for the trisilylated species. The nmr .-
55  spectrum in D,0 is consistent with structure.

P |

-

w

r

Example 31
~ N- _(_1-carboxv—3-pheny!propyl)—L-phenyIalanyl -L-proline
In the manner described in example 24, 2-oxo-4-phenylbutyric acid and L-phenylatanyl-L-proline
50 - are condensed in the presence of sodium cyanoborohydride to vield N-{1-carboxy-3-phenylpropyl)-L-
phenylalanyl-L-proline.
The mass spectrum shows an fon at 406 m/e for the molecular ion minus water {424—18). The
nmr spectrum in D,0 was consistent with structure.
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40 . The diastereoneric nmixture (14 ng) produced above is,separated
#into its conmponents by chromatography on XAD-2 resin as described in
. EXanpl.e 25. The maj or conponent (70 % is first = 40 off the col
Lt TerrT”(c = 1.3 nethanol). The rrassosQng t4QM of each conponent shows &
~ nol ecular ion at 490 me for ditri ng;;yd,gh&yl ated species. 45
- Exanpl e B881-carboxy-3-phenylprapyl)-L-cysteinyl-L-proline _
i N- (1- car boxin Bepieengr desaipyd In-dxamblai2g 2-dxavbiphytlytbhivea edid didb-SbebsichansyiorbC
agid hydride. Tye product is treated|wittgodiyayie liquid ammeninto wield N-t1 -carhexyrdmhenyipcositd bed
i T ExAnpTYEeSYSRIBYE t uti ng 2. 9g of 2- nethyl t hi azol i di ne- 4- carboxylic acid
; for the 2.3 g of 3, 4-dehydroprolinegehie 33 :
- Exanpl e 01 -8drifcky-3epmsdyiptabyB-Lpistianiiriegzide) - L- al anyl - 2- net hyl al ani ne
50 Prepar e tnthe meenepdesatbed in example@Anoxodtepitanylbeterid atidemd hibiseidiByl-L-leucine are
subst 1o LFgf:‘?fgsﬁ s the Pefsense REtORYM.cvafolerPhwdrigesto vielddN-t -carhoxyB-phenylpropyil-L-histid- .
3, 4- dehydf opr ol ne. 55 55 60 60 66 65 14 0 012 401 Exanple 40 Dry filled
1 capsul es containing 50 ng. of acti vexdnpiy §4li ent per capsule Per Capsul e
C N (1 - ca¥-DosaypoRy-Bivbenyipedpgl joherdyiatehariydrgibingr ol i ne 50 ng. Lactose -
149 n§. Magitdls manner described in example 2. @zgxaridephenylbutyriggcid asisrhepylalérgi--erginindo.
i 1) 20(3{?51%‘;‘,’%?3_'“ ‘i‘;;jﬁée"ﬁﬁ phsodiuay qyasaporehysiide §a el Pt -cerbgrvadrphenyipiopdl-tne i s
" reduced 'to. a ity powder and then | actose and magnesi um stearate are
passed through a No. 60 bolting cl oblamprtss t he powder and the conbi ned
| ngr edi dhtiscagdmi-RwhierfylproptiBLwhenytaesyldrtdptdpaan filled into a No. 1 dry gelatin
capsul e. Etxlgh P gnappen desgribed in example 24, 2-oxo—4-phenylb_utyric _acid and L-phenyialanyl-L-
1- Et hox JRBPRYE gm;;@ga%gggmm PSR A2 bR to Kield Y- frsagiprs-phenyi-
L-al.anyl - L- prol i ne .7 g) and ethyl 2-oxo-4-phenylbutyrate (42.6 g) in 140
- m ofsethanol is stirred wth 64 g efamprvaker ed nol ecul ar sieves at room
terrperatN:fr'e;;fl:‘@exttv-@r!33:}@%%2@%@13%%?{?9odi ﬁ{? cygnobor.oh%/gr i ld;'ﬂ _LZ- ?. g) in 40
- m .etha ; - SYBUrLEeCHYricECHING s2a olifg freer i ng
of f\_t/hersg'%fﬁf(_édo':ﬁ?} Feact ‘gns°9ﬁl:$>€°&'?'é"bf" W‘gg T EhYP'd "iﬁ%&é"r’i‘ﬁé@ﬁﬂ%’f"é"" “smal |
vol use. The 25 residue is distributed between [err] and water. The pHis
adj usteg;(i‘p % 5_36_1 d theVi“%_r_r‘]my_ﬁég%Exi"gp'% ar ated and di scarded. The aqueous
| Layer i S achguRT Rl A NRR Hﬂam ( .%r;gé TS NGHERRIERAEL B ) P o1
i The chl giddoBi,M @rbbhaie 12.8 @ in'h LRLanENaker t G96vefriight. L{rﬁizéfﬁ': Wﬁfth M&g,uum_
i t0 ybel dorkentéatgto0d sriaixthinthl /A Vb @adBE&e-dHPREMbVRChE BB&Sprbta&tingByralip viathoilCt 1 S
t he desflyasghcplic(atid(is)he arsdab soganer andxbrophat@irguihen\Hopesp§ (H-+)Lelging mijth 206-nyridihe ne.
30 Exan}galt"gf‘ig%s %pégj%}d .‘-*’g&Ee !’salr'ag%h flipepti hE\q ﬁ?‘é%ﬂ}%ﬁp‘aolﬂa Q;FS’QHSI. tf‘rb %hne
mal eat _edi§ﬁfr— oig{é . éa %ss_ e&u sh %\IP J{é% QIB% -af 3% ? 9& ﬁfe I{/Ié’tgéb e'(trg/ e,
M Xegh | SONThS diadreredmeiic rﬁaﬁurégmﬁ'me prRE&§ie® Nbbyel fseseb&azba @b 8@ ddmip néhtss g of
- nal ei ¢ cteordatogradiy ond XADF—21 cesincaa idkscribesl. in Akdneple 28.iThe majgr Eamipoherh (70 @g) is 66mM 35
t enper a®ffithe celpmn ap|-11437 dc £i11d mett@nolinJbe anpssispestrumetforsch compongntdshews alr i ed
to yi el @o'gculardon,st 459 w/gfer duimethyisiviated) specigsis by HPLC ca 96% pure. The
crudg maleate salt is recrystallizegfnoggaceto-nitrile to yield 7.1 g of
LN (1 (S Bldrbosy GaghaayFbpyB-LidkaR 2 -Rie ) ihid zolidirl- SB3boxldichécdl | ne  nal eate salt,
- mp. 148- 15’&,parlgyt_hldl3!t_c®qoancpQ'P/gtpumenneﬂ_,@escribed in Example 37, substituting 2.9g of 2-
Exanpl ematyiihiazplidine A-qarhopylio @gidfete 28 ¢ Rk G1devemproioe-- al anyl - L- prol i ne A
m xtyre of 0.814 g of L-alanyl-L-pr JanWeess'o' 206 g of ethyl
2- 0X0- %Wh@ﬂ&x%tﬂﬁéﬁstl&opyﬂllcjaléhyﬁz-&e&glalanine
Prepare this compound in the manner described in example 37, substituting 1.8 g of 2-methyl-
- alanine for the 2.3 g of 3.4-dehydroproline.
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nol ecul ar -sieves in 10 m ethanol is %drogenat ed at room tenperature under
40 .,pounds pressure with 0.1 g of 10% on carbon as catal yst. After uptake
of hyvnogen ceased the crude product o'bt ained by 46 filtration and .
contentration is absorbed on ion e%@%i resin, (Dowex 50, H, and el@
wth 2% pyridine in water to yield Q'Of N-(l - _

- et hoxycar bonyl - 3- phenyl - propyl ) - L- akample-4o prol i ne. HPLC i ndi cates at

55: 45 | s filledadapulesBontaining 50 mg. of active ingredient per capsule

N-KL+ ( S) ~Ettroxycarbonyt=3-pienytpropyt-t-atanyf=Ct-prol i ne naleic acid salt
50 . A mxture of 3 g. of L al anyl - L- prol i rerCapsus of et hyl -

2- 0x0- 4- phenyl - but anoat e, . of 3A mol-ecular—steves, and 3.6 g. of Raney
nickel in 85 m of ethH Fb°?‘\§ g 'ated at [err] and at 40 psig of
hydrogen until uptake aﬁ{)’dr’ B%es. The solids are filtered, washed
Swith 80 nl of ethanol_,apsh t her f||trat es are cosdpmged. Assay by hi gh
pressufe liquid chromatography shows an 87:13 ratio of diastereoisomers in
favor of t he desired Mgagoehinm . Et hanol iSearatepved! Mader vacuumto afford an
55 oil which is dissol ved% sue0 mSzeOf vvate‘ m of ethyl acetate.
The pH of the stlrred to p

se m' are |s adjus el to 8. 6 with 50% NaOH.

> The layers. ﬁ_f_ % te{ is u%é 2ct tbvdgr DM
more of bk a patfaa > § aewu 45 b6iting Hothdn defland the y
hydr ochl ans—mamn ed.am a@miéd RAGD rhifutéd SHROhYEH llddl'lntb Nmtar,,gelaﬂ.dcam uct -
extract ed W|th 5 x 12 nt of ethyl acet ate The extracts are conbi ned and
dried with [e . The desired prod -(S) - et hoxycar bonyl - 3- phenyl -

- 60 propylY “LEt x e TS 7&%#1: i 72259-4”‘&1 5 6548 o5 a0 o
addi t i ON effandhi rrgdoﬂfth erahgewo“%'é’aedm §18Tsieodd dt bdonth e}:.y ?Jﬁ?ﬁﬁw S0
filter ed,socuas ghobdrbtydideN )6 gh@etineetaitdi Brih@dadded at: B roflerthe c@rseodf BoRbUES.

product , |ltenir§qp the sikves @ rgdrtion mixtdd @ cd,@:jgn@; der aduurh © a]_small volume, The

B
5

of eth @ﬂ ofl rﬁrxe%t Hibdtérormdrs. I9FLE) hGEREY Ak 'jﬁ c lthQ desﬁr@ (TQ )&PJ)@-CN ar
SI eves, tcgrpewmnhéamﬂmpm k-alagy-ampedlieé.ohydr i de is then added in .

portlo?ﬁs over the course of three hours The product is 5 purified by

absor ptign, ! cid cation exch EEr tPesin and el ution with 2%
pyr i ne v g St dts t’?.tf ) ’E g BRI Pl o (1550088 o b 20)
col um 23ébtsHitriRfis thtatel withed1Zy/, Wﬂﬁé lof acetonitrile. After stirring for 1 hr. at room :
phenylpr w;debatd_s aheasojid is| filtpred) wasked wnloéneaunmdel asbaigdriei X4 vield 83K g ofsuaieessaltThi n
| ayer chfgidf 1é5‘h>PV<btRL ee F@%n @ T ’\fl"u-tdéd‘%a epal seigeal"zgd fromgegteroitrile Yo
i%ﬂ"‘l’ﬁi V-febsy PEPYIT- ARG IR S &2 19" sePar at ed

Y
SRR - i

N (1(S¥- benzyl oxycar bonyl - 3 phenyl prewn)tilé 4g-al anyl-L- proline. In a simlar

fashi on N-NteEy b&ymrmmlt- hen@lprord)-Ualprive I’dbm r at e anﬂprlfenel{m?twa/tle-al_ndp‘lr bpsla (I) ne .
when reduced’Wf‘ ve @ %&E Eyd %gfg% rodw rﬁ?x der 4 P unds ssure wi
-(2-acet 5. ‘fﬂ&f §t'h ye Ly ha@aa stnﬁedétS
Sim | asl Hir toﬁ&'hh)é REhtFHRieh ydb X6 nnk@a eb 'W(@Bﬁe:a dadh}t bd Witprsl | ne

gives N vlldl(\Q-m water to yield 0.224 g of N-{1-ethoxycarbonyl-3-phenyi-propyl)- L—atanyl-L-prohne HPLC
di met hyl aﬁpﬁeﬁateﬁmgseraweﬁgll - 3- phenyl propyl ] - L- aI anyI L- proline. .
Simlarly, _g_ g) P3.OELD Bé__g e gr;ﬂ att proline give

N (1-enzy any on%f Lfﬁgn"ﬁgédlo I;E Eiv gif i |lbla€anoa'%9 13 of 3A

Exanpl e #biecuiar s:eves and 3 69 of Raney nickel in 85 mi of ethanol is hydrogenated at 243
- but oxy cmmn hvsm éremnt ptapzb hvunoaera bes| Ther spllqlsna;e Alteed. (washed woith 80 ml of

Rl ey e e j’tf B e e

trogenniiy ]bé?& tg wanh Waotl e laye dr&@d WaRkPprké Q@x cteld
s oI vent , withe x[20ah x [20ahiamré ofetipgt Gd:dta’te -T8¢ edatet pllmsé ;sl adfstee ko mHs4 A& svird Inyarachionic 8cidl  Of :
tetra- 2% b MdaCd fams;nivmd the ewednd/\prpﬁucvmtrg:@f w' |12 mi of ethyl acetate. The s
2 0x034- gﬁ eI Ay g.u TR um
“cyanolBor %isﬁeﬂ" étm Skl sha i GRS Y G aiEr
- hours, 1515 _|'rre room-t enperature over ni ght

fiItratlon and concentration“under vacuumthe L residue is treated with 25
m of trifluoroacetic acid at roomtenperature for 2 hours. After renoval

of a®the acid the product is purified by absorption on ion exchange resin
and by gel filtration (Sephadex 30 Lig20). Concentration and drying of
product rich cuts affords 182 ng of N-(1-butoxycarbonyl - 3- 30
. phenyl propyl )-L-al anyl -L-proline as a m xture of isoners. Thin |ayer
~chromat ography (silica gel, 1 EtOAc, 1 butanol, 1 [err], 1 HOAc) shows two
spots. [err] 0.67 and 0.72. The mass spectrum shows peaks



at 548 (disilylat ed mol ecul ar i on) and 476 (nonosilyl ated nol ecul ar i

: 1Soners are separa#®d using reverse phase HPLC to yield N (1
( ) - but oxycar bonyl™ 3- phenyl propyl) L-proline.
)l e 46 N-(1- et hbxycar bonyl - q%lﬁppyl) L- al anyl - L- proI ine e

"'_;'f_-ester A sol ution of O. 63 g of N (
-carbox - 3- phenyl prop -L al an I-LEx wjblﬂrﬂe in 9.7 mM of ethanol is

e tag%'r’"' ey s

: ts Y&Jah&birdhly ndélh 8 tﬁ’é«hré -di@ ovarl ¢ J Eélrde ct is

- 'The yi epuified byNsbsdrptdrmmsyrosy dxithoatierBexpianpgey/ tesin emyélotwbmamﬁyn&meph aten Aftei hyI

. ester i Basga?sgh ugfbﬁese‘sfdtiﬂt";ﬂy(swhaﬁexl 20’04Mm2%fgnmﬂghpi-( 1= 'ﬁh@vhmca@wbs-r um

== i IS! a

' nld' Caf caYge elﬁE Q IX@% ll‘? g‘}? ?Qfﬂ'rﬁg AL oqurﬁ%: mag:ss ‘Sibg@{fﬂ somers are .

r2m Gyl ﬁarpla afed phase HPLC to yield N-(1(S) benzyloxycarbﬁnyl -3- ;}heny?rfpyl) -L-alanyl-L- -
proline.

-car boxy 34rplaesvyil rfeq:brydn) thmlaniybetw-a o#}phamduwxgtpraoﬂlmnwle lire wedrhy |
i L- 4a- mefed e ﬂgﬁ éVaI’TW?StYFndGrQPVG%Nﬂ Greqetviarindbriersrbeny!- %«;»heml@rqwll-hod of
riy d]me

y ;
| et oo o s Ty b SRl M

ft: Boc-L-al amsnmlarm baavlrzyémmmeﬂwmmmtemah athhgytedraline sive Iat-badwbm:s}aor&szt- 50 50
I* previ ouséthyimhasd)rl-diardi-L-patinef yi ng the internedi ate
. Boc- |- Al a- L- met hoxy- Pro-Ove by chroma %aphy on silica gel eluting W|th

ster with sodi um hydroxide in.

- et hy aQgt-al; £X% | -abé _
{: aceto- n?i A o*Jt;: -beréé:'pg%bozm feL Eﬁ) .o uﬁe-sy-ﬁlﬁﬁ%& (a¥%2 nf%i‘ﬁl 6 8baehe t he

am ne i B hfdvbduneied gest 160D bf 1% PA of tdiyon W@GEheVe@hd fitrbded prtietihg HrBGH) After fil-
Condensteatign §ad agcfratldmoﬁthbsta: eu:aldk{ve&:-p nme:hh jpsted is dissoinied in 82nl@f trg-f 2- -

cyanoboi%%ﬁs{}?*’@&: o %’*‘%1,@ e ﬁs wbmé’?ﬁ“m”%:gf Fotfors .,ag

descypi b.estdaenss tesbd QHRDD Rt LicOst bt mierdtuld faf £ h&lrs. After rem Bex) of
di ast er teiasia ey prodfct M- dulifiehiybasgrponpdreioy legaharmel rpsin_ant iy gd! fitmstidrotSephadés ne.
The $¥nrLlHspaek F-grrrnenwtl elan dymswg prpdyef] fich qytsudftoeds hsémaeptamhbutexvsgbwha-( 3H),

si ngl et Y'p - giprera gfi-jpom I olaig sk rums'gcﬁegzh 19.3.5
r egi on %h%% rg‘b yx mﬁﬁiap an% EVM go@%&%ﬁ‘f&?’% i ang

prom nerat,erae se abLOEyield fﬁﬂm xyaa&sina%pr(ew ;B,))-L-&amExarrp e 8 N- (g 1

: - berfzyl oxycar bonyl - 3- phenyl propyl ) - L-al anyl L-4[err]-net hoxyproline Couple

L- al anyl (bigoe(r:a'}m_ggég%y%gg "LF%‘}E’ as |n Exanpl e 47 above, with
benzyl ¥ “h )4 Oéx e ANYs §9 W obgr ghydyide by
the netdosh,eluih HoPtad & g Qermg:’: tlnﬁs B )

1. di asb ereabwedtags vaéuum to vield a light yellow oil which is punf' ed by gel filtration (LH—20 column).
2 N (1- bemne yielgf Nt thasmaxl cafbopylgepyimpyvi))L-dlana-aprplinel stipyt edterni£0. 39 . one spoty2 401

| somer sthigrayes Hearephysing Gy aRastrum insicates APRY! GEPuRs REF @romafic ng. The mass .
('S) - berfP§THRY WGPl IERHATASES ) - L- al anyl -L-proline. Exanple 49 5 N
1 -Rkenzyl am nocar bonyl - 3- phenyl pr opympidl 42l anyl - L- proline Prepare the
benzyl ENH1G|&rﬁii(y-g-pﬁWpﬂoppmeﬁ}ahh{ll-%-mmhaﬁmdhﬁbj dissolving 3.0 g of this

~acid, 2 4 Prebare fmeliy ha'mtm\{prdndletllymtrﬂo"déffé‘n H'B'd k mbe bothy Iﬂ'azhod@fﬁn 60

t ﬁ’etJh

?Dwaah g f:éﬂ %@%@5 e %zx@t z’:r,%l ot

~at roongp# Qahﬁ.hgl With egHyl édat

é/ﬁaﬁ léQter aﬁwl sdU \Id'rdilﬂle Dgceteesi due
bet wee rmmntveater.‘lﬂmmﬂe el k7. sameiea:tne anaupfumt mglaa:ph il 414 hedroides Rbisridafin éthye

L or gani @cwatfelrl ﬂvrwssallma@aer @ndewtﬁﬁ c&cetm\@rqhee(unlezp 94°f 2-

idy h -
Eva BOr :}IE nébg)g ﬁ? ate wgt escn g?hat exa ﬂg t |n %:'Hn |r2t IXtLIr nce);
 crysta I -n ety proid ﬁ%

:mwmabpamws b;d'& (M, @trméaol i n
t he marshsarptipede theJeH—B.A régiamandea hMad rﬁmmét t 810e-49 prie. The owscirelunydiows

949 sﬁcﬁwé_a mdbuuartaem&bmet 1‘L

Cfil atmniﬁﬂe%)atﬂﬁeﬁﬁﬁalm 18handr 28 W‘e"@?’ di ast er eoi sonmers of
" N-(1-benzyl am nocar bonyl - 3- 15 ph % ! )-L-alanyl -L-proline. The nnr

SpECtrLNTH[-t?eﬁfy}oxﬁQ% 1 33-SHIM Sy AL al @P'ﬁe‘l’%@pr@ﬂ&lose pair of singlets at
(1 OH) CouplRdL-818nyPp! a&-rﬁéimwaltnenpradareh Edariid D7 abovd- witDodn2yt2-0xd-49- 3. 8

( 4 arpteny|bQtydat6in(<dnol ubing sodigs c crmmcbfbvsmel péthocedbseribee in Bxampla ddgo

pwen b

. proffi neAtEinyBamixtye ofdissteregigemeraphii-Psnzvieruearkony it ehendprarigalpnyl-Sprofine.

| derivative). 20 . Exanple 50 N-(1

! -.carboxy-3-phenyl propyl)-L-al anyl - L-™ net hyl phenyl al ani ne By substituting
: N-met hyl - L- phenyl al ani ne net hyl ester -for the thiazolidine carboxylic ester
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~wat er, aedmple eezgodlicyis faunalit tie Iahloroform extract at pH 8.5; concentrate it in vacuo, dissolve in

L- phenyl al ani ne. Condense 0. 85 g

N- et hyl -

20, prepare L-al anyl -
' 'h 3.02 g of 2-o0xo--4-phenyl butyric acid enploying 0.64 g of s

cyanQ_prohydrlde in water as. described. Acidify the 25 mixture to pH 1.5

and extract-into ether. Strip off btﬁ'go%]éi di ssolve the residue in 70%

n&t hanol - water, and chromatograph o 50 [err] made up in that

sol vent, (gdmékd aéisepiraiad asisgHevtrde@RadeHPBEdydId B 118)-beRzyidkPcaRtRAR-3SENel@itbpyl)-L-

m xt ure. dzopii-prelingr oduct fractions, concentrate, freeze-dry, and purify on

LH20 in rrethanol to obtain .54 g of the @xture of isoners. of '

I

SN (1- Car hyl phenyl al ani ne. The nnr .
spect r U e"ﬁlg&i\%%%"ﬁ ’ké Zﬁg bezyn@m 87 SsboRhg 3. o BRI (e3hfof WO

over | aple%gzyﬁh‘lﬂ’@ &1ids4. aint of. dpHedylsHdiphofylagité B 60 mBdf caldHimdiBlitbmaniidk ddaading
mul tiple dadms\cnepitﬁ s tiethytakminedin ﬂMmeEllnb thetgmpergturepat 4bait r-AQ1Yefor 2.5 heurspBtere
spect r umCU?' Y ? "T’Pﬁ‘ta&‘r'? 'ps‘ﬁfo DM yypAuacand "F‘B%“Uf’esﬂq'r‘ﬁ PRIvEER YHaEE ed
é_‘f c_eta nts of the organic layer on silica gel, eluting with’ethy

mat er i ane Eva m the product fractlons to obtain 2.2 g of crystalline N-
N-(1-et h%y&mﬁw&bn ePyIB dar@&m b6 gloftid whn 1@ d BEL-ARILORo RERPALE g of
L- al any! -shdijpm @}annieorehytidte ity ythemml il thm anneBder:anbeaIuraEname!eMt Purify- eorludﬂaom de
by est ablhvwad"‘?mﬂ Hets2@ OBS?i"n emvt; e [96 i RIBARAH P 'H’d@?“tg

3 8 4H)

chl ori ¢fe:PORYY lpr F-eltanyl r lig tr?m 1) sh Hat
chr omat oc};ﬁé&f&.@ ] @%ﬁ f,su @?J g@%&%&fa p Fn?d-ﬂ Sog) 0P

i N 4M HClimb#bsieA hbﬂvaﬁ\féﬁku&tsm lgeri@tize).g of this L-Ala-L-Pro-[err] in
10 M of absol ute et hanol" 40 neutralized with an equival ent of tr| et hyI
amne with 2. of ethyl 2-oxo-4- iE lebﬁ@yrate usi ng nol ecul ar SI eves and

0.30 g of} erP 3%%?3 ngrbgﬂwuz |
o asent g et gjﬂcg i e ek i
concent r ﬂedyfbut’yf?c NcRE &HployiH y dobl .u$ for o BSGHERH OGN

Dovvex 220 mi@re o praAS anp exﬂ?acBG% ahhasmbdvabeét,heraﬂdsoueubereaiuné”ummepméﬂhdtane I n

.1 sol wem andOehrgrhategranieonpPayeby SO (H‘f)acatdp@nsn ﬂ‘ansbl t IE'FJS""Q‘ mtn heq»lut!py of 3%

tog g ‘8?1534'?}' ls 2IC¥ Fp ath rﬁ quﬂtpg tcl’.::‘Ct 1S cIIS':e :Fiiq%:a 0 n ro -
ot ar 0. AR EN et&'m S Lcrriin [ONE0D) SkHis )a ot énnaéi ‘ieryeﬂ \‘ ne’ |
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di ast er eg‘?‘é gﬁ%ﬁﬁe > ?%:p fft the product frac tns and punf}( lzuﬁhe;hby chrobmat?grap:y o'n
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as_in_ ExeaH ¥ e =471 (popgsitdfdeativasband aii(dpingSedyativel.pot assi um hydr oxi de in
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hydr oxy | A- &%a@!\)’dfpﬂ&mpFHpWiﬁ-alaﬂle p%,;%L a@faee hanol containing .060 g of

pot assi um hgeupexi-slenyl-Lipldind BmaB, grégarilpbdlinf BREmpIAG 1 h @ik Sroxb-h&iheMbuwﬁeﬁbld

t enper at Yrriovyh§ sodiye rcmrgh@roh»@edmnt5%ethwpumab\ame methdd degcried fin &@mple Hf

wat er % gffeneliting e qﬁhsnam? erslinyaceo & 7 small ylgree. fluhavithgerensang h

chl or of oggie, 1o 8PP EHFRrrReZ 8 Y (P ome- aadirl‘(‘—’: §'°'I'"§y€F"d§nds plur TEG Sy

chr omat. ography on XAD- 2 resi n in a gradient of 0.1 M ammonium hydroxide
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ace 10 tryptophan (1 50 ng) in water are adjusted to pH 7 wi.th caustic and
treated with sodium : The cyanpporohydride (103 ng) at room

tenperature for several days. The product is absorbed on strong to con

aci-d i on exchange resin and eluted with 2% pyridine in water. The product

rich cuts are freeze dried affording 189 ng of fluffly white solid. The -

mass spectrum shows a nol ecular ion at 389 nfe and (8 r - M
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condense(N hn(St—hmmyas:ememmﬂ smnylm‘rmnwamlrlebrym-rer dbe msylsﬁécdum of silylated

. - car et mssmmllmtw@ = 579Hfprsthe #silyiated derivptive, andithe Mirsis gensistephwitipthgduct
‘is eI ut ed™¥'Yh t he ion exchange resin with-10% ammoni a. 35 The mass

" spectrum shows a nolecular ion at 408.Mpf £47 the disilylated species minus
- 18. The mxr1-caaﬁxysmwwumw)&-msu-ﬁ¢mawth structure.
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iiresinaaith 10% ammonggyf reeze dried, 50 and purified by gel filtration
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n thé"mi poph 9'219 aEkm jth Jcayst
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the [err ecting group is
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s produet is consistent wth structur%a gass ‘spectrum shows a nol ecul ar
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me are con ense S U Y T -t-|
di si |yl ajredctmg@eivpss cre@bédomw;&myt iabésorbds oi teond @acid roﬁdxdhalﬁméﬁ'ésm MMse crude '
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15 . aqueous pot assi um bi carbonate, safurated aqueous sodi um chloride, dried

on si{ljca gel Heluting with 6% acetone |n chl or-of orm gi ves the pur
protected di peptide. The t-boc groapgtlﬁ1 ggoved by treatnment with 4
hydrogen chloride in ethyl acetate™( é [err] for 1 hr. Ether ([err]20
by ) is adgiedumskbvishemdgedmr phbes4sfol the dibilylsesdapedesyChrdmpbgrhdhp affiadidy bested er
'hehydro- 2@omegh| ori de (450 ng), mp. 158-161 1, is collected by filtration.
Hy*d,ogenatlon in 6 nl water and 2 nmi_ethangl over 60 ng of 10% pal | adi um on
"echar coal Nl -chrb Bty R SIRRABR o MIES HUESa1sHy Lfﬂ%f for 90 m nutes followed by

filtrasion arath eNeRBE L3tuBRalbANG [420eS in/d A Setdne vatdr YD1 0@ hddedtridehylinGhd Ne
hydr ochl ¢g90cheg) @%@-ttbgvac?ﬁbenM@Bncs bénylacateiitgled 1.260pl Btmhmuret ioBtiresd 2361 rﬂ e

- over sodiumsul fate and concentrated to oﬁyness Dry colum chr omat @hy_

Lfor the @P'Fr-’i sg‘P qt a@f tre?ﬁ'“""l’b'sa?dﬁ%dﬂﬁ rige Gﬁ’“ @1\???‘3?“{&(@51! '
aCI d (37$ :é’ f\lv tura dﬁjj oub@jw éﬁogf r%ﬁs‘glf J n 3

o of el d%ts% -wsd 3 S06bAERILDY. b@m I'um cyano-
xd bor ohydri de 8&:; soluTbeofrtha(rauéﬂsmcsmg)tanﬂb estémd wrm&hw&e&ﬁtonde

d descri be® mihatFB? ed dicyclof¢xzicarhediimide é%‘tﬁrughlrothemwenel_dﬂome( tmihahdé'@ X to UsC t
shows a K acel ‘?f hagpda%O“E 20 18 Ttt)muma'sélft rttgq ‘%}iaf ¥ d@ggf;g ne
tlc-siki %@u f étué b% aque fv r éTSMm sulfate an

acet at e: Q&ﬁ&dtﬁteactb(ﬂnfhe lum rSﬁ'lato phy on sal edluaa z%apsmea% RERne m
separ at edhloofopdABves the pure tastededsdbethﬁel I n Exanpl e 25 N(1

- et hoxycar vt'b@-%@nztipwbm‘?v)‘ tepurng Mﬁ‘bﬁ‘&m@ﬁmh 5!1‘0'15160'1' ¢‘h\é apesat f%’p&#@lf as

descripeft e e s e et o
59 N-(1 ghby «mp@é etwio taeanmloncﬂt} 7n e e e Ry
_ the pr oc exldiwed Bf filksdomphre 5ﬁcémratuan shﬂwwértyntepqarr@dmaﬂmamel n

mpl e @30 mg) cT btnmeqsst @éctrumst@ws a molecular IOﬂ at 348 m/e for the dttnmethylsdylated species.
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(o cormﬁ?? ¥ tst Hid: . ST, DEey atggtnetz
5fithe LH-L90 hERARQP auctt l-PRRETS 0 18 /x ett@ rifmethylsilylated

- n but ansdectmttet-s.acaeget pla@cingle spdteR, aewss—s,p&a{ 1 Elm1Sé'tﬁ))d\Bceﬁaté1"ﬁﬂeGChﬂuﬂtﬁ butadolat

518 me weer-the ditrinethylsilyllated species. le 60 N-[1

('S) - net hoxy C& BBHigPaDeTs i’al-?-eP?fftﬁ‘éfBIXAE— 5es'€taﬁﬁef"” Lin| Bxagople 25pr ol i ne 45

I n a manper Nd{gthostcarpenviERahyvieropy)-LB-fpoeipgn-hwraips Hy | prensres 3¢ sdeeesivaén8ed

W th pyr%’B@'F-ZE-prol ine in the presence of sodi um cyano borohydride to

yield N[1 -nmethoxycarbonyl-2-(1 H gz - 4-yl) -

et hylf Dl-{ RétRdkytartonidr PDpHeRdprogye.-#1inyI-S-pAcdehytiiodrdling €r r] shows the i mi dazol e

pr ot ons at By Cheamel:eﬂurs of Eikrennly 36 d;twnudf%té@nltvdtocrwmpmmcd@za ireE)amdwta”?els

N-{]rethpxycatbqpys )-L -3.4-dehyd
EX | HE ter % is. ‘i?t: ?ﬁ -stﬁga gel plate 5?'%15’5)" (mgjor)}];n:'ip ?i[o%% ?ﬁnor? two
arrp e ﬁi; Blf((ﬁn (a oliLater acetic acid. Th mass spectrum showsa olecular ton at
Him (‘famlg— m@g Jm\ﬁqua edIp cids- prorl ne T manner sim [“ arrpl e
18 the product from Exanpl e 58 |s hydrol yzed to gi ve the expect: ed d| aci-d.
The nnr spectrumin D2050ws [
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-1 (1 -i I)— e
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[err] - beswgy! unxamartb&aw theryrﬁ'lsﬂ&treh yb @atoars: ey icHiaede 6rl’otod§a (86 94d B3)thé n

wat er ( l@otors. adjacent natie irhiglszole anl the rfté'sh\rkhsterafm@aa a3l ad theglevlseprtandditam

bi car bona¥% and extracted with [err]. The 60 extract is dried over [err]
and c¥®ncentrated to dryness. The re .61 Benzyl oxycarbonyl - L- | ysi ne

et hyl esavt-ttts.)-ct,.%otzltﬁtst<mL.tftﬁ=q!z<snJZt.yTlfélﬁw(J25J JJJ yl)L-@rBﬂ\epyr uvoyl proline (555 ng.) and
powder ed Noin #fahidr &ihilafito Sta@ipRs 1§ e Sroductfremaikd@ple 5Bhie hytnskyzedeoigivesthe r r ed
at r oom exeasted rdiacigr Ehef mmr shettoum in ngmbpumwmml%momhydﬂa@nq 8885Snand)then 1
m . of Gmoe reghvgiédSéver 2 hours E? Ee% m xture is stirred overnight. It

Ve

is then i %& d the residue partitioned
pet ween Vit P Exle o

ethyl s@i hydrocHiB@ied 292 gl fn WG €0 in§) is
absor bednaga bsdic Wity 18101 @f saturaed afangep ottasstum bivadhordtel brellextvadtér Wit OWICHAIThe 19

0012 é40 fxqrqq:t Mreg ovey Qq,@nﬂfpgtc ratqgﬁ‘to gss. The residue, e-Benzyloxycarbonyl -L-lysine
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(S) et h frs:gd @H‘ﬁl mi re ls st ﬁat roo ﬁ% lg uar;gfggw 0%?]89‘ ogium ?isrl\’ar ne.
The pr Otb% i e 3@%;.§1 It PRI OHIY adad i bieD Z H pplts et "eav;f over
10% Pd/ Cﬂ» 4Bd b dyriess, ME1hBIresiE Bartifioried baz%adwaedtbhfa) irt CIH ett e

t akerdst d1 ﬁmy)nmsnuébhepwase; isdbsriles onstrdngact ionexchangeresinoandgphusesive th &pyaiding H- 20
colum to give the desired N-(1
(S) - et hoxycar bonyl - 5-am nopentyl) - D, Lyl anyl - pro

rotons at 7.2 and at 8.5: and |
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| .confirmthe structure. de Exanplé® 63 N-(1
i?_-.(S) Car boxy- 5- ami nopentyl )-L-al anyl -1-proline N-(1

{5 L-proline. The nmr [err] and mass: _spectrum fol I owing trimethyl S@aﬂon

,:' (S)\efhoxycar bonyl - 5- benzyl oxycarb entyl)-D, L-al anyl - L-pr ne, as
L ER :

prepared in 10 Exanple 62, is tre 0.1 M NaOH at room tenperature

i+ over ni ghtin watdrab y&hﬁ@?@ﬁnboﬁ 1 1(8)PRhoxycadidnyl B bentyidrydarbaatiarfiRogehty DO -A&ryHL-
~ion- exch iDe.ITbs proteciirg dreupds mb'evzhdwhvar%qngohurchtmd-mmt eovet 00% Pa/Catatalyétl
) car %pdsgnmewﬂw g'liensqb i ?f;ﬁ‘;:t %ﬁ S E)"SLThaI'Qf P!sm:egraagw%w%;t%
P gl e,

' 10 4: 3 1) na?]nﬁre(r #Si ar?;grsgass P;chm m ;:g's'gﬂ‘ A |ng%gr %ﬁup 'S

|- removed by hydrogenat i on to yield " Example 63

PN (1(S) - i) H@x\aﬁaa ur'g?yl- -alE)wL-Lal'ca roI i ne. The mass 15 spectrum

4 of the trj meNAUB q"M'a‘eH -Alanyirk-pegling, c s pEepang
| el T B f@z;f,g:. e R
‘| Exanpl e #zy@xfc mup NRERIY ot - dc (R 04
‘1 D20 butaBeitweaydr:pigri djnecncc?m tdha)t43mdm naercsamlar © ﬁppléelit r@tédtiy\b a:toumis of
‘| benzyl 1 rgmelied Hiyaltydrogenation t° 2igid N-(4B- é‘taE"W!W'ED ehdiLraeligepew ?Ss
| bron dé R e'q%égﬂ;;t bl ateﬂ\ge?enﬂg 2fsor TP (MRS AoV R mase be
‘N br onosucci € ensed when Loar anyl -L-proline in the presence of

Iiexces [err]. The con- densatlon prodsuatnpleNi:(
:1-benzyl okl eﬁarlimw’r bptvh-malamvldem -L al anyl - L-pr ol | ne (390 ng.) in 25

m Of 25 Oé% 1hal rﬁﬁ EYO a tl% suon to t:‘le ;(F:'t%g\qengv t"Oﬂ
Char coal . d | cé( %ﬁ-ﬂﬁ \: nXZ z%fre es NaBH,CH. Thecon- -
t:-carboxy dénslaht phhfam'ﬁ ReRf)-L-aHamy-IBholihe (398nd 1R 25 mi
expect ed of 269 sqneamyeaﬂyanamdhﬁ geﬁmém nap loGer ) D [peliddiueton cﬁarpm IﬂlemﬂvaDcﬁf sbila@nt
:above 2§ ntaed m;dmweldé 5152-':?('% Pxyi-Grpithatimidphexyl)-L-aanglt lhpralkirle (3%9 malfhavirg: the \wknelted

.' hydra2| népge hrqgpatographic fprertiey 1 ’b 2 mi of
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pofr eez @0 drighyig-moline 58 rhg) Ulessspeetebl Bhté Arecandispety with amméléhy mpssspectBh $Ows a

4 al anyl - Lepakoatidid fose mppigcularion mipescwatel (3@8td8hre consistent with structure..

gigg:The mass spectrum shows a peak at B%am% 615he nol ecul ar ion mnus water

-' ( 329- 18) N (E@m%o? c@@okh-%;lammohexyl) -L-alanyl-L-proline

the hydr abthalimigahesyl)d.salahgsleprolined aj mixtirea igp bigtaifed damNwhith N1 zbyenoyoxpcartiooyhst- - 6-
-, pht hal i magtighesyll-}-slandiligine mayrhs| isdrte ni xt ure i s obtained from which :
.;;‘N- (1-benzyl oxycar bonyl-6- am nomexyl gely -L-proline may be i sol at ed.
1 Exanplg 66(148rbdy- Qﬂpherﬁaielﬂ%y_ Qa,ﬂheﬁemefhyl) L al anyl -L-proline A slurry of
‘phénoxypyr uvA sluax btipheto@pygyviq gnlcemﬂgidprbgarddﬁw e rdmizsstioroof afiyl phdngkyacetate
Eg Q%ecaepw'a@arvan k‘élﬂ"ﬂ Qﬂ"ﬁ& S
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rig a h
R R
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and t hi r dartoxy<2-gidexyetbyil-alddyl-Lipetliom Jhel n0isSoggistem avits sttiiavreCiha muso spebtyuin | de
(0. 18 g) sanes npeRkdt 4TRIophe aliated Solagdsionedingh metvbit§4—t5)-aci d i on- exchange
resingand el uted with 2% pyridine i Mgy L g7t 0 yield, after freeze-drying,
- 0.5 g of W(mmy&%myﬂgn&pamwm@y%fm @I anyl - L- proI ine. The nnr is
- consi st ent vBytrbacSibg ethil piie@oxy Hyivire §aepaf2d trbmltie ahmmcuacmlaiedaitedﬁ@ua‘nmndu.he
- silylat e dlapghlaraling with NaCNBrh i ephgfuﬂfplu epoand iR)jating the product as described in Example
' EX arrpl e 86 N-(1-ethoxycarbonyl-2-phenoxyethyl)-L-alanyi- L—prolme is obtained. 50 N-(1
Et hoxsycar bonyl - 2- phenoxyet hyl ) - L- al gg,y,L,elsgprol i ne By reacting ethyl
i phenoxy Py LW0ardoRy-2 PR aiiaEhy)LloaRdyhEepthed Dy aci d catal yzed esterification)
and L- al anyA nlixtye aif iphenyihiodyrdNicGidBHB .96 g) dpraganal bys GleUdondemsatiod of :diybpheng- t he
; pr oduct g'go ater wi glejhmlo pliowsg by acnd catalyzed hydrolysns and decarboxylation) and L-
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‘et hyl pheesklat %Bllmasahemebmardmeiaﬁpl oxaerdt®, foll owed by acid catal yzed
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iiglual ~manner. Chromatography affords the desired isomer. - C Exarrple 107
Ii| !N—[err] (1 Car boxy- 3- p= chl or ophenyl propyl ) - L- lysyl - L- 4-thi azol i di ne’
el bony If acid Couple N-a-t- Bog-N-[err]-Cbz-L-1ysine wth N LA
{4t kazol | di ne- 4-car boxylic acid. benzi eiter hydro- chl ori de, pur Dy
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|fgstracts At E %gjre rolme from 3 i by YHEHRSthoH B¢ C\%Shf.‘ﬁ\éﬁ @oc.,
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yater to yi QJ 9 (ﬁ-@arbo:k @ﬁﬂé\ﬁropyl) -N-z-N-g-dimethyl-L- !ysyl-L-prolme :
- (.1- et hoxycar bea- pemLypholind berizv pyter is resiuctiviely anethyiatest in ffgmaldenyde/10%
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‘N-[err]-t aﬁm-u_prolrnetmwl Igst his empnydd 215[%4'09)45 issohved @ P'Pt&Oﬂa@rfd"'é gacetlc
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tar boxy- BNFmtwngQ %'r-th lD r#g}sw_l- ‘15 i ch was established b X—ray
<L ;
_ nal ysi SstQa (ﬁé t#g. qb?"s&n}éurjl xgﬁog?ﬂécéqafmg room

bl 11 ca gel tdmpe tt}e tﬂmbh'i ROk g n acid |on
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.cyanobor ohydride. The [err]-t-Boc protecting group is renpved fromthe
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with the co iy’ pregel atinized starch, nicrocrystalline cellulose
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et hoxycar borgipw ﬂ %V'E’roaﬂg‘r a"ﬁ/l redlsnpthePM@Ofﬂoo Py 3mifg) or acylamino; .
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m crocryst al ||dwe,.g , Pul ose (82 nmy) and magnesi um stearate (1 ng). Tablets
W t h, for%exampérgl loiNe( dikyi S) - car boxy- 3- phenyl propyl ) -L-1ysyl-L-proline (5
ng) and hydr o@hﬁrmmthvtlbheaﬁrlwr(a%’ my) are nmade by substituting the forner

in place-of e hapyh akdony! - 3- phenyl - 40 =
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the Contracti rgg,,:gt@\;,@,sa,ky CH DE FR GB I T"tU Nt -SE 1. A conpound of the
fornmul ai - 45 [ diRidthyrdnedcioneraliyhd [ err ] are the sane or different and are
hydr oxy, 55 - halo|lewgsratkal koxy,
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' : imidazolyl lower alkyl - . -
R indolyl lower alkyl ' :
mercapto lower alkyl and
loweralkyithio lower alkyl;
R* is hydrogen or

s lower alkyl;
.. .68

R RO O
* c L M S *



.-al kenoxy, "di |l oweral kyl ami.no I-ower -al. koxy, acyl am no l.ower al koxy,
xy | .ower al koxy, - 60 aryloxy ar Lower al kyl oXxy substltut ed aryl oxy-' §
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:hoxy, a ‘| oweral kyl ani ho 65  OHOI@ME Kyl ani no, 30 - 0012/
ower al ky|gg m hydr oxyami no; R¥is. -hydrogen, alkyl:of from.. 1. (0o

|&él ng branched, cyclic and unsaturated al kyl gro'-"'
bsti't ut ed Imv} al kyl - Wherel n the substi.tuent ; is halo tate.
droxy | ower phenidd eraal ami no | ower al kyl ami no.
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and the- pharmaceutically acceptable saits thereof :
20 2. A compound of the formula: R
I j,?“ Ts g -
2 _Ft-c,—c-NH;ch'd-N--;tI:-d'—ae'
RZ -0 R?
i\ - wherein _ _ L el s e .
B R is hydroxy, : ) ' TN ey R
30  lower alkoxy, " ' - C s Y
lower alkenoxy, . K S S "\ :
arloweralkyloxy, : o R A
diloweralkylamino lower alkoxy,
acylamino lower alkoxy or
LI acy!oxy lower alkoxy,

R® is hydroxy or amino;. ' :

R! is alkyl having from 1—8 carbon atoms, substltuted Iower alkyl wherein the alkyl'group has 1—4 ..
carbon atoms and the substituent is amino, arylthio, aryloxy or arylamino, aralky! or heteroaralkyl -
wherein the alkyl portion has 1—3 carbon atoms; substituted aralkyl or heteroaralkyl whersin the'

%0 alkyl groups have 1—3 carbon atoms and the substituent(s} is haio, dihalo, ammo, aminoalkyf,
hydroxy, lower alkoxy or lower alkyl;

R? and R? are hydrogen

R3 is lower alkyi or amino lower alkyl;

R* and R® can be joined together through the carbon and mtrogen atoms to which they are attached to

45 form a ring of the formula
Y o Yk
=N ) OR - -—N l
50 . \_
COOH ~ CooH
-wherem Y is CH,, S, or CH-—OQCH, or the pharmaceutlcally acceptable salts thereof
55 3. A compound of the formula
R1 |i‘3 T4 ?5 ﬁs
o R-C-C-NH-CH=C=-N=C=C~R° -
' 2 | ,L?
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11. N-a-[1(S)-carboxy-3-{4-chlorphenyl)-propyll-L-lysyl L-proline. .

12. N-a-[1(S)-carboxy-2-phenyithicethyl]-L-lysyl-L-proline. : .
13.'N-a-{1(S)-carboxy-3-(4-chloropheny!)-propyl]-L-lysyi- L-4a—methoxvprolme

14. N-a-[{1(S)-carboxy-5-aminopentyl]- ~L-lysyl- L-proline.

ST 15. A pharmaceutical composition useful in the treatment of hypertension’ whlch compnses a
25 pharmaceut:ca"y effective amount of a compound of the formula
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. RS O NN A T U S
- - __.—C-C-NH—CH—C—N ¢-C-R" '
_ .Lz 1 7 |
‘wherein )
.~ R is hydroxy,
35" lower alkoxy,

lower alkenoxy,
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diloweralkylamino lower alkoxy,
_ acylamino lower alkoxy or*
0 acyloxy lower alkoxy,
R® is hydroxy or amino;
R! is alky! having from 1—8 carbon atoms, substituted Iower alkyl wherein the alkyl group has 1—4

carbon atoms and the substituent is amino, arylthio, aryloxy or arylamino, aralkyl or heteroaralkyl -
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hydroxy, lower alkoxy or lower alkyl;
R2 and R? are hydrogen,
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R* and RS can be joined together through the carbon and nitrogen atoms to which they are attached to

50 form a ring of the formula .
- | \—
. . o COOH COOH

o wherein Y is CH,, S, or CH—OCH,
-~ §0. or
' the pharmaceutlcally acceptable salts thereof.
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“heteroaral kyl whérein the al kyl portion has 1-3 carbon atons,
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i's' methyl, amh,alrauermr(yrret hoxy, 20 .1 vieraJ kyl am no di i ower al’kyl anino”

arl ovverai Ky disethytamino lhyd'rajwyam no, - . [ert] is- hydrogen 25  alkyl " of
from1 10 20ale @iyt , “i.ncl udi ngr br anched, cyclic and unsat ur at ed "
al kyl . grou :;'a'z ,gﬁtrt V d l'ower alkyl wherein the substituent is halo - .
Jydroxy Fowely .aryl oxy amino | oweral kyl ami no di | ower al kyI ani no -

acyl am noe B&ercaptoadswéraimynmdguam dino i nmidazolyl indolyl rrercapt 0 40 -
I-'ower al kyl t Fawesrakyihio tiwer etkvlboxy car boxamni do: carbol ower al koxy 45 phenyl
Subst | t’ﬁt : j)h\g‘l'}ge"\ﬂﬁerel n the subst i tuent is |ower al kyI -

g RS is ‘hydrogen
lower- alkyl
. phenyl
25+ phenyl lower alkyl : R :
\_ " ] hydroxy phenyl lower alkyl oL et oo ) A
w1 hydroxy lower alkyl : L TawTee LT e

amino lower alkyl - : T B I e
o guanidino lower alkyl : _ '
30 | - imidazolyl-lower alkyl : T N

: “indolyl lower atkyl - ' T~

mercapto lower alkyl or :

loweralky! thio tower alkyl;
R* and R® may be connected together to form an alkylene bridge of from 2 to 4 carbon atoms, an
-3¢ - alkylene bridge of from 2 to 3 carbon atoms and one sulphur atom, an alkylene bridge of from 3'to 4

"1 carbon atoms containing a double bond or an alkylene. bridge as above, substituted with
C hydroxy : :

=1 lower alkoxy - ’ .
.| lower alkyl or diloweralkyl or the pharmaceutrcally acceptable salts thereof, and a compound .
%0 selected from the group .consisting of hydrochlorothiazide, chlorothiazide, ethacrynic acid,
amiloride, furosemide, propanolol, timolol and methyldopa and a pharmaceut«cally acceptable
carrier,
17. A process for preparing a compound of the formula

T1 Ts T4 ?5 ﬁ
: H—C—T-NH—CH—E—N—T—C—RS
50 o R2 o R7
N wherein .
R and R® are the same or different and are hydroxy; i
55 lower alkoxy,
lower alkenoxy _
diloweralkylamino lower alkoxy, _
acylamino lower alkoxy, : ' hd
acyloxy lower alkoxy, '
g0 aryloxy,

arloweralkyloxy

- substituted aryloxy or substntuted arloweralkoxy wherein the substrtuent is methyl, halo, or methoxy,
amino

loweralkylamino T "
- diloweralkylamino = . : .. —

N O A

—_—— PR,




te

B enyI ;
“acylanrno h&m&ﬁm@hky| amno | ower" aIkyI drnethylanrno | ower al ky "hal-o | ower

ial kyl -
kyl-

i kyl
| kyl

O DY

i
1
:
H

?fmer al koxy or hal o; 50 5 arlomeralkyl
ﬂrIoMeraIkenyI or heteroarlemeralkenyl,,substrtuted arlomeralkyl
bst i ituted: heteroarlomeralkyl,\SUbsthuted arl.ower al kenyl °, 0K, substltuted
arTower al kenyl , wherein t he substltuent is halo or 55. :
wer al kyl hydroxy Iomer al koxy anaqg am nonet hyl acyl a
oxy? %5

 : 1omeralky r | kyl am no. car N
Sy Jﬂ%ﬂgﬁ&ﬁ%ﬁgﬁ iyano or sul fonam do; arlomeralkyl or

fhalgroarlmmenﬂmﬁﬁh substituted on the alkyl" porti-on ;by amino benzoylanrno _
]__ and [abyt of fme 1rt9c2roogdmncatomanmmmb lbydnghed, -cyclic and unsaturated alkyl groups; |, .

5. & %{%fﬁ*'f“t?%'°n’§ﬂﬁ'bﬂé¥hefaﬁ\/®la suhskitentoieniy| i ower - al kyl -aminenethyl .~ = %
| o N L

NBrcapumJIomer alkyl and Iomeralkylthro l-ower al kyl ; "20 - [err] |sg
dr ogen oﬂ°Y %
wer aIkyI gﬁ? V“ﬂ enyl Iomer aIkyI hydroxy Vower al kyl anrno Iomer;

-or heteroarlomeralkyl

hal o | ower

hydeoxy- phenyl 1 owers. alkyl 10..- hydroxy. | ower:: alkyl
5 - argesgni di no- | ower_ al kyl-i ffi‘dazol y¥ | ower -alkyl : |ndonI 1 ower- " %

[err] i s "hydrogen- | ower -, al kyl phenyl phenyl

guanl ower . al kyl- - 7i'm dazel yl -1 ower aIkyI |ndonI Iomer .
ﬁErcammmdMQmer al kyl~ Qr Iomeralkyl Jthio | ower- al kyl T o A

25

35

45

50

58

_ RS is hydrogen

65

imidazolyl
indolyl
mercapto o
loweralkyithio o . . L T L
_arylthio - - S Lo S S JE =
carboxy . - N L . o Lo ) o
carboxamido S R AN o Gl
carbolower alkoxy : ' : b
phenyl : . . o . T
substituted. phenyl wherein the substituent is . - , S
lower alkyl : . - : ) o s
lower alkoxy or : D
halo; . _ KRN S
arloweralkyl or heteroarloweralkyl o
arloweralkenyl or heteroarloweratkenyl, o
substituted arloweralkyl substituted heteroarloweralkyl substituted arloweralkenyl or “substituted
heteroarioweralkenyl, wherein the substituent is
halo or dihalo . o
lower alkyl ' - : o
hydroxy ' : '
lower alkoxy
amino
aminomethyl
acylamino
diloweralkylamino
loweralkylamino
carboxyl
halo loweralkyl
cyano or.
arloweralkyl or heteroarioweralkyl substltuted on the alkyl portion. by amino or acylammo,
R? and R? are hydrogen or lower alkyl;
R? is hydrogen
lower alkyl
phenyl lower alkyl
aminomethyl phenyl lower alkyl
hydroxy phenyl lower alkyl
hydroxy lower alkyl
acylamino lower alkyl
amino lower alkyl
dimethylamino lower alkyl
halo lower alkyl
guanidino lower alkyl
imidazolyl lower alkyl
indolyl lower alkyl o : et
mercapto lower alkyl and :
Ioweralkylthlo lower alkyl;

el

e
o

CRe is hydrogen or

lowaer alkyl;

lower alkyl

36
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am(ori de

al kyj,ene bri dge of from 2 to 3.car bon
ne sul phur atom an ak kyl ené bridge of from3 to; 4 carbon atomns -

4 carbon atoms an« 35

_._,g?a doubl e bond or an al kyI ene bridge as above, subst it uf ed with
_ “1l'ower -al koxy .| ower al kyl or mldlmml kyl- or the pharmaceutical | y
accept abI--e sal ts_ther eof and - a. corrpound 40 selected fromthe gron
consi stjng - BI“’“M:yldfoc Prot hi-azi de, ‘chl orot.hi azi de, ethacrynic acid

d

é&%ﬁgﬁfﬁo@;gﬂ anol ol , tinolol and methyl dopa and a-
| Gpdrby IGGsrabBDI e carrier, 17. A process for preparing &co

;Ig_ainmoélﬁu qr Ry Wnerel n R and- {eN] arethe sane or different, .and

| aiglino "1"I‘I aI koxy, 1 6wer .al kenoxy_ di-l-ower al kylam no. | ower -
al koxy;="a yl'%?@,ﬂl'g I koxy, acyI oxy - |.oner al koxy, aryl oxy, . '
ar | owner:a] kym ;g,d aryl.oxy .or substituted ‘arl ower al koxy Wnerel n:

the subggi tmtamysthmerbhyd alkytal o, " or met hoxy, .ant no | ower al kyl am no:

di | ower al’ IﬁflaamﬂﬁmaS?pe conr&t:@QZOMr ttafohomraadvk

hvd alkyle rldﬁoffrp@rﬁ tg ur Q| 3t04 - :
‘.iyuy. ¢ and¢ “Eé PR CEUSaIR ) SogrE R ook sk ?qm%ava gv@f'waﬂdkvr Vierein .,

t he sub%t it
-ar )dvm()alk or didWenikyl and the pharmaceutscally acceptable salts thereof whlch compnses

haI o hydroxy Iower al koxy

I ovver aﬁemhamk#tpned’fltmmld(yl am no acyl am’ no aryl am nao guam dino.

i'ni dazol yl...i.ndol .yl nercapt ol oweral kyI bhlé} o e G 20
aryl t hi.gg: I i o ' ' LI N
20 car boxy carboxamni do R _c_c_o ST I LT

- - carbol ower al koxy substi tut Ied phenyl wher ein the subst I tuent [ s | ower
al kyl | owewhesgin B% ynay rindldeqsuitable - protection of ‘any reactive groups with a dlpeptlde or protected

U

25

50

. 60

- dipeptide of the formula

- wherein

_ RO R4 R5 o LT :
T L N N
L |
R

wherein R® and R® may include suit able protection of any reactive groups in the preseﬁce ofa reducing'"
agent, followed by removal of the|protecting groups if necessary to vield the desired product, and, if

. desired, preparing a salt thereof b\f conventional means and, if desired, nsolatmg the biologically more
35" '

active isomer by chromatographylor fractional crystalllzatlon
Claims for the Contracting StatJ) AT

1. A proceés for preparing 8 compound of the formula

0
I

R
I

R-c-c'j.-NH'-_cH-c-.N-c_-c--R
R

R and R® are the same or dufferelLt and are hydroxy,
lower alkoxy
lower alkenoxy

" diloweralkylamino lower alkoxy
acylamino lower aikoxy
acyloxy lower aIkoxy‘
aryloxy
arioweralkyloxy
substituted aryloxy or substituted arloweralkoxy wherein the substituent is methyl, halo, or methoxy
.amino
loweralkylamino
diloweralkylamino .
arloweralkylamino or
hydroxyamino;

R! is hydrogen, ' o o -
alkyl of from 1 to 20 carbon Jtoms," including branched, cyclic and unsaturated alkyl groups; - -

substituted lower alkyl wherein the substituent is _
| O O
-
* c L L] S *
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i .-'_oweral kyl or heteroarloweral kyl, 30™ - ar|oweral kenyl or
eroarl ower al kenyl , ‘subst.i*t uted arl ower aI kyl ‘substituted = .. -
Koj'utj\o,weral kyl , subst i t ut ed \ar | owet al kenyl -or substi t ut edl

a

;heter rl dwer al kenyl wherer n" the suﬁsolnueo‘q i s halo or di hal o Tower - aI kyI..
35  hydroxy o

1:35 I -ower " al kb@l ani no ani norret hyl acyl amino 40 . di I ovveral kyI am no

490 | ower al ky XP‘F car boxyl-vhal o | oweral kyl cyano or 45 .. -arl owexs or
heter:oar | ovve x¥ubst|tUt ed. .on the al kyl portion by. am no- or {apy Ay no; . -
-[err] ans [eamhare hydrogen -or.I'ower. al kyl; Terr] i's hydrogen kover=dl kyl .- s

phenyl Io%erlo&de#apdy!ammo “am nonet hyl phenyl | ower al kyl hydroxy- phenyl ol
|| ower al,kyl @}Nlamwer al kyl “acyl.am no tower. alkyl am no |ower alkyl 55 ™ .
I, i, met hyI’ am n Vs al kyl hal o | ower alkyl guanr dino | ower al kyl im dazol yl
1 ower al dgyd ?ﬁgﬁ . lower -al kyl- 60 rrercapto | over al kyl. and -~ - . 1 x
: vveral kyIthi:ﬂdézawer aI kyl” [err] i's -hydr ggen=ot- I ower ‘alkyl; [err].

hydr ogen 66 indolyll awer “-al ky I .0 D12 401 phenyJ phenyl Iower al kyI -
:hydroxy phen r al kyI hydroxy | -ower “al kyl 5 ““ahi'no Iovver al kyl” _ o
g;; aniding | ogtm I m dazol yI I ower “al kyl“ indotyl |ower alkyl. .. mercapt 0. f
‘gwer al kyl 10. loweral kyl -thi-g | ower at- kyl ; -lerr] )

ipad [err] rrayarma.e.nanect ed toget her to forman alkyl éne bri-dge ‘of from 2

I;r 4 carbon edroniewer zikosd Kyl ene bridge of from2 to 3 carbon-atons and one .
K4l phur zgtonf’h"é? 3 Iene b e of from3 tqQ 4 carbon atons containing.a 2
bibubl e _bond orpy ﬂ:ﬁf%??eéﬁ %I'&“&bm& ‘'substituted with hydroxy 15, |
pwer al koxy lower alkoxy or h S

i halo; ‘ ""‘: ST sy

arloWeraIkyI or heteroarIoweraIkyI : ' :

25 arloweralkeny! or heteroarloweralkenyl,

substituted arloweralkyl, substituted heteroarloweralkyl substituted arIoweraIkenyl or substituted
} hetdroarloweraikenyl, whereln the substltuent rs o
i IO halo of dihalo . R
; lower Blkyl - ) : ' o T
3¢ hydro - " _ -
lower Ikoxy - ' R 4
amino - ' !
aminomethyl
acylanjino : . '
diloweralkylamino ' . . '
loweraikylamino '
carboxyl
halo loweralkyl
cyano lor ' 8 -
- arloweralkyl or heteroarioweralkyl substituted on the alkyl pomon by amino or acylammo
! R? and R{ are hydrogen or lower alkyl;
R3 is hydrogen
lower laikyi
phenyi fower alkyl
45 aminomethyl pheny! lower. alkyl
hydrody phenyl lower atkyl

35

50 dimethylamino lower alkyl

indolyl lower alky! :
55 mercapto lower alkyl and :
: lowerglkylthio lower alkyl; ' T
R*® is hyqrogen or . : b
lower jalkyi; ' '
R® is hydrogen ' ' - :
o 60 lower lalkyl = - : s
(o phenyl L .
! E _ phenyl| lower aIkyI i
e hydro:jy phenyl lower alkyl
i . hydroxy lower alkyl
Py 65  amino|lower alkyi -

N T




.c'i"ude sU|tabI e prot ectlon of any reactive groups\vvlth a
or protected di peptrde of the fornula 25

;'rer n [err]\ and [err] may mcdmle;owtabl e prot ectron .of any |
foll owed by re of

| necessary to yield the: desi red. product, -and; i f
élk 5 »thereof by conventronal neans and, - i f desired,
oa,g,r gg}noy more 35 active isoner by chrorrat ography ‘or
' _-lawgralk\altthqueremyl d-aims for *the Contract i ng' Stat AT 1.. A
 andr PRy mcenemmﬁhesfto fiorm dnodliieng bride[oE AN 2\tecé edrhorRatamel aner T |

e Syl o Jom A0 S gatson s o ey e sl m3d8hoxy
4 s g ¢ SNTR 5 P 'e'a*%%@ = a%yr%’?gl e oxy.
I qg\yerzuuowveral kyl oxy substituted ‘ar ylkoxy or .substitute :

- T, kdmyemikyl of dildvesaliotibsd tHeUphatmaceutivelyhydceptibid saits oheremtvt'mnhycmmm -
| over al kyl-afrreseting(e ketongi of sbefonidgt ani no ar l.ower-al kyl ami no or -hydr oxyani ho;
[err] is, 'hydrogen, alkyl of--from1l t 0420ocarbon toms i ncl udi ng branched,
cyclic,and unsaturated al kyl groups @5 ‘substituted | ower al kyl wherei the
substituent: is 37 hal o hydroxy" |MJ’—@=L¢OX)/ aryloxy 5 am no :
| ower al kyl-am no .dil ovver al kyl am no_acyl am . no arylamno . . 10 guanidi no
i m dazol- yl"h?fEP {/ﬂ‘h V\T?r &HiRYle Pratestion of any. '932“5’969'%\‘? it & dipertide F Gb’teﬂed
car bol Qwe?_' %ﬂ"ﬂ%? B “substituted phenyl wherein the
‘'substitg “is | ower aI ky[l~ Iovver aéalg)xyngrng,r lpwer al kyI or L
het er oar--l-, ower al kyl ' -

.HzN-CHE—N-C-C ns
2 | - r-IJ
A '-_"f- L whereln R3 and R® may include suitable protectron of any reactwe groups in-the: presence of a reducmg' o
- agent, followed by removal of the protecting groups if necessary to yield the desired product, and, if
_ ~ 'desired, preparing a salt thereof by conventional means and, if desured lsolatmg the blologlcally more -
30" active isomer by chromatography or fractional crystallization. .
' 2. A process for prepanng a compound of claim 1 which- comprises reacting a ketone of the _

. | formula
S ) : O R

35 |

e R—C—C=0 . -

... wherein R is not hydroxy, and R' may include suitable protection of any reactive group w:th an amino.
46 -acid or protected amino acid of the formula

| "

[ .
H,NCH—COOH

4 wherein R3 may include suitable protaction of any reactive group in the presence of a redt.icing agent to
form an intermediate of the formula:

(ﬁ R! R?
: | |

50 R—C— CH—NHCHCOOH and

then coupling said interrnediate with an amino eeid or protected _am‘ino acid derivative of t_he formula

. ‘R* RS
. d5 | | | N
' ' HN—C—CO—RS®

b
v

~ wherein R® is not hydroxy and RS !may include suitable protection of any reactive group to yield a
compound of claim 1 where R and R® are not hydroxy, followed by removal of protecting groups and if

desired converting R and/or R® to hydroxy by hydrolyzing or hydrogenating the appropriate precursor,
and if desired, preparing a salt thereof by conventional means and if deslred rsolatlng the bmloglcally

- I_I!llllj‘lill\j g e




Wtiiomeralkenyl or- heteroarlomeralkenyl substituted arlomeralkyl _ Lo
i'tuted heteroarloweralkyl, 'substi tut ed arloweral kenyl or subst i tut ed
roarl oweralkenyl , wher ei n- th‘e subsfituent ‘i.s hal o or dl‘hal o I over aI kyI
3 hytd oxy | ower- alkoxy am no* am nomet hyl: -acyl amino 35 .
omeralkylanrno | ower al kyl ani no carORIR 4ANo | Quer al kyl cyano or

over al Kyor rachﬁt@t{n%rb'vcémwﬁyalphys BPREdb ﬁ GHs@iilzdubg al kyl portion

m°no. or acyl as A@rockrfed prépuing @ lcbhpéung of fh &rclalirQWhléﬂ dorlprisds@hd ind &n
r.ogen | cameine af thylforpiglany . | ower al kyl 45 am nonet hyl - phenyl. lrower
yt? vhydroxy phenyl Iovver “akkyl hydro I wer al kyl acyl-am no I.ower- al kyI 3
i ng 1 owsr. ‘al ky1 dizmet hylanmi*no ral Ryt "hat.o |- wer - al kyl , -
ani‘di np Bower - al kyl ‘tmida 1yl Iowc_ﬁb Wi ndoly | ower alkyl 55 :
rca t4 | over al kyl and | ower el kylthl 0 I|ovver’ al kyl ; [err] is hydrogen or ..
wer al' kyl ; [err] IS hydrogen 60-~ | ondt alkyl pheny pheny | ower alkylx‘
oxy en aI hydr ox wer no | ower al Kyl
o 12 4851] g%‘é‘ﬁ. wééi‘" "bﬁﬁé?s % '?ftﬁrtﬁ‘a%ra ’%/&A‘@rgf%ﬂprev"ﬂ Ll il ‘aeré?maﬁakw
i rcapto 1 ower.alkyl or 5 |o | ower. alkyl; [érr] and [err]
y. be connected together to for 1 e bri dge of fron12 to. 4 carbon.
ons, an_al kyl ene bridge of fO’Q 2 et.o argwa- g&it ons and’ one sywphur
[t'om an 8 kyl ene’ bridge of 'from3 to 4 carlt}on at ons. cont ai ni ng a doubl e
d or. an aIkerne bri dge. as above, substifuted with hydroxy . 10 ‘1ower

oxy | owey ag 9:5 RWnLiW@ILég\ &Ytablg‘g%tetcpon g,h a%vr/ rrreaa%t(?vuetgrour.rl, !’o“ aedcbrrD rter%g\]ra Fof the

ts th% ary to yield the desired product or. if desired performing the reactlon ina.
) ’ stepwrse fashron by condensmg (VII) where R |s not hydroxy with a keto acad of the formula..

* ! : . . _ R’
o | wherem R= may mclude suutable protectuon of anv reactive group tq Yield, - o
O
§r
R2

- 35 and condensing (X) with an amino acid derivative of the formula

R* R® .
! 5. : NH—C-—CO—R® . . (v)

wherein R® is not hydroxy and R® may include suitable protection of any reactive group followed by
B removal of the protecting groups if necessary to yield a compound of claim 1 where R and R® are not. -
: hydroxy and if desired converting R and/or R® to hydroxy by hydrolyzing or hydrogenating the
appropriate precursor and further, if desired, preparing a salt thereof by conventional means and still-
45 further, if desired, isolating the biologically more active isomer by chromatography or fractional
crystailization. '
4. A process for preparing a compound of clalm 1 which comprises reacting a dipeptide of the

. formula
50 R o0 R4 RS
| - Ll L . |
HZN-CH-C-N-Cl: - COR nn
R7
55 , . _
: fvt\;herelm R? and R® may mclude suitable protection of any reactive group with. a compound of the
rmula .
t 60 : | _
i . : o - X—C—COR S Xn
j : FIF

65 wherein R' may include suitable protection of amj reactive group and where X is'éhlorin_e, bromine’l,___'. '

A




"Tonpound.

_-'.any reactive ‘groups wi.th _a dipeptide or protected. di peptrde
[ ERR] wherein [grr]. and [err] may include sur\table B
Ot any reactive groups in; the presence of -a redusi ng agent ;
By renmoval_of the protecti ng ou i I.f necessary to yiel d
: d preduct, and, if desired, p ' é a salt thereof by con '.
‘means and iodirle, &%smeﬁmoxr,%ﬂiu trbiRGred BE tHe reénaar 6 rbtécting lgfouBdi na&uaweto gpe by
hr onat-ogidegiey pedduétron ¢t desiredl reaxting 1A ihivatdhi Fois.not @H Mchmhcanmcidadenpamaaf thag.a -
conpound.dérmelaai m 1 whi ch conpri ses reacti ng a ketone of the formul a [ ERR]
rej= ‘R is not hydroxy, and [err] y include:suitable protectron of

a'ny_rea ye group with an amino. -aci d-qr “prof ected am no acid of the ;
formul a *_'ERR] 45 wherein [err]: M_LdppLgthsurtabl e protection of. any
reactiv 'Bup- i N the,presence -of-'a reducr ng agent™to form an :internmediate. .
of the f rea'R°[nERR]cluﬂhemUea'prw@ of anvfesctivesrpeto are apjintermagiata ef the formilel or

protectgg m:no aci.d derivative of"the forr’ﬂgla [ERR] wherei n [err] i s .not
hydr oxy- and [err] may include suitable pr‘ot[ectlon of-“any. react.ive gr Qup to
yield a. corrpound of "claimk where Han,ncl_[\iam}—maH not ~hydr oxy, foll@yed by "™\,
r.enoval ~of protecti ng groups and-i'f -debired convertrng R and/of [err] to '
hydr oxy; by hydr ol yzing or hydr ogenat i nB® the appropriate precursor, 65 and,
i f desi redmd eRRBICIAG) sdld rldrinedifte WM anbamif® BME BbMAt o B&RemaRd, if desired,
isolating:the biologically 39 : 0.012 401 nore active isomer by . .
chr omat ography or fractional crys‘tal Bf zﬂitron 3.A process for prepari ng a.

f. the formula of: claim 1 _é&gprl ses reacting an.am ne of t he
f or mul a”[ RR] fo wherein [err]. may |ncl Sui.t abl e-protection of any ..~ -
reactivegroup with a ketone, of the formzla [ERR] 15 wherein [err] and [err]
may i ncl-ude suitabl e rotection of any.reactive group f ol.| owed r enoval
of the 20 inwhishBLising ‘% s“qvﬁnch'éEé‘ﬁ*éa'P "°"Q@B°'g$}%r‘ﬁ’°?ﬁee @EP%% dgreqvaly

t SR

f desiPedf %*H"P "9 PR [P g -
I(VI F)Js:/\,he £5 ,ﬁi 9?1 tgw ch z@,o%s%o aclagg Eglo oY rrurF eirJ;?n _'

[err] may: | nc Bu ebraddbé |peapprirgt £ edrhsand fof alaiyn N ecrddh soEnpHsa3Lrpactiog ymehﬁim[&la?]

35 and codaﬁeatsengtf(e)(ymwlﬂ'h an amno acid derivative of the form}la [ ERR]

40 wher¥®in [err] is not hydroxy and [err] ,my include ‘suitable protection

of any reactive group followed by renoval, of the protecting groups if

necessary to'yield a conpound of claguocl-@hmHg R and [err] are not (ydr oxy

and if desired converting R and/or [eri]] to hydroxy by hydrolyzing or _

hydrogeﬁatlng t he approprlate precursoP affd further, if- desired, preparing -

a salt thereof. hy conve rihe

i sol ating mﬁ.‘ﬁ R Wgygm%hétpﬁ squb?e protec j[ol Veany réac*lve goou% II:’*O%’B. %lb?tgutﬁ&ig%| Jn%io acid .

fractional Crystalllzatlon 4 A process for preparing a conpound of claim

1 whi ch®conprises reacting a dipgdptige gf4¢ the formula [ERR] 55 i
: ! f ) .

x_-c':H-_c':'«-r\Il-cl; ~ CoR® ey

' : : l
: . . : 7
a5 ) ' R

where X is chlorine, bromine, iodine or a sulfonyloxy group and where R? and R® may include suitable

protection of any reactive group followed by removal of the protecting group if necessary to form the

desired product or if desired reacting an amino acid ester (VIl) where R is not hydroxy with an a-
50 substituted acid of the formula L

R:i
|
L X~—CH COOH -
. 55 . ,
' wherein R® may include suitable protection of any reactive group to yield an intermediate ester of the
formula
<
_ . o R R3
. - : N { ! .
' ' ' RCO—C—NH— CH—COOH o (X
rlaz. '

~ and reacting said intermediate. with an ar_ﬁ_ino- acid ester of the formula

BT .

41




i

erein [err] and{err] may. include surtabl e prot ect.i on: of any reactl_v
rodp W th a conpound.-of t he. fornula 69 ST
ERR] 65 vvherern [err] nay. i nck ude s,wtable prot ectlon of any ¥eacy
hr ol antt where X is chlorine, bromne, 40 . 0 012 401 i odine,”or.
sul fonyl oxy gr oup- f.0l'l owed- By the r 87012 46ﬂ protecting, groups.if-
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Kri stal M sat I R lod oder Suﬁon loxygrup: s% é orin R3 unclf ig crq

- 0 012 401 E’ rEéu‘?er Etﬁg:'\‘ Qﬂ?u;ﬂa@ctﬁn%&é rkgﬁrﬁe ) g“tﬁjnsﬁg rﬁ‘vi épéngaﬂefé @?Envgﬁ @5“9

der For nel S%ud Crgrupbdid 2} Bilduhd des gewiinséhtbh @%gﬁlaes'o der - geWinschigntalld umsée zung
~~~~~~~~~~ AODidsd8reesters (Vi wods Sanicht diydrokynise mueigar ei-substitiiettanSiuke derForma |

CH2C H535 OH2 RS - :

|

I
X—CH—COOH,

40 worin R? geeigneten Schutz irgendeiner reaktiven Gruppe umfassen kann, zur Bildung eines Zwuschen-
- produktesters der Formel .

R R
: l L ' :
45 RCO——CI:——NH——CH—COOH - ' _ (X)
L

und Umsetzung dieses Zwischenproduktes mit einem Aminosdureester der Formel

50
R* RS

P '
HN—CH—CORS,
|

55 ) ' R7

worin R® nicht Hydroxy ist und RS geeigneten Schutz irgendeiner reaktiven Gruppe umfassen kann,
gewiinschtenfalls anschlieBende Entfemung der Schutzgruppen zur Bildung der Verbindung des An- = -
spruchs 1 und gewiinschtenfails Umwandiung von R und/oder R® in Hydroxy durch Hydrolysieren oder

60  Hydrieren des entsprechenden Precursors und ferner gewiinschtenfalls Herstellung eines Salzes davon
durch iibliche Mittel und auRerdem gewiinschtenfalls Isolierung des biologisch aktiveren lsomers durch
Chromatographie oder fraktionierte Kristallisation.

-
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. COOH in Cegenwart eines Reduktionsmttels zur Gew nnung des
ten Produktes und Isolierung des 30 biol ogisch aktiveren

'oi somers durch Chromat ographi e oder fraktionierte Kristallisg&ERn.
fer f ahren nach Anspruch 1 zur Herstellung einer Verbindung dgN )
H2 35 0 CH2CH20 (CH2140w012 401 m \- CB/C

| der Formel
assend GdFIQ %%'é‘?‘} aﬁcé\ngr*eréus:h e ez ‘E) II-_i]gérs allung Eln@V?rgmgung er Forme
'HOOC-C=0 mit einem geschutzten Di peptid der Fornel 50 ( OH2)

oc H2N-CH - C Cigr— CePs t 5
wosin t-Boc die tert. Butyboxy,qar bonyblﬁghutzgrupoe ist, in Gegenwart -
duktionsmttels zur Ge- 0 | nnung er ges€hujzten Form des

ten Produktes, anSGiHSOeTPe'n@é “UNet $am ddtsel ben.mit ei nem
en sauren Reagens, um das gewOnschte Prbduk u erhalten. 65

o 6 T2 CooH I~ ~I11~~i

| " 753 0012 401 8. Ein Verfahren nach Anspruch 1 zur Herstellung

r bi nenigrgendetie Hpsogingaipes (KGrags der figepels e 0
3N g s ol 12 (OHZ 4 ,C2H50C - CH - NH CH

¥ to ,unfassend die Unsetzung eines Ket qné sHér Fornel CH2-C.H. 0 OH2 . M
. CH, 11 | C2H50-C-C=O mit einem
i(tzten Dipeptid der Fornel 20 l -
oc OCH2) 4 - 25 C,Hs00C—C=0 - H2N OH C COH
Bpc nq“ =) g,grd‘pegg‘g )ggro%yrggr bonyl schut zgruppe ist, in Gegenwart eines
Asnittels zur - wi nnung der geschitzten Form des gewOnschten
' es und anschl i esende Umsetzungcplgrsel ben mt einem geeigneten sauren
urn das gewui nschte Produkt fu erhalten}| 9. Ein Verfahren nach

51 zur Herstellung einer P@lr-bPHd'uflg' r Fornmel 35
' d NH2 p (CH2)4 0 r 40
. C - CH NH-CH &N coon |

in Gegenwart eines Reduktionsmittels zur Gewinnung des gewliinschten Produktes und Isolierung des
30  biologisch aktiveren Diastereoisomers durch Chromatographie oder fraktionierte Kristallisation.
7. Ein Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel

NH,

35
c|’ CHoCHo  (CHJly

0 | 1
o HO-~C~-C NH-CH-C~-=N '
H il
40 ' ' _ o

H COOH |

-umfassend die Umsetzung eines Ketons der Farmel
45 . . _ . CH,CH,®
' HOOC—C=0
mit einem geschiitzten Dipeptid der Formel
50 . . .

{CHg) 4~NH—t—-Boc

HoN = CH ~ C
| | - I
55 (s :
' ' - COOH

worin t-Boc die tert. Butyloxycarbonylschutzgruppé ist, in Gegenwart eines Reduktionsmittels zur Ge-

60 wmnung der geschiitzten Form des gewiinschten Produktes, anschlieBende Umsetzung derselben mit
' einem geeigneten sauren Reagens, um das gewlinschte Produkt zu erhalten.

NS




s UM asseng are Unset zung eI mes Retons der For el OH
50

-IC ., 50~~~~~~~~ CH2 HO _C- C -. Omt ei nem geschut zten Di peptid ds
“FOS?I NH-t-Boc (OH)4 H - CH -C 6s

H. 64 : \|t||iiiiiiiii| 0 012 401 worin t-Bo¢{h
~tert. Butyl oxycarbonyl schut zgr uppe i 9 |314§=.Igenwart ei nes Redukti Orsaftte

zur Ge- "M - . tih WekdMGoriolcn GRS | Zir bRy URS GEMRISG HoF BorRePdUKt €5 un

anschl i egende Unset zung dersel ben mt el nemgeel gneten Sauren Reagens, um
das gewunschte Produkt zu erhalt _éq_, Ei o Verfahren nach Anspruch 1 zur

Herstel lung von N-(1 (S)-Carboxy- |3 ph% | pf oyl ) - L- /S Jalanyl-L-prolin. 1

1. En Verfahren nach Anspruchol K, Hers gig)un ON N-( .

(S) - Et hoxycar bonyl - 3- phe%\‘/ﬁp dpy! 2t *J ] brol in oder des

Mal eat sal zes davon. &t ErP"'ha‘chC"Aﬁ'sBruch r Herstellung von .
N-(1 (S)-Ethoxycarbonyl -4-nethyl pentyl)- L-alanyl-L-prolin. 10 13. Ei 7’

Verfahren m&éeﬁﬁapru&buan&aﬁeswéwel BoHheon N-(1 -

(S) - Car oxy-5-am nopentyl)-L-al anyl- L-prolin. 14. Ei n Verfahren nach
Anspruch 1 zur Herstellung von N a-(1(S)¢cHartbxy- 3- phenyl propyl)-L-
lysyl-L-prolin. 1 5. Ein Verfahren na%h spruch 1 zur Herstellung von
N-a-(lig S) - Et hoxycar bonyl - 3- 15 phenyl fPr | )-L-lysyl-L-prolin. 16. Ein
Ver fahren nach Anspruch 1 zur He(;snt@J_I agon N-a-[1

(S) - Carbox

l'ysyl-L-prolin. 17. Ein Verfahren nach}
Anspr uch IXEE'Pgwg“tdhéfz?g Eg)j'g)e\?g‘g)éﬁ- a°-"31f'l {S%l Car BoxyI 3- (4-chl ijrphenyl) 20 "

propyl |l -L-lysyl-L-prolin. 20 Verfahren nach Anspruch 1 zur
Her st effung von N-a-[1 (S)-Car boxyj | t hi oethyl]-L- lysyl-L-prolin.
19. Ein Verfahren nach Anspruch 1 ¢ r) Her st el'l ung von

N-a-[-| (S) - Car boxy- 3- (4-chl or phenyl ) -|
propyl | -L-1ysyl -L-4a- et hoxypr(HZNn- CBO— cEmNVerfahren nach Anspruch 1 zur
Her st e ung von N-a-[1 (S)-Carbdxy-5- anil open )-L- 25

lysyl -L-prolin.
Revendi cations pour |es Etats contractants: B DEFRG IT LUN SE 1.
Un conpos6 de formule: 30 0 ' R : R5 0 11 7

worih t-Boc Hie tert-BdtyB%ycarbonylschutzgruppe ist, in Begdnwakt-eirdbiREAuRkionsmttels zur Ge-
C - C3e Rwithung der geschutzten Form des gewiingeht$#0 P&duRee@nmsgmmengeumbabIngsleu@ejben

di ff6rent @'bf'“‘%‘?ﬂﬁg F"@%‘eaiﬁ‘is U "‘h‘f‘ﬁhFee d“'ﬁﬁ“ &r’@éﬁbx inf6rieur, j
4S8 un dial® fearqaélﬁ SRR & ing Bpere{RAUR 98CTARR no §
al coxy(inférieur), un acyloxy al coxy(inferieur),
* CHy cl THZ
1 | 1
g CHy (CHalg O
. - 1200 H 3
40 - HO-€-CHe———NH ~-CH =C~N | | §
_ - . ' ‘ ' _ COOH %
45 umfassend die Unﬁsetzung eines Ketons der Forfnel "
_ . CH Ct - 3
s o - l Z—Q— i
_ _ _ | ﬁ CH, o §

HO-C-C=0
- 55
mft einem geschutzten Dipeptid der Formel
' NH-—t-Boc

(CH;

: )
o 24 .

S ,. Ay Sk kiRl
e st atp iRt st b -~

HN = CH = ¢ = N

Y
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Ie subst | tuant est en nbt hyI e, un
un al coyl (i nferieur)am no, un
| (i nf6rieur)am no, un aral coyl (i nf6rieur)am no ou un hydroxy
='un hydr ogene, un al coyl e de ﬁq@léo 6t|orres de carbone, qui coQ
oupes al coyles ram fi6s, cycl I nsatur 6s; un al coyle i n eri eur
T uGyéiantBoc RlissteRButylopatbofdchitbgritive GEEIR (Begémvah}’éﬂ{eemduku&is&ht@éle(zbr Ge-

eurwlnmmgaﬂﬁyd)@wyjtztmfoamdns)gewunschten Produktes und anschlieRBende Umsetzung derse!ben

! i epi en Reagens, um das gewiinschte Produkt zu erhaiten.
| Cdyltﬁﬁ'g’ﬁgg rz\?_e‘if? geﬂ;ém Anﬂ“c“l\}l zuré—leratellung von N={1(S})-Carboxy-3 -pheny'gropyl)-_lzl ~§§

- ‘5 alanyl-L-proli
11. Ein Verfahren nach Anspruch 1 zur Herstellung von N-(1(S)-Ethoxycarbonyl-3-phenylpropyl)-
2 AQdianyRL-giotlh @04t deks Matgatsalaés) davomo, un acyl ami-no, un aryl am no, un

i noL I512 Ein vmhqewd@z@sgmeh 1 gyt Herstediind von Nat (sﬁ;f@mwonm_mfwym o
) ~-a b
1 o O g o st o PR i SPGB Soups oy gtom-

t uant esteﬂ Verfahren eth AnGsHier1 20t 9drdt8ilbhg v NAY- ﬂmwaw&yﬁaipawynpwyw-
eno;lysyAL-gmo.coyl e i nf 6ri eur ou un het 6roaral coyle inferieur,

by

i con lp(?'g'ltr%ef’i;m@iﬁ%m%t Ansprich| t6ry| Herstelangi aon N@ﬂﬂshﬁwowcamwﬁe
fer i gur e
B o S o Vel T E1BRLE Y Bl S 4P e 4B AR ROV

fsti t uant eztr—:uu VetigHrérgRaeh Andpriich dlzhalhagelmag vUﬁl NBd-L g -Carbdx{-BK(#-2Hhlbrphetyl)-
_roxy ﬂ@vl]-L-ivsthp@llmoxy i nf6rieur, un un am nond6t hyl e, un

mF"no, (ﬁ"hY?ffWT%‘l"ﬁ?'M’?séWF') éﬁwrﬂ?rst%'eng von ‘N-gri1 §-Eerhenird- msmr'wf%mv%r

Y
w bo ys’ 19 Ein Verfahren nach Anspruch 1 zur Herstellung von N-a—[1(S)-Carboxy-3 (4-chlorphenyl)—
propyll-L-lysyl-L-4a-methoxyprolin.
- 20. Ein Verfahren nach Anspruch 1 zur Herstellung von N-a-[1(S)- Carboxy-s—ammopentyll L-
£ -2 25 |lysyl-L-prolin.

Revendications pour les Etats contractants: BE CH DE FR GB IT LU NL SE

I 1. Un composé de formule:

1 3 4

O R R R* R ©
. l LT
35 R-C=-C~NH-CH-C~N-C~C-=-R
r2 " ,L7
40 ol
R et R® sont semblables ou différents et sont un
hydroxy,

un alcoxy inférieur, -
un alcénoxy inférieur,
45 - un dialcoy! {inférieur)amino alcoxy(mféneur),
un acylamino alcoxy(inférieur),
un acyloxy alcoxylinférieur),
un aryloxy,
un aralcoxy(inférieur},
un aryloxy substitué ou un aralcoxy(inférieur) substltué dont le substituant est en méthyle, un
halogeno ou un méthoxy,
un amino,
~un alcoyl(inférieur)amino,
-un dialcoyl{inférieur)amino,
un aralcoyl{inférieur)amino ou
un hydroxyamino;
est un hydrogéne,
un alcoyle de 1 4 20 atomes de carbone, qui comprend les groupes alcoyles ramuf' iés, cychques et

50

85

-

R

insaturés; :
un alcoyle inférieur substitué dont le substituant est un halogéno,

un hydroxy,

un alcoxy inférieur,

un aryloxy,

un amino,

un alcoylamino inférieur,

60
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n hal ogenoal coyl e inferieur, un cyano ou un sul fonam do; 35 un
aral coyle inf6érieur ou un h6teroaral coyle inferieur substitu6 sur |z
portion al coyle par un amno ou un acylam no; R2 R7 sont un hydrofg
al CQﬂ e inferieur; RR3 est un hydrogene, un alcoyle infé6rieur,
phényl al coyl e i nf 6r| eur, un am nonﬁt%&%‘gl coyle inferieur,
hydr oxyphenyl al coyl e |nf6rieur, un h al'coyl e inf6rieur, un
acyl am noal coytrediakbyilinféigtur)amtio, -~ * un ami noal coyl e inferieur

, un
di met hyl am noadﬂtwlae"nmf erieur, un hal ogenoal coyle inferieur, un

ghanl di noal coy'I"ba"VanWr eur; un inidazolylalcoyle inferieur, 50 '

i ndol yl al,coyl e,| gg , un mercaptoal coyle infé6rieur, et un
beweal c

un

al coyi (inferiesy oyl e(inferieur); R4 est un hydrogene ou un al coyI e
i nferieur; 55 kbmestptun hydrogene, un alcoyle inf6rieur, un phényle, un
phenyl al coyI e ¥mplepvithigrinféigyr.hydr oxyphenyl al coyl e inferieur, 60

un

hydr oxyal, goyl e“'] EQ’ o‘?eur un am noal coyl e inferieur, un guani di noal coyl e
inferieur, un g,,m: @&é,lnwbal coyle inferieur, un indol yI al coyle inferieur, 65
un ner capt oal cay hieoxylirniérRui)&on@e, . 56~ s e 2222Z 11 0 012 401 un
al coyl (i nf 6r uewhgrivie, oal co Ie |nf6r| eur); R4 et R5 peuvent etre rbéunis
ensenbl e poukn Pes" rsu it Vlté“}‘l‘éeife 2 A 4 atones de carbone, un pont
al coyl en&’ de 2 §°V '"r car bone, un pont al coyl ene de 2 ou 3 atones de
carbone et un d sou un pont al coyl ene de 3-ou 4 atones de

car bone cont eﬁarwcowaenfeiﬁuubbeuhlhatésdamoaweutﬁérteur 5 pont al coyl ene come
- dessus, sub@talqemée |eu!n0!h h@ﬁryaraﬂwvb;l lotéﬂsur,l nf er| eur,

un al coyl e
i nf eri euf® ouvnArals P ro”r é rsub '°° gc;n eﬁl‘; 3 ;gé‘éfb?fé‘ﬁ‘f"éﬂﬁl"é%”eéhs“bs"t”e
phar macie. 2. m‘h%@iﬂ éﬁ substita R R5 015
un alcoyle mféneur "6 R-CGC - NH CN 12
I ' 7 nen hydroxy, - R-. 20 o R est un hydr oxy,
: 25 un alcoxy inférieur,
un amino, ' ' '
U un aminométhyle,

un acylamino,
un dialcoyl{inférieur)amino,

30 un "alcoylamino inférieur,
un carboxy,
un halogénoalcoyie mféneur,
un cyano ou
un sulfonamido;
35

un aralcoyle inférieur ou un hétéroaralcoyle inférieur substltue sur la portion alcoyle par un amino ou
un acylamino;

R2 R?7 sont un hydrogéne ou un alcoyle mféneur
R3 est un hydrogéne,
un aicoyle inférieur,”
40 un phénylalcoyle inférieur, '
un aminométhyiphénylalcoyle inférieur,
un hydroxyphénylalcoyle inférieur,
un hydroxyalcoyle inférieur,
un acylaminoalcoyle inférieur,
un aminoalcoyle inférieur, '
un diméthylaminoalcoyle mférleur,
un halogénoalcoyle inférieur,
un guanidinoalcoyle inférieur,
_ un imidazolylalcoyle inférieur,
50 un indolylalcoyle inférieur,
" un mercaptoalcoyle inférieur, et
un aIcoyl(mférleur)thloalcoyle(lnféneur)
R4 est un hydrogéne ou
un alcoyle inférieur;
55 R5 est un hydrogéne,

un alcoyle inférieur,

un phényle, :

un phénylaicoyle inférieur,

un hydroxyphénylalcoyle inférieur,
un hydroxyalcoyle inférieur,

un aminoalcoyle inférieur,

un guanidinoalcoyle inférieur,

un imidazolylaicoyle inférieur, .
un indolylalcoyle inférieur,

un mercaptoalcoyle, inférieur ou : ”

= | LU

o et el b BN - "

45
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Xy | nrerreur, un al cenoxy Sjmmcie T
I coyl (i nf6rieur)am noal coxy inféri eur un acyl am noal coxy(li nf 6r| eur)
...... un acyl oxyal coxy(inferieur), R6 est un hydroxy ou un am no;
un ‘al coyl e ayant 1 a 8 atones de carbone, 30 un al coyl e i nf epfe
‘tue dont le groupe alcoyle a.1 A 4 atones de carbone et Ie

tuant est un am no, un arylth90°18n49r1yl oxXy ou un arylam no, un

oyl e ou ugq Ia@sffaﬁrem)ﬁB¥|k@yléé9@ﬁedr)a portion alcoyle a 1 a 3 atones de

e, BhetR*gleawayt Sreduninersenisie paurddri@l lrepdit BEdYIdn 88 2 4N toh ESdeMaHoRE Sin
‘@S oupdht Acyiéne UrEs: 4letocas o rebak, UnafonesidoyBrbad P bl 3ritdnses de Thb6/dt inUN

no, uiiome lﬁ%lf%' B9 PottplogniRqraie 3 gy 4atomesaslecarpbre contanad une doublh jiaisamoy unun
% nf 6‘?°"é§,f°‘@(gﬁm5]ec%9fsé”? SIS R R2 et R7 sont un hydrogene: R3
al coyl eyd Bl ligmdfieu@U UN am noal coyl e inf6rieur; R4 et RS peuvent

ni s pouruf elkoy inteviedr dues at ones de carbone et d'azote auxquels ils

}]a x65te§{'1rs éialgosdeggfénllevml e: 40 -N ou N COOH

Ye §F|23 ke fagois g GIP‘BH@J'& | eurs sels acceptabl es en pharnmacie. 50
conposé ‘?°8‘Pﬁ%f| %qep ule: R~ ~ ~~3 F4 F5 R5 55
C NH ~~~0 R ou 60 R est

E hydr oxy ou un al coxy mearHE R5Rest un gyd xyO R2 et R7 sont un ‘
rogésne R3 est un ne hyI un al doyl amn r‘fer“ eurg R4 et R5 sont ;
pas | es atones de ar Bone} et Vg afB‘tel ou Téraet 18 proline, |a ' "
Laproline ou |la 65 4- b6t goXxypr ol i ne,q * R57 swzl I T1TQall.1 1
ritUvl 111. 1 BID * vV -

&1 ® est un aI coyI e ayant 1 a 8 ‘at omes de carbone, un al coyI e :
eur“§ﬁ‘b‘§ﬂ‘\t‘f qg |'e groupe al coyle conprend 1 A 4 atonmes de carbone
COXY . Inferieur

SUbStItU@H‘lg g,%;y Hfengioupe amno, arylthio ou aryloxy, aralcoyle ou

ar al coyl gn sl,a[aswd,,@q,hfaheu}e fragrrent al coyle contient 1 A 3 atomes de

# . aral woyikleoydlinfénietramiznalkbxyoiyfédews.ubst i t ues dans | esquel s | es groupes

es- COI’ItI'é'hPﬂEV '198!&0’8“%??'&‘1'{350“5 de carbone et le ou |es

fbsti tuags g, sThEeY $ﬁg'"ﬁ * hal ogeno, di hal ogeno, amino, anino-al coyl e,
rdr.oxy, Rl QXM aqda 18 Taly&He M, 3 thta,J,é;Q)Q &rdopd erieur; ainsi que ses sels '

ar mageut | bhlddoRie inférizacqibsdil éé@ontl@ groupe alcoylea 12 4 atomes de carbone et le substituant est
(1(S) -6t hony«ammb@n l’VJtB'O thﬁ r-vlémaioan -L-proline ou son nal eate

% NI -a- ( "3' #f \Eﬁ ﬁ%p portion, gl ve|_a ébp aﬁ:én?svsg! carbonz N(1
( ) car bOX é}'ﬂ % up S a 3 atomes de carbon:
() - 6t mxycarh ti 1{(5!3 a'ﬁéf n :ﬁslre% NE:( fmlnoN_rz imlnoalcoyle un
(P) - car bor etﬂ?’&ﬁhﬂﬂl‘pﬁvﬁrgdé)\e L- aI anyl L proline. 9. N- a ( '

(Pp) - 6t hox rpjdoyie inférienty P ub girinpalcovieyintérieyr: pr ol i ne.

(S -c ar g L(}/gntl eﬁrddlpaﬂp):urﬁ?rgﬁy?veﬁlefs9§mes fe teﬂnla ﬁbd azfg auxquels ilg gont mgea up
() - caiaboxy 4-'ZA1 orophenyl )-propyl | -L-lysyl-L-proline. 12.

NHa-fl(S)- carboxy 2- phdnyl t hi oe}-hyirl L-lysyl line. 13. Na-1

() car boxy- 3- (4-chl orophenyl)np rofyl | - L I ysz@a- n6t hoxypr ol i ne.

COOH " COOH

ol Y est CH S ou CH—OCH, ou
leurs sels acceptables en pharmac:e

50 3. Un composé de formule
o R’ 3 l:{4..?5 RS
55 - F{—C-C—NH-—CH—C—IL—C—E—RB
2 "o FL?
ou

60 R est un hydroxy ou un alcoxy inférieur,

R® est un hydroxy,
R, et R7 sont un hydrogéne,

R" est un méthyle ou un alcoylamino inférieur,
R* et R® sont unit pas les atomes de carbone et d’ azote pour former la prolme la 4-th1aprohne oula

' _ &5 4-méthoxyproline, et e , /’M

P

e A o e S b B s o



:14. N-a-1 (S)-carboxy-5-ami nopentyl|-L-lysyl-L-proline. 15. Une co

sitid
pharmaceutique utile dans le traitenent de |'"hypertension qui conpr un
20 quantite pharmaceutique efficace d' un conpose de-forrmule: 0O
R4 R5 0 25 AACR C-NH-CH-C -C-R

R 30, ob 3.R est. un hydroxy, *un al OoQJ2#40drieur, un al cénoxy inferteur

‘un ar al CoyR0geY uh Qlt.‘.@ﬁé S)aht 1 38 atomds e ChBbieO¥h thméiﬁféﬁé{ﬁ' AR bR roupe algo yle '
inferieur, wompamlam AORbmexyeé catbdrel & Us substitubiit 63€ Vih QiyiBe @M arit b@wy 1 X
est un hydr @(g{coals mgg%émﬂgcorw lgt;:ig;;%al glf@gy;t;ﬂ; aigpalatco?neeﬁjt 8 aggt%sfsdb :;rbone TR
arbone, 40 araicoylgou oyle 6 ang ipsqup pas ajcavleg eoniRan orges] ZENEE
écl\'étomes de d@gﬂﬁﬁffﬁoﬁmé sl,%‘(%ﬁﬁfzgynﬁi n SR?H"WE@° direlagepe-aming. am 'éP?Y'?)x -
ou un arylam. eai,@gral coyl e dont la portion alcoyl ¢
alAS3 atorres ud1t&>cétbnomqaruonylai-ﬂ1éﬁﬂ gyl)elialanyl-DptotinOad adrc mglégtesubst i t ues 8

dont |es groufed- éz é’@x\oﬁwhénmf@vl Ldwseid-ptelinear bons et |e(les)

)

subst i tuant(s)6 %s‘ _ﬂ'l’nﬁ ! -ala -L-aﬂob?ﬁ 9gfno, un amino, un

am noal coyl e, SUN- _ca,boxy_ ;, Xtvi)- [}ﬂ A% ¥iidenT €r'1"eur ou un al coyl e

inferieur; R2gen- (RH(S)GE'iﬁoxW’& W rao,gﬁn,epro -Legdyi-LiaroBhé: 0yl e i nferieur ou un

am noal coyl e |1aﬂet3)$anbpxyi:3¥(3eihddw- ylidtprelineni s pour former avoc |es :

at ones 'de carq ( carPetYes &ugtgmnhsnw'>r%°paf61#t'vsv‘r'xer§l"tm cycle de formule 50§

-N y~2-ph n Ithloethy” L-lysy S ou c:|+ CI:H3
-3-( chlorophényl)- y o ll-%a-“ﬁ%asoxép%b

ou leurs sels 1achp 1c6:%o§v35-9 Faee Gy I %Xf ,ol,ne onposi tion

phar maceut i quesLmﬁelcenﬂmnlpaaﬁrraaemlqmnﬁe tﬂaywrit eaHypattedision U BaM el uaBe i

quant i t?8 phvantitd bermiagensiaed ificase al'ud’ cwmpesingeofoemide:ani noaci de de formul e: 65

58 TR~ 11 H 0012401I|coyle

0 _ R3 4 R5 rbo, RS

T 3 7 || i;-e |
A—C=0C~NH —CH -CB-C L il
~R2 "R7 .R i}

R -C C25NH CH

| 2 ' 05 c

et RO sont senbl abl es ou dll&lq erents et sono un hyﬁfroxy, un al coxy

i nfs#i eur, un al cenoxy inferieur, tO un dial coyl (i nferieur)am no
al coxy (@ nf%lrl eur) un acyl am no aI coxy(inferi eur), un acyl oxy

al coxy(l nf'T)F?t Vd"?eh aryloxy, un aral coxy(inferieur), -5 un aryl oxy
substitue oi °° Xfinferieur)substitue dont |e substituant est .un
n6t hyl e, un uh&lraaﬁlaw @esriggr, Met hoxy, un amino, une un
al coyl (@ nf euneaiirigogifinfddeurlamingaledxg ayférienf dr i eur ) am no,
un acylaminoalcoxy{inférieur) ou

un acyloxyalcoxy(inférieur),
R® est un hydroxy ou un amino; :
R! est un alcoyle ayant 1 & 8 atomes de carbone,

‘un alcoyle inférieur substitué dont le-groupe alcoylea 1 4 4 atomes de carbone et le substltuant est

un amino, un arylthio, un aryloxy ou un arylamino,
un aralcoyle ou un hétéroaralcoyle dont la portion alcoyle a 1 3 3 atomes de carbone
un aralcoyle ou un hétéroaralcoyle substitués dont les groupes alcoyles ont 1 3 3 atomes de carbone

e

40

et le{les) substituant(s) est {sont) un halogéno, un dihalogéno, un amino, un ammoalcoyle un %
45 hydroxy, un alcoxy inférieur ou un alcoyle inférieur; il
R2 et R? sont un hydrogéne: ik
R?® est un alcoyle inférieur ou un aminoalcoyle inférieur: : g‘g .
R* et R® peuvent &tre unis pour former avec les atomes de carbone et d'azote auxquels ils sont fixés un H 4
cycle de formule !
50 %
- Y a 1
W e ]
55 ' : - :
_ COOH COOH

ou Y est CH,, S ou CH—OCH, ou
leurs sels acceptables en pharmacxe

~ 16. Une composition pharmaceutique utile dans le traitement de I hypertensmn qm comprend une .
. quantité pharmaceuthue efficace d'un compose d’aminoacide de formule:

60

L e bimd
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n aral coyi (infdrieur)am no ou un hydroxyam no; . * R est un
-un alcoyle de 1 a 20 atones de carbone, qui conprend | es groupes

akcaoy am fies, cycliques et %25 i nsatures; un alcoyle inferie
subsk dont | e substituant est un hal ogeno, un hydroxy, 3 ;;he<9~
al cox 6rieur, un aryloxy, .: -~ OuWI2M0D, un aI coylam no inferiel,
un di | (i nf6rieur)am no, un acyl am no, V, ; un aryl am no,
ilcqyte no, ‘un imdazolyle, wl indolgde, Rf'erB%pbo 1 ' 40
hio inférieur, unfarylthio, %n car bo[xy,lB_ llun car boxani do, un

uant est un al coyl e ilpferieur al coxyzinferieur ou .un

§50 . un aral coyle i fferi eur ou uUn het6roaral coyle inferieur, un

e LFE 6kd SUE b tb%t(g},rfé; f&gyhfh{,&&grl eur, un aral coyle

.S Lk HlRoxyURF&f 6roar coy erieur subst Itue, un aralcenyle
subst i aioératy im’eriaen‘, 6roaral cényl e inf6rieur substitue, dont |e

Fodat estumdlah‘-a‘mmj@wef)wnmchmvmﬁ@gﬁno un al coyle infé6rieur, 55

y, un a're ‘11 ”e“i)rn am no, un ani nonet hyl e, un acyl am no,

n dial g:b f;,’ A coxyé r5'eurh no, un-al coylam no inf6rieur, un carboxy,

6noal coyh era|ca¥ﬁxméawr) un cyano ou 65 " un sul fonam' do; 2 'I59

U3 aral agioke sutrshmél ®Uun @taldoRy(ihBtiémeatsatue ciohe ld afbetituaiiress uh Shéthyld un

f 6ri eur ~car bonyFBe- C45C — NH u-nc*phﬁgy'l—é\‘ -u plﬁ’emﬁ‘e substitue dont

sur f'portlon halogénpl @ ynméthevami no ou un acylamino: R2 et R sont un
. hydr ggene ou un HPE n‘?érfe frigur; R3 est un hydrogene, 5 un al coyl e
”fnf 6 , un pEn,e .mé{. gr)érﬁﬁ,@rl eur, un am nonet hyl phenyl al coyl e

i nf e B@ 0 un hy:damewhﬁmehﬁérﬁuayloe i nferi eur,
- R un hydroxyamino;
R? est un hydrogéne,
un alcoyle de 1 & 20 atomes de carbone, qui comprend les groupes alcoyles ramifiés, cycliques et
insaturés;
un alcoyle inférieur substltue dont le substltuant est
un halogéno,
un hydroxy,
un alcoxy inférieur,
un aryloxy,
un amino,
un alcoylamino inferieur,
un dialcoyl(inférieur)amino,
un acylamino,
un arylamino,
. un guanidino,
un imidazolyle,
un indolyle,
un mercapto,
un alcoylthio inférieur,
un arylthio,
" un carboxy,
un carboxamido,
un aIcoxy(mféneur)carbonyle _
".3un phényle,
un phényle substitué dont le substituant est
un alcoyle inférieur,
un alcoxy inférieur ou
un halogéno; .
un aralcoyle inférieur ou un hetéroaralcoyle inférieur, un aralcényle inférieur ou un hétéroaraicényle
inférieur, un aralcoyle inférieur substitué, un hétéroaralcoyle inférieur substitué, un araicényle
inférieur substitué ou un hétéroaralcényle mferleur substitué, dont le substituant est
un halogéno ou un dihalogéno,
un alcoyle inférieur,
55 un hydroxy,
un alcoxy inférieur,
un amino,
un aminométhyle,
un acylamino,

it

- w

60 un dialcoyl{inférieur)amino,
: un alcoylamino inférieur,
un carboxy, _
un halogénoalcoyle inférieur, . o
un cyano ou /’/
65 un sulfonamido; . T
59
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e —————

un hydroxyal coyle inferieur, 10 un acyl am noal coyl e inferieur, un
am noal coyl e inf6rieur, un dintthylam noal coyle inferieur, un '
" hal ogenoal coyl e inferieur, un guanidinoalcoyle inferieur, I5
i, m dazol yl al coyl e inferieur, un indolgf 6; i nferieur, un
,n*eﬁcapt oal coyl e inferieur, et un al coyl?l nferieur)thioal coyl e(inferieur);

u

R4 est un hyan @giém';‘e G@"E@ ou un héﬂéroatawoxlé wférindrenbsitud;suRs persion alcoyleydr wommiag oum

al coyl e infgr al coyle infé6rieur, 25 un
hydr oxypheq’f&leé?* Sb"t 'j," ?R/gw]gé}el de"uﬁ‘" a'g?YF%%PWyaI coyle inf~rieur, un
am noal cgyl e 1g§ El&dﬁ,lﬁfénbm guani di noal coyl e inferieur, -> un

\ifri dazbl yl al coyl ghényléledylecintérieusO un i ndol.yl al coyl e inferieur,
, un nercapt oa'l"t@fyi“emﬁtﬁ‘lf'mélnﬂeipovwmtﬁneun

al coyl e(i nf 6ri ¥Up !g;gxng;;sa |°é ¥UEri eur); R4 et R5 peuvent 8tre réunis
ensenbl ggpour ,pg%;f,‘,’%g,c féa, .oyl bne de 2 a 4 atones de carbone, un pont

al coyl ene de 2uroam.30a&dqmaaféﬁkg,rcar bone et un atone de soufre,

2 ik daied

g diaisd: IR

TR

un pont
al coyi dne de Stxrodlrr\éthﬁlémmoalacbmwleie carbone contenant une double |iaison ou

un pont al coyl'éh'@a'@émﬁ%‘ infériey substitue par un hydroxy, un al coxy
inferieyg, un %) 40 Wi 'Q qz r u 40 un di al coyl e inferieur ou leurs
sel s accept abl gSingélyiR f@,errp, "t un conpose choisi parm |e groupe

constitu6 par un mercaptbal&byrdnﬂrsvl‘ﬂuare@t hi azi de, |l e chlorothiazide, |tacide
et hacryni que, un atoovllinféiiedgthidatsofiefinfesieur: de,

| e propanolol, le tinolol et la
6t hyl dopa %teSEIH“ PQﬁGFé’”accept abl e en pharmacie. 17. Unh proc6d6 pour
pr 6par er’ unRs é,dr r|eE’Brrmle 0 R R3 - . RA RSB OR- C-
C- NH-CH- n al yler enen&: R 50 2
17 R un phénfd® R et RO'sont senbl abl es ou dlfferents et sont un
hydr oxy, 55 un phénvldcqybmyférlew,erl eur,

un al cenoxy inf6rieur, un
di al coyl*{i nf drynetye amh ’%?E‘r{'? ('f WU i eur), un acyl anino al coxy(inferieur),

un acyl oxy al c S)’rf ,i% un aryloxy, un aral coxy(inferieur),
un aryl oxy subf,,téhtam@mgyc&;g ,a,@,agugoxy(l nferieur)substitud dont e substituant
est un net hyl eyn indaBayisgeRon@Heusn NHt hoxy, un amino, 65 un _
al coyl fi*hf eri elmrrmlﬂ@vleﬁﬁféﬂeur X IR I XXCNi | sh X 0 012 401
un mercaptoalcoyle inférieur ou
un alcoyle{inférieur)thioalcoyle(inférieur);

R* et R® peuvent étre réunis ensemble pour former un pont alcoyléne de 2 & 4 atomes de carbone, un
35 pont alcoyléne de 2 ou 3 atomes de carbone et un atome de soufre, un pont aicoyléne de 3 ou 4

atomes de carbone contenant une double liaison ou un pont alcoyléne comme ci-dessus, substitué
par

un hydroxy,
un alcoxy inférieur,
un alcoyle inférieur ou

40 un dialcoyle inférieur
ou leurs sels acceptables en pharmacie et un composé choisi parmi le groupe constitué par
. I'hydrochlorothiazide, le chlorothiazide, I'acide éthacrynique, I'amiloride, le furosémide, le propanolol, le
timolol et la méthyldopa et un véhicule acceptable en pharmacie.
: 17. Un procédé pour préparer un composé de formule:
45
N o
R-C—C—-NH~CH—-C—-N—-C-C—Rr°
50 , i |7
0 R
ou
R et R® sont semblables ou différents et sont un hydroxy,
55 un alcoxy inférieur,

un alcénoxy inférieur,

un dialcoyifinférieur)amino alcoxy(inférieur),
un acylamino alcoxy(inférieur),
un acyloxy alcoxylinférieur),
60 un aryloxy,

un aralcoxy(inférieur),

un aryloxy substitué ou un aralcoxy(mféneur)substltue dont le substituant est un methyle un
halogéno ou un méthoxy,

un amino,

 un alcoyilinférieuamino, | //
“

1)
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11 r~r un dial coyl (i nfdrieur)am no, un
6ri eur)am no ou un hydroxyam no; R est un hydrogene, un .
1 A 20 atones de carbone, qui conprend | es groupes al coyl es

ram cycliques et insatur6s; un alcoyle inferieur substitue dont |¢
subst it est un hal ogéno, un hydr | coxy .infé6rieur, :- :
~un Xy, un amno, __ un Qﬁ!ﬁmno I nferieur, un

wdeal 1 nf egh eiatcplinférieprlanding, 5 un acyl am no, un arylam no, un guani di no,

N

ol yl en aleoylipigriepnaming quner capt o, un al coyl thio inferieur, un

ary un E’%F‘lzﬁggag:‘yﬂ' carboxami do, * 5 6un al coxy(inférieur)carbonyle,
!‘m p ey lﬁ&l&ué% 1_eé §@%He§ H@céﬂ&ﬁtz, du?céﬁﬁ?éh'lé%mpegglkom r%ﬁ@y 'c liques et
i nfe , UNjngatG@xy i nferieur ou i 30 'un hal ogeno; un aral coyle -

. Olwnlacoll6tinéniear adbstityé dontrié euhstiwent esh ar al cenyl e i nferieur ou un
| { cenﬁ'F ﬁa'?iﬂﬁ“@ri eur, un aralcoyle inferieur substitue, un

h6t eleEsete | Coyuﬁa};‘iﬁﬁ%g&; ‘substitue, un aralcenyle in

infe & subgf Litésy,0U UN het 6roaral cenyl e inferieur substitue, dont le
] ant egh adino, .t .-.: un hal ogeno ou un di hal ogéno, ie

35 un ah elogdamingifférieusur , run hydroxy, un al coxy inf6érieur, un am no,
un afi nomet hyp@ dialcoyllipérieunaming,cy| ani no, ' r : un
di al oy i ndeﬁ:é [m'"ol'no, un al coylami no inferieur, un carboxy, un

@ glidiidiio, eur, 45 un cyano ou un aral coyle inferieur ou

oar al emymhidazolyfeer i eur substitue sur |la portion alcoyle par un am no
yl am Apindmyleet R7 sont un hydrogene ou un alcoyle inf6rieur; R3 est

bne, ”ﬁg’ercaptpu un al coyle inferieur, un phenylalcoyle'inferieur, un
. url alcoylthio i eur, 2 _ ) )
am hyl phg,pgiyﬁ‘ﬁ,ig,oy e 1nferieur, un hydroxyphenyl al coyl e inf6rieur, un
hydr 1] coyl én carbedy) eur, 55 un acyl am noal coyl e inferieur, un
am r oyl e smeabexamido, . un di net hyl am noal coyl e inferieur,
5 un alcoxy(inférieur)carbonyle, .
un phényle,
un phényle substitué dont le substituant est
un alcoyle inférieur,
un alcoxy inférieur ou
un halogéno; )
un aralcoyle inférieur ou un hétéroaralcoyle inférieur, un aralcényle inférieur ou un hétéroaralcényle
inférieur, un aralcoyle inférieur substitué, un hétéroaralcoyle inférieur substitué, un aralcényle
inférieur substitué ou un hétéroaralcényle inférieur substitué, dont le substituant est
un halogéno ou un dihalogéno,
un alcoyle inférieur,
un hydroxy,
un alcoxy inférieur,
un amino,

un aminométhyle,
un acylamino,
un dialcoyl{inférieur)amino,
un alcoylamino inférieur,
un carboxy, '
un halogénoalcoyle inférieur,
un cyano ou :
un aralcoyle inférieur ou un hétéroaralcoyie inférieur substitué sur la portion alcoyle par un amino ou
un acylamino; .
R2 et R? sont un hydrogéne ou un alcoyle inférieur;
R? est un hydrogéne, -
un aicoyle inférieur,
un phénylalcoyle inférieur,
un aminométhylphénylalcoyle inférieur,
un hydroxyphénylaicoyle inférieur,
un hydroxyalcoyle inférieur,
55 un acylaminoalcoyle inférieur,
un aminoalcoyle inférieur,
un diméthylaminoalcoyle inférieur, -
un halogénoalcoyle inférieur,
un guanidinoaicoyle inférieur,
b 60 un imidazolylalcoyle inférieur, .
un indolylalcayle inférieur,
un mercaptoalcoyle inférieur, et
un alcoyle(inférieur)thioalcoyle(inférieur);

fsprat . L i -
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un hal og6noal coyl e i nferieur, un guanidinoal coyle inf6rieur, 60
I.m dazol yl al coyl e inf6rieur, un indolylalcoyle inferieur, un
nercaptoalcoyle |nfer|eur et un al coyl e(infé6rieur)thioal coyle(inf6
651 ~~~~~~ 1 2sll2111 11 11 11 0 012 401 R4 ¢E
ogi ne ou un al coyle i nferieur; ROBLAQL, hydrogene un al coyl e
M nf eri eurgs gy un ph6ny| al coyle inferieur, un
hydroxyphenMJnaéneo%é 1ﬁféhéi1 GRSl Rt1Gn hydRoddyiélr oxyal coyl e i nferieur, un
am noal coyl emi aMcgiei laféﬂqur,un guani di noal coyl e inf6rieur,

tO un _

rﬁérr)dazolf)yl aIU@ EV'? nfferl un indolylalcoyle inferieur, un .

r capt oal c | coyl (i nferieur)thioal coy.I.-:.e(i nferieur); RAED
et Rs peuv ro ﬁy?l mﬂf%?e pour former un pont alcoylene de 2 a 4 Ei:
at ones de carnbam&oaldaweln’fféneur pont al coyl ene de 2 ou 3 atones de carbons et
un at one de waoasanidinoalepyledniériadr.coyl ede 3 ou 4 atones de carbone contenant
une douBl e Iq"dﬂﬁ ’HEICQX p@ﬁ?“"al coyl ene comme ci-dessus, substitue par un-
hydr ox un jﬁe fé un al coyle inf6rieur ou

y Y b ieur 6F y . .
. un di al coynEaiédyfii éhay)ﬁh,gglco BLHt&iea®! S accept abl es ‘en pharnacie, qui
conprend {RAet E’an:duvm éulé réuais eadeotie miar foamamuh gont2fsoyléne de 2 3 4 atomes de carbone, un

0 R RS- C=pont slcoyléne 48 2 P drateroRfSBPNY picinyteme de bayrecyrooprlceinede drvdesk
reactifs q@@ﬂ"l?é 19§ Geronexgpntepant uas dﬂibffe'l?tsf"ﬂjé“ B PRI 2P YRS P e St BRsB e Supatitue
fornmul e: hy@¥xy, R 0 35 H2N - CHC -N -G C

R R7 ob R3 &hdﬁﬁxpewiem conprendre une protection approprie de groupes

reacti f28 quelncalcmqleesfémmo pr6sence d'un agent r6duc' eur, suivie de

| ' dl i m nati oW daleoy rloiég%‘gl frot ecteurs s'il est necessaire, pour obtenir le:

pr odui t dé&'Fc'régse‘ ,la facmn g‘té"oﬂe?%@r%gparatlon d' un sel correspondant de
faion cladsi esite, TTisolenent de |'isonere le plus actif

en bi ol28gi e par chromat ographl e ou crisgpalgki sation fractionn6e. 45
Revendi cati ons pour I

Etat contractant QT 1. Un procede pour preparer un
conﬂpose de formule: 0

R——C——C_O
R4 \B5 1
RR2 s :ﬁ? uf‘“’a‘ff ?‘F“‘g'_‘:@%:iﬁ %lot :‘.if:é,%ﬂﬁﬁgﬂ"@es S8 PRI ot sont un

hydroxy, un al coxy inferieur, un al cenoxy infé6rieur, un
di al coyi finferieur)amno al coxy(l nfqg)él ewl) ,psingacyl an no aI coxy(l nferi eur)

R
35 - 'HZN-CHC—N-C—C-RG

s

iR
ot R*® et R% peuvent comprendre une protection approprié de groupes réactifs quelconques en i 1
40 présence d'un agent réducteur, suivie de I'élimination des groupes protecteurs s'il est nécessaire, pour H
obtenir le produit désiré, et, si on le désire, la préparation d'un sel correspondant de fagon classique et, é '
si on le désire, I'isolement de l'isomére le plus actif en biologie par chromatographie ou cristallisation g
fractionnée. 3
45 Revendications pour I'Etat contractant AT f :
1. Un procédé pour préparer un composé de formule: - ‘ .
50 . : ;
. R RS r* RS o
R-—C—Cf-NH-CH-—h:-N-—(I)-C.—R
55 R2 o R7 : %
ol - :
R et R® semblables ou différents et sont un hydroxy, i
un alcoxy inférieur, i
60 un alcénoxy inférieur, %
un dialcoyl{inférieur)amino aicoxy(mfeneur) 2
un acylamino alcoxy(inférieur), .
un acyloxy alcoxy(inférieur), '
un aryloxy,
65 un aralcoxy{inférieur),

| AL A I




62 o _1|IuIIII~LII|I||| 111 1111 *il 0 012 401 un aryl oxy substitue
ou u' 1 coxy(inférieur) substitu6 dont |le substituant est un nethyle, un
hal-og ou un nethoxy, . ~~~un ami no, un al coyl (inferieur)am no, 5fi
un di yl (i nf6rieur)am no, un-aral coyl él nferieur)am no ou un
hydr ¢ no; Rl est un hydrogene unO20¢3y4@1de 1 a 20 atomes de carbon
qui ¢ end 0 , §
NP oin #Sﬁéﬁéi‘ ;égﬁ%t st gt X %§|c§x§{ﬂef£rleﬁﬁstul%t\’.ﬁ}§ q?;Hﬁl%ts%Lstrtv% est umx?&ﬁjrg GR
hy%i'r/ | €, UNun amino, un al coxy inferieur, ou 4
un & y, ituen alcovl(mféﬂeur)ammo un am no, un al coyl am no infé6ri eur, -un
di al {(i5nferi %‘hF’ﬂiﬂ‘i" é"'eEI’) mis&| anmi no, 20 un aryl ami no, un guani di no,
un i olyle (5]}39']1 PR Rrcapto, . S':. 25 un al coyl t hio
infe : nnesiru)slﬁybﬂogeneun car boxy, un car boxani do, un
al co f er i @ualjayterdeony 20 atddiks de carhon® Guieb@prendilep bonydsalcdybs taiiifiée, difcligtied &
subsgEguart estinsatyrés| nferieur, un alcoxy inf6rieur ou un hal ogeno; <
35 1 ar al ‘H‘oﬂ? le; @f@%'éﬂ‘?m'ﬁﬁ 7Rt KeUBREBPEPE Oyl e i nferieur, un aral cenyl e
I nf 6@F“@uUr ou urlmh aral cenyl e inférieur, un aralcoyle i nferi eur
,e'§,pbs_| tue, un hﬁ,t@édgarraér@wl e inftrieur subst I tue,  un aral cényle inferieur
oustibsfi t ue’®ou ununhetlexyoar al cenyl e inferieur substitu6, dont |e substituant
itugst Bn hal ogend'um")uﬂm"{ohlﬁl Q eno sn un al coyl e
infe eur, ur  un dlak:/oyl(mféneu mlno, un hydroxy’ t, . . un
al co nf6rie €Ul adylamino, un am no, un am nonb6thyle, un
acyl 020 . Alm arylaMfrho,dl al coyI (i nf eri eur)am no, un al coyl am no infé6rieur,
un ¢ XY, un guanidino, '
un imidazolyle,
un indolyle,
' un mercapto,
25 un alcoylthio inférieur,
un arylthio,

N
ur
i,
m

un carboxy,
un carboxamido,
un aIcoxy(mferleur)carbonyle,
30 un phényle,
un phényle substitué dont le substituant est
un alcoyle inférieur,
un alcoxy inférieur ou
un halogéno; :
un araicoyle inférieur ou un hétéroaralcoyle inférieur, un aralcényle inférieur ou un hétéroaralcényle
inférieur, un aralicoyle inférieur substitué, un hétéroaralcoyle inférieur substitué, un aralcényle
inférieur substitué ou un hétéroaraicényle inférieur substitué, dont le substituant est
un halogéno ou un dihalogéno,
un alcoyle inférieur,
40 un hydroxy,
un alcoxy inférieur,
un amino,
un aminométhyle,
un acylamino,
45 un dialcoyl(inférieur)amino,
un alcoylamino inférieur,
un carboxy,
un halogénoalcoyle inférieur,
un cyano ou

35

50 un aralcoyle inférieur ou un hetéroaralcoyle inférieur substitué sur la portlon alcoyle par un amino ou
un acylamino;
R? et R? sont un hydrogéne ou un ‘alcoyle |nfér|eur
R? est un hydrogéne,
55 un alcoyle inférieur,

un phénylalcoyle inférieur,
un aminométhyiphénylalcoyle inférieur,
un hydroxyphénylalcoyle inférieur,
un hydroxyalcoyle inférieur,
un acylaminoalcoyle inférieur,
&0 un aminoalcoyle inférieur,
un. diméthylaminoalcoyle inférieur,
un halogénoalcoyle infé* ur,
un guanidinoalcoyle inférieur,
un imidazolylalcoyle inférieur,
65 un indolylaicoyle inférieur,

6
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r’ un hal ogenoal coyl e inferieur, un cyano ou 50 un aralcoyle inferie
un heteroaral coyle inferieur substitue sur la portion alcoyle par un

"ou un acylamno; R2 et R? sont un hydrogbne ou un al coyle inférieur

h'ydr ogbne, un alcoyle inferieur, > 55 un phényl al coyl e inferieur;, unilg

bt hyl phényl al coyl e inférieur, lawolfmda@qyp%nyl al coyle irnferieur, un
hydroxyal coyle inferieur, un acylam noal coyle inferieur, 60

un
ami noal coyl e Y Beic alcoy ‘Efiéfl'ﬁ'i'f{i?l am noal coyl e inf6rieur, un

_hal og6noal (ﬁo yE 7 '"éé ”"th?la"‘é’u'é ferfeHdal coyle inferieur, un
\;dazol yI a gpx‘fcgy,é g{eq,,eur 65 un indol yl al coyl e infé6rieur,
~~~63 s0 dHAydedyen®r capt oal coyl e Inferieur, et un

al coyl (i nf6r| emré)lttdwieoaféw'yl e(inférieur); R4 est un hydrog~ne ou _J

un al coyl e mf‘\é‘rﬁ ﬁleli 5el'\:§féest un hydrogene, un al coyle inférieur, un

phenyl e, un p ﬁaldo fé,%r%g{ un hydroxyphényl al coyl e i nf 6r| eur, tO
un hydr osyal cayl gt

i nf 6rieur, un Jdnnantiacatdoyle aférteut,e | nferi eur, un indolyl al coyle infé6rieur, i5
un ner capt oal d@ygl@md'm#'@wieeofﬁﬂm un

al coyl (inféri é-iﬁ'r'mol @} 'w@eﬁeﬂwen eur); R4 et Rs peuvent etre reunis
ensenbl gspour nq{.,g.g‘jpt ob grg'p,féﬁglpggl ene de 2 A 4 atones de carbone, un pont
al coyl bne de Z,nmkﬁl(.afemn&ﬁ:oqa(mmm&)et un atonme de soufre, un pont

al coyl ene dé&*& Ftiupeweat %rﬁesume@anwenowdwﬂ‘enmonuﬂeovéﬁoabeé 34 etowendetaramne, un

pont " al coyl erReNE BRTHENE de detis AP agq-\e de soufrs, up PARtAISPYIEnEdesd gt
inferieup, un? p?;@ﬁfgg Spniena gﬁ-{nmi g&jﬁa'sgn ¥ ERAn aicoyigne corime cidessis, u}bgtntgéeqag
accept abl es erunpliedx@aférRur, 25 qui conprend | a reaction d' une cetone de
formule: . °  un alcoyle inférieur ou | 0 RR RRC-C=030 - od
RL peut co ltre¢'a'mvée pféeusct i on appropriee de groupes reactifs quel conques
avec un FZ orag%; Tﬂ%ﬁe ‘%ﬁra%tfe‘%alde formule: R30 R4 RS O
H2N- CHC- odr peuventi conporter une protection
appropri 6e de gr oupes reactifs quel conquas gn presence

{
R—C—C=0
30

ot R! peut comporter une protection appropriée de groupes réactifs quelconques
avec un dipeptide ou un dipeptide protégé de formule:

25 ?3? Ré RS O
' I
HZN"CHC"N-C'J—(“:-'-RS
.
R

40

ol R3 et RS peuvent comporter une protection appropriée de groupes réactifs queiconques en présence
d’un agent réducteur, suivie de I'elimination des groupes protecteurs s'il est nécessaire pour obtenir le
produit désiré et, si on le désire, la préparation d'un sel correspondant de fagon classique et, si on le

désire, I'isolement de Ilsomére le plus actif en biologie par chromatographie ou cristallisation
45 fractionnée.

2. Un procédé pour préparer un composé selon la revendication 1, qui comprend la réaction d'une

cétone de formule:

_ 0O Rt
% o 0
R—C—C=0

ol R n'est pas un hydroxy et R' peut comporter une protection appropriée d’'un groupe réactif
_ quelconqueé avec un amino-acide ou un amino-acide protégé de formule:
55

. Ro

l
H,NCH—COOH

60 ol R® peut comporter une protection appropriée d'un groupe reacttf quelconqgue en présence d'un agent

réducteur pour former un lntermedlalre de formule
0 R R®

| |
5 - - R—C~—CH—NH CHCOOH

84
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afdoyi€ Wrérieds) ' @am noal coyl e inferieur, un guanidinoal coyle

ie .y 48 oo Centitu e 2zt
o s G e i B Ry AR ATICN, it R 3008, AL
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sconporter une protection apprewopfi ee d' un groupe ro6actif quelconque

C] Vv Cl CA O Cl - —awnw - Cl

saire pour obtenir |le produit desire et, si on le deS|re | a

on d'un sel correspondent de facon classique et, si on |e desiy

nt de |'isomere |le plus actif en biologie par chronatographie
sation 45 fractionnee. 2. Un proced6 pour preparer un conpose
revend| cation 1, qui corrprerﬂid'la d@&dction d' une cetone de fornule:

R nest h
s ors50elees OHICIETOITTS R o g1osHade PR AR ol Bariiboce o

%n am no-aci de protege de fornule: 55 R3 H2NCH—COOH 60 od

-%ge d' un agent reducteur pouk flor ner un internediaire de form@l

65 N—C—CO—R R- C- CH- NH CHCOH -
~~?~~4| i1 rru A, 0 012 401 puis le coupl age dudi t

edl al aVGC un %m noaCI Fg‘speu omport%ﬁ Ul\'llee p otec%org appropz%ig‘e r&%naé%'l d ggaectlé

m a& Hl %{5 (o) ten posé selon la revendication 1, od R et R® ne sont pas un h
fi

ddaXdroupbs B%tdaﬁws & QITBR I tsird) N cANEEIBR b BrorRP PP @R lh‘/tﬁ&vq)akl n

eachydfolyse oliOhydepgéhation Glueprpaiseuo biipeerrié axnsiconeoddsire,ele qédagation d'un sel

ndi cat i exrespondant fe @FOWSﬁ@eseiml o'p&sieﬂrn lwmxtyde Iisgingre|le Rlyg astitratbiciegianes

jpes pr ot

40

45

50

55

60

65

% gph& A E a'ql% ufn cam oéé ?yant ] c?fr;% Eéé %r}e\gﬁdlgt%y cgu @npqg'ld la,

LLe) our
FOXy par sact ,ﬁ Ak eha eur seur
: e5|re I a preparatlon d" un sel correspondant de falcon cla55|que

on le désire, I'isolenent de |’ |soﬁeﬁé | e plus actif en biologie par
qgraphie ou cristallisation fragiré 3. Un procedGvmour
un conpose ayant la fornule d

on d' une amine de fornule: 0'R

dlcatlon 1, qui conprend |a

VIl) t

‘ ~~ail B> peyy comporter upe profggtiqy apﬁ@at'éecé)‘m)@ﬁ"@F@rféiﬁ%qlﬁcet'%taivmﬁune cétone de
) o ¥ i 2e formpe: ‘groupe reactif quelconque avec une c6tone de 25 formule:
RA R5 0=C -c N - G R 30 .

~~~R7 od) R3 et R5 peu enE nﬁbrter une protection apprgﬁgl6e
groupe reactif quel conquep stive & Mle ¢ ' ¢an-rRét i on des groupes
ctelirs,
tesire la r6alisation de la reaction
nsatron de (VII) o0 R nest pas un hydroxy avec un cetoaci de de

RPGRClel apprRerise gy 1 qupipqnae. guiig do
pe r@act' i %f}fiﬁ"e‘é ol é"ac{?)i#’?éﬁ;eff et Bar cﬁﬁﬁé.satkfdpe‘ i) o0 R est pas un

'RC- CN

sil est n6cessaire, pour obt§b| l e produit desir ou si on le
facon graduel | e par

un cétoacide de formule:
Rs
|
O—C—COOH

ol R® peut comporter une protection appropriée d'un groupe réactif quelconque pour obtenir:

irn ~
| .
RC—C—NHCHCOOH
-Az -

et condensation de (X) avec un dérivé d‘amino-acida de formule:
R* RS '
I
NH—C—CO—R®

ou R® n’est pas un hydroxy et R® peut comporter une protectlon appropnée d'un groupe réactif
quelconque suivie de I'élimination des groupes protecteurs, s'il est nécessaire, pour obtenir un composé
selon la revendication 1 ol R et R® ne sont pas un hydroxy et si on le désire, la conversion de R et/ou R®
en hydroxy par hydrolyse ou hydrogénation du précurseur approprié et de plus, si on le désire, la
préparation d'un sel correspondant de fagon classique et de plus, si on le désire, |'isolement de-
I'isomére le plus actif en biologie par chromatographle ou cristallisation fractionnée.

4 Un procédé pour préparer un composé selon la revendication 1, qui comprend la réaction d’'un

__/

' W

vn .




et condensation de CX) avec un dé6rive d' am no-acide de fornule: R4 R5 55
(VI) NH-CCOR6 (V) ou R6 nest pas un hy
-et RS pout conporter une protection appropri6e d un groupe reactif @
‘quel conque suivie de |I'limnation des groupes protecteurs, s'il est
nedessaire, pour obtenir un conpose ®O1Z&h | a revendication 1 00 R et R
~ne sont pas un hydroxy et si on | deS|r La conversion de R et/ou R6 en
hydroxy par hydrol yse ou hydroge @n u recurseur approprie et de plus,
si on le desire, |a preparat Hgn-aHuA CseN <or r-eeqmﬁndant de facon cl ags#h que
et de plus, si on le desire, |'isolenent dg;l"isomere le plus actif en
ol ogi ¢ par chromatographie ou cristallisation fractionnee. 4. Un proced6

pour prep r o
pour bt aéum ﬁ‘} 5%%3 gﬁ%@g u%?p!o%ﬁ?&éﬁé&%ph@@d%n oFitbe FRER cﬁ,@féml.qae ae@&&d

401 R3 0 R4 RS H2ZN-CH-C-N -C - .
(111) Aj S b oui R3 et Rs peuvent conpojter une protection appropri6e d"-un:g&

groupe react i f guel conque avec un co da fornule: R t0 R5C COR (xp

(XI') R ,5 oCu Rl peut conporter une ptotection appropri6e d' un groupe
réactif quel conque et ou X est le chlor® 1le brone, |"iode ou un gr oupe
sul fonyl 50 %oy Rt léu’t co erluﬁi jume@f?énl uﬁogrﬁ% dh Qbe reQEtﬂtqgé?‘fO%H‘;eSEt of Xlekt 1€&Hiore, le
rnecessai Ngom o,qu unlgm sm.rf ®l 8€ I @lmindtion @as |glouges blotacteul®, sl est
réacti on Oecéslhile, poir FBuFhirds pro@asdésid auys on leruésliG i wiactbnaiei( bodeion ebe pabedH aveorud e
20 dérivé d’amino-acide de formule: R3 H2N- CH COOH od R3 peut
conporter une protection appropriee d' un @gsoupe réactif quel conque pour
former ¥n 25 internediaire de formule: RI| R3 RCO- C- NHCH- COOH 30

R2 puis | a réaction dudit internbdi aiH,8—oHsccooH dbrive d' am no-aci de de

formul e: R4 R6 HN-C-COR5 40 oD R6
n' est pas ?5—|Re AR f‘dﬂ?pEfPieé‘i"’"u?R?'??f'éﬁ ééf’|96?Y93ﬁ?ﬁ°8fpﬁ‘ie§@“%’ewuglf‘liﬁ‘ﬁ%“"
‘reacti f25qd81356‘?‘i’(fdg Mm% de 1'6limnation du groupe protecteur, s'il est

necessaire, pour for mar un conpos6 sel op: |l agsevendication 1 et, si on le
desirg, la preparation d un sal corresp¢ndant de fagon cl assi que et, &5 on
l e désire, |'isolenment de |'isomer eR¢QR—EHNHGH+EPORN bi ol 0gi e par
chromat’t?graphi e ou cristallisation 45 fyactionnee. 5. Un procede pour
pr6parer un conpos6 selon |a revendication 1, qui conprend la reaction d' unt

derivé d' aBﬂvQQ‘ @Edtﬂﬁ dd@ltc fﬂr%vﬁre avEc un dérivé d'amino-acide de formule:

z

1

(V1) O.R2 55

ou R p¥ut corrporter une prot ectlon al tﬂbprl ee d'un groupe reactif 1 W
guel conque avec un derive d acyl o-lac a substitud: R3 o R4 RS §
60 - CORC68

(XI1)

ou R® n'est pas OH et RS peut comporter une protection appropriée d'un groupe réactif quelconque,

suivie de I"élimination du groupe protecteur, s'il est nécessaire, pour former un composé selon la |

revendication 1 et, si on le désire, la préparation d'un sel correspondant de fagon classique et, si on le

désire, l'isolement de I'isomére le plus actif en biologie par chromatographie ou cristallisation
45 . fractionnée.

5. Un procédé pour préparer-un composé selon Ja revendication 1, qui comprend la réaction d'un
dérivé d’amino-acide de formule: . .

N LD okt 2

.R‘

o il ety 95

l
R—C—C—NH, : {vii)
S O
0O R?
55 o0 R! peut comporter une protection appropriée d'un groupe réactif quelconque avec un dérivé d'acyl-
amino-acide a-substitué:

D [ o 5 e e e S

. R o m* RS
1 | . ) _ .
60 ' X=CH=C«=N=C -~ COR® (X
I, :
R

RS

g5, 00 X est le chiore, le brome, I'iode ou un groupe sulfonyloxy et o0 R? et R® peuvent comporter une

\\ll\\l\ \\\I\\ il \||\




! |l e chlore, |le brome, |'iode ou un groupe sul fonyl oxy et
R5 peuvent conporter une .-'. -=,,-11-111111 H 'l -III - -
protection appropriee d' un groupe reactif quel conque suivie d
tion du groupe protecteu est Hfiﬁft pour former |e produft
si on le desite, la rbacti® ster dani no-aci de (Vi)

RSprOtQ‘éEJ %meu@é‘é%n@o@@'r&%ﬂ usldbhitiub bile d€ riHidBab® du BRudeoprblacte

P PErfrnetlB ProdliOdesies ou) 5l of HESI, iaG&actiorLdiurgesten g'emindsecide VIl
Ue IO n'edtpasnin hydrpxip sivey un mldﬁr esubstifvégledermfulinul e: to . R R3

- -C H OOH s (X)) ..le
K' |l a r6action dudit internediaire %Vec un ester d' am no- aC|de de
R4 RS >~~~~~~~~~mm e x_tH*cagHHN-CH-CCRu -
¢ : ~~~~R un " Hun 25 ob R n'est pas un hydroxy et Rs peut
conj USERYent exmtrioper uneprapatioh epriontide gruo aperes Gaet apeleprarecRAYE RRICHIHNASET
de I i niateroéiaie defPHtife s protecteurs, s'il est, necessaire, pour obtenir

R0 &6 de | a revendication 1 et, sigon | eed6sire, |a conversion de R
etfi§ > en hydroxy par hydrolyse ou hydrogenati on du precurseur appropr |e
Iils, si on le desire, la prepaKEPHbﬁNu—dﬁ+s6DOUorrespondant de fa

que et de plus, si on le desire, + | sol ement de |'isonere |le plus

n"®bi ol ogi e par 30 chromatographie ou cristallisation fractionnee.
1" Pr oc egelaedction Hadit ieteendtiiairataverndn egp@uf anginGpadecde tormdenpos6 de for nul e:
@HS5 45 ~ ~ ~ ~ ~ ~~ H tj H3CH LOHHCH 40
qui conprend la r~action d' *c6tone de formule: 45
N ~CH CON C21- 100G GC=0 50 ay _(Ldﬂﬂ_@bppeptlde de fornmule: CH3 HN -
‘N 7_T COCH en presence d'un agent| reducteur pour obtenir |e produit
et-I'isoIenent du diastereo i someRé | e 60 plus actif en biologie
onato phle ou cri taII| tion fractionne

o i e e S e

_hydrogénation du précurseur appropné et, plus, si on le désire, la préparation d'un sel correspondant de
fagon classique et de plus, si on le désire, l'isolement de llsomere le plus actif en biologie par
30  chromatographie ou cristallisation fractionnée. _
6. Un procédé selon la revendication 1, pour préparer un composé de formule:

0 CH2 CH3 _
CzHSO—C—CH—NH—CH—C—N ’

0 ’ .

40 _ COOH

qui comprend la réaction d’une cétone de formule:

45 (’:HzCsHs
CH,
|
C,H,00C—C=0
50 ‘ '
; avec un dipeptide de formule:
CH3
: HoN — CH -N
8]

COOH

-en présence d'un agent réducteur pour obtenir le produit désiré et I'isolement du dlastereo-nsomére le
80 plus actif en biologie par chromatographie ou cristailisation fractionnée.
7. Un procédé selon la revendication 1 pour préparer un composé de formule:

wotdega, b pt s e

/
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r H HO O H qui conprend | a reaction d' une
! c6tone de formule: to CH2CH20 HOOC- C=0O rs avec un dlipeptidle protege §
,formule: (CH2)4-NHCtert-Boc 20~~~~~~~~ HN -CH - IC

J .20 - COOH 25 ot tert-Boc es
gr\oupe protecteur tert.-butoxycarbonyl 9,0;53 ép sence. d' un agent r6ducteur,
-pour produire la fornme prot6g6e du produit ire, puis |lareaction de
celui-ci avec un reactif acide appropri6 podr obtenir le produit d6sire.

*8. Un procede selon |a revendfc g%g&l_ p 4pr ep un corrposG de
" formule: CH2-C H5 NH2 0 N nl
4 pj B* s '

N

COC]—I qui conprend |l a r6action d' une cetone de f@r ; - CH5 40 0 CH2
~~~~~~~ 11 1 CQH50-C C=0 45 avec un dipeptide prot eg e for rrul e:

NH-t er t - Boc qiCcomprend la réaction d'une cétone de formule: (CH2) 4 H21 - - GN7 55°
COOH 0& teert-Boc est | e groupe protecteur tert-butoxycarbonyl e, en presence
d' un agent reducteur pour fournir |a forne%‘b@t'z@gee du produit ddsire puis
| a reaction de celui-ci avec un react hgoec#% approprie pour obtenir le

produit desire. 60 65 68~~_.~~~~~~~~~=~ 0012401 9. Un procede sel on
16 revengi calet @n dpepmroqageﬁarmuluﬂ conpos6 de.fornule: O6 fH2-t3-C :
NH HO-0 ~C2 .1-12 : ~~~~~~~~~ (AdH2)4 0 ~. HO
- C-CH NH (OCH Hqc..déLANgateQ% qU| conprend | a reaction S
d' une c6tone de fornule: CH2 : ~~~ O H2' :.20~~~~~~ | HO

-C-C & avec un dipeptide pfzm-egei deﬁf—e-r—na-l—e—Nl—l—t t-Boc ' 25

COOH

25 ol tert-Boc est le groupe protecteur tert-butoxycarbonyle, en présence d'un agent réducteur, pour
produire la forme protégée du produit désire, puis la réaction de celui-ci avec un réactif acide approprié
pour obtenir le produit désiré.

\\/; ‘8. Un procédé selon la revendication 1, pour préparer un composé de formule:

. o] CH2. )
| 2 I / \-—J

- - NH - CH -
o CZH5OC CH COOH

qui comprend la réaction d’'une cétone de formdle:
CH,—CgH,
o - |
Tl’ CH,
|
C,H,0—C—C=0

45 avec un dipeptide protégé de formule:

_ NH—tert—Boc

. uummtmmwmmm L SRk sl

. 80 : (Chizl4
HN — CH — C = N
]
o

bl ich b e - "

55 COOH

ol tert-Boc est le groupe protecteur. tert-butoxycarbonyle en présence d'un agent réducteur pour

fournir la forme protégée du produit désiré puis la réaction de celui-ci avec un réactif acide approprié
pour obtenir le produit désiré. :

60
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Boc est | e groupe protecteur tert-butoxycarbonyle, en présence d
duct eur pour 35 produire la forne prot6gee du produit d6sire, pu
on de celui-ci avec un reactif acide approprie pour obtenir le
désire. 10. Un proc6de selon_|a revendication 1, pour pr6parer I\
car boxy- 3- phényl propyl) - L- %%%/4-9_ proline. 11 Un proc6d6 sel on

di cat bOyn p?ecmbgeloﬁrlgm%caln@n ll\l':go%r FJ%?I‘SII Dﬁ)ﬁ( cargg? icg@alg selon | a

opyl)-L-al anyl -L-proline ou son nma

ation 1 pour preparer la (S) 6t hoxycar bonyl -
eéntyl)-L-al anyl - L- prolg | pro e selon |a revend| cation 1,
eparer la N-(iS)-car bdxy-5 nopentyl])-L- al anyl -L-proline. 45

procede selon |a r?ve pcation 1 poutCH£parer a-(1

boxy- 3- phenyl (? ) IC | ysyl - L-prol ide. 1B. U proced4 selon | a

tation 1 pourR}S 6pdrer 1 a N a (I(Y -1 I%'xycﬁr'b | 8-

rigpyl-)-L-IysyI L-proline. 16. Un procede selon | & revendication 1,
arer la Na-[I(9S)- carboxy3(3 i ndolyl)- 50 cooH

] - g procede selon |a revendi cati on 1, pour
er Ju}’ﬁéﬂprér[d%? e FB'E)PXEF‘%“‘*(% formulsy: ophenyl ) -
' ;_ | ysyl -L-proline. 18. Un proc6d6 on | a revendication 1, pour

la N-a-[1 (S)-carboxy- 2- pheny,} h @‘ & L-lysyl-L-proline. 5S
procede selon la revendlcat|0n|1 preparer |a

) - car boxy- 3- (4-chl orophenyl? ?ﬁgpy}] L-1ysyl - L-4a- net hoxyproli ne.
pr006d6 selon la revendi catll onl1 pour preparer la N-cr-fl _
Boxy- 5- ant i nopent ylI | - LHO ys‘f/l‘ ¢ 'pPoI ine. 60 65 69

avec un dipeptide protégé de formuie:

NH-tert~Boc

(CHoly
de-CH-ﬁ-N

O
COQH

ol tert-Boc est le groupe protecteur tert—butoxycarbonyle, en présence d'un agent réducteur pour
produire la forme protégée du produit désiré, puis la réaction de celui-ci avec un réactif acide approprié
pour obtenir le produit désiré.
10. Un procédé selon la revendication 1, pour préparer la N-{1({S)-carboxy-3-phénylpropyl)-L-
alanyl-L-proline.
11. Un procédé selon la revendication 1 pour préparer la N-{1(S)-éthoxycarbonyl-3- -
phénylpropyl)-L-alanyl-L-proline ou son maléate.
12. Un procédé selon la revendication 1 pour préparer la N-{1(S)-éthoxycarbonyl-4-
méthylpentyl)-L-alanyl-L-proline.
13. Un procédé selon la revendication 1, pour préparer la’ N- {18)-carboxy-5-aminopentyl)-L-
alanyi-L-proline.
14. Un procédé selon la revendlcatlon 1 pour préparer la N-g-{1 (S)-carboxy-3-phenylpropyl) L-
lysyl-L-proline.
' 15. Un procédé selon la revendication 1 pour préparer la N-a-{1(S)-éthoxycarbonyl-3-
-phénylpropyl)- L-IysyI-L-prollne
16. Un procédé selon la revendication 1, pour, préparer la N-a-[1 (S)-carboxy-3-(3-indolyi)-
50  propyi]-L-lysyi-L-proline.
17. Un procédé selon la revendication 1, pour préparer la N-a-[1(S)-carboxy-3-(4-chlorophényl)-
propyil-L-lysyl-L-proline.
18. Un procédé selon la revendication 1 pour préparer la N-a-[1 (S)-carboxy-2-phénylthioéthyi]-
L-lysyl-L-proline.
55 19. Un procédé selon la revendication 1, pour préparer la N-a-[(S)-carboxy-3-(4-chlorophényi)-
propyl]-L-lysyl-L-4a-méthoxyproline. :
20. Un procédé selon la revendication 1, pour préparer la N-a-[‘l(S)-carboxy—5-amlnopentyl] L-
lysyl-L-proline.
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