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wherein
w0 A completes a 4 to 7 membered carbocyclic ring which may be saturated or mono-unsaturated and which
may optionally be fused to a further saturated or unsaturated 5 or 6 membered carbocyclic ring;
B is {CHz)m wherein m is an integer of from 1 to 3; '
each of R and R* s independently H, C:1-Cg alkyl, benzyl or an alternative biolabile ester-forming group;
R' is H or C1-Cq alkyl;
45 R? and R® are each independently H, OH, C1-C4 alky! or C1-G, alkoxy;
oo and
' RS is C1-C¢ alkyl, C2-Cs alkenyl, C2-Csalkynyl, aryl(Cz-Cs alkynyl), Ca-C7 cycloalkyl, C3-C; cycloalkenyl,
C1-Cs alkoxy, -NRSR7, -NR8COR?, -NRE8SO,R? or a saturated heterocyclic group;
gre or C1-Cs alkyl substituted by one or more substituents chosen from halo, hydroxy, Ci-C¢ alkoxy, C2-Cg
[ - 8o hydroxyalkoxy, C1-Cs alkoxy(C1-Cs alkoxy), Ca-C7 cycloalkyl, Ca-C7 cycloalkenyl, aryl, aryloxy, aryloxy(Ci-
e Cs+ alkoxy), heterocyclyl, heterocyclyloxy, -NR€R?7, NRECOR?®, -NR8SO.R?, -CONR®R?, -SH, -S(0),R'™,
-COR" or -CO2R'%; )
wherein -
" . R® and R’ are each independently H, C1-Cs alkyl, Cs-C; cycloalky! (optionally substituted by hydroxy or
- G1~Cq alkoxy), aryl, aryl(C1-Cs alkyl), C2-C; alkoxyalkyl, or heterocyclyl; or the two groups R¢ and R7 are
taken together with the nitrogen to which they are attached to from a pyrrolidinyl, piperidino, morpholino,
piperazinyl or N-(C1-C4 alkyl)-piperazinyl group;
Re is H or C1-Cs alkyl;
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afid-ferr] is [err] alkyl, [err] alkenyl, [err]al kynyl, aryl([err] alkynyl),
f€rr]. cycloalkyl, [err] cycloal kenyl, [err] alkoxy, [err] or a
safurated heterocycl ic group; or [EBPOj274123¢B1substituted by one or nore
subsfituents chosen from hal o, hydroxy, [err] al koxy, [err] 50
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N The compounds of formula (I} may contain several asymmetric centres and thus they can exist an
"anantiomers and diastereomers. The invention includes both the separated individual isomers as well as
~~25 * mixtures of isomers.
b —.K_J- The pharmaceutically acceptable salts of the compounds of formula (i) containing an acidic cenire are
""" those formed with bases which form non-toxic salts. Examples include the alkali metal salts such as the
sodium, potassium or calcium salts or salts with amines such as diethylamine. Compounds having a basic
. centre can also form acid addition salts with pharmaceutically acceptable acids. Examples include the
. 30. hydrochloride hydrobromide, sulphate or bisulphate, phosphate or hydrogen phosphate, acetats, citrate,
fumarate, gluconate, lactate, maleats, succinate and tartrate saits.
The term bioprecursor in the above definition means a pharmaceutically acceptable biologically
.. degradable derivative of the compounds of formula (l) which, upon administration to an animal or human
. . being, is converted in the body to produce a compound of the formula (f).
.85 One group of preferred compounds of formula (f) are those compounds wherein A is {CHz), and n is an
~ integer of from 3 to 8 and wherein each of R and R* is independently H, C1-Ce alkyl or benzyl.
A particularly preferred group of compounds of the formula (I) are those whersin A is {CHz)s, R' is H
" and B Is (CHz)z2, i.e. compounds of the formula (ll) wherein R, R2, R?, R* and RS are as previously defined
for formula (1):
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Also preferred are those compounds of formulae (I) and (I} wherein R and R* are both H (diacids) as
.- ..well as.biolablle mono.and di-ester derivatives thereof whersin one or both of R and R* is a biolabile ester-
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Of these a particularly preferred biolabile ester-forming group is 5-indanyl.

Compounds of the formulae (I) and (Il) wherein one or both of R and R* are C:-Cs alkyl, particularly

' ethyl, or benzyl, are also active by virtue of their hydrolysis in vivo, and, in addition, are valuable

intermediates for the preparation of the diacids wherein R and R* are both H. The mono-benzyl and mono-
ethyl esters in particular have been found to be rapidly hydrolysed in vivo to give the diacid.

in a further group of preferred compounds of formula (I), R is H, R? is H, R? is CHs or CzHs and R* is
H. Particularly preferred are those compounds wherein R, R2, R3 and R* are each H and the carboxy group
CO2R* is attached at the 3- or 4-position of the cyclohexanse ring, most especially those compounds having

_ cis-stereochemistry relative to the amide group.

Of particular interest because of their good oral activity are the mono-ethyl esters of formuta (It} wherein
R, R? and R?® are each H, R* is ethyl, and wherein the ethoxycarbonyl group is attached at the 3-position of
the cyclohexane ring and has cis-stereochemistry relative to the amide group.

The group RS is preferably C2-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Cs-C¢ cycloalkyl, Cs-Ce
cycloalkenyl, C1-Cs alkylsulphonamido, or tetrahydrofuranyl or wherein RS is Ci-Cj alkyl substituted by G-
Ca alkoxy, Ci1~-Cs alkoxy(Cz-Ce alkoxy),Cs-Cs cycloalkyl, 4-pyridyl, 2-imidazolyl, C2-Cs alkanoyl, Cz-Cs

. alkoxycarbonylamino, Gi-Cs alkylsulphanyl, Ci-Ca alkylsulphonamido, aryisulphonamido, heteroarylsul-
.. phonamido or benzoylamino.

Thus in one particular and preferred aspect, the invention provides dicarboxylic acids of the formula m

""" wherein R and R* are both H, and wherein R2 and R® are both H, the group COR* is attached at the 4-

position of the cyclohexane ring and has cis-stereochemistry relative to the amide group and wherein R® is

= "'n-propy_l_.- methoxyethyl; - 2-methoxyethoxymethyl, 2-butynyl, cyclohexenyl, tetrahydrofuranyl, 4-pyridyl-
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I wﬂgﬂﬂéﬂ arfel thviddal (c%mﬂﬁudélmél | @@l%%yd Sy c@ibbBdcyclohexyl)carbamoyl}-

benz QVJIOBWéW\ethoxyethoxymethyl)propano:c acid.
% oo 3={1[(cis- -3-athoxycarbonylcyclohexyl)carbamoyljcyclopentyl}-2-(n-propyl)propanoic acid,
-{1-[(cus-3-ethoxycarbonyIcyclohexyI)carbamoyl]cyclopentyl}-2-(2-butynyl)propanouc acid, and
3-{1 -[(C|s-3-ethoxycarbonylcyclohexyl)carbamoyl]cyclopentyl}-2-n-propy|sulphonamndo)propanouc acid.
in a yet further particular and preferred aspect, the invention provides biolabile ester derivatives of
" formula () wherein one of both of R and R* is 5-indanyl.
- Particularly preferred individual compounds include:
e  3-{1-[(cis-4~ carboxycycIohexyI)carbamoyI]cycIopentyl}-2-(2-methoxyethoxymethyl)propanolc acid 5-in-
-~ 3§ : danyl ester, and
S 3- {1-[(cns 4-{5-1ndanyonycarbonyl}cyclohexy|)carbamoyl]cyclopentyl}-2-(2-methoxyethoxymethyl)-
propanoic acid.
The compounds of formula (I) are prepared by a number of different processes. The basic procedure
_ involves the synthesis of a partially protected spiro-substituted glutaric acid derivtive which is coupled to an
‘40 amine to give the desired glutaramide. The carboxylic acid group in the amine, if free, or any reactive
groups in RS, may require protection during the coupling step and such protecting groups are removed in
the final stage of the process.
' The synthetic route is illustrated in scheme 1 wherein A, B, R', R? and R® are as previously defined, R¥
is as defined for R® with any reactive group therein protected if necessary and R'® and R'* are as defined
45 for R and R* excluding H; or they are conventional carboxylic acid protecting groups:

. Scheme _1_
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(1)

L The reactuon of the compounds of formula (llf) and (IV) is achieved using conventional amide coupling
 techniques. Thus in one process the reaction is achieved with the reactants dissolved in an organic solvent,
'~ “" @.g. dichloromethans, using a diimide condensing agent, for example 1-ethyl-3-(dimethylaminopropyl)-
~* carbodiimide, or N,N'-dicyclohexylcarbodiimide, advantageously in the presence of 1-hydroxybenzotriazole
“+---'and an organic base such as N-methylmorpholine. The reaction is generally complete after a period of from
12 to 24 hours at room 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. The compounds of formula V)
include compounds of formula (I) wherein R and R* are C1-Cs alkyl or benzyl.

In some cases the coupled product, in protected form, may be subjected to conventional chemical
transformation reactions to allow preparation of further compounds of formula (V). Thus for example
compounds of formula (V) wherein R® contains an ester group may be hydrolysed or hydrogenated to
generate the carboxylic acid which may be further reacted, for example with an amine, to give amide
derivatives.

Similarly compounds wherein R contains a substituted or protected amino group {for example a
benzylamino, dibenzylamino, benzyloxycarbonylamino or t-butyloxycarbonylamino group) may be converted
to the free amines by hydrogenation or hydrolysis as appropriate. The amines produced may be further
‘reacted, thus for example reaction with a sulphonyl halide yields the corresponding sulphonamides,
acylation with an acid chloride or anhydnde yields the corresponding amidss, reaction with an isocyanate
. Yields urea derivarives and reaction with a chloroformate or N-(aryloxycarbonyl)succinimide yields the
.« alkoxycarbonylamino and aryloxycarbonylamino products respectively. Other reactions includs, for example,
" oxidation of a sulphide to yield the corresponding sulphoxide or suiphone derivative; Wacker oxidation of a
~ terminal olefin to give the corresponding methy! ketone which In turn may be further reacted, for exampls
by reductive amination- to vyield the corresponding amine; hydrogenation of a benzyloxy containing
compound to yield the alcohol, reduction of an azide group to give an amine, or reduction of a cycloalkene
. 1o a cycloalkane. All these tranformations are entirely conventional and appropriate conditions and reagents

- for their performance will be well known to those skilled in the art as will other variations and possibilities.




® .m__:fﬁ. 3+ n one partrcul ar and preferred aspect, the invention provides

YrEatoxyl i ¢ acids of tke fornula (11) wherein R and [err] are both H, and

FhEfein Jerr] and [err] ~are both HEPthZ74@3d BY [err] is attached at the 4-

tti-on-of the cycl ohexane ring and has Ci s st ereochem stry relative to

$he-ani de group and wher'ei n\berry]b p met hox eth
|f

: f i d v
%ngf.hoxyefgr%é?a&/mqﬁ 02’“ dHR are H%glv? é’{er | pen ‘{eréfﬁ r.;révfrgt;: g:
s ety - tFH‘ nd IB ﬂg‘#}" V) ana
g .fé* pﬁgﬁg E%"y? ”‘%‘ pit s‘;i oPr

will
t ereln are bo on ce Ig' is b%ﬁ yYénq otlge(? 'S}lnds
%I (o] an vrﬁll el ‘% rpo(?\éys? CP Al ﬂrﬂ% rolysed, if desired, to again yield the
RA *bu I' atment of the compound of formula (V) with
ubragaeﬁe/séa@ smykhlaccama&namb ]aearc+h9ra¢e@reybrbau%f {rRrdiERBQXY RLNY BAERRANO
Jr alkyl can also be treated with trimethylsilyl iodide to produce the dicarboxylic acid product.  some
A C&rr P QUBGYA QNE B lodthg 'GRAPRY Lide@ W6r PPBNRY therlcidady ABErELMEY RohtRilTRE Ay | )
Pl &DAHOI C rambvdi must be employed in the final step to give the ester or diacid product of formula (I). In the case
3= ,{1 [ (Ci SwibreCias bregxa ol b Gliszttydn) BRIshAsERYAd; YRl dapreiigh nust-te 2fibutaysyyroh sdnglie O
ool methods, thus for example if either of R and R* Is benzyl, they may be removed by treatment with
E?: ' —_-_[(cr stfnﬂetmas‘lhmdjdeycl ohexyl )car banmoyl ] cycl opentyl } - 2 (3-tetrahydrofurany

BT
FEYpriopanoach gesedhe poduct may hecibkeined sarthe tred earboxyiid apriear etr maydbe spurelised wifp an
gFREeNt-+ ON- WP@W%W?’@&?WW s foBi ds of the fornul a % wherein R and R4
Ake-both H, [ sgrtingfairg ﬁﬁbﬁtf“t"&r@’%t“ﬁd fpong Préerg?fderﬁwbdibw Prepafed by @umperoh e
ZEpost i.h ‘iifferet“h%’m‘(????FGﬁ@%sé(ﬁ'éd by ﬁg,fogwgﬁg@tmsghegqeer eochenmi stry relative to
IfETam de: grou and wherein [err] is n-propyl, 2- nethoxyethoxynethyl,
Z.buLynyJ penyl 2-butenyl, cyclopentyl, cyclohexyl, cycl ohexenyl ,
Oprepyl et hyI tet r,;ahydr of uranyl 4- pyri dyl met hyl ,
! opylzssul phonyl ami no, benzenesul phonyg.arri nomet hyl, or ben- Particularly

' | ndi vi dual-a tnds. I ncl ude’ 3-{1
car boxycy oh I )car banoyl ] - B@I opent yl }-2-(n-propyl )propanor C
\_ (-r
H-S a xyl )car banoylj;:oyc%pentyl} 2-(2- rret hoxyet hoxynet hyl )
' .ob,p acid, 3 g

_-‘car boxycycl oﬁéxyl )car bam)){l_] cycl opentyl }-2-(2-but y,r{yl ) pr opanoi ¢

; nz propyl sul phonami
.gr_.c. acr d. 'In a further particul ar and preferre a%peict t he

Ve .1-.m"'provi“des monoNethyl esters of the formula (If)emherein Ris H and
:'E_,err} 43 et hy‘l%]and wherehn [err] and [err] are both H 'H“?: 3 hé) <%carbonyl
FEouUp -+ s -at Ra epkca )tjie -posi tion of the cyclohexane TI n{:’jL and
mm.s.t.ereonhem‘stry and [ r] is 2-net hoxy/etjnox‘y gthyl, n-

\ )

The acrylates of formula (V1) are either known compounds which are commercially available or they
= ~may be prepared by cohventional methods in accordance with literature methods (for example by reaction
. of an approprlately substltuted malonic acid mono-ester with paraformaldehyde with concomitant decarbox-
. -ylation).,.
""" The acrylate is reacted drrectly with the dianion derived from the appropriate cycloalkane or cycloal-
:+ .- kene.carboxylic acid by, treatment with a strong base (s.g. fithium diisopropylamide) to give the glutaric acid
©°* mono ester of formula:(lll). Alternatively, the acid is reacted with a 3-bromopropionate to give the
.- - corresponding ester (VIl).. This is then alkylated by reaction with a strong base (e.g. lithium

7



-.-.2-butynyl .~ 2-propenyl, cyclohexenyl, cyclohexyl, cyclopentyl,
opr opyl met hyl , tetrahydrofuranyl, 25 4-pyri dyl met hyl , .
enesul phonam donet hyl , benzoyl aiEPrip2@4ta34/81 or n- propyl sul phonami do.
~cularly preferred individual conpounds include
{:ci-s-3-eth

e e p—
IS_O ro| Al 11 a: { ' / i p 0 Vo an ton o e appropriate
e TR ok o5 ey s onwr:
i ter of formyla(l, [P
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(6 S RSP e ) s i s e s=mois By
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Voht s RS B it 2 o
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Y?f-“_-gq@t h of)hmra&si JafdnEidt theSprocesdIGAINKd In Schdnle 1; UloBthdoind 6r5Ernlin G wnBidin Hsy !
Fafpounds ibiotabi ter-forming . group is coupled to the a propriate compo r:j of formula (IV) wherel E“ Is a
=FFT( o sbdnzvlagrthmxwwcdrmds%gty& %iya&fglbﬁma%f& 08/ b gd?rﬁﬂfrﬂ oAl )’W%EQIRW?NL BRMiIlEt

Priopanester-forabigdrdup iam:RISH. danyl ester, an
251 'Pi[-_j-( (F:)| s- 4-Th§-glutaria myono Jesterarob @nyilid qy)oihelax )s@ﬁi&@dﬂ@%ét&ﬁ&ﬁﬂn@%?dﬁ& e} prépaled™ M
Sshioxcy et hofrgmethea gorespopding; eemrioonda odf dormilia qlIICSMEPAIIAESs @ feodvrtiohdl Relédtively@feRovable

ar'ed byareexsiensnid pofectiiof frouperidr qxarogiesseg, by st PRskEng he 66él 'éﬁr_Bolenyr_Qig\!‘?&
smy-nt he §amplsf ag ity pherjaey) |e§teprrgme\dngeﬂ‘3§}]| canvestidnslt inbthidde CapBlophiall” toC tha Glaflicular
vtive WRIRtecYng;gkoup smplokad: foniemamiester with the desisedtfiialabild bstertersing gdurg for bampibgle.
aption et @ BidR, pf formulani'7Xrar i redefionf withean arohaliot forraukc RI70H agdl @UtiSide N
T FRy SpnEEnsine @oqn. sherein Ry s @ diolailp esteetormngurounging Kepohiond boomo lr ipdaopretetabip g
ups. ar.e °’."§?m%?ﬁd"3 Iy remeving; the, phenpcyl) arotgeting |goup b seryentionizh @rosedatekefbri examplel tog

st ¢ geghon with ﬁ]aé‘@:g'ai'a'gﬁ??é?'ﬁ A B, [er rl’ and [err] are as previously

e o Pl EPT Fragg yifh ne\gf fqimuls {V)r using theyasurfing teghricuesr erbviously

fsc ibed ‘and the benzyl grﬁugﬁg is y e?'}oy by aconyentignal cataliic hysirogprationto givejthe
L3 prgrdbE crigimcta i ?}%ei & TPy, ﬁe'ﬁ?;l’i"%%{f"!? %{ﬁl‘@"hci d protecting

1 U L1 Gh Aiter 9%9 2l ég?&?s % e QP Zgane[ ula ((R‘}})a herein R** is a Eiolabi!e ester-forming
xC Bﬁﬂ?'is%o ge with "a "com, oua?o f?::?mul )] %Eg'n R' is a conventional selectively removable

... protecting group, for example a benzyl group. The coupled product is then deprotected; thus in the case
= where R is benzyl, the product is hydrogenated to give the compound of formula () wherein R is H and
.- R* is a.biolabile ester-forming group.
. in an alternative process, compounds of the formula () whersin one of R and R* is a biolabile ester-

-~ forming group, are prepared from the appropriate compound of formula (V) whersin R'3 and R'* are both
=~ selectively removable’ protecting groups by deprotection to remove one of R'® or R followed by
- .esterlfication, for example by reaction with a halide of formula R X' wherein RY and X' are as previously
~ defined, and finally removing the other protecting group fo give the mono ester product.

- Thus in one variant of this procedure, the compound of formula (V) wherein R'3 is t-butyl and R'" in
benzyl is deprotected with trifluoroacetic acid to give the compound of formula (l) wherein R is H and R* is
benzyl. Esterification is achieved by, for example, first converting the mono-benzyl ester to its caesium salt
by neutralising with caesium carbonate, followed by reaction with the halide of formula R'7X by stirring in
. an inert organic solvent, for example dimethylformamide, for an overnight period. The benzyl group R* is
Pt ~: then removed by a conventional catalytic hydrogenation to give the compound of formula {) wherein Ris a
biolabile ester-forming group and R* is H.

- In an alternative variant of this procedure R is removed from the compound of formula (V),
. esterification and deprotection gives the compound of formula () wherein R is H and R* is an biolabile
ester-forming group.

Finally, in a further process, compounds wherein both of R and R* are biolabile ester-forming groups
may be prepared from the corresponding diacid of formula () wherein both of R and R* are H by a single
esterification step, for example by reaction with a halide of formula RX as previously described or by
- reaction with an alcohol in the presence of a carbodiimide coupling agent.

Appropriate coupling an protecting methods for all of the above steps and alternative variations and
.. procedures will be ‘well known to those skilled in the art by reference to standard text books and to the

" examples provided hereinafter.

- As previously mentioned, the compounds of the invention are potent inhibitors of the neutral endopep-
tidase (E.C.3.4.24.11).:This enzyme is involved in the breakdown of a number of peptide hormones and, in
particular we have discovered that it is involved in the breakdown of atrial natriuretic factor (ANF). This

“hormone consists of a family of related natriuretic peptides, secreted by the heart, of which the major
circulating form in humans is known to be the 28 amino-acid peptide reforred to as o-hANP (see for
. example G. A. Sagnella and G. A. MacGreggor, Nature, 1984 309, 666 and S. A. Atlas and others, Nature,
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ci1 on of the corrpounds of formula (111) and (1V) is achieved using
c.o.mz.entlonal am de coupl.ing techniques. Thus in one process the reaction is
aohieved with the reactants dissol %@@?W%ﬂ‘?%‘rgam c solvent, e.g.

dT*thI or omst hane, using a dii m de condensi ng agent for exarrpl e

1-ethyl -3 g %ghyye} NARS %IF? s, of the mv nGGH 8ve 4 ra on o
BN - i cyclihel ¢ qzmﬁ a%hé "é.ggp o B A”Jﬂﬁf %s.m s durotc snd _

. E n n@la tﬁifaé C§4J§$'H IQ S se éﬂf{ﬁla]rgoéegurgéas Y the Qésay
EQOM.t ‘?«“Peée@&ﬂdéc?bﬁﬂ‘ b%roo RO L@IdgélsE A eRiok §r91 Lab rSRY BIGAPBYRHY, 1643232, 3265-3271.
proc{edUr ©S7he! method IvolHEsS dﬁgin'ﬂ? HAdeRFatiof of dobbudl 'réaﬂﬁa%"mVﬁ‘y 5§% 1dh88 of
DFIOUUCT” Biaske A 3dUIaBAII0E MipBiriclddR R Miglky- L-Iﬁh‘ﬁylﬁl_ﬁr?d.uﬁﬁlmﬁmﬁy Bobtidl srlas;sepudase

yur 1 ed . DyterfaraiGi il laSi@dnb@n or chr omat ogr aphy, necessary. The conpounds
For ‘rrui a ( ’vi)e Mvntylonmetwﬁpaﬁmwm&mcaberfwrs eleinidel Joy WRRSARG G @Ay B4ncRdass

m)rp

_u"nds 5% fob ibpdy uelqhtl),Umhesaeples Frerqo]lectydrﬂam i fon tves bagrs tgrmpelgmy tibes and
QY dr-ol ysedenelyseH jat elsgteatdet @rcentiatigm eineyauntetpad eesiuyosryonesntiation] freoh the fteshanimalseare
uri-her 19 ecoopared tofaconteok arayr whichiredeiveghordyrdaline, to gi ve ami de 45 derivati ves.
$| midar |y cofcdmintgien ieman freihe Furgiys ton ProBNyiEcs ffpaiment Af dypesipnsion otoBgesed has no
gr oup. . ( f orfaisegisenal '&suﬁ'é'ﬁ’ﬂ/i %{?hdﬁﬁ‘geﬁﬂflﬂ??rf’fw%i’%ﬂ" genarain fed% Yo 45189 AL OIS0 r
t=but yl oxy’B%P%‘éﬁrﬁ%%ﬁYWe o§ &"" ke ThU Ry &/ tyRing" 4yt Pﬁq%""'f' éd”a'é?ﬁ' %”'es
i

%ydrogenat ?°Btﬂ'"6’P Gr38‘P F‘eﬁ %"‘ab'ﬁﬂé‘a’a‘ﬁ?ﬂ‘ﬂé@ ?°8 d’e?‘rﬁgm rer
Further & efae mstia s sn t| iSpYral, txgxgﬁ B

Ee-cor resAIHE k. q:n, L i e e Rl
anbydri de V%M%hi ssé%m s% ‘ii % ””mr ¢ sszf‘frp sl ;"géi; Wit
¥ ld t tﬁegre @ l | :) O 6r I8%er dosage ranges are
AeLaryl 9g<y @,ﬁﬁ)g}m oxycar bony am no an

B Oxye]l opy! rﬁ.mamsep rt ﬁpﬁunEI@%Pﬁ’\thbrM@l cQ B banfifdiérbd BB, bIRCil §éheraliyObe
Zxampl®, oa&rﬁiﬁdrmnosfanm@y OshainfacoltiSd @ar n&}esefaasa GRPAREENG 1 InRRd! B BF

NONE" d@irinksthtiod @nd maﬁds@rph%asméao&aa.fse &Fot SEMPIL Ahey Mg fehdinPisBledrdilfI R the
E.S p’O ndfoﬂﬂ'gofrfﬁimsl l:onmr@ rbﬁch\/\&blﬁlbntk Bs Gthkei oNMBdtosd Sor |dJ6abhﬁd's ok Qafds %d)er Eleﬂ’e or in

: ci'oalhekwb@tano&b [fortekei®, boeglf witsTerigluovre tam&emspmwnysomln\wemwp@nal and
Gi57 Fafe Chaicimrowds meaberadmipisteres dlase buheay alprobe asiminidiered together twith ech| other

3 n'mgm.' “t &t seege assiop pPhysiglan phafl Higschiotoptimisa gantrol gt bieod peessurer tajrest engpstive heart tallure,
ws«, br |-t feaal insufficiency or other disorders in any particular patient in accordance with established medical

. practice. Thus the compounds can be co-administered with a variety of cardiovascular agents, for example
- with an ACE inhibitor such as captopril or enalapril to facilitate the control of blood pressure in treatment of
hypertension; or with digitalis, or another cardiac stimulant or with an ACE inhibitor, for the treatment of
congestive heart failure.” Other possibilities include co-administration with a calcium antagonist (e.g.
nifedipine or diltiazem) a beta-blocker (e.g. aténolol) or an alpha-blocker (e.g. prazosin) as shall be
determined by the physician as appropriate for the freatment of the particular patient or condition involved.
In addition to the above, the compounds may also be administered in conjunction with exogenous ANF,
or a derivtive thereof ot related peptide or peptide fragment having diuretic/natriuretic activity or with other
ANF-gene related peptldes (e.g. as described by D. L. Vesely et al, Biochem. Biophys. Res. Comm., 1987,
143, 186).
~ 7 Thus in a further aspect the invention provides a pharmaceutical composition comprising a compound
' ~ of the formula (1) or (1), or a pharmaceutically acceptable salt thereof or bioprecursor therefor, together with
" a pharmaceutically acceptable diluent or carrier.
 The invention also includes a compounds of the formula (I} or (ll}, or a pharmaceutically acceptable salt
thereof or bioprecursor therefor, for use in medicine, in particular in the treatment of hypertensuon
“" congestive heart failure or renal insufficiency In a human being.
" Finally, based on out discovery that the neutral endopeptidase E.C.3.4.24.11 is involved in the
---- breakdown of atrial nattiuretic factor (ANF) and that compounds which are inhibitors of neutral endopep-
 tidase E.C.3.4.24.11 can be used to prevent degradation of ANF by endopeptidase E.C.3.4.24.11 and thus
potentiate its diuretic and'natriuretic activity; the invention includes the use of a compound having the ability
to inhibit the neutral endopeptidase E.C.3.4.24.11 for the manufacture of a medicament to prevent
. - degradation of ANF and thus potentiate its diuretic and natriuretic action in the treatment of hypertension,
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74 234 Bl . The dr esters of formula (V) may be further reacted to

he‘ monoester or dicacid derivatives of fornula (1) wherein one or both
DR and R4 are H. The conditions UEred 274 234 Bepend on the precise nature of
Fhesgroups [err] and [err] present in the compound of formula (V) and a
sumber of variations aré possible. Thus for exanple when both of [err] and

e ar e hearzfpiure, Iepeine gensh drisefficianty. t iremepptvdiu endraing.| cyglicel eedeing Menibrdsddissise,
TorAula .'.'(I hypgfs Pe?r?neﬁmdpmnamanarsecon@ﬁm hyperogjciubiz erlaugamay i f one of R13 and
Ridi's enz |Theﬁepifﬂe" gt 'HeFO'P@?ueﬂswwe Iyo¥Pm s o irtesRedyitas| foryuse ndhely pRepAEHDt iR
roduc %HV f"ﬁé?i'° 'ég B dyich Framglecl rlé*o"°8<f"8° mﬁaf ?°é|°8°€t"ﬂ'e Starﬂaer d
Product 7 9 © "Pe t pa'a;;
of--f or mul a (W’ ' ?(jf 1" aﬁ'@g Pé% 1’ d aH‘p'eﬁ'he
Giester pr BILEIcE '?n "5“‘3, o‘é - s pkis (e & i ; nﬁﬁ
*};)ngy g?t ed Xgre 8’ %f(:\}ag%r.gg prcﬂese{ wh eo ésé% oqu rsa
}ekr:jfl or err tlile-omnn ar y approprr ate conditions for |ts rem)val rrust be

BApl oyed I BxANms gf4 nal step to give the ester or diacid product of formula
fr Tt hg.‘m,m@r)ﬁo,;eh@c héidSh ;@ﬂ @&ert he substituent [err] is unsaturated,
'eprotm by—non-reducti ve net hods, thus for
Bxanpl e f eicidentyl ahiohta @d.a8%, b3 ) Ak added QiopWRY ol 1rrwambedstbaéd TsliparisioR ok
WU tri mesdushydiide (8.081gBB% diSpersion inf\sil; 0eds méls) in eRetiaR@roRirdh (FODGKIEEHbrEroférpUP
T ch ey e tempemtur being allaed ko risa tauaTbez-Matfoxgdiembromide (138 1S6.0 mome) was Bdded to the
r gacti ons eesdtingadssi Wiugorgwhich @ad stivadl atmoomo tespbaiureCior talo Aauirg apd beluetiuxedierernight.
pr-evi ous| yWatss was asidefl, anchthe miiture exdractedhwithomesijlené chigige.bide ofgenid envect as washing fitie e
wpoxylzr cwaler drvipg (MeSQrhgndorvappealion undeseduun gdve arerudp iauixh(SP-84 o). Bbrorategraphy on
jsglat ed i Alicgget (7g)plutinghwithsa a\rxtu eﬂigi and-hexape (%8 byt volyme) aavea?-methery ety -melneic
FETErs of e dipanayl eptpr ?réﬁécqwl it @86 g} This wameesolvest in gigxan (] §0frel} andta solution of
%

processes RYRSHLM (yirpxd mraeie)dnvpler (@ mbtapdad e Qhe with stigingeThe i g’E
[ERR] The 8legpumiat ?}fm%WPB?'é‘“ \?Pj g e T SroRAGe oo Mt st

%gggfaﬁ %Ng;ﬁ EE@:?:(:::I n un er va;i‘g %§ g?_ggéfggggm‘? B‘?ﬁ[;:’s g with w:':e?]

'-Qpi)lng'éﬂ X’a 3?& jl-fb“re(% olut e cru e mo eﬁé (895
knie ¥ hor,r;e e ey oursav milﬁi'é HitHiod Wit %B&&éé&ﬂ%rat of 9£da"fn3

... extracted with ether, The organic extract was sequentially washed with water, saturated aqueous sodium

" bicarbonate and water,: dned {MgS04), and evaporated under vacuum to give a liquid (7.42 g) which was
...+*, chromatographed on sillca gsl (300 g). Elution with a mixture of ether and hexane (2:8 by volume) gave the
.. required propenoic acid benzyl ester as a colourless liquid (7.13 g, 92%). Found: C,70.69; H,7.42.
. 88 C13H1503 requlres C 70 88; H,7.32%.

< - EXAMPLES 2 - 4

The following compounds were prepared by the general procedure of Example 1 using propyliodide, 2-
vinylpyridine or t-buty!l acrylate respectively as starting material instead of 2-methoxysthyl-bromide.

RS

CGHSCHZOZC—C =CH2

10



.:.arb0xyllc acid by treatment with a strong base (e.g. lithium
ﬂ}fm .'_prdpyl amde) to give the glutaric acid nono ester of formula (111).
ﬁ.m_h'g_natl vely, the acid is react edERI®27423880dr onopr opi onate to give the
ﬁor respondl ng ester(VIl). This is then alkylated by reaction with a strong
ase-(e-g. lithium. 7 . EP 0 274 234 Bl d||sopropyl am de) at |ow

ﬁemaer ature

-+ by—addirtTomof—the—appropri at e
fgrrrlw% [eri]-X, (whgPein X is ajleaving ghewsis€%0.

haneosul phonyl oxy or halo, prefenafintoPsom), iPbrachdyae!
Ceptor (e.g. ,a vinyl sul phone) tolagaicn yieldythe gluarif acid

pf fornul a (#1'1). The am nes of fgrrmula (1V) are generally known
e-Conmertiat Ty avatr Tapte on tney nay be prepar ed b'y
met hods iniaccordance with liteqature nmethods (for exanple, in
ere Bis [erlf]', by crnetwptj an of the xeByrespogdong benzoi c| aci d).
f the formula (1) wh whérei A one or hoth of Rand R4 is a biplabile
I Ng group are!prepared foll ow ng siin{16ak4procededles to thope
ove. 10 {Thus, In one variant jof the process outlinedjin
conmpound of [forrmula (I'l'l) wherein [err] is a biolabile
1 ng group is &oupl ed/roNt he approprji ate conpound of fornmulp (I1V)
i s a3 benzyl 'group, h’.&l,p);-odudt 15 9hydr o§ewlat ed $2Qi ye the
_ﬁ formula (|)%\(\_/_h€l‘€l _R. s a'brolallile ester-form ng group} and
2 - The glutari¢ nono-esters of formyl &B81) whetkin [gﬂr‘ﬂ) s a
-I_‘J-O| abile epter-form nglaroup are prepared 19 fromithe caorresponding
Lompounds. of  formula (1 Ig'l) wherein R13 is a c'onvent i onal selectively
Fenmovab®e carboxylic acid protecti n? group, flor_exanple_t-butyl, by first
protecting the #ree car boxyFHgh$9C (G0 yexanyl @%481ts Phbhacyl estef;

Hefpving RlB by: conventitonal methods appropri {ﬁ) :3 t he p t| cul ar
P C]'EI ng group enpl oygd; form ng an ester Wi he degr d bi ol abi}e
2 %rm ' i-ti—a—hal--de—ef—forra

=Qr by reaction with an al cohol of formula R170H and a diim de 20
§ing agent, wherein [err] is a biolabile ester-form ng group and X
il 610, edMpIPsor iodo, preferably chloro; and finally renoving the

'a_gyl, ;. mrmthgﬁwn&yacmyﬁmgépnal procedures, for exanple by

Sodium hydride (0. 96 g, 50% suspension in mineral oil) was added to a stirred solution of t-butyl benzyl
=+ malonate (6 g) in dry dimethylformamide (50 mi), maintained at 0° C under an atmosphere of nitrogen. After
. stirring for 15 minutes, :2-chlaroethyl-methyl sulphide (2.21 g) in dnmethylformamide (10 ml) was added
.~ dropwise, while the temperature of the reaction was maintained below 10° C. The reaction was allowed to
-+ warm to°room temperature -and stirred for 15 hours when water was cautiously added. The reaction mixture
. was extracted with ethyl-acetate (2 x 100 ml), the ethyl acetate extracts were washed with water (4x), dried
" "{NazS04) and evaporated to give 4-methylthio-2-t-butyloxycarbonyl-butanoic acid benzyl ester as an oil (6.4

"' g). This product was dissolvad in trifluoroacetic acid (50 ml) with vigorous stirring at 0° C under nltrogen
After stirring for 45 minutes, the trifluoroacstic acid was evaporated under reduced pressure at below 35°C.
Final traces of trifuoroacetic acid were removed by azeotroping with carbon tetrachloride (3 x 20 ml), to
leave an oily residue, which was dissolved in pyridine (20 ml). To thls solution were added piperidine (0.44
mi) and paraformaldehyde (1.47 g), and the mixture heated at 60" C under nitrogen for 2 hours. The
reaction mixture was cautiously poured onto iced water, and the pH adjusted to 1 using concentrated
sulphuric acid. The mixture was extracted with ether (2 x 100 ml), and the ether extracts dried (NazS04)
and evaporated under reduced pressure to yield the crude product (5.4 g) as an oil. This was chromatog-
raphed over silica gel, eluting with a mixture of hexane and ethyl acetate, to yield the title ester as a
colourless oil (1.22 g). Found: C,64.89; H,8.55. C13H15028 (0.256 H20) requires C,64.85; H,6.91%.

EXAMPLE 6
2-(2-Phenethyl)propenocic acid benzyl ester

: Titanium tetrasthoxide (7.72 g, 33.8 mmole), rinsed in with benzyl alcohol (50 ml) was added under
- nitrogen to a solution of 2-(2-phenylethyl)propenoic acnd ethyl ester (20.23 g, 99 mmole) in benzyl alcohol
(400 mi). The resulting solution was stirred at 100° C under nitrogen for 18 hours, cooled to room
" temperature, and acidified with 1N hydrochloric acid (140 ml). The mixture was then extracted with a
"mixture of ether and hexane {1:1 by volume). Washing the organic extract with saturated aqueous sodium
_ bicarbonate caused a thick precipitate to form in the aqueous phase, which when separated was re-
.. extracted with ether/exane. The combined organic extracts were washed with saturated sodium chioride
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ti:on with zinc and gl acial acetic acid. The product is then reacted
h~the am ne of fornula (1V) using the coupling techni ques previously
~deser| bed and t he benzyl group [errgpo27423wBiy renmoved by a conventional
"i:atal ytlc hydr ogenati on to give the 25 product of fornula (1) wherein R
“§4--bi-ol abil e - ester-formng group and R4 is H In an alternative variant

f...this prodion drieth (MgfiOske and the gpivant avaperatyd wisier wicyun]. Bistiljationsof extsise beriay |l aisohol
Earer-far nﬁ‘«igc g?r 9Uihgave thegwipdectioduptiay agbrewsngllo Ghramasearapby amukikica(gel (690 gihedwtlaig rwith
derr] -l s ahea wnRinGa dncrasdneprepopions, of reatiyiean corge G tot they wume gavedie ERdEpl e
_gpBugIe OfWe"c/ddYﬁ‘chd’ai)ﬁ‘sBﬂlE!E’P“‘if%”hP’Hé‘Hﬂcﬁ@ﬁr otected; thus in the case

LS

et.rL is benzyl ,. ‘the product is hydrogenated to give the conpound of
ﬁornula (1 n ,|| d SQ err is .2 bi ol abil e ester-form ng
Foup.s kN Y of t he fornula (1) wherein one

'ﬁ).
HppTopr 8“ SuspaHsiP nitro A

R-and - Ler rP] so|u§on P is mc?Pnone 2el§t e16 moe glﬁyﬁ}u % Rg'sr a6c% J J tgrreg
imethyifo
_S electivel g "f\(? ﬁ:reor du@db&& 9§u S”E

d rae

jErelor [gh | reaaﬁ 529& 1ern'. rforamaaolsqnwag 26 sr 08
hali-de of {Qkd A C1RS Fehefion Wr@hﬁb oglreﬁ nt@ﬁ\ v eth8 dhdde Rlufdn VHdRdwi ater (4x),
”F"e‘c iined;  agflid hydrkhidric RRDEL HEd biG SubRs s&fum RifdrdgBit) cAIBIRELD (dxf Aﬂérvcﬁylﬁ alBYID

ester. p r19d Wéaboratibh 4B thb Bol@REundar vadlidn ﬁ;ldea RiySiio of @RI @hrorﬁd?c%raﬁwmpéﬂla oltiing with
formul a (Viicmbtermehdie/hdnd nd diftibiometaibidiigl bther MixRRBZile thé pte e toRpbREb ¥ h N
#ri.f | uor oaeaduriessai (Zbetg 473k Bouhd) €, 70 ZTHIUINEN,6.03. foadHIINGR rdduiles\dI3€] HI7.03; NB.1BRkeand
E-err] i s benzyl. Esterification is achieved by, for exanple, first
Eonverti ng EkPUEETOHbenzyl ester to its caesiumsalt by neutralising with
:’t.aesr simzear bonat e, fol |l owed by reaction with the halide of fornula [err]X
’i‘)g“:_ tirri ng iThe Zrflowing comppurids werp prspyechiolpwing theeandcedufenaf Exatmiery] using appropriate amine
et hyI f ostating. meterigls pndavsing\retapdiugh carbroate @ theThase B%zopromgg-reoamhﬂaowegt ingtead of
Ieioved bys@'wwmqnsﬁmemﬁrmw respest¥ebgenat i on to give the conpound of
‘afintil a (1) wherein Ris a biolabile ester-forming group and [err] is H In
.atrve.varl ant- of this procedure [gfr] is removed fromthe conpound
ful , esterifiication and deprotegtion gives the conpound of
3.0% ,_,"’la--(l) wherein Ris H-and IGH )] scanchlol@pile 45 ester-formng
K oup.. Finally, in a further proce%sﬁ éorrpounds wherein both of Rand [err] -
rehiol, Elbl le ester-formng groups may be prepared fromthe correspondi ng
' formila (1) wherein both of Rand R4 are H by a single
r-flcatlon step, for exarrple by reaction with a halide of fornmula
]X as previously descrl bed or by reaction with an al cohol in the
Sence of a carbodiimde coupling agent. 50 . Appropriate coupling an
tecti iggg nmet'hods for al'l of the above steps and alternative variations
procedures Wi Il be well known to those skilled in the art by reference
standard t ext ‘books. and to the
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_ ,‘fter As previ ously mentioned, the conpounds of
Aent i on’ are potent #nhibitors of the neutral endopep ti dase
-4..24.11)...This enzyne is i nEBOZRE28HB1 he breakdown of a nunber of
e&p,{lde hornones and, .in.55 particular we have discovered that it is
vo,l_,,ved in the br eakdown of atr| al natriuretic factor (ANF). This hornone
i~ : ety yof—retatedatrroret T pept T des, secreted by tne
5, of vl/m ch the rmaj or circulating formin hungfsysgs known to be jthe 28
i pepti de refel’red to as [err]-hANhdcrReidr i8xwvaekerdd ok
ﬁ'a 1e LcGr--'e‘ggor I\E\-'ture 1984 #B{% 156 anforatographyl asj and
EPuQ 274 234 Bl 1984} 309, ¢1/-72B8). Thns, the
f t e i nvdnt¥on, by preventing| the degradati on of ANF by
;;. SE L C 3. 4.2 T, can potentrafe 1ts biological effects gnd the
sdre thus di Cc anggpatriuretjc agentgfdf.5utility in a nunber
rls as previlously des¢r13bed Actjvity agai nst neutral
aepti.dase B C 3.4 24c g_mﬁ,\ae}s,;essed UK flica;pEoghdOiLlhaskPlon the
descri bed by J) T#i@atford, R A Skidgel, E“G Erdos and L. |B.
B ocheni'stry, 1983 32, 3265-3271.) The nethod invol ves deternjni ng

| oncent|ration of corrpound required tol reduce by 50%the rate of el ease
B radn@l agel l'ed hipguric-acid from-hi ppu[yl L- phenyl al anyl - L-argi nijne by a
mﬂ".al ~Endopept i dasg¢ pr epar atic8p fromrat Ki dneny'IfhéDactl vity of tie o
gfmomds as diuretic ag i { determined by measuri ng the| roability to

.41 crease 10 ur? ne odt pu and o@um i on excr et(Séhisa 5329 ne | oaded

#ognscious mce. In tHis 't mal € mice (Charles River CDl, 22-28 g) are

%ceh ned% sed and starlved overnight in nmetabowls. The mice are dosed intra-
3v hously viathe talll vein wth-the test—conpeund—di-ssotred——a—vel ume of
e“jsoi ution equi val ent to 2. 5% of body weight. Urine sanples are

eid-each-hour- fior:: 'WO hour zcn:}pre wei ghed tubes and anal ysed for
t'e .con entrat )

Url {;Jurre and so My i o ggncan ation from
cani ma]- are ‘i:s: e ' a control Ol;gr g}ljp \%hl gh ?’eééel ved only
or admi ni striation to man in the curath\/e ??hylsaggjc treat ment
Fﬂrtenm on, congestiive hear t fal I ure or rena |nsu i ciency, oral
es O-f---l-h&ﬁ-@ﬁ‘pﬁtlﬁdﬁ%—'r gererat+y—be—Tmthe-Tange o _frrom 10- 1500 ngy
g an ~average . adul’t ‘patient (70 kg). Thus for a typical adult
izndi vi'dual * tab s or.:.capsul es

s Analysis %
L < (Theoretical in brackets)
Ekample R”
C H N

: i - .

11 l (CBHSChZ) 2N-CH2 78.09 8.20 4,18

3 A (78.30  8.06  4.15)
I L
I. ol . .
|

.. EXAMPLE 12

" 2-{Benzyloxycarbonylmethyl)propenoic acid t-butyl ester
- 80 .

To ‘a stirred solution’ of 2-(benzyloxycarbonylmethyl)propenoic acid (25.0 g, 114.0 mmole) in dich-
loromethane (200 mi) at -78 C was added condensed isobutylene (50 ml) and concentrated sulphuric acid
_ (1 ml). The mixture was: allowed to warm to room temperature and kept for 72 hours. After this time the
... . solution was washed with 10% sodium carbonate solution (3 x 200 ml), dried over magnesium sulphate and
. 65" -.evaporated to give the requured ester as a pale yellow oil (29.4 g, 90%). Found: C,69.60; H,7.35. C1cH2004

.+ requires: C,69.55; H,7.30%.

© . EXAMPLE 13



= ""=r'om 2:to 300 rrg of active conpound, in a suitable pharmaceutically
iable vehlcle or carrier 20 for admnistration singly, or in multiple
58s.. once or .several tinmes a day.ER02a2s BPr i ntravenous admi ni stration
.d-typically be within the range 5 to 500 ng per single dose as

;__gtu T ed: In@ractlce the physician will deternine the actual dosage whi ch

: ~-be--nodft WFX%'BP'@'*FW)DWGHONGWPemallesipat ient and it vmbll vgry with the
e t Th es are
ey a{“’é@s@ﬁ”se o, 6185 501 ) Vs 00t i Serto o arird s o -
agez;r_r_gn ‘- "Z%] e (Moo esorQ le); ang) ethylaminge (5i0F gy 50zmuetoleliiphdrar e
AEsthi @%ﬂ ‘1“ ?P P at"%v?ﬂe $briog ah@@m tamparaturerfeioritgdrsoihe reaetion
LIRS (| %nf@a""b aswas ped wewalu fhtf@utaavﬁf?ﬁh@t'%?%
§‘_.;, -H‘H sod um car rle F YRCYUs forgive an
g___' o= Eﬂ?e)ét EBlﬁ 1Wg§ H) utin wn£w a ral g% SlhRnRcgave e ey
gé—)g-anpl e,ot ey may m n| st eg?ec?e)or éﬂ d'gﬁéon?e&a?ﬁ Pea 'f abl)et s cont ai ni ng
gs . ex0| PERANIFLEAS starch or lactose, or in capsules or ovules either alone

W ro¥hvidrhi gdmogg%,g,t_bg,egtgrthe formof elixirs or
en5| ons Cont aldrall ﬁﬁgﬁ f fij’ugr T llg—UI‘—'Cg‘U'UTI ng agents. They may be injected
o eral ly Thé Gfle EONOTIdDvasi oBlaihey/ Q8 Mtphloxycaibbriy 10862} i@ Lsbihe Ubuty! ester which was
:;'jﬁ_";_-m--ameombayed ByOd difttér® PAuI 3 thaPdbsdriBbd intidd iidddlure (HREY TraV. %mhmeﬁ&yslb%? 964) g3, 136).
oM Of '3 Bt esiirted salgiioe @t S-bermylkl-Sefrid (2510 6,28 Wm0k itvdien (200 MG and HEGhE 6@&‘) QV
BYANDI e, ewdvadbodhe ¢asbooate (7L48Q0 EEmOleNE 6o BRAPS LA Sltibrb SoRh& Ididkrbbhale! 96
corrpoumdge menpleh & diakanen(iGot relf ek akiaddrofide afidithe aliiue Etfred (R & héuks2 D%Qane was
et her - wpvappraiert indet Yecyungand they equbeisassidub @xtpitys with disthyd letnbrl. Eckipbraiin of the dried
£ s@ clar§d) exmcty jupdeg venues Daveca eihite eplit bish wee wgshed iwitte hdxed o iald biube N-
i nsuPIRUPEGARPIEO-Rensyek-sadnes (392 195 95%). iy mplanial wesUreated with iisohityléne (360 mi)
@n btdancea’lf& foRcagtRter pylRtHdrd agich (i @Rl gichleromethane. THheeactien Diswpowasdshakeaat eom
seazadm ni. s'P@P%refuw ip R a"’%l'iel @9 | & Scdavai Breasbiureanasawrshads vitrf dituteescalivn bydwigerh

eE g0 a qv@pomed ! rasidue| was @issolved! ini dietnid sthire washiad with
oy 'Eblc?E; -' ?h %E‘dfd%g %r §Fe)t)é‘ﬁ§i§¥?ﬁ°fate¢ ungpt Yecuymy Purification by column
ot het & "% ?9' higrmsthaes: mixiprge oqvR AN-qepzyipryaarbenybP- 40
Spomon et y\g este 8 Fso?"l

spngest | i'”i:/e eg h ‘?"t fquad: |Cr§@1e%d’e7 ol éﬂ%%?"?t'ﬂ%ﬁt egires
S50 a cal O Ei a3 8 fudlnh ' 558N oy .25 i |
; .:'a.Eaen;SUtaQ | m@But@c‘fl‘leet Eo&li o te e{a e a% %{ qrt2 8 F ?’bn-t L

"phylﬁbcﬁb%hs%ur@cpmow acn I 3[5 mi) an
HEL TS ohciabPhvieOiehshddfvith Bl brfdd (N ent IE jér vagu er
1Rkl Puffie B jchlAR- br@é?na‘ngFthﬁaﬁoéﬂﬁQQHﬁlg dicHiro d-flo¥ans it Erbs %jz ﬂt‘IS

L3t 60 P e icfipdand REGH dildE. 50180y, D168 siilch: od GiGthy & &%fahé}rﬁéﬁl E@En%y 1%/
He ot bﬁrpré&:ded\prWsdﬂ@i AR RIS Thd Srodlict v?a% sfé?eﬁ BEbW L. DY esel y
=% Biochem. Bi ophys: . Res. Conm, 1987, 143, 186). Thus 1n a further
"‘spect t heEXAMPEBENSON provi des a phar maceut i cal corrp03| tion conprising a
‘%@rrpound oﬂ-(ﬁ%@wvcﬂ%mﬂﬂ-b‘a nuathokylethy!)prapanoci: faldaenmicset | cal |y acceptabl e salt
Z¥FHéreof "or. bi oprecursoritherefor, together wWith
: e n-Butyl lithium (2.5 M in hexane, 18 16 ml, 45.4 mmole) was added dropwise under nitrogen to a stirred
solution of dusopropylamme (4.59, 45.4 mmole) in dry tetrahydrofuran (20 ml) keeping the temperature
between -40° and -20°C. Stirring was continued at -20° C for half an hour and cyclopentane carboxylic
acld (259 g, 22.7 mmole) in dry tetrahydrofuran (10 ml) was added over five minutes, keeping the
temperature at -20° C. The mixture was allowed to attain room temperature over one and a half hours,
stirred for a further one hour and then cooled to 73 C. 2-(2-Methoxyethyl)propenoic acid benzyl ester (5 0
g, 22.7 mmole) in dry tetrahydrofuran (10 mi) was added dropwnse keeping the temperature below -70° C.
- After two hours at -77 " C, the mixture was quickly warmed to 0" C, acidified with 5N hydrochloric acid, and
. .. extracted with hexane. The hexane exiract was washed (x 7) with a mixture of water and saturated aqueous
sodium bicarbonate (1:1: by volume) to remove unreacted cyclopentans carboxylic acid. The extract was
washed with water, dried (MgS04) and evaporated under vacuum to give a pale yellow oil (6.3 g) which was
- . chromatographed on sllica gel (600 g). Gradient elution starting with a mixture of ethyl acetate and hexane
=, (3:7 by volume) changmg to neat ethy! acetate gave the required product as a colourless oil (4.0 g, 53%). -

- Found: C,68.39; H,7.99. C15H250s requires C,68.24; H,7.84%. On prolon.ed standing the material solidified
. and when recrystallised from hexane gave a white solid, m.p. 41-2" C.

" EXAMPLES 16 - 28,

T_hq following compounds were prepared by the procedure of Example 15 using as starting material the
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Bephar: rraceutl cal | y accept abl-e diluent or carrier. 50 The invention al so
e pdes-a corrpounds of-ithe formula (1) or (I1), or a pharmaceutically
ptabit‘e sal't thereof “or bi oprecﬁPs!b274t286rE:]for for use in nedicine, in

jp f'calar In the treat: rrent of hypertenS| on congestive heart failure or
f =i nAsufficiency In-a. bei n F na , b sed on out di scoveré th
TRe-neutr APPER ﬁq d o g 4 Em) AP e | g;;&rng%g vﬁlmegeb
Fxial - nat?, h f
gle,tﬂ.r al .en °e°$5°'°"8%‘a“°t‘i" %Nﬁg' WE’Z “iT Ba'f}%af '?XB ?e?\9 ?2257

on of ANF by. endopeptl dase E.C 3.4.24.11 and thus potentiate its
et,c,and natri ureti ¢! act|V|ty the i mhi on i ncludes the use of a
eund-havi ng the abilsi'ty to inhj bi tt tral endopeptidase
7342411 for the ‘manuf acture.ﬁ)f a Zhment to prevent degradation of
J=ranid thus potentiateists diuretNg and aX[iuretic action in the

atmept of hypertension, =~ EP 0° 26,‘:4c 4 B C)hgart failure, angina, renal
"E‘n‘glﬁfl ci ency, premenstrual syndr onk, %ﬁl i cal"20edenm, Meni eres di sease,
-ﬁ}‘y.”-’p' r'al dost eronei sm (primary ango.gecondary), hypercal ciuria or glaucoma.
‘Tﬁe preparation of the corrpounds of the invention and of internmedi ates for
ASEIN their preparatior.is illustrated by the follow ng Exanples, In which

EES('-ar-’rpl ewl-~ 14 .describe.the preparation of certain starting materials of
: tl-a (VI\ FXHHh|PQ 15-689 describhe the preparation of glutaric acid

#at vatlves of formla (I I'1), [Exanpl ess70- 80 ddscri be the _Lpreparatlon of
#art ai.n am nE*PRke ijng . mderids of f&mila (I\')‘naEX%rer eSieprot¥cadepcri be
HThe-prepar af i ofPef di esters of| formula (V), Exgnpl es QP?a%s&nd 429+ 432
b® the prepar cltl on “of no and di car boxylji c Scids of formfa (I)

€i'n onelo—both a-nd—[-aex—ﬂ-—Ls—hL—a-nd—Exa-n@-eH-@-@—%—de-se;—pbe t he

,pa.ratlon of ,yariqu L1 S wher e on o Rand [err] is
bi | egeste éé@&cﬁ’lz E)&{éXNVPLE 1 Zg?Z xg?thyljpropenm c
y.

ester i§g . Dbedzyl mal onat e (28 e) was added

1L e adl oo o 1 o ar

Pf——Rotr—tomar—Stir s et JUD]JCIIOI ot—of—sotttm Ilyul e \o o J, 80%

Le) et r ahydriofgr an (190,41 ) underi
-"?"le enperc'} g!r?%dﬁgel nlg Céﬁi{)vvé 210 ri se qﬁ QB C. ?Q,Sﬂt hoxyet hyl

0.1 nof e) was added to the res tlng cl ear ’sol ution, which
_ BII[JEI dal UnRc IUI LW IIOLHb dHU [nen rerl UXEG over n| ght

. N, Rf 0.2 ;
3 </ N—(CH.,) ,- i
-/ ‘- (silica; CH,CH, CH,Cl,

CO,H, 10:90:1)

-CH3

c HeCH,- | (CH;)4C0,C(CH,} - RE 0.7
? - - (silica; Et,0)

C6HSCH7- (CH3)SCO CNH~- 64.40 7.67 3.55
= (64.43 7.47 3.58)
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FEF was added, *.and théim xture extracted wit
gﬁnlc extract on washing with 20 wat er,

TZJ“’IhoxyethyI
zﬂihi*&*.was -di;ssql
_45.4

”mas stlrn
“ed un er vacuU[

nalonlc aC|d di benzyl ester as

Eﬁﬁll n ter
OVernlght
i V\At er

(40 n1&5added g
at room't enper at
was. added and 2
diester. The a

h nmet hyl ene chloride. The

drying [err] and evaporation
'vder -vacuum gave a crude liquid (ﬁ@ﬂﬂﬂ«p&:ﬁﬂwonatography on silica gel
=g)i-eluting with a mxture of ether and hexane (2:8 by volune) gave

a colourless liquid (15.6 g).

rﬁhydrOX|de
h sti g. The
urn%f%ﬁ%p;aé&‘heor? ica{. fwas

6 nlnture was extract ed

ueous phase was the

Bd Wit ?N’hydrochlorlo acid (50 m) an

nv.acuumgave the mono- gst.er as ta colourless oi |

TRaratorgal deh

)

cextract Gh vvasrﬂﬁﬁgc‘w-th GS6eH,) g yi ng I[ dhr

extracted wih ether. The
%%anq-e%aporation under
(©s:

9.7-78% .

i on of

- «er-ude ‘mond- esh er (8 i35 1140 ang |dhn (502 rrg,l 59
?nm’r e) i'n pyr ijdi ne (76 Qﬁ 3gAfte(r::H§€|Zf ﬁ#tﬁ)@ at 6(% t'fgfror 7tg and. a 30 ‘half
j ¥ S, t’he nlﬂture was cooled poured onto icq, aC|d|f|ed wi th concentrated
#hﬁdfechiortc €rd, and exiractled W th gt her, The organi c extract was
SSEAUENt. bRl ly shed wi t h-wat er!, mied aqudous s@&8iUm bi car bonate and '
Sat-er, dried (MySed), aWtig,)%\‘Fap‘or at ed' un¥éhyvaduishiice: ditgeHaCliGui d (7. 42 g)
=whrch was chrqnatographed on sil (300 g)l ution with a mixture of
siet:her and hex ' benzyl
£ ger as a colourless |IQUId (;7.13 9, 2% . Fqund:. G:7fs69; H 7.42. 35
shecr]..r8uires 'C, 70.89; . H, 7. 32% EXAVPLES 2 - 4 sThgeat QI 68y B9 caompounds
by 2the ge(rca c- Ar ocarjua meof- Exarpliegil usi Ag probyFi ¢di de, 2-
i di n crylate respectifjvely as starting nateri al
o 2h B1
o ' iqi 0
5 ” [err] cH RE 0.5 Anal yS| s %
I - | ? (silica, CH,OH, CH,Cl,, ®
Lh “2.5: N (CH3)3C- N-CHZ- 1:9) |
S SN iy
| i:‘.6 | (CH_B_)3 'CSH CHZNCH : 69.76 9.06 3.55 a
e ' (69.70  8.91 3.52) ‘%),
i . i
" ) i
2T © (CH,) 0~ 1 (C,HCH,) NCH,~ 74.38 8,41 2,91
- S \ (74.47 8.26  3.10) ;
! > ]
28 ; (CH,) 4C- é C¢H5CH, OCONH- 64.33 7.71 3.29
I | (64.43  7.47  3,58)
R

(") Solvate with 0.1 CH Cl

." 55 EXAMPLES 29-34

e -t e e
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_ Th_e'.following c_omboun’ds were prepared following the procedure of Example 15 but using as starting
mate_riql_s the appropriate cycloatkane or cycloalkene carboxylic acid instead of cyclopentane carboxylic



(Theoretical in brackets) C

LN [err] 76. 37 8.01 10 (76.44
0)..15 3 & [ €Ff 9 274 234 B1 75. 95 6. 41
r076s38 6. 41 #; 5.24) 20 4 [err]

Sraie %& 7_6ﬁ% 25,EXQP§§E 5 .
Bl 2-Meth ‘f' %a p %'gy*p*saﬁ'!ﬁ? EPRRYRORAG §4ic RRpd psteypr S psiiNiPiRenCls 298 g,
-50@6suspen%F St oil) was added to a stirred solution of t-butyl
ﬂﬁenzyl nalonate (5 g) in.dry dimethyl formanide (50 m), nmamintained at [err]
{ AR at nosphere of nitrogen. After stlrrhng for 15 m nutes,
dr oét hyl - met hyl sul.phide (2.21 g) in |n€thylfornan1de (10 m) was
;dropmnse Wwhile: the tenperahﬁre of t eaction was naintai ned bel ow
TThe” reactlon was: allomed to‘35 war oom tenperature and stirred
5 ESed. The geaction mixture was
racted mnth et hyl. acetate°(2 x 200 m), the etByl acetate extracts were
sied:wkth water (4x),:dried [err] and evaporated to give _
3 Ayt hi 0- 2-t - butyloxycarbonyl but anoi ¢ acid benzyl ester as an oil (6.4
This product was dissolved In trifluoroacetic acid (50 m) with
rous stirring at [err] under nitrogen. After stirring for 45 m nutes,
tri"¥1 uoroacetic aci d was evaporated under reduced pressure at bel ow
.40 Final traces of trifuoroacetic acid were renoved by azeotroping
“Mhth carbon tetrachloride (3 x 20 ml), to leave an oily residue, which was
gdﬂssotved in pyridine (20 m). To this solution were added piperidine (0.44
"ni:?and parafornaldehyde (1.47 g), and the mi xture heated at 60 C under
% for 2 hours. The reaction mxture was cautiously poured onto iced
: -and the pH adjusted to 1 using concentrated sul phuric acid. The
'-ure ‘was extracted with ether (2 x 100 m ), and the ether extracts dried

_ﬁh l-+45 -~ and evaporated under reduced pressure to yield the crude product
S g @S- an oil. This.iwas chromatog- raphed over silica gel, eluting with

XD ~*of hexane and ethyl acetate, to yield the title ester as a
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’cml.our'less 0|I (1 22 g) Found: C,64.69; H 6.55. [err] (0.25 [err])
a,r*eqw Tes C 64.85;, H 6.91% EXAMPLE 6 50 2- (2- Phenet hyl ) propenoi c acid
ébenzyl ester Titaniumtetraethoxi dep(0'2742233,8133.8 mMmmvle), rinsed in with
“ben‘zyl ‘al cohol (50 m) was added under nitrogen to a solution of
#2.(2-phenyl et hyl ) propenojc acid ethyl ester (20.23 g, 99 mmole) in benzyl
ﬂarcohol (400 mM). The resulting solution was stirred at [err] under
LNTTTogen for [T8 nour$—coo| €d toJroom b5 tenpgrature, and acidifredywith
N -hydrochl ogic acid (140 nl). The mi xture was ithen extracted with a
&m _.t-u?{f ether and|[hexane (1:1} by vol une). shing the organic extfact
B th datlur at Exampioys sodi wm bi tar bopatiescausdd a thislalpsicitpitate] to
sformin the aqueous phase, which vvher#%;epa ated was re- extracted with
vet.her/ hexane] TNe. cofrbi ned organj c extyacks weré€heaseeidali it bsatketaded
Asodi-um chl orifde EbP 0 274 234 Bl sol on, dr| ed [err], and the so] vent
vaporatgzd umder vacyium Distillhtion of éexcesg benzylC aI cohd ([err], 2
“thrr)  gave t e crude|product as p brown oil. romat ogr aphy on silicp gel
=600 g), elu il i i i ! hyl ene
sehi-oride (2: 8 to 4: 6|by vol unme) pave the required ester (19.04 g, 72P4 )
.ch was us d wi thoyt further pprification. EXAMPLE 7

[2(1,Q<0| goll ylw%l]p cidt-butyL ter ,olution of
J.ndollnon in di met Ryl f ofmani d&* (20 ‘Was adged to
ma:stirred 10 suspen i on’ of 80% ide(0.53 g, 17.6 mmole) In dry
sgi-ret-hyl-f or mmide (2Q m) under rogm t enper at ur e. After P hours
dt-he _or ange s@ispensi om was cooIedtoOCanda#qutlﬁ ©f t-p I 2-1.
hramometzbhy| ptopenate|(3.52 g, 16{mmole) in dry |di met ylfor mam de (5 M) was
sadded. sl ow y| After 0.5 hours at!0 C the reactijon m xture was poured}into
, ‘hyl - et hef—and the sorutron Shed W Th wWatgr (4xX), dirate nydarochloric
frzicipa X (2x) and diluteiaqueous sodfum hydrogen cdrbonate (2x). After dfying
: r], evapogation of§ t he sol ven yielded a yellowoil [3.0
~&frat ogr apdy on st joced. Qi i ng or onesh2e/ hexame and
' et hane/ di et hyl eather r%l,dur » pure title propenatel as a

ol\gurless oil (2.06 g, 47% . Fopnd: C>20.12; #, 7.10; N, 5.03. [err]
iires C 70.31; H 7.01; N 5.12% 11

o Gy sk RLOL T | (68.65  7.28)
4 A i

-30

) -';3j1 | 9330(CH2)2; ] 69.10 8.44 |
: 4 i ;
(68.94 2.10) )
0 ' .
| |
]
. 32 CH,0(C},) ,~ AN 69.03 7.85
(69.34 7.57)
50
t
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e

foI | ow ng corrpounds were prepared follow ng the procedure of Exanple

-4 g -appropriate amne starting materials and using potassium carbonate
g8 the base and acetonitrile as t hEPIAT2A Bilnst ead of sodi um hydride and
#imethyl for mani de respectively. [ERR] EP 0274 234 Bl Anal ysis Exanple
%e "r‘]',, N "~ (Theoretical in brackets) or Thin layer chromat ograerl\)%/
TR N0
@57;5 8" ' i ERR] e (silica; [err], |1:9) R 0.65 9 2
FET il ] : P (silica;| Et 0) 20 74.4 9.39  5.38 25
4B f\ ; [err] (74.14 9. 15 5 9) 30 Analysis % 35
%Iheo-rﬁlrccﬂ ~1‘1”F‘lb*13ackets) Exanplie \\ rr] C Analysild % N 40
Al o [err] . 78. 09 8 44) 4.18 (78.30 8. 06
A...15) EXAI\/PILE Yo 2. (Benzyl oxycarlbonyl net hy ) pr §Peersesiazl dnt bbaxketsist er
: Do, . . . . C H
o I L cH
T i 3
33 | en o<cq2) \ 68.95  8.38
! :
: (68.94 8.10)
| i i
. . . i '
' b } .
34 CH;0(CHy) ,- 71.48  6.75 g

N
"

-~
~J
[§%)
>
o
(%)

6.85)

EXAMPLE 35
3-(1~-Carboxycyclopentyl)propanoic @_ t-butyl ester

To a stirred solution of lithium diisopropylamide (0.43 mole in dry tetrahydrofuran (300 ml) at -20° C
under nitrogen atmosphere was added cyclopentane carboxylic acid (22.7 g; 0.20 mole). The solution was

. allowed to warm to room temperature and after 2 hours was cooled to -10° C and added by cannula to a
stirred solution of t-butyl 3-bromopropionate (44.4 g, 0.21 mole) in tetrahydrofuran (100 ml). The resulting
solution was allowed to warm to room temperature and kept overnight. Hydrochloric acid (3N, 250 mi) was
cautiously added, followed by diethyl sther (500 ml) and the layers allowed to separate. The aqueous layer
was washed with diethyl ether (300 ml) and the ether layers were combined, washed with water (300 ml),
. dried over magnesium sulphate and evaporated to give an oil. The oil was taken up in diethyl ether (300
... ml) and washed with. saturated sodium hydrogen carbonate solution (3 x 100 mi) until no further
.. cyclopentane carboxylic acid remained. The diethyl ether solution was then extracted with 10% sodium
carbonate solution, (4 x 150 ml), the aqueous phase separated, acidified with 2N hydrochloric acid, and
extracted with diethyl ether (3 x 200 ml). The diethyl ether layer was separated, washed with water (300

. mi), dried-over magnesium sulphate and evaporated to give an oil that readily crystallised. Recrystallisation
. from pentane gave a colourless solid (10.4 g, 21%) m.p. 78-81" C (from pentanse). Found: C,64.70; H,9.18.
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$Gﬂ o_a stlrred solutlon of 2- (benzyl oxycar bonyl net hyl ) propenoic acid (25.0

14.0 mmol e) in dich- loromethane (200 m) at [err] was added condensed

%sobutylene (50 m) and concentrat cBPOR7HRA4BA acid (1 nl). The mi xture was
al:l ovved to warmto room.tenperature and kept for 72 hours. After this tinme

fffe”'sol uti g % sodi um car bonate solution (3 x 200 m ),
retever (grﬁ "FW%gr%ﬁé gﬁ’d 55 evaporated to give the required ester. .. ..

“pal ey | (29.4 g, 90% . Found: C 69.60: H 7.35. [err]
i.res: (gék?-&% H 7.30% EXAWPLE 13 EP O 274 234 Bl

- xyca‘i- Qﬂ}g 1h9ic athyl is nﬂs re ll W
b ’Mﬁ%}’ m?“@ Hire dosy of
3 ,.r-redo?gi ut-i oniag% t-. ﬁg %t (')xat;(:aglr'ra ony ser'l he b '?" '8%‘%"8?25‘16%?;'@4 :

.mmLe) .and. gametdad am ne. (5 05 g, 50 mmle) in dry tetrahydrofuran (100 m)

L-oom tenperature. After stirring at roomtenperature for 16 hours, the

acti oo Xt 1@y cRMpeRFpiopindic cHcRt buvikyl @B as bidBarsd 96R tenN3D G
S enti al lnyiowhg fie Piobetn® df BebmpRL @ ¢ ive tAE bezy! WRbas aﬁ‘Briij F%H@gggeslq Hmﬁ%?ﬂmé?
A bonat e, retrulrsscbsmsem&m um sul phate and evaporated under vacuumto give

BEAITLT (14 g). " Chromat ography on silica eluting with a nmixture of hexane
*.a'rrd-‘dl Thl orEXAMPLE38e gave the title propenoate as a yellow oil (10.98 g,
9% . 'Rf 150 HICaphycyaiopanhytiaHmstunxphétanpropanax anet-tityl dster L0 EXAVPLE 14
@={Benzyl oxycar bonyl am no) propenoi ¢ acid t-butyl ester The title compound
aas.-0pt ai ned A PAtiRg pidrtyl Hitrerapyenipbentiiirensngate. (1 0ge .1 homblohin tiyl tetesbdesfuraviva h
awa.s 15 pregdged teg) stisipd golition pidithiunt diiseprapglamide (:A9tmrokiel év drip tettatiyrrofutae (30i rblpatatalice
Fmecl—Tr a\F"d°Cﬁ‘F'?ﬁ°" F“é‘%Q “pheurs, ghipsomethybmetind ptherye,5Hhg. 58 mmentb) was addedanddiie mixiure
_-.'z-ylz"L B glioyed E‘Z"P '°°’I2?S“H?WB‘F% vey 1 RetseFhe( selytionras pawrer Wlooyatenecifii@Dto
V\,as ad d3 BI?JI 2 HVE’QF iR Al T? 92%“ d %P‘r‘?}atea@ ¥ §6mx Ehey evganic) feger wes

% tger 6 mgﬂ%@ﬁ%{z at(vzeeehrﬁwytomas
i é ct(hg Elr%pr a%t;:'laectlon E\g i %ﬁfa mqu?w'onl g{.@eg{, 6?32)% ed
_.35, :apormon of 't RO b [ eXtrac S under vacuum gave a white solid
Mhi-ch wag \@&ﬁ@ﬁ_cgsvggtsg hexane to yield crude N

The following compounds were prepared by the procedure of Example 38 using as starting materials
.the appropriate propanoic ester of Example 35, 36 or 37 and the appropriate chloro, bromo, |odo or
L tnfluoromethanesuIphonyloxy derivative of formula R¥X. Example 50 was obtained as a solid (m.p. 94-6° C),
the other products were olls

CHCH

[++]

2 Co

</
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5enzyloxycarbony| C>benzy| L-serine (39.57 g, 95% . This material was
ted-with isobutylene (360 m) and concentrated sul phuric acid (2 m) in
Iﬂﬁ:ﬁl or omet hane. The reaction ni xt GBP® 214234 Bdken at roomtenperature in a
pressure vessel for 3 days. The mi xture was washed with dilute sodi um
bydrogen. carbonate and the dichl oromethane evaporated. The residue was
dlssolved N aretnyr_erner,  wWo
car ‘bonat e, -drﬂxggpﬂ\ﬂﬁsodf)g and |evapor agéd under |vggHuss Rurtdddratiogn by
£elﬂnn chro1atggrap1y on .siliga eluting with dilethyliethatrgighl or ompt hane
e N-benzyl oxycar bgnyl -O benzyl-L-derige t-bytyl egter (PB6.66
an oil. Found: C 68.90; H 7.06; N, 3.[46. [err] requires C, 68.55;
N,-3/63% Th¢ above cornpound (36.06 g, 94 nmol e) was di ssol vefl in
utanpl (500 pi) and trgated Q 30 pgt assi um t - but oxi de (1R.59 g,
- at Bmon11eqn§g'ture und@r ni, en. |AfseB8 2 homms,3thﬁiépacti0n
pour ed {nto 22N hydr ochNaiZ aci-d (EQ6Ht94and;mateB.63§ M) and
iﬁ#acted with diethyl ether. |The extract was Washed with brine, driéd
[err]_ and {he solvent evaporgted under vacuum} The residue was purified by
EQllumm chrofrat 6@r aphy(@iy)gEt i ¢aCR{QiCHRY,wi th difchl or AfeOhéhe- hexane
m.xtures to|yield the title cenpound as an oil [((32186a,gEt JDYhexhie, Ol 65
%4t{-cats 50% di et hy et her - hexane). El enental Tnalybis was 35 precluded by
Polynerisation at reomtenperature The productl was stored below 0 C
EXAVPLE 15 B- (1 - Cafbox cyclo ent 2-(2- neth¢xyethy|)propan0|c acid
benzyl ester 4 CB%;t Dyl tﬁb‘{%{(@obﬂ\ﬂ in hégale $3536 ni: 45.4: mol e)
‘was- added di opwi se Hnder nitrggen to a stlrredrééﬁu?QOn 82Xdi i sopropyl ani ne

14:59, #5. 4 mrole) ture
bétween [err] d[e CoStirgin s._copt i nueg for haIf an hour
:&m:d cycl.opept ane caf b{)%l_ &BI):Bé‘a Fﬁg‘ieﬁabz‘&*‘zzz 7 ﬁ %2 §

' #atrydrof-hran (10{ m:) was -afided over five m ke g t he

%g‘fﬂmer aggur e ture
% and ahal f h0urs 45 stirred for a further one hour and then

""e) |n dry tetrahydrofuran (10 m) was added dropw se keeping the
impperature bel ow -70 C. :After two hours at -77 C, the nmixture was quickly
fraﬁed 30-0 C.-acidifi ed ‘wi th 5N hydrochloric acid, and extracted with
)e...Thé hexane extract ‘'was washed (x 7) with a mxture of water and
Har rat ed aqueous sodi um:bi car bonat e (1:1 by volune) to renove unreacted
' opent ane car boxyli-c: ‘acid. The extract was 50 washed with water, dried
$O4) and evapor at ed under vacuumto give a pale yellow oil (6.3 g) whi ch -
€hr ®mat ogr aphed on silica gel (600 g). Gradient elution starting with a
i xture of ethyl. acetaté and hexane (3:7 by volune) changing to neat ethyl
tate gave the required product as a colourless oil (4.0 g, 53%.
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Found C 68. 39 H, 7. 99. [err] requires C, 68.24; H 7.84% On prol onged
$Iand| ng the material solidified and when recrystallised fromhexane gave a
hite solid, mp. 41-[err]. EXAVPLES 4874 288BThe fol | owi ng conpounds were
'b’r'”epared by the procedure of Exanple 15 using as starting material the 14
[EP 0274 234 B1 appropriate propenoic acid ester of Exanple 2 to 14. Apart
Trom Exanples 16 and 17 the products were obtained as oils. Exanples 24 and
25 were isolatdd as hydrochl ori de sal tsy Two nol ar equi val ents of

d| ‘TI't hi ocycl opgntxamelecar boXdy| i ¢ aci d dkani on wnhvlms!edfil(ﬁwdr@t#naeé)ar ation

of Exam_es 20 land@®28.. R [ ERR] Exanpl e R in brackets) [err]
Anal'ysi s% (Thdor et i ca{l No. | ¢ H N
n brackets) 2 : T ]
He N 16 Terr] ' erf] : 8. 09
i7°071.67 8. 23) 43 17. (cB,) C-[prr [6.8§ 8.06 8.14 1+  75.77
7 &Y, (15.76 , 7.43) | “B 2 lesi.65 7.8  peam]
{e\HU] (S|I|ca 1 [err],i[err], 1b 90 19 [err] err]
:..',.7 (silica;ter+ P e FHor+ {64. 40
3.59 (6443 (cnp)le#7| cn,~cudeiBf) 45 67.72  9.47 -
v o (68.05 9.28)
15 !
i 45 (CH,) .C- [C.H.CH,~N )-CH,-{ 69.28 7.58  6.55
; Py 67572 Q * 1(69.87 7.82 6.79) ;
:f :
- i (CHy)C- W\ B,m| 67.52 8.0 4.24
| ’ _ < | (67.53 8.20 4.15)'°
| | |
Go47 ! (cHy),C- | CHy-Cug-CH,- 68.70 8.78 -~ |
| P c (63.36 8.90) - ;
1 L | |
L ; : ;
1 48 ' (cH)).C- | C.H.CH,0-(CH,) - ! RE 0.85 ;
i Co1 33T e | (stlica; Et,0, CHyCl, i
AN : -L) .
H i :
I 4 . -~ ' Br-(CH. [ 55, .
i S 1 ; PGy | (35.07 B2y - |
. ' Cy.0 !
-’[ i .
! 50 (CH,).C- | Cc.H. -CH- 69.90 8.4l -
; 33 65 (69.59 8.34) -
51 (CH,) .C : (_:\ 0.55 9
5 - 70. Q.44 -
a5 S \_/— (70.77 9.38) -
52 (CH,) 4C- - °\|-cuz-“) RE 0.4
. | - (f;{.;.ca, Et,0, CH,CL,
|




““:Exan¢ﬂ e i
*AH-TySIS "% (Theoretical  No.

7. 29 (65.12
- 7.88 (67 67

‘R

e
ER?"@'5 24

3T."";follovvlng

H N BR 0 274 234 Bf [err]
'7.48) - 10 22 [err] [err]
7 74) Rf 0.3 0.3 23
r efrr — ([ ci l i_ga_"__Pel’ I’]
\Lmér] R [err] (sblica; [q{rl’s‘s » the %ﬁnﬁf l[err]
cp, “ferr], j1:9) 2 in bracxe y£
3 85 ob err] c $A38 | s8.41
8. 26 B3.10) 28 [err] , [err] 64.33 7.71
7. 47 B.58) 50 (1) Solvate wth 0.1 [err]. 55 EXAV}LES 29- 34
conpounfs. were priepared foll owi ng the procedure of Exanple 15
it aPting| Cals- H,0CH,CH,0CH,~ ! Rf 0.15
(silica; Et, 0 hexane
1:1)
56 | ca. CH. (CH,) .~ 65.40 9.51 -
s 3T (65.60  9.44)
!
53 (CHy) 4G~ | CH,CH,CO- 64,22 8.94 -
. (54,61  8.78) -
56 . CH,,=CHCH, - 65.91 8.60 -
Cm 2 < (66.11 8.72) -
37 -(CHB)BC- 11 CH=CHECH, - 67.70 9.4 .,
o - - (67.85 9.54) -2
— é
58 (CH,) 5C~ [>-cu,- | Rf 0,91 (silica;
- R “ : ethylacetate, toluene,
59 .. (CHy) C- 69.32  9.47
P S T (69.64 9.74
o e | oL | ea s |
ST ~ . 9.03) :
61 (City) 4C- \ 66.03  9.11
> (65.36  9.03)
0
62 (CH,) ,C~ N 62.01 8.7 o
| _)‘ (62.05 8.87)"°
0
K
63 (CH ) CH.OCH,CH- 62,83 9.42
S 32 (63.28 9.38)¢®
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--rret hoxyet hyl)pr open0| c acid benzyl ester as appropriate. [ERR] 20 25
A0 a5 EP 0274 234 Bl" Exarrpl e [err] _
aI ysis % No. . (Theoretical in
mcket s) Cci~ H"ZH'_:-':}_ —TerTt 5 fFerT 72. )27
Example; “5” R Analysis ! é¥£ al7 65
| o, § . [err]] 68. 23" rz&eé 55 729
31 ! [err] ; [err
4 (68.94  "8.10) ho 45 32 lerr | lerr]
5 (69 34 7. 57) —
o : Cq ).C C.H.CH,~ 7.19 8.68
i h . . 2]
P R (7.26  8.41)
o ' CH2 =
65 (CHy) 0= ¢ P o73.36 7,97
T cacao i(73 57 7.83)
P “2' i
66 (CH,),C- | C.HCE,0 c—{ijs RE 0.61 i
3 3™ 67577272 ! (si*ica. Etzo, CHECIQ,
— i . :
] - | H
67 ; C.H CH CH.C=C-CH.,- - 70.75 3.03 i
= LR 32 ©(70.85  3.30)® :
! i
o |
68 CH,CH CH,CaC-CH,~  _ 66.69 8.79 |
" ‘ = : (67-64 8Q32) i
69 CH,C! T\ 69.28 9.05 5
S (69.36  8.90) '
- (1), ‘Solvate with CH,CO.H, 0.2 CH,CL,
(2) 0.25 Hzo;'_'
(3) Solvate with 0.5 C,H,40
(4) Using 2-trifluoromethylsulphonyloxymethyl-2,3,4,5-
tetrahydrofuran
(5) 0.3 H,0
(6) Solvate with 0.125 CH,C1,
(7). 0.125 H,0
(8) Hemihydrate
EXAMPLE 70

- " cus-5-Am|no-c|s-2-ethyl-r- -cyclohexanecarboxylic acld methy! ester hydrochloride

24

5-Ammo-2-ethylbenz__onc acid (7.0 g, 42.37 mmole) was dissolved in hot ethanol (120 ml} and water (200



EP 0 274 234 BL Exanpl e R [err]
% (Theoretlcal I n brackets) C H 10 33
[err] - EP 0 274 234 B1 68.95 8.38 (68.94

[err] [err] 71 48 6. 75

2j_3'6” 1- Car boxycycl opent buty
45 m an#av%{ogeeqt?q acfs 5 s G A for By
' il T ?@&5 il

dry:.t F?Vé ?"eﬂ n g
d cyﬁlaq Ee?m Vng& b h A’a u 9\?% (agl sog VIvas us 3 r|d E:an a en u
%&EQ& l}v toHd mBSbJ&Ml

n e fesin
"?’ﬁﬁ‘- ce%ofn ﬁ“& fan?il Silokdd’ é,%'tam i%m ac 5 ém%%u%ﬂmem
Q mﬂp lofﬁax&nec

249 évafcrs 0 llcSRid (é 4 §PasSOligh héhihgas
Bl oed t o! SiFol] Finis QURObSITRESEN ug R WPl SR e e b
23N )AVIBS corsuspeRdidh df %Sdbwveaééfé%ﬁi 35 ol56 Werhid) Y rﬂétﬁﬁnbly(h 00ehiN@4s iR0ane! )
%‘ S helo | QYGEtSd Whtl 18R Fen! MloARNME ¥eGesu iR sAARLIE Qldwed 1BYBHd MASonV@MB@sturdloldight.
Hhethyl  eEhpbrafica0d the ohdRdurdBevaRlNe follbvAeyS trinkedtien GO HHDI rasidle With Sdistry| dthérhand

“ﬁvat er (30@cHsthllisation fioth OMBRIureA giathgli etiiar andl mdvenel gavecthe wwayind atetigl! dster hydwehlare
9j-1. The ai finarasitet ey, (@57 g ad%ptrﬂnylzowomrc FAO0: ©53.863hD.08aNIGId OvoltlfaNO2.HCI
g'atur at edreﬁaduswmhyd-rmyeneembonate solution (3 x 100 m) until no further
YGl.0pemt ane car boxylic acid remained. The dieihy ether solution was then
Bxtract ed EXKAMPLEID% sodi um 55 carbonate sol uti on, (4 x 150 m), the aqueous
phase sepaqsﬁtl’edho-c&cﬁ-mtmnl-eucwotma@wwmceeiﬁ Imgthykester. b ygirochiprigle

3-Am|no-5-methylbenzoic acid (7.2 g, 47.6 mmole) was hydrogenated and worked-up as described in
Example 70, to give the cyclohexane carboxylic acid (3.30 g; 44%) as a high melting white solid. Found:
- C,80.81; H,9.67; N,8.80%: CsHisNO2 requires: C,61.12; H9.62; N,6.91%. Esterification of the acid (3.17 g,
= ..20,16 mmole) with hydrogen chioride in methanol as previously described gave the methyi ester hydrochlo-
«..-fide as a white solid (3.35 g, 80%). m.p. 172.5-173.5 C. Found: C,52.36; H,8.63; N,6.62. CsH17NQO2.HCI
' requwes C 52.04; H,8.73;: N,6.74%.
.:.'2.5_"'
v EXAMPLE 72
~~ Cis-3-Amino-cis-5-methyl-r-1 -cyclohexanecarboxyhc acid ethyl ester hydrochloride

Esterification of cisi—3¢amlno-cis-5-methyl-r-1-cyclohexane carboxylic acid (2.0 g) with ethanol and
__hydrogen chioride gave: the ethyl ester hydrochloride (1.4 g, 75%). Found: C,51.23; H.8.52; N,7.13.

~C10H20NOzCl requires C;54.17; H,9.09; N,8.32%.

! =_':cIs-S-Ami_n(:-_c:Is-4-ethyl-r;1 scyclohexanecarboxylic acld methyl ester hydrochloride

i © . 3-Amino-4-ethyl benzoic acid (14.0 g, 84.7 mmole) was hydrogenated and worked-up as described in
. ....Example. 70, to give.the cyclohexane carboxylic acid (6.36 g 43%) as a light fibrous white solid. m.p.
- >250° C. Found: C,61.83;. H,8.80; N,8.13. CsH17NO2. 0.2 H20 requires C,61.82; H,10.03; N,8.01%. Es-

_terification of the above acid (6.0 g, 35.04 mmole) as described in Example 70 gave the methyl ester
hydrochlonde as a white solid (7.02 g, 90%). m.p. 161.5-162° C. Found: C,53.79; H,0.13; N,8.33.
C10H19N02 HCI requlres O 54.17; H,9.09; N,6.32%.

 EXAMPLE 74
_ cis-3-Amino-cis-4-sthyl-r-1-cyclohexanecarboxylic a_cig methyl ester hydrochloride

Esterification of cis-3-amino-cis-4-ethyl-r-1-cyclohexane carboxylic acid (2.5 g) with ethanol and hy-
drogen chloride gave the ethyl ester hydrochloride (2.0 g, 75%). Found: C,54.31; H,9.53; H.592.
C11H22N020Cl requires C,56.04; H,9.41; N,5.94%.

EXAMPLE 75
- cls-3-Amino-cis-4-methyl-r-1-cyciohexanecarboxylic acid methyl ester hydrochloride

. 3-Amino-4-methylbenzolc acid (3.2 g, 21.2 mmole) was hydrogenated and worked-up as described in
Example 42, but without. cation exchange chromatography, to give the cyclohexane carboxylic acid (1.31 g,

: 39%) as a white solid, m.p: 258-261° C (decomp.). Found: C,61.03; H,9.89; N,8.90. CgHisNO2 requires:
- C,61.11; H,9.52; N,8.91%. Esterification as described in Example 42, gave the methyl estsr hydrochloride
as a hygroscopic foam .(1.31 g, 87%). Found: C,51.84; H,8.99; N,6.73. CgH17NO2.HCI requires C,52.03;

..H.8.73; N,6.74%.
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drochloric acid and extracted with ethyl acetate (3 x 50 m). The organic
-rayer_ was eeqmALEl7ed, dri ed over mmgnesi um sul phate and evaporated to give a
eol our | ess cionAminbaytlohuraecaftioRyia acig berizyl paeChatolsénbisGiphog@é el uting with a

~-o~

xture of “di ethyl ether and dichloronmethane (1:9 - 1:4 by vol une).

«aEvapor atev on Ghis tedster app PEparbd tiremf ¢cige-amiovrycighavape t dadbotyiit lacid thgdrpablorkits fobsving the
sictour | ess pogadurg @eseabeg,in BGoiple 7”@nthas @EainedingIT %7 Hield b 8wk soldemp] 172w Guifopmss :
2..91; HC@2§5%665>MESH3@105§'€HH@S10&242®\Mfh'@ N@l‘?ﬁ"@unds vere prepared by
..'he"-,procedure of Exanpl e 38 using as starting materials 30 the appropriate

nlpl e 35, 36 or 37 and the appropriate chloro, brono,
trans-3-Am|no- -propy! ri-1-cyclopentanecarboxylic acld methyl ester

(a) 3-Cyclopentenecarboxyllc acld (7.5 g, 66.9 mmole) in dry tetrahydrofuran (15 ml) was added
dropwise under nitrogen to a stitred solution of lithium diisopropylamide prepared from diisopropylamine
" (19.7 ml, 0.14 mole).and'2.5 M n-buty! lithium in hexane (56.2 ml, 0.14 mole) in dry tetrahydrofuran (150
mi)-at -60° C. The resulting suspension was allowed to warm {o room temperature and then stirred for a
further hour, by whuch ‘time a clear solution was obtained. lodopropane (7.18 ml, 83.6 mmole) was added
.. .dropwise at -60° C;: ‘and the mixture was once again aliowed to warm to room temperature and then
. stirred overnight. The solution was cooled to 15" C, water (10 ml) was added followed by 2N hydrochloric
acid to pH 3. The organic layer was separated and the aqueous phased extracted twice with methylene
chloride. The combined organic extracts were washed with saturated salt solution, dried (MgSQO.) and
evaporated under vacuum to give a crude product which was chromatographed on silica gel {200 g),
-eluting with a mixture of ethyl acetate and hexane to give 1-propyl-3-cyclopentene-carboxylic acid (7.96
- g, 77%) as a hygroscopic solid.
(b) Bromine (7.28 g, 45 mmols) in carbon tetrachloride (20 ml) was added dropwise at 6-10"C to a
stirred solution of the above product (6.39 g, 41 mmols) in carbon tetrachloride (30 mi). After half an hour
the solvent was evaporated under vacuum and the residual dibromo derivative refluxed for one and a
quarter hours with potassium carbonate (6.8 g, 49 mmole) in methylethylketone (500 ml). The mixture
was filtered, evaporated to a small volume, and residue taken up in ether. Washing with water, drying
{MgS0Os) and evaporation gave an oil which was chromatographed on silica gel (120 g). Gradient elution
with increasing proportions of ethyl acetate in hexane (35:75 to 60:40 by volume) gave 6-endo-bromo-4-
propyl-2-oxabicycio[2,2,1]heptan-3-one as a pale orange oil (8.79 g, 81%).
(¢} The bromo-lactone from step (b), (4.0 g, 17.2 mmole} in absolute ethanol (35 ml) was hydrogenated
at 50 psi (3.45 bar) over magnesium oxide (6.92 g, 0.172 mole) and 10% paliadium on charcoal (800
mg). The reduction was continued for forty hours; more catalyst (1.0 g) being added after seven and
twenty-four hours respectively. The mixture was filtered through avicel, the solvent evaporated under -
vacuum and the residue chromatographed on silica gel (150 g), eluting with increasing proportions of
ether in hexane to give 4-propyl-2-oxabicyclo[2,2,1]heptan-3-one as a colouriess oil (1.13 g; 42%).
(d) The lactons from step (c) (1.13 g, 7.28 mmole) was refluxed In methanol (30 ml) containing
concentrated sulphuric acid (0.15 mi) for one and a quarter hours. The mixture was evaporated to a small
volume and the residue partitioned between ether and water. The organic phase was washed with water,
dried over magnesium sulphate and evaporated under reduced pressure to give cis-3-hydroxy-1-propyl-r-
1-cyclopentanecarboxylic acid methyl ester as a colourless oil (0.94 g, 70%).
{e) para-Toluenesulphonylchioride (1.43 g, 7.5 mmole) was added portion-wise to an ice cold solution of

26



fruoromet hanesul phonyl oxy derivative of forrmula [err] X Exanple 50 was
‘Obtainéd as a solid (mp. 94-[err] t he other products were oils. 35 [ERR]
245750 ,55 20 EP 0 274 234 Bl Exaéer@'”z R [err]
Anal ysis % (Theoretical No.
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ally rat overnight an after lghteen hours, poured onto iced water. The mixture

(Rf61 0935 ( w??u xtra ed amcjv S%E) shed equcﬁﬁ l|§/ thto 1N hydrochloric acid, water,
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was refluxed for elghteen hours with sodium azide (1.11 g, 17 mmole) in methanol (20 ml) and water (10
mi). Most of the methanol was evaporated off under vacuum and the residue was extracted with
methylene chioride. The organic extract was washed with water, dried (MgSOs) and evaporated under
vacuum to give an oll which was chromatographed on silica gel (40 g). Gradient elution with a mixture of
ethyl acetate and hexane give trans-3-azido-1-propyl-r-1-cyclopentanecarboxyiic acid methyl ester as a
colourless oll (0.79 g, 89%).

(f) The azide from step (e), (730 mg, 3.4 mmole) in methanol (256 ml) was hydrogenated for four hours at
50 psi pressure over 10% palladium on charcoal (80 mg). The mixture was filtered through a short Avicel
column and evaporated under vacuum to give the required title amine (619 mg, 97%) as a pale yellow
hygroscopic oil. Fourid: C,54.93; H,9.59; N,56.79%. C10H1sNO2.2H20 requires C,54.27; H,10.47; N,8.33%.

EXAMPLE 80
trans-3-Amino-cis-4-hydroxy-1-propyl-r-1 -cyclopentanecarboxyllc acnd methyl ester

(a) 6-endo-Bromo-4-propyl-2-oxabicyclo[2,2,1]Jheptan-3-one from Example 48(b) (2.0 g, 8.6 mmole) was
refluxed in methano! (30 ml) containing concentrated sulphuric acid (0.15 ml) for one and a guarter
hours. The mixture was evaporated to a small volume and the residue was partitioned between ether and
water. The organic extract was washed with water, dried (MgSOs) and evaporated under reduced
pressure to give cis-3-bromo-cis-4-hydroxy-1-propyl-r-1-cycipentanecarboxylic acid methyl ester as an
oil (2.18 g, 98%).
(b) The product from step (a) (2.14 g, 8.1 mmole) was refluxed with sodium azide (2.10 g, 32.3 mmoie)
in methanol {25 mi) and water (15 ml). After forty-eight hours a further amount of sodium azide (1.0 g)
was added and reaction continued for four days. Most of the methanol was removed by evaporation
under vacuum and the residue was extracted with methylene chioride. The extract was washed with
water, dried (MgSO.) and evaporated under vacuum to give an oil which was chromatographed on silica
. gel (100 g). Gradient elution with increasing proportions of ethyl acetate in hexane gave trans-3-azido-
cis-4-hydroxy-1-propyl-r-1-cyclopentanecarboxylic acid methyl ester as a colourless oil (1.24 g, 68%).
(c) The azide from step (b) was reduced as described in Example 50(f) to give the desired amino ester
as an oll (1.068 g, 98%). Found: C,58.14; H,9.32; N,6.31. C10H19aN03,0.26 H20 requires C,58.37; H,9.55;
N,6.81%.

- EXAMPLES
7 31cls-4-Benzyloxycatbonyl-cyclohexyl)carbamoyl]cyclopentyl}-2-(2-methoxyethyl)propanoic acid benzyl
40 ester

1-Ethyl-3-(3-dimsthylaminopropyl)carbodiimide hydrochloride (1.15 g, 6 mmole) was added to an ice

cold stirred mixture of 3-(1-carboxycyclopentyl)-2-(2-methoxysthylf)propanoic acid benzyl ester (1.0 g, 3

mmole) cis-4-amino-cyclohexanecarboxylic acid benzyl ester p-toluenesulphonate (1.21 g, 3 mmole), 1-

45 hydroxybenzotriazole (405 mg, 3mmoie) and N-methylmorpholine (910 mg, 9 mmole) in dry methylene

chioride (30 ml). After half an hour the mixture was allowed to attain room temperature and stirred for

eightesn hours. The solvent was evaporated under vacuum and the residue partitioned between ether and

water. The organic extract was washed sequentially with water, 2N hydrochloric acid, water, saturated

. aqueous sodium bicarbonate, and water. Drying (MgSO4) and evaporation under vacuum gave an oil (1.6 g)

50 which was chromatographed on silica gel (110 g) eluting with a mixture of ether and hexane (1:1 by volums)

B to give the required diester as a colourless oil (1.12 g, 67%). Found: C,72.07; H,8.00; N,2.52. CaaHs3NOs
- requires C,72.10; H,7.88; N,2.55%.

EXAMPLES 82-159°

]
The following compounds of formula (V) wherein R'® and R'* are each C;-Cs alkyl or benzyl were
prepared by the general procedure of Example 81 starting with the appropriate glutaric acid derivative of
- formula (ll) from Examples 15-69 coupling with the appropriate amine of formula (V). The products were
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B u5|ng a Dean}
. qulred benzyl
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SHYB N 1o N, 3. 45%
. I para-tolue
acxs-A ‘am nocycl.o
aprrocedure descri

seegui-res C, 52. 03;

i bed,

79 .
H. 8. 83;

to give the ethyl
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N, 6. 74%

ester
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Found: C,51.94; H, 8.73; N, 6.47.
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T¥ied over ni ght.

The solution was cooled to [err],

wat er (10 m) was

-’a-dded fol | owed by 2N ‘hydrochloric acid to pH 3. The organic | ayer was
—separ ated and the aqueous phased egpoazaess B ce W th nethylene 35

The conbi ned organic extracts were washed with saturated salt
dried [err] and evaporated under vacuumto give a crude product

-ehlori de.
ssol ution,

<which was chromatographed on silica gel (200 g)., eluting with a mxture of
sethyl acetate and hexane to gF ve 1-lpropyl|- 3-cycl bpen&ne-car boxyl ik acid
a(.£.-96 g, 77% a a Bygrpsg @i 5¢id.~6h)| Brgn ne (%28 g 4% @mollk) in
: carbontetrachl ori dg=20 #) N~adde‘GI ~driopW;se at & Terr| t& 3§ 40
"’§"t“|"rréd 'solutiom efathe above prod ct (’6.395‘9 4L b e) |jn car bon
tet*rachl oride ( O_En*F) JAfter half an hour| the solvent was| evaporatjed under
ivacuum and the fedi8uyal | d & onoS &erji VAR vie R&f | uxed 38r ohe &8 a guarter
hours wi th pot agsiaum -caf berat £$@ g g5 49 el e) | i n et hy] et yE ket pne (500
Th mxtur¢ a8 fi]tered, evaporated to a sfall vol upe, and rfesi due
n up in ether. '&'/\ash S It hewatierg ndrlyig [e’r] pgd evap@@ti on gave an
<ekl--which was c ron‘gttbgrapb,edu ap-silliga dela (120 g %’ dj ent: gl utf on 45
vuth i ncreasi ng|praport o‘ﬁ§—o ’thy] B&etlat®Tin 1exéhe (3p: 75 ®o 6&:40 by
Lv0lume) gave 6- ndo.—..b;.onm nropyli2-oxabicyclof?2 2 1] heptan-3-.0ne as a
*13-&+~e orgnge oil [(8.79 g ono-lactone fromstep (b); (4.0 g,
#2172 mmole) in bsol ut el nM« was «hydr pgenat ed pt 56 psif (3.45
“bar) over magnesimym oxi nake) apd I8% pal | adieum o
ischarcoal (800 The |n_£|ed for fHrty hourd, m)Fe
cat-al yst (1.0 Hel ng ang-50 gﬁty-four“’m{jours
sIespectaovel y. T e mxtu ropigh ayicef g the s§ gent
.gvapor at ed undef vacuun hroivat ogr aph&d oh siMlTca gel (150
‘el uting wth—neres; f—et-herR—hexane-t-0--gi ve
piopyl - 2- oxablcyclo[2 as a cplourless|oil (1.18 g;
29 - (d) The | actone f g, 7.28 mmole) was refluxed in
(30 m cont a| sul phuric acid (P.1% nm) for one
arter urs. orated to a smalj 55 vpl une and
' reS| due par l_t_l_on.ed —water | Theorgahi ¢ phasel was
_ed wi th wat dried over| magnelsi um sjul phat e{ and evappr at ed under
du;ced pressur to gi vg ci s-8-hydrjoxy-1-|propyl -f- 1-cycl ppentanecjprboxylic -
1 mefhyl estér as a [col ourf ess o 1,(0.194,9, 7% . |(e) 1
afi:a- Tol uenesul honyl chjotiydel (1.43 o™ 7./5 gm)l e dded p’(ﬁ oh-w se to
ice: coI d sol ut on of -,Z_@u = S S
._35_ .. . Sﬂ ::._r". :_5"1 _'_n
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ﬁpyrldlne (10 m).
srEmperature overni ght,
.M.xture was extracted with ether,
tentially wiith 1IN hydrochloric aC|d wat er,

and after cER)AREABABUrs,

1&’274 234 Bl the hydroxy ester fromstep (d) (930 ny,
The: m xture was allowed to warmgradually to room

5 Mo

| e)

in

poured onto iced water.

t he organi c extract being washed

saturat ed sodi um bi car bonat e _

wat er. Dr r=entevaperation—thtder—vacttmrgave—anr ok | ich

3) .chromatographed an ﬂsH':l ca {gel (80 3) el uting w h |a mxture~of t hyl

: cet!ate and h<hxange ta glme:;the reguy red 3- g@a tol';uEnesulﬁlajon l=2geri vative
(L5 9899 . Thl'Ezcorrpbu.nd (4. 45~gy 4. f | usted [f ok i ght een

ws w;th sodli un_g_amde (1.1 %9, 17 | | (20 ) and wat er
10 mf )" "Most |'of2 t he |net hapol Iwas<eyapq vagum and the
esTiue-was ekt facted” wi i metihyl gife cf Brgani B exitract mas
vvashed ‘Wi th wat e.rw drii ed (T/gSC)fL) and ey 0 acuump to give

1 mhi ch has Ehrcnat ographed on silfi G adi gnt el ution

SwiNeH-a mi xturg of&et hyl. Bcet atle a‘a’.d-'-'_nhex eR | ®%

At.rans .3-.azi dog 1- p! opyl -rchycI opent ang | ne}lgyl| e3ter| as a
“colourless oil (€79 g 89% (f) The g (e), (730 mmy,| 3.4
rnml e) in met framot—t 5 T Way tydroget rour-s—at,~ 50" ps|
pressurﬂe over | 10% pal{l adi um or| charcoall (80 ng). n xture s fifltered
thr ough a shoft_Avicgl 15 col gfm and evapoy at ed ufder vacuudtq give
3the required iEle ari né'_'¢619 ,0197% as apa e ypll ow hyyr scapi ¢ oi | .

~F0und €, 54. 98; §H, 9. 59;+ [§5. 7C% Eerr] |req@tres C54.27; &' 10.45; N 6.33%

: hng- 3- Ani noéc*,“s 4- hygidxy1- pEOPY| -rg‘.’L’_fc;Fcl opant ar@“@ar boxyl i c

ster 20 |(a) 18 i e 8 U I
- propylj- 2- oxabi qycl o[ 2, 2,j1] hept an- 3- one }f rom Exanpl e 48(b)
10T E) Sorertuxgd—T et ffanol ( pNT al ni ng conclent r at ed
ig (0.15 rﬂ) for gne and a]quarter| hours. {The m xjture was
é'zsrrall vol ume énd the reésidue s partitioned jbet ween et her

“organiljc -extracty was washed =it hj wateer, |drid (MyFSH4)! and
jer reddced 25 pressuré to giv
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I (2.18 98%) .| (@) The [product| fromstep (a) {(2.14 1y, 8.1
I uxed i | V@du zj de (2. 10 g, mimle) i | met hanol (25
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¥a s ad_ced &Qd rgactifon cgngi nu%d or dhys.{ Most (of the
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:-:u i

-Wat

c'ﬁromat ographed on silica gel

praportlons of et hyl
S Ci s 4- hydr oxy- 1-propyl -r-1

(100 9).

dried (NgSO4) and evaporated under vacuumto give an oil

whi

ch was

Gradient elution with increasing

acetate in heroerq234B1 r ans- 3- azi do-
-cycl opent anecar boxylic acid net hyl

ester as a

+-colourless oil (1.24 g, 68%. (c) The azide fromstep (b) was reduced as
..described in Exanple 50(f) to agive the desired anino ester 3 _.a5 an oi |
(1. 06 g, 98% Found:. C|58. 14; H $£32f N 6.31. [drr],0]25 [efr] Tequires
T'C"58 37, H 9.55;| N, &.81% FXAWLE &l | oS | <& ~ D S ~
z [,e{s 4- Benzyl 0/garnbohyl {cycT GhexyT: fear fafoyl [Tl opeRt yl } -4 (2- met hox
EE _hy ) pr opanoi ¢ agig benzyl 40 ester 7 N
..l Ethyl 3- (3-di net hyd anifnopr opyl ) car bjodi i mide hydrochl gri dg 1.18 ¢, 6
.ol e) was added| t@&n ifc&Bolld VA redd® xqt W8 df € | "3 <,
,3 -(1-car boxycycl ppgnt VI )|- 2 €2- proparfoit=adi @ defzyl Zes (1.0
le) cis-@p-8mM no-cycl ol i ¢ acijd benzyl esfjefn -»
- l.uenesul phonate‘gl..il 03 5 5 Bydr gxgbgnzohri aPoEe (405 ny,
'3m*rbl e) and N nef hylgmrphqd sne @) |lidry mebhyl en® ghl ori de
5(80.m). After half g@n hotftSth af Loved To {aftBin fH8m
terrperature and ptirredlfor ei L The golventl was—gvapor gt ed
'=und"‘r wgcuum andl t he regi due j t ween let her Jand wat er. The
2 organic extract pas washed sequential]y with watgr, 2N|hyéroghlorid acid,
Twat er, “saturated| agueoug sqdi ym bigarbonate, and water.| Lrying [errf] and
'e\'/aporati on undef Macuurp dave [an @l (156 ¢) B0 V\/r:mh was crrq':mtcgraphed
#on-silica gel (110%q) el|utiag {w tﬁv;,a m'gi;pre qu;,; qt heg eni~be>a|le*,;(l: 1 by
e \LQ| une)2to give fhe reqyi reg di es¥ey psYa colparllesszoill T. 12T 7% .
#Found: .C,72.07; H, 8.00;-|N2752. [&FT]| rEquiyes™C|727.70;] H7. 49" N, 2. 55%
: 35 The ifoll o\ ng..com oundsl of f rna_ﬂl.a#/\v/) wher-ei n [err]
ch [err]} al kyl{ or bengyl wefe pregparedjby thg gener|al
rrp.lge 81 |startijng with|the approprfiate dlutarijc acid
Ful a (1§ 1) frilom Exanpl gs 15-69 doupling wit rL t-he
e of forjmula (]I V). The products were 27 ER 0 274 234 Bl
|N lN
o o~ = o~ 1 ~ ~N ~
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EP 0 274 234 Bl [ERR] 55 EXAMPLE 160 3{1

“[(cis-4-Et hoxycar bonyl - cycl ohexyl ) car banoyl ] cycl opentyl } - 2- et hyl t hi omet hyl
propan0| c acid t-butyl ester (a) Ogplo@pengsae carboxylic acid dilithio
-ei:ani on (prepared from cycl opentane carboxylic acid (2.58 g) as 42 EP O
:274 234 Bl described in Exanple 15) in tetrahydrofuran (100 mM) was treated
.wWth zinc chloride (1.85 g) at > for 30 mnutes, followed by
(b butyl 2-brononet hyl propenoaté , The reaction m xture was
wor ked-up and the product puriflied3 Dr V3 O sJ,;g described to give

"3 (1- calboxycycl open- tyl) - 2- nq seneprBpanpi€acli d t-butyl ester as an
oil (5.1 g, 89%. Found: C, 66. 16; B9 VerrT requires C 66.11; H 8.72%
(b) Coupl ing of the above aci d i
ci s- 4- am nocycl ohexanecar boxyl i
‘procedure of Exanple 81 gave
3 [ (gi s-4- et hoxycar bonyl cycl .
. pentyl }-2- et hyl enepr opangi estier as an oil (6.2 g,
4-78% Found: C,67.94; H 9.35; N 3.3%® | egy €s C,67.78; H 9.15;
'N,;3.44% (c) The above diester : g 2 mde)| was treated with neat
'e't hanethiol (0.375 ml, 5.1 nmolle)_a) yl trijmet hyl amoni um hydr oxi de,
(7 drops). After 5 days under nitrogen}the xturg was dissolved I n diethyl
ether, washed with ditute hydrqchloric|acid,{ di4 ute sodi um bi carbonate, and
“water, dried [er rl and;“‘t he sol er#, evapogaf give a yellowoil (1.09
1) . Chromat ogr aphyz on “silica el ut8 ng w rie of diethyl ether and
~di-chl or onet hanw ga\)(e the title |product o (|0.51 g, 32%. Found:
3
o

(4.06 g) follow ng the

€64, 2320 15 $ \ N, 2.98. | 63.93; H 9.23; N, 2.98%
~EXAMPLE 161 ~ _
:3-{1-[ (ci s-4- Et hoxyear bonyl - cyglqhexyl ) car bamyl: ycl opentyl } - 2- et hyl sul pho
TRyl et hyl propanoic |acid t- - 5
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ity
J'avstirred solution of 3-{1

-[(ci

S-4-

ester 20 meta- Chl or operbenzoic acid (0.36 g,

2.09 mol e) was added to

“ét’hoxycar bonyl cycl ohexyl ) car banoyER @2¢4 3Bt y| } - 2- et hyl t hi omet hyl pr opanoi ¢

“-acid t-butyl ester (0.49 g, 1.04 mmole) in dichloronethane (25 m) at
“[err]. The solution was stirred at roomtenperature for 16 hours, further
" met a-chl oroperbenzoic acid (0.36_g) added and the solution stjrred for a
~further 24 hours. The 25 reactijon mixture was|diluted with djchl oronet hane
.£25.m ), washed with dilute sodijum hi cafbonate, watgr tand hripe, died
( Na2 and the sol vent evapordted3 The $es¢d eRwal qhrnmid ogrﬁph@d on
silica.eluting with a mxture off di ét‘hy <t trer |and di dhl~or ofret hane~t ¢ gi ve
fThe fitle sul phone as a white criystdllipe solig¢ (0.38{g, 73%}{ Found:
~.C59.49; H 8.73; N 2.64. [err] rledfres| G 59,8 ,_,H 8 g4;. N 2. 794) go
“ EXAMPLE 162 X "o~ o o
. - [ ci s- 4- Benzyl oxycar bonyl - qycd ghexly| cdrb rrbyl]‘cycl"Opé‘ht yl"f 2"(2}-car bo
N hyl ) pr opanoi ¢_aci d benzyl eéte‘ré
3t {1-[cis-4- Benzyioxycar bonyl - cycl ollexy] )Garda I]f;yc %pen;y .=;2-é2-(t-but
_ oxycarbonyl)ethyP}- - 35 proparoic$acid Ber2yl 8&st %9 njolle) was
--di ssol ved in tri®uoroacetic acijd (85 n )'\ar[d toreﬁ ers] for 24 |hours.
* The reaction-m xgure was poured|into iced watef and extract ediwith
F7di'chl or omret hane. I The organi ¢ phdsewas shed W thwatjer, drtgd {errj and
-1 ‘evapor at ed unde¢ acuum The regidue was crystallisedfrom al mxtureg of
; diethyl ether g hexane to givg a white solidj(1.93 d) which{was
recrystallised T™yom diethyl ethgr to give the title agid as ajwhite golid
. (1. 43"@ 429 , m=p 103-104 C. 40 Found: C,70{16; H 74.47; NR.45. [err]
requires C, 70. 315 H 7.33; N 2.49% MPLE_163
3-{1-[(cis-4-Benzyl oxyecar bonyl - dycl ohgxy!I @v y 2-i sopr
= .opyl car ba yl ) propanoi c acild hen é '(
£..3*{1-[(cis=4-B&nzyl oxycar bonyl - dyc exyl)carb cl opentyl }-2-(3-carbo
y_-etﬁpro oNc acid be- nzyl jester (P.41 g, ol &) wap dissoljved in
dry | or omet hame (20 m) and jtreated sequentially gt room {enperature
h 1-(3-dinet hyl am nopropyl ) - 3-et hyl carbodi {fm de hydrochl ofi de (0.j28 g,
_ 6 nmol e), thyInDrphollne (0.22 ¢ 2.18 and
ge hydrgaxybenzotraazole (0.10 g, {0.74 mple). After stl rring 60 for 10
i Aut es, i sopropf@hanminé (0.065 ¢7 94 nmple) waj and the mxturﬁe
;—st+rred for 18 hgyrs at-room terperaturg under nitroggn. The feactio
5 mxture was di | quzd wlth di chl orjonet hang and t he orgarli c phasg
« ' n 1 o~ IN lN
= ~ | = >
- g g g g
vl": cﬁ cﬂ o-"!
40 g g 5 G
45
=2
Lo = - 0 [ ~
&2 2 - - =
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i Washed inturn with water, dilute hydrochloric acid and aqueous sodi um

. hydrogen carbonate, dried [err] and evaporated under vacuumto give an oil

7(0.46 g). Columm chromat ography oEP®id74@34@3! el uting with dichl oromet hane

""an'd di et hyl ether-dichl oromethane m xtures yielded the title propanoic acid
~-55 derivative as an oil (0.09 g, 20% . Rf 0.65 (silica; nethanol,

d| chl oronet hane 1:9). EXAMPLES 164- 169 43 EP 0 274 234 Bl The foll ow ng

corrpounds were prepared folfowng {ne progedore of—Exanpl e 163 using the

v ;.appropriate am ne. The products wefe isolgted as guns. 16 [ERR] 15 20 25 30

.35 4045 50 55 44 EP 0 274 234 BlsExemle § : [err]
Analy5|s % No. c = o~ o o o (Theoretical in
brackets) ' - I 3
- . bon 3
.'l;;s ~N wy v wy
- ol < N
10 g-; © ® ~NO~
. Es
wf
s
. |73 ]8 3
e | fE|FE
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66 - EXAMPLE 160 |
3{1-[(cis-4-Ethoxycarbonyl-cyclohexyl)carbamoyl]cyclopenty!}-2-ethyithiomethylpropanoic acid t-butyl ester

~ (&) Cyclopentane:carboxylic acid dilithio dianion (prepared from cyclopentane carboxylic acid (2.58 g) as
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N Rf 0.6 164 [err]

rr]) 10 15 165 [err]
ica; [err]) 166 EP 0 274:33p B1 , 70. 65
4.83 1 20.(70.81 7.69 4.86) 25 167

in ?Example 12 4 aggwgrofuran (10% n'(\slil'was til d with zinc chioride (1.85 g) at room
te per ure for 30 m bl %yllowed bylibugg 2-bromome 9_ peppate (5.0 g) at -78" C. The reaction

mixt s worked- QE oduct purified as prewit§ esémed to give 3-(1 arbo cyclopen-
120,58 dneonehyd Sl fiy o o 610 g g one TGyt

_' s T1 T(cis-g &%H%b’ opemacrquaar ke Yy Mﬂhé\é-XL%fﬁ@JyQ&(EQéﬁlala‘FﬁéﬁJl@Q&@% |}es?er {42 Gfr ba
oyl et hyl) nanama@%s pededurbeBr Ekdthpld 1€ 1ga® a-{1-[(§E4Qm chrbamoyl]-

;2] (ci s- 4- Bapaydemmyly-2afeyidpropaiivlc GdarR>buty adtdd T | dircge | Jpp@%; % nu2c%29‘{ (Ho.35; di m
Z-ethoxypheny 3.54. CRHkOS sgias1Opt Tckibys; Inguuapanoi ¢ aci d benzyl ester (Exanple

& (@0 37 (€, ThO atmde aieatdr €1).38/42 3.4 AinoRphasafbatod witt iohd 4R §0.376 nd, 5. 10mMndIE) aiti N-

i A r Sti r roemyltringethy bBmbaium Sydadxids,qD Blob®).ser Bddys endehditradeche frintilte Wasadidsolasd in

< Xt-ur e wasigthyUstiest, wastied witic dithtevteytiechiont aad) dints sodiasi Hidambdnatd, tid veateslj died INagS@gen
zcarbonat e and thexstivent bvapbrated ta give alyblow@irgt.09ag).eChrohfagapipiinrsiiida eluting Mth 8 mwdure

'_'drl ed [err]of aht!hvleellaap@ndmlemormme vave UbmiitieTiveductessi ahuell (0.51 g, 32%). Found: C,64.23;
5 r 16 H9.14; N,2.98. CstwNOsS requires C,63.93; H.9.23; N,2.98%.

EXAMPLE 161
. 3-{1-[(cls-4—Ethoxycarbonyl-cyclohexyl)carbamoyl]cyclopentyl}-z-ethy!sulphonylmethylpropanouc acid t-
- butyl ester - -

meta-Chloroperbanzoic acid (0.36 g, 2.09 mmols) was added to a stirred solution of 3-{1-[{cis-4-
ethoxycarbonylcycichexyl)carbamoyllcyclopentyl}-2-ethylthiomsthylpropancic acid t-butyl ester (0.49 g,
1.04 mmole) in dichloromethane (25 ml) at 0° C. The solution was stirred at room temperature for 16 hours,
further meta-chloroperbenzoic acid (0.36 g) added and the solution stirred for a further 24 hours. The
- reaction mixture was diluted with dichloromethane (26 ml), washed with dilute sodium bicarbonate, water
-\. and brine, dried {(NaxS04) and the solvent evaporated. The residue was chromatographed on silica eluting
<~ with a mixture of diethyl ether and dichloromethane to glve the title sulphone as a white crystalline solid
(0.38 g, 73%). Found: C,59.49; H,8.73; N,2.64. C25Hs3NO; S requires C,59.85; H,8.64; N,2.79%.

- EXAMPLE 162
3-{1-{(cis-4-Benzyloxycarbonyi-cyclohexyl)carbamoyl]cyclopentyl}-2-(2-carboxysthyl)propanoic ﬂ benzyl
ester S

- 3-{1-[cis-4-Benzyloxycarbonyl-cyclohexyl)carbamoyllcyclopentyl}-2-[2-(t-butoxycarbonyl)ethyl]-

.- propanolc acid benzyl ‘ester (3.72 g, 6 mmole) was dissolved in trifluoroacetic acid (35 ml) and stored at
0" C for 24 hours. The reaction mixture was poured into iced water and extracted with dichloromethane. The
organic' phase was washed with water, dried (Na:SO:) and evaporated under vacuum. The residue was
crystallised from a mixture of diethyl ether and hexane to give a white solid (1.93 g) which was
recrystallised from diethy! ether fo give the title acid as a white solid (1.43 g, 42%), m.p. 103-104" C.
Found: C,70.16; H,7.47; N,2.45. CaaHs1NO;7 requires C,70.31; H,7.33; N,2.49%.

EXAMPLE 163
3-{1-[(cis-4-f§nzyloxycarbonyl-cyclohexyl)carbamoyI]cyclopentyl}-2-(2-isopropylcarbamoylethyI)propanoic
e acld benzyl ester

3-{1-[(cis-4-Benzyloxycarbonyl-cyclohexyl)carbamoyl]cyclopentyl}-2-(2-carboxyethyl)propanoic acid be-

nzyl ester {0.41 g, 0.73 mmole} was dissolved in dry dichloromethane (20 ml) and treated sequentially at
room temperature with 1-(3-dimethylaminopropyl)-3-ethy! carbodiimide hydrochloride (0.28 g, 1.46 mmole),
N-methyimorpholine (0.22 g, 2.18 mmole), and 1-hydroxybenzotriazole (0.10 g, 0.74 mmole). After stirring

so for 10 minutes, isopropylamine (0.065 g, 94 mmole) was added and the mixture stirred for 18 hours at room
temperature under nitrogen. The reaction mixture was diluted with dichloromethane and the organic phase
washed In turn with water, dilute hydrochloric acid and aqueous sodium hydrogen carbonate, dried
(Na2S04) and evaporated .under vacuum to give an oil (0.46 g). Column chromatography on silica gel

. eluting with dichloromethane and diethyl ether-dichloromethane mixtures yielded the title propanocic acid

. 85. . derivative as an ail (0.08 g, 20%). Rf 0.65 (silica; methanol, dichloromethane 1:9).

EXAMPLES 164-1690
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vpurlfled by col um chronatography on silica gel eluting with
Edizchl or onet hane-di et hyl et her and met hanol di chl oromet hane mixtures to yield
Athe title ester (110 ny, 389 . Rf @pderashipia; ethyl acetate). EXAVPLE 171

135{1-[(cis-4-BenzonxycarbonyI-cyclohexyl)carbanDyI]cycIopentyl}-2-(2-(buta
JAeyT am ' no) pr Becipiipiving gemrbulits rwerezpyépared fatlpwiny the grotadiuie ohExample 163 using the appropriate
33 {1- [ (ci saminshEre ARy verP FeiAye eg8iSohexyl ) car banpyl | cycl opentyl } - 2- (t - but ox
gy s - bonylanlno)propan@rc acid benzyl ester (0.71 g, 1.2 mmole) in diethyl
swether k&g m) at 0 C was sﬁgurated is wth gaseous hydrogen chl ori de.

ours at room tenpeicat ur # sol vent was evaporated under vacuum

J&iex
mand the resulting residue dilssol dry dichl oronet hane (30 m).
“Triethylamne (0.16 m, .5. 9C added at 0 _C foll owed by butanoyl
chiorlde (0.18 m, 1.8 mold). Af stirring fof 18 hours at_room

ragure addi tl%g%gc‘ibﬁifaﬁé% chl ori §8NE Q. R PFB)Cafas added and
ing was continued for 0.75 hours. The reactweR m xt'ure was washed in
iutn-wnth di | ut e aqueous sodi um bi carbonate, 1 N sodium 2a hydr oxi de
wsokution and water, dried [err] and the sol vent evaporated under vacuum
Ez e crude product was purified by colum chromatography on silica gel

TutanMMtrldlethyl et her-di chl oromet hane m xtures, followed by

,preparatlve | ayer chromat ography (devel opnent with 10@6
et hanol - di chl oronet hane) to give the title amide (0.15 g, 22%. Rf 0.7
#{(silica; nethanol, dichloronethane 1:9). 25 EXAMPLE 172
¥Be{t-[ (ci s-4-Ethoxycarbonyl cycl ohexyl ) carbanoyl ] cycl opentyl }-2-(2-net hyl su
p-onyleemyl)propan0|c aC|d be- nzyl ester neta-Chloro- perbenzoic acid (0.17

[A

H "'yIoxycarbonylcyclohexyl)carbannyl]cyclopentyl}propan0|c aC|d benzyl

:8r (0.2 g) in dichlofomethane (5 m) at roomtenperature, and the
iction mxture stirred for 3 days. The m xture was evaporated to dryness
nder- f&Juced pressure and the residue partitioned between ether and
ueou odi um hdyrogen. carbonate (5% . The organic phase was dried [err]
Vevaporated under reduced pressure to yield the crude product as an oi
HqQ. £°9). Chronat ography -over silica gel, eluting with a m xture of hexane
Mo 357 g}hyl acetate (1: 3) gave the sulphone as an oil (0.15 g). Found:
‘G“60 207" 'H, 7.60; N, 2. 48 ‘[err] . requires C 60.74; H 7.83; N, 2.53% EXAMPLE
rboxynethyl) 3-{1- [(CIS 4- et hoxycar bonyl - cycl ohexyl ) car banoyl ] cycl open
propan0|c aC|d t- butyl es- 40 ter
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"z -;enzyloxycarbonylnethyl) 3-{1-[(cis-4-ethoxycarbonyl -cycl ohexyl ) car banoy
i-Jeycl opentyl } propanoi ¢ acid t- but%? est er 3 50 g, 6.45 mmole) was

idizssol ved in tetrahydrofuran (100 BPP2Z4834Birred with 5% pal | adi um on
-carbon catal yst (200 ng) at room tenperature under hydrogen at 50 p.s.i.

('35 bar).
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" &5 EXAMPLE 170

¥

F{-[(cis-4-Benzyloxycarbonyl-cyclohexyl)carbamoyllcyclopentyl}-2-(2-carbamoylethyl)propanoic iid_ ben-

zyl ester




A --'.-{12" Acet onyI )-3-{1- [(CI s-4-benzyl oxycar bonyl - cycl ohexyl ) car banoyl ] cycl open
"ty’r'}propanm c acid t-butyl ester 3-{1
€1 s- 4- benzyl oxycar bonyl - cycl ohexgPpazsl2agayl | cycl opentyl } - 2- (2- propenyl ) p
"r.opanoic acid t butyI ester (400 ng, O. 80 mml e) was dissolved in a mxture
wof .water. (0.7 n) and dinethyl forman d ? and was stirred with
,.pal | adi um di ThY Uﬁ&"d%a" vi%vcigrnvémbe?mqaeawﬂefc opRntyiods {2 4-dipetippyrhenylly 18
shours whi I"é;elt YiSEBHNYAY “y R o3tey) (FXaMBIR. 169PHR-3% 81 (/2 rmolelyes diswaivadin
: et hyI et E‘Pm d&’hﬁé:f‘%‘ een t%‘bpefa(“i‘?)‘“m °RAEP‘%’°%&EI%G‘XE

rs‘"

"t We. \thh
:ggpg[};g go ﬁ\s@fu” g co!u f Sreagto on silica ﬁPﬁi éuﬁm Puq:h selfézr:e dﬁ?ﬁ E:;E ?nldng

swith a mXx ureo ether a pentane

appr opri atBavip mons wer e conbi ned and evapor at ed to g| ve the t itle

ﬁgt 120?- mP )Q:Wb&'l_yI-cy(:I%lemban%%yclo&tye-agz-(bﬁiahdyﬁﬁmoﬂoﬁﬁrﬂ% | acﬁttjeﬁr

/\I-\IV o Lrr

2- Acet omﬁ‘)"B {1-] (cis-4-ethoxycarbonyl - cycl ohexyl ) car banoyl ] cycl opent yl

"}"-' Fopanoi ¢ agi dsdutibit yds: eSl[ﬁ[’(ms-4-benzyloxycarbonyl-cyclohexyl)carbamoyl]cyclopentyl}-z-(t-butoxycar-
13- 1- [ ci s-bényEinti)pyspanodtidl befiyC bstd @y 9, a2 a8 Histi@ |etae (b Y} at 8° ¢ Radsapaddy| )
¥propanoisC wit i gsdoudd bijidydgere Shioride.. AfleE 12 NS abXdoth Bilerbile| tROVssGNt W @ametsdiindor
“descri bed vatuuinxahtiHhecredulting tresidye vizsdivad i diyl dichjpronsthartie. (35 @i dtisttGlabdre Q016 i), $.916;
%N, 3. 15. [ enmgle) wae gdded eisD "C, feBwekDby Butoyl Bhioride B.1B0A% 1.800MMB). Bftet Bring for 16 hours at
2= (2- N- Berrggr tempereipre giggitional hutaroy| ¢hidride {p-18tniok8 manclebwasl addgdcand fstivind Yasepohtianesly | |
ecycT opent yPrGyedpurs dhe reaetiprimixtureamss waghed in turg with dilufs| aquaous sodiverbisariongiee 1 NBsodium
22-(2- Ac®t dw9q°7lde§og&an [ang eaterg driod [{ilBe O« 2R G BlYRBY eyAROsejad) usdar enrw The prfiopredvel | }
Spr-opanoi ¢ geiryrified UlF?Pm'eﬁ'T’@Pa“(giaPmO silica, 92‘ pivtioe ath gigteyiqathesdichicsemetiangy@ixieasol
5(20-m) arfllopply eEPA YR P °%F K (deuelonmentwirie! 00k mathanol-dichigrogiethaig) &) gives\
et hanol i i eBige P-1om @%’d%‘ OosieanrythanpigdiSiRRmATees, Eobor ohydri de (0. 14 g,

£2:2 e) 3A nol ecul ar sieves (10 ) were added. The bl ack sol ution

" " MpLE m i .
oo b oA o 83 R S S bRl mgen o s,

kst ed . t-e—fitaﬁ th 5N net hanolic hydrogen chI oride and benzyl am ne. After

B0 Jours the &9'0\46#8%&6@& it 89 QUBHIS wal B AR 2 EqbtRiodRR Ll ¢
“beTween etéaxl" e Shaty Ry et i ﬁ&% e %%Pestj%ﬂez ol a&&aﬁe
= Wag“ extr agq rQ) Wirbdh fe‘réé{rtatuﬁc §Hdthé rdathi strrod 5B bid)S. HhoEmid re%g'e rated to
Sehloride td?y 5SS BB §s @0 Snd H5 resﬂébgepaart.g@eelbstweaaaﬁé aldRedis k&l MyREYH
Zaid evaporaiekhtd @%ili HE offanid RUE Yad thied((Ha8D.) R lbidpbraBl hftidr RiMudel IpktaTire to yield
Ot 0g g BriideOtodutct dsCan; ol §.21 ). ClroMktbdaphl byeér sEL§eh it Wil € miuld 4t Me%ane and
1"dedad hanyl aesistd 113p gihleatBid GUIEDAE a8 .an Lol AR 155)e Go0RE: G)6d.20) 61, 7080; N2HBY) CRA.NOss4 1
11 ca; rfe«ﬂdiresmbqneﬂhm Nsstat e, 5:95). Found: C, 70.52; H,9.52;

C

U

'5'5':!!

EXAMPLE 173
2-(Carboxymethyl)-3-{1-[(cis-4-athoxycarbonyl-cyclohexyl)carbamoyl]cyclopentyi}propanoic a_cig t-butyl es-
_ 40 ter

e 2-(Bsnzyloxycarbonyimethy!)-3-{ 1 -{(cis-4-ethoxycarbonyl-cyclohexyl)carbamoylijcyclopentyl}propanoic

T acid t-butyl ester (3.50 g, 6.45 mmole) was dissolved in tetrahydrofuran (100 ml) and stirred with 5%
palladium on carbon catalyst (200 mg) at room temperature under hydrogen at 50 p.s.i. (3.5 bar). After 36

45 hours the catalyst was removed by filtration and the solvent evaporated to give the product as a colourless
il (2.8 g, 96%). Found: C,63.28; H,8.70; N,3.20. C24H3aNO7 requires C,63.55; H,8.67; N,3.09%.

Py 3-{1- [(cns-4-Ethoxycarbonyl cyclohexyl)carbamoyl]cyclopentyl}-2-(morphoIlnocarbonylmethyl)propanoic acid
50 tbutyl ester

2-{Carboxymethyl)-3-{1-[(cis-4-ethoxycarbonyl-cyclohexyl)carbamoyl]cyclopentyi}propanocic acid t-butyl
ester (1.0 g, 2.21 mmole) was added to a solution of morpholine (230 mg, 2.65 mmole), 1-(3-
_ - dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride salt (845 mg, 4.41 mmols), 1-hydroxybenzotriazole
&5 hydrate (875 mg, 4.41 mmole) and triethylamine (893 mg, 8.84 mmole) in dry dichloromethane (50 mi) at
 room temperature. After 4 days the solvent was evaporated and the residue taken up in ethyl acetate (50
ml) and washed with 1N hydrochloric acid (50 ml), water (50 ml) and saturated sodium hydrogen carbonate
solution (50 ml). The organic layer was separated, dried over magnesium sulphate and evaporated to give

48



6525 [err] requires G 70.81; H 9.29; N 5.16% Diastereoner B (650 ny,
> Rf .- 0. 27 (silica; nethanol, ethyl acetate, 5:95). Found: C, 70.75;
“22%7 N, 5.49. [err] requires C 76P®1274238B12: so N, 5.16% EXAVPLE 179

2.;..( 1

- N-Benzyl ani nopropyl ) - 3-{1- [(cr S-4-et hoxycar bonyl cycl ohexyl )car banoyl ]

CYC1 opent yeln}oparn é}f‘ 8Ar8m£¥8 Irap ?%Ps:ﬂ‘tl:ta gel eﬁ?rggeanhSdrSeth-l; [} her Iowed %)Cl)e ycf)llégeqate gave the title

prepared f
i[(cis-4- eh{ir @}()Q%%rg ony -0)5 § EBLG8% 5% ngﬁb'l“gﬁ%n(‘\fzgﬂ‘f'ﬁ’roéﬂ?ﬂﬁ?sC%\“cel"’d
t=butyl ester by the procedure of Exarrpl e 178 to gr ve an oil. Found:

C :70. 96"\I—b&~@251f§ 5.22. - [err] requires C, 70.81; H 9.29; N, 5.16% 47 EP
0 ,274 234 c&r%&wl-cyclohexyl)carbamoyl]cyclopentyl}-z-[(2—methoxyethyl)carba oylmet

3 % 5 ycl ope
nty'l'}propanor A a 1= “putyl ester 2- (N-Benzyl N-et hyl am nonet hyI) 3-{1

CLG S- 4- et hthoymesothonyf Exarigle OTucaes iI6WRd0RINE LinjetbrjedPrRMing Instead of mdPJr@ﬂ@ﬁkpu?
@ t - utthd title prceluct @8 a PBle Follo® .o (A0 BIgEF6WYAEourd: TB3I7V:8419.82) NS IBAGH H, s 76 resnd
b enat®es.sat H.808; Pestgte, (2 bar) over 20% pal | adi um hydroxi de on carbon at
foomterrperature for 16 hours. The catal yst was renoved by filtration
through arfXAMBHER®16 pad and the filtrate evaporated under vacuum The

¥ esi due W@ﬂzéPﬁtWﬁbKQﬁ'«M’rbﬁﬂZmyt'@rﬁonxt-ayomhwl)qawamw]hydmer‘m)d}mipamblccdnfddrbmynesthane
wixture® to give the title conpound as an 10 oil (2.35 g, 83% . Found:
L65.51; H g’q ﬁﬁ(cwt@nzmp oﬁ@P wc'sahw}crarpawqwcrowtymas p@venvlrpr@amc apid 6-b0BY6
“EXAVPLES P8 fso mm SpIYRS 'F\? Prpf Weder (s i) cdimetexformpamich ds mi ansk al
‘procedur e w&f sEfP& “’a ficyoridle, {5, fpg) g l‘flép' Joddsr @3me) /L ﬁfeﬁzﬁ%éﬁrﬁ% Wijlst
Exanpl eg, b" %3" 'PoT Pi %{‘L‘t N BROlPEr SV Ao 20 B aps, A Bydsechiptciacidn g

g5 20 were a d an the ers eparate e aqueous Ia er was extracted with more diethyl ether (20
mi) and the organic Iayers were combined, dried over magnesium sulphate, evaporated and the residue
chromatographed on siiica gel eluting with a mixture of diethyl ether and pentane (2:1 by volume). The
appropriate fractions were combined and evaporated to give the title product as a pale ysliow oil (210 mg,

- 51%). Rf 0.2 (silica; diethyl ether, hexane 2:1).

O EXAMPLE 177
.. " 2-(2-Acetonyl)-3-{1-[(cis*4-ethoxycarbonyi-cyclohexyl)carbamoylicyclopentyl}propanoic acid t-butyl ester

3-{1-[cis-4—Eﬂwoxycarbonyl-cyclohexyl)carbamoyl]cycIopentyl}-2-(2-propenyl)propanoic acid t-butyl es-
- 80, ter was oxidised following the procedure described in Example 176 to give the title product. Found: C,66.00;
ci:..H,9.16; N,3.15. Czs H4..1.N._0§'. requires C,66.49; H,9.15; N,3.10%.

~ EXAMPLE 178
2-(2-N-Benzylamrnopropyl)-a-{1-[(crs-4-ethoxycarbonyI-cyclohexyl)carbamoyl]cyclopentyl}propanorc acid t-
5. butyl ester. Dlastereomers Aand B

I 2-(2-Acetony|)-3 {1 -[(cIs-4-ethoxycarbonylcyclohexyl)carbamoyl]cycIopentyl}propanorc acid t-buty! ester
a0 T (1.00 g, 2.2 mmole) was dissolved in methanol (20 mi) and treated sequentially with benzylamine (1.5 mi,
S 13.8 mmole), 5N methanolic hydrogen chloride (0.8 ml) and sodium cyanoborohydride (0.14 g, 2.2 mmole)
2000 40 and 3A molecular sieves (10 ) were added. The black solution. was stirred for 16 hours at room temperaturs.
b ' Further sodium cyanoborohydride (0.23 g, 3.7 mmole) was added and the pH of the solution adjusted to 7
with 5N methanolic hydrogen chioride and benzylamine. After 16 hours the solvent was removed under
vacuum and the residue partitioned between ethy| acetate and 1M aqueous sodium carbonate. The aqueous
phase was extracted with ethyl acetate (4 x 50 ml) with the use of sodium chioride to disperse emulsions.
45 The organic phases were dried (MgSO,4) and evaporated to give an orange oil (4 g). Purification by column
chromatography on silica, eluting with ethyl acetate-hexane mixtures yielded the two title diastereomers.
Diastereomer A (490 mg, 41%) Rf. 0.41 (silica; methanol, ethyl acetate, 5:95). Found: C,70.52; H,9.52;
N5.62. C32Hs0N20s requires C,70.81; H,9.29; N,5.16%. Diastereomer B (850 mg, 54%) Rf. 0.27 (silica;
methanol, ethyl acetate, 5:95). Found: C,70.75; H,9.22; N,5.49. C32HsoN20s requires C,70.81; H,9.92;
50 N,5.16%.

EXAMPLE 179
2-(1-N-Benzylamrnopropyl)-3-{1-[(cis-4-ethoxycarbonyl-cycIohexyI)carbamoyl]cyclopentyI}propanorc acrd t
butyl oster

..88. .

The title compound was prepared from 2-propionyl-3-{1-[{cis-4-ethoxycarbonyl-cyclohexyl)carbamoyl}-
cyclopentyl}propanoic acid t-butyl ester by the procedure of Example 178 to give an oil. Found: C,70.96;
H,9.47; N,5.22, CaszoNgOs requires C,70.81; H,9.29; N,5.16%.
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-2 Aim no- 3-{1-[ (ci s- 4- et hoxycar bony| ERg2ro2m®1 ) car baroy! ] cycl opent yl ) pr opan
oicracid t-butyl ester

2= Benzyl oxycar bonyl am no-3-{1-[(ci s-4-et hoxycar bonyl - cycl ohexyl ) car barmyl]c

"ycl opentyl MR5dRBI ¢ 50 EP 0 274 234 Bl acid t- butyl ester (8.11 15
thmol e) i n Pl ERNerathy-S hid-ethoxysarbeny-cyglohecaramentiaycicrenitorapangic s agid

lbar) for 4_ﬂﬁurs over 10% pal | adi um on car bon. Thecat alyst was rem)ved by

_f LlLer al"\on a tBQr?zyltN-et}'n;Iaa'ntmir(?omethyl)-a -{1-[{cis-4-ethoxycarbonyl-cyclohexyl)carbamoyt]cyciopentyl}-
propanonc acid t-butyl ester (3.38 g, 6.2 mmole) was dissolved in ethanol (70 ml) and hydrogenated at 30
p-s.i. (2 bar) over 20% palladium hydroxide on carbon at room temperature for 16 hours. The catalyst was
removed by filtration through an Arbacell pad and the filtrate evaporated under vacuum. The residue was
chromatographed on silica eluting with methanol-dichloromethane mixtures to give the title compound as an
oil (2.35 g, 83%). Found: C,65.51; H,8.67; N,6.14. CasHasaN20:.0.1 CH2Clz requires C,65.37; H,9.66;
N,6.08%.

EXAMPLES 181-185

-15 The following Examples were prepared by the general procedure of Example 180 starting with the
appropriate N-benzylamine for Examples 181-183 and the appropriate N,N-dibenzylamine for Examples 184
and 185.
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=3wF1-[ (ci s-4-Benzyl oxycar bonyl - cycEPl0e2?g|284 B1banoyl ] cycl opentyl } - 2- (4- hydro

butyl ) propanoic acid t-butyl ester [ERR| EP 0 274 234 B1
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: 2-Amino-a-ﬁ:f(cis-4fetﬁoxycarbonyl-cyclohexyl)carbamoyl]cyclopentyl}propanolc acid t-butyl ester

= (4- Benzyl oxybutyl) - 3- (1- car boxycycl opentyl ) propanoi ¢ acid t-butyl ester

2- Benzyloxycarb_onylamino-3-{1 -[{cis-4-ethoxycarbonyl-cyclohexyl)carbamoyljcyclopentyl}-propanoic



§atved |I'n-ethanol (35 n1) and stirred at roomtenperature with 5% pal | adi um
di—¢arboh catal yst (250 ng) under ﬁ\ﬁdro?%[n at 50 p.s.i. (3.45 bar). After 3
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. - [(ci s-4- Et hoxycar bonyl cycl ohexyl ) car banoyl ] cycl opent yl } - 2-[ 3- ( N- net hyl
c,"ar'banoyl ) phenyl met hyl |- propanoi c gp@ 2rstass®Bibut yl ester EP0274234B1
-1-T (ci s-4-Et hoxycar bonyl cycl ohexyl ) carbanmoyl ] cycl opentyl } - 2-[ 3- (benzyl ox
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" C,B67.57;

w.3“'{1 [(cis-4- Benzyloxycarbonyl
-ﬂﬁfhyl)propan0|c acid
3-{1-[(cis-4- benzyloxycarbonyl

H, 8. 42 ‘N, 5.06% EXAVPLE 242 20
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EP 0 274 234 B1
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3-{1-[(cis-4:§nzyloxyc_ar_bonyI-cyclohexyl)carbamoy|]cyclopentyl}-2-(4—hydroxybutyl)propanoic acid t-butyl

oster
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EP 0 274 234 B1

2-(4-Benzyloxybutyl)-3-(1-carboxycyclopentyl)propanoic acid t-butyl ester (1 g, 2.48 mmole) was dis-
solved in ethanol (35 ml) and stirred at room temperature with 5% palladium on carbon catalyst (250 mg)
under hydrogen at 50 p.s.d: (3.45 bar). After 3 hours the catalyst was removed by filtration and the solvent
evaported. The residue was dissolved in dichloromsthane (40 mi) and cis- 4-amino-cyclohexanecarboxylic

- acid benzyl ester p-oluene sulphonate salt (1.5 g, 3.70 mmole), 1-(3-dimethylaminopropyl)-3-

sthylcarbodiimide hydrochloride salt (1.22 g, 6.37 mmole), 1-hydroxybenzotriazole hydrate (0.97 g, 6.34
mmole) and triethylamine (1.28 g, 12.65 mmole) added. After 3 days at rocom temperature, the solvent was

- evaporated and the residue dissolved in ethyl acetate (50 ml). The solution was washed with water (50 ml),

1N hydrochloric acid '('50 ml), water (50 ml) and saturated sadium hydrogen carbonate solution (50 ml),

~ dried over magnesium sulphate and the solvent evaporated. The residue was chromatographed on silica gel

eluting with a mlxture of ethyl acetate and pentane (1:1 by volume) and the appropriate fractions combined
and evaporated to give the title product as a pale orange oll (912 mg, 61%). Found: G,70.29; H,8.94; N,2.64.
Ca1Hs7NO; requires C,70.05; H,9.08; N,2.59%.

" EXAMPLE 215

3-{1 -[(cis-4Fe'nzyloxycarbonyI-cyclohexyl)carbamoyI]cyclopentyl}-2-(4-pentanoyonybutyl)propapoic a_cic_i t-

~ butyl ester

—— ———

Valeryl chloride (0.2 mi, 1.98 mmole) was added dropwise to a stirred, ice cold solution of 3-{1-[{cis-4-
benzyloxycarbonyl-cyclohexyl)carbamoylicyclopentyi}-2-(4-hydroxybutyl)propancic acid t-buty! ester (0.7 g,
1.32 mmole) in dry pyridine (5 ml). The mixture was allowed to stand overnight at room temperature and ice
was added, the pH was adjusted to 3 by the addition of 2N hydrochloric acid and the mixture was extracted
with diethyl ether. The organic exiract was dried (Na:SO¢) and evaporated to give a gum which was
chromatographed on sllica eluting with hexane containing increasing proportions of diethyl ether to give the

title product as a gum. Found: C,70.06; H,8.91; N,2.58. CasHssNOy requires C,70.44; H.,9.03; N,2.28%.

" EXAMPLE 216

2-(4-Azidobm)-3-{1 -[(éis-&banzyloxycarbonyl-cyclohexyl)carbamoyl]cyclopentyI}propanolc a__ci_c_l t-butyl es-

e 2-{4-Bromobutyl)-3-1+{(cis-4-benzyloxycarbonyl-cyciochexyl)carbamoyljcyclopenty! propanoic acid t-butyl
... ester (3.1 g, 5.24 mmole) was added to a solution of tetramethylguanadinium azide (1.4 g, 8.86 mmole) and
.. potassium iodide (80 mg) in chloroform (60 mi). The solution was heated under reflux for 3 days, and was
'_ then washed with water (2 x 50 ml), dried over magnesium sulphate and the solvent evaporated to give the

product as a yellow oil (2.9 g, 100%). Found: C,66.86; H,8.40; N,9.85. C31HisN4Os requires C,67.12; H,8.36;

T N10.10%. -

" EXAMPLE 217

3-{1-[(cis-4-Carboxy-cyclohexyl)carbamoyl]cyciopentyl}-2-(2-methoxyethyl)propanocic acid

3-{1-[(cis-4-Benzyloxycarbonyl-cyciohexyl)carbamoyllcyclopentyl}-2-(2-methoxysthyl)propanoic acid
benzyl ester (1.08) g) in absolute ethano! (30 ml) and water (20 ml) was hydrogenated at room temperature
over 5% palladium on charcoat catalyst (200 mg) at 30 p.s.i. pressure for two hours. The reaction mixture
was filtered through a short column of Avicel and the solvent evaporated under reduced pressure. The
residue was taken up in 1N sodium hydroxide (4 ml) and washed with sther. The aqueous layer was
acidified with 2N hydrochloric acid and extracted with methylene chioride. The organic extracts were
washed with water, dried (MgS0O4) and evaporated under reduced pressure to give the required diacid as a
white foam (620 mg, 83%). Found: C,80.07;, H,7.64; N,4.07. CyaH31NQ;5,0.05 CH2Cl2.0.5H20 requires
C,59.89; H,8.46; N,3.67%.

EXAMPLES 218 - 234 -

The following cqmpbunds were prepared by .the procedure of Example 217 starting with the appropriate

" dibenzyl ester.
56
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r banoyl ] cycl opentyl }-2- (cycl ohexyl

cycl ohexyl ) carbanoyl ] cycl opentyl } - 2- (cycl hex- 2-
0.441 mmol ) was dissolved in absol ute ethanol
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t50 m) and hydragenated at 50 p.s.i. (3.45 bar) over 79 _EP 0 274 234 Bl
5@§pallad|un1or char copl (10 ng) ds catal st. The solufion wag filtdred and
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-‘rT»h-e 'foI I oW ng- Exarrpl es Were prepared by the procedure of Exanple
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EXAMPLES 235 - 240

The following compounds were prepared by the procedure of Example 217 starting with the appropriate

mono or dibenzyl ester

ester:
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L "+, . b5 EXAMPLE 382
{1 [(C| s- 3- Et’hoxycar bonyl cycl oheeplo)ararbasoyl | cycl opentyl } - 2- (4- hydr oxyb
tyI ) propanoi ¢ acid, calciumsalt 91 EP0274234B1

1-[(cis-3-Et hoxycar bonyl - cycl ohexyl ) car banoyl ] cycl opentyl }-2- (4-benzyl ox
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aci'd and extracted with ethyl acetate (3 x 50 nl). The conbi ned organic
extracts were dried [err] and the solvent evaporated to yield the title
acid as a colourless foam (556 ng, EROF4 23BY product was 10 dissol ved in
ethanol (15 m) and a suspension of cal cium hydroxide (71 ng) in water (3
nl) - was added. The mixture was stirred at [err] for 45 minutes then
FiI-tered and evaporated. The residug was dissal ved.ln.dichl oronet hane,
{dri-ed over [err], filtered and the dol vent levaporatdd. The rdsi due was
driturated with dI ethyl "ether and dri edaunder vaguumat 7§ Clfor 2 days to
give tm calciumsalt as a white sol]i d,gm . 116% [drr]. #Found: C, 61.30;
H,8.32;.N,3.61. [err] requires C 61137; 5 8. 43; ®, 3.125% ‘35 EXAMPLE 383
3-{[1- (CIS 5- Car boxy- ci s- 2- net hyl - cychokex I)car antyl]cytlopentyl}-Z-(Z-ne
t hoxyet hyl ) propanoi c aci d S >
Zf] 1- (ci s- 5- Met hoxycar bonyl - ci s- 2- |Jret§;1,¥l- clycl @hxgaxyl ) capBanoyl ] cycl opentyl }
-ret hoxyet hyl )- 20 propanoic qlCIrd benzyl gester (680.ng,| 1.29 mmol e)
hanol (20 m ) and water (15 m) vﬁas hy'droge@]ated at § oom tenperature
'for t hree hours over 5% pal | adi um or char"c al caﬁalyst (23)0 ng) at 50

‘p.s.i. (3.45 bar) pressure. The suspensa:on was f&ltered throdgh a short
~Avi cel columm and the soL,ven‘f'-ﬁ.pvaporat ed urlder reduded pressyre. The
Armono-edter (490 ng), whic obt aijmed—as @ gumrwag—dtssotved in 1N sodi um
hydroxide (5 m) and the tion wdshed wifth ether.| The ether washings
Aere extracted with water the 2% conhji ned aqugous sol utfi ons
sevaporated to 5 m at 40 nder re¢duced gressure and then allowed to
and at -room tenperature qvernight! The rgsul £'ng ¢l eag” sol yti on was
“acidifi®®d with 2N hydrochl aric acid and extfractigd wifth @t hyllene chl or.i de.
iThe organi c extract was wa%wed w thiwater, [drigd[enr],8and gvaporated to
4gi.ve the required diaciq ag a foam J4Bl ng,| 83%)< Fgunds I, 61. 95; H, 8. 58;
iN;3.69. [err],0.25 [¢ equires C|61.91; {30 H,8.70; N, 3.61 % EXAMPLES
=384- 39% The foI | owi ng Pl es werejpr eparﬂd by the|procedur¢ of Exanple
3383 St(a'f\{l ng with the apprepri ate 3%—esterjof—iormH 2rein RL3 is
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85 EXAMPLE 241
" 3-{1-{(cis-4-Ethoxycarbonylcyclohexyl)carbamoylleyclopentyi}-2-[3-(N-methylcarbamoyl)phenyimethyl)-
propanoic ﬂq tert-butyl ester

63




~EP-0°274 234 Bl Exanple [err] Anal ysi s

<% No. - [err] (Theoretical in brackets) C
~H- N 384 [err] EP 0274234 B1 66. 06 9.18 3.62 10
“(66.11 9.25 3.67) 15 385 [err] [err] 65. 36
"9.09 3.78 (65.37 9. 05 3.81) 20 386 [err]

“Terr] 3-{1- [(cis-4-Ethoxypgrbgi@ylcyclorgxyj_)mrbamoyl]cyclogetgﬂ}-g—gﬁjbg(;y|oxycngogﬂ)phenylmethgl] 81)
387 [REgpadoic acid tert-butyl gsief (370 mg, 0.60 mmole) wg diggplved ingtelgghydrofrars (30 rgfp ansiywas

"873 3. b 5%3 I di o sawcﬁ’aw (503m0) 41ndef sin ggnasetsof hydregsn gt 5785 ks
Exarrpl E\ bar) urth r catalyst (60 mg) was added and the hydrogenation was R?fg ifgr t‘%w_s.
ierr] The catal H @PYBEE&’IV fl’trﬁtIOB Laaq:wglsglxlent evaporated to give a yellow oil Chromatography on
Lo silica gel sluting with a mixture of methanol and ethyl acetate (1:4 to 1:1 by volume) gave a colourless oil.
The oil (240 mg) was added to a solution of 1-ethyl-3~(3-dimethylaminopropyl)carbodiimide hydrochloride
L (170 mg, 0.91 mmols); 1-hydroxybenzotriazole (140 mg, 0.91 mmole), triethylamine (182 mg, 1.80 mmole)
I and methylamine hydrochloride {31 mg, 0.45 mmole) in dry methylene chioride (20 ml}, and the mixture
o O 10 was stirred at room .temperature for 6 days. The solvent was evaporated under reduced pressure and the
Lo residue partitioned between ethyl acetate and water. The aqueous layer was acidified with 2N hydrochioric
——wee o geid, separated and extracted three times with ethyl acetate. The organic fractions were combined and
S washed sequentially with saturated aqueous sodium bicarbonate solution, water and brine. Drying (MgSQ0a)
P and evaporation under teduced pressure gave a ysllow oil which was chromatographed on silica gel eluting
' 15 with a mixture of ethyl acetate and pentane (1:1 by volume). Azeotroping with methylene chioride gave the
desired amide as a colourless oil (200 mg, 80%). Found: C,67.58: H,8.80; N,5.22. CasHssN205.1/8 CH2Cla
requires: C,67.57; H,8.42; N,5.06%.

_ - EXAMPLE 242
s 20 3-{1-[(cis-4-Benzyloxycarbonyi-cyclohexyl)carbamaoyllcyclopentyl}-2-(methoxymethyl)propanoic acid

3-{1-[(cis-4-benzyloxycarbonyl-cyclohexyljcarbamoyileyclopentyl}-2-(methoxymethyl)propanocic  acid t-

- butyl ester (483 mg, 0.96 mmole) was dissolved in dry trifluoroacetic acid (5 mi) at 0" C. After 18 hours, the

~ solvent was evaporated and the resulting oil azeotroped with dichloromethane (4 x 20 mi). The oil was taken

5 up in dichloromethane (50 ml) and washed with water (7 x 50 ml) until the washings were neutral. The

. organic solution was dried over mangesium sulphate and the solvent evaporated to give a colourless oil
{415 mg, 97%). Found:'C.65.07; H,7.66; N,3.05. C25HasNO;,0.75 H20 requires C,686.41; H,8.01; N,3.05%.

. EXAMPLES 243 - §1_¢1 ,

The following co'mpounds were prepared by the procedure of Example 242 starting with the appropriate
- -gster of formula (V) wherein R* is t-butyl. The compounds are cis-3- and cis-4-cyclohexane-carboxylic acid
asters.
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H - [err] [err] 63. 21
G-00- 3.35 10 _
(63..45 8. 87 3.52) 15 EP 0 274 234B% [err] [err]
60 03 8.78 3.16 (59.68 8.59 3.32) 20 390 [err]
ferr]. : 57. 89 8. 30 3.16 (57 85 8.18
3. 55) 391 FerF— e+ 57.23
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'hyI

('115 g, 65% mp. 186-[err] (Mﬁth deconposi tion).

iN'5. 92.

[err],0.33 [err]

ether (3 X 50 n1) to give the title product as a colourless solid

Found: C, 64.80; H, 9.69;

requi res ERoA2BB234BD. 67; N, 6. 30%

EXAMPLE 395
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4:}.':g,
whi ch was sti

ater (50 m),:

3.31 rrrml e).

rred. at

nnet hyl ene chloride (200 m).
k: 2N hydrochloric acid (2 x 25 nl),
Hptear bonat e sol uti on (2'x 25 nl) and saturated brine (2 x 25 nl),

After

room t enper at

10 m nutes,

ure for

the solution was concentrated to an

18 hours and then di ssol ved

Thep ba7h e84 89l uti on was washed 35 with
sat urated agueous sodi um

t hen

#driedover anhydrous - rragne5| um sul phate and filtered. Evaporation of the

#filtrate under v re—an whigt vvaspllerrr'f‘rE'd"'by"‘th‘onat aghaphy on
suilca gel eluting mth A hexahe- et hyl} acetatle gradi ent. |The appropriate
--:f_ ictioRs were cqnbi ed hngd § hie sef Fent ewapolrag§d urggr (vacuggt ¢ furnish
-t he- tltle di estern asﬁ&n Dirkg0 s W ilca) «0.157 (ethyll 40
-acetat, el hexane, ¥: 1R & = (d -
23:1(1-Carboxycycl owgtyl 82 propanoi ¢ acjd
#=naphthyl —ester |AGTvwat pd=A n | ¢) wgs ad@®d fo a
Iyt ed sol ution ofs §he : pbBe A5“miol e) 9 ¢l aci al
“aecet-c ’gmd (10 ﬁ1)<at rpbom.t e oWy s, {the reaction
i xture was flltered;.aﬂd'-tﬁé‘.f %_’%mal aé‘e‘ﬂ|¢ acid (2
%20 m) followed by2methyB&e . ¥[8e |conbingd | not her
}J,Il quar and washi rjgs &er e| of at ed uf d thejresulting oil
sazeotroped first wrth—tof —ret-Hyene chltori dde (3
*x--20--m )., and di §sol ved- he ether sol utijon was
‘washed wi th saturated agpeous sodi um Bi lution (3 x 20{m),
_-ﬂrl ‘ed 50 over anrycﬁous rragnes um sul ered. jEvaporatiion of the
#Hi1trate under vdcdum provi ded; an oi | i fied|by chregatography
*on_si-lima gel usilnga chlorofofmto 59 chl orqf orm eEuti on
‘gradi ent. Evapordti®dn of{the appropriate fracyions |afforded thegtitle
sconpound as an oill §0.63)95 9109, TRf (sidica)| 0218-]0.86 (ethyl ~=
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nut'es,

‘Stl rred at roomtenperature for

'aCId (22x 25 m), .
.'and saturated brine (2 x 25 m),

18
I8thyl acétate (200 m) and washed ®POR7HA38BY( 2 x 25 m),
saturated aqueous sodi um bi carbonate solution (2 x 25 )

5 ho

urs.

the resul ti ng "s'o'I ution was concentrated to an oil
The product was dissolved in
1N hydrochl oric

whi ch was

t hen dried over anhydrous magnesi um

Sulphate and filtgred. Evhporati¢n of the filtrate unfler vacuum gave an oil
AATch was purifie byachr mat ogr phy-;pn il=ga gel usjng hexane- e hyl
acsrare (3:2) as Iueglt he approprgate frgcti ng el e conpip& fand t he
ZQl-ventNevapor at e unﬂe:r aguym o J.-Q"fur nI.%ﬁ thedtd t| € conpagrd jas an oil
#0194 o 79% Rf (31 Ei ca (65 0 etd‘uyl cefat e/ hexane| 2:3) 0.77 (ethyl
-acetate). (f) :% % | =
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H N*CH 3 420

[err] 65. 50
2.74 10 ‘e
8. 20 : 2.78) 15 4EP0 274 234 B1 [err]
8.62 ©i2.72 (67.76 8.53 2.63) 422
8. 07 2.67 25
S 8.02 %2.72) 30 423 [err] 66.65
5750 2.41 (66.82 - .57 2.60)[err] B5 (1) 0.75 hydrate]40 EXAMPLE
'4243{1[(CIS4 . ' ‘
RER .nganyl oxycar bonyl }cycl hexyl ) ¢ar banpyl | cygl openg yl } - 2- ( 2- net hoxyet toxy)
_“pT_ opanoi ¢ acid (a) Prepara |or‘a‘s of |cesn 4 ber@yl| ox beay!| am g@yrl Bl x
»carboxylic acid 45 . Sod um;{:=ar oaa.:e (Z,’,bs O ~38 e) vva;s,.;agded:
“snall portions to a stlrre ‘§e§ utijon of |cis-4} am nocycl ohéxane garboxylic
_~aC|d (10.0 g, 69 Mol e): a-*r:g xtUr @ of ; dgexahea @80 ng )y and wagef €40 ).
~AfTer 1p minutes a sol utl on ot #i hergzy! | dcarpoda e} (XL 4719 H8jnEte) in
“didedane (40 m) was added rB@wi s¢ foll pwed by watey (40 mi). The mixtlre
<was stirred for 18 hours a ra_pm eEratore, | tHe solgent eveppr at gk uhder
vacuum and the residue par |t|a‘m’|e Bed weed otli ethyd tder anpdowat gro Jhp
Zergani c phase so svas washe wiZ h ¢ Pitel hYdFoehfstil a& d and $afef S dfi ed
J‘UVET sagli um sul p@ie and-e apO'rat d under vacpumto] give
:ci-s- 4- benzyl oxycag bonyl-ani pocyctohrexanerearbopy+e—pei-d—astan—oil—(14. 5 g,
5759 . Found: C 64l88: I 6. .08 N, 5*13 [brr] requirﬂ; C 64 97; H, b.91;
...N,.B. 05% (b) ci enz;y_l okycar bofyl am po-cyc| ohexanecat boxyl i acid
“5-i ndanyl ester st -rr d, icefcold solutipn of fthe=productsffomzpart
4(a) (1.290 g, 6.13f ol €)' "ry mgt hyepeSghl pride [ 305y [wer® added
zsequentially, -1-h droxyben ofri azgl eg}O 92 9.16.77 m@l"‘ej 5-_:i"f1danolu;(2.0
5G5--15.- mol-e) , -N-r@t hyl nor p obisne ), o o7.9p gl fe) 5 ansl - 2
t-hyl - 3- ( 3- di neg hyl am no rbp‘yl)car‘%‘()d i i de hy 103% 8™~ n e -~
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274 234 Bl drochl orlde (1.53 g, 7.98 mole). After 10 mnutes, the
i 'uTtlng sol ution was concentrated to an oil which was stirred at room
fteénperature for 18 hours: and then EBP 8234 ¢34BIn net hyl ene chloride (150 ni).
sThefatter solution was:washed in turn vvlth water (2 x 50 m), saturated

| 2 h h| .
L Rt
whi.c iﬁfa% L('s Eﬁ@'@ggﬁ] traltd Qéa

te solution (

"hexane'/ét IQU %J afatea! Qﬂ{iflea with Zf\lafﬁ( Jomtc‘?{@i ean&% Et@@ yl the
3ol ven\t e\é&% ‘?é & 0“91 f1€%he/ BrgaHitNal & vy SpBred Ndtiedl | olerem&ABIRAN RGpIAB, %eV‘éUl vbid
isol id (2. fipbrated dnche revhie BootBSodGith Aichibro bioimtighe V8 tAs flo)phddldls &5 a SHicRidaY foam
“et fier . and (284 RRINEsa) SFoud: 13;50.68 H7e80] N1,3.73- CWIMIsNG7.048 CBECI, lekyuire96,50.04; 8,843, N J.8004.]
'reqU|res C 73.26; H 6.92; N 3.56% (c) cis-4-Am nocycl ohexanecarboxylic

5- 1bn6meLEssiteF321ydrochl oride 1/4 hydrate A stirred solution of the
.pr 1.0ous proauct'TI 70 g; 2.8 mole) in ethanol (50 m) and concentrat ed
hydr ocht or i cThaddliowifd3 Exaimplesvavere (pyegbared) b &t eptbeadues of Faargin815asthrtingvith the lappramiate
scatal yst @&a0Theprodagts 88 -clg-3sand cis¥#5 cyclbhdxatregajbogiicladidsom t enper at ure for 2
~h0urs The catal yst was“renoved by filtration and the filtrate evaporated
‘under VBcuumto provide: the title conpound as a creamsolid (0.77 g, 919,
mhlch was crystallised from hexaneftetyahydrofuran, mp. 163-[err]. Found:
63 86; H 7.52; N, 4. 70 . [eir] Cl; Q.25 [err] requires C,63.98; H 7.54;
.66% 20 (d) | \ ce,4

&2~ (2= Met hoxyet hoxynet hy l{y&l | oxycar bo Cl opent yl ] propanoi ¢
sacird-hefhzyl " ester Anhyd QG§ tassi um c ard9eH e , 0.076 nole) was
-addedtoastlrred sol uti.on of 2-(2-

nethoxyethoxynethyl) 3- [(1 phenacyl oxycar bonyl ) cycl opentyl ] propanoi ¢ acid

; 15.0 g,+:0.038 nole) and benzyl bromde (6.53 g, 0.038 n) in
thylfornanlde (100 m ). The resulting suspension 25 was stirred
‘enperature for:18 hours, then the bulk of the solvent was renopved
‘uum and the residue partltloned bet ween et hyl acetate (150 m) and
(100 m ). The organi c phase was separated, washed successively with
(50 m), 1IN hydrochlorlc acid (50 m), and saturated aqgueous sodi um
'lcaerﬂate sol ution (SO m), then dried over anhydrous magnesi um sul phate.
ration, followed by:evaporation of the solvent under vacuum afforded
hertitle benzyl ester as an oil (16.2 g, 88%, Rf (silica) 30 0.69 (ethyl
get:at.e/-t ol uene, 1:1) 0 88 (ethyl acetate).
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ifeyﬁs (1 Carboxycyclopentyl) 2- (2- met hoxyet hoxynet hyl ) propanoi ¢ acid benzyl

Lester Activated zinc dust (5.0 g, 0.076 nole) was added to a stirred
5ol ution of the previous product (ER 0294 28680. 0165 nol e)
the reaction m xture was
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“acid (50 m) at

roomtenperature.
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4 with 2M
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, 849, Kf
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smmol e) in ethanol (50 nf) was hydrqge
“catal'yst (140 ng) at 60 p.s:i. B2r4
-The catal yst was renoved by flltratlon
wacuumto give an oi

1 réﬁéhoic acid A stirred solution of the previ ous product (1.40 g,
nat ed over

2.3

10% pal | adi um on char coa
23481 r oom t enperature for 18 hours.

and the filtrate evaporated under

whi ch was _azeotroped with nethylene chloride (3 x 40

#if)“to provide the title conpoupd as a
(nethylene chlorlde/nethanol/anpnnla
“N;2.72. [err], 0.2 [ert] requ
3-{1-[;(cis-4- Ethoxycarbonylcycl phexyl
thoxynethyl)propan0|c acid he hyd&at
2.1 mol e) was added to a stirr

3 (1- car boxycycl open- tyl)-2- (ZF
ester (0.50 g, 1.37 mole) ind

;idiop. ofe dry di met hyl f or mani de. thcxes
%e erature for 3.5 hours, the ﬁ@mt
“resi due azeotroped with nethyl gne $QLO
ichl oride thus obtained was tre edﬂmt
icis-4- am nocycl ohexanecar boxyl iic ati d
1 37 mle) in dry nethyl ene chiroride
addltlon with stirring, of a sjolution
“mmole) In dry methylene chloride (5 n
sat room tenperature for 18 hours, then
'n1) and washed in turn with 2N thydroch
—aqueousosodlun1b|carbonate sol ution (2}
“mM ) and dried over anhydrous nagngsi un
‘uhder vacuumto give an oil whilchH was
gel eluting with a m xture of hex@ne a
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zto aszgf
i3_{1 T S-4- ethoxycarbonylcycl
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on of

| ) propanoi ¢ acid benzyl
de (10 m ), followed by 1
il Pithgl s6Mutf on was stirred at room
evapof at ed junder vacuum and the

i 8& (B &5 m). The neat acid

h @ i ceseolid 20  sol ution of

et hyt esteétr fhydrochl oride (0.28 g,
-5~ Tfotl owed by the dropw se

of trjethyllamne (0.42 g, 4.11

. Thel reactjion m xture was stirred
diIuteq;mnth met hyl ene chl ori de (200
oric jackd (|2 x 50 m), saturated

x 50 |m¢ and saturated brine (2 x 50
sul phjate. The sol vent was evaporat ed
pur i fijeds chromat ography on silica
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o! Ehe sQEﬁpnt evapor at ed under vacuum
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| e
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3-{1-[(cis-4-Ethoxycarbonyl-cyciohexyl)carbamoyllcyclopentyl}-2-(cyclohexyl)propanoic acid
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3-{1-[(cis-4-Ethoxycarbony!l-cyciohexyl)carbamoyljcyclopentyl}-2-(cyclohex-2-enyl)propanolc acid (185
mg, 0.441 mmol) was qissolved in absolute ethanol (50 ml) and hydrogenated at 50 p.s.i. (3.45 bar) over

79



s om v

T't d'-:s."::.'. o .

‘*\zacuumto yi eI d a gum V\:hl ch was azeotroped with methylene chloride (3 x 40
“m~ and-dried under high 35 vacuumto give the desired ethyl ester as a
g.ym(o 41 g, 100%, Found: C, 60.48epld#¥423a8Y, 3.30. [err], 0.5 [err]
arequires C,60.52; H 8.77; N, 3.21% EXAMPLE 426

“3-{1-[(cis-4-Car boxycycl ohexyl ) car ba | ] cycl opentyl }-2-(2-net hoxyet hoxynet
~hy| ) prop arﬁYr pallagiyre) o efpsappl (WG)éélc%t?'Y é‘%e gelgion wag-fltargd ardcihe;tolvent meapaialed Jo/9ivec
dacid t- but titegompourd 38 8 CRiPYlepam (18 mg, 97%). Found: C,66.56; H,8.05; N,3.31. C24H3zsNOs.H20
-Ci.5- 4- BenZ§MI8/ 8- Hoyrr&MN: 8% y cl ohexanecar boxyl i ¢ acid (Exanple 19(a)

“(:14.5 g 52 rr*rgllég was 45 dissolved in dichloronmethane (100 m) and cool ed

o) 4 .
193 dere R e“%esismmeﬁv@&m- BB 1
1l dt
?Sog\lﬁlteyl eaﬁ:\@ (éis-‘!—léé?w rﬂ) X Qm% %ﬁggn \éf; 2-§ l:g?{gt 2 ka&%; lq(gagld 5;’%: d
ora?da EA vﬁﬁ

LI ot Heri aﬁ%m.xr@&w Jlé? 58 e s
direthy! Volufne Sl With (28 R1dn E'%Tﬂ?dl eﬁ1 rQraH&BﬁsCiaﬁ Wt
adried. overseaa?éwaﬂraau:ﬁeoewm E'Imhg@rochﬁm B4 ek amctea/mpwn Qfdothtd (Dk\0 Al TRb lothy35
£q).. - Pur i f i & GyemWasCodbataiby, G606 MBInadRY s@Fhafei dnbl @R BRént SVabratBd to\hive théltitle
XU Ur e Of prétiugitas l codtrives foarl ¢h 64l imgh8e36)OFERA T1Be.88; M,8.20Y\&.8.61 Y0 4H, NT; Bl2| H B 3bduPét
“from n- pent.ea0s; AB.68 N3.geae ci s-4-benzyl oxycarbonyl am no-cycl ohexane
s:carboxylic acid t-butyl ester as white needles (3.77 g, 22% mp. 73-74 C
“Thi-s pr odUEXAMR&ES 8245391 ved in et hanol (200 M) and hydrogenated at 30

p s.i. (2.0 bar) over 10% pal | adi um on charcoal catalyst for 4 hours at
“room t enper affer fellowing eExampiest wast prapatedUipyethenarocediietod Exarhpleri@3sEsting hréth 4wl appiapriate
“evapor atseesterider reduced pressure. The residue was taken up in
~di.chloromet hane, filtered and the solvent evaporated to give an oil which
nas -di ssolved in dry diethyl ether_and treated with ethereal hydrogen
ichloride to pH 3. The resulting py pi tate was collected and dried to give
#he. title ester hydrochl orldg as e solid (2.34 g, 90%9 mp. [err]

;(-dec )#&ound: C,55.95; H 9%35; N, . 105 EPQ274234B1 [err] requires
TIC, 56. "H, 9.41; N,5.94 é .
=i s-4-t - But oxycar bon‘ﬁfy % ‘ﬁ*e xyl ) car ba%“{)‘l C n F‘?z"z-(z- nmet hoxyet ho
Hynethyl ) propanoi ¢ aci d ‘benzyl ester

..','_.. . 30 . )

40

45

50

e .l 55

80



€,68.39; H, 8.75:
B={1-[(cis-4-Carb
,ﬁyj)propan0|c aci
409 mol ) was di
reactlpr\ln Xture
+enmpved--under vad
‘bi'carbonate (50 n
agueous phase was
-Mnth ethyl acetat
) um sul phate g
VM “di-chl or onet

grystalllsed onst
4140 g, 70%, m
Fxequires C, 66. 24,
31~ ciss- 4- (2, 2-
ycl opentyl }-2-(2-
©f..caesi um car bo

N, 2. 37.
oxvevel

lerr]

hexyl|)carba

L Ahe ar ni ne hydrochlorlde frompart (a) (1.37 g,
10“3 (1-carboxycycl opentyl) - 2-

5.76 mmol e) was coupl ed

(2- met hoxyet hoxynet hyl ) propanoic acid
penzyl ester (1.98 g, 5.4 nmmole) frBMOB74234B1434(e) fol | ow ng the procedure
of..Exanpl e 424(f) to give the title diester as an oi

requires C 68.22; H 8.68;, N 2.57%

vl lcvel

opentv]}-

Found:

(2.23 g, 75%.
10 (c)

- (2-

d benzyl
ssol ved
st ofkd
uumzand

a@udlfl

anﬁuand
anﬂﬂng

p.

H, 5‘63
Di n&t hy:
25

co:-

este

t 0o
't e r

i) &nd’ ‘extYAc] ed Wi
ed with dil
e.n Ehe et byl

ndsexapér &i'ed

4

4

[ ¢

dried
PO to

er RIS
B2

prbpa
‘met ho

In dr)

The
trif
wr]ﬁ
bsdie

hcgteat
ugdbr
under
glve t
—oBR:
363&>E
noy ITox
ﬁyetho

br oduct f
uor oacet
vernight.

e exjd&act
vacufim

vacuum t
he title
C, 653 97;
XAVBLE 42
ymet hoxy g
kKymet hyl )

Inlln

rom part
ic acid (
The ®rif

di S9! veld | & Aqudousasd
 h i Bt hyl
ut e hydrdchl oric 4

etter (

s werg dr
The Hé3|d
0] glve ar
benzyl eg

Hgﬁw
7

arboﬁyl)q
pr opanoi g
L.E

W¥at A aYd

(b) ahove (3.23 g,
20 m )| 15 and the

et hoxyet hoxynet

| UOKO3&

3 %™1(
cid an
i e¢ln0\
ue” Ras
-]
ol

ter as

T
O W
ycl Bhe
acid
nd )

N,2587.

cethc
dipm
0 “hi").
d extn
ers anh
Fr8ot
hi ch

acid was

The
act ed
ydr ous
r oped

ijte solid

]

\r banmoyl ] ¢
sol uti on
dto a

=50l ution of 3-
H1-[(ci s-4-carbox
'T)propaW0|c aci d
fand the solvent gv
azeotroped wth a
Was” suspended in
.98 mmpl e) added
“pVer ni eﬁ} Di et hy
Mater, i ed over
o \re5|due was d
sagepate and hexar
=i 2, 2- gi met hyl pr
Fa23(12- et hoxyet
7 510 nmg, 100% . R
8.18; - N, 2. 32%

P A |
artt— T

cetonlt
drhethy

| 2t her

hr omat o
e (1:5)

R"

40

45

60

ycyclth
benzyl |
apor at e«

Eﬁﬂd the

ahhydr pug

hoxynet'h
ound:” C{

CH,0(CI,) 4~

LAA B}

41—+
Ar banmo
(400
br red

X
¥
Jre:wa
)umas
gngsg u
efd on s
ve 3-{

| Jcycl op
, 0.82
ce®, pres
gFVe th
MY
sg rred
added an
s\ phat
lica eld
1-[cis- 3

-5
entyl}-2-
mol e) in
surg. 30
e ca¥dsi un
chl or enet hy

at8room
d t%e sol
e amrd the
ting with
5

ROy
bpanoi
H, 8.

.z()(.!l2

o(cu.,).

Cl!3

haonvl ) r-“

W36
c acid bd
17: N, 2.4

/ "Cllz—

Z

JD| nhQXE" )

nzyl estg
9. [err]

F—— e

(2-net
acet ¢
O'Thq

h sal t

| i va

t &mpern

utd on
0l ve
a m

N2 eva
ture (

hoxynet hy
e (15 m)

i due was

oam This
148 ny,

| with
\por at ed.
f et hyl

Lcar-bad
r as a
requi n

Cll2=Lll-Cl|2-

A1l e
J I
)y colo
es C,

Cl13COClI 2~

324

325

326

327

328

329

cl opentyl
rless gum
5. 65;

) . .66

81



iﬁﬁifAfsorution of the diester from(a) above (450 ng.
(18 M) and water

<pet-hanol

~heurs.

0.

75 mmol e)

(12 M) was hydrogenated at 50 p.s.i.
=over 5% pal | adi um on car bon cat al yEP 0(Z7@ 23¢ B1at

room 40

Found: C, 60.56; H, 8.50:

N, 2. 8.

in
(3.45 bar)

tenperature for 5

[err]

C 60.80; H 8.44; I\
TTeis- 4-{5-1 ndany
xyeth nethyl)prc
50l uti o of
£35f1-[ (ci s- 4- car bd
“yet hoxynet hyl ) pr of
=“(30"m ) were adde
;gggpe),WS i ndanol
e) and 1-ethyl
%(:0.62 g, 3.2 mMvl ¢
feoncentrated to ar
=“The reaction m xtU
=sol uti o was washe
=sodi um bi car bonat ¢
«dri.ed over anhydr

)
SN— 1 A~
.® 9 AnrH’yQ

Z.

]
di

us

sol uti

370

S
L9
23-d
Bf t e
wh
WS
8 tu

gﬁ «alol

ore

:

magn

EXAVFLE

onycaT onyl }cy
paneic

cid 5 in

lﬂ

xycgcﬁ o] eX)L’I..) car
appkc. acid (0. 50
»Q -

quenti al
530K mm
nethy| an
10 m ndy

728 45 3

| ohexyl ) ¢

danyl_ est
™~

™
bangyd ] cy
g, 1.25
ly, 1-hyc
Ie)9ﬁNwm
i nopropy!
tes, the

chzwas s
il uted
n Wi¥h
n (2 x

tirged at

t hargt hyl eng
teP§2
0 55 n)

sium sullphat e and

T1

ar bam

er IO

Ir oxyb¢

bt S m

) & b

resul f

oM

¢

2’0~rﬂ
and si
filt

py| ] cycl
a stirr
A
it yle} =2-
in dry
bNzotri &
br - Dhol
di iTPde
i ng sol
t enpgr 3
hl of &deg
), B&t
it ur at ed
br ed.

#filtrate under vac
“silica gel using &
“fractloﬁs wer e coﬁ
Fbi's- 5-i ndanyl est g
Lacetate). Found: (
‘rerr] requires C, 1
35{1 [ (cis-3-Carbg
Zpa id 3-(1-d
ate=but W /est er was
“0p anOic ester of
The prc

brial s.

xygycl o exg
laroxyclcl apent il )

an oi
et hyl

whi ch was
cetate el

(0.52 g, 65%,

P 09234 y

7.74; NI2.18% B

) car

2-

barraﬂ“] CY

-Z-43- ¢

1- chl™or o-
d as an d

puri
utd on
r svact

A

3% Bl
(AMPLE

clfpel

hi

<0r 0

ocedu
3-1 odq

(7

19, R

i ed by
gr adi er
jum t 0 8
silgca)
H, &1,
429

tylg - 2-
bropy! ) @
e of EX
ppr opang

-

opentyl } -
ed, icgyc

hydrochl
uti on was
turevgr
(12 &)
rat ed® qu
brine (3

EMapor at i or

chr omat og

t. The ar

ffordthg
0.5@® (et
N, 2'06

(3- cH?orc
r opamdi ¢
anpl eg 38,
as start
0. 38 (si

cn 3CiC-CH 2~

S

. .50

kxample

56

No.

330

331

332

333

—--

ocn

C6H5-Cll-

334

The catal yst was renoved by filtration and the filtrate evaporated
gunder reduced pressure to give the desired pival oyl oxynet hyl
“col ourl ess gum (265 ng 69%.

ester as a

requires

2-(2-metho
old

e chloride
79, 2.76
g, 3.3
ori de

18 hours.
and the
eous

x 20 m),
of the
raphy on
propriate
title
hyl
[err],

0.1

propyl ) pro
acid

usi ng the
i ng

lica;



pn.pylanlne

I.C 200: 100: 20 1)
‘coupled with cis-3- am no- cycl ohexanecar boxyl

10

The above glutaric acid derivative was

procedure of Exanple 81 to afford EP0274234B1
B {1-[cis-3- ethoxycarbonylcyclohexyl)carbannyl]cyclopentyl}
.2"(3 chl oropropyl ) propanoi ¢ acid t-butyl

163.31; H, 9.01; N,

2.94. [err]

ester as an oil
requires C 63.60; H 8.97; N 2.97%

aci d et hyl

ester using the

Found:
The above

(779 .

direster was treat eq
Exanple 242 to 15
3-{-1-f™ s- 3- et hox)
Dpyl)propan0|c aci
Tequires C, 60.63;
the:procedure of E

Found -C,58.77, H Y.

k

D

- (cis-3-Carbo
Yethyl ] propanoi c a¢
.3-(1- Car boxycycl opge
‘ester was prepared}f
Startlng material s

sulphone The produ

witht
provi de
carbony

as.: %n
anm@e 3
?9‘ N,

oi
N, 3. 37%

>a—-‘
y@w&loh
X

t 4-
Ak

the“prc
ct. was

Lnoras

|ngg@

i sol at ed
C-60.-25.

panol c-es

23 to funnish
3.33. [enr]l, sequirgs C
[N ~ & cwn

exyIT%ﬁrtaﬁB?l]cydfﬁben
[ 2- @Reny 3

rifluoro ceticiacid fol

| - cycl ahgxyl ).car bamy! ]
@8%. deund: ¥I60. [

Thee alhoves Fono

he title

horgK) et

S,

=sﬂeT
di aci

58,,83;
AN
yTr-2

progediur es of Exagm

terw

as anioi
H.Z.24%

(0]

Exanple
(159
Th

[err] 0.13 [err] rg
‘derivative was cou
‘ester using the ge
B-{1-[ c%- 3- et hoxy
penyl - cycl ohexyl ) c
4:e-acid t-butyl es
ferr] requires C 6
WL h trkfluoroacet
830 1- [#™ s- 3-
10X YSE bonyl

N

l

i

jires C, 62.51;

bl ed wit

car -
Ar hanoy|

3.91; H,

cyc ohexyl)
'.;ptopan0|c acid ak a 'foarn

GH-+-e5 _
h cis-3-

eral ocedure

P

ek :as-d fO&ﬂF(?

ciacid
h (96%

IN 2. 76%
Examl e -

, 7..35;

6

] cyclopet

8. 05 N, 2.
usi n@ t he

carbéhny_

m no- ¢ycl ohex-
f BmMﬂe81t

pdur® of

)peni yl}-
C, 61. 90;
hove nnno%
ive the |

ster
jtle

oW ng

,ycl,.op

the pfocedure of

entyl}LZ (3-chl oropr
B.8% N, 3.10. [err]
v ~hyldr ol ysed usi ng’
d as a gum (809% .

H.7Z, 80; N 3.61 %
Lla‘\l'\

(2
opa oI

henyl sul phonyl

c acid t-butyl

_”en@ral
59 ..
587 '92;" "H,7.04; 3
ELe

#34{"1- Carboxycycl op
wster was prepared
“propanoic ester of
_Chronatography on
Egradien% to diethyl

pr ocedy |r e nf_
Found: C, 59, 00; H, 6

- [(CIS 3-Carbo ycyctor
4ﬁ"propan0|c acid 40 - =

silica ¢

.83 N, 2
81 % EXA
exyl)car

N, 2.8

ntyl)-2-(3- ﬁen

accor.di

EXanpl ¢ 35 dad

et her{di ch®s
(8]

n@_LQ t b
luti Rg w

§rr] 0.5
B1
cycl open

0D¥BV|)
aduﬁe of
D- 32hheny,
Ch oianet

c

err]

yl'}-

U .

2-

prbpan

I é pr
ha@e g

& using as

vyl vinyl

60. 25; H, 7. 24.
c acid

ic acid ethyl

phenyl
. H 302
tas 30
e @42

) et hyl ] pr opano
N, 2. 38.

was treated
to give

ph§ny|su|phony|)ethy
4:°N, J.86. [err]

was hydrol ysed usi ng
diacid as a foam
0.1 [grr] requires

( 3- ph
okC ag
6"38 f
op¥yne.
hamgi n

enyl - 2- propyny

idt-butyl
raqmt he

gina

45

50

txample
No.
3358

336

337

338

339

(1) using ester of Example

5

83



4 ,_orret hane (7 3) gave t he product as an oil

(52% . Rf (silica) 0.7 (10%
-met?-'-hanol di chl or onet hane) .

The above glutarate was coupled with

'Ci's- 3-am nocycl ohexanecar boxyl i ¢ acpdo 224284 Bist er by the 45 procedure of

;Exanple 81 to afford
B-{1-[ ci s- 3- et hoxycar bonyl -

cycl ohexyl ) carbanoyl ] cycl opentyl } - 2- (3-

;ohenyl 2-propynyl) propanoic acid t-butyl ester as a foam_ (65% . Found:
{C772.95; H.8.5%6; N, 2.{7/8. [eri] reqil res C 73.05;] H 8.5%0; N, ZF. 75% Thg above
idizest er was treated th tri“luoro ceticlacid adcording to tthe procedure of
Exarrple\242 tg gige : - -~ ~
13-{1-[ci‘s- 3- et hox§car 0'3_194 cy¢l Sxyl Fb%r palty/| | dy@%p@nt@%} 2- (3§)Reryl -2-p
-y opynyl )proparﬁm 03 acfi dn 50 f ef ¢hrosm ogrwaphﬁ onesill rca With »a
“hexane-i sopro alsuo.l; (9:'1), as}ja foafn (349 . Rf (dilica) 0.6 \(1 10%
'rret' hanol - di chljoroget hane).. The _aboye _npnoegter vas, hydrql ysed accordijng to
r'ro%edure ofs Exa 199323t & f {oFNt het3 t | ¢ ¢pApouRTRag a gume(919%) .
69.30Q; HE7.5[7;~ ] 3. 24> PefrT""0)5~err]l Mequilr &°CJ69. 10, ~H|7. 42;
»N 3;22% 55 E LE 432-3-{1
ey [cr s-3- Carboxycygl ohexg ) caf b@ Pyl | & opBB vl H- Z L2 p&Bynyl ) prd@aroi c
faci d 107 E 027’4 234 -B1 > 9 " o o o e g
3= (1- Cagdoxycy I7~2-(‘ ynfl?p opa-noig acrd, t-%utyl ester |was
prepared fol l gwi ng thie proce; of Exgnple 38, using as starting
“mat'erials the c.acid ple RS and 2-pentynyl biom de. THe
zpr-oduct was i § s an.oi by ¢hromat dgraphy on sijlica, el Jting
W th hexane-difet hyl etfer -5 Thejabove glutarijc acid derivatijve was
Zcoupled2a th g noc carbokxylic adid ethyl esffer 5 acdording
»to t he general re ot 8l,t ¢ yi@l d o
={1-[ cis-3-ethdxycarponW )5 . -
icar bamoyl ] cyclfogent yl } - 7(2\?/ I):p-ro)aﬂo-;g dci-fl t{btyl |ester as|a foam
i{(-43% . Found C30. 07 $I=0.43; {98 R erigle g2quig es|CEMD. 25; H, 9. 39;
EN;:3: 03#76% The dbdve dijesyér> te_,d':wi(th'tmfl Ligoroec%t'rfc acid using the
inroceduse of Exagmle pa2dg 2T | 254 | Z z% 3
Ci s- 3- et hgxytar borny?c?y‘cfl q)hé'xfll car Bapoyl § rydl chentlyl® E24( 2- pént ynyl ) pro
gre] c acid as a foan (97% . |10 F¢und: C, 67.76:] H, 8.80; N,3.36. [ err]
'qurre§aC 68.412; H 8 70; N, 8.45%
-
K 35 = t 2 o~ = = B
: e |5 1L | B |2 & | & |7
N g a 8 g 8 g S
s = = =" = ) =" ="
: 40 ’J- U‘c Uc U‘o 5 Ue ! U\c
S 45
5 £3 3 3 |8 X s 5
W 50 | g 5
| | -

&5

84
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[.erf:r] is [err] al kyl, ['e'rr] al kenyI [err] al kynyl, aryl([err] al kynyl),
[err] cycl oal kyl [err] cycl oal - 61 éerrl] al koxy, [err] or a
gturated: heterocyclic group; or [ﬁ?r P742¥BT substituted by one or nore
)stituents chosen from hal o, hydroxy, [err] al koxy, [err] so

dr oxyal koxy, [err] al koxy([err] al koxy), [err] cycloal kyl, [err]

yicl oal kenyl , " ar+—aryH-oxy—raryH-epayt-eril—al koxy)—rheterosycly |
he‘terocyclyloxy, [err]|:=SH | [er]jor [drr]; Wherein [err] jand [ern] are
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=pyrrotidinyl, 'dr ri’eﬁ di po; m)rphol ijno, pijperaziinyl of N-([erf]
wal kyI) pi perazr nyd ~gr opip tosl Hear [[erg] |akkyl ] 1084 | [exy ils [err]
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330 4. A conpound as clainmed in any one of clains 1 to 3 wherein R and R4
jare both H 5. A conpound as clainmed in claim1 or claim3 wherein one of R
iand R4 is H and the other i-s [err]gmoleys 2sdpsnzy!
~bi ol-abi | e ester- form ng group or wherein both of Rand [err] are [err]
or alternative biolabile ester-formng group.
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[err] and [err] are each H, [err]

PRI

[err]

__,_27’4 234 Bl 9. A corrpound as clainmed in claim3 wherein R,
ef:r] ~are each. H and wherein the car
A-position of the cycl ohexane rffh
.9t he am de group. 5 10. A conpound as clained in claim3 wherein R

is [err] and wherein the ethoxycarbonyl

[err] and
is attached at the 3-
ci s-steroechem stry relative

;gr’0up is attached at the 3-position_of the cyclohexane ring and has
sct-s-st-eroechem stry rel ative to the am de{groupf 11. conpound a$ cl ai ned
Sime-any previous clai mwherein [err] is [efr] alkyl, [err] alkenyl | [err]
;' fk;LnyT"\. 10. [err]icycloal kyl| [&r] cychoal keny [&r8] o
sal.kyl sul’phonani do, or -tetrahydrof uf any ., of wi*r-‘errrw%e r]sws ['@'ér%] al kyl
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S4=pyridyl, 2- i mdazolyl, [err] al kamay| , [[err]{al koxycarbohyl am no, [err]
?-:a. Kyl sul phonyl [err] -al kyI sul - phpna® do anyl sulphohagigol _ o
<het &r oawyl sul phonam do or benzoyl ajri Be.=15 21"2 A“’dbmao’tmd pf ~te{fornmul a
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nd [err] is [err] alkyl, [err] alkenyl, [err] alkynyl, aryl([err]
ZF:k-yny-?), %err% cycl[oal ]kyl, [err] cycloal- kenyl, [err] alkoxy, [err] or
a.saturated heterocyclic group; or EPé274 238IBil substituted by one or nore
substituents chosen fromhal o, hydroxy, [err] alkoxy, [err]
hydr oxyal koxy { rr | ko S)[ err}" al koxy), [err] cycloal kyl, [err] o
cycl oal keny| . Sary{ss F"V , "a!@? BYRe béliﬂ?sg'Jcsee!OResw}x%-(%bepzebwywlbpydpano,c acid (742
het er ocycl yjﬁigtgt, mc::? 5 qss "-’d ' t;s Iyt pthang} 1;9'”"]")*3"\1/\#93?0& W'ltisrilum on ca{be:l W]*:ﬁ;tlr:ﬁ
err] ace Al GHSATRILT AT L SRl b oy e,
(opti onal;l yrpg ‘dgltétfoh Mﬁé ﬁ'&rye Yin ¥o‘il[e anorat qugjr vaguim 2 = Baﬁgx[;gqfi BiX HEReRIWIIR7
al kyl), [ erdichiorsansa r deoﬁroéagtt was in egyltﬁg te (U mi},and, exiratteq IS‘TOf salurates
are t aken tsaeh Bl RolibR (1k 5b S e n%;u b Sdatt Wk oSl with 2N hydrochioric
pyrrol i di nykid apd BeEdeH \m%eﬂ?pﬁc@ﬂ@! G20 nbl). PR I;%{or ani l(::s were ?r' ol gj(g) and
al kyl ) - pi patieagdivait! eveisordsdds tol ¥did thel hie el asl £ Ediduridls mg, 92%, 1€|s m’o uct was
e ; irr_;raialt(e(l)i%r)ﬂégas added. The
ated: die w

F e-@ al doy |djssqive i athans! Y15, mip&ndla(shi@fohdionat K idrlhﬁsF df 73'(

het €r ocycyImixtirewad stitlell @K $0°a fof @8 Frinuth Bl iterb ahid v he r issolved in

previ ousl y ditbibiometbiane] dried Jovér MJSeE, liter8dl kd the 3biVdnt efls rite® O rdsiqud (Na{i%f ed, with
&t

wher ein [ ediethyiatr frerdibd @uder vaciui(at " @Ued dafeholg8 the chiBilih sait & d viHitb boiid kY l116-
[err] cycl 38 16y FoungO81.30rH &aet N.B8.6¢\G Hrb N2 Oh Lalrdquirds db1087; lﬁ.@.ﬁﬁ:h,ﬁsk&]}’ " which
and p is®, 1 or 2; or a pharmaceutically acceptable salt ther eo - :ERR
conprises (EXAM ! of : ‘@) reacting conpounds of the fornulae:- 20 [ ]
wherein A 3H [1-(mf-ﬁ-,cpr‘poxyggﬁﬂ!-q\qywbqyclahngImgrbgm(mmyobﬁdny/I}Mmﬂﬁ(yeﬁwﬂfpl’o}:adoﬁ adé q
defined for [erreg_ with any reactive 35 group therern opfronalTy protecte
and [err anc?;ijé ﬁf-%xyggrb%qu-sr?emetmdﬁyd?ehmﬁba[bemm]I]cmloobnmd}-ﬂc-duétho%thwley
oo b propanoic acid benzyl ester (630 mg, 1.29 mmole) in ethanol (20 ml) and water (15 ml} was hydrogenated
KA at room temperature for three hours over 5% palladium on charcoal catalyst (200 mg) at 50 p.s.i. (3.45 bar)

pressure. The suspension was filtered through a short Avicel column and the solvent evaporated under

reduced pressure. The mono-ester (490 mg), which was obtained as a gum was dissolved in 1N sodium
* hydroxide (5 mi) and the solution washed with ether. The ether washings were extracted with water and the

combined aqueous solutions evaporated to 5 ml at 40° C, under reduced pressure and then allowed to
. stand at room temperature overnight.

The resulting clear solution was acidified with 2N hydrochloric acid and extracted with methylene

chloride. The organic extract was washed with water, dried (MgS0O,), and evaporated to give the required

diacid as a foam (411 mg, 83%). Found: C,61 .95; H,8.58; N,3.69. C20H3aNOg,0.25 H.O requires C,61.91;
H,8.70; N,3.61%.

EXAMPLES 384-393

The following Examples were prepared by the procedure of Example 383 starting with the appropriate
35 ester of formula (V) wherein R'3 is benzyl and R is methyl or ethyl.

- RD 2
R R
i 40 ' —
HO_C~CH~-CH CO-NH ’/R
0, 2 =
CO.R
45
50
- 86
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dre conventional carboxylic acid protecting groups; to produce a conpound
of. the fornmula:- [ERR] b) optionally subjecting the product to a
conventional chem cal transformati &P Q@&234Bt c) in the case where one or
both-of [err] and [err] is independently [err] alkyl or benzyl, renoving
one or both of said groups; or in the case mhere one or both of [err] and
[err] are co Tarboxytc—actaprotectRg—grotps;

Ftenovi ng sai gag,j;t@gy ic aﬁﬁd pr ¢t ect i gﬁg)upb and lA?, gseisca,se vvherb
[“err] contains aydrotecting group, YnR s gfﬂﬁa 1 sﬁ pr ve
the cor'rpbund of formula (1) wherégi n amh{:@r:t are

of R and [errf] is Hand the othe kil , benzyI or an aI ernaFrve
bi ol abi | e estfer-Tormpg group, apd - T12 ﬁﬁﬁw—mm
esterifying C‘he product wherein pne or a!nd [err] is [err] alkyl

benzyl or a gonvesy i onajH gemboxy|ic aCid\protectigg, @ oupgajel the @i her is

H, Wyt hma bidl abile elst er-f of i ng up f DPed (gy. 1enova] 2 of tﬁresi)err]
al , benzyl{ or carboxylic acid]prot ng grijoup to yield the conpoudd of
Torrrula(l) erein_one of Rand{[err] is a bijolabile ester-form ng grioup

the Rand R4 Jare Hwijfth a biolabjle este oforim ng group to yield the
product "of fdqrmAs (| 4 dre B5dlabi Ie.&%ter-:f.d’rsm|ng
groups, and dg) optionally formn nceut]i cdbby37accepitbl e snlgr)df the
product. 10 2. A priocess as clfi e ‘I‘ai m 1 wherein the conpounds of
formulae (Il 1)—and (1M are reacged in an-0rganic solvent in the presence

of a diim de condensr.ng agent a d sai d ageps g s 1-ethyl -
di c-ycl ohexyl car bodr imde. 3. A

£dimet h{l ani fop rm%yl)carbodrrm e or NN

Process as clfa tH o2 ;theree @ of [erﬁg «dhd [%-r; ar ed9énzyl or
phérein one lls benzyl, and 15 the \ot her is|[efPI-3Hl kyl9d5 an aA-®B3Pnative
biol abile estier - form ng group, f&:®fMerein the product of fornmula (V) is
:S'U'bj ec@ t 0 eatabytHe—ye-ogendi--on—to—yi-eldt-he—conpound—oi—forpula (1)

dnd the other] is H DE esterifyijpg the product] of formula (1) whererniboth

qﬂgé@er)r}—bgt h

Iher ei and [err] gnd both H gr wherei is H and the other is [err]
.-.akaI an al t ergyat ijyg |&!qa ilje esyer- 1g (o]0 res eé%tr and
hexein the product wher3e one’ af F-(d rr] [ gxlr? § IQD}il |y

CH,’-—/

30

(1) 0.5 hydrate.

-

40

60
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;hydfolysed to yield the conpound of fornmula (1) wherein R and [err] are
sboth H 20 4. A process as clained in claim1l wherein one of [err] and

“ferr]

is t-butyl
*product of formula (V)

and t he other

: i's maptdaza 23atey | : , 8 _
* is treated with trifluoroacetic acid to yield the
-conpound of formula (1) wherein one of Rand R4 is H and the ot her

or benzyl,

and wherein the

S

25
he
of

imethyl, ethyl or benzyl _and wherein the product is optionally hydrolysed
~or hydrogenatied to yleld t he compound e%brnula (1) wher ei n one of R
and [err] Is jHE¥FRPIEnE ot h&r is frethyl 4efpyl o benz I“-“a&niiiﬁ/vl'rer ein .t
\product is opti ot | y| hydrol ysed| or—yaRaz r}? [j °’;7F%i°é t e bed d
formula4l) erein Rland [err] are £$¥% . A prScess a¥ claimdd in
«cl.ai m 1 wher gi-h—A—d-s—f-er+}—and—A{i-s—anR—i-ri-ager—bi—from-3—to-B—and—wherei n
sgach of R and [err] i§ independe IkyI or benzyl 30 6. A

«ptocess as cllai

.E;QJ} and t
. vein 'R, [

clainmed in cl

- Bt

err]
aim 1 wh

an

DGR o,

) [err] are
brei n sai d

alternatlve b|o

{g@rﬁl a: g

ablle ester forn1ng grp

and dS
ot ogggs@ &

up

s 1 -(2,2-di
=1- (2-ethyl pr

ethytbuot
I onyl ox

p
;{err]-beazoy?txyﬁgnzy

spropyl. 55
k3 ( 21

4,6-trinmgthyl benz

rytoxyeth

/) et hyl 1 -

Cﬂ' g t?l%ﬂ
byloxy)ethy

I L Cl Ilyl—}J[ U'[JI

"'b?lbe

Jllyl U)\yIICL |ry|

nzyl oxy) et hyl
Pt mol oi PEOPE ONyb oy 1

 hyl p%enet Fly? 113

JU

3 32)

20

40

190 |CHy0(CH,) ox; 57-89 830  3.16
A1 (5785  8.18  3.53)
i
| cOH |
391 [CH,0(CH,) 5 ﬁ © 5723 809 3.35
3 © (57,23 8.10 3.50)
: i
L B :
C023
292 |cHy(CHy) ;- _Q 64.86  9.21 3.37
(66.11  9.25 3.67)
5 c 8,
393 HO(CH,) - 60.41 8.3 3.30
: (60.37 8.76 3.52)C

(1) hemihydrate

(2) 0.8 H.O

50

EXAMPLE 394

2-(4-Aminobutyl)-3-{1-[cis-4-carboxy-cyclohexyl)carbamoyljcyclopentyl}propanoic ﬂ t-butyl ester

65

[

2-(4-Azidobutyl)-3-{1-[cis-4-benzyloxycarbonylcyclohexyl)carbamoyllcyclopentyl}propanoic

acid t-

butylester (2.73 g, 5.11 mmole) in tetrahydrofuran (150 ml) and water (75 ml) was stirred with 5% palladium
on carbon catalyst (250 mg) at room temperature under hydrogen at 50 p.s.i. (3.45 bar) for 2.5 hours. After
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- L

P 0 274 234 B1 phenpropyl 2,2,2-trifl uoroet hyI 1- or 2-napht hyl

2,4-di met hyl phenyl 5 4-t - butyl phenyl I ndanyl. 8. A process as
#laimed in claim6 wherein R [erﬁfoagfd%f’éﬁ‘] are each H, and wherein the
€ar boxy group [err] Is attached at the 3- or position of the cycl ohexane

prodets o iiie gr e ‘9V°*°rs%r %@%‘]"’ﬁ[ ];]hf
Il n (6]

rodu lou
Jerr] and
the cycl ohexa e r as' c "S- rsﬂlijsleroeéﬁe'q St Fel 're

-group. 15 ﬁ 5ocess as clainmed in any prevr ous cl ar m V\,herer n [err] S
E?L:’ Lafilklé - obﬁily 80 fcis-alBibbolyctioh ¥ darbam e cloBXrﬁJlﬁﬂJpgl%lmacr[i?But}l ester
ferr] is [er 2-14@] J@shtyr;ampsmdrma%xpwcewxrdca.aédr@wcroﬁéa egbroaén&exy&ﬁ%%r oster
al koxy) , [egorhg, @6alnaadidf Was didsad iilddibhioratnetiahd (3071 Md, trobies fnjth Blelhaanid (158 aig! |
‘al'koxycar bios1yrhradie) aed adeld dnhydriab kAl nsg) b pb aible). ARt 20| midltds)dt Fdin-terdiibrature the solvent
phorfam do,waareydpsidiep Ao hairatipe el dssdiddyih Sthiyideataa S00kal), arastae R YN dpdrothioricldcid A
‘process agdseindli ame dvaion (T k &0 MG Th @rganic) ladterawes Jeparatbd, akied bt Imabhesiber sufphae end
ferr] are dyaiotated] to gilrea grimitlgss [faam: Chowatagréphy e dlictget ¢lding witlioa mixtupnof ariethabat and
-€ycl ohexardchloromgthaned 14 114 ibg veluree)and meapiration wf the laprronyiete thgctiohregaenihe ditigyprodut
and whetseias 9 @rqugesri doap ?Q)ml 89%re Fovosky&EAARI H.8B8:b4.A Opette Ry AL Qi Pl requires,
:2- but ynyl , CEL10yiB.8 My 2R t et rahydr of uranyl, 4-pyridyl nethyl,

2-i m dazol Ireth I acetonyl et hyl sul phonyl net hyl, benzenesul

phonam do ‘ 1- net hoxxcar bonyl am noet hyl. 12. A
process 2 &t .'»’ Seietexyparbangy! Ay REOR3RTHAAY [err] and
Jferr] aebo ost on
L5t bnere 5 "E]%%E dﬁgnr@ gfrr@r “rﬁgﬁ o
gr oup and r£t d énﬁ tf're rQ i ot pﬁ%} % HQ{ brown
. (Zlyglr SBGH%L i E Slt <R| E;S%H%Ehan b ]E Q@ ton ith pyridine
(3: 10 't i d yduct
o7 ﬁQd@r Nlb@@@ - NLOD UEE 9' 03 H:Oureqtansre:

sphionyd rHBiou g@%ﬁﬁ‘?)@b‘ héb%f l%mrd"@%‘?w’
-t C,62.21; H,8.94; N.7.43%.

Q . EXAMPLE 397
¥ 30 2-(4-Acetamidobutyl)-3-{1-[(cis-4-carboxy-cyclohexyl)carbamoyl]cyclopentyli}propanoic acid

2-(4-Acetamidobutyl)-3-{1 -[(cis-4-carboxy-cyclohexyljcarbamoyl]cyclopentyl}propanoic acid t-butyl ester

(270 mg, 0.58 mmole) was dissolved in trifluoroacetic acid (4 mi) at 0" C. After 20 hours the solvent was

. . evaporated and the resulting oil azeotroped with dichloromethane (3 x 20 ml). The oil was taken up in ethyl

. 35 acetate (20 ml) and washed with water (7 x 20 ml) until the washings were neutral. The organic layer was

separated, dried over magnesium sulphate, and evaporated. The residue was dissolved in saturated sodium

carbonate solution (20 mi) washed with ethyl acetate (2 x 20 ml), acidified with 2N hydrochloric acid and

. then extracted with ethyl acetate (3 x 20 ml). The organic layer was separated, dried over magnesium

o sulphate and evaporated. The residue was azeotroped with tetrahydrofuran to give the title product as a

’ 40 colourless foam (110 mg, 45%). Found: C,62.58; H,8.71; N,5.27. CzzHagN20s5.C4HsQ requires C,62.88;
H,8.93; N,5.64%.

EXAMPLE 398
3-{1-[{cis-4-Carboxycyclohexyl)carbamoyl]cyclopentyl}-2-(imidazo-2-yimethyl)propanoic ﬂq

45
3-{1-[(cis-4-Carboxycyclohexyl)carbamoyl]cyclopentyl}--2-(1-benzyi-imidazol-2-yl-methyl)propancic acid
{Example 147) (800 mg, 1.5 mmole) in aqueous ethanol (80 mi, 1:1 by volume) was hydrogenated for seven
hours at 30 p.s.d. (2 bar) pressure over 5% palladium on charcoal (400 mg). The catalyst was removed by
filtration and the solvent evaporated under reduced pressure. The product was dissolved in 1N sodium
60 hydroxide (6 mi), and taken up on cation exchange resin (Dow, AG 50W-X8). Elution with aqueous pyridine,
increasing in concentration from 0 to 5%, and evaporation of the sluent gave the title diacid as a white foam
{270 mg, 34%). Found: C,58.76; H,7.50; N,10.18. C20H29N305.H20 requires C,58.66; H,7.63; N,10.26%.

EXAMPLE gﬁ
55 3-{1-[(cis-4-Carboxycyclohexyl-carbamoyllcyclopentyl}-2-[2-(2-thiazolylcarbamoyl)ethyllpropanoic Ec_it_:l_

_ 3-{1-[(cis-4-Benzyloxycarbonyl-cyclohexyl)-carbamoyljcyclopentyl}-2-[2-(2-thiazolylcarbamoyl)ethyl]}-
— e propanoic acid benzyl ester (120 mg, 0.18 mmole) and anisole (121 mg, 1.1 mmole) were dissolved in
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~13. - A process as clainmed in claim6 wherein Ris Hand [err] is ethyl and
Zwherein. R2 and R3 are both H, the 35 et hoxycarbonyl group is attached
“at the 3-position of the cycl ohexarep oeny28a 81 has ci s-stereochenistry and
__[_er___r] I s 2-nmet hoxyet hoxynet hyl, n-propyl, 2-butynyl, 2-propenyl,

“cycl ohexenyl , cycl ohexyl, cyclopen- tyl, cyclopropylnethyl

tetrahydr oﬂ'&‘ﬁ‘&?mthane @-%W i A yolytien H‘y?’“m'm% iehlesdesideon® Adnmeean Rijrpmethape (2.5 mi)
Zoyl am norﬁéf? Bchgt OnC E‘\" g‘l“gﬂﬂ“ fish lingofor Yohours 4t ragm ?’6‘2?8’%9 the miptuse wasppoped
“clai m 6 whiffoetalr 98 ‘éﬁ‘P drogeg, CHB‘EW‘*H"‘GEQH@"@#'B ?P'}faf? §°'%tt'€tda“& ljute ¢
the 4- posf“fq“lfiﬁm T &W ;g‘@ggf g ["a?er]
4§ 2- rret%ox%ﬂ‘é‘f"ht?k’i? ec&'ﬁ(’f’ug‘f '{zcéfn HO3P M err ]
is 5- mdam&A (é l[-'ﬁ) H. Cl ai s for the foll OWI ng Contractl ng State. GR 45
1. A proce £ -] e 50 114 EP O
--274 234 Bliﬁé—ﬁc' égﬁrb%%'gcquﬁﬁ %an@ﬁé’;}cﬂgep{yl °'m§—"e?ar bocycl ic ring

W be Mo cgl%or%anma &@ég&“& Q}Q:Io mr.%l@)amoy c)%b Mangigt écﬁin Gb y
De 'Usgj ZS? fnfn S‘)rwaéaotlééél@édrboga%xt&}s'%ﬁ thdndit @ g ’J%%l} y&- Pé?&b’ 4t'ab C
1ing; B ispl@ns barhkiar8or tMpemtufdiol i‘h&ﬂéarFllchilorf ﬁlBUthArBéEelﬁand rafidn dR 1R ivent
ferr] isi B%Qﬁﬁ@'ﬁﬂb&c&l which W& didsolPddil Imethiaift Ziktdredndahb fihdiSsvaTthdteee THY GLidUaiWab
‘est er - f or myadied)withUidihlordiisknknd &ndldri@d urlder vatuual tk ive thé Ttle compoun@as & cRBf-sdii@ (I3 mgr €
“each i hdgpegwe Folrg: 10,55@8), HBOOT iN,785. kgl HaN.0er0d caldi Xy HaD dreduirey I0.55.36;[ 19,8.27;
“al’kyl, [ernjzoakkenyl, [err] alkynyl, aryl([err] alkynyl), [err] cycloal kyl,
{err] cycl oal - kenyl, [err] al koxy, [err] or a saturated heterocyclic
:group; or [ESAMBRLEAMOKY| substituted by one or nore substituents chosen from
‘hal o, hydr G{¥(ci§-eCarboxgickaiobgxyl)¢agrambyl]-cyclopentyl}-2-[2-(hydroxy)ethoxymethyi]propanoic acid

20
3-{1-[(cis-4-Carboxy-cyclohexyl)carbamoyl}-cyclopentyl}-2-[2-(methoxy)ethoxymethyl]propanoic acid
(0.80 g, 2 mmole) was dissolved in dry dichioromethane (15 ml) and treated with trimethylsilyl iodide (1.4
ml, 10 mmole) at 0" C under nitrogen. After 6 hours at 0" C, the reaction was poured into ice-cold dilute
e sodium hydrogen carbonate and washed with dichloromethane. The aqueous phase was acidified with
Far e concentrated hydrochloric acid and extracted with ethyl acetate (3 x 50 ml). The first extract contained
starting material, the second and third exiracts were combined, washed with dilute sodium thiosuiphate,
dried (Na2804) and evaporated to give an orange oil. The residue was azeotroped with dichloromethane
and washed with dichloromethane to give the title compound as a glassy foam (0.22 g, 28%). Found:
C,57.24; H,8.07; N,3.42. C1gH31NQ7. 0.1 CH2Cl2 0.25 H20 requires C,57.58; H,8.02; N,3.52%.

-8
EXAMPLE 402
3-{1-[{cis-4-Carboxycyclohexyl)carbamoylicyclopent-3-enyl}-2-propylpropanoic _aﬁig

Hexamethyldisilane (1.78 g, 12.19 mmole) and iodine (2.8g, 11.05 mmole) were heated at 65" C with

a5 stirring under nitrogen for one hour. The mixture was cooled and cyclohexene (30 mi, 300 mmoie) added
followed by 3-{1-[(cis-4-benzyloxycarbonylcyclohexyl) carbamoyl]cyclopent-3-enyl}-2-propylpropanoic acid -
benzyl ester (1.78 g, 3.35 mmole) in carbontetrachloride (30 ml) and the mixture was stirred at 65-70° C, the
progress of the reaction being followed by thin layer chromatography. After 18 hours trimethylsilyl iodide
(2.0 g, 10.05 mmole) was added followed by a further addition (4.0 g, 20 mmols) 24 hours later. After a

40 further 7 hours the mixture was cooled and poured onto a mixture of methylene chioride and water. The
organic phase was washed with saturated brine and extracted with 0.1 N sodium hydroxide. The alkaline
extract was washed with diethy! ether, acidified to pH 1-2 with concentrated hydrochloric acid and extracted
with methylene chloride. The organic extract was washed with saturated brine, dried (MgSQO4) and the
solvent evaporated under vacuum to yield the title diacid as a yeliow foam (1.05 g). Chromatography on

46 silica gel, eluting with methylene chloride containing increasing proportions of methanol (1 to 5% by
volume) gave the pure product as a pale yeliow foam (850 mg, 55%). Found: C,62.69; H,8.11; N,3.98.
Ci9H28NOs. 0.6 H20 requires C,62.99; H,8.40; N,3.87%.

EXAMPLES 403-405

50
The following compounds were prepared from the appropriate dibenzy! ester following the procedure of
Example 402.

56
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30 hydr oxyal koxy, [err] al koxy([err] al koxy), [err] cycloal kyl, [err]
cycl oal kenyl, aryl, aryl oxy, arlyo§¥£éeH*Asaﬂ koxy), heterocyclyl,
heterocyclyloxy, [err], -SH 4Bt r]: wherein [err] and [err]
‘are each independently H, [err] alkyl, [err] cycloalkyl (optionally
substituted by hydroxy 35 or [err] al koxy), aryl, aryl([err] alkyl),
ferr] al koxyal kyl, or heterocyclyl; or the two groups [err] and [err] are
% aken .t oget her with the nitrogen t Nch they are attached to forma
Hyrrolidinyl, piperidino, nogphol | perazinyl or N-([err]

al kyl') - prperazrnyl group; [e r] is [err] aljeHs [err] is [err] alkyl,

Terr], aryl, aryl([err]vj§ ( % Qleicogycyl, [err]
alkoxy or [err] 40 érern‘[érr] and [err s pre@rously defi ned,;
Jerr] iis [err] alkyl, aryl, heterocyclyl or [err

erein [err] and [err]

.are.as previously defrned [err] is [err] alkyl, [err] cycloal kyl, aryl or
hefe ejocyel yl; [err] is Hor [err] alkyl; and 45 pis 0,0r2; or a
ph maceut | Calkl AL Jf‘f‘ﬂhf :ahl_c\ Qal 1 .hﬂl"ﬂﬁf which canmard cnc_fjlqeﬁo%eps e# . a)

¥ eacting conpoynds of the fosmul ap: - 60 "Ebvo E;Q 252”” [EQB] 15

D

wherein A B, MFT hd [erF] are|as pred usly fi netf
‘defined for qny reactive group rein (gﬁ] ﬁ%ﬁ#ﬁ?l b§ f%é% ng
Jerr] and [err] are ap defrned fof Rand [err], |exc udrng H, or they afe

‘conventional arboxytycacrdproteetiy—groups, o produce - conmpoud—pf
Tthe"formul a: -} [ERR] 30

: 403 CH,0(CH,), 61.40 8.03 3.78

20 '

I 61.35  7.99 3.77¢1)

. |
Y, { -
(:fs ' oq | CH,0(CH,) , 63.15 8.36 3.60

(62.97 8.19 3.67)

3

Ea | a0s '3j>-- | 66.87 7.20 2.65
R . Pl 9
... - 3 :\ -' - (_61.09 7,47 3-09)

)
| (1) 0.25 H,0.

4 EXAMPLE @
3-{1-[(cis-4-Carboxycyclohexyl)carbamoyl]jcyclopentyi}-2-(2-methoxyethoxymethyl)propanoic ici_d 1-(2,2-
diethylbutyryloxy)ethyl ester

(a) 3-{1-{cis-4-Benzyloxycarbonyi-cyclohexyl)carbamoylicyclopentyl}-2-(2-methoxysthoxymethyl)-
50 propanoic acid (0.5 g, 1.02 mmole) was dissolved in a mixture of acetonitrile (20 ml) and water (10 ml). A
solution of cassium carbonate (1.0 g) in water (10 ml) was added dropwise until the pH of the solution
was about 8. The resulting caesium salt solution was stirred at room temperature for 15 minutes and
evaporated to dryness under vacuum. The residue was freed from water by azeotroping with toluene (3
x) then with acetonitrile (4 x). The resuiting pale yeliow foam was dissolved in dry dimethylformamide (40
58 ml) and a solution of 1-(2,2-diethylbutyryloxy)chloroethane (232 mg, 1.12 mmole) in dimethyiformamide
(1 ml) was added and the mixture stirred at room temperature overnight. The solvent was evaporated
under reduced pressure and traces of dimethylformamide removed by azeotroping with toluene. The
residue was dissolved in ethyl acetate (20 mi) and washed with 2M hydrochloric acid (3 x 20 mi). The
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_. Ama e

’b) optr onaI |y subjecting the product to a conventional chem cal
t+ansformation reaction; c) in the case where one or both of [err] and
Jerr] is independently [err] al kyl gmopen23aBt renoving 35 one or both
"of" said groups; or in the case where one or both of [err] and [err] are
‘conventional carboxylic acid protecting groups, renpving said carboxylic
-acid prot ectorgﬂgc ghase yas dfmaveflmﬁgwf@mc%bbatmrSQIVfr@ pvaporatech ungiprrgdugedhpretsere iainchg
group, renpJhergsids dirometsgreried ng s@qaolélpﬂonmhgrww Plediethyhetbriisod diehidresrethahen(90] )
‘wherein R arffiorfes e deqyised, dipplesy as,golopiiass oA 3 MR Wikt found: 1C. 6853 th BePby hez 23.
“ot her ,is, erqﬂ Hs 2N Qe fpauirgy 2?5 Hr”&rf"%ﬂ%@er natr ve bi ol ahi | e est er for nin
group a,n The pro uct :ﬁglv lo)amuﬁur gqo heB R,

Teérr] and [ (q ” [ﬁg fg drat Ba I(3 bsi |H rﬁa 5‘I°“ ?’B?ﬂ( t@?:f"ﬂ)

fp{)ﬁ[ g\(/:\;::ingy 'J; rrp 8 E%%‘ omet a%le $ 0 affo rf:l %e unr glacgom{'l 5und as w e o

pr,o ctip /%o o ?ae corrpoun(?“ dr?ﬁﬂl\ s Wrterél one of R a
\rif i aE)glgE gster form ng group and the other is H or esterlfyl ng

the pr oduc wherein both the Rand [err] are Hwith a

‘bi ol abil e estgy follcﬂrﬁl com ounés%d?& BrEpddddbiind Srodbadib e %ﬁpl@ﬁ@ﬁj&pﬁeaéﬂsn éf%er@dbs‘?un( 1)

‘wher ei N bogah with iﬁnQQp &fnﬁ cRlérE c&h&hn@ﬂ@pr&ﬁ&t@%rﬁ@ﬁtﬂihéﬁs%aﬂﬁI@Sgum’%n
Optl onakd y form ng a pharnaceutically acceptable salt of the product 2. A

process as clained in cllaim1 wherein the conmpounds of forrmulae (I11) and

(lV) are reacted in an 50 or gani ¢ solg In the presence of a diimde
condensi ng agent and said agent |s 1-et
'(dinethylaninopropyIQHamc gmHJang e or N, N cl ohexyl carbodiimde. 3. A

‘processzms clained Inclarm agein bot pQf [err] d~ err] are benzyl or
-‘wherein one is benzyl and the ot heckrer err] o @ t@EEnati ve
:bi-ol abi | e ester-form ng groyp, apd wher®in the produ of 55 formul a

(V) is subjected to catal ytaA cohgdrogenation to yield the conpound of
Torrrula (1) wherein R and [err and both H or wherein one is H and the
iother. #&[err] alkyl or an alternative biolabile ester-formng group
‘respeXiyvely, and wherein the product where one of Rand [err] is [err]
-aL |s'-'opti onal |y hydrolysed to yield the compound of fornula (1) wherein
ﬁd [err] are both H 116 EP 0 274 234 Bl 4. A process as clained in
.cJ,arml a/\,hereln one of [err] and [err] is t-butyl and the other is nethyl,
'ethyl or

=l

ﬁ
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Henzyl, and wherein' the product of fornula (V) is treated with
trlfluoroacetlc acid to yield the conﬁound of formula (1) wherein one of R
@nd [err] is Hand the other is metEh y Tor benzyl, and wherein the
‘Pproduct is optionally hydrol ysed or hydrogenated to yieId t he conpound of
Tornula (1) wherein one of Rand [err] is Hand the other is nethyl, ethyl

- benzyl, and wmcrc:a—%hef“rsdtex -+ aat.u.u.ry»“ya+e+yeed—e+-hyd+egﬁnated
Lo yield t he nd of fornul X2) wherein R and R4 A
process _as clq? 8 Fr claim1l mﬁ%rern Ais [errkT ngig?y &qgﬁr ¢f
from3 to 6 gnd Wier @i n each of R and [err] i ?%pena % ﬁ i al kyl
or benzyl. 1Q 6. A process as clainmed In clélnrl erein |s [err] iis H
and B is [ernf—amdttrecomnpoormdof—formotas ) Ts o theformora—TERR] 25
wherein R, [err] Iand [err] are as defingd in claiml. 7. A proces§ as
.blained I n clfai m4pswher ein I ive [bi ol gpi{e estgrgyf or ming;gnoup
i s 1y (22-di ¢t hyl but yryl oxg/ étﬁ?ff %&ggﬁéﬂ pr dpi oregfg%yerret @_Ig—;% §§§, :
1 - et hyl prapi onyl oxy) et hyl 1-(2, 4-di net hylibenzyl oxy) et hyl
[err] benzoylioxybenzyl 1 -(benzoyl oxy) et hyl

2-met hyl - 1- prfopr onyT 9xy- L- pr opyT 35 , 4, b-tr1 net hyl benzoyT oxyfret hyl
1-(2, 4, 6-tringethyl bepzoyl oxy) et hyl pival oyl gxynmet hyl phenet hyl phenpr ¢pyl
40 15 212, 2-408 | uor om}i}y:h )12-CHQO Gt-napht hyl 62,90 di meg.lagl pherpylz -
#A-t-butyl phegyl 5-indanyl . | (62.08 8.75 2.59)
o CH
: 3
20 s
N : : . :
o 109 64.63 8.09 2.62
o : cE, o, CH- (64.67 7.88 2.43)
l
CH3
7/ N CO,CH |
alo | y—C05H 67.08 7.25  2.04
S [::::] (66.98 . 7.11 2.30)
%
a1l 7\ N ' 62.61  7.55  2.60
2 2.57 7.60 2.51)
40 | =/ l (62.5
: CH3
46
412 | CH3CH.,C0.,-CH- 60.96 8.64 2.82
' < | (60.46 8.60 2.65)
o CE(CH,), i

50
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égHﬁnand wherein the car

boxy group [err]

8. -A process as claimed In claim6 wherein R [err] and [err] are each

is attached at the 3- or 4-position

Zof the cycl ohexane ring and has ci EP®t2za@84 Bheni stry relative to the am de

.group. 50 9. A process as clained in claim®6 wherein R,
is [err] and wherein the ethoxycarbonyl
he cycl ohexane ring and has cis-steroechemstry

..are each H [err]
.at the 3-position_of t

[err] and
group is

[err]
att ached

arelative to thel am de
=cl-ai m wher ei n [ eFFaprls
~[-ert] :cycl oal kyj , Terr
=t et r ahydr of ur anyl

or W

as claingq Inaggy prev
kenyl , pEIvesEt leynyl
< Rbtsceb Shh in ahes)

al kyl” substituted By [

4

|

ous
b5

Prr |

al koxy, [err] ROXY(T
“imdazolyl, [ery] alka
-al kyl sul phonyl ,}{ [err]
‘heteroaryl sul phjonarslo
ﬁpggéesgoas claijred in
.lerr] are both H the
cycl ohexane ring and h

ctoatrkyt—2—pyrToyt—23
ponyl am no, [err]
hr yl sul phonam do,

. BR3G 274.284 B12.31.
[eff4-6are Lofh H 3-47%
bd at the 4-position of
relative to the am de

|

and
t he

group

-and wherein [erf—Ts™N
“2-butynygl , 2-cycl ohexe
“2-imdazol yl nethyl, ac
“phonam donet hyl| n-"pro
process as claijned In
‘err] are both H the
‘cycl oheseane ring_and. h

Z- et oxyetr toxymnmet iyt
, 4-pyridyl met hyl,
nmet hyl , benzenesul - 5
1eth@%ﬁéarbdhgﬁan?ﬁﬁbyﬂ
[ ekf3-7are Hoth H2-32r7
pd at the . 3-position o
relative to the anjde

. 12.
and
t he

group

“and wherein [erf] is n
2- propenyl, 2-butenyl,
-cycl opropyl met hyl , atst
:phonyl am no, behzenesu
pr.ooceg® Qs claijred in-
“and R3,gre bothl H the
‘of _t he cycl ohexjane ri

[err] alkW, [err] al
BT T T atkoxy)—TerT )
Q 117

hroup [ e i s attachs
hyl tettghydrofurany
fher @it R and

L propyl, 2-met hoxyet hi
phonyl @nd noketéhyl or
0 and has cis-stereac

bxynet hyl , 2-butynyl,
cycl ohexyl, 2-cycl ohex

dyl ggLhyl . g13propy) gyl
bengpgban rpart hyla 733
H and R4 is ethyl and w
is attached at the 3-p

neni stry 15 and [err]

Nyl

A
nerein R2
DSi tion
i's

"2 met hoxyet hoxyjret hyl ,
.cycl ohegyl , cyc| open-

418

viag mmen -

~cycl oal kenyl, *[err]
noyl , [emméhalkoxycar
AS cis-sf%%eochenistr_
atonyl "Byl sul phony
R4 | ggattachy
cycl open- 10 tyl,
Claim6 wherein R1Is
n-propyl, 2-butynyl,

group. 10. ;A process
herein [errl is [err]
al kyl onani do,
eré n R and

FpTopyT, TTeEThoxyerhyt
) or 1-

S Ccis-steBeochenistr
'ahydf yr&@yén _4-pyr
et hoxycar bonyl group

@cnz)z—

2- propenyl cyclohexen

2.66

64.21
2.69(%)

(64.47
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8.
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65 EXAMPLE 419

(1) 0.75 Hydrate (2} Monohydrate
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3-{1-[(cis-4-Carboxycyclohexyl)carbamoyl]cyclopentyl}-2-(2-methoxyethoxymethyl)propanoic g_gi_g 1-naph-
_t_l'_\y_l ester hemihydrate |



:tyI cycl opropyl net hyl tetrahydrofuranyl 4- pyridyl met hyl ,

__benzenesul phonam donet hyI ben- gl am nonet hyl or n-propyl suI phonam do.
'14. A process as clained in clai m§ P2 23HBR2 and R3 are both H, the group
[err] is attached at the 4- 20 position of the cycl ohexane ring and has

‘cis-stere thyl and either Ris
5-i ndany! ?2%1 p' 'égg’_ﬁt_eéorrpound

of the for mﬂ ﬁycfr\&) p% W mg(e)z gae%d t| on
Revendl cagg [ g Sthox
‘I ’ I T, Lbutﬁ 13 24 ryci:‘?m ﬁgﬁh@uﬁ %0 mi). ':“he resultmg susp& ion was sﬁ

W at room iemperature for 18 hours, then the bulk of the solvéht 3&75’?§ﬁ6?/“e‘a under vacuu id e rasTdue ©
cha; n- NS a partitioned BbtweeP3MFIt acktatd (1609 dnd)waP (188! MTETHdQRRRIc phist WBY sephtated, Washed
.Chacun desguctésdivéia ith Fvadr (BY i)l GRI hyRifdcRorici atldd BERGANMR Ndnd daturdtdd SHuBdLR Ssodlik Y| €
en G - Ce, pie&rbohyio Sol0fion USD Al el dedsUeCanhRIrdlR irfiiesitm &6ibifite. IPhedoRbrit was refbved by

e&i)rg-s et evabbration Wwhded VU toadfind| af ot WhiEH wddurified By chroriifogRdphieh dilRpP et SRIMHg&VRA a

.chactun, | nedngain beatategradiont. The Wpprepriatd [ractiokd, wetd topribined BindChe Slveat bvaoratad Yunédn

01-04 et Reuureftr fecthé dtleucomgound pe aablkyless adir(16lg, G6%), &F lsficay 021 @thyDie@toluene,

‘al kynyl e @) G2t @6yl adhvey)l (al kynyl e en 02- 118 EP 0 274 234B1 11311 11}

IO 1 e e 5 O Y I N Y G M S * Cs), cycloalkyle en :as-CC

cycl oal ke Py Pée-Methqpyetimrymethyb @ - F@waGY'O’WIbOGNR&WQHM]NWQEE - NR8SC2R9

C~ - ou un groupe h4t6rocyclique sature,

S Dry trifluoroacetic acid {40 ml) was added dropwise over 20 mmutes to a stirred solution of the previous
product (8.0 g, 0.0178 moles) in dry methylene chioride (50 ml) at 0" C. The cooling bath was then removed
and stirred was continued for 3 hours, during which time the reaction mixture darkened considerably.

20 Evaporation under vacuum provided a dark oil which was azeotroped with methylene chloride (3 x 50 mi),
and dissolved in saturated aqueous sodium bicarbonate solution (100 mi). The resulting solution was
washed with diethylether (2 x 50 mil), acidified to pH3 with concentrated hydrochloric acid and extracted

with ethyl acetate (2 x 50 ml). The combined organic extracts were washed with saturated brine (2 x 50 ml),

dried over anhydrous magnesium sulphate and filtered. The filtrate was evaporated under vacuum to give

O the title compound as a pale yellow oil (6.98 g, 100%), Rf (silica) 0.89 (methylene chloride/

methanol/ammonia, 80:20:1).

' U {c) 2-(2-Methoxyethoxymethyl)-3-[(1-phenacyloxycarbonyl)cyclopentyilpropanoic i‘ﬂ 1-naphthyl ester

.80 To a stirred, ice-cold solution of the previous product 1.0 g, 2.55 mmole) in dry methylene chloride (30
mi) were added, successively, 1-hydroxybenzotriazole (0.38 g, 2.80 mmole), 1-naphthol (1.83 g, 12 mmole),
N-methylmorpholine (0.33 g, 3.31 mmole) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
{0.64 g, 3.31 mmole). After 10 minutes, the solution was concentrated to an oil which was stirred at room

- temperature for 18 hours and then dissolved in methylene chloride (200 mi). The latter solution was washed
35 with water (50 ml), 2N hydrochloric acid (2 x 26 ml), saturated aqueous sodium bicarbonate solution (2 x 25
ml) and saturated brine (2 x 25 ml), then dried over anhydrous magnesium sulphate and filtered.
Evaporation of the filtrate under vacuum gave an oil which was purified by chromatography on silica gel
eluting with a hexane-ethyl acetate gradisnt. The appropriate fractions were combined and the solvent
evaporated under vacuum to furnish the title diester as an oil {(0.90 g, 68%), Rf (silica) 0.57 (ethyl

40 acetate/hexans, 1:1).

(d) 3-[(1-Carboxycyclopentyl}-2-(2-methoxyethoxymethyl)propanoic 3@ 1-naphthyl ester

Activated zinc dust (0.9 g, 13 mmole) was added to a stirred solution of the above diester, (0.9 g, 1.74

45 mmole) in glacial acetic acid (10 ml) at room temperature. After 18 hours, the reaction mixture was filtered

and the filter pad washed with glacial acetic acid (2 x 20 mi) followed by methylene chloride (2 x 20 ml).

The combined mother liquor and washings were evaporated under vacuum and the resulting oil azeotroped

first with toluene (3 x 20 ml), then with methylene chloridde (3 x 20 ml), and dissolved in disthyl ether (50

mi). The sther solution was washed with saturated agueous sodium bicarbonate solution (3 x 20 ml), dried

so over anhydrous magnesium sulphate and filtered. Evaporation of the filtrate under vacuum provided an oil

which was purified by chromatography on silica gel using a chloroform to §% methanol in chloroform

elution gradient. Evaporation of the appropriate fractions afforded the title compound as an oil (0.63 g,
91%), Rf (silica) 0.18-0.36 (sthy! acetate/hexane, 1:1).

56 (e) 3-{1-[(cis-4-Benzyloxycarbonyl-cyclohexyl)carbamoyllcyclopentyl}-2-(2-methoxyethoxymethylpropanoic
g@ 1-naphthy! ester

To a stirred, ice-cold solution of the previous product (0.77 g, 1.92 mmole) in dry methylene chloride
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‘Ou un groupe al kyl ee en Cl-C6 substitu6 par un ou plusieurs substituants

cholsis parm |es radicaux hal ogeno, hydroxy, alcoxy en Cl-Cs,

hydroxyal coxy en C2-C6, al coxy en CEP C2r4R¥ORY en Cl-C6), i - S

cycl oal kyl e en C3-C7, cycloal kenyle en C3-C7, aryle, aryl oxy,

aryI oxy(al coxy en C -C04), heterocyclyle, het 6r ocycl1yl oxy, -

- NR8COR9, QQF@S!’ER@“@W'V' SH¥°X iRzole (0Edya: 2.1 'EI‘J°'9)CGD§*P2'3'2'"&8¥F§°“°"3"9

fesquel s RERRViRACSPRYS éﬁ?repn‘f"”?fﬁ%l‘t‘ﬁﬁﬁ‘a‘el 4@ Behtfafire ‘ﬁ)t N‘“H‘hyl'm'ﬂ P9 ;(934569 W’F

en G -4, febarﬂkg; yidr{S-gige ?'am'"gpé‘??é‘?ﬂai‘f%‘l'“ Em ' ?3 fEijB
temper ure r 18

N ok B ﬁﬁmﬁa occ:;g &Ejf%i af%" "%% E@ F A o
by i

al coxyal ky! %”’
» fhen dne over gvapor

sont pris %ﬁdé%c ' acf
rrolidi ny,
Rﬁ/( al kyl e J#g %‘ﬂﬁﬁr@eg Aol ﬁa t&a Jr Q&n%ﬁ%ééﬁa £ gi'.'v'u.u"e' it ;?"}5““9
T

ox

hé &k%o%o&a%gﬁ oft k004l & 764, r 16 Qathy@&ééia?erha%é( 3 g9t @hin

) ar)é A4)COXY en - heterocycl yI e, alcoxy en CI-'C4 ou
NR6R7 dans quuel R6 et R7 sont tels que precedemment definis; R
represent e @ina.gi- Wcaﬂ;dﬁydyaomyuﬁarba%yr1@6uwemyu}b@-mmy&ﬂowrwmprw &RNS:-
Tequel R6 @bphlRyl SsRentiidiateUe precedent nent dM TN s, R LI Tepresente un —
groupe akkyTe en 01=C4,; cycloal kyle en C3-C7, aryle ou het6rocyclyle; R12
r epr ~sent e H Astirred saptionl figheaprévydue petucCio-8C4, CDmmole) if 5% [aquiediy ettias ives Rydrogeratdd 2;

. over 00f% yallagiein qplrhsrematatdysife® mg)yEt 68056 (4. Albdricand raom tbreperatwerfoo 8.8 howss.
d un bi opr doeiraakyst wasoemoved Ly ditratiommnd $6. filtra@@evahorafed mpdes @acewh.Olfive Iresulting group was
Tevendi cat iazaotrdped ditn snethelgoee thiotide ox 88 avitte PEBHR ha titlke ovteras ta tanky mbitebioam 04 g
conpri s 20eqR¥%E Fang(C.67.831 H @831 81,368 fereltss NPim 8. iz @ caguires (67 8, 7o4el.2. Alfe.
represente, i ndeEpendarrrrent, H, un groupe :-alkyle on CGC6 ou un groupe
‘benzyl e. . EXAMPLESA20-423 3 Conposd selon la revendication 1, dans |oquel A

‘repr63ente (CH2)4, Rl represente H et B represente 30 CH2) 2 repondant
ainsi & la fo‘pﬁfﬂllgwrng compounds were prepared fopgwlng the procedure of Example 419, using the appropriate

R CH- C@ éromatlc alcohol for the esterification in Steng19(c)

30 CH OCH CH,_CCH

EN : 2779
i ~ cs-cH, coma—O—coza
-- ;.,:',: ' 7 /

0.C
35 2

50

56

102



ﬁ RCQC : CO2 40 (I1) 45 dans | aquelle
R ‘R2 R3, R4 et Rs sont tels que d6flnis dans |la revendication 1. 4.
Conpose sel on | rune quel conque des EPOAB38&B1i ons 1 a 3, dans | equel R et
R4 reprbsentent tous deux H. 60 5. Conpose selon la revendicatlon 1 ou la
revendi cation 3, dans lequel |"'un des radicaux R et R4 represente H et
t'autre est yn groupg al kyle en -Cs, benZyT€ ou un autre groupe frormnateur
d"ester biol ghidaspley | es radic R et R4 sont tous dgpxiydes g adi caux
al kyle en G |-Cle.benzyl e ou des autres grolipes (Thédtrieeds3d BsdcRess)
biolabiles. 36 6. Cgnpose selon | a revendi ¢ation &, dansd equel R unjdes
radlcaux R et R4 repr6sente Het |'autre esft un groupe ethyle ou benzyle.
77 "Conpose s¢l on 1a revendi cati on @, dans T bquel Tedit groupe fornateqr
‘dester blol dbile estf un groupe i -(2, 2-¢i et hyl butyryl oxy) et hyl e
26t hyI propl ¢di y42xyn6t hyl e 6t hyl propl onyl 6xy50et hyl8e 23 2.74
(4 dwneth)lbenzoylox9 =t a} ben£6§lTxyberzgbe 1 2.78)

» (Fehzoyl oxyt)thyl e 2- nbt hyl -Y=ps 0pl onyl oxy-1 - propyl e
2,4,6-trimet hyl benzoyl oxynethyle 1 -(2,4, 6-1rinethyl benzoyl oxy) et hyl e}10
pi-val oyl oxy phenethyl e phenpropyle 212 2-triflyoroethyle

15

; 67.10 8.62 2.72
421 ©
(CHy) ,C /N (67.76 8.53 2.63)

20

422 . l 67.75 8.07 2.67
' _ (67.55 8.02 2.72)
423 S
i | 66.65 7.62 2,41
. " (66.82 7.57  2.60) ‘%

3 =
(1) 0.75 hyd;ate

40 EXAMPLE 424
3-{1-[(cis-4-{5-Indanyloxycarbonyl}cyclohexyl)carbamoyl]cyclopentyl}-2-(2-msthoxyethoxy)propanoic acid

(a) Preparation of cis-4-benzyloxycarbonylaminocyclohexane carboxylic acid

45 Sodium carbonate (4.03 g, 38 mmole) was added in small portions to a stirred solution of cis-4-
aminocyclohexane carboxylic acid (10.0 g, 69 mmole) in a mixture of dioxane (80 ml) and water (40 ml).
After 15 minutes a solution of dibenzyl dicarbonate (19.47 g, 68 mmole) in dioxane (40 ml) was added
dropwise foliowed by water (40 ml). The mixture was stirred for 18 hours at room temperature, the solvent
evaporated under vacuum and the residue partitioned between diethyl ether and water. The organic phase

s0 was washed with dilute hydrochloric acid and water, dried over sodium sulphate and evaporated under
vacuum to give cis-4-benzyloxycarbonylaminocyclohexane carboxylic acid as an oil (14.5 g, 75%). Found:
C,64.88; H,6.98; N,5.13. C1sH1sNO4 requires C,64.97; H,6.91; N,5.05%.

(b) cis-4-Benzyloxycarbonylamino-cyclohexanecarboxylic i‘.’E 5-indanyi ester

55 :

To a stirred, ice-cold solution of the product from part (a) {(1.70 g, 6.13 mmole) in dry methylene
chloride (30 ml) were added sequentially, 1-hydroxybenzotriazole (0.92 g, 6.77 mmole), 5-indanol (2.0 g, 15
mmole), N-methyimorpholine (0.80 g, 7.92 mmole) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hy-
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#.1-.0ou 2-naphtyle 16 : 2, 4- di nbt hyl phenyl e 4-t-butyl phenyl e ou

. 65-indanyle. 20 8. Conpose selon |a revendication 5, dans |equel ledit

- groupe formateur d' ester biol abi | egegb7r4 g3g8pupe 5- | ndanyle. 9. Conpose
.selon la revendication 3, dans lequel R R2, R3 et R4 representent chacun H
et dans | equel |e groupe carboxy CO2R4 est fixe en positlon-3 ou 4 sur le
noyau cy ckothdodde ¢1.53tg, .98 meote). dftefol@minktas, the ses@iting solution wag concenpled to anpilgvhistipe
¥ am de. 10 waCsirrpd staroere fegweraigrerfendg haire and than C!&sol!?dnlsmia*é%ﬂ@lchwdemtm'm he latter

* iepr esent eolution at washed Inftuin wilhpwates éhx B0 whi-estuesed @aypqus segium bickrsonglecaglytion (2 x 25
dt hoxycar Bﬂ? '@'d@&‘E“’FI agld (?e’hz 3 ?'ldlsétﬂra’igd EUP @ B8 dnen ‘Uﬂé‘kﬁ‘ﬁ’é’”@f"ﬁ‘;ﬂ\g@
e

sz ster eocﬁl P’ef’ i td Pgﬁg t "a‘? ?}a"e%s?" o YAy [y
._ quel conQUé r?ﬂl iRyl §“& ﬁ}’ﬁ”@s’a ﬁ G ﬁg t‘ " %{E
g;ogecgl gzv E %‘f;@%lclé i @SZ 'xngsﬁgﬁl fhér/ag 8n ane. Efl21!585§ c oun

¢--t-!et tahy, rof ran‘y représente un groups alkyle en Cl- -

" subs r Cs (al coxy en
S - ), &vg@lsﬂ- mirdBycibh ﬁWld%-r?ndgyl e@%ﬂ%ﬁlﬁ%&gﬁ& rat'eI yle. al canoyl e

sen C2-CA, (& efve s%ﬂtuo@%f-t@brﬁﬁdubwb&m Pg, 4.8 hblef inSdthahbi-(§e4 ity ahdllchbiBitlaRd
“(al kyl e eRyddchiofictadid!{af A a8 l%vog@tﬁﬁéb Sk @R pANeEiam ohl RhEdarPsalysiuth {oM@d: 89 poy
- benzoyl @m0 parl Znd CEUTP @fped@rel OF BLiodrs( 1 cfysPWad FenicRdt Byl ififi@idnOdhdIthe HRAS

| equel R @lapbiibs apddh SREuRNL fréiie ML tte tdmptdhdeds Rarekif HORS @YY 631191460 Ushick ek H,
- 1'e groups cbARd Rin hdxdie-tatrahyaidirdn, ongl 188164 €. AQAUC,63/885 alTE2aNg. 7@t CigH4ING,; 40
. St ~r eochi mce 025 8. @exruirea B{BO0S; HILE4ON,4663. am de et dans | oquel R5 est un
~groupe n-propyle, nethoxyethy- |e, 2-nethoxyethoxynethyle, 2-butynyle,
- 2-cycl chexdyd-MsthoebthadipethydiF i 1enhgriagyloxgcarppny)dycopentytigroranci@ agidhbenzyi ester
“dazol yl n6t hyl e, acetonyl e, 6thylsulfonyl nethyle, benzenesul f onam don6t hyl e,
“n- propyl sul f Aniycivous opatagsigm -qabpietex (188 mwﬁm%wwﬂ@d lpsa stirged ng@bZ&
=formul a (I'P}m’s\/ﬂ“e’ﬁ"]eﬁ'y'?'%bH’EPF%F&‘P’WS?T“@V‘)CM%{%“‘V'@EWEH°‘°Rc'ét(E’ﬁ&'P'Fébﬂbbé hechise
“tous deux "!2 ) F?: 'éit"f%m i r(%ize&%toé’ﬁ‘f m) tB‘U;EnV géﬁ%y'ﬁmaﬂ‘ge ?quﬁr)s T@?M*’"@?PSF’P"SJPQ en
g_ﬁséf'@ :tytg?ﬁégrgueépﬁ %%Dg &'f Pgtl'mg e é u Iser 1MVQ?1 )g?l’h orggﬁi ic :ﬁ%ggw
o lhgﬁyet . 8 o reces b ol W;ﬂ"ﬁwﬂ b S
; w ex evdporatco the S0 ve nder vacuum afforded the title benzyl ester as an ail (1 6 2 g, 88%), Rf (silica)
0.69 (sthyl acetate/toluene. 1:1), 0.88 (ethyl acetate).

(®) 3-(1 -Carboxycyciopqntyl)-2-(2-methoxyethoxymethyl)propanoic .ac_id_ benzyl ester

Activated zinc dust (5.0 g, 0.076 mole) was added to a stirred solution of the previcus product (8.0 g,

35 0.0165 mole) in glacial acetic acid (60 mi) at room temperature. After 3 hours, the reaction mixture was

i ~ filtered and the filter pad washed with glacial acstic acid. The combined mother liquor and washings were

#e.ntt .- gyaporated under vacuum and the oily residue first azeotroped with toluene (3 x 40 ml), then dissolved in

' saturated agueous sodium bicarbonate solution (100 ml). This agueous solution was washed with n-hexane

{3 x 50 ml), acidified to pH 3-4 with 2M hydrochloric acid and extracted with diethyl ether (2 x 100 mi). The

40 combined ether extracts were dried over anhydrous magnesium sulphate and evaporated under vacuum.

The residue was azeotroped with methylene chloride (2 x 40 ml) to afford the title compound as a yellow oit
(5.15 g, 84%), Rf (silica) 0.25-0.50 (ethy! acetate), 0.85 (methylene chloride/methanol/ammonia, 80:20:1).

{f) 3-{1-{(cis-4- {5-IndanyloxycarbonyI}cyclohexyl)carbamoyI]cyclopentyl} 2-(2-methoxyethoxymethyl)-
45 propanoic acid benzyl ester

To a stirred, ice-cold solution of the previous product (0.92 g, 2.52 mmole) in dry methylene chloride

(30 ml) were added, sequentially, 1-hydroxybenzotriazole (0.38 g, 2.74 mmole), a solution of cis-4-

aminocyciohexanecarboxylic acid 5-indanyl ester hydrochloride 1/4 hydrate from part {¢) (0.77 g. 2.52

60 mmole) in dry methylene chloride (20 ml), N-methylmorpholine (0.58 g, 5.74 mmole) and 1-sthyl-3-(3-

dimethylaminopropyljcarbodiimide hydrochloride (0.63 g, 3.25 mmole). After 10 minutes, the resulting

solution was concentrated to an oil which was stirred at room temperature for 72 hours and then diluted with

methylene chloride (250 mi). The latter solution was washed in turn with water (2 x 50 ml), 2N hydrochioric

acid (2 x 50 ml), saturated aqueous sodium bicarbonate solution (2 x 50 mil) and saturated brine {2 x 50 mi),

s5 then dried over anhydrous magnesium sulphate and filtered. Evaporation of the solvent under vacuum, gave

an oil which was purified by chromatography on silica gel eluting with a mixture of hexane and ethyl acetate

(2:1). The appropriate fractions were combined and the solvent evaporated under vacuum to furnish the title
diester as an oil {1.40 g, 91%), Rf (silica) 0.33 (ethy! acetate/hexans, 1:1).
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'.6thyl) - pro| propanol que, |'acide 3-fl

'-opanquue mmga

" opanoyfue,
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-( ( c i 95 4c alebselytshidrid 26 9) %hmb‘ehbW)aéWIt@FeW-l ige-cpid(splutipn 0l {1 tcpibpxypERivgen-que,
*_ tyl)-2-(2-metipoxygihoymethyf)propanoic acid benzyl ester (0.50 g, 1.37 mmole) in dry methylene

“((cil - 4- ceiond ng@i fa&'Pé'ﬁg/er} & dop sty fimety iopmaatiriey The resulfing soltignaras girese gt @Pﬂ' ) pr

s, the solvent evaporated under vacuum, and the residue azeotroped

~((cl s 4- Cso?u on fcgz-ﬂf-ammoc? 8%)5 655 &)Z%gé(%ft‘li%??%@f :Jotc cﬁv (P sr 8? e@nﬁgg 0) pr

ue,
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que, Ci k¥Rane and ethyl acetate (3:2). The appropriate fractions were combined and the solvent evaporated
3= i - ((cl sunderC FaduONKY &Y Cdrialac 8)h (68 8-BRERYADRNSIRRENcKbamodtidyBogtn @)k S rethenani d

ropano gpfdxyniethylpropanoic acid benzyl ester s brdléll (0.8t §.172%), Rf (silica) 0.40 (ethyl acetate/hexane,

- ((cl 20 3- 6t:h)oxycar bonyl cycl ohexyl ) car banoyl ) cycl opentyl } - 2- ( 2- n6t hoxyet hoxy

net hyl ) - ~1(6) A stirre rsolotun ot ¢hs @rodlict &6 gbert (a) (0.50 g, 0.965 mmols) in 5% aqueous ethanol (40 mi)

T opanof | qulerpperature for 18 hours. The catalyst was removed by filtration and the flltrate evaporated under

vacuum to yield a gum which was azeotroped with methylene chioride (3 x 40 mi and dried under high
B vacuum tfo give the desired ethyl ester as 2 gum (0.41 g, 100%), Found: C,60.48; H,8.79; N,3.30.
C22H37NO7, 0.5 H20 requires C,60.62; H,8.77; N,3.21%.

EXAMPLE 426
3-{1-[(cis-4-Carboxycyclohexyl)carbamoylicyclopentyi}-2-(2-methoxyethoxymethyl)propanoic  acid benzy
40 oster —_—

{a) cis-4-Amino-cyclohexanecarboxylic g@ t-butyl ester hydrochloride

cis-4-Banzyloxycarbonylamino-cyclohexanecarboxylic acid (Example 19(a) (14.5 g, 52 mmole) was

45 dissolved in dichioromethans (100 mi) and cooled to -78" C. Liquid isobutyiene (100 ml), and concentrated
sulphuric acid (1.0 mi) were added, and the reaction mixture sealed in a pressure bottle and allowed to
warm to room temperature with shaking overnight. Excess isobutylene was vented, dilute sodium bicar-
bonate solution was added and the solvent removed under vacuum. The residue was partitioned between
diethyl ether and dilute aqueous sodium bicarbonate and the organic phase dried over anhydrous sodium

s0 sulphate and evaporated o give an oil (35 g). Purification by column chromatography on silica gel eluting
with a mixture of diethyl ether and dichloromethane followed by crystallisation from n-pentane at 0° C gave
cis-4-benzyloxycarbonylamino-cyclohexane carboxylic acid t-butyl ester as white needles (3.77 g, 22%)
m.p. 73-74" C. This product was dissolved in ethanol (200 ml) and hydrogenated at 30 p.s.i. (2.0 bar) over
10% palladium on charcoal catalyst for 4 hours at room temperature. The reaction mixture was filtered and

56 the solvent evaporated under reduced pressure. The residue was taken up in dichloromethane, filtered and
the solvent evaporated to give an oil which was dissolved in dry disthyl ether and treated with ethereal
hydrogen chioride to pH 3. The resulting precipitate was collected and dried to give the title ester
hydrochloride as -a white solid (2.34 g, 90%) m.p. 180 (dec.). Found: C,55.95; H,9.35; N,5.68.
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(b) A solution of the diester from (a) above (450 mg. 0.75 mmole} in methanol (18 ml) and water (12 mi)

. was hydrogenated at 50 p.s.i. (3.45 bar) over 5% palladium on carbon catalyst (50 mg) at room

40 temperature for 5 hours. The catalyst was removed by filtration and the filtrate evaporated under reduced
pressure to give the desired pivaloyloxymethyl ester as a colourless gum (265 mg 69%). Found: C,60.56;
H,8.50: N,2.8. C2sHsaNOs requires C,60.80; H,8.44; N,2.73%.

EXAMPLE 428
45 3-{1-[(c1s-4-{5-|ndany|oxycarbonyl}cyc|oh9xyl)carbamoyI]cyclopentyl}-2-(2-methoxyethoxymethyl)propanonc
acld 5-indanyl ester

To a stirred, ice-cold solution of 3-{1-[(cis-4-carboxycyclohexyl)carbamoyljcyclopentyi}-2-(2-methox-
ysthoxymethyl)propanoic acid (0.50 g, 1.26 mmole) in dry methylene chioride (30 ml) were added,

g0 sequentially, 1-hydroxybenzotriazole (0.37 g, 2.76 mmale), 5-indanol (0.67 g, 5.0 mmole), N-methylmor-
pholine (0.33 g, 3.3 mmole) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.62 g, 3.2
mmols). After 10 minutes, the resulting solution was concentrated to an oil which was stirred at room
temperature for 18 hours. The reaction mixture was diluted with methylene chloride (120 mil) and the
solution was washed in turn with water (2 x 20 ml), saturated aqueous sodium bicarbonate solution (2 x 20

§5 ml) and saturated brine (2 x 20 ml), dried over anhydrous magnesium sulphate and filtered. Evaporation of
the filtrate under vacuum gave an oil which was purified by chromatography on silica gel using a hexane-
ethyl acetate slution gradient. The appropriate fractions were combined and evaporated under vacuum to
afford the title bis-5-indanyl ester as an oil (0.52 g, 66%), Rf (silica) 0.50 (ethyl acetate). Found: C,71.35;

106



~mal'adl e de MWilki, de I'hyperaldosteroneisne (prinaire et secondaire), de
Z:I hypercaIC|ur6e du gl aucoma, de_l|'asthne,_ de |'inflanmmation, de |la

doul eur, de |'epilepsie, des desoF%pég43?4gét|fs de la 55 denence, de
=l a confusion geriatrique, de |' obesite, des desordres gastro-intestinaux

(en particiy, 'ﬁﬁoé’%tmﬁgv@ﬁ atHB lzer%cfug& f%;ﬁ‘?% dJdghestin irritable), de

1" hyperreninenme € 'secrefion de |'acide gastrique.

121 ERyafbid $b9234 Bl [ I e T T I I 0 A I O 0 I N N DN O L M S
R L - L L B cis-3 0B eY ol RabaR@MEy clopdrtyla-@-LREb RSy iiipaidit RNt 1 ES .. 1.
i Procede: de—preparatt om0 UM COMPOS6 Oe formuter *—~~=~~=~== Rr (A) ~~~~~~ R
= RS " 3-(1-Carboxycfelobbhtyl)@6hioropropylpropancic aci€EutyRedtéP2kas—prepardd-otiowigy HNE
RO :' @rocedure of Example 38, using the propanoic ester of Example 35 and 1-chloro-3-iodopropane as starting
L 2mmm miateridls. 1 The product was isolated as an oil (71%), Rf 0.38 (silica; chioroform; hexane; (3-gropakbl,0RNS
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.. 2(R-eieserrepmipropgnoic acid tbutylpsieses anrpll §i7 ) Found R34 d8AL N.2RfulisHeClO: un
nonbr e efRapiEas GEBPRB9%N2EE%1 at 3 chacun des radicaux R et R4 represiente,
" | idependanmi@Ataboyg, digstpr gyap, dgaiech ity frifluqepgcetic -acld follgming hecprengdyrp of Erampley#43uips

f Or mit 1éupro&d%gt{ér[mﬁp61hg_:gpqr@nyl-cyclohexyl)carbamoyI]cyclopentyl}- -(3-chloropropyl)propanoic acid as
o an oll (76%). Found: C,60.13; H,8.30; N,3.10. C21H34 CINOs requires C,80.63; H,8.24; N,3.37%.

The above monoester was hydrolysed using the procedure of Example 323 to furnish the title diacid as
a gum (80%). Found: C,88.77; H,7.79; N,3.33. C15HaoCINOs requires C,58.83; H,7.80; N,3.61%.

Co- 20 EXAMPLE ﬂg
3-{1-[(cis-3-Carboxycyclohexyl)carbamoyllcyclopentyi}-2-[2-(phenylsulphonyl)ethyllpropanoic i(id_

3~(1-Carboxycyclopentyl)-2-[2-(phenylsulphonyl)ethyllpropanocic acid t-butyl ester was prepared follow-
B ing the procedure of Example 38, using as starting materials the propanoic ester of Example 35 and pheny!
v fj - vinyl sulphone. The product was isolated as an oil {15%). Found: C,80.25; H,7.24. C21H300sS. 0.13 CH.Cl;

 requires G,60.25; H,7.24%. The above glutaric acid derivative was coupled with cis-3-amino-cyclohex-

o anecarboxylic acid ethy| ester using the general procedure of Example 81 to yield 3-{1-[cis-3-ethoxycar-

C bonyl-cyclohexyl)carbamoyijcyclopentyl}-2-{2-(phenylsuiphonyljethylipropanoic acid t-butyl ester as a foam

! (71%). Found: C,83.53;.H,8.02; N,2.38. CagHissNO7S requires C,63.91; H,8.05; N,2.48%. The above diester

30 was lreated with ftrifllioroacetic acid using the procedure of Example 242 to give 3-{1-[(cis-3-

ethoxycarbonyl-cyclohexyI)carbamoyI]cycIopentyl}-z-[z-(phanyIsuIphonyl)ethyl]propanoxc acid as a foam

L (96%). Found: C,61.90; H,7.54; N,2.86. CzsH37NO;S requires C,62.51; H,7.35; N,2.76%. The above

e monoester was hydrolysed using the general procedure of Example 323 to give the title diacid as a foam

SE (95%). Found: C,59.00; H683 N,2.51. CasH33NG78. 0.5 H20 0.1 CH3CO.C2Hs requires C,58.92; H,7.04;
35 N,2.81%.

EXAMPLE 431
3-{1-[(cis-3-Carboxycyclohexyl)carbamoylilcyclopentyi}-2-(3-phenyl-2-propyny!)-propanoic gc_:ig

40 3-(1-Carboxycyclopentyl)-2-(3-phenyl-2-propynyi)-propanoic acid t-butyl ester was prepared according
to the procedure of Example 38 from the propanoic ester of Example 35 and 1-bromo-3-phenyi-2-propyne.
Chromatography on silica eluting with dichloromethane changing in a gradient to diethyl ether-dich-
loromethane (7:3) gave the product as an ail (62%). Rf (silica) 0.7 (10% methanol-dichloromethane).

The above glutarate was coupled with cis-3-aminocyclohexanecarboxylic acid ethyl ester by the

45 procedure of Example 81 to afford 3-{1-[cis-3-ethoxycarbonyl-cyclohexyl)carbamoylicyciopentyl}-2-(3-
phenyl-2-propynyl)propanocic acid t-butyl ester as a foam (65%). Found: C,72.95; H.8.56; N,2.78.
Ca1Ha3NOs requires C,73.05; H,8.50; N,2.75%.

The above diester was treated with trifluoroacetic acid according to the procedure of Example 242 to
give 3-{1-[cis-3-ethoxycarbonylcyclohexyl)carbamoyi]cyclopentyl}-2-(3-phenyl-2-propynyl)propanoic  acid
] so0 after chromatography on silica with hexane-isopropanol (9:1), as a foam (34%). Rf (silica) 0.6 (10%"
——. methanol-dichloromethane).
The above monoester was hydrolysed according to the procedure of Example 323 to afford the title
compound as a gum (91%). Found: C,69.30; H,7.57; N,3.24. CasH31NOs. 0.5 H20 requires C,69.10; H,7.42;
N,3.22%. '
| 85
EXAMPLE 432
3-{1-[cis-3-Carboxycyclohexy!)carbamoylicyclopentyl}-2-(2-pentynyl)propanoic acid
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a fal rs reagir des conp es de for 122 /

CHCH : "ON‘H

N

30 _ CO,R

36 (I}

wherein
A completes a 4 to 7 membered carbocyclic ring which may be saturated or mono-unsaturated and
40 which may optionally be fused to a further saturated or unsaturated 5 or 6 membered carbacyclic ring:
B is (CHz) whersin m is an integer of from 1 1o 3;
each of R and R* is independently H, C,-C¢ alkyl, benzyl or an alternative biolabile ester-forming
group;
Rt is H or C1-Cs alkyl; *
45 R2 and R? are each independently H, OH, Cy-Cs alkyl or C{-Cs alkoxy;
and
R5 is C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, aryl(C2-C¢ alkynyl), Ca-C7 cycloalkyl, Ca-C7 cycloal-
kenyl, C1-Cs atkoxy, -NR®R7, -NR®COR?, -NR®#SO2R? or a saturated heterocyclic group;
or C1-Cg alkyl substituted by one or more substituents chosen from halo, hydroxy, C1-Cs alkoxy, C2-Cs
80 hydroxyalkoxy, Ci1-Cs alkoxy(GC:1-Cs alkoxy), Ca-C; cycloalkyl, C3-C; cycloalkenyl, aryl, aryloxy,
aryloxy(C1-Cs alkoxy), heterocyclyl, heterocyclyloxy, -NRER?, -NR8COR?, -NRESO.R®, -CONRER?,
-SH, -S(0)pR", -COR*! or ~-COzR"?;
wherein
R and R7 are sach independently H, C:-Cs alkyl), C3-Cy cycloalky! (optionally substituted by hydroxy
§5 or Gy-Cq alkoxy), aryl, aryl{C+-Cs alkyl), C2-Cs alkoxy-alkyl, or heterocyclyl; or the two groups R® and
R7 are taken together with the nitrogen to which they are attached to form a pyrrolidinyl, piperidino,
_ morpholino, piperazinyl or N-(Ct-Ca alkyl)-piperazinyl group;
oo me o R¥ig Hoor C1-Ce alkyl;
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R2 et R3 sont tels que precedemment dd 5 est t eI* qie 46fni® pour
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car boxyl | OTh®; proaiDetrwas Mpthtedr 8 annoilc@4pDBY cldemdtayraphy en s, eluting with hexane-diethylether
A. ... . (1:%)-The-abBVe glutaric acid derivative was coupleck @ith cis-3-aminocyciohexanecarboxylic acid ethyl ester
2 13 s according to the general procedure of Example) 81--te -yield--3-f{1-fci§-Bethexycarbonylcydidéhexpht
RR :2 / carbamoyl]cyclopentyl}-% (#-pentynyl)propancic acid t-butyl ester as a fgapp (43%). FoungC,70.07; H,9.43;

aV b) a evRbAfhErtHeriOstrequierfat®BeHLAANBBYt a une reaction de

transfor mat i QR YS! Miad é{g%?dq‘tﬁ‘@ t"fé’}’m&’éﬂ% a‘?"b"s&ﬂs‘he profedyrg off Exampiai2424e 9ViRE3

Rt , oul'rieg3gbepycar V—)p’°pa"°'35‘°‘d dufsem 49751
ehiCy B T zgwaagﬁ e%ffseg @F gy

wg‘ g,y Eb ;b% e cas, ou
| *un des radi % é
classi quesy,! ',:I%] ?ng?mé ¢ e § d ISP Hué Cé’ll it s |T§°q§'F°5 12
protecteurs ‘onction acide carboxylique ; et, dans | e cas 0O RF5
corrportrr'E Ug, g,{oupe protecteur, a enlever ledit groupe protecteur ; pour
donner [e éﬂmc’féﬁthd%lﬁ:ﬁfﬂ@&on‘rb&tinﬂ%&eé 2 o @HBEGFR,%% heRl eg il g8t tous
deux H ou dans laquelle I'"un radicaux R et R4 repr6sente H et

| "autre esy, moﬁ\ggljnga;v,nglﬂke%@,ugn CI -C6, benzyle ou un autre groupe
foermateur d' ester biolabile, et d) eventuellement A esterifier |e produit
dans | eguel |lun des radicaux R13 et R4 est un groupe

A

e /CHCH CONH { N R
O ROC \
e 2 4
7T a0 _ COZR
36 (1)
wherein
A completes a 4 to 7 membered carbocyclic ring which may be saturated or mono-unsaturated and
40 which may optionally be fused to a further saturated or unsaturated 5 or 6 membered carbocyclic ring:

B is (CH2),m wherein m is an integer of from 1 to 3;
each of R and R* is independently H, C:-Cs alkyl, benzyl or an alternative biolabile ester-forming
group;
R'is H or C1-Cs4 alkyl; :
45 R? and R3 are each independently H, OH, C1-C¢ akyl or C1-C4 alkoxy;
and
R® is C1-C¢ alkyl, C2-Cs alkenyl, C2-C¢ alkynyl, aryl(C2-Cs alkynyl), C3-C7 cycloalky!, C3-C7 cycloal-
kenyl, C;-Cs alkoxy, -NRSR7, -NRECOR?, -NRES0,R? or a saturated heterocyclic group;
or C4-Cg alkyl substituted by one or more substituents chosen from halo, hydroxy, C;-Cs alkoxy, C2-Cs
50 hydroxyailkoxy, Ci-Cs alkoxy(Ci-C¢ alkoxy), C3-C; cycloalkyl, C3-C; cycloalkenyl, aryl, aryloxy,
aryloxy(C+-Cs alkoxy), heterocyclyl, heterocyclyloxy, -NRSR7, -NRECOR?®, -NRESO.R?, -CONRER?,
-SH, -8(0) R, -COR" or -COzR"'%;

wherein
R® and R’ are each independently H, C,-C4 alkyl), Cs-C; cycloalkyl (optionally substituted by hydroxy
55 or Ci1-Cq alkoxy), aryl, aryl(C+-Cs aikyl), C2-Cs alkoxy-alkyl, or heterocyclyl; or the two groups R¢ and

R’ are taken together with the nitrogen to which they are attached to form a pyrrolidinyl, piperidino,
morpholino, piperaziny! or N-(Cy-Cq alkyl)-piperazinyl group;
e = R3 is H or C,-Cs alkyl;

108



atkyle en Cl -C6, benzyle ou un groupe protecteur classique de la fonction
aci-de carboxylique et |'autre represente H avec un gr ﬂ k

d' ester biolabile suivi de |'elin FBt9%4 234 Badi cal H“‘m“ “)I“mml‘m“ | e
en cl-cs, benzyle ou du groupe protecteur de l'a fonction aci de tardb oxXyl i que

pour donner | aq cau £t
R4 est un gr %HQ;QE ?R%E liﬂ’ga% ( ar (‘? é f?)kg‘@ 1 -8 %korw)ehe%erocy?hé p(? dé,eqiog ?_ﬁ‘llﬁau a
estérifier | W&%de st %tgﬁa ,;é.yd %%LJJ R 463 guﬁs.@%gdns‘@ux R et
R4 represent i g ester bro e pour donner |e
conpos6 de f@ﬁﬂgh&,i ﬂns eque es deux radlcaux R et R4 sont des
groupesf or mafgairs d' esters bi ol abi |l es, 60 et e) 6ventuellenent a
former un selppharspmceut i quenent acceptable du produit. 2. Proced6 selon |a
revendi cat i 08r d phathtidsutibaiifl lbptabie Jal thbrebi@nBibgredulr theieoses de fornmules (111)
et (I1V) dans un sol vant organi que en pr6sence d'un agent de condensati on
di§ m dereta. el @mpainé as ealingd AGRIM 1 @Bdroih @ isL(CHz), @ n is an integer of from 3 to 6 and wherein

t hyt™- 3- (di nmehghl ch RiambRY i prddpeodentydd]iCi 1€t diey! otbeneyl.

N, N -di cycl ohexyl carbodiim de. 3. Proc6de selon |a revendication 1, dans

| equel tand Ri®mgeuad R claimeshin cidms! whewingkeis (CHzhzRy' leH@od BlisrSH)etpvipd the'famulgst un
groupe benzyle et |'autre un groupe alyle en C1-CG ou un autre groupe
formatethr 123 EP 0 274 234 B113111}]! 11111 Hill 'l * d' ester
biolabile, et dans lequal le produit [ ormul e (v) est _soum s a une

hydr ogbnati on catal yti que pogr donne gonpose de fo&ﬁula (I') dans
taqualle Ret R4 representen ous deu‘ .ou dan .--eIIe _
respectivetnent, Pun repr6sent 4% % q§nreo qﬁn groupe al kyl e en
©0-Cs off un autre groupe for 2ester ol ay et 00 | e produit dans
tequel |'un des radicaux R e 4 represente un 6 Woombe al kyl e en
€i-06 est eventuellenent h olyse pour donner e conpos@ de fornmule (1)
dans laquelle Ret R4 representent tous deux H- 4. Procede. selon |a

d.evendi Estion 1, dans lequel | un des Hgchaux-RIB et Rl14 represente un

group butyle et |"autre un groupe yl e, dthyle ou benzyle, at dans
quuel produit de formule (V) eat 70 traite avec de |"acide
tri-£1 uor oacetwneruin RPBRIRZ, HO BRGE akgeascdamae&ﬁ;m}mf ormula (I) dans | aquelle Pun
d radl caux R et R4 represente H et |'autre reprdsente un groupe n~thyle,
:6t:hyl.e e hemzphmpound s ckiingd ih eyLmb of ey DY vheiBIR &id ®hiatecdothafrent hydr ol ys6
ou hydr ogen6 pour donner |e conpose de formule (1)
6. A compound as claimed in claim 1 or ‘claim 3 wherein one of R and R* is H and the other is C1-Cs
alkyl, benzy! or an’alternative biolabile ester-forming group or wherein both of R and R* are C;-Cs
alkyl, benzyl or alternative biolabile ester-forming group.

T 38 .
6. A compound as claimed in claim 5 whersin one of R and R* is H and the other is sthyl or benzyl.

7. A compound as claimed in claim 5 wherein said biolabile ester-forming group is
- 1-(2,2-diethylbutyryioxy)ethy}
' 40 2-ethylpropionyloxymethyl
1-(2-ethylpropionyloxy)ethyl
1-(2,4-dimethylbenzoyloxy)ethyl
a-benzoyloxybenzy|
1-(benzoyloxy)ethyl
45 2-methyl-1-propionyloxy~1-propyl
2,4,6-trimethylbenzoyloxymethyl
1-(2,4,6-trimethylbenzoyloxy)ethyl
pivaloyloxymethyl
phenethyl
50 phenpropyl
2,2 2-trifluoroethyl
1- or 2-naphthyl
2,4-dimethyliphenyl
4-t-butylphenyl
&6 or o
5-indanyl.

8. A compound as claimed in claim 5 wherein said biolabile ester-forming group is 5-indanyl.
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12. A compound of the formula (Il) as claimed in claim 3 wherein R and R* are both H, R? and R3 are both
H, the group CO2R* is attached at the 4-position of the cyclohexane ring and has cis-steroechemistry
relative to the amide group and wherein R5 is n-propyl, methoxyethyl, 2-methoxyethoxymethyl, 2-
butynyl, 2-cyclohexenyl, tetrahydrofuranyl, 4-pyridylmethyl, 2-imidazolylmethyl, acetonyl, ethyisul-
phonylmethyl, benzenesulphonamidomethyl, n-propyisulphonamido or 1-methoxycarbonyiaminoethyl.

13. A compound of the formula (ll) as claimed in claim 3 wherein R and R* are both H, R? and R? are both
H, the group CO2R* is attached at the 3-position of the cyclohexane ring and has cis-stereochemistry
relative to the amide group and wherein R is n-propyl, 2-methoxyethoxymethyl, 2-butynyl, 2-propenyt,
2-butenyl, cyclopentyl, cyclohexyl, 2-cyclohexenyl, cyclopropyimethyl, tetrahydrofuranyl, 4-pyridyl-
methyl, n-propyisulphonylamino, benzenssulphonylaminomethyl or benzoylaminomethyl.

14. A compound of the formula (ll) as claimed in claim 3 wherein R is H and R* is ethyl and wherein R2
and R® are both H, the ethoxycarbonyl group is attached at the 3-position of the cyciohexane ring and
has cis stereochemistry and R5 is 2-methoxyethoxymaethyl, n-propyl, 2-butynyl, 2-propenyl, cyclohex-
enyl, cyclohexyl, cyclopentyl, cyclopropylmethyl, tetrahydrofuranyl, 4-pyridyimethyl, benzenesul-
phonamidomethy!, benzoylaminomethy! or n-propylsulphonamido.

15. A compound of the formula () wherein said compound is:-
3-{1-[(cis-4-carboxycyclohexyl)carbamoyl]cyclopentyl}-2-(n-propyl)propanocic acid,
3-{1-[(cis-4-carboxycyclohexyl)carbamoyljcyclopentyl}-2-(2-methoxyethyl)propanoic acid,
3-{1-[(cis-4-carboxycyclohexyl)carbamoyllcyclopentyi}-2-(2-methoxyethoxymethyl)propanoic acid,
3-{1-{(cis-4-carboxycyclohexyl)carbamoyilcyclopentyl}-2-(2-butynyl)propanoic acid,
3-{1-{(cis-4-carboxycyclohexyl)carbamoyl]cyclopentyi}-2-(3-tetrahydrofuranylpropanoic acid,
3-{1-[(cis-4-carboxycyclohexyl)carbamoyl]cyclopentyl}-2-(n-propylsulphonamido)propanoic acid,
3-{1-f{cis-3-carboxycyclohexyljcarbamoyt]jcyclopenty!}-2-(n-propyl)propanoic acid,
3-{1-[(cis-3-carboxycyclohexyl)carbamoyli]cyclopentyl}-2-(2-methoxyethoxymethyl)propanoic acid,
3-{1-f{cis-3-carboxycyclohexyl)carbamoyljcyclopentyi}-2~(2-butynyl)propanoic acid,
3-{1-[(cis-3-carboxycyclohexyljcarbamoyl]cyclopentyi}-2-(n-propylsulphonamido)propanoic acid,
3-{1-[{cis-3-sthoxycarbonylcyciohexyl)carbamoylicyclopenty|}-2-(2-methoxyethoxymethyl)propanoic

acid,
3-{1-[(cis-3-sthoxycarbonylcyclohexyl)carbamoyljcyclopentyi}-2-(n-propyl)propanoic acid,
3-{1-[{cis-3-ethoxycarbonylcyclohexyl)carbamoyl]cyclopentyl}-2-(2-butynyl)propanoic acid,
3-{1-[(cis-3-ethoxycarbonylcyclohexyl)carbamoyllcyclopentyl}-2-{n-propyisulphonamido)propancic
acid,
3-{1-{(cis-4-carboxycyclohexylcarbamoyijcyclopentyl}-2-(2-methoxyethoxymethyl)propanoic acid,
3-{1-[(cis-4-{S-indanyloxycarbonyl}cycichexyl)carbamoyllcyclopentyl}-2-(2-methoxyethoxymsethyl)-
propanoic acid.

16. A pharmaceutical composition comprising a compound of the formula (1) or (ll) or a pharmaceutically
acceptable salt thereof or bioprecursor therefor, as claimed in any one of claims 1 to 15, together with
a pharmaceutically acceptable diluent or carrier.

17. A compound of the formula (I} (or il) as claimed in any one of claims 1 to 15 or a pharmaceutically
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(1)

wherein

A completes a 4 to 7 membered carbocyclic ring which may be saturated or mono-unsaturated and
which may optionally be fused to a further saturated or unsaturated 5 or 6 membered carbocyclic ring;
B is (CHz)y, wherein m is an integer of from 1 to 3;

each of R and R* is independently H, C:-Cs alkyl, benzyl or an alternative biolabile ester-forming
group;

R is H or C1-Cs alkyl

R2 and R? are each Independently H, OH, C1-C4 alkyl or C1-Cs alkoxy;

and

RS is C1~Cs alkyl, C2-Cs alkenyl, C>-C¢ alkynyl, arylC2-Cs alkynyl), Cs-C7 cycloalkyl, C3-C; cyciloal-
kenyl, C1-Cs alkoxy, -NRER’, -NRECORS3, -NR®SO2R® or a saturated heterocyclic group;

or C1-Cs alky! substituted by one or more substituents chosen from halo, hydroxy, Gi-Cs alkoxy, C2-Cs
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. wherein R and R’ are agpreviously defined;
32 R is C1-Cs alkyl, aryl, heterocyclyl or NRER? whersin R‘ and Fl7 are as prévr&@ly defined;

"CO R 2 (1) . Ris c5b4 alkyl, Ca-Cr cycioalkyl b &r HeReiépdiiie A conpl ete un noyau
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which comprises the steps of:
a) reacting compounds of the formulae:-

("

N \ =2
' ijs CHCE, / co H + BN < — 2>
. b |
/ \—13\c02n"4
13
30 R 'l°2C )
(III) (zv)

.whersin A, B, R', R? and R® are as previously defined, R% is as defined for R® with any reactive
group therein optionally protected and R'? and R'* are as defined for R and R*, excluding H, or they
are conventional carboxylic acid protecting groups; to produce a compound of the formula:-

-

- 3§

40

50 (v)

b} optionally subjecting the product to a conventional chemical transformation reaction;

¢} in the case where one or both of R'® and R'* Is independently C1-Cs alkyl or benzyl, removing
one or both of said groups; or in the case where one or both of R'3 and R are conventional
carboxylic acid protecting groups, removing said carboxylic acid protecting groups; and, in the case
where RS’ contains a protecting group, removing said protecting group; to give the compound of
formula (1) whersin R and R* are both H or wherein one of R and R* is H and the other is Ci-Cs
alkyl, benzyl ot an alternative biolabile ester-forming group, and
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Iy —@sterifyl o tict rein Qne 0 a
groups CH, al kc\éJmé rboxW{ aglyp e%E-?é the |tha Ia ees {o %y t Eu un
groupe aI kyI e (&h ;(‘5 RS &.ENy : rﬁyl e

g
'?:g C2- compound form ize(f yhy Yand RP A est yjc/i ther is
org at COXy I-f"% teri herei |olab|le aster-
tér$ U:ﬁ

heterocycl ' qu%rﬁu%‘éf'o%p tcP ot the PrAHR 2t Bl @ WhBrefrito lah% estdortihg
pl usi eurs subsjdybdiat S choisis parm |es radi caux ha ogeno, droxy, al coxy

en C, -Cs, hydrepypomipioymifla Sramiaseuticis S6¥ptatib St ot theSfradueOXy €n O -C), 16
cycl oal kyI e en C3-CG, cycloal kényle en CVv-C7, aryle, aryl oxy.
‘OXYpalac oK proedss @s c@fﬂr)ad i Skl 10ehsediny the co:hﬁiuﬁdsoay&hmh@w and RRSEY reactbdRGHRO,

N\seB’sozRg - 6ANRGRSent- BHihe- B66h@RO0 2 GGl cdndersing GRyadtRrR ek agére S| Uedisy-85
et R7 1 epr 6s@inietpibmiob@anytiarbodichideen N armtieycibhexficarbmdirgisoups al kyl e en G - C4,
-¢ycl-oal kyl e en C3-C7- (eventuellenent siibstitud par un groups hydroxy ou
;al.coxy en3Cl| A @byess as ibimed mrdginf & wkerbie beth ol JR'® @) R'* are benzyl GOvherein ong Isdmrayhiridy | e
‘en C2 -€s, ohe letkpreisdoys| aMykor: anoa!teﬂnetye @blakllegﬂmmnﬁsom aRy whersin tper praduct of
ensenbl e avelermulagyls subiagigd & catalytie bygrogerasiansto yigldrthe Wﬂdwﬁf‘?ﬁmyﬁ) wherein R and
'pyr rol i di nyl @ angibpla 'Hl“i‘?ﬁfe‘“ﬁﬁﬁiﬁﬁ‘cﬂnﬂ g othgy ip &r QZP‘WP@"‘" %‘?’"N—"f gipRbjle @stgrrforming

- C4) pl per ¥ "Fi}da eciyg £y e 1 '?9'H°td'ﬁ‘°§r?ﬂ? Fo i3 1€y -iyigis pogtionally
reprGSe%te uHd BWQV‘S'FWICQ’“BW"WW”"“M %@E’@Raﬁ' 'P°éft'3rl kyI e en Cl-Q0),

| (al |
(el col) B Snms 33 e ‘fi@‘f 8 i‘ﬁz “E“ i %‘Hﬂoﬂ?
ks et R7 son f f rﬁ’\Ll | Hl?eré?r( §bth |garn9 yI €
en G - C4, aré/rlaf ﬁ fdch@d S Bﬁj tll\ 0 Ré?&n |%°§un€
.|E)T Gcede, hErq?an I@I Hna uc Is’op ally hgdrolysed
Eyel Oa{’ € &MydrSg ed t@'&bé GheXdm 859&%‘6 Hand R* bJﬂ?ﬁr dsent un

-groups kyI e én CI)- p represente 0O

6. A process as clalmad in c|a|m 1 wherein A is (CHz).. and n is an integer of from 3 to 6 and wherein
sach of R and R* is‘independently H, C1-Cs alkyl or benzyl.

) |
= 6. A process as claimed in claim 1 wherein A is (CHz)s, R' is H and B is (CHz)z, and the compound of
formula (1) is of the formula:

' R’ Q - 2
\ 3
“ CHCH, CONH
/ L02'~'l4

7;_: e e e : RO.C

(II)

45 wherein R, R2, R3, R* and RS are as defined in claim 1.

7. A process as claimed in claim 1 whersin said alternative biolabile ester-forming group is
1-{2,2-diethyibutyryloxy)ethyl
2-ethylpropionyloxymethyi

50 1-(2-ethylpropionyloxy)sthyl
1-(2,4-dimethylbenzyloxy)ethyl
a-benzoyloxybenzy!
1-(benzoyloxy)ethyl
2-methyl-1-propionyloxy-1-propyl

- 2.4,6-trimethylbenzoyloxymethyl
: 1-(2,4,6-trimethylbenzoyloxy)ethyl
pivaloyloxymethyi
phensthyl
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au_un sel pharmacouti quenent acceptable d'un tel conpos6, qui consists: 35

a) a faire reagir des conposes de fornule: (A 40 5
[} 2Pl d¥#do3aBt Co2H + H2 N

T oaRl4 45

2 .R 02C.. . . . ~—~~(C1I1)

{ xV) 60 phansopybquel le A, B, RI, R2 et R3 sont tels que pr6cedement

definis, R5 est 2¥Uifjuposthdf i ni pour Rs avec une prao ' { groupe
réactif eventuel l-@r&mehylésent, et R13 et R 4 so;‘i‘l@ﬁiﬂkim m“tm s pour R
et R4, a |' excl udt-dmetidehenylou ils representent desiigh wprot ect eur s

¢l assi qués de | a*Totyieyh aci de car boxyl i que; pour produire un conpos6 de
fornul e: 56 126 MdanYic | M (A< R ~~C

a2 CHCHq CONH / : ~\=¢o al 2 to 1.

R 02 (V) & Apcesess oo v PR, et FE Soecs g o cbex: grou,
de tyansfor mathéﬁ‘ ig 2 e 5 96 {+Rertion of the cyclohexane fing and has cis-stersochiomistry relative 4
:éf)" ns e cad’ OB*PURYEE: radicaux RI3 et R 4, ou | es deux, representent

"T‘dd.pe”damT&”FA"ch § QURGIAKIIR £ RndEn & RUnBGRZ¢ Sach@HChi T B8Rl &8 WhHreliCRe
d' U's groupes of H( Q&@I r&pCI@&ta%J ar tHE' 3 PbsRion of the cyclohexane ring and has cis-steroechemistry
o relative to the amide group.
15
10. A process as claimed in any previous claim wherein R3 is C2-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
Cs-Ce cycloalkyt, Cs-Cs cycloatkenyl, C1-Cs alkylsulphonamido, or tetrahydrofuranyl or wherein R® is
Ci1-Cs alkyl substituted by C;-Cs alkoxy, C1-Cs alkoxy(C2-Cs alkoxy), Ca-Cg cycloalkyl, 4-pyridyl, 2-
imidazolyl, Cz-Cs alkanoyl, C2-Cs alkoxycarbonylamino, C;-Cs alkylsulphonyl, Ci-Cs alkylsul-
20 phonamido, arylsulphonamido, heteroaryisulphonamido or benzoylamino.

11. A process as claimed in claim 6 wherein R and R* are both H, R2 and R2 are both H, the group CO.R*
is attached at the 4-position of the cyclohexane ring and has cis-stereochemistry relative to the amide
group and wherein RS is n-propyl, methoxyethyl, 2-methoxysthoxymethyl, 2-butynyl, 2-cyclohexenyl,
tetrahydrofuranyl, 4-pyridylmethyl, 2-imidazolylmsethyl, acetonyl, ethylsulphonylmethyl, benzenesul-
phonamidomethyl, n-propylsulphonamido or 1-methoxycarbonylaminoethyl.

12. A process as claimed in claim 6 wherein R and R* are both H, R? and R? are both H, the group CO-R*
is attached at the 3-position of the cyclohexane ring and has cis-stereochemistry relative to the amide
group and wherein R® is n-propyl, 2-methoxyethoxymethyl, 2-butynyl, 2-propenyl, 2-butenyl, cyclopen-
tyl, cyclohexyl, 2-cyclohexenyl, cyclopropylmethyl, tetrahydrofuranyl, 4-pyridylmethyl, n-propylsul-
phonytamino, benzenesulphonyiaminomethy! or benzoylaminomsthyi.

“= 0 '413. A process as claimed in claim 6 wherein R is H and R?* Is ethy! and wherein R2 and R3 are both H, the

35 sthoxycarbonyl group is attached at the 3-position of the cyclohexane ring and has cis-stereochemistry

and R° is 2-methoxyethoxymethyl, n-propyl, 2-butynyl, 2-propenyl, cyclohexenyl, cyclohexyl, cyclopen-

tyl. cyclopropylmethyl, tetrahydrofuranyl, 4-pyridylmethyl, benzenesulphonamidomethyl, ben-
zoylaminomethyl or n-propylsulphonamido.

40 14. A process as claimed in claim 6 wherein R2 and R? are both H, the group -COzR* is attached at the 4-
position of the cyclohexane ting and has cis-stereochemistry, R5 is 2-methoxyethoxymethyl and either
R is 5-indanyl and R* is H or R* is 5-indanyl and R is H.
Claims for the following Contracting State : GR

1. A process for preparing a compound having the formula:

50

114



TR radi caux R 3 et R14, ou les deux, sont des groupes
’protecteurs cl assiques de | a fonctlon aci de carboxyllque

lesdits groupes protecteurs de | a ERAZ7#&834 Bii de car boxyl”mm"mmuuj ﬂne
- 20 cas ob R5' conporte un groupe protecteur,* acenkever

‘groupe protecteur; pour donner le * conpose de formula (1)
fdans laquelle Ret R4 representent tous deux H ou dans | aquelle Pun des

fadi caux R et R4 represente H et a8tne Bst un radical al kyle en C, -6,
benzyl e ou un autre groupe for rrat ur ster blolabile, et d)

-event uel | ement a esterlfger Ie produl t Adans | oquel Pun desRr adi caux R13 et
R + est un groups .., R §I er en G -cr ben € Oou un groupe
prot ecteur classique de I\f onctJ car boxyl j 4. .7

l"autre represente H, avac c@zoups for Rabil e suivi de

['elimnation du radical kyle en C -C60 benzyle groupe protecteur
de 'a fg@nction acide éﬁhﬁoxyllque pour donner | e-conpose~de fofrnule (I)

dans’ | aquel | e Pun des radicaux R at R4 est un groupe formaf€gR d' ester
biolabile at |'aure represente H; ou a estdrifier |le prodult de formula
(1) dans laquelle les deux 30. . . . radicaux- R et R4 representent H avec un
.groupe formateur d'ester biolabile pour donner |e conpos6 * . de
formul ass(1) dans lequel |es deux radizgaux R et RWsont des groupes
formateurs d' esters biolabiles, et e) eventuellenenlt a fornmer un sel
-pharnaceut i quenent accept abl e du produit. : 36- 2. Proc6de salon |la

fevendi cat i of®®" dans Ieguel on fait reagir |es conposes de fornulas (111)
at (1V) dan A completequh 4de) erag %[Pﬁ ¢lie n@g] WEIFIégléh e% sgjurgigd 39 30— Ypgaturated and
‘condens®t | onw*d?'ﬁ 'H?Vcﬂ?t"’&?"yé’ﬁ fised ” heriaturalag l‘"sétgfﬁt"f’ & 05 & membore

-6t hyl - 3- (di .
FRTE G iyl bl "Rpgbegha St ‘o 97 P RS, PO ot
Faquel tant E\’i Haua 81 ﬁont des groupes benzyle ou dans 40 | equel Pun

est un E%our)ﬁa AT R P & iRy bibeplpy G -Co ou un autre

carbocyclic ring;

.groupe rmagQur dester equa produit de formula

(V) est_soungssag, L&aealdw@g LoaRGL epc.?amm m%f.p&waynd@ﬁa% clcBikef] OEHPE) Syl
fornula (1) %QSC, GCHIBLY, NARRE INRRGORS INFPSOIH R b sh@btSd AiddidcybicQroupians

TRauel | e, T e&s ;i akgrEaBtiutel oyl Bnd & RioRSRBRuekls Bosn TR Ha, ﬁﬁﬂfx?ftﬂfﬁs QUkeHy, CLEGUPe
al kyl e @n C, nydoxfiikokd) G\s SkaIf(OHDE akORITBCHOS cHRIRKYIECaITy Otyalablkedyl, @iyl, Cyidxp,
“produl t dansarlye@yC,| alkoRy)d Reerbc3eliiC stdrodcRioxyRANREP NREOOR?, UNRZED.R?, -CONRARDE
al kyl e en C -SBO&(@s°, cownit ssetdmrent hydrol yse pour donner | e conpose de
dormula (1) emmeanl aquelle R et R4 representent tous deux H. 4. Procede

:8al on | a revBheidodt dreeach indemendsniheldu@HCdl dlkyh Cet€s cyckodiy daptiorRllyGsubstituRidy hydroxy
represent e uer Gr&uatex)-anthargCeCerlkyl), Gy alkaxmaliyl ouhaterpayelily brethe twolgydues BYiand
' benzyl e, et Bane thkey troptharevith thsdiffopendte Whinhriayaerq wackedtto dmm a pyrolidiivt: giveridise. de
il 'aci de trif ma@hdiak eippreginy! $5OHE -Gorlwdrineazied g98di6 de formul a (1) dans

taquelle I uﬁs {§disor Ci1-Ce alkyl;
I ® is C1-Cs alkyl, CFa, aryl, aryl{Ci-Cs alkyl), aryl(C1~Cs alkoxy), heterocycyl, C1-Cs alkoxy or NRER?

40 wherein R¢ and R are as previously defined;
R is C1-Cs4 alkyl, aryl, heterocyclyl or NRER? wherein R® and R’ are as previously defined;
. R!' is Cy-Cs alkyl, C3-C7 cycloalkyl, aryl or heterocyclyl;
e R12 is H or G;-Cs alkyl;
: and
45 pis 0, or 2;
or a pharmaceutically acceptable salt thereof,
which comprises the steps of:
a) reacting compounds of the formulae:-

60
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radi caux R et R4 represente H et Pautre represente un groupe
rtgx___y e, ethyle ou benzyle, et dans ., el quel e prodult est

eyent. uel | ement hydr ol yse ou hydrogen&P@o2rd 23 Bier | e conpo ,wm”mﬂmmmﬂu
A .dans laquelle R et RA representent tous deux H. ,
sai on Ia revend| cation 1, dans quuel A represente (CH2)n af nest un s
ngmbre-ant| er conpris entre 3 et et dans | aguel chacun des radi caux R et
%EL""represente rmdependam‘rent H. Aolpe aI kyl e en CO-CO ou un groupe
nzyl e. 127 'w M L #14,6. Pr oc de S % revendication 1. dens
lrepr6sente (CHZ)Q5 Rl repr6 eet H et B represente (CHZ)2

dant "ainsi a la fornful 2~~ cl ans

eli: R R, R3P-4e \fggtf%bf/ﬂf A, /ng : RC2R4
~ ~ ~ ~~~R C .dans Iaquel RS R4+ afR® t[Ers que dMinis

cTans | a revendication 1; -_, 7. /frocede sel on | a revendica Tcogn% | equel
edi ty groyp: formateur R&l &d bi ol abi |l e est un groupe

: (27:2-di 6t hyl butyryl oxy)e% hyI e 2-ethyl propi onyl oxynet hyl e

1- (2-dt hyl pr opi onyl oxy) 6t hyl e 26TII) 1- (2 4- di met hyl benzqyypxy) et hyl e
aibenzoyl oxybenzyl e * -(benzoyl oxy)6thyle :2-methyl-1-propl onyl oxy-1
Spropylte ;... -2,4,6-tri methyl benzoyl oxyrrethyl e 25

32{.2,:4, 6-tsr i met hryﬂebmmz.cﬁ(lFQW)ﬁﬂ IRy lafe as pripiiously @pfined YRTES By Halindd for RS with any reactive
p.henet hyI e group therein optionally protected and R'® and R'* are as defined for R and R*, excluding H, or thay
are conventional carboxylic acid protecting groups; to produce a compound of the formula:-

Rs. C R
™~ cHcn, / \com [

e

(v)

-b) optionally subjectlng the product to a conventional chemical transformation reaction;
.C)} in the case where one or both of R'® and R' is independently C1-Cs alkyl or benzyl, removing
.one or both’ of 'said groups; or In the case where one or both of R'® and R are conventional
-carboxylic acid’ protectmg groups, removing sald carboxylic acid protecting groups; and, in the case
‘where R® contains a protecting group, removing said protecting group; to give the compound of
‘formula (I) wherein R and R* are both H or wherein one of R and R* is H and the other is C:-Cs
-alkyl, benzyl oran alternative biolabile ester-forming group, and
d) optionally esterifying the product wherein one or R'3 and R™ is C-Cs alkyl, benzyl or a
conventional carboxylic acid protecting group and the other is H, with a biolabile ester-forming group
followed by removal of the C1-Cs alkyl, benzyl or carboxylic acid protecting group to yield the
compound of formula () wherein one of R and R* is a biolabile ester-forming group and the other is
H; or esterifying the product of formula () wherein both the R and R* are H with a biolabile ester-
forming group to yield the product of formula (I) whersin both R and R* are biolabile ester-forming
groups, and
e) optionally forming a pharmacsutically acceptable salt of the product.

2. A process as claimed in claim 1 wherein the compounds of formulae (lll) and (IV) are reacted in an
: organic solvent in- the presence of a diimide condensing agent and said agent Is 1-sthyl-3-
(dImethylaminopropyl)carbodilmlde or N,N-dicyclohexylcarbodiimide,

3. A process as clalmed in claim 1 wherein both of R'® and R' are benzyl or wherein one is benzyl and
the other is C+-Gs alkyl or an alternative biolabile ester-forming group, and wherein the product of
formula (V) is subjected to catalytic hydrogenation to yield the compound of formula (1) wherein R and
R* and both Hor wherein one is H and the other is C1-Cs alkyl or an alternative biolabile ester-forming
group respectively, and wherein the product where one of R and Rt is C;-Cg alkyl is optionally
hydrolysed to yueld_ the compound of formula (l) wherein R and R* are both H.
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. =

ﬁhenpropyle *30 -<>: 2 2,2-trifluoroethyle .. ---
i fnaphtyie 2; 4-di nét hyl ph| nyI e 4-t-butyl phényle ou 5- |l ’wﬁ’lllﬂ lll" ‘)cede
del'on | a revendi cati on 6, dens | oquBP OR74R34 BR3 et R4 ent s chacun H

et..dens lequel le .-. groupe car boxy (112144 est flxe en position-3
Gu-4..sur .l.e noyau cycl ohexane et a une st6r6ochime cis par rapport au
araupe ani de. AR5 B 16’ erpig °P%‘Z’)‘é:had‘i""{;‘zﬁ'4 i frogy! aﬂ%ﬁ'i‘g ofhere) Bpthyh stigboret
R3 Tepresente %"zxg“ﬁagl wejgm ngm %‘9 gty gﬂ;;:rcrae ERCAUAT A
?}tt hOXyCﬁr bony rgdu%rglg optlona(ﬁ ysed or he‘ enat |eldﬁ8?gﬁ 8%1 ﬁ w?er eﬁoéhﬂ
._quglrggcr:]qh(ran Sea ﬂgécﬁ@ %{thr 'gﬁﬁ éﬁ%g" l%enzy ea ,['éau ﬁ%mﬂ?p aly: ’ﬁﬁsed
gr oups 45 e{‘p%y%e en %% ﬁ Ia( arfe en’ C2-Cs,

gycl oal kyl g, eR pfossssSs ciaiioh Qmaéléfrﬁqy»}/r%reﬁpA QS(CFI}Q)& aﬂﬁil A‘%laﬁ%t P& E)rb %d SreinCU
fstrahydrofuréyaw bR 84 FA e Btdbifl +50,-ECMGP S Hah U d% W}E"? b
SUPSYitug par un groupe al coxy en CI- C3, 'al coxy en C| Cs(al coxy en 02 C4)
dycHoal kyl @, en pRdsstlas ciéimid i shith . whreln i RaZm)Y Re s 1 b QY(CR,)E And o gémpound of
(;al"coxy en C2ornfufb)(§ BlobMBYormAga: no, (al kyle en G -C4)- sulfonyle, (alkyle en
@ “-CA) sul fonam do, aryl sul fonam do, heteroaryl sul fonam do ou benzoyl am no.
60-11.--Procede salon |l a revendication 6, dens |equel R et R repr6sentent

tous deux H R2 et R3 representent toux H |e groupe COzR4 est flIxA en

-p03|t|on 4 sur | e noyau cycl chexane e e stereochime cis par rapport
al group: anide et dens |equel Rs est \ndroups n-propyle, methoxyethyle,
_.2.-..*.-. . met hoxyet hoxyﬁ'e{ hyl e, 2-¥%ut ynyl e ohexenyl e,

tet rahydrof uranyl e, 4-pyridyl nmet g nmet hyl e,

@c6t onylzé 6t hyl sul f onyl net hyl e ,~ben

wherem R, R?, R3, R" and R® are as defined in claim 1,

z 7. A process as claimed .in claim 1 wherein said alternative biolabile ester-forming group is
1-(2,2-diethylbutyryloxy)ethyl
.2-gthylipropionyloxymethyl

.. 1=(2-ethylpropionyloxy)ethy!
-1~(2,4-dimethylbenzyloxy)ethyl
a-benzoyloxybetizyl
“1-(benzoyloxy)ethyl
2-methyl-1-proplonyloxy-1-propyl
2,4,6-trimethylbsnzoyloxymethy!
1-(2.4,6-trimethylbenzoyloxy)ethyl
‘pivaloyloxymethy!
phenethyl '
phenpropyl
2,2,2-trifluoroethyl
1= or 2-naphthy!

e ' ' 2,4-dimethylphenyt

o 4-t-butylphenyl

5-indanyl.

. 8. A process as claimed in claim 6 wherein R, R2, R® and R* are each H, and wherein the carboxy group
o COzR* is attached at the 3- or 4-position of the cyclohexane ring and has cis-sterec-chemistry relative
e e to the amide group. -

50 9. A process as claimed in claim 6 wherein R, R? and R® are each H, R* is C2Hs and wherein the
ethoxycarbonyl group is attached at the 3-position of the cyclohexane ring and has cis-steroechemistry
relative to the amide_. group.

10. A process as claimed in any previous claim wherein RS is C2-Ca alkyl, Ca2-c+ alkenyl, C2-Cs alkynyl,
T 86 Cs-Cs cycloalkyl, Cs-Cs cycloalkenyl, ci-cs alkylsulphonamide, or tetrahydrofuranyl or wherein RS is
o C1~-Ca alkyl substituted by C1-Cs alkoxy, Ci-Cs alkoxy(C2-Cs alkoxy), cs-cs cycloalkyl, 4-pyridyl, 2-
imidazolyl, C2-Cs alkanoyl, C2-C: alkoxycarbonylamino, Ci-Cs alkylsulphonyl, Ci-Cs alkylsul-
phonamido, arylsulphonamido, heteroarylsulphonamido or benzoylamino.
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g&@}ﬁz-m 234 Bl S 111111111111111 111 tous deux H, |e groupe
ECRR4 .est fixe en position-3 sur |e noyau cycl ohexane him e
.€i.s. par. rapport au groupe. ani de et @152{79%@{31 R5 est ‘mlmr“mrmﬂmuﬁm

-2- mbt hoxy- 6t hoxynbt hyl e, 2-butynyle, 2-propényle, 2-but6nylet c¥yclope nty e
cyclohexyle 2-cycl ohexenyl e, cycl opropyl n6t hyl e, tetrahydrofuranyl e,
4-pyridyl mbfhyA erocess gy digihedsin ClionS) veamimB andhBhare basls t *cang Raare ot thg broupGOzR*
benzoy- 6 is P%qucﬂtrﬁlewpnoeﬂonl% teryelehexang aing @+t hag clsstpeadiprisiny wlsthe to the@eide
Toquel R repr es@mtasd phergih R4is nepmpils sgthexyethy! g2-mathexyeborymethd 2-tutvAy. ?-@qls’éexem
et Ra repr 65 ertetehydrafyanyl. (pxridyimethy. S?’U%E‘V'E‘Leﬁb‘xm%) PfVieulghonyimetiy kagzenesul
position-3 surPhP'@"WGTQ'ﬂY‘c'VE'PRﬂ'Fé'R%ﬁ'?Em‘é? °'a1 'ﬂ?f@pxﬁa@m%lé cis et Rs est un

roupe 2-metho etho n- bu | e pr o
gycl ghexenyﬂg I%’ é”d 54 ?,’P ?‘Fé{% °th Hths gfoua/c 2R*
tetranydrof ur qp, Pa“ *”“9'9‘ xy i Eg -p 9 \z\’ ve ;(l) ?;clir;:\e
E:n né: 22} Ingn% %hg’& f:a(fn "\f frah dr ﬁgn 4§8 q: n Proaybsul-
_QO_2R4 est f os trOn sﬁ'r e no au c exa e et |I a une

‘steroechim ggci ce@éaseé&mé{:n in QlafH @ whetein h% H and rﬁ‘ﬁ& Qﬂ%&‘aﬁé RXTRE 43 IR aB b ¥, the R
é‘St un groupe éﬁokﬁdr%m{' §ro& 1s Belach&t e 3oSitidd, of &8!c ?cl Sxafe fing HAd %s%koﬁergbchemlstry
Endanyl e gt R dhgRF RBREtRoxbbthokpnetttyd FRIDHH, eisutmr By oﬁer(yb/);yctoﬁéxe&w% bydiRas
Fa revendi catign &yclo&gpyllﬁaﬁﬁ Nt @R pirb4araRy, Pad-séyineyi, UdeRzohd shlb oRarkl yl ben-
“Mer tragsst aat e;_lay|A;l'.nor.Ebﬁ1y| &et-préghipisulptidnant®®a. | T, Li, LU, NL, SE 1. Verbindung
der Formel 25 Q - . 2S (A 25

~~~~~~~~~ R 38 A process as claimed iR claim 6 wherein R2 anld R3 afé both H, the group -CO2R* is attached at the 4-
R2( 1 ), 20C ~-pesiticnDf @le@hiclohexane ring and has ciS&@ididochemistry, R is 2-methoxyethdryrR@nyCand either
SR R Is 5-indany! and R* is H or R* is 5-indanyl and R is H.

16. A compound of thq,formula (V) as defined in claim 1.

: 25 Revendications .
R O Revendications pour les Etats contractants sulvants : AT, BE, CH, DE, FR, GB, [T, LI, LU, NL, SE

C? p

o o s CIICI! CON!I {

2

1. Composé de forrrfpl;e :

ulj

RO,C

40

.f e 45 (1)

dans laquelle
A compldte un noyau carbocyclique ayant de 4 & 7 chainons qui peut Etre saturé ou mono-insaturé et
qui paut 8tre éventuellement fusionné a un autre noyau carbocyclique saturé ou insaturé & 5 ou 6
60 chainons ;
B est un groupe (CHz)m dans lequel m est un nombre entier compris entre 1 et 3 ;
chacun des radicaux R et R* représente, indépendamment, H, un groupe alkyle en G1-Cs, benzyle ou
un autre groupe formateur d’ester biolabile ;
R! représente H ou un groups alkyle en C1-Cs ;
.55 R2 et R? représentent chacun, indépendamment, H, un groupe OH, alkyle en C1-Cs ou alcoxy en G1-Ca

et _
R® représente un:groupe alkyle en C;-Cs, alkényle en C2-Cs, alkynyle en Cz-Cs, aryi(alkynyle en C.-
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"K/;or':l""n A einen 4- bis 7- gl i edri gen carbocyclischen Ri UME ﬂlm lsul ljw; der
.gesatti gt oder nonoungesat- tigt séiOREWBAURY der ei nen
“weirteren gesattigten oder ungesfttigten 5-oder 6- 40 gliedrigen

garbocyctisc P Ri nﬂ kon 75 'Icgfrléalkgﬁ}aag%n @an% ﬂlé% é)-cﬁ n-ggfﬁst-g{ﬁl’éq_lf%%m%

-Btne ganze Z

- €1- C6- A kyl ol p" &pﬂ@ V& & a!,s%% s%bﬁ. b&L Riddlende G HRRE,
zuedeut et; - 5 alcox 17%e),
‘Lewei s H kyl@% cyenq W?} ﬁf ﬁéﬁ L &E A

€2- Cs- AI1<enyI . s VAR 2.
-63:.C7- Cycl oa- 3‘;‘5%5;‘ f;x Cl - Ce- Alﬁ)x -NR6R7 -NR8COR9 02R9 oggrﬂ si ne
:Sesa’é tigte hedses qcm}ek&wﬁech%dnﬁ@p&marﬁha{tm uag@bpecaukytanNdsydycnséamtehtogioﬁrtt
Aurch einen qslhtudNBrién® sebsfild Birl nURBUpE Mydrbby RV ENDKY of €3-CrR laf@E Bry!(akyI8 ef X~ C),
Q.- O - Alikoxy ,aichidraiae bly @5 0Gy al etsiocyclyle Cor 186 laeukygréupbs 85 sBRK 806Y pris ensemble avec
£ @3\{,{7 Cycl oaltsste aubisst 37sontillés pour ok OfLhdyeniprrolidiiylel pipshitiivid, Badypholino, pipérazinyle, ou
_Aryl oxy-( Cl - Gy o) Ctiskingeycl yl , Het erocycl yl oxy, -NR6R7, - NRCOR9,
“ENRSSO2R9; - GoNBBssRite H-oBkh gros(e@)kpﬁze@&-ca]?| odor -C2R 2 i St, wobel R6 und
“B7™URab hAngi d3°j renvésehtg unl, gr@ipe @ky!e|ek yG1 -C4(§FaC?ty@yelIyM1vhydn Crofexd) canepleaxy @h | Gs-Cs),
“Substitufert fétsroewlyhydmkyn Bi6r oudR*E7 das legus) 7 eff’ydont taly gye_précdemment défni :,
E2-Cs- Al koxy &' kyapréseris un-greupe gyl (o9 |C1 G raivie déiérogylyieness RER drnsppsepl Rt i GoR7
.gusamren mit ‘%I%ﬁ"leﬂi’(’qcﬁ‘!@gmf‘?def‘% den sl e gebunden sind, eine 566
ﬁ?yr rolidinyl R reﬂ;g%?"?edi“r?&”m rlepwo%%cvm?ﬂfvﬁ?eq"é%l%ymb Bifagtérocyciyle ;

R (C, - CA- Al ky'S oBrepRatedy PN @594 VBN St s RS H oder C, -CA- Alkyl ist; RO
i Ch- ARy | yl-(C-Ca-alkyl), Aryl-(Gi-Cial koxy),

Lyl '&"’é :
f"g;f; ."Z?f Z. rgﬂmp &% s gqugr%pt spofpe Ui ) cbmootl 6! R eibeulilr ol G

26 2. Composé selon la revendlcatlon 1, dans lequel A représente (CHz), st n est un nombre entier compris
entre 3 et 6 et dans leque! chacun des radicaux R et R* représente, indépendamment, H, un groupe
alkyle en C4-Cs ou: ‘un groupe benzyle.

.. .3 Composé selon la revendlcation 1, dans lequel A représente (CHz)«, R' représente H et B représente
130 (CHa)z répondant ainsi & la formuls :

‘35 _ . R

R
3
CH-CK2 ONH R
d 4
= ROZC COzR
40
3 (1)
- 4 dans laquelle R, R R?, R* et R® sont tels que définis dans la revendication 1.

4. Composé selon I'une quelconque des revendications 1 & 3, dans lequel R et R* représentent tous deux
H.

50 5. Composé selon la. revendication 1 ou la revendication 3, dans lequel l'un des radicaux R et R*
représente H et 'autre est un groupe alkyle en Ci-Cs, benzyle ou un autre groupe formateur d'ester
biolabile, ou les radicaux R et R* sont tous deux des radicaux alkyle en C1-Cg, benzyle ou des autres
groupes formateurs'd'esters biolabiles.

56 6. Composé selon la revendication 5, dans lequel I'un des radicaux R et R* représente H et I'autre ast un
- groupe éthyls ou bgnzyle.

7. Compos# selon la f_evendication 5, dans lequel ledit groupe formateur d'ester biolabile est un groupe
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ey e

R=CH=CA- A kyl, Aryl, Heterocyclyl oder NR6R7 bedeutet, wobel R6 und R7 wiwve

dben definiert sind; RL 1 Cl-C4-A kyl, Ca-C7-Cycl oal kyl Aryl oder

Feterocyclyl ist; RI2 Hoder G -C, Enldqmmmautet und

21Ist, J S oder el n phar mazeut | sch annehnbares Sal z mw t{‘“mz\m‘g”“\

Bi ovorl ufer hiefCr. .*- 2. Ver bi ndung nach A W WOrin

-di e Bedeut ung (CHQ?"""W&'P“‘UM’H"VPP"é’Pne ganze Zahl von 3 bis 6 ist : >,

und Worin Jedes ot meﬁﬁ H%mgl g H C -C6-Al kyl oder Benzyl darstellt

10 3. Verbi ndun‘g(z' ¥R '° ’t??‘ worin A die Bedeutung (CH2)4 hat, R H
ZOW)S B'P

darstellt und B( mel 15 s2 R 1H CH

R S nzoylt;z:;g?:s’lf RO C

CO2R 2 2méth I-}-pro| lon xy-1-p { worln R R2,
R3, R4 und R5 vv| ‘h ‘Q‘M‘?nl ert si nd 23 4. Ver bi ndung nach
‘el'nem der Anspr *Q nz und R4 beide Hsind. .- . 5.

Ver bi ndupg nach oqer vvor| n eines von Rund R4 Hist und das
aneere G -C6- Al g,,e gnzy oder e| ne alternatlve blol abile esterbil dende

& uppe darstelltph pyorin sowohl R als auch R4 --X-- - -

.- Cs- Al kyl, Berng/g.tr.m%mggt ernative biolabile esterbildende G uppen

hedeut en. 30 1-ou 2-naphtyls S 6. Ver bi ndung nach Anepruch 5 WOrin eines von

R-und Rl H bedeu,adimétigptdage andere At hyl oder Benzyl ist.' 7. Verbindung
shach. Anspruch 5,4-mmtylphérgiee bi ol abi | e esterbi | dende G uppe

'1- (2, 2-Di at hybbut yryl oxy) - at hyl, 36 2- At hyl pr opl onyl oxymet hyl ,

‘1 (2= At hyl pr opi diydaowy.) - at hyl , 1- (2, 4- Di et hyl benzoyl oxy) -at hyl, a-Benzoy-
loxybenzyl, 1-(Benzoyl oxy)-M hyI , 2-Met hyl -i - propionyl oxy- 1-propyl,
2,4,6-Tr Poes: h@gbibeasd egidroir yevendipption 51 dgng lequed loTit pioereHgrinblewr diepleniNgiybile e ye groupe 5-
Pi val oyl oxyneidgriyle. Phenat hyl , Phenpropyl, 2.2,2-Trifluorithyl, 1- oder
2-Napht hyl , 2, 4- Di net hyl| -phenyl 4-tert. But henyl oder 5- |ndanyl I st.

8._ Verbi ndlﬂ'lg Cprmegsé A?i%'b'? mywdyaﬂ%r daqs lgnys! |1%+ g‘m repedsentagt ‘F*E%d‘befef"lﬁéﬁﬂée‘ 'e

mie cis
®di e Car boxygruppe CO2R4 In Stellung 3 oder 4

e%aialc’)r%go%e selbeIa revgr?(}icatll'lorr]n% dans l?equelfg 3’%‘ Rpregreéme%%ujcep ﬁ ﬁ‘l r%f)résente CzHs

st dans lequel le groupe éthoxycarbonyle est fixé en position-3 sur le noyau cyclohexane et a une
stéréochimie cis par rapport au groupe amide.

5 I ndanyl i st 970889 SEH0 ag;;rf&% BN PSUIBR-3 oh 4 3ur Ig,ARvE oylongusne eke ups, siSTeeen!
fevel | gj Si nBa'd?Rﬂ""V\BH‘ 9'H“p§|
-‘fﬂes cy h

30
11. Composé selon I'une quelconque des revendications précédentes dans lequel R® représente un groupe
alkyle en Cz-Cs, alkényle en C2-Cs, alkynyle en C»-Cs, cycloalkyle en Cs-Cs, cycloalkényle en Cs-Cs,
alky!sulfonamido en C1-Cs, ou tétrahydrofuranyle ou dans lequel R® représente un groupe alkyle en Ci~
_ Ca substitud par un.groupe aicoxy en Cy1-Ca alcoxy en Ci-Cs{alcoxy en C2-Cs), cycloalkyle en C3-Cs,
36 4-pyridyle, 2-imidezolyle, alcanoyle en Cz-Cs, (alcoxy en G2 -Cs)carbonylamino, (alkyle en Ci~Ce)-
: sulfonyle, (alkyle en C1 -Cq)sulfonamido, arylsulfonamido, hétéroaryisulfonamido ou benzoylamino.

12. Composé de formule (ll) selon la revendication 3, dans lequel R et R* représentent tous deux H, R? et

R?® représentent tous deux H, le groupe CO2R* ast fixé en position-4 sur le noyau cyciohexane et a une

40 stéréochimie cis par rapport au groupe amide et dans lequel R® est un groupe n-propyle, méthoxyéthy-

ls, 2-méthoxyéthoxyméthyle, 2-butynyle, 2-cyclohexényle, tdtrahydrofuranyle, 4-pyridylméthyle, 2-imi-

dazolyiméthyle, acétonyle, éthylsulfonylméthyle, benzénesulfonamidométhyle, n-propylsulfonamido ou
1-méthoxycarbonylaminoéthyle.

45 13. Composé de formule (ll) selon la revendication 3, dans lequel R et R* représentent tous deux H, R? et
R? représentent tous deux H, le groupe CO2R* est fixé en position-3 sur le noyau cyclohexane et a une
stéréochimie cis par rapport au groupe amide et dans leguel R® est un groupe n-propyle, 2-
méthoxyéthoxyméthyle, 2-butynyle, 2-propényle, 2-butényle, cyclopentyle, cyclohexyle, 2-cyclohexany-
te, cyclopropylméthyle, tétrahydrofuranyle, 4-pyridyiméthyle, 2-propylsutfonylamino, benzénesulfonyla-

50 minométhyle ou benzoylaminométhyle.

14. Composé de formule (ll) selon la revendication 3, dans lequel R représents H, st R* représente un
groupe éthyle et dans lequel R2 et R? représentent tous deux H, le groupe éthoxycarbonyle est fixé en
position-3 sur le rioyau cyclohexane et a une stéréochimie cis ot R® est un groupe 2-méthoxyéthoxy-

66 méthyle, n-propyle; 2-butynyle, 2-propényle, cyclohexényle, cyciohexyle, cyclopentyle, cyclopropylmé-
SR thyle, tétrahydofuranyle, 4-pyridylméthyle, benzénesulfonamidométhyle, benzoylaminométhyle ou n-

propylsulfonamido.
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& ereochem e aufweist. ::- : 46 10. Ver bi ndung nach Anspruch 3, worin
RTR2Z'und R3 jeweils Hsind, R4 die Bedeutun

hat h die
Athoxycar bonyl gruppe in St el lung 3 ERQ2 3?‘bﬁéxanr| nges ,iﬂlm ”’ m
bezug auf die Am dgr uppe cis- St er eochem e aufweist. :0 ach

&l.nem vorh%gbe SBY vvorl n RS C2-C4- A kyI C2-C4- A kenyl

£2-.CS- Al ki nyl; E cyc i ng:oy > Al kvl suI f onani do
oder Tet rahydro ééfd@@ yl) %, g& i ’E %Eet
durch G -C3-A ol %2(2f ethoxyméthyl)-
4-Pyri dyI 2-gr -AI kano Aﬁ ox ca ony amn

-@ C4-A kyI 5U| fﬂd& 8-{Ct(cl@bﬂ&ﬁﬁyblol%ﬁl)@ﬂ%ﬁﬂy%clop%ﬁﬁﬁ 2 noxque.

Beter oar yl sul f onaigb 8G1-Q6l64-cAesRgwb @Wlﬁﬁbéﬂﬁfyﬁéy@lbéehtybige é@ahy ﬁJ hﬁémwo\g&
Eoriel -(11)  nacitctie SP1-{{6ik-BarboaPdybibheld it BarnttddyBibsbhty fri2 e stBiAsafonarmido)broshn
freide H dar st el Faie 34i-GoiSB-sibsycyBarbkcaiambyiidycidietlyh 2eprovlieGpanoiaue,

_ gy cl Qhexanr i ngerachief i ndets-A@isiaRaBbaF i ioRsk )ddibemdyiiydBPAIE- @inSthoky@thegBafj- €
aur i'st “und prpanauRs n- Propyl , Met hoxyat hyl, 2-Met hoxyat hoxymet hyl, 130
z; EP O 274 234 Bllacide 3-{1- !I(dls:aMﬂnkmmdtfexﬁ)ﬂ:drﬁmoyl)cyclbpenty0}2-(2-butﬂnyl)propanolcﬁe

2 But i nyl , 2- CyGcigh&xierier3-camexycedivheltyddarhamnylicyclopereyl}y-2-thyokappisiifphamido)propancigue,
Zerdoi dazol yl et Pegide  AdaH(@aryEthoneaigdngesciobexyhcarbamoylicyclopentyl}-2-(Ayriéthexviipbxyméthyl)-
Benzol suf f onaergeReehyl , n- Propyl sul f onam do oder

-di--Met hoxycar bo n}(qce?rﬁﬁbé(ﬁlﬁgrﬁth%@é@nv'Gvcipbexv')-carbamovl)cwope'mé’ﬂ-(n-plowmngnme. g

‘éef ~Formel (11 aqide A {};ﬁg&-ﬁﬁwygﬂrb%?yp\qhqqylhq:?doapqullggqlqg@tyl} -HEdwiypdiRrormoiayhd R3
fieide H darstel |9€H° di 3l

_ FhEhampeaRaniqyeiphexy)-aatbampyiifslogentyie2- {n-propylsulfonamido)-
gﬁ?&grgi‘aﬂ%zé;g% nqﬁt m” g-%;e Pﬁld%ﬁ-%&%ﬁaﬁﬁﬁyﬁﬁ%ng gggx'flpﬁpggtg}qacﬂ?m@- ©
; |, 2

Sl o b Wmm e b T
:Ben_zonuI fon none yf odor Benzoyl am nonet hyl ist. 14. Verbi ndung der
Forimel (f 1), %%oﬁﬂﬁ Bﬁé\'ﬁ:\ e&mu@/‘@&n&p%n%ﬂ'dn R 4 @i fobhlfb (%0 0% BY Lin ket %haHﬂQ:etWﬂud- n

B2FUnd @ bei & &l @%oﬁtb&e Ay RERSHYY 'O 14PRMpSss Cddioh MunsldabibdnBish dés
deS* CY' hex &Wehdm&ls h% 15” £86 urUJiIdant ou un véhicule pharmaceutiquement acceptable.

_ ~17. Composé de formule () ou (i) selon l'une quelconque des revéendications 1 & 15, ou un sel
.80, pharmaceutiquemerit acceptable d'un tel composé, ou un bioprécurseur pour un tel composg, destiné &
o l'utilisation en médecine en particulier pour le traitement de I'hypertension, des défaillances cardiaques
ou de l'insuffisance:rénale.

18. Composé ayant la capacité d'inhiber I'endopeptidase neutre E.C.3.4.24.11 et ainsi d'empécher la
3 - dégradation du FNA et, donc, de potentialiser ses effets biologiques destinés & I'utilisation en
médecine, en partioulier pour le traitement de I'hypertension, des défaillances cardiaques, de I'angine
de poitrine, de l'insuffisance rénale, du syndrome prémenstruel, de I'oedéme cyclique, de la maladie
de Ménitre, de 'hyperaldostéronéisme (primaire et secondaire) et de I'hypercalciures.

. 40 19. Utilisation d'un composé ayant la capacité d'inhiber I'sndopeptidase neutre E.C.3.4.24.11 pour la
fabrication d'un médicament adapté a prévenir la dégradation du FNA et, donc, & potentialiser son
action diurétique et natriurétiqus.

20. Utllisation d'un composé ayant la capacité d'inhiber I'endopeptidase neutre E.C.3.4.24.11 et ainsi 2
45 prévenir la dégradation du FNA et, donc, & potentialiser son action diurétique et natriurétique pour la
fabrication d'un médicament de traitement de I'hypertension, des défaillances cardiaques, de ['angine
de poitrine, de l'insuffisance rénale, du syndrome prémenstruel, de 'oedéme cyclique, de la maladie
de Méniére, de I'hyperaldostérondisme (primaire et secondaire) et de I'hypercalciurée.

) ~ s0 21, Utllisation d'un composé de formule (I) ou (Ii) selon I'une quelconque des revendications 1 & 15, pour la
fabrication d'un médicament pour le traitement de I'hypertension, des défaillances cardiaques, de
I'angine de polirine, de l'insuffisance rénale, du syndrome prémenstruel, de 'oedéme cyclique, de la
maladie de Méniéts, de I'hyperaldostéronéisme (primaire et secondaire), de [I'hypercalciurée, du

: glaucome, de I'asthme, de l'inflammation, de la douleur, de I'épilepsie, des désordres affectifs, de la

56 démence, de la corifusion gériatrique, de I'obésité, des désordres gastro-intestinaux (en particulier de la
diarrhée et du syndrome d'intestin irritable), de I'hyperréninémie et de la modulation de la sécrétion de
I'acide gastrique. .
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msStereochem e aufwei st und worin R5 2- Met hoxygt hoxynet hyl ,

n¥P¥opyl , 2-Butinyl, 2-Propenyl, *r . Cycl o m}‘ ]
Cﬁié'l-oggntyl , Cycl opropyl met hyl , Tetr &Ryal2rafasamiyl , 4- B] H il g;)l
16 sul f onam donet hyl i Benzoyl am nonet hyl b_odgr n-g’rfI SUulL :
' r el od.l rin di e Verbindung 3- _
1E(Cj\/:r2| ggtﬁt%g?(%g?ol{exbl é‘?%dgpﬁgmﬂﬂywé E8pentyl ) - 2- (n- propyl ) - propi onsau
%:Sfr“[(c 54 Car ég?l?%fj’éi’%ﬁ%&?/r"j SRPEEIRIYMEeEy cl opent yI - 2- ( 2- met hoxyat hyl ) - p
reptensauge, w -- 20 . . .

3Efl.-1(cis-4-Car boxycyc.l o_hexyl ) - car ba | ]-gYclopentyli2-(2-methoxyithoxyne
tiél%“lw%)r--propi onsaure, 3-fl-:: )Cﬂg;/

- (ci's- 4- Car boxycycl ohexyl ,)5- car banoyl ] - | opentyl }-2-(2- butRQyI ) - pr opi onsau
rf(@s41€ar boxycycl ohexyl )\ar baWCNopent yl}-2- /ét rz;hydr of uranyl)
%0pi onsaure, 3-{1 CHCH " CoNg _
laﬁé(l?ls 4- Car boxy{cycl ohexyl) -,%r baﬁnyl ]-cycl openty n-pr &pyl sul f onani do)
<propi-onsaure, 3-{1 RO

c .
=-t:chs- 3- Car boxycycl ohexysl_.z) -car banoyli]cycl opentyl)-2-(n- 88%/1{4) - pr opi onsau
s o T 1 g
g-‘;efl [I( ci s- 3- Cat boxycycl ohexyl ) - car banoyl i - cycl opentyl } - 2- ( 2- net hoxyat hoxym
‘et-hyl)- propi onsaure, :1'-''--'-'" ! _ _

.6} '3:},{ )1 I[O(CEOS- 3- Cai boxycycl ohexyl ) - car t&;myl ]-cycl ope_nt yl}-2-(2-butinyl)-pro

-
1, .

‘pionsai ure, )

0

[ c - - tyl)-2-(n-propylsulfo
3-{I- f(C| s-dgﬁsq:grégxycycl ohexyl ) - car banoyl ] - cycl opent yl) (n- propy

amdo)' pr opi Akebibes un nbyay can ay iave hadnpay qubeawt §tfeDRtu(éoumadnb-usatar BOX
m[rﬁ(a{: 'msl l';’ 3 A:)?S)é ;(;%E %gévgyglllgrﬁe%r? ?ﬂs?c'zﬁ g‘m&myrﬁgy qag_g?)‘g[c(iqg? §a@ré(ou insaturé 2 5 ou 6
ety ) - TSI _ -2-(n- 1) - | onsaur
; SACTOX g bon gl ool ARG Wi, SREHIRM bt ¥ SArQRELY 25, Propyl ) - pr op

ots-3 At 'hoi'&"é%?aﬁfi&iﬂ%% 5553&2@?%%&?3%%“1"@9’5‘ OB EYPS (-G rogtje.qr 0
L'ORSaure, .' Ri.représente H bu.un groupe alkyle en-Ci-Ce» * @ ' ° -2-(n-
#1-[ (cis- BRMWX%JQM)S%&%ME tnggﬁﬁm&t?‘ﬁ%%%\éu C_)ls,yaﬁ(lylg gne (n);[ -&l gu a%cm((ynenp(;, 9&33"
20} i o 1Ssaur:e,
Hek U{r?gogozl %&?Bl&’?cym ohexyl ) - car banyl | -e%cl oc%egitgyyl ) - 2- (2- met hoxyat hoxym
sHthy= prapi ORS fepresntsd. groups Biky1o GR0Y-CE KBy AHES,-G- Siknylo on Co-Ce. a (elyayle, on Ga-
e b b B oot Gy e e ch, iy Al BRI 2
Hiei-hoxyat hoxyetetinigpdupe pétérpivoligsasenes | St . 16. Pharnazeut| sc e Zusanmen g
“umfasserM ei néd WeemiRecalky e -Gosubettué(dat udde pluidurs suBSHRIantS |choid  parmi Ies radicaux
“Phar mazeut i schrogPN%e hyisewesomnlen wthvovmmoprm@%cyoiléoﬁmsﬁbJ@spgl oy ’en"\bﬁ‘cség”h
“ei nem der AnsHPPRKVE on §4-Gr. eElagldnyisranUG:HG, aryiel SEVIORE, arylic) (i SACRORAT REBRAS d'%' >C
“annehnbar en VEFRMAIRYHRTY oINROGRA®, NREGR:R?, -CONROHE, -, RS0\ U CORF OB &b, Rl
‘-;‘-’ﬁ;d‘b'r_--'-'(-l |4), ‘nactth 1§E‘¥ﬁ'§der AnsprUche 1 bis 15 oder ein pharnazeutisch 46
e ‘

‘annehnbares Sglz b 'r%’\'/e(fﬂ"t?ﬂgﬁ'éac'éﬂ' [RdgmepRARIMoptylcun arriued dlkylezanrC:\lar eyeloakyRanicy-cier
dE e L B §F)8n féuPs tué par ‘ur‘1 groupe hydroxy ou alcoxy en Gi-Cq), aryle, arylgalkyle en Gi-Cs),
%dl Zln, 1ns é?c%% © en Ca2 -Cs, ou hétérocyciyle ; ou les deux groupes R® et R’ sont pris ensemble avec
= L I'azote auquel iis sont fixés pour former un noyau pyrrolidinyle, pipéridino, morpholino, pipérazinyle, ou

; N-(alkyle en C;-Cs)pipérazinyle ;

45 R® représente H ou un groupe alkyle en C1-C, ;
R® représente un groupe alkyle en C1-Cs, CF3, aryle, aryl{alkyle en C1-Cs), aryl{alcoxy en Ci-Ce),
hétérocyclyle, alcoxy en Cy-C; ou NRSR? dans lequel R® et R? sont tels que précédemment définis ;
R'® représente un-groupe alkyle en C; -Cs, aryle, hétérocyclyle ou NRER? dans lequel R® ot R7 sont
tels que précédemment définis ;

60 R'! représente un groupe alkyle en C1-Cs, cycloalkyle en C3-C;, aryle ou hétérocyclyle ;

' R'2 représente H ou un groupe alkyle en C-Cy :
et Ch
p représents 0, 1 ous 2 ;
. ou un sel pharmaceutiquement acceptable d'un tel composé,
65 qui consiste : _
' a) & faire réagir des composés de formule
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noo-.-—.. B

d; e. Behandl ung von BI ut hochdruck ‘Her zschwache oder N ereni nsuffizienz.
Verbi ndung nit der Fahigkeit, die neutrale Endopepti daHﬂlﬂLmjﬂ"ﬂ lﬂﬂ IHI.IIZU
inhi bi eren und dadurch Abbau von ANEPARAE8ABIdern und

bt ol ogi sche Wrkungen zu verstarken, zur Verwendung in 50 dér Nedizin,
|hsbesondere fU di e Behandl ung von Bl ut hochdruck, Herzschwache, Angi na,
N ereni nsuf- fizienz, pr~nenstruellem Syndrom zykl I schem Odem

NMeni er e- Kr ankhei t Hyperal dost er oni gnfls (pringr und sekundar) odor

Hyperkal zurie. 19. Verwendyng el ner{ Ver ung mt der Fahigkeit, die
neutral e Endopeptidase E & 3.4.24. 1Ngu/ nhi bie- 65 Zur

ren,
Her st el | uhg ei nes Medi kane zum ( ndern von Abbau (ﬁl\E und danmit
Zum Ver st arken seiner diureti d d nur-et BSK W

neut

Ver wendung ei ner Verbi ndung mi de Fahi gk@l t, di ‘@Eggdqr}épt | dase
E: C.3.4.24.11 zu inhibie- 13 e EP0274 234 Bi

14 YN 4 11111 I Rll d>|c ren und dadurch Abbau von ANF zu verhi ndern und

danit seine diuretische untl nat Hﬂéiet i sche Wrkung zu verst qggen, zur

Herstellung el nes Medi kanents f i e Behandl ung von But hochdr uck,

Herzschwa- che, Angina, N ereninsuffizienz, pr~nmenstruellem Syndrom

#ykl i schem Oderﬂanﬂ\mnetﬁers BORAAIRe RE soritifels que pedcétiommentaidiinisaBY etpie! iopm définimgur RS

sekunddr? oder wekripteeiion de ta grovpg véewtﬂlmg'welienent puésetti ptdBYicpt et send taiefiue

(1) oder (11) rfi&tms equnBpt Rﬂér‘emweﬁb%“%'ﬁ@eﬁeﬁdﬁs Blevros grofegiay's elpssisges de

Medi kament s f arl@ Bndiomgqiferaeenyliaue o ROBPIREHE R GPTORRS deremplechwi che, Angi na,

Nieren- insuffizienz, pramehstruellem Syndrom zyklischem Cdem

Meni er eKr ankhei t Hyperal dost er oni snus ( rinfryund sekundar),

Hyper kalZurie, daukom Asthma, Ent 201 hrmerz, Epilepsie, Gen(ltser-
;) t krankungen, Denenz ,und geri cher Verwi rrung, Fettsucht und
Gast r0| nt esti nal st 6rungen ( 5nsbesonder rrhog und irritak) em Rel zkol on),
Byperreni smus und Modul at | on ~d\r Mage se- kretlo P tansprUche f Ur
f.iol gendey Vertragsstaat: CONH 1 rfa{&en zum
_Herstel(i’an ei ner Ver bi ndung der Form"sl 1 14
_ 13 CO,R

R ozc

1

(V)

b) & dventuellement soumetire le produit & une réaction de transformation chimique classique ;
c) dans le cas oU l'un des radicaux R'® et R'*, ou les deux, représentent indépendamment un
groupe alkyle en' C1-C¢ ou benzyle, a éliminer ce ou ces dits groupes ; ou dans le cas oll I'un des
radicaux R'3 et R'4, ou les deux, sont des groupes protecteurs classiques de la fonction acide
carboxylique, & éliminer lesdits groupes protecteurs de la fonction acide carboxylique ; et, dans le
cas ol R® comporte un groupe protecteur, & enlever ledit groupe protecteur ; pour donner lo
composé de formule (I) dans laquelle R et R* représentent tous deux H ou dans laquelle I'un des
40 radicaux R et R* représente H et I'auire est un radical alkyle en C1 -Cs, benzyle ou un autre groupe
formateur d'ester biolabile, et
d) éventuellement & estérifier le produit dans lequel I'un des radicaux R'? et R'* est un groupe
alkyle en C4-Cs, benzyle ou un groupe protecteur classique de la fonction acide carboxylique et
l'autre représente H, avec un groupe formateur d'ester biclabile suivi de I'élimination du radical
45 alkyle en ci-cg, benzyle ou du groupe protecteur de la fonction acide carboxylique pour donner le
composé de formule (l) dans laquelie 'un des radicaux R et R* est un groupe formateur d'ester
biolabile et l'autre représente H ; ou & estérifier le produit de formule (I) dans laquslle les deux
radicaux R et R* représentent H avec un groupe formateur d'ester biolabile pour donner le composé
de formule (f) dans lequel les deux radicaux R et R* sont des groupesformateurs d'esters biolabiles,
50 et :

e) éventusllement & former un sel pharmaceutiquement acceptable du produit.

2. Procédé selon la revendication 1, dans lequel on fait réagir les composés de formules (lll) et (IV) dans
un solvant orgariique en présence d'un agent de condensation diimide et en ce que ledit agent est le 1-
56 éthyl-3~(diméthylaminopropyl)carbodiimide ou le N,N'-dicyclohexylcarbodiimide.

3. Procédé selon la revendication 1, dans lequel tant R'® gue R'* sont des groupes benzyle ou dans
lequel I'un est un groupe benzyle et l'autre un groupe alyle en Ci-Cg ou un autre groupe formateur
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O o y
200 A2R

R T o TIARINILN

4 CORC2 ... 30 worln A elnen 4- bis 7-gliedrigen carbocycl i schen
R ng vervolistandigt, der gesattigt oder nonoungesat- ;. tigt
sei'n kann und digeter lgdgmbahdﬂfsaledusl le produitnderformulet (Breshsoymis ait wrnegwdrmeodem catalytique
‘tngesf t t i gt en PUrcideNer da cehiostdp demule £ [densyladueisc Reh RRiremgéskent] davs idewx H e dans
kann; B (CH2) feauelie.gesppetivemant iu représoniadd ¢ diputre rapedspnte/engrduph alkyi@ert GitCs @3un autre
jedes von R umgeup fommeiayhdnger 'ohbﬂe@tnw:m Hans fague! l|'n @eead'cax@eta‘trwmw ¥e
bi ol abi | & est &rHPY é@f‘ﬁjé" &-bp ét yeruslleraant hydrolysg pesr 0('119(3JIi ggMegse qestormuiro(t) faps
R3 unabhangi g'ﬁqé‘?ﬂélﬁleéﬁ 'ePGs?"“’@?m'Glde%'Ryl oder O CD4 AI koxy bedeuten und

:g g7 gcf\lok?/lf’ &2,6 C?o a d atloni gns leq n esr |c 1?“lrelf;lrn groupe t-

b ”" ORI ) N e av ? e tl ‘F {e Oun% r‘%é ﬁnF ee(%gr uel lPélX)d:st
aux 8& s nt Ia (3] r Pﬁpe h rqen% 8 , ot dans
it Ibm t

odée’ C0- €%- Al
drog ggu c%é?ﬁe f%mulf {

-ausgev\/dhlt au

G -.CG Al koxy- ZQ\S,

Aryloxy, Aryloxy- terocycl yI Het erocycl yI oxy - NR6R?7,
#NAR CORgy 5, Nm&&%lon 1&@0&%§B;Zmn 1 Sﬁns re Pégrégente EHRL bt 68 un nm&ntrbﬁémpﬂé
wobei R6 uUnd Red !4 808 8@ laq@3Mehdodin dids riclicalodin Al kweprége‘éfeﬁaé;d&qua A€M, un groupe
(gegebenenf al lakyis 6P 61- CJbU@fdron.@b‘b&ﬁylHydrOXy oder G - C4- Al koxy), Aryl,

Aryl - (Cl-C4-al kyl), C2-Cs -Al koxyal kyl oder Heterocyclyl si nd oder di e
bei den G upgiePrdeBaslisiabn Y renétRIRBIGR N, ddnk ledesNASbprésents Qltiz)s, RN refitenti it egB apridents
sind, eine PyncClad dpangdnt aindPh tecforimtlieno- ,  Mor phol i no-, Pi per azi nyl - oder
N-(C C4- Al kyl ) - pi perazi nyl gruppe bilden; R8 H oder C -04-A kyl ist; 50
RO C -C4-A kyl, CF3, Aryl, Aryl-(Cl-C4 1), Aryl-(Ca-C4-al koxy),

Het erocycl yl , Cl- C4- A koxy oder

S : : 2

5 ' )
(./ cncn

RO C 2

(z1)
30

dans laquelle R, R?, A3, A* et R% sont tels que définis dans la revendication 1.

-:-. - 7. Procédé selon la revendication 1, dans lequel ledit groupe formateur d'ester biolabile est un groupe
.. 8. 1-(2,2-diéthylbutyryloxy)éthyle
: 2-éthylpropionyloxyméthyle
1-(2-éthylpropionyloxy)éthyle
1-( 2,4-diméthylbenzoyloxy)éthyle
a~benzoyloxybensyle
40 1-(benzoyloxy)éthyle
2-méthyl-1-propionyloxy-1-propyle
2,4, 6-triméthylbenzoyloxyméthyle
1-(2,4,8-triméthylbenzoyloxy)éthyle
pivaloyloxyméthyle
45 phénéthyle
phenpropyle
2,2, 2-trifluoroéthyle
1- ou 2-naphtyle
2,4-diméthylphényle
50 4-t-butylphényle
' ou

5-indanyle.
8. Procédé selon la revendication 6, dans lequel R, R2, R? et R* représentsnt chacun H et dans lequel le
66 groupe carboxy CO2R* est fixé en position-3 ou 4 sur le noyau cyclohexane et a une stéréochimie cis
par rapport au groups amide.

9. Procédé selon la revendication 8, dans lequel R, R2 et R3 représentent chacun H, R* représente CzHs

124



e

NR6 R7 darstellt, wobei 'Rs und R7 wie oben definiert
""-64 Al'kyl , Aryl, Heterocyclyl oder NR6 R7 bedeutet, I !! ma DMI“M
soben defi nlert sind: F* 1 Ca-C4- Al KR 0 2tB28B 1y ¢l oai

Heterocyclyl ist; RL 2 H oder C -C4 Al kyl bedeut et und 55 Nul I,

1 odor 2 I St der eI nes qxl)jhar tis zes hi evon, das

re :
f ol genden Scl’? f"ts'# A xthm 71 eﬁg'ﬁe %Pﬁﬁ't 8'3 e L‘? Qs EPIRIA °i§2‘"‘|3
wC par rapport au groupe’any > R
1_Lo P ce&z%j,orj une'?kumconque des revendications précédente quel hAre @n un group
2" Ik ] - tkynyl 2 5'-05
R3 Wi e ot;ﬁé L@es" Gh s X T ety arokirdhyle %E’: awp ete,i.esfwg,m% 45

—r eaktive ts g, substltu éHQH%r BJ Litbx{ ek © @P%B bg! %192‘? e?atczlc‘i i cyclaikl
“Rl4'wie fO RghdieR -.rdeézbmeeauean 1dn 0345 IRREFTERNC,H.C, ReI8snylARInk O lé 6! %1-08
far5 bonsaur es Glishpg MR G126 5sutnefAido, dRURnaritd) Retsfedr Db TGN o B8 borz6yiafo. 2
10
RS 2 11. Procédé selon la revendlcatuon 8, dans lequel FBat-R* reprdsankent tous ddux H, R? et R? représentent
. :‘-.-@2R tous delpM)l, 1RRgfdpe2CO,R* est fixé en position-4 sur le noyau cyclohexane et a une stéréochimie
cis par rapport au groupe amide ot dans lequel R5 est un groupe n-propyle, méthoxyéthyle, 2-
méthoxyéthoxyméthyle, 2-butynyle, 2-cyclohexényle, tétrahydrofuranyle, 4-pyridylméthyle, 2-imidazotyl-
16 méthyle, acétonyle, éthylsuifonyiméthyle, benzénesulfonamidométhyle, n-propylsulfonamido ou 1-mé-
thoxycarbonylaminoéthyle.

12. Procédé selon la revendication 6, dans lequel R et R* représentent fous deux H, R? et R? représentent

tous deux H, le groupe GO2R* est fixé en position-3 sur le noyau cyciohexane et a une stéréochimie

20 cis par rapport au groupe amide et dans lequel R est un groupe n-propyle, 2-méthoxyéthoxymséthyle,

2-butynyle, 2-propényle, 2-butényle, cyclopentyle, cyclohexyle, 2-cyclohexényle, cyclopropyimsthyle,

tétrahydrofuranyle,.'-4~pyridylméthyle, n-propylsulfonylamino, benzénesulfonylaminométhyle ou benzoy-
laminométhyle.

25 18. Procédé seion la revendication 6, dans lequel R représente H, et R* représente un groupe éthyle et
dans lequel R? st R? représentent tous deux H, le groupe éthoxycarbonyle est fixé en position-3 sur le
noyau cyclohexane et a une stéréochimie cis et R® est un groupe 2-méthoxyéthoxyméthyle, n-propyle,
2-butynyle, 2-propényle, cyclohexényle, cyclohexyle, cyclopentyle, cyclopropyiméthyle, tétrahydrofura-
nyle, 4-pyridyiméthyle, benzénesulfonamidométhyle, benzoylaminométhyle ou n-propylsulfonamido.

30 .
14. Procédé selon la revendication 6, dans lequel R? et R? représentent tous deux H, le groupe -CO2R* est
fixé en position 4 sur le noyau cyciohexane et il a une stéraéchimie cis, R® est un groupe 2-
méthoxydthoxyméthyle et soit R est un groupe 5-Indanyle et R* représente H, solt R* est un groupe 5-
indanyle et R représente H.
- Revendications pour I'Etat contractant suivant : GR
1. Procédé de préparation d'un composé de formule :
e | 40
N 5 < a/ Rz
o 45 / \ /
M /\
R°2 ' \ 4
. 50
» cozn
: (1)
85

dans laguslle
A compléte un noyau carbocyclique ayant de 4 & 7 chalnons qui peut &tre saturé ou mono-insaturé et
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_."30'.'T'-'." R -erhalten wrd, b) gegebenenfalis: Unterwerfen des Praoduktes
.,-el ner herkbnmi i chen cheni schen Cberft hr ungsreak- ti on&l“m\ml““mw!“ﬂg\e~ c)
i'm Fal | , dad e| nes oder bei de von REBOWRTd 2BAB1unabhgn

Benzyl sind, '-ti' ' 35 Entfernen el ner oder bol der *di éser G uppen;
gder: im FaII daS ei ne oder beide von R13 und R14 herkomm i che

Gar bonsaur es cAiPeY &) p?é?ﬂ“@!'?‘i’éf"t EH?W‘%ran‘é‘na“@fer“m(éﬁr%@%ﬁl%‘iﬁ@ﬁ%l% dnsatBens oufd
m Fal |, daB ‘n‘° s ; ne S&gg e ent hal t, Entfernen der Schutzgruppe

: ﬁdl{] %53 HoRapior spfier
wobel dl e Ver Pme F%éptn‘?amra%q-h N grP%oedlkylegn &1%1 ei dEnofw

‘Eifid” oder worF fo t o |
GdOI’ si né aIt ?%’ f?(? '%‘:fla i e::; ee:f" dende G uppe darstellt, und -

A0 Pr odukt e rin nes

find R14 G s A?‘ o A R A Sk L
!;gedeut et und gas andere H [ st mt ei ner biolabilen esterbil denden G uppe,
.gefol gt yon dﬁ‘ g;n‘i‘d' gupg%fkylg)en el Cs.'%‘kgﬁﬂe en (%Qflzwxynylé)g@ £2-62 RRDSAYNE S5 Co-
schat zgr uppe, cYORRlbalkjieCendS-6), BRVRRENGIS fen COCTEBAIcoky on GLAINRERY, MreBoRYOiHsBO,Re
eines von Ru oupb R&s éﬁh@@g&t@éester bi | dende G- uppe bedeutet und das
andere Hist; o@drObroVﬁH apiesmces sudstdUlal @8 of Qlusiéls substituants eASISIE barfnl Ibs rabRhuxN
sowohl R al s gaksgBndRhydiolye dietidy 6dh, CGsl hdrel@dicdy @h aids SflcoRy e 10210, @REWIESh C:1-Cs),
Gruppe, obei cydpalkyls ol 0kC;, dgtloakedylsedn C:+Q,, &ylaadriiexp, anfldxgalcod leh IT,-EOMadérodycigb,S
_'auch R4 bi ol ahdtdrecyeigibway INFE B FNRE CORY NRE 8O NGONBARY, -8, -§O),a e rCOR! add -COBR'E den
éi nes phar nazeankiesgeisannehnbar en Sal zes des Produktes, so 2. Verfahren
nach Anspr uchR%et Rioeprésedient chissuliinddpendpammede H, Frogronpb alk)(lele_ra91 -@incyclobikfle émCxelnem
-r gani schen - (8ventueliement substitugspen ys wioupechydiony AnaiserineditCabiandss aryl(alkyle en Ci-Gs),
D i-mi dkotedenssledxyateiei et B4 -Ganpie setdroqycivie r: e esudatx draupe/RP tegR” ont pris ensemble avec
At hyl - 3- (di mel a9t Avaualdis e yikss-reefesEmeN q“@ﬁ“dﬁ@?"d'w'wplpﬁﬁdﬂ‘ydﬂ%ﬂ@kvl eipdrazivlie; q¥ d
TSt 3 VerfaHr(@fY'er?a‘&% Sfegiee 1, worin sovvohl R13 aI s auch R14 Benzyl
“$°fid~ oder wor FhroBfeFRI hak, roypg alkylg en C1-Cs ;

s Ayl ofir e 9%@? g eni d?*aﬁc'fal' e;fvtggtsrﬁ?w%gh% ¢ ﬁg“d@gﬁg Fal

e ef'ai e e °'sd%‘19 i %
: SEOU e al le Flé?er%%ce:lge hgg’ ﬁ(@?ueprfat I§4src]>gt

eide H SI nd Q
..:-831 ternative b ﬂe%éﬁ% fito R %[u&' 3! E%ﬁ'%‘-@f %Pd?o%lk%gﬁ&} &}, aryid'dd n&@r[:éyﬂuyngas Produkt,
wenn e' n&s 13412 represente H ol un groupe alkyle en Cy-Cs ;
TR ot
P représente 0, 1 ou 2 ;
ou un sel pharmaceutiquement acceptable d'un tel composé,
qui consiste :
36 a) & faire réagir des composés de formule :

) (%

e cncx OH + H,N bl B L

A 2 2 N 14
; / B COR
45 13

s R '
SRR (XIY) (zv)

60 dans laquelle A, B, R, R2 et R? sont tels que précédemment définis, R® est tel que défini pour RS
avec une protection de tout groupe réactif éventuellement présent, et R'3 ot R'* sont tels que
définis pour R et R?*, & I'exclusion de H, ou ils représentent des groupes protecteurs classiques de
la fonction acide carboxylique ; pour produire un composé de formule :

86
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EPO 274 234 Bl * L M ! Svon Rund R4 O -Ce-Al kyl ist,
gegebenenfal I s zur Verbi ndung der Fornmel (1), worin “a “‘?““‘EI nd,
hydrolysiert wird. 4. Verfahren naclfP/h3t4r3pdiB11, vvorl mﬂ ﬂ |

R4 tert. Butyl ist und das andere Methyl, Athyl * ek Bt‘snzi/l
darstellt, und worin das Produkt der Forrrel (V) mt Tr|fI uor essi gsaure
behandel t wird, wobei die Verbindung der ,fFornmglh (1) erhalten wird, worin
el nes von R und R4 Hist und das ander bb . Athyl oder Benzyl
darstelit, und worn das Produkt gegebegentdl | s zur Verbi ndung der For nel
(‘F,)__ worln R und R4 bel de I-h%l nd hydr o ysfert oder hydriertzwi rd. 10 6.
\Vierf ahr en nach Anspruch 1, wo A diJe/Be utung (CH2) PLRund n ei ne
ganze Zahl von 3 bis 6 ist und HeR, /edes VegnR_und inapdangi g H,

G -“Cs- Al kyl oder Bsnzyl darstellt. 62 Verfahren nach BLuUch 1, worin A

di e ‘Bedeut ung (CH2) 4. hat: 13 R darstellt und B (CH2)Z Tst,€ die

Ver\’)ndumg der Forrrel (I}! ®*L Fornel 15 20 R CHCH2
RO~ C/R Kii OR -

(,.IL-) 2 v 2~~ 26 aufweist, worin R R2,

R3, R4 und R5 wie In Anspruch 1 defini er(t)5| nd. *7. Verfahren nach Anspruch
l worin die alternative ‘biolabile esterbil dende G uppe

1 (2, 2- Di%at hyl bl@)*:?;wyﬂueﬂement soumettre le prqgmg $elctionle Arersformatiopehimigueasiagsipehy | |
E2{:2- At hyl pr opi 9rfgroleygas FEHYP deﬂmelzaua gty Pl ey, copEpentanhiptiépe@mment un
d- Benzoyl oxyben@§ipp akyip B@ﬁz PE)R m,ﬁﬁ"mmzfm %d'ts«omuaﬁ | OR RS XY c38-q3 g s

24,6-Trinmethyl B ?Fz' GUX1 SQ"E dgs groyges protacts 89 8 {p) forptipfy pcide
Pi val oyl oxynet h Fer '@H P’°t° “25 98 Ifonc %@F'd" /@&' PRYYlique ; gjgdans le
2 Napht {7l . 2, 4 af)lollfe Jpc/;o ue cte it gsonRe P tqcﬁaran ur dg:Ener

Ver fahren nach ittt ”e' h"éHSH ‘@@%ﬁe "s ?’ﬁ "\‘t%f’?sn
sich die Car bo&xlgjsg el gﬁi’epre ot g}ﬁ 42408 eé’t“é'lr %bgg gf 9 ou “" au 9 groupe
de

Gyek-ohexanr i ng E&E "'°'r‘i"'°affa . Bl e s O GOTS 6 é% * 81 PR °
t erifler t s lequ al t R™ @

duf el sty 9. Veg,f@ £8,-8 % oh%ll,}"&‘é L

m die, = eut Uﬁéj@ : e Hn et\.NQﬁ gtbupd E)Bn%u £ Bt g‘%ﬁmpﬁo: Bu radical

3 des diRyklem Y@PEénE‘ﬂ@&u ALhrbupd PotddRG deNa RAZIH addd caﬁ)b)?ylique pour donner le
composé de formule (I) dans laquelle I'un des radicaux R et R* est un groupe formateur d'ester
biolabile et l'autre représente H ; ou 2 estérifier le produit de formule (I) dans laquelie les deux

. 30 radicaux R et R* représentent H avec un groupe formateur d'ester biolabile pour donner le composé

de formule (I) dans lequel les deux radicaux R et R* sont des groupes formateurs d'ssters biolabiles,

et Y] f

) éventuellemerit & former un sel pharmaceutiquement acceptable du produit.

tur

+:35-~2, 'Procédé selon la revendication 1, dans lequel on fait réagir les composés de formules (Ill) et (IV) dans
un solvant organique en présence d'un agent de condensation diimide et en ce que ledit agent est Is 1-
éthyl-3-(diméthylaminopropyl)carbodiimide ou le N,N'-dicyclohexylcarbodiimids.

3. Procédé selon la revendication 1, dans lequel tant R'3 que R'* sont des groupes benzyle ou dans

n 40 lequel 'un est un groupe benzyle et l'autre un groupe alkyle en C1-Cs Ou un autre groupe formateur

d'ester biolabile, et dans lequel le produit de formule (V) est soumis & une hydrogénation catalytique

pour donner le composé de formule () dans laquelle R et R* représentent tous deux H ou dans

laquelle, respectivement, I'un représents H et I'autre représente un groupe alkyle en C1-Cs ou un autre

groupe formateur d'ester biolabile, et ol le produit dans lequel 'un des radicaux R et R* représente un

45 groupe alkyle en C1-Cs est éventuellement hydrolysé pour donner le composé de formule (I} dans
laquelle R et R* représentent tous deux H.

4. Procédé selon la revendication 1, dans lequel I'un des radicaux R'? et R'* représente un groupe t-
butyle et I'autre un groupe méthyle, éthyle ou benzyle, et dans lequel le produit de formule (V) est
50 traité avec de I'acide trifluoroacétique pour donner le composé de formule (I) dans laquelle Fun des
radicaux R et R* représente H et l'autre représente un groupe méthyle, éthyle ou benzyle, et dans
leque! le produit est éventuellement hydrolysé ou hydrogéné pour donner le composé de formule: (I)

dans laquelle R et R* représentent tous deux H.

--- - 56 - B - Procédé selon la revendication 1, dans lequel A représente (CHz), st n est un nombre entier compris
entre 3 et 8 et dans lequel chacun des radicaux R et R* représente, indépendamment, H, un groupe
alkyle en C1-Ce ou un groupe benzyle.
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AT dgr uppe ci s- Stereocheme aufwei st. 10. Verfahren nach eine

vor her gehenden Anspruch, worin Rs C2-C4- Al kyl, C2-C4-Al Hm“!&muull‘ Imuumw
-?CZ CS- Al ki nyl, Cs-Cs-Cycl oal kyl CsEIEIQZDyealbaI kenyl , do
-f"(')d'ef Tetrahydr of uranyl bedeutet oder worin Rs Cl-C3-Al kyI substitul ert
“durch G - C3- Al kox G - CG Al koxy- (C2- C4-al koxy), Cs-Cs-Cycloal kyl, 4U
2-Pyr i dyl , So- Prasidh 5o, rovendicalion, Kitsdgauel Ameeaas (Resly BT ERAGIBHA 648, oprésente
- G- Al ky! sufCHengApondest singi 2Ap feule syl f onani do, Aryl sul f onami do,

Fet eroar yl sul f onani do oder Benzoyl am no_darstellt. 11. Verfahren nach

en, R2 und R3 beide H darstell en,

;Aaspruch 6, worin R und R4 beide H bef
die - G uppe C021F4 sich I Iung 4 des Cycl ohexanri nges
[ 60 her eochem e auf wei st

befindet und in bezug auf di® Am dgru 3

und worin R5 n-Propyl, Met hoxy\a{ hyl, 2-Butinyl, 2-

“€yclohexenyl, Tet rahydrofuranyl c ri dyI AHE r8azol yl net hyl ,

_..Acet onyI At hyI sul fonyl nmeth Benzol sul f onam do -fﬁ'opyl sul fonam do

1- I\/Et hoxycar bonyl ani n8 ézchyl bedeut &2)3; 12. Verfahrern2 nach Anspruch 6,

-worl n R und R4 beide H bedeuten, R2 und bei de H darstellen, die 55

€&y uppe CO2 P.4 sich In Stellung 3 des Cycl ohexanringes befi ndet und in

‘bezug auf di edaheiag@Ns!RI®, BRI, B¢ ot H ARG GUS! Bfinfblfaleh Fverididgtion®r i N Rs n- Propyl,

2- Met h- opgyat hoxynet hyl, 2-Butinyl, 2-Propenyl, 2- Butenyl, Cyclopentyl,

‘;‘;ycl ohexyl ,7. 2rroyscié @&\@NEI’an,dlc@ﬁﬁh Cﬁhﬁﬂpgderﬂﬁdlﬂ’gydupe fE&ﬁaleﬂMé&eabluhﬁlB)ébt un groupe
4-Pyridyl me- t hyt22-tiséRypyyiegyléthgaam no, Benzol sul f onyl am nonet hyl oder

=Benzoy| am nomet [2ythylpsplonyl@yméthylelEP O 274 234 Bl 1111111 1 111111

LI 1113, Ver f alin@éthrierogionioagdthytoh 6, worin R H bedeutet und R4 Athyl ist

4nd ‘wori’ R2 und-@8dipéthilbenzpyiy)éthidd i en, di e At hoxycar bonyl gruppe sich In

“Stellung 3 des @perwrewbIEyitges befi ndet und cis- Stereochenie aufweist und

“WOTi n RS 2- Met hdsheneaylex ﬂ’@)t“hyl n- Propyi, 2-Butinyl, 2-Propenyl, Cycloh-

f-exenyl Cycl ohe 9’“" E‘P ﬂlé( 'P"° Iopropyl met hyl , Tetrahydrofuranyl :

- Pyr i dyI net hyl , g omet hyl , Benzoyl ani nonet hyl odor

-n- Pr opyr€ul f onarlj s'f"é”let 'ﬂm’\?é}‘)? ?en nach Anspruch 6, worin R2 und R3

“hel de ind, di %’ %‘{"TJ' 'B%th R4 sich in Stellung 4 des Cycl ohexanri nges
igefindet -.und ci Qchem e aufweist, R5 2-Methoxyat hoxynet hyl ist und
' -Ueder R 5-Zn azryt‘f;,u llgghﬁéf H bedeuten oder R4 5-Indanyl und RHsind. I O

S 80 *1- ou 2-naphtyle-
" 2,4-diméthyiphiényle .
- 4-t-butyiphényle
e . 5-indanyle. -
35 . ’ .
8. Procédé selon la revendication 6, dans lequel R, R?, R? et R* représentent chacun H st dans lequel le
i groupe carboxy CO2R* est fixé en position-3 ou 4 sur le noyau cyciohexane et a une stéréochimie cis
‘e~ - .. parrapport au groupe amide.

40 9. Procédé selon la revendication 6, dans lequel R, R? et R? représentent chacun H, R* représente CaHs
et dans lequsl le groupe éthoxycarbonyle est fixé en position-3 sur le noyau cyclohexane et a une
stéréochimie cis par rapport au groupe amide.

10. Procédé selon 'une quelconque des revendications précédentes, dans lequel R3 représente un groupe
45 alkyle en C2-Cs, alkényle en C2-Ca, alkynyle en C2-Cs, cycloalkyle en Cs-Cs, cycloalkényle en Cs-Cs,
alkylsulfonamido en Ci-Gs, ou tétrahydrofuranyle ou dans lequel R® représente un groupe alkyle en C;-
Ca substitué par un groupe alcoxy en Cy-Cs, alcoxy en Gi-Cs(alcoxy en Cz-Cs), cycloalkyle en G3-Ce,
4-pyridyle, 2-imidazolyle, alcanoyle en Cz-Cs, (alcoxy en Cz -Cs)carbonylamino, (alkyle en Ci-Cs)-
sulfonyle, {alkyle en C; -Cs)sulfonamido, arylsulfonamido, hétéroarylsulfonamido ou benzoylamino.
60
11. Procédé sslon la revendication 6, dans lequsl R et R* représentent tous deux H, R? et R® représentent
tous deux H, le groupe COzR* est fixé en position-4 sur le noyau cyclohexane et a une stéréochimie
- ¢is par rapport au groupe amide et dans lequel R® est un groupe n-propyle, méthoxyéthyls, 2-
. méthoxyéthoxyméthyle, 2-butynyle, 2-cyclohexényle, tétrahydrofuranyle, 4-pyridylméthyle, 2-imidazolyl-
65 méthyle, acétonyle, éthylisulfonylméthyle, benzénesulfonamidométhyle, n-propyisulfonamido ou 1-mé-
' thoxycarbonylaminoéthyie.

12. Procédé selon la revendication 6, dans lequel R et R* représentent tous deux H, R? et R?® représentent
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P ' "ntansprUche fIr f ol genden Vertragsstaat:
Harstel | en ei ner Verbindung der Fornel 16 2 T“ [ r“ﬂ”lﬂ“l“Lzo
B CN . N EP 0 274 234 B1 ! LL
2 ciu R

CCoR wor 11 A "'”?e,éﬁ“;‘ppoia i .,e@(; *'ﬁe%v
t

vervol i st andi g\i

% (_B‘o [:fe 'E’&a}ﬁ’eﬁl{clgq ] et a une stéréochimie
yegebenenf al | &, %g

" gro pe fpr A xy-éth fg:% hyle,
{ é
30 gll edr mgﬁ{%ocyd&]fsoc é’n Syl en5| erpﬁsel nﬁ}? ﬁ’

%exy
darstellt WO e| ne ganze Zahl von 1 b| s 3 ist; Jedes von R und R4

nnab hANGi g 13, plebsdsQebh K lovenBEREY b, RAEIeqt) REefédaftt 'ﬁa&c' PhEroftsdahi8 h igfoupe éthyle
Bsterbil dendeqyéss Ydpél Fb%dﬁﬁeﬁl’ésenght thlisQEB! H,Ge gropd eﬁbﬁérbdn?lﬁ ost3s en position-3 Ie
Und Ra unabhaRpeliag cychBiahsothd, unEblsrsbdnmfigte &ﬂ‘ﬁ"esﬂﬂ\%’ (e thBlykRymBRAS Wdpyle,
‘RS Gio- C6- Ablityryle, &-probbnyR| deiBexinylelcycionehiik, dydidpentdis, Wycléﬁyﬁﬁth@lh,ktbwy&mfura-
C3 7- Cycl oal kyis, A-pilyCEtHppChenstnesulicaayidomdtiyie BenddylemingmétyNRaivpro
“NR8SO2R9 oder eine gesattigte heterocyclische Guppe darstellt oder
O - CO Al kyl14s Bivsddé tseibretatreveintioation®| deas lequbk R? ordd représeriinbiotd deweR e proapes- GOyt fest
‘aus Hal ogen, fispderorgsitiofi4 €5 -id\nkyem \cyci@txaB8 - dtiiida mrey akloéobimie cis, RS est un groupe 2-
C1- C6- Ai Koxy - (néThoxgétheniykéithyig ot sGIBR EGFt-udgriupa’-lgdnyle €B QB‘inréwote H, soitEY} cistbal dkang b-,
Aryi, Aryl oxymdawylebﬁyap(e@ﬂim ai koxy), Heterocyclyl, Hoterocyclyl oxy,
"-NR6R7 - NR8COR8, -NR8SCR2R9, -CONRG6R7, -SH, S(O) pR 0 -CORI" oder -CO2R2
T'st, wobei IR6CemRPsfRye t?ﬂ%l-%(yh@'l‘ﬁef‘@\ﬂ)eqaﬂ?aﬁve'@ca@& JAl kyl, C3-C7- Cycl oal kyl
(gegebenenf alls su st ituiert durch Hydroxy odor Cl-C4- Al koxy), Aryl,

’;;meaoei"%am&aﬁw et e B e . B PR DL ERE o0

sind, eine 4O verb dk{i}/g&% | nyl -, Piperidino-, Mrpholino-, Piperazinyl-
oder N(C - C4 %PQ pi perazi nyl gruppe bi | den R8 H oder C, -C4- Al kyl ist;
“R9 C0- C4;A kyl, CF3, Aryl, Aryl-(C -C4-alkyl), Aryi-(C, -C4-alkoxy),
Heteropcﬁl yl, Cl C4- Al koxy oder

. 2
N R>

C!HCH

v
, o / 2 \—;\ R

'U—ID

(1),

R02

worin A einen 4- bis 7-gliedrigen carbocyclischen Ring vervollstindigt, der gesittigt oder monoungesit-
tigt sein kann und der gegebenenfalls an einen weiteren gesiitigten oder ungesittigten S-oder 6-
40 gliedrigen carbocyclischen Ring kondensiert sein kann;
B (CHz)., darstelit, wobei m eine ganze Zahl von 1 bis 3 ist;
jedes von R und R* unabhéngig H, C1-Cs-Alkyl, Benzyl ader eine alternative biolablle esterbildende
Gruppe bedeutet;
R' H oder C1-C4-Alkyl ist;
45 R2 und R? unabhiingig jewsils H, OH, Cy-Cs-Alkyl oder Ci-Cs-Alkoxy bedeuten; und
R5 C4-Cg-Alkyl, C2-Cs-Alkenyl, C2-Cg-Alkinyl, Aryl-(C2-Cs-alkinyl), Cs-C7-Cycloalkyl, C3~C7-Cycloa-
lkenyl, C1-Cg-Alkoxy, -NRPR?, -NRECOR?, -NR®SO,R? oder eine gesittigte heterocyclische Gruppe
darstellt oder C1-Gg-Alkyl substituiert durch einen oder mehrere Substituenten ausgewéhit aus Halogen,
Hydroxy, Ci-Cg-Alkoxy, Ca-Cg-Hydroxyalkoxy, Ci-Cg-Alkoxy-(Ci-Cg-alkoxy), Cs-C7-Cycloalkyl, Ca-G7-
50 Cycloalkenyl, Aryl, Aryloxy, Aryloxy-(C1-Cs-alkoxy), Heterocyclyl, Heterocyclyloxy, -NR®R7, -NR8 COR?,
-NR®S02R?, -CONR®R’, -SH, -S§(0),R'%, -COR'* oder -CO2R'2 ist,
wobei R und R’ unabhingig jewsils H, C1-Cs-Alkyl, Ca-C7-Cycloalkyl (gegsbenenfalls substituiert
durch Hydroxy oder Ci-Cs-Alkoxy), Aryl, Aryl-(C1-Cs-alkyl), C2-Cs-Alkoxyalkyl oder Heterocycly! sind
oder die beiden Gruppen R¢ und R7 zusammen mit dem Stickstoff, an den sie gsbunden sind, eine
-85, Pyrrolidinyl-, Piperidino-, Morpholino-, Piperazinyl- oder N-(C1-Cs-Alkyl)-piperazinylgruppe bilden;
R? H oder C;-Ce-Alkyl ist;
R® C1-Cs-Alkyl, CFs, Aryl, Aryl-(C1-Cy-alkyl), Aryl<(C1-Cs-alkoxy), Heterocyclyl, Cy-Cs-Alkoxy oder
NRER? darstellt, wobei R® und R7 wie oben definiert sind;
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--F’s’R'G-R'r"'darsteiIt wobel R6 und R7 wie oben definiert sind; -50
'C 'C4- Al kyl, AryI Heterocyclyl oder NR6R7 bedeut ‘m\H\'n\“W V\A e
Gben-definiert si nd . EP 0274 23881 Cl M

odert

€3--C7-Cycl oal kyl, Aryl oder Heterocyclyl ist; R12 -4-A Kyl
Bedeutet und p NuII 1 odér 2 ist. oder eines pharmazeutisch annehnbaren
_sa,l zes hievon, dH% CdﬁeAlh(bngsérmmcﬁmhwet NB° R’ ipbdeutet, wabei Bl wreicR” adeobeo definiert sind;
Verbindungen derR' E6r-fiefllyl,55-C;+Cycloalkyl, Aryl oder Heterocycly! ist; ~~~~~~ 135 EP 0 274
234 Bl | R4 1i-pder £1-Ga-plicylibedeyte und1 111 1 111111 * c L M S * (A
R C p Null, 1 oder 2:ist, DO, B F L

g , ocp@r anpbgmazgmlswlagnehgbges Salq hlel/@ ader eilF&IS\@rI?@em;eﬂ]r (111 )

_.(1\/) wor|n2,: R%M Eﬁ dbeE definiert sind, Rb5 WlefL

qoF i er t t Ver 'm[lg A die edeutung (C hat und n eipg. Zeﬁ \foplq bns 6 ist
'gegebenenf al | E”dg"é°§'8f?£ und ”"iPHﬂ"gl’-Q% trierAf! £d %Snzpbqarsﬁ"hn%mgi defi ni ert

; h hg
_ &\bbgs alr escp bmlcéurn %B%gﬁﬁ'%gr St éP’?’H f gg%r “e“%é;@mvé‘?‘bﬁn&? r‘il"gsmoteurn d E&PP@? 'SEBW
1 2 25

CHCH2. CONK (V) - ' s
R130 C / 0021

ROC-

worln R, R?, R3, R* und RS wie in Anspruch 1 definiert sind.
4. Verbindung nach einem der Anspriiche 1 bis 3, worin R und R* beide H sind.

B. Verbindung nach Anspruch 1 oder 3, worin eines von R und R* H ist und das andere Ci-Cs-Alkyl,
Benzyl oder eine alternative biolabile esterbildende Gruppe darstellt oder worin sowohl R als auch Re
Cs -Cs-AIkyl,-Beqzy}é _'oder alternative biolabile esterblldende Gruppen bedeuten.

6. Verbindung nach Aﬁspruch 5, worin eines von R und R* H bedeutst und das andere Athyl oder Benzyl
ist.’ o

7. Verbindung nach Anspruch 5, worin die biolablie esterbildende Gruppe 1-(2,2-Diéithylbutyryloxy)-&thyi,
2-Athylpropionyloxymethyl, 1-(2-Athylpropionyloxy)-dthyl, 1-(2,4-Dimethylbenzoyloxy)-4thyl, a-Benzoy-
loxybenzyl, 1-{Benzoyloxy)-dthyl, 2-Methyl-1-propionyloxy-1-propyl, 2,4,6-Trimethylbenzoyloxymethyl,
1-(2,4,6-Trimethyibenzoyloxy)-athyl, Pivaloyloxymethyl, Phenéthyl, Phenpropyl, 2,2,2-Trifluoréthyl, 1-
oder 2-Naphthyl, 2;4-Dimethyl-phenyl, 4-tert.Butylphenyl oder 5-Indanyl ist.

8. Verbindung nach Anspruch 5, worin die biolabile esterbildende Gruppe 5-Indanyl ist.

8. Verbindung nach Anspruch 3, worin R, R?, R? und R* jewells H sind und worin sich die Carboxygruppe
CQOz2R* in Stellung 3 oder 4 des Cyclohexanringes befindet und in bezug auf die Amidgruppe cis-
Stereochemie aufweist.

10. Verbindung nach Anspruch 3, worin R, R2 und R® jewsils H sind, R* die Bedeutung CzHs hat und worin
sich die Athoxycarbonyigruppe in Stellung 3 des Cyclohexanringes befindet und in bezug auf die
Amidgruppe cis-Stereochemie auiweist.

s0 11. Verbindung nach einem vorhergehenden Anspruch, worin R5 Cz-Ca-Alkyl, C2-Ci-Alkenyl, Cz-Cs-Alkinyl,
Cs-Cs-Cycloalkyl, Cs-Cs-Cycloalkenyl, Ci1-Cs-Alkylsulfonamido oder Tetrahydrofuranyl bedeutet oder
worin RS C;-Ca-Alkyl substituiert durch Ci-Cs-Alkoxy, Ci-Cg-Alkoxy-(C2-Cs-alkoxy), Ca-Cs-Cycloalkyl,
4-Pyridyl, 2-imidazolyl, C2-Cs-Alkanoyl, C2-Ca-Alkoxycarbonylamino, Cy-Ca-Alkylsulfonyl, C1-Ca-Alkyl-
sulfonamido, Aryisulfonamido, Heteroarylsulfonamido oder Benzoylamino darstellt.

56
12, Verbindung der Formel (il) nach Anspruch 3, worin R und R* beide H bedeuten, R2 und R?® beide H
darstellen, die Gruppe CO2R* sich in Stellung 4 des Cyclohexanringes befindet und in bezug auf die
Amidgruppe cis-Stereochemie aufweist und worin R® n-Propyl, Methoxyéthyl, 2-Methoxy&ithoxymethyl,
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R"’@C” ~~~~~~~~ c2. - -. 30 erhalten wird, b) gegebenenf alis Unterwerfen
das Produkt es el ner herk6nm I chen chem schen Cberf mm’“ﬂg I'm
FAll; dali sines oder beide von R 3 Em@ 2R1234Jﬂhbh l der

Benzyl sind, '.' .n- o- 3 Entferen ei ner oder bel d6¥ eser "G eippen; oder
i.m Fal |, dali gel d von

co 4- d | hyl
Carb ur esc Ill d’ Fdyimagtty y bﬁ@ﬂ#@g'&‘ﬂ'}tﬂz Pekthylsuliet
nFall, dab &1{ ﬁﬁ%‘s fnarf“a%'p“a ?é'n{‘ VL IR LR e
di:e.-Ver bi ndung der For mel. (1) er hal ten wird, vvor| n R und R4 bel dg H s: ndd
odor ‘wori 0 55 NGspindd 3 das. enzyl oder
e-T el te}:nat |aé%t'gm, Enggm bﬁ%\: J’ §m93 .,.Q:P dS%G e rd o dnd zRugbae::edle
gegebenenf al | san¥egrrb HslBréideneriic® SIAIE Snd \XGJ %‘ho .ﬁeth
G- C6- Al kyl, Besgyy, @dasnyelogaoda Ke 'J:!réhb 1©.& ,a,{y
Ll'rId das ander &-Hrluﬁﬁwethfnril’r@iy@@fon Bﬂz&lﬁﬂor@ﬁﬁ\ﬁB eth

von der @mffernung der C.-Cs-Al kyl-, Benzyl- oder onsaure-
sChit:zgr uppad. Veedreluingddee Foresilgil medh hsistadh J-@briwer H bbdeute! Jhalpli EehyWst fhd woR k2 lind Re
ei.nes von R urwidRH ddrsiaiefidil Athixyearsayigidpe |str il stefthy BRR\s 096leiskatindsd Befhast und
a-nder e Hist,; caRisreothande tagimaisidersi Wortnd BK toedetisbeysthokymethyl, n-PropyftS2-Butiny!, 2-PFRErYE!
¢1), worin s ovidykloheRenyl, Syclahetyl, RiclddeittgeiciByclopropyimatilyl, Tbiebydrétiramyh akAyBdyimethyl, Benzol-
est.er.bi | dendersulanemidemstiwb Berizoxlarsnometigiuoder reRyopylsatonaiido(ist) er hal ten wird,
wori'n sowohl R als auch R4 biolabile esterbildende G uppen sind, und :)
gegebenenf ald Vepindngries Forel (h warindie Yamindseth annehnbar en Sal zes des
Bfoduktes. : 4 3‘?'[(c‘s“"Cafb%”@fﬁ;%ﬂﬁﬁgwgﬁ-cv%@wtﬁhgfmrnmphl) ﬁgﬁmwrﬂ di e I
ungen der2ES Pyglo fogrmoviheyaapamty-Si2eatioxs -PLogionpdigreii t t e
L Bhe °'fi§ e, ;ferbgywmcwoern @usiteryAfiorcsesthy kmgpidussurs,
s-
is-4- a

IIVIn f‘h‘l"’ei é Q\telht o S4. Eﬂtgl +2-{3-bytinyp-propionsiure,

N ne ° v'> Fr AR 3 B ok
NN Dicyclo exy xyl arba crlopﬁn ~2iaprag -progionsau.gg
Sowiohi-- R' 3 als ay :f"g# loh (i :Iopen\zy - -nd:ro plgr?
wnegrdas dere Qg-{ oxf& he | -c fhon yi}-2- 2- E’gﬁ Brroplonsaure.
G-uppe d i stel ta.g él@di»ﬁo d e YR cJo' (hal  en

LII'

= - 3| ns

ﬁ/drl er AQ unt er WoicRB-d4 l)-c I - -gro ion
Wrd, WOI’I n R Un@l {1H iskbc-‘fl y b‘él'll cI&Qﬁﬁ)—cWBﬁ J}l]»%{ll §nt I'Q)a‘ n%%'gg
g;Lx.Oc Al kyl lpiﬂplonﬁurﬁ,e alternative biolabile esterhbi dende uppe eut et
.fnd- Worl g das Pr @ﬂbﬂds-S-‘Mhmy’bambmmclohexyl)-carbamoyI]-cyclopentyl}-z- {(n-propyl)-propions&ure,

N 3-{1-[(cls-S-Kti'ioxycarbonyIcyclohexyl)-carbamoyI]-cyclopentyl}-z- (2-butinyl)-propionsiure,

3-{1-[(cis-3-lithoxycarbonylcyclohexyl)-carbamoyl]-cyclopentyl}-2-(n-propylsulfonamldo)
_propionséurs, ;

“3-{1 -[(cls-4-CarboxycycIohexyI)-carbamoyl]-cyclopentyI}-2-(2-methoxyathoxymethyI) -propionséure-
-85 B-indanylester oder-

3-{1 -[(cls-4-{5-Indanyloxycarbonyl}-cyc!ohexyl)-carbamoyl]-cyclopentyl}-2-(2-
methoxyéthoxymethyl) propionsdure ist.

16. Pharmazeutische Zusammensetzung umfassend eine Verbindung der Formel () oder (Il) oder ein
“ER L. L 40 pharmazeutisch annehmbares Salz hievon oder einen Vorldufer hieflr, wie in einem der Anspriiche 1
IR bis 15 beansprucht, zusammen mit einem pharmazeutisch annehmbaren VerdUnnungsmittel oder
Tréger.

17. Verbindung der Formel (f) oder (ll) nach einem der Anspriiche 1 bis 15 oder ein pharmazeutisch
45 annehmbares Salz hievon oder ein Biovorldufer hieflir zur Verwendung in der Medizin, insbesondere flir
die Behandlung von Bluthochdruck, Herzschwiche oder Niereninsuffizienz.

18. Verbindung mit der Fahigkeit, die neutrale Endopeptidase E.C.3.4.24.11 zu inhibieren und dadurch
Abbau von ANF zu verhindern und so dessen biologische Wirkungen zu verstérken, zur Verwendung in
50 der Medizin, insbesondere flir die Behandlung von Bluthochdruck, Herzschwiche, Angina, Niereninsuf-
fizienz, primenstrueliem Syndrom, zyklischem Odem, Menigre-Krankheit, Hyperaldosteronismus

(primér und sekundér) oder Hyperkaizurie.

18. Verwendung einer Verbindung mit der Fihigkeit, die neutrale Endopeptidase E.C.3.4.24.11 zu inhibie-
- 68 ren, zur Herstellung eines Medikaments zum Verhindern von Abbau von ANF und damit zum
- Verstérken seiner. diuretischen und natriuretischen Wirkung.

20. Verwendung einer -Verbmdung mit der F&higkeit, die neutrale Endopeptidase E.C.3.4.24.11 zu inhibie-
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_,tx RO2C - @@nﬁn%ct&ﬁﬂ%f@éﬁdeﬁheﬂ%&éﬁhﬁesR2l R3, R4 und R5 wie in Anspruch

k-definlgrt sind. 7. Verfahren nach Anspruch 1, worin die

al t er nat i ve. biglabi b I@&itﬁbbblhd%ﬂﬁdtﬁgu&mmﬂd (2,2-Diathyl butyry-
"Foxy) - at hyl , 2- At hyl propl onyl oxynet hyl, 1t-(2- At hyl pr opi onyl oxy) - At hyl ,

1-(2, 4- D net hyl benzoyl oxy) -at hyl, 30 a- Benzoyl oxybenzyl ,
“k1- (Benzoyl oxy) - At hyl , 2- Met hyl -| - pr ogk onyl oxy- 1- propyl ,
-2;-4,6- Traemet hyl benzoyl - oxynet yI 2,4,6-fril methyl benzoyl oxy)-M hyl,

“Pival oyl oxynet hyl Phenat hyl, \Phenfyopyl, 2,2, 2-Triflyz2

\ / \ / 3 (1),

CHCH R

ROZC / | \—-;\ 4

Co 2R

worin A einen 4~ bis 7-gliedrigen carbocyclischen Ring vervollstindigt, der geséttigt oder monoungesét-
tigt sein kann und. der gegebenenfalls an einen weiteren gesdttigten oder ungesittigten 5-oder 6-
glledngen carbocyclischen Ring kondensiert sein kann;

‘B (CHz)m darstelit, wobei m eine ganze Zahl von 1 bis 3 ist;

jedes von R und R* unabhingig H, C1-Cs-Alkyl, Benzyl oder eine alternative biolabile esterblldende
Gruppe bedeutet;

R' H oder C1-Cs-Alkyl ist;

R2 und R? unabhéngig jewsils H, OH, C1-Ca-Alkyl oder G1-Cs-Alkoxy bedeuten; und

R5 C1-Cg-Alkyl, C2-Ce-Alkenyl, Ca-Ce-Alkinyl, Aryl-(C2-Cs-alkinyl), Ca-C7-Cycloalky!, Ca-C7-Cycloa-

40 lkenyl, G1-Cs-Alkoxy, -NRSR7, -NRECOR?, -NRES02R? oder eine gesittigte heterocyclische Gruppe
darstelit oder G;-Cs-Alkyl substituiert durch einen oder mehrers Substituenten ausgewihit aus Halogen,
Hydroxy, Ci-Cs-Alkoxy, Cgz-Cg-Hydroxyalkoxy, Ci-Cg-Alkoxy-(C1-Cs-alkoxy), ca-c7-Cycloalkyl, Cs-C7-
Cycloalkenyl, Aryl, Aryloxy, Aryloxy-(C:-Cs-alkoxy), Heterocyclyl, Heterocyclyloxy, -NRSR7?, -NRECORS,
-NR®S02R?, -CONRER’, -SH, -S(0),R'°, -COR'! oder -CO2R? ist,

45 wobei R® und R? unabhingig jeweils H, C1-Ca-Alkyl, cs-c7-Cycloalkyl (gegebenenfalls substituiert
durch Hydroxy oder Ci-Cs-Alkoxy), Aryl, Aryl-(C1-Cs-alkyl), C2-Cs-Alkoxyalkyl oder Heterocyclyl sind
oder die beiden Gruppen R® und R7 zusammen mit dem Stickstoff, an den sie gebunden sind, eine

- Pyrrolidiny!-, Piperidino-, Morpholino-, Piperazinyl- oder N-(C1-Cs-Alkyl)-piperazinyigruppe bilden;

T R H oder C1-Cs-Alkyl ist;

g s0 R® C1-Cq-Akkyl, CFs, Aryl, Aryl(C1-Cq-alkyl), Aryl-(C1-Ce-alkoxy), Heterocyclyl, C1-Cs-Alkoxy oder

NRER? darstellt, wobei R® und R? wie oben definiert sind;

R'® Cy-C4-Alkyl, Aryl, Heterocyclyl ader NRER? bedeutet, wobai B¢ und R’ wie oben definlert sind;
R!1 C4-Cs-Alkyl, Ca-C7-Cycloalkyl, Aryl oder Heterocyclyl ist;
R'2 H oder C1~Ca~Alky! bedsutet und

- 86 -p Null, 1 oder 2 ist;

oder eines pharmazeutisch annehmbaren Salzes hievon, das die folgenden Schritte umfaft:

a) Umsetzen von Verbindungen der Formeln

132



orafhyl 1-oder 2-Napbthyl, 2,4-D methyiphenyl, 4-tert. Butyl phenyl oder

5- Indanyl Ist. 8. Verfahren nach Anspruch 6, worin R, R2, evvells
H sind und worin sich die Car boxygrlf;fB;?eWS@34 Bt CDZRM““ ﬁ\] !W&\ﬁ! der 4
des Cycl ohexanringes befindet und In bezug auf die

St ereochenl e aufwel st; 9. Verfahren nach Anspruch 6, ’\Norl n R R2 und R3

Jeweils H sind, R4 di e Bedeutung hat und worin sich die
At-hoxycar bonyl gruppe in Stellung Cyclghexanri nges befindet und in

bezug auf die 40 Ami dgr uppe c{s- eochem e aufweist. 10. Verfahren
hach el nem vorhergehen Anspruc ~cwdrin Rs C2-C4- Al kyl , - C4- Al kenyl
¢2-'Cs- Al Kinyl, Cs-Cr-Cycl Kyl Cycl oal kenyl Ay kyl sul fonam do
oder Tetrahydrofuranyl bede tcﬁicnggz d.8 Rs 'NQ@——BUbStItUI ert
durch G - Ca- Al koxy, Gi-Cs-Al koxy#(C2- C4- Ai koxy) Gyctealyddl ., 46

4- Pyridyl, 2-inidazol éli C4- Al kanoyl , C2- C4- Al koxycar bonyl@ni no,

dics-A K,yl sul fonyl ,

d2@4 Al kyl - sul fonam do, Aryl sul fonam do,

Heter oaryi sul f onam do oder Pléﬁyl amno darstelit. 11. Vexggghren nach
Anspruch 6, worin R und R4 ber'de’H bedeuten, R2 und R3 beide H darstellen,
di-e -G uppe CO2R4 sich In Stellung 4 des Q/cl ohexanringes befindet und in
bezug auf di e Amiridgy Bppk R2iusd R? wisooben ddiniert sind,REnwie fum URF wetlirddrt istnslobabjpdenreligive
n- Propyl 18 Met hoRwyerehgdrin gegdilenentalisy gashidiiey iisbt umg | R'? 2ndBUR't miel fir & und R* definiert sind,
Cyecl ohexenyl Teusgeaprymeroii, pderrhetkd mapliqhg Cardgrisiiraspiyzgrugpen varstatian) yoheesitdeyVerbindung
Acet onyl , At hyI daqiFerealy | met hyl , Benzol sul f onami donet hyl , n- Propyl sul f anani do
gder 1- I\/bt hoxycar bonyl am noat hyI bedeutet. 12. Verfahren nach Anspruch 6,
worin R und Ri beide H bedeuten, R2 und R3 beide H darstellen, die .56

G uppe (2R4 sich in Stellung 3 de cl exanr| nges befindet und in bezug
auf- di e Am dgruppe cis- Stereocher( fwel st und worin Rs n-Propyl,

2- Met h- oxyat hoxynet hyl g32- But i nyl ropenyl 2- Butenyl, Cycl opentyl,
©ycl-ohexyl, 2-Cycl ohexen Cycl opr,0 ;K t hyl, Tetrahygﬁofuranyl,

FPYri dyere t hyl, n-Propy Eﬁéaon t no CBen20| suyff e-rﬁragi nonmet hyl oder
‘Benzoyl am nonet hyI i st. 137 - R

EP 0 274,234 Bl Jci DIl Jill 11 NsH3~cyaidahren nGER
Anspruch 6, worin Re43 b%ﬂeut et und R4 Athyl ist und worifi R2 und R3 beide H
Zdar'stel I en, die Athoxytarbonyl gruppe sich in Stellung 3 des

‘By¢tl ohexanri nges befindet und cis- Stereochenie aLuf Wl st und worin Rs

% Mat hoxyat hoxyerediteyird, n- Propyl , 2-Butinyl, 2-Propenyl, Cycloh-

= b) gegebenenfalls ‘Unterwerfen des Produktes einer herkémmlichen chemischen Uberillhrungsreak-

tion;
_ ¢) im Fall, daB -eines oder beide von R'? und R'* unabhiingigCi-Ce-Alkyl oder Benzyl sind,
35 Entfernen einer oder beider dieser Gruppen; oder im Fall, daB sine oder beide von R'? und R'4

herkdmmliche Carbons#ureschutzgruppen sind, Entfernen der Carbonsdureschutzgruppen; und im
Fall, daB R eine Schutzgruppe enthdlt, Entfernen der Schutzgruppe, wobei die Verbindung der
Formel (1) erhalten wird, worin R und R* beide H sind oder worin eines von R und R* H ist und das
andere C1-Cg-Alkyl, Benzyl oder eine alternative biolabile esterbildende Gruppe darstelit, und

" 40 d) gegebenenfalis Verestern des Produktes, worin eines von R'3 und R'* C4-Cs-Alkyl, Benzy! oder
eine herkbmmliche Carbonsiureschutzgruppe bedeutet und das andere H ist, mit einer biolabilen
esterbildenden Gruppe, gefolgt von der Entfernung der C1-Cs-Alkyl-, Benzyl- oder Carbons&iure-
schutzgruppe, wobei dle Verbindung der Formel (l) erhalten wird, worin sines von R und R* sine
biolabile esterbildende Gruppe bedsutet und das andere H ist; oder Verestern des Produktes der

45 Formel (l), worin sowohl R ais auch R* H bedeuten, mit einer biolabilen esterbildenden Gruppe,
wobei das Produkt der Formel (1) erhalten wird, worin sowohl R als auch R* biolabile esterbildende

i Gruppen sind, und

- e) gegebenenfalls Bilden eines pharmazeutisch annehmbaren Salzes des Produktes.

.....

s0 2, Verfahren nach Anspruch 1, worin die Verbindungen der Formein (lll) und (IV) in einem organischen
e e Ldsungsmittel in Anwesenheit eines Diimidkondensationsmitiel umgesstzt werden und das Mlttel 1-
- Athyl-3-(dimethylaminopropyl)-carbodilmid oder N,N'-Dicyclohexylcarbodilmid ist.

TE O 8. Verfahren nach Anspruch 1, worin sowohl R'? als auch R'* Benzy! sind oder worin eines Benzyl ist
o 65 und das andere Ci-Cs-Alkyl oder eine alternative biolabile esterbildende Gruppe darstelit, und worin
das Produkt der Formel (V) katalytischer Hydrierung unterwarfen wird, wobel die Verbindung der
Formel (l) erhalten wird, worin R und R* beide H sind oder worin eines H ist und das andere Ci-Cs-
Alky! bzw, eine alternative biolabile esterbildende Gruppe bedeutet, und worin das Produkt, wenn eines
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et

2 _ ~ exenyl, Cycl ohexyl, Cycl opentyl, cl opr opyl met hvl ,
T8ti'ahydrof uranyl, 4-Pyridyl nethyl, Benzol sul f ona- n“l ll“ﬂ ““ HI'UU! | .
ni:domet hyl , Benzoyl ami nonet hyl oder gp Poppydssy| f onan 18 % FTg V! ha' ren
nach-Anspruch 6, worin R2 und R3 bel de H sind, die Guppe -CO2R4 sic |nRs
Stel l-ung 4 des Cycl ohexanringes befindet und cis-Stereochenl e aufweist,
2= Vet hoxyat hox@rBiung [R* iCs Ca il isrensimiasnial®s Gur Mathiayry denkbrdRél (5 voRkl RURE e B61GS 1
R4. 5- | ndany| U4 mfveiehdird- 10 16. Ver bb”i?,”%odﬁi—, Eggmel (V), wiein
Ans.pr uch 1 g.ef\}eﬂlah%rntr'iachl,‘?nsggchz?, W%Ei)n gigesd;/on R'? und R tert. Butyl ist und das andere Methyl, Athyl
o ¥ oder Benzyl darstellt, und worin das Produkt der Formel (V) mit Trifluoressigsdure bshandelt wird,
' wobei die Verbindung der Formel (I) erhalten wird, worin eines von R und R* H ist und das andere
Methyl, Athy! oder Benzyl darstslit, und worin das Produkt gegebenenfalls zur Verbindung der Formel
(1), worln R und R* beide H sind, hydrolysiert oder hydriert wird.

10 5. Verfahren nach Anspruch 1, worin A die Bedeutung (CHz)n hat und n eine ganze Zahl von 3 bis 8 ist
und worin jedes von R und R* unabhéngig H, C1-Cs-Alkyl oder Benzy! darstelit.

o 6. Verfahren nach Anspruch 1, worin A die Bedeutung (CHz)s hat, R H darstellt und B (CHz); ist, und die
1o Verbindung der Formel (i) die Formel
L 16 |

R 2

R
,\ 3 (1I)

CHCH CONH

5

RO,C’ O,R

~aufweist, worin R, R?, R?, R* und RS wie in Anspruch 1 definiert sind.

7. Verfahren nach Anspruch 1, worin die alternative biolabile esterbildende Gruppe 1-(2,2-Digithylbutyry-
loxy)-&thyl, 2-Athylpropionyloxymethyl, 1-(2-Athylpropionyloxy)-gthyl, 1-(2,4-Dimethylbenzoyloxy)-thyl,
a-Benzoyloxybenzyi; '1-(Benzoyloxy)§thyl, 2-Methyl-1-propionyloxy-1-propyl, 2,4,6-Trimethylbenzoylox-
ymethyi, 1-(2,4,6-Trimethylbenzoyloxy)-gthyl, Pivaloyloxymethyl, Phenéthyl, Phenpropyl, 2,2,2-Trifiuor-
éthyl, 1-oder 2-Naptithyl, 24-Dimethylphenyl, 4-tert. Butylphenyl oder 5-Indanyl ist.

8. Verfahren nach An_épruch 6, worin R, R2, R® und R* jewells H sind und worin sich die Carboxygruppe
COzR* in Stellung:3 oder 4 des Cyclohexanringes befindet und in bezug auf die Amidgruppe cis-
Stereochemie aufweist.

9. Verfahren nach Anspruch 6, worin R, R? und R? jewsils H sind, R* die Bedeutung CzHs hat und worin
sich die Athoxycarbonyligruppe in Stellung 3 des Cyclohexanringes befindet und in bezug auf die
40 Amidgruppe cis-Stereochemie aufweist.

10. Verfahren nach einem vorhergehenden Anspruch, worin RS Cz-Cs-Alkyl, C2-C4-Alkenyl, Ca-Cs-Alkinyl,

Cs-Cs-Cycloalkyl, Cs-Cs-Cycloalkenyi, C1-Cs-Alkyisulfonamido oder Tetrahydrofuranyl bedeutet oder

o worin R¥ Cy-C3-Alkyl substituiert durch C1-C3-Alkoxy, C1-Ce-Alkoxy=(Cz-Cs-alkoxy), C3-Ce-Cycloalkyl,

L 45 4-Pyridyl, 2-Imidazolyl, C>-Cs-Alkanoyl, C2-Ca-Alkoxycarbonylamino, C1-Ca-Alkylsuifonyl, Gy-Cs-Alkyl-
e sulfonamido, Aryistilfonamido, Heteroaryisulfonamido oder Benzoylamino darstelit.

11. Verfahren nach Anspruch 6, worin R und R* beide H bedsuten, R2 und R?® beide H darstslien, die

Gruppe CO2R* sich in Stellung 4 des Cyclohexanringes befindst und in bezug auf die Amidgruppe cis-

TR 60 Stereochemie aufweist und worin RS n-Propyl, Methoxyithyl, 2-Methoxyéthoxymethyl, 2-Butinyl, 2-

L Cyclohexenyl, Tetrahydrofuranyl, 4-Pyridylmethyl, 2-Imidazolylmethyl, Acetonyl, Kthylsulfonylmethyl.
Benzolsulfonamidomethyl, n-Propylsulfonamido oder 1-MethoxycarbonylaminoZthyl bedeutst.

. 12. Verfahren nach Anspruch 6, worin R und R* beide H bedeuten, R2 und R?® beide H darstellen, die
§5 Gruppe COzR* sich in Steliung 3 des Cyclohexanringes befindet und in bezug auf die Amidgruppe cis-
Stereochemie aufweist und worin RS n-Propyl, 2-Mseth-oxyéthoxymethyl, 2-Butinyl, 2-Propenyl, 2-
Butenyl, Cyclopentyl, Cyclohexyl, 2-Cyclohexenyl, Cyclopropylmethyl, Tetrahydrofurany|, 4-Pyridyime-

thyl, n-Propylsulfongmino, Benzolsulfonylaminomethy! oder Benzoylaminomethyl ist.
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13.

14.

cyororl |

Verfahren nach Anspruch 6, worin R H bedeutet und R* Athyl ist und worin R2 und R® beide H
darstelien, die Athoxycarbonylgruppe sich in Stellung 3 des Cyclohexanringes befindet und cis-
Stereochemie aufwsist und worin R® 2-Methoxyéthoxymethyl, n-Propyl, 2-Butinyl, 2-Propenyl, Cycloh-
exenyl, Cyclohexyl, Cyclopentyl, Cyclopropyimethyl, Tetrahydrofuranyi, 4-Pyridylmethyl, Benzolsulfona-
midomethyl, Benzoylaminomethy! oder n-Propylsulfonamido ist.

Verfahren nach Anspruch 6, worin R2 und R? beide H sind, die Gruppe -CO2R* sich in Stellung 4 des
Cyclohexanringes befindet und cis-Stereochemie aufweist, RS 2-Methoxyéthoxymethyl ist und entweder
R 5-Zndany! und R* H bedeuten oder R* 5-Indanyl und R H sind.

Patentanspriche fiir folgenden Vertragsstaat : GR

1.

Verfahren zum Herstellen einer Verbindung der Formel

/( z ﬂ/ :: (1),
N\

RO, C g ) 4

CHCH2

worin A einen 4~ bis 7-gliedrigen carbocyclischen Ring vervolistindigt, der gesittigt oder monoungesit-
tigt sein kann und der gegebenenfalls an einen weiteren geséttigten oder ungeséttigten 5-oder 6-
gliedrigen carbocytlischen Ring kondensiert sein kann;
" B {CH2)y darstellt, wobei m sine ganze Zahl von 1 bis 3 ist;

Jjedes von R und'R* unabhéingig H, C1-Cs-Alkyl, Benzyl oder eine alternative biolabile esterbildende
Gruppe bedeutst;

R! H oder Ci-Gs-Alkyl ist;

A2 und R?® unabhingig jeweils H, OH, C1-C4-Alkyl oder C1-Cs-Alkoxy bedeuten; und

RS C1-Cs-Alkyl; C2-Ce-Alkenyl, C2-Cg-Alkinyl, Aryl-(C2-Cs-alkinyl), Cs~C7-Cycloalkyl, C3-C7-Cycloa-
lkenyl, C1-Cs-Alkoxy, -NRER?, -NRECOR?®, -NRESO2R® oder eine gesittigte heterocyclische Gruppe
darstellt oder C1-Cg-Alkyl substituiert durch einen oder mehrere Substituenten ausgew&hit aus Halogen,
Hydroxy, Ci-Cg-Alkoxy, Cz2-Cg-Hydroxyalkoxy, Cq-Cs-Alkoxy-(C1-Cs-alkoxy), Cs-C7-Cycloalkyl, C3-C7-
Cycloalkenyl, Aryl, Aryloxy, Aryloxy-(C1-Cs-alkoxy), Heterocyclyl, Heterocyclyloxy, -NR®R7, -NRECORS,
-NRESO2R?, -CONRER, -SH, $(0)pR'?, -COR'! oder -CO2R'2 ist,

wobei R® und R’ unabhingig jeweils H, C1-Cs-Alkyl, C3-C7-Cycloalkyl (gegebenenfalls substituiert
durch Hydroxy oder Ci-Cs-Alkoxy), Aryl, Aryl-{C1-Cs-alkyl), C2-Cs-Alkoxyalkyl oder Heterocyclyl sind
oder die beiden Gruppsn R® und R’ zusammen mit dem Stickstoff, an den sie gebunden sind, sine
Pyrrolidinyl-, Piperidino-, Morpholino-, Piperazinyl- oder N-(C1-Cs-Alkyl)-piperazinylgruppe bilden;

R8 H oder C+-Cs-Alkyl ist;

R? C1-Cs-Alkyl, CF3, Aryl, Aryl-{C1-Cs-alkyl), Aryl-(C1-Cs-alkoxy), Heterocyclyl, C1-Cs-Alkoxy oder
NRER7 darstelit, wobei R® und R’ wie oben definiert sind;

R0 C;-Cq-Alkyl, Aryl, Heterocyclyl oder NR®R’ bedeutet, wobei R® und R’ wie oben definiert sind;

R'1 C;1-C4-Alkyl, C3-C7-Cycloalkyl, Aryl oder Heteracyclyl ist;

R'2 H oder C1-Cs~-Alkyl bedsutet und

p Null, 1 oder 2 ist,
oder eines pharmazeutisch annehmbaren Salzes hisvon, das die folgenden Schritte umfagt:

a) Umsetzen von Verbindungen der Formeln
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* [ L M s *

(- 2
/ \cozn + HN - : r? !
/ ) \-—B cozal4

(IID) (IV)

worin A, B, R', R? und R® wie oben definiert sind, R® wie fir RS definiert ist, wobei jede reaktive
Gruppe darin gegebenenfalls geschltzt ist, und R'? und R'* wie fir R und R* definiert sind,
ausgenommen H, oder herkdmmiliche Carbons#ureschutzgruppen darstelien, wobei sine Verbindung
der Formel

. O

2
X R
\ CHCH2 \coun { /VR3 (V)
\_3 14
o COR

erhalten wird. _

b) gegebenenfalls Unterwerfen des Produktes einer herkGmmlichen chemischen Oberflhrungsreak-
tion;

¢) im Fall, daB eines oder beide von R'?® und R'* unabhingigCi-Cs-Alkyl oder Benzyl sind,
Entfernen einer_oder beider dieser Gruppen; oder im Fall, daB eine oder beide von R'3 und R'*
herkdmmiiche Carbonsdureschutzgruppen sind, Entfernen der Carbons#ureschutzgruppen; und im
Fall, daB8 R¥ eine Schutzgruppe enthilt, Entfernen der Schutzgruppe, wobei die Verbindung der
Formel (l) erhalten wird, worin R und R* beide H sind oder worin eines von R und R* H ist und das
andere C:-Cs-Alkyl, Benzyl oder eine alternative biolablle esterbildende Gruppe darstsllt, und

d) gegebenenfalls Verestern des Produktes, worin eines von R'? und R'# C1-Cg-Alkyl, Benzyl oder
eine herkdmmiliche Carbonsdureschutzgruppe bedeutet und das andere H ist, mit einer biolabilen
esterbildenden Grupps, gefolgt von der Entfernung der Ci-Cs-Alkyl-, Benzyl- oder Carbonséure-
schutzgruppe, wobei die Verbindung der Formel (I) erhalten wird, worin eines von R und R* eine
biolabile esterbildende Gruppe bedeutet und das andere H ist; oder Verestern des Produktes der
Formel (1), worin sowoh! R als auch R* H bedeuten, mit einer biolabilen esterbildenden Gruppe,
wobei das Produkt der Forme! (I) erhalten wird, worin sowohl R als auch R* biolabile esterbildende
Gruppen sind, und

) gegebenenfalls Bilden eines pharmazeutisch annehmbaren Salzes des Produktes.

2. \Verfahren nach Angpruch 1, worin die Verbindungen der Formsin (lll) und (IV) in einem organischen
Lésungsmitte! in Anwesenheit eines Diimidkondensationsmittel umgesetzt werden und das Mittel 1-
Kthyl-S-(dimethyla_minopropyl)-carbodiimid oder N,N'-Dicyclohexylcarbodiimid ist.

3. Verfahren nach Anspruch 1, worin sowohl R'? als auch R'* Benzyl sind oder worin eines Benzyl ist
und das andere Cy1-Cs-Alkyl oder eine alternative biclabile esterbildende Gruppe darstellt, und worin
das Produkt der Formel (V) katalytischer Hydrierung unterworfen wird, wobsi die Verbindung der
Formel (l).erhalten wird, worin R und R* beide H sind oder worin eines H ist und das andere Gy~Cg-
Alkyl bzw. eine alternative biolabile esterbildende Gruppe bedeutet, und worin das Produkt, wenn eines
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von R und R* C1-Cs'"fAlkyI ist, gegebensenfalls zur Verbindung der Formel (l), worin R und R* beide H
sind, hydrolysiert wirq. .

Verfahren nach Anspruch 1, worin eines von R'® und R'* tert. Buty! ist und das andere Methyl, Athyl
oder Benzyl darstellt; und worin das Produkt der Formel (V) mit Trifluoressigsdure behandelt wird,
wobei die Verbindung det Formel {l) erhalten wird, worin eines von R und R* H ist und das andere
Methyl, Athyl oder Benzyl darstellt, und worin das Produkt gegebenenfalls zur Verbindung der Formel
{I), worin R und R* belde H sind, hydrolysiert oder hydriert wird.

Verfahren nach Anspri.ubh 1, worin A die Bedeutung (CHz), hat und n eine ganze Zahl von 3 bis 6 ist
und worin jedes von R pnd R* unabhéngig H, C1-Cs-Alky! oder Benzy| darstellt.

Verfahren nach Anspiuch 1, worin A die Bedeutung (CHz)s hat, R' H darstellt und B (CHa)- ist, und die
_ Verbindung der Formegl;(l) die Formel

E C:HCH2 CONH 3
& O,R
R02C 2

(II1)

aufweist, worin R, R"’;%_F{a, R* und RS wie in Anspruch 1 definlert sind.

. Verfahren nach Anspruch 1, worin die alternative biolabile esterbildende Gruppe 1-(2,2-Diithylbutyry-

._loxy)-éthyl, Z-Kthylp(gplonyloxymeﬂiyl, 1-(2-Athylpropionyloxy)-dthyl, 1-(2,4-Dimethylbenzoyloxy)-&thyi,

) a-Benzoonxybenzyi.:'_1;-(Benzoyloxy)-§thyl, 2-Methyl-1-propionyloxy-i-propyl, 2,4,6-Trimethylbenzoyl-
oxymethyl, 1-(2.4,6-T|‘imethylbenzoyloxy)-ﬁthyl, Pivaloyloxymethyl, Phenéthyl, Phenpropyl, 2,2,2-Triflu-
oréthyl, 1-oder 2-Naphthyl, 2,4-Dimethylphenyl, 4-tert. Butylpheny! oder 5-Indany! Ist.

s

. Verfahren nach Anspiuch 6, worin R, R2, R® und R* jewslls H sind und worin sich die Carboxygruppe

. COzR* in Stellung 3; oder 4 des Cyclohexanringes befindet und in bezug auf die Amidgruppe cis-

Stereochemie aufwsist:

Verfahren nach Anspruch 6, worin R, R? und R? jewsils H sind, R* die Bedeutung C.Hs hat und worin

sich die Athoxycarbonylgruppe in Stellung 3 des Cyclohexanringes befindet und in bezug auf die
Amidgruppe cis-Stereochemie aufweist,

10. Verfahren nach einem vorhergehenden Anspruch, worin RS Cz-Cs-Alkyl, C2-Cs-Alkenyl, C»-Cs-Alkinyl,

Cs-Ce-Cycloalkyl, Cs+Cs-Cycloalkenyl, Ci-Cs-Alkylsulfonamido oder Tetrahydrofuranyl bedeutet oder
worin R® Cy-Ca-Alkyl substituiert durch Ci-Cs-Alkoxy, C;-Cg-Alkoxy-(C2-Cs-alkoxy), Ca-Cs-Cycloalkyl,
4-Pyridyl, 2-lmidazolyl, Cz-Cs-Alkanoyl, Ca-Cs-Alkoxycarbonylamino, Ci-cqi-Alkylsulfonyl, Ci-Cs-Alkyl-
sulfonamido, Arylsulfonamido, Heteroarylsulfonamido oder Benzoylamino darstellt.

11. Verfahren nach Anspruch 6, worin R und R* beide H bedeuten, R? und R? beide H darstellen, die

Gruppe CO2R* sich in Stellung 4 des Cyclohexanringes befindet und in bezug auf die Amidgruppe cis-
Stereochemie aufwelst und worin R® n-Propyl, Methoxy#thyl, 2-Methoxy&thoxymethyl, 2-Butinyl, 2-
Cyclohexenyl, Tetrahydrofuranyl, 4-Pyridylmethyl, 2-Imidazolylmethyl, Acetonyl, Athylsulfonyimethyl,

- Benzolsuifonamidomaethyi, n-Propylsulfonamido oder 1-Methoxycarbonylaminoéthyl bedeutet.

12. Verfahren nach Anspruch 8, worin R und R* beide H bedeuten, R? und R? beide H darstelien, die

Gruppe CO2R* sich in Stellung 3 des Cyclohexanringes befindet und in bezug auf die Amidgruppe cis-
Stereochemie aufweist und worin RS n-Propyl, 2-Meth-oxyathoxymethyl, 2-Butinyl, 2-Propenyl, 2-
Butenyl, Cyclopentyl, Cyclohexyl, 2-Cyclohexenyl, Cyclopropylmethyl, Tetrahydrofuranyl, 4-Pyridyime-
thyl, n-Propylsulfonarhino, Benzolsulfonylaminomethyl oder Benzoylaminomethy! ist.
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= 13. Verfahren nach Anspruch 8, worin R H bedeutet und R* Athyl ist und worin R2 und R® beide H
R+ R darstellen, die Athoxycarbonylgruppe sich in Stellung 3 des Cyclohexanringes befindet und cis-
= Stereochemie atfwelst und worin R® 2-Methoxy#thoxymethyl, n-Propyl, 2-Butinyl, 2-Propenyl, Cycloh-

exenyl, Cyclohexyl, Cyclopentyl, Cyclopropylmethyl, Tetrahydrofuranyl, 4-Pyridyimethyl, Benzolsulfona-
5 midomethyl, Benzoylaminomethy! oder n-Propylsulfonamido ist.

14. Verfahren nach Anspruch 6, worin R? und R?® beide H sind, die Gruppe -COzR* sich in Stellung 4 des
Cyclohexanringes befindet und cls-Stereochemie aufweist, RS 2-Methoxy&thoxymethyl ist und entweder
R 5-indanyl und R* H bedeuten oder R* 5-Indanyl und R H sind.
10 '
16. Verbindung der Formel (V), wie in Anspruch 1 definiert.
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