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. claims a series of mercaptoacetylamide derivatives

Dose-Dependent Blood Pressure Reduction in SHR after oral of formula (I). Also disclosed and claimed are

MDL 107 688 and MDL 100 240 - Telemelric Measurement phmaceuticaj composi[jons jncorporaﬁng these

compounds and processes for preparng said

compounds. The use of said compounds for

inhibition of the enzymes angiotensin converting

enzyme and neutral endopeptidase, and for the

treatment of hypertension and congestive heart
fatlure are also disclosed and claimed.
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EZ8 MDL 107 688 is [4S-[4e, 7a(S), 12bp1]-7-[[2(S)-acetyilhig-3-methyl-
1-oxobutytfamino]-1,2,3,4,6,7,8,12b-oetahydro-6-oxo-pyride{2,1a) [2)
benzazepine-4-carboxylic acid.

MDL 100 240 is [4S-[4ex, Ta(S), 12bf]]-7-[(1-0x0-2(5)-acetylthip-3-
phenyipropyl) amino]-1,2,3,4,6,7,8,12b-octahydro-6-oxo-pyrido[2,1a}
[2]benzazepine-4-carboxylic acid.
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Abstract: This invention discloses and clains a series of .
mer capt oacetyl am de der i vatives of formula (1). Al so discl osed_4 ?nlﬁ EdB?i med
are pharnmaceuti cal conmposi tions incorporating these - conpounds

processes WP RV6Er i ng said conpounds. The use of sai d eomErenesss or

i nhi bition of the enzymes angi otensin converting enzyne and neutral
endopepti dase, and for the treatnent of hypertension and congestive heart
failure are al so disclosed and clainmed. -4 MAR 2004 WD 02/083671

PCT/ EP0O2/ 03668 P Description Mercaptoacetyl am de derivatives, a process
for their g i@hion and their use This application clainms the benefit of .
US Provi si ona plication No. 60/283,305, filed April 12, 2001.
BACKGROUND OF THE I NVENTION 1. Field of the I nvention:- The present.

i nbention i ounds essing both angi otensin
convert i ngmér(f‘%ﬁﬂ? ﬁ’ﬂ‘?%ﬁ?#yvﬁ%‘ﬁs tRyO%%?a %?FQFeF@rﬁﬂféRféﬁfﬂql disenhi bitory
activity and nethods of preparing such conpounds. The present invention is
al'so di re ed to har maceut i cal osi tions containing such dual -

i nhi bi t%i ng fH%ﬁBB'éﬁ?Eﬂ?ﬂ&%a'% t"ﬁﬁﬁ?'ﬁl@@@gﬂscﬁﬂowwwf@&éppm@né\w 166/28363 @M fiilexhd
their use Agritipegoopnuf acture of . nedicaments. 2. Description of the Art:
Angi ot ensi n- Convert| ng Enzyme (ACE) is a peptidyl dipeptidase whi ch

catal yzes the '

:  BACKGROUND OF THE INVENTION |

7 10 - 1. Field of the Invention;

The present mventlon is dlrected to novel compounds possessing both anglotensm _
converting enzyme inhibitory activity and neutral endopeptidase inhibitory activity and
methods of preparing such compounds. The present invention is also directed to
~ pharmaceutical cqmpositions containing‘ such dual inhibiting compounds or
15 pharmaceutically acceptable salts thereof and their use in the manufacture of
- medicaments. '

2. Description 6f the Art:

N Angiotensin-Converting Enzyme (ACE) is a peptidyl dipeptidase which catalyzes the
conversion of angiotensin [ to angiotensin Il. Angiotensin Il is a vasoconstrictor which

also stimulates aldosterone secretion by the adrenal cortex. ACE inhibition prevents
both the conversion of angtotensm I to angiotensin Il and the metabolism of bradykinin,
resultmg in decreased c:rculahng angiotensin 1, aldosterone and increased cnrculatmg
. bradyklnln concentrations. In addition to these neurohormonal changes, decreases in
peripheral resistance and blood pressure are observed, particularly i in individuals with
25 high circulating renin. Other pharmacological effects associated with ACE inhibition
- include regression of left ventricular hypertrophy, improvemeht in the clinical signs of
heart failure, and reduction in mortality in patients with congestive heart failure (CHF)
or left ventricular dysfunction after myocardial infarction.

Neutral endopeptidase (NEP) is an enzyme respansible for the metabolism of atrial
30 natriuretic peptide (ANP). Inhibition of NEP results in increased ANP concentrations,



conversion of angiotensin | to angiotensin Il. Angiotensin 1.1 is a
vasoconstrictor which 20 also stinulates al dosterone secretion byyidiens
adrenal cortex. ACE inhibition prevents both the conversion of ‘angiotensin
| "to angi otVeA8/983¢M and t he netaboli smof bradykinin, resdEmMz0ices '
decreased -circulating angiotensin 11, al dosterone and increased
circulating bradykinin concentrations. Ln addition to these neurohornonal
changes, decreases in peripheral resistdnce and bl ood pressure are -
observed,  particularly in-individuals with 25 high circulating renin. O her

har macol qgi.cal effects . asspci at.ed, with A i nhi bition include regression
of 1 eft yg’ﬁ‘{"wg'? i emggep Pﬁﬁ'bﬁ%'s'iqﬁﬁ?%@ﬁgﬁieq‘?ﬁﬁé" entrqﬁa@avlagvgﬁm%@f o
heart fai lveheus dstdnt 8 Bloodibressui® AN id béséailseaadng &H&Pm%&ﬁeg ﬁgl%%ﬁahyété‘.ear‘t

failure (CHE or left ventricular dysfunction ter nyocardi I'nfarction. -
Neut ral erfitdsletdueidnengased infrayasangnpalume siblevated plasroa coheentetionsiaf sm of

atrial 3 ' h deRfs! nhi bt i i ' .
i ncr eased%@%gh%gﬁggﬁt‘(raaet [ ong,gfeﬁj( ﬁ;@)algbﬁgl %%&%&%ﬁ%@%&g% 2

whi ch isn tdiseasesdates: ibciuding congsstive hiantfailine, rerhl failure asssntial hypertensionul ar
vol ume,  vgnouspraturn and bl ood pressure. ANP.is released by atrial o
nmyocytes in response to atrial stretch or increased intravascular vol une.

El'levated pl asma concentrations of ANP have been denobnstrated as a

potenti al _'Hmmngtmrmf;AMEﬂyaaﬁi?in?yOﬁyMrdauaes vdé@ﬁ;ﬁﬁﬁnﬁdiﬁt@, natiiuresisand
congesti vey fe.failyure.  rena ilure, essentjal’ pertension’  a
T hos o IndfRibiiod bt i iSRRI oS SRR In SRSt by,
di uresis, resuits invasbsonstiction| Sedilmlndi it radbsbition, ARH aRRRtaHRe @l dost er one,
secretjon. | n%éipnt g(i)otensi n Il results in vasoconstriction, sodi b

st,, an . t . ) \
and wat%er Rred Bﬂpﬁ'ﬁ%ﬁﬁ% A BYtee interast it cesiviecaoreiniatbalasringnal
syst.ems i mhahmsiito tﬁhiﬁtarrﬁﬁd)rﬂ{érfygy il %%QB@%P%&‘HBH& nH@ﬂgFers bisdel ntal
nor mal physi ol ogi ¢ vascul ar an %er’r% ynam c responseg. .S, Batent S

5,430, 145 discl oses tricyclic nmercaptoacetyl anmi de derivatives useful as _
ACE and NEpS: RAtehf P39, 14 disglpeasiieydlinveerchpivacelylaraide derivptivesiusefid@epounds

covered  ACE and NEP inhibitors. The present invention relates fo specific compounds cové_red,
by the generic disclosure of US patent 5,430,145 which have surpriéingly improved
15 ADME ( Absorption, Distribution, Metabolism, Excretion) properties over the
'_'compounds. exemplified therein. o

" SUMMARY OF THE INVENTION

Accordingly, the present invention prdvi'des a compound of the formula I

20

wherein

Ry is hydrogen, -CH;OC(O)C(CHa)s, or an acyl group;



by the generic disclosure of U S. patent 5,430,145 which have surprisingly
i nproved 15 ADME (Absorption, Distribution, Metabolism ExcretignusR 2004
properties over the conpounds exenplified therein. SUMWARY OF THE.

| NVENTI ON Awwoon#s3sgi y, the present, invention provides a carppppfsdag the
formula 1: 1 SR 20 wherein R is hydrogen, -CH2OC(O) C(CH3)3i or an acyl
group; 4 MAR 2004 WO 02/ 083671 3 PCT/ EPO2 03668 R2 i s hydrogen;

-CH20- C(O) C(CH3) 3; a Cl1-C4-al kyl; aryl, -(CL-C4-al kyl); or

di phenyi rrethyl X |s --(CHZ)" wherein n is an inte’ger Oor 1, -S, -0-, O
R3 1 R4 - or erein R3 is droen a Cl-C4-al kyl, aryl or.

aryl - (Cl- Cﬁ'zd? l@W'Pgﬁ‘f‘rd%OrG(o)@lﬁ@Hsma @mefh—olksdyaryl é:rrin-(Cﬂﬁa,-aikyI) or

aryl - (C1- CitipH rﬂeth 1l and B2 are each independently hydrogen, hydroxy, or
- OR5, whereln 1-C4- al kyl, aryl, or aryl-(Cl-C4-al kyl) or, where Bl
and B2 are ched t o -adj acent carbon atons, Bi and B2 can be taken

t oget her v ﬁ GHa)» aeErin ftls aninsgen® ond, 1S t6-ma io benzene ri ng or

mef hyl enedi oxy. In one enbodlnent the present invention provides a
corrpound of the formula I : -

| - | —~R4

5 -wherein R3 is hydrogen, a C1-C4—alkyl aryl or aryl- (C1—C4-alkyl) and Ry is —CF3, C+-Cqo-
: alkyl aryl, oraryl (C1-C4-alkyl)

B4 and B; are each independently hydrogen, hydroxy, or -ORs, wherein Rs is C1-C4-

alkyl, aryl or aryl-(C1-C4-aIkyi) or, where B, and B, are attached to adjacent carbon

atoms, By and B; can be taken together w:th said adjacent carbon atoms to forma
10 benzene ring or methylenedloxy

) In one embodiment, the present invention provides a compounc_i of the formula |
(“ . wherein Ry is acetyl. In another embodiment, the present invention provides a
compound of the formula | whereln R is hydrogen. In a further embodiment the -
15 present invention provndes a compound of the formula [ wherein R; is hydrogen Ina
, further embod:ment the present invention prowdes a compound of the formula |
wherem B, and/or B, are hydrogen._ In yet a further embodiment, the present invention
- provides a compound of the formula | wherein X is —CHo,. |

In one embodiment, the preSent invention provides a compound of formula 1 A:



wherein R is acetyl. In another enbodinent, the present’ inventi on
provides a conpound of the fornmula I wherein Rl is hydrogen. Rﬁnlz t her
enbodi ment, the is present invention provides a conpound of the f

[. wherei n RD@#8d7tr ogen. In a further enbodi nent, the preTmrn2A36assent i on
provi des a conpound of the formula | wherein Bl and/or B2 are hydr ogen. .
In yet a further enbodi nent, the presentyinvention provides a conpound of
the formula | wherein Xis -CH2. In one enbodi nent, the present invention
provi des a conmpound of formula | A 4 MAR 2004 WD 02/083671 PCT/ EP02/ 03668
4 SR1 wherein Ri is acetyl- or hydrogen. The structure of preferred

enbodi nents according to the present i yon are, conpounds of the
formulae IB-and 1C below. IC . The conpg ; ﬁf the forrmula 1, .including _
conpounds of the fornulae IA - IB and IC Qsare particularly useful as -

dual inhibitors of ACE and NE R .3 D 02083671 5 PCT/-EP02/ 03668
The present. i nvention accordi roviddes_a pha macéiti cal conposition
conprising an effective ACE™ anji/ or N\NEP ] Wit1ng anount of a conpound of *
formula | in admixture or otherwiseHn a@somatlon with _one or nore

phar maceutical ly acceptabl e carPRers or e@ e5ls: 5 DETAILED DESCRI PTI ON
OF THE | NVENTI ON As used herein, the term'Cl-C4 alkyl' refers.to a ‘
saturated straight or branched nonoval ent hydrocar bon chai n of one, two,

thr ee or - Wherein®tismcetyboshyrdgdmc! udes

The structure of preferred embodiments according to the present mventlon are
5 compounds of the formulae I8 and IC below:

{
s

IC

| _ The compounds of the formula 1, including compounds of the formulae A, IB and IC,
10 are particularly useful as dual inhibitors of ACE and NEP.



met hyl , ethyl, propyl, isopropyl, n- butyI i sobutyl, tertiary butyl, and
the li ke groups. The term Cl-Cl10-al kyl" refers to a saturated syrai t}g
branched nonoval ent hydrocarbon zo ' chain of one.to ten carbon atom; ﬂr!I

i ncl udes newbyk/pssetihyl , propyl, isopropyl, n-butyl, .i so@gﬂmz,bﬁgg iary
butyl, pentyl, isopentyl, hexyl, 2,3-dinethyl-2- butyI heptyl, 2,2

di net hyl - 3-pentyl, 2-nethyl-2-hexyl, octyl, 4-nethyl- 3 heptyl and the |ike.

groups. As used herein “aryl' refers to phenyl or naphthyl group -
unsubstituted or substituted 15 with fromone to three substituents

selected fromthe group, consisting of nethylenedi oxy, hydroxy,
CL- C4-al ko € prasgat ipvantiprcagcordingly mevidrse Rhamnacauticakenmpositfion ¢dreprisingn

taryl-(C1 ) Vile)

p- et hoxybﬁ?ﬁéﬁ% ﬁ?%gﬁgﬁgﬁ%ﬁ mﬁd}m{? a('ﬂﬁor odrg g c&ﬁﬁﬂ%&ﬁékﬂggd "her ei n,

' Cl- C4- al késllthufepepmetrmsa imassnciatin withubiss ot moee\phalmad:etﬁmaﬂy adceptdbla
straight o | chain having from1l to 4 carbon atons |i.nked
t ht ough anéamgﬁ%té%?gée'{r{lyat om and having its free val ence bond fromthe
et her oxygen, and includes nethoxy, ethoxy, propoxy, i-sopropoxy, butoxy,
sec- butxy, tert-butoxy DITCAILERDESERIBTION OF PEEASVENTIONET ei n,

"heterocycl e' neans any cl osed-ring nDiety I n which one or nDre of the

at ons of tﬂgug%ﬁﬁe@Ffiﬁ@f&e@r&& %ﬁﬁ{‘ﬁ 40 cg/n?%% bO{édaﬁr%ga(gg es heHUt i s not

limted to oW ng: pitp

tetr. ahydr omonavalént hydroaarbati dydin wommapwemweg%matﬁﬁy#m%laaéﬁ8 6 .

.”ﬁ%& o1 gt RLET B RBRE sl 1SS anbuti 8 e e Gfoup¥. The
te

F ahydr otehmémtcw-alkyiaféférs teiz0scaimglted stRNGRIDrbrandhed rﬁbﬁd)\ﬂé{ent 1&%’1(’ 'rt%(rla
qui nol i nyl and i soquinoliny used

t hi azi n&/l oxazgpr}/ tpur| nyl ,

her ei n! h‘éﬁ%@ &l tepgarbgruatgms ang 'aCfﬁﬁﬂ%meff(‘Bﬂ ethyl, pmw ySQﬁf‘Olﬂylebuhé.

chl ori ne, isBh@l RetiAK, Uu@ﬂ | Béhtyl, isopenty, hexyl 2,3-dimethyl-2-butyl, heptyl, 2,2-
dtmethyi 3-pentyi 2—methyi-2 hexyl octyl, 4-methyl—3-heptyl and the like groups.

As used herein ‘aryl’ refers to a phenyl or naphthyl group unsubstituted or substituted
15 with from one to three substituents selected from the group consisting of - |
methylenedioxy, hydroxy, C+-C4-atkoxy, fiuoro and chioro. Inc!uded within the scope of
M the term "aryl-(C1-C4-alkyl) are phenylmethyl (benzyl), phenylethyl -methoxybenzyl
P p-ﬂuorobenzyl and p-chiorobenzyl.

20 As used herein, 'C4-Cg4-alkoxy' refers to a monovalent substxtutent which consists of a
straaght or branched alkyl chain having from 1 to 4 carbon atoms linked through an
ether oxygen atom and having its free valence bond from the ether oxygen and

includes methoxy, ethoxy, propoxy, isopropoxy, butoxy. sec-butoxy. tert- butoxy and
the like groups.

25

As used herein, ‘heterocycle’ means any closed-ring moiety in which one or more of
th_e atoms of the ring are an element other than carbon and includes, but is not-!imited
to, the following: piperidinyl, pyridinyl, isoxazolyl, tetrahydrofuranyl, pyﬁolidinyl,



As used herein, "acyl group' refers to aliphatic and aromatic acyl groups
and those derived from heterocyclic conpounds. For exanpl e, the,*qiwg oghioup
may be a lower or to (C -C4)al kanoyl group such as fonnyl or acetyl, an

aroyl groupvaedisseas benzoyl or a heterocyclic acyl grouprcumpii/essesy one or .

nore of the heteroatons Q N and S, such as the group C(O-CH2 N O 1s As
used herein, 'stereoisonmer' is a general . termused for all isoners of

i ndi vidual nolecules. that differ only ®h the orientation of their atons
in space. The term stereoi somer includes mirror inmage isoners _ o
(enanti'orrers%) lﬂg(?rretri C gci s/trans or E/Z) isomers, and isoners of
conmpounds holinyt. Pipgrazny nkenaimidazolyb Abigzolyh shiemd durrnyl, indelyb $1mages of.
one anot-heenk&di r a9 ARk ; hihien 26 & used as
commonl y used |Ig§%|;ﬂg§£?@a(@gﬁia%ytlraeuﬁzdcl]%ﬁ%%%ﬁﬁggghﬁ S)iﬁcp)?gﬁ\ﬂl' g‘&ﬁ'{]ﬁbn of a -
chiral ceRyEPY, pydmidinyh pyrazinylethiaminyly exazolyl tpirnyk guirolinylandispguinotibyla
chiral center-with a clockwi se rel.ationship of group priorities (highest to
second ' | owest) when viewed al ong the bond toward the | owest priority *
group. The termS 25 (sinister) refers, to that configuration of a chiral
center with a-counterclockwi se relationship of group priorities (highest

to sechndAsdifest herginehalogenar "dabrefersie Bhmember o%medznﬂlg af dinesne pehlonne,y
group. Thesbideddibdin@f 9roups i's based upon sequence rules wherei n
prioritization is Tirst based on atom c number (in order of decreasing
atomic 4 MAR 2004 G 0 WO 02/083671 PCT/ EP02/ 03668 nunber). A listing and .
di scussion of priorities is contained in Stereochenmstry of O ganic: R
Compounds, Ernest L. Eliel, Sanmuel H WIlen and Lewis N. Mander, editors, ...

{5 the (e Er 2R SO fefr SO il S e RO

derived from heterocyclic compounds. For example, the acyl group may be a lower or

‘10 (C4-Cyalkanoyl group such as formyl or acefyl, an aroyl group such-as behzoyl ora
heterocyclic acyl group comprising one or more of the heteroatoms O, N and S, such
as the group | ‘

-C(O)-CHIZ.-——N' o
n_/

15 As used herein, 'sterecisomer’ is a general term used for all isomers of individual e )
molecules that differ only in the orientation of their atoms in épace. The term “

S

~ stereoisomer includes mirror image isomers (énantiomers). geometric (cis/trans 6r E/Z) E
| _ isomers, and isomers of compounds with more than one chira{'_center‘thaf are not
mirror images of one another (diastereoisorﬁers).
S 20 .
' Asused herein, ‘R' and "8’ are used as commonly used in organic chefn_istry to denote
specific conﬁgurat'ionvof a chiral center. The term 'R’ (rectus) refers to that conﬂgufatiori
 of a chiral center.with a clockwise relationship of group priorities (h'ighest to second
lowest) when viewed along the bond toward the lowest priority group. The term 'S’ _
25 (sinister) refers to that configuration of a chiral center with a counterclockwise
relationship of group priorities (highest to second lowest) when viewed along the bond
‘toward the lowest priority group. The priority of groups is based upon sequence rules’
wherein prioritization is first based on atomic number (in order of decreasing atomic



denot e absolute configuration, especially with reference to amno acids. In
this system a Fischer projection fornula is oriented so that the QHHQﬁm
carbon of the main chain is at the fop. The prefix 'D is used to
represent tWweoabssiute configuration of the isomer in whiggribRhs@cti ona
(detern1ng) group is on the right side of the carbon at the chiral zo
center and 'L', that of the isomer in which it is on the left. As used
herein, 'treat or-'treating' means any trfeatnment, including but not limted
to, alleviating synptons, elimnating the causation of the synptons either

on a terrporar or pernmanent basis, or to preventing or slowing the
appear ance g §9nﬁt"8ﬁ@9 aﬂﬁdpsuwagp%@mrﬁwsw Comielnmlnmﬁtelnesebam.;sttghm’order or

b1 Doded an (2 GRS ERERET. Tl Serh G o) Bl Lo Yo, Bk,

di sease, dm@ifd@fﬁfﬁﬂleﬂﬁﬁnd@m Wiley & Soms, dxqa| Neit York, 19@4ler st ood t hat gui nea
pi gs, dogs, cats, rats, mice, horses, cattle, sheep, and. hunens are_-
exanpl es of animals within the scope of the neaning of the term As used

her ei n, 5 t hin adgition fohihe @Wﬁsmmme@m@nls?sw mayl SAsd BE @368 Hetdin @cpgl Bl; to

an salt sl nown or. future discovered, that is use
ong skil | eggmﬁgtaﬁgmﬂ{ea??“ EﬁYt'Gi" e@%&ﬂlﬂyt‘f@mu@ Qﬁelggehik\éammq md@dnl‘tims;uaﬁem gn
sal t - whi chaiFfscher brijdtiohdomias |@§ﬂéhié’(§$¢9'ﬂ?§ﬂﬁ€ﬁ%’lb%?'1 c ﬂ)&d‘éffﬁ@trhéﬁﬁ c?ugfnes

vvhlchform i.tabl e_salts_include al kal i aIk I ne-eart
hydrﬁm desS&, &e 1p- IBainieRx Potsd%ﬂdwewa‘ﬁ@nﬁlhe@bsahwemf@mraﬂmcbfdhe esner

a ang ik met h ne, .
G et hyl am e el I ARt (Ao Rting] BRI o B B3e aftberirath ALMEG Y ne
ang” pﬂ‘bol?&lﬁefﬁmd bsSthaitaf ke tsomds ivivhich ifisrom theiléfabl e sal ts i ncl ude

i norgani ¢ acids such as, for 30 exanple, hydrochloric, hydrobromc,

sul furic, 'phosphoric andlike acids, and organic carboxylic acids such as,

for. exarrpl e, acetic, propionic, dl ycoI ic, lactic, pyruvic, 4 MAR 2004 V\D

02/ 083671 AEwsabberahizéBeatior 'treatlng means any treatment, including but not limited to,
- alleviating symptoms, eliminating the causation of the symptoms either on a temporary
- or permanent basis, or to preventing or slowing the appearanée of symptoms and
15 progression of the named disease, disorder or condition.

~ As described herein, the ferm "patient' refers to a warm blooded animal such as a
mammal which is afilicted with a particular disease, disorder or condition. 1t is explicitly.
) understood that guinea pigs, dogs, cats, rats, mice, horses, cattle, sheep, and humans
~ 20 are examples of animals within the scope of the meaning of the_térm.

T
A

. As used herein, the term 'pharmaceutically acceptable salt’ is intended to apply to any
salt, whether previously known or future discovered, that is used by one skilled in the
art that is a non-toxic organic or inorganic addition salt which is suitable for use as a
25 pharmaceutical. lllustrative bases which form suitable salts include alkali metal or
alkaline-earth metal hydroxides such as sodium, potassium, calcium or magnesium
hydroxides; ammonia and aliphatic, cyclic or aromatic arﬁines such as methylamine,
dimethylamine, tﬁethylamin'e, diethy!amine, isopropyldiethylamine, pyridine and
picoline. Hlustrative acids which form suitable salts include 'inorganic acids such as, for
30 example, hydroch!oﬁc. hydrobromie, sulfuric, phosphoric and like acids, and organic

carboxylic acids such as, for example, acetic, propionic, glycolic, lactic, pyruvic,



mal oni ¢, succinic, fumaric, nalic, tartaric, citric, ascorbic, nuleic,

hydr oxymal ei c and di hydroxymal ei c, benzoic, phenylacetic, 4-ami noleggPigoy.

4- hydr oxybenzoic, anthranilic, cinnamic, salicylic, 4-aminosalicylic,

2- phenoxybamz@logsc72- acet oxybenzoi c, mandelic and |ike acipdg/Erasnehsey gani c
sul fonic acids such as net hanesul fonic and p- toluenesul fonic acids. As
used herein, 'pharnmaceutical carrier refers to known pharmaceuti cal

exci pients useful in formulating pharnacgutically active conpounds for
adm ni stration, and which are substantially nontoxic and nonsensitizing.
under conditions of use. The exact io. proportion of these excipients is
det er ni ne@algnichsuiosinic iimariy, makic. dadanic sitigrasserhic.gvaleic, hydmamalaie and

onar macoutTArSL AR Re Rt AICbn e Bl BRI, o (e .-

present i antwaniio, cienarbie, galiepliv, ddamindsalitylios2-phbroxyberyroid, @-avei@typentoithe

ds of the formila | may be | d_utilizing . d | -
techni Qo I RAR IR aRdse AR orsarle SO0 Ad5 RuE G mPDRGRIoTATIE art. -

U S. pat endlubndstffoRi¢mcitRscr i bes exanpl es of suitable procedures and the
content of this docunment is incorporated herein by reference. One such

procedure, as 20 illustrated in Scheme A is described bel ow. Schene A.H2N

O Bstep-a PhthN I Il~~ . 3 1 2 step b f 4 MAR 2004

As used herein, -‘pharmaceutical carrier’ refers to known pharmaceutical exc':ipients'

- useful in formulating pharmaceutically active compounds for administration, and which = 8

are substantially nontoxic and nonsensitizing under conditions of use. The exact (2
10. proportion of these excipients is (;!etermihed by the solubiliﬂtyand chemical properties of

the active compound; the chosen route of administration as well as standard

pharmaceutical practice. : ' o

CHEMICAL SYNTHESES
15 Cd_rhpounds according to the present invention may be 'pfepared as foliows.

The tricyclic moiety of the éompounds of the formula | may be preparéd;u-tilizing :
- procedures and techniques well knowh and appreciated by one of ordinary skill in the -
- art. U.S. patent 5,430,145 describeé exémples'of suitable procedures and the content
- of this document is incorporated herein by reference. One such procedure, as |
20 - illustrated in Scheme A, is described below: .

Scheme A
B,
B,
B, — 1)oxalyl chloride
stepa _ PhtaN —_—
OH 2) CO,Me

O HO"\/(CHZ n\/L

1 2 stepb 3

NH,

RV

Egirind
Eny



WD 02/ 083671 PCT/ EP02/ 03668 Oxidation NH OH step ¢ (CH2~~ COZIVE Pht nN

Cyclization step d PhtnN 6 CO2Me 5 Cyclization step e 7 step 5 ﬁ|%42004
WD 02/ 083671 10 H N O 11 SRIONCI ) %0 .C0 R 12b Rl= COCH3, : =

CHPh 2 WO 02/083671 PCT/EP02/03668

Oxidation
——

Astep c

Cyclization
-——+

“stepd

- Cyclization
—_——

stepe




52 2 step g step-i
In step a,
of structure

sui tabl e aprotic sol vent,

step k PCT/ EP02/03668 NB ,H ."
the appropriate phthalimde bl ocked (S)-phenyl al
2 can be prepared by reacting the appropriate
(S) - pheny| ggvioassrder i vative of structure |

wth p

such as di net hyl f or mam de.

OAc'"- (CHA H C2R2 10

ht hal | gcppbytiskéde i n a.
10 In step b, the

appropriate phthalimde bI ocked (S)-phenyl al ani ne derivative of structure

2 can be converted to the correspondi ng
appropriate am no acid net hyl
") 4 MAR 2004 WD 02/083671

t he
reaction. For -exanple,

appropriate phthalimde
can be reacted with oxa
methyl ene chloride. T
the‘appropriate ar ng
base,

ester of structu

bl@cked (Syp

e

ottd

thyl ” ester qf str u

line in gte‘%u tabl

u

step-i

stepk

id chloride,

| al ani ne derivatj

chl or ﬁﬁ% Ssui t abl e apro
4sB) ting acﬂép.‘d:hlorld capy

jOAc

then reacted with
re 3 in a coupling -
PCT/ EPO2/ 03668 11 the

of Structure 2
olvent, such as
Baoupl ed with

Y

In step 3, the appropriaté phthalimide blocked (S)-phenylalanine _deﬁvative of structure'
2 can be prepared by reacting the appropriate (S)-phenylalanine derivative of structure
1 with phthalic anhydride in a suitable aprotic solvent, such as dimethylformamide.

12b
Ry = COCHs, COPh
~ Ry=CHPh;
5
10

In step b, the appropriate phthalimide blocked (S)-phenylalanine derivative of structure

2 can be converted to the corresponding acid chloride, then reacted with the

appropriate amino acid methyl ester of structure 3in a coup!ing reaction. For example,

Qnﬁmzﬁﬁ?ri vative -




aprotic solvent, such as dinethylformam de, to give the appropriate.

1- oxo- 3- phenyl propyl -am no acid nethyl ester derivative of gtﬁﬂfg%re 4. In
step.c, -the. hydroxynmet hyl ene functionality of the appropriate

1--ox0- 3- phéﬁ9WpW§ﬁvl- am no acid nethyl ester derivative @CT@EPIUESEEE € 4 can
be oxidized to the appropriate 1o al dehyde of structure 5 by oxidation
techni ques well known and appreciated in ihe art. For exanple, the

hydr oxynet hyl ene functionality of the apb opri ate 1-oxo-3-

phenyl propyl -am no acid nethyl ester derivative of structure 4 can be

oxi di zed tgQ the of structur S

oxi dati on USi é)rw'%? Rth@ﬁpmﬂag&.%ﬂ@ ("t”r e f"@g%;?ﬁ' {}E‘?j edgp@nwge
aprotic sofesetd wm@kaiﬁ%hmﬁbyh grmtaﬁlecfkﬁr@fé SSiveritsisdteas fhethyienBBRR.I at e
al dehyde _E stru ture can_be cyclized t he appr opriate ‘enam ne of

structure NS acit ehigride; carriien @(@t@ﬂﬂl%d with &%@@Pr@pﬂﬂ@t W@Dcﬁﬂ@ﬂl@tw
structure ésté.aaf RAuchifé s/ sl & Quitdifio BRRE AN rgﬁoufﬁer HE 4l OY
treatment With 20 trifluoroacetic aC| a su rotlc so ven such

as net Hyl e@i@fobﬁIS@!NBGFeSUtha%d@pﬁtbylfarmanaﬂg.rtomwme wpamprméediomt%uct ure 6
can be con cli und ‘of structure 7 b
an acid ca%{mfwgbﬁrl e FB%;Q?&&PQ&S g?ﬁ‘éﬁgegﬁgﬁﬁ'é‘%ﬁ%? t he appropriate g
enani ne of structure 6 can be converted to t he 25 correspondi ng tri cycl i C
conmpound truc nt ture of tri

sul foni ¢ Ol SR et s bt RabiHetitu G e SpPiiriie toxapt-hr o

such.'as meadiHoened frivtiey] ester dbﬂvéﬁlv@&;f%trub{urér&)bah%é“&ﬁ&ié@[d/tﬁé)aﬂpﬁ@ﬁl’ieﬁé' fy
th:_g _par boxglgfgg“é%l onal'ity due to the 30 conditions of the work-up. For

of ructur Sy erddaiasdieehnigies well rnewn gnd regnnmaieden the art.

Sul tabl e - aphObtdmSI] tHe RydroxYhfat

02/ 083671 PCT/ EP a0 ey r12%'!é Iﬁgie'% ﬁﬁ@%@ﬁ%@%@gﬁ% i base such as

cesi um car PRgeiRropylayine agidonethyl gsteederivative of structure 4 can be OXIdIZBd to the
appropriate aldehyde of structure 5 by means of a Swern oxidation using oxalyl

- chloride and dimethylsulfoxide in a suitable aprotié solvent, such as methylene
15 chioride. | |

In step d, the ap_prbpriéte aldehyde of structure 5 can be cyclized to the appropriate

énamine of structure 6 by acid catalysis. For example, the appropriate aldehyde of

structure 5 can be cyclized to the appropriate enamine of structure 6 by treatment with ;
20  trifluoroacetic acid in a suitable aprotic solvent, such as methylene chloride.

In étep e, the appropriate enamine of structure 6 can be converted to the
corresponding tricyclic compound of structure 7 by an acid catalyzed Friedel-Crafts
~ reaction. For example, the appropriate enamine of structure 6 can be converted to the
25 corresponding tricyclic compound of structure 7 by treatment with a mixture of
trifluoromethane sulfonic acid and trifiucroacetic anhydride in a suitable aprotic solvent,
such as methylene chioride. ' '

In step e, it may be necessary to reesterify the carboxy functionality due to the
30  conditions of the work-up. For example, treatment of the crude product with
bromodiphenylmethane in a suitable aprotic solvent, such as dimethyl-formamide



.t he correspondi-ng' . di phenyl nethyl ester. In step f, the phthalimde
protecting group of the appropriate tricyclic conpound of - 3 gAg ugiiure 7.
can be renoved using techni ques and procedures well known in the art. For
exanpl e, t RO PSRRI i de protecting group of the appropri ZCEEPPIENEA i C
conmpound of structure 7 can be renoved using hydrazi ne nonohydrate in a
suitable protic solvent such as nethangb, to give the corresponding amno_
conmpound of structure 8. 10 In step g, the appropriate (S)-acetate conpound
of structure 10 can be prepared by reacting the appropriate am no conpound

of struct w1 h- ri_ate - etate of .structure For

exanpl o, Hsbat 8 SohaftchaRiRE badh nistas FEE P Bt g el h¥ uBe s 88 i ¢ 1
t he appr offie edreespBndagediphenyimetglestent structure 9 in the presence of a

coupl i-ng reagent such as EEDQ (1-ethoxycarbonyl-2-ethoxy-1,2 15 .
di hydroqui nol i ne), 'DCC (1, 8-di cycl ohexyl carbodi i nm-de), or

di et hyl cy anstedstpeiitRalinfide prétetiroupl Me SperebraR!tricydie ofthoimbipl ene
chloride to give_the appropriate -acetoxy' conpound of structure 10. In

step h3 t fEUgtYfe Geapdedemavediusing technigees aad amnespresavell inewr incbepdiind of
tructu - ‘ i G thé IRk Ve

St ruct ur o g4 Sxatlplh e nifiniRekE St bRuFANhE BEREI tlalk effifeutlor .
m xture, Stodtuss7 canrehiemaved usingshydirazing ssaichydrats irea suitatile erdtis) saiventhol
functi onalj ty . of t: i.at i d d_of struct 25 11

e conver eutH 28 maifiEn@bl U0 I corpRRaRE D8 aRipobhd it Bz oat e of o

struecture 12a. For exanple, the appropriate (S)-alcohol of structure llai.:

Fr1 phahyl Bhosm.fbe ARarorBpk S aep Bt FBpPH2ga Sl BuiR 1 G68) beprepuBRan ¢ ()
Funct i on Zf"f%‘?'“%#“? EEB;%E‘F}%??‘E‘??“&‘%%“%‘ e anprOFrARXSF o e
conver t ed afefate ef giprcteresd far ejample. the appnopdatesaminotapmporndtof structuss npl e,
4_ MAR 2004an be reacted with the appropriate (S)-acetate compound of structure 9 in the | '
o presence of a coupling reagent such as EEDQ (1-ethoxycarbonyi-2-ethoxy-1,2-
- 15 dihydroquinoline), DCC (1,3-dicyclohexylcarbodiimide), or diethylcyanophOSponate ina
suitable aprotic solvent, such as methylene chioride to give the appropriate (S)~acétoxy
compound of structure 10.

in step h, the (S)-acetate functionality of the appropriate amide compound of structure
20 10 can be hydrolyzed to the corresponding (S)-alcohol of structure 11a with a base, -
~_ such as lithium hydroxide in a suitable solvent mixture, such as tetrahydrofuran and W

ethanol.

Instep i, the (S)—alcohdl functionality.of the appropriate amide compound of structure

25 11a can be converted to the corresponding (R)-thioacetate or (R)}-thiobenzoate of
structure 12a. For example, the appropriate (8)-aicohol of structure 11a can be
treated with thiolacetic acid in a Mitsunobu reaction using tripherinphosphine and
DIAD (diisopropylazodicarboxylate) in a suitable aprotic solvent, such as
tetrahydrofuran. |

30 | A |

In step j, the (8)-alcohol functionality of the appropriate amide compound of structure
11a can be converted to the corresponding (R)-alcohol of structure 11b. For example,



WO 021083671 PCT/ EPO2/ 03668 13 the appropriate (S)-alcohol of structure 11
a can be treated with acetic acid in a Mtsunobu reaction usﬂ‘nﬁ‘\R 2004

tri phenyl phosphine and DI AD i n asuitable aprotic solvent, such as

t et r ahydr of WO&H083FTe resulting (R)-acetate can then be hydcaimpososewd th a
sui tabl e base, such as lithiumhydroxide. In step k, the (R)-al cohol
functionality of the appropriate am de c ound of structure 11 b can be
converted to the corresponding (S)-thioatetate or (S)-thiobenzoate of
structure 12b. For exanple, the appropriate (R)-al cohol of structure 11 b

can be trgated wt iqQlacetic acid jn a t sunobu reactjon usin
tri phenyi pﬁ'&ﬁﬂwwag‘?]&%“%loiﬁ% f‘tﬁ”‘?t'a\res e Gany ke Wpaledivathageficacid E‘lﬁ‘:g as
tet rahy'droMugmbM@aéﬁﬁﬁmmgmbhlen@ﬁ@épﬂﬂﬂe and'BIAB ifa%y bl%.rewé'&ﬁ: drite

conpounds of structures 12a _ and b can be nmani pul at ed usi t echni ques

and pr ocedthdsasiefrahydralwannie respiting (Rl-acetalp eandthen berhyidrelyzedswithia i n t he
art to gi vauitddfe 5 ﬁﬁapgghmg_'qqﬁg@%%'ags of 15 structures 13a -14a and 13b
t heny hy

-14b. For exanpl e, e dip ester functionality of the
approprd ate conpound of. structure 12a can be renoved using trifluoroacetic

acid to giye ) rb li,c.acid compound of structure 13a.
Simlarly, N.ﬁ%'?& %ES&%%@E‘%@WH%@%@% ﬂ?%ﬂ%'?"PBH%ﬁeﬂrV‘ GICAHRY M&B}‘Fé{% |
conpound ol 1stanibé corverd todhe berrespamding (33-thigacetate dif (Shithiehesarté 6f acid to
give the carb x%l_% 3._ci‘d c%rg[)o%géi of str ucé rle 13b. The (R)-thioacetate or
(R)__-_-_E hi obe#?ffg.‘t' nctar&XATPLS; g apiePas 'S@cshe' oHpstHg b cagbeicture -
13a £an. betrég18BVieH tiifoldeetic bBiduMaRMobd Peddli i @i indThxd ur e
sugh 25 as: }et rahydr of uran and et hanol goegdiﬁ\c/)g Wgﬁgggﬁgbgﬂ%é&@ hi o
coﬁiﬁou%ﬂj A} I Buitable aprptic splyentsugh as trirahgyirafiviadacet at e or S
(S)-thiobenzoate functionality of the. appropriate conmpound of structure
13b can be renoved with lithium hydroxide in a suitable solvent mxture
such as t of\g ahwunasized imTabld e theaRe Bnd & groupst drethepmomopol ratsaf SBuciune©12a

c_'(_)rrp(_)unrd Shd 156 H&d BE fndhifilated using techniques and procedures well known and -
apprec_iated be one of ordinary skill in the art to give the corresponding compounds of
15 - structures 13a — 14a and 13b — 14b. | '

For e_»tample, the diphenylmethyl ester functionality of the appropriate combound of
structure 12a can be removed using triﬂdoroaceti'c acid to give the ap'propriate
carboxylic acid c_bmpound of structure 13a. Similarly, the diphenylmethyl ester.
functionality of the appropriate compound of structure 12b can be removed using - |

, triﬂuoroace_,-tic acid to give the carboxylic'acid compound of structure 13b. -

The (R)-thioacetate or (R)-thiobenzoate functionaiity of the appropriéte compound of
~ structure 13a can be removed with lithium hydroxide in a suitable solvent mixture such
25  as tetrahydrofuran and ethanol to give the apprdpriate (R)-thio compound of structure
 14a. Similarly, the {S)-thioacetate or (S)-thiobenzoate functionality of the .apjaropriate
- compound of structure 13b can be removed with lithium hydroxide in a suitable solvent
mixture such as tetrahydrofuran and ethanol to give the appropriate (S)-thio compound
of structure 14b.
30



e s e

30 4 MAR 2004 WD 02/083671 14 TABLE 1 PCT/ EP02/ 03668 MANI PULATI ON OF R1 AND .
R2 ConmpoundR1R2 13a and 13bCOCH3 or COPhH 14a and 14bHH Althp:j&lht h@e ’
general procedures outlined in Scheme A show the preparation

conpounds wfo d2mess7or mul a | wherein the' group -000R2 is of pcharoznsess .
(S)-configuration, the conpounds of the formula | wherein the .group - COOR2
Is of the (R -configuration may be prepared by anal ogous procedures by )
substijtuting an appropriate (Ry-amno acid nethyl ester for the (S)-am no
acid nmethyl ester of structure 3 in step b. 10 Starting materials for use

in the general -synthetic procedures OJI#}\HITEE‘g in Schene A are readily

avail able. to one of ordinary skill rt For exanple, certain (R - .
and (S)- carboxy acetate or benzoate starting materials of structure 9' can

be prgpared by stereosel ecMANPUEATIONIDF®, ANB RO r espondi ng pyruvate
Con‘pOL nde vt h :\| nl ng__ga;_arn‘es_ scribed in ] ﬁﬂ Chem A7 1606
(1982)], T—’o"’"?ﬁ"@l‘l qlhem 493 1316 15 (1984), and J. ARz Chem Soc. 106, 1531
(1984) ’13«'95‘19%5 d(fl-%adr'@—Pnh resufting —atctohot HWI th—aceticarhydride -
or benzalc anhydriide to give the corresponding (R - or (S)-carboxy acetlate

or berizt4a anddﬁpdjunds o structure 9. Alternativel yd certain tricyclic

£ P R Z oot 'd 1
conpounds—ef—strtet-ur-e—F—fraybBe-prepared—as—desertbed—20—1n—European

patent application EP 249223 A.. The present invention provides a process
for the pAtthaugi tlw‘gerferal pma:etmwssioomnebm S‘E:héméUaslhoﬁtﬁe/ PrepHean dfltﬁg

reacti ng 2 r%%n'gogs of t?re fct)rrr]r(raul; ?wherern the group —COOR:; is of the (S)-conﬁguratron the : \ 3 .
o compounds of the formula | wherein the group ~COOR; is of the (R)-configuration may C )
. be prepared by analogous procedures by substltutmg an appropnate (R)-amino acrd
_‘methyl ester for the (S)-ammo acid methyl ester of structure 3instep b.

10 Start_ing materials for use in the general synthetic.p'rocedures outlined in Scheme A are |
readily available to one of ordinary skill in the art For example, certain (R)- and (S)-

- carboxy acetate or benzoate starting materials of structure 9'can be prepared by
stereoselective reduction of the comesponding pyruvate compounds with alpine .
boranes as described in J. Org. Chem. 47, 1606 (1982), J. Org. Chem. 49, 1316

- 15~ (1984), and J. Am. Chem. Soc. 106, 1531 (1884), followed' by treating the resultlng o

‘ alcohol with acetic anhydride or benzoic anhydride to give the correspondrng (R)-or )

: (S) carboxy acetate or benzoate compounds of structure 9. S 27

| | Altematlvely, certain tricyclic compounds of structure 7 may be prepared as described
20 in European patent apphcatlon EP 249223 A.

- The present invention provrdes a process for the preparatron of a compound of the
formula | above, comprising

reactrng a compound of the formula Il



4 MAR 2004 WO 02/083671 PCT/ EP02/ 03668 15 where R2, X, Bl and B2 are as
previously defined and Hal is halogen, with a conpound of the f'gml a R1SH,
where Rl is as previously defined, in the - presence of a baske, as an
at kal i . met WVOOHPI6Hat e. The present invention furthernore gromodesses
process for the preparation of a conmpound of the fornula 11, conprising
reacting a conpound of the formula ill B,ACl CO2R2 wherein R2, X, B, and B2
are as previously defined with a conpount™of the fornula IV.1o where Hal is
hal ogen. WD 02/ 083671 16 '-4 MAR 2004 . PCT/ EP02/ 03668 An alternative
process for the preparation of a conmpound,of the fornula I accordi-ng to

the present invention conprises reacting fa conpound -of the fornmula |11
CO2R2 5 wherein R2, X, ‘Bi and B2 are as Bously defined, with a conpound

of°the formula V 10 wherein R4 is as pusly defined. /SRl C ~\ CO2H V
In the Tatter process, the appropriate sm=fo conmpound of the fornmula III
R -th| Oﬁcetate of the formul a

may be reacted with the appropri ape (¢ _
V to give the - j\)/“\

where Ry, X, B4 and Bz_arc as previously defined and Hal is haloge'n.

with a compound of the formula R{SH, where Rsis as prewousiy def‘ ned, in the
presence of a base, such as an alkali metal carbonate

5'_ The present invention furthermore prov:des a process for the preparatuon ofa

compound of the formula i, comprising reacting a compound of the formula ill

CO,R,

wherein Ry, X, B¢ and B; are as prcviously defined with a compound of the formula IV

Hal

>/\COZH '_N

10  where Hal is halogen.



corresponding (S)- or (R)-thioacetate, respectively, of the fornmula'l as
described 15 previously in Schene A step g. Schene B provivg’eﬁﬁ@rﬁg&her
general synthetic procedure for preéparing conpounds of - the fo Ia~"1. 20
MAR 2004 WWQY/a§868671 17 Schenme B 33 CO2H H H2N k " - st ep PETEPRRO3668N 0 1
,.. Br - 28 C02R2 R SH 35 step b PCT/EP02103668 B 36 . Rz = COCH3, COPh X
0, S NHor (CH),, n= Corl In step a, f4e appropriate anm no conpound of
structure 28 wherein Xis 0, S, NH or .

I <H

An alternative process for the preparation of a compound of the formula | according to
~ the present invention comprises reacting a compound of the formula il -

° V Com
' C(?sz : | o

5 wherein Rz, X, B4 and.Bzh are as brevidusly defined, with a compound of the-
formula V- ‘ '

/SR1 _

C -
. 7/ Ne OH v
10 wherein Riisas previotj_sly deﬁned.

In the latter process, the appropriate amino compbuhd of the formuila il may be ' {
- reacted with the appropriate (S)- or (R)-thioacetate of the formula V to give the
corresponding (S})- or (R)-thioacetate, respectively, of the formula | as described
15 previously in Scheme A; step g. |

Scheme B provides another general synthetic procedure for preparing compounds of -
the formula 1. '

20



(CH2)" wherein nis O or 1is reacted with the appropriate (R)-bronmpacid of
structure 33 io to give the correspondi ng (R)-bronpam de- conp gﬂgdmﬁ#
structure. 34 wherein Xis 0, S NHor (C2),, whereinnis under
si-milar con¥O®88€7as described previously in Scheme A SEPE®2/03668

Al ternatively, the appropriate am no conpound of structure 28 wherein X is
0, S, NH or (CH2)n wherein nis O or | y$ reacted with the appropriate
(S)-bromacid to give the 15 corresponding (S)-bronpan de wherein X is 0,
S, NHor (CH2)n wherein nis O or 1 or. the appropriate am no conpound of
structure 28 wherein X is 0, 'S, NH Orsﬁgﬁ_ﬂ{{% E 4 MAR 2004 WO 02/ 083671 18
PCT/ EPO2/ 03668 wherein n is 0 or with the appropriate
enantlonerlc m xture of ‘the bro cid_ to give the corresponding.

di astere0| Soneric mxturequ t he BlpneBhi de whereln Xis O, 33 NH or

(CH2)n wherein n is 0 orxyd_as S A step g. s
w 1) ict i ghal i t ycofH t he appropriate 2 Br'zma_n‘i de
< érenX|SO S, NHorH(CHZ whersei n“n is 0 or

In step b, the (R) -brd

conpound of = strpgt

| -is converted to e OprH espon ) -t hi oacet at (- S) 1. obenzoat e
of structure 36} ' is o0 & or (CH2) ei
Al ternatively, th -brojro functionality of th

appropriate-(S)-bronmoayi deX wherein 'X io - ,\\gr NH or )n wherein n
is 0Oor 1 is convegedjt® the correspondi ng (R thﬁoacet ate or ' 34 :
(R).=:t. hi obenzoat e V\/nereCﬁ)R is 0, S NHor (CH)n wherein n G@,Ry or 1. " For
exahpl e, the appropriate (EQ) bronpam de conpound of - structure 34 wherein X
s¢#:0, S, ‘NH or (CH2)" wherein nis O or 1 is reacted with thiolacetic acid -
or “t'hi ol benzoic acid. of structure 35 in the presence of a base, such as
cesi um or sodium carbonate. is The reactants are typically contacted in a
sui t abl e -organi ¢ sol vent such as a m xture of dinethylformam de and
tetrahydrofuran. The reactants are typically stirreeytoget her at

o | B
R,SH % Ho M )
step b 0 - N
' N
. 7rSR’ ° \\/X
. % - 26

5 R = COCH;;, COPh

X=0,85, NH or (CHy),
n=0or1

In step a, the appropriate amino compound 61' structure 28 wherein Xis O, S, NH or .
(CHz)r wherein n is 0 or 1 is reacted with the appropriate (R)-bromoacid of structure 33
10 to give the corresponding (R)-bromoamide compound of structure 34 wherein Xis O,

S, NHor (CHZ),, wherein nis 0 or 1 under similar conditions as described prewously in
- Scheme A, step g. . ~

Altemnatively, the appropriate amino compound of structure 28 wherein X is O, S, NH
or (CHa), wherein n is 0 or 1 is reacted with the appropriate (8)-bromoacid to giQe the

is  corresponding (8)-bromoamide wherein X is O, S, NH or (CH,), wherein n isOor1or
the appropriate amino compound of structure 28 wherein X is O, S, NH or (CHa)n



room tenperature for a period of time.ranging from!| to 8 hours. The

resulting (S)- thioacetate or (S)-thiobenzoate of structure,3 ein X is
0, S, NHor (CH2)n wherein nis 0 or 1 is recovered fromthe reaction zone -

by extract W02M83¢Tbds 'as is known in 20 the art. It nayPEEEBWIFe8ed by
chromat ography. Alternatively, the brono functionality of the appropriate
di astereoi soneric m xture of the. bronoag des descri bed supra wherein X is,
0, S, NHor (CH2)" wherein nis O or |I 'Is convertedto the correspondi ng
di astereoi soneric m xture of thioacetate or thiobenzoate conmpounds wherein

is 0, S . 25 Al th h.Sch I d
For "t he piER 5 i TideabEndutheRpPriats oidplorbell il 0 "'
noi ety haor@néa@altcbgm the rmotreeﬂimidmg/dteétetdrcesctrﬁén@ aikiues sethieobronteimitier

exanple' X is - CiH2, orrpo nds of formula | wherein the carbox
functi onaMhgjeink '§f6 §h’§

the approg |seé(§p?(4R) carboxy WO 02/083671 19 4 MAR 2004 PCT/ EP02/ 03668
am no corrpoun

described in Scheme A EXPERIMENTAL 5 The fol| Owiﬁ)gc Exanpl es present
typi caPf syRsiapdadhe {Ribmme Bﬁmwﬁlebﬁféhﬁ appropiiade (Richrameamide sommaengdidlod

to De 11 usard 48 vitinaa st 618,  RPtorHERARErb f 199 br § REcfRREa 18nd e

pr esent. Invention In an reirn | ow ng terns have t he
i ndi cat ed cogasponging (Y- thrqafcetaie po( §b thigherizoats of steicéwre 36 whergin poisd3,, S, m

refers tol\ﬂllh t#'f-'%) %re"g? lée)oe,qs to degrees Celsius.' = 10 Exanple 1 @
o} n

Pr epar ati-on met Nyl but anoi ¢ acid (structure 33) To a cool
solution of D valine (12.7g, 100 mol) in 100n 2.5N sul furic acid and 49(
: Alternatively, the (S)-bromo functionality of the appropriate-(S)-bromoamide wherein X J

10 - is 0, 8, NH or (CH), wherein nis0or1 is converted to the corresponding (R)- .
. thioacetate or (R)—thiobenzoate wherein Xis O, S, NH or (CHy), whereinnis 0 or 1.

For example, the appropriate (R)- bromoamlde compound of structure 34 wherein Xis
0,5, NHor (CH;;)l1 wherein n is 0 or 1 is reacted with thiolacetic acid or thiolbenzoic
~ acid of structure 35 in the presence of a base, such as cesium or sodium carbonate. -
RE " The reactants are typically contacted in a suitable organic solvent such as a mixture of
| dimethylformamide and tetrahydrofuran The reactants are typically stired together at
. room femperature for a penod of time ranging from 1 to 8 hours. The resuiting {S)-
thioacetate or (S)-thiobenzoate of structure 36 wherein X is O, S, NH or (CHZ)n whetein * )

- nisOor1is recovered from the reaction zone by extractlve methoids as is known in &

20 the art. it may be purn" ied by chromatography.

Alternatively, the bromo ﬁ.mcttonalaty of the appropnate diastereoisomeric mixture of
the. bromoamldes described supra whereln Xis O, §, NH or (CHp), wherein nis O or 1
is converted to the correspondlng dtastereotsomenc mixture of thioacetate or

) thiobenzoate compounds wherein Xis 0, S, NH or {CHy), wherein nis Oor1.

25 Although Scheme B provides for the prepatation of compounds of formuia ! wherein
- the tricyclic moiety has a 4-carboxy funcﬁonelity of the (S)-configuration when for
: example X is -CHp, the compounds of formula | wherein the carboxy fuhctionality isof
the (R)-configuration may be prepared by substituting the appropriate (4R)—cafboxy

R CEGhAhagpEn B 9l 30 Scaries BEVBYST SO ng

or the amino conpound of structure 28 whose preparation is ~



%Br (33g, 200 mol) at -10C was added sodiumnitrite (6.90 g, 100 mol.) in
50.mM water over a period of 30 minutes. Stirring between --5C and -10C

was maintained. 15 for an additional 3 hours. The reaction,njd ygpe was
extract ed wwiohp28s83671150mL of net hyl ene chloride, dried overy m%%
concentrated to give a Ilght amber oil (9.7 g, 50 % 53.6 MD anpl e

2 Preparation of

[4S-[4a, 7a(S),12b[if-7-[[2(S)-acetyl thi 018- net hyl -1 - oxobut yl Jam no] - 20
1,2,3,4,6,7,6,12b- oct ahydr o- 6- oxo-pyrido[ 2,1 a][2] benzazepi ne-4-carboxylic
acid, di phen | met hyl ester Schene B, step. a: [4S-[4a,7a(S), 12bPf-7- - '
([ 2(R) - br ofBIRR ?@Fﬂfgﬂfldlfﬂbﬂl@bﬁmlﬁp]mpﬂqnd of structure 28 whose preparation is

1,2, 3,4, 6, desoribel i sk [0- 6- oxo-pyrido[ 2,1 a][2] benzazepi ne-4-carboxylic
acrd di phenyl rret'hyl ﬁ%@?é«r 25 (R)-2-Brono- 3-net hyl butanoic acid (900 nyg,

5.0 nnDI) and [4S-[4a, 7a(S), 12bPfl-7- (amno)-1,2,3,4,6,7,8,

12b-oct ahydr o-r 6- oxo- pyri do[ 2, | a][2]benzazepine-4-carboxy|ic WO 02/ 083671
20"4 MAR 2004 PCT/ EP02/ 03668 aci d, diphenylnethyl ester (1.76 g, 4.0 mol)
wer e dissolved in dry nethyl ene chI %gwﬁ A) and treated with EDC (1.0
g, 5.0. nnDI) at- 25C for 2 hours. er rs only .a trace of

[4S—[4 S), 12b13] -7-(am no) - 1 2 3,4,6,7,8, 12b-octahydro-6-0x0

oyri do[2, 15h¢ KllowineEsmples presenbhypied! syntheses o gesumipedtin 18dhesst B These

remai ned. [ | ene 1§ | ori

washed wi tEr:Q %)Shrg;%lpga {c,)é;ﬁlﬁgg bgtifltgﬂraﬁfg&gﬁ ?'ﬁ@& Rt dmye E%‘iﬁim'ngmeo%@w

car bonat e. ofithe presantinvention inham' wiay.eAs usbl Herdin, the feiRNing taithd Haveasyo and
E‘Zf :;d 4? d cla@{ﬁ'négﬂﬁﬁgt @%@e%éé) 52 n'cnls Ven‘}orp‘e:'e}em 10 mlll?xgglggur;r?l’ ﬁe%?;'g?gSNZMBr )

[4S—[4a 7al(r$m;tﬂ=,\3b‘[°81 fefetsfid aé@eegq%]gihghl o-3-nethyl -T 10

oxobutyl Jam no] -1, 2, 3,4,6,7,8, 12b-oct ahydro 6- oxo-pyrido[ 2, |-

al[2] bﬁ;”zaé%%h&% #
Pfeparation of (R)-2-Bromo-3-methylbhtanoic acid (structure 33)

- Toa cooled solution of D-valine (12.7g, 100 mmol) in 100ml 2.5N sulfuric acid and 49 -
%HBr (33g, 200 mmol) at —10°C was added sodium nitrite (6.90 g, 100 mmol) in 50 ml -
water over a period of 30 minutes. Stirring between ~5°C and -1 0°C was maintained

15 foran additional 3 hours. The reaction mixture was extracted wﬂh 2 x 150ml of

‘) : _methylene chloride, dried over MgSO, and concentrated to gwe a light amber oil (9.7
[in g, 50 %, 53.6 mmol) '
. Example 2

Preparation of [4S-[4a,70(S), 12bBJI-7-[[2(S)-acetyithio-3-methyl- 1-oxobutyl]amino]-_
20 1,2346,78 12b~octahydro-6-oxo-pyr|do[2 1a][2]benzazeplne-4-carboxyhc acid,
-dlphenylmethyl ester

Scheme B, step a: [4S-{4a, 7a(8),12bp]}-7- [[2(R)-bromo-3-methyl-1-oxobutyljamino}-
1,23,4 6 7.8,12b-octahydro-6-oxo-pyrido[2, 1a][2]benzazepine-4-carboxylic acid,
diphenyimethyl ester

25 (R)-2-Bromo-3-methylbutanoic acid (900 mg, 5.0 mmol) and [4S-{40,7a(S),12bp]}-7~
(amino)-1_,2,3,4_,6,7,§,12b—{)ctahydro-6-oxo-pyrido[2,1a][2]benzazepine-4-carboxylic

STV Y



carboxylic acid, diphenylnethyl ester Thiolacetic acid (456 ng, 6.0 muol)
and cesium carbonate (325.8 ng, 3.0 mmol) were dissolved in nethanol (5
m) under a nitrogen atnosphere and evaporated to dryness. .4 WAR B¥apor at ed
product fr g &7 (4.0 nrnol), dissolved in 5 m of drypdfrpressss

di met hyl f ormam de, was added to the m xture followed by stirring under a
nitrogen atnosphere for 2 hours. The m xture was partitioned between et hyI
acetate (100 m) and brine, washed witR010% HCl and saturated sodi um '
hydr ogen .carbonate, drired (MgSO4), filtered and concentrated to give the
crude product (2.2g) as a light yellow foam The product was dissolved in
met hyl eneaeid| dipheaylmedhyl estefr |(1aaﬁlgy411)rrmmbwate)@;ssqim inafy inethyighe chioride

or o comioh el 8061 TR S RN o PRGBS AL T PRI
Exanpl e 3afreepasf Sy, G&(S) 1 2bB]]~7-(am1no?]1 2,3,4,6,7, 8 12b ~octahydro-6-oxo-
[4S-[ 4a, 79)3@ 12b[ 3 acetylt i 0- 3- met - | - oxobutyl ] am no] - 25 |

,2,3,4,6 0[%295[8]’519& ﬁnm%é’:&;aébwlw asipzdlmﬁpylmeﬁmga@épemamdcahaoxy| ic - |
d. dh d
?r;:: hyl ingnﬁ%tﬁfbg%% giz%B vﬂﬁ@ﬂﬁﬁedg& sol e {}% %I)gﬁ?é‘ coo% 315\?3"5’3"&3‘?5%“8 "
treat ed WREH and satuaterhwish isodiuachytroged catbpnateh heimikure wasthen Hoeed t o
to 2 t 1.4, MAR PCT/ EP02/,03668
217 conotes Sk pbfiterRlied rpd o nafied PYTRRG rERGETRP YIS B i (e

acet at e/ hecmpeupd (GaaHl35N5:ChBe)t(2m @,04 Omol)gi ve the title corrpound 14 21 .
CHB 09 - %)

Scheme B, step b: [4S-[4a, 7a(S) 12bB]}-7-[12(S)-acetylthio-3-methyl- 4- o
10 oxobutyl]ammo]—1 2,3,4,8,7, 8 12b- octahydro-e-oxo-pyndo[z 1a][2]benzazepme—4-
' .carboxyllc acid, diphenylmethy} ester

Thiolacetic acid (456 mg, 6.0 mmol) and cesium carbonate (325.8 mg, 3.0 mmol) were
~ dissolved in methano! (5 m!) under a nitrogen atmosphere and evaporated to dryness.,
_ The evaporated product from step a (4.0 mmol), dissolved in 5mi of dry
15  dimethylformamide, was added to the mixture followed by stirring under a nitrogen
- atmosphere for 2 hours. The rmxture was parhtloned between ethy! acetate (100 ml)
and brine, washed with 10% HC! and saturated sodium hydrogen carbonate, dried
(MgSO0y), fi !tered and concentrated to give the crude product (2.2g) as a light. yellow )
7 foam. Thga product was dissolved in methylene chloride and purified by o,
20  chromatography (25 % ethyl acetate/hexane) on 200 ml silica using 20% ethyl acetate.
The fractions were combined and concent‘rated to give the title ester compound (2.15
a). . _

Example 3

Preparation of [48-[4a,7a(8),12b[3]]—7-[[2(8)-acetylthio-3-methyl-1-oiobutyl]amino]-
25 1,2,3,4,6,7,8,12b-octahydro-6-oxo-pyrido[2, 1a}[2]benzazepine-4-carboxylic acid.
The crude product produced in Exampie 2 (3.5 mmol) was dissolved in methy!ene

~chioride (6.0 ml) and anisole (1.0 ml), cooled to ~50°C and treated with trifluoroacetic
acid (6.0 ml). The mixture was aliowed to warm to 25°C, stirred for 2 hours,



20 19 JL16 H3C 18 17 N SI :0 24 'CH3 25 Molecular Wight = 432.54
Mol ecul ar Formul a = C22H28N206S 1H and 73C-- NMR data for MDLI 07688
(DMSO-d5, 300K, numbering not according to. |UPAC rules) Rogjari #pC (ppm H

(pprr) 1171. Wo-02bsf@ON- 12. 07 250..534.99 m .. 324,982.21 m g og)gﬁ% .931. 67
m 1.67 m524.692.38 m 1.92 m 649.785.60 7171.37- 848.105.6 . 3.22

dd, 2 97 dd 10136.72- 11136.89- 12124.837.19 d 13125.217.08 t WD 02/ 083671
4 MAR 2004 21

: concentrated in vacuo and purified by chromatography (1 1 ethyl acetatelhexane plus
1% acetlc acid) to’ grve the title compound '

5 Molecular Weight = 432.54
.. Molecular Formula = CaHosNo0sS

'H- and *C- NMR data for MDL 107688 (DMSO-ds, 300K, numbering not accordmg to

IUPAC n.lfes)
Position c (ppm) ' 1H {ppm)
I T 171.79 -
N - [+-coon - T12.07
| 2 50.53 499 m
3 2498 | 221m,1.69m
4 16.93 167m, 1.67m
5 24.69 238 m, 1.92m
6 4978 560
7 T [ -
8 4810 5860
) 3560 | 3.22dd,2.97dd
10 136.72 n
R 136.89 T -
12 124.83 719d | -
B 12521 | 7.081




PCT/ EPO2/ 03668. 22 Exanple 4 14126.677.13 t 15130.107.07.d .16-8.33 d

17169. 11- 1853.824.12 d 1930. 692. 14m 20*20. 180. 99 d 21*19. 290. 94d 24194. 36- *

2530. 342.-36s *: no clear differentiation between position 20arnghe1
Preparat i owmbdsse31 [ 4a, 7a(S), 12b[ 3] ] - 7- [ [ 3- met hyl - 1- 0X0- 2(p@)r/EPo2/03668.

t hi obutyl Jam no]- 1,2, 3,4,6, 7,8, 12b-oct ahydr o- 6- oxo- pyri do[ 2, |

a] [ 2] benzazepi ne-4-carboxylic acid.. 5 The product obtained in Exanple 3
(75 mg, 0.17 mmol) was dissolved in 1.0 % of ., degassed net hanol under
ni trogen atnosphere and treated with |ithium hydroxide (0.4 m of a 1 N
solution). After stirring at 25C for 1. 5 hours, the_solution was '

concentrated in vacug, §A| utled wi t1H6\ﬁ¥t er. (2m) Tatadt a?I dl fied with
T er e and vacuun dbiedo bive (RBT t] o lo combOhtl aa sl white sol d
(55 ng; 0.14 nmol, 83%. 164 H SH 0 C.Z HOZ € 8.33d ' -
B | 7 8011 | -
18 | 5382 - | 412d
19 | 3069 214m
20 | 2048 0.99d
: 21* 19.29 . 0.94d
.24 194.36 - -
25 30.34 " 2.36s
*1 no clear differentiation between
position 20 and 21 |
Example 4

Preparatipn of [45-[4¢.,7a(S),12bB]]-7-[[3-methyi-1 -oxo—2(S)—thiobutyl]amino]-
1,2,34,6,78 12b—octahydro~6-oxo-’pyridd[2 1a][2]benzazepine-zlwcarboxylic acid. .

5 The product obtained in Example 3 (75 mg, 0.17 mmo!) was dlssoived in 1.0 i of
degassed methanol under n;trogen atmosphere and treated wnth lithlum hydroxide (0. 4 )

A

ml of a 1N solution). After stimming at 25°C for 1. 5 hours, the solution was concentrated i,

_in vacuo, diluted with water (2 ml) and acidfi ed wnth hydrochioric acid (0.5 ml of a 1N
solution), The resultant product was filtered and vacuum dried to give the title
‘10 compound as a white solid (55 mg, 0.14 mmol, 83%). i




WO 02/083671 23 Mol ecul-ar Weight = 390.50 Ml ecular Formula = C20H26N204S

4 'MAR 2004 PCT/ EP02/ 03668 1H- and 13 C NWR data for MDL108048 (DIVISO de,
300K, nunbering not according to s |UPAC rules) Position8 (48&fni0
(H)".1cH (1WQ)2a4361L 86s- 1. 68 250. 63d4. 985. 60, 1.68 325. 04tﬂ:12@p02/1;36@§4 98,
1.65 417.00t1.654.98,. 1.91, 1.68, (5.60) 524.77t2.38, 1.915.60, 1.65 ‘
649. 95d5. 607. 19, 4. 98, 1.91 7171.55s-5. 63, 3325 2.97 .847.89d5. 6323. 25, 2.97
936. 05t 3. 25, 2.97.7.07, 5.63 10136. 86*. 3.25, 2. 97 5.63, 7.19 )
11138.82*s-5.63, 7.08, 3.25, 2.97 12124.87d7.1857.13, 5.60, (3.25), (2.97)

13125. 31d7..0847. 0 5 97) 14126.70d .7.127 .7.19
15130 11df“6’%§ ‘%&Vé'shfz 59‘;%@7 16NH 8. 305. 63 17171. 29s- 8. 30, 3. 33,. 1. 94

Molecutar Formula = CapHeN204S

'H- and 13C NMR data for MDL108048 (DMSO-ds. 300K, numberlng not accordlng to
5 IUPAC rules) ‘

5(70)

Position m | & (‘H) "Jon
(*c)
- A 17186 | s - 1.68
s 2 5063 | d | 498 |5.60,1.68
G 3 2504 | t |2.23.168 498,165
| 4 17.00 t 165 | 4.08, 191 1,68, (5.60)
5 2477 | t | 2.38, 191|560, 165
6 4995 | d | - 560 |7.49,4.98,1.91
7 17155 | s - 563, 3.25, 2.97
8 4789 | d 5.632 |3.25,297
9 36.05 t | 3.25,297 |7.07,563
10 136.86* | s - 3.25,2.97, 5.63, 7.19
11 13882* | s - 5.63, 7.08, 3.25, 2.97
- 12 12487 | d 7.185  |7.13,5.60, (3.25), (2.97)
(ﬁ 13 12531 | d 7.084 |7.07, (3.25), (2.97)
e 14 12670 | d. | 7127 719
15 130.11 | d 7.073 |7.08,3.25,2.97
16 NH - 830 |5.63
17 17129 | s - 8.30, 3.33, 1.94_
18 48.85 d 3326 [1.94,0.98,0.94
19 32.46 d 1.936 [3.33,099,0.94
20 19.32 q 0.987 |0.94,1.94,3.33
21 20.58 q 0.944 10.99,1.94, 3.33
*: no clear differentiation between position 20 and 21




1848. 85d3. 3261. 94, 0.98, 0.94 1932.46d1.9363. 33, 0.99, 0.94.

2019. 32¢0.9870.94, 1.94, 3.33 2120.58q0.9440.99,1.94, 3.33 ™: no clear .
differentiati on between position 20 and 21 4 MAR 2004 WD 02/i4R361

PCT/ EPO2/ OSab&/@ds7ihe conpounds according to the present ipayfpbiesesscan be
used to treat warm bl ooded aninmals or mammals, including mce, rats and
humans, suffering from di sease states such as, but not limted to,

hypert ensi on, congestive heart failure, 24 di ac hypertrophy, renal
failure, and/or cirrhosis. 5 An effective ACE and NEP i nhibitory amount of
a C.orrpoun% of the formula | is an anmount which is effective in inhibiting
ACE -and NBP SARRAundsAceeding by thepiegant iInviention can pedtsed 40 treatwarnbloogted

effective : D nhi. i f +0f the f an be
Ceadt |y qattnmals O piRmtl iR GdhY piCE ol arft MAHRR ArEind Bom di ot O
results Stch abi butmed limilédrto dmypedigusisn ccongestivahears faillure, datdiachypertrophy,

ef fective oA . of factors are considered including, but not
limted tg&%ﬁ@@%&ﬁ@?gpﬂgﬁlﬁml ;-the animal's size, age and general -
health, t | L iCaedi inval ved; th egree of o i_nvol veprent or the
Cover iy O GRS ECR AP RREP HRUSHCEnoh o Boriborn & e dovane T e ©
parti cul anmmumpoiich isdHeativd RY iARibIthY ACE SAd NEP WhicHRSARS, 36k exdinsphlb A aise of
15. _concog1 t&nt nEdﬁléfce%E)I on. An effective dual ACE and NEP I nhi bitory anmount -
of a conplVRRrenPIVE rmula | will generally vary from about 0.01

m | ligram per kil ogram body wei ght per day (ng/kg/day) to about 20

gl kgl day Arefiistlilvy AGE en@NEP fHFibHeRHE0S: df 4BbtBolid BPRI orRuIETCKA bes
. readily determined by the use of bonvéntional'techniqﬁes and by observiﬁg results . (
10 obtained under analogous circumstances. In determining fhe effective dose, a numbér o |
. of factors are considered including, but not Iimitéd to: the species of animal; the
animal's size, age and general health; the specific disease involved; the degrée of or
invoivement or the séveri_ty of the disease; the reéponse of the individual patiént; the
péﬁicular compound administered; the dose regimen select_éd; and the use of |
15. concomitant rhedication. “ ' ) V

An effective dual ACE and NEP inhibitory amount of a compou'nd of the formuta | wil

- generally vary from about 0.01 milligram per kilogram body weight per day (mg/kg/day)
to-about 20 mg/kg/day. A daily dose of from about 0.1 mg/kg to about 10 mglkg is
preferred. _ S | |

C

Y

G
20 In effecting treatment of a pétient. compounds of Formula | can bé_ -admiﬁistefed in any
formor mode which makes the corripound bioavailable in effective amounts, including
oral and parenteral routes. For examplg, the compound can be ‘administered orally, -
' subcutaneoUsly,'intramuscularly, intravenously, transdermally,-intranésaily, rectally,
and the like. Oral administration is génerally preferred. One skilled in the art of |
25 preparing formuiations can readily select the proper form and mode of administration

depending upon the disease state 1o be treated, the stage of the disease, and other .
relevant circumstances. | ' | '



preferred. 20 In effecting treatment of a patient, conpounds of Formula I
can be adm ni'stered in any formor node which nmakes the. conpound

bi cavail able in effective ambunts, including oral and parerit &8I 2Wboutes.
Far exanpl ewotd@sgenpound can be adni ni stered oral | Y, SUBRYIAIENNS Y. -

I ntramuscul arly, intravenously, transdermally,-intranasally, rectally, and
the like. Oral admnistration is generala%%/ preferred. One skilled in the
art of 25 preparing fornulations can re |y select the proper form and
mode of administration depending upon the disease state to be treated,.the
stage of the disease, and other relevant circunstances. 4 MAR 200+4 WO
02/ 083671 25 PCT/ EP02/ 03668 FO?NULEﬂRMHLAmNSunds of formula | can be
admi nistered in the form of -pharmaceutical :conpositions or medi caments
which are C F

phar mceut?ggﬁoeﬁg%%thggllgg ctggﬁaﬁ %}Eﬂ%ﬁ&é&g{%}% rﬂ%tf?ﬂ@"ﬁ%%%‘??ll on and

nat ure of RMBesitens eranedicamentsiwhicth erecinade by cowiténing thslodmpstndstéfon, and

standard 'l resent invention_ provides

phar maceut | Q’gﬁﬁ&%g%{béﬁg ﬁé&féi&‘ﬁ@f' ?%9%?83%5920%??&:?*’ PEIPIgRIS WPRSPF’%'“@%ﬁ%und
of  For nul ahaturerofashich are determinicdyythe ehosemﬁfé?bﬁédrﬁmswa‘hbnoé}ﬁi stahdarar €
phar rraceu':)wgalgﬁl ﬁ?aiﬁlﬁﬁ%l e carriers or excipients io The phar maceut i cal
conpositi S 'C€- are prepared in a manner well known in the
pharmaceutical art. The carrier may be a solid, sem - solid, or liquid

mat eri al  whhe present meem&)rﬂsrowdégbhﬁhﬁa@ut@ﬁdﬂoﬁi’ﬂd‘sﬂfon%%nﬁﬁsin}?%d eecdeent .

Swtéble ‘ carrlﬁgfs or excipients are well known in the art
phar maceut #0gHM

beXadni ni spemetk: pﬁhrHa%eQﬁ’édH? %Ecéﬂabl@%a?ﬁgrgbﬁéxﬁpfh?él ets, capsules,

suppositories, solutions, suspensions, -or t Sui tabl e
10 The pharmaceutical compositions or medicaments are prepared in a manner well

known in the pharmaceutical art. The carrier may be a solid, semi-solid, or liquid

P

material which can serve as a vehicle or medium for the active ingredient. Suitable -
carriers or excipients are well known in the art. The pharm-aceutical composition may |
be adapted for oral or parental use and may be administered to the patient in the form -
15 of tablets, capsules, supposﬂones solutions, suspensions, or the like. Suitable
- pharmaceutical carriers and formulation technlques are found in standard texts, such
| as Remington: The Science and Practice of Pharmacy, 19™ edition, Volumes 1 and 2
0 1995, Mack Publishing Co., Easton Pennsylvama US.A, WhICh is herein
i .lncorporated by reference.

20 The pharmaceutlcaf composntlons may be administered orally, for example WIth an
inert diluent or with an edible carrier, They may be enclosed in ge!atlne capsules or
compressed into tablets. For the purpose of ofal therapeutic administration, the
compounds of Formula | may be incorporated wath excipients and used in the form of
tablets, troches, capsules, ellxsrs suspensions, syrups, wafers, chewung gums and the

25 like. These preparations should contain at least 4 % of the compound of Formula §, the
active ingredient, but may be varied depending upon the particular form and may
conveniently be between 4% to about 70% of the weight of the unit. The amount of the

active ingredient present in compositions is such that a unit dosage form suitable for
~ administration will be obtained.

CRTPOII GRhpmula Lip admbdurener etharwise ipassasiaipnad® onel may



pharmaceutical carriers and formulation techniques are found in standard
texts, such . as Rem' ngton: The Science and Practice of Phar mac¥1 [l% 9t h
edition, Volunmes 't and 2, 1995, Mack Publishing Co.. East b 2004

&g The

Pennsy| vaniygg gdbsSs7a . Whi ch is herein incor por at ed by ref %Eﬁﬂﬁ-ﬁz/

pharmaceuti cal conpositions maybe adm nistered orally, for exarrp?e with an

inert diluent or with an edible carrier. They may be encl osed in gelatine
capsul es or conpressed into tablets. F®&0 the purpose of oral therapeutic
adm ni stration, the conpounds of Fornmula |I may be.incorparated with
excipients and used in the formof tablets, troches, capsules, elixirs,
suspensi ofitie talety pillsyedpsutes, trbelm'mg'ugtmﬂllanﬂay bBkoontdik @neldrasere of the

preparati shoul.d cont aln ast %of ound of FOHTU a l, the
et Tve i ndniyas AclERte A e, sif e (G SR ROy RPN Por m and

may  convegelatiikt gxdpiehit swﬂaégfatdh @h@uﬁosé Q%uﬁfegtrélmgﬂ@gah& sfthbB&igifict . The

anount of the _ active ingredient ﬁ resent in conpositions is such that- a

unit dosa§€id SrmAeiE; spinestarsh angd
WO 02/ 983 & drdesld iRahR360H 25cdidfidl 3ih65h Boxilel biid <6 ngéﬂa‘gﬁs agbhfi? Q‘?‘ﬁ‘. a8 o

the like may al so contain one or nore
such as niSHemseytsacthatin oay baladde«;! og flaveuringeagents) svich @epa:tpenm;nt methyl

- exci pi en S uch as

alginic tésél %Pﬁé%rbr%%a@ :3@3 ég n g}@ﬁ @ﬁ%bgkﬁﬁ @%QQ‘? g%? @ays uch as

(rjrag nezl umeshiaim,dh edd moﬁ tcStmnterla‘H()fﬂ'lB abovd apies a liuithcarsiet ﬁhd:]@ ad @bly@giylémg

i oxi de; a suc sucrose.or saccharin nmay be a

or 11 avou ¥t Q68 i, O CRAET S a8 o Pins MASIRPIIN cter Sonavs Modr L

addi'tion-tQ mater s of the above t carrier such as

pol yet hyl &¥is Mgy Pedoatad witly aa3y. shel ac@mhewgagrécgﬁﬁmg pgemMs. Apyrup may

contain-o i r

Gosage unfctBﬁfa%lfé ?ﬁ eaggﬁloﬁ‘&? ﬁgésﬁétﬁeﬁqéﬁlehp?ﬁeﬂisg #?\f@gﬁéﬁﬁég&ﬂ dRdlerddi?
preservatwes dyes and.colourings and flavours. Matenals used in preparing these
yanous composmons should Abe pharm_aceut:ca_l_ly pure and non toxic in the amounts

15 used.

For the purpose of parenteral administration, the compounds of Formula | fnay be
incorporated intoa solution or suspension. These preparations should contaiﬁ at least
‘ 0.1% of a compound of the invention, but fnay be varied to be between 0.1 and about _)
20 5GU% of the weight thereof. The amount of the active ingredient present in such
- compositions is such that a suitable do_ségé Will be Obtained. |

The solutions or suspensions may also include one or more of'the following adjuvants:
sterile diluents such as water for ri'njecti_on, saline solution, fixed oils, polyethylene

25  glycols, glycerine, propyiehe glycol or 6ther synthetic solvents; antibacten'a_l agents
such as benzyl alcohol or methyl paraben; antioxidants such as ascorbicacidor
sodium bisulfite, chelating agents such as ethylene diaminetetraacetic acid; buffers

. such as acetates, Citrates or phdsphates and agents for the adjustment of tonicity such

as sodium chloride or dextrose. The parenteral preparation can be enclosed in

30 ampules, disposable syringes or rhultiple dose vials made of glass or pla'stic.

f1 avoupi n@nodmanetﬁm?sudgsa@ﬁoﬂmetdds@g@um ﬁ)f‘éiﬁﬁlbleeas'doaﬂﬁys mfst Qétﬂets'd? @
i3 .

fikex lubricasnts, vﬁUICh agdnagngdumeicapiapr 2oo4 .



p| Il's may be coated with sugar, shellac, or.other enteric coating agents.
A syrup may contain, in addition to the active ingredient, sucrose as a
sweet eni ng  agent and certain preservatives, dyes and col ouki ygs ;apd

fl.avours. Mwpanigdsss used in preparing these various corrp&sd@ @Gg ouI d be
pharmaceutically pure and non toxic in the ambunts 1s use or pur pose

of parenteral adm nistration, the conpounds of Fornmula | may be

incorporated into a solution or suspensidh. These preparations shoul d
contain at least 0.1%of a conpound of the invention, but may be varied to
be between 0.1 and about 20 50% of the weight thereof. The anpunt of the
active i nd¥isdpbenurse asutersiood that the campowids efForintils sy EikRt irfa vafidtpldre

or mar oo HEne B diorE iy s O8Gyd as U R Slefedoantns WSty Tor

i nj ection umrstoed tidtuhe presehi Meshtin &mﬁﬁﬂdé@é@ﬂc%@%o%ﬁadﬂ]rﬂ%@f?orrﬂhhﬁqu ne
propyl ene % %C%(SPOI ot her’ s nt hetic sol vents; antibacterial agents such

benzyl SIR¥EIRYS §f Hﬁélrﬁ"dﬁ?fﬁ%ﬁ%ﬁ@ﬂ%c@]f@ﬁrﬁ@na%dmhwdualdb‘@rners‘

sodi Umsbl Hndl ad mixtGhe! diiddigeragent s such as et hyl ene di am netetraacetic
acid; buffers such as acetates, citrates or phosphates and agents for the

adj ustment of tonicity such as sodiumchloride or dextrose. The parenteral

preparation can be encl osed i Ie syringes or nultiple
i BidPgRaPY iR b

dose vials made of glass or p 02/ 083671
PCT/EP02/03668 27 1t is, of course, understood that the conpounds of

For Al a | i i S ric configurations including
{au ct ur al.ﬁ?s/n% ﬁ}rgg ﬂE?% Pﬂ‘&'ﬁ?%‘ﬁﬁ% I'hpye Oé‘grl@?tt‘% r‘”tgﬂﬁﬂ‘:é nYpelshsive é@t"?%e

sento i Mdanebiver) ire pammamasmehhqémé FPesmBsunds 5B dhdta i fher of
the| r variou Cﬁasuﬂ?ﬂt&éa and stereoi.someric conflgur ations as 1 ndividual

i somer s el Centapular Bnd Qigstelis Prasshisod VERP)RusUl ts The
new CO”DOllﬁtﬁéa@é cb%a?@ﬂé@v‘"ﬁ'té eRBYRondRDdvstil BStivity Uras bt‘_{r%pgﬁ'ﬁd)é ensive

act i on.
_ accordmg to the formula | i is demonstrated by the pharmacologlcal data summarized in

Flgure 1.
15
The results in Figure 1 show that there is a signifi icantly improved reduction of mean

arterial blood pressure (MAP) at each of the administered doses in companson to the
same oral dose of MDL 100 240

Data obtained from congestive heart failure ‘models in rats also 'shdwed the

, (i 20 compounds of the formula | to have significant beneficial effects on cardiac function in
comparison to known compounds. For example, in studies in which MDL 100 240 and
MDL 107 688 were tested in rats with heat failure, similar effi cacy was found when
MDL 107 688 was used at half the dose of MDL 100 240.



ST

.10 Moreover, in patients with heart failure the conpounds of the fornmula I
i ncrease cardlac out-put, decrease Left Ventricular End Di astolic Pressure
(LVEDP) and increase coronary flow. The exceptional Iy poweﬁfMﬁ 24 vity of
t he conpou@gsezeassprding to the formula | is denonstratedy ¥m&&@mam
phar macol ogi.cal data summarized in Figure 1. 15 The results in Figure 1
show that there is a significantly inproved reduction of nean arterial
bl ood pressure (MAP) at each of the adn8i stered doses in conparison to the
sanme oral dose of MDL 100 240. Data obtained from congestive heart failure
nodels in rats al so showed the 20. conpounds of the fornula Ito have
significa effects on cardiac function in conparison to known
conpoundsvagﬁpgég@%fk: in studies in which MDL 100 240 and MDL 107 688 -
were-tested in rats with heart failure, simlar efficacy was f.ound when
MDL 107 688 waA cosyrbumd dfdhé farmaladose of MDL 100 240. 4 MAR 2004 WO - .
02/ 083671 PCT/ EP02/ 03668 28 What is clainmed is A .conpound of the formula | -
N H SRL wherein- Rl is hydrogen, -CH20C(O) C(CH3)3i or an acyl group; R2 is-
hydr ogen, .-CH20-C(O C(CH3) 3, a Cl-C4-al kyl, aryl, aryl-(Cl-C4-al kyl), or
di phehyinethyl; Xis -(CH2)n wherein nis an integer O or 1,--S- , -0-,

s " wherein
Ry is hydrogen, -CH.OC(O)C(CHz)s, or an acyl group;

Rois hydrogen -CHZO-C(O)C(CHa)a, a C4-Ca-alkyl, aryl aryl (C1-C4—aikyl) or .

- dlphenylmethyl
- Xis —(CHz)n wherein n is an integer O or 1, -S-, ~O-, - ' )
o
R3 - ~—R4
o

-N- or -N-
10 - |

wherein Rj; is hydrogen, a C1-Cs-alkyl, aryl, or aryl-(C4-Cg-alkyl), and R is —CF,,
'C1-Cqo-alkyl, aryi, or aryl- (C1-C4-alkyl)

B+ and B: are each independently hydrogen, hydroxy, or -ORs, wherein Rs is C1-Cs-
alkyl, aryl, or aryl-(C4-C4-alkyl), or, where B4 and B; are attached to adjacent carbon

15 atoms, B and B; can be taken together with said adjacent carbon atoms to form.a
benzene ring or methylenedioxy;



3 R -N or 10 wherein R3 is hydrogen, a Cl-C4-al kyl, aryl, or
aryl-(Cl-C4-alkyl), and R4 is -CF3, Cl-Cl0-alkyl, aryl, or . '
aryl-(Cl-C4-alkyl); Bl and B2 are each independently hydroger“‘, M’fﬁ/éﬂ%xy, or
- GR5, wher ewo oRes3cst C1- C4- al kyl, aryl, or aryl-(Cl-C4-al kydpmpeQhsseyhere Bl
and .B2 are attached to adjacent carbon 15 atons, Bl and B2 can be taken
together with said adjacent carbon atons_to forma benzene ring or
met hyl enedi oxy; 4 MAR 2004 WO 02/ 0836712%CT/ EP02/ 03668 29 or its
pharmaceutically acceptable salts or stereoisonmers thereof. 2. The conpound
according to cl,aim1 wherein Bl and B2 are hydrogen. The conpound accordi ng
to clai m 29Virpiamageytically ecpsptablesalis pssteredjsormaes therassund accor di ng t o
claim3 wherein R1L is acetyl or hydrogen. 5. The conpound according to
cl ai m 4- whr ei MHe¢ragsRRLE O ‘ :
12b0] ] - 7-[T2(R) - acory i e sokdin %ﬁF'FﬁQZJ@u‘ét%ﬁ B1and [Pz are hydrogen.
1,2,3,4,6,7,8,-12b-oct ahydr o- 6- oxo-pyrido[ 2,1 a][2]benzazepi ne-4-carboxylic
acid, di pfrenyl Y& $RMP ceordipg torplaing ryhsiain 4 éxeiGlizdgandnds i m 4 wherein
the conpound is [4S 10 : - : ' S :
[ 4a, 7a( S) , 4.2b13]He conipa(nd) actefding td WP R, B9 :

; lﬁé tbm s ¥§p]l?1zﬁ§)l;é§%§}l )é)}h?@]?gg%@'car boxylic

1,2,3,4,6,7,8,12b- oct ahydro- 6- ox0-pyrido[ 2,1 a azep
aci d, i phenyl.gethyl ester. . 15 7. The conpound according to claim4 _
wherei P t h& conpbut [?cg.lrld@cordlng to claim 4-wherein the compound is [4S- , o
[4?3;‘_-561_( S) . 12bQa,7od$ Pt IBHIIY AR PAQAMAR-3 LEADLY VBTl Aty 2 3- 4 6. 7. 8, 12b
| (  1,2,3,4,6,7,8,12b-octahydro-6-ox0-pyrido[2, 1a][2]benzazepine-4-carboxylic acid,
| diphenylmethyl ester. o : - ‘ ' '

- 8. The compound according to claim 4 wherein the compound is [4S-
0 [4a,7a(8),12bB]]-_7;[[2(S)—acetylthio-3—methyl-1-o_xobutyl]amino]—
1,2,3,4,8,7,8,12b-octahydro-6-oxo-pyrido[2, 1 aj[2]benzazepine-4-carboxylic acid,
diphenylmethy! ester, | '

7. The compound éccording to claim 4 wherein the compound is [4S-
| [40,7a(S),12bB]]-7-[[3-methyl-1-ox0-2(R)-thiobutyllamino}-1,2,3,4,6,7,8,12b-
15 octahydro-6-oxo-pyrido[2,1a][2]benzazepine-4-carboxylic acid, diphenyimethyi
i) ester. '

‘ 8 ~ The compound according to claim 4 wherein the compound is [43-
(e, 7a(S),12bp]1-7-[[3-methyl-1-oxo-2(S)-thiobutylJamino}-1,2,3 4,6,7,8,12b-
| octahyc_jro-ﬁ-pxo-pyrido[z,'ia][2]benzazepine-4—carbbxyiic acid, diphenylmethyl
.20 ester. ' o

9, The compound according to claim 4 wherein R, is hydro;qen. )

10.  The compound according to claim 9 wherein the compound is [4S3-
[4o, 70(S),12bB]}-7-[[2(R)-acetylthio-3-methyi-1 ~oxobutyllamino}-
: 1,2,3,4,6,7,8,12b-octahydro—'a-oxo-pyrido[z._1 aj[2]benzazepine-4-carboxylic acid,



oct hydr o- 6- oxo- pyrido[ 2,1 a][2] benzazepi ne-4-carboxylic acid,

" di phenyl methyl ester. 8. The conpound according to claim4 mhereln t he
conpound is [4S- [4a,7a(S),12b[3 . L MAR 2004

-7-[[ 3- met wd e2m8382D- 2( S) - t hi obut yl ] am no] - 1 2,3,4,6,7,8, 1%Tmp02;03663

oct ahydr o- 6- oxo- pyri do[ 2, 1aj [ 2] benzazepi ne- 4- carboxyllc aci d,

di phenyl net hyl 20 ester. 9. The conpougﬁ according to cIa|n14 mhereln R2

i s hydrogen. 10. The conpound according®o claim9 wherein the conmpound:is”™
[4S- [4a, 7a(9), 12b[3]] 7-[[2(R) - acet yl t hi o- 3- met hyl - 1- oxobutyl]am no] -
1,2,3,4,6 %, , 12b- oct ahydr o- 6- oxo0- pyr.i do[ 2, 1 a] [ 2] benzazepi ne- 4- carboxyllc
aci d. WD 0308 EO@QOH“MRCQWQ i whesia elﬁompﬁtén‘ééﬁwfﬂﬁund accordi ng

to -claim9 wh :
. 7a(S) Lo PRSI B e mett ol ey .
1,2,3,4,6,7,8, sz,bﬁthammerﬁammemfoxcdpymd[z AB[[2lbeanazepine-dcafboatibaid.i ¢
aci d 12 The conpound according to claim9 wherein the conpound is [4S

4a, 7a(S) 452b

o 54 B 1oy e exrkbn iy tp ctaim 9 whsgein g5 SPRPHIG %48+ py 1 1 dof 2,1

a] [ 2] bﬁnzazepl He; 7 (S 1b ulz [[3-agetHyl-1L8xo-2 ge;- faﬁs}:w@ A8,2,8,19bai m 9
wher ei:n the conpound is [4S- [4a,7a(s), 12 -7-

- 0x0-2(S)-thi o%?W rark- H?S?‘Pl’“gof?q“@] ]b)engaq%ne 9&"6@4}x0 pyrido[ 2,1

a] [ 2] benzazepi ne-4-carboxylic acid. io 14. A process for the preparation of

a ‘conpoung3of Tﬁ@c&ﬁ’nbm&hé dccbrdmgeroeéma @%h’e?e:ﬁl(ﬁé eeﬁ.goun@h?@‘éc O A CH3) 3, glj

an acyl group; hydr ogen, - aryl,
aryI (Cs C4-al [ém?ja(S@,ﬁZbﬁ]] -[{3-methyl- 1-oxo-2(8)-thlobutyl]am|n0]~1 234678 12b—

octahydro—ﬁ-oxo-pyndo[z 1a][2]benzazep|ne-4-carbaxyhc aCId

10 14. h A process for the preparatlon ofa compound of the formula 1

wherein
- _R1 is hydrbgen, -CH200(0)C(CH3)3. or an acyl group;

- Rzais hydrogen, —CHZO-C(O)C(CH3)3, a C1-C4-alkyl aryl, aryl- (C1-C4-a!kyl) or
15 diphenylmethyl; '

X is -(CHz)n wh‘erein nis aninteger O or 1, -8~ , ~O-,

R3 ‘—'R4
|

~«N- or -N-



15 di phenyl methyl; X is --(CH2)n wherein n. is an integer- 0 or 1, -S- ,
--0-, BB -N or 4 MAR 2004 WD 02/ 083671 PCT/ EP02/ 03668 31 5 wherein R3 is
hydrogen, a C -C-alkyl, aryl, or aryl-(Cl-C4-al kyl), and R4 iMAR-I0H3,

Ck- C10- al kyWwoO 024083671 or aryl - ( Cl- C4-al kyl); Bl and B2 are, reamPoz/03668

i ndependently hydrogen, hydroxy, or -ORS, wherein R5 is Cl-C4- -alkyl,
aryl, or aryl-(C -C4-alkyl), or, where- and B2 are attached to adj acent
carbon atonms, Bl and B2 can be taken t éet her with said adjacent carbon
atons to forma benzene ring or methylenedioxy; conprising the step of
reactingaco formula It wherein Hal is halogen, 10 with a

e
cormpound of t h 5?'% 3dS E!@HQBMF%TCH -gikyl arylaer ﬁWé’WUQS‘Ia}k&@eﬁnﬂ& is +&Fshe |

presence @,:@,kM8; aryl, bPa for the preparation of a conpound of
theforrrulallo whernelln ?ﬁlls rogen - CH20C(O) C(CH3) 3, or an acyl

group; )Eg( 671 32 .4 ! Al t 2004 PCT/ PP02/ 03668 R2 is hydrogen,
“CH2O (O %ﬂqu‘ﬁfeaﬁ aehlederandgntly Bydrpgen hyprqxygoORs, wghearemd%s is C1-Cq~

dic phenyl MRAGY | arylXob §ryt—((§%t@2-alléﬁ)e6re Whefe BFaRiN B, AF&8fAcH ¥ ahjacent B

5 atoms, Bs and B, can be taken together with sald ad}acent carbon atoms to form a
benzene ring or methylenedioxy;

comprising the step of reacting a compound of the formula i

wherein Hal is halogen,

10 with a compound of the formu!a R4SH, wherem R1 is as’ prevnously defi ned in the

presence of a base

. 15. A process for the preparation of a compound df the formula II:

wherein

15 Rqis hydrogen, ~-CHz0C(O)C(CHs)s, or an acyl group;



3 1IR4 -N or -N5 wherein R3 is hydrogen, a Cl-C4-alkyl, aryl, or

aryl-(G -'"C4-alkyl), and R4 iis CF3, Cl1-Cl10-al kyl, aryl, or

aryl - (Cl-C4-al kyl); Bt and B2 are each |ndependently hydrongARhW‘r oxy, or
- OR5, wher ®Mmo2RB3678 Cl- C4- al kyl, aryl, or aryl-(Cl-C4-al rgtr/EPO2OI3668Wher e B,
and B2 are attached to adjacent carbon ‘atons, Bl and B2 can be taken
together wth said adjacent carbon atomlg3 to forma 1o benzene ring or

nmet hyl enedi oxy; conprising the step of @act i ng a conpound of the formula
11 0- 1 X (I)2R2 B wherein R2, X, Bl and BZ are as previously defined .
with a co &d of theforrrulalVlS/HaI "CO2H r 33 wherein Hal is

hal ogen. yargean.&-Hophe (A e(Chls)mahdraalk ped ary-Greealkyd, @hgi ot ensi n
converti n@, g [ﬁ? ‘neutral endopeptidase inhibitory anmount .of a
conmpound according to claim5 1 in the manufacture of a medi canent for 5o

treating a cardi ovascul ar disease. 17." The use according to claim 16

wher ei n_ t AeisdiGHals wvheseinin kem lﬂﬁgehpiﬁér‘lt&sr&r

0
4
o R3 T—'—'R4
- ;-N; or -N- o o - {,)
5 wheremRals hydrogen, aC1-C4-alkyl aryl or aryl (C1-C4-alkyi) and Reis '~ .

CF3, C1-C1o-alkyl aryl, or aryl-(C1-C4-alkyl)

B+ and B: are each indep‘enden_ﬂy hydrogen, hydroxy, or -ORs, wherein Rs is C4~C4~
élkyl, aryl, or aryl-(C+-Cg-alkyl), or, where B1 and B are attached to adjacent carbon
atorﬁs, Bsand Bz can be taken together with said adjacent carbon atoms to form a

10 benzene ring or methylenedioxy; |

comprising the step of reacting a compound of the formula I i

COR,

wherein Ra, X, Bs and B; are as previously defined

~with a éompound of the formula IV

: /Hal

' : 7/ _\cozH A
15 ' '



10 18. The use according to claim 16 wherein the di sease condition is
congestive heart failure. 19. A pharmaceutical conposition corrBri si ng one
or nore conpounds as set forth in claim1 and a phar maceut i & MARy2004
acceptable carrier. 15 20. A nethod f82 the preparation of a pharmaceuti cal
conposition conpyri Si .the step of conbining one or nore of the conpounds
as set forth in% ‘?rﬁl'ﬁlg?' 15 Q’iﬁ?W”a phar naceutical |y acceptable carrier

16.  The use of a therapeutically effective angiotensin converting enzyme and
neutral endopeptidase inhibitory amount of a compound according to claim

5 1 in the manufaciure of a medicament for treating a cardiovascular disease.

17. The use according to claim 16 wherein the disease condition is
hypertension.

10 18. The use according to claim 16 wherein the disease condition is congestive
heart failure.

19. A pharmaceutical composition comprising one or more compounds as set
forth in claim 1 and a pharmaceutically acceptable carrier.
15
20. A method for the preparation of a pharmaceutical composition comprising
the step of combining one or more of the compounds as set forth in claim 1

with a pharmaceutically acceptable carrier.



