EP O 358 398 B1 Description This invention relates to a series of

cycl oal kyl,-substituted glutaram de derivatives which are anti hyperten- sive
agents having utility in the treatnegsooedsas@ni ous cardi ovascul ar di sorders,
| ncl udi ng hypertensi on and heart 5 failure. According to the

speci ficati Yoa i tollllr Eur opean patent application 274234, we disclose
certain cycloa - Substituted glutaram de derivatives which are

i nhi bitors of nv% fi reitR AL Hs oRGAbIEH- &gf&%ﬁﬁdrfﬁ&edeﬁ/a@éwﬁc@a‘}eﬂr yBiften-
which are thge ﬁE{P, uﬁlf&lm&%rhﬁt&v%@sg 4a6llidr Bisorédrd, AGhdng®Y pe?tLﬁsioﬁtnd heart
natriurets c digel or an In particular, are natriuretic, antihypertensive and
di uretic agent fecrtiiny @lthespbdiFickiivh oﬁJu?EInEHéBﬁ pa@cntébalfchﬁid§742@-{ We QMéadsr carthin dyblbaiiyl-
di sorders. TasstiueiniiEshide tervitted WAIBIE Ble hRAMORL 6f0the ANE dBpehtent RBILRI biiopeptidase
the enzyne [E.623.2.2411hd Whiclasrd theheBy &ttt botertiate tiecjolaaical eflb<of atfibl @attigreticridttdd arid in
angi“ot ensi n pagioular dré watriuti, witihypedteisive hitddiuretio agents ofwalue in thetreatinent of edtiols vatdiveas-
control of hlexdboplessssure. The conpounds thus have a dual pharmacol ogi cal
act i on t hr oughTherchmixubdspfithe presdatiyvestipn areyalse inhibitorodf trewnzyme Bl G341241 @ inragddition,
cont’r ol whi dheyraeskaiso ablh terinhihit angiatensia conyertingdngyme, mfurther enzyme whichis invdived inrthexostrol 5
forms of hysébloesipresaure.Jhel compounds thue Have ardyal phargecriagical @ctipn thteygl inhibiting two key en-
congesti ve Renesinvolyed i bisod prassyte sortiohwhichmakes them pertieularly pesfubin the,atmantef|various
[err] 30 hdeee Af hyperiepsign apd associated cadiogaspiiardisprders: @ gr 198eaptive;heart 2l s glavcomay
be saturated of'"efBRPAYRSAFQLf hedymulpay ¢ ] Is Hor ([err])alkyl; R and [err]
are each independently H, ([err])alkyl,([err]) cycl oal kyl, benzyl or an
alternative biolabie ester-form ng group; 35 Yis elther a

di rect bopd oran al kyl ene groupoffrom 1 bon atons whi ch nay be
strai ghtor branch-

cacn - \CONH-CH

7~ N
RO,C 4
25 2 Co,R
_ (1)
&_/ 30 wherein:
A completes a 5 or 6 membered earbocydlc ring which may be saturated or monounsaturatad
R1is H or (C4-C,)alkyl;
R and R4 are each independently H, (C4-Ce)alkyl,(C5s-C;) cycloalkyl, benzyl, or an alternative biolabile
ester-forming group;
35 Y is either a direct bond or an alkylene group of from 1 to 6 carbon atoms which may be straight or branch-
ed chain;
R2 s H, aryl, heterocyclyl, RRCONRS-, R"INRSCO-, R7NR5S0O, or R8SO,NRS-, with the proviso thatY is
not a direct bond when R2 is H, aryl or heterocyclyl;
wherein RS is H, (C-Cg)alkyl or aryl(C-Cg)alkyl;
© RS is (C4-Cg)alkyl, aryl, aryl(C;-Cg)alkyl, heterocyciyl, heterocyclyi(C-Ce)alkyl or a group of the formula:
At
1;9
10
s o R™—— (IZ —
R11

wherein R? is H, OH, (C;-Cg)alkoxy, (C1-Cg)alkyl, hydroxy(C-Cg)alkyl, aryl(Cs-Cg)alkyl, {C2-Ce)alkenyi, hetero-
60 cyclyl, heterocyciyl(C-Cg)alkyl, R1ZCONH-, R1280,NH- or (R13),N-;
. R and R are each independently H or (Ci-Cg)alkyl;
or R is H and R" is amino(C,-Cg)alkyi, imidazolylmethyl, aryl, aryl(C,-Cg)alkyl, aryl{C,-Cg)alkoxy(C;-
Cq)alkoxy, hydroxy(C4-Cg)alkyl or methyithio(Cy-Cg)alkyl; or the two groups R® and R are joined together to
form, with the carbon atom to which they are attached, a 3 to 6 membered carbocyclic ring or a pyrrolidine or
85  piperidine ring which may optionally be substituted by amino, (C,-Cs)alkanoyl or aroyl;
R12 is (C,-Cg)alkyl, (C5-C7)cycloalkyl, aryl, aryl(C-Cg)alkyl, heterocyclyl or heterocyclyl (C4-Ce)alkyl;
each R13 is H, (C,-Cg)alkyl, aryl(C-Cg)alkyl or the fwo groups R13 are taken together to form, with the
nitrogen to which they are attached, a pyrrolidinyl, piperidino, morpholino, piperazinyl or N-(C4-C,)alkyl-piper-
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ed chain; R2 is H aryl, heterocyclyl, [err] or [err] with the proviso

that Y is.not a direct bond when R2 is H, aryl or heterocyclyl; wherein

[err] is H ([err])alkyl or aryl ([eresosssagsst40 [err] is

([err])alkyl, aryl, aryl([err])alkyl, heterocyclyl, -

heterocyclyla%i%ﬁp&]lg;al kyl or a group of the forrmula: RO [err] wherein RO is
a

(Tert1)al kenyl . Toaicogeidh ey poatl RS ut oo R cyaflit d gl e

[err] [err] and [err] are each independently H or ([err])alkyl; or [err] is
H and [ergr] is amno([err])al kyl, imdazoly)nmethyl, aryl, aryl([err])alkyl,
aryl ([err])al koxy([err]- Ce)al koxy, hydrox err])al kyi or

met hyithio([err])al kyl; or the two gr ojps err] and [err] are joined
together to form with the carbon atoki+e @Weh they are attached, a 3 to 6
mentier ed carbocyclic ring or a pyrroli di_nelﬁr 55 pi peridine ring which
may optienally be substituted by amino, ([®rr]alkanoyl or aroyl; R12 is
([err])al kyl, ([err])cycloal kyl, aryl, aryl([err])al kyl, heterocyclyl or

het erocycl ylwhblefRidah@ Rt Yeas E@ﬁ&sﬁ%émeéadd,m(d; @ NEBL, IRHFOCHR Y REDED, Whersih R an®'
the two groyasar & drévicBbiFddrifcdtind RBKICNEHalky (G40, )dycioahkdi Br driie, BL)biky @R O Whi ch

they are attachesls@,- Odriyich Rl Neterd A& Ryper azi nyl or
N-([err] fal kyl -mﬁéﬁrﬁﬁﬂhxﬁ,’m'?g 5%8 Blb)g‘z??or:yl grogllJI(|c§j;;L@“)aW|

’ R
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_ |

R
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25  wherein R'® is H, halo, 4-OH, 4-(C-C, alkoxy), 4-(Cs-C; cycloalkoxy), 4-(C,-C¢ alkenyloxy), 4-[(C+-Cs al-
koxy)carbonyloxy], 4-[(C5s-C; cycloalkoxy)carbonyloxy], or 3-(C¢-C, alkyl)SO,NH-; and R* is H,(C:-C;)alkyl,
(C4-C,) alkoxy, (C>~Cs) alkanoyl or halo; or R3 is a group of the formula;

* ~CH,, ~CH,

I or b

~

wherein said groups may optionally be substituted in the fused benzene ring by (C¢-C,4) alkyl, (C,-C,) alkoxy,
OH, halo or CF5; and pharmaceutically acceptable salts thereof and bioprecursors therefor.

in the above definition, unless otherwise indicated, alkyl groups having three or more carbon atoms may
be straight or branched-chain. The term aryl as used herein means an aromatic hydrocarbon group such as
phenyl or naphthyl which may optionally be substituted with, for example, one or more OH, CN, CF;, C;-C,
alkyl, C-C, alkoxy, halo, carbamoyl, aminosulphonyl, amino, mono or di(C4-C, alkyl) amino or (C,-C, alka-
noyl)amino groups. Halo means fiuoro, chioro, bromo or iodo.

The term heterocyclyl means a 5 or 6 membered nitrogen, oxygen or sulphur containing heterocyclic group
which, unless otherwise stated, may be saturated or unsaturated and which may optionally include a further
oxygen or one to three nitrogen atoms in the ring and which may optionally be benzofused or substituted with
for example, one or more halo, C;-C, alkyl, hydroxy, carbamoyi, benzyl, oxo, amino or mono or di-(C4-C, al-
kyl)amino or (C;-C, alkanoyl)amino groups. Particular examples of heterocycles include pyridyl, pyrazinyl, pyr-
imidinyl, pyridazinyl, pyrrolyl, piperidino, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyi,
tetrahydropyranyl, dioxanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, indolyl, isoindolinyl, quinolyl, quinoxalinyl,
quinazolinyl and benzimidazolyl, each being optionally substituted as previously defined.

The compounds of formula () may contain several asymmetric centres and thus they can exist as enan-
tiomers and diastereomers. The invention includes both the separated individual isomers as well as mixtures
of isomers.

The pharmaceutically acceptable salts of the compounds of formula (I) containing an acidic centre are
those formed with bases which form non-toxic salts. Examples include the alkali or alkaline earth metal saits
such as the sodium, potassium or calcium saits or salts with amines such as diethylamine. Compounds having
& basic centre can also form acid addition saits with pharmaceutically acceptable acids. Examples include the

§5
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[err] is ([err])alkyl, aryl, aryl([err])al kyl, heterocyclyl,

het erocyc| yl ([err])al kyl or a group of the forrmula: [err] 10 wherein [err]
and [err] are as previously definedgpudbsgsgsdt is [err] or [err] wherein
§err]‘and [err] are as prevrously defined and [err] is ([err])alkyl,

[err])cycl y%l k,}’ ruf;j; @f.gﬁ?éh ﬁate rh ro en phosphfite abethts, citrate, fumar-

a[err])alky

het er ocycly ? it th|e§b et qu an HE%H:%T:: Z’:Lﬁaﬂﬂe BiBlogically degrad-
wherein RIQ gﬁ rﬁtm;(r) minidirakibrtb bd aninfey 6rlhGmdrrcRing is con-

Ehe
4-([err], at é@iﬁt y to I(oeg%rﬁdouﬂofthk% rg)r@@ﬁb'lleﬁﬁdh]de bidtabile e&t6rdbrivatives and
cycl oal koxy ygiaé SHaMiro Q&Y Herivtivesof thelcBffcundloktstmuidier r] and R20 is H, ([err]

yal kyl, [err] sphdféved groliftt Edmpaind@dt sliorMiila akedhosewheriin AiS(Chi,)gdnd Rpis Hfi.etdompounds
formul a: 30of the formula (if) wherein R, RE RP 2nd 3 aistae prélioustyalefihed foofopraulan)y optional Iy be
substituted in the fused benzene ring by [err] alkyl [err] al koxy, OH halo
or [err]wand pharmaceutically acceptable salts thereof and bl oprecursors
therefor. In the above definition, un ot herw se indicated, al kyl groups
havikng three or nore carbgn atons nma be straight br anched- chai n

The term aryl as used hergi-y rreans an rrat I C hyd R on group such as
pheny_sor napht hyl which may E?EQ ed with, for exanple,
one or ntfre OH, CN, CF3, [err ?, [err] oxy al o, 4carbanDyI

am nosul phonyl , ami no, err] al kyl) anino or 18948 al ka- noyl)anino
groups. Hal o neans quoro chloro bromo or | odo. The term heterocyclyl
nmeans a 5 or 6 nmembered nitrogen, oxygen or sul phur containing heterocyclic
group whjch, unless otherw se stated, nay be saturated or unsaturated and
whi ch me¥ optionally include a further 1y

U

Also preferred are those compounds of formulae (1) and (i) wherein R and R* are both H (diacids) as well
as biolabile mono and di-ester derivatives thereof wherein one or both of R and R* is a biolabile ester-forming
group.

The term biolabile ester-forming group is well understood in the art as meaning a group which provides
an ester which can be readily cleaved in the body to liberate the corresponding diacid of formula (1) wherein
) R and R* are both H. A number of such ester groups are well known, for example in the penicillin area or in
W 30 the case of the ACE-inhibitor antihypertensive agents.

In the case of the compounds of formuiae (I) and (ll) such biolabile pro-drug esters are particularly ad-
vantageous in providing compounds of the formula (1) suitable for oral administration. The suitability of any par-
ticular ester-forming group can be assessed by conventional animal or in vitro enzyme hydrolysis studies. Thus,
desirably for optimum effect, the ester should only be hydrolysed after absorption, accordingly, the ester should
be resistant to hydrolysis by digestive enzymes before absorption but should be readily hydrolyzed by, for ex-

% ample, gut-wall, plasma orliverenzymes In this way the active diacid is released into the bloodstream following
oral absorption.

In addition to lower alkyl esters (particularly ethyl) and benzy! esters, alternative biolabile esters include

alkanoyloxyalkyl esters, including alkyl, cycloalky! and aryl substituted derivatives thereof, aroyloxyalkyl es-

© ters, arylesters, aralkylesters, haloalkyl esters and hydroxyalkyl esters including ketal derivatives thereof,

o wherein said alkanoy! or alkyl groups have from 1 to 8 carbon atoms and are branched or straight chain and
o said aryl groups are phenyl, naphthyl or indanyl optionally substituted with one or more C,-C, alkyl, C4-C, al-
koxy or C,-C, alkoxycarbonyl groups or halo atoms.

Thus examples of R and R* when they are biolabile ester groups include ethyl, indanyl, isopropyl, n-butyl,
sec-butyl, t-butyl, cyclohexyl, benzyl, phenethyl, phenpropyl, acetonyl, glyceryi, pivaloyloxymethyl, 5-(4-me-
thyi-1,3-dioxolene-2-onyl)methyl, cyciohexyimethyl, cyclohexylcarboxyethyl, cyclohexylacetoxyethyl, propio-
nyloxyisobutyl, hexanoyloxyethyl, pentanoyloxyethyl, acetoxyethyi, acetoxybenzyl, pentanoyloxybenzyl, cy-
clohexyloxycarbonyloxyethyl, butyloxycarbonyloxyethyl, isobutyloxycarbonylethyl and ethoxycarbonyloxye-
thyl. i

In one preferred aspect of the invention, the group R3 is 4-hydroxybenzyl and the carbon atom to which
it is attached is of (S) stereochemistry; the group NHCH(R3)CO,R# being derived from L-tyrosine. Also prefer-
red are compounds wherein R3 is 4-methoxybenzyl or 3-methanesulphonamidobenzyl.

_In further aspects of the invention R2 is H and Y is (CH); or R? is phenyl and Y is (CHy)s.

In another aspect of the invention R2 is RECONRE and Y is CH,, R? is 4-hydroxybenzyl, 4-methoxybenzyl
or 3-methanesulphonamidobenzyl and Re is of formula R9R10R11C-, wherein R? is (R13),N-, R12SO,NH- or R12
CONH-, R is amino(C;-Ce)alkyl and R10 is H. Particularly preferred are compounds of the formula (1) wherein Y is
CH, and R? is RBCONH- and ReCO is (S)-lysyl or N2 substituted (S)-lysyl (wherein R® is NHz, R12CONH or R*2
SO,NH, R is 4-aminobutyl and R is H). Preferred substituents for R'2 are methyl and phenyl.
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oxygen or one to three nitrogen atons In the ring and which may optionally
be benzofused or substituted with for exanple, one or nore haI o, [err]

al kyl , hydroxy, carbanoyl, benzyl, ogmg3sa33eg®1 or nono or di-([err] al-
kyl ) am no or ( [err] al kanoyl )arri no groups. Particul ar exanpl es of

het erocycl es i ,Qn, - inopropyl)-
oreoy o %&?@ wvets %gg** o .*g o
Uﬁyi’}llé!)-tyro 9[& 2y i

furanyl, tetyg |]Q opentane-
oxazol yI | SaGARISYdyros tyl-(tsﬁlﬁdy ﬂé) 1-n cﬂ:lé hecanbonyl}-(S)-4-me-
qui noxal |5ny|thoxﬁh'én9§\3|ﬂ{e| -(29@ E}I% I-1-ccRtipbhtanBiaibEnyBintefHamdslidhonamido-
subst it ut ed pRdnyigiarihe] QUALEY.cardky-RMRmeth s@h%%ﬂ?@laﬂﬁo)ﬁ@iy@c&loﬁéﬁan%&oﬁm n
sever al asy praRdstibfonsitiddphenfialaning, NIHR(S) oM hoxe-B-(N228dtyR-{S)-F6ylsmihapropyil 1y@dpentatidchrbo-
di ast er eone hg}-(SHhmethdtétiphoramidbphedylaEdaite, D@hd) NYB[2Ep pentioRy-1B N2-piediisuipHangll(S)-gsplamir S
as wvel |l as mno)mbpvi}aeydvpentmecabog }-(SiEtyrosine, and Seits ariddlolabie estériderivhtivgs thareot pt abl e

sal ts of 1ot he ctwepoopvdsisof fofmulartl)bm peparedioyrst rmimberpfdifementproebssescent re are t hose
fornmed with basaOnsiptocédufednvoivesdive-synthgsis obapartially Fotentadicyalpalkyislibstituted bjutarit akid der-
or al kal i ne ivetiMemhichiscelpled tojap gmisp adid ester defvative)td givethe desired-alytaremids- AgyLpactivpgroups
salts or safftf apd Rimayfpowiee pratgetien dusing thetcpupling:fenand TShPRotarting onuRsi sFRyemovsd iitee
cent ruan &nal glage st thepracepsaddi t i on sal ts wi th pharmaceutical | y accept abl e
aci ds. I gkde P’ﬁ%‘?"ﬁl‘a‘@“? fdlugtrated inthe “Bi"’ﬂ:é% ?IE'Pnf‘B'i’q care as praviously de-

avet at reommdf’ TRy faﬁ%gq%%a’&mgg e e s

tartrate tosylate and lauryl sul phate sal ts The term bi oprecursor in the
above defji nition nmeans a pharnaceuti caI I % acceptabl e biologically degrad-

abl e derivative of the conpound of # a (1) which, upon adm nistration
to qn .animal or human being, is o - verted in the body,{o produce a
conp und of the formg® aYk Exa i ncl ude biol abile es®dr derivatives
and \
25 17 / CHCH2 COZH + HZN-CH ~_ 18
, R Ozc CO zg
' (1I1I) ‘l, (Iv)
 »
Aa/n '
2! 3!
- c R
35 R Y \
CHCH CONH-CH
gd.c” co,r'®
2 2
o 4
I
o | \L
(1)
e 45
The reaction of the compounds of formula (1I) and (IV) is achieved using conventional amide coupling tech-
. niques. Thus in one process the reaction is achieved with the reactants dissolved in an organic solvent, e.g.
) dichloromethane, using a diimide condensing agent, for example 1-ethyl-3-(dimethylaminopropyl)-
& carbodiimide, or N,N’-dicyclohexylcarbodiimide, advantageously in the presence of 1-hydroxybenzofriazole
and an organic base such as N-methylmorpholine. The reaction is generally complete after a period of from
12 to 24 hours atroom temperature and the product is then isolated by conventional procedures, i.e. by washing
with water or filtration to remove the urea biproduct and evaporation of the solvent. The product may be further
purified by crystallisation or chromatography, if necessary. _
85 The compounds of formula (V) include compounds of formula (I) wherein R and R4 are C4-Cg alkyl or benzyl.

The diesters of formula (V) are subsequently reacted to give the monoester or diacid derivatives of formula
(1) wherein one or both of R and R* are H. The conditions used will depend on the preciss nature of the groups
R17 and R?® present in the compound of formula (V) and a number of variations are possible. Thus for example



am de or amno acid derivatives of the conpounds of formula 1. Apreferred
group of compounds of theformula (1) are those wherein Ais (CH2)4 and [err]
is H i.e. conpounds of the fornula gpbhsegeeein R, [err] and R4 are as
previously defined for fornula (1): 10 [err] 20 (l11) Al so preferred are
those corrpo%g'§ offlglr a’%r de)rzﬁﬁﬁr%&&luﬁ@%e%ﬂu@ﬁ?‘gld lﬁ'ﬂe ditlcfd o u‘nﬂn ) wherein
(di aci ds) aﬁaéﬁﬁ ot 18] 1i1f\s)l’a €0 t@h&?‘lﬁy‘f h% nwnll ield
wherein one ﬁ% 'bwd Qi rr §“|F|y| T

term bi ol abi ﬂana&taesrt. ﬁrsamerﬂsmoh uhe rHu ) Wi OHuordacdts ec.@srthy@@enamag
a group whi Cymdam\ébﬁkasona.ngﬁ;ﬁe&ome*atrﬁ afbBRYIiORid pRAIIAgroub 18 86 fbr RT of FOEthBOEINAr! o&
l'i berat e t hapgopriaRThiIdhs Ter itd renfobdl madt bé Qﬁﬁﬂib&n: He)fini/3Rp & give the@Bidr drdiadd srodvof

H. A nunber fétuls @y ForSintple wiief RUDr R & tiikdthylshiylediviit méyQde réivadsdlytreatiehtinith tetrabuty-
peni ci |l | i n adnéfoniin flubrids /2y proteting brolijseredéritiniRfahdR® hiist alsd beligiuwed ad shisraay be per-
agerits. | n tférmed echeonidantineithoemngmelof idtecting pdupa dresent (rl R17 andR'{ drla} a Sepakate step using
bl ol abi | @& prpeoceducey apromiete tathe pgrticular pralecting groaglemplayad. Tresofosexamplp whan R coptains a
conpounds ofsuttstittefl ormmatécted @inino grour (fobexamble p benajiaraichyibengylanaind, banzyiokpearbonylamino or
sui tabi | i ty tbbtylexygarboaylaming grorphithe compevnds paxiterrgngriestipthe free am‘neasxs!wm@aw or hy-
convent i onaldraiysis gagpprartigte.vi t ro enzyne hydrol ysis studies

desi r bl yf or o9} I/ aitesnatiee-process; gompounds sébe.foﬂn%ﬂg’hsemrﬁmr'%wg?%‘d or R®SO,NRS- are
af t er abs & pthresRred B2 RPeepeich invplves reactingian aming Pidhe MU i st ant to hydrol ysi s
by di gestive enzynes before absorption but should be readily hydrolyzed by,
for ex- anple, gut-wall, plasma orliverengynes, 1In this way the active
diacid is released Into the bl oodstrea fo ng oral absorption. In
addition,to lower alkyl gesters (partic et hyl) an§3benzyl esters,

al ternative biol abile eBTN#-Y 4\cl ude / \

\ cucu CONH—CH
~ 17, " co RS
R OZC ' 2
25
(VD)
. wherem A, Y, R, R3, R5, R17 and R'® are as previously defined; with a carboxylic acid or sulphonyl chloride of
A %0 the formulae:
ReCO,H or R8SO,CI
respectively, or a reactive derivative of the carboxylic acid, wherein R® and R® are as previously defined, and
wherein any reactive groups therein are optionally protected, to yield for example a compound of the formula:
35
i (?/
-
% coN-v ~ R3
( 40 | CHCH, Y CONH-CH
RS R17O C ~ RO R:l"8
2 2
s pe (V1I)

wherein R® is as previously defined for R® with any reactive groups therein optionally protected;.and subse-
- quently removing any protecting groups, if present and, if desired hydrolysing the ester product to yield the
compounds of formula (I) wherein R and R* are H.

50 Similarly, reaction with the sulphonyl chloride yields the corresponding sulphonamides.

The reaction of the amine of formula (V1) and compound of formula RSCO,H or RSO,Cl is achieved using

conventional amide coupling techniques as previously described or, in the case of the sulphonyl compounds,

- by reaction with the corresponding sulphonyl chloride. Subsequent removal of protecting groups is achieved
using appropriate procedures as previously described.

55 The amines of formula (V) are prepared following the same procedure outlined in process (a) above but
using an acid of formula (1l1) wherein R? is a protected amine of formula R1®NR®- wherein RS is as previously
defined and R'? is an amino-protecting group.

Thus, in one variant of this process the coupling reaction with the amino acid derivative is achieved using



al kanoyl oxyal kyl esters, including alkyl, cycloal kyl and aryl substituted
derivatives thereof, aroyloxyal kyl es- 40 ters, arylesters, aral kylesters,
hal oal kyl esters and hydroxyal kyl esggeg ssgispgbsdi ng ketal derivatives

t hereof, wherein said aIkanoyI or al kyl groups have fron11 to 8 carbon

aumsamimelwa Hal Cﬁﬂs @m 5 ptme W’dm
napht hyl or ﬁ'@%‘? -mg b aa § Efeﬁ hec Fot rm i .egm} e
[err] al- o he wg%? HH 3 QF

of R and R4»:§ ﬁ aneatﬁé f%r Lﬂh&e w, tRic, Bg

i sopr opyl,, ot 1zchi| R1 Uy sN- muﬁo\S 1Yis+|) BiGtdtion Wt\%r}ﬁ‘éu M
phenpropyl , pafa6dt GaNd the ngBéQfohM gpr&lu& SC s {S-y8% or N2-substituted- (S)-Iysyl

thyl -1, 3- di OX Ottt undsdr tid Veriulal () wﬁ&&h nhenwmfwkmm@;w}eawda@m; &hal |

cycl ohexy| adsbinynhétyd thatidbsAbed abdve besiaitmg Witk ¥ barbd@is 86Ot sQBHOAK Bdid of the formula:
pentanoyl oxyet hyl , acet oxyet hyl, acetoxybenzyl, pentanoyl oxybenzyl, cy-

cIohexyInuycarbonyloxyethyl butyloxycarbonyloxxethyl,

i sobut yl oxycar bony: et hyl and et hoxycar bonyl oxye- thyl. 50 I n one

preferred aspect of the invention, thezgrou I s 4-hydroxybenzyl and the

carbon atomto which it is attached I 4 of stereochen1§try, the group

[err]\being derived fromL-tyrosine. so prefer- red are@’conpounds wherein

R3 is 4-ffet hoxybenzyl or H@y! ‘hék\anesulph dobenzyl further aspects of

the invention R is Hand Y is [err]/zf enylegand Y is [err] In

anot her aspect of the invention GRBH,S [err] an Is 2, R3 is

4- hydr oxybenzyl , 4-nethoxybenz§l or“3-nethanesul phonam eyl and [err]

is of formula [err] whardoc RO i s [err] or R12 CONH, [eFr] i's

amno([err])alkyl and [errT is H Particularly preferred are conpounds of

the&_grnula (I') wherein Yis CH2 and R2 is [err] and [err] is (S)-lysyl or
substituted (S)-lysyl (wherein RO is NH2, [err] or R12 [err] is

4-am nobutyl and [err] is H). Preferred substitdents for R12 are met hyl and

phenyl . 4%

\/30 HOS‘I (7 R3
_ yd

| /cncu ™ coNE — cu\
co.r8

35 2

wherein A, Y, R1, R3, R17 and R® are as previously defined, and reacting with an amine of the formula R7R5NH,
followed by removal of protecting groups if present and, if desired, hydrolysing or hydrogenating the ester prod-
. 40  uct to yield the compounds of formula (I) wherein R and R* are H.
PN {(d) In a further variant of these processes, the coupling is achieved using a compound of the formula (IV)
wherein R?¥ is of formula:

—CH

Subsequent reduction of the nitro greup. followed by sulphonation of the product with a sulphonyl halide of
the formula (C4-C4)alky! SO,CI yields the corresponding compound of formula (V) wherein R? is



EP O 358 398 B1 Particularly preferred individual compounds of the

I nvention-include N-[1 -(2(S)-carboxy-3-(S)-Iysylam nopropyl) -

1- cycl opent anecarbon- (S)-tyrosi ne, Epo 358398 B1
N-{1-[2(S)-carboxy-3-([err]-nmethanesul phonyl -(S)-1ysyl am no) propyl]-1-cy-
cl opent anecar bonyl )-(S)-tyrosine,
N-{I-[2(S)-carboxy-3-(N2-2-furoyl-(S)-ly Hale] | ]-1-cydopent ane-
carbonyl )-(S)-tyrosine, %g‘?n&: 'é p)n'gxy]]-
N-{1-[2(S)-carboxy-3-([err]-acetyl - syl am no) propyl] -

- cycl opet anecar bonyl ) - (S) - 4- e 3 phenyl al ani ne,

N-[ 1- (2-carboxy-3-(S)-1ysyl am nopr op ~cycl opent anecar bonyl ] - 3- net hanesul
phonam do- phenyl aI anl na,

N-{1-[2- carboxy. { trTEt hon §) &L’%prg?)ﬁ estgwon]mingg pae%rnet-a
e’:. , }‘* hv
T hi

necar bonyl ) - 3- !
N-{1-[2(®) - 8P cedures SUSI Hﬂfm ter forRE'iR car
Rl?i ln{lzz S§ S)'e f srﬁ Vgga flviousls‘:iesfcribed In each case the

no) pr opyl ] imgf’%&g,t angjc)%ﬁﬁyo nyl ?&?%)é tyros |ak¥§ XJ vf'th " g%p{io PpRte tl,aasleﬁrrl‘déso-
est er\der i vat | N@roph&i&bdaliing ankbrotecting metddSOF & Gﬂﬂdﬁboﬂi stép@ bitlelténative veRktfns and pro-

prepar ed "0y cgoumsaiie well knsW th ot/ akildalirt R Bty Feferance (0aPprobiiate Reibo6ks bitAEHhE Bxamiples
synt hesi s ofprovidbitidrdattbd Y prot ect ed cycl oal kyl -substituted glutaric acid

der- ivative WHeGlarting sgiro:sistiitet Glutait adii mdAb edfersthf oMU Il AABY be\pPeparedas dasagibadan dune
desi red gl utEatopsanatentApplication 274234 Thy amkjdSacid estBts otfathulA3IVirary geredally knewn compounds
protectign ckich ag eltiee canenggitdllyigyatisble|or theyimaybe ipreparext kystandaad rgethads in ansosdanasvith ¢l
in the finalerareprecedénts. he process. 15 The synthetic route is

i |1 ysgrated i nAsimevidugly netionry. the gampiounds giheimeentignearessiofentinhibitars jobthe neutrplendopepti-
previously dese EG24.11). Thls gnzymeds fnugivell inthebreakdeyerof A aumbeggt PM“&FR!I"WS\WP‘M"&
any reactiv Og"&ﬂ'ﬁét"ﬁ H@F‘@P‘M“ FH'F'E’EF'E’G i factprdANR) @Pif‘ ﬁ[;‘é\“ °f§??d jop. by Rren

v fedth

def i nex #haﬁeprmt' dogeptigpseii s v iy i
gil deplr gt ect*P! %‘r&% 'F "a d’f“ﬁ' ‘g\l"’%?ge ‘HQ‘L? ]d'ﬁg%%ﬂ
(lh 1) and (1% { a,.ds gmﬁ'“ﬂ' addi 3 v&ﬁ’
Thus i one SEREGES oL Ghedr o ANE Hd obmpodbcd evbcd %ent%aa sﬁ},\éam

i'nang Or a lof thailf B{I ’lnhﬁlt the neutral endopeptidase E.C.3.4.24.11 the compounds of the invention may have
activity in other therapeutic areas including for example the treatment of asthma, inflammation, pain, epilepsy,
affective disorders, dementia and geriatric confusion, obesity and gastrointestinal disorders (especially diar-
rhoea and irritable bowel syndrome). the modulation of gastric acid secretion and the treatment of hyperre-
ninaemia, |

Activity against neutral endopeptldase E.C.3.4.24.11 is assessed using a procedure based on the assay
described by J. T. Gafford, R. A. Skidgel, E. G. Erdos and L. B, Hersh, Biochemistry, 1983, 32, 3265-3271.
The method involves determining the concentration of compound required to reduce by 50% the rate of release
of radiolabelled hippuric acid from hippuryl-L-phenylalanyl-L-arginine by a neutral endopeptidase preparation
from rat kidney.

As previously mentioned, the compounds of the invention are also inhibitors of angiotensin converting en-
i zyme. As such they are useful in treating a further variety of conditions for which ACE inhibitors are known to
be useful including limitation of ischasmic damage to the myocardium, protection of the kidney against hyper-
filtration damage, prevention or reversal of left ventricular hypertrophy, memory enhancement, control of cog-
nitive function, dementia, and preventing reocclusion following coronory angioplasty or coronory artery bypass
surgery. Their activity against this enzyme is assessed using a modified procedure based on the assay de-
scribed by Rohrbach, M.S., Anal. Biochem., 1978, 84, 272. The method involves determining the concentration
of oompound required to reduce by 50% the extent of releass of radiolabelled hippuric acid from hippuryl-L-
histidyl-L-leucine by angiotensin converting enzyme isolated from the rat kidney.

inhibitory activity is also measured in vivo following intravenous injection to anaesthetised rats using the
methods dgscribed by I. L. Natoff et al, Journal of Pharmacological Methods, 1981, 5, 305 and by D. M. Gross
et al, J. Pharmacol. Exp. Ther., 1981, 216, 552. The dose of inhibitor required to reduce the pressor response
produced by intravenous injection of angiotensin I (50 ng bolus) by 50% is determined.

. The activity of the compounds as diuretic agents is determined by measuring their ability to increase urine
output and sodium ion excretion in saline loaded conscious mice. In this test, male mice (Charles River CD1,
22-28 g) are acclimatised and starved overnight in metabowls. The mice are dosed intravenously via the tail
vein, with the test compound dissolved in a volume of saline solution equivalent to 2.5% of body weight. Urine
samples aré collected each hour for two hours in pre-weighed tubes and analysed for electrolyte concentration.
Urine volume and sodium ion concentration from the test animals are compared to a control group which re-



di chl oronet hane, using a dilm de condensi ng agent, for exanple

1- et hyl - 3- (di met hyl am nopropyl )- 50 carbodil m de, or '

N, N -dj cycl ohexyl carbodi i m de, advangrgsssesep1 i n t he presence of

1- hydr oxybenzotri azol'e and an organi ¢ base such as N nethyl norphol | ne. The
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ESI%OI’ di ﬁ&uah Qﬁﬂit ﬁg&&) en err OI’ err I S
trimethylsilyl ﬁiefaurhpob dsm&y bbeo-é omeaage% Bd miy ﬂetbeﬁﬁhéﬁﬁlﬁé’mnwol of blood
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as appropriate to the particular patient or disease state.

Thus inia further aspect the invention provides a pharmaceutical composition comprising 2 compound of
the formula (i) or (Il), or a pharmaceutically acceptable salit thereof or bioprecursor therefor, together with a
pharmaceutically acceptable diluent or carrier.

The invention also includes a compounds of the formula (1) or (Il), or a pharmaceutically acceptable salt
thereof or bioprecursor therefor, for us in medicine, in particular in the treatment of hypertension, congestive
heart failure or renal insufficiency in a human being.

The preparation of the compounds of the invention and of intermediates for use in their preparation is il-
35 lustrated by the following Examples.

EXAMPLE 1

N-[1-(2-t-Butyloxycarbonyl-3-dibenzylaminopropyi)-1-cyclopentanecarbonyl}-O- t-butyl-(S)-tyrosine-t-butyl
40  ester

To an ice cold solution of 1-(2-t-butyloxycarbonyl-3-dibenzylaminopropyl)-1-cyclopentane carboxylic acid

(12.7 g, 27 mmole} in dry dichloromethane (100 mi) was added 1-hydroxybenztriazoie (4.2 g, 31 mmole), and

1-ethyl-3-(dimethylaminopropyl)-carbodiimide (7 g, 36 mmole) and the resulting solution stirred at 0°C for 30

45  minutes. To this solution was added O-t-butyltyrosine t-butyl ester (8.4 g, 28.6 mmole) and N-methylmorpholine

(5.25 g, 52 mmole) and the solution allowed to stand overnight at room temperature. The solvent was evapo-

rated under reduced pressure and the resultant mobile oil was dissolved in methylene chloride and washed

with water (2 x ), 2M hydrochloric acid and saturated aqueous sodium bicarbonate (1 x) dried (MgSO,), and

the solution filtered and evaporated to yield the crude product as a gum. Recrystallisation from n-hexane gave

80 thetitle compound as asolid (13 g, 69%), m.p. 82-87°C. Afurther batch of material was obtained by evaporation

of the supernatant liquors and further recrystallisatlon Found: C,74.12; H,8,69; N,3.87. C5Hgs,NoOg requires
C7434 H,8.59; N,3.85%.

EXAMPLES 2-38

&5

The follpwing compounds were prepared following the general procedure of Example 1 starting with the
appropriate carboxylic acid and coupling to the appropriate aminoacid ester. Unless otherwise stated the group
-NHCH(R)CO,R* Is derived from the naturally occurring amino acids having S stereochemistry.



10 procedures appropriate to the particular protecting group enpl oyed.
Thus, for exanple when [err] contains a substituted or protected am no
group. (for exanple a benzyl am no, debessssdeasino, benzyl oxycar bonyl am no or
t - but yl oxycar bonyl ami no group) the conpounds nay be converted to the free
am nes by hydrogenation or hy- drolysis as appropriate. (b) In an
alternative process, conpounds of the feg la (1) wherein R2 is [err] or
[err] are 15 prepared by a process w i nvol'ves reacting an anine of the
formula: [err] wherein Ag2¥% [err] anW ] are as previously defined,;
with a @arboxylic acid or suMNhonyl cbls€ide of the nmul ae: [err] or

[err] respectively, or a reactj geri vat i Veomd-ch car boxylic acid,
wherein [err] and- [err] RO s previously definegy~and rein any reactive
groups therein are optionéfiy protected, to yie?g)?§?3€§gﬁple a conpound of
the fornmula: 35 [err] wherein [err] is as previously defined for [err] with

any rea&ive g{ap,ylg&at_&egyﬂhgs&g;ale?%whmn?%(%:%eggt}'c?wg%g subse- quently

removi ng any protecting groups, presen ired hydrolysing the
est’er product to yield the conmpounds of fornula (1) wherein R and R4 are H.
50 Simlarly, reaction with the sul phonyl chloride yields the

corr éspondi ng sul phonamni des. The reaction of the amine of formula (VI) and
conpoung of formula [err] or [err] is achieved using conventional am de
coupling techniques as previously described or, In the case of the

sul phonyl conpounds, by reaction wth the correspondi ng sul phonyl chloride.
Subsequent renoval of protecting groups is achieved using appropriate
proceduges as previously described. 55 The amines of fornmula (VI) are
prepared followi ng the sane procedure outlined in process (a) above but

v

25

35

10



using an acid of fornmula (111) wherein R2 is a protected am ne of fornula
[err] wherein [err] is as previously defined and R19 Is an am no-protecting
group. Thus, in one variant of thisgppasesssihe coupling reaction with the
am no acid derivative is achieved using 6 EP O 358 398 Bl a conpound of
formula (111) wherein R2 is [err] and R19 and [err] are both benzyl.
Alternatively [err] and [err] are both S-a-nethyl benzyl to enable the
S-isoner of the conpound of fornmula (V) to be isolated. Hydrogen- ation of

t he coupl ed prdduct of fformula (V) gives [the am ne] of formufa (V) erein
[err] is,H Thils i§then react eq wghg‘f r exanpl ef a pxot@c edel &I N
derivative of flormgl= err];@vx/nereig [&rn] -is, ferr R@is@-p ot§ct§d
amno or [err] | € N-protE ed{4- am nobytyl sapd [err] is , deprote}ction
of 'the resulting™&odugt yln}é! ds {the corr spoaiding roduct of formulai(l)
wherein [err] ils«8)-1ysylS0r N2-sugstgtut ed®(&)-1lysyky ()| Cogpognds of
the formgla (1) arei h RXis [grr]gorglgrr] .age prepareq:ih an egactly
ana- | ogous manneg §to {hatesdeschi bed aboje bBtgstarting with a carboxylic
aci d or sul phofi cBecidjof sife fogrmula: 1 A 2% |R3 R[er{] whereif A Y,
[err] and [enr] 8re as p¥eyioysl ygdegi red, =ghd rieactd ng W t hwanganmjne of
the formula [efr] £6& | pwedgBSr ¢noval &f iproge®hi njg geburs | Hresengand,
i f desired, hydrol ¥si ng or?o%r genat i g it he?ae%tl?em pr&d- £ N
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40
(d)

Subsequent

reduction of the nitro group,

[err]

uct to yield the conpounds of fornmula (1) wherein R and [err] are H.
In a.further variant of these processes,
a conpound of the formula (IV) whergpgassgesbti s of fornula:

the coupling is achieved using

50

foll owed by sul phonation of the

product with a sul phonyl halide of the formula ([err])alkyl [err] yields
t he correspondi ng corrpound of forrrul a (V) V\/nerel nl[err] is 55 7 EP 0 358
398 Bl [err] \.m’)ﬁ"ﬁulii"do of—t-threrfornmut=a v'd%cn et ofe—at pot-—of—Rjand R4
is a blolabilgq eater-flormng grpup are pi e- pared foll owpng sim | ag
procedures to ft hoge, oytlined abpve usingftie atpprcprlgse@s er grogp [for R
or R4. A5 well asgrempvi ng any protecting géoup Wi chyraw bg present Jin
[err] a nunber] qf Echemi cal ¥ran fo@ﬁtlo reactions are possi bl e on tlhe
final nono- esterwt?r di amﬂ%rod ctsi@s p ey} oygl y jdescribed} In eagh {case
t he- product ngy ge' pbyai ne'd;as t he ¥ pee Larboxyli o acrfd G'[ t rmy It:e
neutral i,ged wijt MQn appr opreat ef bagk<and|i So- Tatgd | rsalt|{form .
Appropriate cquedisng and 8®t ectti ngs Bet hods for aljl of the gbove stegs and
alternative vari afa'l ong and By O- ced-ur-es Ml he wgll khown to thosg gkilled
in the art by |ref grgnde to-@pproprl age t<Fxt°, bo®ks fand<t o« hg exa :
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provi ded hereafter.

esters of formula 111

prepared by standard nethods In accordance with lit- erature precedents.

previ ously nenti oned,
of the neutral

may be prepared as described in our
application 274234. The am no aci d eptoyssagfeef ornmula (1V) are generally
known conmpounds 20 which are either comerically available or they nay be

the conpounds of the Invention are potent
endopepti - dase (E. C 3.4.24.11).

Eur opean

in

The starting spiro-substituted glutaric acid nono

pat ent

As
hi bitors

This enzyme is Involved in

t he breakdown of a nu er of 8] DT i de hormones. lnecl udi ARG P na_r_t_l_eu| ar the
br eakdowp of atrial natriurellc factor [ ANF). ~Thus, the. ¢ npounds pf t he
i nvention, by|preg 25| véntihg|the degrpdafi o AﬂF By lend&pept i fase
E.C 3.4.24.11, caﬁ’b fentat @i i f s bLg#og cak eff gct smandt the conpouhds are
t hus diuretic, u@ﬁrluretic andf antd Wypef t ensi ve agents ofjutility {n a
nunber of disgrdefs ipclud- inp hﬁﬁ%rte siQn, h t faid ure, anginp, rena
i nsuf ficjeency, nstrual°syndrqmg, cIFpaF’ defn, "Meni ees Ri pease,
hyper al dost er gneggm (pri mar y* apd seﬁend ryy> afid hyp&rcl cj uria. In
addi tion, becdusgfof fheir abi|ity:®q pptentiatelthe effefts of ANF the
conpounds have utplity I, the freafmght| of Pl QcpoMie A a; furd her JTesult of
their(gbility|to Erhipit % he& neut ’AE endop&pt THase & C8. p. 24 1 the
conmpound® of the ﬁnventiéh @?y ha%%ggpt vVity o t her Ehe apeuttn Ar eas
i ncluding for [exanpl e[ the treafnent of psthma, inflanmmatipn, pain,
epi |l epsy, affgCTTVeE d] SOrders,|{denential and geritgtric confusion, opesity
and gastrointegginal Hisorders|(especially diar-|rhoea and Iryitabje bowel
syndrone% the fodul afion of ghstric acjd secretjon and the eat npent of
hyper r e- “ni nagm®a. 35 'w Act|vity agaj nsti_neutfal sgndopkptifhase
E C.3.4.24.111i s assessectwsi ng a procefur & based ot he pssal despri bed by
%”Gﬁfford R A Bkidgel, E. G Erdbs and L.! B. Hershi Biochen]stry,
1983 32, 326%-3271. fThe nethofl i nvolvep determ pning the foncentration of
conpoundz;equired to [educe by'O@bthei@ateEbf rel ease of f{adiol abe}l ed
hi ppuric acidjfrom hi ppuryl -L-phe lahy! -JL- ar gj ni by bh neuytral
endopept i dase |preparafi onir ngy
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40 As previously nmentioned, the conpounds of the invention are al so
I nhi bitors of angiotensin converting en- zyme. As such they are useful in
treating a further variety of condi gposssdeesiwhi ch ACE inhibitors are known

to be useful

Including limtation of
protection of the kidney against hyper- filtration damage,

i schaem ¢ damage to the nmyocardi um

prevention or

reversal of |eft ventricular hypertrophy, nenory enhancenent, control of
cog- nitive function, denentia, and preventing reocclusion follow ng
coronory angi oplasty or corono y_artery hypacc 45 __sur gory Theix i Vi ty
agai nst this enzynme i assegsed using a nodi fied procedure based an fhe
assay de- scribed2by Rohgba&h, | M &, FAnal . 3Bl &hetn , R1978, 272. &h
met hod | nvol ves d@fferi niknget he cehcentf at Wonwof ¢onpourdr ¢quitedst
reduce by 50% tn,ewext nt of re|] ease of fadiolahellled hipg@ijc acid fqom
hi ppuryl - L- hiistg-®yl -L-1euci ne} by an%o ensin cﬁn\ertl ng @ngyne_i sgl at ed
fromthegrat nhf—‘pi t'é’pry astiwt |swa rreas’ured_,l vwvo olfl owi ng
| nt ravenous i t o=anges} he s&d fat & usmg t h® et fodls dRscPi hed by
. L. Natoff urnal of | Phar macof ogi cal Fefhods, 5%8 , 5, 305]and by
DD M Goss e Ph co P, er 8l| 24 B Thegdaoge | of
i nhi b.L/or reqire %{Jggthe E(es%o r@sp%ﬁse prddub:eﬂ y Tt raveénous
I nj ecti oM of |n'.L‘L(50 ng Bbl @)} by &0B i s [defer § neql. The @cglvity
of the compou uretic apents is determ 1 ned by neasurijng their] .
ability to ing e out pt_anda sogdr am 1 on ejcretron 1 saline lfoaded
consci ous m ce. s test, ymle mcef (Charles R vgr CDI1, |55 g22- 24 g)
are acci| mati $e& and pt ared ofer gfrght § n gt abowl{s. ZThe m ¢e age doged
intraverusl y{vPa the| taish veih, Wth the thast corrpoﬁnd di sgol w&d inja
vol ynme of salifne sol ufi or$ equi yal éiﬁt tof 2. @A) of bgdy ei ght | Urgne sanpl es
are ol |l ected for—twortrours T pT e e ed for
el ectrolyte ﬁincentrati on. Uriphe Ol une| andl sodiupioa concentrasion|from
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EP O 358 398 1 ceived only saline. The anti hypertensive activity of the
conpounds is evaluated by neasuring the fall in blood pressure fol- | ow ng
oral or intravenous adm nistration ggpg$58labs 8epl eted, diuretic primed,

spont aneously hypertensive rats, salt depleted renally hypertensive dogs,

or DOCA/salt hypertensive rats. 5 For adm nistration to man in the
curative or prophylactic treatment of hypertension, congestive heart fall-
ure or renal insufficiency, oral dosages of the corrpounds will generally be

in the range pf _from 3-1500 ng - age—ady
Thus for a typicagl adqult patignt, |ndJV|uuaI tablfts or ga.sules gont ai n
from1 o 500 ngﬂ)f ective co ouﬁd,’a n @ suitabl ¢ pharnac utlfeaIth
accept abl e vehi clﬁ carrder f or madmin- |i strat!oh singly, |or ¥n Fulltiple
doses, once of §qyercl times day. Dosaues fdr I mtravenoug adm ni stjration
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requireg, In brgo-c!' cq thg 3)hy i ci an W °| detgrm né tHe att yal Qosdgg which
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The conpounds may be co-adm nistered with other agents as may be benefici al

for the control

renal Insufficiency. Thus for exanpgpobksieseay be co-ad- 25 m ni st ered
with digitalis or another cardiac-stinulant drug or with an al pha-bl ocker,
bet a- bl ocker, exogenous ANF or with a potassium channel activator or
anot her diuretic agent as shall be determ ned by the physician as
appropriate to the particular patient or disease state. Thus in a further
aspect the Invention provides a pharmaceutical conposition conprising a
corrpound of thETormulja (1) or [(1T), or [a pharnmageulrcally Jaccept ablle sal t
t hereof %or bi oprecar sdr therefér, Logetrer .wm h 3 [mar macegtiFalll y
acceptabl e dil yentSer jcarrier. |TheZi n¥enti dp absp i el gdles [a c@npgunds of
the formula (I} or8 (11}, or""a pharmaceutlca |y a,ceptabl,e dalt thergof or
bl opr ecur sor t1e?:e§or, for us iln nedicinge, in pafticul arSr the tredtnent
of hypergensioh ,,Qg)ngestiveg hedgrt gaiguie q rgnal Imsujf di engy f¥nia human
bei ng. The pre)aﬁaﬁ For of.ot:'he donmpdunds {of Lhesl hverdi ahgand o
i nt er nedi at es on=§lse In & preparatlHon isil{ 35 Iu§trated by tfhe
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the solution filtered and evaporated to yield the crude product as a gum

Recrystal lisation from n-hexane gave 50

the title conmpound asasolid(13

g,69%; [err] Afurtherbatchof nmateri agp yssaabg @4 ned byevaporation of the

super nat ant
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EXAMPLE 39

1-(2-Benzyloxycarbonylpentyl)-1-cyclopentanecarbonyl-3-methanesulphonamido-(R,S)-phenylalanine ben-
zyl ester

{a) A mixture of 1-(2-benzyloxycarbonylpentyl)-1-cyclopentanecarbonyl-3-nitro-(R,S)-phenylalanine ben-
zyl ester (3 g, 499 mmole), zinc dust (7 g, 107 mmole) and ammonium chloride (7 g, 131 mmole) in methanol
(200 mi) was heated under refiux for 24 hours. The solvent was removed under reduced pressure, the re-
sidue basified to pH 12 by the addition of 2N sodium hydroxide solution and the resulting mixture extracted
with ethyl acetate (3 x 75 mi). The combined extracts were washed with brine, dried (MgSO,) and the sol-
vent evaporated to yield 1-(2-benzyloxycarbonylpentyl)-1-cyclopentanecarbonyi-3-amino-(R,S)-phenyla-
lanine benzyl ester as an oil (2.36 g).

{b) Methane sulphonyl! chloride (0.56 g, 0.49 mmole), and pyridine (0.039 g, 0.49 mmole) were added to
a solution of the amine from part (a) above (0.236 g, 0.41 mmole) in dichloromethane (5 ml} and the sol-
ution stirred atroom temperature for 1 hour. The solution was diluted with dichloromethane (50 mi), washed
with citric acid (1N, 3 x § ml), saturated aqueous sodium bicarbonate solution (3 x 5 ml) and water, dried
and the solvent evaporated under reduced pressure. The resulting oil was chromatographed on silica gel
eluting with dichioromethane followed by a mixture of dichloromethane and methanol (98:2) to give the
title product as a viscous oil (0.17 g).

EXAMPLE 40

1-(2-t-Butyloxycarbonyl-3-dibenzylamin J:rogyl)d-cycl@entanecarboj—&methanssulphonamldo-L S)-
phenylalanine ethyl ester

The procedure of Example 39 was followed starting with 1-(2-t-butyloxycarbonyi-3-dibenzylaminopropyl)-
1-cyclopentanecarbonyl-3-nitro-{R, S)-phenylalamne ethyl ester (from Example 5} to yield the title compound
as an oll (3.17 g, 72%).

EXAMPLE 41

1-(2-Carboxypentyl)-1-cyclopentanecarbonyl-3-methanesulphonamido-(R,S)-phenylalanine

A solution of 1-(2-benzyloxycarbonylpentyl)-1-cyclopentanecarbonyl-3-methanesulphonamido-(R,S)-
phenylalanine benzyl ester (0.16 g) in ethanol (5 ml) and water (1 ml) was hydrogenated over palladium on
charcoal catalyst (10%, 0.016 mg) at a pressure of 30 p.s.i. (2 bar) and room temperature for 3 hours. The cat-
alyst was removed by filtration and the solvent evaporated to yield a foam. Trituration with diethyl ether fol-
lowed by drying under vacuum gave the title product as a glass (0.45 g). Found: C,55.37; H,6.97; N,5.69.
C2oH32N205. 0.5 H,0 requires C,55.33; H,6.96; N,5.87%.

EXAMPLES 42-46

The following compounds were prepared by catalytic hydrogenatlon of the corresponding benzyl ester fol-
lowing the procedure of Example 41.

3
Ry N - ~ )y
cucuz CONH-CH “
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1- (2- Benzyl oxycar bonyl pentyl ) - 1-cycl opent anecar bonyl - 3- net hanesul phonam do-

(RS) - phenyi al ani ne ben- zyl

ester 5 grgasbapgsiure of 1

- (2-benzyl oxycar bonyi pentyl ) - 1-cycl opent anecar bonyl -3-nitro- (R, S)-phenyl ai a
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chloride (7 g, 131 nmol e)
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1- (2-t-Butyl oxycar bonyl - 3-di benzyl am nopropyl ) - 1- cycl opent anecar bonyl - 3- met
hanssul phonam do- (R, S)- phenyl al ani ne et hyl ester 25 The procedure of
Exanpl e 39 was followed starting w tgp g 358398 B4

1- (2-t-butyl oxycar bonyl - 3-di benzyl am nopr opyl ) -

1- cycl opent E%ﬁ_rﬁgnyl -3-nitro-(R S)-phenyl al ani ne ethyl ester (from :
Exanpl e 5) ' the title conmpound as an oil (3.17 g, 729 . 30 EXAMPLE

41 ;
N-[1-(2-C -4-phenylbutyl)-1-cyclopenta 1-(S)-
1-(2-Car boxypv&%w%m%m% L S e oy T smeesul phonam do- (R, S). phen

yl al ani ng A sl défutighof Rif1-(2-benzyloxycarbonyl-4-phenyibutyl))-1-cyclopentanecarbonyl-(S)-tyrosine methyl es-
1- (2- benzy!| @xycay, PANMMAE M MéthanoQy fml) FREYEREENGRE HRM0% paidtitim LA RFkrstal] ooy Liiiser (
R S)- 35 phestosphensioftediogsna s p.€iS i F1bar & rddin tehperdlureion 2 Rérs. Tie réddionaiklureaesil-
(1 M) was ydithrgahah atbacaread il dvapdiateitaodry e Theasidus avas teytidsol¢eliBYaqubud déuiun) )
at a pressuhwgiraxide 805 1, 19 mi).and Rirfed af roandmpaatane for 2 heurs The readtion migtulevas washédieith
cat - al ywt viethyletreoandaciifiedto bl f ith aquequs tydrévblodkaicid ¢1006).The paeaisptiase way extraciedy
foam Tri t uwith dieshyl etherifx 2) anstthedombinérorganio bhasésalried N3 Og) and evegporataddy yielitbeditieprpdy e
the-title prddsefoamd0.27 gysQsFopn: £57.84; H.685UMN.8.26. C6imNQ# 0.25{HED 9quirep\C.§7.84) H,6.97;
[err] . 0.5 HM@®W¥quires C,55.33; H 6.96; N,5.87% 40 EXAMPLES 42-46 The

f ol | owimng cogounds were prepared by catal ytic hydrogenation of the

cor r espofidi S8ster fol- low ng the procedure of Exanple 41. 46
err] 19
[ ] The following compounds were prepared by catalytic hydrogenation followed by hydrolysis of the resulting
mono ester following the procedure of Example 47.
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N-[ 1- (2- Car boxy- 4- phenyl butyl)-1 -cycl opent anecar bonyl ]-(S)-tyrosine 5
A sol ution of

N[ 1- ( 2- benzyl oxycar bonyl

EP 0 358 398 B1

- 4- phenyl butyl )) - 1-cycl opent anecar bonyl

_(S)_

tyrosi

ne nethyl es- ter (0.8 g, 1.47 mole) in nmethanol (8 nm) was hydrogenated
over 10% pal | adi um on charcoal (100 ng) under an atnosphere of hydrogen (25
p..i., 1.7 bar) at roomtenperature for 2 hours. The reaction m xture was
fil- tered thjough an| " arbacel ] pad and|evaporaigd to aryngss. The jesi due
was re-dissol yed in afpueous .sodi um hydrgxide (0.5 M 10 nl ] and stifred at
room teffperatyre ELor P hdlrs? The Beadtijon Bi R urle W Vished &it& 10
di et hyl et herIandgaci i fived ®o|pH ® wit H aqegus hydmochbolic acid (10% .
The aqueous phagefwasiextracted with diqthyl et he (x 2) anpd the conbined
organi ¢ phase$ d¢fed er:é and evagorated tg Id the titlle prod- dct as a
foam (0,27 g, 4@5.=F)un -] (86 245~ I—|=°6 N, 2 F@rr@ 0. 25°H28 rfequi r es
C, 67.54; H6.973%, 3. 93%~15~ EXAMPLES 48 55 The fol oW g con‘pouﬁ’dc wer e
prepared by catd@ $ticjhydrogendtion fol ljowed by hydrol ysis|of the rdgsulting
nmono ester folll omeng {he progedureof °‘,E><arrpl e.47. o ~ o~
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N-[ 1- (3- Ami nopropyl -2-(S)-t-butyl oxycarbonyl)-1-cycl opent anecarbonyl ]-O-t-b
utyl-(S)-tyrosine t-butyl ester 5

N-[1-(2-t-Butyl oxycarbonyl - 3- di benzygparssgigggeapy! ) - 1- cycl opent anecar bonyl ] - O
-butyl-(S)-tyrosine t-butyl ester (fromExanple 1, 19 g) was dissolved in

an et hanol : Legpxture (8:1, 300 mM) and hydrogenat ed under an atnosphere
of hydrogen%—p—s ., 4.1 bar) at roomtenperature, over 20% pal | adi um

hydr oxi de o £@lARHIplopy-8Xs)-tBlithiGycapsbnil PHERtopdntbRe ARbMIHAbUYR®)- fiosheLiE ester

t hrough a sofwkafftoc pdd, amd g iririrate evaporateag to yrera am ort which
crystal | § sed. nNlfft-Bugfoxcatbbiii- ﬁl%z%wﬁuﬁbphﬁ%)ﬁﬂ@do%ﬁahécﬁﬂo@ﬂ-@ Hutyl-{sp-tyRudinb Q-butyl
yi el d the pabie HRmMERAhIME A9 §)iwak Bissbled il BRGNS :vidter MixfiRd (8:6, 306ml andhddfbgenatsd under
[ err] Foundan dtm&sphél®of hitirShen (B0 plli.Da. D) at @6 lemiperaituiel 6ver 20%Galiddidin hirtirSkidé 3 carbon
N, 5. 12% EX@Raké 23 hours; thbBolution whbifitefed Ithroulh B GolkafIodsad  Hila thailrate prappiated tb yieldosm
t he’ cor r es painhich Grydiallised ZThisowes ilyrate@with Isixare; chillgd amitfittersdito ylettl theopurergnabtivener title
procedurie ofompuundps Esofidi g,22%] nep.122-827°Cl Gouhl: OFT .993H,238; N,5.08C3BisBE% regiQifss B58.09;

H,9.22; N,5.12%.
o~ EXAMPLES 57-78
v. . - 3 . .
15 The following compounds were prepared from the corresponding dibenzylaminopropyl starting material
following the procedure of Example 56.
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P 0 358 398 Bl EXAMPLE 79

N-[1-(2-(S)-t-Butyl oxycarbonyl - 3-N-net hyl am nopr opyl ) - 1- cycl opent ane- car bon
yl]-Ot-butyl-(S)-tyrosine t- butyl geisseagesy A stirred sol ution of
N 11-( 3-am nopropyl -2-(S)-t-butyl oxycarbonyl)-1-cycl opentanecarbonyl]-Ot-b
utyl- ( S)-tyrosine t-butyl ester (2.0g, 1 equiv) and N-nethyl norpholine
(0.55 g, 1.5 equlv) in dry dichlorone- thane (17 ml) was cooled in ice and

trifluoroacetic anhydride (1.0 g, 1.3 equiv) in dichloromethane (3 m)
added dr Op\M S e —ov-er—2Q—m-pt-es—Tthe-solution was stirred for 30 nminutes at

which tige a frther gliquot 10 of tr{fluokbaceticZanhlydride (0.99) was
added and the >0Il’i|on s;tn@ed forea Rurther 33 nut 5. e kea@i or
m xture was di ut@zwtmdi ~LLhyl f:her }ELD rﬂ) shed®w t vvé’ter (2|x 10
m), dilute hydrochl orfi c am&.(Z x 1 O‘N , drl.ed [erri fiftered aﬂd t he
sol vent evaporpted tolyield §[|1 -(2-(F- 1-bu$5| dxycar®onyf - 3-tri fludr -
oacet ani @opr oply| 2-gl- cyclsppengarle- car bgny! |- O3 ghyt v ) - tyrogi ne I~ hut yl
ester as a yel ow FM( 22 0F 949 onl500 8 b).,..%y porassi mca;rbq,'mate (1
9,20 equiv) ded to a Logl ed and st | rr €6i8sql ut dh_of| t he abofe
product. (2.2 g}, i:p equl v) a¥d lmet hyl id de (8'q g &Y \% 4.0 e§uilv) in
dry dinpet hyl f o mary de (B ) gnd gheRkm xjure al ljowed to r gt oy Qo
t enper at fre an s@. r¢d «bved ni ght Ihesrea,tion.-«‘iﬁ xt ur esWhas di kut ed2wijt h
ethyl acetate |(20) |and washdd w't hSwat pr (18~ ), dH utle hydr&chl ¢ri c
acid (5 x 5 nlf), drieq (MJSH),| filtered hnd t8e |sol véht gvaporated fo
yield the 3-Nynet hyl t i fl uroacdt am de der|vative|as a yel l[jow gum 20
(1.95 9,,87%. omThydrogide (02—, L. 2 gqui y,) way added to tn
i ce- cool 8d and soI ution of the abpvedri - flgoracetam;ﬂe (1. 94
g,1.0 equiv) i | (10 m), apd the reacgior al Eowed to \Rarmto room
t enpefat ure N a4 5 Rl g
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for an hour.

reduced pressure and diuted with a m xture of ethyl

water (5 m).

re-extracted with ethyl

dried (MySOH4),

acetate

(10 ).

The reaction m xture was concentrated by evaporati on under

acetate (20 m) and

filtered and the sol vent evaporated to yield an oil

The organi ¢ phase was gpy»8t gggst and t he aqueous 25
The conbi ned organic extracts were
whi ch

phase

crystallised on standing. Recrystallisation fromhexane gave the title
m p. 105-109C. Found: C, 68.85; H, 9.41; N, 4.90.

product (1.24 g, 75%,

requires C. 68.54; H 9.35; N, 4.99%

30 EXAMPLE 80

[err]

N-{1- 13- Car boRy-Z(RS)J- T - but yT oxycar bonyl priopyl | - 1- qycl opent gnecardonyl ) - O- t
-butyl-(S)-tyfosine dthyl esterja) A sol utfi on_of o S
1-[ 3- benzyoxy ar t%gyl 83- b} yl Xy CRr bmpyl pronyl ? 1- cycl opent anecsr bgxylic
acid (2.55 35 9,l6. 58 mol e i *dry dijchl 6r oftetlhane (40 rri) c°(‘JoI ﬂd to
[err] was trehtediw th 1 - hydr oxybenztrFazol e (0.97 g, 7.18
N- et hylor phpl T2 (d. 86,9, 8. 32 mpl g) 8 dnd 3
1- et hyl - 3- (di fregiha 'nonro}iyl) ca‘i’bcﬁll_m 1. '63 g, 8.32 nmole): and the
mxture stirredZ@ [drr] ®fof* 10{m nut €58 Cbt ut ¥1 -{(S) Bt yr odi ne= gt hfl
ester .(1.73 g @ | e) was added, apmd |t he reactii onsal | oed @& warlmto
room ¢ enperat fire &nd Jsti reg ov rnlfghta"‘The sgl vantl was then regoyed |from
t he reac®ion undeﬁur ducgj @res uregs angglvt he rg-. 40 sul t gnt gugn al|l owed
to stand for flﬂ‘,th r 4% hgurs|at “PoqsnterrpePat&re. The redcti onhi Xt ure
was then partftioned [pbetween ethyl acetatdq (100 nml)| and wat &r (S@M) The
organi ¢ phase{was separated and{then washgd with wgter (2 x {30 m),
saturated -bri| dried-4-My3SO——FHtered—gma—TIE sql vent
evaporatzg,d tojyield the crude p odup‘= as gn oil. Chromatography over jsilica
gel el uting ur e;s%of héxamg gand di et hyl etlher ,gave
&[-‘3 benzyl D ar banyl R S){t- b‘l‘,ltﬂyl oxylcar Beny!| ﬁropy:h] 1- cycLepent ane)
carbo- 45 Ayl - O-ft - bGrg! - (S]-tyESSi ne ;‘eth@w estler 29 a ylel | 8 oil| (2.56
g, 60% .,Foundl: C, 69.[31; \,I—QB 349; NI 49. |[er&] requir& C 69. 6% H, §. 06;
N, 2. 20% b) The above product (.48 g, 3.89 nunle) | n
et hanol ; wat er xturg (9:1,66 n) and hy-
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dr ogenat ed at

4.1 bar) over 10% pall

reaction mxture was filtered througp ¢sssadgdey§ | ok pad,

evaporated to dryness. The resi due was azeotroped w th dichl oronet hane (3x)

adi um 50

room tenperature under an atnosphere of hydrogen (60 p.s.i.,
on carbon (250 ng) for 5 hours.
and the filtrate

The

to yield the crude product as white foam Charonat ography over silica gel,
acetate gave the title conpound

eluting with m xtures

of hexane and et hyl

as a white foam (1.83 g, 86% . Found: C 65.48; H 8.33; N 1.92. [err]
requi res C, 65.F—+H-8128—N—2458%—55-36 EP-0-858—398BEXAVPLE
N-{1-[3-£N2, N§- Di benzyl oxycar b¢nyl - (S) -1 ypyl am no) L2(S)-t’-\E)>_ftyi oxycar
ropyl]-1-cycl gpenpanegar go- @yl}) - Gat -puty] - (g - teyr psi ree- tzbjit ylmesger
sol ution of L= 8 o PN < < < < <
N-[1-(3-am no ropﬁl -2(S)-t-butyl oxycar Bny) - 1- cycl ppent anec@r bonyl ] - (
yl-¢ S)-tyro- |smneé-t-putyl est¢r (fromeExpnple 56,{0.4 g, 0]{73 mmol e)
dry di chicor omgt Ithgfe (L0 &) Kool edt agd[Pery] s Grpated wgth & I
1- hydr oxybenztri®adf e (0.43 &, {0. &8 rwtge?, ahde o o ‘o o
1-ethyl - 3- (di t'gml am nopr opyl }- car bodigj nj de (0.21fg, 0.88 fmol e) and
m xture stirrgd<ag [efr] for 30 m nutess
[err]&Di benzyl oxygarb)nyll“:(g;-l ysi®e R0 3B 1@ & pP. 8RR mdl ¢) Vs &dg
and the ¥eactijon gl‘fomed:go Imto r omtengfer ufe andwtirrea oyer
The reaction fi xtwre pas di IMat¢d w t ~nethyl ene~ch| oride~5{n) amd
with water (2f{x 10 m), dilutejhydro- chljoric acidf(1 M 2 10 m),
aqueous sodi ufn bi carbpnate (10|m ) and brine (10 i{), driedf[err] fil
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and the sol vent evaporated to yield the crude product as an oil.

Chr omat ogr aphy over silica gel, eluting with m xtures of hexane and et hyl
acetate gave the title conpound as gpbaseseg®155 g, 85% . Found: C, 67.47,
H 7.99; 15 N,5.74. [err] requires C 67.49; H 7.91; N,5.94% EXAMPLES

82-144 The fol | owi ng conpounds were prepar ed foll ow ng the procedure of

Exanpl e 81 using the appr gpfr+ete-—3~—aftne—qf—Exanptes—s4 to 79 and
coupling with the approprijate am rjo acid. Z}lndicates th¢ benzyl oxycarbonyl
N-protecting group and BOC i-n@ cat es.:th§ t-tutyhox%ar boHyI group. Unl ess
otherwi sg indicated R2 anq [emrs dre-defsi veq from the nafurally occurring
am no acids having S sterjloche;,m stiry. 28 [ efr] E'xarrpl es §5-91, 107, 108,
118-141 and 143 are derivgdfgom tlhe appropfi ate am ng off fornula (VI) from
35 Exanpl es 76-78 having S@tger edqchgm stry. 40045,,50,31 EP 0 358 398 B1
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EP 0 358 398 Bl [err] 25 EP 0 358 398 Bl [err] 34  EP 0 358 398 Bl e
M 4i T [err] EP 0 358 398 81 [err]

EP 0 358 398 B1

EXAMPLE 79

N-[1-(2-(S)-t-Butyloxycarbonyl-3-N-methylaminopropyl)-1-cyclopentane-carbonyl]-O-t-butyl-(S)-tyrosine t-
butyl ester

a) A stirred solution of N-[1-{3-aminopropyl-2-(S)-t-butyloxycarbonyl)-1-cyclopentanecarbonyl]}-O-t-butyi-
{ S)-tyrosine t-butyl ester (2.0g, 1 equiv) and N-methylmorpholine {0.55 g, 1.5 equiv) in dry dichlorome-
thane (17 mi) was cooled in ice and trifluoroacetic anhydride (1.0 g, 1.3 equiv) in dichloromethane (3 mi)
added dropwise over 20 minutes. The solution was stirred for 30 minutes at which time a further aliquot
10 of trifluoroacetic anhydride (0.5 g) was added and the solution stirred for a further 30 minutes. The reaction
mixture was diluted with diethyl ether (10 ml), washed with water (2 x 10 mi), dilute hydrochloric acid {2 x
10 ml), dried (MgSO,) filtered and the solvent evaporated to yield N-[1-{2-(8)-t-butyloxycarbonyl-3-trifluor-

oacetamidopropyl)-1-cyclopentane-carbonyl}-O-t-butyl-(S)-tyrosine t-butyl ester as a yellow gum (2.2 g,

\J 94%)

N 15 b) Dry potassium carbonate (1 g, 2.0 equiv) was added to a cooled and stirred solution of the above product
(2.2 g, 1.0 equiv) and methyl iodide (2.0 g; 0.9 ml, 4.0 equiv) in dry dimethylformamide (10 ml) and the
mixture allowed to warm to room temperature and stirred overnight. The reaction mixture was diluted with
ethyl acetate (20 ml) and washed with water (10 ml), dilute hydrochloric acid (5 x 5 ml), dried (MgSO,),
filtered and the solvent evaporated to yield the 3-N-methyltrifiuroacetamide derivative as a yellow gum

20 (1.95 g, 87%).
. ¢) Sodium hydroxide (0.14 g, 1.2 equiv) was added to an ice-cooled and stirred solution of the above tri-
L, fluoracetamide (1.94 g, 1.0 equiv) in ethanol (10 mi), and the reaction allowed to warm to room temperature
for an hour. The reaction mixture was concentrated by evaporation under reduced pressure and diluted
with a mixture of ethyl acetate (20 mi) and water (5 mi). The organic phase was separated and the aqueous
25 phase re-extracted with ethyl acetate (10 ml). The combined organic extracts were dried (MgSO,), filtered
and the solvent evaporated to yleld an oil which crystallised on standing. Recrystallisation from hexane
gave the title product {1.24 g, 75%), m.p. 105-109°C. Found: C, 68.85; H,9.41; N,4.90. C3,Hg;:N;O¢ requires
C, 68.54; H,9.35; N,4.99%.

VA

“~ %  EXAMPLE 80

N-{1-[3-Carboxy-2(R,S)-t-butyloxycarbonylpropyl]-1-cyclopentanecarbonyl}-O-t-butyl-(S)-tyrosine éthyl ester

&) A solution of 1-[3-benzyloxycai'bonyl-z-t-butyloxycarbonylpropyl]-1-cyolopentanecarboxylic acid (2.55
35 g, 6.53 mmole) in dry dichioromethane (40 mi) cooled to 0°C, was treated with 1-hydroxybenztriazoie (0.97
g, 7.18 mmole); N-methylmorpholine (0.86 g, 8.32 mmole), and 1-ethyi-3-(dimethylaminopropyl)-
carbodimide (1.63 g, 8.32 mmole), and the mixture stirred at 0°C for 10 minutes. O-t-Butyl-(S)-tyrosine-
ethyl ester (1.73 g, 6.53 mmole) was added, and the reaction allowed to warm to room temperature and
stirred overnight. The solvent was then removed from the reaction under reduced pressure and the re-
- 40 sultant gum allowed to stand for a further 48 hours at room temperature. The reaction mixture was then
u partitioned between ethy! acetate (100 ml) and water (50 ml). The organic phase was separated and then
washed with water (2 x 30 ml), saturated brine (30 ml), dried (MgSQ,), filtered, and the solvent evaporated
fo yield the crude product as an oil. Chromatography over silica gel, eluting with mixtures of hexane and
diethyl ether gave N-{1-]3-benzyloxycarbonyl-2(R,S)-t-butyloxycarbonylpropyl]-1-cyclopentane) carbo-
® 45 nyl-O-t-butyl-(S)-tyrosine ethyl ester as a yellow oll (2.56 g, 60%).
: Found:
C,69.31; H,8.49; N,2.49, Cg;H5¢NO;g requires C,69.67; H,8.06; N,2.20%.
b) The above product (2.48 g, 3.89 mmole) was dissolved in an ethanol;water mixture (9:1,66 ml) and hy-
drogenated at room temperature under an atmosphere of hydrogen (60 p.s.i., 4.1 bar) over 10% palladium
60 on carbon (250 mg) for 5 hours. The reaction mixture was filtered through a solkaflok pad, and the filirate
evaporated to dryness. The residue was azeotroped with dichioromethane (3x) to yield the crude product
as white foam. Charomatography over silica gel, eluting with mixtures of hexane and ethyl acetate gave
" the title compound as a white foam (1.83 g, 86%). Found: C,65.48; H,8.33; N,1.92. C3,H,sNO; requires
C,65.79; H,8.28; N, 2.56%.
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EXAMPLE 81

N-{1-[3-(N2,N¢-Dibenzyloxycarbonyl-(S)-lysylamino)-2(S)-t-butyloxycarbonylpropyl}- 1-cyclopentanecarbo-
nyl}-O-t-butyl-(S)-tyrosine-t-butyl ester

A solution of N-[1-(3-aminopropyl-2(S)-t-butyloxycarbonyl)-1-cyclopentanecarbonyi}-O-t-butyl-( S)-tyro-
sine-t-butyl ester (from Example 56, 0.4 g, 0.73 mmole} in dry dichloromethane (10 mi) cooled to 0°C, was
reated with 1-hydroxybenztriazole (0.13 g, 0.88 mmole), and 1-ethyl-3-(dimethylaminopropyl)-carbodiimide
{0.21 g, 0.88 mmole) and the mixture stirred at 0°C for 30 minutes. N2,N8-Dibenzyloxycarbonyl-(S)-lysine (0.33
g, 0.80 mmole) was added, and the reaction allowed to warm to room temperature and stirred overnight. The
reaction mixture was diluted with methylene chloride (5 ml) and washed with water (2 x 10 ml), dilute hydro-
chioric acid (1 M, 2 x 10 mi), aqueous sodium bicarbonate (10 ml) and brine (10 mil), dried (MgSQ,), filtered
and the solvent evaporated to yield the crude product as an oil. Chromatography over silica gel, eluting with
mixtures of hexane and ethyl acetate gave the title compound as a foam (0.55 g, 85%). Found: C,67.47; H,7.99;
N,5.74. Cg3H.,N4O44 requires C,67.49; H,7.91; N,5.94%.

EXAMPLES 82-144

The following compounds were prepared foliowing the procedure of Exampie 81 using the appropriate
amine of Examples 56 to 79 and coupling with the appropriate amino acid. Z indicates the benzyloxycarbonyl

‘N-protecting group and BOC indicates the t-butyloxycarbonyl group. Unless otherwise indicated R2 and R3 are

derived from the naturally occurring amino acids having S stereochemistry.

RZCH2 / R3
\cucnz CONHCH
(CE.).C0,C~ & \°°2R4

37372 (S, or R,S)

Examples 85-91, 107, 108, 118-141 and 143 ara derived from the appropriate amine of formula (V1) from
Examples 76-78 having S stereochemistry.
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EXAMPLES 145- 150 The fol |l owi ng conpgpiodss swesd prepared according to the

met hod of Exanpl e 81 using the appropriate am ne.
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50 Exanpl es 153-156 The fol |l owi ng conpounds were prepared by the
nmet hod of Exanple 81 starting with the acid of Exanple 80 and coupling with
Exanpl e
in

the appropriate am ne. 55 51 EP Bpg3ssi9®81Bl [err] 10 15
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35 155 [err] Rf 0.48 (S

(ethyl acetate) 40 156 [err] 62. 86
8. 09 7.87 [err] EP 0658308 B1 8.19 8.13) 45
H (S) (hydrate) 50 EXAMPLE 157

N-{1-[3-([err]-Methanesul phonyl -[err]-t-butyl oxycarbonyl-(S)-Iysyl am no) - 2(
RS)-trinethyl silylethoxycarbhaonyl-

propyl]-1-cycl opent anecar bonyI ) Oft - butyl - (S) tyrbsi ne-t JbutyI ester| 55
A sol ution of » - 2 - B -
N-{1-[3-[[err]{-t-@iEyl xy(?.arb‘bnyl (973 yQyl anj - 2R, S)-{ri Wet Ryl si |l yl et hox
ycar bonyl propylgl-&- ciycl Bpenit anegar BHnyP) - O-ft butVI - (S) {t yPosRe-t - blt yl
ester, (2.5 g, Bmmoje) in lce-gold dIchIor.onethane(S m) was trgated
wi th pyrldine (1-4%5 g,f 15,8 mol el ang net han sul phonyl ¢hloride (86D ny,
7.5 mmol e) and sbl_(med over nlught 4t rfmom-'te et We. The selvents were
renoved gpnder aLg:ed [ egsune ang the residuyed2 ~ EP ( 358 898 B1
partitioned betvﬁe:h bel ween et hyl Jacetate andj dil ute C|tr|c acid. Thg
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met hanol1s ( 80: 30: 5" to pi ve the title product las a col ourlless foam (1} 92
g,69% . Found:C 5862 8 50, NJO6. O ferrfrs requiteyd C 538. 89, 5
H, 8.54; N 6. ZAO/Ee
~ ! 1 !
20 " = 3} = =
13 (& (& (&
25 3ﬁ _gm o Em =
o) a. o :{ o g,: 8
2 o "E’ <~ i 2 o
e’ z A d
T
~ 30
o~ o~ ; o~ ' o~
3 8 8 : 8
t ! [ []
35 )
]
]
S =
2 m 5 & 4
S g g B o' © g
N Q (=1 (=] (2] (=] N g
“ £_8 g g £ 3 2_8
-~ — D ~r ~
B & 2 2
50
s i
g o © o 8 3
55 8= ~
[

36



EXAMPLE 158 The fully resolved materi al
to the above Exanple starting with the S'S,S 10
N-{1-[3-([err]-Methanesul phonyl

-trimethylsilyiethoxy-
car bonyl propyl ] - 1-cycl opent anecar bonyl }-Ot-butyl (S)-tyrosine-t-butyl
H

ester. Found C,

9 20"

8 60 N G 230

- [ er gg o bssdgs @xycar bonyl

EXANPLE

i soner

159 15

was prepared in identica

to give

f ashi on

-(S)-lysyiam no)-2(S)

N-{1-[3-(N -Beni
) - et hoxycar bony
The abo%e proce
[err]-benzyl oxyy
C 56.61 H,6.80
N, 6. 88% .
N-{1-[3-([err]-t
2(S)-trigret hyl s
pent anecar bonyl }
procedure of Ex@

EXAMPL

Ed
- BuLORY ¢
| yv& Set hd

- 3£ Bet hs
hpl 8 157

S

67.

&0

ryi oxycar

progyl ] -

lur e SVi&

Far b&ny|
5.

reacting with aget yEcehI

the title [err]]
N-{1-13#[err]-

agetyl

(t

bonyl -
1-cy- & opent anecgr bon
f ol Tlowsd st rt“Png Wit h
derTvafi ve
[err] (0.7

[err]

[l < 0] 0
ar bQnyF: [ erfr] -acetyl
pxXycar bonyl
inesul phonanii do- (S) - phe

o' 4

faollo

e ®nst dad ®f Het ha
leri @at Pve
kmthanesﬁlphonyl [erf]-t-blUtylo

met hanesu
t he
req

-(
rogyl 151-cy

o 'Biv8
[err]

d but usin

s g cahourl

bhony! -

cl 0-T 25

b the
nes L pfyony
=ss$o@m
Kycar bonyl

(S)

:)-I‘gzsyll am nq) 9’ °

hyi al ani n¢

“Four

Shl 67 i e
30n Yzl
-(EQ-stla

-lysylam no)-2-(R 'S
/1) - &S};—tyros,l ng et hyl
t he™s cG?resand“hg
titfe “or ¢dut .
Jlres C,5%.50; H, 6.d

ester

d:
V7: 20

bt - butyluester The
pprognlate gﬂester and

to give
E 161
m no- 2( R,

S) - car boxypr opy
ester 35 A
N-{1-[3-(N2-net
-trinetg%lslyle
t hoxycarbonyl pr
t-butyl ester (

utio

1agpsulp
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bpyl ] - 1- %ycloﬁentan

of
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m, 3.0 mmol e)
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o
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t he

butylannnni
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:
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o
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.,
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e_
treated
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40

silica gel eluting with et

the pure title product as a foam ( lgdd3sh3sd B3 .

N, 6. 93.
fully resol ved materi al
the S;'S, S isonmer produced

hyl acetate,

me- thanol ,

[err] H20 requires C,57.46; H 8.16, N, 6.87%
was prepared in identical
n_Exanple 158 to give

hexane, (4:1:

t he sol vent evaporated to give a foam whi ch was chronmat ographed on

5) to give

Found: C,57.49; H 7. 89;
EXAMPLE 162 45 The
fashion to the above from

N-{1-[3-([err]-methanesul p
car boxypro- pyl]- 1t cydepen
ester. Jound:C 59 01; vzH
N, 7. 03% 50 EXAMPL

honyl J err] -
amecar gony!|

8.2, N 6§

[-3-(N -

) - Ost - blcr.tyl
7.

(

t- butoxycarbcnyl
Cerr[: reqdires C58. 77;

(S 1ysyl
Sptyr cgl ne-t

am no-2(S) -
- but yl
H, 8. 09;

Met hanesul phonyl - [ rT‘],gt - byt yl oxycarbanyl - (S) -ysyl gm no) - 2(R, S) -t - but yl oxca
rbonyl propyl] - y| clBopent pnecar bgnyl )|- th bu | - ($)-Lyrossne 59
I\I—{’l-[3-([err]-I\/Et aﬁe"éu! 1oﬁ.yl-[e.rr] b yI Sycarbdhy! - (3 -1ydyl -anino) - 2
(R, S)-téutyl oxyc @'% prppyl]-1" S
- cycopent anecar bon ﬁ ] thyI (S)-t¥yrosi ne ethyl 4gster (2.21 9,]2. 68 mmol)
was- di ssol ved In acetoge (p.5 m) and|then a 1 N adqueous solutidn of sodium
hydr oxi de (5.36,5.88 n@wj ) ! was adgtede Aft & st &mg flork 10 ® nuteg 53 EP O
358 398 Bl at roomlterﬁjera ue thg sQifuti eh was acildidieddo pH4 with
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removed on a rotary evaporator and the residue extracted with et hyl

(50 m).
dri ed over

EXAMPLE 164

N-{1-[3-[err]-Methanesul phonyl

[err]

-[err]-t-butyl oxycarbonyi

)-t-butyl oxycar bonyl propyl]-1 -cyclo 10

requires C, 58.77;

re-
889 .

-(S)-lysylam

acetate

The organi ¢ phase was separated, washed with saturated brine,
magnesi um sul phate and t lgpo38s3m®B1 r enoved under
pressure to yield the title conpound as a white foam (1.89 g,
C 58.49; H 8.01; N 6.64. 5

duced

Found:

H 8.09; N 7.03%

no-2-(S

pentanecarbonyl)-Ot-butyl -(S)-tyrosine The procedure of Exanple 163 was
fol |l owed using the regsol ved sLartlng material for Exanple 143 to y|e d the
title conpound. FBund C 58 1& |H 8.08; W ¢.42. Qerﬁl (0} 66 HEO) nrqul res
C 57.89; H 8.14; 86.03% ¥ BXAVPLE %659
N-{1-[3([err]-{BenZyl oxycar bonyl -[[err]-neth nesulphongh S)-Iysylaﬁina)-z-(s
) - carbonypropylL,E | opept ape-f carb nmL)+C>beqzyI S) - tyroshneﬁben7yl
éster 20 a) Acu@'ds.: slodi urrf':lw&rcm de 1 ‘N 9.2 ‘“tL.-.eq) was "a.:dd'@a'-‘«t b a
sol ution of 14(&Bis(S)-[efr]Zndt hyl b&nzyl arri- : B
no- 2- (S) - but ojycaxbonlyl propyi ) - dyccl opent ahe carboxynlc acid (4.5q71}eq) in
aqueoyg et hangl (Q. 1,1 80 mh), ganqd thegregultant gn xgyre fhydrogengted| over
20 %paI’Fadl uh.hy8roxj de (& 5N‘g) at 6Q pa=s]i. (4-. 1.—b‘ar) and r eomm
t enperature o\ A fifrtBerd 058 o tatal Yyt & End=
hydr ogenati on continﬂed for a 24 furt her flub hours when & 1.c
i ndi cated the ctign wassconpliete. i‘he cht al ysg-'was rgnoved by filfration
and the eactlag m xtjur e e@hporcted ugder educdﬁ:pressure. TEe resi due was
azeotroped twijcé witH di- &hl orqnet hage an§l the %M ne prjoduct ¥ inal |y taken
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b) To an ice cold solution of
[err]-trichl oroethoxycarbonyl
dry di- 30

g), and 1-ethyl

resulting solution stirred at [err] for 30 m nutes.

solution of 1-(2-(S)-t-butoxycarbonyl

- N- benzyl oxycar bonyl

-(S)-lysine (4.17 9)
chl oronmet hane (20 nl gp wass sosiged 1- hydroxy-benztriazole (1.49
- 3- (di net hyl am nopropyl ) -

in

carbodlimde (4.46 g) and the

- 3-am nopropyl ) - cycl opent ane

To this was added a

carboxylic acid sodiumsalt in dichloromethane (10 mM) frompart (a), and
the reaction allowed to warmto roomtenperature and stirred overnight. The
reaction was [vaporaged to drynegs and the rEsidue partif [ioned bet wegn
ethyl acetatg (2& m )} and vvaieg § gZ(Srr). Thglgy [S wer g sepaf at ed
and the organjic ¢ vvashe(f;vu';t vvater,,,(Z,x 10 m)g N hydrocld ord c] aci d
(2 x 10 m), sodi um bi cagbonate, bri L|e and then fdried [err]
filtered, and ated to yield the crude product as ah oil. This has
chr omat qgr ap silicasged (160 g)gelmting wigh g xfures a IExhne and
et hyl acetat ¢, ¢sired f agtijons wed e «£ofrbi ned< cohcentrat ed &heh
azeotroped Wi h=tc.ol - luene to yielfd the pure product as aj foam (4.28 p,
669 . ACt er of this raterial (4.3 g in
di chli ororreth ared asS deéscfi bed i/ parf (b), ~aand°t eat ed
at [err]swith a golufi (% t.'g/r Dsi ne PenZyl | ester .‘Ro@l At e
salt (3.48 @) —i—di-ciloFomethanre—2D m).
The reaction perature ahd stirged
over ni ght The vaporaﬁﬁd tp dryness t he residue
di ssol ved in lethyl agetate &8 washed whBh water ( 10l M), |
hydr ochl®ri ¢ acT d (2fx 10 mé ueous ~5qd| ufn bi car, nat g bri|ne,
dried (MgSO4) i rated‘f(i yi gl d the crud an oil
(8. ‘g). Thik apiret—over—sttca—getr—+3 wth
m xt ures of ate. The appropriate fr
conbi ned,,and fevaporafed to el d{the pure coppl ed produc 4. 32
g, 68%. d) ed sol;gtlon of theg product fram par ) in
acetic acid (25 m) D zi i pn, and
the reaction [l | owned r 90 50
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then taken up in ethylacetate and washed w th aqueous sodi um bi car bonat e.

The organic | ayer

was dri ed,

filtered and evaporated to yield the am ne

product as a gum e) To a stirred sgpliss®sps®t t he amine frompart (d) (3.38

9)
m),
reaction m xture
The reaction m xt
with water (2 x J
(MSA4) , . filtered
(4 9. This was d
g) eluting with n
[err] met hanesul |
acid (15 m) was
part (e)wn(2.87 Q)
cooled to [err] A
to dryness under
acetate (30 m) 4
M hyd{ gchl ori ¢ ag
yieIgL?HE crude j

and N-net hyl nor phol i ne (0.48 g)
cooled to OC was added net hsnesul phonyl

mito ro

in dry dichloro- 55
chloride (0.49 g),

tenperature

met hane (20
and the
and stirred _overnight.

iluted with_di
.1 M hydmpchgon
D el
hr orght o-] 54 EP 0 35§
i@ es jof hexane and ¢
hoﬁg prioduct aswa fear
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\f terd 3
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a gel (65
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EXAMPLE 166 15

N-{1-[3-([err]-Benzyl oxycarbonyl -[ err]-net hanesul phonyl - (S) -1 ysyl em no) - 2-(
S) - pi val oyl oxynet hoxycar bonyl pro- gp o 358398 B1

pyl] 1-cydopent anecar bonyl ) - O benzyl - (S)-tyrosine benzyl ester

Pi val oyl oxynet hyl chl oride (0.12 g) was added to a stirred sol ution of the
caesiumsalt from Exanple 165 (0.55 g) in dry dinethyl formam de (6 n1) and

the reaction ptrTTTed—HTOUNTTEND on m xture
was diluted Wth gthyl agetage (20 m ), argl waghed w t & ter (5 x 1q m),
I N hydrqchlorfc agid [2 X108 ), nate (10 m)ﬂ, brine
and dried [erf] féltefed "énd"‘evap le product gds a
pale yellowish e% (0]7 g). Chro el (12 g) seljuting
wi th m xturesi{ o bexahe gpd gt hyl the,,_,tit,_le ester ®s @ |foam
(0.465 9, 88% . 228, EXAM™ESR167- Wi ngpr atlugt s wer® pr ¢par ed
by the pgthod| o0& Exanpl e 166™usi n sal © of° Ekanpl e 6% 4nd
reacting with tﬁeﬁapp opriate chloride. O [erf] 45 55 55 EP O @E 398 BI
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EP 0 358 398 Bl EXAMPLE 171

N-{ 1- [ 3- (N6- Benzyl oxycar bonyl - [ err] - net hanesul phonyl - (S) -1 ysyl am no) - 2-(S) -
i ndanyi oxycar bonyl propyl ] - 1-cy- cl epeysese®ear bonyl ) - O-benzyl - (S)-tyrosine
benzyl ester 5 1-Ethyl -3-(di net hyl am nopropyl)-carbodil mde (0.28 g) was
added to a solution of the acid from Exanple 165(f) (1.0 g) and

hydr oxybenztriazole (0.17 g) in dichloronmethane (25 nm) _cooled to [arr]
After 10 nminufes, N-nmethyl neyphdline (642 g), indanol (0l 42 g) an
di et hyl am noayrlﬁl ne|(10 rrgE werje added and {the m-=ture tirred fqr 72 -
hours. The reactlg Ixture yas dil uted ,,wth di chl orgnet hape, washed with
water (2 x 10 m)g 2Mhy- 10§ drqchlori g acid (2 X 1® nl, prineg10 {m),
dried (MySO4)| #§ Bter¢d and ﬁvapcrat ed tD yielld the ﬁrude prodﬁc‘eﬂ aqd an
oi | . This was|cty gmat ogr aBhed ovgr sidi c¢h gel, elnuthg with m“ggtdure of
et hyl acet at e| afi™hkexgqne, ctO‘yI elld tle t$tle mda‘nyl .ester] as % 4 o0a (0.93
g, 89%0EXA|\/LI;"E72 5w & o b g7
N{1-[3-([err -tcﬁutyl oxycarlgpnyl [erg] -gret haresuLphﬁnyI -(IB) - l&s§1 anfi no) - 2(
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cl opent anecar ponyg)s Oft - bi:?tyL..—(S)-tyr“bsu-me 5- mdé‘hyljester The above
proc@ure was| f ol §owe startl?]g vith theé€aci d|of Exapgple 164 to givd the
tyrostneg 5-i nflanyT” 20| ester cas g foam :{Zound C 62.47; H B.04; N, 5.]93.
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25 dopentanecarbonyl)fC)ethdxycarbonyI

-(S)-tyrosine-ethyl

ester.

Et hyl

chloroformate (0.1093 g, 1.007 -mmol) was added to an ice-cool ed sol ution of
N-{1-[3-([err]-nethane-

sul phonyl -

[err]t-butyfoxycarbonyl -

EP 0 358 398 B1

ropyl ] - 1- cydopent anscar bonyl }-( S)-tyrosine-ethyl

nmol ) ,
(0.0112 g in

triethylamne (0.2781 g, 2.75 nnDI

bhaona (D

A-Li

ester

and 4- dlnethylanlnopyrl-

(0.7041 q,

(S)-1ysylam no)-2-(S)-t-butyl oxycarbonylp
0.
30 dine

916

was renoved ar
sol vent pas tHh
partitioned bg
The phases wer
sodi um bi car bg
was™ finally dr
underreduced [
Chr omat ogr aph
and- di et hyl et

Found: C, 56.6§;
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EXAMPLE 175

F3 buf
Found: £ 60.6P;

er The

mate to

H 8..16; N, 6. 14
(1572 (9) 1 -
ylanlno)propyl

ester. Sedium
stirred,

Butylox;
]-1-cycl
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if:
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O
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t - but yl oxycar bonyl - 3-([err]-t-butyl oxycarbonyl -(S)-1ysyl am no) propyl - 1-cycl

opent anecar bonyl -O-t-butyl-(S)-tyr 55

osi ne-t-butyl

ester

(507 ng) and

acet al dehyde (31 ng) In aqueous et hgmehsss89Ba 10 nl) and the pH adjusted to
5 with IN hydrochloric acid. The resulting solution was allowed to warmto

roomtenperature and stirred for

1.5 hours.

The reacti on m xture was

evaporated to dryness and the residue partitioned between water and et hyl

acet at e.
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extracted with diethyl ether, and then acidified wwth 1 M hydrochloric acid
to pH 2. The aqueous phase was extracted with ethyl acetate (2 x ) and the
conbi ned organi c phase dried [err] Epbissgmdpand t he sol vent evaporated to
yield a foam which was azeotroped with nethylene chloride to yield the
title conpound as a 20 solid foam (0.325 g, 89% . Found: C, 62.81; H, 6.68;
N,6.92. [err] 0.4 CH2CI 2 requires C,61.17; H 6.33; N,6.93% EXAMPLE 177 25
N-[1-(2(S)-Carboxy-3-(S)-1ysyl am nopropyl)-1-cycl opent ane
carbonyl]-(S)-tyrosine The product from Exanple 176 (0.247 g, 0.32 nmole)

was di ssplved[Tn an gthanol twaterf mxture (9]1, 20 M) afpd hydrogenajed at
roomtenperatlire ;gmd r ag ag;rmsprere-(ofohydr genm(@ ps.ij., #4. ]mbaravlover
10% pal - | adi ym gh=cgrbog (00 ng) oxergni ght. Thg rgacti gn ru,xt,;;lre S
filtered thI‘OJgh & sdl kaf | ok ad} and the filitrate 30 e aporated to
dryness. The es,mjue was aze(g‘r ofged w th_di chl or onet haneJﬁ(S X ) tgo yijel d
the title corr)ourﬁj ag a Soaﬁy_go 12 o 7%‘? oungl: £,56.87; ¥ &
N, 10. 36. [err -6 20 weqdig es (C, 53. 935 H 7.648 Ne10.8]1 % EXANPLES
178~ 213 35 Thg Io ng conppunds were @rep red foll owi fig the dgprol ection
procedures of ExaﬂTpIes 1;6 a@l 177 as a propgiate startipg with The
corrégspondi ngjt- bgjgyl orebelzyl eesteqaltabuty oxﬁ;ar@)onyl or 3 '3
benzyl oX’?carbpnyIﬁ pr dt ecged3compund? Wl ess|otiervgse syat egl cpnpounds
derived from|ysihe dnd tyrGsinelare of”(S) $tereo-"chenmfstry. 20 R pCH
R3 45 [err]
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EP O 358 398

EP 0 358 398 Bl [err]

ep ole5 498898 398 Bl [err]

203 and 204 are derived fromthe resol ved conpounds

EP 0 358 398 Bl [err]

having S, S stereochem stry. 55 58

Exanpl es 178-187,
Bl [err]

()
(62°¢ 15°8 £0°89) zo|©‘~=un ~anoono“onn® (*uo)
| | Y1
8€°S 09°8 96°99 ZHN
| (S
_ z
(69°9 61°8 00°99) 1 -o¢(*uo) Anmuvqu@vN:u.. uazou_ﬂu HOHNDOY
. 01
659 86°L £9°69 Su%000N
_ ®
(3381pAy-Tway)
(09°9  L1°8  £9°%9) € tmo)00 Lo~ -=onJoN=o=zoon
0%1
€99 61°8 w49 ZAN
N Y 9 V o
(sasoeagd uy TEOFII0AY]
¥ 9siieuy nm Nz ayduexy
0
w e v ] 8 g Q o

47




85

EP O 358 398 B1 [err]

EP 0 358 398 B1

EP O 358 398 B1 [err]

EP O 358 398 Bl [err]

EP O 358 398 B1 [err]
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EP O 358 398 Bl [err] 67 EP 0 358 398 Bl EXAMPLES 214-245 The foll ow ng
conpounds were prepared fromthe appropriate t-butyl or benzyl
ester/t-butoxycarbonyl or benzyl oxyerrno3ssyds gar ot ect ed conpound by treat nent
with HCl and or hydrogenation follow ng the procedure 5 of Exanples 176

and 177 as éWF‘?.EéH ! Lysine derivatives are of (S) stereochem stry
unl ess oth . [err] 20 Exanpl e
Anal ysi s % NO ypg fonowi ound b1 GEdolding to the method of EXSHRN &1l dshg thel dBpropriate
bracket s) (‘amine_e SOWIng, compoth swel'el\ﬁmng're[ err] g e e s, 09 g. go eprop 7.98
3 214 [err] (55.15 6. 65 8.04) (2.0
nole [err]) 35 [err] 49. 98
7.24 8.13 215 R9[err] . 50. 43 7.55 16 8- 40)
R?®Nu(cn.,) , caconucy
10 2°4 2 /cuz
(s) CHCH, CONHCH
| Rozd/ - (S$\cozna
< (S or R,S)
o
15
20
2
C.
35
] 40
45
50
55
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(R) 30 CH OH 57.83 7.90 7.22 12 35 220

[err] (55. 84 7.98 7.23) (R 2.0 nole [err] 0.5 nole
Et OH) 40 56. 69 7.82 7.04 221 Epo3ss3ssB1 H [err]

(61.08 7 59 8.55) 50 222 [err] [err]
58. 75 52 6. 65 6.60) 1 EP 0358398 Bl Exanpl e
Anal ysi s 5 %)*(AMP'S‘ES&%"(‘?@ N 10 [err]

64. 09 7. 39 The %on8ingcompounds were prepared acJoﬁfn@]m the method of Examip3®1 Stbrting Withthe N-me-
6.89) (R thyl amine of Example 79.
5

9
OC(CH
10 ZNH(CHZ) ACHCO CHZ N -@- ( 3)
CHCH CONHCH
As) ? ) \
(cd,).co,C co C(CH )
. 373772
&/..
16
Example Analysis %
20
B No ' R9 (Theoretical in brackets)
= _ Cc H N
25
Oy
151 -NH5020H3 Rf 0.86
(CHZCIZ, CH3OH, NH40H;
35 90:10:1)
’ 40
152 -NMCOZCHZCGH5 67.23 8.20 5.54
(67.75 8.00 5.85)
45
50
Examples 153-156
- The following compounds were prepared by the method of Example 81 starting with the acid of Example
80 and coupling with the appropriate amine.
55 .

51



15 53. 82 6.56 6.53 20 224 - Jerr]

(54.06 6.73 7.50) (0.2 nole [err] HO) 25 [err] .52.36 7.24
8. 33 225 [err] EPo3se S8 E8 7.29 9.01) (0.5 nole
EtOH) 35 [err] 57.82

7.94  10.03 226 [err] (59.75 7.89 10. 45) 40

(0.3 nole EtOH) [err]

10

15

46 45 228 [err]

(2) (MBK, [err] AcOH, 2:1:1) 70 EP 0 358 398 Bl Exanple 1
2 Anal ysi s ¢
R2-cu, /°“2‘©' OC(CH;) g
Cl:ll.'!l!2 CONHCH \
(s) (s)
(Cl-l3) 3002(2 COZC (CH3) 3
Example Analysis %
No R2 (Theoretical in brackets)
C H N
zua(cnz)annco- 66.55 8.03 5.60
153 (67,08 8.18 5.59)
?Hzcsﬂs 69.76 8.14 4.59
. ?uzou
155 ZNH(CHz)ACHNHCO— Rf 0.48
(s) (ethyl acetate)
156 THZOH 62.86 8.09 7.87
H (s) (hydrate)
EXAMPLE 157

. N-{1-[3-(N>-Methanesulphonyl-N¢-t-butyloxycarbonyi-(S)-lysylamino)-2(R,S)-trimethylsilylethoxycarbonyl-

propyi}-1 -cydopentanecarbqnll}-o-t-bujyl-@)grosine—t-bu;yl ester

A solution of N-{1-[3-(Ne-t-butyloxycarbonyl-(S)-lysylamino-2(R, S)-trimethyisilylethoxycarbony! propyl}-1-
cyclopentanecarbonyl}-O-t-butyl-(S)-tyrosine-t-butyl ester, (2.5 g, 3.1 mmole) in ice-cold dichioromethane (50
ml) was treated with pyridine (1.25 g, 15.8 mmole) and methanesulphonyi chloride (860 mg, 7.5 mmole) and
stirred overnight at room temperature. The solvents were removed under reduced pressure and the residue



C H N 10 [err] | Rf 0.15 229 [err]

(MBK, [err] AcOH, 2:1:1) 15 (S) 20
NH2 48.03  6.74 Ept 353 36hIN [err]
(48.12 6.76 9.76) (9 [err] 0.25 nole [err] 25

2HC ) 30 [ eEJrlitloned between etwe:E ethyl acetate and dilute citn com a:% éﬁﬂgﬂiﬂﬁd 74
7.21 231 aguaous .g:um bichrbonate and brine, dried and ev 3 0 giv w fo m Whidh roma-
(HA, [err] tozau%{g: Z}I a gel elt;arg with a mixture of hexane, ethyl acetate and methanol (80:20:5) to give the title

EtO*) 51. 97 a7s§co|o le 1.6226369%). Found: C,58.64; H,8.50; N,6.01 €;4,IN,0.,S Sirequires C,58.89;
(52. 59 ! P80 Foune:C 5641 G e

EtOH) | NH 59. 09 7.54 8.27 233 [err]

(58.92 6. E%aMPLE. 188) (hydrate) 55

- The fully resolved material was prepared in identical fashion to the above Example starting with the 8,5,

10  isomer to give N-{1-[3-(N>-Methanesulphonyl-NS--butoxycarbonyl-(S)-lysylamino)-2(S)-trimethyisilylethoxy-
carbonylpropyl}-1 -cydop_entanecarbonyl}-o-t-butyl(S)-tyrosine-t-butyl ester. Found C,59.20; H,8.60; N,6.23%.

EXAMPLE 159

15 N-{1-[3-(N°;Benzy|o:gcarbonyl-NLmethanesuIphonyl-(S)-lysylamino)-z-(R,Stethoxycarbonylpropyll-1~cy-
clopentanecarbonyl}-(S)-tyrosine ethyl ester

The above procedure was followed starting with the corresponding Né-benzyloxycarbonyl derivative to
- give the title product. Found: C,56.61, H,6.80, N,6.67. C35H54N,044S (0.75 CH,Cl.) requires C,55.50; H,6.67;
20 N,6.88%.

L EXAMPLE 160

N-{1-[3-(Né-t-Butoxycarbonyl-N2-acetyl-(S)-lysylamino) 2(§)-trimethylsilyl-ethaxycarbonxlpropylhi-cyclo—
25 pentanecarbonyl}-3-methanesulphonamido-(S)-phenylalanine t-butyl ester

The procedure of Example 157 was followed but using the appropriate diester and reacting with acetyl
chloride instead of methanesulphonyl chioride to give the title N2-acetyl derivative as a colourless foam.

30 EXAMPLE 161

N-{1 -[3;(NLMethanesu|phonyl-N‘-t-butyloxycarbonyl-(S)-Iysylamino-Z(R.S)—éarboxypropyl]—1-cyclbpentane—
carbonyl}-O-t-butyl-(S)-tyrosine-t-butyl ester

35 A solution of N-{1-[3-(N2-methanesulphonyl-Ne-t-butyloxycarbonyi-(S)-lysylamino-2(R, S)-trimethyisilyie-
thoxycarbonylpropyl]-1-cyclopentanecarbonyl}-O-t-butyl-(S)-tyrosine- t-butyl ester (1.80 g, 2.0 mmole) in tet-
rahydrofuran (20 ml) was treated with a solution of tetrabutylammonium fluoride in tetrahydrofuran (1M, 3 mi,
3.0 mmole) and heated to 60°C under nitrogen. The solvent was removed under reduced pressure, the residue
partitioned between ethyl acetate and dilute citric acid, the combined exiracts washed with brine, dried and

40 the solvent evaporated to give a foam which was chromatographed on silica gel eluting with ethyl acetate, me-

s thanol, hexane, (4:1:5) to give the pure title product as a foam (1.17 g 74%). Found: C,57.49; H,7.689; N,6.93.
— CQH“N4011S. H20 requires C,57.46; H,8.16, N,6.87%.

R EXAMPLE 162

T 45

The fully resolved material was prepared in identical fashion to the above from the S$,S,S isomer produced

in Example 158 to give N-{1-[3-(N>methanesulphonyl-Né-t-butoxycarbonyl-(S)-lysylamino-2(S)-carboxypro-

- pyll-1-cyclopentanecarbonyl}-O-t-butyl-(S)-tyrosine-t-butyl ester. Found:C,59.01; H,8.21; N,6.87.
C39HgsN4O 1S requires C,58.77; H,8.09; N,7.03%

EXAMPLE 163

N-{1-[3-(N*-Methanesulphonyl-N¢-t-butyloxycarbonyl-{S)-lysylamino)-2(R,S)-t-butyloxycarbonylpropyl]- 1-cy-
clopentanecarbonyl}-O-t-butyl-(S)-tyrosine

85
_ N-{1-[3-(N2>-Methanesulphonyl-NS-t-butyloxycarbonyl-(S)-lysyl-amino}-2(R,S)-t-butyloxycarbonylpropyi}-1
-cyclopentanecarbonyl}-O-tbutyl-(S)-tyrosine ethyl ester (2.21 g, 2.68 mmof) was dissoived in acetone (5.5 ml)
and then a 1N aqueous solution of sodium hydroxide (5.36, 5.38 mmol) was added. After stirring for 10 minutes

53



71 EP 0 358 398 Bl Exanple [err]

Anal ysis %5 No C H N
10 234 [err] " EP 0 358 398 B1 58. 53 6. 65 8.41
[err] (58.53 . 8.27) (S) (0.5 nole [err] 0.5 [err]

HA k) 15 23 empe uri gﬁes n[vﬁg&lidmed to pH4 with aqueous cltrﬁ 5%0%) The Zcef]bﬂ was tzen29
(56. 86 ona:gza§ égr r and the resi uee cted with ethy! acetate (50 ml). The %hase was
6. 68 gb ratbd, whshed with Sati¥eted brin8; dHigd o agnesium sulphatb Sndthb Sdiveht dGHd8r re-
di oxan) 30 d pressure to yield the title compound as awhlte foam (1.89 5; 86%). Found: ©,5849; H,S.@l, R&.64.
[err] s  CayHiR®S%equires C,58.73:1H,8.09; §,7208%%. 3 (R

(S (HC1, 23[err] 0.16 nol e EtC]) 238

53.72 BXAMPLE 164.1. 46 NH _ (53.50 7.08 12. 00)

N-{1-]3-N2-Methanesulphonyl-N8-t-butyloxycarbonyi-(S)-lysylamino-2-(S)-t-butyloxycarbonylpropyl}- 1-cyclo-
10  pentanecarbonyl}-O-t-butyl-(S)-tyrosine

The procedure of Example 163 was followed using the resolved starting material for Example 143 to yield
. the title compound. Found: C,58.17; H,8.09; N,6.42. C3gHgN,04,S (0.66 H;O) requires C,57.89; H,8.14;
(U N6.93%.
15
EXAMPLE 165

N-{1-]3-(Ne-Benzyloxycarbonyl-N>-methanesulphonyl-(S)-lysylamino)-2-(S)-carboxypropyi]- 1-cyciopentane-
carbonyl)-O-benzyl-(S)-tyrosine benzyl ester

a) Aqueous sodium hydroxide (1N, 9.2 ml, 1 eq) was added to a solution of 1-(3-bis(S)-c-methylbenzyl)ami-
gc_, no-2-(S)-butoxycarbonylpropyi)-cyclopentane carboxylic acid (4.5 g, 1 eq) in aqueous ethanol (9:1, 80 ml),
and the resultant mixture hydrogenated over 20 % palladium hydroxide (0.5 g) at 60 p.s.i. (4.1 bar) and
room temperature overnight. A further 0.5 g of catalyst was added and the hydrogenation continued for a
25 further five hours when t.l.c. indicated the reaction was complete. The catalyst was removed by filtration
and the reaction mixture evaporated under reduced pressure. The residue was azeotroped twice with di-
chloromethane and the amine product finally taken up in dichloromethane and used directly in the next
reaction.
\J b) To an ice cold solution of N2-trichloroethoxycarbonyl-NS-benzyloxycarbonyl-(S)-lysine (4.17 g) in dry di-
30 chioromethane (20 ml) was added 1-hydroxy-benzfriazole (1.49 g), and 1-ethyl-3-(dimethylaminopropyl)-
carbodilmide (4.46 g) and the resulting solution stirred at 0°C for 30 minutes. To this was added a solution
of 1-(2-(S)-t-butoxycarbonyl-3-aminopropyl)-cyciopentane carboxylic acid sodium salt in dichloromethane
(10 mi) from part (&), and the reaction allowed to warm to room temperature and stirred overnight. The
reaction was evaporated to dryness and the residue partitioned between ethyl acetate (20 mi) and water
35 {20 mi). The layers were separated and the organic phase washed with water (2 x 10 ml), 1N hydrochioric
' acid (2 x 10 ml), aqueous sodium bicarbonate, brine and then dried (MgSO,), filtered, and evaporated to
yield the crude product as an oil. This was chromatographed over silica gel (160 g) eluting with mixtures
of hexane and ethyl acetate. The desired fractions were combined, concentrated then azeotroped with tol-
uene to yield the pure product as a foam (4.28 g, 66%).
, 40 ¢) The activated ester of this material (4.63 g in dichloromethane (20 mi) was prepared as described in
k,_,, part (b), and treated at 0°C with a solution of O-benzyl-(S)-tyrosine benzyl ester tosylate salt (3.48 g) and
N-methyl-morpholine (1.33 g) in dichioromethane (20 mi). The reaction was aliowed to warm to room tem-
perature and stirred overnight. The solution was then evaporated to dryness, the residue dissolved in ethyl
acetate and washed with water (2 x 10 ml), 1N hydrochloric acid (2 x 10 ml), aqueous sodium bicarbonate,
v 45 brine, dried (MgSO,), filtered and evaporated to yieid the crude product as an oil (8.02 g). This was chro-
matographed over silica gel (130 g), eluting with mixtures of hexane and ethyl acetate. The appropriate
fractions were combined and evaporated to yield the pure coupled product as a foam (4.32 g, 68%).
- d) To a cooled solution of the product from part (c) (4.32 g} in acetic acid (256 ml) was added activated zinc
dust (4 g) in one portion, and the reaction allowed to warm to a room temperature and stirred. After 90
80 minutes, the solid residue was removed by filtration, and washed with water. The combined filtrate and
washings were evaporated under reduced pressure, and the residue azeotroped with toluene (x3), and
then taken up in ethylacetate and washed with aquecus sodium bicarbonate. The organic layer was dried,
- filtered and evaporated to yield the amine product as a gum.
e) To a stirred solution of the amine from part {d) (3.38 g), and N-methylmorpholine (0.48 g) in dry dichloro-
55 methane (20 ml), cooled to 0°C was added methanesulphony! chloride {0.49 g), and the reaction mixture
allowed to warm to room temperature and stirred overnight. The reaction mixture was diluted with dichloro-
methane (20 ml} and washed with water (2 x 10 mil), 0.1 M hydrochloric acid (10 ml), brine and dried
{MgSO0,), filtered and evaporated to yield the crude sulphonamide as a foam (4 g). This was chromato-
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[err]
(S) 239
(59. 23

PhOwe) _ 72
/]A-\(r)la|5¥s IZZ %6!\2 9?:,:)%?3 Vi rh i:%:F gzl {65 g) eluting withgrrtl;%ugeszﬂ hexane ang.e%l acitgt.e éoggivellgydesired M—
0!

(0.5 nole H O)ﬂf

(1.25 [err] 0.25 nole [err]) 45

[err] 58. 85 6.73 6.65 [err]
6.57 6.89) (R (R EpossssesB{HC, 0.1 [err] 0.1 nole
EP 0 358 398 Bl Exanpl e

duct as a foam (2.9 g,
ic acid (15 ml) was added dropwise

et

8 btirked solution of the prodect frém part Iiiei) dfﬁa%g
re

10. 26 (53. 37  and anisole (0.4 g) in dry dichlorometfan® €15 mi)L codiedl tol0PE. Atter 3 hours, the reactiorl
g0|4(23 % er rs% ) 24&yaporated to dryness under reblidéd pressure. The residue was diss@ivedlif ethyl acetdle @0 ml) and
. err

@

10

15

55

washed with aqueous soditf Bicirbonate (2 x 0 I} 0.1M hydtschloric acid, and brine, dried (MgSO,),
filtered and evaporated to yield the crude product as a yellow oil (3.5 g). This was chromatographed over
silica gel (60 g) eluting with mixtures of hexane and ethyl acetate, with 1% acetic acid, to yield the title
acid as a foam (2.6 g, 97%). A portion of this material was converted to the caesium salt, using aqueous
ethanolic caesium carbonate. Found: C,54.81; H,5.70; N,5.21. C43HsN401S Cs requires: C,55.92; H,5.57;
N,5.43%.

EXAMPLE 166

N-{1 ~[3-mﬂiBenzyloxycarboyl-NLmethan'esuIphonyl-(S)-lysyIamInokZ-jS)-pivaloyloxymethoxycarbonylpro-
pyi}-1-cyclopentanecarbonyl}~O-benzyl-(S)-tyrosine benzyl ester

Pivaloyloxymethylchloride (0.12 g) was added to a stirred solution of the caesium salt from Example 165
(0.55 g) in dry dimethylformamide (6 ml) and the reaction stirred at room temperature overnight. The reaction
mixture was diluted with ethyl acetate (20 ml) and washed with water {5 x 10 mi), 1N hydrochloric acid (2 x 10
mi), aqueous sodium bicarbonate {10 ml), brine and dried (MgS0,), filtered and evaporated to yield the crude
product as a pale yellowish oil (0.7 g). Chromatography over silica gel (12 g) eluting with mixtures of hexane
and ethylacetate, gave the title ester as a foam (0.465 g, 88%).

EXAMPLES 167-170

The following products were prepared by the method of Example 166 using the caesium salt of Example
165 and reacting with the appropriate chloride.

NHSO,,CH

j 273
»
R™'NH(CH,) , CHCONH '
RO,C CONH (s)
(S or R,S)
4
CO R 1‘6
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20 0.75 [err] 25 (1)
Exanpl e 217 was prepared by Z-deprotection using HBr in acetic acid. 30 (2)
Wth the exception of Exanpl es 227- Zp% ss§igbsdd> t he conpounds are resol ved
S, S-isoners. 35 EXAMPLES 246-259 The foll owi ng conpounds were prepared from
t he approprk%&@rtyl or benzyl ester/t-butoxycarbonyl or
benzyl oxyca ot ect ed conpound by treatnment with -HCO and/or
hydrogenat i Qi f00d. SiAGkydaRtfony?. ’.'9&Sﬂﬂeﬁﬁph%le-(s‘i-‘iypﬁaiﬁ:?@-ﬁﬁiJulﬁyn&?&mgﬂpréb?u-1-cy-
appropr i at egodgEhdcarborylE-O bERI-(S)-Hokihe DEnFyiles@t U t Y1 OST e are o (S
stereochgzmmy—mm ; anpl es 249, 251, 252, 258 and
259 are ful himyeSEiméaiiamincpropyl-eabbalirlide (0.28 §)¥as dddédto a solukibh dPthd ack roRExEpld f6(]
(1.0 g) and hydroxybenztriazole (0.17 g) in dichloromethane (25 mil) cooled to 0°C. After 10 minutes, N-methyl
morpholine (0.42 g), indanol (0.42 g) and dimethylaminopyridine (10 mg) were added , and the mixture stirred
for 72 hours. The reaction mixture was diluted with dichloromethane, washed with water (2 x 10 mi), 2M hy-
10 drochloric acid (2 x 10 ml, brine (10 ml), dried (MgSQy), filtered and evaporated to yield the crude product as

an oil. This was chromatographed over silica gel, eluting with mixtures of ethyl acetate and hexane, to yield
- the title indanyl ester as a foam (0.93 g, 69%).

' EXAMPLE 172

15 :
N-{1-[3-(Ns-t-Butyloxycarbonyl-N2-methanesulphonyl-(S)-lysylamino)-2(S)-t-butyloxycarbonylpropyt}-1-cy-
clopentanecarbonyl}-O-t-butyl-(S)-tyrosine 5-indanyl ester

The above procedure was followed starting with the acid of Example 164 to give the tyrosine 5-indanyl
20 ester as a foam. Found: C,62.37; H,8.04; N,5.93. C,sH72N,0,4S requires: C,63.13; H,7.95; N,8.14%.

b EXAMPLE 173

N-{1-]3-(N2-Methanesulphonyl-Né-t{-butyloxycarbonyl-(S)-lysylamino)-2(S)-t-butyloxycarbonylpropyi]-1-cy-
25  clopentanecarbonyl}-O-ethoxycarbonyl-(S)-tyrosine-ethyl ester.

Ethyl chloroformate (0.1093 g, 1.007 mmol) was added to an ice-cooled solution of N-{1-[3-(N>-methane-
sulphonyi-Né-t-butyloxycarbonyl-(S)-lysylamino)-2-(S)-t-butyloxycarbonylpropyi]- 1-cyclopentanecarbonyi}-(

\./ S)-tyrosine-ethyl ester (0.7041 g, 0.916 mmol), triethylamine (0.2781 g, 2.75 mmol and 4-dimethylaminopyri-

30 dine (0.0112 g in dry dichloromethane (20 mi). After 30 minutes the ice-cooling was removed and the reaction

stirred overnight at room temperature. The solvent was then evaporated under reduced pressure and the re-

sidual oil partitioned between ethyl acetate (50 mi) and 2N hydrochloric acid (50 ml). The phases were sepa-

rated and the organic phase washed with saturated sodium bicarbonate solution {50 mi), then with saturated

brine, (50 mi) and was finally dried over magnesium sulphate, before removing the solvent under reduced pres-

35 sure to give the crude product as an oil. Chromatography over silica gel, eluting with mixtures of dichlorome-

thane and diethyl ether gave the titie compound as a white foam (0.367 g, 48%). Found: C,56.68; H,7.36;

N,6.65. CygHg N4O43S requires C,56.50; H,7.78; N,6.76%.

EXAMPLE 174

L;_,‘. N-{1-[3-(N2-Methanesulphonyl-NS-t-butyloxycarbonyl-(S)-lysylamino)-2-(R, S)-t-butoxycarbonylpropyl}-1-cy-
clopentanecarbonyi}-O-cyclohexyloxycarbonyl-(S)-tyrosine-cyclohexyl ester

The title compound was prepared in an analogous manner to Example 173 but starting with Example 116
s 45  and reacting with cyclohexyl chloroformate to give the title product as a white foam (1.672 g, 81%). Found:
C,60.69; H,8.16; N,6.14. C;5H7N,043S requires C,60.73; H,8.07; N,5.90%.

- EXAMPLE 175

50 N-{1-[2~(S)-t-Butyloxycarbonyl-3-(NS-t-butyloxycarbonyl-N2-ethyl-(S)-lysylamino)propyi]-1-cyclopentanecar-
bonyl}-O-t-butyl-(S)-tyrosine-t-butyl ester.

- Sodium cyanoborohydride (45 mg) was added in one portion to a stirred, ice cold solution of N-{1-[2-(S)-
t-butyloxycarbonyl-3-(Né-t-butyloxycarbonyl-(S)-lysylamino)propyl}- 1-cyclopentanecarbonyl-O-t-butyl-(S)-tyr

55  osine-t-butyl ester (507 mg) and acetaldehyde (31 mg) in aqueous ethanol (80%, 10 ml) and the pH adjusted
to 5 with 1N hydrochloric acid. The resulting solution was allowed to warm to rcom temperature and stirred

for 1.5 hours. The reaction mixture was evaporated to dryness and the residue partitioned between water and

ethyl acetate. The phases were separated and the organic phase washed with a little aqueous sodium bicar-

! 57



EP O 358 398 Bl [err] 76~~~~~~~~- EP O 358 398 Bl [err] EP O 358 398
B1 EXAMPLES 260- 263 The foll ow ng conpounds were prepared by deprotection

of the correspondi ng N-butyl oxycar boep/d 35839881 benzyl oxycar bonyl derivative
followi ng the procedure of Exanple 176 or 177 starting with the appropriate

58SS5S is m{e; dr{eﬁ (l\ﬁgkoﬁﬁﬂtZlgd and e@?rogteﬁﬁﬁe %giﬁue%s chromatographed over silica gel, eluting with

mixtures of hexane and ethyl acetate containing 1% diethylamine to yield the titie compound as an oil (370
mg, 64%) Rf 0.55 (silica; CH,Cl,, CH3OH, NH,OH; 90:10:1).

5§ EXAMPLE 176

N-{1-]3-{N2,N8-Dibenzyloxycarbonyl-(8)-lysylamino)-2(S)-carboxypropyl}- 1-cyclopentanecarbonyl}-(S)-tyro-
sine

10 Hydrogen chioride gas was passed through a stirred, ice cold solution of N-{1-[3-(N2,N¢-dibenzyloxycar-

bonyl-(8}-lysylamino)-2-t-butyloxycarbonylpropyl}-1-cyclopentanecarbonyi}-O-t-butyi-(S) - tyrosine-t-butyl es-

- ter (from Example 81, 0.445 g, 0.47 mmole), and anisole (0.765 g, 7.1 mmole) in dry dichioromethane (10 mf)

) until saturation was achieved. A precipitate formed. After stirring for 1.5 hours, the solvent was evaporated

v under reduced pressure, and the residue azeotroped with dry dichloromethane. The residue was partitioned

16  between ethyl acetate and aqueous sodium bicarbonate. The phases were separated, and the organic phase

washed with two further portions of aqueous sodium bicarbonate. The combined aqueous phases were re-

~ extracted with diethyl ether, and then acidified with 1M hydrochloric acid to pH. 2. The agueous phase was

extracted with ethyl acetate (2 x ) and the combined organic phase dried (MgSOQ,), filtered and the soivent

evaporated-to yield a foam, which was azeotroped with methylene chioride to yield the title compound as a

20  solid foam (0.325 g, 89%). Found: C,62.81; H,6.68; N,6.92. C,,H5N,04 0.4 CH,Cl; requires C,61.17; H,6.33;
N,6.93%.

EXAMPLE 177

25 N-[1-(2(S)-Carboxy-3-(S)-Iygylamin@ropyl)-1-cydopentane carbonyl]-(S)-tyrosine

The product from Example 176 (0.247 g, 0.32 mmole) was dissolved in an ethanol:water mixture (9:1, 20

mil) and hydrogenated at room temperature under an atmosphere of hydrogen (60 p.s.l., 4.1 bar) over 10% pal-

&./ tadium on carbon (100 mg) overnight. The reaction mixture was filtered through a solkafiok pad, and the filtrate

30 evaporated to dryness. The residue was azeotroped with dichloromethane (3 x ) to yield the title compound

as a foam (0.12 g, 74%). Found: C,56.87; H,7.76; N,10.36. CosH3sN,0; 0.65 H,O requires C,57.93; H,7.64;
N,10.81%.

EXAMPLES 178-213

35
The following compounds were prepared following the deprotection procedures of Examples 176 and 177

as appropriate starting with the corresponding t-butyl or benzyi ester/t-butyloxycarbonyl or benzyloxycarbony!
protected compound. Unless otherwise stated compounds derived from lysine and tyrosine are of (S) stereo-

chemistry.
. 40
2
RCH R3
. - 2~
CHCH ~~ comnca”
] HOZC/(S or R,S) (s) \COZR“
50

Examples 178-187, 203 and 204 are derived from the resolved compounds having S,S stereochemistry.

55
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di um hydroxide solution (5 mM 2N) and the solution stirred at room
tenperature for 31/2 hours. The reaction mx- 55 ture was poured onto a
colum of a strongly acidic ion-exclgppassssg®in, which was washed to
neutrality and the product subsequently eluted with aqueous pyridine (3%.
Evaporation of the product containing fractions gave the title dicarboxylic
acid as a glass (0.092 g, 46 %9, mp. [err] Found: C 51.32; H, 6.386;
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55 so

EP 0 358 398 BL1 5 [err]
Bl EXAMPLE 274 N-{1

EP 0 358 398 Bl [err]

EP O 358 398

-[3-([err]-Methanesul phonyl - (S) -1 ys\dpayasesgs-si- ( S) - car boxypropyl ] -1-cycli ope
nt anecar bonyl } - 3- met hane- sul phonam do- (S) - phenyl al ani ne The title conpound

was prepared from Exanple 259 in the foll ow ng nmanner:
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t hyl si |l yet hyl

N, 7.95. [err]

diacid was prepared fromthe nonoacid by treatnent with HC
procedure of Exanple 176 and was obtained as a white powder.

C, 45.65; H, 6.
requires C, 45
N{1-[3-(9-L
nesul phopam d
from Exanpl e
tecting group
monoaci d as a
C 57.89; H, 7.
Exanpl e 476 ¢
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EXAMPLE 277 40 _

N-{ 1- 13- (N2- Met hanesul phonyl -[err]-nmethyl -(S)-1ysyl am no) - 2- car boxypr opyl ] -

1- cydopent anecar bonyl ) - (S)-tyr o0si ngp o 358 398 B1 :
N6- Benzyl oxycar bony!l - N2- net hanesul phonyl -[err]-nmethyl -1ysi ne was coupled to

N-[ 1- (3-am nopropyl -2(S)- 45

t - but yl oxycar bonyl ) - 1- cydopent anecar bonyl ] -O-t-butyl-( S)-tyrosine t-butyl

ester (Exanple 56) using the pro- cedure of Exanple 81 to give the product
as a white fogdm Founf: C 62.40; |H 8.17; N, 6§30. C47H/2N4011S re- qﬁi res
C 62.64;; H 8.05; Bl 6.p2% Deprotgction of-thijs materimsl follow ng tHe
procedures of |Exa ep 1763.an$ 177 gawe t%e I tl escompound. Fun® C,{50. 26;
H 7.17; N 8.60Q. [®grr]} (2.5 ed] JrequiTesaC, $0.37> H°7.3B; N, 8. 78% |50
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[err] (0.45 [err] requires C 52.76; H 7.14; N 1.83% EXAMPLE 279 5
N-{1-[3-([err]-Methanesul phonyl -(S)-Ilysylam no)-2-(1-(R S)-Isobutyryl oxyeth
oxy) car bonyl propyl - 1- cycl open- tantepoassesdt) - (S)-tyrosine The title
conpound was prepared In the follow ng manner. Al kylation of the product of
Exanple 161 with 1-(R S)-isobutyryl oxyethyl chloride using the procedure of
Exanpl e 166 gave the protected ester a white foam 10 Found: C, 57. 36;

H 7.91; N/ 5.74. [err] [err] requires C 57.30; H 7.93; N 5.88% Deprotection

of this produgs—itdid—teicl—tsRg—tre—procedurp—oi—Barphg-—tre~gave-the title
ester ag awhteagowd r. Found C 51.32; H V.25 N68 . [err] (HQY [err]
requires C ,51102;84 7} 09; @,7.,4‘% EXA E 80 19 N g g
N-{1-[3(N2- Mk hanésul hony?- (B) |l ysylgamgoyR- (1 ,\(RNS © o
) - benzoyl oxye h&xg)c bonyl propyl ] - 1-cycl openta- necafbonyl) - ( tlyr osi ne
Thé title conpo@gnd was pregarg@iby alkylatipn of thgocp oduct, of_ fetgnpl e 161
with 1-#R S) - pelgzvhoxy et gl 2&] chl &ti d®.uki ng ?he°‘pr ceduf® 6 .,Exarrpl e
166 to give t 1eu[ﬁ ot gct ed Bst®E|deri Vat |’V’e Depr®Bt eTli ¢n of ™ hi"sgmateri al
wi th HCl using tchg prlocedure BEgnpl e 176-;; e the tiBl ¢ ester as,a jwhite
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H6.8) N 7.2p% 26 Clalrft Caglms f8F e fol | o C()ntrad'terg"States AT,
BE, CH,”DE, FR, @B, I[T, LIS L®, [N, S & A conpdun@ havi ng® h& f orfmul a-:
30 35 ferr] and phar naceut i T call y acceptablje salts
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45

sat urated or nonounsat ur at ed;

i ndependently H ([err])alkyl,

bi o-

| abi | e ester-form ng group;

R1 is Hor
[err Epoyss alsiy! .

([err])al kyl ;

group of from1l to 6 carbon atons which may be straight 50

2q

i Bo

t
LIC
LT
5

DN

chain; R2 Is H aryl, l—wit-ht-h
Y is not a direct bond when RR is H aryl or heterhcycIML wnerein [err]
H ([err])alkyl or aryl ([&rr])alKkylm [erfr]laisa([ert] ml K§l,
aryl ([ery])alkyl, heteroc§& y}, ﬁwﬂwm:mvu ar]awwam
for- 55 mul a: 84 P 0} 3%8 s B [€rr (o 45 [err] r
C,52.76; H 7.14; N, 11 m% EXAMPLE 279
N-{1-[3-([err]-Methanes Ighonyl-v(sga syll agi n9N2- 1 R) -
oxy) car bonyl propyl - yEQREN [ apt ecH bo yI,,); (S),-tygogy ngsThe
was prepared in the fpl Bo§i ngl manne® Alfkyl atign of the prod
161 with 1-(RS)-isobuf y®yfoxygt hyl ¢l orfi de uang {he proced
166- gave the protected ester h &hlb&'fOGﬁhleﬂ-FOU]dr»CrS? 3
N, 5.74. [err] requirfs G&7. BOZ HE 93;] Ni5. F% Deg\r otecti
/ \>2 v £ “ S C
15
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A conpletes a 5 or 6 nenbered carbocyclic ring which may be

R and [err] are each
benzy™= .or an alternative
Y is either a-direct bond or an-al kyl ene . . ...

or branched
provi so that

s

aryl ,
h group of the

uires

but yryi oxyet h

itle conpound

t of Exanple

e of Exanple
H, 7. 91;



of this product with HCl using the procedure of Exanple 176 gave the title
ester as a white powder. Found: C 51.32; H 7.25; N 6.86. [err] (HO, [err]

requires C,51.02; H 7.09; N,7.43% Ep‘¢bédaesBds0 15

N-{1-[ 3- (N2- Met hanesul phonyi - (S) -1 ysyi am no) - 2- (1- (RS) - benzoyl oxyet hoxy) car
bonyi propyl ]I --cycl openta- necarbonyl)-(S)-tyrosine The title conpound was

prepared byal kyl ati on of the productof Exanple 161 with

1- (R S)-benzyl oxy-ethyl 20 chloride using the procedure of Exanple 166 to

give the protected ester derivative. Deprotectlon of this material w th HC
using the pro ~ anmgte 176 gdv;j et e estern as a Wire power .
Found: C,54.82; H 6357; N, 7.Ql. dernq] {HG )] requpres G54 72;| & 6.-30
N, 7.29% 25 ai ms gCkAi s fd the fold oWl ng ®orftraqtithg Bt atles: A; BE, CH,
DE, FR, GB, IT, LINSLU NL, SE £ A|conpound havipg fthe fogmll a-: 30{[err]
and pharmaceuti cdfl # accgpt abl e sal s t her epof and".bl opr ecussqrs therpfor
wher ei nipp A copl efieg a 5 lor mgtbeﬂe@ cy® clg® rli ng \@hacr Yy e
saturated or nqnn,saFurﬁLt ed,h[e-l’.ﬁ] i & Heor &er,{]ﬁ) | kyl ;2 B dnds R& af e each
i ndependent | y{H, &[8rr])glkyl, ([ érn])cycl dal kyl, #bgnzyl, ar lan altefnative
bio- |abile ester fgrm ng group; ¥ ifs eithegr a d| Redt bondvor an a kyl ene
gr oup,_of fromﬂl to 8 garton aﬁmﬁa.vvrhéaﬁ oyl R KEaijgl@ & brath&d fhain;
R2 I's Hisaryl | hetegoCyclly ;Eerg_f]' & Eerr]gvvigh' tlhes pr;pw 4o ¢ ha
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Y is not a direct bond when R2 is H, aryl or heterocyclyl; wherein RS is H,
([err])alkyl or aryl([err])alkyl; [err] is ([err])alkyl, aryl,

aryl ([err])al kyl, heterocyclyl, het gpeasssdsgi([err])al kyl or a group of the
for- mula: 84 EP O 358 398 Bl [err] wherein [err] is H OH,

([err])al koxy, ([err])alkyl, hydroxy([err])alkyl, aryl([err])alkyl, [err]

al kenyl, 10 Ogyetyb—iret =yt eyttt 1 f
[err] and are
[err] Is am no(
aryl ([erg])al ko
methyithio([err])
er to form wt
menber ed car boc

e yrr—reg et oty e ryrrertrarRyTr— [ S 1] or [efr
pendentAy |H or (k§rr] al kyl ;or [err] is.Hand
Hyl,%rrcﬁ;zclyl ﬁ‘:sth-yl, aryla &yl([erfr]gal Byl}
[er)afkgxy, chyde oxy{[ e ] yal Ryl dr =
orthe two|groups [err] and [er?] arle joined| togeth-
bon atom fo which they are attéghec, a3tgb6

_ goapyn- 18 35 reidine or |piwergdije ring
whi th may optio subsli tit ¢d by ard gf, ([grr]jahkgncyl,;or,;arqyl;
[err] isw([err] , ([err])cyclloal kyl, &y}, aryl ([erg] )ial kyl,
het er ocycl yl or héigrocyclyl([err])al kyl; Qeaph [err] issgH| ([err])lal kyl,
aryli ([err])al kyf or st he two _gragps 'ng ar;’e;}akenotoggtﬁer tlo horg MW th the
nitrogen to whi¢h t@ey gre ajtgehed, g pyrrol|dimyl % prperildiTo,
mor phiQll no, pi pgrazbnyl jor M ([wri]al » 2@ Byl %i perazi iyl &rdup; R7
is ([err®)al kyl] aryl, 4ryl rr])al kyl . hetelocycl VT,

b
—
D
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mula: [err] 30 wherein RIO and [err] are as previously defined and [err] is
[err] or [err] wherein R12 and [err] are as previously defined and [err] is
([err])alkyl, ([err])cycloal kyl or gpglsédmmesh)al kyi; and [err] Is

([err])al kyl, aryl, aryl([err])al kyl, heterocyclyl or

heterocyclyé“é&iéééﬁl,ﬁgl; [err] is a group of the fornmula: 35 [err] wherein
[err] is H - 4-([err] al koxy), 4-([err] cycloal koxy), 4-([err]

al kenyl oxy) ,  4gd &l nds W% % Yppropflath (-lgn.ﬁyiﬁ]b yl ester/t-butoxycarbonyl o
cycl oal kOXygeﬁ%%gQ?M: 4 oig ctﬁa% ’Dj)eéawﬁ'} &m ; a':%z GbnoliBwihgthe procedure
H ([err]yalge hd 17. a&éﬁ Hriatel iyeﬁéde}.adt.ke%aew(smeréwf istr lnlds€ Sthdrwise stiked.
group of the fornu a. [err] 55 wherein said groups nmay optionally be
substituted in the fused benzene ring by ([err])alkyl, ([err])al- koxy, OH,

halo or [err] 85 EP 0 358 398 A conpound as cI aimed in claim1l

wherein Ais (CH2)4 and [err] is ng the formula: 5
10 -
N /CHZ'G"“
- ’;nwuz mmmcn\\
-~ . H0,C (s) (8) co,B
et ' :
15
2 Example Analysis %
No R2 (Theoretical in brackets)
N\
c H N
25
llmsozcuzcans 56.09 6.90 7.98
214 H,N(CH.) , CHCONH - (55.15 6.65 8.04)
o 30 2 274
(2.0 mole HZO)
35 | l‘msozcuzcu3 49.98 7.24 8.13
215 HZN (CH2)4CHC0NH- (50.43 7.55 8.40)
(3.0 mole uzo)
. 40
o
nlmsoz-O-m 52.87  6.07 . 7.78
pn 216 H2N (CHZ)ACHCONH - (53.24 6.20 8.01)
(1.0 mole BZO)
50
55



[err] 15 3. A conpound as clainmed in claim1 or claim2 wherein one of R
and [err] is a biolabile ester-formng group. 4. A conpound as clained In
claim 3 wherein said blolabile estetpésssapemn group i s sel ected from ethyl,

in- 20 d
benzyl, phene
5- (4- net hyl

cycl ohexyl car boxyet hyl |

anyl ,
t hyl ,

i sopropyl,
phenpr opyl ,
-1, 3-dl oxol ene-onyl ) net hyl ,
cycl ohexyl acet oxyethyl .

n- but yl ,
acetonyl, glycery

cycl ohexy

sec- butyl,

t-butyl,

cycl ohexyl ,

|, pival oyl oxynet hyl,

| met hyl ,
ropl onvl oxvisobuty

hexanoyl oxyet hyl , pentangyl oxyet hyl », acet oxyet hyl|, acet- oxybenzyl, ’
pent anol_oxybehzB*ampdecl olexyl oxycar®bonyl oxyet hyl | butAned¥si&afbonyl okyet hy! ,
i sobut yl'oxy- garbonyl et hyl and ethoxycarbonyloxyethé 25 5. A gonmpound as
claimed in clhim4 whereiln said biolabile ester grolip is pf&aloy Vnethyl.
6. A conpound as clalned |n any one of clalns 1 fo 5 wherein [err]
4- hydr oxybenz t—d=metho yucuLyr or—S—mretiramest pTrUITaTII CIUU Td the
carbon g¢omtp which it s attached yysgf u §S) st ¢r geogrem Bligy - 3397 f
conpound as c}ainmed in agy one of cuajngf 5 erein Yis CH2. 8.
cormpound as c| ained in afy omgN(ch r,{mcam—l to 7 yHeecSn R2.5ks &@. gl)o p of
the formula [rr] 9. Acogpoun asc:aumdln cl aifm 8wherein [err]
formild [err]] wherein [edr] is [err] 35 U)or[dHomM@Qﬁmz
[err] an® as previously defined, [err] is am no([lerr])al kyl and [erl] is H
10. A conpoun ; i } ; 2
substituted-(p)-lysyl of fformula [eryg] wherein [ rr 3 i err|
and R12 is asbpreviously defi ned, Rﬁ%3is 4-am - t% [err? $ H 40
11. A conpounfd,as cl ai meq Ch@uM Hdcokiprein [e I’kt,lﬁ (Siﬂlyswl_ls)
N2- rrethé‘hesulphonyl-(S)-IysyF2 ?ﬁ‘ 214 - phe- nyl sul éonyl (S)l'ysyl or
[erhlfacetyl S)-lysyl. 12. A conpound as ¢krined in claim1 sel ectéd
fro
N[1-(2(S)-capboxy-3-(S) 4l vsyl am nopropyl)-1-cvcllopentanecarbonyl]-¢S)-tyro
sine, Np{1-[2[S)-carboxy{3- 64.00 7.40 7.00
?“zceﬂs
219 H2N(CHZ)I‘CHCONH- (66.06 7.45 7.22)
{ R
oy, (R)
CHZOB 57.83 7.90 7.22
35 220 HZN(CHZ)4CHCONH- (55.84 7.98 7.23)
(R) 2.0 mole uzo, 0.5 mole
EtOH)
. 40
.
56.69 7.82 7.04
221 H,N(CH,) (CONH~ (61.08 7.59  8.55)
45
50 222 blmcnzcaus :
'CH3S(CH2)CHC0NH- 58.75 6.99 6.21
(58.52 6.65 6.60)
55
{




45

([err]-met hanesul phonyl

rosine, N-{1-]
3-([err]-2-fur
ne,
acetyl

2(S)-carboxy-
oyl

EP 0 358 398 B1

-(S)lysyl am no) propyl ] - 1- cydopent anecar bonyl ) - (S) -ty

-(S)-1y~syl am no) propyl ] - 1- cydopent anecar bonyl } - (S) -t yr osi
N-{1-(-2(S)-carboxy-3-([err]-
-(S)-1ysylam no) propyl ] -1-cycl opent anecar bonyl ) - (S) - 4- met hoxyphenyl al

ani ne, N [1-(2=carboxy.3. .
(S)-lysyl am nOpr'? -1- cy¢l opent anecar bonyl ] - 3- ngt hanesuwonam dophg¢nyl ai a
nins, N-{1-[2-|ca ’g%'?
3-([ err] - met hgnesul phonyl (S)l'ysyl am no) propyl | - 3- cydepent gpecar bgnylj- 3- net
hanssul phonamni]Jdophe nyl al &ni ne,
N-{1-[2(S)-carjboxy-3-([erq]-acetyl-(S)-1ysylam nq)propyl]-1-cycl openjanecar
bonyl)-(S)-3-1E Tane pronam dopnenytatant ne, jand
N-{1-[ 2(s®) - carjboxy- 3 ([erq]-phenyl sudcapﬁg%h (S) - ljysgk aehno) J390- - 6.64
pyl]-1-cycl opgnt anecarbonyl )-(S)-tyrds d pHarmaceutical ly acceptabl e
salts and biolfa®?3 e ester |der B, N(CHL} \CHEONHeT eof 5566J19. A .JJRar mée i cal
conposition cqnprising a ¢onpound of the formulaj(l) or (I1) as claifged in
any ogg of cldinms 1 to 12{ora pharmaceuti cdR}y adceptable salt there¢f or
bl oprecufsortterefor, toget hervvl t h a phar- maceut{i cal | y accept abl e difl uent
or carrier. 8 AN/BWINNETAY 22VaTET=Te a:8 } in
any one of clgins 1 to 12 or a phar maceutr cal I y 4c gﬁ abI e %iwr eof
or bl oprecursqr therefor, |fre se I n nedicine, pcrti ] rl)ﬁis r th
treatnent of Hypgy- tensi { bodri | Ure or renal (sngdf figChency. 15.
The use "0f a dqonpound of S orr%u?a (1) or (I1) as( al e |§ anysé e of
claimse 1 to 14, or of a pharnma- ceutically accepfjalghez sahé dnhexe,oﬁ ojor the
manutEct ure off a nedi caneptfor the treatnent of rypertensron Hear failure
or renal insuflfficiency. Clains for the follow ng|Cortacti ng States: |ES, GR
25 .
NHSOZCH3 52.36 7.24 8.33
o 225 H,N(CH,) , CHNCH,,- (54.08 7.29 9.01)
(0.5 mole EtOH)
% nimz - 57.82 7.94 10,03
4 226 HZN(CBZ) CBCONCHs— (59.75 7.89 10.45)
(0.3 mole EtOH)
f 40
s
l ?uzcﬁas RE 0.46
45 228 HZN(CHZ)I‘NCO- (2) (MIBK, “20’ AcOH, 2:1:1)
50
56

70



10 1. A process for preparing a conpound having the fornula-: 15 wherein:
[err] 25 A conpletes a 5 or 6 nenbered carbocyclic ring which
may be saturated or nonounsaturatedgppeseseess H or ([err])alkyl; R and R4
are each independently H, ([err])alkyl, ([err])cydoal kyl, benzyl, or an

alternative bio- |labile ester-form ng group; 30 Yis either a
direct bond or an alkylene group of from1l to 6 carbon atoms which may be

straight or branched chaip: R2 js H aryl.  heterocyclyl Ler r] or Jerr]
with the provifso that Y i$ not a dirgct bond whgn R2 is H. f’l or
heterocyclyl; [weBPle RS {s H ([erB])alkyl or qryl [eAPPHISRFIZ [err]|is
([err])al kyl, jaryl, aryl] brr] al kyl, heterocyclyl}, hetcerocychyl ([egrl)alkyl
ora group of tihe for- mula: 9 40 [err] 45 whereiln [err] is H OH,
([err])al koxy,t ([err])al kyl, hydroxy([err])alkyl, aryl([err])alkyl
([err])al kenylf rocyclyt—teterocycyct vy enratr Ryt Terr]_ or 1err]
[err] ang [err]] are each {ndependently Hor ([efr])alkyl; or [err] ip H and
[err] Is amind([err])al ky], imdazolylnmethyl, afyl, aryl([err])alkyl
aryl ([err])al oxy([err]- CH,OH Rf 0.15
U 229 H,N(CH,) , CHNHCO~ (MIBK, H,0, AcOH, 2:1:1)
18 .
(s)
20 NH, 48.03 6.74 8.72
| |
v 230 HZNCHZCHCONH- (48.12 6.76 9.76)
(s) (HZO, 0.25 mole EtZO,
% 2HC1)
W NH, 50.83  6.74 7.21
— 30
231 HOCHZCHCONH- (50.92 7.12 7.42)
(R) (HC1, H,0, 1 mole
35 _ EtOH)
51.97 7.13 7.35
40
b 232 NHZ (52.59 6.98 7.67)
HOCH,, CHCH , CONH-~ (ac1, 0.5 H,0 0.5 mole
45 ' (R) EtOH)
|
NH, i 59,09 7.54 8.27
» 233 (CH,) ,CHCH, CHCONH- ' (58.92 6.73 8.25)
' (hydrate)

&85

i



50 [err])al koxy, hydroxy([err])alkyl ornmethylthio([err])alkyl; or the
two groups [err] and [err] are jolned togeth- er to form wth the carbon
atomto which they are attached, a J¥plgzspaggagyper ed carbocyclic ring or a
pyr- rolidine or piperldine ring which may optionally be substituted by
amno, ([err])alkanoyl or aroyl; R12 is ([err])alkyl, ([err])cycloal kyl,
aryl, aryl([err])al kyl, heterocyclyl or heterocyclyl[err]alkyl; each [err]

is H, ([err])pll{yly ar lllfgrrj\nllz\lj or—t-h on
togetherto fofm_ wth 5 t nltroge to which t re,attachgd, a
pyrrolidjnyl, pi%@?ﬁlﬁi no, norphol'i no, piperazinyl or [53?9] q‘ - pi per pzi nyl
group; [err] is (f, rr]yalkyl, aryl, aryl([4rr])al kygl, hetq{ocyclyk,
het er ocycl yl (fferr ?alk/l ora group of the flormul a: 87 [err] where|ln RIO
and [err] arefas previpusly defined and R14 is [err or [err] wherefn R12
and [err] arefas previpusly derrned and RI4 15 [err]al Kyl (C3-C/7)cyc|oal kyl
or aryl (ferr])lal 2g4; ahd [e m-eoqsilsrr])al kyl, sar.ya argles[ er r18.4al k/l
heterocyclyl ¢r heterogyclyf ([eNr])alkyl is'a group of the formu}ja
[err] R20 whefein [err | CONH=~OH, 4-( [&8:53 al koksyP, 3(2[)arr]
cycl oal koxy), {4-( [err oxy), 4-[ Ié rrk al - 25
koxy)egr bonyl dxy], 4-] '[’zﬂﬂ'r] cycl oal koxyfe4r KBr3 mg1e |Bt,By 035 Hy0L.HCLY |y )
[err] anm¥ [erf] Is H Jerr] al- kyl, ([err]j)al koxy([err])al kanoyl orj}hal o;
or R3 Is a gr ¢pep—of—thp—Ferres
235 NH, 57.24 7.46 7,29
W
236 NHZ 57.58 6.68 6.38
25
C ¢ H CH,OCH,, CHCONH~ (57.23 6.88 6.46)
: (s) (0.6 H,0, 0.5 mole dioxan)
Y
30
' 237 CH 55.48 6.74 6.22
21
csnscnzocu-cncoua- (55.55 7.01 6.41)
35 (R) (S) (1c1, 2.3 HZO’ 0.16 mole EtOR)|
238 53.72 6.48 11.46
. 40
s : ﬁp\ (53.50 7.08  12.00)
CH CHCONH- o (1.25 uzo, 0.25 mole Et20)
45 i
" 239 CI:H3 ruz 58.85 6.73 6.65
C 6E!5(:ll_2()(:!!--(!HC0!‘IH- (59.23 6.57 6.89)
(R) (R) (HC1, 0.1 Etzo, 0.1 wole
55 | : PhOMe)




[err] 35 wherein said groups may optionally be substituted in the fused

benzene ring by ([err])alkyl,

[err] koxy, OH, halo or

CF3; which process

conpri ses renoving one or both of t Exeo §53ta0é B Or M ng or protecting groups

[err] and [err] or if both are protecting groups,
and renovi ng any 40

gr oups,
[err] froma conpound

of the fornul a:

ooy P |

[err]

B el

wherein A and [err] are

T\4

previ ously deft+reds
reactive grou%smﬁgﬁég

n optionakPy protect g

H
- ullu Lbl ) I Uur v Ao UCI

rd and R17 &yl are

at
defined for R excl udi ng -H, or they ?re conventi ona car boxyl i
protecting grjoup¥e anyl optionally form ng § pharmgaceuticajly agcept
salt 55 of the product. 2. A process as claimed in claim1l
the groups RY7_and [efr] are independently]selected frombenzyl t-
[err] alkyl and trimejhylsilylethyl and saijd groups are renoved by
catal ytizqg hydrogenati pn, treat- 88 EP 01358 398 Bl nent with hyd
chloride or tfrifluoropcetic acid, aqueous ﬁuydrogy_g'ss or gtfcappagt W
tetrabutyl am} m®4Pum {1 uoride respectivelyf 3. A process as claine
claiml or clfaim2 wheren i s Fegoch,and [JerrXs1.23H haeiswy thesehor
[err]\}S wher ei n RQ [é &nd aretas previously defined.
N CHZCHCONH- (0.5 mole HZO)
H (s)
20
: N,§§/,N-cuzcacouu- | (53.37 6.22 11,53)
St (R,S) (HC1, 0.5 mole H,0)
25
242 NH, 57.12 6.26 6.42
|
no-@cucoun— (57.50 6.08  7.45)
LJ‘ 30
(R) (BC1)
CGHSCHZO—mzCHCHZCOW- (58.58 6.71 6.83)
(R) (HC1, 0.5 mole HZO)
40
N
244 NHCOCGHS 55.64 6.41 7.98
|
H,NCH,, CHCONH~ (55.35 6.48 8.39)
- ® (s)
(uci, HZO’ 0.25 mole dioxane,
0.16 mole Et20, 0.12 mole
50 CH Clz)

55

73

renovi ng both protecting
further protecting groups in [err]

and
as



4. A process as clainmed in claim1 or claim2 wherein one or [err] and
[err] is a biolabile ester form ng group, and said group is not renpoved. 20
5. A process as clainmed in claim4 \gparasgses®ai d bl ol abil e ester form ng
group is selected fromethyl, indanyl, isopropyl, n-butyl, sec-butyl,
t-butyl, cyclohexyl, benzyl, phenethyl, phenpropyl, acetonyl, glyceryl,

pi va- | oyl-oxynet hyl, 5-(4-nethyl-1, 3-di xol ene-onyl ) net hyl,

cycl ohexyl net Hyl, cyci ohexyl carboxyethyl', cyclp- hexyl acet oxyethyl,
propl onyl oxyi qolfxapple hgxanoyl oxRet hyl , pent anpyl oxyetdnplysizc@t oxyet hyl ,
acet oxy-g benzﬁl , pent angl oxybenzyl , cycl ohexylp 'B/car bonyl oxyet hyl ,
but yl oxycar boryl og‘yet hy{. isobutyloxycarbo- 25| (Theorefical Hip bafkets)
et hoxycar bonyljoxyethyl . }6. A process as clained jn cl algr 5 vvherel n $aid
bi ol abi |l e estér group i § pival oyl oxyrret hyl. 7.1 A®rocess as cl ai Yred {n any
one of clains|l to 6 wh 4 met hoxybenzyl,

30 met har C O

attached is of gochem stry 8 A process as clal med in any ope of
claiml1l to 6 yherein Y §s CH2. 9. A process g clained in any one of

claing-1 to 8 wheasein R |,§..32rourc 6uthe forimpsasaperr]6 3 19.14A pjocess

pr ein R3 Is hydr oxyb

as clsaifmed injclaim?9 ein\[err]{ Fs of formula [err] wherein RO |$ [err]
or R12CCRH wHerein R12 C -ecnuscmr evi ous(3p.6@f i nedy 72 er?.J40) s
amno([err])allkyl and [rr |'Ni's H 11. procesls as clainmed in claim}0
wherein [err] {is (S)-1y$yl 8 N2 substltd?bd (S§Q-I5§s§q°ﬂ@f°ﬂéﬁhﬂla s[efr]
wherein RO is|[err] or ferr] and R12 is as prgv &usly defined, [err]}is
4-am - nobutyl jand [err] is H 12. Ajp celydlas claimed in ¢laim
11 wherein [enr] is (S) IysyI [err] met hanesyl phonyl - (S)
phenyl - sul phc '
claiméd In claim1l V\/nerel n said corrpound of formula I produced is selected
from:
N-[ 1- (2(25) - car X Examp1®) 217y 953 Prepured APy 2)ddprovedtapr Aisd g Al bDm ekt 1cS) -t yr o
sine, N-{1-[2(S)-carboxy-3-
( N2- met hanesul phorgid.( S) - | ysyl am no) propyl } 1- cycl opent anecar bonyl )-(S)-tyro
sine, . "N{1-{2(S)-car-

o

IysyI [er

(2) With the exception of Examples 227-229 and 245 the compounds

are resolved S5,S-1isomers.

EXAMPLES 246-259

The following compounds were prepared from the appropriate t-butyl or benzyl ester/t-butoxycarbonyl or
benzyloxycarbonyl protected compound by treatment with HCl and/or hydrogenation following the procedures
40  of Examples 176 and 177 as appropriate. Moities derived from lysine and tyrosine are of (S) stereochemistry

\“- unless otherwise stated. Examples 249, 251, 252, 258 and 259 are fully resolved S,S,S isomers.
45
rcH, R>
N .
/CH-CH 2 CONH-CH N
4

50 ROz c co 2R
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boxy-3-([err]-2-furoyl-(S)-Ilysylam no)propyl]-1-cycl opentanecarbonyl)-(S)-t
yrosine, N{1-[2(S)-carboxy- 3-

([err]-acetyl-(S)-1ysylam no) propyl Jeplossg sds@aecnt anecar bonyl ) - ('S) - 4- not hoxyp
henyl al ani ne, N-[1-(2-car- 50

boxy-3-(S)-1ysyl am nopropyl - 1- cycl opent anecar bonyl - 3- net hanesul phonam dophe
nyl al anine, N-{1-]2-

car boxy- 3- ([ err]-nmet hanesul phonyl - (S) -1 ysyl am no) propyl ] - 1-cycl opent anecarb
onyl ) - 3- net hanesul phona m dophenyl al ani ne,
N-{1-[2(®)-carboxy-3-([err]-acetyl-(S)-1ysylam no)propyl}-1-cycl opent anecar
bonyl ) - (S) - 3fmetiramgsutphofranm dophgnytat ant e,  and

N-{1-[2(S)-ca] bogy- 3{ (&2-Bhenyl s8I pHoryI S IFsRapiy 2 S 3
no) propyl ] -1-tyclgmpent gnegaf banyl) - ({Sis t ¥r's| re, %npl Lhatpaded i gal |y
accept abl e sa| ts sand{bl ol abil e es- {5 ater deripative§thereof . B9
EP 0 3580398 Bl*Pat eft anspr i che Patjentansprfiche ffir folggdnde S
Vertragsst aat png FAT, | BE, &Hl BE SFR| @B, I, | 1R, U AL, IAPE|58 &7
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und pharmazeuti sch annehnbare Sei ze dersel ben und Bbovorl aufer dafiir,
A el nen 5-

worin 20

vervol | at | ndi gt .

oder

RI

6-gliedrigen carbocycischen Ring
der geslttigt odergpgsseaserEt sattigt sein kann;

H oder

(Cl-C4) Al kyl Ist; Rund R4jeweils unabhAngig H, (C Ce)Al kyl,
(C3-Cr) Cycl oal kyI Benzyl odor sine alter nat ive blo- labile esterbildende
G uppe sind; Y—aRt-wedet—sRe—ttretxte—Brmdu e
Al kyl engr uppe mtgl bks 6 |§th enst okf at pnen, di e perade~ogler =
verzwei gtkett| g s@in kagh, stf; JHAryl | Ret Eocyfl W, By RTNRECO
R7NR5SOx- odor ROSCRRRE] el ; i {des Massi gabew dad Y hi cht rsi herdi rei t e Bi ndung
| st, wenn R2 H, AByl ¢dor Het grocyclyl let; worinfRS H (¢1- CO)Algky
oderAryI (C1- dﬂ)&l kyl $t; R (C,I-C)Ak>cbN Aryl, Aryl(C -CO &l kyl,
Het er ocycl yl , Hertgroc clyl (F1{CgalR@ ¢dg Hne Grubpé:d r%orﬁ&e& 1
R~~~9 10 35 o ox o o L'\. ~S ~ ~o ~ & RR<Ig, [worin
RO H Og (CL}O§RI koty, (Cl-@e)Al kylg Hydroxyed CO)aI kyll, h
Aryl (Cl-Q al | kytg 8( C2{C4Al k;enyll,m He.tre«x o¢ ye& ylet erocysl )I | -£8) all kyl,
R12CONH-,  R12BC2NE- odlors (RI3)|12E 18ty 4 . = R nRSTeleils
unabhi ng4g H pdorgeC1{C& kyE {i nd; oder Rﬁ) Keund| RPL AR ho(TL-CQ) alfky!
| mi dazgl yl net | SO el —AT -SSR er—C Aoy |
Hydr oxyCl- C) gl kyl od@r Met hyljt hi o( Cl- CD) al kyl isy; odor die beitgen G uppen
R10 und R11 WL - den \Yer bumger, urn<ghi t |dem Kohl epst of f at ¢m argwel(hes sie
gebunden si nd nen 3- bis§6-|gli edz&gerru o
< Q@ Q = = ¥
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car bocycdi schen Ring odor einen Pyrrolidin- odor Piperidinring zu bilden,
der wahi wei se durch Am no, (Cr 45 C4) Al kanoyl oder Aroyl substituiert
sein kann; R12 (Cl-CO Al kyi, (CrC7) geasdabéess Aryl, Aryi (Cl-CO al kyl,

Het erocycl yl oder Heterocyclyl (Cl- COal kyl ist; jedes R13 H (Cl-CO A kyl,
Aryl (Cl-Ce)al kyl |st odor die beiden G uppen R13 zusammen genonmen werden,
ummt dem SticksW, an wel chen_ale gebunden sind.__sine Pyrrolidinyl-

Pi peri di no-, Morpholino-, 5( E i peraziinyl - oger
N (Cl-C4) Al kyl pi perazi nyl gerpegzu g d@ 7 g01 &, tE Ifyl , Aryl,

Aryl (Cl-ge)al kyl, Heterocycllyl, $&t gpcysl J,(CJ, -kyI odor sine G uppe
der Formel RIOC4 '11 R 90 EI%O 58 398(Si C ! M
Sli ist, worin RLO und Rl' Vi e agben {definig¢rt sin und R14 (R13) 2NCO-,
R120CH2- oder R'GOCO ist, wjriaTR12 u-nd-Rl Wi & ohen.definiert sind und R16
(C1-CB) Al kyl, (C3-C7)Cycl oa|\kA%33der yld CIZC. Jal K91 iS4; und R3

(C1- Co6) Aokyl , Aryl, Aryl (C - i, ﬂetero yclyl o e?‘”"
Het or ocycl yl (C1- CO) al kyl | st}; &R2® sing GAIp dar Egrwcl; 5 16
- $ R e
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10 20 ist, worin R16 H, Hal ogen, 4-0OH, 4-(Cl-C. -Al koxy),

4- (Cr C7- Cycl oal koxy), 4-(C2-QCr Al kenyl oxy), 4-[(Cl- C. -Al koxy)carbonyl oxy],
4-[ (C3-C7-Cycl oal koxy) car bonyl oxy] parssBags®1 C4- Al kyQ - SO2NH bst und R20
H (Cl-C4) Al kyl, (Cl-C4)Al koxy, (Cr-CO Al kanoyl odor Hal ogen ist; oder R3
si ne GruppeEjagg L .-CH2 202 oder
25 M@e G uppen wahwel se |i m kondensi erten Benzol ri ng
durch (Cl C4) Ak ibliowirgedmpbdbhdd WeRprepaleliiby ddpkdRidfidh oPEhe borfespbnailgdR bl v%iﬂy@érﬁonﬁ%}ﬂ-

konnen. 2. Naxdxpekiba :aaﬁhivémm 1h Siftrel of EXdnpleHi28 4r 179 stakting tHd dppropriat¥ t
der For ngl g@g’g‘;@m ng 'w: 6%’03 eVer bln{r‘\’dung nach Anspr uch fpofjﬂgr

2, worin elner der Substi tuenten R und R4 esne bbol abtl e esterbil dende
G uppe ist 4. Verbindung nach Anspruch 3, worin die biolabile
esterbi |l dende G uppe ausge LfH4 st au yl, Indanyl, 45 | sopr opyl,

n-Butyl, sek-Butyl, y cl ohexy nzyI Phenet hyl . Phenpropyl ,
Acetonyl10 G yceryl “z&“&ﬁb C@% hyi ,

5- (4- Met hyl - 1, 3- di oxoi en- dﬁ)/l ) matl 9| v ohexyl met ny&-@-on
yetl th pbonyl sobut yl ,
et

Cyci'ohexyl car boxyet hyl , Cydohexyld
Hexanoyl oxyet hyl , Pent anoyl oxyef %cet oxy Yis\NAcet oxybenzyl ,
c

Pent akof oxybenzyl Cyci ohexydooqg ar onyI oxyet hyl , 'BGPsH oxycar bonyl oxyet hyl ,
| sobut yI* oxycar bonyI et hyl und Et hoxycar bonyl oxyethyl. o 5. Verbi ndung
nach Anspruch 4, worin die bl ol abi | e Est er gruppe Pival oyl oxynet hyl i st.

35

55

78



6. Verbindung nach Irgendel nem der Ansprfche 1 bis 5, worin R3
4- Hydr oxybenzyi, 4-Met hoxybenzyl oder 3-Methansul fonam dobenzyl ist und das
Kohl enst of fatom an das es gebundenpp%tsssss® in (S)-Stereoche- nie
befindet. 55 7. Verbindung nach irgendei nem der Ansprulche 1 bis 5, worin Y
CH2 I bt. 8. Verbindung nach Irgendei nem der AnsprCche | bis 7, worin R2
sine Gruppe der Fornel RSCONRS ist. 91 9. Verbhndung nach Anspruch 8,
worin Rs die F , ' , r
R12CONH i st ré:&m?i@ und R13 wiggliben defijiert glafgesR1’
Am no(Clg CG al kyl 1st und{RIO Hist. 10. Verbj ndung nach Anspruch 9, worin
R6CO (S)-Lysyl] odemoN2- sulpst | t ui ertes-(S)-Lysytrhderetteslah Brackets)
ROR OR 1CO isf, wori nROH{2, R12CONH oder Rl 2 NH i st und R12w e obgn

definiertist, R'tAm nobuwly Ist und RIO H Istl Tl1. Verdndung nich Anspruch
10, worin (S)-Lysyl, [N2- Met hansul fonyl - (IS) -1 ysyl ,

N2- Phenybsul fopyl=(S) -Lysyl oder N2l Acetyi-(IS)-lysyl jist 10 12

Ver bi ndung nac Anspruch , ausgewAhlt aus:

N-[1- (2(S) - Carpoxy-3-(S)-{}ysyi am nopropyl)-1- cyst?l'ﬁ)enj':"z 71.37
tancapbonyl ] - (|5) rosin,

N-{1- S) - Car boxiy6\63 (N2- (tcH& 253025 0Ryl - (S) - ljy 5§I'<%7m' no?'pgrgopyl j- 623yc
t ancar bdfyl ) - (l8) -tyrosin,
N-{1-[2(S)-Car boxy-3-(N2-
- nyl)-(S)-tyrpsin,
N-{1-2(S)- Car bloxy- 3- (N2- aget yl - (S)-Iysyl am nq)propyl | 1- cydopent ancanjbonyl ) -
(S)-4- t hoxyphenyl al ani 55.01 7.60 7.01
N-[ 1-(2-Carboxy-3-(S)-lys I nopgr opyl - 1- cycljopent ancar bonyl ] - 3- net hansuffo
- [15.(_ nami Sd/o n§,| a?/a én 4 y Psa.n 7.8 I- 7.22)

| open-

-furoyl-(S)-1ysyl ani n.o) pr opyl }- 1- cycl opentjancar bo

N-{| s*=E"2 Car boxP/- 3- (Nz- net hansui fonyl (S)-ysyliam no) pr &&){ll)] - 1-cycopent ancar -
25
CH(CH3)2 52.61 7.07 7.43
f,\/ ° 262 cnscuzcozc- (52.89 7.13 7.47)
(HC1)
35
263 58.07 7.27 7.70
<:©\ . | (58,47  7.01 7.79)
40
~ (8,0)
45

EXAMPLE 264

N-{1-[3-(N2-Acetyl-(S)-lyslyamino)-2-carboxypropyl}-1-cyclopentanecarbonyl}-3-methanesulphonamido-
80 (R,S)-phenylalanine

A solution of N-{1-[3-N2-acetyl-(S)-lysylamino-2-carboxypropyl}-1-cyclopentanecarbonyi}-3-methanesul-

phonamido-(R,S)-phenylalanine ethyl ester (from Example 195, 0.21 g) in ethanol (10 mi) was treated with so-

dium hydroxide solution (5 ml 2N) and the solution stirred at room temperature for 32 hours. The reaction mix-

85  ture was poured onto a column of a strongly acidic ion-exchange resin, which was washed to neutrality and

the product subsequently eluted with aqueous pyridine (3%). Evaporation of the product containing fractions

gave the title dicarboxylic acid as a glass (0.092 g, 46 %), m.p. 160-164°C. Found: C,51.32; H,6.86; N,10.75.
C2sH43Ns0gS (1.5 HyO) requires C,51.52; H,7.10; N,10.73%.
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bonyl ) - 3- net hansul i f onam dophenyl al ani n,

N{ 1-[ 2( S) Car boxy- 3- ( N2acetyl - (S) - | am no) propyl ] - 1-

cycl opent ancar bonyl ) - ( S) - 3- net hansul gpaygsgbegphenyt ai ani n und
N-1[()Crows(2paysfo

nyl-(S) -1 ysgk,m‘_rég)gﬁg_g;%/i } 1-cycl opent ancar bonyl )-(S)-tyrosin und

phar mazeut i sct en Sal zen 20 urid biol abilen Estbrderivaten
dersel ben. 13 .mBRaWiRg AR eRreptrs BN fephisure SEERRERA sBiEwithdipBdbisk
der Formel (dhieqtder (11) nach lrgend- ernern derAnspriche 1 brs 12 oder sin
pharmazeyti sch annehnbares Sal z dersel ben oder einen Biovor- |laufer daf;r,
zusammen mt ol nem pharmazeuti sch annehnbaren Verdfl nnungsneitel oder

Trager. 25 14. Verbindung der Fornel ( odor (11) nach Irgendei nem der
Anspriiche | bis 12 oder sin phar mazeutannehrrbapss Sal z dersel ben oder
QAer Medi z¥n, insbesondere zur

sin Blovorlaufor daffir zurﬁ?&g;endung
2%e %ke reni nsuffizienz. 15,
[

Behandf umg von Hypertension, -
Ver wendung ei ner Ver bi ndung derFot%éWCQj) odo nach irgendel nem
derAnsprflche | bis 12 oderelgeg 730 phar mazeutggh annehnbaren Sei zes
derselben zur Herstellung sined Arzneinmittels zur Beh&ndl ung von

Hyper tensi on, Herzversagen odor NMereninsuffizienz. Patentansprul che fair
f ol gende’Ver t rRgRSEIBY B 275 Gre réabivetoompoul@ Hadhy £,8,74téreddRénsidtgl | UNg el ner
Ver bi ndung der Fornel A R11 40 R2

CcC O R3 CHI CH2 CONElI -CH R cooi -C
R0O2C ' C2R 45 '

(I') woripn A eonen 5- odor 6-gliedrigen carbocycilschen Ring

vervofl stindigt, der gesittigt odor nonounge-

~
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bl o-

sine Al kyl engruppe mt |
verzwel gt kettig sein kann,

R7NR SO oder R8SO2NRL |lot mt der Maftabe, daB Y nicht sine direkte
Bi ndung ist, wenn R2 H, Aryl oder Heterocyclyl Ist; worin R5 H,
(Cl- CO) A kyl odor Aryl (Cl-CO al kyl [st; 92 | *~'~l 11212 1t
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sfittigt sein kann;
unabhangi g H, (Cl1-CO Al kyl,
| abi | e esterbil dende G uppe singpo3ssz08 weder sine direkte Bi ndung odor
bi s 6 Kohl enst of f at onen,
R2 H Aryl,

85

i st

R H odor (Cl-C4)Al kyl

(Cs-C7) Cycdoal kyl , Benzyl

Het er ocycdyl ,

1st;
odor

Rund R4 jeweils

sine alternative

di e gerade oder
RCONRY -,

R7NR6GO-
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oder
Aryl (C-0Qal k

yl,

Met hyl t hl o( C1- CO) al kyi

ver bunden,
3- bis 6-gied

55

rigen 15

| ot ;

R10 H und R11 Am no( Cl- CB)al kyi ,

| m dazol yl net hyl
Aryi (C, - CG al koxy(Cl- Cs)al koxy. Hydroxy(Cl-Ce)al kyl

Aryl,

oder

oder digp pgdsdespf> uppen RIO und R 1 wer- den

um mt dem Kohl enst of f at orn,

an wel ches sbe gebunden si nd,
car bocycii schen Ring oder oinen Pyrrollidn- oder

ei nen

Pi porkidnring zu bliden, der wahlweise durch Am no, (Cr- C4)Al kanoyl oder
Aroyl substituiert sein kann; R12 (Cl-0OC) A kyl, (C3-C7)Cycioal kyl, Aryl,
Aryi (C1- Ce) al | yayt—0 er HeotToCycC| yT (CI- Ce)alfkyr 1st; 2
j edes R13 H, Ayl (IC ‘zal,kyl st oger adi e |bel den-.Gru pen R s
zusanmen genopmery wer eng urﬁfn‘it dern~St$cks of f, sanenel chenDSIle gebjunden
sind, sine Py roi'§di nlyl - = Pirperildi no-» l\ﬂerg)h Dl i no®, Pi pejazithyl® oder
N- (Cl - C4) Ai ky| pregeer azf nyi grugpe |zu bil denRy (Cl- CO)AJ\kyI , Aryl, Aryi (G C
)ald kyl, Hetefo@ygl yl} He{rqg&'cliyl (Clg kyl odger @ Grq@peedeg, For nel
25 R14 B O CER'a) pst " n |R10 q@d M e ofen . dgfi|niget i Ad und R14
(R¥B) 2NCO-, R}2 2- pdor RIZDCQ ist, worigh R12 und RIg VF/i e oben defl inlert
sind und Rs {C&EO A kyl, (&3-07) Q/cl oal kyl |odor Aryl [ClI- Ce) al kylg ifst; und
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CH
(
[

2 40 R0 ist, wrin Rs H, Halogen, 4-0OH, 4-(C -Cr-Ai koxy),
C3- Cr Cycl oal koxy), 4-(CrCs-Al konyi oxy), 4-(Cl- Cs-Al koxy)carbonyl oxy],
(C3- Cr Cycl oal koxy) car bonyl oxy] odspro s$868alB1CA- Al Kyl ) - SO2NH i st und R2D
, (CGAA)Akyl, (G-C4)A koxy, (C2-C;)-A kanoyl oder Hal ogen ist oder R3

si ne G“ppeE%PLFﬂﬂfd -ce e CH 60

2-yE oder 5 worin diese Guppen wahl wei se i m kondensi erten
Benzol ri ng  fuh e fabenbrbbdiHoMH-(S)ySshaniino)- 2! (& bboxyblobyil 1oy AShe e @b onyil-S-methane-
substi tui er .:'-sg,'g:ﬂrsll \dihihe U o oFs e O S OUtE DO ae
est er bi | gender—odo AT Tt zender G uppen R17 und R s oder, wenn beide
Schut zgr uppen Thé tith cofpSuntEwhs RéparRa bR Exariple 358 Nt ROILISNIAG Makhaf] TRET-rhethdnBsulphdhyl
| r gendwel ch groupvedstintio@ucedassing the@rddeurvf Exampié 1570 yibid thialhe-nfethaesulMidnyl détiative as an
bi ndung der oll-Béute:C,52108; H;7:75; N,7382. C4H7NsO4,S,Si (1.5 H;0) requires C,52.09; H;7:89; N,7.41%. The fime-
CO { R 1 CHCtiigisilyethy! protecting group was refioked Gkind fhe procedure of Example 161 to yieldfie/ionoadid as
CO2R18 10  white foam. Found: C,51.81; H,7.30; N,7.95. C3gHggNs04,S; (H,0) requires C,51.72; H,7.35; N,8.37%. And fi-
nally the title diacid was prepared from the monoacid by treatment with HC! using the procedure of Example
. 176 and was obtained as a white powder. Found: C,45.65; H,6.70; N,8.59. C,7H,3sNs016S2 (1 HC, 0.75 ethyl
Q acetate, 1.5 H,0) requires C,45.53; H,6.75; N,B.85%.

16  EXAMPLE 275

4
4
H

N-{1-[3-(S)-Lysylamino-2-(S)-carboxypropyl]-1-cyciopentanecarbonyl}-3-methanesulphonamido-(S)-phenyl-
alanine

20 The title compound was prepared from Example 150 in the following manner: The trimethylsilyethyl pro-

_ tecting group was removed using the procedure of Example 161 to yield the monoacid as a white foam. Found:

&«»’- C,57.66; H,7.17; N,7.62. Cy3HgsNs0425(H,0) requires C,57.89; H,7.34; N,7.85%. Further deprotection using

the procedure of Example 176 gave the diacid as a white foam. Found; C,51.02; H,6.46; N,8.33. C34H7N50¢S

(HCl, 2.5H,0) requires C,51.09; H,6.68; N,8.76%. The benzyloxycarbonyl group was then removed using the

25 procedure of Example 177 to give the title compound as a white powder. R{0.17 (methyl isobutylketone, water,
acetic acid, 2:1:1).

EXAMPLE 276

30 N-{1-[3-(N2-Methanesuiphonyl-(R,S)-(1-imidazolyl)alanylamino)-2-(S)-carboxypropyll- 1-cyciopentanecarbo-
nyl}-(S)-tyrosine

N2-Methanesulphonyl-(R,S)-(1-imidazolyl)alanine was coupled to N-[1-(3-aminopropyl-2(S)-t-butyloxycarbo-
nyl)-1-cyclopentanecarbonyl]-O-t-butyi-( S)-tyrosine t-butyl ester (Example 56) using the procedure of Exam-
35 ple 81 to give the product as a white foam. Found: C,59.46; H,7.90; N,9.04. C3sHsoNsOsS requires C,59.89;
H,7.80; N,9.19%. This material was deprotected by treatment with the HCI using the procedure of Example
176 to give the title compound as a white powder. R/0.30 (methy! isobutylketone, water, acstic acid 2:1:1)

EXAMPLE 277

&v . N-{1-[3-(N2-Methanesulphonyl-N2-methyl-(S)-lysylamina)-2-carboxypropyl]-1-cyclopentanecarbonyi}-(S)-tyr-
' osine

Né-Benzyloxycarbonyl-N2-methanesulphonyl-N2-methyl-lysine was coupled to N-[1-(3-aminopropyl-2(S)-
- 45  t-butyloxycarbonyi}-1-cycliopentanecarbonyl}]-O-t-butyl-( S)-tyrosine t-butyl ester (Example 56) using the pro-
cedure of Example 81 to give the product as a white foam. Found: C,62.40; H,8.17; N,6.30. C4H;5N,014S re-
quires C,62.84; H,8.05; N,6.22%. )
Deprotection of this material following the procedures of Examples 176 and 177 gave the title compound.
Found C,50.26; H,7.17; N,8.60. C7H:N406S (2.5 H,0) requires C,50.37; H,7.36; N,8.70%.

EXAMPLE 278

N-{1-[3-(N*-Methanesulphonyl-(8)-lysylamino)-2-(S)-carboxypropyl}- 1-cyclopentanecarbonyi}-S-tyrosina-
mide

55
The title compound was prepared from Example 164 by coupling with ammonia using the procedure of
Example 171 to give the primary amide as a white foam. Deprotection of this material with HCl using the pro-
cedure of Example 176 gave the title compound as a white powder. Found: C,53.02; H,7.38; N,11.26.
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26 Claims
Clalms for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, Li, LU, NL, SE

L 1. A compound having the formula-;

v (1)

e

and pharmaceutically acceptable salts thereof and bioprecursors therefor wherein:

‘A completes a 5 or 6 membered carbocyclic ring which may be saturated or monounsaturated;

RtisHor (C1-C4)alkyl;

R and R4 are sach independently H, (Cy-Ce)alkyl, (Cs-C7)cycloalkyl, benzyl, or an alternative bio-
labile ester-forming group;

Y is sither a direct bond or an alkylene group of from 1 to 6 carbon atoms which may be straight
or branched chain;

R2is H, aryl, heterocyclyl, RRCONRS-, R’TNR5CO-, R’TNR5SO,- or R8SO,NRS®-, with the proviso that
Y is not a direct bond when R2 is H, aryl or heterocyclyl;

wherein R® is H, (C-Cg)alkyl or aryl(C,-Cg)alkyl; '

R8s (C4-Cg)alkyl, aryl, aryl(C;-Cg)alkyl, heterocyclyl, heteracyclyl(C,-Cg)alkyl or a group of the for-

56 mula:



3.
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i st. 12. Vané ttlercempaundvas/nsppred dithe foljowing manneR@BPalicB)of thy srptiyct of Example 161 with

N2- Met hah@R$)isohytyrylofpthiichlolide usiy témresedere bifExample. BEyave theprotectsd egter a white foam.

N2- Acet yFoutd .57 \36)H. 7.8 N,5.73. CgHzN/OpsP 41 F @R Chadedyires (55730 H.7.83; Nip$§%, Depratection

her gest edfithieproductvithchih usingethe prasadure of Examplg d7fgave theditle estar-as a white powder. Found:
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N-{1-[3-(N2-Methanesulphonyl-(S)-lysylamino)-2-(1-(R,S)-benzoyloxyethoxy)carbonylpropyl}-1 -cyclopenta-
necarbonyl}-(S)-tyrosine

The title compound was prepared by alkylation of the product of Example 161 with 1-(R,S)-benzyloxy-ethyl
20  chloride using the procedure of Example 166 to give the protected ester derivative.
Deprotection of this material with HCI using the procedure Example 176 gave the title ester as a white
powder. Found: C,54.82; H,6.57; N,7.01. Cy5H4N.(O441S (HCI) requires C,54.72; H,6.30; N,7.29%.

25 Claims

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, L|, LU, NL, SE

1. Acompound having the formula-:

. A |
2 R
35 : - R°-Y ( 3/ R
c /7
| >cacn2/ \comx-cn\
RO,C CoR

(D

and pharmaceutically acceptable salts thereof and bioprecursors therefor wherein:
A completes a 5 or 6 membered carbocyclic ring which may be saturated or monounsaturated;

@ R!'is H or (C4-C,)alkyl;
R and R* are each independently H, (C,-Cg)alkyl, (Cs-C7)cycloalkyl, benzyl, or an alternative bio-
labile ester-forming group;
Y is either a direct bond or an alkylene group of from 1 to 6 carbon atoms which may be straight
50 or branched chain; :

R2is H, aryl, heterocyclyl, RECONRS-, RINRSCO-, R’NR5SO,- or R8SO,NRS-, with the proviso that
Y is not a direct bond when R2 is H, aryl or heterocyclyl; '
wherein RS is H, (C4-Cg¢)alky! or aryl(C,-Cg)alkyl; _
RS is (C4-Ce)alkyl, aryl, aryi(C,-Ce)alkyl, heterocyclyl, heterocyclyl(C,-Ce)alkyl or a group of the for-

85 mula:
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|
RlO_ (i —
30

wherein R1% and R are as previously defined and R4 is (R13),NCO-, R120CH,- or R150CO, wherein R12
and R'2 are as previously defined and R!5 is (C,-Cg)alkyl, (Cs-C7)cycloalkyl or aryl(C4-Cg)alkyl; and
R8 is (C4-Cg)alkyl, aryl, aryl{(C,-Cg)alkyl, heteracyclyl or heterocyclyl(C,-Cg)alkyl;

R? is a group of the formuia:
35
R16
| 40 -—Cll2
L
R20
“ wherein R'8 is H, halo, 4-OH, 4-(C4-C, alkoxy), 4-(Cs-C; cycloalkoxy),4-(C~Cg alkenyloxy), 4-[(C4-Cs al-
koxy)carbonyloxy], 4-[(Cs-C7 cycloalkoxy)carbonyloxy], or 3-(C4-C, alkyl)SO,NH-; and R2 is H,(C4-Cy,)al-
kyl, (C4-Cyalkoxy, (C»-Cg)alkanoyl or halo; or R3 is a group of the formula:
% ~CH, -c4,
| 0
or N\s
55

wherein said groups may optionally be substituted in the fused benzene ring by (C4-C,)alkyl, (C+-C,)al-
koxy, OH, halo or CF3.
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15
3. Acompound as claimed in claim 1 or claim 2 wherein one of R and R* is a biolabile ester-forming group.

4. A compound as claimed in claim 3 wherein said biolabile ester-forming group is selected from ethyl, in-

20 danyl, isopropyl, n-butyl, sec-butyl, t-butyl, cyciohexyl, benzyl, phenethyl, phenpropyl, acetonyl, glyceryl,

pivaloyloxymethyl, 5-(4-methyi-1,3-dioxolene-onyl)methyl, cyclohexylmethyl, cyclohexylcarboxyethyl,

: cyclohexylacetoxyethyl, propionyloxyisobutyl, hexanoyloxyethyl, pentanoyloxyethyl, acetoxyethyl, acet-

&\-" oxybenzyl, pentanoloxybenzyi, cyclohexyloxycarbonyloxyethyl, butyloxycarbonyloxyethyl, isobutyloxy-
carborlylethyl and ethoxycarbonyloxyethyl.

% 5. Acompound as claimed in claim 4 wherein said biolabile ester group is pivaloyloxymethyl.

6. Acompound as claimed in any one of claims 1 to 5 wherein R? is 4-hydroxybenzyl, 4-methoxybenzyl, or
o 3-methanesuiphonamidobenzyl, and the carbon atom to which it is attached is of (S) stereochemistry.

% 7. Acompound as claimed in any one of claim 1to § wherein Y is CH..
8. A compound as claimed in any one of claims 1 to 7 wherein R2 is a group of the formula RECONRE,

9. Acompound as claimed in ciaim 8 wherein R® is of formula R®R1°R11C- wherein R? is (R13),N-, R12S0,NH-
35 or R12CONH- wherein R'2 and R'3 are as previously defined, R!! is amino(C,-C¢)alkyl and R1® is H.

10. A compound as claimed in claim 9 wherein R®CO is (S)-lysyl or N2 substituted-(S)-lysyl of formula
RIRRNCO- wherein R? is NH;, R12CONH or R12SO,NH and R12 is as previously defined, R1* is 4-ami-
nobutyl and R1% js H.

. 11. A compound as claimed in claim 10 wherein RSCO is (S)-lysyl, N>msthanesulphonyl-(S)-lysyl, N>phe-
~ nylsulphonyl-(S)-lysyl or N2-acstyl-(S)-lysyl.

12. A compound as claimed in claim 1 selected from-:
. N-J1-(2(S)-carboxy-3-(S)-lysylaminopropyl)-1-cyciopentanecarbonyl)-(S)-tyrosine, N-{1-}2(S)-carboxy-3-
ad (N2-methanesulphonyl-(S)lysylamino)propyl}-1-cyclopentanecarbonyl}-(S)-tyrosine, N-{1-[2(S)-carboxy-
3-(N%-2-furoyl-(S)-lysylamino)propyl}- 1-cyclopentanecarbonyl}-(S)-tyrosine, N-{1-[2(S)-carboxy-3-(N2-
acetyl-(S)-lysylamino)propyl]-1-cyclopentanecarbonyl}-(S)-4-methoxyphenylalanine, N-[1-(2-carboxy-3-
(S)-lysylaminopropyl-1-cyciopentanecarbonyi}-3-methanesulphonamidophenylalanine, N-{1-[2-carboxy-
- 3~(N>-methanesulphonyl-(S)-lysylamino)propyl]-1-cyclopentanecarbonyl}-3-methanesulphonamidophe
50 nylalanine, N-{1-[2(S)-carboxy-3-(N2-acetyl-(S)-lysylamino)propyli}-1-cyciopentanecarbonyl}-(S)-3-me-
thanesulphonamidophenylalanine, and N-{1-[2(S)-carboxy-3-(N2-phenylsulphonyl-(S)-lysylamino)pro-
. pyl}H1-cyclopentanecarbonyl}-(S)-tyrosine, and pharmaceutically acceptable salts and biolabile ester der-
* ivatives thereof.

85  13. Apharmacsutical composition comprising a compound of the formula (1) or (1) as claimed in any one of
claims 1 fo 12 or a pharmaceutically acceptable salt thereof or bioprecursor therefor, together with a phar-
maceutically acceptable diluent or carrier.
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wherein:
A completes & 5 or 6 membered carbocyclic ring which may be saturated or monounsaturated;
R is H or (C4-C,)alkyt;
R and R#* are each independently H, (C4-Cg)alkyl, (Cs-C;)cycloalkyl, benzyl, or an alternative bio-
labile ester-forming group;
' L " Y is either a direct bond or an alkylene group of from 1 fo 6 carbon atoms which may be straight
or branched chain;
R2is H, aryl, heterocyclyl, RECONRS-, R"TNRSCO-, R’INR5SO,- or RESO,NRS-, with the praviso that
Y is not a direct bond when R2 is H, aryl or heterocyclyi;
wherein RS is H, (C4-Cg)alkyl or aryl{C,-Cq)alkyl;
R8s (C4-Cg)alkyl, aryl, aryl{C,-Cg)alkyl, heterocyclyl, heterocyclyl(C-Cg)alkyl or a group of the for-

25

mula:
9
o I
R10__ C ——
i\-‘r I
R11
45

wherein R® is H, OH, (C-Cg)alkoxy, (C{-Cg)alkyl, hydroxy(C-Ce)alkyl, ary}(C,-Cg)alkyl, {C~Ce)alkenyl,
heterocyclyl, heterocyclyl(C;-Cg)alkyl, R12CONH-, R12SO,NH- or (R13),N-;
R and R" are each independently H or (C,-Cg)alkyl; .
or R1% is H and R" is amino(C,-Cg)alkyl, imidazolylmethyl, aryl, aryl{(C,-Cg)alkyl, aryl(C,-Cg)alkoxy(C;-
50 Ce)alkoxy, hydroxy(C;-Ce)alkyl or methylithio(C;-Cg)alkyl; or the two groups R1% and R! are joined togeth-
er to form, with the carbon atom to which they are attached, a 3 to 6 membered carbocyclic ring or a pyr-
rolidine or piperidine ring which may optionally be substituted by amino, (C,-C,)alkanoyl! or aroyl;
R12 s (C4-Ce)alkyl, (C5-Cr)oycloalkyl, aryl, aryl(Cs-Ce)alkyl, heterocyciyl or heterocyclyl(Cy-Ce)alkyl;
. each R13 is H, (C-Cg)alkyl, aryl(C,-Cg)aikyl or the two groups R'? are taken together to form, with
55 the nitrogen to which they are attached, a pyrrolidinyl, piperidino, morpholino, piperazinyl or N-(C,-C,)al-
kyl-piperazinyl group;
R7is (C-Cgalicyl, aryl, aryl(C;-Cg)alkyl, heterocyclyl, heterocyclyl(C-Ce)alkyl or a group of the formula:
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R -CH 35 2Q dans | aquelle Ri' -reprbsent e
H. un groups hal ogena, 4-0OH, 4-(al koxy en C, A CO, 4-(cycloalk A
C7), 4-(alcenyloxy en C2 A CO, 4-[(ed&kssepoem C, A CO ca mm@‘&mﬁ“\
4-[ (¢ycl oal koxy en C3 a c7)carbony- |oxyl ou 3-(alkyle e ) * et
R20 represente H, un groups alkyle en Ct a C4, al koxy en A 40 4,
al canoyle en C2 A-C, ou hal ogbno; ou bl en R3, reprosente un groups de

formul e: -CHi r -CH2l ou dans laquelle lesdits
groupes peuvent itre facultativenment sjgostitubs aur |a noyau benz6ni que
condensbzavec des groupes al kyle en & A~ —alkoxy an C, a C4, OH,

hal ogeno ou CF3. 2. Conpose sulvant |la re‘/endi_cation 1, dans lequel A

reprbsente un groups (CH2)4 et Rl represen{{n H, r6- pondant a la fornule:
56 96 * EP O 358 398 111 111111 11111 11111

111IM*C 10 L Nwhe%in aﬁaﬁd R‘gre as previously defined and R# @a&zﬂ&)—, R120CH,- or R150CO, wherein R12

and R*3 are as previously defined and R15 is (C,-Cg)alkyl, (Cs-C7)cycloalkyl or aryl{C-Cg)alkyl; and
R8 is (C4-Cg)alkyl, aryl, aryl(C;-Cg)alkyl, heterocyclyl or heterocyclyl{C,-Cg)alkyl;
R3 is a group of the formula:

15
16

—CH

20

RZO

wherein R'8 is H, halo, 4-OH, 4-(C,-C, alkoxy), 4-(C-C7 cycloalkoxy), 4-(C>-Cg alkenyloxy), 4-[(C+-C, al-
25 koxy)carbonyloxy), 4-[(Cs-C7 cycloalkoxy)carbonyloxy], or 3-(C4+-C, alkyl)SO.NH-; and R20is H,(C4-C,) al-

kyl, (C4-Cy)alkoxy(C,-Ce)alkanoyl or halo;

or R3 is a group of the formula:

30 -
-~CH CH,

2
| or - I

™

wherein said groups may optionally be substituted in the fused benzene ring by (C¢-Cy)alkyl, (C4-C,)al-
koxy, OH, halo or CF5; which process comprises removing one or both of the ester-forming or protecting
groups R'7 and R18, or if both are protecting groups, removing both protecting groups, and removing any
further protecting groups in R? and R?¥ from a compound of the formula:

Rl

] o Rz'—Y (A)/ R3'
™~ /

, c
cncnz/ ™~ CcoNu-CH

. \
_ Rnozc/ COZR18
50
wherein A and R are as previously defined, R? and R¥ are as defined for RZ and R3 with any reactive
- groups therein optionally protected and R'7 and R'® are as defined for R and R4 excluding H, or they are
conventional carboxylic acid protecting groups; and optionally forming a pharmaceutically acceptable salt
55 of the product.

2. Aprocess as claimed in claim 1 wherein the groups R'7 and R*® are independently selected from benzyl,
t-butyl, C4-C. alkyl and trimethyisilylethyl and said groups are removed by catalytic hydrogenation, treat-
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A,

10.

".

12.

13.

R;\ rocess as ﬁae}mesd u|1 SQHE thrg'n% sa &éﬂﬁi rs?ep t%n degnf;[%"our% X g:g%e E\da é

isoprbpyt, -Bufy, S6d-bEtyCEBuRA, Eyéloh yF, phidhet
onloxymethyl 5-{4-methyl-1,3-dioxolene-onyi)methyl, cyclohexyimethyil, cyclohexylcarboxyethyl, cyclo-
hexylacetoxyethyl, propionyloxyisobutyl, hexanoyloxyethyl, pentanoyloxyethyl, acetoxyethyl, acetoxy-
benzyl, pentanoloxybenzyl, cyclohexyloxycarbonyloxyethyl, butyloxycarbonyloxyethyl, isohutyloxycarbo-
nylethyl and ethoxycarbonyloxyethyl.

A process as claimed in claim 5 wherein said biolabile ester group is pivaloyloxymethyl.

A process as claimed in any one of claims 1 to 6 wherein R? is 4-hydroxybenzyi, 4-methoxybenzyl, or 3-
methanesulphonamidobenzyl, and the carbon atom to which it is attached is of (S) stereochemistry.

A process as claimed in any one of claim 1 to 6 wherein Y is CH,.
A process as claimed in any one of claims 1 to 8 wherein R2 is a group of the formula RECONRS.

A process as claimed in claim 9 wherein R is of formula R®R1PR11C- wherein R? is (R3),N-, R12S0,NH-
or R12CONH- wherein R12 and R13 are as previously defined, R is amino(C,-Cg)alkyl and R is H.

A process as claimed in claim 10 wherein RCO is (S)-lysyl or N2 substituted-(S)-lysyl of formula
RIR1RMCO- wherein R? is NH;, R2ZCONH or R12S0,NH and R'2 is as previously defined, R is 4-ami-
nobutyl and R is H.

A process as claimed in claim 11 wherein R®CO is (S)-lysyl, N>-methanesulphonyl-(S)-lysyl, N2-phenyl-
sulphonyl-(S)-lysyl or N2-acetyl-(S)-lysyl.

A process as ciaimed in claim 1 wherein said compound of formula | produced is selected from-:

N-[1-(2(S)-carboxy-3-(S)-lysylaminopropyl)- 1-cyclopentanecarbonyl]-(S)-tyrosine, N-{1-[2(S)-carboxy-3-
(N>-methanesulphonyl-{(S)-lysylamino)propyl]-1-cyclopentanecarbonyl}-(S)-tyrosine, N-{1-[2(S)-car-
boxy-3-(N2-2-furoyl-(S)-lysylamino)propyl}-1-cyclopentanecarbonyl}-(S)-tyrosine, N-{1-[2(S)-carboxy-3-
(N2-acetyl-(S)-lysylamino)propyil- 1-cyclopentanecarbonyl}-(S)-4-methoxyphenylalanine,  N-[1-(2-car-
boxy-3-(S)-lysylaminopropyl-1-cyclopentanecarbonyll-3-methanesulphonamidophenylalanine, N-{1-{2-
carboxy-3-(N2methanesulphonyl-(8)-lysylamino)propyl]-1-cyclopentanecarbonyl}-3-methanesulphona
midophenylalanine,  N-{1-[2(S)-carboxy-3-(N2-acetyl-(S)-lysylamino)propyl}-1-cyciopentanecarbonyi}-

. {S)-3-methanesulphonamidophenylalanine, and N-{1-[2(S)-carboxy-3-(N2-phenylsulphonyl-(S)-lysylami-

no)propyll-1-cyclopentanecarbonyl)-(S)-tyrasine, and pharmaceutically acceptable salts and biolabile es-
ter derivatives thereof.
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groups (S)-lysyle ou (S)-lysyle NL substitub de formule ROR

| aquel | e RO represente un group. NH2, gplegSdiigou R Zm d A
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t anecar bonyl ) - (S) - 4- n6t hoxyphl nyl cinm'zrﬁ, GONH-CH
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car bon",d/] - 3- nbt hanesul f onam gagfthnyl al anine, la 2

N-{1-[ 2- cf&r boxy- 3- ( N2- m~t hanesul fonyl - (S) -1 ysyi ami -

no) propyl ] - 1-cycl opent anecar bonyi ) - 3- mthhnesui f onam dophbnyl ai ni ne, |a
N-{1-[2(S)-carboxy-3-(N2-

sactot-(9)!I ysyaﬂnﬁrwe&m anheiimbdRIBBRS ddrdbah artidvoriatter diriitwolnesul f onam dop
hbnyi al ani ne, et | @ einen 5- oder 6-gliedrigen carbocyclischen Ring vervolistindigt, der gesattigt oder monounge-
65N-{ 1- [ 2§ S) carsamugseidkéiz - phbny! sul f onyi - (S) - 1 ysyl ami no) pr opyq] - 1- cydi opent
anecar bonyl )} (S) -t \R*biudadC-@PAkyHstr S sel s ai nsl que | eurs esters

bi ol og¥quenent | abiR wuns R, jeiveils weabbiinglg diu (ORCHAkELACLR)Croloalyl, Benzyl oderleing alletriative bio-
111111 liiil 12dbild edtérbilderide GFUPp@siBH8 398 Si *¢c L M S* 13.
Conposi ti,gn phar nadentwedas einedinide Binding odereinedlipengeuppemif hisfitobiersioffaterpery dig gerade
sui vant | une pde1vernejgtietinssinkannelskil cati ons | a 12 ou un de ses sels

I
phar maceut i quenent REHASP Hetsrosgcivl, RECONRERINREGR:, RINR*SG.-0derREIQ,NRS- ist, mitder Magabe,
daB Y nicht eine direkte Bindung ist, wenn R2 H, Aryl oder Heterocyclyl ist;

K,z . worin R8 H, (C-Cg)Alkyl oder Aryl{C,-Cg)alky! ist;
™~ %0 RS (C4-Cg)Alkyl, Aryl, Aryl(C,-Cg)alkyl, Heterocyclyl, Heterocyclyl(C,-Cg)alkyl oder eine Gruppe der
Formel
1?9
35 Rl 0 . c -
llzl 1

ist, worin R® H, OH, (C,-Cg)Alkoxy, (C;-Cg)Alkyl, Hydroxy(C;-Cg)alkyl, Aryl{C;-Cg)alkyl, {C,-Cg)Alkenyl,
Heterocyclyl, Heterocyciyl(C,-Cg)alkyl, R12CONH-, R1280,NH- oder (R13),N- ist;
40 R1? und Rt jeweils unabhéngig H oder (C,-Cg)Alkyl sind;

N oder R1® H und R Amino{C,-Cg)alky!, imidazolylmethyl, Aryl, Aryl(C+-Cg)alkyl, Aryl(C4-Cg)alkoxy(C,-
Ce)alkoxy, Hydroxy(C;-Cg)alkyl oder Methyithio(C;-Cg)alkyl ist; oder die beiden Gruppen R'® und R wer-
den verbunden, um mit dem Kohlenstoffatom, an welches sie gebunden sind, einen 3- bis 6-gliedrigen
carbocyclischen Ring oder einen Pyrrolidin- oder Piperidinring zu bilden, der wahlweise durch Amino, (C.-

45 C,)Alkanoyl oder Aroyl substituiert sein kann; '
R12 (C,-Cg)Alkyl, (C3-C;)Cycloalkyl, Aryl, Aryl(Cs-Cg)alkyl, Heterocyclyl oder Heterocyclyl(C,-
Ce)alkyl ist;
jedes R13 H, (C4-Cg)Alkyl, Aryl{(C+-Cg)alky! ist oder die beiden Gruppen R'3 zusammen genommen
werden, um mit dem Stickstoff, an welchen sie gebunden sind, eine Pyrrolidinyl-, Piperidino-, Morpholino-,
50 - Piperazinyl- oder N-(C4-C,)Alkylpiperazinylgruppe zu bilden;
R7 (C4+-Cg)Alkyl, Aryl, Aryl(C4-Cg)alkyl, Heterocyclyl, Heterocyclyl(C,-Cg)aikyl oder eine Gruppe der
Formel

14
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bi ol ogi quos, on associ ation avec un diluant ou support _phar rraceutli‘ﬂuerrent
”!ﬁm que

acceptable. 5 14 Conpose de farmule (1) ou (11) ‘su m!unllﬂl s H!Hon

des revendications 1 A 12" ou un de sgpo@ssspslar- nac _
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des rovendi cati ons gs ef dfumpd s For Ses sol 5 "phar maceut1 quetrent
accept abl gs, pour I'a production un medi canent destine au traltenent de
| " hypertonsion, de |'insuffisance cardlaque ou ded'insuffisance renale.
Rovendl cati ons pour 108 Etats contractant ivalkts ES, GR i 15 1. Procedo
do preparation d' un conposi de fornule: 7 CON1IH-CH "I C 2
4 25 ~~RO C —cH _ CO7R 25
2 (1) dans laquelle: -/7 30 ,& C un noyau carbocycli que

pent a- ou hexagonal qui pout Atre sature ou nond-igisatur6; R represente H
ou un group. alkyle en ClL A C4; R et R4 represenfent chacun i ndependanment

H un groups alfylin R négeﬁf‘aoﬁ%%,@ LAk, £{E idatkoxy]) S0EYG A BHELE
gr oups~¥or mant djjug &mm&ﬁ,mﬂ»@gﬁfﬁk ibbriy ffﬁ%s@ I ﬁﬁﬁrﬁ‘s GRB Y,
directe 6t un qcp@.pg(syakds;d4msxyma;mnkan&,? @hﬂ?@'%ﬁ%%&ﬁs'?mkﬁm ¢ FORHGI "

~CB -cH,
— ¥

25 ist, worin diese Gruppen wahiweise im kondensierten Benzoiring durch (C;-C,)Alkyl, (C+~C,)Alkoxy, OH,
Halogen oder CF; substituiert sein knnen.

2, Verbindung nach Anspruch 1, worin A (CH,), ist und R H ist, mit der Formel!

: 30
) 23
CﬁCHZ com{-cn/
35 4
RO,C ~ o,z
(II1).
40 : .
O 3. Verbindung nach Anspruch 1 oder 2, worin einer der Substituenten R und R# eine biolabile esterbiidende
N Gruppe ist. _
4. Verbindung nach Anspruch 3, worin die biolabile esterbildende Gruppe ausgewahit ist aus Ethyl, Indanyl,
- pu Isopropyl, n-Butyl, sek-Butyl, t-Butyl, Cyclohexyl, Benzyl, Phenethyl, Phenpropyl, Acetonyl, Glyceryl,

Pivaloyloxymethyl, 5-(4-Methyl-1,3-dioxolen-onyl)methyl, Cyclohexylmethyl, Cyclohexylcarboxyethyl,
Cyclohexylacetoxysthyl, Propionyloxyisobutyl, Hexanoyloxyethyl, Pentanoyloxyethyl, Acetoxyethyl,
Acsetoxybenzyl, Pentanoloxybenzyl, Cyclohexyloxycarbonyloxyethyl, Butyloxycarbonyloxyethyi, Isobutyl-
oxycarbonylethy! und Ethoxycarbonyloxyethyi.

5 s Verbindung nach Anspruch 4, worin die biolabile Estergruppe Pivaloyloxymethyl ist.

6. Verbindung nach irgendeinem der Anspriiche 1 bis 5, worin R3 4-Hydroxybenzyl, 4-Methoxybenzyl oder
3-Methansulfonamidobenzyl ist und das Kohlenstoffatom, an das es gebunden ist, sich in (S)-Stereoche-
mie befindet.

7. Verbindung nach irgendeinem der Anspriiche 1 bis 5, worin Y CH, ist.
8. Verbindung nach irgendeinem der Anspriiche 1 bis 7, worin R2 eine Gruppe der Formel RECONRS ist.
91
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CONH, R12SO2NH ou (RI3)2N-; Rl et RI' repr~sentent chacun | ndependanment H
ou un gr oupe11al\495bine0ﬂsmaft!lf\mmr®m10 warintRCD (Sbysyl. NsMetbapsutoryt-(SRivav, NG Phenyleuiforyl-(3)
group. ami noal k‘y?Ve"@hN@cem-@n‘ysvll?h dazol yi n6t hyl e, aryI e, aryI ( al kyI e en

C, 6A&G‘d) alko £n a CO -éa_lk dro
en ClL ab Co tanm %!V%_g o T ey, We thansul )-
et R'' sont reyp e NS Calbof PR 2 46 ,%
fixes,_»--un noyay, Ubrat. \a X A0

n&%ﬁf ﬁL.{yel NGO e 1

pi perisd¥ne qui I1-@ldalo p%ng;,.g&,ll ]_&ﬁ,g@

al canoyl &5 on C%alﬁid rglblaﬂﬁ\oy {1- ﬁ-%arboxfﬁ oty f yI -Iysylammo)propyl]-1-cyclopeﬁ'tanca

M S bonyl}-3-methansulfonamidophenylalanin, N-{1-[2(S)-Carboxy-3-(N2-acetyl-(S)-lysylamino)propyi}-1-
cyclopentancarbonyl}-(S)-3-methansulfonamidophenylalanin und N-{1-[2(S)-Carboxy-3-(N2-phenylsulfo-
nyl-(S)-lysylamino)propyl]-1-cyclopentancarbonyi}-(S)-tyrosin und pharmazeutisch annehmbaren Saizen
und biolabilen Esterderivaten derselben.

o 18. Pharmazeutische Zusammensetzung, umfassend eine Verbindung der Formel () oder (Il) nach irgend-
N einem der Anspriiche 1 bis 12 oder ein pharmazeutisch annehmbares Salz derselben oder einen Biovor-
' " laufer dafiir, zusammen mit einem pharmazeutisch annehmbaren Verdiinnungsmittel oder Tréger.

25 14. Verbindung der Formel (I) oder (Il) nach irgendeinem der Anspriiche 1 bis 12 oder ein pharmazeutisch
annehmbares Salz derselben oder ein Biovorldufer daflir zur Verwendung in der Medizin, insbesondere
' zur Behandiung von Hypertension, Herzversagen oder Niereninsuffizienz.

I 15. Verwendung einer Verbindung der Formet (I} oder (H) nach irgendeinem der Anspriiche 1 bis 12 oder eines
30 pharmazeutisch annehmbaren Salzes derselben zur Herstellung eines Arzneimitteis zur Behandlung von
Hypertension, Herzversagen oder Niereninsuffizienz.
Patentanspriiche fiir folgende Vertragsstaaten : ES, GR

8 1. Verfahren zur Herstellung einer Verbindung der Formel

A R
c 4 RZ-y ( 3/ &
s Cc yd
~ >cncnz/ ™ con-cu
N 4
RO, C Co,R
45 (I)
worin .
A einen 5- oder 6-gliedrigen carbocyclischen Ring vervolisténdigt, der geséattigt oder monounge-
50 séttigt sein kann;

R! H oder (C4-C,)AlkV! ist;

R und R# jeweils unabhngig H, (C:-Cg)Alkyl, (C3-C;)Cycloalkyl, Benzyl oder eine alternative bio-
. labile esterbildende Gruppe sind;

Y entweder eine direkte Bindung oder eine Alkylengruppe mit 1 bis 6 Kohlenstoffatomen, die gerade
55 oder verzweigtkettig sein kann, ist;

R2H, Aryl, Heterocyclyl, RRCONRS-, R’INRSCO-, R"TNRSSO,- oder R8SO,NRS- ist, mit der MaRgabe,
daf Y nicht eine direkte Bindung ist, wenn R2 H, Aryl oder Heterocyclyl ist;
worin RS H, (C,-Cg)Alkyl oder Aryl(C,-Cg)alkyl ist;
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jedes R13 H, (C-Cg)Alkyl, Aryl{(C.-Cgq)alkyl ist oder die beiden Gruppen R13 zusammen genommen
werden, um mit dem Stickstoff, an weichen sie gebunden sind, eine Pyrrolidinyl-, Piperidino-,
Morpholino-, Piperazinyl- oder N-(C,-C,)Alkylpiperazinylgruppe zu bilden;

R7 (C4-Cg)Alkyl, Aryl, Aryl(C4-Cg)alkyl, Heterocyclyl, Heterocyclyl(C4-Cg)alky! oder eine Gruppe der
Formel

Ist, worin R1% und R wie oben definiert sind und R4 (R13),NCO-, R120CH,- oder R150CO Ist, worin R12
und R13 wie oben definiert sind und R15 (C;-Cg)Alkyl, (C3-C;)Cycloalkyl oder Aryl(C4-Cg)alkyl ist; und

R® (C;~-Cg)Alkyl, Aryl, Aryl(C,-Cg)alkyl, Heterocyclyl oder Heterocyciyl(C4-Cg)altkyl ist;

R3 eine Gruppe der Formel

116

emeCH

R20
ist, worin R1¢ H, Halogen, 4-OH, 4-(C,-Ce-Alkoxy), 4-(Cs-CCycloalkoxy), 4-(C,-Ce-Alkenyloxy), 4-[(C,-
Ce-Alkoxy)carbonyloxy], 4-[(Cs-C+-Cycloalkoxy)carbonyloxy] oder 3-(C4-C4-Alkyl)}-SO,NH- ist und R2¢ H,
(C+-C4)Alkyl, (C1-C4)Alkoxy, (C,-Cs)-Alkanoyl oder Halogen ist;
oder R3 gine Gruppe der Formel

~cH, ~CH,
@ L

ist, worin diese Gruppen wahlweise im kondensierten Benzolring durch (C4-C,)Alkyl, (C4-C,)Alkoxy, OH,
Halogen oder CF; substituiert sein kénnen, das umfait das Entfernen einer oder beider esterbildender
oder schiitzender Gruppen R und R?® oder, wenn beide Schuitzgruppen sind, das Entfernen beider
Schutzgruppen und das Entfernen irgendwelcher weiterer Schutzgruppen in R? und R¥ aus einer Ver-

a3



35 -CH2 -CH2 2 - ===== ou 40

dens Iaquelle | esdits groupes peuvent etre facultatlve rie
noyau benzbni que condense 48 a\gpm e sgaBEioupes al kwﬂ ! E‘W‘m‘
al koxy en C1 A C4, OH, hal ogeno ou CF3. prochdA qul co I T8l ner

| " un des, ou I@&uge&g,:or%pupes formant un ester ou groupes pro- tect eurs
Rl7 et R's ou en ces deux groupes sontdes groupes protecteurs,

el i m nerl es deux groupes protecteurs, et Alim ner nl nporte quel s aut res
groupes protecteurs dens R et R3 d un co osbg e for- mule: 50 85 99 EP

0 358 39g Bl |er|'_§|||||||||( >c L M§ * 2'A 5

IE)WR -y ) ~~~R - HC 2CONH- CH
cucu — T~ conu-cu

- 7. /7 \ 18

10 R™0,C CO,R

worin A und R! wie oben definiert sind, R? und R¥ wie fir R2 und R3 definiert sind, wobei irgendweliche
I reaktiven Gruppen darin fakultativ geschiitzt sind,und R'7 und R*® wie fir Rund R* ausschlieflich H de-
Ly finiert sind oder sie Gibliche Carbons&ureschutzgruppen sind, und das fakultative Bilden eines pharma-
zeutisch annehmbaren Saizes des Produktes.

2. Verfahren nach Anspruch 1, worin die Gruppen RY7 und R'® unabhéngig ausgew&hit sind aus Benzyl, t-
Butyl, C,-C-Alkyl und Trimethyisilylethyl und diese Gruppen durch katalytische Hydrierung, Behandiung
mit Chiorwasserstoff oder Trifluoressigs&ure, waRrige Hydrolyse bzw. Behandlung mit Tetrabutylammo-
niumfluorid entfernt werden.

\_, 3. - Verfahren nach Anspruch 1 oder 2, worin A (CH,), ist und R1 H ist, mit der Formel

;- ' CHCH " CONH-CH

worin R, R, R3 und R* wie oben definiert sind.

4. Verfahren nach Anspruch 1 oder 2, worin einer von R'7 und RS eine biolabile esterbildende Gruppe ist,
die nicht entfernt wird.

§. Verfahren nach Anspruch 4, worin die biolabile esterbildende Gruppe ausgewahit ist aus Ethyl, indanyl,
isopropyl, n-Butyl, sek-Butyl, t-Butyl, Cyciohexyl, Benzyl, Phenethyl, Phenpropyl, Acetonyl, Glyceryl,
Pivaloyloxymethyl, 5-(4-Methyl-1,3-dioxolen-onyl)methyi, Cyclohexyimethyi, Cyclohexylcarboxyethyl,

40 " Cyclohexylacetoxyethyl, Propionyloxyisobutyl, Hexanoyloxyethyl, Pentanoyloxyethyl, Acetoxyethyl,
\/ Acstoxybenzyl, Pentanoloxybenzyl, Cyclohexyloxycarbonyloxyethyl, Butyloxycarbonyloxyethyl, Isobutyl-
oxycarbonylethyl und Ethoxycarbonyloxyethyl. _

6. Verfahren nach Anspruch 5, worin die biolabile Estergruppe Pivaloyloxymethy! ist.

7. Verfahren nach irgendeinem der Anspriiche 1 bis 6, worin R3 4-Hydroxybenzyi, 4-Methoxybenzy| oder 3~
Methansulfonamidobenzyl ist und das Kohlenstoffatom, an das es gebunden ist, sich in (S)-Stereochemie
befindet.

F

s0 8. Verfahren nach irgendeinem der Anspriiche 1 bis 8, worin Y CH; ist.
9. Verfahren nach irgendeinem der Anspriiche 1 bis 8, worin R2 eine Gruppe der Formel RECONRSE ist.

10. Verfahren nach Anspruch 9, worin R® die Formel R9R1°R"1C- hat, worin R® (R'3),N-, R12SO,NH- oder R12

55 CONH- ist, worin R2 und R13 wie oben definiert sind, R" Amino(C,-Cq)alkyl ist und R1 H ist.

11. Verfahren nach Anspruch 10, worin R6CO (S)-Lysyl oder N2-substituiertes-(S)-Lysyl der Formel
RER1RMCO- ist, worin R? NH,, R12CONH oder R12SO,NH istund R'2wie oben definiert ist, R* Aminobutyl
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10~ 02C TCORI—dans | aquelTe"
Aet Ri rbpondent aux .definitions.précites, RZ st R3' r6p

d6finitons men- tlonnees pour R2 et ﬂ&lmecsmi nporte que mgmlﬁ!“"“ III
qgu'ilss portent facultativement protbges, et .5 et* Re

aux défi ni tbong, mentd.panées pour Rat R a |'excl usbon de H, ou bI en

r epr 6sent ent des groupes protecteurs d'aci des carboxyliques classiques, et
a former faagl Vétahés RdAanspruch 1, whihdRe0® (S)Lfuv, NOMEh@BilfoRd-(SHReAN2PhehyisifoReiE)! .

2. Proc6d6 suilysynoder NeAdegM@pEsyCiat hon 1, dans | equel |ea groupes R17 et R's
sont cholsis indb ndannent entre des groupes benzyle, tertlobutyle, alkyle

en Cl Cu C21&t Ver Apgprysh Aywasin die hergaste|ite Yerhindyung dep Fermet | ausgeywahiest aysar
hydr ogbnat | on Bt- 3 '3'@?":X?V!%PFPPY§\7&°"?P§"'EWF'@P'I¥H @W‘Pﬂf‘dr B ‘Eﬁ@'ﬁ%\"”"y'&

acide trifl UMHFM%_ "WW@”‘“P @éyl gopeatagagrbe YQT@E‘VFB’M (FyCarboxy-3-
quorure de t 6fY:2vre rol

? Ryl yl}- )-tyrgs ’? 'é%! gg -3r(ly*-ace-

revendi cat bon &ﬁcy;? - PRN "es 7 %

(CH2) 4 et RL rd ’;‘ 3‘1“5* ?‘B’F pﬁ?%""ﬂa 'd -12- g)@‘

R3 8 X2CHOQ : -cyclopentanca onyl}-3-methansu nami opha:%
tyl (S)- )pro 1+ open ncarbonyl 3-metha
- (Q b fé— S%-:E §pe carbo-

Proc6d1,,,sul van 8- Bied E

des groufes Rldlot S repre- sente un group ormant un eas er

bbol ogi quenent labile, et ledit groups nWst pas 611m n6. 5. Pr oc6d6

sul vant| a r py¢estdicatibh®#nN 4. dans | equel |e groupe formant un eater

bol ogi quenent | abile est choisl 40 entre | ea groupes 6thyle, indanyle,

| sopr opy).e, Rendicitidne poiifies [Etity béntractintd suiinyd CAT, BECCH,DE FRoGBITAYLE NL, SE

phbnet hyl'e, phenpropyle, scetonyle, glyc6ryle, pival oyl oxyntthyle,

5-( 4~®t hyl 4.1, Gerolosédd fermasleony | ) ny-

Rl

25 * A
. (7 e
R™-Y ¢ oK

. : >cncnz/ ™\ CoNE~CH -
} 4
5 : RO,C Co, R
(n
35 ot ses sels pharmaceutiquement acceptables, ainsi que leurs précurseurs biologiques, formule dans le-
quelle :

A compleéte un cycle carbocyclique penta- ou hexagonal qui peut étre saturé ou mono-insaturé ;
R1 représente H ou un groupe alkyleen C, 4 C, ;
R et R4 représentent chacun indépendamment H, un groupe alkyle en C, & Cg, cycloalkyle en C,
40 & Cy, benzyle ou un autre groupe formant un ester, biologiquement labile ;
\\/ Y représente une liaison directe ou un groupe alkyléne ayant 1 & 6 atomes de carbone, qui peut
étre & chafne droite ou ramifiée ;
R2 représente H, un groupe aryle, hétérocyclyle, RECONRS-, R'NRSCO-, R'NR®SO,- ou
R8SO,NRS-, sous réserve que Y ne représente pas une liaison directe lorsque R2 représente H, un groupe
- 4% aryle ou hétérocyclyle ;
RS représentant H, un groupe alkyle en C; a Cg ou aryl-(alkyle en C, & Cg) ;
Ré¢ représente un groupe alkyle en C, & Cg, aryle, aryl-(alkyle en C, & Cg), hétérocyclyle, hétéro-
cyclyl-(alkyle en C; & Cg) ou un groupe de formule :

11
55 R

dans laquelle R? représente H, un groupe OH, alkoxy en C, & Cq, alkyle en C, & Cq, hydroxyalkyle en C,
& Cq, aryl-(alkyle en C, & Cg), alcényle en C; & Cg, hétérocyclyle, hétérocyclyl-(alkyle en C4 & Cg), R12



t hyl e, cyci ohexyl net hyl e, cydohexyl car boxybt hyl e, cI ohexyl ac6t o nlth yi e,

propi onyl oxyl sobutyl e, hexanoyl oxy6t hyl.e, pentanoylox
acet oxybt hyl e, acet oxybenzyl e, pent ae®bssesegBry! €, mnm"l'"“l""l' I“I
hexyl‘oxycar bonyl oxy6t hyl e, butyIoxycarbonyloxyethyle
I sobut yl oxycar eyl W%bEN Bu‘qg,Jy Qxycarbony- |oxy6thyle. 6. Procéd6 suivant
l'a revendl cation 5R1°‘1§'ﬁ"$re B&M%ht ch&uﬂfn@é{:ﬂﬁuafn%m uH&oﬁﬁﬁi‘&le eP@CH &Qbﬂﬂﬁ%ﬁt
labile, est |egaiONBRTbpredents h@gswmmmbwei C, & €y, I iy, Mgt ar}i-(@43 en C,
quel conque des alcRVapdbikey sPEi Ch)-GikSey e BIEC, Hgdi6iyalksio dny b CS 6L théthyithio GHIIGIeIRA C,
4- hy- dr gxybenays,s oudenTob Beux\givapbs Wicst RY sent Puhil ﬁdiﬁﬁ:ﬂhér GREYVadMB a6 carbone adiuel ils
| " at ome de car laénbaxesivyaul carb6&tlighd ti6a hexagohs] ou bindyadpyProidine L ipérid)ne qbi.peut étre
Pr ocWIA sul vantaclifativementisatistiing ayee uriigréupe aminb,chicamdyle®n €, 4 ClouGroytldans | equel Y
representb un gr ouB% répréSentdin ghoupe dkyleceadha Sy cycivalkylé entl ady.ak v anyiielkyleen C, & Cq),
revendi cat bons hétéréeyglyle da hégérbayclyi¢dikyl@2n Cepl)sent e un group. de for- nule
RGCONRG. 10100 10 chaivegragé RE nepragertte H,ain grovreratkyle a0 €A Cedaryle(aline dndy & &) oRblen les
repond |a for deixgrauoRRITspeiTéunispouriormerevee 'qtmne dazotp mepel e sont fiixée up gloupe pyrroli-
(RI3) 2N-, R12SdipNpspipgiimmarpifino. pledrzinyie oy SHalkylpend: aRugiréresiedent aux
definitlons pracit Beweprégante un gruprsaliiesn Gna Ge. » G0 SrarfpIRaN AcCels RéteroCYplYIEs Siéfdro-
R10 reﬂresente"ﬁ' -glkylq en Sy & ok oingraupe daformiles oy endl i cati on 10, dens | equel
RGCO repffesente un groups (S)-lysyle ou (S)-l1ysyle N2 substitu6 de fornule
ROR1OR 1CO- dens laquelle RO represente un_ggoupe NH2, R12CONH ou R12SO2NH
et R12 r6pond A ls definition precitee, Rl represente un groups

4-am nobutyle et R10 represente H glo C
2 |
rll
\.,,/ ' dans laquelle R et R répondent aux définitions précitées et R représente un groupe (R'3),NCO-,

R'ZOCHZ- ou R"0OCO, dans lequel R'2 st R*3 répondent aux définitions précitées et R15 représente un
groupe alkyle en C; & Cg, cycloalkyle en C; & C; ou aryl-(alkyle en C, & Cg) ; et

2 R8 représente un groupe alkyle en C, & Cg, aryle, aryl-(alkyle en C, & Cg), hétérocyclyle ou hété-
rocyclyl-(alkyle en C; 4 Cq) ;
' R3 représente un groupe de formule :
\\/ 30 R16
--—-—CHZ
35 : Rzo
dans laquelie R1® représente H, un groupe halogéno, 4-OH, 4-(alkoxy en C, & Cg), 4-(cycloalkoxy en C;
a C;), 4-(alcényloxy en C, & Cg), 4-[(alkoxy en C, & Cg)carbonyloxyl, 4-[(cycloalkoxy en C, & c;)carbony-
loxy] ou 3-(alkyle en C; & C;)SO,NH- ; et R2? représente H, un groupe alkyle en C; & C,, alkoxy en C, &
40 C,. alcanoyle en C, & Cq ou halogéno ; ou bien R3 représente un groupe de formule :
~CH )
- ud 2 ] o l l
. u N\
.; - §
% dans laquelle lesdits groupes peuvent étre facultativement substitués sur e noyau benzénique condensé
avec des groupes alkyle en C, & C,, alkoxy en C, & C,, OH, halogéno ou CFs.
2. Composé suivant la revendication 1, dans lequel A représente un groupe (CH,), et R! représents H, ré-
" pondant & la formule :
65
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| 12. Proc6d6 sulvant ia revendbcatlon 11, dans |equel | groupe ReCO

représente un group..(S)-lysyle,. NL.10. . nBt hane e,

N2- phényi sul fonyl - (S)-1ysyi e ou N2- pftssssggdn- | ysyt j"mnrm'“mMWHMI vant

| a revendl cation 1, dans |equel |e conpose de formul & (I profult eat chols
entre: la N
[1-(2(S)-carboxy-3-(S)-iysylam nopro
e, Iha N{1-[ 2(S)-carboxy-3- (N2

met hanesul f onyl - (S) 4ysyi agri no~pr o
NL- [ 2( S) 3 car boxy- ok A

1- cycl opent anecar bonyl j-(S)tyrosin

openbnecar ba@Py6(S)-tyrosine, |s

_ ™~
3- (N22-furoyl -(S)-1ysyl am no) - '] - 1- cyd&98RtBhecar bonyl (S)-tyrosine, la
N-{ 1-[ 2(S) - car boxy- 3- { N2; /P‘z %P\cony‘( )ty ’
ac_6t_y| -(S)-iysyl am no) pr 8%3/?] - 1- cycl opent anecar bonyl ) - ( §) - 4- n6t hoxyphenyl al
ani e, la N[1-(2-carboxy-

3-(S)-1ymyl am nopropyl - 1- cycl opent anecar bonyl ] - 3- n6t hanesul f onam dophhnyl al
anine, la N-{1-[2-car-

boxy. 3- (N2- bt hanesul f onyl - (S) -1 ysyl anl®H0) propy| | - 1- cycl opent anecar bonyl - 3-
n6t hanesul f onam doph6- nyl al anine, |a

N-{1-L2(S-carboxy-3- (N2-acetyi-(S) | i amj. ng Ry |

)- (SY3Tne- 390 °°'Xp°s‘ti1|‘a’ @;w’é‘)ﬁﬁféb :Knﬁ @"’éﬁ‘?"%é?‘q‘é@'{'ﬁ' Fikdof G0t R RY R

N-{1-12(S)- car%‘f&?-’%-f Y e Vi garTonyl - ('S) -1 ysyl ami no) propyl ] - 1-

cycl opent angcaghifoNs suivantid séveéndibdin 3, Yand 164ubide Grolps fopinart @h xte, biiogiqoament labiie, rust

| abl es phar Mac giglsl ST GHbupas SRV, MBArFIR, isdfropyid; n-Blityls et butyld; tebtbbiiile, t@tiohexyle, ben-

20 zyle, phénéthyle, phenpropyle, acétonyle, glycéryle, pivaloyloxyméthyle, 5-(4-méthyl-1,3-dioxoléne-
onyl)méthyle,cyclohexylméthyle, cyclohexylcarboxyéthyle, cyclohexylacétoxyéthyle, propionyloxyisobu-
tyle, hexanoyloxyéthyle, pentanoyloxyéthyle, acétoxyéthyle, acétoxybenzyle, pentanoloxybenzyle, cyclo-

L hexyloxycarbonyloxyéthyle, butyloxycarbonyloxyéthyle, isobutyloxycarbonyléthyle et éthoxycarbony-

loxyéthyle. '

5. Compdsé suivant la revendication 4, dans lequel le groupe ester biologiquement labile est ie groupe pi-
valoyloxyméthyle.

E . 6. Composé suivantl'une quelconque des revendications 1 & 5, dans leque! R? représente un groupe 4-hy-
\;1 droxybenzyle, 4 -méthoxybenzyle ou 3 -méthanesulfonamidobenzyle, et I'atome de carbone auquel il est
- 30 fixé possdde la stéréochimie (S).

7. Composé suivant 'une qusiconque des revendications 1 & 5, dans lequel Y représente un grdupe CH,.

8. Composé suivant'une quelconque des revendications 1 a7, danslequel R2 représente un groupe de for-
35 mule RSCONRS,

9. 'Composé suivant la revendication 8, dans lequel R® répond & la formule RORORNC- dans laquelle R? re-
présente un groupe (R13);N-, R2S0,NH- ou R12CONH- dans lequel R!2 et R répondent aux définitions
précitées, R représente un groupe aminoalkyle en C, & Cq et R représente H.

10. Composé suivant la revendication 9, dans lequel R®CO représente un groupe (S)-lysyle ou (S)-lysyle N
K/ substitué de formule RIR19R11CO- dans laquelle R® représente un groupe NH,, R2CONH ou R12SO,NH
: et R2 répond & la définition précitée, R représente un groupe 4-aminobutyle et R'® représente H.

11. Composé suivant la revendication 10, dans lequel le groupe R8CO représente un groupe (S)-lysyle, N>
méthanesulfonyl-(S)-lysyle, N>-phénylsulfonyl-(S)-lysyle ou N2-acétyl-(S)-lysyle.

12. Composé suivant la revendication 1, choisi entre : la N-[1-(2(S)-carboxy-3-(S)-lysylaminopropyl)-1-cyclo-
pentariecarbonyl}-(S)-tyrosine, la N={1-[2(S)-carboxy-3-(N>méthanesulfonyi-(S)-lysylamino)propyl}-1-
cyclopentanecarbonyl}-(S)-tyrosine, la N-{1-(2(S)-carboxy-3-(N>-2-furoyl-(S)-lysylamino)-propyl]-1-cy-

5o clopentanecarbonyl}-(S)-tyrosine, la N-{1-[2(S)-carboxy-3-(N>acétyl-(S)-lysylamino)propyl]-1-cyclopen-
tanecarbonyi)-(S)-4-méthoxyphénylalanine, la N-[1-(2-carboxy-3-(S)-lysylaminopropyi-1-cyclopentane-
carbonyl]-3-méthanesulfonamidophénylalanine, la N-{1 -[2-carboxy-3-(N>-méthanesulfonyl-(S)-lysylami-

" no)propyl]-1-cyciopentanecarbonyi}-3-méthanesulfonamidophénylalanine, la N-{1-[2(S)-carboxy-3-(N-
acétyl-(S)-lysylamino)propyl]-1-cyclopentanecarbonyl}-(S)-s-méthanesulfonamidophénylalanine. et la

65 N-{1-[2(S)-carboxy-3-(N?-phénylsulfonyl-(S)-Iysylamino)propyl]-1-cyclopentanecarbonyl}-(S)-tyrosine.
et leurs sels ainsi que leurs esters biologiquement labiles, pharmaceutiquement acceptables.
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Composition pharmaceutique comprenant un composé de formule (1) ou (I1) suivant'une quelconque des
revendications 1 4 12 ou un de ses sels pharmaceutiquement acceptables, ou bien un de ses précurseurs
biologiques, en association avec un diluant ou support pharmaceutiquement acceptable.

Composé de formule (i) ou (I1) suivant I'une quelconque des revendications 1 &4 12 ou un de ses sels phar-
maceutiquement acceptables ou bien un de ses précurseurs biologiques, destiné & étre utilisé en méde-
cine, en particulier pour le traitement de I'hypertension, de I'insuffisance cardiaque ou de l'insuffisance
rénale. .

Utilisation d'un composé de formule (1) ou (lI) suivant I'une quelconque des revendications 14 12, ou d'un
de ses sels pharmaceutiquement acceptables, pour la production d'un médicament destiné au traitement
de 'hypertension, de I'insuffisance cardiaque ou de l'insuffisance rénale.

Revondlca‘tions pour les Etats contractants suivants : ES, GR

1.

Procédé de préparation d'un composé de formule :

e O

\ CHCE, -~ \CONH—CH
' Nco.rY

ROZC 2

(1)

'dans laquelle :

A complédte un noyau carbocyclique penta- ou hexagonal qui peut 8tre saturé ou mono-insaturs ;

R représente H ou un groupe alkkyleenC,a4C,;

R et R4 représentent chacun indépendamment H, un groupe alkyle en C, & C,, cycloalkyle enC;
& Cy, benzyle ou un autre groupe formant un ester, biologiquement labile ;

Y représente une liaison directe ou un groupe alkyléne ayant 1 4 6 atomes de carbone, qui peut
étre & chaine droite ou ramifiée ;

R2 représente H, un groupe aryle, hétérocyclyle, RSCONRS-, R’INRECO-, R'NRSSO.- ou
R8SO,NRS-, sous réserve que Y ne représente pas une liaison directe lorsque R2 représente H, un groupe
aryle ou hétérocyclyie ;

RS représentant H, un groupe alkyle en C; & Cq ou aryl-(alkyle en C, &4 Cg) ;

R® représente un groupe alkyle en C; & Cg, aryle, aryl-(alkyle en C, & Cg), hétérocyclyle, hétéro-
cyclyl-{alkyle en C, & Cg) ou un groupe de formule :

I
r10 &

|
r11

dans laquelie R? représente H, un groupe OH, alkoxy en C; & C, alkyle en C, & Cgq, hydroxyalkyle en C,
a Cg, aryi-(alkyle en Cy & C,), alcényle en C, & Cg, hétérocyclyle, hétérocyclyl-(alkyle en C; & Cg), R12
CONH-, R1280,NH- ou (R13);N-;

R et RY représentent chacun indépendamment H ou un groupe alkyle en C; & Cg ; ou R19 repré-
sente H ot R" représente un groupe aminoalkyle en C, & C,, imidazolylméthyle, aryle, aryl-( alkyle en C,
a Cg), aryl-(alkoxy en C, & Cg) -(alkoxy en C, & Cg), hydroxyalkyle en C, & Cg ou méthylthio-(alkyle en C,
& Cg) ; ou bien les deux groupes R1° et R sont réunis pour former, avec I'atome de carbone augquel ils
sont fixés, un noyau carbocyclique tri- & hexagonal ou un noyau pyrrolidine ou pipéridine qui peut &tre
facultativement substitué avec un groupe amino, alcanoyle en C; & C4 ou aroyle ;
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R12 rgprésente uin groupe alkyle en C, & Cg, cycloalkyle en C, & C;, aryle, aryi-(alkyle en C, & Cg),
hétérocyclyle ou hétérocyclyl-(alkyie en C, & Cg) ;

chaque groupe R'3 représente H, un groupe alkyle en C; & Cg, aryl-(alkyle en C, & Cg) ou bien les
deux groupes R sont réunis pour former, avec 'atome d'azote auquel ils sont fixés, un groupe pyrroli-
dinyle, pipéridino, morpholino, pipérazinyle ou N-(alkyie en C, & C4)pipérazinyle ; _

R7 représente un groupe alkyle en C; & C,, aryle, aryl-(alkyle en C; & Cg), hétérocyclyle, hétéro-
cyclyl-(alkyle en C; & Cg) ou un groupe de formule :

|
R10 L

l
N Rll

dans laquelle R1° et R répondent aux définitions précitées et R14 représente un groupe (R13),NCO-,
R120CH,- ou R150CO, dans lequel R2 et R12 répondent aux définitions précitées et R15 représente un
groupe alkyle en C; & Cg, cycloalkyle en C3 & C; ou aryl-(alkyle en C; & Cg) ; ot

R?® représente un groupe alkyle en C; & Cq, aryle, aryl-(alkyle en C, & Cg), hétérocyclyle ou hété-
rocyclyl-(alkyle en C; & Cg) ;

R3 représente un groupe de formule :

16

——CH ,

R20
dans Iéquelle R1¢ représente H, un groupe halogéno, 4-OH, 4-(alkoxy en C4 & Cg), 4-(cycloalkoxy en C;
4 C;), 4-(alcényloxy en C; & Cg), 4-[(alkoxy en C, & Cg)carbonyloxy], 4-[(cycloalkoxy en C; & C;)carbony-
loxy] ou 3-(alkyle en C, & C,)SO,NH- ; et R20 représente H, un groupe alkyle en C, 2 C,, alkoxy en C; &
C4, alcanoyle en C, & Cg ou halogéno ;
ou bien R? représente un groupe de formule :

] ou .

dans laquelle lesdits groupes peuvent &tre facultativement substitués sur le noyau benzénique condensé
avec des groupes alkyle en C, & C,, alkoxy en C, & C,, OH, halogéno ou CF;.

procédé qui consiste & éliminer I'un des, ou les deux, groupes formant un ester ou groupes pro-
tecteurs R17 et R18 ou bien, si ces deux groupes sont des groupes protecteurs, & éliminer les deux groupes
protecteurs, et & éliminer n'importe quels autres groupes protecteurs dans R? et R¥ d'un composé de for-
mule :
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1
2! A /R
R™ -Y ( > 3!
. R
//FHCHZ CONH-CH
17 \
R 02C co R18

2

dans laquelie Aet R répondent aux définitions précitées, R? et R¥ répondent aux définitions men-
tionnées pour R2 et R? avec n'importe quels groupes réactifs qu'ils portent facultativement protégés, et
RY et R*® répondent aux définitions mentionnées pour R et R* & l'exclusion de H, ou bien représentent
des groupes protecteurs d'acides carboxyliques classiques, et & former facultativement un sel pharma-
ceutiquement acceptable du prodult.

Procédé suivant ia revendication 1, dans lequel les groupes R17 et R18 sont choisis indépendamment entre
des groupes benzyle, tertiobutyle, alkyle en C, ou C, et triméthylsilyléthyle etlesdits groupes sont éliminés
par hydrogénation catalytique, traitement avec le chlorure d’hydrogéne ou I'acide trifluoracétique, hydro-
lyse aqueuse ou traitement avec le fiuorure de tétrabutylammonium, respectivement.

Procédé suivant la revendication 1 ou la revendication 2, dans lequel A représente un groupe {(CH.), et
R! représente H, répondant 4 la formule :

3
R%- R
\
couu-cn
2 4
RO c COZR

dans laquelle R, R?, R3 et R* répondent aux définitions précitées.

Procé&é suivant la revendication 1 ou la revendication 2, dans lequel I'un des groupes R17 et R18 repré-
sente un groupe formant un ester, biologiquement labile, et ledit groupe n’est pas éliminé.

Procédé suivantia revendication 4, dans lequel le groupe formant un ester biologiquement iabile est choisi
entre les groupes éthyle, indanyle, isopropyle, n-butyle, sec-butyle, tertiobutyle, cyclohexyle, benzyle,
phénéthyle, phenpropyle, acétonyle, glycéryle, pivaloyloxyméthyle, 5-(4-méthyl-1,3-dioxoléne-onyl)mé-
thyle, cyclohexyiméthyle, cyclohexylcarboxyéthyle, cyclohexylacétoxyéthyle, propionyloxyisobutyle,
hexanoyloxyéthyle, pentanoyloxyéthyle, acétoxyéthyle, acétoxybenzyle, pentanoloxybenzyle, cyclo-
hexyloxycarbonyloxyéthyle, butyloxycarbonyloxyéthyle, isobutyloxycarbonyléthyle et éthoxycarbony-
loxyéthyle.

Procédé suivant la revendication 5, dans lequel le groupe formant un ester, biologiquement labile, est le
groupe pivaloyloxyméthyle.

Procédé suivant 'une quelconque des revendications 1 & 6, dans lequel R3 représente un groupe 4-hy-
droxybenzyle, 4-méthoxybenzyle ou 3-méthanesuifonamidobenzyle, et I'atome de carbone auquel il est
fixé posséde la stéréochimie (S).

Procédé suivant 'une quelconque des revendications 1 a 6, dans lequel Y mprééente un groupe CH,.

Procédé suivant I'une quelconque des revendications 1 & 8, dans lequel R? représente un groupe de for-
mule RECONRS,

100
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Procédé suivant la revendication 9, dans lequel R® répond 2 la formule R®R1°R1C dans laguelle R? re-
présente un groupe (R13);N-, R12S0,NH- ou R12CONH- dans lequel R12 et R'3 répondent aux définitions
précitées, R représente un groupe aminoalkyle en C, & Cg et R" représente H.

EP 0 358 398 B1

Procédé suivant la revendication 10, dans lequel R8CO représente un groupe (S)-lysyle ou (S)-lysyle N2
substitué de formule R®°R1°R1CO- dans laquelle R® représente un.groupe NH,, R12CONH ou R12S0O,NH
et R12 répond a la définition précitée, R représente un groupe 4-aminobutyle et R1° représente H.

Procédé sulvant la revendication 11, dans leque! le groupe R8CO représente un groupe (S)-lysyle, N>
méthanesulfonyl-(S)-lysyle, N>-phénylsulfonyl-(S)-lysyle ou N2-acétyl-(S)-lysyle.

Procédé suivant la revendication 1, dans lequel le composé de formule {I) produit est choisi entre : la N-
[1-(2(S)-carboxy-3-(S)-lysylaminopropyl)-1-cyclopentanecarbonyl]-(S)-tyrosine, la N-{1-[2(S)-carboxy-3-
{N2méthanesulfonyl-(8)-lysylamino)propyl]-1-cyclopentanecarbonyl}-(S)-tyrosine, la N-{1-[2(S)-carboxy-
3-(N2-2-furoyl-(S)-lysylamino)-propyi}-1-cyclopentanecarbonyl}-(S)-tyrosine, la N-{1-[2(S)-carboxy-3-(N2%-
acétyl-(S)-lysylamino)propyi]-1-cyclopentanecarbonyl)-(S)-4-méthoxyphénylalanine, la N-[1-(2-carboxy-
3-(S)-lysylaminopropyl-1-cyclopentanecarbonyl}-3-méthanesuifonamidophénylalanine, la N-{1-[2-car-
boxy-3-(N2-méthanesulfonyi-(S)-lysylamino)propyl]- 1-cyciopentanecarbonyi}-3-méthanesulfonamidophé-
nylalanine, la N-{1-[2(8)-carboxy-3-(N*acétyl-(S)-lysylamino)propyl}- 1-cyclopentanecarbonyl)-(S)-3-mé-
thanesulfonamidophénylalanine, et la N-{1-]2(S)-carboxy-3-(N2-phénylsulfonyl-(S)-lysylamino)propyl]-1-
cyclopentanecarbonyl}-(S)-tyrosine, et leurs sels et esters biologiquement labiles pharmaceutiquement
acceptables.
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