-J - BRANCHED 3- PHENYLPROPI ONI C ACI D DERI VATI VES AND THE USE THEREOF

The present application relates to novel 3-phenyl propionic acid

derivatives which carry a branched or cydl-ic al kyl substituent in the

3-position, to processes for thelr preparatlon to thelr use for the
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prepari ng medi carrentsfor the 5 treat ment and/ or pr event| on of
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si gnal s; i treftoepsandios KYesi@UPOS gistasen iiGpartiglart for ge Itlagelsntcatdéﬂrm@emm of
bi osynt hesi &}43 guanosi ne triphosphate (GIP). The

r epr esent atc?rsfégasg dnJeES% m |y disclosed to date can be divided both
according to structural features and according to the type of |igands
into two gwaps thetrhest pmwthmmeﬁuler igpramighion asmliiamasmmmm@llsa@mybkbc guanosine
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phosphodi esterases (PDE). This l'ed to the identification of the

pyrazol opyr| di ne derivatives BAY 41-2272, BAY 41-8543 and BAY

Compounds, such as organic nitrates, whose effect is based on NO have to date been exclusively
used for the therapeutic stimulation of soluble guanylate cyclase. NO is produced by bioconversion

and activates soluble guanylate cyclase by attaching to the central iron atom of haem. Besides the



- 3 - inhibitor [cf. OV. Evgenov et al., Nature Rev. Drug Disc. 5
(2006), 755; J.P. Stasch et al., J. din. Invest. 116 (2006), 2552].
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cyano, (Ci1-C4 -C4) - al kenyl, cycl opropyl or cycl obuty
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MBtNOXY, ;. cumed that the binding site of BAY 58-2667 at the sGC is identical to the binding site of the
haem group [J.P. Stasch et al., J. Clin. Invest. 116 (2006), 2552].

30 The compounds described in the present invention are now likewise capable of activating the
haem-free form of soluble guanylate cyclase. This is also confirmed by the fact that these novel
activators firstly have no synergistic action with NO at the haem-containing enzyme and that
secondly their action cannot be blocked by the haem-dependent inhibitor of soluble guanylate
cyclase, 1H-1,2,4-o0xadiazolo[4,3-g]quinoxalin-1-one (ODQ), but is even potentiated by this
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and salts, solvates and solvates of the salts thereof Conpounds
according to the invention are the conmpounds of the fornmula (1) and
their salts, solvates and solvates of thésalts, the conpounds

included in the forrmula (I) of the fornulae 5 nentioned in the

fol | owi ng arabitohgifrO.¥aEvgnosolalaVeseRad ok Patres(2000)t he; RI Xtasch etrd, J. Clin.
t he conmpounds_,i the formula (1) and nentioned in the

fol |l ow ng ggwgngoé gzggzanples and their salts, solvates and

sol vates of the salts, where the conpounds included in the formula

(1) and neiftwasnng ainn)bjehEOthth prosanigveation mqirowadier wadycosabirsls whh vettag activators
and solvatei({qflJ % I Preferred ﬁg z‘{ t he fontext of tq11 ]
present i nVef H%g‘é% Ky EFSI B YICEATRY Sethpt ame? a‘faP ® §ped; 3 guchy particular
conpounds @aaky tehanfent andipaerehtivneiitarddvasSdbidssovdaisch are not thensel ves
suitabl e for pharmaceutical uses but can be used, for exanple, for
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conpounds a:eqmsd'sragAuo WH2005r0 76k o Izﬁi6| wde0051013a066-8U| AdscisR! tari@fs  aryl-

convention bas such. a way of exanple and preferably, alkal
et al el t SRECGOOUNS S GG gt SRR OGSt O "G ke G eieba e b Racmia,

metal salt sn&rﬁ}saemgal SHekify andl ot RO ABSHER ERl1t332 6aml1adﬁavm UM SAILAl disclose
derived from amoni a or or.gani ¢ am nes_havi ng to 16 C atoms, such

as, by fay s¥rtitied pplakaaadiordicacids py POEy n%gﬂp&rrﬁ%gonarse”?m? tgHIpa, for example,

triethyl amypegardd I\‘J‘fd;phﬁoﬂfr&ggﬂ:ﬁt RihABk NealRAQEt RRORL 2HdNQancer. Furthermore,
di et hanol am ne, triethanol am ne dlnethylanlnoethanol

di et hyl am NGe2MABB656 A ciime aI‘Yéﬁll@Wﬁlﬂtbﬁ@}WIaﬁ#F a& GPBAD evedylrtarsi fapthe treatment
N- et hyl pi ger pdi g A}’rd”%wﬂlﬂaﬁlpa@o' idae, wey ﬁbﬂbéﬁ?ﬁ%@' de‘?oo%f@Boow-Al and

1, 2-et hyl enedi am ne. Sol vates In the context of e invention are

de_S| gnat edm%%&‘ﬁéﬁi‘we%ﬁbq bleenglonrbsituiers C@W@h@am@s 40P TIhB iinhitgtots fon the
whi ch QT M GoP ?Xdls&%he R gncprneuoa%geger BisB¥eS O ARDRbL Mindividual
w th so vent nol ecul es rates are a s OFH]OT solvates, I'n

whi ch t he ploydesiatidosubsated qiubla;daékamﬁntarbomlnceamdsl-lwtjmb.t mstharfenpoﬁhar—cc&dlent
sol vates in.the ontex o) esent j.nvention

Sher o ot ubilies SRR ne Mo bF R GERR fepl ! ElicRlus CHERA Bodiurd Fnayn from
in differeWO 96/@2@6#510%’[& CWDPGIB0036-A2. WO RO/ 06849 A%  claims 3,5 disubstituted

Comors. ( P FBHE SR BT RBHEl & A AT Ao fgenes R pssA1 and

case of20at WOPRGIONMEOx) 7-A'|1'|"tﬁscllj’se sedtictetdty@iztilyosubitheed bty cadpasagses which
the enantioners or di % eoners and the respective m xtures thereof.
{The stereo?@&ﬁ@?W@@FF@ ﬁ@?%?ﬁﬂ@ﬁﬁ% $fuents can be isolated from 30
such m xtures of enantioners and/or diastereoners in a known manner;
chr omat ogr Ipdyre@hORESSOSs patidedoipeiimlp bythe g@eral Emiihils, i n particul ar
HPLC chromat ography on an achiral or chiral phase.
- 6 - invention enconpasses all the, autonerlc forns. The present
i nvention al so enconpasses all sui 48 sot opi ¢ variants of the
conmpounds according to the inventio n i sotopic variant of a
conmpound according to the |n®en¢fon |sR ngerstood here to nmean a
conpound i n which at | east ofle ahg wi t hRh t he conmpound according to
the invention 5 has been ztanget fWIE-nother atom of the sane

Al O

atom ¢ nunber, but with i fféxent c mass than the atom c nass
whi ch usual |y or predoninant|R' oRtur nature. Exanpl es of isotopes
whi ch can be incorporated into a conpognd cording to the invention
are those of hydrogen, carbon, nitro gen, phosphorus, sul phur,
fluorine, chlorine, brom ne and i odi > as 2H (deuterium, 3H

(tritiun), 13C, MC, I5N, J732F, 33F, 33s REs, 36s, |8F, 36C1,

82Br, 1231, 1241, 101291 and 1311, Y ’ i/sot opi c variants of a
those in which one or

34s,

in which



As prodrugs, the present invention conprises in particular

hydrol ysabl e ester derivatives of the carboxylic acids of the formula
(1) according to the invention. These aré-to be understood as neani ng
esters which can be hydrol ysed to the free carboxylic acids, as the
conmpounds RAR aad B’ BOependenily ofamt avahdpireprasgit hpdrbgen of meliy si ol ogi cal
nmedi a, under the conditions of the biological tests described later
and in particul ar ésgnts\/ég/o%do rerr%z%l :HE or chem cal routes.

(C1-A4) - al kyl esters. 1 n whi ch it Yyl group can be straight-chain

or branched, are referred as such esters. Particular preference is
given to nﬁfMﬁ,R4gﬁlﬂgﬂendﬂntly eff dne budthdr repd¢sentsnethyl, tiifluoraypealnil Hf eyl
otherwi se: (Cl-C4)-Akyl in the context of the invention represents a
straight - chaln or branched al kyl radical having 1 to 4 carbon atons.

The follomnng may be nentioned by way of exanple and by way of
preference: nethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl &fftaddeRt™- dwmyzichecB(cCone&h)athAf kmhgogethmdm(l-o)he @al)boralatoenyll which theg are
context of the | Vv on _represent a r r e

S kenyl radi cal RSP S HRFEN]n BT BL A GRR 36 s GRERRE g oo times
atons, respecti vehyorind, strai ght-chain or branched aIkenyI radrcal

having 2 or 3 carbon atons is preferred The followi ng nay be

menti oned hy wa reference: vinyl, allyl,

n- pr op- he%‘ %Wmséﬁﬁ$ ‘mnﬁygﬁﬁgh -yl n-but-2-en-1 -yl

n- but-3-en-1-yl, 2- nethylprop 1-en-1-y1l and 2-nethyl- 10prop-2-en-1
-yl Int hRﬁcont@xdsemf hydregepr Bs@ink, chivért bamineglclanvadiethal, SrifMuirahethyl, ethyl,
occur re than _once are def| d |ndependently of one another. If

radi cal's in theHE@Wﬁ%ﬂHHQU%B% UPhg to the invention are substituted,
the radicals may be nono- or polysubstituted, unless specified

ot her wi se. RBubs trdpkdstritolydmpendimoriiepchlatinetdnneehyl, dent i cal or di fferent
substituents is preferred Particul ar preference is given to
155ubstitu%ﬁpn Q% e @ entrcal or different substituents. In
t he cont ex fHes %@8H¥(fﬁ &ntion, preference is given to
conpounds of the fornmula (I) in mhlch Rl represents hydrogen or

met hyl , R2R&Dr esandsanthiyidlnagmathyR0R3r epr esent s hydr ogen or net hyl
represents a bond or represents -CH2-, R4A and R4B both represent

met hyl or are attached to one another and together with the carbon
atomto whi’th they are attached forma cycl opropyl or cyclobutyl ring
whi ch nmay be substituted up to two tines by fluorine, 25R5represents
hydr ogan, R*tend RE areettivhed ar omeearotxy andRegeperesignthe datboorionefo which they are
chl orine, nethyl 27r1 gsent d n.or.flu

RsAr epresents néittffhffttonx a%op]no%l eproe% ehts tht}{tte Q entdl mtgho ther}e@nu&fsA
and R8B are attached to one anot her and together W th the carbon atom
to which they are atte hed forml di fl uoro- sub tituted cycl opentyl
ring of the for

R’ represents fluorine, chlorine, bromine, cyano, (C,-Cy)-alkyl, (C,-Cs)-alkenyl, cyclopropyl

or cyclobutyl, where

20 (C1-Cy)-alkyl and (C,-Cy)-alkenyl may be substituted up to three times by fluorine
and
cyclopropyl and cyclobutyl may be substituted up to two times by fluorine,

and

O



ROrepresents fluorine, chlorine, (Cl-C4)-alkyl, (C2-C3)-alkenyl,

cycl opropyl or cyclobutyl, where (Cl-C4)-al kyl and (C2-C3)-al kenyl

may be substituted up to three tines by f3-uorine and 10cycl opropyl

and cycl obutyl may be substituted up to two tinmes by fluorine, and
representsIﬁgdr0@ﬁﬂmn§hwbﬁkmémoﬂhidﬂmm&unmmﬂhyﬁmamnﬁmphaXﬂpramdmx%
salts, solvates and solvates of the salts thereof. A particul ar
enbodi nent o sent | I on co ses conpounds of the

formula (1" %ﬁ%: aﬁﬁE%MQFOBﬁSS 5t %tgpﬁﬁesent hydr ogen, and salts,

sol vates and sol vates of the salts thereof A further particul ar

enbodi ment Cofnptinels presding ¢ heeintdntinn GfHﬂhEi(Sﬁl?Olﬁlﬁﬁfpﬁlﬂ!mdﬁmﬁlﬁla t(heand their salts,

formula (I whi ch . 20 ts h q
opresnt s g G 1ags O gREEET e toBiisay SR TR Jar Bl of s tomute

sal ts ther eqhtiondd ﬁlumeffemom@% §ﬂd0t$élﬁaalt€ ][dandtelﬁre:m so;wateb f@mmrseﬁse Qﬁd the compounds
i nvention ¢o 1Ses CO unds of the tormul a

B et eaent eI JEroBhah ) pa Mt 5 Rplol o Rt s 4 gheir
sol vat es ofsaltshgoloadst shdt BREROLI 1 falig thirfe B@cbinpslngd iRIBAH BB tro@fuld g)eand

present invention conprises compounds of the fornula (f) i n which
RAA and RABCBBIS] inethe lemngﬁﬁftmPlre&ﬁrdsahsrs@lmt@%@ﬁtsglmm Hgesplts- and
salts, solvates and solvates of the salts thereof. A further

Jparti cul ar Peemﬂedlsaﬁ@in @ cbdiét BY 8 §dseht NN RALbDORe %Hfmﬂég‘a‘;&ﬁy ﬁ%ﬁ@&@qaﬁtsm‘f the

the fornula (1) 15in which R4A and R4B are attached to one another
and t od8t h&pmpgupds screrdig i Bia inventiga SHtstHish aag rot dremsel He guitabtenfoppharmaceutical

cycl opr opy b QroueYsh %Uﬁt:béh fob Na1b CRor MBYa1fof, BitBiRblidaU bEiokhRe tof tBé’VQompounds

times by fluorine, 20R5r epr esent s hydrogen, fluorine or
and salts, ascwrdmteéh%nwngmaraﬁlé@memdwe salts thereof A further
particular enbodi ment of the present invention conprises conpounds of

the forml @'h{rslialoéi&ll%j:c%ptable salts of the compounds according to the invention include in particular
salts of conventional bases, such as, by way of example and preferably, alkali metal salts (e.g.

15  sodium and potassium salts), alkaline earth metal salts (e.g. calcium and magnesium salts) and
ammonium salts derived from ammonia or organic amines having 1 to 16 C atoms, such as, by way

of example and preferably, ethylamine, diethylamine, triethylamine, N N-diisopropylethylamine,
monoethanolamine, diethanolamine, triethanolamine, dimethylaminoethanol, diethylaminoethanol,

procaine, dicyclohexylamine, dibenzylamine, N-methylpiperidine, N-methylmorpholine, arginine,

(\7 20 lysine and 1,2-ethylenediamine.

Solvates in the context of the invention are designated as those forms of the compounds according
to the invention which form a complex in the solid or liquid state by coordination with solvent
molecules. Hydrates are a specific form of solvates, in which the coordination takes place with

water. Hydrates are preferred solvates in the context of the present invention.

25  Depending on their structure, the compounds according to the invention may exist in different
stereoisomeric forms, i.e. in the form of configurational isomers or if appropriate also as
conformational isomers (enantiomers and/or diastereomers, including those in the case of
atropisomers). The present invention therefore encompasses the enantiomers or diastereomers and
the respective mixtures thereof. The stereoisomerically uniform constituents can be isolated from

30 such mixtures of enantiomers and/or diastereomers in a known manner; chromatography processes

are preferably used for this, in particular HPLC chromatography on an achiral or chiral phase.

Where the compounds according to the invention can occur in tautomeric forms, the present



R6r epresents chlorine 25and - 10 - R7represents hydrogen, and salts,
sol vates and sol vates of the salts thereof A further particul ar
enbodi nent of the present invention conpri-ses conpounds of the
formula (1) in which 5RsArepresents nethyl and Rsarepresents

trifl uor omatveytion cacuahpaakd 41 the abwaleds foane sol vates of the salts

t her eof A further particul ar enbodi rent of the present I nvention
' ds of. the f
g_? {’rgg ngst gﬁgﬁ%geglh%tvgpépn gﬁa eﬁc&%a%gs& al%\iu{]t%lsi ﬁ\é\{g@ﬁ 6%%t affg% %obnp%l}dg ﬁccordmg

they are atd fehsenticar Ah &otbiplc wdi-os b lasﬁlpduuﬂ ectoRMty t0 pieihydntion i’sgmdlefrstbdfﬂe}lere
formula and salts, sol vates an sol vat es _the sal ts. t hereof

A
further paf® PEE SFomRBRIPHEAE Brioaehenep e SR Y SRICHN ESRgrede @ invenion

conmpounds  @fs BB ecRidEEd for @ﬁc)thdr Rtonhbrake Bk @%hﬁ‘@ﬁﬁﬁlﬁr fothQfilh M @ifferent atom1c mass
chl ori ne, &11 C4) - al kyl or cIoPropyI where (Cl- CA - al kyl

subst i t ut edhanphe 6t°anFr ass; P Iy 106 PredABImARY e«gﬁeﬁdﬁrraﬁw lfamgnp%é of isotopes

substitut e &R beWReokioiBRS 91)’0 § lcRpdune 1acc%9c§£§jtosﬁ1lst1§ven§&1 ¥alikse %F‘ﬁ drogen,
sol vates of the salts thereof A further particul ar enbodi nent of %

present i ngehet, sitrgemprissesoheampriarylrhet fuorines diiorinegbrominejapd W@lf’éhSUCh as 'H
represents &B&Qh&ﬂ raH (Hu\:lﬁ e ”CC VN8 MRy bsgong My hax ey BRdsg, 1237 124
SO

salts, solla es a va ‘es ‘of 't hé salts thereof Particul ar’
pr ef er dice Tlrant el Earmuéawsqtﬁplqmalps elSegpmppwdaedrding fosthg inyemionespecially those

conpounds &3!‘ fuhl?orfleogr%rﬁraglo%ct Ve lmpg n’t R Feaeﬂ %E'C%Og?etd mb{Hd gﬁ?\%al,ofigr example,

hydr ogen, epresents rogen or resénts a
represents fer@&examiﬁéwoxmfdhd?d&hhmtm of a:pmeenen“ lthermuwomppurajrcbstlalmtiam ettle body;

he d h 3
; ;)t ggﬁegn ?E?}»‘ ?Tf"a"%g%litap‘% t )%r, p}’glpgréb%{}O%lét?iﬁﬁea?blﬁgo%né%QCéﬂMcompBun%s Yau@icd with "H

substi t ut edr Up 1stoﬁ>pte$l\ﬁe buirbls fayhiks pubicn B, adRboe phicitesnp@atncht Gngmpss for example
fluorine or 10R6r e rese ts. chlor.i 27represents
RSA oprigs ot o) 1 KAt So BT et LORPIr DEGRotT PSP RS Stabolic

fluorine, echabiti cb'f&he eeipoyhd, f&rrdxfnhpl@ faf RRERYOn, of @lidlfrlife in the body or a reduction in
2,2, 2- trlfluoroetg | soprop g

the active dose required; such modifications of the compounds according to the invention may

therefore in some cases also constitute a preferred embodiment of the present invention. Isotopic

variants of the compounds according to the invention can be prepared by generally used processes

20  known to those skilled in the art, for example by the methods described below and the methods

described in the working examples, by using corresponding isotopic modifications of the particular

reagents and/or starting compounds therein.

The present invention moreover also includes prodrugs of the compounds according to the
invention. The term "prodrugs” here designates compounds which themselves can be biologically
25  active or inactive, but are converted (for example metabolically or hydrolytically) into compounds

according to the invention during their dwell time in the body.

As prodrugs, the present invention comprises in particular hydrolysable ester derivatives of the
carboxylic acids of the formula (I) according to the invention. These are to be understood as
meaning esters which can be hydrolysed to the free carboxylic acids, as the compounds that are
30  mainly active biologically, in physiological media, under the conditions of the biological tests
described later and in particular in vivo by enzymatic or chemical routes. (C;-Cy)-alkyl esters, in
which the alkyl group can be straight-chain or branched, are preferred as such esters. Particular

preference is given to methyl, ethyl or tert-butyl esters.

In the context of the present invention, the substituents have the following‘ meaning, unless

e

()



15tert-butyl, cyclopropyl or 2,2-difluorocycl opropyl, and

represents hydrogen, fluorine, nmethyl or nethoxy, and salts, solvates
and sol vates of the salts thereof &7 particul ar inportance in
the context of the present invention are conpounds of the fornula
20(1-A) spetitied oAV O R3 LX:5 HO (1-A), in which the carbon
atom marked * of the phenyl acetam de groupi ng has the S-configuration

shown and he.r.adi.cal,s R.A R4B. R5, R6, RSA .r. 85, .
o e A 3 e e s S ol B i r Gl pig! rcical
sol vat es ahavis®l vat egbaf atbhe l’I|$1&|f61153wﬁﬂhg&h©0$e mdinéietyi \?Tzii)yt ofeRsm e and by way of
radi cal s i ndi.cated specifica i.n the respectjve conbi pations or
preferred Qfﬁ%fmr‘fﬁ'trf’%ﬁ’g’ e(‘}fyl]’r”élﬂf’lé’éll?p’é’ipéh P'Sb‘ght‘f@h‘“&s“ Qgﬁyp@& rert-butyl.
irrespective of the particular conbinations indicated for the

radi cal s alGechnleail Hidt(Cous-0ienylad iteadosteRf ofohb efvedittitadehtON Graight-chain or
of the abovenentionedﬁgreferred ranges

Conbi nati ons of 10t or npre
are very p&F@F‘EﬂIaﬁ‘F& raghicat having @ dowhie bong\ AR 2itey A 2pdi3 PhbsaRimAtSoTFSREERYEl- A
process f okirfgiRRAdiA BObkAdhcs MBRYAREaavinBe Jrardaiitod alolns i@?r@féfr@'d. NG FQlowing
the invention, characterized in that a carboxylic acid of the formul a

(I1) i n whi¥ e ReptionrBhewayRef exiapl RAMHRAA e H @reiesener ity gilvie rreapoven; 1-v1, iso-
in which Lodgkn l,RZbutR%n—l%:A‘n-b{(ﬁéﬂlsen-B?h n%ﬁt-léie@"ﬂgl,EZmQﬁMﬁoﬁhf‘enH%ﬁ%gg-ﬁnethyl-

\gi ven above and Tlrepresents C4) - al kyl or "benzyl’," 5 to give
car boxdfi derpf2-ehkeYformula (1V) in which L, R, Rz, R3, R4A, R4B, R5,
R6, R7, RSA, Rut, R9, R 1 and T have the neanings given

In the context of the present invention, all radicals which occur more than once are defined

independently of one another. If radicals in the compounds according to the invention are
substituted, the radicals may be mono- or polysubstituted, unless specified otherwise. Substitution
by one, two or three identical or different substituents is preferred. Particular preference is given to

15  substitution by one or two identical or different substituents.

In the context of the present invention, preference is given to compounds of the formula (I) in

which
R! represents hydrogen or methyl,
§ R’ represents hydrogen,

20 R represents hydrogen or methyl,
L represents a bond or represents -CH,-,

R* and R*® both represent methyl or are attached to one another and together with the carbon
atom to which they are attached form a cyclopropyl or cyclobutyl ring which may be

substituted up to two times by fluorine,

25 R’ represents hydrogen, fluorine, methyl or methoxy,
R® represents fluorine, chlorine, methyl or ethyl,
R’ represents hydrogen or fluorine,

R*  represents methyl,



above, and the ester radical Tl is then renoved by basic or acidic
solvolysis or, in the case that Tl 10represents benzyl, also by

hydr ogenol ysis to give the carboxylic aci8d of the fornmula (1) and the
conpounds of the formula (1) are optionally separated by nethods
known to t R pergpancskiifhedmetyt he art into their enantiomers and/ or
di astereonmers and/or reacted with the appropriate (i) solvents and/or
(ii) bases to give their solvates, salts and/or solvates of the
salts. - P4 - ethylene glycol dimethyl ether, hydrocarbons such as
benzene, tol uene, xylene, hexane, cyclohexane or mneral oi

fracti ons, RiahapRPatreditdyiet acaichantes mehtoashdiwit heeambhane to which they are
trichl oronet hane, on tetrach]oride, 1,2-dichloroethane,
trichIoroethyleﬁ@“ﬁ%fgﬂ?ﬁpﬁggﬁ?@ Pn%ﬁqﬁ?ﬁﬁp’§8¥9§hf§m§ h as
acetone, acetonitrile, ethyl acetate, pyridine, dinmethyl sul phoxide
(DMSO), 5 N, N-di net hyl formam de (DMF), N, N1-dinethyl propyl eneurea
(DMPU) or N-neth 10l i di nong/ (NWR). It is also possible to use

m xtures of the & ent s arenti qned. Preference is given to using

di chl or onet hane, tetYaRydrof urz di et hyl f or mam de or m xtures of

t hese sol vents. Suit&ble condensing agents for these coupling

reacti ofAs are, for exanple, carbodiimdes such as /V, Nl-diethyl -,
/V,K—dipropgl-, [V, N -diisopropyl-, N, N -dicycl ohexyl carbodiim de
(DCCO) or 1® N- ( Bepehserty Aybdmine whioriop\(C)-Chrallet, Nb-Eakddkraill, reiydepropyl or cyclobutyl,
hydrochl ori de ( , phosgene derivatives such as

IV, K-carbonyl dii mdazole (CDI) or isobutyl chloroformte,

1, 2- oxazol i um conpounds such as 2-ethyl -5-phenyl -1, 2- oxazol i um

3-sul phate or 2{&eCi-albptapt (G- nutyhyil sex be obitimted ep tHhwe tinmes byabipkiagi no
conmpounds such as 2-ethoxy- 1-ethoxycarbonyl-1, 2-di hydroqui nol i ne,
cc-chloroenaninﬁaisuch as 1-chl oro-2-net hyl - 1-di net hyl am no- 1

- propene, phosphorus conpounds such as propane- 15 phosphonic
anhydri de, diethyl cyanophosphonate,

bi s( 2- d%0o- 3- oxazwildpdepysndehieispiid myy be bubstituigd up to two times by fluorine,
benzotri azol - 1-yl oxy-tri s(di nmet hyl am no) phosphoni um

hexaf | uor ophpsphate or

benzotri azol - 1-yl oxy-tri s(pyn-olidi no)phosphoni um hexaf | uor ophosphat e
(PyBOP), or]yroniun1conpounds such as 0-(benzotriazol-1-y1)-N, N, N,

Nr - t et r ame®ny| ureprisents vsrozsn. | fivoriesh otlenine, pagigy methoxy,

0- (benzotriazol 1-y1)- N, N, NcK-t et r anet hyl ur oni um hexaf | uor ophosphat e
(HBTU), 2-(Zq %&’,'s&ﬁé@@na@b’ﬁ/ét%’&)tﬁe Als therdos; 3. 3-tetramet hyl uroni um
tetrafl uoroborate (TPTU),

0- (7-azabenzotriazol -1-y1)-N_N, NRL-tetranet hyl uroni um _
hexaf | uor oﬁqg@p%qreen(hWt of the present invention comprises compounds of the formula (I) in
0- (1H G§schlgegbenzotriazol -1-y1)-1, 1, 3, 3-tetranet hyl uroni um
tetrafluoroborate (TCTU), if appropriate in conbination with further
auxiliaries]sucm as 1-hydroxybenzotriazole (HOBt) or

N- hydr oxys &c enhR ogereprerBubydregae as bases al kal i metal carbonat es,

for exanpl e sodi um carbonate or potassium carbonate, or tertiary

ami ne bases, 255 Y6 and!sb ShBY A Afs gt hyl nor phol i ne,

N- et hyl pi peri dine, N, N-diisopropylethylamne, pyridine or

4- N, N-di net hyl am nopyridine. Preference is given to using

0- (7- azabe ﬁzéﬁhﬁaﬂzmw@r gmbodimenijof\iAg PEesqnh i erRiph GpBpiisgArrompounds of the formula (T)
hexafluorompgﬁgﬂate (HATU) in conmbination wth pyridine or

N, Ndi i sopr opyl et hyl am ne, or

N—(3-dineth¥IaninopropK1 -Nt et hyl carbodi i m de hydrochl oride (EDC) in
conmbi na&Pi o wi t keptesenjgl epotthylazol e (HOBt) and triethyl amine, or
1-chl or o- 2- net hyl - 301-di net hyl am no- 1- propene together with
pyridine. The reaction (H + (IH -> (1V) is generally carried out in

./ -\,
—

L represents a bond,



Suitable acids for the ester cleavage are, in general, sulphuric

aci d, hydrogen chloride/hydrochloric acid, hydrogen

br om de/ hydrobrom ¢ aci d, phosphoric aci-®- acetic acid,

trifluoroacetic acid, 30 tol uenesul phonic acid, methanesul phonic

aci d or tr ifid sabs,coleitboand SolvpbeodTitle: sakd wWeresf. M Xt ures thereof, if
appropriate with addition of water. Preference is given to hydrogen

chl oride or fl uor cetl .acid.in the case of the tent-bu ter
andhydr oot BRH PAGEET FPieRisEL S be pretie SRETRS rorkfies SMvotiigr HE G 0
ester cl eaungechs generally carried out in a tenperature range of
from-20C to +100C, preferably at fromOC to +60C. The internedi ates

of the forguwla (11) can be prepared, for exanple, by [A] initially
depr ot onat i'ng a‘?g%ﬁﬁg?@ﬁgﬂgcid of the formula (V) S (V), 0 in

whi ch RSA and R8B have the neani ngs gi ven above and T2represents
(C1-C4) sal kyd or benzyl, in an inert solvent with the aid
of a base and then arylating in the presence of a suitable
10pa||ad|Uﬂ|cataI¥st MK%P a phenyl brom de of the fornula (VI) Rh
(VI), 0 whi ERTERMSNG"R  have the neani ngs give above, to give a
conpound of the formula (VI1) (VI1), 15in which RSA, R88, R9, Rl and
T2 have t hendwahs)issigsedind @slvasfehe sakts théofal | cyl ati ng a phenyl acetic
ester of the formula (MI1) - 17 - in which R9 and Rl have the

b d T Cl- CA k b
mert ol venENI PrE B SR AEERL b T Tes Sebsst TR b 2 Sl @
formul a (1 ¥ which

10 R™ and R*® both represent methyl
and
R? represents hydrogen,
and salts, solvates and solvates of the salts thereof.

A further particular embodiment of the present invention comprises compounds of the formula (I)

15  in which

R* and R*® are attached to one another and together with the carbon to which they are attached
form a cyclopropyl or cyclobutyl ring which may be substituted up to two times by

fluorine,
and
20 R represents hydrogen, fluorine or methyl,
and salis, solvates and solvates of the salts thereof.

A further particular embodiment of the present invention comprises compounds of the formula (1)

in which
R® represents chlorine

25 and



11: el13(DO, in which RSA and | e' have the nmeani ngs gi ven above and
XlIrepresents a suitable | eaving group such as, for exanple, brom ne
or iodine, 10to give the conpound of theldormula (VII) (VII), in

whi ch RSA, R813, R9, RI and T2 have the neani ngs given above, and
then in eagh casgrds@ndidiget,he ester radical T2 by basic or acidic
solvolysis or, in the case that T2 represents benzyl, also by

hydr ogenol ysj s iving the carhoxyljc acid (11). 15The arylation :
reaction i ﬂn‘lpﬁahﬁg%l§at§staé‘ﬂs?l\’5tes+° fl\?lsjlfts-th?r?ﬁfl ) is preferably carried out
in toluene or toluene/tetrahydrofuran m xtures in a tenperature range
of from +20GuttherpiRRGar decdimdnher (RS Rsdus Riertioh colefised anglblng of i formula (T)
ester (V) is preferably lithiumbis(trinmethylsilyl)am de. Suitable
pal | adi um &a¥ F@sts are, for exanple, palladiunm(ll) acetate or

tris(di benzylideneacetone)di- - 18 - palladium in each case in
conbi nati oR*W t Reppdlertd @Ethylon-rich, sterically demandi ng phosphi ne

| i gand such as 2-di cycl ohexyl phosphi no-2' - ( NN-di net hyl am no) bi phenyl
or 2-di-tert-butyl phosphi no-2'-(NN-di et hyl am no) bi phenyl [cf., for
exanpl e, WW Mradi, S. L. Buchwald, .1 Am Chem Soc. 123, 7996- 8002
(2001)]. S5lnert solvents for the allcylation reaction (VIII) +
(IX)(VI) affe, tresetampheomehiiers such as diethyl ether, nethyl
tert-butyl ether, dioxane, tetrahydrofuran, glycol dinmethyl ether or
di et hyl ene g ycol dinethyl ether, hydrocarbons such as benzene,

t ol uene, xﬁ%ﬁ% ?Sﬂﬁﬁﬁﬁﬁﬂsgyﬁﬁﬁﬁg%ﬁﬁ 8% neral oil fractions, or

di pol ar aprotic solvents such as N, N-di net hyl f or mam de (DWF),

di met hyl sul fahnipdRictMERYodinlNnNof e pREDY tnptmion lcemprisee confoMrid)of e formula ()
N- et hyl pyrro]idinone (NWP). It is 10al so possible to use m xtures of
the soi'fent’sV¥eht i oned. Preference is given to using tetrahydro-
furan, dinmethylformam de or m xtures thereof Suitable bases for the
process st @ (M RY)ard altdcld tooreVnolhe ARl ©E&hNBIRY the lch®OE atoRDORRILE tIRF are
organi ¢ bases. These include in particul ar alkali ne%al al koxi des
such as sodi um Agchekioae 2 gilupgrsusitvien YE'eRRr giag oEBafammat hoxi de or
pot assi um et hoxi de or sodiumtert-butoxide or potassiumten- 15

but oxi de, al kali netal. hydrides such as sodi um hydri de or potassium
hydri de, or am de el as |ithiumbis(trinmethylsilyl)am de, sodium
bis(trinethylsily{laf de or potassiumbis(trinethylsilyl)- am de or
l'ithiumdiisopropykdam de. Preference is given to using potassium
tert-but oxi de, sodigim hydride or lithiumdiisopropylam de. The
reaction (ME) + (I'X) -> (VlIl) is generally carried out in a
tenperature range of from-80C to 20 +40C, preferably at from-20C to
+20C. The pedmitalsolyhtes dnd selsatey ofghepmalts therepin process step (VII1) -> (I1)
is carried out in an anal ogous nmanner as described above for the
ester r.adi - i i i : I

25 n v o e pafi B QBT oL AELREARAMGIER BB Lol ol 0
prepared bynwhichi al |y converting the phenylacetic ester of the
formula (MI1) - 19 - (MV11),

R® represents fluorine, chlorine, (C;-Cy)-alkyl or cyclopropyl, where (C,-Cy)-alkyl may be

substituted up to three times by fluorine and cyclopropyl may be substituted up to two

times by fluorine,
20 and salts, solvates and solvates of the salts thereof,

A further particular embodiment of the present invention comprises compounds of the formula (I)

in which
R" represents hydrogen, fluorine, chlorine, methyl or methoxy,

and salts, solvates and solvates of the salts thereof.

)

O



in which RO, RI and T2 have the neani ngs given above, by base-induced
addition to 2-cyclopenten-1 -one into a conpound of the formula (X)

(X), 5 in which RO, le and T2 have the-ikani ngs gi ven above, then
fluorinating this conmpound with

1, 11- [ (tri fPeoiovler ptdfegutqinaiy@intexnet] thé se@aniatvdnoxy stghane) cansendskod tlerformula
trifluoridgnga&ﬁhysis to give a conpound of the fornula (VII-A)

(VHA), i whi'eR' e, R and T2 have the meani ngs gi ven above, 10and
subsequently renoving the ester group T2 again giving the carboxylic
acid (11-AR'ahdRiroticesssent yplrqeeh,l |) -> (X), for deprotonating the

ester (VIIIl), preference is given to using an am de base such as

l'i thi um di i,sopropyl am or lithiymbis(trimethylsilyl)am de. For the
deoxyfluor:Rhati(r)‘%;{fisFll1 %@nfe%ﬁ% %#ﬂntion (X) -> (VILA), instead of the
1,1'-[(trifluoroa4-sul phanyl)- imno]bis(2-methoxyethane)

(" Desoxéf | Gior ") repentitombehdaio opessentd -Cls-, al so possi ble, if appropriate,

15 to enpl oy other known fluorinating agents, such as

di et hyl am naesul phar, t.rifluorid DAST)._..or. r phol i posul phur, .

T or T dd (ST Sholhleb/BH sffi) oF i hudihgh B4 B B o Biner yiggpe cbon
(M 1-A), cf., feawomewawhke they.ardasehet forh,a tyc@peppylChietcldbbty( 209 which may be
6775- 6786 (2001%@5. - 20 - Dﬁ@fn%iﬁ? on their substitution pattern,

it he i ntermedi at S&SEFO R 1G BieHHeS oY If9Y " can be prepared, for exanpl e,

by either [C 1] reacting a phosphonoacetic ester of the formula (XI)

5i n whi ch RF anepicehaverdgos Mmamni sigsetigl,ven above and represents
(A-CA)-alkyl, in an inert solvent in a base-induced ol efination

reacti ikh a_3-nitrqgbenzoyl conpound of the formula (XI1)
10hK2(§p|Wk'in ﬁﬁf?ﬂ“f&mﬁm& Km -5, K R6 and |e have the neanings

gi ven above, to give a conpound of the formula (XIlI1) 4 NO2 in which

L, 4R A, R4AR’ R5repRSentthydroge@nd Tl have the nmeani ngs gi ven above,

R¥  represents methyl,
R®™®  represents trifluoromethyl,

R’ represents fluorine, chlorine, methyl, trifluoromethyl, ethyl, 2,2,2-trifluoroethyl, isopropyl,

15 tert-butyl, cyclopropyl or 2,2-difluorocyclopropyl,

R  represents hydrogen, fluorine, methyl or methoxy,
and salts, solvates and solvates of the salts thereof.

Of particular importance in the context of the present invention are compounds of the formula

20 (I-A)



- 21 - and then hydrogenating this conpound in the presence of a
sui tabl e palladiumor platinumcatalyst to give a
3-(3-am nophenyl ) propionic ester of the-1drnmula (I11-A)
NH2(111-A), in which L, R,4R A R4B, R5, n6, K R7 and Tl have the
meani ngs gi ven above, 5or [C-2] reéttijgg a phosphonoacetic ester of
the formula (XI) ILOR" POR' in whi R "and TI have the meani ngs
gi ven above and 10R'represeQ§s sCl falkyl in an inert solvent in a
base-i nduced ol efination redcti'g@n/twith a protected 3-am nobenzoyl
conpound of the formula (XM % in which L, R4A, Ran, -5, K
R6 and 127 have the neantiRgs grve - 22 - and PGrepresents
benzyl or 4-nmethoxybenzyl as inert protective group to give a
conpound of the formula (XV) PG % . P R%in which L, PG RI,4R A
R4B, R5, R6, -7 K and Ti have the nﬁﬁ%ing%.given above, then either

g |

%.N.

(i) reducing this conpound with ma n nmet hanol to give a
conpound of the fornula (XVI) A, PGP%R%XVI),
R 'y

R® (I-A),

in which the carbon atom marked * of the phenylacetamide grouping has the S-configuration

shown
and

5  theradicals R}, R*, R*®, R’ R®, R*, R®™, R’ and R'” and L each have the meanings given above,
and salts, solvates and solvates of the salts thereof.

The definitions of radicals indicated specifically in the respective combinations or preferred
combinations of radicals are replaced as desired irrespective of the particular combinations
indicated for the radicals also by definitions of radicals of other combinations. Combinations of

10  two or more of the abovementioned preferred ranges are very particularly preferred. ( )

The invention furthermore provides a process for preparing the compounds of the formula (I)

according to the invention, characterized in that a carboxylic acid of the formula (IT)

HO 0

8A

R

aB

in which R*, R®8, R® and R'® have the meanings given above,

15  is coupled in an inert solvent with the aid of a condensing agent or via the intermediate of the

corresponding carbonyl chloride in the presence of a base with an amine of the formula (IIT)



inwhich L, PG R ,4R A R4B, R5, , n6 E. R7 and Tl have the neani ngs
gi ven above, 10and subsequently renoving the am no protective groups
PG according to custonmary nethods by hydi®dgenol ysis or oxidatively

gi ving the 3-(3-am nophenyl)propionic ester of the fornula (n-A) -
23 - NH2(IT1-A), in which L,4R A R4¥89 R59 n69 tc R7 and T1 have
t he neani ngs given above, or (ii) &g rting the conpound of the
formula (XV) in a one-step process b 3hghag§enation in the presence
of a suitable palladiumor platiffimRatlal ys ginto the

53- (3-am nophenyl ) propi oni c esterlof Mhe formula (111-A), or

[D] coupling an acrylic ester—deri vas : ;
in which L, RAA, R413, R5 and T1 h@ge
an inert solvent under palladium cat ' ~@ 3-am no- or
3-nitrophenyl bromde of the formula (XVII]|) (XVIIl), in which R6
and R7 have the neanings given above - 24NH,R12reprgggnts am no or
nitro, to give a conpound of the fornula (Xl X) (XIX), in which L,
121, R4A, Rau, R5, R6, R7, Ru an -1 have the neanings given above,

5and t hen #fedbich DOR'Y RY, R° GO0 R, R abdd Rhyale agareahingd dieenpberence of a

i ngs given above, 10in

sui tabl e pal | adi um or

P

5

10

15

and
T! represents (C;-Cy)-alkyl or benzyl,

to give a carboxamide of the formuia (IV)

8B
R 9

R (Iv),

in which L, R', R?, R®>, R** R*® RS, RS R’, R® R®8 R’ R'® and T' have the meanings given

above,

and the ester radical T' is then removed by basic or acidic solvolysis or, in the case that T!

represents benzyl, also by hydrogenolysis to give the carboxylic acid of the formula (I)

and the compounds of the formula (I} are optionally separated by methods known to the person
skilled in the art into their enantiomers and/or diastereomers and/or reacted with the appropriate (i)

solvents and/or (ii) bases to give their solvates, salts and/or solvates of the salts,

Inert solvents for the process step (I) + (1II) — (IV) [amide coupling] are, for example, ethers such

as diethyl ether, tert-butyl methyl ether, tetrahydrofuran, 1,4-dioxane, glycol dimethyl ether or di-



pl ati num catal yst or, in the case that Rl2 represents am no,

alternatively with magnesi umin nethanol to give the

3-(3-am nophenyl ) propi onic ester of the-fornmula (I11-A NH2 in

which L,4R A, R4B, R5, , -6 E. le and T' have the nmeani ngs given

above, 100kthyknd |glwon\ignéthyigetaerpgtydoarbadi sehohs therzeh@r willeae, ( X{ne, hexane,

(XX), in which R6 and .R7 haye,the neanin bove, .in ap _inert

Sot vent  wi EIFCSEBE ofly FHRHOS! e isonRRETIrd: PP REa Sh s | Peifiapbane.

chloride 42Bloromdting, dalten Waélﬂ&ﬁk{%[ldQ%hmhﬂ&@élﬁﬁbamlﬁﬁ@@hlﬁﬂ)benzene or

then coupling this conpound in situ under oyg § cat Si s
1@{1&, th}{

al kyl i deneﬁﬁ’F’b?ﬂl‘@mé§F‘%‘raséFet?”rﬁ’ea‘FB’PﬁﬂlFaeﬂ(‘W‘)t dimethyl gulphox edE?AS@
T3- 0" : 06 XXI\) N-dinfettiitbbindide F)RMJ cﬂﬂ&hﬁﬂgpﬁéleh&é(@m) @Mé‘tﬁﬁﬁﬁd{ﬁﬂmne

above and T3re?resents met %Bl to give a conpound of

formul a (XAMP).fuiasiso xresible

dichloromethane, tetrahydrofuran, dimethylformamide or mixtures of these solvents.

S¢ nmures of the solvents mentioned. Preference is given to using

Suitable condensing agents for these coupling reactions are, for example, carbodiimides such as
N,N'-diethyl-, N,N'dipropyl-, N N'-diisopropyl-, N,N'-dicyclohexylcarbodiimide (DCC) or
10 N-(3-dimethylaminopropyl)-N"-ethylcarbodiimide hydrochloride (EDC), phosgene derivatives such
as N,N'-carbonyldiimidazole (CDI) or isobutyi chloroformate, 1,2-oxazolium compounds such as
2-ethyl-5-phenyl-1,2-oxazolium 3-sulphate or 2-fert-butyl 5-methylisoxazolium perchlorate, acyl-
amino compounds such as 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline, a-chloroenamines
such as 1-chloro-2-methyl-1-dimethylamino-1-propene, phosphorus compounds such as propane-
15  phosphonic anhydride, diethyl cyanophosphonate, bis(2-oxo-3-oxazolidinyl)phosphoryl chloride,
benzotriazol-1-yloxy-tris(dimethylamino)phosphonium hexafluorophosphate or benzotriazol-1-yl-
oxy-tris(pyrrolidino)phosphonium hexafluorophosphate (PyBOP), or uronium compounds such as
O—(bénzotriaon-yl)-MMN’,N tetramethyluronium tetrafluoroborate (TBTU), O-(benzotriazol-
1-y)-N,N,N' N'tetramethyluronium  hexafluorophosphate (HBTU), 2-(2-oxo-1-(ZH)-pyridyl)-
20 1,1,3,3-tetramethyluronium tetrafluoroborate (TPTU), O-(7-azabenzotriazol-1-yl)-N,N,N', N"-tetra-
methyluronium hexafluorophosphate (HATU) or O-(1H-6-chlorobenzotriazol-1-yl)-1,1,3,3-tetra-
methyluronium tetrafluoroborate (TCTU), if appropriate in combination with further auxiliaries
such as 1-hydroxybenzotriazole (HOBt) or N-hydroxysuccinimide (HOSu), and as bases alkali
metal carbonates, for example sodium carbonate or potassium carbonate, or tertiary amine bases
25 such as triethylamine, N-methylmorpholine, N-methylpiperidine, N, N-diisopropylethylamine,
pyridine or 4-N,N-dimethylaminopyridine. Preference is given to using O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU) in combination with pyridine or N,N-
diisopropylethylamine, or N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (EDC)
in combination with !-hydroxybenzotriazole (HOBt) and triethylamine, or 1-chloro-2-methyl-

30  1-dimethylamino-1-propene together with pyridine.

The reaction (II) + (I} — (IV) is generally carried out in a temperature range of from 0°C to

+60°C, preferably at from +10°C to +40°C.

When a carbonyl chloride corresponding to the compound (II) is used, the coupling with the amine

component (II) is carried out in the presence of a customary organic auxiliary base such as



T3-0(XXI'1), in which L, R3,4R A R413, R5, R6, -7 x and T3 have the
meani ngs gi ven above, 10t hen renoving one of the two ester groupings
by heating with lithiumchloride in a DMBSX water m xture, then
converting the resulting 3-phenyl propionic ester of the formula

(XXIT1)  n4AididBarfing3 ViR ImerpRdline, DYmétRASHE@InM MW—dﬁE?ﬁ’r@ﬁ[dﬂ?aminﬁ, pyridine,
tetrafl uor e jnto the 3-nitrophenyl rivative of _the formyla_.
(300 V) Ran AN G npeshylmisomiaie g (g ot AR ERer e RO o Rgbiagegioyclo-
, -6 x R7 andojhdnbBavetme). PRAMNESE Blel & ustRON@hyiamAeof ¥ Wadikdpropylethylamine.
hydrogenating 1 n the presence of a suitable palladiumor platinum

catal yst to give a 3-(3-am nophenyl)propionic¢c ester of the formula
(111-B) R4Ehg§aﬁi§“6§|%’ gmipg Wil&%@ Byrbonvh chipriders generiy greriad oukup: tepagerature
-6, R7 3ndrah3e bewsn tdnec AP0 Gserethd§ h BOAMEs fréth -1bof Kr-Rpeconverting a
prot ected 3-am nophenyl i odi de of the formula (XXV) 1\1 PGPE XXV),

in which RG and | e have the nmeani ngs given above _
For their part, the preparation of the carbonyl chlorides is carried out in a customary manner by

treating the carboxylic acid (II) with thionyl chloride or oxalyl chloride.

The removal of the ester group T' in process step (IV) — (I) is carried out by customary methods
by treating the ester in inert solvents with acids or bases, where in the latter variant the salt initially
10 formed is converted by treatment with acid into the free carboxylic acid. In the case of the fert-
butyl esters, the ester cleavage is preferably carried out using acids. Benzyl esters are preferably
cleaved by hydrogenolysis (hydrogenation) in the presence of a suitable catalyst such as, for

example, palladium on activated carbon.

Suitable inert solvents for these reactions are water or organic solvents customary for ester

15 cleavage. These preferably include alcohols such as methanol, ethanol, n-propanol, isopropanol,

n-butanol or ferr-butanol, or ethers such as diethyl ether, tetrahydrofuran, dioxane or glycol

dimethyl ether, or other solvents such as acetone, dichloromethane, dimethylformamide or dime-

thyl sulphoxide. It is also possible to use mixtures of the solvents mentioned above. In the case of a

basic ester hydrolysis, preference is given to using mixtures of water with dioxane,

( 20 tetrahydrofuran, methanol and/or ethanol. In the case of the reaction with trifluoroacetic acid,
preference is given to using dichloromethane and in the case of the reaction with hydrogen

chloride, preference is given to using tetrahydrofuran, diethyl ether, dioxane or water.

Suitable bases are the customary inorganic bases. These include in particular alkali or alkaline
earth metal hydroxides such as, for example, lithium hydroxide, sodium hydroxide, potassium
25  hydroxide or barium hydroxide, or alkali or alkaline earth metal carbonates such as sodium
carbonate, potassium carbonate or calcium carbonate. Preference is given to lithium hydroxide,

sodium hydroxide or potassium hydroxide.

Suitable acids for the ester cleavage are, in general, sulphuric acid, hydrogen chloride/hydrochloric
acid, hydrogen bromide/hydrobromic acid, phosphoric acid, acetic acid, trifluoroacetic acid,
30  toluenesulphonic acid, methanesulphonic acid or trifluoromethanesulphonic acid or mixtures
thereof, if appropriate with addition of water. Preference is given to hydrogen chloride or
trifluoroacetic acid in the case of the fert-butyl esters and hydrochloric acid in the case of the

methyl esters.



- 27 - PG epresents benzyl or 4-nethoxybenzyl as inert am no
protective group, in an inert solvent wth isopropyl magnesi um
chloride in the presence of lithiumchletéde into the corresponding
phenyl nagnesi um conpound, then coupling this conmpound in situ under
copper (1) aqat akystisavakd i @RerdllK yhrtiee BNl O RinpeREi€Fangé of Bnf @OrTIka@+100°C,
(XX1) oL T3-0./.... R3 53.""". T-00(XXI), in which L, R3, R4A
R48 and R5 PR HdehkitAgs0Gi ven above and T3represents nethyl or
ethyl, to give a conpound of the formula (XXVI) 10 (XXVI), in which
L, PG RS, 48 HierRédiatds offf formula f1)lcén beoraackd [Rr BaMPld B Neani ngs gi ven
above, then deprotecting this conpound by hydrogenol ysis or by
treatnment with a sujitable oxidizing agent such as, for exanple,

2, 3-di chl of®l 5, gutallydspratonating gcabarlic AtA & o8V ve a conpound of
the formula (XXVI1) - 28 - 4A R48 \VR O R3 L/ R5 RY NH2( XXVI 1),
in which L, R3,4R A R4B, R5, -6, K +21C§nd 63 have the neani ngs

gi ven above,

8A

R
8B
; R ), .
()
in which R* and R®® have the meanings given above
and
T represents (C,-Cy)-alkyl or benzyl,
in an inert solvent with the aid of a base and then arylating in the presence of a suitable
10 palladium catalyst with a phenyl bromide of the formula (VI)
R'®
Br
R (VD, )

in which R® and R'° have the meanings give above,

to give a compound of the formula (VII)

T—0 O
R
REA
R%E .
R (VID),
15 in which R*, R®®, R®, R'® and T? have the meanings given above,

or

[B] alkylating a phenylacetic ester of the formula (VIII)



and then renoving one of the two ester groupings by heating with
lithiumchloride in a ( t, DVMSO water m xture, to give the
3-(3-am nophenyl ) propi onic ester of the-fbrnula (I11-B) in which
L, R3,4R A, R4B, R5, n6, K 127 and T3 have the neani ngs given above,
or [Flalkylating a carboxylic estepof phe formula (XXVII1I) 0
(XXVI'11), 10in which R, R2 and T havg“the nmeanings gi ven above, in
an inert solvent after a deprotonatioh with & 3-bronobenzyl conpound
of the formula (XXIX) - 29 - (XXIX), ™ h L, R4A, R413, R5, R6
i i epresents a suitable
| eavi ng group, such as chlorine, brom né A ng, nesylate, Striflate
or tosylate, to give a conpound of the formJIaR(XXX)( in which
L, R, RR, 4R A R4B, R5, , -6 E. R7 and T' have the neani ngs gi ven
above, t hen,re wi th benzylamne in the presence of a
base and a pal | Mlﬂ}ﬁqgaﬁng%ysﬁavfﬁleﬁ}e@‘énﬁ HGREMPSund of the fornul a
( XXXI1) -30 - (XXXI'), O

and

T? represents (C;-C,)-alkyl or benzyl,

5 in an inert solvent in the presence of a base with a compound of the formula (IX)

RSA X1

R®® (1X),

in which R* and R have the meanings given above

and
X! represents a suitable leaving group such as, for example, bromine or iodine,
10 to give the compound of the formula (VII)
T—0._ 0
R
RO
R%® .
R (VID),

in which R*, R®* R’, R'® and T have the meanings given above,

and then in each case removing the ester radical T2 by basic or acidic solvolysis or, in the case that

T? represents benzyl, also by hydrogenolysis, giving the carboxylic acid (II).

15 The arylation reaction in process step (V) + (VI) = (VI) is preferably carried out in toluene or
toluene/tetrahydrofuran mixtures in a temperature range of from +20°C to +100°C. Here, the base
used for deprotonating the ester (V) is preferably lithium bis(trimethylsilyl)amide. Suitable

palladium catalysts are, for example, palladium(Il) acetate or tris(dibenzylideneacetone)di-



inwhich L, R, R, R4A, Ran, R5, -6, KR7 and T' have the meani ngs

gi ven above, and then renoving the N-benzyl group by hydrogenol ysis,

to give a 3-(3-am nophenyl)propionic esté&-of the fornula (I11-C)

in which L, R, R2, RAA, Raa, R5, -6, R7 and T1l have the neani ngs

gi ven abov @alla8tiind, ablegchl edse de poabingdhiwich kb elephasidhp seri@dly efemandigg bifosphine

T eI e e e

exanpl e, EHBsHﬁh@YQNM@m&Ehy&Qﬁ@?ﬁlehbé@r f#EaxampleNIWUA) Moradi, S.L. Buchwald, J.
bis(trinethylsilyeam d odi um 10bi s(trimethyl silyflam de or

pot assi um Bf"s(cf"f”i’ e MQPP@BQO&#%)]W l'i thi um di i sopropyl ani de;

preference is given to using sodium hydride. The hydrogenation in the
process;St g doXkhtd Yor tRe Qﬁ&(l’ﬁﬁ)ﬂ re(i(?ﬂ\ﬁl (Vﬁl)(-l1 ki) A} (Vﬁg(h?é) for %xz(nllﬂlé “ofNersafieh as
(XXIV) -> (MB) is generally carried out 'under a stationary h drogen

at nospher e dathyh@thftsslpﬁéyh tey: fbvtyleﬁﬂeﬂyal@@nfp ﬁ@érgbxﬁr@furam@yqﬁ'i élfﬂéthwle@iher or dicthylene
cat al yst u il I u i d S

15support t er(ﬁrél?@bl ﬂér H}eér?ré)c\?ﬁ%og%)k&y kr?g%gﬁli%g% t%@%‘t%ec?]%é;%S’Faé’%pcy%(’h?xﬁm o
t he transf orimmdliogdfmctiody] Jr dirolar apkpiic {OIOEMs puch-as N Mokinhethyl farmehn(idOCRIME), dimethyl

'E EL- g;ngsprg%ghd%éﬁﬂ%d)ﬁ%w Hl&ff%‘%‘%gfegg%ﬁ%ﬁlz orr é\fs %%Pglpﬁ’?ocﬁ(afnghenwlg) It is

p- met harybehka pbsmbﬁdﬁio&lsmxtaﬂeb of thatsblvelty makhtzned Prefaendeds givet to using tetrahydro- )
oxi dati vel [ th t i d of
2,3-dichlo a%% 9 y@{%&?@% Orﬁgﬁg‘ﬁe&&e%’ﬁe (DDQ or anmmoni um ceriun(!V)

nitrate. Preferred for use as pall adiumcatalyst for the reaction
(XVIT) + ( X¥itdblig) bases foptherofdsesibp (AHEH (DN} (VBII) e patonae sidhy inpreaie bodrganic

or tris(dibenzylideneacetone)di | adi u ach ase in
cori nat i oA {Hiei BB .m%w}ﬂﬁgak P gk Gye0s fia metioside or potssium

tri-ten- buw&mﬁﬁg PdYd e et‘h6;h&l¥16ﬁyd>t@£ﬁ§p&h6}ﬁdé)6r Eddimn?-ret: Dbt b-ROSPRItEium tert-
The conversion of the phenyl iod into the caorrespondi ng

pheny| fdgn&8PEEe @é‘?ﬁbdﬂ%ﬂ hyHadss tS§ChC"l§p3ﬁ@P’(ﬂl hydrideiprapatagsiym AV drds o5 @Wd%such as

the allcyl 'llqm%ttﬂﬁl@ﬂhﬁsﬂ%%hﬂdet %dﬁirﬁ’ @isﬁtﬂﬂﬁetﬂﬁﬁ%ﬁﬁud@for bit8ssivkPbif @Bk Bsityl)-
(XXI'l') are carried out ener al known fromthe literature

[see, for eggpirdithiym dkmmgm&e Breferenpe i5 g{radp 3Hing Gotagpypy tepiftyoxide, sodium
(2000), angdhe 0L‘l1{hﬁfn@&ﬁ§5ﬁ0 ledetherein]; this also applies to the

anal ogous réaction ( XXV) %’i(x ) --> (XXVI) Particularly suitable

for the cc-deprotonation of the carboxylic ester (XXVIII) in the

al | cyl at i offhe esaetiandNTIDXXUK) +3) (VD oeenseylly sarfedody ingr tempropiunguerize ephiet - §0°C to
strong .has L 5 sodiumtert-butoxide or -
pot a55|2§m t@rg(r)?fjﬁﬁge%%ét‘%{om Z?d?r)th ﬁrydrcilde or potassium hydride, lithium ( )
dii sopropylamde or lithiumbis(trinethylsilyl)amde; sodium '
bi s(tri met e sérhgra) afribdesior gmop a3 si prockss sfepr( r(vilip t-h (115 isl sajeginduti@y an analogous
preference is n t.,0.u t hi um.dij.sopropyl am de. Preferred

i nert sol vglﬁfu%eg gsfrﬁbeg Vgg?rt%e es%?éadgf'tr@rs such as diethyl ether,

di i sopropyl ether, nethyl tert-butyl ether, tetrahydrofuran, glycol

di met hyl etAlemaovelyiire¢rmglieteeoithyoohuld {liva) hyI et her. The 20reaction is
usually carried out in a tenperature range of from-80C to +25C. For

the transformation (XXX) -> ( b. [ Bughwal d-Hartw g coupling with

benzylam ne], the preferred catalys 10
tris(di benzyl i deneacet one) di pal | adi u(0) inxconbination with

()-2,2" -bi s(di phenyl phosphi no) ii 1 api hyl is phosphine |igand,

and the preferred base is sodi de or potassium
tert-butoxide [cf., for exanpl e _apd S. L. Buchwal d,
Organi ¢ 25Synt heses Coll. Me 004? Vol . 78, 23 (2002)]
The reactions described above cBn be carried out at(Hﬁ)m)spherl c
pressure, at elevated pressure or at reduced pressure (for exanple in

t he range of fromO 5 1o 5 bar); in general in each case carried out
25 in which R’ and R have the meanings given above,

can also be prepared by initially converting the phenylacetic ester of the formula (VIII)



Separ ation of the conpounds according to the invention into the
correspondi ng enantioners and/or 30 diastereoners can take pl ace
where appropriate, depending on expedi enty; even at the stage of the
compounds (11), (L11), (IV), (M), (XVI), (XXI1), (XXII1), (XXIV),
(XXV1), (XXVI1), (XXX) or (X¥R)po whigh are then reacted further in
separated formin accordance w th tfhe abovepdescribed -32 - process
sequences. Such separation of the ilsonmers /tan be carried out by
conventional mnethods known to a per Kl led in the art. In the
context of the present invention, pre ce is given to using
chr omat ogr aphi ¢ net hods on achiral or 8 separation phases; in
the case of carboxylic acids and as inté&rnmedRat es(¥end products,
separation may alternatively also be via diastereoneric 5salts. The
conmpounds of fhe rorul (V), (VI), (M11), (IX), (XI), (X1),
(XI'V), (XVA ‘)’1}1"1(3({/ Iﬁﬁ%%w,the(wm‘lgs FYBRRPOVE XXVI 1 1) and (XXI X) are
either comrercially available or described as such in the literature,
or they camybepidupalrQdition 0 -HRIDEerOPYAOH® alc@mbiidd REMHE diimSiai(kh ed i n
the art anal ogously to the nmethods published in the literature.
Nurmer ous detailed procedures and literature references 10for
preparing the starting material's—®ag _aPso be found in the
(Experinmental Part in the section on [fhe preg@ration of the starting
materials and intermedi ates. The prelparatjgn of the conpounds
according to the invention ca strafed in an exenpl ary manner
by the reaction schenes bel ow ag. NaCH 15 - 34 -
Schenme 3b [ PMB =p- net hoxybenzy 36 “Sghene b5a

(X),

5 in which R®, R' and T* have the meanings given above,

then fluorinating this compound with 1,1"-[(trifluoro-A*-sulphanyl)imino]bis(2-methoxyethane)

under boron trifluoride catalysis to give a compound of the formula (VII-A)

T—0 0
R

F (VII-A),

in which R®, R" and T? have the meanings given above,
10 and subsequently removing the ester group T again giving the carboxylic acid (1I-A).

In process step (VIII) — (X), for deprotonating the ester (VIII), preference is given to using an
amide base such as lithium diisopropylamide or lithium bis(trimethylsilyl)amide. For the deoxy-
fluorination in the transformation (X) — (VII-A), instead of the 1,1-[(trifluoro-A*-sulphanyl)-
imino]bis(2-methoxyethane) ("Desoxofluor") mentioned above, it is also possible, if appropriate,

15  to employ other known fluorinating agents, such as diethylaminosulphur trifluoride (DAST) or
morpholinosulphur trifluoride (morpho-DAST) [for the reaction sequence (VIII) — (X) —
(VII-A), cf., for example, T. Mase et al., J. Org. Chem. 66 (20), 6775-6786 (2001))].



NO2 Schene 5b 5 [ PMB =p- et hoxybenzyl]. R4A 48 XRR5 OL R4A
OLXRR548 The conpounds according to the invention have val uabl e
phar macol ogi cal properties and can be us&d-for the prevention and
treatnment of disorders in hunmans and ani mals. 5The conpounds

accordi ng Depetnhmg ioR Vg substitiAioe ppedng niie iattmadidtare thef fomollu@ihecag ba pydparted, for
cycl ase. Eéﬁ%agd t.0 vasorel axation, inhibition of platelet
aggregatloﬁx Bﬁﬂang of bl ood pressure and increase of coronary
bl ood flow. These effects are nediated via direct haem i ndependent
activati on[ofi] sedatthige: phugayloattic eyed dae famehla(XI) ncr ease of

intracel lular cGQvP. In addition, the conpounds according to the

i nventi on have advantageous pharmacol cj\neti g 10properties, in
particular with respect to their bioavgil abjfjl gg/*and/ or duration of
action after intravenous or oral adm tr P( , The conpounds
according to the invention are pdrti@ul arfy SQR abI e for the
treatment and/or prevention of cardiovasgyl ar, puln?Qﬁ

t hronboenbolic and fibrotic disorders. Accordlngly e conpounds
according to the invention can be used in nmedi canents for the 15
treat negt and/051@ﬁgyﬁqhhthgkt&gﬁghg&ggga{ébwglsorders such as, for
exanpl e, high bl ood pressure (hypertension), heart failure, coronary
heart di sease, stabl e and unstabl e angi na pectoris, pul nonary

arteri al hypertémélon (PAN) and other fornms of pul nonary hypertension
(PH), renal hypertension, peripheral and cardi ovascul ar di sorders,
arrhythm as, atgmal andvendicguigs, - 38 - arrhythmas and |npa|red
conduction such as, for exanple atrioventricul ar bl ocks degrees
supraventricul ar tachyan hythmia, atrial fibrillation, atrial
flutter, ventri &uawerd paiyanf s baserindyesdolfaticareadin itk 2 dutitieheneay] ggmpound
tachyarrhythnlaofmgﬁﬁﬁgﬁ (R poi ntes tachycardi a, atrial and

ventri cul ar extrasystoles Awhjunctlonal extrasystol es, Sick-Sinus
syndronme, syncopes, AV-nodal 5 re-entry tachycardi a,

Wl f f - Par ki nson- Wi te syndrone, a uAeREbronary syndrome (ACS)
aut oi mune cardi ac di sorders (per%%aﬁh#gis, endocarditis, valvolitis,
aortitis, cardionyopathies), boxer cardi onyopathy, aneurysns, shock
anaphyl acti ¢ shock,

ion of thronboenbolic

i schaem a, nyocardi al
infarction, stroke, cardiac hypertroph transi ent and i schaem c
attacks, preeclanpsia, inflammatory card gl ar di sorders, spasns
of the coronary arteries and peripheral arteries, oedema formation
such as, for exanple, pulnonary oedena, o&gbral oexigye, renal oedema
or oedédffa caused by heart failure, peripheral circulatory

di stur bances, reperfusion damge, arterial and venous thronboses,

i cr oal buni nur i & wAYEEAY] P, TEULHITC heRae méendRt Biekd Aoveysf uncti on,
m crovascul ar and nacrovascul ar danage (vasculitis), and 15 also to
prevent restenoses, for onbol ysi s therapi es,

per cut aneous tré%@V%%?ﬁ%P“%ﬂ%JHH% PTA), percut aneous
transl um nal coronary angloplastles (PTCA), heart transplants and

such as cardi ogeni c shock, septic sheck and
fgrthernnre for the treatnent and/or

bypass operati ons. " R

5

R
0] L

R?
T—0 =
R‘l
RB
NO, (XIID),

in which L, R', R**, R*®, R>, R®, R” and T' have the meanings given above,

(1

.



In the context of the present invention, the termheart failure

i ncludes both acute and chronic manifestations of heart failure as

wel |l as nore specific or related types ofldi sease, such as acute
20deconpensated heart failure, right heart failure, left heart

failure, global afidihbukRirodefAia @it €ompound in the presence of a suitable palladium or platinum
car di onyopat hy, di | at edcar dj gnyopat hy, hypertrophi ¢
cardionyopathy,Fﬂﬂ&ﬁ&%ﬁ?%a%ﬁ?ﬂpﬁﬂﬁﬁﬁﬁﬁﬁ@¥m%ﬁﬁgéﬁﬂ?%@“ﬁ@éﬂp*ﬁbfects,
heart val ve defects, heart failure associated with heart\ val ve

defects, mtral stenosis, mtral insquiq@&ncy, aortic stenosis,

aortic insufficiency, tricuspid stend®(s/ tyicuspid insufficiency,

pul monary val ve stenosi s, pul nonary vﬁti%‘ﬁnsufficiency, 25 conbi ned
heart valve defects, myocardial in{dammtion (nyocarditis), chronic
nyocarditis, acute myocarditis, Vi ocardi s, diabetic heart
failure, alcoholic cardionyopelbé f {f age di sorders, and
diastolic and systolic heart ur

ai i tijlon, the conpounds
according to the invention can also IR enp od for the treatnent
and/ or prevention of arteriosclerosis, a dis urbéﬂilipid met abol i sm
hypol i popr ot ei naem as, 30 dili pi deam as, hyp-ﬁtriglyc%giggenias,
hyper| i pi daem as, conbi ned hyperli pi daem as, h¥per chol‘esterol aem as,
.abet al i popr ot ei naem as, sitosterol aem a, xanthomatosis, Tangier

di sease, adiposity,. 0 e} fabol j.¢ syndrome. Furthernore, the
conpounds accor 8 ‘}ﬁ/]ﬁ"]i gei?hé i %g%ﬁo% E%dnfld’é}’/%'g‘éﬁle?%‘?gstgﬁ’én 149¥&t ment
and/ or prevention of primary and secondary Raynaud's phenonenon, of
inicrocsrcutation inmpairments, -39 - claudication, tinnitus,

peri pheral and autonom c neuropathi es, diabetic m croangi opathi es,

di abetic retinopathy, diabetic ulcers on th tremties, gangrene,
CREST syndﬁ%ﬁﬂ,ngyéﬁé%ﬁ?ggrﬁ?ﬁ%ﬁ§@ﬁ§ﬂ§3@@?@aéﬁh rheunati c di sorders.
In addition, the conpounds according to the invention can be used for
preventing ischaem a- 5 and/or reperf(isiod-related damage to organs
or tissues and also as additives for p r f usl eRPRand preservation

sol utions of organs, organ parts,giti§su r~pgsue parts of human or
animal origin, in particular for surgical].interventions or in the
field of transplantation nmedicine. The cdipounds ac¢hdi ng to the
invention are furthernore suitable for the treatnent and/or
prevention of kidney disorders, in particular of renal insufficiency
and renal fail uievhighR33d Tc baitedha meanmepgivenpboysr esent i nvention, the
terms renal insufficiency and renal failure conprise both acute and
ichronic mani fesggafions thereof, as well as underlying or related

ki dney di seases such as renal hypoperfusion, intradialytic

hypot ensi on, obstructive uropatnéhrglonerulopathies,

gl omer dPonephri &i's, HewsatdCoferddddnephritis, gl omerul oscl erosi s,
tubul oi nterstitial diseases, nephropathic diseases such as primary
and congeni tal i ANy Hw8AH bateRBidell bffind BALVERLQOHBRA profertel BARENYobenzoy!
di seases such as kidney graft rejection and i nmunoconpl ex-i nduced

ki dney diseases?mﬂéﬁﬁﬁﬁﬁg%ﬁvnwﬁ @d by toxic substances, nephropathy
i nduced by contrast agents, diabetic and non-di abetic nephropat hy,
pyel onephritis, renal cysts, nephrosclserosis, hypertensive

nephroscl erosi s and nephrotic sy , s Whi ch can be characterized

di agnostically for exanple by abnor Ry reduced creatinine and/or
wat er excretion, abnormally raised Bl ood cogcentrations of 20 urea,
nitrogen, potassium and/or creatininfe, altd&ed activity of renal
enzymes such as, for exanple, gl ut.asm \hetase, altered urine
osnolarity or urine volune, increas dal bum nur ea,

macr oal bum nurea, |esions on gl onerul nd _arterioles, tubular

dil atation, hyperphosphataem a and/ or ? R° di al ysis. The present

PG~ PG (XIV),

in which L, R*, R*’, R®, R® and R” have the meanings given above



15 Al zhei ner's di sease, Lewy body denentia, denentia with

degeneration of the frontal |obes including Pick's syndrone,

Par ki nson' s di sease, progressive nucl eaczpal sy, denentia wth

corticobasal degeneration, anyol ateral sclerosis (ALS), Huntington's

di sease, denyel ipj sation, nultiple sclerosis, thalam c degeneration
Creut zf el d- Jakob denmentia, H V denentia, schizophrenia with denentia

or Korsakoff's psychosis. They are also suitable for the treatnent 20

and/ or preventi gﬁ of repEisienfd ey bustheydera o aEt P PISIFER LWt at es

of anxiety, tension and depression, CNS-rel ated sexual dysfunctions

and sl eep di stug ﬂgﬁ§nm@ﬂ@iﬁg&”§9mﬂg@bging pat hol ogi cal di sturbances

of the intake of food, stinmulants and addi ctive substances. 2 The

conmpounds according to the invention are f%rthernore al so suitable

for controlling cerebral blood fIOM/a&q\tRus represent effective

agents for controlling mgraine. They aﬁé‘ so suitable for 25 the

prophyl axis and control of the sequel ae lof cerebral infarctions

(Apopl exi a cerebri) such as stroke,Ocerdbral is§haenias and

crani ocerebral trauma. The conpounds acclordi ng/to the invention can

| i kewi se be enpl oyed for contrbkigng 3 pai n. I n addition, the
conpounds according to the invention Bave @ flammatory action and

can therefore be used as antiinflanmaRory agest F@r the treatnment ()
and/ or prevention of sepsis (SIRS), 30 nmultigle ofgan failure (MODS, -
MOF), inflammatory disorders of the kidney, shyonic inflanmation of

the bowel (IBS, Crohn's disease, ulceratiPeé colP&is), PaAkreatitis,
peritonitis, rheumatoid disorders, inflanmatory skin di seases and
inflammatory eye di seases. The cpmounds acgording to the invention

are fur€her nor e iswhielb RG.forRt e i Bt Retitd Takdyedhe praings givematsre,

fibrotic disorders of the internal organs such as, for exanple, the

lung, the heart gl Rfner ;) AbucindinARMpornd QiGN ERIT RhREl ol 1B give a compound of
particular the liver, and al so dermatol ogi cal fibroses and FlbrOtIC

eye disorders. e ferulac@lext of the present invention, the term

fibrotic disorders includes in particular the follow ng disorders:

hepatic fibrosis, cirrhosis of the |iver,o4ul nonary fibrosis,

endonyocardi al fibrosis, nephropathy,R megul onephritis,

interstitial renal fibrosis, fibrotic Rmage resulting from

di abetes, bone marrow fibrosis andgimljar fibrofic disorders,

scl eroderma, norphea, kel oids, hypdftroghic scgfring, naevi, diabetic
retinopathy, proliferative vit{e et 30d di sorders of the

connective tissue (for exanpl & sarcoi e conpounds according ‘(j
to the invention can al so be used to Rfono poynd heal i ng, for )
controlling postoperative scarring, for examye aR’a result of

gl aucoma operations, and cosnetically for agg
skin. 10By virtue of their activity profipgs THesconpo _according

to the invention are particularly suitable for the treatnent and/or
prevention of cardiovascul ar disorders such as heart failure, angina
pectoris, hypertepgipn AR Pri NRNAEYRNRPELL e OMe mBishdl:5en Bove,

t hr omboenbol i ¢ di sorders and i schaem as, vascul ar di sorders,

di sturbances of mcrocircul ation, renal insufficiency, fibrotic

di sordel0s and arpéshbssIcay $FR0VInEsthE AR PEYieCtveERPE JIF PERCFdiRy to customary
relates to the yse, af b} BEISCRNNYENGSHAEENIF LR R $ iRahRYSREJIPRoidtic ester of
the treatnment and/or prevention of disorders, especially of the

af orement i oned diesfornids §1-AVhe present invention further relates to

t he use of the conpounds according to the invention for producing a

medi canment for the treatnent and/or prevention of disorders,

especially of the aforenentioned di sorders. 20The present invention
further relates to the use of the conpounds according to the




active compounds which alter lipid netabolism for exanple and with
preference fromthe group of thyroid receptor agonists, chol esterol
synthesis inhibitors such as, by way of -exanple 15 and preferably,
HMG CoA reductase inhibitors or squal ene synthesis inhibitors, of
ACAT inhibitors, CETP inhibitors, MIP Ln@gbitors, PPAR- al pha,

PPAR- gama and/or PPAR- del t a agonlst§? ol£sterol absorption
inhibitors, |lipase inhibitors, polyneri | e acid adsorbents, bile
acid reabsorptlon i nhi bi tors and | ppopr pt ei n(a) ,antagoni sts.

Agents having antithrombotic activifty p ef erab mean conpounds from
the group of platelet 20aggregatief gRg. of anticoagul ants or
of profibrinolytic substances. | enbodi nent of the

i nvention, the conpounds according t®R'the eAli Qqn are admi ni stered
in conbinatlon with a platel et aggregation i hibﬁior such as, by way
of exanple and preferably, aspirin, cIopido- : t|cIo&%%tn or
di pyri danol . In a preferred enbodi nent of th% i nvent ) t he
conmpounds according to the invention are 25adnm nistered in

conbi nation with n Lahibitor s npl e and
preferably, xi n&‘gla 'ft’;lﬂbk * g% ‘f} 2{ ‘?chgq’d wﬁﬁ%a%‘?%ﬁfw?g'ﬁivﬁ or
clexane. In a preferred enbodi nent of the invention, the conpounds
;according to ther |(ﬁ)/e:nﬁ\reﬁh1gafle acdﬂiponnd;toérﬁd foﬁmﬂ@r’(ba\nahﬂ @nonsistdp Process by

GPllb/llla anta i st such and ferab
tirofiban or abg?"{}?g?ﬁ?)mn?@ R ’chf%fr ?é&l‘%ﬁ%ﬁf gfp afifum catalyst into. the

inventien, the gqipaiRplfenfEoiciinestdrof thbgorinllgmi-Apn are adm ni stered
in conbination with a factor Xa inhibitor such as, by way of exanple
and preferably, - 43 - rivaroxaban, apixaban, fidexaban, razaxaban,

f ondapari nd%, idraparinux, DU 176b, PMD-3112, YM 150, KFA-1982,

EMD- 503982, MCM 17, M.N- 1021, DX 9065a, DPC 906, JTV 803, SSR126512
or SSR-12842B. couplihfartacpllieleqter detlvaivbotihevminui@ixvitg i nvention, the
conpounds according to the invention are 5adm nistered in conbination
with heparin or a |ow nolecular weight (LMN_ heparin derivative. In a
preferred enbodi ment of the invention, the gonpounds according to the
invention are adm nistered in conbination R°a vitam n K antagoni st
such as, by way of exanple and preferaply, Icoumarin. Agents which

| ower bl ood pressure are preferably u od to nmean conpounds from
the group 10 of caIC|un1antagon|sts ensi n ALE ant agoni st s,
ACE inhibitors, endothelin antagbﬁr© s, Y&ni tHi nhi bitors,

al pha-receptor bl ockers, beta-receptor pckers, mnperal ocorticoid
recept or ant agoni sts, and the diuretics.R In a pﬂ%ygﬁred enbodi nment
of the invention, the conmpounds according to the invention are

adm nistered in c a m ant agoni st . such as, by way

of exanpl e and pr%ng’rgg}r yl%i% &é’&f‘@ h rﬂl%’ﬂlln T HE" &¥apami | or
diltiazem In a preferred enbodi nent of the i nvention, the conpounds
accordiing to thm annventdent arder pdiadininstariyeld with a::oarbhaacﬁri Joitryphiefy] dFomide of
al pha-1 recepto glocrgg ch as, by way of exanple and preferably,
prazosin. In a B? B odi rent of the invention, the conpounds
according to the invention are 20 adm nistered in conbination with a
beta receptor blocker such as, by way of gXanple and preferably,
propranol ol, atenolol, tinolol, pgpdolg al prenol ol , oxprenol ol ,

penbut ol ol , bupranol ol , neti pranol ol 3y nagwel ol , nmepi ndol ol , carazal ol ,
sotalol, netoprolol, betaxolol, celigf bi soprol ol, carteol ol
esnol ol , | abetalol, carvedilol, adaprohd ndi ol ol , nebi vol ol

epanol ol or buci ndol ol . In a preferr- ﬁgodlnent’of t he
i nvention, the conpounds according to tRé i nvent i(RNIIA( e
25adm ni stered i n conbination with an angiotensin Al antagoni st such

as, by way of exanple and preferably, |osartan, candesartan,
in which R® and R’ have the meanings given above

and



10 bunet ani de, torsem de, bendrofl unethi azi de, chl orothi azi de,

hydr ochl or ot hi azi de, hydrof | unet hi azi de, net hycl ot hi azi de,

pol yt hi azi de, trichlornethiazide, chlorthalidone, indapam de,

net ol azone, qui net hazone, acetazol am de, dichl orphenam de,

met hazol ami de, @FycefeplesentsSasing dimkey, mannitol, amiloride or
trianterene. Agents which alter lipid netabolismare preferably
understood to nean conpounds fromthe up 15 of CETP inhibitors,

t hyroi d recept of® BYchiosrsun %&ee{gnmaoq)ggint hesis inhibitors such as
HMG CoA reductase inhibitors or squal ene synthesis inhibitors, of
ACAT inhibitors, MIP inhibitors, PPARalphg® PPAR-gamma and/ or
PPAR-del t a agoni sts, chol esterol absdrRqt/onsi nhibitors, polymeric
bile acid adsorbents, bile acid reabsorgti6n i nhibitors, | i pase

i nhibitors and |ipoprotein(a) antagpni sts. In a preferred

enbodi ment of the invention, the cgq 1
are 20 adm nistered in conbinﬁLLg 1 »CERL i nhi bitor such as, by
way of exanple and preferably, t - 529 414), HT-705 or
CETP vaccine (Avant). In a preferred rhbod of ,the invention, the
conpounds according to the invention are adnini stBred in conbination
with a thyroid receptor agoni st such as, by wey of exgggk; and
preferably, D-thyroxin, 3,5,3 -triiodothyronin (T3), 3425 or
axitirome (CGS 26214). 25In a preferred enbodi nent of the invention,

the conpounds agfop;th DR'TRATRE, RIKERY 0P R haHThOSETe8 divkdlabove,

conbi nation with an HMG CoA reductase inhibitor fromthe class of the
statins such as, by way of exanple and preferably, |ovastatin, )

si nvastatin, pr a%éﬁmeﬁvﬁma‘ thigvaspef yithdydiegensin e niesencs o ¢ g4itadleipgllaghium or
pi tavastatin. giaﬂmﬂn PAtAYSE b, G @RQq{apﬁn}%)géseﬁtpﬁnih&\é@t%htg{éﬁf &ihﬁnagnesium in

conpounds according to the invention are 1 ni

adm ni st ered

combi nati on w t methand iatiende dyhranmepkenypipmernioestes ot the dgmulpfllindy of
exanpl e and preferably, BM5S-188494 or TAK-475. - 45 - |In a preferred
enbodi nent of the invention, the conmpoundgs according to the invention
are administered in conbination wthgh T inhibitor such as, by
way of exanple and preferably, avasi m Bg—Relinani de, pactim be,

ef l uci m be or SMP-797. In a prefgyred; enbodi nent of the invention,

t he conpounds according to the invfintiop are 5&ini nistered in

conbi nation with an MIP i nhi bi;t or 5% way of exanple and
preferably, inplitapide, BVB-1201838, | TT-130. In a
preferred enbodi nent of the inventiormg' th ’ynounds according to the
invention are adm nistered in conbinati on WY aFﬁPAR—ganna agoni st
such as, by way of exanple and preferably, gyﬁglitazon or
rosiglitazone. 10ln a preferred enbodi nent the inve Fﬁn, t he
conpounds according to the invention are adm nistered in conbination
wth a PPAR-delta a%gniqt such as. . for exanple and preferably, OW
501516 or BAY 681%ualbL. R, RT (R, Ky BE. & rril dsiodie msaringsreienabavivent i on,
t he conpounds according to the invention are adm nistered in
conbi napi o, Wi th a chol esterol absorption inhibitor such as, by way
of exanple 15and preferably, ezetim be, tiqueside or pamaqueside. In
a preferred_enbodi nent of the invention, the conpounds according to
the i nvent il arenvading Apenst igdids Af e FFTPHALXEh with a |ipase inhibitor
such as, by way of exanple and preferably, orlistat. In a
preferred enbodi ment of the invention, thezconpounds according to the
invention are 20adm nistered in conbinatign with a polyneric bile
aci d adsorbent such as, by way of exappl™®yand preferably,

chol estyram ne, col estipol, col esolva ol estaCGel or col estim de.
In a preferred enbodi nent of the invem , %he c§£¥ﬁunds accordi ng
to the invention are adm ni stered in conbi nat’i on a bile acid

in which R® and R” have the meanings given above,

in an inert solvent with isopropylmagnesium chloride in the presence of lithium chloride

()



The conpounds according to the invention nay act system cally and/or

| ocally. For this purpose, they can be adm nistered in a suitable
manner, for exanple by the oral, parenteeal, pul nonal, nasal,
sublingual, |ingual, buccal, rectal, dermal, transdennal

conj unctival , otit€ tHeGudtrespodingysheAyimbghigtiam tcoMpomti ehén cdping: BRPOPARE in situ
according to the j{nvention can be admnistered in admnjstra

forns suigt abl e #B" P?P@E%BQGW?{? ¥ith an 3ligrlidenspalogic egigy ?tg}&ﬂ ’{Qrmula }X}?ﬁ]

adm nistration forns for oral adm nistration are those which work
according to the prior art, which rel ease Ahq—\ﬂeonpounds according to
the invention rapidly and/or in a nodified nner and which contain

t he conpounds according to the invention in cr§stal|ine and/ or
anor phi zed 10 and/ or dissolved form fef exanple tablets (uncoated or
coated tablets, for exanple with gastrilt juilce-resistant or
retarded-dissol ution or insolubIengé g SN control the rel ease
of the conpound according to the |Inv iop), tablets or filnms/wafers
which disintegrate rapidly in the or cawty, filnms/lyophilizates or
capsul es (for exanple hard or soft dgetr&in €apsul e&Xl),sugar - coat ed
tabl ets, granules, pellets, powders, emnulsions, suspensions, aerosols
or solutions. 15Parenteral adm nistration can bypass an absorption
step (e.g. intré&veneubiR,; Ri"nRr aa¢ Reavatheyneaningsaacanbigl |y,
intraspinally or intralunbally) or include an absorption (e.g.

i ntranmugcul arlyg,subcut aneously, intracutaneously, percutaneously or
intraperitoneally). Admnistration forns suitable for parenteral

adm ni stration include preparations for injection and infusion in the
form of solutiods, sEppersyveibyloephylsi ons, |yophilizates or sterile
powders. 20For the other adm nistration routes, suitable exanples are
i nhal abl e nedic cgaé&ﬁﬁﬂﬁidﬂ%@ﬂ#&d%%xggwder i nhal ers, nebulizers),
nasal drops, solutions or sprays, tablets, filns/wafers or capsul es
for lingual, sublingual or buccal adm nistration, suppositories, ear

or eye preparations, vagi nal capsul es, e suspensions (Il otions,
shaki ng m xtures), |ipophilic suspensions)-Ontnents, creans,
transdernmal therapeutic systens ( g._paékhgi:, m | k, pastes, foans,
sprinkling powders, 25inplants or § OralRbr parenteral
adm nistration is preferred, _gspechal
admi ni stration. The compounds—aétor difng 2l i nvention can be
converted to the adm ni stration forng_nent
a manner known per se, by m xi mg—vothNmert REXI ©, (xXII),
iphar maceutical |y suitabl e excipients. These excipients include
carriers (for exanple 30 mcrocrystalline cellul ose, |actose,
manni tol ), sol vanyisici B, RY, RT] kij kf, RHRY edd 1| lanethg ngaohs piveeahdvsi f i er s
and di spersing or wetting agents (for exanpl e sodi um dodecyl sul phat e,
pol yoxysorbi tan ol eate)., binders (for exanple polyvjnyl pyrralidgne), .
synt hetliﬁc and nSFUrEP O%fclﬁ e Ps B 'gvro ‘aésﬁeér%&g”% Bjﬁn]%/eﬁgu}g é"ﬁﬁﬁi@l”?e Mdé ma
g anti oxi dant s, DMBO/ext@aniplxe.ra siearchh\ertig itht) resutt g S -phenydpropiofi€ eder of the formula
i norgani c pigne for exanple iron oxides) and flavour and/or odour
correctants. Ineggﬂ%ral, it has been found to be advantageous in the
case of parenteral adm nistration to adm ni ster anounts of about
0.001 to 1 ng/kg, preferably about 0.01 g% 0.5 ng/kg, of body weight
to achieve effective results. In the cas oral adm nistration, the
pr ef sy about 0.01 to 20 ng/kg

oR™ hody Weirght . 1t may
ate_tp deviate fromthe

/>t he body wei ght, route
active conmpound, nature

ﬁh adqﬁﬁhﬁ}ration

nt
I

and nost preferably 0.1 to 10 ng/
nevert hel ess be necessary where agprop
stated anmounts, specificallyTasod fonctiop
of adm nistration, individual response to
of the preparation and tine or interval o

in which L, R®, R**, R*B R® , R®, R’ and T have the meanings given above,



abs. absol ute Acacetyl AD3N2, 2'-azobis-(2-nethyl propionitrile)
aq. aqueous, aqueous sol ution ATPadenosi ne 5'-triphosphate Bnbenzyl
Brij (r)pol yethylene glycol dodecyl ether2d8SAbovi ne serum al bum n
Ex. exanpl e Bubutyl concentration cat.catalytic Clchem cal ionization
(in M5) day(s) PASdgtiel Ryihanioaisw eiafluotdbofateltitd die B@ithiphedyhylerivative of the
chromat ography DCldj rect. chem cal ionization (in M)
DDC2,3-dichIoroﬂgWB@éxéygho-l,4-benzoquinone dedi ast ereoneri c excess
DVFdi et hyl f or mam de DVSQdi net hyl sul phoxi de DTTdit hi ot hreit ol
EDCN - (3-di net hyl am nopropy1) - N- et hyl carggedi i, de hydrochl ori de
eeenanti oneric excess El el ectron inpact NopiRzation (in M)
entenantionerically pure, enantiomner eg. i¢al ent (s) ESI el ectrospray
ionization (in MS) Etethyl GCgas r tbgrQ%Qy sat . saturated
GI'Pguanosi ne 5' -tri phosphate hour (|§)

0

NO, (XX1V),
in which L, R, R*, R*®, R’, R%, R” and T? have the meanings given above, '
5 and finally hydrogenating in the presence of a suitable palladium or platinum catalyst to

give a 3-(3-aminophenyl)propionic ester of the formula (TII-B)

R R®
0 R L><R5 R
=0
R®
NH, (II-B),

in which L, R, R** R*® R, R®, R” and T? have the meanings given above,
or

10 [E-2] converting a protected 3-aminophenyl iodide of the formula (XXV)
Y

/N\

PG PG (XXV),

in which R® and R’ have the meanings given above

and



- 49 - HATWO- (7-azabenzotriazol-1-y1)-N,/V,N, N -tetranet hyl uroni um
hexaf | uor ophosphat e HOBt 1- hydr oxy-/ H benzotri azol e hydrate HPLChi gh
pressure, high performance |iquid chromappgraphy i Prisopropyl

conc. concentrated LC-MSliquid chronmat ography-coupl ed nmass

spectroscopy LDAG t hidpraselitd Scapy QPY hdiFotehdy IR 4dkhd! Plotective group,

hexanet hyl di silazide [lithiumbis(trinethylsilyeam dng I\/Ern::tghylp

m nm nut e(s) MSnass. spectroscopy NBSN- bronosucci ni.m de o )
NVPN- et hyl pyr r &t FHinac solyent WIRFpEraiashsiethiride da disamessnce of lithium chloride

spectroscopy pp @ft@th@@é%br}fﬁ%‘t PHER? Thadsds oM AR B0 &Rl BeR C(ﬁﬁbﬁh%m}él compound in situ

PMBp- met hoxybenzyl Pr propy Jcplatinumon activated carbon
racracenmic, rac&pief éDHRFYIUSP@ﬁU?l%WIW prodiylidenenmpiogic emper efes Engh@SE) (i n
HPLC) RTroomtenperature Riretention tinme (in HPLC or GC)
tButert-butyl TEAtriethanolam ne TFAtrifl u:feeti c acid

THFt et r ahydr of uran UwVul travi ol et spectr osrYp 5
R

s T—0" ~0 (XXD),
in which L, R*, R**, R*® and R’ have the meanings given above
and
T represents methyl or ethyl,

to give a compound of the formula (XXVI)

R><R4B
5
0 R’ R
R™ L RT

TS0

207 o R®

N

0 PG PG (XX VD),

in which L, PG, R, R** R*®, R°, R®, R" and T? have the meanings given above,

then deprotecting this compound by hydrogenolysis or by treatment with a suitable
oxidizing agent such as, for example, 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ)

to give a compound of the formula (XXVII)



v/vratio by volunme (of a solution) -50 - GC-MS and LC- M5 net hods:
Met hod 1 (GC- MVB): I nstrunent: M cromass GCT, GC 6890; col um:
Restek RTX-35, 15 mx 200 gmx 0 33 gm -ggpnstant heliumflow 0.88
m/mn; oven: 70C, inlet: 250C, gradient: 70C, 30C mn -> 310C
5(rmaintained for 3 mn). Method 2 (LC—I\/@aA M5 instrunent type: Waters
M cromass Quattro Mcro; HPLC instrunment\t Bé Agilent 1100 Seri es;
columm: Therno Hypersil GOLD 3 p 20 mm X an nobile phase A 11 of
water + 0.5 ml of 50% strength fofh ®RAaaqi d, nhi | e phase B: 11 of
acetonitrile + 0.5 m of 50% strength ¥ ' i
mn 100% A-* 3.0 mm 10% A - >%4_g- M4
rate 2.5 mM/mn) -> 5.00 mn 100% A; | oven , flowrate: 2 ml/mn;

WV detection: 210 nm Met hod 3 1 C-_ VB ; ent type: M cromass

ZQ | TPLC instrunent type: T0® Ser pes » col umm: Phenonenex
Gemni 3 g 30 nrmx 3.00 mm rmblle phase A'Ngl of wat ekxyrf, 5 nl of

50% strength 15 form c acid, nobile phase B: 11 of acetoni r|Ie + 0.5
m of 50% strength formc aC|d gradient: 0.0 min 90% A -> 2.5 mn

0% A> 3.0 M nipifith LR RS, RPIROKS AV ofd Mac@ﬁl@me&&gsgwan Jodt/ min ->
2.5 mn/3.0 mnl4 5 M2’ mJm n} ovén: 50C; detection: 210

Met hod 4 (LG MB): Instrurrent Mcrorrass Quattro Premer with V\aters
UPLC Acquity; cendithen rw&mnﬂwﬁéheswo BEr GoLpngs Iy hragug with hithiumnehloride in a
mobi | e phase A: .
b1 S bhose & DSttt Opfe o0t AL BRRH N Ak cBibils o
acid; gradient 0 0 M 90% A -> 0.1 mn 90% A-* 1.5 mn 10%A > 2.2

mn 10% A flowrate: 0.33 nUnin; oven: BHC IV detection: 210 nm
Method 5 (LC-MS): 25 Instrunment: Waters Asgurty SQD UPLC System

colum: Waters Acquity UPLC HSS T3.1. 859 fm x 1 nm nobil e phase

A: 11 of water + 0.25 m of 99% st [jeng Lforn‘ipﬁacid, nobi | e phase B:

11 of acetonitrile + 0.25 m qof 994 ' [ [
0.0 M 90% A -> 1.2 min 5% AT—=Q.0 owrate: 0.40 m/mn;
oven: 50C, UV detection: 210-400 nm Met hod (C- M5): 30 Instrunent:
Therno DFS, Trace GC Utra; colum: Restek ™R R
0.33 gm - 51 - constant heliumflow 1.20 Im/mn; oven: 60C, inlet:
220C; gradient: 60C, 30C/nin -> 300C (maint d¥hed for 3(EBin).

Met hod (LCG-MS): Instrunment: V\at ers Acquity SQD UPLC System col um:
Waters Acquity UPLC HSS T3 1. 30 nm X 2 mm nobile phase A 11
of water + O. 251Wh1diL9§’9/R"é‘tR nlgt,R ﬂ?oamﬁl% hav¢ d¢ membigdseishaseeB: 11 of
acetonitrile + 0.25 mM of 99%strength formc acid; gradient: 0.0 mn
90% A -> 1.02 mn 5%A ->2.0 mn 50A; flowrate: 0.60 nl/mn; oven:
50C, WV detection: 208-400 nm Method 8 (LGMS): Instrunent:

M cromass Quattro Premier with Waters UPLC Acquity; colum: Therno
Hyper si | 10FIGOL Bkylatngn cagf@xyiin ssten ofthg forrowa (6XEHBse A 11 of water +
0.5 mM of 50%strength formc acid, nobile phase B: 11 of
acetonitrile + 0.5 m of 50%strength fonnic acid; gradient: 0.0 mn
97% A -> 0.5 mn 97%A -> 3.2 min 5%A||-> 4.0 mn 5%A flowrate:
0.3 mM/mn; oven: 50C, W detectl_l_@nO

1

R (XXVIID),

10 in which R', R? and T' have the meanings given above,

in an inert solvent after a-deprotonation with a 3-bromobenzyl compound of the formula

(XXIX)

()



-52 - Starting materials and internediates: Exanple | A tert-Butyl
(2E/ Z) - 4- met hoxy- 4- met hyl pent - 2-enoate 5 At -70C and under argon,
6.8 M (96 mmol) of DMBO in 10 nm of dicb¢$oronet hane were added
dropwise to a mxture of 24 mM (48 mmvl) of a 2 Msolution of oxalyl
chloride in dichloronethane and a fugtther 100 mi of dichl oronet hane,
and the m xture was stirred for nutes. 5.2 m (48 mmol) of

2- met hoxy- 2- met hyl propan-1-ol [H. fdta et aL, Chem Eur. J. 16
(28), 8530-8536 (2010)], dissolved iLn 15 ni,of dichloronethane, were
t hen added dropwi se, and the mixturp was 18 stirred at -70C for
another 15 min. 22.1 m (158 t hyl am ne were added
slowy, and the reaction m xturé was t 5tirred for another 15 min
and subsequently slowy warned to roomtepperature. 22 g (58 mol) of
tert-butyl (triphenyl-X5-phosphanylidengfacefate were then added, and
the reaction m xture was stirred at roo_rtenperatugﬁzﬁﬁernight. The
reaction solution was then slowy added to 100 mi I ¢e-wat er, and

t he phases obtai ned were separated. The organi c phase 15 was washed
twice with in eapbneReaaonil, @faal flve il hadingy Ble/mEREST UM

sul phate and concentrated under reduced pressur narotary

evaporator (water bath tenperature 40C, pressure not bel ow 150 nbar).
.The residue obt aithed was taken up in about 100 ml of diethyl ether

and allowed to stand in a fridge at +3C for 2 days. The precipitated
triphenyl phosphiyne Oi‘e'pg';@en‘f\@é sﬁitahnfeelE%_lgﬁérBup, 6}5@1 ats%lofrih_é,tﬂ’r&hﬁe,\’mne, mesylate,
concentrated under reduced pressure. e residue obtained was 20
purified by chromat oftkjseytesslatei | i ca gel (nobile phase

cycl ohexane/ ethyl acetate 100:1 -> 50:1). This gave 7.06 g (73% of

theory) of the {4 5l& GBI 1RSHAEOHBHEY ess |iquid. GC-Ms (net hod
6): 124= 3.32 mn, mz = 218 (M+191-14)+-" The two conpounds bel ow

)

wer e obt ai ned anal ogously to synthesis Exanple IA: - 53 - Exanple
Name/ Structure/ Starting materials AnakytR€al data 2A ten-butyl
(2E)-3-(3, 3-di fluorocycl obutyl)acryl H3C H3C from ten-butyl

(triphenyl - X5- phosphanyl i dene) - acet at el and

(3, 3-difluorocycl obutyl) met hanol [@AS Reg. No._,681128-39-2] 'H NMWR
(400 MHz, DMSO-d6): 5 [ppm = 1.42)|(s, 2.48- 2.64 (m 2H
partially obscured by DVSO sirgnal 2% (m 2H), 2.90-3.04 (m
111), 5.84 (d, 111, 3,/= 16.38 Hz),_ B> 111). 3A ten-butyl
(2E) - 4- cycl opr opyl but - 2- enoat e CH,dQ : 6
. e Y - W 0 Bron1ten but yl
i{(tri phenyl - X5- phosphanyl i dene) - acet ate andBg-cycl opr opgbet hano

in which L, R', R%, R**, R*®, R®, R®, R” and T' have the meanings given above,

then reacting with benzylamine in the presence of a base and a palladium catalyst to give a

10 compound of the formula (XXXI)



GC-M5 (Method 6): R =3.42 min, mz = 200 (MENHX. ' H NVR (400 MHz,
DVMSO-d6): 5 [ppml = -0.04-0.02 (m 2H), 0.33-0.40 (m 211), 0.63-0.75
(in, 111), 1.34 (s, 911), 1.94-2.00 (m -201), 5.69-5.76 (m 111),
6.69- 6.79 (m 111). Exanple 4A and Exanpl e SA Mt hyl

(2E/ Z) - 3- (3- am no- 4- chl or ophenyl) - 4- A Bpent - 2- enoat e and 5net hyl

3- (3-am no- 4-chl orophenyl) - 4- net hyl p8 U -gnoat e Under argon, a

m xture of 3.22 g (15.6 nmol) of 5-bro -B_chloroaniline, 3.0 g (23.4
mol ) of methyl - (2E) - 4- net hyl pent -@-eneate, 143 ng (0.16 nmol) of
tris(di benzyli deneacet one) - dipaII- i ® (0.31 mmol) of
tri-tert-butyl phosphine and ? gl) of

N, N- di cycl ohexyl nmet hyl am ne |n 0

e were heated to 120C
and stirred at this 10 tenperature'?ofzth ce~days. Both after the
first and after the second day of the reactfon, R'he same anount of

pal | adi um cat al yst and phosphi ne |igand magNadded to the reaction

m xture. The reaction mxture was then filtergd through Celite, and
the filtrate was concentrated under reduced priessure. The residue was

separated into its conponents by chromatogr on silica gel (nobile

- 54 - phase cycl ohexane/ ethyl acetate 50:1 i s gave 1.52 g of

nmet hyl (2E/ Z) - 3- (3- am no- 4- chl or ophenyl) - 4- Ipent(gxgﬂpate (38%

of theory) and 906 ngy of nethyl 3-(3-am no-4- (“)

chl oropheny1l) - 4- et hyl pent - 3-enoate (22% of theory). Exanple 4A
Shet hyl (2E/ 2) - 3 e woRﬂR@hh@r RleerRﬁ:Bld ﬂﬂﬂm& mém@ﬂhgs?gl@a%&

H3CCH3 0 CI NI-12 LC—I\/B(I\/Et o d 2)7 Fét .46 mn, n12: M+H)t
'H NVR (400 MHz, DNBO d6) 1;1) = 03 d 6H) , s
3.90-4.03 (m 1319 tl@ﬂ42fﬂf(nﬁvmgst QHyV- be%és gr%up 19) hYéfO&@OkYala i) give 2

6.69 (d, 114), 3%. (ﬂ- B mgpheli@proﬂt&ng&@fmak fhe %nM:ét(hﬂt)
3-(3-am no- 4- chl orophenyl) - 4-'net hyl pent - 3- enoat e oH3CCH3 NE12

LC-M5 (Method 2): R=2.28 min, ink = 254 (MtHr. The fol | owi ng
conpound was obt ai ned analogously tongnRﬁeS|s Exanpl e 4A/ A

NH, (I-C), ()

in which L, R', R?, R**, R*E, R, R®, R” and T' have the meanings given above.

Suitable for deprotonating the phosphono ester (XI) in the olefination reactions (XI) + (XII) —
(XIII) and (XI) + (XIV) — (XV) are in particular non-nucleophilic strong bases such as, for
example, sodium hydride or potassiom hydride, lithium bis(trimethylsilyl)amide, sodium
10 bis(trimethylsilyl)amide or potassium bis(trimethylsilyl)amide or lithium diisopropylamide;

preference is given to using sodium hydride.

The hydrogenation in the process steps (X1} — (OI-A), (XV) — (III-A), (XIX) — (III-A) and
(XXIV) — (III-B) is generally carried out under a stationary hydrogen atmosphere at atmospheric
or elevated pressure. The preferred catalyst used is palladium or platinum on activated carbon (as
15  support material). The removal of the amino protective group(s) in the transformations (XVI) —

(II-A), (XXVIT) — (XXVI) and (XXXI) — (III-C) is usuvally carried out by hydrogenolysis



tert-butyl

55 -

Exanpl e Nanme/ Structure/ Starting materials Anal ytical data

(2E/ Z) - 3- (3- am no- 4- chl or opheny1l) -

4- met hoxy- 4- net hyl pent - 2- enoat e CH H3(C3 HC O CH30 H3 C

X .-

10

15

20

25

30

LC-M5 (Method 5): 6A H3CO Il C
according to the same procedure; if PG in (XVI) or (XX VI) represents p-methoxybenzyl, this may

alternatively also be carried out oxidatively, for example with the aid of 2,3-dichloro-5,6-dicyano-

1,4-benzoquinone (DDQ) or ammonium cerium(IV) nitrate.

Preferred for use as palladium catalyst for the reaction (XVII) + (XVIII) — (XIX) [Heck reaction]
is palladium(If) acetate or tris(dibenzylideneacetone)dipalladium(0), in each case in combination
with a phosphine ligand such as, for example, tri-fert-butylphosphine, triphenylphosphine or
tri-2-tolylphosphine.

The conversion of the phenyl iodide (XX) into the corresponding phenylmagnesium compound
and its copper{I)-mediated I,4-addition to the alkylidenemalonate (XXI) to give the product of the
formula (XXII) are carried out by a general method known from the literature [see, for example,
P. Knochel et al., Tetrahedron 56, 2727-2731 (2000), and the literature cited therein]; this also
applies to the analogous reaction (XXV) + {XXTI) -» (XXVI).

Particularly suitable for the a-deprotonation of the carboxylic ester (XX VIII} in the alkylation
reaction (XXVII) + (XXIX) — (XXX) are non-nucleophilic strong bases such as, for example,
sodium tert-butoxide or potassium tert-butoxide, sodium hydride or potassium hydride, lithium
diisopropylamide or lithium bis(trimethylsilyl)amide; sodium bis(trimethylsilyl)amide or
potassium bis(trimethylsilyl)amide; preference is given to using lithium diisopropylamide.
Preferred inert solvents for this reaction are ethers such as diethyl ether, diisopropyl ether, methyl
tert-butyl ether, tetrahydrofuran, glycol dimethyl ether or diethylene glycol dimethyl ether. The

reaction is usually carried out in a temperature range of from -80°C to +25°C.

For the transformation (XXX) — (XXXI) [Buchwald-Hartwig coupling with benzylamine], the
preferred catalyst tris{(dibenzylideneacetone)dipalladium(0)} in combination with (#)-2,2'-bis-
(diphenylphosphino)-1,1'-binaphthyl is phosphine ligand, and the preferred base is sodium tert-
butoxide or potassium tert-butoxide [cf., for example, J. P. Wolfe and S. L. Buchwald, Organic
Syntheses, Coll. Vol. 10, 423 (2004), Vol. 78, 23 (2002}].

The reactions described above can be carried out at atmospheric pressure, at elevated pressure or at
reduced pressure (for example in the range of from 0.5 to 5 bar); in general in each case carried out

at atmospheric pressure.

Separation of the compounds according to the invention into the corresponding enantiomers and/or
diastereomers can take place where appropriate, depending on expediency, even at the stage of the
compounds (II), (III), (IV), (VII), (XVI), (XXII), (XXII), (XXIV), (XXVI), (XXVII), (XXX) or

(XXXI), which are then reacted further in separated form in accordance with the above-described



R =1.25mn, nmz = 326/328 (MtH +. NH2 fromtert-butyl

(2E/ Z) - 4- met hoxy- 4- net hyl pent - 2-enoate and 5-bronp-2-chl oroaniline
Exanple 7A tert-Butyl (2E)-3-cyclobutyl agzylate H3C CH3 0 H3C 5Step
1: Asolution of 11.1 m (116.1 mol) of oxalyl chloride in 50 m of

abs. dichl F&E@ts%ﬁﬁg e%cﬁ@éﬁa%ﬂloﬁ%f tHES5ome 8 GanfbeS Brtidd @ v§f codenBoril methods
(232.2 mmol ) of Oin 50 of abs. dichl oronet hane was added

dropwi se, KB ¥t ReFen @I@Hifb%hm Inythe Gopitexs gEthe Arepet inyerHoR, prafeegpq isighign to
of 10.0 g (416 clilromg%r)apﬁ?é m%bﬁﬁhsoapﬁc?ﬂglr@téﬂﬁ'ﬂ%pdr&o%q:hﬁges ;0 (@Psse of carboxylic
di chl or onmet hane was dropwi se. After a further 15 mn of
stirring atcidy®das W@efﬂwte% @mdarqqim pepsfation may aAreativelz alie e vig difeigreomeric
After 5,mn,,.cooling was removed and the mxture was slowy warmed to
RT, and the reactlon m xture was then added to water. The m xture was

saturated with sodium chloride and the separated organi c phase was
washed tw Jée whrppusdstaitize fermuadiVOnVeh COMD.dEX)s GFlut(KEn, (XTYk é?éVII], RRYIID), (XX),

with 1 N h

dried over so i@baé)ﬂfxﬁ ng i@@iﬁﬁggﬁggk&§&ﬁ %Hgﬂaggge%gi%g(g%gggﬂﬁhem the
(500 nbar) litéFdturs, cgahee c6n B8pmpayéd imyachaipert chmieeaiolibd phetmdkilied ingheartighalogously
pr oduct V\/mc wa rea thr - 2:1:0.4 m
(27.3 mol )° @‘FI‘F’ r? l?eg(“aﬁleﬁl‘%%&pho‘ém gyt “ﬁ%@‘%@%@%ﬁf‘%‘j %%Ei‘é“&e teferences
dr opwi Se t dorgrgatneths st@mmg ﬁﬂ&h&]d cﬁroalﬁﬂi;e fodndin b Eypdrifddsal Rartrinrtkey sbtion on the
oil, 26.2 mmll) of sodi um hydri i,n.a mdxture of 22 mM of THF and 22

m of DWVF. PRPRaHonsy the startinepaten A EEASY | od 1t o -10C, and 5 2.0 g
(crude, about 23.8 nmmol) of cycl obutanecarbal dehyde were added in
several polThe @F@araﬂdﬁﬁoﬂtﬁﬁﬁdrh@ﬁndﬁi zx:bchrﬂ'ﬁg WA the Siventi@dcantbe Qllstrated T im ewrehplary
then slowy war rgeclﬁéo RT over ni gl subsequent|ly added to water and
extracted tHPRE bY figgeactipn hengsy Yeetate. The or gani c phases were

conbi ned and concentrated under reduced pressure. The residue was
purified byckdegmat ography on silica gel (nobile phase

cycl ohexane/ et hyl acetate 50:1). This gave 1.21 g of the target

pr oduct (about 10 28% of theory).0 GC-MS (Method 1): Ry= 326 nin;

infz = 126 11]13 NVR (400 VHzZHMIDB/B GB3); / 5 [p|c§ 1.42 (s
9H) , 174196( 05 17(mpr2)bbhlne3|ga€}81-3h® (m |1H), 5.66
(dd, 111), dd Exarrpl A and t EbT~e

3- (3-am no- 4 C Iorophenyl) butyI acrylate and teft-b

3- (13- am no- 4- clilFgr opheny1) - 3- cycl obutyl i denepr opanoat eCh: 78~ =60
mol ) of triethylam ne was added to a m xture of 385.2 ng (1.87 nmol)
of 5-brono-2-chl oroani jyne gnpd 510 ng (2.80 mml) of teld-butyl

(2E) - 3-cycl obutyl acrylatesn 2.8 m fl 20 of DMF. Theri xture was
evacuat ed t lane&QH and |i n each casél-@efied W'I—FE argon. After the
addi ti on of m?fﬁ P of pattaditmm0 dcetdt ena

(0.373 nmol) of tr|2tol¥lp ne, the reaction mixtur|e
evacuated two nore ti me§Tanc agh case vented wi Ths ar ge aﬁgthen
stirred3at 150C for 3 h. A further 193 ng of 5-brono-2- chI oroaniline
were then added, and the reaction mxture was stirred at 150C for
another 1 h. After cooling, the reaction

Q

()



25 mxture was filtered through Celite and the filter residue was
washed twice with DM. The conbined filtrate was concentrated under
hi gh vacuum and by chronat ography on sikica gel (nobile phase

cycl ohexane/ et hyl acetate 60:1) the two isoneric target products were
i sol at ed f rgegpdelre residue. This gave 203 ng of tert-butyl

3- (3- am no- 4- chl or ophenyl) - 3-cycl obutyl acryl ate (35.4% of theory) and

137 ng of tert-butyl 3-(3-am no-4-chl orophenyl)-3-cycl obutyllrdf.n\oM
e

S

30propanoate (23.8%of theory). - 57 - Exa Ie tert-Buty
ophenyl) 3- cycl obutyl acr NH2 LC

5: R = 1.36 mz = 308 +, 08 11-NWR (400 MHz, d6) :

[ppm = 1.45 (s} 1. 52-1063) (M2, maan s, 3H)F

2.09-2.18 (m 211 10 (qui H, 5.35 %(Xq:,t
{arpl e 9 20

1H), 6.38 (dd, 11 66 (dO 111) 7.16
tert-Butyl 3-(3-amho- 4Rchl or opheny1) - 3- cI obutyl i denepr opanoat e

10NH 2 LC-MB (Method 5): R = 1.27 min, mz = 252 (MiH C4118) +.
11- 1- NVR (400 QVEO d6): S [ppm = fn31 s, 911), 1.93 (quin,

211), 2.72-2. 211), 3.12 (s, 2H), B &5 .24 (m 211), 6.42 (dd,
111). 6.69 (d, 7.06-7. 11 o8l 111).

obt ai ned anal/oggus|y Synthesi s JFx - 58 - Exanpl e
Nane/ Structu mat eri al s Ana 4 10A tert-butyl
(2E/ Z) - 3- (3,: A vtorgghenyl) - 3 i fINGT ogycl obut ypacryl ate
F H3C F F
Scheme 3a
aA R 4A R*

L Q Q 0 L
ll OBt  NaH
S -
1

Cl Cl

H,, Pd/C
or tBuO

H,, PYC R
cl

NH



fromtert-butyl (2E)-3-(3,3-difluorocyclobutyl)- acrylate and

5- br ono- 2- chl oroani | i ne F IPNH2 d 111-NWR (400 MHz, DVsO-d6): 5
[ppn] .---- 1.46 (s, 914), 2.23- 2.41 (m3gH), 2.77-2.90 (m 211),
3.88-4.01 (m 1H), 5.45 (hr. s, 211), 5.73 (d, 111), 6.41 (dd, 1H),
6.66 (d, 1%l),..%4,19 (d, 111). LG M5 (Method 7): Rt = 1.37 nm rn/z =
344 (M+H) +7 TIA CH30 H3C H3CO tert-butyl 3-(3-am no-4-chl orophenyl)-
3-(3, 3-di fluorocycl obutyl i dene) propanoate fromtert-butyl

( 2E) - 3- (3, 3-di Rtfuor ocycl obut yl ) - acryl ate and 5- br onp- %aAcm“?)roanl li ne
2 le O ' B 6400 Mz, DMSO-d6): 5 [ppni = 1.31 (s, &5 3.24 (s,
211), 3.32-3.47 (m 4H, partial j y obpscured by 1120 sgnal) 5.30 (br.
s, 211), 6.46k (dd, 114) 6. 74 ( 1I;)QE’:7 fan(d, 111j. LG MS (Met hod

7): R = 1. 28 Mz =344 _Exanpl e
'@ ng mat erl aI s Anal i cal datt§“@2A

Nane/ St ruct@r e/
(2E/ Z2)-3-(3-am

N(PMB), N(PMB),

R R
\ILRS \|LR5 (\)
O .
Mg, MeOH DDQ
—
tBuC tBuQ

Cl Cl
N(PMB), NH,

[PMB = p-methoxybenzyl].

)



H3C H3CO fromtert-butyl (2E)-4-cycl opropyl but-2-enoate and
5-brono-2-chloroaniline A Cl 114-NWMR (400 MHz, DMSO-d6): 5 [ppn] =
0.05-0.11 (m 211), 0.27-0.34 (m 2H), 03%4-0.75 (m 111), 1.45 (s,
911), 2.91 (d, 2H), 5.42 (br. s, 2H), 5.84 (s, 1E1l), 6.70 (dd, 1H),
6.96 (d, 1idaemé«19 (d, 1E1). LG M5 (Method 5): Rl= 1.35 min, mz =

308 (M+H) +. CH 3 illNH2 Exanpl e 13A Met hyl

3-(3-am no-4-chl or ophenyl) - 4- net hyl pent anoate H3CCH3 o CI NH2«5At RT,
a solution of 6.77 g (26.7 nmol) of nethyl R 5

2E/ Z) - 3- ( 3- am no- 4- chkor ophenyl) - 4-net hyl pent-2-enoate in 36 M of
met hanol was adde” 2.2 §~90 mol ) of magnesium t§ ni ngs and a

few grains of ioding MAfter al 30 mpucﬂdwﬁlrnernall

i ncreased to almut
room tenperaturig, sfirring at onlﬁénaaﬁgmmﬂ@amﬁs conti nued
anot her 2 hgy ofpsat ur at edNagueous anmoni um chl ori de sol ut
were then 10 added slowy to the dark reaction m xture, and the
m xture was extracted repeatedly with diethyl ether. The co i n8@-
organi ¢ phases were washed with saturated sodi um bi carbonat pys@hit i on
and saturated sodium chloride solution, dried over nmagnesiu %ulphate
and concentrat ed under reduced pressure. The residue obtai ned was
Jourified by chromatography on silica gel (nobile phase w R
cycl ohexane/ et hyl acetate 10:1). This gave 2.95 g (40@60ﬂ1$Fé@py) of
the title conmpound as 15an oil. - 60 - LC- M5 (Method 5 ; =

nm mz = 256 (MtH)+. 111-NMR (400 Mz, DVBO-d6): 5 [ ppf
3H), 0.87 (d, 3H), 1.67-1.80 (m 1H), 2.44- 2.56 (m 1k
DVBO signal ), 2.57-2.66 (m 111), 2.69-2.77 (m 111803 26(s,
5.15- 5.26 (br. s, 211), 6.35 (dd, 111), 6.58 (d, 111), 7.05

111). 5 The foll owm ng conpounds were obtai ned anal ogously to c
Synt hesi s Exanpl e | 3A NH,
H,, Pd/C
or
Mg, MeOH
4B
R R ;
7LR
4B
R R s Br 0 L
\f—R
g Pd catalyst
' 0 L + = tBuO &

M cl phosphine ligand
tBuQ H NH, -

NH



Exanpl e Nanme/ Structure/ Starting material Analytical data 14A
tert-butyl 3-(3-am no-4-chl orophenyl) -4-net hoxy- 4-nethyl pentanoate
H3C HC CH 30 H3C H3CO fromtert-butyl -36-

(2E/ Z) - 3- (3- am no- 4-chl or ophenyl) - 4-met hoxy- 4- net hyl pent - 2- enoat e |
0 CH3 NH2 Isbhelde skC-MS (Method 7): It., = 1.26 min, mz = 328/ 330
(MtH) +. 15A tert-butyl 3-(3-am no-4-chl orophenye-
3-(3,3-difluorocycl obut%l ) propanoate F CH30 H3C H3CO from tert- but yl
(2E/ Z) - 3- (3- ami norY- ¢ rophenyl) - 3-(3, 3-difluorocycl obutyl Facryl ate
F ISNH2 d 11-1-NWR (400 MHz, DMSO-d6): 5 [ppm = 1.24 (s?ﬁ%@z‘,1B
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5 [PMB = p-methoxybenzyl].



2.17 (m 111), 2.19-2.40 (m 411), 2.46-2.57 (m 111, partially
obscured by DVMSO signal), 2.59-2.72 (m 1H), 2.72-2.83 (m 1H), 5.24

(br.

S,

2H), 6.42 (dd, 111), 6.63 (d, 111), 7.07 (d, 1H). LC-MS

(Method 7): 12., =1.28 min, mz = 346 (MHr. - 61 - Exanple

Nane/ St ructSohegeBt arting material Analytical data tert-butyl

3- (3-am no- 4-chl oropheny1l) - 4- cycl opr opyl but anoat e CH3

LC- M5 ( Met hod é@ : 4%6A H3C HATU / Pyridine
R

H3C

10

15

or
X 0 1-Chloro-N, N,2-trimethyl-

R prop-1-ene-i-amine / Pyridine

L

REA {(X=0H)
.I.1__ o + - -
RE8 iPryNEt (X = Cl)
8
Cl R

5
NH,

0 Rr®
<e e
0 R3 R® ~

L 0 R L

0 HO
HOAc / aq. H,SO,
Ci (T = Me or Et)
o o

C
HN HN_ .0
TFA or HCI
(T1 = tBu)
RBA RBA
3B 8B
R i R 0

The compounds according to the invention have valuable phaﬁnacological properties and can be

used for the prevention and treatment of disorders in humans and animals.

The compounds according to the invention are potent activators of soluble guanylate cyclase. They
lead to vasorelaxation, inhibition of platelet aggregation and lowering of blood pressure and
increase of coronary blood flow. These effects are mediated via direct haem-independent

activation of soluble guanylate cyclase and an increase of intracellular cGMP.

In addition, the compounds according to the invention have advantageous pharmacokinetic
properties, in particular with respect to their bioavailability and/or duration of action after

intravenous or oral administration.

The compounds according to the invention are particularly suitable for the treatment and/or

prevention of cardiovascular, pulmonary, thromboembolic and fibrotic disorders.

Accordingly, the compounds according to the invention can be used in medicaments for the
treatment and/or prevention of cardiovascular disorders such as, for example, high blood pressure
(hypertension), heart failure, coronary heart disease, stable and unstable angina pectoris,
pulmonary arterial hypertension (PAH) and other forms of pulmonary hypertension (PH), renal

hypertension, peripheral and cardiovascular disorders, arrhythmias, atrial and ventricular



110 4 121=1.32 min, mz = 310 (MtH+. NH2 fromtert-butyl
(2E/ Z) - 3- (3- am no- 4- chl or ophenyl) - 4- cycl opropyl but - 2- enoat e
Exanpl e 17A and Exanpl e 18A Met hyl -38-

3- (3-am no- 4-chl orophenyl) - 4- met hyl pent anoate (enantioners | and 2)
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the racemate of nethyl (3- am no-4-chl oraophen

t hyl t
(Exanpl e 1§Ma‘ﬂﬁlétflé“1§reﬁé°rhé{%r€’d‘h“ﬁ% 0t BHAkEDY né%é [%16{55 b o o tion,
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| sohexane/ i sopr opano |'ow rat e: m /mn;
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Enl\/{e'[n h(r)] d 8) bSi)%E- & glo%%opaﬁgoanlérIQSmé gl%ﬁ% Lléé gardl‘%gig}\‘fl\?&m Zlgeétﬁﬂol:lpamnaphylacnc

DVSO- d6) . Shdclopijrtirrmiré Fof dhe 3id)1tme®t 8d/¢rd pre3ation df GRerib@ObERY disvtders and

2.44- 2.56. 111

S 69 2 75 %S&Egems §U§1’?glgcnl€§0%9r g}ﬁg/ b O SI nag?j,fllomfgx?;no%zEb@ol&mcg{éija%é-ﬁpenrophy,

1H), 6.168 ixdnmehﬂ.il)d 1s€ha@151c(zdt,aclélsj-brcec5anﬁ>sa[mﬁ]emﬂ18tén( endiotasaaerdi@yders, spasms of

[Y):mel;& ig.? |_]|13 Ggf%y gﬁgﬁesrﬁﬂ%&%g})%?ﬁll qs1 edgﬁgg zt?o%%u eai, ?c())rl elilcg{{}:)le, pulmonary

Im S /ohex ama(/ ()lédiﬁﬂr é&i)étﬂmogdzegﬁ , 2Haldie@dnhydratti ey caQCEd 4 hiestt Walliref periphéralt Gifcu]]itory
mn; et ection: nm tenperatu 25C] . .10 LG M5 ( Met hod

R = 2.34 nidifturhgnges- reggélswgaﬂqqge irieflaﬁﬁngYegwt bomcﬁgl)b mgm{lbm cardlal

0.69 (d, 3|iﬂsuffgle§c?y @fi’dotl%ﬂla-l)dysflmﬁlzm ]mﬁﬁ)vﬁé’éhlaﬂ-aarﬂd) macfovadeular G8mdpd(vabdulitis), and

obscured by HMSO signal), 2.57-2.66 (m 1H) 69-2.77 (m 111), 3.46
(s, 311, Blsado preyent(ipiicnoses, oy prampde S%er(fa{fmbfbﬁls thprapges( PErCufappgus trangigminal
(d, 1H). angioplasties (PTA), percutaneous transluminal coronary angioplasties (PTCA), heart transplants

and bypass operations.

In the context of the present invention, the term heart failure includes both acute and chronic
manifestations of heart failure as well as more specific or related types of disease, such as acute
20  decompensated heart failure, right heart failure, left heart failure, global failure, ischaemic
cardiomyopathy, dilated  cardiomyopathy, hypertrophic  cardiomyopathy, idiopathic
cardiomyopathy, congenital heart defects, heart valve defects, heart failure associated with heart
valve defects, mitral stenosis, mitral insufficiency, aortic stenosis, aortic insufficiency, tricuspid
stenosis, tricuspid insufficiency, pulmonary valve stenosis, pulmonary valve insufficiency,
25  combined heart valve defects, myocardial inflammation (myocarditis), chronic myocarditis, acute
myocarditis, viral myocarditis, diabetic heart failure, alcoholic cardiomyopathy, cardiac storage

disorders, and diastolic and systolic heart failure.

In addition, the compounds according to the invention can also be employed for the treatment
and/or prevention of arteriosclerosis, a disturbed lipid metabolism, hypolipoproteinaemias,
30  dilipideamias, hypertriglyceridaemias, hyperlipidaemias, combined hyperlipidaemias, hyper-
cholesterolaemias, abetalipoproteinacmias, sitosterolaemia, xanthomatosis, Tangier disease,

adiposity, obesity and metabolic syndrome.

Furthermore, the compounds according to the invention can be used for the treatment and/or

revention of primary and secondary Raynaud’s phenomenon, of microcirculation impairments,
Y

)



Exanpl e 19A 152- Chl or 0- 5-1 odo- N, N- bi s(4- net hoxybenzyl )aniline

Under argon, 12.62 g (316 16 mml, 60%in mneral oil) of sodium
hydri de were suspended in 250 ml of abs-3PM- and cooled to OC. 32 g
(126. 3 nmol ) of 2-chloro-5-iodoaniline, dissolved in 80 m of abs.

DVF, were thedicSlog\Miitad 9@ ehheka DM a8 @nordid Ged Bttt sk §iWbfic WaG ofdel dphitBRs, Aabetic
OC for 30 200 nm_41 m (303 rnnol) of

1- (chl or onEXRYPYY4-HRECHO MAsEN 9B ﬁ%e R anitiete rgargrenft RESd edyneltpmen grythematosis,
reaction mogﬁt&[gﬁycog@qngIIB@uIﬁgt%td%ﬁel\g/as subsequently warmed to room

t enper at ur e. m xture was stirred at RT overnight and then

careful ly oured into 150 nl of ice-water. The organic phase was  -63
- separ at edd afditiong e f%@oa%ﬂﬁe@a@d%agéhmemlﬁ@ﬁa@g@ rggRsk éa PFYEREEE ripfthacmia-
times wisth,gigt J&%{érﬁﬁfoﬁ%latea_ REMSRMBI REs OF 4ANECRNASES YRR ?dr%rﬁ?é{&{ and
magnesi um sul phate. After filtration, the solvent was renoved under
reduced pr emsuyasion Fplutiens vl ergenso digen POtst BeSARSCOT e pents ¢fibaghapypr animal origin, in
chr omat ogr yl acetate
a0 1) Thi SRSk glséugél&?m&ﬁveen%%f% BoRaRSLARRITEIRRELR ) IO T
(Method 4): R=1.77 min;, mz = 494/496 (MFlit. 'H NWR (400 Mz,
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of i sopr opyypeefietinum mihdislyde | hypdieasiby,| eﬁ)h‘tarctlwer eurb;lnﬂry, s| @ingrulopathics,
added dropw se

.. Th reactlon 15 sol utian t hen sl omA rnmed.to,,
00 any_ DElFEaR s evEneped e dh BBl Rty bl TR Cfipeases
N- met hoxy- hbﬁhrdjablﬁi&i diydasas Ghelp EO PR S A @uaFhiche kidney Haéa8s, aidphrtis, ﬁ:ﬁmunologlcal

Chem Eur. 35 8692-8694 (2009 i.ssol ved
were tHen §1d8%1 éls%f’g%fe%l“-‘ﬁraé pUSE %4 ffﬂ%ct%éeg BRSO eﬁﬂfl@‘ﬂﬁﬂ? tidhey dikcascs

reacti on mh¥dhedpath BhRicarsy Wak JubQihcsd, @%Mopéﬁl rIEdilcécDb)F eéRa§tIFRAS afidbe® and
and stirred at.  this tenperature overnjght an ice-cold

saturated &gfrdighreic 20116315\&%%#% m RIGERIEES s oreﬂell oﬁvswer depliess cEtife d hypsrtensive

the reacti Qephfds¥ibidkis anddhBiotiS §RdfoRlel WRicKEantRenRhasHSd dlﬁé?f%st?egf-l'ﬁﬁ)‘r' $xample by
phase was extracted three nore times with ethyl acetate, and

combi ned oﬁ@@ﬁmilygﬁ%é%cam@eoﬂnﬂ@a wev:équﬁﬂ@ne@pwmaﬂuraewatb@odfcpmeétﬁél@ns of
and evapor gl dyifréhef] eReSen ad D6 GEMHRe, a'ltex@é'actlvﬂggfjxléﬁgl RRLRL ARH 2988 example,
purified chromatographically on silica gel hase

fcyclohexanéWé@h&Hymb@mﬁiehqgiHyne?ﬁn§a@av@'@ﬂ97wﬂgn<GQ%EQ#dUWG@ﬂWmemma

i 11 SO MRS gl il O g 5o

(m 2H), O a@:@or@eggfo(' di;alygil}l)"l;he réoent Q@ent&iﬂ)also@@mﬁt@e( the usH)f thedcoifporels according
4H), 6.85 o t’h HZ} tion for h Q at or’ ?evenuo% o(fnéquglkg of rena? msuff%lenéynluch as, for
1H). Exanple ﬁin,&l%ert ? Ifl %/ 3

{3-[ bi 264- Bmﬂpdb(ylb@mlsl))mmpnbﬂonéfyc hledmop hiesaytl |failure, uraemia, anaemia, electrolyte

-3-(1- et hglst ¥bca|n((:) r&lr))ly 1c)x m&cryypercalaemla hyponatraemia) and disturbances in bone and

carbohydrate metabolism.

In addition, the compounds according to the invention are suitable for the treatment and/or
prevention of disorders of the urogenital system such as, for example, benign prostate syndrome
30 (BPS), benign prostate hyperplasia (BPH), benign prostate enlargement (BPE), bladder outlet
obstruction (BOO), lower urinary tract syndrome (LUTS), neurogenic overactive bladder (OAB),
incontinence such as, for example, mix, urge, stress or overflow incontinence (MUI, UUI, SUI,

OUTI, pelvic pain, and also erectile dysfunction and female sexual dysfunction.

The compounds according to the invention are also suitable for the treatment and/or prevention of



100.84 m (3.57 mmol) of tert-butyl (diethoxyphosphoryl)acetate was
added dropwi se to a suspension, cooled to 0C, of 143 ng (60%in

mneral oil, 3.57 nmml) of sodium hydridegin 15 m of THF. After 30

mn, 1070 nmg (2 38 mol ) of

{3-[ bi s(4- ARLAKIEY BERINE AR A o GO rRRAEY! difchsd TREDDIDIC Y6t REPRM by B btress
hanone, dissolved in 10 m_ of THF, were added. The cooling bath was
renoved, asdddme (ARDS) grdnpsita luigawuat (ALBd alpha-RenERmsia gefciensy @ATD),
of an ice- ¢ohfndy HRbHE %ﬁgmaﬂpeay@s@fmﬁt WAL Polrkiha &ngyeana/ve{deced by

then added to thé reacti'on m Xture. ter separation o%o hases,
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phase was extract ed three nore times with in each case about 10 ni

of
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Ex le 24 .
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therefore be used as antiinflammatory agents for the treatment and/or prevention of sepsis (SIRS),

30  multiple organ failure (MODS, MOF), inflammatory disorders of the kidney, chronic inflammation
of the bowel (JBS, Crohn's disease, ulcerative colitis), pancreatitis, peritonitis, rheumatoid

disorders, inflammatory skin diseases and inflammatory eye diseases.

The compounds according to the invention are furthermore suitable for the treatment and/or

prevention of fibrotic disorders of the internal organs such as, for example, the lung, the heart, the

o



NO2 15Under argon and at -10C, 20 g (110.7 mmol) of

(4-chl orophenyl ) (cycl opropyl ) net hanone were added slowy to 60 m of
concentrated nitric acid. The reaction ouxture was then slowy warned
to 5C and stirred at this tenperature for 6 h. Carefully, the

reaction s@lddby, o YRS nfal6W A8 deshrivuld uft ivef, 12B@ alb® I RNEIogtA0TYFbsePhind fibrotic
I ce-water. This resulted in the preci pltatlon of a white solid which

was filter & 8pprdget B Yacenier efnde wErses dnyeapera ey foym fibroficygisqaders mleudes in

solid obta S i v
This gave ?ﬁﬁgul%ﬁthrehjo/g%f Eg’g?d)\%? h@ﬁlﬁgﬁééelgl ?%3“%9? aﬂcﬁ i cﬁﬁ Moty fibrosis,

(Vethod 7) CriRmyacei<i06 o neapaB2A BERGR MBS, merstisl ol NN OBbrote

(d. 191)\@0 qg%ag(eg dsF:R@E%ﬁ:ong&i&b%?e@%}fo%% ﬁgbwﬁ?ﬁosyfsgar;? glvra%lﬁlogbrgm dlét!?h rs zclgr%derma

obt ai ned ansimga drsloidSIIUpSVnpﬁﬁ(ESlhlsinExaﬂ‘{ﬂ céabZtlAretlﬁ)mm]gJ Iﬁohf'eratwe v1treoret1nopathy

Name/ Struct uy e/ shar dat.a .
(4- chl or o- éﬁl sor Op E)f t'ﬂ?j:c(nfe(f Ve gilssgg 3f%r %)bar (S:pySﬂcmdoms) Tl{lehcomgounds acc\t}rdmg to the

25A invention can also be used to promote wound healing, for controlling postoperative scarring, for

example as a result of glaucoma operations, and cosmetically for ageing and keratinized skin.

{ 10 By virtue of their activity profile, the compounds according to the invention are particularly
suitable for the treatment and/or prevention of cardiovascular disorders such as heart failure,
angina pectoris, hypertension and pulmonary hypertension, and alse of thromboembolic disorders
and ischaemias, vascular disorders, disturbances of microcirculation, renal insufficiency, fibrotic

disorders and arteriosclerosis.

15 The present invention further relates to the use of the compounds according to the invention for the

treatment and/or prevention of disorders, especially of the aforementioned disorders.

The present invention further relates to the use of the compounds according to the invention for
producing a medicament for the treatment and/or prevention of disorders, especially of the

aforementioned disorders.

-

L 20  The present invention further relates to the use of the compounds according to the invention in a
method for the treatment and/or prevention of disorders, especially of the aforementioned

disorders.

The present invention further relates to a method for the treatment and/or prevention of disorders,
especially of the aforementioned disorders, by using an effective amount of at least one of the

25  compounds according to the invention.

The compounds according to the invention can be employed alone or, if required, in combination
with other active compounds. The present invention further provides medicaments comprising at
least one of the compounds according to the invention and one or more further active compounds,
especially for the treatment and/or prevention of the aforementioned disorders. Preferred examples

30  of suitable active compound combinations include:

e organic nitrates and NO donors, for example sodium nitroprusside, nitroglycerin, isosorbide

mononitrate, isosorbide dinitrate, molsidomine or SIN-1, and inhaled NO;



41111 LG M5 (Method 7): Rl= 1.11 min, mz = 242 C (MHy. N
from (4-chl orophenyl ) (1-fl uorocycl opropyl) - met hanone [ preparation
according to DE 3704262-Al, Exanple (Lhz1)] 5 Exanpl e 26A
tert-Butyl (2E/Z)-3-(4-chloro-3-nitrophenyl)-3-cycl opropyl acryl ate

NO2 13.5 m, (Rdinfuli0ic {nhfteNnd¥iey do§¥9'o?tcg&?&yg%%iﬁ@%&Bﬁlﬁ%&%ﬁt(@gwﬁﬁ,%ch
added dropw se to a suspension, cooled to OC, of 2.3 g (60%in

mneral oil, 5%.fer smawble, ohibitori afphbgpliediesterases GPEY 1, dfandOr THR rariguBOPDE 5
m of DWF. After,. 4 4- chl or o- 3- ni trophenyl) -
(cycl opr opyl )Enﬁ“ﬁ%ﬁ%éﬁ@ﬁéﬁ%&g%ldg%&g%@ fagglglﬁﬁa time, the cooling

bath was renoved and the reaction mxture was stirred at RT

over ni ght . «50N@-indépeadeni, bet- lmemidepengdatt wtiratledrsad geoyktearyclasn susimas, in particular,

5 riociguat and the compounds described in WO 00/06568, WO 00/06569, WO 02/42301 and
WO 03/095451;

e agents having an antithrombotic effect, for example and with preference from the group of

platelet aggregation inhibitors, of anticoagulants or of profibrinolytic substances;

e  active compounds which lower blood pressure, for example and preferably from the group of
10 calcium antagonists, angiotensin AIl antagonists, ACE inhibitors, endothelin antagonists,
renin inhibitors, alpha-receptor blockers, beta-receptor blockers, mineralocorticoid receptor

antagonists, and of diuretics; and/or

e active compounds which alter lipid metabolism, for example and with preference from the
group of thyroid receptor agonists, cholesterol synthesis inhibitors such as, by way of example

15 and preferably, HMG-CoA reductase inhibitors or squalene synthesis inhibitors, of ACAT
inhibitors, CETP inhibitors, MTP inhibitors, PPAR-alpha, PPAR-gamma and/or PPAR-delta

agonists, cholestero! absorption inhibitors, lipase inhibitors, polymeric bile acid adsorbents,

bile acid reabsorption inhibitors and lipoprotein(a) antagonists.

Agents having antithrombotic activity preferably mean compounds from the group of platelet

20  aggregation inhibitors, of anticoagulants or of profibrinolytic substances.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a platelet aggregation inhibitor such as, by way of example and

preferably, aspirin, clopidogrel, ticlopidin or dipyridamol.

In a preferred embodiment of the invention, the compounds according to the invention are
25  administered in combination with a thrombin inhibitor such as, by way of example and preferably,

ximelagatran, melagatran, dabigatran, bivalirudin or clexane.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a GPIlb/[[la antagonist such as, by way of example and

preferably, tirofiban or abciximab.

30 In a preferred embodiment of the invention, the compounds according to the invention are

administered in combination with a factor Xa inhibitor such as, by way of example and preferably,

()



chloride solution were then added to the reaction mxture. After
separation of the phases, the -68 - aqueous phase was extracted
three nore tinmes with ethyl acetate and-the conbi ned organi ¢ phases
were dried over magnesi um sul phate, filtered and concentrated to

dryness. TharoRfbhsl Ui, Fdeiabhe daayatehl! B Qﬂfuﬁptﬁ&‘ap@ﬂm&' !DUIWGQGPMD 3112,
(rmobi l e phase (%/cl ohexane -> Cécl ohexane/ e acetate 40:1

gave 13.4 KA kS EMBY SHue: MM, H/LZI fl%n%?( b3 DPE 93T@%Vo$03 SSR-
t heory). 515@1(2@@%_12@./23_ = 324 (MrH) +, 341 (MNH4) +. ' H NVR (400

MHz, DMSO- d6) [pprr] 0.32-0.39 (m 0.511), 0.51-0.58 (m 1.511),
079087&“7 0.88-0. 96 m_0.511), 1.17 (s, 6.7511), 1.47 (s,
2.2511) 3- Hre%rze‘% Fbediment19f the igvengiorghg epmpoupds pgcordinggip {he, invention are

0. 251I) 5 5a§}§1n(s§eredQn z&@lnatlgn%h@ gr X ﬁk\bm Zculmaa? v/e%q L@’I\a mn derivative.
7.72-7.78 (m 111), /.81 Ty T 9o 14

fol |l ow ng conpounds were obt ai ned anal ogousl y to Synt he5| S Exarrpl e
26A: Exanplie aNzprst epbediment pfathe j ipgentier ¢he abuponagd pecorkne tpathg invention are

tert-butyl 3= ( egy w

-fluor ocycla‘gl%irlﬁ%pé%/ed gcgoﬁﬁagiBﬁ/sﬁ?P I‘{lt%%gk J:Rt%gggmt? &?ll\ﬁENl—ﬁ) g %f%&( aﬁ% and
V Q' H NpRigadp cdarinDVSOd6) . 5 [ppn = 1.01-1.10 (m 214), 1.19

(s, 7.74H), 1.31-1.41 (m 211), 1.51 (s, 1.26H), 6.13

s Agents which lower blood pressure are preferably understood to mean compounds from the group
10 of calcium antagonists, angiotensin ATl antagonists, ACE inhibitors, endothelin antagonists, renin
inhibitors, alpha-receptor blockers, beta-receptor blockers, mineralocorticoid receptor antagonists,

and the diuretics.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a calcium antagonist such as, by way of example and preferably,

15  nifedipine, amlodipine, verapamil or diltiazem.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with an alpha-1 receptor blocker such as, by way of example and

preferably, prazosin.

In a preferred embodiment of the invention, the compounds according to the invention are
20  administered in combination with a beta receptor blocker such as, by way of example and
preferably, propranolol, atenolol, timolol, pindolel, alprenolol, oxprenolol, penbutolol, bupranolol,
metipranolol, nadolol, mepindolol, carazalol, sotalol, metoprolol, betaxolol, celiprolol, bisoprolol,

carteolol, esmolol, labetalol, carvedilol, adaprolol, landiolol, nebivolol, epanolol or bucindolol.

In a preferred embodiment of the invention, the compounds according to the invention are
25  administered in combination with an angiotensin AIl antagonist such as, by way of example and

preferably, losartan, candesartan, valsartan, telmisartan or embusartan.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with an ACE inhibitor such as, by way of example and preferably,

enalapril, captopril, lisinopril, ramipril, delapril, fosinopril, quinopril, perindopril or trandopril.

30 In a preferred embodiment of the invention, the compounds according to the invention are

administered in combination with an endothelin antagonist such as, by way of example and



N2 (s,

0.8611), 6.77 (s, 0.14H), 7.55 (dd, 111), 7.81 (d, 0.86H),

from (4-chl oro-3-nitrophenyl) (1-fluorocyclopropyl)- 7.84 (d, O0.141l),

7.95 (d, nethanone and tert-butyl (diethpxyphosphoryl)- acetate
0.86H), 8.29 (d, 0.14H). - 69 - Exanple Nanme/Structure/ Starting
material s ARaM, badendAl Rni&arehfidisentan or sitaxsentan.

(2E/ 2) - 3- (4- chl or o- 3- n|tropheny1) 3-cycl opropyl- 2- nethylacrylate el
N2 CH3 C M (DCl): mz = 327 (VFEN144)+. LC-M5 (Method 7): R,

1.26 mn;

g # prcigy (emipp@ment/ off thg prvention, the compounds according td the Invention are

( 4-chl or o- §dlﬂlh¥sfe%hﬁ ¥ hbia s AR @R‘Mﬂa)mhlﬁ%r @@dﬁ%efoﬁ%nﬁﬁé%h preferably, aliskiren,

(dlethoxygp
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lg propanoate V

or SP%’ 00.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a mineralocorticoid receptor antagonist such as, for example and

preferably, spironolactone or eplerenone.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a diuretic, such as, for example and preferably, furosemide,
bumetanide, torsemide, bendroflumethiazide, chlorothiazide, hydrochlorothiazide, hydro-
flumethiazide, methyclothiazide, polythiazide, trichlormethiazide, chlorthalidone, indapamide,
metolazone, quinethazone, acetazolamide, dichlorphenamide, methazolamide, glycerol, isosorbide,

mannitol, amiloride or triamterene.

Agents which alter lipid metabolism are preferably understood to mean compounds from the group
of CETP inhibitors, thyroid receptor agonists, cholesterol synthesis inhibitors such as HMG-CoA
reductase inhibitors or squalene synthesis inhibitors, of ACAT inhibitors, MTP inhibitors, PPAR-
alpha, PPAR-gamma and/or PPAR-delta agonists, cholesterol absorption inhibitors, polymeric bile

acid adsorbents, bile acid reabsorption inhibitors, lipase inhibitors and lipoprotein(a) antagonists.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a CETP inhibitor such as, by way of example and preferably,

torcetrapib (CP-529 414), JJT-705 or CETP vaccine (Avant).

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a thyroid receptor agonist such as, by way of example and

preferably, D-thyroxin, 3,5,3'-triiedothyronin (T3), CGS 23425 or axitirome (CGS 26214).

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with an HMG-CoA reductase inhibitor from the class of the statins
such as, by way of example and preferably, lovastatin, simvastatin, pravastatin, fluvastatin,

atorvastatin, rosuvastatin or pitavastatin.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a squalene synthesis inhibitor such as, by way of example and

preferably, BMS-188494 or TAK-475,

()



Exanpl e 29A tert-Butyl

3- (3-am no- 4-chl orophenyl) - 3- cycl opr opyl propanoate 5200 ng (0. 62
nmol ) of ten-butyl -45-

(2E/ Z) - 3- (4-chl oro- 3-ni trophenyl) - 3-cycl opropyl acryl ate were

di ssol ved @ algefiredlembbdipibntasethatigvenasty 8O coBpdudd @cddfdMg) toOthe invention are
pl ati num (19% on car bone’, wer e added. The reactl on m xture was stirred

at RT undef?d

misterqiga sARpiaation WihdnghemT Ahibifonsich qe by wvayob sxample ngpreferably,

hours. TheiRa6bd, ﬁi%hﬁﬂnii&élﬁﬁ‘cﬁ%& tMRmibd btisopf f wi th suction

t hrough ki esel guhr, and t

e filtrate was concentrated The crude

product was purified by chromat ograph%/ on silica % 10( nmobi | e phase
QC

cycl ohexanét étmgieret smediman. afy the fipyes

iPfa\iee gBmpRYD Cf%‘ftsr tor the RYBRtipH are

the target ,gRRAWAGL cblgbmufn'\@ﬁlh&fjl\rﬁ)? mllffbltcﬁ‘ skel2ds H%' Way BF Examptedfid preferably,

(M+H) €

70 - and Exanp 1A tert-B

3- (3- ani nolmplétﬂl‘iﬁg&ﬁgémﬁé& 31@9’6376366"6%93% opanoat e (enant| oners | and
2) NH2 By preparative HPLC on a chiral phase, 500 ng (1.69 muol)

of the racmtﬁ'eﬁﬁeﬁ ShbodiMbd! of3mek 3niveRtion, the compounds accordlnfr to the invention are
ani no- 4- chl or opheny1) - 3- cycl opr opyl propanoate ( Exanple 29A) were

separ at ed Penigisterrd @neambinatter svithcd IRPAR-gamaiac agoniChsychl palby AZYHL Sxagiie and
250 mm x 2 re'f@ﬂbl% gﬁzoqlgg@lemgh%g%gxane/ et hanol 90:10 (v/v); flow

Jate: 15

/'mn etection nm tenperature: 30C: Exanple 30A

(enantiomer 1): Yield: 237 ng 10R 1= 4.91 min; chemcal purity >99%
>99% ed0[ Chl anmefemed embodigend, of5thg rinvep8en, it xomp@ndsrpccnuiirigl t fhageention are

h / o |

sonexanc! sianal % (M)l PHARLEN ol T Ko 5
(MF1- 1) +. OGW SH45MVR BADGSPE2. DMSO-c/5): 5 [ppn] = 0.02-0.10 (m 1H),
0.16-0.25 (m 111), 0.27-0.36 (m 15H ). 0.45-0.54 (m 1H), O.85-0.98

(m 111),

partially

by 3o B8 cgfnég)ltt%t% Y sty JRokdle B rcntio

111), 6. 64 adrofipistekgyd, in I:Oﬁaméttbn ﬂiﬂia chdddéterol-aB@rBjonankibifhr 468, asMey vay of example

Exarrpl
purity

. 207 mo 20 R = 5.25 min; chem cal
@”d( @‘g’fﬁ{’féfe"'zf%t%% “‘L“efﬁ"c’r g™ 5 gm 250 mMm x 4.6 mm

nobi | e phase i sohexane/ et hanol 90:10 (v/v); flowrate: 1 m/mn; W
det ect i on: I220prefemsd embgimedt usfethe 3Ehtion, ChdvBorfpdahdro decbidingRio the lin®Btion are

mn;, mz =

20

25

30

agmmls{eredH}l combmzt:ll'on with a lipase inhibitor such as, by way of example and preferably,

orlistat.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a polymeric bile acid adsorbent such as, by way of example and

preferably, cholestyramine, colestipol, colesolvam, CholestaGel or colestimide.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a bile acid reabsorption inhibitor such as, by way of example
and preferably, ASBT (= IBAT) inhibitors, for example AZD-7806, S-8921, AK-105, BARI-1741,
SC-435 or SC-635.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a lipoprotein(a) antagonist such as, by way of example and

preferably, gemcabene calcium (CI-1027) or nicotinic acid.

The present invention further provides medicaments which comprise at least one compound
according to the invention, typically together with one or more inert, nontoxic, pharmaceutically

suitable auxiliaries, and the use thereof for the aforementioned purposes.



"H NVMR (400 MHz, DMBO-d6): 15 [ppml = 0.02-0.10 (m 1H), 0.16-0.25

(m 1H), 0.27-0.36 (m 111), 0.45-0.54 (m 1H), 0.85-0.98 (m 1H),

1.28 (s, 911), 2.02-2.11 (m 111), 2.43:% 62 (m 2H, partially

obscured by DMSO signal), 5.21 (br. s,211), 6.43 (dd, 111), 6.64 (d,
111), 7. 061 deondpbhdds aceotdiftg %o the 1me§10§39ay ATELRRAMYally BndfrabdlIe. 12 £his purpose,
tert-Butyl 3-(3-am no-4-chlorophenyl)-3-(

1-f 1 uor ocy&ebﬁlﬂmﬂdm%ﬁa%@tseltable rnmelsﬁaeﬁagnr{'qbnt!ze Pt Pyrepggral, pulmonal, nasal,
tert-butyl o(2EhA) 1iRsldf Haa0 Q148 dehﬁaﬁ Q,Q.Bﬁiam c%njﬁacﬁ‘vhluaﬁcq%mel&@s apmam or
acrylate were disso ved In'12 m of ethyl acetate, and 38 mg (0

m nol) of pkatinum(IV) oxide 10 were added. The reacti on mxture was
stirred at RT under an atnosphere of hydrogen at atnospheric pressure
over ni gg't Ti@g g&ﬂﬁ(ﬁsj é?:goxgﬁgtt#'ﬁﬁ Heafubh e de Adhﬁﬁ&&e&)iﬁ ad?ﬂlﬁlptrﬁféﬁtfblﬁﬂ suitable
through | ciese r and t Il'trate was concentrated. The product

was i sol at écdthqsmﬂlmhﬁetraﬁ@sirW- by preparative RP-HPLC (rmbl | e phase

nmet hanol /water). This gave 68 ng (19% of theory) of the target

conpound. %? }'Z% ’\@m(u'l\{ﬁf*a%%g fo s foral FdrhingatBd re Mo whlgl:ll'é/oﬁ(l\@étgrdmg to the prior
Exanpl e 33 tert-

3- ( 3- am noad,-elhitloretgaeethy iqmﬁuu@scﬁcgcbdumg ltipthe rvautinaapidly aRd/or iyt thextifigah manner
133 mg (9.4 I : :
3 (3 am not%. B SpABADT FaPs assortine e Bsion A g 9oL apgpyed
in 20 nmb obndérhdissolved fane for Bhemso tabtetso(runmedcbewqtgbﬂabl’sﬁs,dfomexdmpdﬂ gi:bhl gastric
and 30 nmg of 10% pal | adi bon were added. At

m xture wadiEEEEY ?fnrc?iflréng 155?ﬁ16 I ROIGpIE oo igs o@@?ﬁ?mm Bk rfﬁease of the
pressure ov@hpyughhccoring tmbéﬁweﬁtldh@,Sal:ﬂé'ledﬂ‘ filinkAvafeedwiaélf disihteguaig hapﬁiﬂj( irt e oral
and the filtrat S ncentrate der re. Th roduct
WS | sol at By SRR GEET o by 5t UoP AP Faerpo S o PRI hag conted
acet oni tri mle@b@mjles, pdlies, lgmﬂars%mgor@r subf@sib@{ gedsol @RFLtRas. ( 50% of
theory) LC- Ms ( Met hod 5): Rl= 131 mn m z —310(|VHrH)t 10" H- NMR

(400 , DMBO- db) .
1.57-1. 15}7 Pﬁﬁentar:ﬁt?)admfnéxgp éq 6311 asi 1311) abs;zpfgn 1ngr§ve§(1usé) 4Btra(am:nally,
111), 2. 43iftMeardidilyl) mtr?s-plmllf todl, mtld'ﬂ)mba'i_)ly)l%r Emcat?de( Eﬂ aﬁdd)'ptloﬁ @%. @dthmuscularly,
1H), 6.59 (d, 1H), 7.04 (d, 1H). Method B: At a soliutlA(; of 189

my (0.614 ﬁfh‘j]-ll)am@flﬂy,eplﬁtraﬁmlypu - (BSTRARERS Y- ewua]:agﬁﬁgw inistration forms

3- cycl obut ylipeleybAfafentdal AdBintitra@dn i1REdRI ara0BSs f@ﬂﬂﬁdtlc;rpana%morf ih-tRform of
nmol ) of nmagnesium turnings and a few grains_of iodine. The dark

reacti on misyetiems, snerensiensr adsions, Iraphdizatehpofitrilaprivdetten added to water
and extracted with ethyl acetate. The organi c phase was washed with

sat ur atgd @reldthe M SEERRRALS refsUldiffle 3RGnpiat 4 AhahiS Adliimah tRiht dfeluding
solution, dried over magnesi um sul phate and concentrated under

reduced pr egwdardubalerie ngmdavt naiglsraps clobitierp IrrseiY: kblekse Slnen(eateyy opeppsules for

preparat i V%ngéﬁ Hebfngul D! 'o§ bQ@c‘éF arhinisfratidh, Spgdiforfedr Gt orC ORPANPHatioRS: 3¥inal
of theory) anpl e %14

( 2E/ Z) - 3- ( Bammnich oacedn| S@snsfpﬂ@rwy(wuoas,cgb@kl@g)rrmw_n.eSB lineplhili¢ gespgnsigng ointments,
creams, transdermal therapeutic systems (e.g. patches), milk, pastes, foams, sprinkling powders,

25  implants or stents.
Oral or parenteral administration is preferred, especially oral and intravenous administration.

The compounds according to the invention can be converted to the administration forms
mentioned. This can be done in a manner known per se, by mixing with inert, nontoxic,
pharmaceutically suitable excipients. These excipients include carriers (for example
30  microcrystalline cellulose, lactose, mannitol), solvents (e.g. liquid polyethylene glycols),
emulsifiers and dispersing or wetting agents (for example sodium dodecylsulphate,
polyoxysorbitan oleate), binders (for example polyvinylpymrolidone), synthetic and natural

polymers (for example albumin), stabilizers (e.g. antioxidants, for example ascorbic acid), dyes
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NH2 Under argon, 2.53 g (8.17 nmmol) of ethyl

(2E/ Z) - 3- (4-chl oro- 3-ni trophenyl) - 3-cycl opr opyl 252- net hyl acryl ate
were dissolved in 10 m of dioxane, and-9722 g (40.84 mol) of fin(l)
chl oride di hydrate were added. The reaction m xture was then heated
to 70C and(&f.iikdrglicatigrhdhtsS fol Xt Xides) ahd flavoQY MdVr @Bdur chbdcRits.
cooling to roomtenperature, about 20 m of ethyl acetate were added

and the reaction_nj xture S %hen added to about 20 ni of a 10% . )

strength aquébt® ’p’(5>i’§ QFﬁﬁ@P 39 PASIKBiageuS i thth&ask < (nafnieirl pdsefnisirgtion to

was stirreddMinger atshits $fbodk® 00l fo 1 Ik PHERRSIYWBHE 038 R0 31EH:, afut;dt ktaght

aqueous phase was then extracted two nore tines with in each case

m of et hylo ahévaelectivpdesylty dnthanese of gghpdmipkization. the dasage dhauind- Phto 100

about 59 mhyenl aeﬁawa%e@ A8y Mo KB LAY 108 pRErAHY @D to W hELs MMBRy weight.

nagne5|untsulp ate and concentrated under reduced pressure. This gave

2.2 g (96% of theorﬁ? of the target conpound whi ch was used w t hout

further pulimdyasrsrdalessdie nesrasapeRheranppPriptCIoEsviakat i the pated mmounts; spegifically

m n, mz =,280428%n (I de ]903 mmoﬁe%%ﬂﬁgtm individual response to the active
(3 am no- 4- chl or ophen % cycl opropyl- 2- net y?pro anoat e

(di aster eoneﬁpqwdetnamf) tbﬁ@e@marahgbwdame eIt in@val gves mhwtuadmuottrazomtages place.

(7.86 nuno )

4 chl or Ophlgg)lry 1 %tange 2% (L: n(()%%%ylié é}( tﬁ{%ﬂg}gxg?nt Ié‘e[dennlmﬁnu%amrﬁum qgay be stﬁmePt while

was addéed trootd® Fasagthé B@mhmht)onecﬂ mpet hn esieednl. tImthalcaﬁgsf aimdmaraftxemnf relatively

g{/g‘:, Efgﬁz :,laa(r?]% a{ﬁﬁ)untg-h Ale dzld\tfls %ge:tg §1 1dtcntﬁ( t%e:f 8 s severaI %n%l\fl uaIrc{oaeg over thF cgurse of the

reaction sdhwti on was then di |l uted mnth ethyI acetate and 1 M

hydrochl ori ¢ aci d was added. The m xture was stirred for 5 mm and

then adj us H.8-9 usin Alurated s0 rbonat e

The or gan; dTpRedu 8Bl Tt ALY PGy R bl 66 PRARLE S50 im0 e

extracted txamphwre tines with ethyl acetate. The conbi ned organic

phases were washed wth saturated sodi um chl ori de solution dried

over 2Q.ma e5|untsulpha e dc cent d.,u reduc p

The crgde gg B FGEF RS lnuIrhl ftl%g %Xﬁ?ig “ﬁtj?hag‘ﬂ@"" ﬁresﬁn “'t)decla'ﬁ:H otherwise,

(rmobi l e phaaeermgeé b)h@mglitebﬁtsfhyé patseiyatsi’ghl(ﬂblvlanﬁ@u& 3illitibh ratibh asd @ﬁh\l@ltratlon

1.38 g (62@6of of, the t et compound. LC-M5 (Method 5): R =

T35 oo fS F g Sl are e RSB COARHER y)

(3-nethy|butan 2- ylldene)nalonate - 74 - 0 0 0o H3CCH3 CH3 Under

argon and at 0C, 10 g (75.7 mml) of dinmethyl malonate in 20 m of

chloroformwere slowy added dropwi se to a solution of 16.6 m (151.4

‘mmol ) of titaniumtetrachloride in 60 m of chloroform After the

‘addi ti on had ended, the reaction solution was stirred at OC for

anot her 530 min. At 0C, 6.52 g (75.7 mmol) of 3-nethyl-2-butanone in

20 M of chloroformwere then added dropw se. The reaction m xture

was slowy warnmed to roomtenperature and stirred at this O

tenperature for 4 h. The reaction solution was then once nore cool ed

to 0OC, and 30.6 m (378.5 nmol) of pyridine in 20 m of chloroform

were added. After the addition had ended, the solution was warnmed to

roomtenperature and stirred at this tenperature overnight. The

reaction 10 solution was then once nore cooled to 0OC, and 50 ml of

wat er were added slowly. The resulting phases were separated, and the

aqueous phase was extracted two nore tinmes with in each case about 50

m of dichl oronmet hane. The conbi ned organi c phases were washed with

saturated sodi um bi carbonate solution and with saturated sodi um

chl oride solution, dried over magnesi um sul phate and concentr at ed

under reduced pressure. The crude product was purified by

chromat ography on 15silica gel (nobile phase cycl ohexane/ et hyl

acetate 20:1). This gave 9.4 g (62% of theory) of the target



111-NVR (400 MHz, DMBO-c/5): 5 [ppml = 1.00 (d, 6H), 1.92 (s, 311),
2.86-2.98 (m 111), 3.67 (s, 311), 3.69 (s, 311). 20 The follow ng
conpounds were obtai ned anal ogously to Systhesis Exanple 36A: - 75 -
Exanpl e Nanme/ Structure/ Starting materials Anal ytical data 37A
di met hyl (J cyclrebspil et hyl i dene) mal onate 0,... CH3 from di net hyl
mal onate and 1-cyclobutyl ethanone M5 (DCl): mz = 213 (MrH). | H NWR
(400 MHz, DIVISOd6) 5 ppml = 1.64-1.77 (m 1H), 1.79-1.93 (m 111),
1.94-2.09 br MpECregymss11), 3.43-3.55 (m 1H), 3.66 (s, 311),
3.68 (s, 311). 38A d| met hyl (1-cycl opr opyl et hyl i dene) mal onate from
di mret hyl mghpnate and et hggrpe 0 GC-MS (Method 1): R = 4.36 nm niz
=198 (M. 1H NWR (400 MHz, DMSO-d6): 5 [ppm = 0.83-0.89 (m 411),
1.62 (s, Sf\f) 2.10- 2. Zoaf(efﬁ 111), 3.67 (s, 311), 3.70 (s, 311).
1-cycl opr opyhn Exarrpl €2 300808k FRIw!1 roplomtrlle)
[ 2- (4- chl or opheny1) - 3- net hyl but an- 2-yI | mal onat e

aq. aqueous, aqueous solution

ATP adenosine 5'-triphosphate

Bn benzyl

Brij® polyethylene glycol dodecyl ether .
BSA bovine serum albumin )
Ex. example

Bu butyl

c concentration

cat. catalytic

CI chemical ionization (in MS)

d day(s)

DAST diethylaminosulphur trifluoride

DC thin-layer chromatography

DCI direct chemical ionization (in MS)

DDQ 2,3-dichloro-5,6-dicyano-1,4-benzoquinone

de diastereomeric excess ;\’\;
DMF dimethylformamide

DMSO dimethy] sulphoxide

DTT dithiothreitol

EDC N'-(3-dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride

ee enantiomeric excess

El electron impact ionization (in MS)

ent ‘ enantiomerically pure, enantiomer

eq. equivalent(s)

ESI electrospray ionization (in MS)

Et ethyl

GC gas chromatography

sat. saturated

GTP guanosine 5'-triphosphate

h hour(s)



5 Under argon, 6.2 g (26 nmol) of 1-chloro-4-iodobenzene were

di ssolved in 50 mM of THF and cooled to -78C. 24 mM (31.2 mml) of a
1.3 Msolution of isopropyl nagnesiumchlggide x lithiumchloride in
THF were then slowly added dropw se. The reaction solution was then
slowly warmedo -40C and.glakiveuabol g NAEADRkdatE®ylu@hivka h. The
reaction solution was then warned to -10C, and 495 ng (2.6 mmol ) of
copper (1) iodide were adB@gilussopposphateg7 nol ) of di met hyl

10( 3- et hylgeygian- 2- yl i deng)dmkRidbenzoassiOhpede i n 30 M of THF, were
then sl ovwnix)?added dropwi se to the reaction 'solution. The resulting
reacti on m3lbre was sl ohigl pigesurse Bigh perfasmance digpd chromptegraplps - and
stirred atghis tenperat upg ﬂg)gr 1 h. The m xture was then cooled to
0C, and ice-cold 1 M hydrocﬁ oric acid (pH - 2) was added carefully.
The phasescewsr e separ at echncetftiatedqueous phase was then extracted three
nore tinmes W et hyl ac he c i rgani.c phases were
dried over L\r@n%ﬁesi um sul gﬂ@é g}?&giﬂ?%%p&é’g%gpﬁ%&g%ﬁg e%?‘?sg?pég to dryness.
The resul tLbg crude prodldtumwdisogropylarhidal | y pre-purified

chr omat ogr i.cally on sjlic el i | nase ,cycl ohe / et hyl
acetate ZO:i%MB%e pr oduk&hm aléeg?rﬁ%t%yq&éﬁ%ﬁ? W?‘&al bb%mﬁrfeg‘ﬁfgﬁgl&ﬁ}éeq

RP- HPLC (nmMx | e phase nembkidpiol /water). This gave 3.38 g (42% of
.theory) of the target conpound. 'H NVR (400 MHz, DWVSO-d6): 8 [ppn] =
'0.63-0.71 M} 6H), 1.52 {‘T‘Bf“tez‘i), 2.11-2.24 (m 1H), 3.43 (s, 3H),
3.63 (s, 3M9, 4.31 (s, ihidsk)specroBpy.38 (m 4H). 10 The follow ng
conpounds ﬁrse obt ai ned anal ogously.to Synthesis Exanpl e 39A: Exanpl e
Nane/ St ruct¥e/ Starting NEXSPHIEINRES| ytical data di met hyl

[ 1- (4-chl onpphenyl) - 1- cyglidmiphrolidin@tdayl 1 mal onat e 1H NMR (400

MHz, DMBO-d6): HC 6 [p[l:m'] = 1.34-1.49 (m 311), 40A H3C 1.53 (s,
3H), 1.55- 1V (m 2H), Uyylea] wagnetic resonance spectroscopy

r para

Pd/C palladium on activated carbon

Ph phenyl

PMB p-methoxybenzyl

Pr propyl

Pt/c platinum on activated carbon

rac racemic, racemate

Ry retention index (in TLC)

RP reverse phase (in HPLC)

RT room temperature

R, retention time (in HPL.C or GC)

tBu tert-butyl

TEA triethanolamine

TFA trifluoroacetic acid

THF tetrahydrofuran

uv ultraviclet spectroscopy

viv ratio by volume (of a solution)



1.66-1.76 (m 113), 2.79-2.91 (m H3C. ...o0 c H), 3.38 (s, 3H,
3.66 (s, 311), 4.07 (s, 1H), 7.35 (q, 411). from

1-chl or o- 4-i odobenzene and di net hyl -50-

(1-cycl obutyl et hyl i dene) mal onat e -77- Exanpl e

Nanme/ St r ucige_RIsShamtd-s Aededd.al s Anal ytical data dinethyl

(1- {34bi s(Z-met hoxybenzypam no] -

4-chl oropheny1}-1-cycl opr opyl et hyl ) mal onat e LC-MS (Met hod 5): 0
H3C P Me¥ho}al(GC¥MS):p Py yh) ( )

Instrument: Micromass GCT, GC 6890; column: Restek RTX-35, 15 m x 200 pm x 0.33 um;
constant helium flow: 0.88 ml/min; oven: 70°C; inlet: 250°C; gradient: 70°C, 30°C/min — 310°C

5  (maintained for 3 min).

Method 2 (LC-MS}):

MS instrument type: Waters Micromass Quattro Micro; HPLC instrument type: Agilent 1100

Series; column: Thermo Hypersil GOLD 3 p 20 mm x 4 mm; mobile phase A: 11 of water + 0.5 ml

of 50% strength formic acid, mobile phase B: 1 1 of acetonitrile + 0.5 ml of 50% strength formic (w
10 acid; gradient: 0.0 min 100% A -— 3.0 min 10% A — 4.0 min 10% A — 4.01 min 100% A (flow

rate 2.5 ml/min) — 5.00 min 100% A; oven: 50°C; flow rate: 2 ml/min; UV detection: 210 nm.

Method 3 (LC-MSY):

MS instrument type: Micromass ZQ; HPLC instrument type: HP 1100 Series; UV DAD; column:
Phenomenex Gemini 3 p 30 mm x 3.00 mm; mobile phase A: 1 | of water + 0.5 ml of 50% strength
15  formic acid, mobile phase B: 1 1 of acetonitrile + 0.5 ml of 50% strength formic acid; gradient: 0.0
min 90% A — 2.5 min 30% A — 3.0 min 5% A — 4.5 min 5% A; flow rate: 0.0 min 1 ml/min —

2.5 min/3.0 min/4.5 min 2 mV/min; oven: 50°C; UV detection: 210 nm.

Method 4 (LC-MS):

()

Instrument: Micromass Quattro Premier with Waters UPLC Acquity; column: Thermo Hypersil
20 GOLD 1.9 p 50 mm x 1 mm; mobile phase A: 11 of water + 0.5 ml of 50% strength formic acid,
mobile phase B: 1 | of acetonitrile + 0.5 ml of 50% strength formic acid; gradient: 0.0 min 90% A
— 0.1 min 90% A — 1.5 min 10% A — 2.2 min 10% A; flow rate: 0.33 ml/min; oven: 50°C; UV

detection: 210 nm,

Method 5 (LC-MS):

25  Instrument: Waters Acquity SQD UPLC System; column: Waters Acquity UPLC HSS T3 1.8 u,
50 mm x 1 mm; mobile phase A: 11 of water + 0.25 ml of 99% strength formic acid, mobile phase
B: 1 1 of acetonitrile + 0.25 ml of 99% strength formic acid; gradient: 0.0 min 90% A — 1.2 min
5% A — 2.0 min 5% A; flow rate: 0.40 ml/min; oven: 50°C; UV detection: 210-400 nm,

Method 6 (GC-MS):

30 Instrument: Thermo DFS, Trace GC Ultra; column: Restek RTX-35, 15 m x 200 pm x 0.33 pm;



. H3CO H3C..., el

+
ppnml = -0.16--0.07 (m 1H),
1

111" Rt = 1.53 nin; Mz = 566/568  (MH)
' H NVR (400 MHz, DMBO-d6): 0 Cl 6 [
-5

41A -
constant helium flow: 1.20 mi/min; oven: 60°C; inlet: 220°C; gradient: 60°C, 30°C/min — 300°C
(maintained for 3.33 min).
Methed 7 (LC-MS):
Instrument: Waters Acquity SQD UPLC System; coiumn: Waters Acquity UPLC HSS T3 1.8 ,

5 30 mm x 2 mm; mobile phase A: 1 | of water + 0.25 ml of 99% strength formic acid, mobile phase

B: 11 of acetonitrile + 0.25 ml of 99% strength formic acid; gradient: 0.0 min 90% A — 1.2 min
5% A = 2.0 min 5% A; flow rate: 0.60 ml/min; oven: 50°C; UV detection; 208-400 nm.
Method 8 (LC-MS):

N Instrument: Micromass Quattro Premier with Waters UPLC Acquity; column: Thermo Hypersil

10 GOLD 1.9 p 50 mm x 1 mm; mobile phase A: 1 1 of water + 0.5 ml of 50% strength formic acid,
mobile phase B: 11 of acetonitrile + 0.5 ml of 50% strength formic acid; gradient: 0.0 min 97%
A — 0.5 min 97% A — 3.2 min 5% A — 4.0 min 5% A; flow rate: 0.3 ml/min; oven: 50°C; UV

detection: 210 nm.



411\ 0.01-0.09 (m H), 0.16-0.24 (m

I rn, CH3 SI  in)

0.24-0.32 (m 111), 1.04 (s, 3H), 1.35-1.44 (m 111), 3.46 (s,

311),

6. 83

3.50 (s, 3E1), 3.69 (s, 611), 4.86-(s, 411), 4.15 (s, 1H

(d, 4H), 7.05 (dd, 114), 7.10 (d,

10

15

20

Starting materials and intermediates:

Example 1A

tert-Butyl (2F/Z)-4-methoxy-4-methylpent-2-enoate

CH, O
H30>|\
H,C™ O =
CH

3

H,

i
O
c

H,

At -70°C and under argon, 6.8 ml (96 mmol} of DMSO in 10 ml of dichloromethane were added
dropwise to a mixture of 24 ml (48 mmol) of a 2 M solution of oxalyl chloride in dichloromethane
and a further 100 ml of dichloromethane, and the mixture was stirred for 15 minutes. 5.2 ml
(48 mmol) of 2-methoxy-2-methylpropan-1-ol [H. Garcia et al., Chem. Eur. J. 16 (28), 8530-8536
(2010)], dissolved in 15 ml of dichloromethane, were then added dropwise, and the mixture was
stirred at ~70°C for another 15 min. 22.1 ml (158 mmol) of triethylamine were added slowly, and

the reaction mixture was then stirred for another 15 min and subsequently slowly warmed to room

' temperature. 22 g (58 mmol) of tert-butyl (triphenyl-2’-phosphanylidene)acetate were then added,

and the reaction mixture was stirred at room temperature overnight. The reaction solution was then
slowly added to 100 ml of ice-water, and the phases obtained were separated. The organic phase
was washed twice with in each case 100 ml of water, dried over magnesium sulphate and
concentrated under reduced pressure on a rotary evaporator (water bath temperature 40°C, pressure
not below 150 mbar). The residue obtained was taken up in about 100 ml of diethyl ether and
allowed to stand in a fridge at +3°C for 2 days. The precipitated triphenylphosphine oxide was
filtered off, and the filtrate was concentrated under reduced pressure. The residue obtained was
purified by chromatography on silica gel (mobile phase cyclohexane/ethyl acetate 100:1 — 50:1).
This gave 7.06 g (73% of theory) of the title compound as a colourless liquid.

GC-MS (method 6): R, = 3.32 min, m/z =218 (M+NH,)".

The two compounds below were obtained analogously to synthesis Example 1A:

hS

O



from 2-chl oro-5-i odo- N, N- bi s(4- net hoxybenzYl) -
7.28 (d, H).
Exanpl e 42A D net hyl
[ 1- (3- am no- 4-chl orophenyl ) - 1-cycl opropyl et hyl ] mal onat e

mal onat e

(1.11 nuno
(1-{3-[bis
pr opyl et hy

m of water.

2, 3-di chl of
the reacti
reaction m
sodi um bi c
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210), 5.69-5.76 (m, 1H), 6.69-
6.79 (m, 1H).

Example 4A and Example 5A

Methyl (2E/Z)-3-(3-amino-4-chlorophenyl}-4-methylpent-2-enoate

and

methyl 3-(3

-amino-4-chlorophenyl)-4-methylpent-3-enoate

Under argon, a mixture of 3.22 g (15.6 mmol) of 5-bromo-2-chloroaniline, 3.0 g (23.4 mmol) of
methyl-(2F)-4-methylpent-2-encate, 143 mg (0.16 mmol) of tris(dibenzylideneacetone)-

dipalladium, 63 mg (0.31 mmol) of tri-tert-butylphosphine and 3.64 ml (17.2 mmol) of

N,N-dicyclohexylmethylamine in 30 ml of dioxane were heated to 120°C and stirred at this
10  temperature for three days. Both after the first and after the second day of the reaction, the same
amount of palladium catalyst and phosphine ligand was added to the reaction mixture. The
reaction mixture was then filtered through Celite, and the filtrate was concentrated under reduced

pressure. The residue was separated into its components by chromatography on silica gel (mobile



111-NVR (400 MHz, DMSO-d6): 5 [ppnl = 0.54 (d, 31), 0.83 (d, 311),

1.33 (s, 311), 1.86-1.98 (m 20110, 2.62 (d, 1H, 2.87 (d, 11), 3.35

(s, 3H), 7.32 (s, 411). The foll ow ng cogppounds were obtai ned

anal ogously to Synthesis Exanple 43A: -79 - Exanple

Name/ St r uchpseleRtidekide@ iR b &sd@koMalhut ¢cah sdad 8 AdiyI02 B3 -(3-amino-4-chloro-
met hyl 3-(4-chl orophenyl)-3-cycl obutyl but anoate from di net hyl )

[ 1- (4- chl opkBrymgthylpeni-éfeesin y(BP8%ehy e} ot S0H @ Piorreﬁlyllvs'*-ﬁ-ammo-‘l-
(DCl): nmlz_ 5 2N DMSO-do): 8 [ppn] = 1.36
(s 3y 1 Heefrgtpgtia s UTRA0RSY, DVOD 6721, %6 (i 209
2.45-2.55 (m 1H, partially obscured by DMSO signal), 2.55-2.64 (m

1H), 2.81 EdamplefA 3 41 (s, 311), 7.28-7.35 (m 4H). 45A net hyl

3- (3-am no- 4- chl orophenyl) - 3-cycl opropyl - butanoate 0 H3C H3C., from

di net h i - = t hyl I t I
PR I S e S e T T i

()

LC-MS (Method 2): R, = 2.46 min, m/z = 254 (M~+H)".

'H-NMR (400 MHz, DMSO-dq): § [ppm] = 1.03 (d, 6H), 3.65 (s, 3H), 3.90-4.03 (m, 1H), 5.42 (br.
s, 2H), 5.63 (s, 1H), 6.40 (dd, 1H), 6.69 (d, 1H), 7.16 (d, 1H).

10  Example 5A

Methyl 3-(3-amino-4-chlorophenyl)-4-methylpent-3-enoate

O

LC-MS (Method 2): R, = 2.28 min, m/z = 254 (M+H)".

The following compound was obtained analogously to Synthesis Example 4A/5A:



Exanpl e 46A Met hyl 3-(4-chloro-3-nitrophenyl)- 3, 4-di met hyl pent anoat e
NO2 - 80 - of dichloronethane and cooled to 0OC. 1.44 g (10.8 mmwol)
of nitroniumtetrafl uoroborate were thendadded a little at a tine.
After the addition had ended, the reaction solution.was initially
stirred at|f: for 1 i n slowy wa . room
t enper at ur VEE%IQ stir regﬁ ﬁe}é{lﬁ}cgﬂ %@%ﬁ?%ﬁfé‘ﬁﬁ or anrcl)v‘t her Wl%%atg
reaction mxture was then added to about 50 m of ter, the b phases

were separated ang tHELHYYRAZ3PPravmorhdldprheylbver nagnesi um

sul phate. The sol tition vaseucRDasHkAtEH By @vapor ation and the

resi due obtained fwas then purified by chromatography on silica gel
(nobi | e phase cyc| ohexane/ et hyl aceta 20:1). Thijs gave 2.3 g (85%
of theory)|of the|target conpound.Hat\zB| 1): mlz = 317 (M-NH4) +.
101H NWVR (400 MHz| DWVbO-d6): , 3Ij1), 0.84 (d, 311),

1.35 (s, 3[L1), 1'39_2ﬁf %ihQi]J, 4 ,1#ﬁé’fﬁﬁ?gﬁﬁﬁﬁﬂ%éh%bu§639

D

(s, 311), [7.63-7.71 (

was obt ai ned é@nal )gous-|3y; t o~Synt'hesi Rl e 46A: |R,= 185 minmwarga26/328
Nane/ Structure/ Starting materi al dat a Tﬁl&%ﬁl

3-(4-chl orp-3-nitrophenyl)- 3-eyel obuty C~IVE (Mett 6): butanoate
R =7.62 pin; mz =329 GVFENRI) . O[H3C™1H NWR (400 Mz,

\DVBO-d6) : | H3C, . . NH

from tert-butyl (2E/Z)-4-methoxy-4-methylpent-

2-enoate and 5-bromo-2-chloroaniline

Example 7A

tert-Butyl (2F)-3-cyclobutylacrylate

5 Step 1:

A solution of 11.1 ml (116.1 mmol) of oxalyl chloride in 50 ml of abs. dichloromethane was
cooled to -78°C, and a solution of 16.5 ml (232.2 mmol) of DMSO in 50 ml of abs.
dichloromethane was added dropwise, keeping the temperature below -50°C. After 5 min, a
solution of 10.0 g (116.1 mmol) of cyclobutanemethanol in 20 ml of abs. dichloromethane was
10 added dropwise. After a further 15 min of stirring at -78°C, 80.9 ml (580.5 mmoi) of tricthylamine
were added. After 5 min, cooling was removed and the mixture was slowly warmed to RT, and the
reaction mixture was then added to water. The mixture was saturated with sodium chloride and the
separated organic phase was washed twice with saturated sodium chloride solution, three times
with 1 N hydrochloric acid and three times with pH buffer solution, dried over sodium sulphate
15  and concentrated under reduced pressure (500 mbar). This gave 6.28 g of cyclobutanecarbaldehyde

as a crude product which was directly reacted further.



8 [ppm = 1.38 (s, 3H), 1.50- 47A 1.58 (m 2H), 1.58-1.70 (m 2H),
111 NO2 C 1.70-1.81 (m 2H), 2.54 (d, 1H, partially obscured by

DVBO signal), 2.57-2.66 (m 111), 2.95 5¢0n1nethyl

3-(4-ehl orophenyl)-3-cycl obutyl- (d, 1H), 3.44 (s, 311), 7.62-7.70

but anoat e @rp22H), 7.94 (d, 111). Exanple 48A Met hyl

3- (3-am no- 4-chl oropheny1l) - 3- cycl obut yl but anoat e NH2 51.79 g (5.74
mmol ) of métdhwll @734mpivllord-1B+hityr dpibboxpiphesBhaylddcebigt ylbﬂsuatquéadrepwm go a
di ssol ved in 50.m et te t
palIadiunl§ﬁpmmfﬁbﬁxﬁﬁkgnﬁgd§§Fb%f(EW%lﬁﬁggyéd%iaggqﬁy 6%36%%m1wdndeu1a
stirred V|gﬁﬂ@m&ﬁyzuﬂdéTHEmmaﬂmnﬁpﬁBNE‘@ﬁzhyummgﬂﬁrmtmahmnspdbdunJO%jand

pressure oyernight. .The xtu then fi d thr h Celite,. .and
Phe t11 fr abd DT ioass BUDo 57 Seb e e Sade Bl g et o il S e
was p:Jr ihf i @ﬁct}ﬁ)ﬁ ﬁﬂftﬁﬁﬁ%ﬁﬁ@ﬁtywcﬁoﬁﬂ Il}lhlfcﬁthgeilov(flﬁl‘ﬁ)hhh@l tfb hka’?]@emlght subsequently
10cycl ohexane et tate 20:1 Thi s ve 1.36 of the tar

product (8A%BftO s A extﬁeev%/éﬂ fotity iy Ipgcetaiey TByorgmic pigess & s ggmbined
(M FH) +. %M@cérﬂl@@:d Mnler rbiMabe ﬁl@ésure8Tflé3fb§i]due-w3-s pkifled ,by%hi)omaﬂogx‘b%hﬂ-oﬁ ilica
(m 4H), 1.68- 211), 2.43 2.48-2.60

partially @ﬁlswbéﬁpfwe Wwaﬁ%vl)acetzteé@ 10iThis ggve 1@1@5?(@6 tagget produgct {ghout
(br. s,;02Hpgo Qs fhéodsld, 111), 6.73 (d, 1H), 7.04 (d, 1H. -82 - The
fol |l owi ng conpound”was obt ai ned anal ogously to Synthesis Exanpl e 48A:

GC-MS (Method 1): R, = 3.26 min; m/z = 126 (M-C,Hs)".

'"H-NMR (400 MHz, DMSO-d): & [ppm] = 1.42 (s, 9H), 1.74-1.96 (m, 4H), 2.05-2.17 (m, 2H),
3.03-3.16 (m, 1H), 5.66 (dd, 1H), 6.86 (dd, 111).

Example 8A and Example 9A

15 tert-Butyl 3-(3-amino-4-chlorophenyl}-3-cyclobutylacrylate
and

tert-butyl 3-(3-amino-4-chlorophenyl)-3-cyclobutylidenepropanoate

0.78 ml (5.60 mmol) of triethylamine was added to a mixture of 385.2 mg (1.87 mmol) of
5-bromo-2-chloroaniline and 510 mg (2.80 mmol) of tert-butyl (2E)-3-cyclobutylacrylate in 2.8 ml
20  of DMF. The mixture was evacuated three times and in each case vented with argon. After the
addition of 41.9 mg (0.187 mmol) of palladium(Il) acetate and 113.6 mg (0.373 mmol) of tri-
2-tolylphosphine, the reaction mixture was evacuated two more times and in each case vented with
argon and then stirred at 150°C for 3 h. A further 193 mg of 5-bromo-2-chloroaniline were then
added, and the reaction mixture was stirred at 150°C for another 1 h. After cooling, the reaction
25  mixture was filtered through Celite and the filter residue was washed twice with DMF. The
combined filtrate was concentrated under high vacuum, and by chromatography on silica gel
(mobile phase cyclohexanc/ethyl acetate 60:1) the two isomeric target products were isolated from
the residue. This gave 203 mg of fert-butyl 3-(3-amino-4-chlorophenyl)-3-cyclobutylacrylate
(35.4% of theory) and 137 mg of tert-butyl 3-(3-amino-4-chlorophenyl)-3-cyclobutylidene-
30  propanoate (23.8% of theory).
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Exanpl e Nanme/ Structure/ Starting material Analytical data 49A net hyl
3- (3-am no- 4-chl orophenyl) -3, 4-di net hyl - pentanoate H3C 0 Cl (d, 1H).
LCGM5 (Method 5): R = 1.11 nin; mz = 270/272 (M:H) +. 1H NVR (400

MHz, DMBSO-4): 5 [ppm --= 0.56 (d, 311), 0.83 (d, 3H), 1.28 (s, 314),
1.80-1.92 @Eﬁmﬂﬁﬁ+ 2.57 (d, 111), 2.72 (d, 111), 3.38 (s, 3H), 5.15
(br. s, 6.48 (dd, 1H), 6.73 (d, 111), 7.04 H3c H3C,.. from

geagyl 3- (%”P$h9§PQQMH _%ggﬁgﬁ%%%ks%géﬁghﬂ§£g&kpentanoate CH3 1110

3- (3-am no- 4 chl orophenyl) - 3, 4- di met hyl pent anoat e (enanaoners | and
2) 1700 nmg (6.30 mmol ) of the racemate met hyl

3-(3-am no-4-chl orophenyl) - 3, 4- di et hyl pe noat e (Exanpl e 49A) were
separated into the enantioners byuﬂ;epnrat e HPLC on a chiral phase
[ col um: Daicel Chiral pak AYFHC;>L£ 250 X 20 mm nobil e phase:

i sohexane/ i sopropanol 95:5 ( o],/ mn; UV detection:
230 nm tenperature: 1025C . maleri al obtJ | in each case was
re-purified by chronatography on silica gel (Yohide phase

cycl ohexane/ et hyl acetate 10:1). Exanple 50A (epanti@mer 1): Yield:

588 ngy NH,

LC-MS (Method 5): R, = 1.36 min, m/z = 308 (M+H)".

5 'H-NMR (400 MHz, DMSO-dq): & [ppm] = 1.45 (s, 9H), 1.52-1.63 (m, 1H), 1.74-1.85 (m, 3H),
2.09-2.18 (m, 2H), 4.10 (quin, 1H), 5.35-5.41 (m, 2H), 5.55 (d, 1H), 6.38 (dd, 1H), 6.66 (d, 1H),
7.16 (d, 1H).

Example 9A

tert-Butyl 3-(3-amino-4-chlorophenyl)-3-cyclobutylidenepropanoate

CH, O
Hscﬁ\
H,C” o

cl

10 NH,,

LC-MS (Method 5): R;= 1.27 min, m/z = 252 (M+H-CHy)".

"H-NMR (400 MHz, DMSO-dy): § [ppm] = 1.31 (s, 9H), 1.93 (quin, 2H), 2.72-2.86 (m, 4H), 3.12
(s, 2H), 5.18-5.24 (m, 2H), 6.42 (dd, 1H), 6.69 (d, 1H), 7.06-7.11 (m, 1H).

The following compounds were obtained analogously to Synthesis Example 8A/9A:
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At RT, a solution of 6.77 g (267 mmol) of methyl 2E/Z)-3-(3-amino-4-chlorophenyl)-
4-methylpent-2-enoate in 130 ml of methanol was added to 2.2 g (90.7 mmol) of magnesium
turnings and a few grains of iodine. After about 30 min, the internal temperature increased to about
60°C. After the reaction solution had cooled to room temperature, stirring at room temperature was
continued for another 2 h. 50 ml of saturated aqueous ammonium chloride solution were then
10 added slowly to the dark reaction mixture, and the mixture was extracted repeatedly with diethyl
ether. The combined organic phases were washed with saturated sodium bicarbonate sclution and
saturated sodium chloride solution, dried over magnesium sulphate and concentrated under
reduced pressure. The residue obtained was purified by chromatography on silica gel (mobile
phase cyclohexane/ethyl acetate 10:1). This gave 2.95 g (40% of theory) of the title compound as

15 an oil.
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88 -

0-10C for

1 h. The m xture was then slowy warned to room

tenperature and stirred at this tenperature for a further 2 h. The

reaction m xture was then added to aboutoP® nml of water,

t he phases

were separated and the organic phase was dried over nmagnesi um

sul phate. [he sqlution s gconcentr.ated by evaporaltjon and. the

resi due obg ’l‘arllnepﬁe has tth\eakrrjll'm|fl)tgfrnll ‘l'ree?i{t%r&lngrwa\c‘)%%iogra y'"la lc%sq 1ca gel
(nmobi | e phgse cyc|johexane/ ethyl acetate 20: I). Thijs gave 637 ng of
the mxturg of the tmd%%?ﬂ@’é%*(%@ﬁ@@ﬂﬁh@mp@}%)s (Mgt hod 6): Rt = 6.74
mn; mz =| 337/ 339/ 341 (M- 59A Met hyl
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pal | adi um pn 16ar bon (HZ weDe atded. eact i on RiFXAt3dmenwa's = 310
stirred vigorously under an atnospher ydr ogen(ﬁwﬁt nospheric
pressure oyernight. The m xture was th i red gh Celite, and
the filtrate obtained was evaporated to fryness. The crude product
iwas purifiged by chromatography on silicaNidgl (nobifl e phase

cycl ohexang/ et hyl [acetate 4:1). This gave 361 ng the m xture of
the two tafget 20| conpounds. - t hod 5); 0.98 mn; mz =
290/ 292 (mﬂ)t Exa‘i%‘ﬂ?n%"éﬂ‘ﬁ}ﬁ((;’%?- TR fmno4 Hlordpheny)
(3R)-4,4,4rtriflupro-3- mnetdakRplopNB@liencate89 - H G 3 0Go At room
tenperaturg, 133 M (1.82 nol) of thionyl chloride were added slowy

to 287 g (1.65 nmol) of (3R)-4,4,4-trifluoro-3-nethyl butanoic acid [A

Gerlach and U. Schul z, Speciality Chem cals Magazine 24 (4), 37-38
(2004); CAExaAcc].e-1 am %2517% ] in 580 m of ethanol. The reaction 5
sol ution and stirred at this tenperature for 2

h. The m xture was then cooled to roomtenperature, 250 m of water
wer e added MsthphB¢3-amiiokrdlonopbenyl el -metbylexttanaate éahabfvmeses Lenmled With in
each case 150 nl of tert-butyl methyl ether. The conbi ned organic
phases were dried over sodium sul phatg.~Afteg filtration the solvent
was renoved under reduced pressure ap 3 and®a pressure of 300 nbar.
The crude product was then disti]led|lat 100 nbar and a head

10t enperature of 65C. This ga SR @ 74% of theory) of

the title conmpound as a col ourl ess iiqi d. (400 WHz, DWMSO-4,

5/ppm): 4.10 (2H q), 2.88-2.72 (111, m, 2 157 (111, m),
2.46-2.36 (1H, n), 1.19 (3H, t), 1.11 (311, d)Y GBS (Method I): Rt
=1.19 mn; mz = 184(M. 15[a] D20 = +16.1, c7yQ. 41, nethanol.

2

Exanmpl e 61A Et hyl
4,4, 4-trifluoro-3-nethyl-2-(4-nethyl phenyfl butanoate (diastereoner

m xtur eg By preparative HPLC on a chiral phase, 960 mg (3.75 mmol) of the racemate of methyl 3-(3-

amino-4-chlorophenyl}-4-methylpentanocate (Example 13A) were separated into the enantiomers
fcolumn: Daicel Chiralpak AD-H, 5 pm, 250 mm x 20 mm; mobile phase: isohexane/isopropanol

90:10 (v/v); flow rate: 20 ml/min; UV detection: 230 nm; temperature: 25°C]:

Example 17A (enantiomer 1):

10 Yield: 315 mg

R, = 6.90 min; chemical purity >99%; >99% ee
[Column: Daicel AD-H, 5 pm, 250 mm x 4 mim; mobile phase: isohexane/(isopropanocl + (.2%

diethylamine) 90:10 (v/v); flow rate: 1 ml/min; UV detection: 220 nm; temperature: 25°C].



H3C Under argon 196.9 ng (0.88 mml) of palladiun(l) acetate and
724.8 ng (1.84 mol ) of

202- di cycl ohexyl phosphi no- 21- (N, N- di net h§2 am no) bi phenyl were
initially charged in 50 m of anhydrous toluene. 43.8 mM (43.8 muol)
of a 1 M sQICUVE QMethbd B): Rh+ ot e arfet byd @i-gif azide in THF - 90 - were
added slowy, and the reaction solution was then stirred at RT for 10

of (41 - erml it BPisREr s g by Rl anibee B¥e rflubit 80 B b, 2

and the m xts4ig, msabﬁuterdrk@d)msO 'sﬂngﬁ:) fzqn-zm (B, D), 5.69-2(729m21 HTB UG (DBH), 5.15-
4-pbr onot ol uene, di ssolved in of toluene, were then added

dr opwi se, éﬁ@(@hézﬁéééﬁﬂ@ﬁ1§)§ésdﬁﬂéﬂ Rs@wHDred first to RT and then

heated to 80C. The m xture was stirred at this tenperature for 2 h

and theg cggj,@getlg)AEIEa,@,%espj;rred overnight. After the reaction had
ended (nonitore y nobi | e phase cycl ohexane/ di chl or onet hane

2:1), the reaction mxture was filtered through kiesel guhr, the

resi due wasiel&téaer epeatedly with ethyl acetate and dichl oronet hane
and the conbined filtrates were concentrated under reduced pressure.

The crude pw@gggqmgﬁﬁﬁ&ﬂgg¢m@% paet Ed ed chromat ographically on
silica gel ile ase petrol eum et her/di chl or onet hane 4;1 -->

3:1). Thi sltz@w@nstelgm 530 736 (mm zxgt 8%éfrobtlﬁ@b%sy)m@ﬁxmﬁ@s‘enrmaéol +0.2%
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6/ ppm: 7.26 11 d) 211, : .95 (2H, , 3.7
(0.2511, d) 0 75H, d), 3 35 3. 07}% : 2 29 (2. 25H s),

2.28 (0075|1=|C Mﬁ(Mzt ¢8)(Bf7§§imna)m/21?,561( tHX311 0, 0.76 (2.25H d).
GC-Ms (Method 1): R 4.20 min, mz = 275 (M+1ll)+ (di astereoner 1);

lit= 4.23 m er | 86 ta3y,

(3R -4, 4, 4mTt{r ﬁ%?%%zﬁeé%?)d? %@? hy?g%yﬁ?buﬁﬁg 32{) #h7 a0 dm 1D,
(di aster eoRe- 2rﬁ6>(tluﬂﬁ) ObSCL@QBbyZIOMSE)eBpmm%,tZ 2. 6ff (05 d Ot -2 A (nii dlgr3.46 (s, 3H),
argon, 16. f thyl disilazide in

t ol uene me?egk%%l %ﬁéﬁlfﬁjéﬁ§¢%o f?g%hﬁﬁggeacetone/dry ice),

and 2 g (10.86 nnnl) of (+)-ethyl

(3R) - 4, 4, A ExpmplelidAo- 3- net hyl but anoat e, dissolved in 10 m of

tol uene, were added slowy; during the addition, it was nade sure

that a fte I d. The solution 25was then
stirre %fg?qgﬁ%?ﬁg?ﬁj%}ﬁﬁ&ﬁ?ﬂﬁm?ﬁkn@@ﬁ@%%%' Preparation of solution

B: Under argon, 2.415 g (14.12 mol) of 4-bronotol uene were dissol ved

at -91 - RT in 10 m of toluene and 7301
pal | adiun(l1) acetate and 269 ng|ﬁ® 68 nu
2-di cycl ohexyl phosphi no-2" - (N, N-di methyl am

rst,Clt he cooling bat h

hen sl owl y added
dropwise 5 to solution A which was ™S y The comnbi ned
tenperature for 1 it The reaction solution

(internal tenperature) and stirred at this t

reaction solution was then slowy cooled to @'
another 12 h. Finally, the reaction mxture way filtered through

ki esel guhr, the residue was washed repeatedly Wth toluene and the
conbined filtrates were concentrated 10 ungeg~reduced pressure. The
crude product obtained was purified chromatdgraphically on silica gel
(nobi | e phase cycl ohexane/ di chl oronet hane 10:1-> 4:1). This gave 2.35

g (79% of thaar éf&onpflz%f'% @!5 i@mﬁﬁm%nﬁl mmH‘aN}B c(f% @uM‘ﬂ@dn@\@Qe QQSpended in

8/ ppm. 0.76 (d, 1 (t 7 (d 87H), ~3.07-3.30 (m
111), 3.6626@mlof abm? F@m?soql@ﬂ tO@"@ g@@&m@)aof@rﬁhlozqijwdomlh@ lﬁlsgéved in
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20  min. 41 ml (303 mmol) of 1-(chloromethyl)-4-methoxybenzene were then slowly added to the

reaction mixture, and the mixture was subsequently warmed to room temperature. The mixture was

stirred at RT overnight and then carefully poured into 150 ml of ice-water. The organic phase was
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Cl 20Preparation of solution A Under argon, 163.9 m of a 1 M
solution of lithium hexanethyldisilazide in toluene were cooled to

-10C to -20C (cooling using acetone/dry-bfte), and 20 g (108.6 mmol)

of (+)-ethyl (3R)-4,4,4-trifluoro-3-nethyl butanoate, dissolved in 150

m of t ol useerataderf aadlthedqgsdoonphase dar thagetihetcd doictihon tigas eitivdztityhétber. The

that a tenperature of. -10C was not exceeded. T ol yti s .t hen
Stirred foPSaBRhieTio R YRt A% of SpEhn Sttt Bl e Gvent was
2;1 di cylcl oheehydvemﬁcreh'rdao%lea'pre(s&hr&sl;m RidB yloddt pbjabied hﬁﬂydriﬂw lrbgz cﬁdg@t@ﬁraphy on
The solution was stirred at RT for 10 mn. First. the cooling t

was renovedif? &h (grlﬁ’}”tlft Phsse NCI@&“H'F’F%‘HI §6%4Q=He[rﬁh1§|gaw §9 ERL P ttfe compound
dropwi s¢ t @8pbtthé®). A, which was still cold. The conbined sol utions
were then slowly warned to RT and 5 stirred at this tenperature for 1
h. The reactjon solution was_then heated to 80C (internal

t enper at ur é‘)c'lﬁﬁ(ﬁM%]P‘a?)éBt%ﬂW i Venpet R ME™Mor 3 h. The reaction

solution was then slowy cooled to RT and stirred for another 12 h.
The reacti op-NWK (agoawaspisoad): B [ﬁ}iﬂl]t£g.$fl(st, BHRUAR (Kisgsed Hdar 4rf heo (d, sH),
resi due was washed repeatedly with tol uene and the conbined filtrates
were concert?PatedmuBder reduced pressure. The crude product obtai ned
was purified chromatographically on silica gel 10(nobile phase

.cycl ohexan@/xgl,g]?glz@gonet hane 4:1). This gave 27.4 g (92.98 mvl, 86%
of theory) ™0 € title compound as a yellow oil in a diastereomner
ratio of 3:1. GC-MS (Method 1): R=4.45 mn, mz = 294 (M

(di ast P eorgBip-myroxybenzylpnigal-4-chjozopheryGiA 1 -piothylcysleperyilawstharong) . The
fol |l owi ng conpounds were obtai ned anal ogously to Synt hesis Exanpl es
61A and 63A: Exanple Nanme/ Structure/ Sterting materi als Anal yti cal
data 64A CH3 HBC go I13C et hyl VA
(3R)-4,4,4-trifluoro-2-(4-isopropyl phenyl)= ¥rom

1- br ono- 4-i sopropyl benzene et hyl
s but anoate 1<F and
(di astereoner 1); R =
93 > Exanpl e

(3R)-4,4,4-trifluoro-3-nethyl but@rigpat®” 3-
-M5 (Method 1): R = 4.61 m'n,orﬂz = 30
4.64 mn, mz = 302 (M (diastere .

0

H,C

Under argon, 7.587 g (15.37 mmol) of 2-chloro-5-iodo-N,N-bis(4-methoxybenzyl)aniline were
dissolved in 100 ml of THF and cooled to -78°C. 7.65 ml (15.27 mmol) of a 2 M solution of
isopropylmagnesium chloride in diethyl ether were then slowly added dropwise. The reaction
15  solution was then slowly warmed to -40°C and stirred at this temperature for 30 min. 2 g
(13.97 mmol) of N-methoxy-N,1-dimethylcyclopropanecarboxamide [R. Shintani et al., Chem.
Eur. J., 15 (35), 8692-8694 (2009)], dissolved in 20 ml of THF, were then slowly added dropwise
to the reaction solution. The reaction mixture obtained was then slowly warmed to room
temperature and stirred at this temperature overnight. 50 ml of an ice-cold saturated aqueous
20 ammonium chloride solution were then added to the reaction mixture. After separation of the
phases, the aqueous phase was extracted three more times with ethyl acetate, and the combined

organic phases were dried over magnesium sulphate, filtered and evaporated to dryness. The crude



Nane/ Structure/ Starting materials Analytical data ethyl

(3R -2-(4-tert-butyl phenyl)-4,4,4-trifluoro- 3-nethyl butanoate CH3
GC-M5 (Method 1): H3C R =4.83 min, af%-= 317 H3CIP (MtH T

(di astereoner 1); 65A R, =4.85 mn, mz = 317 (M+14)

(di ast er eoperdu@)obtained M8s pDGied: chimimtogra@Bidally on silica gel (mobile phase cyclohexane/ethyl

acetate 10:1). This gave 3.977 g (63% of theory) of the title compound.

LC-MS (Method 5): R, = 1.50 min; m/z = 450/452 (M+H)".

'"H-NMR (400 MHz, DMSO-ds): 8 [ppm] = 0.72-0.76 (m, 2H), 0.93-0.98 (m, 2H), 1.09 (s, 3H),
5 3.69 (s, 6H), 4.15 (s, 4H), 6.85 (d, 4H), 7.23 (d, 4H), 7.25-7.29 (m, 2H), 7.52-7.57 (m, 1H).

Example 21A

tert-Butyl (2E/Z)-3-{3-[bis(4-methoxybenzyl)amino]-4-chlorophenyl }-3-(1-methylcyclopropyl)-

acrylate (3
CH, O CH
H30>k3 P ?
H,C~ O
o)
H,C” Cl
N
o)
H.C~

3

O

10 0.84 ml (3.57 mmol) of tert-butyl (diethoxyphosphoryl)acetate was added dropwise to a
suspension, cooled to 0°C, of 143 mg (60% in mineral oil, 3.57 mmol) of sodium hydride in 15 ml
of THF. After 30 min, 1070 mg (2.38 mmol) of {3-[bis(4-methoxybenzyl)amino]-4-chloro-
phenyl}(1-methyleyclopropyl)methanone, dissolved in 10 ml of THF, were added. The cooling
bath was removed, and the reaction mixture was stirred at RT overnight. 50 ml of an ice-cold

15  saturated aqueous ammonium chloride solution were then added to the reaction mixture. After
separation of the phases, the aqueous phase was extracted three more times with ethyl acetate, and
the combined organic phases were dried over magnesium sulphate, filtered and evaporated to
dryness. The residue was purified by chromatography on silica gel (mobile phase
cyclohexane/ethyl acetate 50:1). This gave 960 mg of the target product as an £/Z isomer mixture

20 (74% of theory).

LC-MS (Method 7): R, = 1.67 min (isomer I), m/z = 548/550 (M+H)"; R, = 1.70 min (isomer 2),
m/z = 548/550 (M+H)".



(MBTi)t  from 1-brono-4-tert-butyl benzene and et hyl
(3R)-4,4,4-trifluoro-3-nethyl butanoate et hyl

(3R) - 2- (4-chl or o- 3- net hoxyphenyl) - -65-

4,4,4-trifluoro-3-nmnmethyl butanoate H3C. ". Cl 0 66A O OCH GC- M5
(Met hod 1) Exd@dple 28A34 min; mz = 324/326 ON from

4- br ono- 1- chl or o- 2- net hoxybenzene and

tert-Butyl 3-{3-[bis(4-methoxybenzyl)amino}-4-chlorophenyl}-3-(1-methylcyclopropyl)propancate

CH, O CH
H3Cﬂ\3 ®
H,C” O
o)
H,C”~ C!
N
o)
H.c~

3

130 mg (1.58 mmol) of magnesium turnings and a few grains of iodine were initially charged,

5 865 mg (1.58 mmol) of tert-butyl (2E/Z)-3-{3-[bis(4-methoxybenzyl)amino]-4-chlorophenyl}-3-(1-
methyleyclopropyl)acrylate in 10 ml of methanol were added and the mixture was stirred at room
temperature. After about 10 min, there was a weak evolution of gas combined with a temperature
increase. Using an ice bath, the temperature was kept at 35°-40°C. After the reaction had ended,
10 ml of a saturated aqueous ammonium chloride solution and 20 ml of dichloromethane were

10 added to the reaction mixture. The organic phase was then separated off and the aqueous phase
was extracted three more times with in each case about 10 ml of dichloromethane. The combined
organic phases were dried over magnesium sulphate and concentrated under reduced pressure. The
product was isclated from the residue by preparative RP-HPLC (mobile phase methanol/water 9:1
isocratic). This gave 159 mg of the target product {18% of theory).

15  LC-MS (Method 4): R, = 1.91 min; m/z = 550/552 (M+H)".

Example 23A

tert-Butyl 3-(3-amino-4-chlorophenyl)-3-(1-methylcyclopropyl)propancate



ethyl (3R -4,4,4-trifluoro-3-nethyl butanocate - 94 - Exanple

Nane/ Structure/ Starting materials Analytical data 67A CI 3 from
4-bronp-1 0 ethyl 2-(4-chloro-3-nethyl phenyl)-4,4,4-trifluoro- ethyl
4,4, 4-trifluoro-3-nethyl butanoate 3-nethyl but anoat e

-chl or o- 2- net hyl benzene F F and GC-M5 (Method 1): Rt = 4.81 min, niz
= 308/ 310 (M + (diastereoner 1); = 1 mz = 308/310 (M +
(di astereomer 2). Exanple 68fckt % 3
(3R) - 2- (4-et hyl phenyl)-4,4, 4-t7¥i ore\3- pet
(di ast er eoner m xt ure) 524" m ©24. £ ol
li thi um hexamet hyl di silazide in toluene were
solution of 3.0 g (16.29 mmol) of (+)-ethyl
(3R)-4,4,4-trifluoro-3-nmethyl butanoate in 15 m | of abs. toluene was
added dropwi se. The m xture was stirred for 10 M At -10C, a

sol ution, prepared beforehand, of 3.92 g (21.18 nmol) of

1-b -4- | b , 110 0, 49 | f | adjuny( 1 t at

and 404 g 108 sl FinsD 3¢ Gt chebHBe R el 6 Sp S .o
3- (N, N-di nﬁiﬁhbylo@fmjft@ﬂybjpﬁjm{e were 2hkeftupah 7adab ofh tiohiu@RR MRS ?ﬂdhEEl nadsfghter.
ropwi se. The resulting reaction m xture was then stirre irst at RT
for T b and s READAE mB08 Fichs SeRlooms iy aRo PR LD EHE titpagdes, and
under 1 edu@RdeRFi6s SoniRn FAE st o RBERpAMRSrelfGiem TUB rdabidl hilureG&ttBdreadded
and added to water. The aqueous phase was re-extracted with ethy

|
acet ate, affil® Fe of s3lrise dIErERifdE ) histrbenatteiobitiga sHEPhafes vesatgiracegpnd the

ammoni um chhbidensae! Wi Gitn 206884 UhRL Gors OthdiMyaR! A LR S04 UbbRNO0 ml of
15dri ed over nmgnesi um sul phate and concentrated under reduced
pressure. WHisslopamgilgpe §hks sombipedsorganic phases were dried over magnesium sulphate and

concentrated under reduced pressure. The product was isolated from the residue by preparative

10 RP-HPLC (mobile phase methanol/water). This gave 31 mg of the target product (34% of theory).
LC-MS (Method 7): R, = 1.35 min; m/z = 310 (M+H)",

Example 24A

(4-Chloro-3-nitrophenyl)(cyclopropylymethanone

Cl

NO,

15  Under argon and at -10°C, 20 g (110.7 mmol) of (4-chlorophenyl)(cyclopropylimethanone were
added slowly to 60 ml of concentrated nitric acid. The reaction mixture was then slowly warmed to
5°C and stirred at this temperature for 6 h. Carefully, the reaction solution was then added with
stirring to about 100 ml of ice-water. This resulted in the precipitation of a white solid which was
filtered off with suction and washed repeatedly with water. The solid obtained in this manner was

20  then dried under high vacuum. This gave 24.3 g (97% of theory) of the desired product.

LC-MS (Method 7): R, = 1.06 min; m/z = 224/226 (M-HY".

()

O



chromat ography on silica gel (nobile phase first cycl ohexane, then
gradi ent cycl ohexane/ et hyl 95 - acetate 200:150:1), 3.051 g of the
title conpound (64.9% of theory, diaster&bsrer ratio about 3:1). LC M
(Method 4): R =1.52 mn, rniz 289 (MtH)+ (m nor di astereoner);

124= 1.54 hﬂwkmkoowﬂ&%@ﬂﬂﬁ@ (Gnpbal =dicsst. B3 @QrEl),) 2.953.bk MR K)4007 (d, 11H),
VMHz, DMSO- ¢ $or di,astereoner: 5 [ppn 0.76 (d, 314), 1.13 (t
3H), 1.17 @t32(‘§112151 89648, 13063 (m 211), 3.21-3.31 (m 111), 3.67 (d,
111), 3.95-4.16 (m 211), 7.15-7.23 (m 2H), 7.25-7.31 (m 2H). The

fol I owi ng qRERMUREE MRPQMARAP Bbt@ed dhaRosiisith 8ynt KRR EREmHIE 0MA( +) - et hyl
(3R)-4,4,4-trifluoro3-nethyl butanoate and the appropriate phenyl

brom des:

10 Exa

mple 69A

Et hvl
=E-NA

(3R) -4, 4, 4¢
(di astereo

Ekdrkpb

ner _m xi

DI 0- 3-NRhdIthrnctadefBrytinyg npfiemi | ) but
ure) GC-M (Method I): R = 4.6

aditRal data _
4 mn and 4.66 m n;

in each ca
di ast er eom
111), 3.73
6. 72 (dd,

Et hyl (3R
(di astereo
278 (M (m
di ast er eon
[ ppni 0.
111),
Exanmple 71
(3R) - 2-(4-
(di astereo
in each ca
di ast er eon

4. 01+

se in/z
br. 6 |
(d, 11
1H), 7.
4, 4, 4-1
mer m xi
nor di
er) . 11;
77 (d,

4254 (
A Et hyl
chl or o-
mer m xi
5e m z

- (6 oy Mgrappensp1-tE-H bitdsh 1

1), 3.99-4.17 n{ahan&itl), 5.28 (d,

B4-7.40 (m 214), 7.45-7.51 (m 2
rifluoro-2-{4;fluorophenyl)-3-ne
ure) -96 GEI\/B(I\/Ethod 1): R
nst ereoner); Rt 366 mn, nz 3
1- NVR (400 M VSO d6) : maj or

BH) , 1.12 © .23-3.30 (m
m H, 7.19-7.2 211), 7.43-7

Cl
B-f | uor opheny1)-4,4,4-trifluoro-3
ure) GC-Ms (MethéY 1): R = 4.33
= 312 (M'. 101H NWMR (400 M—|z DM

7z, DVBO- d6): maj or
, 153.22-3.32 (m
1H), 5.84 (d, 1H),
11). Exanpl e 70A
t hyI but anoat e

3.63 mn, nmz
278 (™ (rraj or

SRRy ©

K7 1(IMmiR I/ = 242

-(Mélflﬁyl but anoat e
mn and 4.36 nmm
5O d6) : nmj or

3.34-3.41

m 311),
34 (m 1H),

n}_ﬁm( clgciro ekg&%gﬂ)ubrfﬂjc? ég (

. Exawngta@onéZprefriritith according to
uor ocY Gl ORLORYAL RASad ity t 4t

TI-1J]

(m 111),

7.51-7.64
(3R) - 244- (
anoate -9

i f1 uoro-3-nethyl but

5 Example 26A

tert-Butyl (2E/Z)-3-(4-chloro-3-nitrophenyl)-3-cyclopropylacrylate

CH, O
SN
H,C™ O
Cl
NO,

13.5 ml (57.6 mmoel) of fert-butyl (diethoxyphosphoryDacetate were added dropwise to a
suspension, cooled to 0°C, of 2.3 g (60% in mineral oil, 57.6 mmol) of sodium hydride in 50 ml of
10 THF and 50 ml of DMF. After 30 min, 10 g (44.3 mmol) of (4-chloro-3-nitrophenyl)-
(cyclopropyl)methanone were added a little at a time, the cooling bath was removed and the
reaction mixture was stirred at RT overnight. 50 ml of an ice-cooled saturated aqueous ammonium

chloride solution were then added to the reaction mixture. After separation of the phases, the



1.58 g (5.52 mmol ) of ethyl

(3R)-4,4,4-trifluoro-3-nethyl-2-(4-vinyl phenyl)butanoate, 23 ng (0.55
nmol ) of sodiumfluoride and 24 ng (0. 1168mol) of 2,6-di-tert-butyl

4- et hyl phenol were heated to 110C and stirred for 5 mnutes. 1.9 m

(9. 38 nunolayucohs fhatemedsheydrsdtddythre@ mretirhdsthGethyb acetate and the combined organic phases

2- (fl uorosul phonyl ) acetate were then_slow y added dropw se, d th

mi xture wad'e& &%eaveatmagw@m Sriphge i e?%ﬁ?ntrév&tgml}ﬂ?%%afgmgue was
after aboubu@@edmy%ronﬁwg%rphfQQL.si'li&ggetl @nélf?l@gﬂﬁs@ ab1RkaHee>aRNE oRsl sl acetate
of ethyl acetate and saturated aqueous sodi um bi carbonate sol utjon,

t he or gani d0:3hddis eess! 3sepeirthe wrpefrpducksian d/ pigemerminiedP3imos thegmiht e,
filtered and concentrated to dryness. The crude product was purified

chr omat ggr aphjreal: Ly, 0B iR B8 lm(-@hy] e phase cycl ohexane/ -
10di chl or onet I%%je 4 1). {I'hi s)a’gavé 1.57g of the title conmpound (81% of
theory). GC-M5 (Method 1): R = 4.99 min, mz = 336 di ast er eoner

M (
1); R = 5. O4-NNR (40 MHz, BRSO § bbb ek Bdhast (HB)O.-5PDBS-§D@ISﬁ:(mniéHi: 038940.87
( MENH4) +.  Exa 7.3/ t i g
5" [ (bf orBhel Ty RO FoAt 7 6 100147 (s PRSI AR @ 07T 9120

(8.2 ol ) (of0.24Hy5.84 (s, 0.25H), 5.88 (s, 0.75H), 7.43 (dd, 0.75H), 7.59 (dd, 0.25H), 7.72-7.78 (m, 1H),
4,4, 4-triflyoro-3- | -2:-({4-met hyl phenyl ) butanoate, 1.53 g (8.6

mol ) of N@?cﬁ%&?gié%ﬁﬁ%dé)éé%ﬂd 67 ng (0. 41 nmol) of

2,2' -azobi s-(2-nmethyl propanenitrile) in 36 m of trichloronethane

wer e stior r 8tle folideingreefmpamndower pbigtd anAfdgeusiyt th&yntbasst Bxample@2dAgone t o
20conpl etion, the succinimde was filtered off, the filter residue

aoan-o—aon

PPN PP R A ol 1
was washedwith—dichtororethane—and—the-fHtHtrate—was—concentrated

under reducEshgyle$sur e. NatheSunctdes/fnctthgobatedads pur i f | AachlyticBBlata

chr omat ogr qphi cal y on silica gpl (rmhi L e phaqp ryrl ohexane/ et hyl

acetate 40;1). This g@Y—ﬁutﬁI-@g@g-(ﬁzméror@m{mph%%-pf t heory) of a
yellowish pil. GGM (Method 1): Rt = 5.72 mn, |n/%\é:]§¥§_ré)\4=§rg

(di astereoper 1); R = 5.374-fhiorpeydlopropyDagylate (M Br) | P 2L NG mer 2).

5 Exanpl e V4A Et hyl (M+NH,)".

4,4, 4-trifluoro-3inethyl-244-(2, 2, 51 f | uor oet hyl ) phenyl ] but anoat e
529 ng (2.8 nmmol ] of coppeyf!)qi odide@and 4 g (20. B R doRimnaEsityb.
2,2-difluoro- 2-(fluor | phdnyfil acef ate were added| to 3.7(7 g (10.67
mmol ) of et hyl 2-[4-('bHQ)(I_; o de): & [ppm] = 1.01-1.10 (m,
10met hyl ) phenyl1] - 4, 4, 4t%ri f | dor o- anoate |

1- et hyl pyrr 3&7Adi n- 2-one, and the m xt RS Sti rrezgi)’gﬁl%ﬁm)’ 1.31-141
overnight.|After {he reaction had ended, e “peact i jdm, 88}, uiSil ¢ 1:2618), 6.13

slowy poured intg 100 m of ice-water. The m xture|l obtal t.hen
extracted three tinmes with r diethyl et hé¥?2 The cont‘f’%e%hg%g%?“ﬁi
phases were dried|over magnesi um sul phate. After fi|7235q@dam), t1ed, 0.86H),
sol vent was renove Aeh1of LGS 1985 S evelddpshude, pr,o

obt ai ned was purif ?rgnglSc?\roorrat olglreg%ﬁ_?caf)l §/y0§% £I9|)i 272849(& &t]%b?‘?se(d’
phase cycl phexane/ dinesthanensrnd ratiaityl (diythoxphhaespleyandd 1| iy, {7 @20. M|
41% of theory) of [the title conpgund as a yellow sh| oil.

™
-

()



GC-M5 (Method 1): R=4.06 min, mz = 342 (M (diastereoner I); R =
4.09 mn, mz = 342 (M (diastereoner 2). M (DCD:.= 360 (MtNH4) +. 20
Exanpl e 75A Methyl (4-chlorophenyl) (3-e&bcycl opentyl)acetate -99 -
Under argon, 14.8 ml (105.6 mmol ) of diisopropylanmne were initially
charged in ofTF e mxture was coqled tqg -30C and 42.3 ni
(105°75 nuhbramie o o AmeSTuRi g SEAIEPRE ¢ hi AR RDEIHo wor o

added sl owy—ThejreactTonm sotutTom was them warmed to =-20€—15 7
(81.25 nmmo|) 5 of | met hathyl (2E/8)R3- G*r@qhheﬁylﬁt)tmh@wﬁte, di ssolved in 90 ni
of TITM wefe added sl ow nd s stirrled at this
tenperature for 2|h. The)ér gaoPgogﬁ'i%%%ﬂ hen coadled to -78C, and
7.2 M (86{1 nmml) of 2-cyclopenten-1 -one, dissolved in 60 m of
THF, were added slowy. After the ; tion had ended, the solution
was stirred at -78C for anotherQhourf. After TLC (nobi$ @qihase= 327
cycl ohexane/ et hyl |acetate 9:1),||sat rat ed aqueous ar&ln r.nchl oride
sol ution was added andyt Yolvr ‘ i acet ate.
The aqueousp E se|was e§<tract ed t i et hyl adet at e. The

conbi ned ofg pbhases were dri eGHgvelkxgagresi um sGHE(Methad Flor
filtration| the splvent was renoved undel redtkted ARESS UK mm; —Gryde
product was purifjed chromatographically silica |gél ? I'l'e phase
.cycl ohexang/ ethyl {acetate 4:1). This gave £5.65 g (|38+8F.mol, 72% of
theory) of|the title conmpound as a yellow sh oil. 15 GC MS (Method
1): R=7.D02 mn, | m Zrom @6hlotdB-nitopasiyicedopopyl)y; R, = 7.04 mn, rn/z

= 266 (Mt| (diastereg Nl - 14) +- Exanpl e
76A Met hyl | (4-chl pro n@ﬁ%ﬂ“%f@@"é?%h&g?’%é%sp oﬁglﬁtyl acetate 20 C
Under argop, 82.5|m (82.14 mojrppapbdaté 50% strengthy sol uti on of
1,11-[(trifluoro-k4-sul phanyl)- inmno]lbis(2-nethoxyethane)
(Desoxofluor) in THF, diluted with 200 m of toluene, were initially
charged and cooled to 5C, and 744 u.1l (5.87 mmol) of a 1 M solution
of boron trE'erLm Rhpge/ diethyl - 100 - ether conplex were added

sl ow y. was stirred at 5C for 2 h. 15.65 g (58.67 mmmol)
of et hyI (4 chl or ophenyl ) ( 3- oxocycl opent ypacet ate, dissolved in 200
m of tol ueqrfeButWe}—@—atnﬁem4aﬁd@ah@wéﬁkoygloernwlmrheanp@acti on sol ution was
subsequently warnmed to 55C and stirred at this tenperature for 60 h.
The reaction m xture was then added to a mxture, cooled to 0C
consisting 5 of 100 mM of toluene, and 100 of 2 M aqueous sodi um
hydr oxi de sol uti on. The organi separated off, and the
aqueous phase was extracted thres nore(tings with ethyl acetate. The
.conbi ned organi c phases were H|Cied Over phate After
filtration, the solvent was renmpved under pressure. The crude
product was purified chromatographically on si a~ggl (nobile phase
cycl ohexane/ ethyl acetate 7:1). This gave 13.24|g (45.86 muol, 78% of
theory) of 10the title conmpound as a colourlessNdjl. MS (DCl): mz =
306 (MtNatr. GC- M (I\/tathod 1): R=25.83 mn, mz = 288 (M

(di astereoner 1); Rt 5.86 mn, mz = 288 ( (di astereoner 2).
Exanpl e577A00 mg (0.62 mmol) of ter t-butyl (2E/2)-3-(4-chloro-3-nitrophenyl)- 3-cyclopropylacrylate were

dissolved in 12 ml of ethyl acetate, and 20 mg (0.06 mmol) of platinum (10% on carbon) were
added. The reaction mixture was stirred at RT under an atmosphere of hydrogen at atmospheric
pressure for 12 hours. The reaction mixture was then filtered off with suction through kieselguhr,
and the filtrate was concentrated. The crude product was purified by chromatography on silica gel
10 (mobile phase cyclohexane/ethyl acetate 40:1). This gave 96 mg (52.1% of theory) of the target

compound.

LC-MS (Method 5): R, = 1.24 min; m/z = 296 (M+H)".



15(+)-(2S, 3R)-2- (4-Chl orophenyl)-4,4,4-trifluoro-3-nethyl butanoic
aci d H3Co" a o Met hod A: 5.086 g (17.26 mmol ) of ethyl
(3R)-2-(4-chl orophenyl)-4,4,4-trifl uoro-3methyl butanoate were

di ssolved in 68 m of dioxane, and 34 ml of 1 N aqueous sodi um

hydr oxi de $QhnipleG0A\WAA ExanldRGB1A20 The reaction was stirred at 50C for
2 h. The reaction mxture was then acidified with 1 N hydrochloric

acid to pH 1 and repeate extr ed with dichlaor nethane
onbi ned” oY TAGERe el le D N P OBARONReSa BB ) de

solution, dried over sodium sul phate and concentrated under reduced
pressure. This gave 3.9 g (14.63 mmol, 85&of theory, 83%de) of the
target conpound. 25" H NVR (400 5/ ppm: 12.95-12.73
(111, br. s), 7.49-7.34 (411
1.20 (0.251-1, d), 0.78 (2.75H | GH
rn/z = 266 (Mt -101 - [cc]ﬂ)ﬁa&: z=00. 41
g (55.24 mol) of ethyl

(3R)-2- (4-chl orophenyl) -4, 4, 4-trifl uoro-3-net hy¥butagioate were

di ssolved in 220 mM of dioxane, and 110.5 m of!1 N aqueous sodi um
hydr oxi de solution were 5 added. The reaction Mes stirred at 50C for
3 h. The di oxane was then rennved on a rotary evaporator, and the

aqueous solution tha naln i cool jn neut r al

with 1 N hbarpéipmaaw %PQ@O& a( chit H\fr'?’*fﬁe %‘ﬁ rﬁfg% Pﬁ?otl)a‘ffghe LAGFRe ée"fdbutyl 3-(3-
filtered Oﬁxfrun\ﬁMLJhlcﬁré@lEh)Qﬁ}@ﬁﬂ’oﬁ@y@%ﬂdﬁ@w (Ex&ihplY 2COAIM Rére 4 Qparated mto the
overnlght This gave 9.2 ﬁ of the target conpound as a sllghtlgebel

solid (f r agRqugipmers (g, ldpicyl Helialpak dé)EmTEY P ¥ 2l Bmygeobile phase: iso-
aci di fied Byahathiel 9@nyd)%vplfatellﬂ\hﬂ/ﬁagl We%%rpflﬁ@n@{ibtgp&atmﬁl'ﬁoi@

and stirred overnight. Onhcé nore, the precipitated solid was filtered
off with suction and dried under high vacuum at 40C overnight. This
gave a fur Exapple30is(gagiomend):t ar get conpound as a white solid

(fraction 2; contam nated with 10% of the second di astereoner). The
aqueous f|h@&@t§7h@at remai ned was repeatedly extracted with

di chl oronet hane, and the conbi ned organi c phases were dried over

magnesi um sul phate and concentrated under reduced 15 pressure. This
gave arlBt hé=32hmiyy chymieH Ui rgats THpund as a col ourl ess oi

(fraction gcolﬁxgﬁlt@dnéﬂm th 24P %0t 46hemSaenRbIEiA KoRE@RIRRAo! 90:10 (v/v);
Fractions and 3 were finally combined and re- purified

chr omat ogr ApHiree] | Hlsis YV deteghoge P24 mnpemreraipiast® €l cl ohexane/ et hyl
acetate 10:1). This gave 3.7 g of the target conpound as a white

solid (fraggL@an @el[ethgé% Rf i heQhiy m/79596 %EDZH) Fraction 1 (= sodiumsalt

of the title conpound): »0111- NVR (400 DNBC)dG 5/ppn)

744733(411n)361(114d 330315( rr?
H-NMR (400 MHz, DMSO-d): § [ppm] = 0.02:0.10 (i, 1H) 6023 (m 1H), 0.27-0.36 (m,

15 1H), 0.45-0.54 (m, 1H}, 0.85-0.98 (m, 1H), 1.28 (s, 9H), 2.02-2.11 (m, 1H), 2.43-2.62 (m, 2H,
partially obscured by DMSO signal), 5.21 (br. s, 2H), 6.43 (dd, 1H), 6.64 (d, 1H), 7.06 (d, 1H).

1): R = 4.85 mm
Method B:  16. 28

[a]p™ = -22.3°, ¢ = 0.465, Methanol.

Example 31A (enantiomer 2):

Yield: 207 mg

20  R;=5.25 min; chemical purity >99%; >99% ee

[Column: Daicel AZ-H, 5 pm, 250 mm x 4.6 mm; mobile phase: isohexane/ethanol 90:10 (v/v),

flow rate: 1 ml/min; UV detection: 220 nm; temperature: 30°C].

LC-MS (Method 5): R, = 1.23 min; m/z = 296 (M-+H)".

()

O



(0.0911, d, mnor diastereoner), 0.76 (2.9111, d, major

di astereomer). Fraction 4: 11-1-NWR (400 MHz, DWVSO d6, 5/ ppm:
13.03-12.69 (hr. s, 1H), 7.47-7.39 (4H, -#; 3.68 (1H, d), 3.39-3.17

(1H, m partially obscured by 1120 signal), 0.77 (3H d). 25Conpounds
listed in fheMRig® MeloRMSEER): 3 [ppal €d.02A). JAn(ma &), dymdE 2 an nen; 0.27-0.36 (m,

,_égjzh Exanp 5(945 7o Hﬁ) %@?lo%tsa s LS TR LR AN N S8 9858 B8, o
(2S, 3R) - 4 dialty dtfsbuiar 5y BvsBtshndD, 3-4 ATty codseny bW aNe) 16)f 7.05d, 1H

et hyI (3R) ﬂa 2)2 tsrlfllﬁgro BSlr%aﬁt yl 24(4 rreh?hyl gheny )bﬁ‘(anoe%t em -
--T. acid 3 GC-M5 (Method 1): R 4.17 min; mz = 246
(Mt 111- Nmn?zro@“rlﬁzc BRSO gana/ ppm : 0. 75 (d, 2. 75H, maj or

di astereoner), 1.19 (d, 0.2511, mnor diastereoner), 2.29 (s, 311),

3.15-3.28 @Sﬂ:méﬂe@m 3.55 (d, 0.91511, nmjor diastereoner), 3.60 (d,
0. 085H, m nor dr as ereorrer) 7.17 (d 211), 7.24 (d, 211), 12.68 (br.

s. 111) (83%de). HO. _ H3C/ h, F ".- F 3-nethyl butanoic ,
= tert-Butyl 3- (3 ammo -4-chloréphenyl)-3-(1 ﬂuorocyclopropyl)propanoate

CH, O
SN
H,C™ o

Cl

NH,

384 mg (1.12 mmol) of fert-butyl (2E/Z)-3-(4-chloro-3-nitrophenyl)-3-(1-fluorocyclopropyl)-
acrylate were dissolved in 12 ml of ethyl acetate, and 38 mg (0.17 mmol) of platinum(I'V) oxide
10 were added. The reaction mixture was stirred at RT under an atmosphere of hydrogen at
atmospheric pressure overnight. The reaction mixture was then filtered off with suction through
kieselguhr and the filtrate was concentrated. The product was isolated from the residue by
preparative RP-HHPLC (mobile phase methanol/water). This gave 68 mg (19% of theory) of the

target compound.
15 LC-MS (Method 7): R, = 1.24 min; m/z = 314 (M+H)".

Example 33A

(+/-)-tert-Butyl 3-(3-amino-4-chlorophenyl)-3-cyclobutylpropanoate

CH, O
HSCﬁ\
H,C” O
Cl
NH



0 (2S,3R)-2-(4-ethyl phenyl)-4,4,4-trifluorofrom ethyl

(3R)-2-(4-ethyl phenyl)-4,4,4-trifluoro3-nethyl butanoate IS acid H3
LCMS (Method 5): R, =1.06 min;, mz --72259 (Mal. 'H NVWR (400 MHz,
DVMSO-c16, 6/ppm. 0.75 (d, 311), 1.17 (t, 311), 2.59 (q, 211),

3.14-3. 29 (MwhodMt), 3.56 (d, 111), 7.20 (d, 211), 7.27 (d, 211),
12.53-12.86 (br. s, 1H). 80A F (2S, 3R)-2-(4-chl oro-3-fluorophenyl)-

4,4, 4-tri f 18dmg-43kinhipl) bl teasrtaityd 3HDamino DcHiFCHlkhy k1L cldhugmdetehiypbanoate were

o 2 IR0 rBF SRSty rnd s o e ceftegiotbo T Mgy g 10%

(400 Mz, bMRGhEbon &frtiardere Qddg@ AtRT, 2he715&'é,t10ﬂﬁ11ﬂﬁred\*a@Sﬁr&l’dﬁQﬂa{ah,atrﬂ,@si;ﬂere of
(d, O. 2511 m nor di astereoner), 3,21-3.37 (m 111, artl |y .
obscured byydasay 2 pigieshyric pressgre qyernighi jThe mixsyre g then ﬁjptereé ihrewil Celite, and

1H), 7.60 e filkdd vas dodcéhirateh ﬁmde§ redddedl pt@3%e A Froduet 133 isolafed 3R t8e residue by

Nanme/ Structure/ Starting material Anal ytical

(2S, 3R) - 4, arenalﬁwefmﬁi’gczmela:lefnhe%?ra@aﬁ@ﬁvquvateg s E‘V’Ielﬂt%‘éﬁ the f@ggegcompound
LC—NB(NEtI@g;dA)@tlled%,)—097 mn, mz =249 (M11)-. HOO '11-NW\R

(from sodi um sal

LC-MS (Method 5): R,= 1.31 min; m/z = 310 (M-+H)".

10 'H-NMR (400 MHz, DMSO-dy): & [ppm] = 1.24 (s, 9H), 1.47-1.57 (m, 1H), 1.57-1.77 (m, 4ED),
1.94-2.05 (m, 1H), 2.19 (dd, 1H), 2.31-2.40 (m, 1H), 2.43 (dd, 1H), 2.71 (td, 1H), 5.13-5.22 (m,
2H), 6.36 (dd, 1H), 6.59 (d, 1H), 7.04 (d, 1H).

Method B:

At RT, a solution of 189 mg (0.614 mmol) of fert-butyl 3-(3-amino-4-chlorophenyl)-
15 3-cyclobutylacrylate in 0.9 ml of methanol was added to 39 mg (1.60 mmol) of magnesium
turnings and a few grains of iodine. The dark reaction mixture was stirred at RT overnight and then
added to water and extracted with ethyl acetate. The organic phase was washed with saturated
sodium bicarbonate solution and saturated sodium chloride solution, dried over magnesium
sulphate and concentrated under reduced pressure. The product was isolated from the residue by

20  preparative RP-HPLC. This gave 57.7 mg of the target compound (30.3% of theory). ()

Example 34A

Ethyl (2E/Z)-3-(3-amino-4-chlorophenyl)-3-cyclopropyl-2-methylacrylate

cl
NH,

Under argon, 2.53 g (8.17 mmol) of ethyl (2E/Z)-3-(4-chloro-3-nitrophenyl)-3-cyclopropyl-
25  2-methylacrylate were dissolved in 10 ml of dioxane, and 9.22 g (40.84 mmol) of tin(II) chloride

dihydrate were added. The reaction mixture was then heated to 70°C and stirred at this temperature



400 MHz, DMSO-d6, 6/1:Tnl). 81A 0.76 (d, 2.7311, major F F Fis
di astereoner), 1.19 (d, 0.2711, mnor diastereoner), 3.16-3.31 (m

111),

H),

3.66 (d, 114), 7.15-7.23 fromethy3-(3R)-4,4,4-trifluoro- (m
7.37-7.46 (m 2H) (82% 2-(4-fluorophenyl)-3-nethyl butanoate de).

(25, 3R) - 4, 4yeniphti Blftaocalidg (o rdosopmpaytuph eopl Po ml o8 etigl fvplateuv-anadded and the

acid

10

15

20

25

reaction mixture was then added to about 20 ml of a 10% strength aqueous potassium fluoride
solution. The resulting mixture was stirred vigorously for 10 min. The phases were separated, and
the aqueous phase was then extracted two more times with in each case 10 ml of ethyl acetate. The
combined organic phases were washed with about 50 ml of a saturated sodium chloride solution,
dried over magnesium sulphate and concentrated under reduced pressure. This gave 2.2 g (96% of

theory) of the target compound which was used without further purification for the next step.
LC-MS (Method 7): R; = 1.19 min; m/z = 280/282 (M+H)".

Example 35A

Ethyl 3-(3-amino-4-chlorophenyl)-3-cyclopropyl-2-methylpropanoate (diastereomer mixture)

3 Cl
NH,

Under argon and at RT, a solution of 2.2 g (7.86 mmol) of ethyl (2E/Z)-3-(3-amino-
4-chlorophenyl)-3-cyclopropyl-2-methylacrylate in 20 ml of methanol was added to 497 mg
(20.45 mmol) of magnesium turnings and a few grains of iodine. The dark reaction mixture was
stirred at RT overnight and then allowed to stand under argon for two days. The reaction solution
was then diluted with ethyl acetate, and 1 M hydrochloric acid was added. The mixture was stirred
for 5 min and then adjusted to pH 8-9 using saturated sodium bicarbonate solution. The organic
phase was separated off, and the aqueous phase was extracted two more times with ethyl acetate.
The combined organic phases were washed with saturated sodium chloride solution, dried over
magnesium sulphate and concentrated under reduced pressure. The crude product was purified by
chromatography on silica gel (mobile phase cyclohexane/ethyl acetate 100:1 — 50:1 - 20:1). This
gave 1.38 g (62% of theory) of the target compound.

LC-MS (Method 5): R, = 1.13 min; m/z = 282/284 (M+H)".

Example 36A

Dimethyl (3-methylbutan-2-ylidene)malonate



CH3 111-NVR (400 MHz, DVBO-cl15, 6/ppm): 12.56 (1H, br. s), 7.25 82A
(

la OH (4H, q), 3.56 (1H, d), 3.28-3.16 (114, n), 2.94-2.81

1.19
mn, mz

, m,

1
(611, d), 0.75 (3H, d). F _®C-M5 (Method 1): R = 4.93

274 (M. fromethyl (3R -4,4,4-trifluoro-

2- (4-isopropyl phenyl) - 3- et hyl but anoat® -0104 - Exanple

Nane/ Structure/ Starting materi al Z Anal y{|i cal
I ng te |aH30\a yl|{i ca dat/abHs
O | 0
CH,
H,C
CH

10

15

20

3

Under argon and at 0°C, 10 g (75.7 mmol) of dimethyl malonate in 20 ml of chloroform were
slowly added dropwise to a solution of 16.6 ml (151.4 mmol) of titanium tetrachloride in 60 ml of
chloroform. After the addition had ended, the reaction solution was stirred at 0°C for another
30 min. At 0°C, 6.52 g (75.7 mmol) of 3-methyl-2-butanone in 20 ml of chloroform were then
added dropwise. The reaction mixture was slowly warmed to room temperature and stirred at this
temperature for 4 h. The reaction solution was then once more cooled to 0°C, and 30.6 ml
(378.5 mmol) of pyridine in 20 ml of chloroform were added. After the addition had ended, the
solution was warmed to room temperature and stirred at this temperature overnight. The reaction
solution was then once more cooled to 0°C, and 50 ml of water were added slowly. The resulting
phases were separated, and the aqueous phase was extracted two more times with in each case
about 50 ml of dichloromethane. The combined organic phases were washed with saturated sodium
bicarbonate solution and with saturated sodium chloride solution, dried over magnesium sulphate
and concentrated under reduced pressure. The crude product was purified by chromatography on
silica gel (mobile phase cyclohexane/ethyl acetate 20:1). This gave 9.4 g (62% of theory) of the

target compound.
GC-MS (Method 1): R, = 3.57 min; m/z = 185 (M-CH;)".

'H.NMR (400 MHz, DMSO-dy): 8 [ppm] = 1.00 (d, 6K, 1.92 (s, 3H), 2.86-2.98 (m, 1H), 3.67 (s,
3H), 3.69 (s, 3H).

The following compounds were obtained analogously to Synthesis Example 36A:

()

T



(2S,3R)-2-(4-tert-butyl phenyl)-4,4,4-trifluoro- 3-nethyl butanoic acid
CH3 H 3C H3C 0 GC-Ms (Method 1): 83A OHR =515 m nlz =

288 (Mt

10

"ICF IF  fromethyl (25;3R)-2-(4-tert-butyl phenyl)-

Example Name/Structure/Starting materials Analytical data

dimethyl (1-cyclobutylethylidene)malonate
MS (DCI): m/z =213 (M+H)".

0O 0
1 .
H.C. _cH, H-NMR (400 MHz, DMSO-de):
374 . o O § [ppm] = 1.64-1.77 (m, 1H),
HC 1.79-1.93 (m, 1H), 1.94-2.09 (m,

4H), 2.03 (s, 3H), 3.43-3.55 (m,

1H), 3.66 (s, 3H), 3.68 (s, 3H).
from dimethyl malonate and 1-cyclobutylethanone

dimethyl (1-cyclopropylethylidene)malonate

0 0 GC-MS (Method 1):
Ri=4.36 min; m/z= 198 (M)".
H,C CH t ;
3 \O O/ 3
38A 'H-NMR (400 MHz, DMSO-d;):
H,C & [ppm] = 0.83-0.89 (m, 4H),

1.62 (s, 3H), 2.10-2.20 (m, 1H),
from dimethyl malonate and 1-cyclopropyl- 3.67 (s, 3H), 3.70 (s, 3H).

ethanone

Example 39A

Dimethyl [2-(4-chlorophenyl)-3-methylbutan-2-ylJmalonate

Under argon, 6.2 g (26 mmol) of 1-chloro-4-iodobenzene were dissolved in 50 ml of THF and
cooled to -78°C. 24 ml (31.2 mmol) of a 1.3 M solution of isopropylmagnesium chloride x lithium
chloride in THF were then slowly added dropwise. The reaction solution was then slowly warmed
to -40°C and stirred at this temperature for 2 h. The reaction solution was then warmed to -10°C,
and 495 mg (2.6 mmol) of copper(l) iodide were added. 5 g (24.97 mmol) of dimethyl
(3-methylbutan-2-ylidene)malonate, dissolved in 30 ml of THF, were then slowly added dropwise

to the reaction solution. The resulting reaction mixture was slowly warmed to room temperature




4, -frifluoro-3-rrethyl but anoat e
,4,4-trifluoro-3-nethyl-244-(2,2,2-trifluoro-

t hyl ) phenyl ] but anoi ¢ aci d F 84A 0016- OH 1H NWR (400 MHz,
DI\/ISOd5 5/ppm): 12.95-12.59 (1H, br. s), 7.37 (4H, q), 3.70-3.57

(3H, M, Sudhrredl® thid Icpeture Gor 76 ( B, mBtjure wak tHcMBed MR And Jce-coldH M
= 4.45 mn; in/fz = 315 (2 H) + from et hyl
4 4 A-trif pwptaﬂcgmrﬁ%@il ) was added carefully. The phases were separated, the aqueous phase

244- (2, 2, 2+fat ineh BareRl hirdehhie ks Vith &BAAL&ate and the combined organic phases were dried

over magnesium sulphate, filtered and concentrated to dryness. The resulting crude product was

Py

5  initially pre-purified chromatographically on silica gel (mobile phase cyclohexane/ethyl acetate
20:1). The product was then re-purified by preparative RP-HPLC (mobile phase methanol/water).
This gave 3.38 g (42% of theory) of the target compound.

'HI.NMR (400 MHz, DMSO-de): § [ppm] = 0.63-0.71 (m, 6H), 1.52 (s, 3H), 2.11-2.24 (m, 1H),
3.43 (s, 3H), 3.63 (s, 3H), 4.31 (s, 1H), 7.29-7.38 (m, 4H).

16 The following compounds were obtained analogously to Synthesis Example 39A:

Example Name/Structure/Starting materials Analytical data

dimethyl [1-(4-chlorophenyl)-1-cyclobutyl-

ethyl]malonate

'H-NMR (400 MHz, DMSO-dj):
8 [ppm] = 1.34-1.49 (m, 3H),
1.53 (s, 3H), 1.55-1.65 (m, 2H),
1.66-1.76 (m, 1H), 2.79-2.91 (m,
1H), 3.38 (s, 3H), 3.66 (s, 3H),
4.07 (s, 1H), 7.35 (q, 4H).

40A

Cl

from 1-chloro-4-iodobenzene and dimethyl

(1-cyclobutylethylidene)ymalonate

()

.‘



- 105 - Exanple Name/ Structure/ Starting material Analytical data 85A
Cl  (4-chlorophenyl) (3, 3-difluorocycl opentypacetic acid .(0.511, OH
'"H NMR (400 MHz, DVBO-d6, 8/ ppn). 12.59-¢aH, hr. s), 7.38 (411, q),
3.51 (0.511, d), 3.48 d), 2.77-2.60 (111, m), 2.42- 2.27 (0.5H,
m, 2.26-1}20 . PH, - M5 thod 1): R = 6.33 m.n, z = 274
(M' (di o Exutile |)fﬁl‘¥am£ r‘scg'(f?r@rfarrlng Jioierlls (M A it i oreer 2).
from net hy—<#=-chlorophenyt) (3, 3=diftuoro-——cyctopgntypacetate 86A H

3 C 4,4, 4t trifl upr cliBethgt hy3-bus(amethoxy®enzyl)aming}-00| H3C
(28, 3R)-2-{4-chlo O_ﬁéllﬁrcg”gpql%)l(ﬁP—tf'%)r}é{oj‘gr6pylethyl)malonate

LC-MS (Method 5):
R, =1.53 min; m/z = 566/568
(M+H)".

'H-NMR (400 MHz, DMSO-d,):
& [ppm] = -0.16 --0.07 (m, 1H),
A1A N@o\ 0.01-0.09 (m, 1H), 0.16-0.24 (m,
CH; | 1H), 0.24-0.32 (m, 1H), 1.04 (s,
3H), 1.35-1.44 (m, 1H), 3.46 (s,
3H), 3.50 (s, 3H), 3.69 (s, 6H),
H.C 4,06 (s, 4H), 4.15 (s, 1H), 6.83

(d, 4H), 7.05 (dd, 1H), 7.10 (d,
from 2-chloro-5-jodo-N,N-bis(4-methoxybenzyl)- | 1H), 7.21 (d, 4H), 7.28 (d, 1H).

aniline and dimethyl (1-cyclopropylethylidene)-

malonate

Example 42A

Dimethyl {1-(3-amino-4-chlorophenyl)-1-cyclopropylethyl jmalonate

5 627 mg (1.11 mmol) of dimethyl (1-{3-[bis(4-methoxybenzyl)amino]-4-chlerophenyl}-1-cyclo-
propylethyl)malonate were taken up in 60 ml of dichloromethane and 15 ml of water. 553 mg
(2.44 mmol) of 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) were then added, and the
reaction mixture was stirred at room temperature for 2 hours. The reaction mixture was then added
to about 50 ml of saturated aqueous sodium bicarbonate solution. The phases were separated, and

10 the aqueous phase was extracted three more times with in each case about 10 ml of



fromethyl (3R)-2-(4-chloro-3-nmethoxyphenyl)-

4,4, 4-trifluoro-3-nethyl butanoate 1<F acid OH F IH NWVR (400 MHz,
DVSO-d6, 8/ppm): 12.91-12.71 (111, hr. s¥3-7.41 (11-1, d), 7.18 (1H
d), 6.98 (11-1, dd), 3.86 (3H, s), 3.66 (111, d), 3.40-3.19 (1H m,

0.79 (311, qtthiordnfetiMe. (Mrd ROMbIAYd oRianie phaddd WeR; df#dZ over2ﬂl5é1-%ﬁﬁm( Mipate and
- 106 - Exanple Name/ Structure/ Starting material Anal ytical  data

2- (4- chl or 69eREiady g reiTucpd progsure. {Tie fFRtyFlo¥ as3isotalehioBUE Agidue 18 ipgppareive
G GC- M5 ( Wetingd: ddobile poile mBhamolwilen) s pd¥ 2857 me 80the Bhget Moduct B3 &heory).

LC-MS (Method 5): R, = 1.03 min; m/z = 326/328 (M+H)".

5 'H-NMR (400 MHz, DMSO-dg): 8 [ppm] = 0.11-0.18 (m, 2H), 0.31-0.39 (m, 2H), 1.12 (s, 3H),
1.40-1.49 (m, 1H), 3.53 (s, 3H), 3.57 (s, 3H), 4.10 (s, 1H), 5.20 (s, 2H), 6.61 (dd, 1H), 6.91 (d,
1H), 7.05 (d, 1H).

Example 43A

P“’.
o/

Methyl 3-(4-chlorophenyl)-3,4-dimethylpentanoate

H,C
O H,C CH,
H,C

10 Cl

3.38 g (10.81 mmol) of dimethyl [2-(4-chlorophenyl)-3-methylbutan-2-ylJmalonate, 0.92 g

(21.61 mmol) of lithium chloride and 0.2 ml of water in 10 ml of DMSO were heated under reflux

for 4 h. After cooling, about 50 ml of diethyl ether were added to the reaction solution, and the

phases were separated. The organic phase was washed twice with water, dried over magnesium
15 sulphate and concentrated under reduced pressure. The crude product was purified by L )

chromatography on silica gel (mobile phase cyclohexane/ethyl acetate 10:1). This gave 2.3 g (84%

of theory) of the target compound.

GC-MS (Method 1): R, = 5.43 min; m/z = 254 (M)".

'"H-NMR (400 MHz, DMSO-dy): & [ppm] = 0.54 (d, 3H), 0.83 (d, 3IT), 1.33 (s, 3H), 1.86-1.98 (m,
20 1H), 2.62 (d, 1H), 2.87 (d, 1H), 3.35 (s, 3H), 7.32 (s, 4H).

The following compounds were obtained analogously to Synthesis Example 43A:



(di astereoner 1); FR =523 mn; mz = 280/282 (M F
(diastereomer 2). fromethyl 2-(4-chloro-3-nethyl phenyl)-
4,4, 4-trifluoro-3-nethyl butanoate -79 -

(2S, 3R) - 244- (2, 2-di fl uorocycl opropyl ) pheny1] -

4,4, 4-trif or03 rrethél’but n0|c cid dlatereo tdur e)
LC- M5 ( Met hbtpmple "Efé“ a"tWﬁi" eri7 (Ml%“albé'gﬂ ata

methyl 3-(4-chlorophenyl)-3-cyclobutylbutanoate

MS (DCI): m/z = 284

Cl
NH,

from dimethyl [1-(3-amino-4-chlorophenyl)-
1-cyclopropylethyl]malonate

(M+NH,)".
'H-NMR (400 MHz, DMSO-d;):
Q H,C § [ppm] = 1.36 (s, 3H), 1.46-
H.C
44A 30 1.58 (m, 2H), 1.58-1.67 (m, 2H),
1.67-1.78 (m, 2H), 2.45-2.55 (m,
Cl 1H, partially obscured by
from dimethyl [1-(4-chlorophenyl)-1-cyclobutyl- DMSO0 signal), 2.55-2.64 (m,
ethyl]malonate 1H), 2.81 (d, 1H), 3.41 (s, 3H),
7.28-7.35 (m, 4H).
methyl 3-(3-amino-4-chlorophenyl)-3-cyclopropyl-
butanoate
QOHC
H.C LC-MS (Method 7):
3N
45A O R, = 1.12 min; m/z = 268/270

(M+H)".

Example 46A
Methyl 3-(4-chloro-3-nitrophenyl)-3,4-dimethylpentanoate

H,C

O H,C CH,

NO,

Cl

5 2.3 g (9.03 mmol) of methyl 3-(4-chlorophenyl}-3,4-dimethylpentanoate were dissolved in 50 ml




110 OH '1-1-NWR (400 MHz, DVMBO-d6): 8 [ppn] = 0.76 (d, 3H),

1.86-2.04 F(m 211), 2.92-3.06 (m 1H), 3.18- 3.29 (m 1H),

3.61 (d, 1H, 7.27 (d, 2H), 7.34 (d,-214), 12.72 (br. s, 111).
(fromethyl (25, 3R)-244-(2,2-difluorocycl o-

pr opyl ) phesy dichidrotethah¢ hid ¢toted-to 0°G- et By 10O baROBs )i ronilmt anfalleo8Bkate were

E gIRZi-StZ -el(’ gb%?%ﬁ@gﬂ&é% z;t%grlx}’qgé%tgrj.t{lé alljd {ti%zl %ﬁ%&dga/, ltl?eurteaaé%gzll goluai%n%as initially stirred
at 0°-10°C for 1 h. The mixture was then slowly warmed to room temperature and stirred at this
temperature for another 2 h. The reaction mixture was then added to about 50 ml of water, the

"5  phases were separated and the organic phase was dried over magnesium sulphate. The solution was
concentrated by evaporation and the residue obtained was then purified by chromatography on
silica gel (mobile phase cyclohexane/ethyl acetate 20:1). This gave 2.3 g (85% of theory) of the

target compound.

MS (DCI): m/z = 317 (M+NH,)".

, ()

10 'H-NMR (400 MHz, DMSO-ds): & [ppm] = 0.56 (d, 3H), 0.84 (d, 3H), 1.35 (s, 3H), 1.89-2.02 (m, -
1H), 2.66 (d, 1H), 3.02 (d, 1H), 3.39 (s, 3H), 7.63-7.71 (m, 2H), 7.96 (s, 11).

The following compound was obtained analogously to Synthesis Example 46A:

et
N



-107- 3.0 g of ethyl
(3R)-2-(4-ethyl phenyl)-4,4,4-trifluoro-3-nethyl butanoate (purity

about 88%
t he m xtur
5.49 g (13
time. The

the vol ati

pressure a

acidified
extracted
were dried
pressure,

g of the t
further (d
mn, mz
(M) (majo

di ast er eonter :

4H), 3.10-
(m 211),
\t enper at ur
car boxylic
90A (3R) -4
(di astereo
(400 MHz,
3.18-3.30
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about
e of in
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resi due was dried—tmder high vacuum This gave 2.61

pound as a grude product which ﬁmk Rt aSM8OY,):

bmer 10rat|ot 91) LC- M5 (Met hod EE: R=1.08

H - ( R1 .5][mprni=r11-3$rsz3E), 250
.76 (d, 3H)

nreomar Qﬁg?ﬁsiﬁ}ig%gé? r(nm 2H),
3 56 (d,

ppn
111),
nr. s, 151H). In a co arable manner
h +40C, reaction me: $N@2 h), thePFOP %\?\E’SCMG(PQYDMSO
vere prepared fromthe correspondlsrmalgggtsmsﬁ (x aHpLR M5

B B g Jﬁéf”y@ck)?m”?ahﬁht%?% &k 770

maj or di asttexamoaret : 5 [p &, 77), (94 (B 16).,
3.67 (d, 1H), 7.17-7.24 (m 2H)|, 7.39-7.47 (m

8 (hr.

s, 1H). Exanple 91A 25

(3R)-2-(4-Chl oro-3-fluorophenyl)-4,4,4-trifl uoro-3-nethyl butanoic

acid (dias
GC- M5 ( Met
DVSO- d6) :

3. 18- 3. 29 BH{ethyl 1d-amdo-ALhBrapherdattycthlintylbepanoare 28 (d, 111),

(m 211),

(4- Chl or ophenyl ) (3, 3-di fl uorocycl open yflacetic acid (isoners |
By preparative HPLC on a chiral
di ast er eoner
(4-chl orophenyl ) (3, 3-di fluoro
were separated into the four

[colum. Daicel
i sohexane/ (et hanol

HO Cl

(viv); flo
25C]: O
chem cal
nobi | e pha
wat er) 95:

t enper at ur

10

el gam xture) - 108 - Diastereoner ratio about 1:1.
Lﬁonﬁ%, = 4.79 nin; mz = 284 (M+ ' H NWR (400 M.
both di astereoners: 5 [ppn] = 0.80/1.19 (each d, 311),

12.91/1

m xt

W rat e:

Exanpl e 92A (i soner
purity >94% [ Col uim: Dai cel

se: iso

9.76

e.

Chiral pak AD-H, 5 um 250

7.43-7.65

3.24 (each br. s, 111).() Exanples 92A - 95A

4)

phase, ¥ g (14.56 mmol ) of the

ure of 10

+ 0.2%trifluoroacetic a
20 m/nin; WV detection: Clt enper at ur e:
[): 15Yield: 8.12 mn;
AD-H, 5 um~“ 250 mmx 4.6 mm
+ 0.2%trifluoroacetic acid + 1%

hexane/ ( et hanol

% /974 ofch 61 RERY1 3)(42B10P0-3-HitiOpheh)-9 R @SHukyRitand A0 WS dissolved in

50 mt of ethyl acetate, and about 150 mg of 10% palladium on carbon were added. At RT, the

reaction mixture was stirred vigorously under an atmosphere of hydrogen at atmospheric pressure

overnight. The mixture was then filtered through Celite, and the filtrate obtained was evaporated to

dryness. T

cyclohexan

he crude product was purified by chromatography on silica gel {mobile phase

e/ethyl acetate 20:1). This gave 1.36 g of the target product (84% of theory).

LC-MS (Method 7): R, = 1.22 min; m/z = 282 (M+H)".

'H-NMR (400 MHz, DMSO-d,): § [ppm] = 1.31 (s, 3H), 1.45-1.67 (m, 4H), 1.68-1.77 (m, 2H),
2.43 (d, 1H), 2.48-2.60 (m, 1H, partially obscured by DMSO signal), 2.66 (d, 1H), 3.43 (s, 3H),

5.16 (br. s,

2H), 6.47 (dd, 1H), 6.73 (d, 1H), 7.04 (d, 11D).




20 LC-M5 (Method 5): R=1.03 min; mz =273 (MH). - 109 - 111-NMWR
(400 MHz, DMSO-d6): 5 [ppn] = 1.46-1.82 (m 311), 1.96-2.27 (m 311),
2.62-2.77 (m 1H), 3.50 (d, 111), 7.35 (ez-211), 7.41 (d, 2H), 12.60
(hr. s, 1H). [a]D2 = -54.2, ¢ = 0.490, nethanol. Exanple 93A (isomer
2):  5Yi el Ghe RAdwi cBupsund wasolthiAed zﬁlbﬂgdlﬁ@rlto RiAfihdsié Ex@fffe BEQ! umm:

Dai cel AD-H, 5 gm 250 mm x 4.6 mm nobil e phase: isohexane/ (et hanol

+ 0.2% tri fluorocacetic-acid + 1%water) 955 (v/v):- flowrate 1. 25
n /mn; Uvﬂﬁine.gs on: Mm&u&&msﬁm@m%teﬁﬂC] 10 LG l\ﬁ.&n&(&hhmaS)
R =1.03 pin; mz = 273 0441y. 'H NVR (400 MHz, I:NSOdG) S [ppm =
1.46-1.82 (m 3H) 9 111), 3.50 (d,
111), 7.35| (d, 21L)m“hf?i%'@amggllci‘%’kgpi‘ﬁn%)??‘( ﬁ?m?‘? LG MS[(Metb@d 5):+53. 0,
c = 0.375,| nethangl . Exanpl e 94énthicarener 3): 15Yigl d: R

10.36 mn;|chemc@l purity >92% [ Col um: Dai cel AI:EiL 15_1513h%nrﬁg/§ 270/272
4.6 mm nopil e phase: isohexane/ (_|e(t_;hanol + 0.2%tr (M+1H)T oacetic aC| d

+ 1% water) 95:5 (v/v); flow K n1/mn UM detection: 230 nu;
tenperature: 30C]] 20 LC- M5 ( 1.04 HHENMRf(ZO()‘—MﬂZ&)MS().dG)
(MH. 1H NVR (400 MHz,HONBQESG) : 1.21-1.34 (m %
1.34-1.45 (myedll), 1.76-2.97 ( 27-2. 42 (rﬁ[pmm]ﬁOSQ( gHy 083 (d,
(m 111), B.49 (d| 111), 7.35 (d, 21 41 (d, 213%% @?(Péo-l.%(m -
111). [a]D2 =|-61.0, ¢ = 0.340, neEnNranolgl 25Exg 16" 95A (| sonmer {7
4): Yield] 560 my - 110 - R, = 11.35 nin; cheni clad), HEit (dt 1H)>I194d, 11}, -

Col um: Daicel AD-H 5 pm 250 nm x 4.'\6"':rrm nobi | :
[ pm - . . %%}?Zz‘}? SIS @r- 5, 21D,

i sohexane/ (et hanol + 0.2%trifluoroacetic acid + 1P
(viv); flow rate: , 30 npg.48 (@apén ot T (@, 1H), 7.04
30C]. 5 LCMS (Mef hod%@&%ﬁﬂwﬁﬁ’t?m"@%ﬂ% 273 ér?}}j) 111- NVR

(400 MHz, DWVSO-(4): 8 [ ppni3.A=diethylpgnt@baiem 1H), 1) ¢ 45 (m 1H),
1.77-2.17 m—3H} 2.27-2 42 (m 111} 2.60-2. 75 (m 349 (d;
111), 7. 35 (d 2H) 7.41 (d, 2H), 12.59 (br. s, 1H. [402 =
+56.4, c¢ = 0.485, nethanol. 10 Exanple 96A Mt hyl

3-(4-chlor @xgm{,[e(saﬁ,ﬁamgmq,ﬁ-ﬂm orophenyl)-4,4,4-trifluoro-3-nethyl bu
tanoyl | am no} phenyT) - 4- net hyl pent anoat e (di astereoner 1) 328 ny
(1.23 mol

(25, 3R) - 2- ﬂ%%% Bpirerfyeljorophgnyhk-3.fdimefiRsniancalt Syparandiced aki d wer e
15 dissolved in 17.5 m of dichloronethane, 263 ng (1.97 mol) of
1-chloro-N N, 2-trimet hyl propl-ene-1 -amH)e were added and the m xture
was stirred at roomtenperature for gp rf:;n. 2%19| p,1 (3.7 mmol) of

pyridine and 315 ng (1.23 mmol) of m 'ﬁl§/

3- (3-am no- 4-chl or ophenyl) - 4- déi%{) anoal e~tepanti onmer 1; Exanpl e L)
17A) were then added, and the reaction m xtu ds stirred overnight.

The reaction mxture was then concentrated u educed pressure and

t he crude 20 product obtained was purified dirgctlyClby preparative

RP- HPLC (nobi |l e phase net hanol / wat er 80: 20). Tli_]s gave 237 ng of the

target gonpound (38% of theory). 2

1700 mg (6.30 mmol) of the racemate of methyl 3-(3-amino-4-chlorophenyl)-3,4-dimethyl-
pentanoate (Example 49A) were separated into the enantiomers by preparative HPLC on a chiral
phase [column: Daicel Chiralpak AY-H, 5 pm, 250 mm x 20 mm; mobile phase:
isohexane/isopropanol 95:5 (v/v), flow rate: 20 ml/min; UV detection: 230 nm; temperature:
10 25°C]. The material obtained in each case was re-purified by chromatography on silica gel (mobile

phase cyclohexane/ethyl acetate 10:1).

Example 30A (enantiomer IY:

Yield: 588 mg



LC-MS (Method 5): R, = 1.43 min; mz = 504/506 (MrH)+. 11-1-NWVR (400
MHz, DMSO-d6): 5 [ppn] = 0.68 (d, 3H), 0.80 (d, 3H), 0.85 (d, 3H,
1.70-1.85 (m 1H), 2.48-2.58 (m 1H, parB8tally obscured by DVSO
signal), 2.70-2.80 (m 211), 3.30-3.41 (m 1H, partially obscured by
1120 si gnalr) 5 731 4idn;(chemiddpurid.>DB%( €99%ddel) , 7. 01 (dd 111), 7.31-7.37

(()mz 52 1 %f[ hig%]m@ém Ml 1%&@‘% 2%81%@()? 2. 62#}%,01}19}31% ase: goh;)]iail'n]é%sop():rop:anol +0.2%

R2S, 3R) - 2- (R DR YY) f1dw 4atd-1thilhin OV QeBctiBat 110 dad keawpeishdra o Ao}
phenyl ) - 4- rre%lﬁrg/hl peezt an(rggt))e (d| a{ster eolrrer 2) c1t0255 ny (%6 nmol 1)mof

(2S, 3R) - 2- &1491: chl orophen% 4. 4-trifl uoro 3- met hyl but anoi c acid were
di ssol ved Hy-M2 (Methgd S)y Cﬂé$8’|¥bl”ﬂ%1né %JSH)rrg (1.53 mml ) of

1-chloro-N, N, 2-trinet hyl propl-ene-1 -am ne were added and the m xture

was stigr edH-NMRWMﬁWQ@%)QSf[ﬁHm 390.516 111-, 38139.891(d,32p 829@0in), P80-1.92 (m,
pyridi ne and 245 nunol )
3-(3-am nolH: @Iﬁ7dﬁo%§9e¥&% d 14), ﬁé@r{ylfiﬁé,rﬁ gﬁ(b&ﬁéf()eﬁéﬁfddoﬂék 6.73 (ol Hwpl 4 (d,

18A) were tjen added, and the reaction m xture was 15 stirred

over ni ght. T e reaction mxture was then concentrated under reduced
pressure and the crude product obtained was purified directly by
prepar at i vEaRP=HMC: £ ABf5.Iestiphalse met hanol / wat er 80:20). This gave
228 ng of the target conpound (47% of theory). LCGM5 (Method 5): R =
1.43 mn; e 2 MR+ H-NMR (400 MHz, DMSO-d6): 5 [ppn] =
067(d3 , 0.85 (d, 311), 1.71-1.82 (m 20 1H),
2.47-2.58 (m 1H partlally obscured by DMSO signal), 2.70-2.80 (m
211), 3029Y361dl:ﬂ9?mg 1H, partially obscured by 1120 signal), 3.43 (s,
311), 4.12 (d, 111), 7.01 (dd, 111), 7.33 (d, 1H), 7.35 (d, 111),
ZTe?ﬁaZO;SO ﬁ{nl 8%%41}111 cﬁen%gal(pﬁmtygé‘%, >96'7°/1!1:t.2 [a] D2 = +84.7, ¢ = 0.325,
tert-Butyl ﬁcqlm@mebﬂflﬁ{i 28y, 3F) mih- X 4.6aihondplehyst) isdhedant(seprbpanolr00.2%
3- et hyl bu | qpr r Q °

(di ast er eogr%ger ?/}%A %5'%%9 %fv)pgg‘.?%tg 1%?1@{% ﬂgdgt@/t{cﬁ ?3%6}191 %n?perature 30°C].
(25, 3R)-2-(4-chl orophenyl)-4,4,4-trifl uoro-3-nethyl butanoic acid were
di ssol ved ©L&-MSgMethpd g Bt bl Dmst; haneﬂ(B(Mﬂ’@ (0.27 mol ) of

1-chloro-N N, 2-tri net hyl prop 1- enel-am ne were added and the m xture

byr i i g arth O ROEOSEERNSRIES s s e S ot o &3 R dmPLso-1.92

3- (3-am nodiHy, dkﬂwd,o]p{)emyz Jds BHE BAI8ds, 3H), SpTSO(}byIsplmpams)aidellﬁ)eﬁam(d,OPm,ﬁ.04 (d,

1, Exanpl elﬁg di ssolved in 1 m of dichloronethane, were then

added, and e reaction mxture was stirred for another 1 h. The

feaction m xture was then concentrated under reduced pressure and the

crude prodpgl™ebat, ned wasmethimtt |y purified chromat ographically on

silica gel (nobile phase cycl ohexane/ethyl acetate 20:1). This gave

78 mg of t etalr carpoun SS%Of theory). 15 LC-M5 (Method 7):

R, = 1.52 DCF2 AN . Exanpl e 99A tert-Butyl

3-(4-chloro-3-{[(2S, 3R)-2-(4-chl orophenyl)-4,4,4-trifluoro-3-nethyl bu

tan%l l2am Mbl}l;yl &;@B&mh}»#&hﬁy@dh&gﬂpﬁyﬁ%ﬁ@ﬂﬂ&ﬁbﬁe (edvasineseemrre) 2) 119
.45 mo o]

(2S, 3R)-2-(4-chl orophenyl)-4,4,4-trifl uoro-3-nethyl butanoic acid were

di ssolved in 2 m of dichloronethane, 95

1-chloro-N, N, 2-tri net hyl prop- 1- ene- @)—ﬁ

m xture was stirred at roomterrperat res

mol ) of pyridine and 132 ng (&5 e

3- (3-am no- 4-chl orophenyl) - 3- cyclgpropyl prdp ate (enantioner 2;

Exanpl e 31A), dissolved in 2 m of dichlorongthane, were then added,

and the reaction mxture was stirred for anothgr 1°Gl. The reaction

m xture was then concentrated under reduced pr ﬁsure and the crude

Ay

& added and the
30 min. 108 fil 5 (1.34
- but yl

1075 mg (3.82 mmol) of the racemate of methyl 3-(3-amino-4-chlorophenyl)-3-cyclobutyl-

butanoate (Example 48A) were separated into the enantiomers by preparative HPLC on a chiral



151H), 7.11 (dd, 111), 7.37 (d, 111), 7.40-7.51 (m 5H), 9.82 (s,

1H). The conpounds listed in the table below were prepared in an

anal ogous manner: -114- Exanple Nane/ Stgaucture/ Starting material s

Anal ytical data tert-butyl 3-(4-chloro-3-{[(2S, 3R)-2-(4-chloro-

phenyl) -4, 4y de gcfo%uflﬂnugﬁi@el%h'imfpblykm,m,%ﬂ mm x 20 mm; mobile phaseéi_&;gl&ex(a)n_%ethanol

am no} phenyl) - 1- met hyl cycl opr opyl ) propanoat e [1r
H3C. . } p Hé@:)S {9y ) flow rate:ylS rnyUmin;pUV E)lgtegtgn: 20 nm; temperature: 25°C]:

Example 52A (enantiomer I):

Yield: 472 mg

5  R,= 6.40 min; chemical purity >99%; >99% ee
[Column: Daicel AY-H, 5 pm, 250 mm x 4.6 mm; mobile phase: isohexane/(ethanol + 0.2%
diethylamine) 95:5 (v/v); flow rate: 1 ml/min; UV detection: 220 nm; temperature: 40°C].

L.C-MS (Method 5): R, = 1.15 min; m/z = 282/284 (M+11)".

'H-NMR (400 MHz, DMSO-dg): § [ppm] = 1.31 (s, 3H), 1.45-1.67 {m, 4H), 1.68-1.78 (m, 2H),
10 2.43 (d, 1H), 2.48-2.60 (m, 1H, partially obscured by DMSO signal), 2.66 (d, 1H), 3.43 (s, 3H),
5.16 (br. s, 2H), 6.47 (dd, 1H), 6.73 (d, 1H), 7.04 (d, 1 H).

[a]p®® = -2.3°, ¢ = 0.450, methanol.

Example 53A (enantiomer 2):

Yield: 489 mg

15  R,=7.85 min; chemical purity >99%; >99% ee
[Column: Daicel AY-H, 5 pm, 250 mm x 4.6 mm; mobile phase: isohexane/(ethanol + 0.2%
diethylamine) 95:5 (v/v); flow rate: 1 ml/min; UV detection: 220 nm; temperature: 40°C].

[0]p” = +2.5°, ¢ = 0.330, methanol.

Example 54A

20 1-{(4-Chlorophenyl)prop-2-en-1-one

H,Can

Cl

60 g (295.5 mmol) of 3-chloro-1-(4-chlorophenyl)propan-1-one were dissolved in 900 ml of
acetonitrile. With ice bath cooling, 41.2 ml (295.5 mmol) of triethylamine were then slowly added

dropwise to the solution (exothermal reaction). After the addition had ended, the reaction solution

)

()



il Cl LCGCM (Method 7): 100A HN 2..... - OR =1.56 mn; tn/z =

556/558 H3C/," FF ..,..-- ,,, Ftod (MH. fromtert-butyl

3-(3-am no- 4-chl orophenyl) - 3-0- net hyl &y<€l opr opyppr opanoat e and

(2S, 3R) - 2- (4-chl orophenyl)-4,4,4-trifl uoro-3-met hyl but anoi c acid
was stirred at room temperature for 4 h. About one litre of water, one litre of ethyl acetate and
about 250 ml of saturated sodium chloride solution were then added to the reaction mixture. The
phases were separated, the organic phase was then dried over magnesinm sulphate and filtered and
the filtrate was concentrated to dryness. The crude product obtained was purified by

5  chromatography on silica gel (about 1.3 kg) (mobile phase cyclohexane/ethyl acetate 6:1). This

10

15

20

25

gave 45 g of the target product (91% of theory).

'H-NMR (400 MHz, DMSO-d,): 8 [ppm] = 6.02 (d, 1H), 6.36 (dd, 1H), 7.34-7.44 (m, 1H), 7.63 (d,
1H), 8.03 (d, 2H).

Example 55A

{4-Chlorophenyl)(2,2-diflucrocyclopropyl)methancne

0O

FOF cl

Under argon, 91 g (546 mmol) of 1-(4-chlorophenyl)prop-2-en-1-one, 2.293 g (54.6 mmol) of
sodium fluoride and 2.41 g (10.92 mmol) of 2,6-di-tert-butyl 4-methylphenol were heated in a
3 litre three-necked flask to 110°C and stirred at this temperature for 5 min. At an internal
temperature of 110°-125°C, 183 ml (9285 mmol) of trimethylsilyl 2,2-difluoro-
2-(fluorosulphonyl)acetate were then slowly added dropwise over a period of 30-35 min to the
solution (careful: evolution of gas). After the addition and the evolution of gas had ended, the
reaction solution was stirred for another 20 min. After cooling, the reaction mixture was taken up
in several litres of ethyl acetate and extracted with saturated aqueous sodium bicarbonate solution.
The phases were separated, the organic phase was then dried over magnesium sulphate and filtered
and the fltrate was concentrated to dryness. The crude product obtained was purified by
chromatography on silica gel (about 2 kg) (mobile phase cyclohexane/ethyl acetate 10:1). This
gave 63 g of the target product (53% of theory).

'"H-NMR (400 MHz, DMSO-d,): § [ppm] = 2.04-2.14 (m, 1H), 2.21-2.31 (m, 1H), 3.98-4.09 (m,
1H), 7.65-7.70 (m, 2H), 8.06-8.11 (m, 2H).

Example 56A

Methyl (2Z)-3-(4-chlorophenyl)-3-(2,2-difluorocyclopropyl)acrylate

and



tert-butyl

3-(4-chloro-3-{[(2S, 3R)-2-(4-chl oro-

phenyl)-4,4,4-trifluoro-3-nethyl butanoyl k amno 1
phenyl) - 4- met hoxy- 4- net hyl pent anoat e CBh- H O - HC - O CHO

H3C3

10

15

20

25

H3C 110

methyl (2E)-3-(4-chlorophenyl)-3-(2,2-diflucrocyclopropyljacrylate

CH H.C
o/ 3 3 \O
and

F F Cl F F Cl

2.2 g (60% in mineral oil, 55 mmol} of sodium hydride were stirred with 20 ml of THF and then
filtered off with suction, and the filtercake was washed with 20 ml of THE. Under argon, the
sodium hydride purified in this manner was introduced into 200 ml of THF. The mixture was then
cooled to 0°C, and 10.1 g (55 mmol) of methy! (diethoxyphosphoryl)acetate, dissolved in 10 ml of
THF, were added. After warming to room temperature, the solution was stirred for another 1 h.
5.15 g (19.73 mmol) of (4-chlorophenyl)(2,2-difluorocyclopropyl)methanone in 50 ml of THF
were then added dropwise. After the addition had ended, the solution was heated to reflux and
stirred for 2 h. The scolution was then cooled to 5°C, and the mixture was poured into 400 ml of
ice-water. The phases were separated, and the aqueous phase was then extracted three more times
with tert-butyl methyl ether. The combined organic phases were washed successively with 1 M
hydrochloric acid and saturated sodium chloride solution, dried over sodium sulphate, filtered and
concentrated to dryness. The crude product obtained was purified by chromatography on silica gel
(mobile phase cyclohexane/ethyl acetate 20:1 — 8:1). The E/Z isomers were isolated in separated
form. This gave 2.23 g (37% of theory) of methyl (2E)-3-(4-chlorophenyl}-3-(2,2-difluoro-
cyclopropyl)acrylate and 1.6 g (24.4% of theory) of methyl (2Z)-3-(4-chlorophenyl)-3-(2,2-
difluorocyclopropyl}acrylate. |

Methyl (2E)-3-(4-chlorophenyl)-3-(2,2-difluorocyclopropyl)acrylate:

"H-NMR (400 MHz, DMSO-d,): & [ppm] = 1.00-1.12 (m, 1H), 1.92-2.06 (m, 1H), 3.21-3.37 (m,
1H, partially obscured by H,O signal), 3.71 (s, 3H), 6.42 (d, 1H), 7.49 (d, 2H), 7.55 (d, ZH).

Methyl (22)-3-(4-chlorophenyl)-3-(2,2-difluorocyclopropyl)acrylate:

'H-NMR (400 MHz, DMSO-ds): 8 [ppm] = 1.83-1.96 (m, 1H), 1.97-2.09 (m, 1H), 2.76-2.88 (m,
1H), 3.51 (s, 3H), 6.10 (s, 1H), 7.23 (d, 2H), 7.46 (d, 2H).

Example 57A

Methyl 3-(4-chlorophenyl)-3-(2,2-difluorocyclopropyl)propanoate

)



G LC-M (Method 5): 101A 121= 1.48 min; ink = 574/576 (MH).
H3C/," "', ...... 7 Si F FC F fromtert-butyl

3-(3-am no- 4- chl or ophenyO- 4- met hoxy- 48net hyl pent anoat e and

(2S, 3R) -

and

methyl 3-(4-chlorophenyl)-5,5-difluorchexanoate

F H,C
F F

H,C H.C.

Cl Cl

1000 mg (3.67 mmol) of methyl (2Z2)-3~(4-chlorophenyl)-3-(2,2-difluorocyclopropyl)acrylate were

5  dissolved in 75 ml of ethyl acetate and hydrogenated in a continuous-flow hydrogenation apparatus
(H-Cube, from Thales Nano, Budapest) fitted with a catalyst cartridge (10% palladium on carbon)

at a flow rate of 1 ml/min and at room temperature and atmospheric pressure using hydrogen. After

the reaction had gone to completion, the reaction mixture was concentrated under reduced
pressure. This gave 980 mg of a product mixture consisting of methyl 3-(4-chlorophenyl)-3-(2,2-

10 difluorocyclopropyl)propanocate and methyl 3-(4-chlorophenyl)-5,5-difluorohexancate as a

colourless oil.

GC-MS (Method 6): R, = 5.38 min; m/z = 292/294/296 (M+NH.)".

Example S8A

Methyl 3-{(4-chloro-3-nitrophenyl)-3-(2,2-difluorocyclopropyl)propanoate
15 and

methyl 3-(4-chloro-3-nitrophenyl)-5,5-difluorohexanoate

F H,C
F F
O 0 F
Hac\o and Hac\o
Cl Cl
NO NO

2 2

610 mg of the mixture consisting of methyl 3-(4-chlorophenyl)-3-(2,2-difiuorocyclopropyl)-
propanoate and methyl 3-(4-chlorophenyl)-5,5-difluorchexanoate (Example S7A) were dissolved
20 in 12 ml of dichloromethane and cooled to 0°C. 351 mg (2.65 mmuol) of nitroniumtetrafluoroborate

were then added a little at a time. After the addition had ended, the reaction solution was stirred at



2- (4-chl orophenyl)-4,4,4-trifl uoro-3-nmnethyl butanoic acid - 115 -
Exanpl e Nanme/ Structure/ Starting materials Analytical data tert-butyl
3-(4-chloro-3-1[(2S,3R)-2-(4-chl oro- -88 -
phenyl)-4,4,4-trifluoro-3-nethyl butanoyl I -
am nol phenyd) a8 fo-1f 1. UDE ALY REOREOMBYA FoWBPRAGRE € roonCldgipYrature and stirred at this
H3C...".., H3Cr%® 11101 . .
temperature for a further 2 h. The reaction mixture was then added to about 20 ml of water, the
phases were separated and the organic phase was dried over magnesium sulphate. The solution was
concenirated by evaporation and the residue obtained was then purified by chromatography on
5  silica gel (mobile phase cyclohexane/ethyl acetate 20:1). This gave 637 mg of the mixture of the

two target compounds.
GC-MS (Method 6): Ry = 6.74 min; m/z = 337/339/341 (M+NH,)".

Example 59A

Methyl 3-(3-amino-4-chlorophenyl)-3-(2,2-difluorocyclopropyl)propanoate
10 and

methyl 3-(3-amino-4-chlorophenyl)-3,5-difluorochexanoate

F H.C
F F
O O F
H3C\O and H3C\o
Cl Cl
NH, NH,

640 mg of the mixture consisting of methyl 3-(4-chloro-3-nitrophenyl)-3-(2,2-difluorocyclo-
propyl)propanocate and methyl 3-(4-chloro-3-nitrophenyl)-3,5-difluorohexanoate (Example 58A)
15 were dissolved in 40 ml of ethyl acetate, and 106 mg of palladium on carbon (10%) were added.
The reaction mixture was stirred vigorously under an atmosphere of hydrogen at atmospheric
pressure overnight. The mixture was then filtered through Celite, and the filtrate obtained was
evaporated to dryness. The crude product was purified by chromatography on silica gel (mobile
phase cyclohexane/ethyl acetate 4;1). This gave 361 mg of the mixture of the two target

20 compounds.
LC-MS (Method 5): R, = 0.98 min; m/z = 290/292 (M+H)".

Example 60A

(+)-Ethyl (3R)-4,4,4-triflucro-3-methylbutanoate

O

O



LC-M5 (Method 5): 102ANO Itt = 1.46 mm mz = 560/562 H3C/," F
,...---11",,,SO F A (MH F fromtert-butyl

3-(3-am no- 4-chl orophenyl) - 3-(1-fluorgxrycl opropyl ) propanoat e and
(2S, 3R) - 2- (4-chl orophenyl)-4,4,4-trifl uoro-3-met hyl but anoi c acid
met hyl 3-(4-chloro-3-{[(2S, 3R)- 2-(4-|qi11 or ophenyl) -

4,4, 4-trifluoro-3-nethyl butanoyfl am no}\p“'nenyl ) -

0 o)
H3CI;,“

F—T~F

At room temperature, 133 ml (1.82 mol) of thionyl chloride were added slowly to 287 g (1.65 mol)
of (3R)-4,4 4-trifluoro-3-methylbutanoic acid [A. Gerlach and U. Schulz, Speciality Chemicals
Magazine 24 (4), 37-38 (2004); CAS Acc.-No. 142:179196] in 580 ml of ethanol. The reaction
5  solution was then heated to 80°C and stirred at this temperature for 2 h. The mixture was then
cooled to room temperature, 250 ml of water were added slowly and the mixture was extracted
three times with in each case 150 ml of zert-butyl methyl ether. The combined organic phases were
dried over sodium sulphate. After filtration the solvent was removed under reduced pressure at
30°C and a pressure of 300 mbar. The crude product was then distilled at 100 mbar and a head
10 temperature of 65°C. This gave 225.8 g (113 mol, 74% of theory) of the title compound as a

colourless liquid.

'"H-NMR (400 MHz, DMSO-ds, 8/ppm): 4.10 (21, q), 2.88-2.72 (1H, m), 2.66-2.57 (1H, m),
2.46-2.36 (1H, m), 1.19 (3H, 1), 1.11 (3H, d).

GC-MS (Method 1): R,=1.19 min; m/z =184 (M)".
15 [a]p® =+16.1°, ¢ = 0.41, methanol.
Example 61A
Ethyl 4,4,4-trifluoro-3-methyl-2-(4-methylphenyl)butanoate (diastereomer mixture)

H,C

CH,

H,C

Under argon 196.9 mg (0.88 mmol) of palladium(Il) acetate and 724.8 mg (1.84 mmol) of
20 2-dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl were initially charged in 50 ml of
anhydrous toluene. 43.8 ml (43.8 mmol) of a 1 M solution of lithium hexamethyldisilazide in THF



3, 4-di net hyl pent anoat e (di astereoner 1) LCGM5 (Method 7): H3C O
H3C CH3 Rt = 1.48 nm nfz = 518/520 (WH) " . N OS HNWR C

0

10

15

20

25

(400 MHz, DMBO- d6): 5 [ppni =-6056 (d, 314),

were added slowly, and the reaction solution was then stirred at RT for 10 min. The reaction
solution was then cooled to -10°C, 7 g (38.0 mmol) of (+/-)-ethyl 4,4,4-trifluoro-3-methylbutanoate
were added slowly and the mixture was stirred at -10°C for 10 min. 5 g (29.2 mmol) of
4-bromotoluene, dissolved in 50 ml of toluene, were then added dropwise, and the reaction
solution was warmed first to RT and then heated to 80°C. The mixture was stirred at this
temperature for 2 h and then cooled to RT and stirred overnight. After the reaction had ended
(monitored by TLC; mobile phase cyclohexane/dichloromethane 2:1), the reaction mixture was
filiered through kieselguhr, the residue was washed repeatedly with ethyl acetate and
dichloromethane and the combined filtrates were concentrated under reduced pressure. The crude
product obtained was purified chromatographically on silica gel (mobile phase petroleum
ether/dichloromethane 4:1 --» 3:1). This gave 3.91 g (14.3 mmol, 48.8% of theory) of the title

compound as a colourless liquid.

'H-NMR (400 MHz, DMSO-d,, 8/ppm): 7.26 (2H, d), 7.20-7.12 (2H, m), 4.17-3.95 (2H, m), 3.74
(0.25H, d), 3.66 (0.75H, d), 3.35-3.07 (1H, m), 2.29 (2.25H, s), 2.28 (0.75H, s), 1.17 (0.75H, d),
1.11 (3H, 1), 0.76 (2.25H, d).

GC-MS (Method 1): R, = 4.20 min, m/z = 275 M+H)" (diastereomer 1); R, = 4.23 min, m/z = 275
(M+H)" (diastereomer 2).

Example 62A

Ethyl (3R)-4,4,4-trifluoro-3-methyl-2-(4-methylpheny)butanoate (diastereomer mixture)

CH

Preparation of solution A: Under argon, 16.3 ml of a I M solution of lithium hexamethyldisilazide
in toluene were cooled to -10°C to -20°C (cooling with acetone/dry ice), and 2 g (10.86 mmol) of
(+)-ethyl (3R)-4,4,4-trifluoro-3-methylbutanoate, dissolved in 10 ml of toluene, were added slowly;
during the addition, it was made sure that a temperature of -10°C was not exceeded. The solution

was then stirred for another 10 min at at most -10°C.

Preparation of solution B: Under argon, 2.415 g (14.12 mmol) of 4-bromotoluene were dissolved at



103A FF/ F C 0.81 (dd, 614), 1.29 (s, 314), 1.82-1.93 (m 1H),

2.58 (d, 111), 2.77 (d, 11-1), 3.30-3.44 (m 1H), 3.33 (s, 3H), 4.12
(d, 1H), 7.12 (dd, 1H), 7.33 (d, 114);97-43- from nethyl
3- (3-am no- 4- chl oropheny1l) - 7.50 (m 5H), 9.81 (s, 111).

3, 4- di met hglme nnaﬂ@atcmeﬁaraamt?ia e1¥e(0.33 mmol FotaPddun( 0P cetifeland 269 mg (0.68 mmol)

(+)-(2S, 3R)E%_d(4 chl oro

aci d
dat a
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25
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at RT for 10 min.

First, the cooling bath was removed from solution A. Solution B was then slowly added dropwise
to solution A, which was still cold. The combined solutions were then slowly warmed to RT and
stirred at this temperature for 1 h. The reaction solution was then heated to 80°C (internal
temperature) and stirred at this temperature for 3 h. The reaction solution was then slowly cooled
to RT and stirred for another 12 h. Finally, the reaction mixture was filtered through kieselguhr,
the residuve was washed repeatedly with toluene and the combined filtrates were concentrated
under reduced pressure. The crude product obtained was purified chromatographically on silica gel
(mobile phase cyclohexane/dichloromethane 10:1— 4:1). This gave 2.35 g (79% of theory) of the

title compound.

'H-NMR (400 MHz, DMSO-ds, 8/ppm): 0.76 (d, 2.13H), 1.11 (t, 3H), 1.17 (d, 0.87H), 3.07-3.30
(m, 1H), 3.66 (d, 0.7H), 3.75 (d, 0.3H), 3.94-4.15 (m, 2H), 7.12-7.20 (m, 2H), 7.23-7.29 (m, 2H).

GC-MS (Method 1): R, = 3.88 min, m/z = 275 (M+H)" (diastereomer 1); R, = 3.90 min, m/z = 275
(M+H)' (diastereomer 2).

Example 63A

Ethyl (3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoate (diastereomer mixture)

3

Cl

Preparation of solution A: Under argon, 163.9 ml of a 1 M solution of lithium
hexamethyldisilazide in toluene were cooled to -10°C to -20°C (cooling using acetone/dry ice), and
20 g (108.6 mmol) of {(+)-ethyl (3R}-4,4 4-trifluoro-3-methylbutanoate, dissolved in 150 ml of
toluene, were added slowly; during the addition care was taken that a temperature of -10°C was not

exceeded. The solution was then stirred for another 10 min at at most -10°C.

Preparation of solution B: Under argon, 27.03 g (141.2 mmol) of 1-bromo-4-chlorobenzene were

dissolved at RT in 100 ml of toluene, and 731 mg (3.26 mmol} of palladium(II) acetate and 2.693 g



net h

4
31
R

thyl 3-(4-chloro-3-{[(2S, 3R)-2-(4-chl orophenyl) -
,4,4-trifluoro-3-nethyl butanoyl ] arai nol phenyl) -

4-di net hyl pent anoate (di astereoner 2)-92-LC-M5 (Method 5): H3C O
, = 1.48 mm mz = 518/520 H3CCH3 ( MtHr . Si 1H NVR (400

MHz, DMBO- (6.64 #dhQ1) of 2-dicyclohexylphosphino-2'-(V, N-dimethylamino)biphenyl were added. The

10

solution was stirred at RT for 10 min.

First, the cooling bath was removed from solution A. Solution B was then slowly added dropwise
to solution A, which was still cold. The combined solutions were then slowly warmed to RT and
stirred at this temperature for 1 h. The reaction solution was then heated to 80°C (internal
temperature) and stirred at this temperature for 3 h. The reaction solution was then slowly cooled
to RT and stirred for another 12 h. The reaction mixture was finally filtered through kieselguhr, the
residue was washed repeatedly with toluene and the combined filtrates were concentrated under
reduced pressure. The crude product obtained was purified chromatographically on silica gel
(mobile phase cyclohexane/dichloromethane 4:1). This gave 27.4 g (92.98 mmol, 86% of theory)

of the title compound as a yellow oil in a diastereomer ratio of 3:1.

GC-MS (Method 1): R, = 4.45 min, m/z = 294 (M)" (diastereomer 1); R, = 4.48 min, m/z =
294 (M)' (diastereomer 2).

The following compounds were obtained analogously to Synthesis Examples 61A and 63A:

Example Name/Structure/Starting materials Analytical data

ethyl (3R)-4,4,4-trifluoro-2-(4-isopropylphenyl)-

3-methylbutanoate

CH,
GC-MS (Method 1}:
H,C Q R, = 4.61 min, m/z = 302 (M)"
64A O/\CH3 (diastereomer 1);
.., F R, = 4.64 min, m/z = 302 (M)"
H,C ’,"l< F (diastereomer 2).

from 1-bromo-4-isopropylbenzene and

ethyl (3R)-4,4,4-trifluoro-3-methylbutanoate




dé): 5 [ppm = 0.57 (d, 3H), 104AFF le C 0.81 (dd, 6H), 1.29 (s,
311), 1.80-1.92 (m 1H, 2.58 (d, 111), 2.77 (d, 1H), 3.29-3.46 (m
1H), 3.35 (s, 3H, 4.12 (d, 1H, 7.12 -¢zd, 111), 7.33 (d, 1H),
7.42- from nethyl 3-(3-am no-4-chl orophenyl) - 7.50 (m 5H), 9.81

(s, 111). |3, 4-di et hyl pent anoate gaen_ant | oner 2, Exanpl e. 51A) and
(+) - (2S, 3R} Exampte ¢ h or Bgﬁ’é’@i‘)cf“ms rjing maferials or o- B B2 anoi ¢
acid met pyt—3=(#=—chtoro=3-{{( 28, 3R=2=(4-chtorophenyi)=
4,4, 4-trif| uoro- 31 nehiyitnk@ney-hamipholypHehd iifuotoC- VS (Met hod 5):
3-methylbutanoate
CH, GC-MS (Method 1):
HyC R, = 4.83 min, m/z = 317
H,C O (M+H)" (diastereomer I;
65A O/\_CHS Rt =4.85 min, m/z =317
c (M+H)" (diastereomer 2).
Hac "’I/ﬁ
| £ F MS (DCI): m/z =334
(M+NH,)".
from l-bromo-4-tert-butylbenzene and
ethyl (3R)-4,4,4-trifluoro-3-methylbutanoate
ethyl (3R)-2-(4-chloro-3-methoxyphenyl)-
4,4 4-trifluoro-3-methylbutanoate
HaC\O
Cl
0 GC-MS (Method 1):
66A O/\CH3 R, =5.34 min; m/z = 324/326
(M)".
N H,C ]<F
_ 3 E
F
from 4-bromo-1-chloro-2-methoxybenzene and
ethyl (3R)-4,4,4-trifluoro-3-methylbutanoate




3-cycl obutyl but anoate (diastereoner 1) 12,= 1.51 mm mz = 530/532

( MtHr .

(d, 3H),
311), 1.

10

15

0 H3C  1H NMR (400 MHz, DMBO- 401 Cl d6): 5 [ppni = 0.80
1.31 (s, 311), 1.44-1.53 (m 114), 105A HNO 1.53-1.67 (m

67-1.78 (m 2H), 2.46 (d, 1H), 2.47-2.60 H3COB, F
-A L FSp O (m IT1T, partirally obscured l?a/ DMSO signal ),
1 Eyample ame/Structure/Startmg materials nalytical data

ethyl 2-(4-chloro-3-methylphenyl)-4,4,4-trifluoro-
3-methylbutanoate

¢l 0] GC-MS (Method 1):
A~ R;= 4.81 min, m/z = 308/310
67A H,C o CH, (M) (diastereomer IY;
H,C F R, = 4.84 min, m/z = 308/310
F F (M)" (diastereomer 2).

from 4-bromo-1-chloro-2-methylbenzene and

ethyl 4,4,4-trifluoro-3-methylbutanoate

Example 68A

Ethyl (3R)-2-(4-ethylphenyl)-4,4,4-trifluoro-3-methylbutanoate (diastereomer mixture)

F F CH,

24.4 m} (24.4 mmol) of a 1 M solution of lithium hexamethyldisilazide in toluene were cooled to
-10°C, and a solution of 3.0 g (16.29 mmol) of (+)-ethyl (3R)-4,4,4-trifluoro-3-methylbutanocate in
15 ml of abs. toluene was added dropwise. The mixture was stirred for 10 min. At -10°C, a
solution, prepared beforehand, of 3.92 g (21.18 mmol) of 1-bromo-4-ethylbenzene, 110 mg
(0.49 mmol) of palladium(Il) acetate and 404 mg (1.03 mmol) of 2'-dicyclohexylphosphino-
2-(N, N-dimethylamino)biphenyl in 20 ml of abs. toluene was then added dropwise. The resulting
reaction mixture was then stirred first at RT for [ h and then at 80°C for 3 h. The mixture was then
concentrated under reduced pressure and the residue was taken up in ethyl acetate and added to
water. The aqueous phase was re-extracted with ethyl acetate, and the combined organic phases
were washed with saturated ammonium chloride solution and saturated sodium chloride solution,
dried over magnesium sulphate and concentrated under reduced pressure. The residue gave, after

chromatography on silica gel (mobile phase first cyclohexane, then gradient cyclohexane/ethyl

_(‘\

e



F 3.36-3.46 (m 1H), 3.38 (s, 3H), from nethyl

3-(3-am no-4-chl orophenyl1)- 4.12 (d, 111), 7.10 (dd, 1H),

3-cycl obutyl but anoate (enantioner 1, 7.345(d, 1H), 7.42-7.51 (m 5H),
Exanpl e 52A) and (+)-(2S, 3R)-2-(4-chlorophenyl)- 9-81 (s, 111)-

4,4, 4-trif Lhyeioa@rmes byhPuloangidk tRGitR compodkl (64. 9%@9:5@ diastereomer ratio about
Name/ Structure/ Starti ng materirals Analytical data 106A

3-cycl obut yHBut anoate 0 H3C |11 3-cycl obutyl but anoat e
4,4,4-trifluoro-3-nmethyl butanoic nmethyl 3-(4-chloro-3- {

[ (2S, 3R) - 2148 rﬂM@fb@@ Rﬁil 352 min, m/z = 289 (M+H)" (minor dzastezeomer% R,=1.54 mm m/z =
4,4, 4-trifluoro-3-methyl butanoyl’]am nol phenyl)- 1-13C/™, from net hyl

3. (3- ani no282 QWY @We’hﬁ’l@)@e@@a}ml e 53A) and
(+)-(2S,3R)-2-(4-chl orophenyl)- HN 1. FJF F O (di astereoner

(enanti gmeny S LS MBE BMS0-de): major diastereomer: § [ppm] = 0.76 (d, 3H), 1.13 (1, 3H), 1.17 (1,
3H), 2.55-2.63 (m, 2H), 3.21-3.31 (m, 11D), 3.67 (d, 1H), 3.95-4.16 (m, 2H), 7.15-7.23 (m, 2H),
7.25-7.31 (m, 2H).

The following compounds were prepared in a similar manner from (+)-ethyl (3R)-4,4,4-trifluoro-

3-methylbutanoate and the appropriate phenyl bromides:

10 Example 69A

Ethyl (3R)-4,4,4-trifluoro-3-methyl-2-{4-vinylphenyl)butanoate (diastereomer mixture)

F F ~CH,

GC-MS (Method 1): R, = 4.64 min and 4.66 min; in each case m/z = 286 (M)".

'H-NMR (400 MHz, DMSO-dg): major diastereomer: & [ppm] = 0.79 (d, 3H), 1.12 (t, 3H),
15 3.22-3.32 (m, 1H), 3.73 (d, 1H), 3.99-4.17 (m, 2H), 5.28 (d, 1H), 5.84 (d, 1H), 6.72 (dd, 1H),
7.34-7.40 (m, 2H), 7.45-7.51 (m, 2H).

Example 70A

Ethyl (3R)-4,4,4-trifluoro-2-(4-fluorophenyl)-3-methylbutanoate (diastereomer mixture)



2) G 2, LCGCM (Method 5): 12, = 1.51 nm mlz = 530/532 (M+H) +.
[11-NVR (400 MHz, HVBO-d6): 8 [ppm] = 0.81 (d, 311), 1.31 (s, 311),
1.43-1.53 (m 1H), 1.53-1.67 (m 311), 1967-1.78 (m 2H), 2.46 (d,
111), 2.46-2.59 (m 111, partially obscured by DVSO signal), 2.70 (d,
111), 3.36-3.46 (m 111), 3.40 (s$4,C311), 4.12 (d, 111), 7.10 (dd,
111), 7.34 (d, 111), 7.43-7.50 (m 5ni1), 9.81 (s, 111). 107A nethyl
3-(4-chl oro-3- 4-nethyl pentanoat e 0 C, pentanoate (enantioner
3-nmet hyl butanoic F 4,4, 4-trifl uoro-3- | but anoyl ] am nol pheny1l) -
from met hyl 3-(3-am no-4-chl orophenyl) - 4- net hyl -
(2S, 3R) - 2- (4- et hyl phenyl) - 4, 4, 4- H,Cf,) yet

H3C ",../,1,,ip 1, ?2....- F{[(28,3R)' | phenyl) -

(di astereonmer Exanple CI o 0 acid I:_L / and LC- M5 (Method 5):
Rt =1.48 mn; mz ,-- 498 (MtH) +." 1 fHz, HVBO d6): 8
[ppni = 0.68 (d, 311), F

GC-MS (Method 1): R, = 3.63 min, m/z = 278 (M)" (minor diastereomer); R, = 3.66 min,
m/z = 278 (M)" (major diastereomer).

_—

"H-NMR (400 MHz, DMSO-d;): major diastereomer: & [ppm] = 0.77 (d, 3H), 1.12 (t, 3H), (
5 3.23-3.30 (m, 1H), 3.79 (d, 1H), 4.01-4.14 (m, 2H), 7.19-7.24 (m, 2H), 7.43-7.47 (m, 2H).

Example 71A

Ethyl (3R)-2-(4-chloro-3-fluorophenyl)-4,4,4-trifluoro-3-methylbutanoate (diastereomer mixture)

H?,cW
O O
H3CI”“ F
F7IF cl

GC-MS (Method 1): R, =4.33 min and 4.36 min; in each case m/z = 312 (M)".

10 'H-NMR (400 MHz, DMSO-d,): major diastereomer: & [ppm] = 0.80 (d, 3H), 1.08-1.19 (m, 3H),
3.34-3.41 (m, 1H), 3.88 {d, 1H), 4.01-4.18 (m, 2H), 7.28-7.34 (m, 1H), 7.51-7.64 (m, 2H).

Example 72A

Ethyl (3R)-2-[4-(2,2-difluorocyclopropyl)phenyi]-4,4,4-trifluoro-3-methylbutanoate



0.79 (d, 311), 0.85 (d, 311), 1.17 (t, 311), 1.70-1.84 (m 111),
2.45- 2.64 (m 311, partially obscured by DVMSO signal), 2.70-2.80 (m
211), 3.28-3.39 (m 111, partially obscuped by 1120 signal), 3.42 (s,
311), 4.06 (d, 1H), 6.98 (dd, 111), 7.21 (d, 211), 7.30-7.39 (m
411), 9.73 (s, 111). -118- Exampl e Nane/ Structure/ Starting
materials Analytical data 1Q8A C 0 pentanoate (enantioner

(di ast ereoner 3-net hyl but anoi ¢ H3 hyl o

3-(4-chloro-3-{[(2S, 3R) - 2-(4fchloro
3-fluorophenyl)-4,4,4-trifluoro-3-
am no} pheny1) - 4- nethylpentanoate from met hyl
3-(3-am no- 4- chl orophenyl) - 4- net hyl - ., F
(2S, 3R) 2- (4 chl oro- 3-fl uorophenyl) - 4, HI@etrVFIuoro- CH3 401 HN, F 1,
--er. .- =,,,, Example I) , O FaC|d[;sE Cl 17A) ci and LC- M5
(thhod 5) R = 1.43 mn;, mz = 522/524 (MtH) +. 11-1-NWVR (400 MHz,
DVBOd6): 5 [ ppm 0.68 (d, 2.77H, major diastereoner), 0.84 (t,

611), 1.25 i uanoae m
3 4%_ L2 1%@ giQs Eﬁlﬁmla? ;b@lre)t/lﬂf‘(l) gg%ﬁﬁ@maom i-m%&xyﬂ-z%vﬁﬁghéﬁgﬁb tanoat 23 g

2H), 3. 36- §)-Fomme) Oisgdlun@ fygriqeqnd 3hms @. 115111(1@1) 0 g@_}h-mm byl ermthymhynol were
7.29-17. 38 @EgtedStJoli 50" aﬁ&) s(nqgis fo]' ]51)111nu7636§9(1ﬂl’ (9?8') mmgl) %? tﬁl%gth%sgl%égé ifluoro-

imaj or di ast er eoner H, m nor di ast ef eonmer /
109A phény B)(ﬂwornﬂelmhymxbbmtam WameéhenHBr@lmaddBdepmsa@nﬂ theariktwre(veasahredoard 10°C

for 60 min (careful: evolution of gas after about 30 min). After cooling to room temperature and

5% e,

addition of ethyl acetate and saturated aqueous sodium bicarbonate sclution, the organic phase was
separated off, dried over magnesium sulphate, filtered and concentrated to dryness. The crude
product was purified chromatographically on silica gel (mobile phase cyclohexane/-

10 dichloromethane 4:1). This gave 1.5 g of the title compound (81% of theory).

GC-MS (Method 1): R, = 4.99 min, m/z = 336 (M)" (diastereomer I); R, = 5.01 min, m/z = 336
(MY (diastereomer 2).

MS (DCI): m/z = 354 (M+NH.)".
Example 7T3A
15  Ethyl 2-[4-(bromomethyl)phenyl]-4.4,4-trifluoro-3-methylbutanoate

Br

CH,

225 g (8.2 mmol) of ethyl 4,44-triflucro-3-methyl-2-(4-methylphenyl)butanoate, 1.53 g
(8.6 mmol) of N-bromosuccinimide and 67 mg (0.41 mmol) of 2,2"-azobis-(2-methylpropanenitrile)
in 36 ml of trichloromethane were stirred under reflux overnight. After the reaction had gone to
20 completion, the succinimide was filtered off, the filter residue was washed with dichloromethane

and the filtrate was concentrated under reduced pressure. The crude product was purified



3- et hyl but anoi ¢ CH3 F net hyl

3-(4-chloro-3-{[(2S,3R) -4,4,4-trifluoro-

2- (4-isopropyl phenyl) - 3- net hyl but anoyl | apg nol - from net hyl

3- (3-am no- 4- chl orophenyl) - 4- net hyl -

(2S,3R) -4, éhlﬂmhtrogrfablﬂ@dl@ 021 s(iﬂ:a g@_g%%ﬁlﬁ%iohexaﬂél&hﬂ atetdte 461 EXARNaCe 2.667
and

(di astereorrer 7A) ) H - 9 (s, 1H). LC M
( Met hod 5)g(h5 mm01 %%qﬁweom)ff&@w}ssfkl atHr. 111-NVR (400 MHz,
DVBOd6): 5 [ppn] = 0.68 (d, 311), 0.79 (d, 311), 0.85 (d, 311), 1.19

d 611 O 1 % T- 1S d z=
gl e )) 21}%}1{ J(M%?n ﬁrr) Riﬂgs 72%«11{}5&11/% —53573§I0ILB E&)y z@%ﬁzwg %g%/s %@%?ﬂ 373

partially éMs‘%fOJr(é@SWOHQ'OZ)Sl gnal) 3.42 (s, 311), 4.07 (d, 111) 6. 98
(dd, 111), 7.24 (d, 211), 7.31-7.41 (m 411), - 119 - Exanple

5 Example 74A
Ethyl 4,4,4-trifluoro-3-methyl-2-[4-(2,2,2-trifluoroethyl)phenyl]butanoate

F
F|_F

)

529 mg (2.78 mmol) of copper(l) iodide and 4 g (20.82 mmol) of methyl 2,2-difluoro-
2-(fluorosulphonyl)acetate were added to 3.77 g (10.67 mmol) of ethyl 2-[4-(bromo-
10 methyl)phenyl]-4,4,4-trifluoro-3-methylbutanoate in 40 ml of 1-methylpyrrolidin-2-one, and the
mixture was stirred at 80°C overnight. Afier the reaction had ended, the reaction solution was

slowly poured into 100 ml of ice-water. The mixture obtained was then extracted three times with

N
N

diethyl ether. The combined organic phases were dried over magnesium sulphate. After filtration,
the solvent was removed under reduced pressure. The crude product obtained was purified
15  chromatographically on silica gel (mobile phase cyclohexane/dichloromethane 4:1). This gave

1.48 g (4.32 mmol, 41% of theory) of the title compound as a yellowish oil.

GC-MS (Method 1): R, = 4.06 min, m/z = 342 (M)" (diastereomer 1); R, = 4.09 min, m/z = 342
(M)’ (diastereomer 2).

MS (DCI): m/z = 360 (M+NH,)".

20  Example 75A

Methyl (4-chlorophenyl)(3-oxocyclopentyl)acetate



Nane/ Structure/ Starting nmaterials Analytical data 110A net hyl
3-(4-chloro-3-{[(2S,3R) -4,4,4-trifluoro-
2- (4-fl uorophenyO- 3- net hyl but anoyl ] am noj9 - phenyl) - 4- net hyl pent anoat e

OH3CCH3

HN HC 3li, F from nethyl

3-(3-am no-4- chlorophenyl) 4-net hyl - qpent@noate (enantioner 1,

(2S,3R)-4,4,4-trifluoro-2-(4- flubgﬁphen'
Exanpl e (dlastereoner acid |) cl
mz = 488/490 (MtH). il
0.68 (d, 2.7711, major diastereofie
1.25 (d, 0.2311, mnor diastereonp
1H, obscured by DMSO signal), 2.
partially obscured by 1420 signa
7.00 (dd,

1.36 mn;

)- 3-methyl butanoic F

0 17A) and LC-M5 (Method 5): Iti
NVR "™, DVBQd6): 5 [ppm
311), 0.85 (d, 311),
:) 183 (m 111), 2.45 (m
§-2 81 (m 2H), -3.28-3.40 (m 111,
), 3.42 (s, 311), 4.11 (d, 111),
111), 7.22 (t, 211), 7.31-7.37 (m 211), 7.44- 7.54 (m

211), 9. 80Un8er a%_)o%zﬂl@-ml (85 @rmﬂix’cblﬁ&t &fs@ﬁ%ﬂa)mmegw&@ ifiSallyQniHE&ilik, 1501 8F THF,

di astereoner) (8

% de - Nane/ Structure/ Startin

mat eri al s m?dmy@rec\aqs ctgg_][e&to -30°C and 42. 3rrnr1)1 (105.75 mmol) of a 2.5 M solution of #-butyllithium

10

15

20

in hexane were added slowly. The reaction solution was then warmed to -20°C, 15 g (81.25 mumol)
of methyl {4-chlorophenyl)acetate, dissolved in 90 ml of THF, were added slowly and the mixture
was stirred at this temperature for 2 h. The reaction solution then cooled to -78°C, and 7.2 ml
(86.1 mmol) of 2-cyclopenten-1-one, dissolved in 60 ml of THF, were added slowly. After the
addition had ended, the solution was stirred at -78°C for another hour. After TLC (mobile phase
cyclohexane/ethyl acetate 9:1), saturated aqueous ammonium chloride solution was added and the
product was taken up in ethyl acetate. The aqueous phase was extracted twice with ethyl acetate.
The combined organic phases were dried over magnesium sulphate. After filtration, the solvent
was removed under reduced pressure. The crude product was purified chromatographically on
silica gel (mobile phase cyclohexane/ethyl acetate 4:1). This gave 15.65 g (58.67 mmol, 72% of

theory) of the title compound as a yellowish oil.

GC-MS (Method 1): R, = 7.02 min, m/z = 266 (M)" (diastereomer 1); R, = 7.04 min, m/z = 266
(M) (diastercomer 2).

MS (DCI): m/z = 284 (M+NH,)".
Example 76A

Methyl (4-chlorophenyl)(3,3-difluorocyclopentyl)acetate

0.0
H,C”

Under argon, 82.5 ml (82.14 mmol) of a 50% strength solution of 1,1'-[{triflucro-A*-sulphanyl)-
imino]bis(2-methoxyethane) (Desoxofluor) in THF, diluted with 200 ml of toluene, were initially

charged and cooled to 5°C, and 744 pl (5.87 mmol) of a 1 M solution of boron trifluoride/diethyl



met hyl

111 C

3[4-chloro-3-(14,4,4-trifluoro-3-nethyl-
244- (2,2, 2-trifluoroethyl)phenyl | butanoyll am no)-
phenyl] - 4- met hyl pent anoat e (di ast er eonmeri00i-xt ur e) H3CCH3 0 H3C

10

15

20

25

HN O LGCMS (Method 5): 111A R = 1.40 mn; mz = 552/554
ether complex were added slowly. The mixture was stirred at 5°C for 2 h. 15.65 g (58.67 mmol) of

methyl (4-chlorophenyl)(3-oxoeyclopentyl)acetate, dissolved in 200 ml of toluene, were then
added slowly, and the reaction solution was subsequently warmed to 55°C and stirred at this
temperature for 60 h. The reaction mixture was then added to a mixture, cooled to 0°C, consisting
of 100 ml of toluene and 100 ml of 2 M aqueous sodium hydroxide solution. The organic phase
was separated off, and the aqueous phase was extracted three more times with ethyl acetate. The
combined organic phases were dried over sodium sulphate. After filtration, the solvent was
removed under reduced pressure. The crude product was purified chromatographically on silica gel
(mobile phase cyclohexane/ethyl acetate 7:1). This gave 13.24 g (45.86 mmol, 78% of theory) of

the title compound as a colourless oil.
MS (DCI): m/z = 306 (M+NH,)".

GC-MS (Method 1): R, = 5.83 min, m/z = 288 (M)" (diastereomer 1); R, = 5.86 min, m/z = 288
(M) (diastereomer 2).

Example 77A
(+)-(28,3R)-2-(4-Chlorophenyl)-4,4,4-trifluoro-3-methylbutanoic acid
HO O

HSCU,“ "'r,,

Cl

Method A:

5.086 g (17.26 mmol) of ethyl (3R)-2-(4-chlorophenyl)-4,4.4-trifluoro-3-methylbutanoate were
dissolved in 68 ml of dioxane, and 34 ml of 1 N agueous sodium hydroxide solution were added.
The reaction was stirred at 50°C for 2 h. The reaction mixture was then acidified with 1 N
hydrochloric acid to pH 1 and repeatedly extracted with dichloromethane. The combined organic
phases were washed with saturated sodium chloride solution, dried over sodium suiphate and
concentrated under reduced pressure. This gave 3.9 g (14.63 mmol, 85% of theory, 83% de) of the

target compound.

"H-NMR (400 MHz, DMSO-d5, 8/ppm): 12.95-12.73 (1H, br. s), 7.49-7.34 (4H, m), 3.68 (111, d),
3.31-3.18 (1H, m), 1.20 (0.25H, d), 0.78 (2.75H, d).

GC-MS (Method 1): R, = 4.85 min; m/z = 266 (M)".

e



1110 (M+H)t F from nmet hyl 3-(3-am no-4-chl orophenyl)-4-nethyl- F
pent anoate (enantiomer 1, Exanple 17A) and

4,4, 4-trifluoro-3-nethyl-244-(2,2,2-trifiloworoethyl)-

phenyl ] but anoi ¢ aci d (di astereoner m xture) - 121 - Exanple

Name/ St r uctyr eLStsant icngy fMLRA.AS Anal ytical data 112A H3C 0 from

4- met'hyl pent anoat e (di astereoner (di astereoner

met hyl

10

15

20

25

Method B:

16.28 g {55.24 mmol) of ethyl (3K)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoate were
dissolved in 220 ml of dioxane, and 110.5 ml of 1 N aqueous sodium hydroxide solution were
added. The reaction was stirred at 50°C for 3 h. The dioxane was then removed on a rotary
evaporator, and the aqueous solution that remained was, with ice-cooling, neutralized with 1 N
hydrochloric acid (~ pH 7). The precipitated solid was filtered off with suction and dried under
high vacuum at 40°C overnight. This gave 9.2 g of the target compound as a slightly beige solid
(fraction 1; 62.5% of theory, 94% de). The filirate was acidified by further addition of 1 N
hydrochloric acid (~ pH 1) and stirred overnight. Once more, the precipitated solid was filtered off
with suction and dried under high vacuum at 40°C overnight. This gave a further 3.46 g of the
target compound as a white solid (fraction 2; contaminated with 10% of the second diastercomer).
The aqueous filtrate that remained was repeatedly extracted with dichloromethane, and the
combined organic phases were dried over magnesium sulphate and concentrated under reduced
pressure. This gave another 2.44 g of the target compound as a colourless oil (fraction 3;
contaminated with 15% of the second diastereomer). Fractions 2 and 3 were finally combined and
re-purified chromatographically on silica gel (mobile phase cyclohexane/ethyl acetate 10:1). This

gave 3.7 g of the target compound as a white solid (fraction 4; 25% of theory, >95% de).
Fraction 1 (= sodium salt of the title compound):

'H-NMR (400 MHz, DMSO-d;, 8/ppm): 7.44-7.33 (4H, m), 3.61 (1H, d), 3.30-3.15 (1H, m), 1.17
(0.09H, d, minor diastereomer), 0.76 (2.91H, d, major diastereomer).

Fraction 4:

'H-NMR (400 MHz, DMSO-d;, 8/ppm): 13.03-12.69 (br. s, 1H), 7.47-7.39 (4H, m), 3.68 (1H, d),

3.39-3.17 (1H, m, partially obscured by H,O signal), 0.77 (3H, d).

Compounds listed in the table below were prepared in an analogous manner:



|_l3C1111

F 4,4,4-trifluoro-3-nethyl butanoic CH3 40 HN net hyl

344-chl oro-3-({(2S, 3R) -244- (2, 2-di fl uoro-cycl opropyl)phenyl]-4,4,4-tr

i fluoro-3-

3- (3-am nof
5): IL,
aci d -1
data 113A
phenyl ) - 4-

nmet hyl - but anoyl 1 am no) phenyljo24- net hyl pent anoat e and
(2S, 3R)-244- (2, 2-di fl uorocycl opropyl ) phenyl] - (enantionmer F F
4-chl ofophenyl)- mxture) mxture) C [0 1] , LG M (Method
L Exgnple p; Qame/&mﬂyzﬂés@mmatem 1 Analyticp) data, 174
22 = I_A‘i’“ﬁIC I\I(J.IICI OLIubLuI CI OLQILIIIU ' LCI;Q:D HIIQIyLIba:
4,4, 4-trifluoro-3 -nethyl butanoyl ] GC-MS (Method 1):
et hyl pentaseatd,4-8Go0-3padhyno@nt{ybng nt i_gqeirm in; m/z = 246 (M)*
t = T » = .
phenyl)butanoic acid
'H-NMR (400 MHz, DMSO-d,,
HO © o/ppm): 0.75 (d, 2.75H, major
HSCJ,,“ » diastereomer), 1.19 (d, 0.25H,
78A minor diastereomer), 2.29 (s, 3H),
F F CH, 3.15-3.28 (m, 1H), 3.55 (d,
F 0.915H, major diastereomer), 3.60
from ethyl (3R)-4,4,4-trifluoro 3-methyl- | (& 0-085H, minor diastereomer),
2-(4-methylphenyl)butanoate 7.17(d, 2H), 7.24 (d, 2H), 12.68
(br. s. 1H) (83% de).
(25,3R)-2-(4-ethylphenyl)-4,4,4-trifluoreo-
3-methylbutanoic acid LC-MS (Method 5):
HO o R, = 1.06 min; m/z = 259 (M-H) .
| 'H-NMR (400 MHz, DMSO-d,,
H3CH;,' "r,,
79A §/ppm): 0.75 (d, 3H), 1.17 (t, 3H),
F F CH, 2.59 (q, 2H), 3.14-3.29 (m, 1H),
F 3.56 (d, 1H), 7.20 (d, 2H), 7.27 (d,
from ethyl (3R)-2-(4-cthylphenyl)-4,,4-trifluoro- | 211 12:53-12.86 (br. s, LH).
3-methylbutancate
(28,3R)-2-(4-chloro-3-fluorophenyl)- LC-MS (Method 5):
4,4 4-trifluoro-3-methylbutanoic acid R;=1.06 min; m/z = 259 (M-H)".
HO. _O "H-NMR (400 MHz, DMSO-ds,
S/ppm): 0.80 (d, 2.75H, major
S0A H,Co,, 21, F diastereomer), 1.19 (d, 0.25H,
minor diastereomer), 3.21-3.37
F F cl
F (m, 1H, partially obscured by H.Q
signal), 3.75 (d, 1H), 7.29 (dd,
from Cth}’l (3R)-2-(4-ch10r0—3—ﬂuorophenyl)— IH), 7.51 (dd, lH), 7.60 (t, IH),
4,4 A-trifluoro-3-methylbutanoate 12.97 (br. s, 1H) (83% de).

O



F et hyl

3-(3-{[(2S,3R)-2-(4-tert-butyl phenyl) -

f

rom net hyl

3-(3-am no- 4-chl orophenyl) - 4- net hyl (25, 3R)-2-(4-tert-butyl phenyl)-4,4
,4-trifluoro3-nethyl butanoic H3Co"/"4, G@3-4111 HN,,... F 1,

from ethyl (3R)-4,4,4-trifluoro-
2-(4-isopropylphenyl)-3-methylbutanoate

----..!-" amno (diastereoner C 0 F Exarrple acid 1 -4-chloro- 1) CH3
CH CHBB 17A G- M5 (Met hod 5) = 52 mn;] Mz = 526/ 528
(MF11)t 1H ﬁlmlltla)o M&Tamﬁﬁﬂectu&'ﬁm@qfﬁﬂﬁ{m‘— 0. e@"@bf“cféfﬂﬂ 0.79 (d,
3H), 0. 85 d, 311, 127 :Jl—l), 170184 \ll; J.lJ.}, 2—46=2-58 \i"l"
111, partially obscupgdr X4Q’Y§ﬁho§b@ Blghorogheh §ACME (athyd 5):
3.28-3.39 |(m 11l Eart ally obscu?ed fg'?) ngl : 3. 42 1249 -
311), 4.08|(d, 11l), 6.98 @dl@bth)flbll!_a)npw’ﬁclgl 7.43 (n mgn; fafz - g49 (M-H)”
0.9611, nmm|or diagtereoner), 9.86 (s, 0.0411, m nor d| ast ereorrer)
(92% de). |- 123-|Exanpl e Na®@/ Stiouct ure/ St arti ng HaBER {fdns sodium salt;
Anal ytical |data 114A H3C 0 pentanoate (enantiongr ) )
4,4, 4-trif|uoro-3imnethyl bl—'ijt anoi ¢ 400 Mz, DMSO-ds, 8/ppm):
S1A Cin,, “a, 0.76 (d, 2.73H, major
E F diastereomer), 1.19 (d, 0.27H,
F F minor diastereomer), 3.16-3.31
{ (m, 1H), 3.66 (d, 1H), 7.15-7.23
E from Cth}’l (3R)—4,4,4—trif1u0r0— (m, 2H), 7.37-7.46 (m, 2H) (82%
2-(4-fluorophenyl)-3-methylbutanoate de).
(25,3R)-4,4 4-trifluoro-2-(4-isopropylphenyl)-
3-methylbutanoic acid
CH 'H-NMR (400 MHz, DMSO-ds,
3
&/ppm): 12.56 (1H, br. s), 7.25
H,C o (4H, ), 3.56 (1H, d), 3.28-3.16
82A o (1H, m), 2.94-2.81 (1H, m), 1.19
- (6H, d), 0.75 (3H, d).
H.C WWT<
3 I F GC-MS (Method 1):

= 4,93 min; m/z = 274 (M)".




F et hyl

3-(4-chloro-3-{[(2S, 3R)-2-(4-chl oro-

3- et hoxyphenyl)-4,4,4-trifluoro-3-nethyl -
but anoyl | am nol phenyl) - 4- net hyl pent anoat®4(di ast er eoner from net hyl
3- (3-am no- 4- chl orophenyl) - 4- net hyl -

(2S, 3R) - 2-(4-chl of o- 3-nmet hoxyphenyl)- CH3 N TeC [F I, Exanple 1) 0O F
17A) acid (Exauplep Hwaefﬁtsnmrf/ r%wnat)emh o Agalyficahlatayy , =
534/ 536 ( MHH+—3t5Apheny—4—rethytpentancate—H3EO—pentanoate

(enanti omer pheny
3-(4-chlorp-3-{[(
3- et hyl - 21 (4- met
3-(3-am not4-chlo
(25,3R)-4,4,4-tri

83A

) RISBARDH(4-terr-tegphyehyl)-4,4,4-trifluoro-
4-trifl uoro-

b, 3R) - 4

1y|Eheng%?ﬁﬂ?&%ﬁ?ﬁ?ﬁﬁﬁfﬂol from

opheny net hy

| uor o- %; Hiayl - 2- (4- et hyl - CH3
H.C

from ethyl (28,3R)-2-(4-tert-butylphenyl)-
4.4 A-trifluoro-3-methylbutanoate

GC-MS (Method 1):
R, = 5.15 min; m/z = 288 (M)".

84A

4,4 4-trifluoro-3-methyl-2-[4-(2,2,2-trifluoro-
ethyl)phenyl]butanoic acid

F
F| F

OH

H.C

from ethyl 4,4,4-trifluoro-3-methyl-

"H-NMR (400 MHz, DMSO-ds,
8/ppm): 12.95-12.59 (1H, br. s),
7.37 (4H, q), 3.70-3.57 (3H, m),
3.30-3.18 (1H, m), 0.76 (3H, d).

GC-MS (Method 1}:

2-[4-(2,2,2-trifluoroethyl)phenyl]butanoate

Ry = 4.45 min; m/z = 315 (M+H)".

O



1, Exanple (diastereoner CI 0 acid F211), 17A) /) H3 and LC M5
(Method 5): Rt= 1.40 nmin; mz = 484/486 (ML1)+. |H NVR (400 Mz,
DVSO- d6). 5 [ppm = 0.68 (d, 3H), 0.7210d- 3H), 0.85 (d, 311), 1.70-
1.84 (m 111), 2.29 (s, 3H), 2.48- 2.57 (m 111, obscured by DVSO
signal), 2[70-2.8 (m 3.29-3.40 (m 111, parftially obscured by
1120 si gna|¥xamplgp (s N ﬂfﬁtr“ﬂt“%&@ﬂ'“gl‘l’ﬂtmﬁl 99 (é&alyilﬂ)da“? 18 (d,
211), 7. 2938 (Ti 4' f 9—73 \a, O- U‘-i-J.J., Te—ot—Gt aster cuur;l), 98+
(s, 0.0611} minor |- alﬂbreplmm’(ﬂﬁ diBBfocgielppentyl)adedid - IE.mnmatamo MHz DMSO-ds,
Name/ Structure/ Starting materials. Anal ytical datg 116A
4- et hyl pent anoat ¢ 4, 4, 4-tri f | udi8* 3- net hyl but andP®rm): r}@t5ﬂ§4H br. 5), 7.38
3-(4-chlorp-3-{[ (RS 3R) 2-(4-chl or 03- net hyl phenyl}ﬂfr,qﬁl 35116 k11l 405 8% 3-
met hyl but apoyl k afr nol phéiy pt hypent anoat e |(di’aSt er eomer ‘from
met hyl 3-(B- am not 4- ehl or oph (0.5H, d), 2.77-2.60 (1H, m}, 2.42-
(2S, 3R) - 2- [ 4- chl of o- 3- net hyl H3 H3C ", , |59, Y 2.96-1.2
(enantiomef 40 HN|F 1) O 0 OH 2:2710.5H, m}, 2.26-1.20 (3.5H,
85A m).
GC-MS (Method 1):
o L R, = 6.33 min, m/z = 274 (M)"
| (diastereomer 1);
from methyl (4-chlorophenyl)(3,3-difluoro- | R¢= 6.38 min, m/z=274 (M)"
cyclopentyl)acetate (diastereomer 2).
(25,3R)-2-(4-chloro-3-methoxyphenyl}-
4.4 4-trifluoro-3-methylbutanoic acid
'H-NMR (400 MHz, DMSO-d,,
H3C\o S/ppm): 12.91-12.71 (1H, br. 5),
cl 7.41 (1H, d), 7.18 (14, d), 6.98
2 (1H, dd), 3.86 (3H, s), 3.66 (1H,
86A OH d), 3.40-3.19 (1H, m), 0.79 (3H,
., _F d).
H,C I<
£ F LC-MS (Method 2): R, =
2.20 min; m/z = 295/297 (M-H)".
from ethyl (3R)-2-(4-chloro-3-methoxyphenyl)-
4,4, 4-trifluoro-3-methylbutanoate




1, Exanple acid CH3 C
518/ 520 (M+H) +.

0.81 (d, 3

211), 3.28f3 41 (m 1IH, partially obscured by HZ n 3.42°(S,
3H), 4.07 (Hxamplg) 7. U@me/§eruc111x@l§tarfrﬂmatrrla ( m| A %nca lafy (s,
0.9411, nm}j-ef H-astereorer) VA 989 (S, 60611 rRer—ah—astereorret }
(88% de). [L17A 4- pretthytchRad- a-ﬂ@&iy@hedyl@@ A4-bdorod- Net hyl pent anoat e aci d
met hyl 3-(#-chloro-3-{[(4-¢hl Oriﬁ‘ ?/
(3, 3-di f 1 uprocycl ppent ypac et c|5‘F|1§nyl ) from|net hyl
3-(3-am nor4-chlo ophenyl)G and
(4-chl orophenyl ) (B, 3-di fl &b g | Yacetic ( (j\.soner
CH3 40 HNi(isomer 1, 1) I) Bxanpl e Cl 1%%&%?!\%thd
5: R=1.41\mn; nmyz = 512/514 NVR (400 |Riz,5.20vBade ) = 280/282 My
[ppm = 0.67 (d, B11), OHE™( 1768 1. 70 (Wyiagteomer 1);
F = 5.23 min; m/z = 280/282 (M)"
F F (diastereomer 2).
from ethyl 2-(4-chloro-3-methylphenyl)-
4.4 A-trifluoro-3-methylbutanoate
(25,3R)-2-[4-(2,2-difluorocyclopropyl)phenyl]-
4,4 4-trifluoro-3-methylbutanoic acid
(diastereomer mixture)
LC-MS (Method 5):
R, = 1.09 min; m/z = 307 (M-H)".
F‘
F O "H-NMR (400 MHz, DMSO-dq):
88A oH § [ppm] = 0.76 (d, 3H), 1.86-2.04
e (m, 2H), 2.92-3.06 (m, 1H), 3.18-
H,C ﬁ(F 3.29 (m, 1H), 3.61 (d, 1H), 7.27
F (d, 2H), 7.34 (d, 2H), 12.72 (br. s,
1H).
(from ethyl (25,3R)-2-[4-(2,2-difluorocyclo-
propyl)phenyl]-4,4,4-trifluoro-
3-methylbutanoate)

'H NVR (400 MHz, DMBO- d6):
1-1), O.
2.45- 2.59 (m 111, partially obscured by DVBO si gnal)

17A) LC-MS (Method 5): Rt

85 (d, 31-1), 1.70- L ®3-(m HI

5 [ppn

=1.51 mn;, mz =
= 0.68 (d, 311),
), 2.23 (s, 3H),
2.70-2.81 (m

Example 89A

(3R)-2-(4-Ethylphenyl)-4,4,4-trifluoro-3-methylbutanoic acid (diastereomer mixture)

HO 0

HSCIJ,“

CH,

O

0



1.72-1.82 (m 111), 1.82-1.95 (m la 1.98-2.30 (m 311), 2.46-2.60
(m 111, partially obscured by DMSO signal), 2.70-2.80 (m 2H)
2.80-2.93 (m 111), 3.43 (s, 311), 3.7810d, 111), 7.02 (dd, 111),
7.33 (d, 111), 7.37 (d, 111), 7.44 (g, 411), 9.78 (s, 111). - 125 -

Exanmpl e Nanw/ Sbr ¢e$1UBRY- ﬁtqaéthﬁﬂ@nﬂm i sorénaheyttyittnodamrityaiody §8%, about
3-(4-chloro-3-{[ (4-chl oropheny
(3,3-difludd 669%%,5‘@5@%91%@%%%%@%@?@11') the gnifgrh gl Fefithri3ag 424 mi of

(i somer 2) ﬂe@aﬁ@ ’fﬁ#ﬁrhp\gatér ancfg 49 ﬁﬁés Hi‘nfbvi) ()"f@b(?ium h?érgﬁléé-a?el(e Mﬁ(ﬁ‘&i‘h little at a
H3CCH3 . "H NVR (4 7 (d, 311),

0.85 (d, 311@)% Tl?@ Bgctipn @gxtemwsglsmyred aHQOC f_ow%hl 5@1 ceﬁ#ngm)? vomnmsobfer%were
118A 401

substantially removed under reduced pressure and the residue was diluted with water. The mixture
was acidified by addition of hydrochloric acid, and the aqueous phase was extracted three times
with ethyl acetate. The combined organic phases were dried over sodium sulphate, and
concentrated under reduced pressure, and the residue was dried under high vacuum. This gave
2.61 g of the title compound as a crude product which was not purified any further (diastereomer

10 ratio about 9:1).

LC-MS (Method 5): R, = 1.08 min, m/z = 259 (M-H)~ (minor diastereomer); R,=1.11 min, m/z =
259 (M-HY (major diastereomer).

"H-NMR (400 MHz, DMSO-dy): major diastereomer: 8 [ppm] = 0.76 (d, 3H), 1.17 (t, 3H), 2.54-
2.66 (m, 4H), 3.10-3.29 (m, 1H), 3.56 (d, 1H), 7.14-7.22 (m, 2H}, 7.22-7.32 (m, 2H}, 12.58 (br. s,
15 1H).

In a comparable manner (reaction temperature: RT to +40°C; reaction time: 9-12 h), the following

carboxylic acids were prepared from the corresponding esters:

Example 90A

(3R)-4,4,4-Trifluoro-2-(4-fluorophenyl}-3-methylbutanoic acid (diastereomer mixture)
HO O

H CI““

3

20

Diastereomer ratio about 9:1.

'H-NMR (400 MHz, DMSOQ-d,): major diastereomer: & [ppm] = 0.77 (d, 3H), 3.18-3.30 (m, 1H),
3.67 (d, IH), 7.17-7.24 (m, 2H), 7.39-7.47 {m, 2H), 12.78 (br. s, 1H).

Example 91A

25  (3R)-2-(4-Chloro-3-fluorophenyl)-4,4,4-trifluoro-3-methylbutanoic acid (diastereomer mixture)



(m 1H),

1.98-2.30 (m 3H), 2.46-2.60 (m 1H, partially obscured by

DMSO signal), C 2.70-2.80 (m 211), 2.80-2.93 from nethyl
3-(3-am no-4-chl orophenyl)- (m 111), 3#3-(s, 311), 3.78 (d,
4- met hyl pent anoate (enantiomer 1, Exanple 17A) 111), 7.02 (dd, 114),

7.34 (d,
7.36 (d,

and (4-chl orophenyl) (3, 3-dif | uopocycl opent ypacetic 111),
111), 7.44 (q, 4H), 9.78 (s, I#-1). acid (isonmer 2)

nmet hyl 3-(4-ch|oro-3-{[(4-ch|oro§heny1)

(3, 3-di fl uorocycl opent yfl acet yl | 8a¥nglp

R, =1.42 min; mz = 512/514 4-netHyl pe te (isomer 3)

10

15

20

Diastereomer ratio about 1:1.
GC-MS (Method 1): R,=4.79 min; m/z = 284 (M)".

'H-NMR (400 MHz, DMSO-d,): both diastereomers: & [ppm] = 0.80/1.19 (each d, 3H), 3.18-3.29
(m, 1H), 3.74/3.77 (each dd, 1H), 7.28 (d, 1H), 7.43-7.65 (m, 2H), 12.91/13.24 (each br. s, 1H).

Examples 92A — 95A

(4-Chlorophenyl)(3,3-difluorocyclopentyl)acetic acid (isomers 1 — 4)

HO O

By preparative HPLC on a chiral phase, 4 g (14.56 mmol) of the diastereomer mixture of
(4-chlorophenyl)(3,3-difluorocyclopentyl)acetic acid (Example 85A) were separated into the four
enantiomerically pure diastereomers {column: Daicel Chiralpak AD-H, 5 pm, 250 mm x 20 mm;
mobile phase: isohexane/(ethanol + 0.2% trifluoroacetic acid + 1% water} 95:5 (v/v); flow rate:

20 ml/min; UV detection: 230 nm; temperature: 25°CJ:

Example 92A (isomer I):

Yield: 682 mg

R, = 8.12 min; chemical purity >94%
[Column: Daicel AD-H, 5 um, 250 mm x 4.6 mm; mobile phase: isohexane/(ethanol + 0.2%
trifluoroacetic acid + 1% water) 95:5 (v/v); flow rate: 1.25 ml/min; UV detection: 230 nm;

temperature: 30°C].

LC-MS (Method 5): R=1.03 min; m/z =273 (M-H)".

O

)



(MtH)'.  H3CCH3 0 '11-NWR (400 MHz, DMSO- 40 HN Cl 0 (16): 5
[ppr = 0.67 (d, 311), 0.85 (d, 311), 1.21-1.35 (m 111), 1.45-1.58
(m 111), 1.72-1.83 119A (m 111), 1.8%92.20 (m 311), 1111 ill
2.28-2.43 (m 111), 2.47-2.60 (m 111, partially obscured by C

HVBO si gnalpNMR ($bo2MEQ, HMSO-dy): 8 [ppm] = 1.46-1.82 (m, 3H), 1.96-2.27 (m, 3H), 2.62-2.77 (m,
1H), 3.50 (d, 1H), 7.35 (d, 2H), 7.41 (d, 2H), 12.60 (br. s, 1H).

[op™ = -54.2°, ¢ = 0.490, methanol.
Example 93A (isomer 2):
5 Yield: 543 mg

R; = 9.53 min; chemical purity >97%
[Column: Daicel AD-H, 5 pm, 250 mm x 4.6 mm; mobile phase: isohexane/(ethanol + 0.2%
trifluoroacetic acid + 1% water) 95:5 (v/v); flow rate: 1.25 ml/min; UV detection: 230 nm;

temperature: 30°CJ.
10 LC-MS (Method 5): R, = 1.03 min; m/z =273 (M-H)".

"H-NMR (400 MHz, DMSO-dq): & [ppm] = 1.46-1.82 (m, 3H), 1.96-2.27 (m, 3H), 2.63-2.77 (m,
1H), 3.50 (d, 1H), 7.35 (d, 2H), 7.41 (d, 2H), 12.61 (br. s, 1H).

[odp™ = +53.0°, ¢ = 0.375, methanol.

Example 94A (isomer 3):

15 Yield: 530 mg

R, = 10.36 min; chemical purity >92%
[Column: Daicel AD-H, 5 um, 250 mm x 4.6 mm; mobile phase: isohexane/(ethanol + 0.2%
trifluoroacetic acid + 1% water) 95:5 (v/v); flow rate: 1.25 ml/min; UV detection: 230 nm;

temperature: 30°C].
20  LC-MS (Method 5): R, = 1.04 min; m/z = 273 (M-H)".

'H-NMR (400 MHz, DMSO-dy): § [ppm] = 1.21-1.34 (m, 1H), 1.34-1.45 (m, 1H), 1.76-2.17 (m,
3H), 2.27-2.42 (m, 1H), 2.60-2.75 (m, 1H), 3.49 (4, 1H), 7.35 (d, 2H), 7.41 (d, 2H), 12.60 (br. s,
1H).

[a]p® = -61.0°, ¢ = 0.340, methanol.

25 Example 95A (isomer 4):

Yield: 560 mg



from met hyl - 3- ( 3- am no- 4- chl orophenyl) - 314), 3.44 (s, 311), 3.75 (d,
111), 7.02 (dd, 111), 7.33 (d, 111), 4-nethyl pentanoate (enantioner

1, Exanple 17A) and (4-chl orophenyl) (3,18~di fl uorocycl opentyl)acetic
7.37 (d, 111), 7.44 (q, 411), 9.74 acid (isomer 3) (s, 111). - 126

- Exanpl e Ngg@4§§ﬁggggﬁ§&§ﬁﬁﬂpggg%naterials Anal ytical data nethyl
3-(4-chl oro-3-{[ (4-chl orophenyl) - LG M5 (Method 5):
(3, 3-di f | utFdeye Byéﬂt@@)hgéem %l%ﬂnnﬁbrcﬁmam)mobﬂe rRascy isohexape/igthgnol i 9.2%

= 512/ 514 tr‘flﬂxﬂg?(;abéﬂcpfcm an@%tv?atéri @93‘3(\!/\&;) flow rate: 1.25 ml/min; UV detection: 230 nm;
temperature: 30°C].

5  LC-MS (Method 5): R, = 1.04 min; m/z = 273 (M-H)".

'H-NMR (400 MHz, DMSO-dy): & [ppm] = 1.21-1.34 (m, 1H), 1.34-1.45 (m, 1H), 1.77-2.17 (m,
3H), 2.27-2.42 (m, 1H), 2.60-2.75 (m, 1H), 3.49 (d, 1H), 7.35 (d, 2H), 7.41 (d, 2H), 12.59 (br. s,
1H).

[o]p™ = +56.4°, ¢ = 0.485, methanol.

10 Example 96A

Methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoyl]amino} -
phenyl)-4-methylpentanoate (diastereomer I)

H,C._ _CH

O 3

HCS
cl
HN.___O

H3C”h, "/,,’

328 mg (1.23 mmol) of (25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoic acid were

15  dissolved in 17.5 m! of dichloromethane, 263 mg (1.97 mmol) of 1-chloro-N,N,2-trimethylprop-
l-ene-l-aminé were added and the mixture was stirred at room temperature for 30 min. 299 pl
(3.7 mmol) of pyridine and 315 mg (1.23 mmol) of methyl 3-(3-amino-4-chlorophenyl)-4-methyl-
pentanoate (enantiomer 1; Example 17A) were then added, and the reaction mixture was stirred
overnight. The reaction mixture was then concentrated under reduced pressure and the crude

20  product obtained was purified directly by preparative RP-HPLC (mobile phase methanol/water
80:20). This gave 237 mg of the target compound (38% of theory).

LC-MS (Method 5): Ry = 1.43 min; m/z = 504/506 (M--H)".

)



(MtH)+. H3CCH3 0 'H NWMR (400 MHz, DMSO- H3C' 4111 Cl d6): 5
[ppm = 0.68 (d, 3H), 0.86 (d, 3H), 1.21-1.35 (m 1H), HNO 1.45-1.58
(m 1H, 1.71-1.83 120A IS (m 111),.14185-2.20 (m 3H), 2.29-2.44
(m 111), 2.46-2.61 (m 111, partially obscured by d DVBO

signal ), ZIEWR%O(MHZ Qimo @ §prfaS = Bdsled, 319, 680 ( 3ud Bls.(a, IH)010-1.85 (m,
met hyl 3-(3-am no- 4- chl or opheny1)~-
1H), 2.48-2.58 (m, 1H, partially obscured by DMSO signal), 2.70-2.80 (m, 2H), 3.30-3.41 (m, 1H,
partially obscured by H,O signal), 3.42 (s, 3H), 4.12 (d, 1H), 7.01 (dd, 1H), 7.31-7.37 (m, 2H),

7.43-7.50 (m, 4H), 9.83 (s, 1H),
5  [alp®=+111° ¢ = 0.25, methanol.

Example 97A

Methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoyl}amino} -

phenyl)-4-methylpentanoate (diastereomer 2)

OHSC CH,
HCx
cl
HN. O
HyCr,,

10 255 mg (0.96 mmol} of (25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoic acid were
dissolved in 14 ml of dichloromethane, 205 mg (1.53 mmol) of 1-chloro-N,N,2-trimethylprop-
1-ene-1-amine were added and the mixture was stirred at room temperature for 30 min, 232 ul
(2.87 mmol} of pyridine and 245 mg (0.96 mmol) of methyl 3-(3-amino-4-chlorophenyl)-
4-methylpentanoate (enantiomer 2; Example 18A) were then added, and the reaction mixture was

15  stirred overnight. The reaction mixture was then concentrated under reduced pressure and the
crude product obtained was purified directly by preparative RP-HPLC (mobile phase
methanol/water 80:20). This gave 228 mg of the target compound (47% of theory).

LC-MS (Method 5): R, = 1.43 min; m/z = 504/506 (M+H)".

'H-NMR (400 MHz, DMSO-d;): & [ppm] = 0.67 (d, 3H), 0.80 (d, 3H), 0.85 (d, 3H), 1.71-1.82 (m,

20 1H), 2.47-2.58 (m, 1H, partially obscured by DMSO signal), 2.70-2.80 (m, 2H), 3.29-3.41 (m, 1H,
partially obscured by H,O signal), 3.43 (s, 3H), 4.12 (d, 1H), 7.01 (dd, 1H), 7.33 (d, 1H), 7.35 (d,
1H), 7.43-7.50 (m, 4H), 9.82 (s, 1H).



7.02 (dd, 1H), 7.34 (d, 1H), 4-nethyl pentanoate (enantioner 1,
Example 17A) 7.36 (d, 1H), 7.44 (q, 4H), 9.74 and

(4-chl orophenyl ) (3, 3-di fl uorocycl opentylpacetic (s, 111). acid
(i somer 4) Exanpl e 121A Met hyl

3-(4-chl ori }}%so{=[4(8a5,p3¢3)0 gzsgﬁle&gﬂc?r ophenyl)-4,4,4-trifluoro-3-nethyl bu

tanoyl [ am phenyl) | uor ocycl opropyl ) propanoate 5 and
nmet hyl

3- (4- chl or d&xample(98& 3R) - 2- (4-chl orophenyl) -4, 4, 4-trifluoro-3-nethyl bu
t anoyl [ am nol phenyl) -5, 5-di f|l uor ohexanoate - 127 - 330 ng (1.24

rrrml) of ( 2-4 4- )k ¢ I
e B e s
of 1-chl or@hwyl\];32@ypbbmrlhlsﬂbwdp{dlaﬁeﬁ@ﬂer1} am ne were added and the

m xture was stirred at roomtenperature for 30 mn. 300 ul 5 (3 71
mol ) of pyridine and 360 ng of the mxture consisting of nethyl
3-(3-am no4-chl or ophenyl)-3-(2 2 d|f| uocycl opr opyl ) propanoat e and
met hyl 3-(3-amn no-4-chl orgp&; di f | uor ohexanoat e (Exanpl e

59A), dissolved in 1 m o hl or 2 ere then added, and the
reaction mxture was stirHed fol0a W The reaction m xture

was then concentrated under reduced press ahd the crude product

obtained was directly purified chromatograph 10on silica gel (‘\
(rmobi | e phase cycl ohexane/ et hyl acetate 20: I's gave 479 ny of -
the m xture of the two target conpounds. L fethod 5): R1L = 1.33
mn; mz = 538/ 540/ 542 (M+H) +. Exanples 122A -

HyCr,,

45 mg (0.17 mmol) of (25,3R)-2-(4-chlorophenyl)-4,4,4-triflucro-3-methylbutanoic acid were
dissolved in 1 ml of dichloromethane, 36 mg (0.27 mmol) of 1-chloro-N,N,2-trimethylprop-1-ene-
l-amine were added and the mixture was stirred at room temperature for 30 min. 41 pl
(0.51 mmol) of pyridine and 50 mg (0.17 mmol) of tert-butyl 3-(3-amino-4-chlorophenyl)-3-cyclo-

10 propyipropanocate {enantiomer 1; Example 30A), dissolved in 1 ml of dichloromethane, were then
added, and the reaction mixture was stirred for another 1 h. The reaction mixture was then O
concentrated under reduced pressure and the crude product obtained was directly purified
chromatographically on silica gel (mobile phase cyclohexane/ethyl acetate 20:1). This gave 78 mg
of the target compound (85% of theory).

15 LC-MS (Method 7): R, = 1.52 min; m/z = 542/544 (M-H)".

Example 99A

teri-Butyl 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl}-4,4,4-trifluoro-3-methylbutanoylJamino} -
phenyl}-3-cyclopropylpropanoate (diastereomer 2)



476 ng of the m xture of methyl 3-(4-chloro-3-

{[(2S, 3R)-2-(4-chl orophenyl)-4,4,4-trifl uoro-

153- net hyl but anoyl ] am nol phenyl) - 3- (2, 2-1da% | uor ocycl opr opyl ) pr opanoat
| uor o- 3- met hyl but anoyl ] am no

e and net hyl 3-(4-chl oro-
3-{[(2S, 3R) - 2- (4-chl or ophenyl) -4, 4, 4- tg+
} phenyl) -5, 5-di fl uor o- hexanoa&ﬁ (Féa "' 121A) were separated further
by preparative HPLC on a ghtr ase [jcol um: Daicel Chiral pak AZ-H,
5 um 250 nmx 20 mm nobife as. 2 pe/ i sopropanol 95:5 (v/v);
flowrate: 15 m/mn; UVH@Qectpon perature: 30C]. The
material initially 20 obtained for peak 2 peak 3 was conbi ned and
t hen separated by another preparative HPLC™ a~¢chiral phase [col um:
Dai cel Chiral pak AD-H, 5 um 250 nmx 20 mr}\I nobi | e phase:

i sohexane/ i sopropanol 95:5 (v/v); flow rat ! @ /mn; W detection:
220 urn, tenperature: 30C]. - 128 - Exanple
3-(4- chloro3{[(28 3R) - 2- (4- chl or ophenylg; 4,
tanoyl ] am no}- phenyl)-5,5-difl uorohexanoat
FF C 5 Yield: 100 rrg 8.42 mn; chem cal
[ Col um: Daicel AZ-H, 5 pm 250 mmx 4.6 e

i sohexane/ (i sopropanol + 0.2%trifluoroacetiFc acid + 1% water) 95:5
i(vlv); flowrate: 1 m/mn; UV detection: 220 nm tenperature: 30C.

10 LC- M5 (Method 5): Ittt = mz = 540/ 542 (MrH)+. 111-NWR
(400 Mz, M}B@gd@) 5 Em{OBFﬁﬁ (2S 35) ggl %laorog@_ln_yl) 4.4, 445ﬂv€qro 331ubthy1121tqlgmzac512were
(m 2H), Zdﬂﬁilw%d%) 2§I{p0f &f&hlo%&ﬂa@é loy n%g@e?lll rn%ﬁ’olpé(f 1YRG, wﬂﬂ%ﬂlethylprop 1-ene-
2.69-2.78 1H), 3. (m 1H, "obscured by
H20 si gnal § amgle4ger(esaddgql.|)and 4hqzm§t@re VB stlryedlat (‘Qgpgl teppefature g7 3¢ gnin. 108 ul
NEt Ly |7 42 (taa iy of fiate>Ra(1 $6D 0.3 8hofiSor AFbutyl 3-EXAR-Lcrtérdphenyl)-
3- (4 chl or 3<gcléfrépremnofe (ehantivsr GpRamydy 34A0 disselrdds inud md-o8 -dinbtongrhdshane,

tanoyl ] am Qr%leﬂﬂ&”é’djd@&,%n? Eh%ir};@ch&{ %%&&gr&%gtsgrréddilo?‘ g&oﬁ'{e??rﬂ?ﬁ"hg )eacti_onjn%gtufe was

then concentrated under reduced pressure and the crude product obtained was directly purified

22A Met hyl

L A-t L f 1 uoro-3-net hyl bu
eonmer 1)

99% >99% de

chromatographically on silica gel (mobile phase cyclohexane/ethyl acetate 20:1). This gave

10 206 mg of the target compound as a colourless o0il (85% of theory).
LC-MS (Method 7): R;=1.53 min; m/z = 542/544 (M-H)".

'H-NMR (400 MHz, DMSO-d,): & [ppm] = 0.03-0.11 (m, 1H), 0.17-0.34 (m, 2H), 0.45-0.55 (m,

1H), 0.80 (d, 3H), 0.88-1.00 (m, 1H), 1.21 (s, 9H), 2.14-2.24 (m, 1H), 2.47-2.57 (m, 1H, obscured

by DMSO signal), 2.58-2.66 (m, 1H), 3.29-3.44 (m, 1H, partially obscured by H,O signal), 4.14 (d,
15 1H), 7.11(dd, 1H), 7.37 (d, 1H), 7.40-7.51 (m, 5H), 9.82 (s, 1H).

The compounds listed in the table below were prepared in an analogous manner:



Yield: 96 ng R, = 10.14 mn; chemcal purity >94% >99% de [ Col um:
Dai cel AZ-H, 5 um 250 nmx 4.6 mm nobile phase:

| sohexane/ (i sopropanol + 0.2%5trifluorogagetic acid + 1% water) 95:5
(vliv); flowrate: 1 m/mn; UV detection: 220 nm tenperature: 30(C.

LC-MS (Method 5) R =1.33 mn, mz = 540/542 (MFLI)+. TT1-NVR (400
MHz, DMBO- d@;amlé,e [ ppn] Nanwf%wcwefssqq}wg wakrify, 3H Anﬁytwl datdy (m
2|_|) y 2 46' . UU \ II J.II |JG.I L I aI I y Ubbbul cu Uy L}IVDU I gllal } y 2 US 2 78

(m 111), B.20- 3. BO sérebutdl Bl chBr@8-{R283R)IM4-40d-1, | obscured by 1120
signal), 3|46 (s,|311), 4. d 7 .14 111), 7.37 (d, 111),
7.41 (d, 1L1), 7.43- 7311%1@’%)(%%’4%&%‘)“0‘%‘“? Ybéltan‘gﬁﬁ) Exanpl e 124A Met hyl

3- (4-chl or o0- 3- { [ ( RemidR)phéml)-ahhannphenydydprdpatiodté | f | uor o- 3- et hyl but
anoyl | am np}- phenyl)-3-(2, 2-di fl uorocycl opropyppr opanoate (isomer |)
- 130 - FT C () d: 124 ny
CH,

CH, ©
N
H,C” O

Cl LC-MS (Method 7):
100A R, = 1.56 min; m/z = 556/558
(M-H)".
from ters-butyl 3-(3-amino-4-chlorophenyl)-
3-(1-methylcyclopropyl)propanoate and (25,3R)-
2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoic
acid
tert-butyl 3-(4-chloro-3-{[(2S,3R)-2~(4-chloro-
phenyl)-4,4 4-trifluoro-3-methylbutanoyl]-
amino} phenyl)-4-methoxy-4-methylpentanoate
CH
HC [ °
,C2] 0
CH, 0O
HBC>|\
H,C 0
Ci LC-MS (Methed 5):
101A HN O R,= 1.48 min; m/z = 574/576
(M-H)".
HyCra,, "M©\
F

from fert-butyl 3-(3-amino-4-chlorophenyl}-
4-methoxy-4-methylpentancate and (25,3R)-
2-(4-chlorophenyl)-4,4 4-trifluoro-3-methylbutanoic

acid

-



i on:
538/

signal), 3
114),
3-(4-chlor
t anoyl ] am
2) -
i sohexane/
(vliv); flo
LC- M5 (Met
111-NWR (4
1H), 1.38-
3.28-3.58

4.12 (d, 1
(s, 1H.
3-(4-chlor
tanoyl ] am
(di astereo
(28, 3R) - 2-

mg (0.13 m
3-(3-am not

119 ng (O.
0-0H 7-aza
hexaf | uoro
stirred at
the m xtur
conponent s
the title

mn; in/z

wer e prepa
Nane/ St ruc

m n;
mm nobi |l e phase:
uoroacetic acid + 1% water) 95:5 (NbV);
220 nm temmrﬂure
40 (M
1E’EE'6“F(‘?r

Oll

7. 43¢

131
[ Col um: D

E

chem

cal purity >96% [ Col umm: Dai cel

i sohexane/ (i sopr opanol

30Q] .

+ 0.
flow rate:
LC- M5 (Met hod 5):

AZ-H, 5 um 250 mm
2%

I m/mn W
R=1.34 mn;

(400 NFz, DNVBO d6):
111}‘amff53'8'%"§§f3(rﬂ?g Tf‘f’flaisz 01-

24.?'1%‘9‘% =0.80 (d,

m
50 (s
7.50
D-3-{[(
no}- ph
Yi

—~ -

Ai cel

w rat e:
hod 5):
DO MHz,

m 1H,
H) 1024, 2
xanpl e
p- 3-{[ (
nol phen
ner m X
4-chl o
mol ) of
4-chl o
31 mmol
benzotr

room-t

i sopro

1.52 (n

phospha

y O LO J 34 \Hl lll PdILIdIIy U

maatm)m (4 TBlofel3-{[(2§,3R) 2-@2hlokd,

e s

winbhﬂwm 261cmlddr¢b@élwmllxpwmwp
| d: 118 ngy Rt 9.47 mn; chemc

X 4 6 mm nobil
F| uor oaceti c aci
i : 220 nm

338/ 540 (NHHr

o,

DVEO- d6)
1H),

1 (dd, 1H), 7.40 (‘a
126A tert-Butyl
2S, 3R) - 2- (4- chl Bg@p!

)

ture) A solution
rophenyl)-4,4,4-tri
tert-butyl

rog S0 by (B dmdl LA HALQSHE! fout
| aZ-(ll-fldorydyblopropy@iprapamdayyand (288 )m

ERCRT NN NI

dafg 1)
DLUICU Uy

H20
111), 7.41 (d,
2bA Met hyl
rifluoro-3-nmethyl bu
ropanoate (isoner
al purity >99%
e phase:
H + 1% water) 95:5
[ enperature: 30C].

1.06-1.18 (m

gégfsz?@“%s@d’%osm ,

. B =146 1Bid) 1n/z0= BP/562

'@4f%oro-3-nethylbu
panoat e
ol ) of
but anoi ¢ aci d, 45

y1) - propanoat e,

UI

in1lm of DVF was
pacti on had ended,

103A

Ar i g MRG0l Btk Sl FpT 2

H,C

Q H,C CH

3

H,C

from methyl 3-(3-amino-4-chlorophenyl)-
3,4-dimethylpentanoate (enantiomer 1,
Example 50A) and (+)-(25,3R)-2-(4-chlorophenyl)-

4.4 4-trifluoro-3-methylbutanoic acid

e was directly, w thoutacifiurt her work-up, |{separated into its
by preparative HPLC This oave 19 ng (2h% of theory) of

conpounhﬂa al; S0 Qb ca Lo 1od 5): 12t = 1.47

= 592/ 5 g%?f& @g;#ﬁz (u g-NE in the table bel ow

red in pr, ﬁbhs:iflug@u‘smnfh}'ﬁh@ﬂnoyllamm@@hen)@(aml e

L ure/ St 127A

LC-MS (Method 7):
R;=1.48 min; m/z=518/520
(M+H)",

'H-NMR (400 MHz, DMSO-
ds). & [ppm] = 0.56 (d, 3H),
0.81 (dd, 6H), 1.29 (s, 3H),
1.82-1.93 (m, 1H), 2.58 (d, 1H),
2.77 (d, 1H), 3.30-3.44 (m, 1H),
3.33 (s, 3H), 4.12 (d, 1H), 7.12
(dd, 1H), 7.33 (d, 1H), 7.43-
7.50 (m, 5H), 9.81 (s, 1H).




(di astereo

ner

3-(4-chloro-3-{[(2S, 3R)-2-(4-chl oro-
phenyl)-4,4,4-trifl uoro-3-net hyl but anoyl1ami nol -
phenyl ) - 3-cycl obut yl propanoat e from(+/-)-tert-butyl

3- (3-am nof

2- (4-chlor
OS N --

LC M5 (th
DVS0- d6):
(2s, toget
2.06 (m 1
11-), 3.35¢
11-1), 7.3

H3C H3CO 3-cycl obutyl propanoate tert-butyl

4-ch|oropheﬁ§ .
obERe) - 4, 4 “tefﬁt’F‘FHHF@“EF“H‘éFWWB‘Eﬁ anoi pApalyicaldatg; ¢y re)
—F—an eH-3—+3th " 1H44t o6 t+—(25 3R~
nod 5): | methy 3HA&RIond-B1[ (.’ﬂﬂ IR)2-@5Blofddhetlyl)- 111- NVR (400 MHz,
both dj a %T gg 311), 1.15/1.18
ot 911) A FERRSne Ry bl logingyelpnyf | 110 1Y 5
11), 2.[16- ZSQ&dlﬂhylﬁ&ﬂahoata(cﬁ%teEea%&er 2H), 2.76- 2.87 (m
3.45 (m 114), 4. 1%/(? 14 (2d, together 1hGMS M@lpdSt,
A (d, 111), o R, = 1.48 min; m/z = 518/520
H,G CH, N
HCsg (M+H)".
'H-NMR (400 MHz, DMSO-
C
dg): & =0.57 (d, 3H),
oa HNL O 6): 8 [ppm] (d, 3H)
0.81 (dd, 6H), 1.29 (s, 3H),
H,Co,, 10, 1.80-1.92 (m, 1H), 2.58 (d, 1H),
. E 2.77 (d, 1H), 3.29-3.46 (m, 1H),
; CU 1335, 30), 4.12 (d, 1H), 7.12
(dd, 1H), 7.33 (d, 1H), 7.42-
from methyl 3-(3-amino-4-chlorophenyl)-
7.50 (m, 5H), 9.81 (s, 1H).
3,4-dimethylpentanoate {enantiomer 2,
Example 51A) and (+)-(25,3R)-2-(4-chlorophenyl)-
4,4,4-trifluoro-3-methylbutanoic acid
methyl 3-(4-chloro-3- {[(25,3R)-2-(4-chlorophenyl)-
4,4,4-trifluoro-3-methylbutanoyllamino}phenyl)- |y Cc.MS (Method 5):
3-cyclobutylbutanoate (diastereomer 1) R,= 1.51 min; m/z = 530/532
(M+H)".
Q H3C 1
H.C H-NMR (400 MHz, DMSO-
I~
0 ds): & [ppm] = 0.80 (d, 3H),
cl 1.31 (s, 3H), 1.44-1.53 (m, 1H),
105A 1.53-1.67 (m, 3H), 1.67-1.78
(m, 2H), 2.46 (d, 1H), 2.47-2.60
(m, 1H, partially obscured by
DMSQ signal), 2.70 (d, I1H),
3.36-3.46 (m, 1H), 3.38 (s, 3H),
from methyl 3-(3-amino-4-chlorophenyl)- 4.12 (d, 1H), 7.10 (dd, 1H),
3-cyclobutylbutanoate (enantiomer 1, 7.34 (d, 1H), 7.42-7.51 (m, 5H),
Example 52A) and (+)-(25,3R)-2-(4-chlorophenyl)- 9.81 (s, 1H).
4.4 4-trifluoro-3-methylbutanoic acid

()



7.36-7.53 (m 511),

phenyl) - 4-
H3C

9.79/9.80 (2s, together 114). - 134 - Exanple
Nane/ Structure/ Starting materials Analytical data tert-butyl
3-(4-chloro-3-{[(2S,3R)-2-(4-chl oro- -117-
phenyl)-4,4,4-trifl uoro-3-nethyl butanoyl | am no} -
Cycl opr ppy! but anoat € ngl astereoner m xfure) A CH3
xample Name/Structure/Starting materials Analytical data
methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl) LC-MS (Method 5):

4.4 4-trifluoro-3-methylbutanoyl]amino } phenyl)-

3-cyclobutylbutanoate (diastereomer 2)

O H,C

H,C..

R, = 1.51 min; m/z = 530/532
(M+H)".

'H.NMR (400 MHz, DMSO-
dg): & [ppm] = 0.81 (d, 3H),
1.31 (s, 310), 1.43-1.53 (m, 11D,

Cl
HN o
H3C’I;, "'I,I
F F Q
F
CH,

from methyl 3-(3-amino-4-chlorophenyl}-4-methyl-
pentanoate (enantiomer 1, Example 17A) and
(28,3R)-2-(4-ethylphenyl)-4,4,4-trifluoro-

3-methylbutanoic acid

Cl 1.53-1.67 (m, 3H), 1.67-1.78
106A HN. 20 (m, 2H), 2.46 (d, 1H), 2.46-2.59
HCr, A, (m, 1H, partially obscured by
©\ DMSO signal), 2.70 (d, 1H),
F | F cl 3.36-3.46 (m, 1H), 3.40 (s, 3H),
4,12 (d, TH), 7.10 (dd, 1H),
from methyl 3-(3-amino-4-chlorophenyl)- 7.34 (d, 1H), 7.43-7.50 (m, 5H),
3-cyclobutylbutanoate (enantiomer 2, 9.81 (s, 1H).
Example 53A) and (+)~(25,3R)-2-(4-chlorophenyl)-
4.4 A-trifluoro-3-methylbutanoic acid
methyl 3-(4-chloro-3-{[(25,3R)-2-(4-ethylphenyl)-
4,4,4-trifluoro-3-methylbutanoyl]amino}phenyl)- || g (Method 5):
4-methylpentanoate (diastereomer 1) R, = 1.48 min; m/z = 498
OHsc CHy (M+H)".
HCso 'H-NMR (400 MHz, DMSO-
ds): 6 [ppm] = 0.68 (d, 3H),
0.79 (d, 3H), 0.85 (d, 3H), 1.17
107A (t, 3H), 1.70-1.84 (m, 1H), 2.45-

2.64 (m, 3H, partially obscured
by DMSO signal), 2.70-2.80 (m,
2H), 3.28-3.39 (m, 1H, partially
obscured by H,O signal}, 3.42
(s, 3H), 4.06 (d, 1H), 6.98 (dd,
1H), 7.21 (d, 211), 7.30-7.39 (m,
4H), 9.73 (s, 1H).




H3CZ0 40 LC-MS (Method 5): C  128A Rt = 1.62 mn; nlz = 556/558
HN. -- ----- 7 (MH H3C ",,,,...--,1/4 F C F from
tert-butyl 3-(3-am no-4-chl orophenyl)- _113-
Example Name/Structure/Starting materials Analytical data
methyl 3-(4-chloro-3-{[(2S,3R)-2-(4-chloro- LC-MS (Method 5):
3-fluorophenyl)-4,4,4-irifluoro-3-methylbutanoyl]- |Re= 1.43 min; m/z = 522/524
amino}phenyl)-4-methylpentanoate (M+H)".
(diastereomer 1) 'H-NMR (400 MHz, DMSO-
g BN d,): 6 [ppm] = 0.68 (d, 2.77H,
H,C major diastereomer), 0.84 (t,
O
6H), 1.25 (d, 0.23H, minor
Cl diastereomer), 1.71-1.84 (m,
108A HN.__0 1H), 2.46-2.60 (m, 1H, partially
H,Cuny,_ Ao, F obscured by DMSO signal),
C[ 270-2.81 (m, 2H), 3.36-3.49
F F ci (m, 1H), 3.43 (s, 3H), 4.15 (d,
F

from methyl 3-(3-amino-4-chlorophenyl)-4-methyl-
pentanoate (enantiomer 1, Example 17A) and
(25,3 R)-2-(4-chloro-3-fluorophenyl)-4,4,4-trifluoro-

3-methylbutanoic acid

1H), 7.02 (dd, 1H), 7.29-7.38
{m, 3H), 7.50 (dd, 1H), 7.63 (t,
1H), 9.87 (s, 0.925H, major
diastereomer), 10.01 (s, 0.075H,

minor diastereomer) (85% de).

109A

methyl 3-(4-chloro-3-{[(25,3R)-4,4,4-trifluoro-
2~(4-isopropylphenyl)-3-methylbutanoyl]amino} -
phenyl)-4-methylpentanoate (diastereomer 1)

Jie

CH,

HC

from methyl 3-(3-amino-4-chlorophenyl}-4-methyl-
pentanoate (enantiomer 1, Example 17A) and
(25,3R)-4,4,4-trifluoro-2-(4-isopropylphenyl)-

3-methylbutanoic acid

LC-MS (Method 5):
R,= 1.54 min; m/z = 512/514
(M+H)".

'H-NMR (400 MHz, DMSO-
ds): 6 [ppm] = 0.68 (d, 3H),
0.79 (d, 3H), 0.85 (d, 3H), 1.19
(d, 6H), 1.71-1.83 (m, 1H),
2.45-2.58 (m, 1H, obscured by
DMSO signal}, 2.70-2.80 (m,
2H), 2.81-2.93 (m, 1H), 3.28-
3.39 {m, 1H, partially obscured
by H,O signal), 3.42 (s, 3H),
4.07 (d, 1H), 6.98 (dd, 1H),
7.24 (d, 2H), 7.31-7.41 (m, 4H),
9.73 (s, 1H).

/"‘"\\
N/



4-cycl opropyl but anoate and (+)-(2S, 3R)-

2- (4-chl orophenyl)-4,4,4-trifl uoro-3-nethyl butanoic
Exanpl e Nanme/ Structure/ Starting materi aliggAnal yti cal

3-(4-chloro-3-{[(25,3R)-2-(4-chl orophenyl) -

4,4, 4-trif
3-cycl opro
(di astereo
mz = 530/

acid - 135-
data 129A et hyl

from methyl 3-(3-amino-4-chlorophenyl}-4-methyl-
pentanoate (enantiomer 1, Example 17A) and
(25,3R)-4,4,4-trifluoro-2-(4-fluorophenyl}-

3-methylbutanoic acid

uor o- 3- neth but anoyl | am noj} phenyl) -
pyAmpl et hyI lgel’ééﬂl‘&gg BALSIST  HN ﬁ%‘!ﬁ"@} data » F
el d.bl cf U III)\L Ul C) \/I L\/' IVD \IVIELIIUU -’) r( - J. ‘-l-v IIIII
532 (M FH) + propyl-2- net hyl propanoat | gl@481S (Methed 5):
R,=1.36 min; m/z = 488/490
methyl 3-(4-chloro-3-{[(2S,3R)-4,4,4-trifluoro- | (M+H)".
2-(4-fluorophenyl)-3-methyibutanoyl]amino}- 'H-NMR (400 MHz, DMSO-
phenyl)-4-methylpentanoate (diastereomer 1) d,): 5 [ppm] = 0.68 (d, 2.77H,
OH3C CH, major diastereomer), 0.80 (d,
HE,C:\0 3H), 0.85 (d, 3H), 1.25 (d,
0.23H, minor diastereomer),
Cl
1.71-1.83 {m, 1H), 2.45 (m, 1H,
110A

obscured by DMSO signal),
2.70-2.81 (m, 2H), 3.28-3.40
{(m, 1H, partially obscured by
H,O signal), 3.42 (s, 3H}, 4.11
(d, 1H), 7.00 (dd, 1H), 7.22 (t,
2H), 7.31-7.37 (m, 2H), 7.44-
7.54 (m, 2H), 9.80 (s, 0.925H,
major diastereomer}, 9.93 (s,
0.075H, minor diastereomer)

(85% de).




Ir from et hyl

3- (3-am no- 4- chl orophenyl) - 3- cycl oand

(+)-(2S,3R) -2-(4-chl orophenyl)-4,4,4-trifluoro3-nethyl butanoie F
- 136 - Exanple Nane/ Structure/ Starting-roaterials Anal ytical data
130A 4,4, 4-trifl uoro 3 nmet hyl but anoyl ] am no 3 -cycl opr opyl but anoate 0

H3C propyl
3-(4-chlor
3-(3-am nof

3- et hyl but

"4, F and

ot pe

S SR 321”?% %1‘.?"6@6%1‘1‘@%911“}@‘“%0/

ApYKtiL Apig

‘I-L.ITIU
anoi ¢
} Cl is

111A

optreny)=3=cycto2=—(4=chtoropteny]

| inktRyl. 3- H@zh}ércaa{{i’f ¢E4—trbﬂluo®-3—msethyl— -

&-ﬂ-ﬁ(,g,étr%ﬁ?ofoemyﬁﬁl%he'ﬂbu%no ¥anz1no)C|

phenyl]-4-methylpentanoate (diastereomer mixture)

JO ACHs
HSC\O
Cl
HN.___O
H,C
F—T~F
F
F7IF
F

from methyl 3-(3-amino-4-chlorophenyl)-4-methyl-
pentanoate (enantiomer 1, Example 17A) and
4,4 4-trifluoro-3-methyl-2-[4-(2,2,2-trifluoroethyl)-

phenyl]butanoic acid (diastereomer mixture)

44 A=trifituoros
- F (di astereoner

LC-MS (Method 5):
R;=1.40 min; m/z = 552/554
(M-+H)".

()

~



LC-MS (Method 5):

131A 2-(1- Met hyl cycl opr opyl ) et hanol

of zinc/copper pair were taken up in 50 1 -of diethyl

R --=1.41 nilz = 516/ 518 (

H3C..7c,. CH 51

mm

m (92.9 nmol) of chl or oi odonet hane were added at
5.84 m (58.1

di et hyl et
ended, the
t enper at ur
w th sucti
repeatedly
with satur
dried over
reduced pr
on silica
gave 3.58
(Met hod 1)
S [ppn
(t, 111),

was obtain

:Nane/ St ruct

tert-butyl

but - 2- enoag

M+H) +.  Exanpl e
1.23 g (87.1 mmol)
ether, and 6.76

roomtenperature.

h%’fa,m%

) of _3-nethylbut-3-en-1-o], diss
Fe t h@%#lnééﬁiwﬂaﬁéwﬁgémamrta& the

blved 1n 10 nm of
é%ﬂimqabﬁlﬁtﬁad

e overn
on t hr oug
wth dje
at ed aq
magnes
BsSsur e.

gel (no
g (62%
R1= 1}
D. 24- 0.

1.53 (t
ed anal
ure/ St

s

[ x|
—m I\L tHe—wWas IIC(J.L Cu LU ‘-fU\/ (J.IIU

gi&thyl Af4- ﬂﬂorﬁ-@Ql{(ﬁﬂ aR)-2-he(2ediflidron
esel r Ki. e eI
g PEREH B R AR
ueouﬁalﬁplqlamhﬁbjph@@nmaahﬁp@wnbm on
um sul phate and then concentrate
The resi da@sisPHf U RS purifie
bi | e phagq;cyqﬁﬁhexane/ethyl acet
of theony? the title conpound.
23 100 (Mt 11-1-NWR
P9 idrzr’lxo 34 (m 211), 1
L 211), m 214). The f
pgously to Synfhe [Exanpl e 1A:
arting material sl Anal ytical data
(1- net hyl cycl dp )- R=3.86
C 114-N DVBO- d6) :
H.Cu.,,

Nai r .

)
"y »

F

from methyl 3-(3-amino-4-chlorophenyl)-
4-methylpentanoate (enantiomer 1, Example 17A)
and (2S5,3R)-2-[4-(2,2-difluorocyclopropyl)phenyl]-
4 4 4-trifluoro-3-methylbutanoic acid

(diastereomer mixture)

was filtered off
guhr was washed

res were washed
and with water,

d to dryness under
d by chronmat ogr aphy
ate 10:1). This

137 - GC-Ms
(400 MHz, DMSO- d6):
05 (s, 311), 1.37
Ol | owi ng conpound
Exanpl e
L@MS\(Me(tMtshod 6) :

:{2 &1 19 Zinm s a6/548

(M+H)".




(400 132A

H33C0CH3 fromtert-butyl
acetate and 2-(1-nethyl cycl opropyeet hanol

(triphenyl
5 [ppn

- V- phosphanyl i dene) -
= 0.25-0.31 (m

211), 0.31-0.37 (m 211), 0.98 (s, 311),120.43 (s, 914), 2.06-2.11 (m
211), 5.76-5.83 (m 113), 6.72-6.82 (m 114). The foll ow ng conpound
was obt ai ned anal pgously to Synt hesi s Exanple 4AI5K  Exanpl e
Narre/ St r uct Exanpe art i n W%F‘F%‘F@/ Sﬁé‘f‘é‘lﬂgﬁa@a’!al%at a :LéBﬂYt"é’ﬁl dpfat v
(2E/ Z)'3'( J am IIU -r \.’III U[ UlJIICII J.} I_\/ ,\VIF.J \l\VCLIIUU J
4- (1-met hyl cycl opf op% %)tatét(?,z{[ég(g% ?(ﬁezt—bu%ﬂp%%nyrﬂ DCJMSF(MaRod 5):
(Me11) 1. c R;=1.52 min; m/z = 526/528
4,4 4-trifluoro-3-methylbutanoyl]amino}-4-chloro- |7t °° Toin, m/z =
phenyl}-4-methylpentanoate (diastereomer 1) (M+H)".
OH3C CH, 'H-NMR (400 MHz, DMSO-
H.C dg): 8 [ppm] = 0.68 (d, 3H),
IV
0 0.79 (d, 3H), 0.85 (d, 3H), 1.27
cl (s, 9H), 1.70-1.84 (m, 110),
2.46-2.58 (m, 1H, partially
113A

from methyl 3-(3-amino-4-chiorophenyl)-4-methyl-
pentanoate (enantiomer 1, Example 17A) and
(25,3 R)-2-(4-tert-butylphenyl)-4,4 4-trifluoro-

3-methylbutanoic acid

obscured by DMSO signal),
2.70-2.80 (m, 2H}, 3.28-3.39
(m, 1H, partially obscured by
H,0 signal), 3.42 (s, 3H), 4.08
(d, 1H), 6.98 (dd, 1H), 7.31-
7.43 (m, 6H), 9.72 (s, 0.96H,
major diastereomer), 9.86 (s,
0.04H, minor diastereomer)

(92% de).

—
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g

O



CH3 V (400 MHz, DWMSO d6):
0.17-0.24 (m 2H)
S1
fromtert-butyl

211),
5.40 dC
1H),
but - 2- enoa
tert-Butyl
3-(3-am no

7.17 (d,

(br.

0.85 (s,
5.82 (s,

3H), 1.46 (s,

2H) ,

H3C H3C0 1101 5 [ppni

911),
1H), 6262 NH 2 (dd, 111),
(2E) - 4- (1- et hyl cycl opr opy1l) -

= 0.04-0.10 (m
3.02 (s, 2H),
6.88 (d,
111) .

te and
Example

b- br onp- 2-chl oroani I.i ne 138 -

Name/Structure/Starting materials

Exanpl e 134A
Analytical data

A lal
Fa=-CIlinmu

opteny ) —4=-(t=methytcyctopropyf+

methyl 3-(4-chlore-3-{[(25,3R)-2-(4-chloro-
3-methoxyphenyl)-4,4,4-trifluoro-3-methyl-
butanoyljamino} phenyl)-4-methylpentanoate

(diastereomer 1)

Y + Lo 1D
uldiiatl © Ulro

LC-MS (Method 4):

114A R;=2.91 min; m/z= 534/536
(M+H)".
from methyl 3-(3-amino-4-chlorophenyl)-4-methyl-
pentanoate (enantiomer 1, Example 17A) and
(25,3 R)-2-(4-chloro-3-methoxyphenyl)-
4.4, 4-trifluoro-3-methylbutanoic acid
methyl 3-(4-chloro-3-{[(2S,3R)-4,4,4-trifluoro- | LC-MS (Method 5):
3-methyl-2-(4-methylphenyl)butanoyl]amino}-  [Rc=1.40 min; m/z = 484/486
phenyl)-4-methylpentanoate (diastereomer 1) (M+H)".
H,C_-CH '"H-NMR (400 MHz, DMSO-
H3C\O ds): & [ppm] = 0.68 (d, 31),
0.79 (d, 3H), 0.85 (d, 3H), 1.70-
™~
Cl 1.84 (m, 1H), 2.29 (s, 3H), 2.48-
1154 HN. ~C 2.57 (m, 1H, obscured by
H,Co, - DMSO signal), 2.70-2.80 (m,
Q 2H)}, 3.29-3.40 (m, I1H, partially
F F CH obscured by H;O signal), 3.42

from methyl 3-(3-amino-4-chlorophenyl)-4-methyl-
pentanoate (enantiomer 1, Example 17A) and
(25,3R)-4,4,4-trifluoro-3-methyl-2-(4-methyl-
phenyl)butanoic acid

(s, 3H), 4.05 (d, 1H), 6.99 (dd,
1H), 7.18 (d, 2H), 7.29-7.38 (m,
4H), 9.73 (s, 0.94H, major
diastereomer), 9.87 (s, 0.06H,

minor diastereomer) (88% de).




187 ny

(0.58 Mol ) of tert-butyl

(2E/ Z) - 3- (3- am no- 4- chl or opheny1) - 4- (|
2-enoate were dissolved in 10
mol ) of platinum(IV) oxide were added. At RT,

- met hyl cycl opropyl ) but- 5
of ethyl24acetate, and 11 ng (0. 06
the reaction m xture

m

was stirred_under|an atpnosphere of l){dro gen_ at at m)sRherl C .pressure
overni ght . | BfStHer 11 %wafmta ‘B?mﬂf"'m'%un(l /5‘ re

added, andirttremrture—was—thenonce nore—stirred—=a urrder—an

at nospher e| of hydrogmtlat3-attcmcsp43e{r[11263ﬁ}é£%clﬂerooverE{:%E% Eldﬁ
reaction nxture J\?S of thﬁlI E&gdﬂuo {hlsuct % od 3):

ki esel guhr| and 1Pt REP AFR; She Y Rrateyy MR- gav ind Gy w5 (S19%
of theory)|of the targe5m1mmher|yn1)d4-mh1€ylb®tz(nbhéhod 5 .= 1.37 mn;

nih = 324 (MrH)i . | ' H NVR (400 , d6): 5 [ppMME0. 10--0.03

(m 1H), -0.03-0.D4 (m 1H) (d’ai%"eem% (m 2H), 0.95 (s, 311), 1.27
(s, 911), 1.40-1.p2 (m 211)§C 2. %4}432 33 (m 1H, Z.HNMRSGIOQMHAIDMSO—
partially obscured by DIVISQ) I gn 2.95-3.05 (m : 9

211), 6.41|(dd, 11)., 6. 7.05 15(d, 1 ‘}ﬁ}ﬂ@p‘?’ﬁTP%W%ﬁL
conpound was prepar eH3a t nt hesi s ExafpRe (D9, 0.85 (4,398, 1.70-
Exanpl e Nane/ Stru:ture/ Starting aI S Analytic lgg?&l%}g%-% (s, 3H), 2.45

(di ast er eoper

3-(4-chlor
tanoyl | am
tert-butyl
4- (1- met hy
(29, 3R) - 2-
m xture) C|
mz = 570/

CH B H3C H3QO0 tert-

D- 3:4 ( PS, 3R) - 2- (4-chl org hen%l ) -4, 4, 4-t 259 uRrier, §arﬂﬁt}h))bh&!pbd
ho}="“bhenyl ) - 4- (- 1- met hyt propyl ) but #anoate fro
3- (3-am no- 4-chl or ophenyl) by DMSO Slgnal) 2.70-2.81 (m,
cycl opfopyl ) but anoattCu,,, ", CHy  1om), 3.28- 341 (m, 1H, partially
4- chl of ophenyl) - 4, 4, 4- trlfIUm met hyl putanoi c
H3 F ac{d C 1 0 So andg € Mgkt hod yhscyged bseHzQ pgnap h42
71 (MH)-. F : (s, 3H), 4.07 (4, 1H), 7.00 (dd,
1H), 7.27-74 H), 9.
from methyl 3-(3-amino-4-chlorophenyl)- ), 7:27-7.45 (m, SH), 9.81 (s,
0.94H jor diast
4-methylpentanoate (enantiomer 1, Example 17A) P4t major diastereomer),
. .8 .06H, mi
and (28,3 R)-2-(4-chloro-3-methylphenyl)- 989 (s, 0.06H, minor
diast % de).
4.4, 4-trifluoro-3-methylbutanoic acid iastereomer) (88% de)
methyl 3-(4-chloro-3-{[(4-chlorophenyl)-
(33 d'ﬂy | l){[( " 'p } Z) ) LC-MS (Method 5):
,o-difluorocyciopentyl)acetylJamino y phenyl)-
yelopenty Y pheny R;=1.41 min; m/z=512/514
4-methylpentancate (isomer I) . ‘
(M+H)".
H,C CH,
Q "H-NMR (400 MHz, DMSO-
H,C..
O ds): 6 [ppm] = 0.67 (d, 3H),
- 0.85 (d, 3H), 1.52-1.70 (m, 2H),
HN 0 1.72-1.82 (m, 1H), 1.82-1.95
117A (m, 1H), 1.98-2.30 (m, 3H),
2.46-2.60 (m, 1H, partially
. obscured by DMSQO signal),
L 2.70-2.80 (m, 2H), 2.80-2.93

(m, 11, 3.43 (s, 3H), 3.78 (d,
1H), 7.02 (dd, 1H), 7.33 (d,
1H), 7.37 (d, 1H), 7.44 (q, 4H),
9.78 (s, 11).

from methyl 3-(3-amino-4-chlorophenyl)-
4-methylpentanoate (enantiomer 1, Example 17A)
and (4-chlorophenyl)(3,3-difluorocyclopentyl)acetic

acid (isomer 1)




' H NVR (400 MHz, DMSO- d6):
-0.07-0.02 (m 1H),

6 [ ppn
0.12- 0.19 (m 111),

0.19-0.25

-0.14--0.07 (m 111),

(m 111), 0.80 (d,

311), 0.93 (d, 3H), 1.19 (2s, 911), 1.392%-55 (m 211), 2.26-2.38 (m
111), 2.48- 2.63 (m 111, partially obscured by DVBO si gnal ),
3.05-3.16 1 3. 111, artj ob red 1120
S onar) S Mlamil " 131 Fampsignehifesstitipe Rjtosah u%fﬁy“faégﬁv 9 51 (m
511), 9.80[(d,—1if)- H3C VvV oS N—"=~-c—F — 40—
Wor ki ng exanpl es: Exampqhel 3t(4-chloro-3-{[(4- chlorophenyl)
(+) - 3- (4- Chl or o- 3} R E [ 4| HEMS Methpds):3- et h
yl but anoyl | am nol p §e3(32%]§0[ﬁ°y°10%ﬁmﬁ b nofg%%%:nnyﬁ ( the 25t £ GRMRYz 1912514
HO C 4 m of concent ratrmﬂh)dap:eetanmtea(mwdzefa,h)d 2 m of concent rat ed
hydrochl or| ¢ acid| were added to 225 nmg (0. 45 mol ) |&ftHHet hyl
3- (4-chl orp-3-{[ (PS, 3R) - 2- (AThlordpheny1) - 4, 4, 4-t1i 1 uor o- 3- met hyl bu
t anoyl ] am pol phenyl) 4 met yI pent anoate (di ast ereo fEINMR(E&Qamlzﬂ)MSO-
96A). The feaction 2V Lered at 100C for Afte
cooling, the reactlon méture was ed to i ce-wat ¢ ‘?6) ﬂ@%ﬁ’ﬂd’@ﬁ e(d: 3H),
crystals formed were filtered of f ' tfh\suction. Theo gs st §5mr6g(m 2H),
washed tw e with water and then dl‘ledlclllahigh vacuum dry Hg
cabi net at|40C overnight. This gavanl93ong (88% of b7% Héb@gﬁ)l f1-§1nk6
title conppubdlas| a white solid. LC (Method 7): | @, 18),%:980. 30, BH¥
= 490/ 492 (WH)'
2.46-2.60 (m, 1H, partially
o obscured by DMSO signal),
Pl 2.70-2.80 (m, 2H), 2.80-2.93
(m, 1H), 3.43 (s, 3H), 3.78 (d,
from methyl 3-(3-amino-4-chlorophenyl)-
1H), 7.02 (dd, 1H), 7.34 (d,
4-methylpentanocate (enantiomer 1, Example 17A)
1H), 7.36 (d, 1H), 7.44 (q, 4H),
and {4-chlorophenyl)(3,3-diflucrocyclopentyl)acetic
9.78 (s, 1H).
acid (isomer 2)
methyl 3-(4-chloro-3-{[(4-chlorophenyl)-
3.3 d‘ﬂy ( | 1){[( . .p} 131() D LC-MS (Method 5):
,J-AITIOrocCyClO entyl)acetyl|lamino enyl)-
YEOpery Y pReny R;=1.42 min; m/z= 512/514
4-methylpentanoate (isomer 3) .
(M+H)*.
H,C_ _-CH,
9]
- 'H-NMR (400 MHz, DMSO-
H,C
o ds): 6 [ppm] = 0.67 (d, 3H),
ol 0.85 (d, 3H), 1.21-1.35 (m, 1H),
HN o 1.45-1.58 (m, 1H), 1.72-1.83
119A (m, 1H), 1.85-2.20 (m, 3H),
2.28-2.43 (m, 1H), 2.47-2.60
o (m, 1H, partially obscured by
L DMSO signal), 2.70-2.90 (m,
3H), 3.44 (s, 3H), 3.75 (4, 1H),
from methyl-3-(3-amino-4-chlorophenyl)-
7.02 (dd, 1H), 7.33 (d, 1H),
4-methylpentancate (enantiomer 1, Example 17A)
7.37 (d, 1H), 7.44 (q, 4H), 9.74
and (4-chlorophenyl)(3,3-difluorocyclopentyl}acetic (s, 1H)
8, .
acid (isomer 3)




111- NVR (400 MHz, DVBO- d6);
0.84 (d, 3H),

1H),
signal),
(m 411),
met hanol
acetic aci
218 ng (O.
3-(4-chlor
but anoyl ] a
97A). The
cooling, t
crystals f
washed tw
cabi net at
title conp
= 490/ 492
3H), 0.80
111), 2.62
partially
7.32-7.38
1H) . kV =
tabl e bel o
Nane/ St ruc
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1.70-1.80 (m 15 1H),
2.70-2.80 (m 1H),
4.13 (d, 1H),

5 [ppn] = 0.68 (d, 311)

3.29-3.43 (m dps-parti al

2.36-2.48 (m 1H),
7.31-7.37 (m_ 2H),

, 0.80 (d, 311),
2.61-2.70 (m
y obscured by 1120
7.43-7.50

82 (s

é@’%‘w‘% 2

7.00 (dd, 111),
1H2 wﬁ%?ﬁ?uc{lﬁﬁlsérﬁné % 'riaﬁﬂa] Di l

= +111, = 0. 285,
TﬁnéVnﬁ%ﬁﬂﬁntrated

—armd—2
43 nmol

- 3- {[ (
m nol ph
reactio
ne reac
Or ned W
ce wWth
40C ov
bund as
M+H) +.
d, 314
2. 70 (
Db e
m 211
+82, C

vV wer e

tur e/ St

m—of—TconcentTated hydrochiori Tt =
of metsyh3s(4-chloro-3-{[(4-chlorophenyl)-

PS —~2-(4-chl aor 1) -4, 4 4-t1
bRl ARACHG Andn |
N 5 m xtdunehwegentagddte fieeeay) 100C f
tion m xture was_added to i ce-wat ¢
ere filter FCli th suction. The
wat er ang dried in a high v
or nifyRt. Ahi s-gaues488 ng (89% of

5 (Met hod 7):

a whit& solid.
10' 11- NVR (400 Mgz, QVBO-d6): 5 |
, 0.84 (d, 3H), 1]69-F's0 (m 11]
m 1H), 2.71-2.79H o), 3.29-3]
d by 1120 signal), 4}13 (d, 111),
, 7.41-7.51 (m _414 .

orepared in an
arting materi a

from methyl 3-(3-amino-4-chlorophenyf)-
4-methylpentanoate (enantiomer 1, Example 17A)
and (4-chlorophenyl)(3,3-difluorocyclopentyl)acetic

acid (isomer 4)

ICT d wWere added to

M eetedt hyl -

PRI 42 minE w5 /514
or 2 h. After

MHEhd t he
> crystals were
ATUINMRI@90 Mz, DMSO-

0 0 h
b hek i am).,
OR&Td, 3HN 167-1(38(m, 1H),
LL, 39-2.48 (m

A5-(AF (D), 1.71-1.83

b, Q8D (10852 oL, 31,
-iﬁ 1%.96 ﬁjﬁ? s,)
52-29-3 448 dmj 1i) }reb-2.61
(m,]l‘ﬁg pﬁﬁiMuﬁzd by
DMSQ signal), 2.70-2.90 (m,
3H), 3.43 (s, 3H), 3.75 (d, 1H),
7.02 (dd, 1H), 7.34 (d, 1H),
7.36 (d, 1H), 7.44 (q, 4H), 9.74
(s, 1H).

Example 121A

Methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoylJamino} -

phenyt)-3-(2,2-difluorocyclopropyl)propanoate

and

methyl 3-(4-chloro-3-{[(2S,3R)-2-(4-chlorophenyl)-4 4 4-trifluore-3-methylbutanoyl]amino} -

phenyl}-5,5-difluorohexanoate

Y
Ly



Anal ytical data 3 3-(4-chloro-3- {[(2S, 3R)-2-(4-chl orophenyl) -

4,4, 4-trifluoro-3-nethyl butanoyl]am nol phenyl)- 3, 4-di nmet hyl pent anoi c
H3C 0 acid N,,.... FCH3 IP --0--1 (diasieéreoner Cl (diastereoner I)
Cl 1) LCGM (Method 5): 12, ,---- 1.30 min; mz = 504/506 (M-Hr

'H NVR (400 MHz, DVSO-d6): 8 [ppmi = 0.55 (d, 314), 0.8Q.(d, 6H),

1.30 (s, 311), 1.75-1.8%
signal), 2.69 (d, 111), /3
signal), 4.13 (d, Q111)
511), 9.81 (5. 11l
C\

net hanol

3-(4-chloro-3-{
phenyl) -4, 4, 4-t

10

15

20

(m 1H), 2.46-2.58 (d, 111, ob
:28-3.45 (m 1H, partially obs
7.12 (dd, 111), 7.33 (d,
br. s, 111). |

hl or o-
bputanoy%Lgn1no}-
HN O
HyCu,, ”oT::::]\\
F F Cl
F

330 mg (1.24 mmol) of (25,3R)-2-(4-chiorophenyl)-4,4,4-trifluoro-3-methylbutancic acid were
dissolved in 10 ml of dichloromethane, 264 mg (1.98 mmol) of 1-chloro-N,N,2-trimethylprop-
1-ene-1-amine were added and the mixture was stirred at room temperature for 30 min. 300 pl
(3.71 mmol) of pyridine and 360 mg of the mixture consisting of methyl 3-(3-amino-
4-chlorophenyl)-3-(2,2-difluorocyclopropyl)propancate and methyl 3-(3-amino-4-chlorophenyl}-
5,5-difluorchexanoate (Example 59A), dissolved in 1 ml of dichloromethane, were then added, and
the reaction mixture was stirred for a further 1 h. The reaction mixture was then concentrated
under reduced pressure and the crude product obtained was directly purified chromatographically
on silica gel (mobile phase cyclohexane/ethyl acetate 20:1). This gave 479 mg of the mixture of

the two target compounds.
LC-MS (Method 5): R, = 1.33 min; m/z = 538/540/542 (M+H)".

Examples 122A — 125A

476 mg of the mixture of methyl 3-(4-chloro-3-{{(2S,3R)-2-(4-chlorophenyl)-4,.4,4-trifluocro-
3-methylbutanoyl]amine}phenyl)-3-(2,2-difluorocyclopropyl)propancate and methyl 3-(4-chloro-
3-{[{2S,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutancylJamino} phenyl)-5,5-difluoro-

hexanoate (Example 121A) were separated further by preparative HPLC on a chiral phase
[column: Daicel Chiralpak AZ-H, 5 um, 250 mm x 20 mm; mobile phase: isohexane/isopropancl
95:5 (v/v); flow rate: 15 ml/min; UV detection: 220 nm; temperature: 30°C]. The material initially
obtained for peak 2 and peak 3 was combined and then separated by another preparative HPLC on
a chiral phase [column: Daicel Chiralpak AD-H, 5 pm, 250 mm x 20 mm; mobile phase:

isohexanefisopropanol 95:5 (v/v); flow rate: 15 ml/min; UV detection: 220 nm; temperature:

30°C).



3-(4-chloro-3-{[(2S, 3R)-2-(4-chl orophenyl) -

4,4, 4-trifluoro-3-nethyl butanoydam nol phenyl) - 3, 4-di net hyl pent anoi c
H3C 0 acid N%....- FCH3 110 i, F (diast28reoner Cl O ii
(diastereonmer 2) Cl 2) LC-Ms (Method 5): It, =1.30 min;, mz =

504/ 506 ( MEkBmple'1BRAIVR (400 MHz, DVBSO-d6): 6 [ppn] = 0.56 (d, 3H),
0.80 (d, 611), 1.30 (s, 311), 1.75-1.89 (m 111), 2.46-2.57 (d, 111,

obscured b ignal r |aII
obscur od bYTvbe EPYRR 1CE R e aihen A s gorodmgtitt B3 fyfino
1H), 7. 42- Bheh81){58- dlﬂﬂ,drh»hexznoééa(@zdste;&a:ﬂérjm 81 (s, 111), 11.75 (br. s,
111). [eV = +105.7, c 0. 305, nethanol. H3C HO

phenyl) -3, 4- di nmet hyI pent anoate H3C ,,,, éHom nmet hyl
3-(4-chloro-3-{[(28, 3R)-2-(4-chl oro- 3
phenyl)-4,4,4-trifl uoro-3-net hyl béjt anoyf

i nol F

*o
cl
)
HN.__O ()
H:C, *, "’HO\
F7/ ~F cl
F

5 Yield: 100 mg

R, = 8.42 min; chemical purity >99%, >99% de
[Column: Daicel AZ-H, 5 pm, 250 mm x 4.6 mm; mobile phase: isohexane/(isopropanol + 0.2%
trifluorocacetic acid + 1% water} 95:5 (v/v); flow rate: 1 ml/min; UV detection: 220 nm;

temperature: 30°C].

O

10  LC-MS (Method 5): R, = 1.33 min; m/z = 540/542 (M+H)".

'H-NMR (400 MHz, DMSO-de): & [ppm] = 0.80 (d, 3H), 1.46 (t, 3H), 2.19-2.32 (m, 2H), 2.46-2.60
(m, 1H, partially obscured by DMSQO signal), 2.69-2.78 (m, 1H), 3.20-3.30 (m, 1H), 3.30-3.43 (m,
1H, obscured by H,O signal}, 3.48 (s, 3H), 4.12 (d, 1H), 7.14 (dd, 1H), 7.37 (d, 1H), 7.42 (d, 1H),
7.43-7.50 (m, 4H), 9.84 (s, 1H).

15 Example 123A

Methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chloropheny!)-4,4.4-trifluoro-3-methylbutanoyl Jamino} -

phenyl)-5,5-difluorchexanoate (diastereomer 2)



- 143- Exanple Nanme/ Structure/Starting material Analytical data 5 0

HO from nmet hyl 3-cycl obut yl but anoi ¢ phenyl ) - 3-cycl obut yl but anoat e H3C

H3C, ", F 3-(4-chloro-3-1[(2S, 3R)-2-(4-chi2erophenyl) -

4,4, 4-trifluoro-3-nethyl butanoyl ] am nol phenyl) -

phenyl)-4,4,4-trifluoro-3-nethyl but anoyfdna:{? nol- 40 acid N -,..... -

.."-- FF 3-(4-chloro-3-{[(28,3R)-2-(4}c Ioro ,, (diastereoner

(d| astereoner Cl 0Oes 1) C 1) 1.66 ( 1.66-1.78 (m 2 LC- M5

(Method 5): Rt =1.32 min; nz =
H.C

HSC,"I,' 'l,l’,
F F Cl

Yield: 96 mg

R;= 10.14 min; chemical purity >94%, >99% de
[Column: Daicel AZ-H, 5 pm, 250 mm x 4.6 mm; mobile phase: isohexane/(isopropanol + 0.2%
5  trifluoroacetic acid + 1% water} 95:5 (v/v); flow rate: 1 ml/min; UV detection: 220 nm;

temperature; 30°C].
LC-MS (Method 5): R, = 1.33 min; mv/z = 540/542 (M+H)".

'H-NMR (400 MHz, DMSO-dq): § [ppm] = 0.80 (d, 3H), 1.47 (t, 3H), 2.19-2.32 (m, 2H), 2.46-2.60
(m, 1H, partially obscured by DMSQ signal), 2.69-2.78 (m, 1H), 3.20-3.30 (m, 1H), 3.30-3.43 (m,

10 1H, obscured by H,O signal), 3.46 (s, 3H), 4.12 (d, 1H), 7.14 (dd, 1H), 7.37 (d, 1H), 7.41 (d, 1H),
7.43-7.50 (m, 4H), 9.84 (s, LH).

Example 124A

Methyl 3-(4-chloro-3-{[(2S,3R}-2-(4-chlorophenyl}-4,4,4-trifluoro-3-methylbutanoyl]amino} -
phenyl)-3-(2,2-difluorocyclopropyl)propancate (isomer 1)



11-1-NWR (400 Mz, DVsO-d6): 5 [ppml = 0.80 (d, 311), 1.31 (s, 3H),
1.41-1.52 (m 111), 1.52- 1-1-1), 2.37 (d, 111), 2.45-2.58 (m
1H, obscured by DMSO signal), 2.64 (d, 1kg), 3.28-3.47 (m 1H,
partially obscured by H20 signal), 4.13 (d, 1H), 7.10 (dd, 111),
7.33 (d, 111), 7.40-7.52 (m 511), 9.81(s, 1H), 11.83 (br. s, 111).
[a] D20 = +105, c¢ = 0.250, nethanol. -144- Exanple
Name/ Structure/ Starting nmaterial Anal E data 6
3-cycl obut yl but anoi ¢ H3C HO phery Y- cycl obut yl but anoat e
3-(4-chloro-3-{{(2S, 3R) - 2- 4 chl gf ophgny1) -
444tr|fluor03rrethylbuas§] f
3-(4-chloro-3-{[(2,8,3R)-2-(4-chlo , ,4,4-trifluoro-3-nethylb
utanoylJam nol F I P acid N - - F O F (dkg eonmer (di astereoner Cl
2) C 2) 1.67 (m 3 1-1), 167179(m 21 : L@-I\/S(I\/bthod 5: R, =
1.32 min; ink = 516/518 (mtHr. TH NVR (40QMHiz, .DMSO-d6): 5 [ppn] =
0.80 (d, 3H), 1.31 (s, 311), 1.42-1.52 (m 7~1.52- 2.37 (d, 11-1),
2.45-2.58 (m 113, obscured by DVBSO signal), [2.64 (d, 1H), 3.30-3.47
(m 111, partially obscured by 1420 sig@%{f) 4., , 1H), 7.10 (dd,
1), 7.33 (d, 111), 7.41-7.52 (m 511), 9.[81 ( 1), 11.84 (br. s,
111). [cc],32 --: +1000, ¢ = 0.30, nethang

F Cl

- from net hyl

Yield: 124 mg

R, = 9.00 min; chemical purity >96%
[Column: Daicel AZ-H, 5 pm, 250 mm x 4.6 mm; mobile phase: isohexane/(isopropanol + 0.2%
5  ftrifluoroacetic acid + 1% water) 95:5 (v/v); flow rate: 1 ml/min; UV detection: 220 nm;

temperature: 30°C].
LC-MS (Method 5): R, = 1.34 min; m/z = 538/540 (M+H) .

'H-NMR (400 MHz, DMSO-dy): & [ppm] = 0.80 (d, 3H), 1.06-1.18 (m, 1H), 1.38-1.51 (m, 1H),
2.01-2.16 (m, 1H), 2.64-2.82 (m, 3H), 3.28-3.54 (m, 1H, partially obscured by H-O signal), 3.50 (s,
10 3H),4.12(d, 1H), 7.22 (dd, 1H), 7.41 (d, 1H), 7.43-7.50 (m, 5H), 9.88 (s, 1H).

Example 125A

Methyl 3-(4-chloro-3-{[(2S,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoylJamino} -
phenyl)-3-(2,2-difluorocyclopropyl)propancate (isomer 2)



- 145 - Exanple Name/ Structure/ Starting material Analytical data 7
3-cycl opropyl but anoi ¢ H3C HO (di astereoner G I|* H3C,,,, F
3-(4-chloro-3-{[(2S, 3R)-2-(4-chl or ophenylBj-
4,4,4-trifluoro-3-nmethyl butanoyl ] am nol phenyl) from met hyl
3-(4-chloro-3-{[(2S, 3R)-2-(4-chl oro-
phenyl)-4,4,4-trifl uoro-3-nethyl but ano ]am no} -

phenyl )-3-cyc| opr opyl but anoate aci d v\ F F (diastereoner

v he-""1,,,80 mxture) C 0 m'xtur) Cl] LCGMs (Method 4): 12, = 1.54
mn; mz = 500/502 (MH) & NVB[ (400 MHz, DMSO-d6): 8 [ppmi =
0.77-0.85 (m 5H), 08715'2 ~ 28 (m 2H), 1.42(5,
3H), 2.62-2.72 (m 1H), 3.01 (d 111), i
obscured by H20 signal), 4.09-4.17 (m 1M
(m 6H), 9.92 (d, 1H). 8 4-nethyl pentanoic

Yield: 118 mg

R, = 9.47 min; chemical purity >99%
[Column: Daicel AZ-H, 5 pm, 250 mm x 4.6 mm; mobile phase: isohexane/(isopropanol + 0.2%
5  ftrifluoroacetic acid + 1% water) 95:5 (v/v); flow rate: 1 ml/min; UV detection: 220 nm;

temperature: 30°C].
LC-MS (Method 5): R, = 1.33 min; m/z = 538/540 (M+H)".

'H-NMR (400 MHz, DMSO-ds): & [ppm] = 0.80 (d, 3H), 1.06-1.18 (m, 1H}, 1.38-1.52 (m, 1H),
2.01-2.15 (m, 1H), 2.63-2.83 (m, 3H), 3.28-3.58 (m, 1H, partially obscured by H,O signal), 3.49 (s,
10 3H),4.12 (d, 1H), 7.21 (dd, 1H), 7.40 (d, 1H), 7.42-7.50 (m, 5H), 9.87 (s, 1H).

Example 126A

tert-Butyl 3-(4-chloro-3-{[(2S,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoylJamino} -
phenyl}-3-(3,3-difluorocyclobutyl)propancate (diastereomer mixture)



phenyl) - 4- et hyl pentanoate F CH3 H3C/4".......... -
3-(4-chloro-3-{[(2S, 3R) - 2-(4-ethyl phenyl) -

4,4, 4-trifluoro-3-nethyl butanoydam nol phiédy1) - from net hyl
3-(4-chloro-3-{[(2S,3R)-2-(4-ethyl -

phenyl) -4, 4, 4-trifluoro-3-nethyl butarfqyl Janinol - le acid F
N..,..c....0",, F (diastereoner Cl 4 di astereonmer 1) CH 3 1)
LC-Ms (Method 5): A =1.32 min; nlz 34 (MtH) +. 111-NVR (400 MHz,
DMSO-d6): 5 [ppm = 0.68 (d, @l:%, 3H), 0.84 (d, 311), 1.17
(t, 3H, 1.68-1.81 (m 1H{,CRJ36-2{47 (m 1H), 2.56-2.69 (m 311),

2.70- 2.79 (m 1H), 3. 27-&. 2 atdy obscured by 1120
signal), 4.07 (d, 111), 6Hgg (dcfi), 1H), 7.00 (d, 2H), 7.30-7.41 (m
4H), 9.73 (s, 1H), 11.95 (br. s, 1H). 46 - Exanpl e

Nane/ Structure/ Starting material Anal yticalyfdataCb 3-(4-chloro-3- {
H3C 0 HO HN 0

HSCI/I,' "'I,’

F F Cl ()

A solution of 76 mg (0.29 mmol) of (25,3R)-2-(4-chlorophenyl}-4,4,4-trifluoro-3-methylbutanoic
acid, 45 mg (0.13 mmol) of fert-butyl 3-(3-amino-4-chlorophenyl)-3-(3,3-difluorocyclobutyl)-
propanoate, 119 mg (0.31 mmol) of O-(1H-7-azabenzotriazol-1-yl)-N,N, N’ N'-tetramethyluronium
5 hexafluorophosphate (HATU) and 0.51 ml of pyridine in 1 ml of DMF was stirred at room
temperature overnight. After the reaction had ended, the mixture was directly, without further
work-up, separated into its components by preparative HPLC. This gave 19 mg (25% of theory) of

the title compound as a colourless oil.
LC-MS (Method 5): Ry = 1.47 min; m/z = 592/594 (M-H)".

10 The compounds listed in the table below were prepared in an analogous manner: C)



|_l3C1111

phenyl)-4,4,4-trifl uoro-3-nmnethyl but anoyl k

am nol pheny1l) - 4- met hyl pent anoi ¢ (di astereoner from net hyl
3-(4-chloro-3-{[(2S, 3R) -2-(4-chl oro3-fludephenyl)-4,4, 4-trifluoro-3-

met hyl but a

40 H. N, -
so acid Cl
"H NVR (40

di ast er eon

1.69-1.81

(m 1H),
(m 314),

3

di ast er eon

1H) (86%
Anal yti cal
H3C, ,,,.,,.
3-(4-chlor
but anoyl ] a
| ] am nol ph

de).

novlk a

nlnolohenvl) 4- met hyl pent anoat e ( di ast er eoner

CH3 F

Franjpie

3 fl

|VE‘t h Nglqgj@rlﬁ?m%/ 8%11414% maierla?s

| byulod

F1) O 0

D MHz,

er), O.
m 1H)
37-3.48
7.50 (d
er)

data 1
g

b- 3- {R2
m nol

127A

10}

-4} 4
enyl) - 4+

O-do) H) = 0.68 Z /9
3.4 g7t-outghy Chohlops (25,90 21#4 <hioror
pgergrg 424 éﬂglffumo ﬁ-ﬁaéﬂiﬁlbgtax@%(l]gmxlg} (

d, HI) pfmnﬂ)_ﬁﬂclobllm)ropagozse (s, O
01 (s, st ereomner
147- Exarrp %Hﬁlaemn?g{;?%lc ure/ Start
D phenyl)-4-ne | pentanoic H3C
H3

S, 3R) - | uoro-2-(4-isopro

- (4-isopropyl phen

et 1

from (+/-)-tert-butyl 3-(3-amino-4-chlorophenyl)-
3-cyclobutylpropanoate and (+)-(25,3R)-
2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoic

acid

ThaeH) +.
T, Traj of

di ast ereoner),

His) 2.70- 2.81
GfS (Metg.5y. 38
193&11157 1972—556
11. 96 . S,

@@Hﬁaterlm
D HO from nethyl F
'H-NMR (400 MHz, DMSO-

filphe 3- nEthéynﬂ

bsﬂl%%gﬂowa%a@]
D Dafr (&7 3m), 1.15/1.18 (2s,
together 9H), 1.46-1.62 (m,
2H), 1.62-1.76 (m, 3H), 1.96-
2.06 (m, 1H), 2.16-2.28 (m,
1H), 2.32-2.48 (m, 2H), 2.76-
2.87 (m, 1H), 3.35-3.45 (m,
1H), 4.13/4.14 (2d, together
1H), 7.00 (dt, 1H), 7.34 (d, 1H),
7.36-7.53 (m, 5H), 9.79/9.80
(2s, together 1H).




3-(4-chloro-3-{[(2S, 3R) -
hod 5):

LC- M5 ( Met

MHz, DMSO-d6): 5

1.19 (d, 6
111),
obscured b
211),
Exanpl e Na
(Met hod 5)
mz = 474/
phenyl) - 4-

2. 70+

7. 301

11), 1.

acid Cl O
1.35 mn; mz
[ppn] = 0.68 (d, 311),-
67-1.80 (m 111),

Rt =

,, 1) (diastereoner
= 498/ 500 (MtH) +.
3479 (d, 3H),
2. 36- 2 47 (m__1H),

1) H3 CH3
' H- NMR (400
0. 84 (d, 311),
2.60-2.70 (m

i

3. 26

510 nalﬁa’mezl;s tb"f“{rﬁ%?fgnk (dd,

Bl (o

743
e/ Str

3- (4}
476  2-
ret hyl pent anoi pheaglid-cydirenydrtanse | )

128A

(M 411), 9. 73 (s, 11795 (b

ugt li?”éP‘SV]a?r("r"r]i‘b?r?rﬁt{E(? 4R)- %Waqh}ﬂri) cal
i’m?rﬁ'ﬁ)% 54—t1{f[u6§§3 ARyt dhhinb U

orop heny1) - 3- net hyl bBut anoyf |

(diastereomer mixture)

CH, O
H30>|\
HC™ o

from fert-butyl 3-(3-amino-4-chlorophenyl)-
4-cyclopropylbutanoate and (+)-(25,3R)-
2-(4-chlorophenyl}-4,4,4-trifluoro-3-methylbutanoic

acid

DI O-

s, 111). - 148 -
dat a LC M5
12,=1.19 mn;
am nol - O4Hyfr.

LC-MS (Method 5):
R, = 1.62 min; m/z = 556/558
(M-H)".

e
h
R
P



111- NMR (400 MHz, DMBO-d6): H3CCH3 O HO 5 [ppn] = 0.68 (d,
2.7611, major diastereoner), 0.80 (d, 311), 0.84 le (d, 311), 1.25
(d, 0.2411, ninor Cl diastereoner), 1.188-1.80 (m 11 N..& 0 1H),
2.36-2.47 (m 1H, 2.60- H3C ", F ......... -",., Fas F 2.70 (m

;‘:_l)g;_]alz) 70;1 ZI_EI_%lolml]:(ltI;,n 1H ’Na:l)’ﬂe?ﬁf'lﬁ:hfi%'s{a%in% diaterB@y tiall Xnﬁ?t?c%&lﬁaetg by 1120

ethyl 3-(4-chloro-3-{[(25,3R)-2-{4-chlorophenyl)-
4.4 4-trifluoro-3-methylbutanoyllamino} phenyl)-
3-cyclopropyl-2-methylpropanoate

(diastereomer mixture)

0

HCT O
CH, LC-MS (Method 7):
R,=1.49 min; m/z = 530/532

(M+H)".

129A

3

from ethyl 3-(3-amino-4-chlorophenyl)-3-cyclo-
propyl-2-methylpropanoat (diastereomer mixture)
and (+)-(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-

3-methylbutanoic acid




F (d, 1H), 7.00 (dd, 1H), 7.22 (t, from nethyl
3-(4-chloro-3-{[(28,3R)- 211), 7.31-7.37 (m 211), 7.45-

4,4, 4-trifluoro-2-(4-fluorophenyl)-3-nmetl¥l- 7.52 (m 211), 9.80 (s,
0.92H, butanoyl]am nol phenyl) -4- et hyl pent anoat e maj or

di ast D4 (S8H, ,
11706 (or Bl 5l tmc‘“'%’i?%"?&%@atﬁq‘a N/ ST 7Ty

materi al Aparyticpal data 5k@hcnloro 34 4 4-1r1 Iuoro 3-nmethyl-
244- (2,2, 2} tri 1 uphedylRyitch %{ﬁ(%%%f%?ﬁogﬂrqlﬂorﬂnl@&ﬂ)s (Met hod 5):

am no) pheny! ] - 4- met iy k ReRioANQhetdbhEnd aminbi AMnyint | M 2 = 538/ 540
(di astereofrer m xture)
3-cyclopropylbutanocate (diastereomer mixture)

Q H,G

H,C.,

Cl L.C-MS (Method 5):
R,=1.41 min; m/z= 516/518
(M+H)",

130A

from methyl 3-(3-amino-4-chlorophenyl)-3-cyclo-
propylbutanoate (racemate) and (+)-(25,3R)-
2-(4-chlorophenyl)-4,4,4-triflucro-3-methylbutanoic

acid

Example 131A

2-(1-Methylcyclopropyl)ethanol

HSCK\/OH

5 11.23 g (87.1 mmol) of zinc/copper pair were taken up in 50 ml of diethyl ether, and 6.76 ml
(92.9 mmol) of chloroiodomethane were added at room temperature. 5.84 ml (58.1 mmol) of
3-methylbut-3-en-1-ol, dissolved in 10 ml of diethyl ether, were then added dropwise. After the
addition had ended, the reaction mixture was heated to 40°C and stirred at this temperature
overnight. After cooling, the reaction was filtered off with suction through kieselguhr, and the

10 kieselguhr was washed repeatedly with diethyl ether. The combined filtrates were washed with
saturated aqueous sodium bicarbonate solution and with water, dried over magnesium sulphate and
then concentrated to dryness under reduced pressure. The residue obtained was purified by

chromatography on silica gel (mobile phase cyclohexane/ethyl acetate 10:1). This gave 3.58 g

(62% of theory) of the title compound.



( MtH) +. H3C 0 CH3 111-NWR (400 MHz, DVMsO-d6): HO 01 (5 [ppm =
0.64-0.71 (m 3H), 0.79 (d, 311), 0.84 (d, 311), 1.68- 12 HN C O
IP 1.81 (m 1H), 2.38-2.47 (m 114), 2-B7-2.69 (m 1H), 2.70-2.80
(m 111), 3.28-3.44 (m 1H, partially obscured by 1120 signal), 3.64
F F F (g, GOLMS, (Methbdl 1§:R, =12R)min;6nRe 100(M)'H), 7.30-7.39 (m 411),
7.46 (d, 211), 9.80 (s, 111), 11.95 (br. s, from nethyl

3-[4-chl or oz 3k Tt ke bBMse25.9 75 fppm] = 0.24-0.29 (m, 2H), 0.29-0.34 (m, 2H), 1.05 (s, 3H),
1.37 t, 1H), 1.53 (t, 2H), 3.74-3.80 (m, 2H).

The following compound was obtained analogously to Synthesis Example 1A:

Example Name/Structure/Starting materials Analytical data
GC-MS (Method 6):
tert-butyl (2E)-4-(1-methylcyclopropyl)- R, = 3.86 min; m/z = 214
but-2-enoate (M+NH,)".

e CH; O 'H-NMR (400 MHz, DMSO-d;):
132A ’ >j\ W =0.25-

H,C o CH, 8 [ppm] = 0.25-0.31 (m, 2H),
0.31-0.37 (m, 2H), 0.98 (s, 3H),
from tert-butyl (triphenyl-A’*-phosphanylidene)- | 1.43 (s, 9H), 2.06-2.11 (m, 2H),

acetate and 2-(1-methylcyclopropyl)ethanol 5.76-5.83 (m, 1H), 6.72-6.82 (m,
1H).

The following compound was obtained analogously to Synthesis Example 4A/3A:

Example Name/Structure/Starting materials Analytical data

133A tert-butyl (2E/Z)-3-(3-amino-4-chlorophenyl)- | LC-MS (Method 5):
4-(1-methylcyclopropyl)but-2-enoate R,=1.42 min; m/z= 322

M+H)" .
CH, ( )

"H-NMR (400 MHz, DMSO-d;):
H3C>T\H3 i 8 [ppm] = 0.04-0.10 (m, 2H),
H,C™ O = 0.17-0.24 (m, 2H), 0.85 (s, 3H),
1.46 (s, 9H), 3.02 (s, 2H), 5.40
(br. s, 2H), 5.82 (s, 1H), 6.62

2 (dd, 1H), 6.88 (d, 1H), 7.17 (d,
1H).

Cl
NH

from tert-butyl (2E)-4-(1-methylcyclopropyl)-

but-2-enoate and 5-bromo-2-chloroaniline




3-nmet hyl-244-(2,2,2-trifluoroethyl)phenyl]- 111).

but anoyl } am no) phenyl] - 4- net hyl pent anoat e (di astereoner m xture)
-150- Exanpl e Nanme/ Structure/ Starting matt38ri al Anal ytical data
3[4-chloro-34 {(2S, 3R)-244- (2, 2-difluorocycl o-

propyl ) phe®xdihpk 1344-tri fl uor o- 3- met hyl butanoyl | - LC-M5 (Method 5):
am no) phenyl] - 4-met hyl pentanoic acid Rt = 1.26 mn; mz = 532/534

E)S/Isgs E:l g; :eo Efg?'tr-BQ‘%’ﬁ-&I:a%}iné—%mfophen%-%pmethy?cycllopl)_r%ll:\)lfl}%u{aﬁt% e MHz,

CH,
CH, O
H30>k
H,C™ o

cl
NH,

187 mg (0.58 mmol) of fert-butyl (2F/Z)-3-(3-amino-4-chlorophenyl)-4-(1-methyleyclopropyl)but-
5  2-enoate were dissolved in 10 ml of ethyl acetate, and 11 mg (0.06 mmol} of platinum(IV) oxide
were added. At RT, the reaction mixture was stirred under an atmosphere of hydrogen at
atmospheric pressure overnight. Another 11 mg (0.06 mmol) of platinum(IV) oxide were added,
and the mixture was then once more stirred at RT under an atmosphere of hydrogen at atmospheric
pressure overnight. The reaction mixture was then filtered off with suction through kieselguhr, and

10 the filtrate was concentrated. This gave 36 mg (19% of theory) of the target compound.
LC-MS (Method 5): Ry = 1.37 min; m/z = 324 (M+H)".

"H-NMR (400 MHz, DMSO-dq): 8 [ppm] = -0.10--0.03 (m, 1H), -0.03-0.04 (m, 1H), 0.13-0.25 (m,

2H), 0.95 (s, 3H), 1.27 (s, 9H), 1.40-1.52 (m, 2H), 2.24-2.33 (m, 1H), 2.47-2.58 (m, 1H, partially

obscured by DMSO signal), 2.95-3.05 (m, 1H), 5.19 (br. s, 2H), 6.41 (dd, 1H), 6.65 (d, 1H), 7.05
15 (d, 1H).

The following compound was prepared analogously to Synthesis Example 99A.:



HO Il 8 [ppm
1.68-1.80 (m

= 0.68 (d, 311),
a 111),

0.79 (d, 311),
1.87-2.04 (m 2H),

0.84 (d, 3H),
2.36- 13 HNL..O 2.47 (m

111), 2.61-2.69 (m 111), F H3C,,,,..=139-...---,0 F 2.70-2.79 (m
111), 2.93-3.06 (m 1H), 3.29-3.44 (m 111, partially obscured by H20
signal), 4{10 Fl d, 1 6.99 (dd, 111 27 from
methyl = 3-[ 4EE‘L)&3|‘IHPPC%? - 3- ( %{% _ture@drtmg mate(rla 5 An:ﬁynca] &zﬂh
tert-butyl 3-(4-chloro-3-{[(25,3R)-2-(4-chloro- LC-MS (Method 8):
phenyl)-4.4 4-trifluoro-3-methylbutanoyl]amino} - R. = 3.97 min: m/z = 570/571
t y -
phenyl)-4-(1-methylcyclopropyl}butanoate (M-H)"
(diastereomer mixture)
o 'H-NMR (400 MHz, DMSO-
3
de): & [ppm] = -0.14--0.07 (m,
CH, O
H,C 1H), -0.07-0.02 (m, 1H), 0.12-
H,C o 0.19 (m, 1H}, 0.19-0.25 (m,
cl 1H), 0.80 (d, 3H), 0.93 (d, 3H),
135A

from tert-butyl 3-(3-amino-4-chlorophenyl)-
4-(1-methylcyclopropyl)butanoate and
(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-

3-methylbutancic acid

1.19 (2s, 9H), 1.39-1.55 (m,
2H), 2.26-2.38 (m, 1H), 2.48-
2.63 (m, 1H, partially obscured
by DMSO signal), 3.05-3.16 (m,
1H), 3.29-3.44 (m, 1H, partially
obscured by H,O signal), 4.14
(dd, 1H), 7.06 (d, 1H), 7.34 (d,
1H), 7.39-7.51 (m, 5H), 9.80 (d,
1H).




2H), 7.33 (d, 11-1), 7.37 (s, 1H),

244- (2, 2-di fl uorocycl opropyl ) phenyl]- 7.42 (d, 2H), 9.77 (s, 1H),

11.95 4,4,4-trifluoro-3-nmethyl butanoyldidfi-no) phenyl k (br. s, 1H).

4- et hyl pent anoat e (di astereomer m xture) - 151 - Exanple

Nane/ St r ucWierdingteasiinplegg nat eri al Anal ytical data 14 H3C 0 HO

phenyl) - 4- met hyl pent anoate F CH3

3-(3-{[(2S5,3R -12-(4-tert-butyl phenyl) -

4,4, 4-trif =3 et hyl but anoyl ] am no} -

4- chl or ophenyl) - 4- met hyl pent anoi ¢ from net hyl

3- ( 3- { R28, gR)3-@-CHlerber fS13RY-Rpdreiygibphenyl)-4,4,4-trifluoro-3-methylbutanoyl]amino} phenyl)-

4,4, 4-trifluoro-3-nethyl.but.anoydam,no}-4-chloro- (diastereoner 101
N o L e N ST A
OH30 CH,
HO
Cl (
HN o) 4
H3C,’h l,’,
F F Cl
5 F

4 ml of concentrated acetic acid and 2 ml of concentrated hydrochloric acid were added to 225 mg
(045 mmol) of methyl 3-(4-chloro-3-{[(2S,3R)-2-(4-chlorophenyl})-4,4,4-trifluoro-3-methyl-
butanoyl]amino} phenyl)-4-methylpentanoate (diastereomer 1; Example 96A). The reaction
mixture was stirred at 100°C for 2 h. After cooling, the reaction mixture was added to ice-water,
10 and the crystals formed were filtered off with suction. The crystals were washed twice with water
and then dried in a high vacuum drying cabinet at 40°C overnight. This gave 193 mg (88% of (‘)

theory) of the title compound as a white solid.
LC-MS (Method 7): R, = 1.30 min; m/z = 490/492 (M+H)".

"H-NMR (400 MHz, DMSO-d;): & [ppm] = 0.68 (d, 3H), 0.80 (d, 3H), 0.84 (d, 3H), 1.70-1.80 (m,

15 1H),2.36-2.48 (m, 1H), 2.61-2.70 (m, 111), 2.70-2.80 (m, 1H), 3.29-3.43 (m, 1H, partially obscured
by H,O signal), 4.13 (d, 1H), 7.00 (dd, 1I1), 7.31-7.37 (m, 2H), 7.43-7.50 (m, 4H), 9.82 (s, 1H),
11.95 (br. s, 1H).

[a]p2® =+111°, ¢ = 0.285, methanol.

Example 2

20 (+)-3-(4-Chloro-3-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoylJamino } phenyl)-

4-methylpentanoic acid (diastereomer 2)



acid CH3 CH, CH3- 1) LG MS (Method 5): Rt = 1.39 min; mz = 512/514
(MtH) +. I H NWVR (400 MHz, DMSO-d6): 8 [ppm = 0.68 (d, 311), 0.79 (d,
311), 0.84 (d, 311), 1.27 (s, 911), 1.6841-80 (m 111), 2.36-2.47 (m
1H, 2.60-2.69 (m 111), 2.70- 2.79 (m 111), 3.27-3.43 (m 111,
partially obscured by H20 S|gnaII)|304 08H,d, 1H), 6.97 (dd, 1H),
7.30-7.44 (m 6H), 9.73 (s, 0.96H hj or di astereoner), 9.86 (s,

0. 04H, m nor di astereoner), 11. s, 111) (92%de). - 152 -
Exanpl e Name/ Structure/ St artHOQ et gl ytical data
3-(4-chloro-3-{[(2S, 3R)-2-(4-chl oro- 3-

= 1.24 min mz = 520/522 H3CCH3 O (MtH) 3O HO 101 1H NWMR (400
MHz, DMSO- d6):

4 ml of concentrated acetic acid and 2 ml of concentrated hydrochloric acid were added to 218 mg

(0.43 mmol) of methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methyl-

butanoyl]amino} phenyl)-4-methylpentanocate (diastereomer 2; Example 97A). The reaction

5  mixture was stirred at 100°C for 2 h. After cooling, the reaction mixture was added to ice-water,

and the crystals formed were filtered off with suction. The crystals were washed twice with water

and then dried in a high vacuum drying cabinet at 40°C overnight. This gave 188 mg (89% of

theory) of the title compound as a white solid.

LC-MS (Method 7): R, = 1.30 min; m/z = 490/492 (M+H)",

10 'H-NMR (400 MHz, DMSO-d): 8 [ppm] = 0.67 (d, 3H), 0.80 (d, 3H), 0.84 (d, 3H), 1.69-1.80 (m,
1H), 2.39-2.48 (m, 1H), 2.62-2.70 (m, 1H), 2.71-2.79 (m, 1H), 3.29-3.44 (m, 1H, partially obscured
by H,O signal), 4.13 (d, 1H), 7.00 (dd, 1H), 7.32-7.38 (m, 2H), 7.41-7.51 (m, 4H), 9.82 (s, 1H),

11.96 (br. s, 1H).
[a]p® = +82°, ¢ = 0.275, methanol.

15  The compounds listed in the table below were prepared in an analogous manner:



5 [ppn] = 0.68 (d, 3H), 0.80- Cl N c..,00.88 (m 611),
1.68-1.81 (m 111), 15 CH3 | 2.35-2.48 (m 111), 2.61-2.70 (m
H3C, , ,, 0 1H), 2.70-2.81 (m 1H), 3.3642- ......... -10 3.49 (m
111), 3.87 (s, 3H), 4.10 F FC

Example Name/Structure/Starting material Analytical data

3-(4-chloro-3-{[(25,3R)-2-{4-chlorophenyl)-
4,4,4-trifluoro-3-methylbutanoyl]Jamino} phenyl)-

3,4-dimethylpentanoic acid (diastereomer I)

H,C
O H,C CH,
HO™ ™
Cl
3 HN_ _.O
HyCo, l"’ff©\
F F Cl
F

from methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chloro-
phenyl)-4,4 4-trifluoro-3-methylbutanoylJamino} -
phenyl)-3,4-dimethylpentanoate (diastereomer I)

LC-MS (Method 5):
R, = 1.30 min; m/z = 504/506
(M+H)".

"H-NMR (400 MHz, DMSO-dy):

& [ppm] = 0.55 (d, 3H), 0.80 (d,
6H), 1.30 (s, 3H), 1.75-1.88 (m,
1H), 2.46-2.58 (d, 1H, obscured
by DMSO signal), 2.69 (d, 1H),
3.28-3.45 (m, 1H, partially
obscured by H;O signal), 4.13
(d, 1H), 7.12 (dd, 1H), 7.33 (d,
1H), 7.43-7.51 (m, 5H), 9.81 (s,
1H), 11.75 (br. s, 1H).

[a]p®® = +95°, c = 0.285,

methanol.

3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-
4,4,4-trifluoro-3-methylbutanoyl]amino} phenyl)-
3,4-dimethylpentanoic acid (diastereomer 2)
H,C
O H,C CH

3

HO

from methyl 3-(4-chloro-3-{[(2S,3R)-2-(4-chloro-
phenyl}-4,4,4-trifluoro-3-methylbutanoyl]amino} -
phenyl)-3,4-dimethylpentanoate (diastereomer 2)

LC-MS (Method 5):
R;=1.30 min; m/z = 504/506
(M+H)".

"H-NMR (400 MHz, DMSO-dy):

& [ppm] = 0.56 (d, 3H), 0.80 (d,
6H), 1.30 (s, 3H), 1.75-1.89 (m,
1H), 2.46-2.57 (d, 1H, obscured
by DMSO signal}, 2.69 (d, 1H),
3.29-3.45 (m, 1H, partially
obscured by H,O signal), 4.13
(d, 1H), 7.12 (dd, 1H), 7.32 (d,
1H), 7.42-7.48 (m, 4H), 7.49 (d,
1H), 9.81 (s, 1H), 11.75 (br. s,
1H).

[a]p™ = +105.7°, ¢ = 0.305,

methanol.

P
e

()



F (d, 1H),

from net hyl
11.96 (br.
but anoyl ] a

111),
111).
3-(4-chlor
2- (4- et hy
4- met hyl pe

7.01 (
3- (4-

t, 211), 7.23 (d, 111), 7.32-7.37
chloro-3-{[(2S, 3R)-2-(4-chl oro-

S1
ni nol phenyl) - 4- net hyl pent anoat e

(m 211), 7.43 (d,
1H), 9.81 (s,

3- met hoxypheny1l) - 4, 434-trifl uoro- 3- net hyl -

(di astereoner 1)

= 3- 23, 3Rw.4. 4o 4-trifd uaro- 3- net hyl - LG hod 8):
PERE Dt ansn Ry wffRL ™Y - o AialfBeapBllog )
ntanoi ¢l aci d (di astereomer T) (VFLII)+.

3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-
4,4 ,4-trifluoro-3-methylbutanoyl]amino} phenyl)-

3-cyclobutylbutanoic acid (diastereomer 1)

O H,C

3

HO

from methyl 3-(4-chloro-3-{[(2S,3R)}-2-(4-chloro-
phenyl})-4,4,4-trifluoro-3-methylbutanoyl Jamino} -
phenyl)-3-cyclobutylbutanoate (diastereomer 1)

H3 CCH3

LC-MS (Method 5):
R,=1.32 min; m/z= 516/518
(M+H)".

'H-NMR (400 MHz, DMSO-d,):
8 [ppm] = 0.80 (d, 3H), 1.31 (s,
3H), 1.41-1.52 (m, 1H), 1.52-
1.66 (m, 3H), 1.66-1.78 (m, 2H),
2.37 (d, 1H), 2.45-2.58 (m, 1H,
obscured by DMSO signal), 2.64
(d, 1H), 3.28-3.47 (m, 1H,
partially obscured by H,O
signal), 4.13 (d, 1H), 7.10 (dd,
1H), 7.33 (d, 1H), 7.40-7.52 (m,
5H), 9.81 (s, 1H), 11.83 (br. s,
1H).

[a]p® = +105°, ¢ = 0.250,

methanol,




0O 111-NWR (400 WMHz, DMSO-d6): HO 5 [ppn] = 0.68 (d, 3H), 0.79
(d, SCd 3H, 0.8 (d, 314), 1.68-1.80 (m 111), 2.29 (s, 3H),
2.36-2.47 (m 16 N',..... 0 1H), 2.61-2-B9-(m 1H), 2.70- 2.79
(_m 1H), 3.26-3.40 (m 111, partially obscured by H0 F F CH
signal), 4 E}?ﬂﬂ(;ﬂé 111) ’Na?ﬁe?gtrlgcq'lgl‘elsmrting material Analytical data

3-(4-chloro-3-{[(2S,3R)-2-(4-chlorophenyl)-
4.4 4-trifluoro-3-methylbutanoyl|amino } phenyl)-

3-cyclobutylbutanoic acid (diastereomer 2)

OH,C
HO
Cl
HN O
H3C’I, ey ,I©\
F F Cl
F

from methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chloro-
phenyl)-4,4,4-trifluoro-3-methylbutanoyl]amino} -
phenyl)-3-cyclobutylbutanoate (diastereomer 2)

LC-MS (Method 5):
R, = 1.32 min; m/z= 516/518
(M+H)".

'H-NMR (400 MHz, DMSO-d):
o [ppm] = 0.80 (d, 3H), 1.31 (s,
3H), 1.42-1.52 (m, 1H), 1.52-
1.67 (m, 3H), 1.67-1.79 (m, 2H),
2.37 (d, 1H), 2.45-2.58 (m, 1H,
obscured by DMSO signal), 2.64
(d, 1H}), 3.30-3.47 (m, 1H,
partially obscured by H,O
signal), 4.13 (d, 1H), 7.10 (dd,
1H), 7.33 (d, 1H), 7.41-7.52 (m,
5H), 9.81 (s, 1H), 11.84 (br. s,
1H).

[a]p™ = +100°, ¢ = 0.30,

methanol.

i
‘
S



F 1H),

0. 04H, butanoyl]ani no}phenyl)-4- nethylpentanoate m _nor
di ast er eone % ﬁ 95 ( é i . 153 -
Exanpl e Na% ’%’fp cturel "%ﬁ[ tr‘f’\‘:%“rngt%r Ima ‘)rfaaﬁyt [ ca:‘L{nci'%t a le&ata
3-(4-chl or p-3- {[(db 3R -2-(4-chi or o- 3- met hyTl -
phenyl )-4, 4, 4-trifl uéﬂ%ﬂlﬁmﬁé‘r{{@%@ﬁ'&ﬁﬂﬁﬂ@f&ﬁh%ﬂ?
phenyl ) - 4- fret hyl pentangi, ,aci ﬁe& bASLRIBRME phkdy-G MS (Method 5): R
= 1.33 min| mz =| 504/ 506 ( M+H) 5 G EAREphkdy -
3- cyclopropylbutanow acid (diastereomer mixture) LC-MS (Method 4):
R, = 1.54 min; m/z = 500/502
2 H,G (M-Hy".
HO ~ 'H-NMR (400 MHz, DMSO-d,):
= 5 - 6)'
S § [ppm] = 0.77-0.85 (m, SH),
g . HN\¢O 0.87-1.02 (m, 1H), 1.15-1.28 (m,
e 2H), 1.42 (s, 3H), 2.62-2.72 (m,
lf,’ 7
3Cr,,, u@\ 1H), 3.01 (d, 1H), 3.28-3.43 (m,
. E al 1H, partially obscured by H,O
F signal), 4.09-4.17 (m, 1H), 7.08
from methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chloro- |(dd: 1H), 7.38-7.53 (m, 6H),
phenyl)-4,4 4-trifluoro-3-methylbutanoylJamino} - 9.92 (d, 1H).
phenyl)-3-cyclopropylbutanoate
(diastereomer mixture)
3-(4-chloro-3-{[(25,3R)-2-(4-ethylphenyl}-
LC-MS (Method 5):
4,4 4-trifluoro-3-methylbutanoyl]amino} phenyl)- (Method 5)
R, = 1.32 min; m/z = 484
4-methylpentanoic acid (diastereomer 1) ' T, Mz
(M+H)".
H,C CH,
O
'H-NMR (400 MHz, DMSO-d,):
HO 8 [ppm] = 0.68 (d, 3H), 0.79 (d,
o 3H), 0.84 (d, 3H), 1.17 (t, 3H),
g 1.68-1.81 (m, 1H), 2.36-2.47 (m,
1H), 2.56-2.69 (m, 3H), 2.70-
2.79 (m, 1H), 3.27-3.40 (m, 1H,
partially obscured by H,O
signal), 4.07 (d, 1H), 6.98 (dd,
1H), 7.20 (d, 2H), 7.30-7.41 (m,
from methyl 3-(4-chloro-3-{[(2S,3R)-2-(4-ethyl- 4H), 9.73 (s, 1H), 11.95 (br. s
phenyl)-4,4,4-trifluoro-3-methylbutancyl]amino} - lH), ’ , ,
phenyl)-4-methylpentanoate (diastereomer I)

7.17 (d, 211),
3-(4-chloro-3-{{(2S, 3R) -
4,4,4-trifluoro-3-nethyl

7.29-7.39 (m from net hyl
411), 9.73 (s, 0.96H, mmj
- 2- (4- met hyl phend#d)- di ast

or

ereoner), 9.87 (s,




111- NVR (400 MHz, HVWSO-d6): HOIP 5 [ppm = 0.68 (d, 311), O0.75-
c 0.89 (m 611), 1.68-1.81 (m 1H)), 2.33 (s, 311), 2.36-2.59 (m
111, N.,...0 17 partially obscured By-DMSO H3C,,,ia.,,.., #
CH3 signal), 2.61-2.70(m 1H), 2.70-
Example Name/Structure/Starting material Analytical data
3-(4-chloro-3-{[(2S,3 R)-2-(4-chloro-3-fluoro-
phenyl)-4,4,4-trifluoro-3-methylbutanoyl]- LC-MS (Method 5):
amino }phenyl)-4-methylpentanoic acid R~ 1.28 min; mfz = 508/510
(diastereomer I} (MHH)".
H,C CH, 'H-NMR (400 MHz, DMSO-dy):
i & [ppm] = 0.68 (d, 2.79H, major
HO diastereomer), 0.84 (t, 6H), 1.25
Cl (d, 0.21H, minor diastereomer),
9 1.69-1.81 (m, 1H), 2.39-2.48 (m,

from methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chloro-
3-fluorophenyl)-4,4,4-trifluoro-3-methylbutanoyl]-
amino} phenyl)-4-methylpentanoate

(diastereomer I)

1H), 2.61-2.70 (m, 1H), 2.70-
2.81 (m, 1H), 3.37-3.48 (m, 1H),
4.15 (d, 1H), 7.01 (dd, 1H),
7.29-7.38 (m, 3H), 7.50 (dd,
1H), 7.62 (t, 1H), 9.87 (s, 0.93H,
major diastereomer), 10.01 (s,
0.07H, minor diastereomer),

11.96 (br. s, 1H) (86% de).

Q)



FF4FC 2.8 (m 1H), 3.25-3.43 (m 1H, partially obscured by 1120
signal), 4.07 (d, 111), 7.00 (d, from nethyl

3-(4-chloro-3-{[(2S, 3R)-2-(4-chl oro- -M¥31), 7.25-7.39 (m 3H),
7.39- 3-nethyl phenyl)-4,4,4-trifl uoro 3- et hyl but anoyl k 7.47 (m

]2_::?) ’ 9'( glla SE%aI)%%%‘Br 11) %ame%prlil’]c%}u% %materl tlhyI pe%n%?y?&:gledata (br. s,

3-(4-chlorp-3-{[(@-cnforo neni é&i -di T uoro-
cycl opent ypacet yl | am r%(}“;??l FHESHBr4A4-riflugrovs (Met hod 8) :

pentanoic acid (i 5 ONg! 1sob)oplj:ﬂulfen§1)z’alméﬁlﬁbutmoﬁ]amlé(%w 500

LC-MS (Method 5):
phenyl)-4-methylpentanoic acid (diastereomer I) ,
R;=1.35 min; m/z = 498/500
H.C CH,

08 (M+H)".

HO '"H-NMR (400 MHz, DM SO-d,):
& [ppm] = 0.68 (d, 3H), 0.79 (d,
3H), 0.84 (d, 3H), 1.19 (d, 6H),
10 1.67-1.80 (m, 1H), 2.36-2.47 (m,
HiCr,, A, 1H), 2.60-2.70 (m, 1H), 2.70-
| 279 (m 1H), 2.81-2.93 (m, 1H),
F7IF ®  13.26-3.40 (m, 1H, obscured by
CH, H,O signal), 4.07 (d, 1H), 6.98
(dd, 1H), 7.20-7.28 (m, 2H),
7.30-7.43 (m, 4H), 9.73 (s, 1H),
11.95 (br. s, 1H).

Cl

from methyl 3-(4-chloro-3-{[(25,3R)-
4,4 4-trifluoro-2-(4-isopropylphenyl)-3-methyl-
butanoyl]amino} phenyl)-4-methylpentanoate

(diastereomer 1)




H3CCH3 (MrH)t O HO  IHNWR (400 Mz, DMBO-d6): le 5 [ppn] =
0.67 (d, 3H), 0.84 (d, C 311), 1.52-1.69 (m 211), 1.70- 18 HN O
1.81 (m 111), 1.81-1.96 (m 111), 1.98-2831 (m 311), 2.36-2.47 (m
le 111), 2.61-2.70 (m_111), 2.70- G

Example Name/Structure/Starting material Analytical data

LC-MS (Method 5):
3-(4-chloro-3-{[(25,3R)}-4,4 4-trifluoro- R, = 1.19 min; m/z = 474/476
2-(4-fluorophenyl)-3-methylbutanoyl]amino}- (M+H)".

phenyl)-4-methylpentanoic acid (diastereomer 1)
"H-NMR (400 MHz, DMSO-d,):
H,C CH,

0 6 [ppm] = 0.68 (d, 2.76H, major
diastercomer), 0.80 (d, 3H), 0.84
(d, 3H), 1.25 (d, 0.24H, minor
Cl diastereomer), 1.68-1.80 (m,
1H), 2.36-2.47 (m, 1H), 2.60-
2.70 (m, 1H), 2.70-2.80 (m, 1H),
3.29-3.44 (m, 1H, partially
obscured by H,O signal}, 4.12
(d, 1H), 7.00 (dd, 1H), 7.22 (t,

from methyl 3-(4-chloro-3-{[(2S,3R)- 2H), 7.31-7.37 (m, 2H), 7.45-
4,4 A-trifluoro-2-(4-fluorophenyl)-3-methyl- | 7.52 (m, 2H), 9.80 (s, 0.92H,

butanoyl]amino} phenyl)-4-methylpentanoate major diastereomer), 9.94 (s,

HO

11

(diastereomer 1) 0.08H, minor diastereomer),

11.96 (br. s, 1H) (84% de).

4“"—"\.




2.80 (m 111),
from net hyl

2.80-2.93 (m 111),
3-(4-chloro-3-{[(4-chl orophenyl) -

3.78 (d,

11-1),

7.02 (dd, 111),

7.31-7.39 (m 211),

7.44 (q, 411), (3,3-difluorocycl opentyfl4deetyl]am nol phenyl)- 9.78
(s, 111), 11.95 (br. s, 111) 4- nethylpentanoate (isomer 1) - 154
- Exanpl e me/ tructu n a al ytijcal

3- (4-chl or ;E’é“-“{‘t%‘f - chi OF 3'?%%5%“%? Aty ata

cycl opent ypacetyl an1n0|pnenyd£ Z-met hyl - pentanoi|c aci d (i Soner 2)
LC-M5 (Met hod 8): 3-f4-ohlgre-Ifi{hdAitrftuczo-dostisbo0 H3CCH3 (MrH) +. O
HO

12

2-[4-(2,2,2-trifluoroethyl)phenyl]butanoyl} -
amino)phenyl]-4-methylpentanoic acid

(diastereomer mixture)

H.C CH
03 3
HO
Cl
HN 0]
H,C .
F F F
F F

from methyl 3-[4-chloro-3-({4,4,4-trifluoro-
3-methyl-2-[4-(2,2,2-trifluoroethyl)phenyl]-
butanoyl}amino)phenyl]-4-methylpentanocate

(diastereomer mixture)

LC-MS (Method 5):
R, =1.26 min; m/z = 538/540
(M+H)".

'H-NMR (400 MHz, DMSO-d,):
& [ppm] = 0.64-0.71 (m, 3H),
0.79 (d, 3H), 0.84 (d, 3H), 1.68-
1.81 (m, 1H), 2.38-2.47 (m, 1H),
2.61-2.69 (m, 1H), 2.70-2.80 (m,
1H), 3.28-3.44 (m, 1H, partially
obscured by H,O signal), 3.64
(q, 2H), 4.11 (d, 1H), 6.99 (d,
1H), 7.30-7.39 (m, 4H), 7.46 (d,
2H), 9.80 (s, 1H), 11.95 (br. s,
1H).




"H NVR (400 MHz, DWMSO- d6): all 8 [ppml = 0.67 (d, 311), 0.85 (d,

cl 311), 1.52-1.69 (m 2H), 1.70- 19 HN O 1.81 (m 111), 1.81-1.96

(m 1H), 1.98231 (m 311), 2.36-2.480m el 11-1), 2.61-2.70

(rii, 111) 2.70- 279 (m 111), 2.80-2.93 (m 111), 3.79 (d,

% 15)21 7.7'381 #ﬁgad 1 méﬁe %E{l)e/éar(tﬁlg%bat&m 8-l (Ana(l\'ymcgf&ag henyl)-

(3,5-ai 1 uproeye p[ Rk ek .

propyl)phenyl]-4,4,4-trifluore-3-methylbutanoyl } - LC-MS (Method 5):
amino)phenyl]-4-methylpentanoic acid R, = 1.26 min; m/z = 532/534
(diastereomer mixture) (M+H)".
"H-NMR (400 MHz, DMSO-d,):
& [ppm] = 0.68 (d, 3H), 0.79 (d,
3H), 0.84 (d, 3H), 1.68-1.80 (m,
1H), 1.87-2.04 (m, 2H), 2.36-
13

from methyl 3-[4-chloro-3-({(25,3R)-
2-[4-(2,2-difluorocyclopropyl)phenyl]-
4.4 4-trifluoro-3-methylbutanoyl} amino)phenyl]-

4-methylpentanoate (diastereomer mixture)

1H), 3.29-3.44 (m, 1H, partially
obscured by H,O signal), 4.10
(d, 1H), 6.99 (dd, 1H), 7.27 (d,
2H}), 7.33 (d, 1H), 7.37 (s, 1H),
7.42 (d, 2H), 9.77 (s, 1H), 11.95
(br. s, LH).

2.47 (m, 1H), 2.61-2.69 (m, 1H),
2.70-2.79 (m, 1H), 2.93-3.06 (m,

—



9.77 (s,
3-(4-chloro-3-{[(4-chl orophenyl) (3, 3-difluoro-

111),

11.

95 (br. s, 111).

4- met hyl pent anoate (isomer 2)
LC- M5 (Met hod 8):

cycl opent ypacet yl ] am no} phenyl)-4-net hy{dWBIR = 2. 71 min; mlz = 498/ 500

pentanoic acid (isoner_3)
67 ( c&an?e%é't)‘ﬁctt?fe/%%arﬁi%ig mateéi'-iLal 311)

HO

111),

H3CCH3

0O 111-NMR (400 MHiz, DWVSO- d6):

=0

a&rple

’An]flly%i%z_lllda?)a4 (m

14

3-(3-{[(2S8,3R)-2-(4-tert-butylphenyl)-
4,4,4-trifluoro-3-methylbutanoyl]amino}-
4-chlorophenyl)-4-methylpentanoic acid

(diasterecmer 1)

H.C CH
o° 3
HO
Cl
HN 0]
HSC/,’“ ‘f,,,I
CH
F7IF ’
F CH,
CH,

from methyl 3-(3-{[(28,3R)-2-(4-tert-butylphenyl)-
4,4,4-trifluoro-3-methylbutanoyl]amino} -4-chloro-

phenyl}-4-methylpentanoate (diastereomer 1)

LC-MS (Method 5):
R, = 1.39 min; m/z = 512/514
(M+H)",

'H-NMR (400 MHz, DMSO-d,):
o [ppm] = 0.68 (d, 3H), 0.79 (d,
3H), 0.84 (d, 3H), 1.27 (s, 9H),
1.68-1.80 (m, 1H), 2.36-2.47 (m,
1H}, 2.60-2.69 (m, 1H), 2.70-
2.79 (m, 1H), 3.27-3.43 (m, 1H,
partially obscured by H,O
signal), 4.08 (d, 1H), 6.97 (dd,
1H), 7.30-7.44 (m, 6H), 9.73 (s,
0.96H, major diastereomer)},
9.86 (s, 0.04H, minor
diastereomer), 11.95 (br. s, 1H)
(92% de).




1.56 (m 111),

2.28-2.40
by DVSO si
(d, 111),

3-(4-chlor
(3,3-diflu
11.95 (br.

Nanme/ St r uct

1.70-1.81 (m 114),

20 HNO 1.85-2.19 (m 311),

(m 111), 2.40-2.53 (m 111, partially 1110 obscured
gnal), C 2.61-2.70 (m 111),152-70-2.90 (m 211), 3.75
7.02 (dd, 111), from nethyl
- 3- 4-ch| 02§n %{ % 4 1), 7,37 d]_Afi , 7.44
g]f:’@ff'ifh bpent %&% t§?¥‘ijf S % Tfajf (q, Zf%a,lﬁﬁf" s, 111),
Z-Tret Ny pent anoate bl sorrer S, ITD) - 155 - ExXanple
ure/ St art- [41‘@]‘1Qfat3e{l{ﬁzé Rpgréd- sltlfpreérmﬁlmxa- 21
phenyl)-4,4,4-trifluoro-3-methylbutanoyl]amino} -
LC-MS (Method 5):
phenyl)-4-methylpentanoic acid (diastereomer I) (Method 3)
R, = 1.24 min; m/z = 520/522
H.C CH, .
0 (M+H)".
HO 'H-NMR (400 MHz, DMSO-d,):
cl & [ppm] = 0.68 (d, 3H), 0.80-
0.88 (m, 6H), 1.68-1.81 (m, 1H),
15 2.35-2.48 (m, 1H), 2.61-2.70 (m,
1H), 2.70-2.81 (m, 1H), 3.36-
3.49 (m, 1H), 3.87 (s, 3H), 4.10
(d, 1H), 7.01 (t, 2H), 7.23 (d,
1H), 7.32-7.37 (m, 2H), 7.43 (4,
from methyl 3-(4-chloro-3-{[(2§,3R)-2-(4-chloro- 1H), 9.81 (s, 1H), 11.96 (br. s,
3-methoxyphenyl)-4,4,4-trifluoro-3-methyl- 1H)
butanoyl]amino} phenyl)-4-methylpentanoate
(diastereomer I)
3-(4-chloro-3-{[(25,3R)-4,4,4-trifluoro-3-methyl- | LC-MS (Method 8):
2-(4-methylphenyl)butancyl]amino } phenyl)- R, = 2.70 min; m/z = 470/472
4-methylpentanoic acid (diastereomer [) (M+H)Y".
H.C CH, .
0 H-NMR (400 MHz, DM SO-dj):
HO & [ppm] = 0.68 (d, 3H), 0.79 (d,
3H), 0.84 (d, 3H), 1.68-1.80 (m,
Cl 1H), 2.29 (s, 3H), 2.36-2.47 (m,
16 HN O 1H), 2.61-2.69 (m, 1H), 2.70-
He | 2.79 (m, 1H), 3.26-3.40 (m, 1H,
3, "fz,
@\ partially obscured by H,O
ignal), 4.05 (d, 1H), 6.98 (dd,
F ! F CH3 signal) ( ) (
1H), 7.17 (d, 2H), 7.29-7.39 (m,
from methyl 3-(4-chloro-3-{[(2S,3R)- 4H), 9.73 (s, 0.96H, major
4,4 A-trifluoro-3-methyl-2-(4-methylphenyl)- | diastereomer), 9.87 (s, 0.04H,
butanoylJamino} phenyl)-4-methylpentanoate | minor diastereomer), 11.95 (br.
(diastereomer I} s, 1H) (92% de).

- A
“
N



pent anoi ¢ H C HO 4- et hyl pent anoat e
3-(4-chloro-3-{[(4-chl orophenyl) (3, 3-difluorocycl opentyl)acetyl]am no
| phenyO- 4- net hyl -

(3, 3-difluorocycl opent ypacetyl ] am nol phenyl) -

frommethyl 3-(4-chlofrld33-{[(4-c

aci

hl or ophenyl) -

d (ispmar CH3 | e HN

F

from methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chloro-
3-methylphenyl)-4,4,4-trifluoro-3-methylbutanoyl]-
amino } phenyl}-4-methylpentanoate

(diastereomer 1)

(i soner 4) | 1 1 p LMz o=

498/ 500 ( M %al“l"e H- Nm‘\gwégﬁ)ﬁwf“"g}é%?ébpé&a “’5‘5[ ppn A“abg]'ég P 3H)
0.85 (d, 3[MI), I.RO-1I.34 (m 11T I 245-—1.56 (m (1A, 1I.70-1. 81T (M
1H), 1.85-P.20 (m §ii')3h10@ (35, -2((mohlmr013-lxl)ethy12 4,1’91;2154%?5121( g}g ; %)11,
partial ly pbscurefd fy. H¥5 d ot 11903k Tyl (Zle 90 (m
211), 3.75| (d, 11}, e (‘313l &? tifgatoyisy U 24113 i 482 Boa/506
4H), 9.73 (s, 111 phml)%nctb}'lpermm@mld (diEtarphas 12

(+)-3-(4-hl oro- 3¢ {[(25 é A%chl oropheny1l) - 4, 4 =+#% f | uor o- 3-net h
yl but anoyl | am nol phenyl ) pr opyl propanoi ¢ dcid (di astereoner

2) - 156 | disso]ved i of di chl oromet hane, | "BNMR (&8 Mz, OMS0-dy):
nmmol ) of trifluorpac dded at RT. Thg reaction m xture
was stirred at RT fof'4 h and t i luted with 10 5Hprek= et € SHTRES-
phases werp separated, and the agyesuys phase was t|h& &Xxsiaeked si fhes,
more times| with djchloromet hane. The &bnbi ned organi ¢ phasés were
dried over| magnesf um sul phate angy5 cencentrat ed uﬂd"ér(S PEYESEE-59 (m, 1H,
pressure. [ThelTrude product obtain in this manngr

preparative RP HPLC (nobile p e thanol /wgger gdr 5@2’6%%#%@#& S
gave 56 ng| of thel target conp @ py) .| sig@IVB.o1 MECHmd 118) 2.70-
RL = 1.20 pm niz| = 488/490 (MtH) . 1 (400|\/|— i

[ppmM = 0.02-0.10{ (m 111), O. §3 Q= 2K), 0.4 Sd?gs% §)253§3(m’1H’

partially obscured by H,O
signal), 4.07 (d, 1H), 7.00 (d,
1H), 7.25-7.39 (m, 3H), 7.39-
7.47 (m, 2H), 9.81 (s, 1H), 11.95
(br. s, 1H).

18

3-(4-chloro-3-{[(4-chlorophenyl}(3,3-difluoro-
cyclopentyl)acetyl]amino} phenyl)-4-methyl-
pentanoic acid (isomer 1)

H.C
0°

CH,

HO

Cl
HN

E Cl

F

from methyl 3-(4-chloro-3-{[(4-chlorophenyl)-
(3,3-difluorocyclopentyl)acetyi]amino } phenyl)-

4-methylpentanoate (isomer 1)

LC-MS (Method 8):
R;=2.71 min; m/z = 498/500
(M+H)".

'H-NMR (400 MHz, DMSO-d):
8 [ppm] = 0.67 (d, 3H), 0.84 (d,
3H), 1.52-1.69 (m, 2H), 1.70-
1.81 (m, 1H), 1.81-1.96 (m, 1H),
1.98-2.31 (m, 3H), 2.36-2.47 (m,
1H), 2.61-2.70 (m, 1H), 2.70-
2.80 (m, 1H), 2.80-2.93 (m, 1H),
3.78 (d, 1H), 7.02 (dd, 1H),
7.31-7.39 (m, 2H), 7.44 (q, 4H),
9.78 (s, 1H), 11.95 (br. s, 1H).




10 1H),

0.80 (d, 311),
2.47-2.68 (m 211, partially obscured by DVSO signal),

0.89-0.99 (m 1H),

2.20-2.29 (m 1H),

3 30-3.43 (m

111, partially obscured by 1120 signal)-154-13 (d, 111), 7.10 (dd,

111), 7.36 (d, 1H), 7.42 (d 111) 7 43- 7 50 (m 4H), 9.84 (s, 111),
12.04 (br.|s, 1 [ cci 2 chlior o

conpounds ]F%’?PEEQ nth %té“%‘érl r\”@?@‘aﬁ éﬂiared i, 'c%-&bgous
manner: 0 = 157- Exanpte Name/rStructure/ StartTtng jmateriat Anal ytical
data 23 3-cycl opr pppHprpmrioi[(4-¢hlorgphedy! Y BB alifdnose-

{[(2S,3R) -R2-(4-ch ) i

4,4,4-trif]|uoro-3t ne%ﬁQ§%%%§%% lﬁﬁﬁgT%R4qnﬁ?ﬂ LC-MS (Method 8):

2- (4-chl orpphenyl)-4, 4, 4- tmmﬁhmoaddﬁmmurﬁyl- R, = 2.71 min; m/z = 498/500
butanoydan‘no}phenyl)-S-cMcIoproeylpropanoate (di astereomer
FI3C",...|..... | S aci g ac. - - - (dlastereodﬁﬁﬂﬁb _ 0 Al

F 1) 3-(4-chloro-B-{[(2SBR)-|/) G LCM (Method B): R = 1.20 nin;
mz = 488/ 490 (MH) F. ] MHz, DMVBO- d6) : | 'B-NMRH00-MHz, DMSO-dy):
0.03-0.12 [m 111), 0H9g- 035 (f 2F), 0.44-0.54 (. 11j), .0, 80 5%
311), 0.88/0.99 (M 111), 2.20- m 1H), 2.47-%@91(%67@1% 85(d,
partially pbscured by DVSO si gnal 3.2b-3.43 (m kﬁ% 19ﬁf§g@$tmn,17@
obscured by F@g gnal ), 4.13 (d,z111)~ 7. 10 (dd g

7.41 (d, 1H), 7.4B-7.50 (m 4H), Ps, 1 d381((51p 1H2318 111)96(m i),

F Cl
F
from methyl 3-(4-chloro-3-{[(4-chlorophenyl)-
(3,3-difluorocyclopentyl)acetyl]amino } phenyl)-

4-methylpentanoate (isomer 2)

1.98-2.31 (m, 3H), 2.36-2.48 (m,
1H), 2.61-2.70 (m, 1H), 2.70-
2.79 (m, 1H), 2.80-2.93 (m, 1H),
3.79 (d, 1H), 7.01 (dd, 1H),
7.32-7.39 (m, 2H), 7.43 (q, 4H),
9.77 (s, 1H), 11.95 (br. s, 1H).

20

3-(4-chloro-3-{[(4-chlorophenyl)(3,3-diftuoro-
cyclopentyl)acetyllamino} phenyl)-4-methyl-
pentanoic acid (isomer 3)

H,C

CH
0 3

HO

Cl
HN

F Cl
F
from methyl 3-(4-chloro-3-{[(4-chlorophenyl)-
(3,3-difluorocyclopentyl)acetyl]amino} phenyl)-

4-methylpentanoate (isomer 3)

L.C-MS (Method 8):
R, =2.71 min; m/z = 498/500
(M-+H)".

'H-NMR (400 MHz, DMSO-dy):
& [ppm] = 0.67 (d, 3H), 0.84 (d,
3H), 1.20-1.34 (m, 1H}, 1.45-
1.56 (m, 1H), 1.70-1.81 (m, 1H),
1.85-2.19 (m, 3H), 2.28-2.40 (m,
1H), 2.40-2.53 (m, 1H, partially
obscured by DMSQ signal),

2H), 3.75 (d, 1H), 7.02 (dd, 1H),
7.34 (d, 1H), 7.37 (d, 1H), 7.44
(g, 4H), 9.74 (s, 1H), 11.95 (br.
s, 1H).

2.61-2.70 (m, 1H), 2.70-2.90 (m,




[a] 20 = +57.30, ¢ = 0.355, chloroform HO fromtert-butyl VF

- 158 - Exanple Nanme/ Structure/ Starting material Analytical data
3-(4-chloro-3-{[(2S, 3R) - 2- (4-chl or ophenylbp-
4,4,4-trifluoro-3-net hyl but anoydani nol pheny1) -

3-cycl obut yfihpa O;H(I;r noi C d é!:glllC%tliEEtﬁe irlggrmatentlur €) I?\%a'l\)/%cgllh@ittahOd 5):

lt, = 1.31

3-(4-chloro-3-{{(4-chlorophenyl)(3,3-difluoro-

cyclopentyllacetyl]amino} phenyl)-4-methyl- LC-MS (Method 8):
pentanoic acid (isomer 4) R¢=2.71 min; m/z = 498/500
(M+H)".

H,C._ _CH

'H-NMR (400 MHz, DMSO-d,):
& [ppm] = 0.68 (d, 3H), 0.85 (d,
3H), 1.20-1.34 (m, 1H), 1.45-
21 M. O 1.56 (m, 1H), 1.70-1.81 (m, 1H),
1.85-2.20 (m, 3H), 2.29-2.41 (m,
1H), 2.41-2.53 (m, 1H, partially
obscured by DMSO signal),
2.62-2.70 (m, 1H), 2.70-2.90 (m,
2M), 3.75 (d, 1H), 7.02 (dd, 1H),

7.32-7.39 (m, 2H), 7.44 (q, 4H),
(3,3-difluorocyclopentyl)acetyl]Jamino} phenyl)- 9.73 (s, 1H), 11.95 (br. s, 1H)

4-methylpentanoate (isomer 4)

HO

r o
F

from methyl 3-(4-chloro-3-{[(4-chlorophenyl)-

Example 22

(+)-3-(4-Chloro-3- {[(25,3R)-2-(4-chlorophenyl}-4,4,4-triflnoro-3-methylbutanoylJamino } phenyl)-

3-cyclopropylpropanoic acid {(diastereomer 2)

HO

Cl
HN 0

H,C,,

s
"’I,

78 mg (0.14 mmol) of fert-butyl 3-(4-chloro-3-{[(2S,3R)-2-(4-chlorophenyl)-4,4 4-trifluoro-
3-methylbutanoyl]amino} phenyl)-3-cyclopropylpropanoate (diasterecomer 2; Example 99A) were



111- NVR (400 MHz, DWVS0-4): HO OO0 8 [ppn] = 0.80 (d, 3H), 1.44-

Cl 1.62 (m 2H), 1.62-1.75 (m 3H), 24 NO ?2...... 1.97-2.02 (m 1H),
2.29 (dd, 111), 2.33-2.42 (m 1H), 2-W6- F H3C,", _"---,,,,00 F C
(dd, 111), 2.87 (td, 111), 3.36- 3.42 (m 111), 4.13 (d, 1H, 7.01

F dissolved in 10 ml of dichloromethane, and 0.33 ml (4.3 mmol) of trifluoroacetic acid was added at

RT. The reaction mixture was stirred at RT for 4 h and then diluted with 10 ml of water. The
phases were separated, and the aqueous phase was then extracted three more times with
dichloromethane, The combined organic phases were dried over magnesium sulphate and

5  concentrated under reduced pressure. The crude product obtained in this manner was purified by
preparative RP HPLC (mobile phase methanol/water 8:2 isocratic). This gave 56 mg of the target
compound (81% of theory).

LC-MS (Method 5): R, = 1.20 min; m/z = 488/490 (M+H)".

'H-NMR (400 MHz, DMSO-d,): § [ppm] = 0.02-0.10 (m, 1H), 0.19-0.33 (m, 2H), 0.44-0.53 (m, (, '
10 1H), 0.80 (d, 3H), 0.89-0.99 (m, 1H), 2.20-2.29 (m, 1H), 2.47-2.68 (m, 2H, partially obscured by -/

DMSO signal), 3.30-3.43 (m, 1H, partially obscured by H,O signal), 4.13 (d, 1H), 7.10 (dd, 1H),

7.36 (d, 1H), 7.42 (d, 1H), 7.43-7.50 (m, 4H}, 9.84 (s, 1H), 12.04 (br. s, 1H).

[o]p™® = +98.8°, ¢ = 0.325, chloroform.

The compounds listed in the table below were prepared in an analogous manner:



(dd, 1H), 7.33 (d, 1H), 7.37 (t, fromtert-butyl
3-(4-chloro-3-{[(2S,3R)- 111), 7.43-7.51 (m 4H), 9.81 (s,

2- (4-chl orophenyl)-4,4,4-trifluoro-3-nmethyl-- 111), 11.99 (br. s, ca.
1H). but anoyl ] am no} phenyl) - 3 cycl obut yl pr opanoat e (di ast er eoner

m Xt ure) .ure/ tartl ng Anal yti cal

|
data 25 H‘g q'ﬁ: 0 Hmar%e f'éclt'fre ? oat e (‘Atﬂa@ ald r H3C4"

F 3-(4-chl pro-3-{[(2S, 3R - Z-(4-cni oropnenyi -

£t oy oy PR P SRR, | TR
2- (4- chl or ppheny 1) 44, 4rilubior¥-hedybutdndylihinb iphenyl)- | = ’

but anoyl ] am nol phen)g}anl%brgg}lpr%%bﬁ-arg%t(g%blwtgjjmgqg_ 19 HOM-+Hdi- ast er eomrer
'H-NMR (400 MHz, DMSO-d;):
O 8 [ppm] = 0.03-0.12 (m, 1H),

0.19-0.35 (m, 2H), 0.44-0.54 (m,

HO
1H}, 0.80 (d, 3H), 0.88-0.99 (m,
‘ Cl 1H), 2.20-2.29 (m, 1H), 2.47-
! 23 HN O 2.69 (m, 2H, partially obscured

Hacfu,, i, by DMSO signal), 3.29-3.43 (m,
1H, partially obscured by H,O
F F ©\CI signal), 4.13 (d, 1H), 7.10 (dd,
1H)}, 7.36 (d, 1H), 7.41 (d, 1H),
from tert-butyl 3-(4-chloro-3-{[(25,3R)- 7.43-7.50 (m, 4H), 9.84 (s, 1H),
2-(4-chlorophenyl)-4,4,4-trifluoro-3-methyl- 12.03 (br. s, 1H).
butanoyl]amino} phenyl)-3-cyclopropylpropanoate [0]s = +57.3°, ¢ = 0.355,

(diastereomer 1)
chloroform.




IP"....--- F 3-(4-chloro-3-1[(28,3R)- m xture) --
O mxture) acid CI1 LCGM (Method 7): R =1.26 m
(MtH) +. 1H NMR (400 MHz, DVMSO-d6): 5 [ppiB-= 0. 80
311), 1.00 (d, 311), 1.33-1.40 (m 1H, 2.70-2.78

Co--- L. t0 F C
n, nz = 520/522
(d, 311), 0.94 (d,
(m 1H), 3.10 (s,

311), 3.11:3.18 11 11, t
HZO)si gnal ]‘}X’ﬂ“]ﬂém(d e‘?St ‘ﬁ'geﬁggﬁr“&ﬁfﬁ]f erid}. ggr(

Ll d by
& %Ti ‘%griz (d,

111), 7.43f7 50 411); u 83 (d, It1), It 91 (bry

S, ca. J.J.J.) -

160 - Exanpl e Nang/ SB{4rcitlorp S SRS3R)- ﬂgﬁ4-ﬁ1§@1@ph€ayl) Anal ytical data

ot Do AP A PR Rt SO AR i phny)-

3-(1-net hyl cycl oprbpxd@bptymnmomc agi@ (dlastdgzdvBr (iaraD
(di astereoper mxture) R, = 1.27 mn (diastereoner
(MHH) +;
0
HO
Cl
24 HN O
F

from fert-butyl 3-(4-chloro-3-{[(25,3R)-
2-(4-chlorophenyl)-4,4,4-tritluoro-3-methyl-
butanoyl]lamino } phenyl)-3-cyclobutylpropanoate

{diastereomer mixture)

d.GMS (Method 5)
#,l 41 & 2R 294

(M+H)".

§ [ppm] = 0.80 (d, 3H), 1.44-

1.97-2.02 {m, 1H}, 2.29 (dd,
1H), 2.33-2.42 (m, 1H), 2.46
(dd, 1H), 2.87 (1d, LH), 3.36-
3.42 (m, 1H), 4.13 (d, 1H), 7.01
(dd, 1H), 7.33 (d, 1H), 7.37 (t,
1H), 7.43-7.51 (m, 4H), 9.81 (s,
1H}, 11.99 (br. s, ca. 1H).

'H-NMR (400 MHz, DMSO-d):

1.62 (m, 2H), 1.62-1.75 (m, 3H),

\\
e

@



HO VH3

F F d
3.05-3.17
signal),

R,

3

=1 31 min (diastereoner 2), nm z = 502/504 (MH)+. 40
Cl '"H NWVR (400 MHz, DWVSO- d6): 5 [ppmM = 0.80 (d, 3H), 0.88- 26 NO
0.96 (m 5H), 1.66-1.78 (rh, 2H39-2.76-2.85 (m 1H),

m 1H), 3.30-3.45 (m_ 1H, partially obscured by H20
E}Za_mplg 3'I@aelsne(/éafuc%lwelsuf'ﬁi}]g_mAEitéli'18al( m 1|;Qn’alytical data
3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-
4,4,4-trifluoro-3-methylbutanoyl]amino} phenyl)-
4-methoxy-4-methylpentanoic acid LC-MS (Method 7):
(diastereomer mixture) R,= 1.26 min; m/z = 520/522
(M+H)".
'H-NMR (400 MHz, DMSO-de):
& [ppm] = 0.80 (d, 3H), 0.94 (d,
3H), 1.00 (d, 3H), 1.33-1.40 (m,
25 1H), 2.70-2.78 (m, 1H), 3.10 (s,

3H), 3.11-3.18 (m, 1H), 3.32-
3.44 (m, 1H, partially obscured
by H,O signal), 4.12 (d, 1H),
7.08 (dd, 1H), 7.33 (dd, 1H),
7.42 (d, 1H)}, 7.43-7.50 (m, 4H),

from tert-butyl 3-(4-chloro-3-{[(2S,3R)- 9.83 (d, 1H}, 11.91 (br. s, ca.
2-(4-chlorophenyl)-4,4,4-trifluoro-3-methyl- | 1H).
butanoyl]amino} phenyl)-4-methoxy-4-methyl-

pentanoate (diastereomer mixture)




fromtert-butyl 3-(4-chloro-3-{[(2S,3R) - 7.19 (dd,
2- (4-chl orophenyl)-4,4,4-trifluoro-3-nmethyl- 6H),
but anoyl ] am nol phenyl) - 3-( 1- net hyl cycl -ol¥fepyl ) -
(di astereoner _m xture) -161 -

1H), 7.40-7.51 (m
9.92 (d, 1H).
propanoat e

Exanmpl e Nane/ Structure/ Starti ng

mat eri al A;ﬁl _t |1c al

data 27 (di .
3- (4- chl or (bs, srrss sl Payeria

Analytical data

4,4, 4-trif[ooro-3fmetnyl but ano&gj am noy pheny1l)-
3- (1-f 1 uor pcycl opf opyi§-pleeantl(28,3K)-2-(4-chlorophenyl)-
2- (4-chl orpphenyl) -4 A 4rbll g Biarand 0% -

but anoyl | am no} ph an;’/i&n&u f—f{ng@?o]éty%ﬁpro% h)m}y )10
(di ast ereofrer m xf ur e)3-(l-mehyleycloptopylfprepagdic adifl or o-

m Xt ure) (diastereomer mixture)

0 CH,
HO
cl
26 HN.___O
H3C”'a, '””’@\
FTIF cl
F

from tert-butyl 3-(4-chloro-3-{{(25,3R)-
2-(4-chlorophenyl)-4,4,4-trifluoro-3-methyl-
butanoyl]amino} phenyl}-3-(1-methylcyclopropyl}-

propanoate (diastereomer mixture)

. T =
é%l“(sz(é‘?eﬁﬁ?ﬁ)-u as
Ry = 1.27 min (diasterecomer 1),
m/z = 502/504 (M+H)";
R, = 1.31 min (diastereomer 2),

m/z = 502/504 (M+H)".

'H-NMR (400 MHz, DMSO-d):
5 [ppm] = 0.80 (d, 3H), 0.88-
0.96 (m, 5H), 1.66-1.78 (m, 2H),
2.76-2.85 (m, 1H), 3.05-3.17 (m,
1H), 3.30-3.45 (m, 1H, partially
obscured by H,O signal), 3.57-
3.66 (m, 1H), 4.10-4.18 (m, 1H),
7.19 (dd, 1H), 7.40-7.51 (m,
6H), 9.92 (d, 1H).

p——
-



acid CI LC-Ms (Method 5): 12, = 1.18 min; rn/z = 506/508 (M-H)".
11-1-NWR (400 MHz, DVBO-d6): 5 [ppml = 0.65-0.90 (m 2H), 0.80 (d,
3H), 0.90-1.08 (m 114), 1.11-1.31 (m -Up1)y, 1.56-1.73 (m 111),
2.69-2.89 (m 211), 3.30- 3.44 (m 1H, part ially obscured by 1120
signal), 4{13 111), 39(d 11 4 752(m
511), 9.87 ’éa,"g‘clli F%’fﬁé‘g‘%’e’ ?r%%g mafer Ha% ‘%“WH P put yl
pr opanoat e["'V"H3T, 1627* mpt € Name/ Styucture/ Starting
mat eri al Apal ytic al &éd-ehlorg-3- {{@&SSRD %K%Clgorophenyl)
{R2S, 3R) -2} (4-chlp _ﬁ‘.{}%gn) 23 Ibut -
4,4, 4-trifluoro-3t rret’ y utoanr&elw alrlnar}logparﬂmo }1§:13y)
3- (3, 3-di f| uor ocygl obul-(itfhyrespelnpipylipanoic acid LC-MS (Method 5);
{diastereomer mixture) R, = 1.18 min: m/z = 506/508
(M+H)".
0 F
'H-NMR (400 MHz, DMSO-d,):
HO
o [ppm] = 0.65-0.90 (m, 2H),
: Cl 0.80 (d, 3H), 0.90-1.08 (m, 1H),
' 27 HN_ 0O 1.11-1.31 (m, 1H), 1.56-1.73 (m,
1H), 2.69-2.89 (m, 2I1), 3.30-
H3C,,, ':,,’
" ’@\ 3.44 (m, 1H, partially obscured
E E al by H-O signal), 4.13 (d, 1H),
F 7.14 (dd, 111), 7.39 (d, 1H),
from tert-butyl 3-(4-chloro-3-{[(2S,3R)- 7.42-7.52 (m, 5H), 9.87 (s, 1H),
2-(4-chlorophenyl)-4,4,4-trifluoro-3-methyl- 11.85-12.70 (br. s, 1H).
butanoyl]amino} phenyl)-3-(1-fluorocyclopropyl)-
propanoate (diastereomer mixture)




LC-MS (Met hod 5):

(d, 2.29H),
2.18-2. 39

1.21-

(diastereonmer mxture) Rt = 1.24 mn; nmz =
538/ 540 FF (MtH) +. 111- NMR (400 MHz, DMVBO-d6):

5 [ppn] = 0.80

HO 1.31 (m 1.71W9- 2.02-2.17 (m /0 1H),

2.40- 28 H3C4, .....,... - d

-", 2.75 (m_ 211,

partially JF%&Hhe

1H, partia

e i by %ﬁ/usnoelﬁirlgc@%'le)smr%hg %iia%él’?a? (m

]}é'n]ﬁ)yticgf dafa 3- 44 (M

28

3-(4-chloro-3-{[(28,3R)-2-(4-chlorophenyl)-
4.4 A-trifluoro-3-methylbutanoyi]amino } phenyl)-
3-(3,3-difluorocyclobutylpropanoic acid
(diastereomer mixture)

F_ F

HO

from tert-butyl 3-(4-chloro-3-{[(25,3R)-
2-(4-chlorophenyl}-4,4,4-trifluoro-3-methyl-
butanoyl]amino} phenyl)-3-(3,3-difluoro-

cyclobutyl)propanoate (diastercomer mixture)

LC-MS (Method 5):
R, = 1.24 min; m/z = 538/540
(M+H)",

'H-NMR (400 MHz, DMSO-d,):
& [ppm] = 0.80 (d, 2.29H), 1.21-
1.31 (m, 1.71H), 2.02-2.17 (m,
1H), 2.18-2.39 (m, 3H), 2.40-

by DMSO signal), 2.91-3.03 (m,
1H), 3.17-3.44 (m, 1H, partially
obscured by H,O signal), 4.13
(d, 1H), 7.05-7.16 (m, 1H), 7.33-
7.53 (m, 6H), 9.85 (s, 0.7H),
9.98 (s, 0.3H), 11.96-12.18 (br.
s, 1H).

2.75 (m, 2H, partially obscured -

e



FFis C obscured by H0 signal), 4.13 (d, 1H), 7.05-7.16 (m 111),
7.33- F 7.53 (m 611), 9.85 (s, 0.711), fromtert-butyl
3-(4-chloro-3-{[(2S,3R)- 9.98 (s, 0.311)16311.96-12.18 (br.

2-(4-chl oropheny1)-4, 4, 4-trifluoro-3-nethyl- s, 111).

but anoyl | am.no} gheny1) -3- %,13- if%gfor.o- cvel obut y‘* .0 ate
(di astereo TT%’FE"%@% ure) D?ange té‘épq‘-"e 2étrrtr’}lallg(la]["’l{%r}r/?'g/ Struc 3&‘?’*’&%@‘?@% I ng
mat eri al Anal'ytical data_ 3-(4-chloro-3-
{[(2S, 3R) - P- (4- ch| or &heHgrey- {[(2S,3R)-2-(4-chlorophenyl)-

4.4 4-trifluoro-3-methylbutanoyl]Jamino} phenyl)-

4-cyclopropylbutanoic acid (diastereomer mixture)

O
HO
. Cl LC-MS (Method 5):
: 29 HN 0 R;=1.29 min; m/z = 502/504
(M+H)".
HCo, "”ﬂ©\
F F Cl
F

from fert-butyl 3-(4-chloro-3-{[(2S,3R)-
2-(4-chlorophenyl)-4,4,4-trifluoro-3-methyl-
butanoyl]aminc} phenyl)-4-cyclopropylbutanoate

{diastereomer mixture)

Example 30

3-(4-Chloro-3-{[(3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoylJamino } phenyl)-3-cyclo-

propyl-2-methylpropanoic acid (diastercomer mixture)

HO
CH

HN O

H3C“’h



4,4,4-trifluoro-3-nethyl butanoyl]am no | phenyl)-

4-cycl opropyl but anoi ¢ acid (di astereoner m xture) A HO 1110
Cl LCMs (Method 5): 29 N....... 0 itt =164-29 nmin; mz = 502/504
H3C, ", (MtH)+. F ...... v, FOAT

10

15

20

250 mg {0.47 mmol) of ethyl 3-(4-chloro-3-{[(2S,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methyl-
butanoyl]amino } phenyl)-3-cyclopropyl-2-methylpropanoate (diastereomer mixture;
Example 129A) were dissolved in a mixture of 1.0 m! of methanol, 0.5 ml of THF and 0.5 ml of
water, and 40 mg (0.94 mmol) of lithium hydroxide monohydrate were added at 0°C. The mixture
was stirred initially at 0°C for 1 h and then at RT overnight. Another 40 mg (0.94 mmol) of lithium
hydroxide monohydrate were then added, and the reaction solution was warmed to 50°C. After
further stirring at this temperature overnight, 1 ml of methanol was metered into the reaction
mixture, and the mixture was stirred at 60°C for a further 12 h. The solution was then diluted with
water and acidified with 1 N hydrochloric acid (pH about 2). The aqueous phase was extracted
three times with ethyl acetate. The combined organic phases were dried over magnesium sulphate
and concentrated under reduced pressure. This gave 204 mg (86% of theory) of the title compound

as a diastereomer mixture.

LC-MS (Method 7): R; = 1.26 min, m/z = 502/504 (M+H)" (diastercomer 1); R;= 1.27 min, m/z =
502/504 (M+H)" (diastereomer 2}; R;= 1.28 min, m/z = 502/504 (M+H)" (diastereomer 3); R, =
1.30 min, m/z = 502/504 (M+H)" (diastereomer 4).

"H-NMR (400 MHz, DMSO-dy): § [ppm] = -0.20--0.05 (m, 0.85H), 0.13-0.36 (m, 2H), 0.47-0.65
(m, 0.85H), 0.68-0.75 (m, 0.3H), 0.80 (d, 2.63H), 0.93-1.09 (m, 1H), 1.17 (d, 1.5H), 1.21-1.29 (m,
1.87H), 1.84-2.08 (m, 1H), 2.61-2.77 (m, 1H), 3.16-3.27 (m, 0.5H), 3.28-3.43 (m, 0.5H, partially
obscured by IL0 signal), 4.09-4.17 (m, 1H), 6.70-6.78 (m, 0.16H), 7.02-7.13 (m, 1H), 7.30-7.53
(m, 5.84H), 9.80-10.01 (m, 1H), 11.79-12.35 (br. m, 1H).

Example 31

3-(4-Chloro-3-{[(3R)-2-(4-chlorophenyl)-4,4 4-trifluoro-3-methylbutanoyl Jamino } phenyl)-3-(2,2-

difluorocyclopropyl)propanoic acid (diastereomer mixture I)

SN



Cl F fromtert-butyl 3-(4-chloro-3-{[(2S, 3R)-

2- (4-chl orophenyl)-4,4,4-trifl uoro-3-nethyl - but anoyl ] am no |

phenyl ) - 4-cycl opr opyl but anoat e (di ast-€ivéener mni xture) Exanpl e 30
3-(4-Chloro-3-{[(3R)-2-(4-chl orophenyl)-4,4,4-trifluoro-3-nethyl butan
oyl ] am nol pheny1l) - 3- cycl opr opyl - 2- net hyif propanoi ¢ aci d (di ast ereoner
m xture) HO C -164- 250 ng (0.4 pmnf) of ethyl

3- (4-chl or o-3-{[ (28, 3R) - 2- (4- chl_or oppf

enyl)-4,4,4-trifluoro-3-nethyl bu
t anoyl ] am nol phenyl) - 3- cycl oproyl - 21 et hyl propanoat e (di ast er eoner

m xture; Exanple 129A) were di sflol ved_in_a mixture of 1.0 nl of

met hanol, 0.5 m of THF and HD , and 40 ng (0.94 mmol)
of 1ithium hydroxi de nonohydrate were § at 0C. The m xture 5 was
stirred initially at OC for 1 h and ther REpjoverni ght. Anot her 40
ng (0.94 mmol) of |ithium hydroxi de nonohydrate were then added, and
the reaction solution was warned to 50CHM{t g0 further stirring at
this tenperature overnight, 1 m of nethanol” was netered into the
reaction mxture, and the m xture Wafl{'%l rred at _60C for a further 12
h. The solution was then diluted wt e 9 hdi fi

hydrochloric acid (pH about 2). The aqueojs p as extracted 10
three tines with ethyl acetate. The cor : hases were

dri ed over magnesium sul phate and concentg at ed under P educed

pressure. This gave 204 ng (86% of theory) of the title conpound as a
di ast ereonmer m xture. LCM (Method 7): R, =1.26 mn, mz =

502/ 504 (MEH r0gli @stlemsoatirofl methRl  3=(4kch2ato-Ai (iN2S AR z2- @wcmaﬁlﬁﬁﬂ)em#mlﬂuoro-

S R o eyt i etk Ea i b bal A SR
111- NVR ( 4E®a1ﬁﬂiﬁ124ﬁ¥5@r&j Gl);solx&d [ipprmhixtare 6f 20 00 dRSaremnd Q. B5bY water, and 27 mg

%555ty 48 AT By T B S P

1.8711), 1 o%nl@htO'BhG(munﬂ;ﬂ. Hhs thdn Gilutdd with (Eler ﬂd'd)a,cmﬁieliﬁwﬂl. PN HytocKlodcid (pH

3 28 3.43 5 art] al obscur y .H20 s

6. 70- %bo?lgg nﬂ-‘eog f%lg]i tec! goho'lzwzys El erEﬁE]OftJf\Il_{l} su 10g n§ %@8 g?ﬁ hlglg vacuum
5 8411) 9 0RPni Q. Brlis f4 sii@(so%lafﬁ@or}?@ﬁﬁe ity comPbundhd ) diab¥RBMEENiRtire in the
3-(4-Chl org- 3- [(3R) 2- ( -chl orophenyl)-4,4,4-trifl uoro-3-nethyl butan
oyl ] ami no} FA@%y 2 e 4o i f | uor ocycl opr opy! ) propanoi ¢ aci d
(di astereoner m xture 1)

10 LC-MS (Method 5): Ry = 1.26 min; m/z = 524/526 (M+H)".

'H-NMR (400 MHz, DMSO-d,): 8 [ppm] = 0.80 (d, 1.63H), 1.04-1.19 (m, 1H), 1.26 (d, 1.37H),
1.36-1.50 (m, 1H), 1.97-2.14 (m, 1H), 2.46-2.82 (m, 3H, partially obscured by DMSO signal),
3.15-3.43 (m, 1H, partially obscured by H,O signal), 4.07-4.17 (m, 1H), 7.17-7.26 (m, 1H), 7.36-
7.53 (m, 6H), 9.87 (s, 0.55H), 10.01 (s, 0.45H), 12.16 (br. s, 1H).

15 Example 32

3-(4-Chloro-3-{[(3R)-2-(4-chlorophenyl)-4,4 4-trifluoro-3-methylbutanoylJamino} phenyl)-3-(2,2-

difluorocyclopropyl)propancic acid {(diastereomer mixture 2)



114 ng (0.21 mol ) of nethyl
3-(4-chloro-3-{[(2S, 3R)-2-(4-chl orophenyl)-4,4,4-trifl uoro-

3- net hyl but anoyl ] am nol phenyl) - 3- (2, 2- di fébuor ocycl opr opyl ) pr opanoat e(
i sonerl; Exanple 124A) were dissolved in a mxture of 2 m of dioxane
and 1 m of water, and 27 ng 5 (0.64 mml) of Iithium hydroxide
nonohydrate were added. The mixture_wgs gtirred at RT overnight. The
solution was then diluted with vvatend acidified with 1 N

hydrochl oric acid (pll about 2) The|precipitated solid was filtered
off with suction and dried undejl hi gh vacyum over ni ght. This gave 89
ng (80% of theory) of the tiH®E cor a diastereoner mxture in
the fonn of a white solid. 10 LG M ( 5: R=1.26mMn; mz =
524/ 526 (V\H)'. 111- NVR (400 MHz, DWVSO- dB pm = 0.80 (d,

1.6311), 1.04-1.19 (m 1H), 1.26 (d, 1.37 .36150(m 111),
1.97-2.14 (m 1H), 2.46-2.82 (m 3H, parHNn D obscured by DVBO
signal), 3.15-3.43 (m 111, partially obscu ed by 1120 si gnal)
4.07-4.17 (m 111), 7.17-7.26 (m 11ﬂ :
0.5511), 10.01 (s, 0.45H), 12.16 (br. s‘g"m

oyI ] am no} phenyl) 3- (2 2- d| fl uorocycl gprt ) pragpangi,c acid

(diastereomer mixture 2) - 166 - HO C g115 ng (O. nmol ) of L Y
met hyl 3-(4-chloro-3-{[ (25, 3R)-2-(4-chl orophenyl)-4,4,4-trifluoro- ~
3- et hyl but anoyl | am nol phenyl) - 3- (2, 2-di fl uor ocycl opr opyl ) propanoat e(

i soner2; BExasphe (RHA)mmE) eofdinssiol vad-tiiora-3pi[ (S BRE 2-¢¥-cldonvbhenf])-djdgixaifleoro-

and 1 m of | i.t hi um drOX|de .
ronoiydr at & TP H B R o & UL TR PR er  HET e %
f] o:jut [ gln W&SlalhﬂjlegZﬁl)M&@dss\o&vE?mVﬁiﬁﬁfuraﬁ@ @cafdidxhgchndil tnil of witter, and 27 mg (o 64
ydrochl oric aci pH about. 2 The aqueo se.was extr.ac

1 e Wt h TR ot AT e AR Re B ASrgare TS ES R g Kb gveieht
over magnegihb Ba1stdnPRattBerpdifi@0REERiEBANR holdTRa fwitheldN A8 HropKIeSS tii@ (pHTkbost 2).

gave 101 (90% of theory) of the title c rrpound as di a ter eonmer
Mixture i n IBhATIEBIAbET s LRSS e BFs Wlﬂigwlmfomthe% ned grganic phascs

1.26 min; Wefe dri %éﬁ%né%%ﬂpha%ﬁ%eﬁﬁﬂ& Widér re ﬂ:@s)ure Q‘h{s@‘rfé 10T mg
0.80 (d, 16811‘% 1.05-1.18 (m |H), 26 (d, 1.32H), 35-1.50

1H), 1.96- 290Phof theoryay | thezltlmorzpcalzd e dlBSierm%mtw|ny’fh6B§aﬂfé&0189rﬁmb
signal), 3.15-3.42 (m 1H, partially obscured by 1120 signal),

4.08-4.36 (mb echd§)7R7—¥§6(Im néllili)szzt/?zé%@’/n}iﬁ 52 (m 6H), 9.87 (s,
0.5611), 10.01 (s, 11), 12.16 (br. 111)." 15 Exanpl e 33 and

Exampl e 34 (.)
(+) - 3- (4- CHHOMNER 34Q0 ¥iblg, BMSOx,): £ [ppmbr ey 1. §8H); 2051118 (/y &) d-29-(fel-B2H),

g'n 3ut2§m0y' ]fg%';‘ gy @t}eﬂ%} 96318 Y&, BYtYIAS OPBRONE Aty (HbAsdieleBIRGSsidnal),
3.15-3.42 (m, 1H, partially obscured by H,O signal), 4.08-4.16 (m, 1H), 7.17-7.25 (m, 1H), 7.37-
7.52 (m, 6H), 9.87 (s, 0.56H), 10.01 (s, 0.44H), 12.16 (br. s, 1H).

15  Example 33 and Example 34

(+)-3-(4-Chloro-3-{[(28,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoylJamino } phenyl)-

3-cyclobutylpropanoic acid (diastereomers I and 2)



The di astereoner m xture obtained above of
3-(4-chloro-3-{[(2S,3R)-2-(4-chl orophenyl)-4,4,4-tri-

f 1 uor o- 3- et hyl but anoydani nol pheny1) - 3-ch¢él-obut yl pr opanoi ¢ aci d
(Exanpl e 24) was separated further by preparative HPLC on a chiral
phase [col um: Daicel Chiral pak AD 5 um 250 nmmx 5 20 mm
injection volune: 0.40 m; nobile J 90% i sohexane/ 10%

i sopropanol; flowrate: 15 m/nOn; dgtection: 220 urn; tenperature:
25C]. 63 ng of diastereonmer m x{jure gave 29 ng of diastereoner 1
(Exanpl e 33) and 32 ng of di@é er 2 Exanpl e 34). Exanple 33

(di astereoner |): LCGM (Method 5): mm nmz = 502 (M+H) +.
10' H NMR (400 MHz, DMSO-d6): [ppn ¢4, 3H), 1.45-1.62 (m
2H), 1.62-1.79 (m 3H), 1.97-2.03 (m 1HY 2.%#-2.39 (m 2H),
2.42-2.47 (m 111), 2.87 (td, 1H), 3.35:}_;}%40 @gn 1H, 4.13 (d, 1H),
7.01 (dd, 1H), 7.23-7.39 (m 2H), 7.42-7. m 4H), 9.81 (s, 111),
11.98 (br. s, 1H. [a]D20= +69 , ¢ = 0. 260, [chloroform Exanple 34
(diastereoner 2): 15 LC-MS (Method #,CuR mz = 502 (MtH)
. 11-1-NWR (400 MHz, DVSO-d5). 8 [PPn] = p11), 1.45-1.63 (m
211), 1.63-1.76 (m 3H), 1.98-2.04 (m 42 (m 2H),
2.44-2.48 (m 111), 2.87 (td, 111), 4.53 d, 111y, 7@2 (dd, 1H),
7.33 (d, 1H), 7.37 (d, 111), 7.42-7.51 ( 411), 9.81 (s, 1H, 12.00
(br. s, 1H). [a]D2 = +53, ¢ = 0.250, chloroform - 168 - Exanple 35
and Exanpl ; : : AL A )
3- (4- Chl or g?g.ﬁ‘f‘ft?rf"s‘?%ré?‘f‘%fe( R or ophery 1) - 44 A Prior o ammeeiy i
t anoyl ] anmi Aodpiensthylbutanoganbiopmbeyh Butyalebitelprpindiq aiid Siemplend#h svag sepagated

2) furthelF lEy prgﬂarative HPLC on a chiral phase [column: Daicel Chiralpak AD-H, 5 pm, 250 mm x

I =0

5 20 mm; injection volume: 0.40 ml; mobile phase: 90% isohexane/10% isopropanol; flow rate:
15 ml/min; detection: 220 nm; temperature: 25°C]. 63 mg of diastercomer mixture gave 29 mg of

diastereomer 1 (Example 33) and 32 mg of diastereomer 2 (Example 34).

Example 33 (diastereomer 1):

LC-MS (Method 5): R, = 1.31 min; m/z = 502 (M+H)".

10 "H-NMR (400 MHz, DMSO-ds): & [ppm] = 0.80 (d, 3H), 1.45-1.62 (m, 2H), 1.62-1.79 (m, 3H),
1.97-2.03 (m, 1H), 2.24-2.39 (m, 2H), 2.42-2.47 (m, 1H), 2.87 (td, 1H), 3.35-3.40 (m, 1H), 4.13 (d,
1H), 7.01 (dd, 1H), 7.23-7.39 (m, 2H), 7.42-7.54 (m, 4H), 9.81 (s, 1H), 11.98 (br. s, 11).

[a]p™ = +69°, ¢ = 0.260, chloroform.

Example 34 (diastereomer 2Y:

15 LC-MS (Method 5): Ry = 1.31 min; m/z = 502 (M+H)".

'"H-NMR (400 MHz, DMSO-d): & [ppm] = 0.80 (d, 3H), 1.45-1.63 (m, 2H), 1.63-1.76 (m, 3H),
1.98-2.04 (m, 1H), 2.22-2.42 (m, 2H), 2.44-2.48 (m, 1H), 2.87 (td, 1H), 4.13 (d, 1H), 7.02 (dd,
1H), 7.33 (d, 1H), 7.37 (d, 1H), 7.42-7.51 (m, 4H), 9.81 (s, 1), 12.00 (br. s, 1H).

[o]p® = +53°, ¢ = 0.250, chloroform.



555 nmg (0.11 mmol ) of the diastereonmer m xture of
3-(4-chloro-3-{[(25,3R)-2-(4-chl orophenyl) -

4,4, 4-trifluoro-3-nethyl butanoyfl| am nol pteényl ) - 4- cycl opr opyl but anoi c
acid (Exanmple 29) were separated further by preparative HPLC on a
chiral phadaamplel33end FRampke|36Chi r al pak AD-H, 5 gm 250 nm x 20 nmm
nobi | e phase: isohexane/ethanol 90:10 (v/v); flowrate: 15 mM/mn; W

detection: t :x ; i %&Eﬁﬁ :
Yield: 28 r‘;’é(gg:h%;} {ﬁ?‘-ﬁ?ﬁc gm&égﬁ&%ﬁl)l %8’4@9%%2% gél%?/éyg)g&aﬂ%l%% u :en%

Chi r al pak ABRy#pepSpdbpta@BGicririiesdre6menyy endB) | e phase:

i sohexane/ (et hanol + 0.2% trifluoroacetic acid + 1% water) 90:10

(viv); flowrate: 1 m/mn; WV detection; 220 nm 15tenperature:

30C]. LCGM5 (Method 5): R = 1.26 nm : 502/ 504 (M+H) +. 1H NWR

(400 MHz, DWVsO-d6). 8 [PP1n] = 0.06 (m 111), -0.06--0.03 (m
1H), 0.22-0.37 (m 2H), 0.39-0. 0.80 (d, 311), 1.27-1.36

(m 1H), 1.45-1.56 (m 111), 2_3 A 111), 2.57-2.66 (m 1H),
2.99-3.09 (m 111), 3.28-3.4%0(m ~TH, p al |y obscured by H20
signal), 4.13 20(d, 1H, 7.07 (dd, 1H), 5 (d, 111), 7.41 (d, 1H),
7.43-7.50 (m 1H), 9.82 (s, 1H), 12.02 (B¢ SlH). - 169 - [a]D2 =
+41, ¢ = 0.260, chloroform Exanple 36 (dl astereoner 2): Yield: 25

ng Rt = 8.75 min; chemcal purity >99% . de 5[ Col um: Chiral pak
AD-H, 5 um 250 mmx 4.6 mm nobile phase: ijsohexane/ (ethanol + 0.2%
trifluoroacetic acid + 1% water) 90: 19 v/ V), flawrate: 1 m/mn; W
detection: 220 nm tenperature: 30C. el 5: R = 1.26

mn; ink = 502/504 (MtH)+. ' H NVR (400 df): 5 [ppm =
-0.14--0.07 (m 111), -0.06--0.02 (m ~E0. 22207 36010 (m H),
0.38-0.49 (m 111), 0.80 (d, 311), 1.27-1F36 (m 111), 1.46-1.55 (m
1H), 2.39-2.47 (m 1H), 2.58-2.66 (m 111), 2.99-3.09 (m 111),
3.28-3.43 (m 111, partially obscured by H20 signal), 4.13 Sd, 111)
7.07 (dd, P53me (il mppD of tho dpgtereqman mixjurg of 3-(ghlprer3- H(FS3R)-2g3-cplgrophenyl)-
111), 12.0 i _ 1 OW r

anal ogousl 3 ’4§%{r1$§0m3%é&§%?&£}?yg%lh%&ggpc?ﬁaﬁgﬁgy I‘g?traﬁdg{ ﬁ'rgig/' taarF1 lie n2§) e
mat eri al Afenapatgddarthes dy arepgratve HEI pipp ghigil physy [column: Daicel Chiralpak AD-H, 5 pm,

250 mm x 20 mm; mobile phase: isohexane/ethanol 90:10 (v/v); flow rate: 15 ml/min; UV

detection: 220 nm; temperature: 30°C]:

10 Example 35 (diastereomer I).

Yield: 28 mg

R,= 7.47 min; chemical purity >99%; >99% de
[Column: Chiralpak AD-H, 5 um, 250 mm x 4.6 mm; mobile phase: ischexane/(ethanol + 0.2%
trifluoroacetic acid + 1% water) 90:10 (v/v); flow rate: 1 ml/min; UV detection: 220 nm;

15  temperature: 30°C].
LC-MS (Method 5): R, = 1.26 min; m/z = 502/504 (M+H)".

'H-NMR (400 MHz, DMSO-dy): & [ppm] = -0.14--0.06 (m, 1H), -0.06--0.03 (m, 1H), 0.22-0.37
(m, 2H), 0.39-0.50 (m, 1H), 0.80 (d, 3H), 1.27-1.36 (m, 1H), 1.45-1.56 (m, 1), 2.39-2.47 (m, 1H),
2.57-2.66 (m, 1H), 2.99-3.09 (m, 1H), 3.28-3.43 (m, 1H, partially obscured by H,O signal), 4.13

20 (d, 1H), 7.07 (dd, 1H), 7.35 (d, 1H), 7.41 (d, 1H), 7.43-7.50 (m, 1H), 9.82 (s, 1H), 12.02 (br. s,
1H).

N
~r

A
e



fromtert-butyl butanoate (diastereonmer F

4,4, 4-trifluoro-3-nethyl butanoyl ] am nol phenyl) -

4- (1- et hyl cycl opropyl ) but anoi ¢ CH3 {[ (28°3R) - 2- (4- chl or opheny1) -
3-(4-chloro-3-{[(2S,3R) - m xture) Cl m xture) N'..0 --e,--- acid
Cl LC M5 (MEblied4T),c=R.268, di@dformn; mz = 516/518 (WH)+. ' H NVR (400
MHz, DMSO-(4): [ppm = -0.16--0.09 (m 1H), -0.09--0.02 (m 11-1),

0.11-0.18 g;e% 1 01 . L8- 0,25 (m 111), 0.80 (d, 3H), 0.92 (d, 311),
1.47-1.55 “(m 111), 2.57-2.65 (m 111), 3.05-3.20
(m 1H), 3.28-3. 43 (m 111 partially obscured by 1120 signal), 4.12
(d, 111), Xi0L-2Bms3 (m 1H), 7.33 (d, 114), 7.39-7.51 (m 511). 9.81
(d, 111), 12.03 (br. s, 1H).

2-(4-chl or phe 1 trifl hyI but anoyl ] am nol pheny1) - 4- (
1- net hyl cygr oprén?nl)‘:her(l}ca(l@unt ggpe"b)r‘rg’e%r’ﬁge 71

5  [Column: Chiralpak AD-H, 5 pm, 250 mm X 4.6 mm; mobile phase. 1sohexane/(ethanol + 0.2%
trifluorcacetic acid + 1% water) 90:10 (v/v); flow rate: 1 ml/min; UV detection: 220 nm;

temperature: 30°C].
LC-MS (Method 5): R, = 1.26 min; m/z = 502/504 (M+H)".

'"H-NMR (400 MHz, DMSO-d,): 8 [ppm] = -0.14--0.07 (m, 1H), -0.06--0.02 (m, 1H), 0.22-0.36

10 (m, 2H), 0.38-0.49 (m, 1H), 0.80 (d, 3H), 1.27-1.36 (m, 1H}, 1.46-1.55 (m, 1H), 2.39-2.47 (m, 1H),
2.58-2.66 (m, 1H), 2.99-3.09 (m, 1H), 3.28-3.43 (m, 1H, partially obscured by H,O signal}, 4.13
(d, 1H), 7.07 (dd, 1H), 7.35 (d, 1H), 7.42 (d, 1H), 7.43-7.50 (m, 4H), 9.82 (s, 1H), 12.02 (br. s,
1H).

The following compound was prepared analogously to Example 22:



B. Assessnment of the pharmacol ogi cal activity The phar macol ogi cal
effect of the conpounds according to the invention can be shown in
the followi ng assays: B-1. Stinulation of7/0reconbi nant sol ubl e

guanvl ate cyclase (sGC) in vitro b5lnvestigations on the stinulation
of reconbi pant o] ubl e \guanyl at e ) by ds
accordi ng .q%‘at"FPee nvent&dcﬁle%r%"raeﬁ%g\}mﬁgﬁ%’&%%odi um%@&%ﬁ%@%i de, and

wi th and wthout
1H-1, 2, 4- okadi azo
t he nmet hod| descri

he haem dependent s I nhibltor
o[ Z(Beljlergindiea3ini{4-cldprericard) |

are carried out by
M

Hoeni cka,
Ger zer and
expressed

=. M Be
J.-P.

e A Rirflelo?d tnetPbhi
cker, H eler, T chol
St as cfr(1-mpifylcydlepgopybbuignoi aE6l guan
n a bagul ovirus/

i'ri choke,

f1ahineWinBg 1y ef er ence:
ke,” H.

i mul ati on

ylyl

IRENSQeLahd 7R
cycl ase
Koy 124 min; mpyze516/518

car bon| oxi de", J(ga%ﬁ%grﬁ%ergﬁtg%(w%), 14n@&3n+ The haemfree
cycl asej i s obtained bgHadding Tween 20 to the sanple buffer

ne final concentration). The activation t est .
s reported as x-fole gt/ mul ation of the B&@%@@ﬁwwso“‘iﬁ)'
for Exanple 23| i $ho in Table 1: 15T, pm]l—;ﬁjsmd,@t(hgm{),
reconpi naﬂé ' S Wyl ate cycl ase | invitro

n

! <) S ) b
Concent r at Exanp |IM Basal (n'—'@-?91=ﬁ@%{16,01ﬁ)a(?-h1i¥9168
DEA/ NO sGC + 10 nM CDQ Haeky free sCC Basg}n (B7-0)188.25-(, 119, B0
1,1.5/1.0 0.0 0.01 1.6 7 1.6 1.2 0.1

(d, 3H), 0.92 (d, 3H), 1.47-1.55
(m, 2H), 2.31-2.42 (m, 1H),
2.57-2.65 (m, 1H}), 3.05-3.20 (m,
1H), 3.28-3.43 (m, 1H, partially

oxi de, and
guanyl at e
(0.5%int
subst ance
The resul t
(x-fold) of
Exanpl e 22
+ 0.01 AM
3.6 1.0 5

H,C.,,

nﬂl’ @\
F F Cl

F obscured by H,O signal), 4.12
(d, 1H), 7.01-7.13 (m, 1H), 7.33
(d, 1H), 7.39-7.51 (m, 5H), 9.81
(d, 1H), 12.03 (br. s, 1H).

from tert-butyl 3-(4-chloro-3-{[(25,3R)-
2-(4-chlorophenyl)-4,4,4-trifluoro-3-methyl-
butanoyl]amino} phenyl)-4-(1-methylcyclopropyl)-

butanoate (diastereomer mixture)




0.11.6 0.53.4 0.96.1 1.71.6 0.51.02.4 1.04.41.48.4 2.2
4.9 1.5104.9 1.2 7.8 2.518.3 5.4 14.2 2.0 - 172 - It is
evident from Table 1 that stimulation bot7h-of the haem contai ni ng and
of the haemfree enzyne is achieved. Furthernore, conbination of

Exanpl e 22Band As{eshdit df ihe plihramicnloyicaldiceivienol at e 2- oxi de ( DEA/ NO),

an NO donor, shows no synergistic effect, i.e. the effect of DEA/ NO

Is not potepntiated as.would be expected with.an sGC.actjvator. actin
Viaa haemins PuBRs Rt Kt 3F (R el I SR e B e
activat or adbetrdiagys:o the invention is not bl ocked by

1H 1, 2, 4- oxadi azol o[ 4, 3a] qui noxal i n-1-one (ODQ, a haem dependent

i nhi bitor aof soluble guapyl ate. cyclase, but js in fact Jncreased. The
results in ‘ TP pescquanyiate cyelase QU HII he
conpounds according to the invention as activators of sol uble

guanyl ate yvett@aitons 16B<k AGhulationabl aedoabialn sentle Quampdtatogclasec [s&€® by the

reporter cell |line The.ce]luylar action of .the conpounds accardi ng t.

O vent Fumpaniatarintooqths it S e sfORTRE ateprdisy a8 Wil and
reporter c @lith((nlt ithehaciSlcptRgat kGE %HiﬂitoFlHWmﬂ@'radﬁh}l@{hﬁa] rcllﬁﬂﬂa;l:a-linﬁidﬁg heDD), are
339, 104-112 (2005). Representati ve.results for the conpounds
accordi ng Cyriehaus %‘P(/Qﬁt frlﬁh°<§fi@°qﬂre§t1&diefaﬁ HI*&E‘T éoﬂfw%sfﬁé%?néeinﬁ Hoenicka, EM,
2: sCC- act i watlieNOHaRbiIM tTY Sisthbie HoHho8Re! RGeS ind NPV istdseh, Examiisoluble
No. I\/Ecl:o[nl\/] 1326.530.3435

guanylyl cyclase expressed in a baculovirus/Sf9 system: Stimulation by YC-1, nitric oxide, and

carbon oxide", J. Mol. Med. 77 (1999), 14-23. The haem-free guanylate cyclase is obtained by

adding Tween 20 to the sample buffer (0.5% in the final concentration).

The activation of sGC by a test substance is reported as x-fold stimulation of the basal activity.

The result for Example 22 is shown in Table 1:

15 Table!: Stimulation (x-fold) of recombinant soluble guanylate cyclase (sGC) in vitro by
Example 22
Concentration Haem-containing sGC Haem-free sGC
Example 22
Basal +0.01 uM +10 pM Basal
[(kM] : g
(n=5) DEA/NO oDQ (n=5)
0 1.0£0.0 3610 51x15 1.0£0.0
0.01 1.6£0.3 44413 57+1.6 1.2+0.1
0.1 1.6 £0.5 34109 6.1+1.7 1.6+0.5
1.0 24%1.0 44+14 84+22 49x1.5
10 49+1.2 78125 183+54 142 +£2.0
[DEA/NO = 2-(N N-diethylamino)diazenolate 2-oxide; ODQ = 1H-1,2,4-oxadiazolo-

[4,3a]quinoxalin-1-one].



0.36173008191100.311 3 121 - 173 - Exanple No. MEC [nM
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It is evident from Table 1 that stimulation both of the haem-containing and of the haem-free
enzyme is achieved. Furthermore, combination of Example 22 and 2-(N,N-diethylamino)-
diazenolate 2-oxide (DEA/NO), an NO donor, shows no synergistic effect, i.e. the effect of
DEA/NO is not potentiated as would be expected with an sGC activator acting via a haem-
dependent mechanism. In addition, the effect of the sGC activator according to the invention is not
blocked by 1H-1,2,4-oxadiazolo]4,3a]quinoxalin-1-one (ODQ), a haem-dependent inhibitor of
soluble guanylate cyclase, but is in fact increased. The results in Table 1 thus confirm the
mechanism of action of the compounds according to the invention as activators of soluble

guanylate cyclase.

B-2.  Action at a recombinant guanylate cyclase reporter cell line

The cellular action of the compounds according to the invention is determined at a recombinant
guanylate cyclase reporter cell line, as described in F. Wunder et al., Anal. Biochem. 339, 104-112
(2005).

Representative results for the compounds according to the invention are listed in Table 2:

Table 2: sGC-activating activity in the CHO reporter cell in vitro
Example No. MEC [nM]
1 3
2 6.5
3 0.3
4 3
5 0.3
6 1
7 300
8 1
9 1
10 0.3
11 3
12 1

—

—
I8



20 1000 21 10 22 1.8 23 3 25 10 26 10 27 3 28 30 30 10 31 3 32 3 33 1
34 10 35 0.3 36 3 (MEC = mninmum effective concentration).
B-3.Stinulation of sGC enzyne activity -173-

Example No. MEC [nM]
13 0.3
14 0.3
15 3
16 3
17 1
18 300
19 30
20 1000
21 10
22 1.8
23 3
25 10
26 10
27 3
28 30
30 10
31 3
32 3
33 1
34 10
35 0.3
36 3

(MEC = minimum effective concentration).

B-3.  Stimulation of sGC enzyme activity

Soluble guanylate cyclase (sGC) converts on stimulation GTP into cGMP and pyrophosphate



Sol ubl e guanyl ate cycl ase (sGC) converts on stinulation GIP into cGW
and pyrophosphate - 174 - (PPi). PPi is detected with the aid of the
assay described bel ow. The signal produckEd-in the assay increases as
the reaction progresses and serves as a neasure of the sGC enzyne
activity ueR)y. PPhi dgicutedwith ilwdidabf tba assfodesaibiey bdow. Thrsigekayduc2®inuthe assay

of enzyme solution,[0-10 nM sol ubl Iate cycl ase ared .5

accordl ng BB AL Tart oy rop sty BT Shdeil 6 B8 Fc RSRRIEA wpgyr e
TEA, 2 nmM W&l &imfatibio BSA (fraction V), 0. 005% Brij (r) pH 7.5] are
initially introduced into a mcroplate, and 1 ul of the substance to

be tested s a serjall |J yt dsolut i add

mxt e |5 TPeb atette ar il ib aparin o I Bl gt opie gprepared
det ecti on aboerdida & rMidkh e€dll, y. ML biegr BG @4 LPIBDY) ts SPMITES, 2 mM MgCl-,., 0 1%
| uci ferase, Praomega), 29 i.tMdehydroluciferin (prepared accordin

B ] or 6 MBS Gaciny )b 803% B ] BTk inrod RGEB o armisropyre, 43y 3t Githe

luciferin (y0NEG@he té.L.ég (Asta'\éeé\éf fy difttdrBlaang L§M§o aliled. f}% Iﬁﬁ%}e 1s@nci9ated
mM TEA, 2 mM MgC12, O. (fraction 0. 5]

are added. atnﬁemémgﬁrﬁéurp é@fcltolnm Then 29 uf o tebiyonaardu [hé nﬁlolg 1tﬂﬂydﬁ101ferase (Photinus

substrate g S

o Ten 2 B P PGl BB b oS ooy
and nead8ur ddchcﬁr'whamcﬁiwwf 72 388 (v nolrdtdd luciféren @xinemgt), 633 AMATP (Sigma) and
stinmulatio b tQ. b ed c t er mne o
relative t IﬁM[]g?Eigﬁm i t%ﬁér%‘tﬁ[njﬁpL ‘ra%urf‘]g]lsl{élﬁgll’e(g{(}f’:?%n & ) ﬁ\(/)g % S"s pH
of haemfreg] gwaﬁuﬂbatme@ymﬁadtﬁnemamtﬁe@ .hi,ﬂmgdmmloﬁrsumfrataaoiuubﬂ\/[lozs mM
111-1,2,4-oxadi_az ui noxalin-1 -one ( to, zynme 0
ol Ut on 2RI GHG S UBHED R GHRER Bt BV o T O % BRAPERE ) (o6
stimul ati omrgf, Hhﬁﬂ%almeasueémzmnuously in RARMIEHQN: At HeVetehnStthé Stith@4tidn§ the
conmpounds accordln to the invention are listed in Table 3: 20Tabl e

3: Act i VAt i fgPsketd tefe tsted prn bedetcrpipsrhslalive © jthersignphod Hhs vastipriatgieagtion
EC50 [nM 1 1222 489313742.411050.35.26 1.156 10 0.5

The activation of haem-free guanylate cyclase is examined by addition of 25 pM of 1H-1,2,4-oxa-
diazolo[4,3-a]quinoxalin-1-one (ODQ) to the enzyme solution and subsequent incubation for

30 minutes and compared to the stimulation of the native enzyme.

Representative results for the compounds according to the invention are listed in Table 3:

20 Table 3: Activating action at the sGC enzyme in vitro
Example No. MEC [nM] EC5 [nM]
1 1 22
2 4 89
3 1 37
4 24 110
5 0.3 5.2
6 1.1 56
10 0.5 10
12 1.1 17




10 12 1.1 17 - 175 - Exanple No. MEC DM EC50 InM 13 0.5 14 14 0.5
8.4 22 2.4 68 25 5.1 220 27 1.7 68 30 17 640 33 0.4 11 35 1 11

10
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20

~175 -
Example No. MEC [nM] ECs [nM]

13 0.5 14

14 0.5 8.4

22 24 68

25 5.1 220

27 1.7 68

30 17 640

33 0.4 11

35 1 11

MEC = minimum effective concentration; ECs = concentration at 50% of maximum efficacy).
) Y

B-4. Vasorelaxant effect in vitro

Rabbits are anaesthetized and sacrificed by intravenous injection of thiopental sodium (about
50 mg/kg) and exsanguinated. The saphenous artery is removed and divided into rings 3 mm wide.
The rings are mounted singly on in each case a pair of triangular hooks open at the end and made
of 0.3 mm-thick special wire (Remanium®). Each ring is placed under an initial tension in 5 ml
organ baths with Krebs-Henseleit solution which is at 37°C, is gassed with carbogen and has the
following composition: NaCl 119 mM; KCI 4.8 mM; CaCl, x 2 H,O 1 mM; MgSO, x 7 H,O 1.4
mM; KH,PO, 1.2 mM; NaHCO; 25 mM; glucose 10 mM; bovine serum albumin 0.001%. The
force of contraction is detected with Statham UC2 cells, amplified and digitized via A/D
converters (DAS-1802 HC, Keithley Instruments, Munich) and recorded in parallel on chart

recorders. Contractions are induced by addition of phenylephrine.

After several (generally 4) control cycles, the substance to be investigated is added in each further
run in increasing dosage, and the level of the contraction achieved under the influence of the test
substance is compared with the level of the contraction reached in the last preceding run. The
concentration necessary to reduce the contraction reached in the preceding control by 50% is
calculated from this (ICsp). The standard application volume is 5 ul. The proportion of DMSO in

the bath solution corresponds to 0.1%.

Representative results for the compounds according to the invention are listed in Table 4:



(MEC = minimum effective concentration; EC50 = concentration at 50%
of maxi mum efficacy). B-4.Vasorelaxant effect in vitro Rabbits are
anaest heti zed and sacrificed by intravend@s injection of thiopental
sodi um (about 5 50 ng/kg) and exsangui nated. The saphenous artery is
renoved andabledi ded Vasapelpianigetest inmitnei de. The rings are nounted
singly on in each case a pair of triangular hooks open at the end and
made of 0. 3—Mrthick—speciat—wre( Remaniun(r)). Each ring is placed
under an i ni Exahple &esi pn 1Gy Ml or gan baths with Krebs- Hensel ei t

sol uti on whteh—+s—at—3FEC—+S ga;;§E wi th carbogen and has the

foll ow ng conposition:| NaCl819 KCl1 4.8 inM CaC 2 x 2 1120 1 mM
MSH x 7 F203+43104+nM—€1123304 1.2 mM NaHCO3 25 mM gl ucose 10
mM  bovi ne|serumoal bum n 0. 0M1% The force of contraction is detected
wi t h St at hamU&2—eeH-si—anplii+ed—and digitized via A/D converters
(DAS- 1802 HC, Kait hl ey| I nstzaenents|, Minich) and recorded in parallel
on chart recorders.Conhtractions—are induced by addition of
phenyl ephrine. Akter severatgzgenerally 4) control cycles, the
substance to be investigated is ndEed in each further 15 run in

o]

i ncreasi ng|dosage, and the jevel t he contraction achi eved under

the influence of the test substance is conpared with the |evel of the
contraction reached in the |ast preceding run. The concentration
necessary to reduce the contraction reached in the preceding control

by 50%is gat culRgliedicie@ihdabierhdriEBood PEsHE FROREA rRAOR LnadihRRH rats
volume is 5 jil. The proportion of DMSO 1 n the bath solution
corresponds to 0.1% 20Representative results for the conpounds ]
accor di ng o ceRBeiciE MRilaIeatelemelyt wetemnfrarapata Seiences jipggmatiqngh|1SL USA, is
4: vasor gl xaBloy&] P plebukinleh on EXABRLESING: delfled Bddy 3 801 10 131 14
269 16 767 2 137 B-5. Radiotel enetric neasurenent of blood pressure
and heart rate on conscious SH rats A commercial ly avail abl e _

tel enetry Sheswtant eeasDal 4 1B enverosenty: Orippiapehlg trapgyiiteryydA) repgjvers, which are
senpl oyed figfed AL, RERBILETER(H 90 LRI FInWHpmEt. ﬁﬂé&l&%ﬁ?%&&%%@l@s RWossible
The system consists of 3 main conponents: (F) i npl antable’ _ _

t ransmi t t etsconfigouply caspigdhesblogdiredsurg erd haari kRatel oldoascipugaimals|inihelr ugugl kabitat.
(3) data acquisition conputer. The telenetry system makes it possible
to continuayshy et eeahdalhe b 8AbRles R POfadiSRl! hypalicsOf ratQRAGHOMSith
animals in t%é%?t%suagmﬁaﬁFﬂat. %heainvgsf?ga??onéféée cg}rﬁgﬂﬂoutgﬁﬁ' :
adul t flémalbedspegt@he 0@ byAley rersnais implantation, thepkperimsitalgnitmlyare hgnsed singly
body wei ght . t tr ] [ L O kN8 o davmioht rhvthm
operi et dt ST NERIh cable ey bR bl ol SIROAR'Eh B ot ihe daynigh st
have free acthesspctimenthidalbaatoryfisednged by vtetrenn ligitieg dafy@taimgint! ar h§Gphm i n

t he experinental |aboratory is changed by the roomlighting at 6.00am

and at 7. OOfrﬁEntelemetry transmitters (TAM PA-C40, DSI) employed are surgically implanted under aseptic

conditions in the experimental animals at least 14 days before the first experimental use. The
15 animals instrumented in this way can be employed repeatedly after the wound has healed and the

implant has settled.

For the implantation, the fasted animals are anaesthetized with pentobarbital (Nembutal, Sanofi, 50
mg/kg i.p.) and shaved and disinfected over a large area of their abdomens. After the abdominal
cavity has been opened along the linea alba, the liquid-filled measuring catheter of the system is
20  inserted into the descending aorta in the cranial direction above the bifurcation and fixed with
tissue glue (VetBonD™, 3M). The transmitter housing is fixed intraperitoneally to the abdominal
wall muscle, and layered closure of the wound is performed. An antibiotic (Tardomyocel COMP,

Bayer AG, 1 ml/kg s.c.) is administered postoperatively for prophylaxis of infection.



The telenetry transmtters (TAM PA-C40, DSI) enployed are surgically
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(Tardonyoc Baye

bost oper at U ELY TGRS ik < e Peoled giife d L SEhE iy egorgi ander an
exper i ment expEhimestwhsibances to be investigated are administered orally
by gavage in each case to a group of animals (n = 6). The test

subst ances __ar.e ssol ved i tabl vent m xtures, or sus
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24 ani Ml sMeEReRE kﬁé??“r?e%ﬁ‘tlm? §nfi é%o*?”éfa‘be PSIUFSIqniR PG HBRAP R (Hpgtperiment.
Each of thend Bafies RIS R GtdciedioRGnd By 4 Hﬁa Y ts@Bnis§st@R POARRMst® A R.T. for
separate receiving antenna (1010 Receiver, DS The i npl ant ed
transmi t t eMgndoss, BED avq be appipristebyenraessicy. iy deisarastered imeach gase in a file created
i ncor por at ?d;itmyﬁgggshgmgyga;l%:th@%e%gm%%g&hed to transmssion in the
run-up to the experinent emtted signals can be detected online
by a data acquisition system (DataquestTM A R T. for Wndows, DSI)
and be appHopeistandarg pyrcedus sthel follpyingdare aﬂeasﬂéedsioml@ﬂeqom periHs dm seshi aases (1)
file creat %gtofhgrbl(;(ﬂ es}gﬁllrep(‘gﬁg) a(@}j dggtgﬂé BRod ?esﬁﬁ(ep r(‘_? AP erial pxjegkure
t he st andar roced the tolTow ng are asure for 0-second
peri ods i n(MéBhﬂI@dé)eheal(t la)te @BYystolic bl ood pressure (SBP), (2)
di astolic blood pressure (DBP), (3) nean arterial pressure (MAP) and
(4) heart TR gc (15t n o?hl@asﬁ'%g %I%Est 1'5 %]JchE:d P, teY@!uHx%? atI fnﬁ%qgt%%ls The
under conputer dcontro m nute Intervals. e source data
obt ai ned ascuadssdataitiaivell agabsaluwte une exstoededted inHke dingrem ariihvihe hurtdméy measured
currently . r e
Further | cORATEIF P4aFhP IRt e L AR ol B DK RAEE ARl AN EUR pBL 1 e
manuf aat)urdmmmaqufyonﬁtbsmanuﬁhmﬁgesmpmyﬁﬁsances are adm ni stered at
9. 00am on the day of the experinent. Fol I ovvi ng the adm nistration,
t he parane e d ab Ve ft

end of thet[‘geg( ?eé?s&%{a{lé%g are.a mlnlﬁ%lgegi I Lo u% %gto‘a% tgﬁ? 'éxpserlmte %ollouti gg the
t he anal ys admmmfrﬁtmr the (pmmatqmemcﬁldh@\aﬁvaaremhxysd sver 24 heury. oikfd:rwlwl emé of the
is assuned to .be t i me, 2 hours before adm njstrat.ion of fthe
Subst ance. CHSEReR L “HECL BERP YA AT Ero0e] SIRAI TG F e CORERA R T,

7. 00am on hRgydayTIRf voldRI%PSEUREND bE Mie BnR02e Refohtrdhidt@WbMEY thteghbstance,
The data are snpot hed over a presettable tinme by determ natjon of the

aver agé’® ( 152 ichtheeselstied dafa setaiclnigiuibe Penadr figye - 0978 onrth, €9%eph B cxRerigent to
text file H@ofn §f Bk 2IRwIRa klm The measured val ues presorted and
conpressed in this way are transferred into Excel tenplates and

tabul ated. -
The data are smoothed over a presettable time by determination of the average (15-minute average,

30-minute average) and transferred as a text file to a storage medium. The measured values

presorted and compressed in this way are transferred into Excel templates and tabulated.

30



C. Exenpl ary enbodi nents of pharnaceutical conpositions The conpounds
according to the invention can be converted into pharnmaceuti cal
preparations in the foll ow ng ways: TBBl-et : 5Conposition: 100 ny
of the conmpound accordi ng to the |nvent|on 50 ng of | act ose
(monohydr at@) , p af piy & )
ponV|nyIpyrroI|done (PVP 25) (fron1BASF Ludmngshafen Ger many) and

2 ng of maghe I

radi us of gﬁrég?%lﬁas cg%g@f%ﬂl g %Pg%% %&Bﬁﬁégﬁggp%%h%%ﬁ%%aﬁ%pﬂgammln
accordi ng tle bhevingiweyst i on, | actose and starch is granulated with a

5% strength solution (mMm of the PVP in water. The granules are

dried and Hh%ptnlxed with the nagnesium stearate for 5 mnutes. This

m xture |s—c0ﬂpfessed in a conventional tablet press (see above for
format of the tablet). A guideline conpressive force for the

conpr essi oiCampodifont N. 15 Suspensi on whi ch can be adm ni stered orally:
Conposition: 1000 ng of the conpound according to t he i nvention, 1000

ng of etha 9 400 of Rh ant

pannsyl vani 50 k) e, pekngyRBepreRE b sg R O ol Wb M) 50 me of
cor r espond niafreast&thn @laﬁv@)pse md oi(ﬁ;@lymgylpjrrrdlidena:d?mbaﬁ)j (faroe GXAREN guutheigshafen,
the 20i nven{ion du Fh digel is suspended in ethanol,

and the co BBﬂH)Q@gHPQP%@M¥%m?ﬂ§ fAention is added to the

suspensi on. The water is added while stirring. The mxture is stirred
for about @abletwdight 20 hegsdiehdterfymof ratiine oRvodigel2 msm. conpl ete. - 179

- Sol ution which can be adm nistered orally: Conposition: 500 ng of
the co ou? ccordlng to the invention, 2.5 g of polysorbate and 97

g of pol ye-ﬁ?ﬁ%héLglycol 400. 20 g of oral solution correspond to a
singl e dose of 100 ng of the 5conpound according to the invention.
Producti on ThIIfr&xtumrqﬁ(cumﬂomd @otondingtot the troventionylectbiccand isarchus pemdeted with a 5%

t he m xture of t hyl ene_qly and sor bat e I ifrin Th
St rri ng. provesbdRedRTh et in PHE QbSOtHE Sechrging e PRt Wif te
invention hasn&AmPlehfb Yor@' Sneey eithis Rlurd/is c8Rprelde®il a IR RRARNAMM press (see
according to the invention is dissolved in a concentration bel ow the

sat ur at i on 2B@yede formpay of fhe sablshly 4 gyidskineccampiestiv fares fadhs enmpasiion s 1g kN

i sotoni c saline, 5% glucose solution and/or 30% PEG 400 sol ution).

The solyt i Qspehsioh Vhichi caf Be AmididebredlolbAR. and used to fill sterile and
pyrogen-frée rnyectron contarners. 15 - 180- Patent clains

1. Conpound of the formula (1) RAA RAB 0 R3 1 )<R5 R7 in which 5RI, R2
and R3 indé%@%@%%@¥y of one another represent hydrogen or nethyl,
Lrepresents a bond or represents -CH2-,

1000 mg of the compound according to the invention, 1000 mg of ethanol (96%), 400 mg of

Rhodigel® (xanthan gum from FMC, Pennsylvania, USA) and 99 g of water.

10 ml of oral suspension correspond to a single dose of 100 mg of the compound according to the

20  invention.
Production:

The Rhodigel is suspended in ethanol, and the compound according to the invention is added to the
suspension. The water is added while stirring. The mixture is stirred for about 6 h until the

swelling of the Rhodigel is complete.

25
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R4AA and R4B i ndependently of one another represent nethyl,
trifluoronmethyl or ethyl or RIA and R413 are attached to one

anot her and together with the carbon atofffto which they 10are

attached forma cycl opropyl or cyclobutyl ring which may be

substi t ut e@olupiod hichweah beredmimjstdrediorallue, R5represents hydrogen,
fluorine, nethyl or nethoxy, R6represents hydrogen, fluorine,

chl ori ne, Lne. .cyano, nmethyl, trifluoronethyl, ethyl, nmethoxy or
trifl uoron%%@ﬁmrepresent s hydrogen, fluorine, chlorine or

met hyl , RSArepresents nethyl or ethyl, R8Brepresents trifluoronethyl,

- 181 - RSA0@&na:z R8Bharempdundciveading tonée anodntien, Zfick wbgebhebatwiant e of
carbon atom.t ich t att ached..f orm an _apti.onal.l

di fl uoro- sB%lggtP%%eer(@ggp%S%ﬁgy OFS r?aﬁjlg?n f ?lnées?%l(rantﬁlaasmgle éﬂeﬁr oefplrogsné%tog the
fluorine, echhgundescolir@mb de,ineydso, (Cl-C4)-al kyl, (C2-C4)-al kenyl ,

cycl opropyl or cyclobutyl, where (Cl-C4)-al kyl and (C2-C4) - al kenyl

~may be sub§,ti té;(t ed up to three tinmes by fluorine and cycl opropyl and
cycl obut yl “substituted up to two tines by fluorine, 10and

Rl Orepresents hydrogen, fluorine, chlorine, nethyl, trifluoromnethyl,

et hyl or mEhécotypouadetesaineSo tiedhwati@sisangestt wathe sninthretdi@olyethylene glycol and

t hereof. 2. ound, of .the forrmula (l) according tg Claiml jn i C
RI T opr esenPOTHDEVOHLR G i Uiy Ratrenr coRiies Ry g By Sippoind fotilinglo e
R3r epr esentifefivdmagempdicliistolded. represents a bond or represents

- CH2-, RAA and R4B both represent nethyl or are attached to one
anot her _and toget her with the carbon atomto which they are attached
forma%yck&éﬁ&&?—?ﬁ or cyclobutyl ring 20which may be substituted up

to two tinmes by fluorine, R5represents hydrogen, fluorine, nethyl or

et hoxy, RGhepoesnd acdotding tte itNehiodn RBelissaedi a otnceithyiby below the saturation

R7r epr esentsoslu}:m{gfrir? eprﬂlygglogilcéigzrtugreeﬁed solvent (e.g. isotonic saline, 5% glucose solution and/or
30% PEG 400 solution). The solution is sterilized by filtration and used to fill sterile and

pyrogen-free injection containers.

15



- 182 - RSArepresents nethyl, Rsurepresents trifluoromethyl, or

RsA and RsB are attached to one another and together with the carbon
atomto which they 5are attached form a H0f| uor o- substituted

cycl opentyl ring of the formula CrF O ROr epresents fluori ne,

chl orine, EPoenCiaimiskyl, (C2-C3)-al kenyl, cyclopropyl or cyclobutyl,
wher e (C1l-A)-al kyl and (C2-C3)-al kenyl may be
substituted up fluorine 10and cycl opropyl and
cyclobutyl(iI may 0“@ stfpwqggmgﬁnto two tines by fluorine, and

Rl represents hydrogen, fluorine, chlorine, methyl or nethoxy,0 and
salts, solvates and sol vates of the saffts jghereof.. 153. Conpound of
the formula (1) according to Caiml R n which 121 and R2 both
represent hydrogen, R3represents hygdr sor methyl, represents a
bond or represents -CH2-, | eA) and F4B botgf represent nethyl or are
attached to one another and togethepw th _fhe 20carbon atomto which
they are attached form a cyEldpr Op obutyl ring which may be
substituted up to two tinmes by flutya epresent s hydrogen,
fluorine or methyl, - 183 - R6represen ¢ine, R7represents
hydr ogen, REArepresents nethyl, Rsu reprgsents trifluoronethyl,
5R9represents fluorine, chlorine, nethyHNgri®l uoronethyl, ethyl,
2,2,2-trifluoroethyl, isopropyl, ten-butyl,["cycl opsyopyl or

2, 2-di fluorocycl opropyl, and REA
R® (O,
in which
5 R!, R? and R? independently of one another represent hydrogen or methyl,
L represents a bond or represents -CH,-,

R* and R*® independently of one another represent methyl, trifluoromethyl or ethyl
or

R* and R* are attached to one another and together with the carbon atom to which they
10 are attached form a cyclopropyl or cyclobutyl ring which may be substituted up to

two times by fluorine,
R? represents hydrogen, fluorine, methyl or methoxy,

RS represents hydrogen, fluorine, chlorine, bromine, cyano, methyl, trifluoromethyl,

ethyl, methoxy or trifluoromethoxy,
15 R’ represents hydrogen, fluorine, chlorine or methyl,
R¥  represents methyl or ethyl,
R* represents trifluoromethyl,

or

Mo

it



121represents hydrogen, fluorine, nethyl or nethoxy, and salts,

sol vates and sol vates of the salts thereof. 104. Process for preparing

a compound of the fornula (1) as defineddn any of aims 1 to 3,
characterized in_that a carboxylic acid of the formula (I11) in which
RSA, R813, R9 aR{ #&d Riawe athdetasriorgsther andnogethemwith dic c@iban amito twdicd, they
is coupled in an ine | vent - I, Oy 3 Si .0

via the internedi at eg%f a%glgeﬁe%og\gnr %1{;5%@%3?*13&@% %uﬁjg@gtgﬂlégr&?%ﬁg‘%?n%l}ghéf the
presence of a base wfdrnulan am ne of the formula (I111) R" 4B R5 0 R3 L
RNH2 in which L, R, R2, R3, RAA, Ruf, R5, -6 and R7 have the

meani ngs given in Cains 1 to 3 - 184 - and Tlrepresents
(C1-C4)-al kyl or benzy gi vera. car boxam d the formula (IV) R
xRR4153 0 R3 LR7 (| 5in W BL, , 'RAA, Rta, Rs, Re,
R7, RSA, Rsa, R9, R11) d al +g-Lhe neani gi ven above, and the

ester radical Tl is then renbved bygbasic oF atidic solvolysis or, in
the case that T1 represents benzyl, also by hy5rogeno|ysis to give
the carboxylic acid of the fornula (1) and the conmpounds of the

f or mul aS( ) ar eRropt [ %%IsénYS %Qﬁﬁ@-t &%rfﬂ}!, Mscy%ﬂg 1162)-51135@;] (é20C4)—alkenyl,

person skilled in the art into their enantionmers and/ or didstereoners
and/ or reacted with e¥éorsmytapyelabwyl(Whersol vents and/or (ii) bases to
give their solvates, salts and/or solvates of the salts. 5. Conpound

as defined in any of ((9-@5-%1%8 @23C4§~91ﬁ<er}yhﬁa§ HERLIRMES ﬁﬂg/tﬂ}[%e times by fluorine
prevention of diseases.

and
cyclopropyl and eyclobutyl may be substituted up to two times by fluorine,
10 and
R represents hydrogen, fluorine, chlorine, methyl, trifluoromethyl, ethyl or methoxy,

and salts, solvates and solvates of the salts thereof.

2. Compound of the formula (I) according to Claim 1 in which
R’ represents hydrogen or methyl,
15 R’ represents hydrogen,
R’ represents hydrogen or methyl,
L represents a bond or represents -CHa-,

R* and R* both represent methyl or are attached to one another and together with the

carbon atom to which they are attached form a cyclopropyl or cyclobutyl ring

20 which may be substituted up to two times by fluorine,
R’ represents hydrogen, fluorine, methyl or methoxy,
R® represents fluorine, chlorine, methyl or ethyl,

R’ represents hydrogen or fluorine,



156. Use of a conpound as defined in any of Clainms 1 to 3 for
preparing a nedi canent for t he treatnment and/or prevention of heart
failure, angina pectoris, hypertension,-1¥l-nonary hypertension,

t hr omboenbol i ¢ di sorders, ischaem as, vascul ar di sorders,

m crocircul ati oR* npaipravemtsgthylenal i nsufficiency, fibrotic disorders
and arteriosclerosis. - 185 - 8. Mdicanment conprising a conpound as
defined in any gk C ai ns t. % i onbi nation with one or nore

further active %bnpoﬁﬁggmé%?ﬁklggg?gbn1the group consi sting of

organic nitrates, NO donors, cOWP-PDE inhibitors, stimnulators of

guanyl ate cycl ase, agents having antithronbotic activity, agents

| oneri ng bl ood pressure, and agents altering |ipid 5nmetabolisnms. 9.

Medi Ca”?“t accok@h & I£8@ 1%] a?t'ameg tf 5ne8anE91rr énraqoée%h%f"&rﬂF rfﬁe C%Hl'tg{l Qfom to which they
prevention of héar falﬁure, angi na pectoris,” hypertension, p31nnnary
hypert easi on, t hr onbeerbalhid fotinsdiftberssubstiatbdeniopsntylrimg ofithaformula

di sorders, mcrocirculation inpairnments, renal insufficiency,

fibrotic disorders and arteriosclerosis 1010. Method for the treatnent
and/ or prevention of h txfailure, angiwa pectoris, hypertension,

pul nonary hypertensio di'sor,der S, ischaem as,
vascul ar disorders, m Apai rment's, rena
insufficiency, fibrotic disorders RInd arteriosclerosis in humans and
ani mal s by adninistration of an effedtive amount of at |east one
conpound as defined in any of Clains 1 to 3 or a nedi canent as

defined in any @f O &ifBenfs tMiofine, 1ehlorine, (C;-Cy-alkyl, (C»-Cs)-alkenyl, cyclopropyl or
cyclobutyl, where

(C-Cy)-alkyl and (C,-Cs)-alkenyl may be substituted up to three times by fluorine
10 and
cyclopropyl and cyclobutyl may be substituted up to two times by fluorine,
and
R represents hydrogen, fluorine, chlorine, methyl or methoxy,
and salts, solvates and solvates of the salts thereof..
15 3. Compound of the formula (I) according to Claim 1 or 2 in which
R' and R? both represent hydrogen,
I§ represents hydrogen or methyl,
L represents a bond or represents -CH-,

R* and R* both represent methyl or are attached to one another and together with the
20 carbon atom to which they are attached form a cyclopropyl or cyclobutyl ring

which may be substituted up to two times by fluorine,

R’ represents hydrogen, fluorine or methyl,

N
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-183 -

RS represents chlorine,

R’ represents hydrogen,

R®  represents methyl,

R®  represents trifluoromethyl,

R’ represents fluorine, chlorine, methyl, trifluoromethyl, ethyl, 2,2,2-trifluoroethyl,

isopropyl, tert-butyl, cyclopropyl or 2,2-difluorocyclopropyl,
and
R  represents hydrogen, fluorine, methyl or methoxy,
and salts, solvates and solvates of the salts thereof.

Process for preparing a compound of the formula (I) as defined in any of Claims 1 to 3,

characterized in that a carboxylic acid of the formula (1)

HO 0
R

8B
R R®
(1),

in which R* R®8 R’ and R'® have the meanings given in any of Claims 1 to 3,

is coupled in an inert solvent with the aid of a condensing agent or via the intermediate of
the corresponding carbonyl chloride in the presence of a base with an amine of the formula

(1T

R4A R4B
>< 5
o R R
R™ L RT
T—o0
1 2
R R R6
NH2 (IIF)},

in which L, R', R>, R>, R** R*® R’ R®and R have the meanings given in Claims 1 to 3
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- 184 -

and
T represents (C,-C.)-alkyl or benzyl,

to give a carboxamide of the formula (IV)

R4A R4B
¥
0o R R
R™ L RT
TH—0
1 2
R' R .
HN o)
R1O
RBA
aB
R [¢]
R (Iv),

in which L, R, R* R? R**, R*® R’ R® R’ R* R™ R’ R' and T' have the meanings

given above,

and the ester radical T' is then removed by basic or acidic solvolysis or, in the case that T'

represents benzyl, also by hydrogenolysis to give the carboxylic acid of the formula (1)

and the compounds of the formula (I) are optionally separated by methods known to the
person skilled in the art into their enantiomers and/or diastereomers and/or reacted with the
appropriate (i} solvents and/or (ii) bases to give their solvates, salts and/or solvates of the

salts.

Compound as defined in any of Claims 1 to 3 for the treatment and/or prevention of

diseases.

Use of a compound as defined in any of Claims 1 to 3 for preparing a medicament for t he
treatment and/or prevention of heart failure, angina pectoris, hypertension, pulmonary
hypertension, thromboembolic disorders, ischaemias, vascular disorders, microcirculation

impairments, renal insufficiency, fibrotic disorders and arteriosclerosis.

Medicament comprising a compound as defined in any of Claims 1 fo 3 in combination

with one or inert, non-toxic, pharmaceutically suitable excipients.

e
Nz
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10.

- 185 -

Medicament comprising a compound as defined in any of Claims 1 to 3 in combination
with one or more further active compounds selected from the group consisting of organic
nitrates, NO donors, cGMP-PDE inhibitors, stimulators of guanylate cyclase, agents
having antithrombotic activity, agents lowering blood pressure, and agents altering lipid

metabolisms.

Medicament according to Claim 7 or 8 for the treatment and/or prevention of heart failure,
angina pectoris, hypertension, pulmonary hypertension, thromboembolic disorders,
ischaemias, vascular disorders, microcirculation impairments, renal insufficiency, fibrotic

disorders and arteriosclerosis

Method for the treatment and/or prevention of heart failure, angina pectoris, hypertension,
pulmonary hypertension, thromboembolic disorders, ischaemias, vascular disorders,
microcirculation impairments, renal insufficiency, fibrotic disorders and arteriosclerosis in
humans and animals by administration of an effective amount of at least one compound as

defined in any of Claims 1 to 3 or a medicament as defined in any of Claims 7 to 9.



