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cycl ases catahi¥yssalihQiisasynt hesis of cGW from guanosi ne

tri phosphate (GIP). The representatives of this famly disclosed to

date can be divided both according to structural features and

accor di ng t @12 plkthe et igorting spitidari thnenissien gystoup 51 mamma]qnarctells:mlcablaz guanosine
guanyl ate c i a a e
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(2006), 755]. Substances which directly stimulate soluble guanyl ate

cycl ase, i ./fepossiblehiytof pe@itigGuch disdr@aASRhieh ishkAepbave: o@?@ﬁaﬂd@ﬁﬂst Atfih BRndifk the
recent year The bndazol e derivative YC-1 was the first
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di scovered which are nore potent than YC—l and show no rel evant

i nhibition Cof phosphodi esterases (PDE). This led to the
ompounds, such as organic nitrates, whose effect is based on NQ 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
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and that the activation of the oxidized or haemfree enzyne is

mar kedl y hi gher than that of the haem con?ai ning enzyne [ Evgenov et

al., ibid.; J.P. Stasch et al., Br. J. Pharnacol. 136 (2002), 773;

J.P. St aschméec effjets, the, degHlppmeanh 06 ertlerance ds 020 0Bhe c@&&@]dlsa@pemgaso@ahpumode of
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arylalkanecar oxylic aci'd derivatives as PPAR agoni sts for treating

di abetes, dyslipidaenm a, arteriosclerosis, obesity and other

di sor ders. IERdditigd NG04 Aeeradrdlepeddnt 48C 826\7%0% wiilsBAWSE-2680 as prototype of this
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anot her and together with the carbon atomto which they are attached
forman optionally difluoro-substituted eyel opentyl ring of the

formul a ROr epresents fluorine, chlorine, brom ne, cyano,

(Ci - C4) - al kiphibit¢z(ef O4Y.-Evetrenyt 3l., dypet-oRavoPyle Disc. Y2106} G55, 1).P. daghest al., J Clin.
20(Cl-A)-a -al kenyl may be substituted up to three

ti mes by fl}lﬂ?g%@}"r@—ggrqg&%%propyl and cycl obutyl may be substituted

up to two tinmes by fluorine, WO 2012/139888PCT/ EP2012/ 055474 - 5 -

Ru) r epr esentt wahihds agelsct bf the prasent irviahtami to erovide hbwel cortgroufidsuaricingt By Activators

ethyl or ne |t saolvates and.sql vates of the salts . .
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formul a {1 )foathd tieliment asdpiessntiswbiatdsaantr giediyat.es of the salts, the
conpounds included in the formula (1) of the formulae 5 nentioned in

and the conbou ety 33t eshay ohha R kL B el skl i LR e
fo: | owi ng ?BP ﬁn‘ﬁmﬁailmr;t mmwi)?gzemmt hm&ruisaicfsmgsﬁmb-\pﬂt ﬁ‘l‘éso?iﬂg valrious aryl-
sol vates o e salts, ere. the co s inc ed in the fornula _
(D) " and: meriREE AT AT BB g e Ao Pec e Atk Tstiings dbety abseapidzemia,
and sol vat estetibsclefississ @abésity IRt edtRdrr @cbraead. P i 1121 d0e- L0t EXP 10R1 bR AT disclose
present jnventjon are phys )gi cal | ){) acceptable salts of the 10

| ol > )
conpountt  aETgPhY YRR nlie AVt FOEa raceptotfniagomisitfon e trepfmsale foy example,

sui tabl e fodf phakMBE e, Calolddf8P QitkdeeaNADBeiHeRd. difee X@NPa8er. TR hermore,
i sol ati on, \E’urlfl cation or storagle of the corr‘ggagnds according to the
a3 i

i nvention are 2PPEPeRdrarelaims pryalicrieersbailiv geidicrsePRRAGI reoduiatars fagfthe eatment
conpounds agCafifheRd bfd t BEIbRAYEALL 0%nd ”‘9&6’9&)4?6@910@[&1 cylah ﬁ@b%ﬁ?ﬁf 1. and
conventional bases, such as, by way of exanpl e and pref erag y, a gll

met al sal t sWP0§6/055685-83ddesaniba mliepibsubstuigcathbtdiy aculk leaPITRd Beiahibttors for the
metal sgt | G4 a Si .and a npum salts . .. .

or  ved 1 1o e R ik Bty R B g dpivicua
as, by way rfndscatapide-sabgityrde plemalblkynecabimpliantide whitihe fih yleafskm eaf non-covalent

triethylam N-di I | ethyl.am n nmonoet hanol ani ne,
di et hanol ar#all ﬁteur &lt i |pgdt‘)ﬁ§ﬁegf1§ﬁ’1¥ e?fhyltlﬁee F.@”idar%"’ﬁ%% S¥gpm the Tody are known from
di et hyl am NEStH6AI6T3-Apr acdi EQ 9di309al ohexyDan0Nes74d3-Benzydias B, disubstituted

N- et hyl pi peridi ne, N-nethyl morphol i ne, arginine, 20lysine and

¥ D-et hyh e e s Al e He St AR h otk ol OO0 78%-Al and
desi gnaoed & 20h@S2T F B disdlodenBobABOUREATY 3e3aTuGd RErbbey 1t Reidl RMEAREORhich
which forma conpl ex i e soljd or liquid state by coordination
with sol verff' W@‘@Eﬂ%@go et pelase specific form of solvates, in
whi ch the coordination takes place with water. Hydrates are preferred
sol vat es i ITheheesan ivexion@fovides cqriRatdiof iR\eRMrdl mukgBependi ng on
their structure, the conpounds according to the invention may exi st
in different stereoisoneric forms, i,e. in the form of

configurational isoners or if apprcﬁ%zztme al so as conformational
inv

i soners (enantioners and/ or diastere rs, including those in the
®ition therefore enconpasses
R'espective nixtures thereof
ghts can be isolated from 30
ereoners in a known nanner;
sed for this, in particular

case of atropisoners). The Pres gt
the enantioners or diastereo Ers e
The stereoisonerically unij o— ]
such m xtures of enantiondPs and/ or

chromat ogr aphy processes are meRéral
HPLC chr omat ography on an achiral or
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in which
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tautonmeric forms, the present WO 2012/139888PCT/ EP2012/ 055474 - 6 -

i nvention enconpasses all the tautoneric-#erns. The present invention

al so enconpasses all suitable isotopic variants of the conpounds

accor di ng tB', Rhend RiiedeperaiantlyAr ohsobothpi epiesdnt Byikogef oamehytpound

according to the invention is understood here to nmean a conpound in
which at least o iLthin the c ound according to the

i nvention gehas %ﬁ%%%ﬁggﬁgiggﬁxﬁﬁws;ﬁ%@her atom of the sane atomc
nunber, but with a different atom c nmass than the atom c nmass which
usual |y or Rf'eddRi“riadeptndentyaiose imtheatepresnt Exdappirdiscnieihgbirepgs whi ch
can be incorporated into a conpound according to the invention are

t hose of hydrogen, carbon, nitrogen, oxygen, phosphorus, sul phur,
fluorine, chlorine, brom ne and iodine, such as 2H (deuterium, 3H
(tritium, 13C, 140, 15N, 170, 180, 32p, 33p, 33s, 34s, 35s, 36s,

18F, 36G1, BYBmnd RfD3mk aih@ied to b4 26dthardd 1@kther Rithtthe cdraon dtanttoPilich they are

variants of a co cC in 0 the inventi,on, especially those .
in which one or %&éa;}%ﬁ} %a}(r? ?Olp \r/f%yllt o L(;Iﬁlél}st}qﬁé{l\ge“’}ﬂ%ewax ﬁec%l:bﬁg?tg‘i By 10 (g prmes

be beneficial, fiyrihexasnpl e, for the exam nation of the nmechani sm of
action or of the active conpound distribution in the body; due to
conparativehy e arabi | Lty. and detectability, especially
conpounds I%bel e SR pady, fruck e=i%%‘iy‘38re%‘et P suitable for this
purpose. In addition, the incorporation of isotopes, for exanple 15
of deuteri URj campead lydrogar, tfluotiheg rchlohias, dpenine Ceyasd) ehdthy8, @Sludromethyl, ethyl,
consequepce of greater abol j,c stability of the conpound, for
exanpleﬁgn exte%gsﬁﬁwé?g%ﬁgmﬁghp§¥ife in the body or a reduction in
the active dose required; such nodifications of the conpounds

accordi ng tR t heepraseenn hydrngenpfiudring refoineor metlhyd e cases al so
constitute a preferred enbodi nrent of the present invention. |sotopic
variants of mhelp%ee%%ggglgggg{ging to the invention can be prepared
by general I'y used procCes &s°"70%known to those skilled in the art, for
exanpl e by the nethods described bel ow and the net hods described in

t he wor ki nqR®x anppresyts yflussinmghyt,or r espondi ng i sot opi ¢ nodi fi cati ons
of the particular reagents and/or starting conpounds therein. The
present invention noreover also includes prodrugs of the conpounds
according to the invention. The term "prodrugs" here designates
conpounds whi ch t hensel ves can be biol ogically 25active or inactive,
but ar elscorR/érné®R*] heratestaipb enaretalrlahd adgetheotwith yidk @iy fath iy Jwhidht ey are
conpounds accordin the inventian during their dwell t}] in the
body. As prodrué@?gF%§HBFQ§BW?mI%@@WFP3W”8%ﬁﬁf?§8§m%ﬁ”b%ﬁ%ﬁgﬁpﬁﬂa
hydr ol ysabl e ester derivatives of the carboxylic acids of the formula
(I') according to the kpvention..These are to be understood as neaning
esters which can Je yydr ol ‘o the fr ‘boxylic acids, as the
conpounds that arg 30 nainl ti veorbi ol 1y, in physiol ogi cal
medi a, under the conditi,ons © fre biolp al tests described |ater
and in particular in vivo by edzymatic or ghemi cal routes.

(C -CA)-al kyl esters, in which the al kyl group can be straight-chain
or branched, are preferred as such esters. Particular preference is
gi ven to mdt hyl remessyis fyprince chlomug prondrg, eyano, (-G hakdottdx)-albdnyt, lwgclopropyl
present inventiqgcwﬁﬁﬁaa &ityen?s have the follow ng meaning,
unless - 7 - specified otherw se: EI-C4)-A kvl in the context of
the invention represents a straight-chain or branched al kyl radical
havi ng 20 t o 4 cdFbbn-adybmsl (CFRe-allshylovdyrbg suhatituled umenthice tiets by fluwmine of
exanpl e and by way of preference: nethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyly sec-butyl and tert-butyl. 5(C, -C4)-A kenyl and

(C -C3)-al kenyl 1n the context of the invention represent a

cyclopropyl and cyclobutyl may be substituted up to two times by fluorine,

and
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carbon atons, respectively. A straight-chain or branched al kenyl

radi cal having 2 or 3 carbon atons is preferred. The foll ow ng nay be
menti oned by way of exanple and by way of preference: vinyl, allyl,

n- prop- | - enRi’- yi repiesaprigpopyol fluarinbythidring methyy, i fluordibbthy? -y dr Méthoxy,
n-but-3-en-1-yl, 2-methylprop-1-en-1-yl and 2-nethyl- .

10pr op- 2-enz ] +- Ln.the.cont ext.. of e present invention, a

ragicgls mh?@ﬁ&%égﬁgmﬁg?%ﬁgﬁ%ﬁO%%Egﬂéqgrﬁgfined i ndependently of one
another. If radicals in the conpounds according to the invention are
subst i t ut edComyprendsaaticomling twrethe lrevemiimoare ake pahpeandsséf the tfethulal(T) @8® their salts,

specified o W se. Substiftution by one wo .or t.hree ident'cgj or

d!of f er ent S%OE\%FIS hespY é{less Ot;)}rhgfsgl(rgsr é}(lfycqg%?to{l?% df“é{?‘geﬂrlﬁftger frepla; (_b i g formulae
to 15subst i medtioosd inytho fudlowing tawd tHettanlts, 6dllat@rand ishliv£ELat the SHXS t AnH WRNEctapounds
In the context .of. the present inventign, preference is given to .
conpounds o’flé["ﬂe lflotp?rﬁ(ﬁ%‘u%l(ﬁ I R eRedap rtgﬁafoé]ggﬁlﬁsas W@P%@’QP’F Gpmples and their
met hyl , R2rafs esbaies ahly sslaganof 8O siR3] @BEeSRNESnaYH: A88ReaT in TR f¥hla (1) and
represents a bond or resents -CH2-, R4A and 124B both represent

met hyl or aPEtQPeLHR ﬁ@&gﬁ%‘”%@e BGHTRSl salisesol sire erbiolvates BE thagalear bon

atomto which they are attached forma cycl opropyl or cyclobutyl ring

whi ch may bRrefetrd blfs Uk @ daRrektQ MO preidRBSIvEiok |awﬂyﬁ€10fgi%§1ﬁ%‘é5%bi‘§&m of the
hydrogen, fluoring or. met hog{t%%r epresents fluorine,

, et hyl . ] : .
chl ori ngd, nré)lnwpndé ACCOF lggytp tWIP‘éeﬁ'FI@% wﬁy]a@rgg@wh@pseivpﬂwmwg for pharmaceutical
RsAr epr esentsss B8t B be usedd for ERBHRP &S &PhSod, rﬂuﬁih&h@iﬁﬁ) gt %&g&gga%thlgsémg&unds

and RsB are attached to one another and together wth t on at
to which tH§Ording tlhe HepriEgn psalpeandiided.uor o- subst i t ut ed cycl opentyl
ring of the formula R9represents fluorine, chlorine,

Cl - C4) - al : | cvel , o
R o e e R S
times by f %y Pheonypptiond dpessopieh gy byaway @fy@ﬂambhta}lté predisraltije, alrﬂsaﬂlsmtauaéd (e.g.

to t td i - or.i.ne,
Pl ori n. et S8 P i) M HEPLERPOLS (O ARG aod Pl i end
sal t s t her eagfmonium saltgderdet ffroml aammosirog digaein mafes hdvingolr tod 6 it atérmy archiag by way

conpri ses C&?QH@Q Snd fpretfggolf;,oerﬁ{wgnﬁné, Id)letlllyl?arr}ige,Vt\QeI:tﬁyqanﬁlne,%R’-Jﬁ%op?c?l}y?ethylamine,
represent hydrogen,
monoethanolamine, diethanolamine, triethanolamine, dimethylaminoethanol, diethylaminoethanol,
procaine, dicyclohexylamine, dibenzylamine, N-methylpiperidine, N-methylmorpholine, arginine,

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, ie. 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 sterecisomerically 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



and salts, 36 ¥UPES%888d sol vates of the salts thereof A furt hREI/EP2012/055474

particul ar enbodi nent of the present invention conprises conpounds of
the formula (1) in which 20 R3represents-Khydrogen or nethyl and
represents a bond, WO 2012/139888PCT/ EP2012/055474 - 9 - and salts,

sol vat es anthvetion at@spedestatiehestantberdidfersgof . A further particul ar

enbodi nent of the present invention conprises conpounds of theCH2
formula (I)in _which 123represents hydro 5 and represents - -, ,
and sart s, SToRRaE oL SREB Bl s S e RS SR prAinds socording
particul ar erhodivereih. Ad isblopic prtBest a toaREd RBordRERS ih%@r&eﬁtﬁiﬁ}l@ﬁﬁﬁ(}?st&ﬁ here
the formula (1) in which .10.R4A and Rem both represent nmethyl and )
R5r epr esent té’(rﬁ%?&rao‘é’érﬁ?mgidﬂ wighiag Teags ng tomewithiny the popapwd aggording tastip fryention

thereof .5  hasAetiirch@gedidf ddotidl @bmerBRALMEMAbMR MulBE:, BISS@N diFfUAM IO mass
conpri ses cQ ounds of the fornmula (1) 15in which R4A and R4I3 are
attached tot gﬁéheaﬁ?ﬁ“’r‘fe‘i“asér’ﬂ“ct GEEIREPT ACHOmInHELY Cosels in oafutgh Egampleregf isotopes

are attacheghitRrch 8e G)t6ipoRi-anh rpéon‘r‘@éﬁﬁ@pd&aﬂﬂinfrtb e WRLAIN TR tHB& of hydrogen,
substituted up to two tinmes by fluorine, and 20 R5represents

hydr ogen, f $af RigOBRD. prevEpry PhosahRiuss sulpkur, Busripe rchlorian drawny addediog, sudtens “H

sal ts ther eQbureAudh*i (iHuRAPE Bol By, egbedli ”F?““%D of Ad) s 6§,3%3?f3601, 25y, 1297, 124,
i nvention cguprises conpounds’ of the formul'a (1) i n"whic . .

R6r epr esént s Llerd odi Regticpr iptgpic varjamts of RZpmprued esroslinpid thegeventian dspecially those

salts, sol vat@s.iand o5 HoMat&schle fs&gpé %L&esoegthﬁ&g‘gérated, may be beneficial, for example,

for the examination of the mechanism of action or of the active compound distribution in the body:;

due to comparatively easy preparability and detectability, especiaily compounds labelled with *H

~ or ™C isotopes are suitable for this purpose. In addition, the incorporation of isotopes, for example

15 of deuterium, can lead to particular therapeutic benefits as a consequence of greater metabolic

stability of the compound, for example an extension of the half-life in the body or a reduction in

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;-C,)-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



A further pXAA%Ha18&nbodi ment of the present invention conpgiGEER2012/055474
conpounds of the formula (1) in which 5R8Arepresents nethyl and
R8Brepresents trifluoronmethyl, and salts;7sol vates and sol vat es of

the salts thereof A further particul ar enbodi rent of the present

i nventi on conpfi¢dkeberedapounds of the forrmula (1) 10in which RSA and

R8B are attached to one another and together wth the carbon atomto

which they are a : 0 i fluoro-substituted cyclopentyl ring ..
of the forﬁgégﬁigﬁggggﬁ%%?&%%ﬁvg S<HIRR "POTVAE A& qﬁ?ﬁ nggﬁ?gx?%g dical
15 A f urt hervipgrittb culagion etvhndTivefotiowihg thg bp neatekd bpvianof etnpRENK 58say of

compounds of the for ) in which R9represents fluorin

chlorine, (& ffer&iﬁe—' ar { %8?([1’ %'Q@nglrs%%y,l’ ; ésfo@i%b‘@fllﬁﬁfeﬁ‘ﬁv%e
substituted up to three times by fluorine and cycl opropyl nay be

substi t B edGiskSlkewd abd @sﬂihgﬂcériv?ﬁf ﬂhﬁ @ontS &eﬁf&dmﬁonﬂb&,@?‘s’a& eStray Ht-crliain or
sol vates of th ts thereof.. A t her ticular e i ment of the
present i nvbé?ﬂcﬁ%cﬁzﬂ{éegﬁlprﬁhgaé a‘f}%g‘ﬂ‘ﬁ&sb%? a‘?‘ﬁ%mf“oqnfjrﬁloé?’(cﬂ R pfomRpiregectively. A
Rl r epr esentsraiglitthaipesd brdnthedrall@ayl radidad hivigs 2 683 BathorOdtori®is pestdreddMEl following
salts, solvates and solvates of the salts thereof WO _
2012/ 13988 EpPY R Py sy AT example anply pag of pipferspess wingnellylinrproprd-cn-1-yl, iso-
context of nfll EN1-ch-NYE R HOD-chI-8] MER-LR-CAND. L1-EDe | ]
(1) in mhigﬁQ%Z?l and R2 both repreggnt hydroggz?gﬁggggﬁiégﬂ?gfgﬁpyhémwl
hydr ogelf orP™®Rst Y=Y 5Lr epresents a bond or represents -CH2-, R4A and

-4B E. both represent nethyl or are attached to one another and

toget her Withhhd bent&ardrane afeodmt tieMtinG Qllh%&’al@-%icﬁ?o%ﬁﬁhﬁ&e I are defined
cycl opropyl, or cyclobutyl ring which may be substituted up to two

times by fIitperentiRef ope aaehtrs thyrdiceljein, the | cgmppunds arcondingyé fthe invention are
10R6r epr esafbspintdd, el ri@ealALEHR BSRD B§payﬁ5§?ﬂﬁéh’, uf1BR sﬁe%ﬂ‘{eg%ﬁ{%}@ise. Substitution

nmet hyl ,

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 () in

which
R’ represents hydrogen or methyl,
R? represents hydrogen,

20 R’ represents hydrogen or methyl,
L represents a bond or represents -CHj-,

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, fiuorine, methyl or methoxy,
RS represents fluorine, chlorine, methyl or ethyl,
R’ represents hydrogen or fluorine,

R¥  represents methyl,



R88r epr esent'® PR Bonet hyl , ROrepresents fluorine, chi ori MET/EP2012/055474
methyl, trifluoromethyl, ethyl, 2,2, 2-trifluoroethyl, isopropyl,
15tert-butyl, cyclopropyl or 2,2-difluore8yclopropyl, and represents
hydr ogen, fluorine, nethyl or methoxy, and salts, solvates and
sol vat es of R¥he spileseptstthBuceahetl, parti cul ar i nportance in the context
of the present invention are conpounds of the formula 20(1-A) in
whi ch the cgarbon atom marked * of the phenyl acetam de groupi ng has
the S-configuration shown and 5the radicals R3,4R A, R4B, R5, RG,
RSA, R88 , and Rl and L each
have the nmeBiiandR*Giaventaalmdvie onanrobtsal g togticy afte shastbmodvatiesvhidh they are
the salts thereo The defi.pitions.of .radicals.indi,cated specifically
in the respecti vgetfaggﬁg?%na (lhglhosm'(s)ur StbtPté:fiacﬁI%)ﬁ%ggrﬂﬂﬁogme?fmlaof radi cal s
are replaced as desired irrespective of the particular conbinations
indicated for the radircals also by definitions of radicals of other
conbi nati ons. Co “or nore of the abovenenti oned
preferred ranges § very©%parti rly preferred. The invention
furthernore provi dés \a lproces r preparing the conpounds of the
formula (1) accordingFto the invention, characterized in that a
carboxylic acid of the formula (11) HO RSA in which RSA, R85, RO
and Ri's have, the nmeani ngs given above, - 13 - R4A RAB 0 R3 LXRS R7

L, tpreseys ihymsine, pehioringq €01 -Galalkedn §CAG:)-Alony L.t dvelopmanli ergsyclobutyl,

NH2 in whi ch
gi ven above and yhere

(C1-Cy)-alkyl and (C,-Cs)-alkenyl may be substituted up to three times by fluorine
and |
10 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.

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

15  which
R' and R? both represent hydrogen,
and salts, solvates and solvates of the salts thereof,

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

in which
20 R represents hydrogen or methyl
and

L represents a bond,



T represent ¥ ¥I2E49888) kyl or benzyl, 5 to give a carboxam deP@HEPHE2/055474
formula (1V) RAAB 0 R3 L)<R5 R7 in which L,R2, R3, R4AA Rda, Rs, R6,
R7, RSA, Rsa, RO, RI and T1 have the nean®ngs given above, and

the ester radical Tl is then renoved by basic or acidic solvolysis

or, in the osiselts kdtatch'and ileyps estantatslderoyl , al so by hydrogenol ysi s

to give the carboxylic acid of the formula (1) and the conpounds of

the formul a,( are..option separ at ed .by net hods. known tq t

person ski ki ﬂél)[her PR bo'% T%nttoﬁ erpr%SﬁIar}P%B%’r ?HEHW&W&M@% %ﬁgaﬁfﬁ?@la D
and/ or reacinecthiski th the appropriate (i) solvents and/or (ii) bases to
give their sol vat es, salts and/or solvates of the salts. - 14 -

et hyl ene gl ycol dine Wdet her, hydrocarbons such as benzene,

t ol uene, xylene, e fé“*%%ﬁ 4 r(Q,%ecﬁ ohexane or nineral oil fracti ons,

hal ogenat ed hydrocar bons such as di chl or omet hane, trichl oronet hane,
carbon tetradhl oride, 1,2-dichloroethane, trichloroethyl ene or

chl or obenzene, or other sol vents such as acetone, acetonitrile, ethyl
acetate, pyriding sul phoxi de (DMSO), 5

N, N- di met hyTf or rfﬁ?wf%? {m@% /'V, 1"/ 1-di met hyl propyl eneurea (DVPU) or
N-net hyl pyrrolidinone (NWP). It is also possible to use m xtures of

t he sol ventadrelst sodvatd andsobfaees efiihe sdlts tigiese€n t o usi ng di chl or orret hane,

t et rahydrof uran, dinethylformanm de or m xtures of these solvents.

Sui tabl e Cogqgrg}ier ﬁ%}n%ﬂélmenth?ﬁ% d)reéfﬁsﬁ“l'eg (ﬁr %%%%IF% Irégxasqru%ds t];fot{:ie formula (I)

exanpl e, carbodril destsuc

[V, N -diisapmdpnl -, N, N -dicycl ohexyl carbodiimde (DCC) or 10

N- (3- di net hyl am nopropyl) - N - et hyl carbodi i m de hydrochl ori de (EDC),
phosgen d AAV MeS such as [V, N -carbonyl di i m dazol e (CDT) or

i sobut y of'o ic{)r?roa repriseﬁ B ol i um conpounds such as

2-et hyl - 5 phenyl 1, 2-oxazol i um 3-sul phate or 2-tert-butyl

5-met hyl i somadzol i um perchl orate, acyl am no conpounds such as

2- et hoxy- 1- et hoxycar bonyl- 1, 2-di hydroqui nol i ne, a-chl oroenamni nes such
as 1-chl or os2- nmet hyl at ni no-| - propene, phosphorus conpounds
such as pr g%ane e Sen%hsérﬁ%nic anhydri de, diethyl cyanophosphonate,

bi s(2- oxo- 3- oxazolldlnyl)phosphoryl chl ori de,

benzot ri azand kalts| iwates pdsoihiatee bt subts the)ephosphoni um

hexaf | uor ophosphat e or

Covgopy 220k mhintt BIa A | SERUAED e BB ORRRGE S AE By b PR RS o
a( benzotx i aaehich-y1) - N, /V NW t et ramet hyl uroni um t et raf | uor obor at e
(TBTU), O-(benzotriazol 1-y1)- N 'V, N; Thr et ramet hyl ur oni um

Ee;(_ a;l go[ gﬁ?‘gﬁg?%ﬁfﬁ % e g a[%g%# 1{0 e g?qt%(s [aB% 8’%&‘;%( ‘?%gpe)c&l)oon to which they are attached

0- (7- azabenzot r i femola- dyckpgop)IVor\syibhteL HagrREghl waP BE Wilstituted up to two times by

hexaf | uor OphOSprﬁ‘f %HATU) or
0-(1H 6-chl orob Bt%i azol - 1-y1) -1, 1, 3, 3-t et ranet hyl ur oni um

tetrafl uoroborate (TCTU), if appropriate in conbination with further
auxi l i ari esanguch as 1-hydroxybenzotriazole (HOBt) or
N- hydr oxysucci ni t ni de (HOSu) and as bases al kali netal carbonates,
for ex I (SaRssodi um car at e ﬁ?t ass um carbonate, or tertiary

se 051

am ne 25 sf&EEFFFeaté YrPeEt fremethylnet hyl mor phol i ne,

N- et hyl pi peridi ne, N, N-diisopropyl ethylam ne, pyridine or

4- [V, N- di memtydiandohary tidkonates b @ atenerof. S gi ven to using
0-(7-azabenzotri azol - 1- yI ) /V,N, NR-tetranet hyl uroni um

hexafluorortg hat e.. n conhi nation with pyri.dine or

I'V, Ndi i sop g,iﬂ% ﬁ@ ochxpent of the present invention coinprises compounds of the formula (I)
N ( 3-di net hylwanshnopr opyl)-N -ethyl carbodii m de hydrochloride (EDC) in
conbi nation with 1-hydroxybenzotriazole (HOBt) and triethyl am ne, or

R® represents chlorine

25 and



15 cl eavageWOrHY2E3%88f er abl y i ncl ude al cohol s such as net handFT/EP2012/055474
et hanol , n-propanol, isopropanol, n-butanol or tert-butanol, or

ethers such as diethyl ether, tetrahydrofiuor-an, di oxane or glycol

di ret hyl ether, or other solvents such as acetone, dichl oronethane,

di met hyl f orRani depesencsihyeiopst, sul phoxide. It is also possible to use

m xtures of the solvents nentioned above. In the case of a basic

ester hydrol ysi reference is.qgiven to using mxtures of water with

di oxane, 20m%€?$%ﬁ§ﬁ$3fP§ﬁﬁvmﬁgfﬁﬁﬁgﬁt%ﬁﬁ#or ethanol. In the case of

the reaction with trifluoroacetic acid, preference is given to using

di chl or omet Admtheapatticulartdabodianst dithel greseiitiatdntiQNcomprBesisgHOGRE of the formula (T)
chl ori de, preﬁﬁrence is given to using tetrahydrofuran, diethyl

et her, dioxgﬁ%l%? wat er. Suitable bases are the customary inorganic
bases. These include in particular alkali or alkaline earth netal
hydr oxi des Ritch mpresehrmesbganpl e, |ithi um hydroxi de, sodi um hydr oxi de,

pot assi um 25 hydroxi de or barium hydroxi de, or alkali or alkaline

earth netalmﬁarbonates such as sodi um carbonate, potassium carbonate

or cal ciumarbonate. Preference is given to |ithium hydroxide,

sodi um hydroxi de or potassi um hydroxide. Suitable acids for the ester

cl eavage arR? i nepeswatsatiflusethqlgy i ¢ aci d, hydr ogen

chl ori de/ hydrochl oric acid, hydrogen brom de/ hydrobrom c aci d,

phosphoric agi acetic acid, trjfluoroacetic acid, 30
toIuenesulprbﬁ%@’%ﬁ?%?awggﬁgﬁﬁgﬁbﬁﬁ%ﬁﬁgmﬁ'id or
trifluoronmethanesul phonic acid or m xtures thereof, if appropriate

wi th addi tisfudfer patiedar cRibedierstnd ehel (Sesghtviftventieh dinghiOGROmERInGs btBe }rmula (I)
trifluo;&ac&tichacid in the case of .the tert-butyl esters and
hydrochfori @ "2&%d in the case of the methyl esters. WO ,

2012/ 139888PCT/ EP2012/ 055474 - 16 - The ester cleavage is generally

car ][i ed outRYnnd R*Eapestathudeo roaggﬁotma‘r ah? Qdigﬁtlﬁﬂ@ith Qllaéa&%( , atfkh 84 mb | By are
at fromOC to +60C. e internediates of the formula (11) can be
prepared, for efg eg?orgvﬁ c[lﬁl]‘or‘i""ﬁ‘fbﬁ?t&‘ieflflyc&‘&’ﬁ’ﬁ%{r fiﬂ}?éoré““iaar boxyl i ¢

acid of the formula (V) T2-0, O 5 R8B in which RSA and R8B have

the nmeani ngs given above and T2represents (Cl-CO al kyl or benzyl,

in an inert solve M the aid of a base and then arylating in the
presence of a suitwabl ¢ 10pal |l adium catal yst with a phenyl brom de of

the formula (V) _A4#f" which R9 and RI have the neani ngs give above, to

gi ve a conpound 5f the formula (Vi) (Vi1), 15- 885 in which Rs"', K

R9, RI and T2 have the neanings given above, or [B] allcylating a

phenyl acetic ester of the formula (VIII)
and salts, solvates and solvates of the salts thereof.

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

in which

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 O

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

and salts, solvates and solvates of the salts thercof,



- 17 - WDYOIHZUATER Ro and 12.' have the neanings given abRSVAEBH2/055474
T2represents (G -C4)-al kyl or benzyl, 5in an inert solvent in the
presence of a base with a conpound of thelf-ormula (1X) Raeyx,

ReB(1x), in which RSA and R8B have the neani ngs gi ven above and

X' r epr esent Bar@eudan ipteddybree lie the icongext) bHUP psern iridntich@¢ giesnanRbBpouRdOHT e formula

or 1 odine, Otoh%lve t he conpound of the formula (VII) in which RSA

R8B, R9, Rl have the neani ngs gi ven above, and then in each

case renoving the ester radical T2 by basic or acidic solvolysis or,

in the caseR’talmdtRzlﬁathmmseﬁehgm@nenzyl al so by hydrogenol ysis, giving

t he car boxyl i c aC| d (I I) 15The arylation reaction in process step

(V) (VI)(lyj Peni.eshy abl y ca{hﬂﬂed out in toluene or

t ol uene/tetrahydrre%rFuran MOXEUr 6 a tenperature range of from +20C
to +100C. Here, the base used for deprotonating the ester (V) is
preferald y Lit himgpegns@tbohdetybsnts y@i@ri de. Suitabl e pal | adi um

catal ysts are, for exanpl e pal adi un(ll) acetate or

tris(di benzyiai one eac

conbi nat i onﬂw rkgﬁg%}‘ 3¢ rrsglﬁt I}l‘fﬂgﬂ o afeeér%%gléegﬁ?/ Og%f?&or]i il WS@EHI"H]% the carbon
i gang such a; 2atath cg'm}}mﬁ:lhethw plh(l&p)d‘hleddﬂ(fer& ?] (cl&blbizrdpj,;lrgt: Ia%dlamtylll ([ﬁnf@‘pmfem)ﬁay be
or 2 |-tert ut S n i.met hyl am no) bi phenyl [c or
exanpl e, %%’i“ﬂe‘%l&m?‘% é&%ygk UOLP Chem Soc. 123, 7996- 8002
(2001)]. 5I nert solvents for the allcylation reaction (VII1) + (IX)

-> (Vi) ar®, faeprescanphépgaet haiise suasthgds di et hyl et her, nethyl
tert-butyl ether, di oxane, tetrahydrofuran, glycol dinethyl ether or

di et hyl fpe ycoI rrﬁ L% et her, hydrocarbons such as benzene,

t ol uene,” xyl ene, reW%%?S &MOUL%| ohexane or mineral oil fractions, or

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

di met hyl sut] phoxegteseaiDif@pgenN, N1- di met hyl pr opyl eneurea (DMPU) or

N- net hyl pyrrol idinone (NW). It is 10al so possible to use m xtures of

t he sol vent ament i oned. f’ ff erence is given to using tetrahydro-

firan, dinmethyl fFSFREArdESP mixtures thereof. Suitable bases for the
process step (M11) + (IX) -> (VIl) are customary strong inorganic or
organi ¢ baskf8. Thesenisndfluseendtyl,parti cul ar al kali metal al koxi des

such as sodi um net hoxi de or potassi um

R® represents fluorine, chlorine, methyl, trifluoromethyl, ethyl, 2,2,2-trifluoroethyl, isopropyl,
15 ~ tert-butyl, cyclopropyl or 2,2-difluorocyclopropyl,

and
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)



met hoxi de, JEUPUR1EP¥Exi de or pot assi um et hoxi de or sodium PCI/EP2012/055474
tert-butoxide or potassiumtell- 15 butoxide, alkali netal hydrides
such as sodi um hydride or potassium hydrii®e, or am des such as
l'ithiumbis(trinethylsilyDam de, sodiumbis(trinmethylsilyl)amde or

pot assi um bis(trinethylsilyl)- am g® or,lithiumdiisopropylam de.
Preference is given to using potassy tert-but oxi de, sodi um hydride

or l'ithiumdiisopropylam de. .The;,r gion (VI11) + (1X)(VI1) is
generally carried out in a t@mpexature range of from-80C to 20 +40C,
preferably at from-20C to t2QC. 4he rgenoval of the ester group T2 in
process step (MIE) -> (1I1§07s Carri® in an anal ogous manner as
descri bed above for the ester radica Al ternatively,

internedi ates of the formula (11-A) X6 25 in which RO and R113
have t he neani ngs given above, can al 3o be prepared by initially
converting the phenyl acetic ester of e A48r mul a (virr) -19 - in
which R9, R and T2 have the neanin en above, by base-induced
addition to 2-cycl openten- 1l-one i R¢ Sonpaynd Rf the fornula (X)

PO 5 in which RO, RI and T2 have the g gi ven above, then
fluorinating this conpound wth R .
1,11-[(trifluoro-X4-sul phanyl )i m no] bi s(2- nethoxy®t hanell-Adnder bor on
trifluoride catalysis to give a conpound of the formula (VII-A
(MI1-A), inwiich RO, R and T2 have the nmeani ngs gi ven above, 10and
subsequent | { VeRbWenGioRerters recked o ab theophgpdagstagidei grunineehasatht Sxspinfiguration
acid (11- Asholvd process step (VIR (X), for deprotonating the ester
(MI1), preference is given to using an ami de base such as |ithium

di i sopropylanide or lithiumbis(trinmethylsilyflamde. For the deoxy-
fluorinati o9 n the transformation (X)(M1-A), instead of the
1,1'-[(trifluoro-X4-sul phanyl)- i m no]bis(2-nmethoxyet hane)

(" Desoxof | ume radiclBRE I IONGt® B VER™ R B Al R AQT L Bve itk nRRREAY At Sove
15 to enploy other known fluorinating agents, such as ’
di et hyl am nosul phur trifluoride qS}DAST) or nor phol i nosul phur

trifluori dea“(iﬁﬁlfspf%‘iaﬁ,ﬁsqf} sobvagss of the saleerqobn sequence (W) -> (X) ->
(VILA), cf., for exanple, T. Mase et alL, J. Og. Chem 66 (20),

6775- 6786 (RR0dofhnitions 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 @

according to the invention, characterized in that a carboxylic acid of the formula (1)

HO 0O

10
R
BA

R

8B

P @
in which R®, R®, 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)



WO 2012/ 13998831 8388612/ 055474 - 20 - Depending on their  PCT/EP2012/055474
substitution pattern, the internediates of the formula (111) can be
prepared, for exanple, by either [C 1] redcting a phosphonoacetic

ester of the formula (XI) in which R and Tl have the neani ngs given

above and R'represents (Cl-C4)-alkyl, ip#an jnert solvent in a
base-induced ol efination reaction with a\3-Ritrobenzoyl conpound of
the fornula (XI1) NO2(X), in which L, s Ras, R5, -6 It and |le
have the neani ngs gi ven above, tofgi R & gund of the formula ParO

46 NO2 (al), WO 2012/139888PILT/ ERZ012/0%5474 - 21 - and then
hydr ogenating this compound Tilr-0he presen & a suitable palladium
or platinumcatalyst to give a 3-(@ AL Ni yl ) propi oni c ester of
the formula (111-A) NH2 (1T1-A)," i . 4R A R4B, R5, n6,
127 and T1 have the neani ngs gi ven above,
NH, (I,

in which L, R', R%, R, R*, R*}, R®, R® and R” have the meanings given above
and
T' represents (C,-C,)-alkyl or benzyl,

5  to give a carboxamide of the formula (IV)

vy,

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'

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

and the compounds of the formula () 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 (II) + (III) — (IV) [amide coupling] are, for example, ethers such
15 as diethyl ether, tert-butyl methyl ether, tetrahydrofuran, 1,4-dioxane, glycol dimethyl ether or di-



[C2] react MPUPAE8Bhonoacetic ester of the formula (XI)  PGHEP2012/055474

which RI and T' have the neani ngs gi ven above and 10R'represents
(Cl-4)-alkyl in an inert solvent in a bdde-induced ol ef mati on

reaction with a protected 3-ani nobenzoyl conmpound of the formula

(XI'V) PGP(}’EMH&@G giymlmhilltcthyL,ethAAh}ﬂtﬁ)cBrbon5 suth 6 Bunderee thlase, tdene, hexane,

[ 22.- . PG se benz or .
e ont Moy BEIBRRY e minell il Medet  BIGESHHD S TDE b esugt csistlgeprasthane,
t he fornul a&@MWomethBGD&r@rEMrachloﬁﬂﬂ l\mdheﬁlorloethﬁﬁ, tr&lo&?hﬂen%hld%benzene or
R6, R7 d T th ove, then either (i
this co?rgou?{hﬁr alt i t%ﬁ%hgg?‘irﬁliﬂgg r?"%%ﬁl'ﬁ’i‘?ﬁ 7 ?fe@f%%yrﬁl@oﬁﬁﬁ@ﬁ]&“@%lﬁ% (DIgISO)a
forml a { XVWN-dimet@REmb)de (DMF) WIVEfimksthy Bapylheiddd (/ﬁ)l\/]ﬂ‘ﬁ)aa ]Rérethﬁ}lp@rrohdmone

.t< R7 and T _}\ge the ne gi ven above, 10and subsequent

I NgS
renovi ng th o ﬂ?%@ﬁ?ﬁ&%“ﬁr‘%‘b‘éﬂs pEtheselyes mgntiaree Fae @'ﬁwys given to using

dichloromethane, tetrahydrofuran, dimethylformamide or mixtures of these solvents.

Suitable condensing agents for these coupling reactions are, for cxample, 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 isobutyl chloroformate, 1,2-oxazolium compounds such as
2-¢thyl-5-phenyl-1,2-oxazolium 3-sulphate or 2-fert-butyl 5-methylisoxazolinm perchlorate, acyl-
amino compounds such as 2-ethoxy-l-ethoxycarbonyl-1,2-dihydroquinoline, o-chloroenarnines
such as ]-chloro-2-methyl-1-dimethylamino-1-propene, phosphorus compounds such aé. 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-(benzotriazol-1-yl)-N, N, N', N-tetramethyluronium tetrafluoroborate (TBTU), O-(benzotriazol-
1-yl)-N,N,N',N"tetramethyluronium hexafluorophosphate (HBTU), 2-(2-oxo-1-(2H)-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-y1)-1,1,3,3-tetra-
methyluronium tetrafluoroborate (TCTU), if appropriate in combination with further auxiliaries
such as l-hydroxybenzotriazole (HOBt) or N-hydrdxysuccininﬁde (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 (JIATU) in combination with pyridine or N, N-
diisopropylethylamine, or N-(3-dimethylaminopropyl)-N"ethylcarbodiimide hydrochloride (EDC)
in combination with 1-hydroxybenzotriazole (HOBt) and triethylamine, or I1-chloro-2-methyl-
30 1-dimethylamino-1-propene together with pyridine.

The reaction () + (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 (1) is used, the coupling with the amine

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



met hods by Byd#bo 16’3%%§83§si s or oxidatively giving the PCT/EP2012/035474

3- (3-am nophenyl ) propionic ester of the formula (I111-A) - 23 - NH2
in which L, 4R A, R413, R5, r. 6, K R7 andl5Fl have the meanings given
above, or (ii) converting the conpound of the fornula (XV) in a
one-step prBEEshming, H-aebyewabiobre, | Motehelpireddionc & Milimpopyithpbmine, pyridine,

al I adi um og_ppl. oh pr opi_.0

gst er of t h?a f oraﬁr#ﬁplgmktg?o&)% ‘yﬁé 1 FB%(Z:%)E%FI%% ‘@H dép% ?y &eésL%J eft 1 Cﬂazabmyelo'
derivative b#3.Q1he-F-oreDBa) GX&fbﬂe)lce(IWWn)tp using tﬂethtyhnimel%dw N-Béopropple@plmine.
Tl have the neani ngs given above, 10in an inert solvent under

|1 i ] I: hen rom de of the
Formi & (v 14 St dufbe e Bibotyl e 8 RGEGE GELAPHER agFoemenss
above -5 24rangeld @mepd e H68° Capiefemabbyr in thetragze fitom -g0WEoa30Wpound of
the formula (XIX) (XTX), in which L,Rai\ Ran, R5, R6, R7, R12 and

| have the Y} t he duci n IS co
with hydr oggoﬁ%é]p?%é%e p%%)aﬁa? gng a Cgrg)? 6 On palt 8‘%—8%‘8 M E)Ic %maﬂnﬂ by
cat al yst or freating thh earbargéic Bdlé.([[)l?@ﬂﬁhlbﬁj{bbﬂsﬂd\icﬁ oR4lyinhloridt.t er nati vel y

wi th magnesi umin nmethanol to give the 3-(3-am nophenyl) propionic
ester of the, formuharfDkat) 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 tert-
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 fert-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, diethy] 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, lithiom hydroxide, sodium hydroxide, potassium
25 hydroxide or barium hydroxide, or alkali or alkaline earth metal carbonates such as sodium
carbonate, potassfum 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 fers-butyl esters and hydrochloric acid in the case of the

methy! esters.



NH2( DI - A), MP #HPER°888 RI, 4R A, R4B, R5, R6, K and T1 have t RCT/EP2012/055474

meani ngs gi ven above, 10or [E-1] converting a phenyl iodide of the
formul a (XX) (XX), in which R6 and R7-1save the neani ngs given

above, WD 2012/ 139888PCT/ EP2012/ 055474 - 25 - into the corresponding
phenyl nagneEheuesta aiqaeapeds geitedliyceiunpdi aig ih Ai Smp@IPRUALLe 6F Sbrh U202008 +100°C,

copper (1) catal w th.an yl i denenal oni c ester of the formula
(XXI) R4B 49&93%%9% 0k @ﬁl%? . 3 T-OR T3-0"--#0(XXI), in
which L, R3, R4A, .k.'n4B and R5 have the neani ngs gi ven above and

T3repr esent’ﬁhenfekhtgeldlams ofthh Ydrmulaqllpéavitre drepas@ donsladfie tlge f or nmul a
(XXI'l) R4A 4a \R O R3 L/R5 RY T3-0(XXI'1), in which'L, R3,4R A,

R48, RS, R6[’A] n7 initially deprotonating a carboxylic acid of the formula (V)
0. .0

RSA

8B

R V),

in which R* and R® have the meanings given above
and
T2 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* (v,
in which R and R'® have the meanings give above,

to give a compound of the formula (VII)

T—20 O
8 R
R
R
R® (v,
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 T3 have Mhe 3dddi8gs gi ven above, 10then renmoving one of RGREPIRI2/055474
ester groupings by heating with lithiumchloride in a DVSQ wat er

m xture, then converting the resulting 3-ghenyl propionic ester of the
formula R4A 48 \R R L O7R5 R7 WO 2012/139888PCT/ EP2012/ 055474 - 26
- by reaction with nitroniumtetyatphuorghorate into the 3-nitrophenyl
derivative of the fornmula (XXIV) RAAHO R3 LIRS R7 NOG(XXIV), in
which L, R3,4R A R4B, R5, , n6 x R7 and T3 Rave the neani ngs given
above, 5and finally hydrogenating in the pf¥&ence of a suitable

pal | adi um or platinumcatalyst to give a ani nophenyl ) pr opi oni ¢
ester of the formula (DI-B) 4B R0 R3 LXRy BANRZ(EI-B), in which L,
R3,4R A, R4B, R5, n6, tc. R7 and T3 have the neBni ng§VBbven above, O

in which R” and R' have the _meanings given above
and
T represents (C;-Cy)-alkyl or benzyl,
5 in an inert solvent in the presence of a base with a compound of the formula (IX)
REA X!
R o,

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
R%A
R

9

R (V]:[)7

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) — (VII) 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-



10 [E-2] coMetYP1d°%88pr ot ect ed 3- ami nophenyl i odi de of the fRSFHEPA12/055474
(ON) PGPE XXV), in which R6 and R7 have the neani ngs given above WO
2012/ 139888PCT/ EP2012/ 055474 - 27 - PG efBesents benzyl or

4- met hoxybenzyl as inert ami no protective group, in an inert solvent

wi th i sopr opaflediagnées tasmcakl iardogtdiriatiort kéth pinedenee-riol, ddrichliyumenehliag i fhesphine

into th .respondi n enyl nesi. um, und, then, coupling this

o e <ctigaoehiis Phentl Mo R, LSk couprl g L
h hi o Lo R BB A B pe o e et nas” gl en b A hveld, .
in which L, A v

T3representém'ngfeﬁﬁlﬁoco&e?%g%fm @O&)J?e a conpound of the fornula

( XXVI) PGPG in which L, PG R3,4R A R4B, R5, .-. 6, x R7 and T3

have thes memsit RgSer@® 1 PheadlgNLion tERAoABMIPL-aEL) DIV a9, GATRAMME, QMer?] such as
hydrogenol ysis or by treatnment with a suitabl e oxidizing agent suc

as, for exaftpy, ctisr vt feridipd sther diosspsrisuahydrofusns slyet! devrshy Bibey ortdisthylene
give a conpgiudl d@fert kR rh'ﬁi‘l'o@arﬁmul‘) as ben2&he; tolueht'%(ylene, hexane, cyclohexane or
mineral oil fractions, or dipolar aprotic solvents such as N, N-dimethylformamide (DMF), dimethyl

sulphoxide (DMSO), N, N-dimethylpropyleneurea (DMPU) or N-methylpyrrolidinone (NMP). Tt is

10 also possible to use mixtures of the solvents mentioned. Preference is given to using tetrahydro-

furan, dimethylformamide or mixtures thereof.

Suitable bases for the process step (VII) + (IX) — (VII) are customary strong jnorganic or organic
bases. These include in particular alkali metal alkoxides such as sodium methoxide or potassium
methoxide, sodium ethoxide or potassium ethoxide or sodium fert-butoxide or potassium fert-
15 butoxide, alkali metal hydrides such as sodium hydride or potassium hydride, or amides such as
lithium bis(trimethylsilyl}amide, sodium bis(trimethylsilyl)amide or potassium bis(trimethylsilyl)-
amide or lithtum diisopropylamide. Preference is given to using potassium fert-butoxide, sodium

hydride or lithium diisopropylamide.

The reaction (VII) + (IX) — (VI) is generally carried out in a temperature range of from -80°C to
20  +40°C, preferably at from -20°C to +20°C.

The removal of the ester group T° in process step (VI[) — (I) is carried out in an analogous

manner as described above for the ester radical T,
Alternatively, intermediates of the formula (T-A)

HO O

F (I-A),

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)



OOVIT), i NQRYAP888rs 4R A, R413, R5, R6, -7 tt and T3 havRCT/ER2012/055474

meani ngs gi ven above, and then renoving one of the two ester
groupings by heating with lithiumchloridé&+4in a DVMBO water m xture,
to give the 3-(3-am nophenyl)propionic ester of the formula (I111-B)
n4A 0 R3 rRR45BR7 5NH2( | Tl - BT2—® ich L, R3,4R A, R413, R5, n6, K
R7 and T3 have the neani ngs given atyove, or ;{ Flalkylating a
carboxylic ester of the fornmula (CXYEI) 1Min which R, R2 and T
have the neani ngs gi ven above, - 29 N Whi ch L, R4A Rds, R5, - 6
| ( and R7 have the neanings given abo e and X2represents a sui t abl e

| eavi ng group, such as chlorine, bromwueg.ediqne, nesylate, 5Striflate
or tosylate, to give a conpound of the fornuﬂ%.(XXQﬂﬂsin which L, R
R2, R4A, R4s, - 7R and Tl have the neani ngs given above,

then reactln \Mﬁ%p egzyt e in the res nce of a base and a
pal | adi um cat o 28 ve"a® 1o LSOt eBF‘Fﬁe formula (XXXI) -30 -

by base-induced addition to 2-cyclopenten-1-one into a compound of the formula (X)

0 O
R

RQ
o) X),

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

then fluorinating this compound with 1,1'-[(triﬂuoro-?u“-sulphanyl)imino]bis(z-methoxyethane)

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

T=—0 O

in which R’, R"® and T? have the meanings given above,
10 and subsequently removing the ester group T~ again giving the carboxylic acid (O-A).

In process step (VIII) — (X), for deprotonating the ester (VII), 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 (VII) — (X) —
(V]I—A), cf., for example, T. Mase et al., J. Org. Chem. 66 (20), 6775-6786 (2001)].



OXX), i nYFEH1B%88% | R2, R4A, R4a, R5, , -6 n R7 and 11] Ha/EP2H@/055474
meani ngs gi ven above, and then renoving the N benzyl group by

hydr ogenol ysis, to give a 3-(3-am nophemy0)-propi oni c ester of the
formula (DI-C) 5NH2(11-C), in which L, R, R2, RAA, km R5, , -6 tc
R7 and T' hBeendihgomthainisnigttugo patteah the énterBuiiib@bbethé GrrmdR I tcoiBd prdgared, for
t he phosphop E}gg. XI') in the olefination reactions (XI) + (XIl) ->
(X111) and ? (XV) are in particular non-nucl eophilic strong
bases such as, for exanple, sodium hydride or potassium hydri de,

l'i thi um bi s[G-tli netduipg 8 iphosbhanacdis essodf thanfotBbiagXDri met hyl si | yl ) ami de
or potassiumbis(trimethylsilyl)amde or Iithiumdiisopropylam de;
preference is given to using sodlun1hy i de.~ The hydrogenation in the
process steps (XIll) -> (I11-A), - (Xlﬁﬁ oR'(Il'1-A) and
(XXI'V)(11-B) is generally carrled put er statlonary hydr ogen

at nosphere at atnospheric or el &vated piessUPB. The preferred

catal yst used is palladiumor platinumongactivated @ﬁtbon (as
15support material). The renoval of the anlno protectiVe group(s) in
the transformations ()CV') -> (I11-A), (XCV1) -> (XXVI1) and (XXXI)
-> (111-£) is usHathhdh ’Cand Teghvotk nR¥nibydiragnatysis -31 - according
to the sanme procedure; if PGin (XVI) or (XXVlI) represents

p- met hoxybenzyl, this nmay alternatively also be carried out

oxi datively, ford xanmple with the aid of

2, 3-di chl oro- 5, 6-di cyanol, 4- benzoqui none (DDQ or anmoni um ceriun(l V)
nitrate. Preferrgd fqgmgﬁﬁmqgl g%mgplun1catalyst for the reaction
(XVI1) + (XVBI) -> (XIX) [Heck reaction] 5 is palladiun(ll) acetate

or trls(dlbenzylldeneaceh ne)dlpalladlun(O) in each case in
conbi nati on wit H2&" PRESHHFHER Bi @%ﬁﬂd“:?%ﬁlefé%a“o’f BRctioRayih a3-nitrobenzoyl compound
tri-tert-butyl phgsphonsula tphenyl phosphi ne or tri-2-tolyl phosphine.
The conversion of the phenyl iodide (XX) into the corresponding
phenyl magnesi um conpound and its copper, I) medi ated 1,4-addition to
t he al kyl i denemal onate (XXI) to gl e product of the 10 formul a
(XXI'l') are carried out by a genera \Tgﬁ od known fromthe literature
[ see, for exanple, P. Knochel et al Tetrahedron 56, 2727-2731
(2000), and the literature cited theLeln]
anal ogous reaction (XXV) + (XXlI') -> _{XXVI
the a-deprotonation of the carboxybhTc &t (XXVBl) in the al kyl ation
reaction (XXVBl) + (XXIX) -> (XXX) are UC|eOphI|IC strong bases
such as, for exanple, 15 sodiumtert-bt Se 60r potassi um
tert- butOX|de sodi um hydri de or potassium hydtide, |ithium
dllsoprﬁgylanlde or lithiumbis(trimethylsolyl)am dgimn,sodi um
bi s(trifethylsilypam de or potassium bis(trinethylsilyeam de;
preference is given to using lithiumdiisopropylam de. Preferred
inert solvents fipkhichilsRI'eRE{RYRS cﬂRHﬁh@%&n@Mﬁﬂ5%ﬁeghﬁggyl et her,
di i sopropyl ether, nethyl tert- butyl et her, tetrahydrofuran, glycol
di ret hyl ether ar dieth Ien pkgg di net hyl ether. The

oft rmula (XIII)

to give a co poun

%EIS al so applies to the
./ Particularly suitable for

(XTm),

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



20 reaction&?UYU3T4S carried out in a tenperature range of RGTRP2012/055474
-80C to +25C. For the transformation (XXX) -4 (XXXI)

[ Buchwal d-Hartwi g coupling with benzyl amXe], the preferred catal yst
tris(di benzylideneacetone)di palladiun(0) in conbination with

() -2, 21- bi s( di phedyhgptiydphémo)s thistémpound phthh plesénge phosflibla palladgans,platinum
and the preferred, base is sodiumterthutoxide or potassiu
tert-butoxide [ c(fa.ta?ysf 1g)rgwee>fiL Zjﬁféraél? oy ﬁenlﬁ‘BpVBIIOfné eﬁ?fd’f%eLfg @f‘a

Organi ¢ 25Synt heses, Coll. Vol. 10, 423 (2004), Vol. 78,23 (2002)].
The reactions described above can be cgfrgr#d out at atnospheric
pressure, at elevated pressure or at Re%%d pressure (for exanple in
the range of fromO0.5 to 5 bar); in genefal*in each case carried out
at atnospheric pressure. SeparationQof tlhe conpounds according to the
invention into the correspondi ng enfinti ofrers anB/ or 30 di astereomners
can take place where appropri gte-depend oRiexpedi ency, even at
the stage of the conmpounds (I11), (BI), 1(I 1), (XvI), (XXI1),
(XXBl), (XXIV), (X)CVI), (XXVI1), (XX® or ), ;Which are then
reacted further in separated formin accordance wRth the
above-described - 32 - process sequences. Sy separa&fﬁ%’b of the

i sonmers can be carried out by conventional nethkods kno 0 a person
skilled in the art. In the context of the present invention,
preference is giyen: sigag ehRensEt 9gr apihi t hods on achiral or
chiral separati oﬁré D ctgg“ég;’ﬁlari Rt@Hg{ ’(rg’slg%cr)lﬁﬁlgg%ﬁct)xeymeiagmﬁscglﬁ?a Re” as

i nternedi ates or end products, separation may alternatively al so be
via di aster®oneric 5salts. The conpounds of the formulae (V), (M),
(ME), (IX), (XI), (XI1), (XIV), (XVII), (XMI11), (XX), (XXI), (XXV),
(XXVI1T) ang. : ' - jall Ll able or described as
such in thgﬁ é]ﬁéjﬁ%%lagge,ﬁhogkﬁ%gﬁ%ﬁ&g%%?é@hg%oé%‘glrgg%bi n a manner obvi ous
to the person skilled in the art anal ogously to the nethods published
inthe literature. Nunerous detail ed pridced@tes and literature
references 10for preparing the starting|mat eyt Rs can al so be found
in the Experinmental Part in the sgbii t Reppileparati on of the
starting materials and internedi ates. Thelpreparation of the
conmpounds according to the invention can Be illustrd®&d in an

exenpl ary manner by the reaction schenes bel ow. Schene] agq. NaOH 15
Schene 4 Rap, R%?%Z}hlﬁﬁ,

OL+ .. .
anch‘ " have the meanings given above
and
10 R represents (C,-Cq)-alkyl

in an inert solvent in a base-induced olefination reaction with a protected 3-aminobenzoy]

compound of the formula (XIV)

L o
0
RG
PG/N\PG (XIV),

in which L, R*, R™® R’, R® and R” have the meanings given above
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tBuQ itstH N H2 - 36 - Schene 5a Schenme 5b 5 [ PMB

=p- met hoxybenzyl ] . HOAc / a.22H2SO4 CI(T1 = Me or Et) HN
0 8A The conpounds according to the invention have val uabl e

phar macol ogi cal gdoperties and can be used for the prevention and
treatnment of disorders in humans and animals. 5The corrpounds
according to th nven N1 88 3t or s of .sol bI £ anyl ate
cycl ase. They Ig%% to éﬂgés%gtrsg &%P% ontthh le taisf)nr?rt(%fmri?lpé? R grotip
aggregation and | owering of blood pressure and increase of coronary
bl ood fl ow. Theste geffgompomd of frefiratiedXV) a di rect haem i ndependent
activation of soluble guanyl ate cyclase and an increase of

intracel lular cGWP. In addition, the coapounds according to the

i nventi on have advant ageous phar rracoklt:(ﬁé p

(XV),
5 in which L, PG, R', R** R*™®, R®>, R®, R” and T' have the méanings given above,

then either (i) reducing this compound with magnesium in methanol to give a compound of

the formula (XVI)
4B

4 R

R\lLRa
O L
R’
70

1

R 28
N
PG PG (XVI),

in which L, PG, R', R**, R*8, R®, R®, R” and T' have the meanings given above,

10 and subsequently removing the amino protective groups PG according to customary

methods by hydrogenolysis or oxidatively giving the 3-(3-aminophenyl)propionic ester of
the formula (IT-A)
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and/ or duration of action after intravenous or oral admnistration.
The conpounds according to the inventionZre particularly suitable
for the treatnment and/or prevention of cardiovascul ar, pul nonary,

t hr onboenbol i ¢ and fibrotic disorders. ,Ace®rdi ngly, the conpounds -
according to the invention can be use®~N di canents for the 15
treatnent and/or prevention of cardi ovasgcular disorders such as, for
exanpl e, high blood pressure (hyper®ensilon), heayt failure, coronary
heart di sease, stabl e and unstabl e jJangi na pectgri s, pul nonary
arterial hypertension (PAR) antlegyhe Y0 pul nonary hypertension
(PH), renal hypertension, peripheral 3 5 ascul ar di sorders,
arrhythmas, atrial and ventricular R 38 Naefhythni as and i npaired
conduction such as, for exanple, atrioventridul ar Rbl ocks degr ees
[-111, supraventricular tachyarrhythm a, atrmgt fibrilkﬁihpn, atri al
flutter, ventricular fibrillation, ventricular “flutter, ventricular
tachyarrhyt hm a, Torsade de pointes tachycardia, atrial and
ventricular extrasysdal o8, riA¥ed waald ek 1P ALl BSgivenl Bl nus
syndronme, syncopes, AV-nodal 5 re-entry tachycardi a, ’

Wl f f - Par ki nson-Wiite syndronme, acute coronary syndronme (ACS)

aut oi mune car di %c (8 sevaers thpepmpandi of she derdwubal¥V] iis, a vatb-step i prossss by
aortitis, cardi ' : j . aneu K.
such as cardiogg§¥g%§%%2§§aég% %%égﬁg%%igﬂﬁggﬁ%@%$ygcﬁ}@M%ﬁggﬁéggﬁ1nw the
furthernbre for 1-teaminerhemptopinig/esier gitey/formilodles), t hr omboenbol i ¢

di sorders and i schaem as such as myocardi al ischaem a, myocardi al
infarction, stroke, cardiac hypertrophy, 10 transient and ischaenic
attacks, preeclanpsia, inflammatory cardi ovascul ar di sorders, spasns
of the coronary arteries and peripheral arteries, oedema formation
such as, fdPlexattppléeng aparyinestey doedereeef tiedowpia(X\dBdena, renal oedema
or oedema caused by heart failure, peripheral circulatory

di stur bances, reperfusion damage, arterial apg venous thronboses,

m croal bumi nuria, nmyocardial insufficiengf Endothelial dysfunction,
m crovascul ar and macrovascul ar damage (va R%is), and 15 also to
prevent restenoses, for exanple after bhro ol ysi s therapies,

per cut aneous translum nal angi opl astieg (PTR), percutaneous
transl um nal coronary angiopl asties ( ) eart transplants and
bypass operati ons. In the cont éxT@f tNe prlsent invention, the
termheart failure includes both acute agd chronic i.festations of
heart failure as well as nore specific or related t *of di sease,
such as acute 20 deconpensated heart failure, right heart failure,

| eft heart fail glrobhaly £ aid ys ¥ LG G i opat hy, dil ated
cardionyopathy,q%?gggg?gﬁﬁid@bé?d?gzgg%g%ﬁgyg?gﬁ%%ggﬂy%gé

cardi onyopat hy, congenital heart defects, heart valve defects, heart
fai | urelfassoci atis@nwicrtsolyerrundsy phladivie tatdyss with & Baimist- @ndgitepharyt bamide of
i nsufficiency, qﬁggﬁﬁuﬁk is, aortic insufficiency, tricuspid
stenosis, tricuspid insufficiency, pulnonary valve stenosis,

pul monary val ve insufficiency, 25 conbi ned heart val ve defects,
myocardi al inflammation (myocarditis), chr@nhic myocarditis, acute
myocarditis, viral myocarditis, dibxhetigpeart failure, alcoholic
cardi onyopat hy, cardi ac storage disorfj and diastolic and systolic
heart failure. In addition, the corrpoaccor ding to the invention
can al so be enployed for the treatnent ~§d/or® preventi on of
arteriosclerosis, a disturbed |ipid netabplism

hypol i popr ot ei naeni as, 30 dilipi deani asR hypertri @{%#ari daeni as,
hyper | i pi daem as, conbi ned hyperli pi daem as, hyperchol est erol aem as,

abet al i popr ot ei naem Sj sterol aem a, . xant homat osi s, Tangi er
pop in wmcﬁ?{’ﬁ an(l ﬁﬂlave the meanrﬂlgs given above d

and
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(COPD), acute respiratory distress syndrome (ARDS) and acute |ung
injury (ALI), alpha-l-antitrypsin deficié%'y (AATD), pul nonary
fibrosis, pul nongry enphysenma.(for.exanple pul nonary enphysema

i nduced by cigargtte %ﬁﬁé@fagﬂﬁcg§ %c fibrosis (CF), and al so of

pul nonary arterial hypertension (PAH and 5 other fornms of pul nonary
hypertensi on ( PHp givecl cathiptughdlogfht fhigant(xiksease, H'V, sickle cell
anaem a, thronboenbolisns, sarcoidosis, COPD or pul nonary
fibrosis-associated pul nonary hypertension.,, The conpounds descri bed
in the present invention also represendsaagti ve conpounds for
controlling central nervous systen1diséafgzq%haracterized by

di sturbances of the NO cGW system _Theylare suitable in particular
for inproving perception, concent r afli on, | earni pg or menory after
cognitive 10 inpairments Iike1thos= ingAn particular in
associ ation with situations/dilsed®es/ 5 “ such as mld cognitive
i npai rment, age-associ ated | earning arid ne npai r nent s,

age-associ ated nenory | oss, vascul ar dement MaZCraui ocerebral traunma
stroke, denentia occurring after strokes (pos1astroke denenti a),
post-traumati c crani ocerebral traunma, generalRConcentr&KDOn

i mpai rments, concentration inmpairnents in children with |earning and
menory problens,, 15 Al zhei,per's_di sease, Le body denenti a,
denmentia with dé@@ﬁ@#ﬂa&%ﬁ*‘%‘%ﬁéRﬁr%’;ﬂgﬂand Bbkase e slcaningsgi Rn ko,
syndrone, Parkinson's di sease, progressive nuclear pal sy, denentia

W th corg i cobasainddeaenscak iede leSenb&5) sui ;
Hunti ngton's di sease, deny%lLnf@gﬁyﬁﬁﬁﬁﬁgﬁ#$%fgpégﬁ%%gé|s,E?ﬁ%ﬂ%ﬁ?%dmn”“
degenerati on, CrRHMMSp@LSERGD thecptathitR” teprosedspmino aiensitinily eph mepicaium in
with denentia or 08 Y. i r 0 Suita for
the treatment 35 anaror st Buaniantorooeapkaf R S R

di sorders such as states of anxiety, tension and depression,
CNS-rel at ed sexual dysfunctions and sl gemrYi sturbances, and for
control | ing pathol ogi cal di st ur bancesR the i ntake of food,

stimul ants and addi ctive substances. Thgq conpounds according to the
invention are furthernore al so suithbl elfor contzxolling cerebral

bl ood flow and thus represent effeqfive |agents,/Tor controlling

m grai ne. They are al so suitapleg € “Ex,ophyl axi s and contro
of the sequel ae of cerebral infarctiohs (A} gxi a cerebri) such as
stroke, cerebral ischaenias and craniBcereb ayma. The conpounds
according to the invention can |ikew se be e -Ioﬁ%d for controlling
states of pain. In addition, the conpounds aggordi ng t@ﬂLQF i nvention
have antiinflammatory action and can therefore®be used as
antiinflammtory agents for the treatnment and/or prevention of sepsis
(SIRS), 30 multi;plseice nrfakkupe pb i . I i sorders
of the kidney, chroniEggﬁF]éﬁhﬁ??gﬁwg%ﬁ?Eggﬁgagﬁ&%#gggﬁ%ﬁgﬁﬁgs

di sease, ulcerative colitis), pancreatitis, peritonitis, rheumatoid
disordéWs,‘anlannatory skin di seases and inflanmatory eye di seases.
-41 - kidney, the bone marrow and in particular the liver, and al so
dermat ol 0giigal Chhiases g bikk gt he reutladkgor ders. I n the context of
the present invention, the'termfibrotic disorders includes in
particular the follow ng disorders: hepatic fibrosis, cirrhosis of
the liver, pulmonary fibrosis, endomyocardRal fibrosis, nephropathy,

gl onerul onephritis, interstitial reral f4brosis, fibrotic 5 damage

resulting from di abetes, bone narrow Kis and simlar fibrotic
di sorders, scleroderma, norphea, kelo ypertrophic scarring,
naevi, diabetic retinopathy, proliferat™e Rﬁreogexinopathy and
di sorders of the connective tissue (for exanple sarcoidosis). The

in which R® and R7 have the meanings given above,

in an inert solvent with isopropylmagnesium chloride in the presence of lithium chloride
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nonophosphate (cGW), such as, for exanple, inhibitors of

phosphodi esterases (PDE) 1, 2 and/or 5, i3 -particular PDE 5

i nhibitors such as sildenafil, vardenafil and tadal afil;

NO-i ndependent , Intst thhaemspeg@gpbetylsignesiinatanwuod, tguaoyslap ehic yahgaRd in situ

such as, in partj [ ounds cr

00/ 06568, WD 00/ b’t;dg%‘g’pp?@ﬁ%ﬁ%% R aﬁ"’i)\i?“ﬁ%? Goe5s °fg'§3 E(

an antithronmbotic effect, for exanple and with preference fromthe
group of platel et aggregation inhibitors, of a¥ticoagulants or of
profibrinolytic substances; actrve(ﬁijg s whi ch | ower bl ood
pressure, for exanple and preferably fromth oup of 10cal ci um

ant agoni sts, angiotensin Al antagonistg, i nhi bitors, endothelin
ant agoni sts, renin inhibitors, alpha regept of bl ockers, beta-receptor
bl ockers, m neral ocorticoid recept@ @. %ﬁ, and of diuretics;
and/ or active conpounds which aIter i pid nmetabolism for exanple
and with preference fromthe group of,th i d receptor agonists,

chol esterol synthesis inhibitors such-as, byOway of*&Ranple 15 and
preferably, [Ms CoA reductase inhibitors or squal ene synthesis

i nhi bitors, of ACAT |nh|lgit49r§B CELP inhibitors, MIP inhibitors,
PPAR- al pha, PPAREgHTESnd? or RpidR diay s the ﬁ'ﬁﬁt‘ﬁ%glé’e“ 98¢ est er ol

absorption inhibitors, Iipase inhibitors, polyneric bile acid
adsorbens s, bil eamdci d reabsorption inhibitors and | i poprotein(a)
ant agoni st s. Agent s having antithronbotic activity preferably

mean conpounds f omthe of pIateIet 20aggregation inhibitors,
of anticoagulant or %’B%P H A ¢ substances. In a preferred
enbodi nent of the invention, the conmpounds according to the invention

are adm ni ster edtoigrweampmﬂioememrmmaaxmt el et aggregation inhibitor
such as, by way of exanple and preferably, aspirin, clopidogrel,

ticlopidin or di pyridanol . In a preferred enbodi nent of the

i nvention, the conpounds according to theRinyemtion are 25

adm ni stered in conbination with a thronbﬁg;%ﬁ?ibitor such as, by way
&jatran, dabigatran,

of exanple and preferably, xrnelaga;r?$
bivalirudin or clexane. In a preferfe -r-odineﬁt of the invention,
t he conpounds according to th@ i nyeRrt i origa
conbination with a GPlIb/lIlla anPagon st si
and preferably, tirofiban or abcixi mah - ri var oxaban,

api xaban, fi dexaban, razaxaban, TFettapao §%ariqxxu)DU-176b

PMD- 3112, YM 150, KFA-1982, EMD-503982, MCM 17, M.N- 1021, DX 9065a,

DPC 906, JTV 803, SSR126512 or SSR-128428. In a preferred

embodi ment of t hie kinhdnR’.G7, R'H&’ InPoand 08 hacdlorkanipet givish@ovepvent i on
are 5 adm nistered in conbination with heparin or a | ow nol ecul ar

wei ght MA  he vati I [ ef t..0f S
|nvent|gt t he @%&1%ﬁ%ﬁhhaﬁko¥ﬁ?ﬁta?osgngﬂlngnP¥§%8§ QMQH%&WthEFQGEIHa
i n conbination V\iDMlSOaNamrtlmmure, theramqﬂing gk rsulthg aphenpipropionicodstee wAulip Feemula
and preferably, @@Hﬂﬁrin' Agents which | ower blood pressure are
preferably understood to nean conpounds fromthe group 10 of cal cium

ant agoni sts, angiotensin Al antagonists, ACE inhibitors, endothelin
antagoni sts, renin inhibitors, alpha-recgptor pblockers, beta-receptor

bl ockers, mneral ocorticoid receptor anta§<fRsts and the diuretics.

In a preferred enbodi nent of the inventio ke conpounds accordi ng

to the invention are admnistered ¥ natigh with a cal cium

ant agoni st such as, by way of ,exa il e axd prefrerably, 15 nifedipine,

am odi pi ne, verapam | or di | titazem 3 red enbodi nent of the

i nvention, the conmpounds according to the tion are adm ni stered

in conbination with an al pha-1 receptor bl sCh a%XXBﬁ way of

, by way of exanple

in which L, R?, R**, R*®, R?, R%, R” and T* have the meanings given above,
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darusentan, anbrisentan or sitaxsentan. In a preferred enbodi nent of

the invention, the conpounds accordi ng t-®6t-he i nvention are

adm nistered in conbination with a renin inhibitor such as, for

exanpl e and pr efler adabtyon with skironam tGRABuGOBorate BBPHS Mnitrbphkfiyl aderivative of the
preferred errbodi0 qhaﬁixﬁae i nvention, the conpounds according to the
invention are admnistered in conbination with a m neral ocorticoid
receptor antagoni st such as, for exanple and preferably,

spironol actone or eplerenone. In a prefegted gnbodi nent of the

i nvention, the conpounds according to the\isRention are admi ni stered

in conbination with a diuretic, such as, exanpl e and preferably,
furosem de, 10 bunetani de, torseni?e, vepdr of | gnet hi azi de,

chl or ot hi azi de, hydrochl orot hi azi dE et hi azi de,

met hycl ot hi azi de, ponthiazid@T{Iric yi de, chl orthalidone,

i ndapam de, netol azone, qui nethazone, acet am de,
di chl or phenam de, nethazol am de, gl ycerol ,™~N&g0Sorpi de, nannit ol
amloride or trianmerene. Agents which alterjlipid nmetabolismare
preferably understood to nmean conpounds from®he group(Brwf CETP
inhibitors, thyroid receptor agonists, chol esterol synthesis

i nhibitors such as HMG CoA reductase inhibitors or squal ene synthesis

i nhi bitors, of A&ARidhihRAIRGRS,, RMRE, Rndad 07 hok she iRRARA Bha, abRRAR- gammma
and/ or PPAR-del ta agoni sts, chol esterol absorption inhibitors,

polyneri§ bile %%h aﬁsgr ent%q bil.e acid reabsor ti?n.inhibitors,

| i pase ihhi bi t or'@93RAYY FEORFBTEE A Hf BRELGahiSteble pallgdipm or plalipyrg gatalyst to
enbodi nent of t heve aB+@UnhiashhetyiPropRdARAMBESE BELAmd: 10-B)0 the invention
are 20 adm nistered in conbination with a CETP inhibitor such as, by

way of exanple and preferably, torcetrapib, (CP-529 414), HI-705 or

CETP vaccine (Avant). In a preferred enbéjhgfpa of the invention, the

conpounds according to the invention are a ni stered in conbination
with a thyroid receptor agonist sueh gs3 By ﬁﬁy of exanpl e and
preferably, D-thyroxin, 3,5,3 -triiljodot JroninF(T3), CGS 23425 or
axitirome (CGS 26214). 25 'n-gLEﬁ"‘ uaq{ﬂEnt of the invention,
t he conpounds according to the Invent gqm ni stered in

conmbi nation wth an HMG CoA reductase inhi @ fromthe class of the
statins such as, by way of exanple and prefe‘anyRslovastatin,
sinvastatin, pravastatin, fluvastatin, atorv%ﬁtatin, rosuvastatin or
pi tavastatin. In a preferred enbodi ment of the i nventtBh, the
conpounds according to the invention are 30 adm nistered in _
combi nation wth a_squal eng, synhthesis inhibitor such as, by way of
exanpl e and pref‘%?"’&lﬁ’ﬂy‘: %l@nggééggﬁ’cﬁ% @QR% hays the meapings siyen a§oysy ef er r ed
enbodi nent of the invention, the conmpounds according to the invention
are adm ni sdrered in conbination with an ACAT inhibitor such as, by
way of exanple and preferably, avasim be, nelinam de, pactiraibe,
ef l uci m be or . SMP-797. In a preferred _enbodi ment of the invention,

t he coﬂ?our[géz] aceBYEig Rr‘bte‘it‘i’?eﬁ?lﬁl\‘}%ﬁﬁe}lﬂ odigeert thefemmiuld &¥ehed i n

conmbi nation wth an MIP inhibitor such as, by way of exanple and
preferably, inplitapide, BMs 201038, R-1037#57 or JTT-130. In a
preferred enbodi nent of the invention, fhe conpounds according to the

invention are adm nistered in conbi Ny ™ W th a PPAR- gamma agoni st
3 pi oglitazone or
BT the invention, the

such as, by way of exanple and prefer
rosiglitazone. 10 In a preferred enbo

conpounds according to the invention are admnistered in conbination
w th a PPAR-delta agoni st such as, for_lxanple and preferably, GW
501516 or BAY 68-5042. In a prefePed eMéodi merd®X3f), t he inventi on,
t he conpounds according to the invention are admnistered in

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

and
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and/or locally. For this purpose, they can be admnistered in a

sui tabl e manner, for exanple by the oral,27parenteral, pul nonal

nasal , sublingual, lingual, buccal, rectal, dermal, transdermal,
conjunctival, otPG rowpesenfibesl @ﬁ—mﬁmy@ﬁénzﬁras %ﬁ@ﬁuno@?&l&t@@@ﬂéﬁwnds
according to the invention can be admi nistered in adninistrafion

forms suitable for these adnlqéstratlon rqute U|table

admini stration 8 FLINEPRI, FARTAPLEAZIES R ‘%‘"8 Ho8ePiRkfnEH O igRum chloride

according to than@nheﬁmﬁmﬁmmm@pﬁﬁwﬂﬁ&§@§@nk&@p&ﬂ&ﬁﬂﬂﬂgaﬂﬁ@nggﬁﬁgm%?msnu
i

t he invention rggglay ag in a nodifjed manner and

t he conpounds actGfdioARF" Cafaili@sl“ﬁﬂfé‘ﬁtap%]rﬁdqnﬁm@?‘%?%ﬁrlofﬂiléf%ﬁ’é]lﬂ&(XI)
anor phi zed 10 and/or dissolved form for exanple tablets (uncoated
or coated tablets, for exanple with gastrlc ijEe resi stant or

retar ded- di ssol ution or insol ubl e coati ngR¥Wich control the rel ease
of the conpound according to the invention), lets or filnms/wafers
which disintegrate rapidly in the oral gavit films/lyophilizates or
capsul es (for exanple hard or soft gelaffin c psules) sugar - coat ed
tabl ets, granules, pellets, powders, ssuspensi ons, aerosols
or solutlons 15Parenteral administration Jcan Bypass an absorption
step (e.g. intravenously, |ntraarter|ally intracardially,
intraspiqpally or intralunbally) or iTret0de absorXxipn (e.qg.

i ntranuscul arly, subcutaneously, intracutaneously, percutaneously or
intraperitoneally). Adnlnlstratlon forms suitable for parenteral

“admi ni stration Hﬁ@ﬁﬁ@éJBrébaﬁhﬁﬁ@ﬁ%hﬁwmh¢m@ﬂm@59wmaﬂmwenfu5|on in the
form of solutions, suspensions, emulsions, |yophilizates or sterile
powders. 20 For éﬁe other admi nistration routes, suitable exanples
are inhal abl e nedi canent forns (including powder inhalers,
nebul i zers), nasgl drops, solutions or sprays, tablets, filns/wafers
or capsul es for Tlﬂgdﬁmﬁﬁﬁﬁbmﬁﬁbuaﬂwbr buccal adni ni stration,

supposi tories, ear or eye preparatlons vagi nal capsul es, aqueous
suspensi ons (| oty, @RS a cSfAn ﬁﬁ kvalpophilic suspensi ons,

oi ntments, creans, transderna utic systems (e.g. patches),

m | k, pastes, foans sprlnkllng pomders 25|nplants or stents. Oal
or parenteral adninistration is pref err eg %@e0|ally oral and

i ntravenous adm ni stration. The conpounds ording to the invention
can be converted to the adm nistrationsfofmghentioned. This can be
done in a nanner known per se, by f g-wi t h Rhert, nontoxic,
pharmaceutical Iy suitabl e excipi epks. IRese-gXcipients i ncl ude
carriers (for exanple 30 midro®ystglling céfyul ose, |actose,
mannitol ), solvents (e.g. liquid polyJethyl gl ycols), emulsifiers
and di spersing or wetting agen tis-Gf orN@xamsFe Sadi um
dodecyl sul phate, pol yoxysorbitan ol eate), bilnders (for exanple

pol yvi nyl pyrrol i done), synthetic and natHé?WLpﬁéyners Efor exanpl e

al bum n}0, stabilizers (e.g. antioxidants anpl e bic acid),
dyes WD 2012/ 139888PCT/ EP2012/ 055474 - 47 - (e.qg. inorganic
pigments, for e 0xides)papd | ayoyr and/ or .odou
correctants. In%ggﬁéﬁéT§8n§ Eaéﬁbé%hﬁfoun ?gmg3%38§§ﬂ¥§§885§xWﬁ t he
case of parenteral adm nistration to adm nister anounts of about
0.001 to 1 ny/ kdbenpdafaecipt \thia bompoghdOby tl@dr@gﬁmh@ék@ byofrednaely wiet ghduitable

to achieve effectjive res I n the ca f n1n| ation,
dosage is about 0081.(162%% Egg#to%l%% % r}? KG2Br e?é%é‘%%?o ég %%{’THSOWOM TSDQ)
ng/ kg and nost pmgﬁeaahmymﬁd&ﬁhmmh&ﬂm@tkgnpf body melght. [t may
nevert hel ess be necessary where appropriate to deviate fromthe

stated anounts, specifically as a function of the body weight, route
of adm nistration, individual response to the active conpound, nature




- 48 - A ExXPIUYI3KSBr evi ati ons and acronyns: abs. absol ute ASHZEPN12/055474
Al BN2, 2' - azobi s- (2-net hyl propionitrile) aqg.aqueous, aqueous sol ution
ATPadenosi ne 5' -tri phosphat e Bnbenzyl Br438-(r) pol yet hyl ene gl ycol
dodecyl et her BSAbovi ne serum al bum n Ex. exanpl e Bubutyl
concentration cat.catalytic Clchem cal igtization (in M5 day(s)

DASTdi et hyl am nosul phur trifluoride Dt hlk%yer chr omat ogr aphy

DCldirect chemcal ionization (in M)

DDQ2, 3-di chl oro-5, 6-di cyano- 1, 4- belp dedi ast ereoneri c excess
DM di et hyl f or mam de DVBOdi rret hyI : OX i PITdi t hi ot hrei tol

EDCN - ( 3- di net hyl am nopr opyl)l' Do i de hydrochl ori de
eeenantioneri c excess Elelectron i rrpct i ion (in M)
entenantionerically pure, enant-lw_o_r@ ﬁb(s) ESI el ectrospray
ionization (in M)

NH, (XXVII),

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

and then removing one of the two ester groupings by heating with lithium chloride in a

DMSO/water mixture, to give the 3-(3-aminophenyl)propionic ester of the formula (I1-B)

R>< R4B
5
0 R R
R™ L R’
T3-0
RS
S NH, (II-B),

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

or

[F] alkylating a carboxylic ester of the formula (XXVIII)

O
2
; R
1
R (XXVT),
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)



Etet hyl GOgRL ¥HFEAM88gr aphy sat . sat urated GTPguanosi ne PCT/EP2012/055474
5'-triphosphate hour(s) - 49 - HATUO-(7-azabenzotriazol -1-ywW N,
Nt t et ranmet hyl ur oni um hexaf | uor ophosphat e- 29 -
HOBt 1- hydr oxy-/ H benzotri azol e hydrate HPLChi gh pressure, high
performance |iquid chromatography j,Prg“8opropyl conc. concentrated
LC- Vsl i qui d chromat ogr aphy- coupl ed s§sspectroscopy LDAlIthium
di i sopropyl arni de Li HVDSI it hi um hexgnet'hyl di silazide [lithium
bi s(trimethylsilypam de] Menethyl minm nute(;s) MSmass spectroscopy

- 2-one NMRnucl ear
| I adi um on acti vat ed
Pt/ cpl ati numon activated
: RE’(i n TLC) RPreverse

carbon Phphenyl PNMBp- et hoxybenzyl
carbon racracem c, racemate Rfretenti oR
phase (in HPLC)

Br (XXIX),

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

X represents a suitable leaving group, such as chlorine, bromine, iodine, mesylate,

5 triflate or tosylate,

to give a corﬁpound of the formula (XXX)

4B
an R

R\FRS
o L =
T—0
R' R .
Br (XXX),

in which L, R', R*, R** R*® R®, RS 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 (XXXTI)



RTr oom t enp&ratd398Benti on time (in HPLC or GO) tBut ert - but8GT/EP2012/055474
TEAtri et hanol am ne TFAtrifluoroacetic acid TIFFtetrahydrofuran

UWul travi ol et spectroscopy v/vratio by voloune (of a solution) - 50 -
GC-Ms and LC-MS net hods: Method 1 (GC-MS): Instrunent: M cronass CGCT,
GC 6890; colum: Restek RTX-35, 15 m x,2@® pm x 0.33 gm constant
heliumflow 0.88 m/min; oven: 70C, Rwkt s 250C, gradient: 70C,
30C¢/ m n310C 5(maintained for 3 mn). Meth 2 (LCGM5): MS instrunent
type: Waters M cromass Quattro M cKo; PLC i ngtrument type: Agilent
1100 Series; columm: Therno Hypersifj D3g20 nmmx 4 mm nobile
phase A: 11 of water + 0.5 mTlin309%streqegt{orm c acid, nobile
phase B: 11 of acetonitrile + 0.5 ML{0f . 5( ength formc 10 acid;
gradient: 0.0 min 100%A-> 3.0 mn ROURA -S 3 Eisn 10% A ->4.01 nin
100% A (flowrate 2.5 mM/mn) -> 5.00 mn 100% A" oven: 50C, flow
rate: 2 m/mn; UV detection: 210 nm Met hodNR_ (LG MS): MS i nstrunent
type: Mcronmass ZQ HPLC instrunment type: HP 1100 Series; UV DAD,

col um: Phenonenex Gemini 3 g 30 mMmm x 3. 00 nm [ nobil e phase A: 11 of
water + 0.5 ml of 50% strength 15 formc acig biIe phase B: 11 of
acetonitrile + 0.5 m of 50%strength formc ; gradient: 0.0 mMm
90% A -> 2.5 min 30%A 3.0 minS5%A-->4.5 M % A fbowrate: 0.0
mnlm/mn->25mn/3.0mMn/4.5mn 2 mM/mn; oven: 50C WV
detection: 210 nm Method 4 (LC-MS): Instrunent: Mcrornass Quattro
Prem er with WatiemiddRl ' AR B, RRORURNandTH e varhdypeirgs kivadaiod,D 1. 9
p. 50 mMmm x 1 mmy nobile phase A: 11 of water + 0.5 nml of 50% strength
formc acid, nobjl,e phase B: .11 of tonjtrile + 0. of. 50% .
strength fornic &g dc;?le‘br aaretie g“.eoa&'l%ﬁ“z@ o R > By 1 W?SE%H/%ISA g 18w 2
mn 10% A 2.2 mNEL8ndshedypyuploaicastefof3Be Mlhulh g-cyven: 50C, W
detection: 210 nm Method 5 (LGMS): 25 Instrunment: Waters Acquity
SQD UPLC System colum: Waters Acquity UPLC HSS T3 1.8 p., 50 mmx 1
nmm nobil e phase A- 11 of water + O. 2|§4Arr1:Rof 99% strength formc

acid, nobile phase B: Il of acetonitri RD. 25 m of 99% strength
1.4 mn5%A-->2.0 mn 5%A,
dgt ecti ong” 210-400 nm Met hod 6

formc acid; gradient: 0.0 mn 90%
flowrate: 0.40 mM/mn; oven: 50C
(GC- M) :

0

NH, (UL-C),

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

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

preference is given to using sodium hydride.

The hydrogenation in the process steps (XIM) — (II-A), (XV) — (IT-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 matertal). The removal of the amino protective group(s) in the transformations (XVI) —

(II-A), (XXVD) — (XXVH) and (XXXI) — (I-C) is usually carried out by hydrogenolysis



WO 2012/ 1398860ET1 488812/ 055474 -51 - constant helium flow FPCIRIEP2012/055474
m/mn; oven: 60C inlet: 220C, gradient: 60C, 30C/ mn -> 300C
(maintained for 3.33 mn). Method 7 (LGC-MB): Instrunent: Waters
Acquit)/ SQ@ UPLC System columm: Waters Acquity UPLC HSS T3 1.8 u, 5
30 nMm X 2 masnording b ﬂhes@dma{ﬁace&re,MPGfm Gave or (EC@VQEepﬂéserﬂé p Qﬁﬂibﬁyt‘deﬁi}glttﬂls may
formc acid Ph?’ gh%f B: )%J .acetonitri g
strength f ot RIS 3o rcé‘ﬁiegr‘?f‘to Ve forpem ei’m? tﬂ‘?‘ﬂ 854 2\‘11091020 éGrﬁlCﬁ’ano'
5% A; flow T@ebﬁlzo@.nﬁﬁe(ﬂ)lbm(ﬁ'anﬂibﬂiﬁm&ﬁﬁn(IWm@@ﬁ:eCt|On 208-400 nm

Met hod 8 (LC—I\/S) Instrunent: M cronmass Quattro Premier with V\aters
UPLC Acqw (llyrm Ther np I—%&% rsil 10 GOLD 1.9 tt 50 nm_x
nobi | e pha e,&m P g§e a\ﬁ/&f‘l&dm@ shior e rerstions O BRgt (KM} mi @q&, [ITBBCk reaction]

mobi | e phasig pﬁladllﬂno(ﬂf ARG &%&(ﬁﬁb&&ﬁfd&%tﬁ%eg&kalﬁﬁ%n‘éégr ﬁir@@,}h CJSQ lilm:((f\mb111at10n

aci d; gradi ent .
mn 5% A; fVidwarehegphing, @gami /5H§ s, Joe xanipire; tntwt-h@vl@bqspbne, tzmhrnmphos;ahme or

52 - StartgingoMhehiles and i nt er nedi at es: Example | A tert-Butyl
(2E/ Z) - 4- et hoxy-"4- nret hyl pent - 2-enocate CH H3C3 H3C 5 At -70C and
under argon, 6.8 m (96 mmol) of DVMBO in 10 m of dichl oronethane
were added Hheojrresson ef the mhsivliodidsf(X3Q ingo tbmeorrpﬁmn)imefphalyan@wutcpmppund

of oxalyl chligk IC%G]iSﬁ n%dﬁ@dqr@mitﬁﬂm@thgggc?’gdcfafn%r E'r%g éﬂ&ﬁht{p éc%‘% tge- gro rﬁlct of the

di chl or onet hane he m xture was sti
(48 mmol9 O{bn@ﬂmﬁpﬁl@)@}e parried pitlbp racgsagralimeshod kowedTon the diterare [@aefor example,

E_Ur . .116 ]%%%))cheggtscg t%?;ghegi%)gﬁ) g727gi7§§gﬁdf)§g &In{l" theshteraliuﬂe:i ceite\%atl'sleriia]; this also

di chl or onet hane, were en a r'opw se, he 'm X

stirred at applESté ihe asadegohercaction (KXV) 22ZXAT) b (XXFH. ol ) of
triethylam ne were added slowy, and the reaction m xture was then

tsfalr’qr)re?gt L?re %no gy (sgléa% g%lﬂjaeng-fiesﬁl{‘gt?){le Llég?({; :tl¥e gar’t?g}\!y 1c estern&g(\}]ﬁ) I;nothe: alkylation
(tripheny 1%aoﬂb1@§maﬂpj|-ﬂ oexry) a5 e KX ek -fulRBp A8 ng @Ek‘és E&ﬁ 2, for example,

reaction mxture was stirred at room t enper at ure over hi ght
reacti ol scoPHLMORTHRAE*IdAOR Pelassiyny teaidirKideo sadion fydrise qrd?@taamlerhydmlﬂd lithtum

the phases fR§RéRIEhHiINE & qm%a%?sﬁnmywls@f %ﬁigé(lfc O\E;e i tt‘f@étl#g@ﬁhﬁgnde or

twice with ineach case magn siu
sul phat e armt%wféehﬁ&ra?%@’lﬂhﬂwdﬁ,eﬂmwcmles@we torusagr bthbmy diisopropylamide.

evapor at or {.yatef i,ha 150

The residue robtgilr1r1}edE%%%%%%H%S?nnggggg{s%ﬁ%‘%%‘% @g ?#OP rog}fln?her ethyl
and al | oweden-butsk etha, tetrala/dfqﬁurdfgeglml digCtifybethe m)‘ayahylah@gmbdthta&dr. The
triphe p Sathd 4 L8 of f th evvas
concen?%lolat ggﬁﬁ%{e;r%[%ﬁgg%g pr éns%tﬁr gnllwral}g‘é’ 0?§u13 @JD{:

20purified by chromatography on S|I|ca gel (nobile phase

cycl ohexandioeteytranafoehatioa (X(XD()I—> (XS08P {BychwildiBrigéy eouplifbwih (b@l@ﬁldﬂ:flne the
t heory) of t etltle co a col ourl ssllqwd GC-MS (nethod
6): R = 35O, caipyy “S%ﬂ%ﬁwwmﬂﬁ@a %%“IE@WBUWB?I%E%\WI%KQZZ'WS'
obt ai ned ANARGY S bephing)-5YH DS asBh@e 1iband, WA the preferred b dium tert-
2012/ 139888PCT] EP2012/ 055474 PRSI EEX% el St r ety e s S ?%—;mm ¢
mat eri al s A&’?QXWIOE Zptagpiymg tert-butoxide [cf., for example J. P. Wolfe and S. L. Buchwald, Organic

25 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

30  diastereomers can take place where appropriate, depending on expediency, even at the stage of the

compounds (II), (IIT), (IV), (VID), (XVI), (XXII), (XXI), (XXIV), (XXVI), (XXVI), (XXX) or

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



2A CH 3 H3CMPO21EH88Reg. tert-butyl PCT/EP2012/055474

(2E)-3-(3, 3-di fluorocycl obutypacrylate fromtert-butyl
(triphenyl - X5- phosphanyl i dene) - acet at e did

(3, 3-di fluorocycl obutyl ) et hanol No. 681128-39-2] 11-1-NWR (400 MHz,
DMSO-d6) :  8prppesrpequertbest Bugts sepBiialion &f #8-isothesdcal e cAtdied pat by adrdvgntional methods

obscured by nal 90-3.04 (m 1 5..84

(d, 114, Syt %ﬁgﬁs—% gkﬂl‘?% &Eaﬁaﬁlfﬁﬂ%@%@ O efi Pssahnpeatioh B nCS is given to

(2E) - 4-cycl ng)@lydﬂﬁﬂﬁg@hfﬁ?ﬁh@is tda G3hit-al pAleraGEcplhﬁnébehda@d 116ﬁ1e cEﬁe,of‘ arboxyhc
Ci Vi iar -

3.42

-0. 04n3n02 ‘t"r‘ﬁs ii?s In§roRcsliases o e‘&"rﬁ“’@ﬂf} scp a%%n Iﬁa%te’(“ﬁﬁ“’emlso be, mgegmom@nc
‘9H), 1.9#-2sa00) (m 214), 5.69-5.76 (m IH, 6.69- 6.79 (m 1H).

fromten butyl (triphenyl-X5-phosphanylidene)- acetate and

2- cycloprop | et hanaol Vet h

(28 2) 25 (Stassaongooncs af 5F Shulis 10 MAueHEr Bk G, LRBLYEvaver ameong, ocx),
3-(3- am no @@(:@I hEnwy thdmdml PEEIe ScoRBRRIf 1y IVERIbIcA AQRribA as such in the
m xt ure of 22 % of .5-brono-2-chloroaniline, 3.0 g (23.4
nmol ) of ms‘t1 ﬁ&?Fuf@( 9 ;f‘eﬂCWd%eW?P6§Ht1“ %mém’fap%vw%zt@,thwe(sm sl ledyim thy adfanalogously
tris(di benzylthdRReatupnasd mCth@ﬁdefaﬁﬁié lNHmeﬁ%s H&alﬁ&‘l p%dcem andQterature references
tri-tert-butyl phosphine and 3. 64

N, N-di ey ofeRipPaTEE A Séﬁ*ﬁnrgemzrt%rlwaﬁﬁlse)be fw@d@ﬁ Bmeemh@dtl’@u in the $@@iCn on the
and stirredy@lardidh 8f th® stﬁﬁﬁEﬁfaé}lh‘lﬁ &nd RferrhddifG, days. Both after the

first and after the second " day of the reaction, the sane anmount of

pal | adi um cat al yst and _phosphi ne |igand was added to the reaction

m xture. ThESrRERaEatigH ofihetcompownds agoreding to| theoingentioh caubhili@statadan aaredtemplary
t he f|Itratﬁmﬁ@g%gggggakhggggwﬂgggﬁ reduced pressure. The residue was
separated into 1t's conponents by chromatography on silica gel (nobile

- 54 - phase cycl ohexane/ethyl acetate 50:1). This gave 1.52 g of

met hyl (2E/&keme{ 3- ani no- 4- chl or opheny1) - 4- et hyl pent - 2- enoat e (38%

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

chl or opheny1 net Ayl pent - 3-enoate (22% of theor
phenyl) o TBL8Y pBr I(_|HMDSIPd(OAc Y). EO_ 0

phosphine ligand

HaC + » H5C

CF, CF,

HC 8] Cl 0
aq. NaOH - Cl-CO-CO-ClI
—_— H3071©\ —_ - ch
CF, R? CF, R®

5



Exanpl e 4A BitHy{139888 PCT/EP2012/055474
(2E/ Z) - 3- (3-am no- 4- chl or ophenyl ) - 4- met hylpent - 2- enoat e oH3CCH3

NH2 LC-M5 (Method 2): R = 2.46 min, mz3-254 (MtH) +. 1H NWR (400

MHz, DvBO-d6): 8 [ppml = 1.03 (d, 6H), 3.65 (s, 3H), 3.90-4.03 (m

1H), 5.42 (Bthems2 2H), 5.63 (s, 111), 6.40 (dd, 1H), 6.69 (d, 1H),

7.16 (d, 1H). 10 Exanple 5A Met hyl

3-(3-am no- 4- chI or ophenyl) - 4- net hyl pent - 3- enoat e oH3CCH3 LC

(Met hod 2): =2.28 nmm nlz = 254 (MtH) +., The fgllovvl ng c|9 oun@Me

was obt ai ne&i"eQ &gously to Synt heS| S Exarrpve 4 Yo% E-g N\/\OM
2012/ 139888PCT/ EP2012/ 055474 - ‘ spl e Nanme( Structure/ St artl ng ¢

mat eri al s Anal yt4 at a +ter

(2E/ 2) - 3- ( 3- am no- I orophe
CH

R® R’
MeO @] HO 0
ag. NaOH
—_—
9
F R F | R®
F F
Scheme 3a
A7 R* A R*®

Cl Cl
NO, NO,

H,, Pd/C
or tBuQ

H,, Pt/C R’
Cl

NH



HBal 3 HC BO2%M3H888  F13 ¢ LC-MB (Method 5): 6A H3CX0  BSI/EP2012/055474

1.25 min, mz = 326/328 (MH) +.  C NH2
-34 -
Scheme 3b
” R435 A RS
\FR \|LR5
0 0
T I OEt  NaH T
~
o T tBuo OEt ™™ 8u0 %
1
Cl R R’ cl
N(PMBY), N(PMB),
aA R‘;B AN R4B

R R
\FRs _ ~RS
L L

o) 0
Mg, MeOH DDQ
{BuO tBUO
R’ 1
cl R Cl

N(PMB), NH,

[PMB = p-methoxybenzyl].



fromtert-biYQPORIEPEBE. 4- net hoxy- 4- net hyl pent-  2- enoat e andPCI/EP2012/055474
5- br ono- 2- chl oroani | i ne Exanpl e 7A tert-Butyl

(2E) - 3-cycl obutyl acryl ate 5Step]: A sotation of 11.1 m (116.1

nmol ) of oxalyl chloride in 50 m of abs. dichloromethane was cool ed

to -78C, andciamsdl ution of 16.5 m (232.2 mwol) of DMSO in 50 m of

abs. dichl oronmet hane was added dropw se, keeping the tenperature

bel ow -50C. After 5 mn, a solution of 10.0 g (116 I mmol) 4omea

cycl obut anenmet hanol in 20 nil of abs. dichl oromethane was adeed

dropwi se. After a fﬂrhhaer 15 min of stirring at -78C, 80.9 580. 5

mol ) of triethyl e wer eBaddeth After 5 min, coolingQas

and the m xture was y war )
t hen added to er.LThe m xture
and the separat organi c phase \
sodi um chl otBudE sofutren, three NOpes with 1 N hydrochl oric aci tydndg
three tinmes with pH buffer solution, dried over sodi um sul phate
and concentrated under reduced pressure (500 nbar). This ga\E/F 6.

JACH

29
of cycl obut anecar bal dehyde as a crude product which was direcyl yyc
reacted further. -56 - Step 2: 6.4 m (27.3 mmol) of tert-bhutVyl

(di et hoxyphosphoryl )acetate were added dropwi se to a suspenst on,
cooled to OC, of 1.05 g (60%in mneral oil, 26.2 mmol) of ,soRifum
hydride in a mxture of 22 mM of THF and 22 ml of DWF. Aft REm n,
the m xture was cooled to -10C, and 5 2.0 g (crude, abqut .8 mol)
of cycl obut anecar bal dehyde were added in several portio
reaction mxture was stirred at OC for 5 h and then sl g¥
RT overni ght, subsequently added to water and extrat€d thfe
with ethyl acetate. The organi c phases were conbi ned and concelyr afled
under reduced pressure. The residue was purified by chromatograpt
silica gel (nobile phase cycl ohexane/ethyl acetate 50:1). This g;
1.21 g of the target product (about 10 28% of theory). GC ( Met hbd
1): R =3.26 min;, nmz =126 (MCasr. 11-1-NWR (400 MHz, Qudplic 8
[ppn] = 1.42 (s, 911), 1.74-1.96 (m 41-1), 2.05-2.17 (m or
3.03-3.16 (m 1H), 5.66 (dd, 1H), 6.86 (dd, 1H). Exanple 8A aﬂg MeOH
Exanpl e 9A 15tert-Butyl '
3-(3-am no-4-chl orophenyl)-3-cycl obutyl acryl ate and tert-but yhs
3-(3-am no-4-chl orophenyl) - 3-cycl obut yl i denepr opanoate O. £5.60
nmol ) of triethyl aqln,gzavvas added to a m xture of 385.2 ng ( 87 nmol )
of 5-brono-2-chlo iLine Bn Q. ng (2.80 mmol ) of teft-butyl
(2E) - 3- cycl obut yl acr Btein 2 20 of chiMgst The mi xt
evacuated threeinegs and+in es e vept-ed—wi-tsh @Bugdn. ~Af t e
addi ti on of 41#“29/,@. 187 mmol ) | of %hl prasbhibE(ibang acetate and @
mg (0.373 mmed) oFtriR-tol yl phasphi ne, the reaction mxture wa
evacuated two nore tinmes and in each case vented with argon and IQen
stirred at 150C for 3 h. A further 193 ng of 5-brono-2-chl or oani Mitne
were then added, and the reaction mxture was stirred at 150C for
another 1 h. After cooling, the reaction ‘




25 i xture WAEZHPAIBEBEd t hrough Celite and the filter resi dudGR{EP2012/055474
washed twice with DMF. The conbined filtrate was concentrated under
hi gh vacuum and by chronmat ography on si-3éca gel (nobile phase
cycl ohexane/ et hyl acetate 60:1) the two isoneric target products were
i sol at ed fr&wemdhés resi due. This gave 203 ng of tert-butyl
3- (3-am no-4-chl orophenyl) - 3-cycl obutyl acryl ate (35.4% of theory) and
137 ng of tert- butyl 3- g3 am no- 4- chl or ophenyl) - 3-cycl obut yl i qgne- 30
propanoate (23. 896R4L LRleory) -57 - Exanple 8A tert-Butyl R
3- (3 am no-4-chl orop enyl) 3- cycl obutyl acryl ate NH2 LC- M5 ( %)d

min 5" H-NVR (400 MHz, DNVSedH)
1H) iPrMgg x hiCB5 (m :
. . 5. 35-572T (T 2k)ko
6.38 (dd, 1H), 1H), 7. )CI1H) .cabkahmpl e 9A tert
3-(3-am no-4- 3 cycl obut yl'i denepr opanoat e e
NH2 LC-M5 (Method 5): R = 1. 27 tnin, mz = 252 (M+H-C4H87 11 1- NI\/R
(400 MHz, DMSO-d6): -8 [ppmM 1/\31 (s 9H), 1.93 (quin,
2.72-2.86 (m 4H), 3.12 (s, 2 5.18-5.24 (m 2H), 642 ,4BIH)
6.69 (d, 111)706711(m1 i
obt ai ned andli@gemsly to § Rhg
Nanme/ St ruct wrefStart i ng AN
(2E/Z) 3- ( 3- amisgo- 4-M¢

> R
3
H,, PA/C 0 R L
L ——
MeO
Cl
NH,
Scheme 5b
() 3
iPrMgCl x LiCl
= MeO
Cl cat. Cul
N(PMB), MeO” YO Cl
N(PMB),
0O R 0o R
DDQ LiCI, H,0
—_— MeO — = MeO
DMSO
MeO (9] Ci Cl
NH, NH,

5  [PMB = p-methoxybenzyl].



CH3 H3C H3AWQ*YMIBEE- butyl (2E)-3- (3, 3-di f| uor ocycl obut y1) -PCT/EP2012/055474
acryl ate and 5-brono-2-chloroaniline F 01 NH2 C 111-NML (400

Mz, DMBO-d6): 5 [ppn] = 1.46 (s, 9H), 2.23- 2.41 (m 2H), 2.77-2.90

(m 2H), 3.88-4.01 (m 1H), 5.45 (br. s, 2H), 5.73 (d, 1H), 6.41 (dd,

1H), 6. 66 (Sghedbls, 7.19 (d, 1H). LCMS (Method 7): Rt = 1.37 mn,
in/z 344 (MHr. 11A H3C H3CQO0 tert-butyl 3-(3-am no-4-chlorophenyl)-
3-(3, 3 di fl uorocycl obytayl i dene) propanoat e from tert-but WATU/Pyridine
(2E)-3-(3, 3-di fluoroc utyl) acrylate and 5- brom) 2-chl oroaniline
CH3NR2 ISC MHz, DMVSO- 88).208 [ ppni ﬂ@br @Nﬂg ethyl-
3.24 (s, 2H), . A7 (m 4H, partiall[y obscured U?p H?Be‘ F"g’g‘?g pyridine
5.30 (br. sTL_Z ) ‘ 1H) .+ 6 RM™ b, 7.13 (d, 1
(I\/Et hod 7) Rt nmz = 344 WO |Pr2NEt(X—C|)
2012/ 139888PCT/ EP2012/ 6 ' " 59 - RS
NH,
R4A R4A

0 R
T—0
HOAc / aq. H,S0,
Cl {T' = Me or Et)
' HN._ O
 TFAor HC
R (T = {Bu) -
8B
R .

The compounds according to the invention have valuable pharmacological propertics and can be

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

5  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
10 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
15 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



Narre/ St r uct RG24y naterials Analytical data 12A tert - buPGT/EP2012/055474
(2E/ Z) - 3- (3- am no- 4- chl or ophenyl) - 4-cycl opropyl but - 2-enoate H3C H3C
fromtert-butyl (2E)-4-cycl opropyl but-2-€¥oate and

5-brono-2-chloroaniline A Cl IH NWVR (400 MHz, DVMBO-d6): 6 [ppnl =

0. 05-0. 11 ( AayhyZidias Srd2ityp@irdcopdyctididsychCus6fbr Oxadipld, ﬁ(trioizéntrlf)ular biotks (&rees -0,

9H), 2.91 ( 2H)... 5. .42 (br. .ZH%. .84 (s, 1 6, 70
6.96 (d, 1 “praft%‘“?% %afﬁlﬁa“hf@ws W&Eﬁa“d“”ét)‘d“’ 19l fipitery ?ﬁ%tfmuﬁi)f fibrillation,
308 CH 3@emdulaﬁ\||-1‘2utter enaiplae AdhaiBiitnh, Torsade de pointes tachycardia, atrial and

nt anoat e NH2 5 At RT, a
2 OI( 3 t ??nngf 4%1 %)t %ojl%ﬁré' Bcrt%ﬂzgte%{;qlsysto es, Sick-Sinus syndrome, syncopes, AV-nodal

2E/ Z) - 3- £ 3- adnag- %Eﬁbﬂfa@p%ﬁ'ﬁlﬂérkmhMJ%"sﬁ)ﬁmém@ anpat c%rdnarylféﬁumm@f(ACS)
met hanol was added to 2 90, 7 mml ) of magnem um turni ngs” and

few grains BFCYHHNH&Ar RFtdéﬁor ‘ﬁo@’?rl%ﬁﬁilﬂ% (§ndacAreitisn YA Yqhisp, %Oéﬁlfﬁeﬁﬁﬂlﬁwopathles)

i ncreased t Box@bouidio{pathi dnBlrydnisosBdch %ha?&&ééﬁl'cgﬁbcﬂasgpt?c%‘ﬂb&danhQmaphylactm
room ter’rperat ure, stirring at roomtenperature was Contl nued

anot her 2 hshosl ﬁ%“h%ﬁn%eatfﬁlfr hee Hedpert oyl anprsyAnten o tbrqn@@elsmlmt ﬂl@ﬁrders and

were then igchaemias such as myocardial ischaemia, myocardial infarction, stroke, cardiac hypertrophy,
10 transient and ischaemic attacks, preeclampsia, inflammatory cardiovascular disorders, spasms of

the coronary arteries and peripheral arteries, oedema formation such as, for example, pulmonary

oedema, cerebral oedema, renal oedema or oedema caused by heart failure, peripheral circulatory

disturbances, reperfusion damage, arterial and venous thromboses, microalbuminuria, myocardial

insufficiency, endotheliall dysfunction, microvascular and macrovascular damage (vasculitis), and

15 also to prevent restenoses, for example after thrombolysis therapies, percutaneous transluminal
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, aottic 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, abetalipoproteinaemias, 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
P > s



10 added sl BWM3P1EA39588 dark reaction mixture, and the mi xtur @GR§EP2012/055474
extracted repeatedly with diethyl ether. The conbi ned organi c phases

were washed with saturated sodi um bi carbd@®ate sol uti on and saturated

sodi um chl ori de solution, dried over magnesi um sul phate and

concent r at edaudivdiéon, tieds,qdriphees and stonbhitc Heasipstties, dbbaideidroafdopathies, diabetic

purified by hr o hy on 5| ca nobi | e {3@8& )
cycl ohexanefl ]%‘Wyﬁ[ﬁa %{’eggemﬁs h?h‘?"%rg@‘ﬁ\? %an%m% S¥ndepaG r Sy theatosis,
the title C@i?‘pl[ﬂﬂtjzdo%nﬂl&&ﬂm@thd dlsorm 2012/ 139888ECT/ E132012/ 055474 -

60 - LCVS (Method 5): R =106 mn; rn/z = 256 (Vef). 1H NWR (400

M—lzDIVBO d,..3H),.,0.87 (d, 7-1. 80

5 44- d]g aéig%(ah,'pt%i ﬁomg%lgg% F«(ecai' E)néve@ 3anl_??§ g?d or%quxﬁmg_ m:haemm—
2 69 2. 757 (and/ot Irbperfamékﬁre(aﬁe,d cﬁh&age ) axéans%r&@s(eb fand Slso 4kladdifived Yo P&tfusion and
1H), 6.58 (d, 1 . 5 The foll ow ng corrpounds wer e

obt ai ned arPEGENE PGS Fb SORPTpITEESHE SRBEaDh 6! mumen or simal origin, in

Nane/ St r uctgaktefufat & birBRalRbQEAtRhs AaMstHeLR)f ndah Bnihdd £EBAnd13C H3CO
tert-butyl 3 (3 am no chI orophenyl)-4 nmet hoxy- 4-net hyl pentanoate

f tert 0- 4-chl orophenyl) -
4r (r)r;nt hg;y 4 ‘ECFRHO ta°2°r 6&? éﬁe nvepfenHse fertheppqrs spifeble fgrzhacregtmenysand/or

(Method 7) :préNentidn odtkidied disétidrs, in B£8b3AQr Qb insuber&r3Q renal failure. Tn the context

10 of the present invention, the terms renal insufficiency and renal failure comprise both acute and
chronic manifestations thereof, as well as underlying or related kidney diseases such as renal
hypoperfusion,  intradialytic =~ hypotension,  obstructive  uropathy,  glomerulopathies,
glomerulonephritis, acute glomerulonephritis, glomerulosclerosis, tubulointerstitial diseases,
nephropathic diseases such as primary and congenital kidney disease, nephritis, immunological

15  kidney diseases such as kidney graft rejection and immunocomplex-induced kidney diseases,
nephropathy induced by toxic substances, nephropathy induced by contrast agents, diabetic and
non-diabetic  nephropathy, pyelonephritis, renal cysts, nephrosclerosis, hypertensive
nephrosclerosis and nephrotic syndrome, which can be characterized diagnostically for example by
abnormally reduced creatinine and/or water excretion, abnormally raised blood concentrations of

20  urea, nitrogen, potassium and/or creatinine, altered activity of renal enzymes such as, for example,
glutamyl synthetase, altered urine osmolarity or urine volume, increased microalbuminurea,
macroalbuminurea, lesions on glomerulae and arterioles, tubular dilatation, hyperphosphataemia
and/or need for dialysis. The present invention also comprises the use of the compounds according
to the invention for the treatment and/or prevention of sequelae of renal insufficiency, such as, for

25  example hypertension, pulmonary oedema, heart failure, uraemia, anaemia, electrolyte
disturbances (for example hypercalaemia, 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,

OUI), 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



H3C H3C0 t ePC-ANENP9338 (3- ani no- 4- chl or ophenye- PCT/EP2012/055474
3-(3, 3-di fluorocycl obutyl ) propanoate fromtert-butyl

(2E/ 2) - 3- (3-am no- 4-chl or ophenyl) - 3-(3,-30di fl uorocycl obutyl)acryl ate

F FleNH2 C 1H NWR (400 MHz, DVbO-d6): 8 [ppmi = 1.24 (s, 9H),

1.99- 2.17 é(SﬂmaﬁH)diSOQlem9elﬂ‘m4iﬂ-oﬁmctmd) pulRorbfy iskade (COPDY, ac@tarlbstp&h{o)’y dlstress

2.72-2.83 (
O e Py RS SO, <3t Srufg by " F Coplirysii dokbione: FAATD)
7): R =1, Iﬁﬁndinafy fibforis = pddondrVichlphysei® @&13@11{[3&21&.&:8%[ B%Q%;%téﬁéﬁﬂ&ﬂed by
- 61 - Ex | e Nanme tr cture/Startjin terja na ica ,
Cort-butat Bl Rl Gt Bbie ) Tndieay i e ) et R i (RBD and
H3CO fram t@hdr féruk wF pl(lfﬁEl/laZ}) h}%m(t&rsfbm(l”@)'1ﬂclﬁ£h§feﬁ&@zﬁ‘ﬂ&ﬁ3@a38 HIV, sickle ceHjanaerma

noate A Cl |C-Ms (Method 5): R = 1.32 mn,
A_l g)llgl 82:_3\5) ll‘Ogl E)en%bo?lsms sarcoidosis, COPD or péimonary ﬁbros)ns-assomated pulmonary hypertens10n

The compounds described in the present invention also represent active compounds for controlling
central nervous system diseases characterized by disturbances of the NO/cGMP system. They are
suitable in particular for improving perception, concentration, leaming or memory after cognitive
10 impairments like those occurring in particular in association with situations/diseases/syndromes
such as mild cognitive impairment, age-associated leaming and memory impairments, age-
associated memory loss, vascular dementia, craniocerebral trauma, stroke, dementia occurring after
strokes (post-stroke dementia), post-traumatic craniocerebral trauma, general concentration
impairments, concentration impairments in children with léarning and memory problems,
15 Alzheimer’s disease, Lewy body dementia, dementia with degeneration of the frontal lobes
including Pick’s syndrome, Parkinson’s disease, progressive ﬁuclear palsy, dementia with
corticobasal degeneration, amyolateral sclerosis (ALS), Huntington’s disease, demyelinisation,
multiple sclerosis, thalamic degeneration, Creutzfeld-Jakob dementia, HIV dementia,
schizophrenia with dementia or Korsakoff’s psychosis. They are also suitable for the treatment
20  and/or prevention of central nervous system disorders such as states of anxiety, tension and
depression, CNS-related sexual dysfunctions and sleep disturbances, and for controlling

. pathological disturbances of the intake of food, stimulants and addictive substances.

The compounds according to the invention are furthermore also suitable for controlling cerebral
blood flow and thus represent effective agents for controlling migraine. They are also suitable for
25  the prophylaxis and control of the sequelae of cerebral infarctions (Apoplexia cerebri) such as
stroke, cerebral ischaemias and craniocerebral trauma. The compounds according to the invention

can likewise be employed for controlling states of pain.

In addition, the compounds according to the invention have antiinflammatory action and can
therefore be used as antiinflammatory agents for the treatment and/or prevention of sepsis (SIRS),
30  multiple organ failure (MODS, MOT), inflammatory disorders of the kidney, chronic inflammation
of the bowel (IBS, Crohn's disease, ulcerative colitis), pancreatitis, peritonitis, rheumatoid

disorders, inflammatory skin diseases and inflammatory eye discases.

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
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3- (3-am no- 4-chl orophenyl) - 4- net hyl pent anoate (enantiotners 1 and 2)
HCOH3 0 CI NH2 5 By preparative HPLC on #&tlchiral phase, 960 ng (3.75

nmol ) of the racemate of nethyl 3-(3-
am no- 4- chl bdeyhemptye damet yd ipeattanionthe liféx anjlle daddiolagic fideisey aidetbrotic

i nto the engnt i.cel Chi ak AD- m 250, nm X )
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i sohexangki m;mlge) mmlﬂhg frof. d2etdt, bty hafdvin GhroSio aﬂd)mﬁlﬂir\ﬁbmtfc' cﬁ’éﬁfrd'e?st §cler@denna
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2012/ 139888’[5@? g%eatyo& g ﬁ?"%@ﬁ?&fﬁwp@wa preliferative yifregpptinopathy

mz = 256 (MtHidordetd v c(oﬁﬁ’&h%‘ﬂssuﬂf&@:xgﬁgle sﬁc&@&[@ Fherﬁgoqus ac%!ﬂ)dm to the
0.87 (d, 3 67-1. (m 1H), 2.44 n} H obscured
si gnal ), I_%"fenﬁ‘o%éa(‘ so ppipsedZo grpmpteryoyng heglipe, tog comgrofling PSP‘PPer%1V§5cal‘rlng, for

5.26 (b X as @ ope! ica ratthi 1.
Exarrpl( er 18,86\6 (a%g%nt ?0%21:62 a:lucé({lhae K %ngﬁs?ﬁﬁh co;ﬁét . Q)?aéeﬁhr% aﬁk?%een%ﬁ'céfld sk

purity >99% >99% ee [.Columm: Daicel ADH 5 um 250 mMm x 4 mm
mobi | e phasBY SHExERE LG Jrefdandr cPmpouns arewerdisg tonthadnventon gre particularly

/ fl orl I i o014 ilure,
10 V5 e ?Kﬂtﬁ%ﬁ forlinBlticlinftas WM/ Efehti of EERMTIREAN Was gl

MHz, DMBO- dzg‘gnag;eftp%flmrtmsgg apg pulg}qyary@ywte(l@on alsolofaﬁrombsﬁnl(om disorders
1 2. 44- schaemi rs, Xdi 4c otin ibrotic
1H 244 (Zarrnéﬁl&ﬁa %"waé&%ﬂ%ﬁ&'i%ﬁ% DidYER. g%mgl o b, e%a‘?érg”{r&aﬂy fibroti

1H), 6.58 (féisor@a andprtgdostlgrosisH) . Exanpl e 19A
152- Chl or o- 5-1 odo- N, N- bi s(4- nmet hoxybenzyl)aniline

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.

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:

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

mononitrate, isosorbide dinitrate, molsidomine or SIN-1, and inhaled NO;
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hydri de were suspended in 250 ml of abs. DWF and cooled to OC. 32 ¢

(126.3 mmol ) of 2-chloro-5-iodoaniline, H2ssolved in 80 m of abs.

DMF, were then slowly added dropw se, and the mi xture was stirred at

0C for 30 28 ntampodddsndhidl3RiBibimied Hreaitlown ﬁf cycliclz guanosinedlé:lo%ophosphaﬁe (¢GMP), such
1- (chl oronet hyl) -.4- net hoxybenzene were then s added to .the .

regict ion mxt ﬁérl% forfﬁamaﬁ’e%ﬁ&ﬁrﬁ ngk}%ghoéll?ﬁ@‘@aﬁiéﬁ%ijllvéﬁ?ﬁéﬁ Y &° PHRlar PDE 5

t enper at ure. Tiibitbes kuhas villenail i vardeshfdtind¥Ed0a@y ni ght and t hen

carefully poured into 150 m of ice-water. The organi c phase was -

63 - separated off, and the aqueous phase was then extracted three
nore tines Wi tﬁgdﬁ‘%eﬁ’ﬁ@ﬁgnte{’]‘f‘ié‘?g“ sndeghgsimitadors phganyatp Kyelase, siely a5, iy pagtipular,

over magnesi umisdihahaidehe MhRindsi detdiiBtd @MW GBocSe8 WeblooRS6d. @V@‘bgﬂ;zsol and
under reduced %(rsﬁgsur e, The crude product obtai ned was purified by

chr omat ogr aphy ¥P95pela gel (nobil e phase cycl ohexane/ ethyl acetate
40:1). This gave 59 g of the title conmpound 5(94% of theory). LC M5
(Method 4): e R zedts Tdviflk B affltEombARAAS rdMikihdle alds h?‘ (Zfﬁ

DVEO- d6) : 8 [p%gfg s Dhgng M piliamhote > 08" (s, e o wk %‘ Q,q“’ 1 §i5 group of
(d, 5H), 7. 20- [latglst gegyesgtign inhbitersp pleangignagulants or of profibrinolytic substances;

10{ 3-[ Bi s(4- net hoxybenzyl ) am no] - 4- chl or ophenyl

(1-met hyl cygl ops0pYd ) 1¥et q for' Lo
2-chl or o- 5-1 odo- N, N- B s(%ﬁgt gyéﬂ%gﬁrﬁifg%%? ’if%reex\%gglggaﬁﬁ érg(f)e?%’leygg‘?rﬁ)twoup of
m of THF and eduiimedniagonisig@ngiptesdn Ml aaibg@RtsnAdlD inbfbitars? ehdostelint dn@igonists,
of i sopropyl ] l.on de. | i et hyl, et her then slowy .

added dr opui e ranPeEs, Ak Blople e Bhiah BePist g nagn el recepto
-40C and st i rradegatists,ng of Gwpémsadndfoe for 30 min 2 g (13.97 mol) of

N- net hoxy- N, 1- di net hyl cycl opr opanecar boxam de [R. Shintani et al.,

vere then 81 ouf e RE RE ol b 3Pk BAHLER B Yot Pt peterence tom the
reaction m xt ugreupodfltiniroie Gecomer deteists, cheledtaroMefitiRe ihigbitROfch @JJB?W@} Bf &ample
aat ur at B aqueBiS I8 B aN S PGt OH e %5 1 e STHB aGBEETEont ACAT
the reaction ninkibisre, CEYR RAbESHAVED likHbiRks, PRARRINAS O AR-PAuAN MRAUSPPAR-delta
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- 64 - product obtained was purified chromatographically on silica

gel (nobile phase cycl ghexane/ethyl acetate 10:1). This gave 3.977 ¢
(63% of t he®sp)s Hringratithrmbotic gRpBINRTefeably MBeaMstTiRgEnds ) fronR the=grous Of platelet
mn; Mz = 406404 ilthild)stof 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 GPIIb/Illa 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,
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7): R =1.67 min (isomer 1), 2—55 I—Ett) |sorre§1-
2), nlzi% 2Agplsmm qnfaepyists, angioigasin AB@&%P@“QZW lehtblttB&tﬁ,rlﬂotBehn antagomsts renin
{3- [ bi s(4- nefibiesy RERZ YdclABA B18ker: 5R)-RE %méte}{ d

L3 (1. met hy) ClyCI Oplr%'gpy c %r opangat 5 é%@:h' simmeralocolrslcm recr:ngtor anta%lomsts
turni ngs arf@d derddiietigpai ns of iodine were initially charged, 5 865 nmy
(1.58 mol ) of tert-butyl

(2E/ 2) - 3- 1?{n[abb§te4rear%ntt<aamteﬁ@w%mno&twé @Q'&f@&t}ﬁ%& éﬁgg > the invention are
nmet hyl cycl opropypacry ate In anol Twer e add he

m xture was Eltﬂlﬁf‘?refbllnwpmbmetmm‘eﬁm&émm entmmer sugh e by %8y of axampla endprefsably,
a weak gvol tenperature increase. Using

an ice 1‘t?at hnlﬂitehl @e%fénl&ﬁlrﬁg%g%ﬁMﬂm ?Z%t 35-40C. After the reaction

had ended, 10 ml of a saturated aqueous ammoni um chl oride sol ution

and 20 m dt adpekinsd cmboliaeet o the m&eraidul,etﬂletomr@brmds eactdiog tovithet invention are
The or gani egfif t ueous,phase wa

extracted tcdﬁ]?lggﬁ %%dr,\glstoﬁﬁrbg%n\gmgt E%l gph% rece gor OCkEfrCL Ee)h bgfway of &mple and
di chl or onetpnderebly,thezosionbi ned organl c phases were dried over

magnesi um sul phate and concentrated under reduced pressure. The

product was. i fr .the srdue H reparative RP:HPLC (nobile
phase net hzhrlto ? lle%ttng | slcl)tc(r)% anenFﬁ%{s{ﬁgacp TPqEgs r?ﬁc%cfm% fet 1§a giption. are
pr oduct20( 18¥mofistéred dr y%mblﬁzﬁlohﬁviﬂs a(det heeptdr) bloBter 3uch %] byl Way o Zxample and
550/ 552 (I\/Hr 3A t

3- (3- am no% f%fﬁ‘i’l&r%%@t?ﬁ)at%mﬁ t‘r@‘hﬂ%‘{?’@l S HNAL PPy BFbutololgypranolol,

159 ng (0. 28:tiprmabip!, ahdolad hepido)l, cdrazalol, sotalol, metoprolol betaxolol, celiprolol, bisoprolol,

3-[bis(4-neth b I
R S IR AKTRE AT A A —
and 1.2 ml of water. 145 ng (0.64 nmol) of

2, 3- di chl one-s5pfedic yaibadide HE BEORUETHORAECthE RPouMaE Gcddidh @&@teedmv@rﬁgn are
5 the reactlon solution was stirred at roomtenperature for 2

reacti on nmit¥PHEECHLY CRBRAUYGRED £ angotrsinoAll saipgrnist serhagyowy @@P@Hﬁe and

bi car bonat grsFahily, 1680 rtan] BAIPRASE Fa1WRHE, SI8RAHA §dmbARdat. he aqueous
phase was then extracted three nore times With in each case about 10

m of dichl oromethane. The conbi ned organi c phases were dried over
magnesi um SRI2pREfeEed FLedAEENSY Hicelventignr the squeemdpregsting fo fiseinvention are

product wagdhHdabemh don®Matifewiie ah ds: fﬁ}ﬁb%t‘a&a@{ Qst 'bY %va}Q)f REink Tr? e referably,
(nobi | e phase net hanol/vvater? Thi s g}ave he target pr od duct
enalapril, captopril, lisinopril, ramipril, delaprii, fosmoprﬂ qumoprtl perindopril or trandopnl

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 15 UndeWQPQ8A38FE at - 10C, 20 g (110.7 nmol) of PCT/EP2012/055474
(4-chl orophenyl ) (cycl opropyl ) net hanone were added slowy to 60 m of
concentrated nitric acid. The reaction mxure was then slowy warned

to 5C and stirred at this tenperature for 6 h. Carefully, the

reaction sopiferadly, besentaklBruadeathitrfséhtst drisitigehd0 about 100 m  of
lce-water. This resulted in the precipitation of a white solid which

was filtered off with suc ion washed repeatedly wth water. The
sol i d obt ai el R*HFEHi & gﬁ IYCRiREn thiy PURPURdsercopnding 19 alke dnyention are

Thi s gave ZéIdn%n@tefeQZﬂ/Q:&ﬁblﬁJﬂi%ﬂ kith aQEnih hikles kic8ds %[O&HEIE)I'G ah@p%&rably, aliskiren,
(Method 7): Rt = 1.06 nmin; mz = 224226 (M Hy.

2012/ 139888%?@12@?578@%5474 - 67 - ' HNWR (400 |sz DVBO- d6) : 8
[ppr] = 1.05-1.18 (m 4H), 2.92-3.02 (m 1H), 7.97 (d, 1H), 8.32 (dd,

1H), 8.66 (h alpferrddembadiheit J7GhE GRAKII NS, hﬁ’dsn&goﬁﬂlgltggtﬂysihyenﬁ& are
Synt hesi s Exanpl e 24A: Exanpl e Name/ Structure/ Startin eria

Anal yti cal ffERiBistered i pmaHRALion With ﬁamféﬂwoyt(cpldfrmmoowagoo@tr wplyas) for example and
met hanone pr¥ferab®0 fhirohdlactbife: W&Ié%ﬂ@p d7):

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,
10 bumetanide, torsemide, bendroflumethiazide, chlorothiazide, hydrochlorothiazide, hydro-
flomethiazide, 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
15 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
20  administered in combination with a CETP inhibitor such as, by way of example and preferably,

torcetrapib (CP-529 414), JFT-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, 3,5,3tritodothyronin (T3), CGS 23425 or axitirome (CGS 26214).

25 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, fluvastaiin,

atorvastatin, rosuvastatin or pitavastatin.

In a preferred embodiment of the invention, the compounds according to the invention are
30 administered in combination with a squalene synthesis inhibitor such as, by way of example and
preferably, BMS-188494 or TAK-475.



R= 1.11 minWVQHI/13988%> o (MHy. N2 from PCT/EP2012/055474
(4-chl or ophenyl ) (1-fl uorocycl opr opyl) - met hanone [ preparation

according to DE 3704262- Al , Exanple (14451)] 5 Exanpl e 26A

tert-Butyl (2E Z)-3-(4-chloro-3-nitrophenyl)-3-cyclopropylacrylate

NC2 13.5 n In( 5 fudermauothbaimdne folf thaliwbnt{odl] eteheompphins PRediing a6 ah@ti®vention are

wer e added dyaopw se.to g.suspension, ¢ooled to 0C, of 2.3 g (60%in

m neral oil ?Jﬂgglﬁ%reﬁ’%f")n%‘fang H’i‘tﬁﬁ? %‘fdﬁ ’&E‘%}t?f seh ¢ by vay of expweplysad pipferably,
m of DVF. Ahkigiibe3RelimaMide]fhcBmibén3cifiR o s8fp-797, _
(4-chloro-3-nitrophenyl)- (cyclopropyl)nethanone were added a little

at a time, yhe cooling bath was repoved and the reaction m xture was
stirred at ad\?%?‘ﬁ?dg%{ﬂ?o nFﬂ"? 6];‘3 Hyentog. Hsoraepoungs acsardias 4g bo dryvention are

anmoni un ¢ hiddihiserel Gh BérhifatioR ethtRVITREAIRGE SuchhS, HyeRst dQRMpIE bHE Preferably,

After separation of_ the phases, the -
Ler separ Al oide Bv 300038 K 103757 or ITT-130.

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

preferably, pioglitazone or rosiglitazone.

10 In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a PPAR-delta agonist such as, for example and preferably,
GW 501516 or BAY 68-5042.

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

15  and preferably, ezetimibe, tiqueside or pamaqueside.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination 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
20 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-IOS, BARI-1741,
25  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 caleium (CI-1027) or nicotinic acid.

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

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



aqueous pha¥@ MY1¥BPacted three nore tines with ethyl acet RCI/ERUG12/055474
t he conbi ned organi c phases were dried over magnesi um sul phat e,

filtered and concentrated to dryness. Thd6resi due was purified by

chromat ography on silica gel (nobile phase cycl ohexane ->

cycl ohexaneltetcyrboade ba@balingGo . indtion gay ect bdstednichl§fani/BelotAKIESr this purpose,

roduct as .an E/Z isone 1. Xt ur, 93% of . t heory). 5 (DA):, mMz =
8 (i) o, P70 BRI RHEPIE HOERehr AOREBPHEN ) el 2oizhonal,nasal,
0.32-0. 39 (sublifgudfingull, Buked), 2&al( @8rmdl, dnbderm®, dRjdc®vél, 6t roktedédas an implant or
0.88-0.96 (m 0.5H), 1.17 (s, 6.7511), 1.47 (s, 2.25H), 1.73-1.82 (m
0.75H), 2.81% 90 (m 0.2511), 5.84 (s, 0.2511), 5.88 (s, 0.7511),
7.43 (dd, 0.7511), 7.59 (dd, 0.25H), 7.72-7.78 (m 111), 7.81 (d,
0.7511) ,5 7.8k dofhpothd? 2dcbidingl@ tH R véndibh QM PYadiARBRMAGS alRhRIAREL FoRR suitable
anal ogously. to Synthesis Exanpl e 26A: Exanple Nanme/ Structure/ Starting
material s A(ﬂratﬁw PAmRIsARoR TORtes ¢ - put y|
(2E/ 2) - 3-(4-chl oro- 3-ni trophenyl) - 3-(1-fluorocycl opropyl)acryl ate
MS (DQl): rHutable 3&finistrat{oiHEMIabr oral adminkétealibiRare 403e Milh WM &eording to the prior
H3C

art, which release the compounds according to the invention rapidly and/or in a modified manner

and which contain the compounds according to the invention in crystalline and/or amorphized

10 and/or dissolved form, for example tablets (uncoated or coated tablets, for example with gastric
juice-resistant or retarded-dissolution or insoluble coatings which control the release of the
compound according to the invention), tablets or films/wafers which disintegrate rapidly in the oral

* cavity, films/lyophilizates or capsules (for example hard or soft gelatin capsules), sugar-coated

tablets, granules, pellets, powders, emulsions, suspensions, acrosols or solutions.

15 Parenteral administration can bypass an absorption step (e.g. intravenously, intraarterially,
intracardially, intraspinally or intralumbally) or include an absorption (e.g. intramuscularly,
subcutaneously, intracutaneously, percutaneously or intraperitoneally). Administration forms
suitable for parenteral administration include preparations for injection and infusion in the form of

solutions, suspensions, emulsions, lyophilizates or sterile powders.

20 For the other administration routes, suitable examples are inhalable medicament forms (including
powder inhalers, nebulizers), nasal drops, solutions or sprays, tablets, fiims/wafers or capsules for
lingual, sublingual or buccal administration, suppositories, ear or eye preparations, vaginal
capsules, aqueous suspensions (lotions, shaking mixtures), lipophilic suspensions, 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 polyvinylpyrrolidone), synthetic and natural

polymers (for example albumin), stabilizers (e.g. antioxidants, for example ascorbic acid), dyes



27A H3C/ 0 MO dY/138888pn] = 1.01-1.10 (m 211), 1.19 (s, 7.7BFH/EP2012/055474
1.31-1.41 (m 211), 1.51 (s, 1.2611), 6.13 N® (s, 0.86H), 6.77 (s,
0.1411), 7.55 (dd, 1H), 7.81 (d, 0.8611);47from

(4-chl oro-3-nitrophenyl) (1-fl uorocycl opropyl)- 7.84 (d, 0.14H), 7.95

(d, met han@ne imngniceigmentst fpt exadipRtifon yide) aphidvwst) and A€ 6doat eorR2cBfik]) .
8.29 (d, 0.1411). WD 2012/139888PCT/ EP2012/ 055474 - 69 - Exanple
Nane/ St r uct Pre/ Sta?r. i nngat ri gs Ang‘é}{t ical .d

t t hyl . . .
8 PG 1 o SBigkionit it sy s opeyPb Agizisgaton o

(2E/ 2) - 3- (4T ATSHs- B1g
administer amounts of about 0.001 to 1 mg/kg, preferably about 0.01 to 0.5 mg/kg, of body weight

to achieve effective results. In the case of oral administration, the dosage is about 0.01 to 100

5  mg/kg, preferably about 0.01 to 20 mg/kg and most preferably 0.1 to 10 mg/kg of body weight.

It may nevertheless be necessary where appropriate to deviate from the stated amounts, specifically
as a function of the body weight, route of administrﬁtion, individual response to the active
compound, nature of the preparation and time or interval over which administration takes place.
For instance, in some cases, less than the aforementioned minimum amount may be sufficient, while
10 in other cases the upper limit mentioned must be exceeded. In the case of administration of relatively
large amounts, it may be advisable to divide these into several individual doses over the course of the

day.

The working examples which follow illustrate the invention. The invention is not limited to the

examples.

15 The percentages in the tests and examples which follow are, unless indicated otherwise,
percentages by weight; parts are parts by weight. Solvent ratios, dilution ratios and concentration

data for liquid/liquid solutions are based in each case on volume.



v Vs (B 30124137888~ 327 (M:N114)+. 28A ol |)

(Method 7): G

A,

R=1.26 min; rn/fz = 310 NO2

-48 -

Abbreviations and acronyms:

abs.
Ac
AIBN
ag.
ATP
Bn
Brij®
BSA
Ex.
Bu

cat.

ClI

DAST
DC
DCI
DBQ
de
DMF
DMSO
DIT
EDC
ee

El

ent

q.

ESI

Et

GC
sat.

GTP

absolute

acetyl
2,2"-azobis-(2-methylpropionitrile)
aqueous, aqueous solution
adenosine 5'-triphosphate

benzyl

polyethylene glycol dodecyl ether
bovine serum albumin

example

butyl

concentration

catalytic

chemical ionization (in MS)
day(s)

diethylaminosulphur trifluoride
thin-layer chromatography

direct chemical ionization (in MS)
2,3-dichloro-5,6-dicyano-1,4-benzoquinone
diastereomeric excess
dimethylformamide

dimethyl sulphoxide
dithiothreitol

CH3  RQI/ER2012/055474

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

enantiomeric excess

electron impact ionization (in MS)
enantiomerically pure, enantiomer
equivalent(s)

electrospray ionization (in MS)
ethyl

gas chromatography

saturated |

guanosine 5'-triphosphate

hour(s)



(MeH) +. fr B 3042439888 0- 3- ni t rophenyl ) (cycl opropyl)-  net haf§TéERINA2/055474
et hyl 2-(di et hoxyphosphoryl)- propanoate Exanpl e 29A tert-Butyl
3-(3-am no-4-chl orophenyl) - 3-cycl opr opyl{wepanoat e NH2 5200 ny
(0.62 mMmol ) of tert-butyl

(2E/ 2) - 3- (4HaHUOr 0- 3- ni t r@pheayehyotlamy-ClyD N, Bpy Newtiathatlyturdag
dissolved in 12 m of ethyl acetate, and 20 ng (0.06 nmol) of

pl ati num (10% on car bon) °%?B€?§Bhaterhe reaction mixture was stirred
at RT underH@pt at nospher &-iglirdtydragamtidzoRhp@agheri c pressure for 12
hours. The Irg@gcﬁti on mxture was then filtered off with suction

t hrough | ci guhr, and HHPTSHEughPeiigunaaemiat shEmageraphe cr ude
product wasippurified by ngggﬂgg; ography on silica gel 10(nobile phase
cycl ohexane/ et hyl acetate 40:1). This gave 96 ng (52. 1% of theory) of
the target ©8frpound. LC- MBACEMEPbd 5): R = 1.24 min; mz = 296
(M-H) +. - 17@Mms Exanpl e 304 nfatRphR ¥

3-(3-am no-4-chl orophenyl%a-_g-%g%cl opro%ﬁfp%%%gﬁ%sgp%géﬁ%ti oners 1 and
2) By prepdfative HPLC drhiamehsapedpylsmedse, 500 nmg (1.69 mol) of the
racemat e ofy j®fbg butyl 3 - o T s s . .

am no- 4- chIIc')lr ophscranyl) - 3- g{t/@ %1;1)1%|glﬁh lrdclz)sf)%zr%%ea[tméhm(nﬁ?(lg%rpgmﬂ%%)a%%
separated iMeo the enantireathels [col um: Daicel Chiral pak AZ-H, 5 um
250 mm x 2Q mm nobile p@@ﬁ&é@' sohexane/ et'hanol 90:10 (v/v); flow
rate: 15 mi/mn; UV detection:” 220 nm tenperature: 30C]: Exanple 30A
(enantionmerM8): Yield: 23hsspeditbs®dpy 4. 91 min; chemical purity >99%
>99% ee [ Cg| . Dai cel ~H 5 um .250 nmx 4.6 nm nobile phase:

i sohexane/ et hanol 90:10 (V r\??“;osurcflgiﬁ“ Qte: 1 n/min; W detection: 220
nm tenper aMPe: 30C].  N-methylpyrrolidin-2-one

NMR nuclear magnetic resonance spectroscopy
P para

Pd/C palladium on activated carbon
Ph phenyl

PMB p-methoxybenzyl

Pr propyl

Pt/c platinum on activated carbon
rac racemic, racemate

R retention index (in TLC)

RP reverse phase (in HPLC)

RT room temperature

R, retention time (in HPLC or GC)
tBu tert-butyl

TEA triethanolamine

TFA trifluoroacetic acid

THF tetrahydrofuran

uv ultraviolet spectroscopy

viv ratio by volume (of a solution)



LC- M5 (Met hOP FJL/1E888 1 23 nin; ink = 296 (MHH). 11- 1-REVEPAD/055474
MHz, DMSO-d6): S [ppn] = 0.02-0.10 (m 1H), 0.16-0.25 (m 1H),

0.27-0.36 (m 151H), 0.45-0.54 (m 111),-1.-85-0.98 (m 1H), 1.28 (s,

9H), 2.02-2.11 (m 1H), 2.43-2.62 (m 2H, partially obscured by HVSO
signal), 5.@C-¥MSrand3.C- ethods3 (dd, 111), 6.64 (d, 1H), 7.06 (d,

1H). [4320 = 22.3, c = 0.465, Methanol. Exanple 31A (enantioner 2):

Yi el d: 207 %QZQI%F'TV@‘ZS mn; chem cal purity >99% >99% ee
[ Col um: Da =+, 5 um 250 nmx 4.6 nm nobile phase:

i sohexane/ et hanol 10 (viv). & rate: 1. m/m LTV detection:

250 ¢ enpiar i atoRt GEE g’ fi%ar R Reniek a5 25 ik S L 84 um:
(MrH) +. - dchstant helibrN§Gw{ 6.89 mMimin; oflAYBOOWE Jnlet82 4000 Fradierd? 182c B0dEnlis 310°C
1H), 0.16-0,25 (.m fll—gl,_o.27-0.36 (m IH), 0.45-0.54 (m 1H),

0.85-0. 98 ({meinfdinedfor 3ming. (s oH), 2.02-2 11 (m 1H), 2.43-2.62 (m

2H, partially obscured by DVSO signal), 5.21 (br. s, 2H), 6.43 (dd,

1H), 6.64 (Bfthdid CdM¥. (d, 1H). [a] D20 = +24.1, ¢ = 0.330, nethanol.

5 Exanpl e 32A tert-Butyl

3- (3- ani no- HSCALRMRANBRY:1Walrd MidrbHRE QHHORESAYIDINE (RN S ype: ARnt 1100
384 ng (1.12 mmol ) of _tert-butyl] )

(2E/ Z) - 3- ( 43¥KPsPma: Rharme Breasit FOBD 31 30 mwrdcpel wehilspise-A: dd of wateet 0.5 mi
ver e di ss0l ¥ty Brchd Tl 264 Mdni1BGRkaEE1 | 3PskcrflidiR « 8 Il oF SR berbleth formic
pl ati nun(1V) oxide 10 were added. The reaction m xtur€ was Stirred a

RT undel? anac; gipdishie 0@ o 180%rdge d.0anin d0%u’s phéOintn PPBSs tr ¢0bwin NI K. (flow

The reactio ) hen., f+) tered of f w th suction ough
ki esel guhr %trle? '%(rlﬁ?gﬁlﬁl ) }val?g@ &t %Js()/ic%h%’g?ftéraaé’ﬂw rﬁey'ﬁ‘pglﬂby{‘ﬁ ﬂqﬁéeé’gon' 210 nm.
isolated fromthe residue by preparative RP-HPLC (nobile phase .

met hanol / walMethpd 3 TE-¥Pave 68 ng (19% of theory) of the target

conpound. 15 LCG-M5 (Method 7): R=1.24 min;, mz = 314 (MH) +.

Exanpl e 33AME-hstonmbwrtypeBitigtbmass ZQ; HPLC instrument type: HP 1100 Series; UV DAD; column:
?ég?’;rgm( SO 4 %(% %Oﬂer %() Eigglpr%/ é?j.lf)_%ﬂﬁ%%l?}%%} rggb?lggﬂz%gk?l lof \Za2ter + ONSE;[n?c?fd 50'2% strength
3- ( 3- amno- #rmiblaaid opdteie yhise B: ¢ Y of Qbishivile d@RRT SIFBNORR BRI CHoRIS Qla¥RA:: 0.0
in 20 m of _etggy acetate. The sol ution was deo_xyg&enat ed with argon,
and 30 g oPREYR Par Padhitrfgnt caridRn et & -adderin Sk ARTW s 00aniatljmalmin —
m xture wasy $ /5.8 thit/B8 ekin A1 ALTRION 86 @ 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: 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 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 i,
50 mm x 1 mm; mobile phase A: 11 of water + 0.25 ml of 99% strength formic acid, mobile phase
B: 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 H;



5 hydrogen WP 20681 i ¢ pressure overnight. The nixture wadGHERR012/055474
filtered off through Celite, and the filtrate was concentrated under

reduced pressure. The product was isol at-éd-from the residue by
preparative RP-HPLC (nobil e phase acetonitrile/water). This gave 67

mg of the tc&mgatt helmmﬂumdl 1BERYmof otdie60”y) inldt:QNR; (Malidan G0%), 308 /minl—3300°C
mn, nz = g E% 1-NVR (400 MHz, DVMSO-d6): 8 [ppn] = 1.24

(s, 9H), 1“1“33? frﬁ”ﬂ’f 1.57-1.77 (m 411), 1.94-2.05 (m 111),
2.19 (dd, Mﬂ 2.31-2.40 (n1 111), 2.43 (dd, 11-1), 2.71 (td, 1H,
5.13-5. 22 (Methed) (LBEM3S (dd, 111), 6.59 (d, 1H), 7.04 (d, 1H). Method

B: At RT, a solution of 189 ng (0.614 mml) of tert-butyl

3- (3- ami no-Mstaihlenr @m@mequlegb‘s@a mbcﬁwfeml asiuyth-atvetetsPAuidy UPLOHSS T3 1.8,
met hanol mg%%added to 39 nmagnesi um t urni ngs and a

few graihs GFPddi He: m?ﬂ@r%aﬁew rlelézé WP@W H|2§ﬁ1ur°é9%§trwhrf9@ac agid, mobﬂe phase
overni ght agd féeRetaslerd 12sWAlR0oRARGeERY forthlGeidMhbMeR! O iAok €5 1.2 min

The organi ¢ phase was washed with saturated sodi um bi carbonat e
sol uti on ant datrbmed s ddilemrath V6P ndeis overt: B UM dedtiov 808-80gmesi um
sul phate and concentrated under reduced pressure. The product was

i sol at ed fp@g&&@gaJ gue by 20 preparative RP-11PLC. This gave 57.7
ng of the target conmpound (30. 3% of theory) Exanpl e 34A Et hyl

2E/ Z) - 3- I |
(2572)- 3 xHbREABRERY bl ) RBLLPYHLE AT LK) B rypec
(2E/ Z) - B ( 45ChDdr%k 30 pint x & pimgrmydbjle 3hfcsy@9sl & prod pyteR 5 -5l d\S0%CItghgth dormic acid,

wer e di ssol f dio p2 . 84 ] f .
fin(Il) ch|%‘?°?1§é’ﬂd§%% girlaot?eac‘%/é\%nrlt)é(ﬁladgesd%d S0% Set%éléﬂ%gﬁnﬂ% [ﬁ%r%ad%é‘% G aiip 97%
heated to 7A& arsdmﬁ@ﬁ’%r £ a2 hini 59 AeRPEY Alnis% A; flod3ate: MY elligven; 50°C; UV
After COO'H%% éfOﬁ]tenperature about 20 m of ethyl acetate were
added and t%&° 9% i xture was then added to about 20 m of a 10%
strength aqueous potassium fluoride solution. The resulting m xture
was stirred vigorously for 10 mn. The phases were separated, and the
aqueous phase was then extracted two nore tines with in each case 10
nil of ethyl acetate. The 5 conbi ned organi c phases were washed with
about 50 m of a saturated sodium chloride solution, dried over
magnesi um sul phate and concentrated under reduced pressure. This gave
2.2 g (96% of theory) of the target conmpound whi ch was used w t hout
further purification for the next step. LCGM (Method 7): R = 1.19
mn; mz = 280/282 (M-H). Exanple 35A 10 Et hyl

3- (3-am no- 4-chl orophenyl) - 3- cycl opr opyl- 2- net hyl propanoat e

(di astereonmer m xture) Under argon and at RT, a solution of 2.2 g
(7.86 mol ) of ethyl (2E/ Z)-3-(3-am no-

4- chl or ophenyl) - 3-cycl opropyl-2-net hyl acrylate in 20 m of nethanol
was added to 497 ng (20.45 mml) of magnesiumturnings and a few
grains of iodine. The dark reaction m xture was 15 stirred at RT
overni ght and then allowed to stand under argon for two days. The
reaction solution was then diluted with ethyl acetate, and 1 M
hydrochl oric acid was added. The mi xture was stirred for 5 mn and
then adjusted to pH 8-9 using saturated sodi um bi carbonate sol ution.
The organi c phase was separated off, and the agueous phase was
extracted two nore tines with ethyl acetate. The conbi ned organic
phases were washed with saturated sodi um chloride solution, dried
over 20 magnesi um sul phate and concentrated under reduced pressure.
The crude product was purified by chronatography on silica gel
(rmobi | e phase cycl ohexane/ et hyl acetate 100:1 -450:1 -> 20:1). This
gave 1.38 g (62% of theory) of the target conpound. LC-MS (Method 5):
R=1.13 mn; mz = 282/284 (M+H)+. Exanple 36A 25D net hyl

(3- et hyl but an- 2-yl i dene) mal onate WO 2012/ 139888PCT/ EP2012/ 055474 -




0 0 0"..cCH3WB013(3R%88ar gon and at 0C, 10 g (75.7 nmol) of di REST/EPR012/055474
mal onate in 20 m of chloroformwere slowy added dropwi se to a

solution of 16.6 m (151.4 mmol) of titamgaumtetrachloride in 60 m

of chloroform After the addition had ended, the reaction solution

was stirredSairtifmheiiaRRal httrnbedilessi n. At 0C, 6.52 g (75.7 mmol) of

3-nmet hyl - 2-butanone in 20 ml of chloroformwere then added dropw se.

The reactioE m'xé:!re was slowy warnmed to roomtenperature and

stirred at erature for 4 h. The reaction solution was then

once nore cooled to 0C, and 30.6 m (378.5 mml) of pyridine in 20 m

of chl or of orem-Bweyle2 8y ¢thethbki-einctlyemdréiohton had ended, the sol ution

was warnmed to roomtenperature and stirred at this tenperature
overnight. The reaction 10 solution was hen once re cooled to 0C,

and 50 m of water were added shqw 3Thg resul ti g’Ephases wer e
separated, and the aqueous phase® ex twgp nore tines with in
each case about 50 ml of dichl oHget hhe. i ned organi c phases
were washed with saturated sodi um bi carbonate sal,#son and with
saturated sodium chloride solution, dried over gnesi um sul phate and
concentrated under reduced pressure. The crude product was purified

by chronato ne/ et hyl

acet at engo % 6%T |alg&1%r€§§§ér b %989@6(3& ﬁe@?g T ? é’ﬂ}%P? ?éﬁomfn e%ha?fe were added
compound. GOoNBisE i mtzdquyf 24pnH48 nB)mif a2 Mﬁqlu@nl@@xaﬁlﬂcﬁlﬂ&)id-m dichloromethane

VTt v/ WOk A e TR NN D
g 8?2)?[{ ggg 83@@8%@3} aﬁhmdtga:qa? -ogihyiptopat-d-oSfhiChaedd & aExaw’{ ;Eﬁ/&giﬁ (rz‘tﬁly:) nssso -8536
mat erials EGR)F i d?:sg 51% iy %@ﬁyﬁfo%%ﬁ%ga“%{g@magéﬁﬁ?%%? 'ihBﬁ"ﬁF‘Bre was

. CHB MSirfcB@t )70°C fUIAnaha'JB n{nMﬁH)L ml (1658 MMRIX SFQBetMriEminPMafe-Aicd Sdwly, and
]E ;ﬂo ml(]j_llgm t h‘éﬁl gga%élgggft((ﬁhrea n%tﬁie 3/ @r&g g) ut éotg?ﬁq§21ﬁ§ gndgsuggecm@tly gpyvlyAfwaiLnnZeZ to room
3.43-3.55 (f&lnpé—r'ﬁ%re 32 8654 SmoB ¥ terﬁbu@ﬁ (&Dherg L) phosghbABiate)acetate were then added,

(1-cycl opropyl et hyl i dene) mal onat e
anid 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

15 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 residuc obtained was taken up in about 100 ml of dicthyl 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

20  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:



GC- M5 (Met hOP A91H/139888 o3 o Rt = 4.36 nmin; mz = 198 (W  3MAVEP2012/055474
11-1-NMR (400 MHz, DMVBO-d6): 8 [ppm = 0.83-0.89 (m 411), 1.62

(s, 311), 2.10-2.20 (m 111), fromdi net¥3yl mal onate and

1-cycl opropyl - ethanone 3.67 (s, 311), 3.70 (s, 311). Exanple 39A

j -( 4- - 3- -2-yl I malfonate  C
Di et hyl [ 2 éx%mci) e! or Ophﬁgl}%’gtr%ct%é/&%l't?nqgtnqz?terzla% e Aanalytical data

tert-butyl (2E)-3-(3,3-difluorocyclobutyl)acrylate

"H-NMR (400 MHz, DMSO-dy):

H,e] °
3 >l\ P 8 [ppm] = 1.42 (s, 9F), 2.48-
H,C o F 2.64 (m, 2H, partially obscured
2A by DMSO signal), 2.70-2.84 (m,

- 2H), 2.90-3.04 (m, 1H), 5.84 (d,
from fert-butyl (triphenyl-A’-phosphanylidene)- | 1H, /= 16.38 Hz), 6.88 (dd,
acetate and (3,3-difluorocyclobutyl)methanol | 1H).
[CAS Reg. No. 681128-39-2]

GC-MS (Method 6):
R, = 3.42 min, m/z = 200
(M+NH,)".

CH, O
H30>‘\ /[j\/\/A 'H-NMR (400 MHz, DMSO-dq):
3A HC” o

8 [ppm] = -0.04-0.02 (m, 2H),
0.33-0.40 (m, 2H), 0.63-0.75 (m,
1H), 1.34 (s, 9H), 1.94-2.00 (m,
2H), 5.69-5.76 (m, 1H), 6.69-
6.79 (m, 1H).

tert-butyl (2E)-4-cyclopropylbut-2-enoate

from tert butyl (triphenyl-A’>-phosphanylidene)-

acetate and 2-cyclopropylethanol

Example 4A and Example SA

Methyl (2E£/7)-3-(3-amino-4-chlorophenyl)-4-methylpent-2-enoate
and

5  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-(2E)-4-methylpent-2-enoate, 143 mg (0.16 mmol) of tris(dibenzylidencacetone)-
dipalladium, 63 mg (0.31 mmol) of tri-fert-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



5 Under ar g8 2%233%88 26 ol ) of 1-chl oro- 4-i odobenzene wer £CT/EP2012/055474
di ssolved in 50 mM of THF and cooled to -78C. 24 mM (31.2 mml) of a

1.3 Msolution of isopropyl nagnesi um chl-gdi-de x lithiumchloride in

THE were then slowly added dropw se. The reaction solution was then

sl owl y war ndset oycloi@@neletblyl stcbtnte e5th: 1t Thikigsvet ES g rofltmeetsy! {20/2)23-{3-ardihé-4-chloro-

reaction sol,uti s, then r o -10C .and 495 (2,6 ), of |
copper (1) i Bt }136%?‘\1,{}93 glpglﬂ'?ée %%@%%4‘?f9%“9%| )an%f g% :E% h?/fl rge@wﬁ )3'(3'an“n°‘4‘
( 3- et hyl budhdmepheilj-tlentyradiGrabas (Adtssahesed. in 30 m of THF, were

then slowly added dropwi se to the reaction solution. The resulting
reaction mxtur s slowy warned to roomtenperature - 76 - and
stirred at %F‘?Et%perature for 1 h. The mxture was then cooled to

0C, and ice-cold 1 Mhydrochloric acid (pH - 2) was added carefully.

The phases Methel (BEERS-{3-adinodhaloaghesiisi-phbhgpedrasnbdien extracted three
nore tines with ethyl acetate and the conbi ned organi c phases were
dried over magnesi um sul phate, fil terf?_ij and ncentrated to dryness.

The resulting crude product was 5 inid BaNy pre-purified

chromat ographically on silica gel (ngpile |phase cycl ohexane/ et hyl
acetate 20:1). The product was (Fne@ e | ediby preparative

RP- HPLC (nobi |l e phase net hanol /water). This { 3.38 g (42% of

t heory) of the target conpound. 'H NWVR (400 1@- SO-d6): 8 [ppn] =
0.63-0.71 (m 6H), 1.52 (s, 3H), 2.11-2.24 (mYy1H) CI3.43 (s, 3H),
3.63 (s, 3H), 4.31 (s, 1H), 7.29-7.38 (m 4H). )10 The foll ow ng
conpounds wer e obtai ned anal ogously to Synt hest 2Exanpl e 39A: Exanpl e
Nane/ Structure/ Starting nmaterials Analytical data 40A 0 H H3C., H3C

..... 0 fro F&h@g -4 ipdghenz di +
[ 1- (4-chl ormb% en e)lil%fié:;}gl %%ﬁtn%/l ’-I%%t hz;g}z%ﬂrrﬁ%hat e
(1-cycl obutyl ethylidene)malonate C 111 le and Cl  dimethyl 'H NWR

(1 4gg 'l/Héis Ewimdﬁbapoolmigmpmovalmﬂmﬂg.ﬂam? @, 63%1)6(5 (5'1,3?% 3(19;9,4.(%1(%)1?), 5.42 (br.
. -1. - -2. -1, . S,
3H), 3.66 (Sg,hHgﬁr)ﬁ? (54.”3)7 6342}‘?"1&@;’ 6-%5%% 1?%,79%%@’. IJH)V\?)]

2012/ 139888PCT/ EP2012/ 055474
10  Exampie 5A

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

LC-MS (Method 2): R, = 2.28 min, m/z = 254 (M+H)",

The following compound was obtained analogously to Synthesis Example 4A/5A:



-77 - Exanpl® FHREAHBBuct ure/ Starting materials Anal ytical daRGI/ER2012/055474
di met hyl (1- 4-chl orophenyl H3C ,0 1-13C O aniline and dinethyl O

HIlli" aC 40 from 2-chl oro-5-i odo- N, N- biss(-4- met hoxybenzyl)- nal onate

{3- [b| s(4- net hoxybenzyl )am no] } -1- cycl opropyl et hyl ) mal onat e le C

LC- M5 (Meth n%) & r}%z = 566/ 568 (MrHT. "H NVR (400
Mz, DVBO dg?xa le[ ppn’] amﬂSthctufp ?rt(%mﬂ_tFﬁmlsO 011 0 09 (\mdyg data

0.16-0.24 (T M, 024032 (m—iH)— 1+ 04—(s—3H—135 ;.44 M
1H), 3.46 (|s, 3H), 31‘650311(5351 (2EE)3- (333.11690 G-Shloﬁ)jal‘lf)nyl)ﬂf 06 (s, 4H), 4.15
(s, 1M, 6.183 (d, 4—Qéthg9)94-m%mlpent-2~enozgte 7.21 (d, 4H),

7.28 (d, 111).

H,C LC-MS (Method 5):
6A H,C R;=1.25 min, m/z = 326/328
(MY,

from tert-butyl (2£/Z)-4-methoxy-4-methylpent-

2-enoate and 3-bromo-2-chleroaniline

Example 7A

tert-Butyl (2E)-3-cyclobutylacrylate

5  Step l:

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 mmol} of triethylamine
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.



It O WORKGAPRSBopyl et hyl i dene)- CH3  Exanpl e 42A Di netG/EP2012/055474
[ 1- (3-am no- 4-chl orophenyl) - 1- cycl opr opyl et hyl ] mal onate 5627 ng (1.11

nmmol ) of di net hyl -56 -

(1-{34bi s(4- met hoxybenzypam no] - 4- chlor ophenyll- 1-cycl o-
propyl et hyl yrgmPonat e were taken up in 60 m of dichloromethane and 15

m of water. 553 ng (2.44 mol ) of

2, 3-di chl or &4 5mb-(@7.8 yamoh 1of4f@qudmm9pKoE§B®yl)d&te&e tved ddeiedropdid to a

e oot O SRS i SRS (R SSTRFLA LR ol S i
sodi um bi camborabe2snl ot TINandTAPemPITIRgs. wreomﬁﬁﬁ@ﬁaﬁ@re ﬁ@@lcobﬁédttg%o;c and
aqueous pha sex racted t re times, with in each case abou
18 m off”D f% Fé%emalﬁ.e? CYFIEURBIFRIOAIEENYEs fars addphiiseeerglgnogions. The
dried over ﬁ@@masﬂlmesxﬂs RiRddent 87 e 8MCAR ifeA kR 1SR Id (R 66&Gnight, subsequently
pressure. The groduct was isolated fromthe residue by preparative

F

RP- HPLC ( modidFe i waeeandeixhanies thisattiorey withifithyl gepjase. 2T813 oRgfuisfPhesse wea epanbined

d 7 on, re i c n silica
g;g/ ggt8 E M+83I-'%d3; &éﬂﬁ&ﬁ%ﬁﬂ?&—@dﬁ@d(ﬁ@&ﬂ@dﬂé) )suﬁe at pgl?if éﬂ %{ l‘ﬁ%réato%ap(h%o ili

2H), 0. 31- ogeé@nebﬂe e, cyglohexagedethy getate S050). Ihmga(eml 21 £ 1f the3a@ fraduct (about
3H), 3.% (%% 3Hheorth 10 (s, 1H), 5.20 (s, 2H), 6.61 (dd, 11-1), 6.91
(d, 1H), 7.05 (d, 1H). Exanple 43A

GC-MS (Method 1): R, =3.26 min; m/z = 126 (M-C,Hg)".

'H-NMR (400 MHz, DMSO-dq): 8 [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, 1H).

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 ters-butyl (2F)-3-cyclobutylacrylate in 2.8 ml
20  of DMF. The mixture was evacuated three times and in cach 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 cyclohexane/ethyl acetate 60:1) the two isomeric target products were isolated from
the residue. This gave 203 mg of tert-butyl 3-(3-amino-4-chlorophenyl)-3-cyclobutylacrylate
(35.4% of theory) and 137 mg of fert-butyl 3-(3-amino-4-chlorophenyl}-3-cyclobutylidene-
30 propanoate (23.8% of theory).



Vet hyl  3- (4VEREUROREY 1 ) - 3, 4- di met hyl pent anoate H3C 0 H3c 10BET/EP3GL2/055474
g (10.81 mmol) of dinethyl

[ 2- (4-chl orophenyl) - 3- net hyl but an- 2-yl ] mefnate, 0.92 g (21.61 nunol)

of lithiumchloride and 0.2 m of water in 10 m of DWVSO were heated

under refl uExdngile 8Ah. After cooling, about 50 ml of diethyl ether

were added to the reaction solution, and the phases were separated.

Th d d [
e o 0o B R Bt e Braad ¢ Sper mgnestum

product was purified by chromatography on silica gel (nobile phase
cycl ohexane/ ethyl acetate 10:1). This gave 2 3 g (84% of theory) of
the target conmpound. GC-Ms (Method 1): R A3 mn;, mz = 254 (M.
"11-NVMR (400 MHz, DMSO-d6): 8 [pprdH— 6 54Nd, 311), 0.83 (d, 311),
1.33 (s, 311), 1.86-1.98 (m % @2 111), 2.87 (d, 111),

3.35 (s, 311), 7.32 (s, an G ,-n.n\ wer e obtai ned
anal ogously to Synthesis Exa 43A bl e

Nane/ Structure/ Starting nmaterial Anal yti cal @ met hyl

3-(4-chl orophenyl) - 3-cyclobutyl but anoate 0 H3c romali met hyl

[ 1- (4-chl orophenyl)-1-cycl obutyl - ethyllmalonate . C M (DCl): In/z
= 284 (WN}14)+. 1H NWR (400 MHz, DMVBO-d6): 6 [ppmM2= 1.36 (s, 3H),
1.46- 1.58 (m 211), 1.58-1.67 (m 2H), 1.67-1.78 (m 211), 2.45-2.55

0 3 AR R il 2 5 (n 110, 2

3-(3-am no- 4 chl or ophenyl) - 3-cycl opropyl - butanoate 0 H3c |-13C.,
from di net hJI-NMR (490 &R d>MSOkko Sdppahy 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, 15D,
7.16 (d, 1H).

Example 9A

tert-Butyl 3-(3-amino-4-chlorophenyl)-3-cyclobutylidenepropanoate
CH, O
s
H,C 0

10 ’ 2
LC-MS (Method 5): R, = 1.27 min, m/z = 252 (M+H-C,Hs)".

'H-NMR (400 MHz, DMSO-d): § [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:



1 -cycl opr op$? B1RIBPIRY onate 011" 1110 NH2 G LG M5 (Met hod 7BCT/EP2612/055474

1.12 mn;

mz

26

8/ 270 OV1+1-17.

3-(4-chl oro-3-nitrophenyl)- 3, 4-di net hyl pefgt-anoat e
di chl oronet hane and cooled to OC. 1.44 g (10.8 nmol) of nitronium
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o roonrtenperature
e reaction m xture

SH-NBITE (496 DA DS O-d):
gate. The sol ution

iR Wt @418 R, 2.23-

@3¢ (m, 2H), 2.77-2.90 f(m, 2H),
5% of theory) o
888401 (R4 D85 (br. s,

. : (155

%H)(, 15;73351_,01?1), 64lad, 1),
rp&a d xS 181id.aithed
LOQS Qaéthbar)t | Ng
R;=1.37 min, m/z = 344
(M-+H)".

11A

tert-butyl 3-(3-amino-4-chlorophenyl)-
3-(3,3-difluorocyclobutylidene)propanoate

Fo F

CH, O
oS
H,C” o
Cl
NH

2

from tert-butyl (2E)-3-(3,3-difluorocyclobutyl)-

acrylate and 5-bromo-2-chloroaniline

"H-NMR (400 MHz, DMSO-dj):
8 [ppm] = 1.31 (s, 9H), 3.24 (s,
2H), 3.32-3.47 (m, 4H, partially
obscured by H»O signal), 5.30
(br. s, 2H), 6.46 (dd, 1H), 6.74
(d, 1H), 7.13 (d, 1H).

LC-MS (Method 7):
R;= 1.28 min, m/z = 344
(M+H)".




G- Vs (Met hBE BB ancate Rt = 7.62 nin; mz = 329  ( MNHECI/EPP1{055474
C 'H NWR (400 MHz, DVB0-4): 8 [ppni = 1.38 (s, 3H), 1.50- 47A

101 NO2 Cl 1.582H), 1.58-1.702H), (m30m 1.70-1.81 (m 2H), 2.54

(d, 1H, partially obscured by DMSO signal), 2.57-2.66 (m 1H), 2.95

3- (4 dhl or ophenyl ) -3-cycl obutyl - butanpate (d " 3.44
(< oy, | 3 o SN ateag i T R aaed

tert-butyl (2E/Z)-3-(3-amino-4-chlorophenyl)-

'H-NMR (400 MHz, DMSO-dy):
8 [ppm] = 0.05-0.11 (m, 2H),
0.27-0.34 (m, 2H), 0.64-0.75 (m,

CH. O 1H), 1.45 (s, 9H), 2.91 (d, 2HD),
Ha(3>k3 P 5.42 (br. s, 2H), 5.84 (s, 1H),
HC™ 0 6.70 (dd, 1H), 6.96 (d, 1H), 7.19
- (, 1H).

4-cyclopropylbut-2-enoate

12A

NH, LC-MS (Method 5):
R, = 1.35 min, m/z = 308

from tert-butyl (2E)-4-cyclopropylbut-2-enoate
m tyl (2E)-4-cyclopropy (M),

and 5-bromo-2-chloroaniline

Example 13A

Methyl 3-(3-amino-4-chlorophenyl)-4-methylpentanoate

NH

2

5 At RT, a solution of 6.77 g (26.7 mmol) of methyl 2E/Z)-3-(3-amino-4-chlorophenyl)-
4-methylpent-2-cnoate 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 solution 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  anoil



Met hyl  3- ( 3YEMFNE142%881 or opheny1) - 3- cycl obut yl but anoat e 51PGHEF2012/055474
(5.74 mol ) of nethyl

3-(4-chl oro-3-nitrophenyl) - 3-cycl obut yl buétenoat e were di ssolved in 50

m of ethyl acetate, and about 150 ng of 10% pal | adi um on carbon were
added. At RIC-M®é&Metbac)i Ry hdoahint e/anas56qM-HIEd vi gor ously under an

at nosphere of hydrogen at atnospheric pressure overnight. The m xture

\év\?:lpf)?g?e](cjl i%ﬁéﬁgﬁiggﬁﬁgﬂ%ﬁgbt@eﬁﬁﬁucp%ﬁé %{J g? %Iajll}nleﬁ% 150 (m, 1H), 2.44-

chr omat ogr aphy (B15 uobsceﬁdggeszrmhgdag pbR3 g6 LACKD! plsn;zaﬂgél eﬂmyﬂ 46 (s, 3H), 5.15-

acetate 20: Thi Vv, t he target product % of

t heory). c}k%( m?ﬂﬂgﬁ;&i %% %55@ R 7054 A AR 282 (MHI) "H NMVR
(400 Mz, DVBO0-4): 5 [ppnm :131(s 3H), 1.45-1.67 (m 411),

1.68-1. 77 (e BHwing cédpouflds wdrd obtﬁnéﬂgmao%(ﬁsl@% Sﬂrﬂfhes@@&ﬁﬂ]ﬁ}é hy5.0bscur ed

by DMSO signal), 2.66 (d, 1H), 3.43 (s 2H), 6.47

(dd, 1H), - 73 (d 1|_|\ 704 lrl 1|-|\

2012/ 139888%&1@?2012/ Omﬂﬁfbtmcﬁﬂ'e/&ﬂﬁﬁ% futdrani Ng ¢ wm@ﬁm d4&s
obt ai ned analogous]|y to Synthesis Exanple 48A:. Exanpl e

Narre/ St r uctfur e/ St afr al A a_49A et hyl

3- (3- am no-l- chi orlo }e f)n?’t(%g‘hm 4‘3?‘?’6%%6“3’ iEdstd e o) o rec
LC- M5 (Met Hod 5): = 1. 11 dinmthybgentamoa?r 0/ 272 (1\ 44+1) +.

o' Hrp-N VI Rpm 1 (400.506M—|zo , 3,H70S.803:6): 311), 1.28 (s, 311),
1.80-1.92 (m 1H),| 2.57 (d, 1H), 2.72 ¢d, 1H, 3.38 (s, 311), 5.15
(br. s, 21-}1), 6.48 (dd, 1H), 11?4), 7.04 (q, 111). H3c O
from met hyl|{ 3-(4-chl oro- 3- E':th ro 3, 4- di et hyjl pent anoat e

HC ] ° LC-MS (Method 7):
14A H,C” o R, = 1.26 min, m/z = 328/330
(M+H)".

NH,

from fert-butyl (2E/Z)-3-(3-amino-4-chlorophenyl)-
4-methoxy-4-methylpent-2-enoate

tert-butyl 3-(3-amino-4-chlorophenyl)- 'HNMR (
2 400 MHz, DMSO-d;):

S [ppm] = 1.24 (s, 9H), 1.99-

F F 2.17 (m, 1H), 2.19-2.40 (m, 4H),
2.46-2.57 (m, 1H, partially

. obscured by DMSO signal),
15A H3C>l\ 2.59-2.72 (m, 1H), 2.72-2.83 (m,
H,C © 1H), 5.24 (br. s, 2H), 6.42 (dd,
Cl 1H), 6.63 (d, 1H), 7.07 (d, 1H).

3—(3,3-diﬂuorocyclobﬁtyl)propanoate

NH, LC-MS (Method 7):

R, =1.28 min, m/z = 346

from zert-butyl (2E/Z)-3-(3-amino-4-chlorophenyl)-
(M+H)".

3-(3,3-difluorocyclobutyl)acrylate




CH3 S NH2 WORBBAMIBSBB80A and Exanpl e 51A Met hyl PCT/EP2012/055474
3- (3-am no- 4-chl orophenyl) - 3, 4- di et hyl pent anoate (enantioners 1 and
2) 5NH2 1700 ng (6.30 mmol ) of the raagrmate of nethyl

3- (3-am no-4-chl orophenyl) - 3, 4- di rret hyI pent anoat e (Exanple 49A) were
separated ijnto t enanﬁ rr& arative HPLCJon a _Chiral phase
[ col um: Ddi €8P r al paR™K t‘ill" e/ 'P?f BEpaterial 20 rrﬁPalﬁB‘EﬁlF‘@aphase

i sohexane/ i[sopropanot—955 (v/ v, ftowrate—20—m/mn—UvV—deteet+on:
230 nm tenperaturle: 1@@5@}ty131(ﬁ@nmﬁéclilabpl®bﬂai ned|in each case was
re-purified by chrjomatograp el (nobil e phase

cycl ohexang/ et hyl [|acet ate 1g¥).’f§%r bu%ﬁ BQ%OA (enangionmer |): Yield:
588 ng - §3 - R =7.21 mn; chem cal purity >99% >99% ee [ Col um:

Dai cel AY-H, 5 gm| 250 mMm x 4.6 nmm m)be phase:
i sohexane/ (|i sopropanol + 0. 2% di et hyl aof+e) 95:5 (y/v); flowrate: 1

m/mn; UV |detectijo tlenperfture: 30C . LE: t hod 5): Rt
T 018 i niz = 270 E‘%ﬁ R (400 Mz, DIVB%&/& Q‘[dpsérﬂ B
0.56 (d, 3H),16483 (d,H , 3, % 80- 1. O2R(-m 3dHn, mé D314 d,
, 2H), 16.48 (dd, 11-1),

1H), 2.72 (d 1H) .| 3.38°(s. 3H),
g’ 275 MEthanol . Exanpl e

6.73 (d, 1K), 7.04 (d, 1H). [a]D2
51A (enantijoner 2)|: 10 Yield: 499 . mnj chem cal purity
>99% >96. 1% ee [(Col um: Daicel AY-H 5 g, 250 nmx 4.6 mm nobile
phase: i sohexane/ (|i sopr opanol + 0 2% di et hyI amne) |95:5 (v/v); flow
rate: 1 m/imn; U\ detection; nm tenperature: [30C]. LC M5
(Method 5):| R = 1. f@@f?‘ﬁ*bum @Eéz)éf@rampﬁthlormg:\ﬂk NVR (400 MHz,
%8-26)9:2 f [ppm (= 0.56 (docydédropyfbuBBehddte 3H . 1.28 (s, 3H),

. 80-1. m

Example 17A and Example 18A

Methyl 3-(3-amino-4-chlorophenyl)-4-methylpentanoate (enantiomers 1 and 2)

5 By preparative HPLC on a chiral phase, 960 mg (3.75 mmol) of the racemate of methyl 3-(3-
amino-4-chlorophenyl)-4-methylpentanoate (Example 13A) were separated into the enantiomers
[colummn: 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 Y:
10 Yield: 315 mg

R, = 6.90 min; chemical purity >99%; >99% ece
[Column: Daicel AD-H, 5 pm, 250 mm x 4 mm; mobile phase: isohexane/(isopropanol + 0.2%

diethylamine) 90:10 (v/v); flow rate: 1 ml/min; UV detection: 220 nm; temperature: 25°C].



1H), 2.57 (WOX@/139888> (4, 11-1), 3.38 (s, 3H), 5.15 (br. s,PGHEP2012/055474
6.48 (dd, 1H), 6.73 (d, 1H), 7.04 (d, 1H). [aiD2o _c zy= 0. 270,

nmet hanol . Exanpl e 52A and Exanpl e 53A 20M2t-hyl

3- ( 3-am no- 4- chl orophenyl) - 3- cycl obut yl but anoate (enantionmers 1 and

2) WO 2012L0-3e8Ba8dNok SR G12306m4M4 = 2584M+Hphase [ col um: Dai cel

Chiral pak AY-H, 5 um 250 mm x 20 mm nobile phase: isohexane/ethanol

95:5 (v/v); 1 WV _de t 220 n t enper at ur e:

250 :  Exampe B PR ROy 5 i a5 49 3y SR Ty 1 Rem, 15, 244
cheni cal puI 56 5,199 YbscmQ9 %o BMS[CIM;IMIF’E 5@6&8}. Y- 369270, 1230 zmlsxm),s 15-
4.6 mm nob % ha?ll%hﬁ grﬁﬂlexane/ éet hanol 2% di et hyl am ne) :

(viv); flo Qbés /o8 td s dis (GA8Dnm terrperature 40C]
LCM5 (Method 5): Rt = 1.15 min; mz = 282/284 (M+H) +. 1H NVR

(400 MHzs DME@pUE)SA @ndmabmbr 73 1. 31 (s, 3H), 1.45-1.67 (m 4H),

1.68-1.78 (m 2H), 102.43 (d, 1H), 2.48-2.60 (m 1H, partially

obscured by Dl\(/isg) gnal), 2.66 (d, 1H), 3.43 (s, 3H), 5.16 (br. s,

2H), 6.47 ﬁfm673(d, 1H), 7.04 (d, 1H. [a]D2 = -2.3, c =

0. 450, net hanol Exanpl e 53A (enantioner 2): Yield: 489 ng 15 R =
7.85 mn; cn,emma;hnnpu{ehﬁw@&w@gwg&%%%[cm um: Daicel AY-H 5 um

250 mm x 4. Em] bi ] e_phase: isohexane/ (ethanol + 0.2%

di et hyl ami n@%‘? g ?atc\‘?y <>P"Hrr-‘r 8% 23t B A 4 pminmabile nhage fsobereniisoprpanpiyt 0.2%
t enper at ur edletﬁﬁg'-mei 3D (7/v): 310 rat: ﬁan?rS@V &%h@ﬁ@ﬁo nr@% rﬁur’é%c’c :

201- (4- Chl or ophenyl ) prop-2-en-1-one C

3-chl oro-1- I(e4 chl oroph JOIﬁzthropan 1-one vvere d| ssol ved |n 900 m  of

acet oni t%i 1 S My @Methedd) it =% ). (295.5 mol ) of

triethylam ne were then slowy added dropwi se to the solution

(exot her mal '"HRRG {400) M DRASC- 9? 89gid) Qro.dag, ?Tge@ﬁ?t(ﬁe%ﬁfiﬁéif’@o (m, 1H),

solution - 85 - was stirred a roomterrperat

litre of wed&#250fi IH vpwurst bSO @lg@ﬂ)aﬁé'f’éﬁﬁ (lablﬁblﬂﬁ%@ Tif(mpTH), 3.46 (s, 3H),
saturated s |0 d to the reaction

m xture. Thfgﬂjp asgﬁ wﬁeir{g%ségg%#gt ég S\é\ﬁiq%r ga hase was then dried
over magnesi um sul phate and filtered and the f| |trate was

concent r at eexamplelI8ess. The crude product obtained was purified by
5chromat ogr aphy on silica gel (about 1.3 kg) (nobile phase

cycl ohexanes ghiaw.s -ﬁ)ﬁg—t]\?]tf-@is@-lgléthox-l}ﬁé-n%yl)anﬂine

i
(IZH
O

3

Cl

o
H,C”

Under argon, 12.62 g (316.16 mmol, 60% in mineral oil} of sodium hydride were suspended in
250 ml of abs. DMF and cooled to 0°C. 32 g (126.3 mmol) of 2-chloro-5-iodoaniline, dissolved in
80 ml of abs. DMF, were then slowly added dropwise, and the mixture was stirred at 0°C for 30
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



gave 45 g oVQHB2414P&$8t product (91% of theory). 111- NVR (40PGIHEP2012/055474
DMSO-d6): 8 [ppm = 6.02 (d, 1H), 6.36 (dd, 111), 7.34-7.44 (m 1H),

7.63 (d, 1H), 8.03 (d, 2H). Exanple 55A -63-

10( 4- Chl or ophenyl) (2, 2-di fl uorocycl opr opypnet hanone Under argon,

91 g (546 neephrptedbiflanddhe Muos@pihesaywa) e RxZackdd- tﬂ,ree Hﬁre tEmed A thOd ikt e@her The
mol ) of sod| m fl uoride and 2. 10. 92 mmol 6-di-tert-butyl

14
4- met hyl pheffdt “W-} R EE ﬁFSiVFFreag‘?di TEF Raghrsiue. sy RtédAﬁffrafleattOBa ti'f(?el"ent was
and sti rr edreplovddinder rolgRed ﬁﬁebﬁlﬂ: ﬁ“@d’ crﬁdenf!rﬂduc%btﬁﬂed WsShunftd 955chromatography on
tenperature of 110-125C, 183 of trinmeth

2, 2-di f | uor 84284 ém?%smhsﬁowylﬂy%%ﬁt’%ﬂﬂsé aﬁ%?te @Hén’fl’sﬁ GE 9a&j %‘e title compound
dropmﬁsesov?a%@ﬁﬁ@52?d of 30-35 mn to the solution (careful:

evol ution of gas) ter the addition and the evolution of gas had
ended, the reaction solution was stirred for another 20 mn. After

cool i ng, theCPEARSRAT W Bt Ul & WBsZa1d04/ 48D (it ever al litres of et hyl

acetate and extracted with saturated aqueous sodi um bi carbonate

sol ution. 2@ Nhm d,

i ed over B P o B e s P PRe B P22 . i,
concent r at et24-638f.2&8s. The crude product obtained was purified by
chromat ography on silica gel (about 2 kg) (nobile phase
cycIohexaneﬁgﬁ%gézﬁgetate 10:1). This gave 63 g of the target product
(53% of theory 1H—NNR (400 MHz, DMSO-d6): 8 [ppn] =
2.04-2.14 (m_ 1H), 21-2.31 (m 1H), 3.98-4.09 (m 251H), 7.65-7.70

(m 2H) 10 8. FelBas4- @e(hm(ybzml)a@nahﬁpléomlmmtlhwthylcyclopmpyl)methanone

(22) - 3- (4-chl orophenyl) - 3- (2, 2-di fl uorocycl opropyl )acryl ate and WO
2012/ 139888PCT/ EP2012/ 055474 -86 - net
(2E) - 3-(4-chl orophenyl)-3-(2, 2-difluoro chﬁrropyl)acrylate 2.2 ¢
(60%in mneral oil, 55 mml) of sodiumjhydfisde were stirred with 20
m of THE and then filtered off with s ion..and the filtercake was
washed with 20 m of THE. Under onD”th i um hydride purified
in this manner was introduced intlo 200 mni The m xture was then
cooled to 0C, and 10.1 g (55 mmo 2f~

(di et hoxyphosphoryl ) acetate, dissol
After warmng to room tenperature,
another 1 h. 5.15 g (19.73 nmmol ) of
(4-chl orophenyl) (2, 2-di fl uorocycl opropyl ) net ha
were then added dropw se. After the addition fad gnded, the sol ution

was heated to reflux and 10 stirred for 2 h. $ol uti on was then
cooled to 5C, and the m xture was poured into~00" m of ice-water.

The phases were separated, and the aqueous phase was then extracted
three nore tinmes with tert-butyl nethyl ether. . he conbi ned organic
phases were washed successively with 1 Nlhjuﬁbchlorlc acid and

sat ur at ed sodlun1chlor|de solution, dried over sodium sul phate,

filtered a concentra 0 dryness The crude product obtai ned was
purified bgﬁi@ﬁF 880 4P 7pﬁ 13R7 ghpel} of &@101%51%38ﬁﬁ@ls%ﬁs%oxybenz}’l)anﬂme were
cycl Ohexanﬁflﬁbﬂ%’d irac@t @t 6f PAF hnd woold ) -78°(her d5/ i [1%@’7%1%01%{‘ 15 2 M solution of
isolated in separated form This gave 2.23 g (37% of theory)

met hyl  ( 2E)SOprqpyloeagnesivep slaydg ingdipthybethrt were termy e v radgarl yrapww aflke reaction
glngl 30%533/5:3'3@{1%05%; théh:v'gl'bﬁyeQrEnﬁE@ttbyhO‘{@gﬂd Skl £RT QRPEMD 17 4P, 2 ¢
(2E) - 3- (4- dllﬁ} ?egwanyfwy mlqozcyﬂuﬁmem}cmdympmmﬁypwdy|[&t 8hinR0! b+ MR CHem.

400 MHz, 0

ST (m d@ﬁo%)?tg ié%lp%gg“ )8&1%0%%1 by nlill_%r?a )%‘ﬁ%hf%%to(”@ %‘11561&21"’01’“”33
6. 42 (d 11t9)the ZeatGoxy diOlllﬁH) Tlﬁ BBctiod, mMd)re dUbiteg| was then slowly warmed to room
(22)-3-(4- ‘%E}Lﬁerrﬁ%%ﬁls)mﬁa (ag ’tl'?s g'x:r}cplex%% 8¥er.!118 r 98 mao%ra%l 1%é—gold saturated aqueous

20 ammonium chloride solution were then added to the reaction mixture. After separation of the

ITHE wer e added.
an was stirred for

one in 50 nl 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



11-1- NVR (486 RHZ/1388880-d6): S [ppn] = 1.83-1.96 (m 1H), 1. PCEDR12/055474
(m 1H), 2.76-2.88 (m 1H), 3.51 (s, 3H), 6.10 (s, 1H), 7.23 (d, 2H
7.46 (d, 2H). 25 Exanple 57A Met hyl - 64 -

3-(4-chl orophenyl)-3-(2, 2- difIuorocyclopropyl)propanoate WO

2012/ 139888pedidcbRihed 9155 fied cB:ématopashisRBl r&M'sﬂwa gel (mobile phase cyclohexane/ethyl
3-(4- chloro henyocﬁ ﬁh uor ohexanoat e 1000 3.67 'mol ) of

met hyl (22) 298tarAl0h Hrsgave Ay 1] 8 3%2fﬂﬁﬁﬁﬂPﬁ@?ﬁ@?%ﬂ%ﬁ@%bypacryIate

were 5 dlssolved in 75 m of ethyl acetate and hydrogenated in a

cont i nuous- Ltqwsbu&h&ggnﬂpipﬂhﬁﬁp@hﬁhﬂ@m@ f from Thal es Nano,
Budapest) fitted mnth a catalyst cartridge (10% pal | adi um on car bon)

at a flow rate of m /mn and at roomtenperature and at nospheric

pressure us%%&ﬂ%d@ﬂz D¥ip@isk RdPrlat £i78W- e gBnd- 3. ?ﬁ)@ﬂpl?éf)i bAY (s, 3H),
the reacyi omsmsxsmr 1992 400BRS(, uB, o0 3ynder), 7@%%%}%{%37%%[?57 k.

gave 980 ngy of a product m xture consisting
3-(4- chIorthenylg 3-(2, 2- d|f|uorocyclopropyl)propanoate and net hyl

3-(4-chlor , 5-di fl uorohexanoate as a colourless oil. GC M
(Method 6): RE = 5.38 min; in/fz = 292/294/296 (M+NH4) +. Exanpl e 58A
Met hyl tert-Butyl (2E/Z)-3-{3-[bis(4-methoxybenzyl -4-chlorophenyl -methyl
3-(4-chl oro- 3- nltyt r(opﬁ)enéo 3( 2, ch' Frllzgo)ermongg]c Sp(r)rglpj)ycn 6ro&)§rrl1e(gaytcgdfgmﬁ¥l\)

nmet hyl 3- (4m€HN6ro 3- nltrophenyl) 5, 5-di fl uor ohexanoat e NO2NO2 610
ng of the m xture consisting of nethyl
3-(4-chl orophenyl)-3-(2, 2-di fl uorocycl opra
3- (4-chl orophenyl) -5, 5-di f | uor ohe ?Qoa e (I
20 in 12 m of dichloronethang @an

of nitroniuntetrafl uoroborate were_t hel
After the addition had ended, Hibe réhcti-
88 - 0-10Cfor 1 h. The m xture wa
tmmmauueamiM|HedattMSH@
reaction mxture was then added t%0 abo water, the phases
wer e separated and the organic phase S Ner nmagnesi um

sul phate. The solution was concentrated by evaporation and the

resi due obtained was then purified by chromatography on 5silica gel
(rmobi | e phase cycl ohexane/ et hyl acetate 20:1). T yave 637 ng of
the m xture of the two target conpounds.

)- propanoate and net hyl
4 g%se 57A) were dissol ved
'3 351 ng (2.65 nmol)

ittle at a tine.

was stirred at -
arned to room

f her 2 h. The

0
H,C”

10 0.84 ml (3.57 mmol) of tert-butyl (diethoxyphosphoryl)acetatc 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-methylcyclopropyl)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 E/Z isomer mixture

20 (74% of theory).

LC-MS (Method 7): Ry = 1.67 min (isomer 1), m/z = 548/550 (M+H)"; R, = 1.70 min (isomer 2),
m/z = 548/550 (M+H)".



GC- M5 (Met hSW B312/1R9888 6 74 nin: iz = 337/339/341 (M-NHA) +. BSEMEBR@I2/055474
59A Met hyl

3-(3-am no-4-chl orophenyl) - 3-(2, 2-di f | uoré&cycl opr opyl ) pr opanoat e

10and met hyl 3-(3-am no-4-chl orophenyl)-5, 5-di fl uor ohexanoat e 640

ng of the nExdmwle22&nsi sting of nethyl

3-(4-chloro-3-nitrophenyl)-3-(2, 2-di fluorocycl o- propyl)propanoate

55 15 er 01 B GO O WP e B R H et S P0G s Dpropanste

pal | adi um on carbon (10% were added. The reaction m xture was
stirred vigorously under an atnosphere of $ygrogen at atnospheric
pressure overnight. The m xture th@n fiViened through Celite, and
the filtrate obtai ned was evapic gﬁ t drypess.? The crude product
was purified by chromat ograph | L% '
cycl ohexane/ ethyl acetate 4: 1¥'3 CThi @gave 361
the two target 20 conpounds. LG MS (dvethod 5):

At room tenperature,

290/ 292 (M+H) +. Exanpl e 60A (+)+E @
SN oWy to 287 ¢

(3R)-4,4,4-trifluoro-3-nethyl butanoate
133 i (1 82 nmol) of thionyl chloride A

(1.65 nol) of (3R) 4,4, 4-trifluoro-3-nethyl butan0| acid [A. Cerlach

and U. Schul z,” Speciality Chenicals Mgazi ne 24 (4 37-38 (2004);

CAS Acc. - No. 142: 179196] in 580 m of ethanol. daction 5

solution was then heated to 80C and stirred at terrperature for 2

h. The m xture was then cooled to roomtenperaturey 250 m of water

were added slowy and the m xture was extracted thiee tinmes with in

each case 150 nml of tert-butyl methyl ether. T‘que@rrbl ned organic

phases were dried over sodium sul phate. After tration the sol vent

was renoved under reduced pressure at 30C and a pressure of 300 nbar.

The crude p e :

10t enper at u{qug%k%%@cm'ld@l ?ﬂ%@éél%g%ﬁés %]%O%WFT %9%3}?00 n% Yo yialyy charged,
the title c¥ipeaiddasmed @fUF’@'leWHgE/ZD-ﬁdﬁi[UIS(4ﬂﬂ.etﬂoxl}chﬁzﬂ)hﬁﬁ1d§/|42chlor0phenyl} -3-(1-

%g 263682 I%%H}l%cﬁp%o%{g%ﬁgﬁ @m§§f riet%agﬁg waf)e a% a,{}ggr?:l\%ym‘)e \(fzis)an at room

1.19 mm m temoperdiget. Aﬁbr abbﬁt{ 10, rﬁ)ﬁothsre%@alyeak ewl@lioh bf gaedohdiel witDeaemb&ature

? (]j_ ;A\aSEE 2?, |e Ofr_e e éﬁ S|1 11; %ljnolrcg b f‘jﬁ’dng? hﬁé}pﬁﬁiﬂﬁigés gepﬁﬁlp {50 r}élég W %?}}:eﬁ;tmn had ended,

pal | adi um( 1Il))m]a0:f'ezt adrﬂaﬁﬂdqﬂc%és Brfoni(uh . oﬁlfbnﬁmd)l)m&lf and 20 ml of dichloromethane were

202-di cycl o osphi.no-2' 4/ \, N- di net hyl am no) bi phen wer e
initial ?ld; c%ﬁ?%{é’ofﬁ? ﬁfl%%‘ﬁonrﬁ“x&“ iﬁ‘ﬁf&ﬁ%ﬁ@hﬁ%ﬂ ‘ﬁ%*rfgen %PBafste%Of f(aad the aawpoup phase
of a 1 M sokastdxeictad thiek vrélimBex BRI A EHss hboRZ 1 18] bididHisrbfethane. The combined

organic phases were dried over magnesium sulphate and concentrated under reduced pressure. The

the m xture of
0.98 mn; mz =
Cl

product was isolated 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)propanoate



- 90 - wereRUAUF PR y, and the reaction sol ution was then BET/EP&R2/055474
at RT for 10 m n. The reaction solution was then cooled to -10C, 7 g

(38.0 mol ) of (+/-)-ethyl 4,4,4-trifl uor@-3- nmet hyl but anoate were

added slowy and the m xture was stirred at -10C for 10 mn. 5 g

(29.2 mmol ) of 4-bronotol uene, dissolved ist+»0 mM of toluene, were

then added dropw se, and the reacigpn g sol' n was warned first to

RT and then heated to 80C. The, ﬁre was t|rr3ed at this

tenperature for 2 h and then cdo ’ 2 red overnight.
After the reaction had ended U@r@nltd?ed By TL Dhi | e phase

cycl ohexane/ di chl or omet hane 2:1), the reactio xjure was filtered
t hrough ki esel guhr, the residue was washed repeagedciwi th ethyl
acetate and di chl oronet hane and the conbined filkrates were
concentrated under reduced pressure. The crude N"zproduct obt ai ned
was purified chronatographlcally on silica gel (nobile phase

trol > 3:1).. Thi
S S A I b b B b o
i1 g e (i o3
m . 220 (21514068 g) 55 20 chipugnb s e i buiepiappdiay DR wreiheg 3pged, nd
t), 0.765 ( 21;112 EElalctlcﬁi)soluﬁ?& Wi diMel Bﬁdo&)&mﬂ%aturéfo%@ WA refdtibn Tisddre W(amtdded

(di astereong fIt—423 mn, mz = 275 I\/Hrl—? (rlastereorrer .
Exanpl e 62 AOEL[O saturated aqueous’sodium bicarbonate solution. The phases were separated, and the

(3R -4, 4, 4- thhbcfds USHak ?Wamgﬁf lexidadid TSN WoRNGIMEL ) B %‘%E}? case %l\aoub lé) ml of

(di astereonmer m xture) H3C-I CH3 20 Preparation of solution

argon, 16. 3diphlorgmethan. \iheorambingd eypani¢ tohpsgmn ws(admdh«ywedumagtlesmmesuimate and
;g:jugng \(’\ﬁ{)&g%@lﬁ%ﬁ&i )uﬁ&br r%cgl)gecf GSSRIQCTE&QBHM? Qi ol RCRLQ B AL & %)I’eparatlve
(3R) -4, 0 4-RE ?E’LGém@blgmhe%emqtmgl&m dhisgpwsH| medf thatadgdt produof (34% of theory).
tol uene, were added slowy; during the addition, it was nade sure

that a tenﬂ%@fﬁ’(&@etlﬁ;dﬂjiggl%ﬂ%z ﬁ@?gﬁgm The sol ution 25was t hen

stirred for another 10°mn at at nost -91 - RT in 10 nil of

t ol uene, anﬂ@ﬁ&éo 33 mol ) of palladiun(1ll) acetate and 269 ngy
(0.68 nmol )E ycl ohexyl phosphi no-2' - (N, N- di et hyl am no) bi phenyl
were added. The solution was stirred at RT for 10 mn. First, the
cool i ng batB.Ms.h8&! Sol ution B was then sl owl y
added drOpWI@SG 5 toﬁg}(g)ﬁ%ﬁl)&%mbﬁ vvﬁhs still cold. The conbi ned
solutions were then slowly warned to RT and stirred at this
tenperature for 1 h. The reaction sokuyion was then heated to 80C
(internal tenperature) and stirred atYthis tenperature for 3 h. The
reaction solution was then slowy coolled to RT and stirred for
another 12 h Finally, the reaction 1g= exy@as filtered through

| ci esel guhr, the residue was washed repgatedlly with tol uene and the
conbined filtrates were concentrated 10

(rmobi | e phase cycl ohexane/ di chl oronet hane {1Q: 1-> 4:1). This gave 2.35
g (79% of theory) of the title conmpound. 11-42-NWR (400 MHz, DMSO- d6,
5/ ppm: 0.76 (d, 2.13H), 1.11 (t, 311), 1.17 (d, 0.87H), 3.07-3.30

(7 ml 5 1 % 1])257 ‘?Ulﬁl@r Ql_l%)n Qnd7£19 —’1 0‘% E? r%( (q %?_g) rrﬁll{(%)’ @4%@0?%&?{}}8@3}’& Zg'r]déyl)_meéhaggne were

mn, mz = azdresl séwnlmmﬁt(mﬂ dgpeqeetm@rmm)c AciR, Tre r@ac86nh mixnyre whethen 2Ry warmed to

(M+H11) + (disast

(3R)-2-(4-ch grﬁ{l)g enyaf)%ﬂlﬁ %ﬁ&%{%@[gf T uoro? aé%urrlg'zf PR?I TERFIQ Sption was then added with

(di ast er eorstigmgrip xdpout eqo mUbf ic@@Ree Tais adsuibal i0 fhesptdifitation 6f a dHidaolid which was
i.t hi a2| de in

ol none wer e fony el e Btk e, R il obmerdfhisaupmer vas

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-H)"



(6. 84 ol ) V329243 &BE| ohexyl phosphi no- 2' - (NN- di net hyl ani no) bPEHERS912/055474
wer e added. The solution was stirred at RT for 10 mn. First, the

cooling bath was renoved from sol ution A67Sol ution B was then slowy

added dropwi se to solution A which was still cold. The conbi ned

sol utions m)é{cmemos\mwnm&md@ea [ban]RT 185d.15 (8 KHD, @pbza;oz@msﬂ) 797 (d, 1H),
tenperature %@d }9 %Eﬁ%».ﬂﬁgcu on solution was then heated to

(i nternal % a{ r% tirred at this tenperature for 3 h. The
reaction solution was then slowy cooled to RT and stirred for

anot her 12 The fohevingastpoand whsdbiedwadodonslatd Synftichit Bxashid faough
ki esel guhr, the residue was washed repeatedly with tol uene and the

at ed underreduced pressure. The

conbi ned fipjtrat C;’ were—ecohcentratea—uvnhrder—+educed

crude produdisanaipleli ned mmemfucfur@ﬂtzﬁ-hﬁ%ﬂﬁfe@ﬁl aphi g ﬂnlab_(m&ﬂ dﬁta' ica gel
10( nobi | e phase cycl ohexane/dichl oronethane 4:1). This gave 27.4 g

5 el S T L0 T

1l 0\—|

4.45 min, mz =
294 (M (di astereo Rt = dhe@omen, nfz = 294 |(M + (di ast ereoner
2). The fol|l owi ng corrpounds were obt ai ned anal ogougly to Synthesis
Exanpl es 61A and G3A: Exanpl exMNgne/ Structure/ Startijng material s

Anal ytical |data 64A CH3 411 J e hyI
(3R)-4,4,4-|trifludro-2-(4-isop opyI phenyl)- from
1- br ono- 4-i|sopr opy|l benzene ety
(3R) -4, 4, 4-t ri f | ugr o- 3- met hyPbut o
(Method 1):| RBBA 4.61 min, mz =
inM mz =302 (M| (diastereoner 3 - Exarrrgﬁ _
Nane/ Structjure/ Starting nmaterials A alytlcal data - F%)I'
(3R) - 2- (4-tlert - butlyl pheny1) -4, 4, 4- tNO§ | uor o-

3- et hyl but anoa¥IS (Meth(r)l%7)GC VS
|vr (di ast er eqBe+ 111) miRRm/z =242 64

from (4-chlorophenyl)(1-fluorocyclopropyl)-
methanone [preparation according to

DE 3704262-A1, Example (II-1}]

5 Example 26A

tert-Butyl (2E/Z)-3-(4-chloro-3-nitrophenyl)-3-cyclopropylacrylate

CH, O
H3Cﬁ\
Y
H,C” O
cl
NO,

13.5 ml (57.6 mmol) of fert-butyl (diethoxyphosphoryl)acetate 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 (443 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



3- met hyl but }OF /139883 ac- M5 (Method 1): H3C R =
317 H3C Sl (Mt H (diastereonmer 1); 65A Rt =
317 (MtH) (di ast ereoner 2). M5 (DClgg- mz = 33

10

4 83 mi nPCHIEP20812/055474
4 85 mn, nfz =
4

aqueous phase was extracted three more times with ethyl acetate and the combined organic phases

were dried over magnesium sulphate, filtered and concentrated to dryness. The residue was

purified by chromatography on silica gel (mobile phase cyclohexane — cyclohexane/ethyl acetate

40:1). This gave 13.4 g of the target product as an E/Z isomer mixture (93% of theory).

MS (DCD: m/z = 324 (M+H)*, 341 (M+NH,)".

"H-NMR (400 MHz, DMSO-dg): § [ppm] = 0.32-0.39 (m, 0.5H), 0.51-0.58 (m, 1.5H), 0.79-0.87
(m, 1.5H), 0.88-0.96 (m, 0.5H), 1.17 (s, 6.75H), 1.47 (s, 2.25H), 1.73-1.82 (m, 0.75H), 2.81-2.90
(m, 0.25H), 5.84 (s, 0.25H), 5.88 (s, 0.75H), 7.43 (dd, 0.75H), 7.59 (dd, 0.25H), 7.72-7.78 (m, 1H),
7.81 (d, 0.75H), 7.95 (d, 0.25H).

The following compounds were obtained analogously to Synthesis Example 26A:

Example Name/Structure/Starting materials Analytical data
tert-butyl (2E/Z)-3-(4-chloro-3-nitrophenyl)-
3-(1-fluoroeyclopropyl)acrylate MS (DCI): m/z = 359
(M-+HNFL)".
CH, O F 'H-NMR (400 MHz, DMSO-
ia% . _ d): & [ppm] = 1.01-1.10 (m,
27A 3 2H), 1.19 (s, 7.74H), 1.31-1.41
Cl (m, 2H), 1.51 (s, 1.26H), 6.13
NO, (s, 0.86H), 6.77 (s, 0.14H),

from (4-chloro-3-nitrophenyl)(1-fluorocyclopropyl)-
methanone and fert-butyl (diethoxyphosphoryl)-

acetate

7.55 (dd, 1H), 7.81 (d, 0.86H),
7.84 (d, 0.14H), 7.95 (d,
0.86H), 8.29 (4, 0.14H),




04Nitr. fPGMOUZHPBRB- 4-tert-butyl benzene and et hyl PCT/EP2012/055474
(3R)-4,4,4-trifluoro-3-nethyl butanoate et hyl

(3R) - 2- (4- ehl or o- 3- met hoxypheny1l) - -69 -
4,4,4-trifluoro-3-nethyl butanoate H3CO 66A C 0 GG M (Method
DR, =3 'ﬁﬁmﬁ@ m z ﬁ*a%%ﬂtl?{l%?ﬁre/&a&%g materials Analytical data

ethyl (2E/Z)-3-(4-chloro-3-nitrophenyl)-
3-cyclopropyl-2-methylacrylate

0 MS (DCI): m/z = 327
M+NH,)".
H3 C/\ o VZ ( )
28A CH, LC-MS (Method 7):
Cl
R;=1.26 min; m/z = 310
NO, (M-+H)".

from (4-chloro-3-nitrophenyl)(cyclopropyl)-
methanone and ethyl 2-(diethoxyphosphoryl)-

propanoate

Example 29A

tert-Butyl 3-(3-amino-4-chlorophenyl)-3-cyclopropylpropanoate

CH, O
oS
H,C” Yo

Cl

NH,

5 200 mg (0.62 mmol) of fert-butyl (2E/Z)-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)".



IF from a3 B398 or 0- 2- met hoxybenzene and et hyl PCT/EP2012/055474
(3R)-4,4,4-trifluoro-3-nethyl butanoate WO _
2012/ 139888PCT/ EP2012/ 055474 - 94 - Exanpide Nane/ Structure/ Starting
materials Analytical data ethyl

2- (4- chl or cESxipdé B4 pinkRyapld3va 4-tri fl uor o- 3- et hyl but anoat e Cl
(Method 1): OCC-MS Rt = 4.81 min, mz = 308/ 310 67A

tert-Butyl 3-(3-amino-4-chlorophenyl)-3-cyclopropylpropancate (enantiomers I and 2)

CH, O
>N
H,C” O

Cl
NH

2

By preparative HPLC on a chiral phase, 500 mg (1.69 mmol) of the racemate of tert-butyl 3-(3-
5  amino-4-chlorophenyl)-3-cyclopropylpropanoate (Example 29A) were separated into the
enantiomers [column: Daicel Chiralpak AZ-H, 5 um, 250 mm x 20 mm; mobile phase: iso-

hexane/ethanol 90:10 (v/v); flow rate: 15 ml/min; UV detection: 220 nm; temperature: 30°CJ:

Example 30A (enantiomer I}:

Yield: 237 mg

10 R,=4.91 min; chemical purity >99%; >99% ce
[Column: Daicel AZ-H, 5 pm, 250 mm x 4.6 mm; mobile phase: isohexane/ethanol 90:10 (vivy;
flow rate: 1 mi/min; UV detection: 220 nm; temperature: 30°C].

LC-MS (Method 5): R, = 1.23 min; m/z = 296 (M+H)".

'H-NMR (400 MHz, DMSO-dy): § [ppm] = 0.02-0.10 (m, 1H), 0.16-0.25 (m, 1H), 0.27-0.36 (m,
15 1H), 0.45-0.54 (m, 1H), 0.85-0.98 (m, 1H), 1.28 (s, OH), 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, D).

[0]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/cthanol 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)",



0 (M (di aste& EYrds33g; FR =484 mn mz = 308310 FPCI/EPRQR/055474
(di astereoner 2). from 4-brono-1|-chl oro-2-nethyl benzene and et hyl

4,4, 4-trifluoro-3-nethyl butanoate Exanplle 68A Et hyl

(3R)-2- (4-et hyl phenyl)-4,4,4-trifluoro-3-nethyl butanoate

(di ast er eon#- Nmmoe\mz DI\BQ@—déb B[pdrd4= 4.0200b XmO iR ohsMﬁO(inutleowo_% (m,
l'ithium hex t hyl di s qu ne were cool ed t nd a

sol ution of (945 %6“?3%?308 (Iﬁf Hh 1) G, 9, 259013 (m 1H) 145292 (m, 2H,
(3R)-4, 4, 4- parmafliylb@ﬁdareawmms'd)bigﬂaamal @:rld"lzﬂﬁsms(&i 1ﬁp%.64§@|1ﬂ6,%6%§1ﬂ).
added dropw se. The m xture was sti rred f 10 min dc, “a

sol ution, prepgred beforehand, of 3.92 g (21 18 mmol ) of

1- br ono- 4- ety | BaRELns =~ OLE8: rﬁij 49l-49 mmol ) of palladium(l1) acetate

and 404 ng (1.03 mml) of 2'-dicycl ohexyl phosphi no- 10

2- (I'V, N-di netdinhianrao) bi phenyl in 20 nl of abs. toluene was then

added dropvm se. e resulting reaction m xture was then stirred first

at RT for [}_ﬂaggthen at 80C for 3 h. The m xture was then

concent r at eﬁ’r P-4 '@H%R?eddc%?ré@?ﬂ}‘l@‘éhﬂ“QfP@C}OE@PHQFéOW@atQ aken up in

ethyl acetate and added to water. The aqueous phase was re-extracted

with ethyl acetate, and the conbi ned orga phases were washed with
saturated ammoni um chl ori de sol uti ?—P aBd S

sol uti on, H30>’\

384 mg (1.12 mmol) of fert-butyl (2E/Z)-3-(4-chloro-3-nitrophenyl)-3-(1-fluorccyclopropyl)-
acrylate were dissolved in 12 ml of ethyl acetate, and 38 mg (0.17 mmol) of platinum(IV) 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-HPLC (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
oS
H,C” o

Cl
NH



15dri ed ove MEYRES?Eh sul phate and concentrated under reduceRFT/EP2012/055474
pressure. The residue gave, after chromatography on silica gel

(nobi | e phase first cycl ohexane, then grddi-ent cycl ohexane/ethyl WO

2012/ 139888PCT/ EP2012/ 055474 - 95 - acetate 200:1 -> 50:1), 3.051 ¢

of the titl Metmogdound (64.9% of theory, diastereoner ratio about

3:1). LCGM (Method 4): 12, = 1.52 min, mz = 289 (M+H)+ (m nor

di ast er eonei’3 mg, 24432 Imrbel) off faz-bify? 3-63-2819 o4 MirldEoph 6B B-cyd B st RdREiFB ahoate were

511 1- NWR (400 di ast er eqner

113 (? soé\igﬁl il aoD%o (e&y}%ﬁgg?é gﬂ%@hglo%gvaf OXQWate%&QHiagogfnﬁﬁ?mg of 10%
1H) 3. 67 (phlladibn, onFaidon 4eikbadfied. AZH, thé rékbtioh BiktrdWwasdtired 7111&5'&17 al%‘loslahere of
(m 2H). The fol | ow ngspﬁ npounds were prepared in a simlar

from ( +) et PYFO%eR B UmASPRETICRTES TG P?S%mﬁlétt A BUrtus A @emiipred @it thm“gh Cehte and

appropri at ethp m@yd wiy Qfidedesed ﬂlﬁeﬁ"éé\fﬁ@é SreQ8A. 'Eﬁehﬁ&bduct was isolated from the residue by
(3R)-4,4,4-trifluoro-3-neth -vi nyl pheny| ) but anoat e

(di astereo MRIFPARRE R ey P Cdl‘n%é PN@F H%F(‘]Dnl'ﬁl ef‘ﬁtsf) Zlf his/pars A7 mg@f hegggptrpompound
in each casgo%r}jf;heu 86 (M. 11-1-NWMR (400 MHz, DWVBO- d6):
maj or di astereorrer [pprr] 0 79 (d, 3H), 1.12 (t, 3H), 153. 22-3. 32
(m 1H), 3731\/& (m 2H), 5.28 (d, 1H), 5.84 (d, 1H,
6.72 (dd, 1HyM{ %horiSzloRtﬁﬁﬂzmﬁ mf.tﬂ%wﬂ%ﬁ)(m 2H). Exanpl e 70A
Ethyl (3R)-4,4,4-trifluoro-2-(4-fluorophenyl)- 3-nethyl but anoat e
(di ast ef@OMBLNVIR {460 Wiz, DIGO- { 6RNTH By W7 =

1480 ez, DGO 4 %Mﬁ V@h'&?%{}ﬁy)mﬂ?%g%ﬁpgﬁa?grﬁﬂ(m, 4H),

278 (M (mnor di astereoner)
di aster eome]r §4-2.05 (m; BRI ((dIDOHM-wI fDﬂ;fB(Dladl@) 2. jdy 1H), 2sM tde dHRr5.1385.22 (m,

[pPM] = ﬁ{fg%@aéi%ﬁ%g&éq%%l%ksqﬁz .30 (m 1H), 3.79 (d, 1H),

401414(m 43747(m 2H). Exanple 71A

Et hyl

(3R) - 2- (4- cHeihodB3- | uor ophenyl) -4, 4, 4-trifl uoro-3- rrethyl but anoat e

(di astereomer mxture) H3C.1 GC-Ms (Method 1): R 4.33 mn and

4.36 mm i nAedth easdution/ of <1881 g XP.6 141 Gurtidd) WRte(rﬂ@@yll\/Blz(;’,-aﬂhB@-dﬁ()rbphenyl)

r3m-13 Zr 3d!13§_1523§]5}%fﬁ{y1a§§%%@ ?—gb 11]"9‘? of % 81%1’1% vli_% a(lgieqo g)l%% ]g@ Ifll;l%)l? ?frﬁnagnesmm
1H), 7.51- TtuBdngsamd 2fdw. gréinsaafppddine’ Zhe Eirlhichetion mixture was stlrred at RT ovemlght and then
E 252)&26[ 4- (added 0I I}v!’:ltlélro erxn%cé&?rlelggc{ ‘%X'e}@[‘ gc%yalte] Tﬁé Aérgimlcrﬂhfasl,eu\gz{sowa?)shggs w1tg 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 (2£/7)-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



- 97 - 1. 5% QP 18B8/np1 ) of et hyl PCT/EP2012/055474
(3R)-4,4,4-trifluoro-3-nethyl-2-(4-vinyl phenyl)butanoate, 23 ng (0.55

nmol ) of sodium fluoride and 24 ng (0. 11-Mnrol) of 2,6-di-tert-butyl

4- et hyl phenol were heated to 110C and stirred for 5 mnutes. 1.9 m

(9. 38 Mol ) oetnight.i sfdrhopbligl tylrodn Zentfiefdturar dbout ﬂ) ml of ethyl acetate were added and the

2- (fluorosul phonyl.) acet at e n s d dropwi se, and th

m xture was" 8‘?1 Op UGG WSy tg?f ?%jf; %ﬁ)e?ﬂuﬁ 5@6‘51"5 A’ 8 tai%‘i?“ﬁ)POt@%EJm fluoride
af t er about scB@iof The réﬁ‘ultﬁ\.g nfiRGlei Wi stifed ASTOUSBRE I RinkH, Thepichs@dpbrd sepRra@b, and
ethyl acetate and saturated agueouys sodi um bi carbonate sol ution, the

organi ¢ pha 8 aghrQusbiase vias Bgn GYFacted fye oE Ames paig ik each rrss U P g af @hy! acetate. The

filtereds angbntaita @RahRiphsket e WaBRESKith BuCSIEL oS é&ﬁh‘ﬁ&d WRRmPEHibEdeBlution,
chr omat ogr%hl cally on silica gel (nobile phase cycl ohexane/ -

10di chl or onEHHNE I&aga}?mml‘rfﬂl@a&a?\vé canesnigaiggfunderaeduced ressuisp binerve SR8 6% of

theory). GGnbleydfifidiagderkbm , r

1):R = 5, 013%)% e %(%d Wh{hg oks Mlcwiltod fuﬂ}%ﬁ@‘simn&%ﬁ% BRSNS

( M1\ 11 14r, Exarrpl e 73A 15Et

o[ 4- ( br onoret Y Mtad ARz, 14194mPfIP¢ZI1K§r9@8%(MéthI but anoate 2.25 g

(8.2 mnol) of ethyl

4,4,4-trifl goimamidsget hyl - 2- (4- met hyl phenyOQout anoate, 1.53 g (8.6

mol ) of N-bronosuccini mde and 67 ng (0.41 nmol) of

2, 21-azobi s- LZ met hyl propanenitrile) in 36 m_ of trichloromethane

vere st r effUnderrtert-ehlospsnri-giyclopprér-naty lnrenteedtoidtetrogeneivie)

20 conpletion, the succinimde was filtered off, the filter residue

was washed with dichl oromet hane and the fi ate was concentrat ed

under reduced pressure. The crude- prodyct s purified WO

2012/ 139888PCT/ EP2012/ 055474 -98 - chr mat oraph| cally on silica gel

(nmobi | e phase cycl ohexane/ ethyl geegtate .

mol , 92% of theory) of a yel Hgwi sh il .

mn, mz = 373 (M 130+ (diastereoner 1);

(MBrr (di astereonmer 2). 5 Exanple 74A E Cl

4,4, 4-trifluoro-3-nethyl-244-(2,2,2-trifluoroethyl)phenyl]butanoate

529 ny (2.78 mmol ) of copper(l) iodide and 4 g (. 82 nmmol) of nethyl

2, 2- difluoro- 2- (fluorosul phonyl)acetate were added to 3.77 g (10.67

rrrml) of ethyl 2-[4-(bro

et hyl )phen%f]ef RTEPIY a?‘?’ﬁFl%T)r@) DIyiephgf Bt &n6aite nimpIn @f ngthydf (2E/Z)-3-(3-amino-
1- met hyl pyrs.glib@pmingy -@Q?cloﬁ%lﬁ%tﬂﬂa?éwt@ s o bof Gr?‘eﬁlaﬁél §0Cadded to 497 mg

overnight. After the reaction had énded e reaction solution was

slowly pour@d4? o)1 onaghesm fuskingiedndra, fewrwalm ot indine. At slarradachiars ntixtam was

extract t t

vore dred ouey D exicofhiEh i 9 fna i, SIIPLRRA, B9 SO Blucon

renoved und¥ss theadiioed “pﬂleﬁsfuacetate]'hrel IcMIdférophloﬁhJMd wist adileve Thoaixture was snrrcd

purified 1 il bi l.e

cycl ohexane g?%ﬁﬁ%ﬁ%&é{?%h iakd %1;%98 hi*s" S%@gteii SgEu b Hﬁ’?atﬁﬁ?)lfmmhfd)c grganic
t heory) of phhe Wastsleﬁrnelhqyfﬁwndi tlesiqacope bhaw\mheMabted G@r ﬁiﬁ‘re(tih@s et ety afdtate.
( M4 (OSI 2_15[] él;hgocng}.%mfé Org(AWO p€1ases \x;[eleer \%gslﬁeci w1t?1 saturated sodmm cnlonde sol%non %ﬁgd over

20 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)".

7 Example 36A

25  Dimethyl (3-methylbutan-2-ylidene)malonate



MS (DO ): m"P 2133898 mNH4)t 20 Exanpl e 75A Met hyl PCT/EP2012/055474
(4-chl orophenyl ) (3- oxocycl opent ypacetate WO

2012/ 139888PCT/ EP2012/ 055474 - 99 0 Uridler argon, 14.8 m (105.6
nmol ) of diisopropylamne were initially charged in 150 m of THF,
the m xture was cooled to -30C and 42. D nl 05.75 mmol) of a 2.5 M
solution of n-butyllithiumin hgﬁqge e agided Pomﬂy. The reaction
solution was then warnmed to -20C, 315 . 3 5 of nethyl

(4-chl orophenyl )acetate, dissolved in 90 of THF, were added slowy
and the m xture was stirred at this tegf tys@Hfor 2 h. The reaction
sol ution then cooled to -78C, and 7.2H (8.1 mml ) of

2-cycl openten-1 -one, dissolved in 60 ml ofC$|ff wer e added sl owy.
After the addition had ended, the solution wag stirred at -78C for
anot her hour. After TLC (nobile phase cycl ohexane/ethyl acetate 9:1),

sat ur at ed aum UfgoR AV AL 0°T, GblgOr76 demB6l WE iR maRese G 8Mchitdrenbform were
in ethyl acetate. The aqueous phase was

duct t
Xt r Aot e & APEE AFCHIUDAT© ACarares! HfamksRot el oF GHAvE: heslsgdniy @ ml of

dried over fmB&bRShUATSUNSAAdiBon Ridt &lded,i thd tAEERN01LiBE wiO MY atV\@’%,‘ for another
removed under reducedﬁPressure The crude product was purified

chr omat ogr aphiEalt P orP-3 &i(Ea7 gatol) ?fome‘éylp}ﬂaé@me Yhek af eltletofiyn were then
acetate 4: X s

file conpé%fﬁa@’ stﬁ‘sgs‘éﬁw%%@% R0 Y TR TR e[ Al Ao e i
mz = 266 (®pergdicalr er bohksy r@gtlonzsohltmnomasrthw onnezmarezeale4 I 0°C, and 30.6 ml

d t Met.h
(3ot o7 e o5 7187 SECAP AT B S e

82.5 m ( 82sointiomwak waghedgo 5654 smpergirhasiohiutd aﬁ’thlsftemperature overnight. The reaction

(Desoxol§ ot iof i et ShRIRR ated G0 ' 8RR HE dE oty Theovisng
char ged andpfnasmalw@de tapaa@d, andhd ddueths ﬁlﬁs@%ammdabted)f&wcam?orelwﬁézl With 0NeaQh case
The i xt ur et LR Flfibinmelians gpe somppisci GaT g et s vt p b hretaypdium
(4-chl or Ophlﬁnaybdné@ sommyaidamemawrate@ sddaine chieid®@Sehued dkid &9 nfibne@fum sulphate
t ol uene, % t hen added, sl and e reaction sol ution was

Subsequent | PRPTBEFHUSECTGHE Premrec T eRER PO 1S PU LY Forsgogsephy on
The reags i odilidai get UhedilvREast ReNoRASRL D adbtdd 2@ B his %9&1 €4 oY @RGr theory) of the
consisting 5 of 100 ni of toluene and 100 of aqueous sodi um
hydr oxi de s®1€Et 58RO he or gani ¢ phase was separated off, and the

aqueous phase was extracted three nore tines with ethyl acetate. The
conbi ned orgeMS (NARSES: RWHESIHﬂwﬂ%kaﬁB(§p@Hgﬂ1Su|phate. After
filtration, the solvent was renoved under uced pressure The crude
product was, ur|f|ed chromat o hically on silica g nobi | e phase
cycl ohexane 8¢ Ml PMBOr 6) pEll g (d.pHal g2 (SA@SHB BH-QM8I(m, TBYR.67 (s,
of theory);gb’igégeﬂgrtle conmpound as a col ourl ess oi

20 The following compounds were obtained analogously to Synthesis Example 36A:



MS (DCl): nV921%488%mNH4) +. G- MBS (Method 1): R
288 (M + (diastereoner 1);12, = 5.86 mn, mz = 28
2). Exanple 77A -75-

15(+)-(2S, 3R) - 2- (4- Chl oropheny1)-4,4,4-trifl uoro-3-nethyl butanoic

?glei ;O (4HEt X%'?‘B%ke%lg\ﬁ thﬁ W%fﬁ?fg’r"géa]f%’ﬁﬁyl buf %ﬁ%&ft“é‘ ﬁ%‘?e

di ssol ved ifm 68 M} of _dioxane, and 34 ni of I N agueous sodrum

hydr oxi de sol uti on] wetimethgldégycloptytieylidenedmilomitanas | stirred at 50C for

2 h. The reaction mxture was then acidified w th IMS(DZOr ot Dk @©4+H)" .
acid to pH|1 and riepeatedly extQacted with dichloronethane. The

conbi ned organi c ghases were waghed i th saturat ed| gRMEMEEMRL BRISO-4
solution, dried ovJer sodV\LPr @Eﬁmcentr& ed under reducedS o)
pressure. Thisygave 3.9 g (14763 5% of t heof¥[pr8d%old)l. 5 (nt, hH),
target conpound. 2511-I-NNR(400 DIVBOd6, 8/p < % H&h 3

(1H, br. s), 7.4947.34 (4H, mH:,C3. 68Y(1H, d), 3.31 g.%lé'é ?18\51 Zl,'g‘iz'ﬂ%m
(0.25H, d),} 0.78 (|2. 75H, d). GC M5 ( od 1): =| 4H)35.03{sn3H)yB 233.55 (m,
SGESS(SM24 n;mll)mm: [a] D2 = +57.2, C 0.41, nethano Imw?%g%d3l%3%g(52§m
(3R) - 2- (4- ¢hl or oprgiﬂ?ilﬁhm&thﬂl malpnafgang | Céfd%bur%‘i’th?ﬂoﬁﬁ anoat e were

di ssol ved in 220 Ti—of dioxane, and 1105 mof—taqueous—sodiun
hydr oxi de sol uti on wefreetiy] Sdebstproprlethykidsoe)imelonstas $tirred at 50C for
3 h. The dijoxane Was then renoved on a rotary evapprator, and the
aqueous sollution tlhat remai ned @as, @ith ice-cooli hGC-M2{Methed Ded

with 1 N hydrochlqric aci The_preci pit ag, @4% mygasl%
filtered ofif with suct|0r1"(ij C gh vacpum at oD

ger
overnight. [This gqve 9.2 g of t he arget conpound & de
94% de). The f ﬁi%“%@ﬁé BRAEa:

solid (fracgti®3ad 1;] 62. 5% of theor
acidified by further additiontf 1 hydr ochl or p?ﬁlqdo(gg-o ggl-dml);H)
and stirred overnijght. Once nore, recipitated so idwas filtere

off with siction and dried under hi gh vacuum at 40, @/@rﬁ)g%ﬂ-o‘z?ﬂi(@ IH)
gave a further 3.46 a nd a M I

(fraction 2; contam na%%&%ﬁ?ﬁml afn(at Cé{glo m%d d as?tgr%gn%?o , 3H)
aqueous filtrate that remai ned MSnomepeat edly extracted with

di chl oronetthane,_and the conhi ned aorgani ¢ phases were dried over
magnesi um sul phate and concentrated under reduced 15 pressure. This
gave another 2.44 g of the target conpound as a col ourl ess oil
(fraction ‘?E.xa i nated with 15% of the second diastereoner).

5. 83 ni n PGHEP2012/055474
(

8 (M (diastereoner

Fractions wereflnally conblned and re-purified
chr omat ogr £h| cally on silica Sm)bl | e phase cycl ohexane/ et hyl
acetate 10: PethTlesf‘l'@]élV@P@enYl)@'f@ﬁh}tWw%ﬂwlmmmpound as a white

solid (fraction 4; 25% of theory, >95% de). Fraction 1 (= sodiumsalt
of the title corrpound) 20" H NMR (400 M;ﬂy_c DVSO-d6, 8/ ppm): 7.44-7.33
(4H, m, 3.61 (1H d), 3.30-3.15 (1lHq {.17 (0.09H, d, m nor
di astereoner), 0.76 (2.91H, d, major g r)y. Fraction 4:

11-1- NVR (400 Mz, DMVBO-d6, 8/Pgeq; 4%, B (br. s, 1H),
7.47-7.39 (4H m), 3.68 (1H, d), 3939-3(17 @ partially obscured

by H20 signal), 0.77 (3H, d). 25|_pgrrpouds I ed in the table bel ow
were prepared in an anal ogous manderp” -~02 Ci

5 Under argon, 6.2 g (26 mmol) of 1-chloro-4-iodobenzene were dissolved in 50 ml of THF and
cooled fo -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

10 (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



Exanpl e NamB/SEMadeet%8/ Starting material Anal ytical data 78A BEI/BP2012/055474
H3Co,, FF F /It"

(28,3R)-4,4,4-trifluoro-3-nmethyl-2-(4-metTy phenyl)butanoic from

ethyl (3R)-4,4,4-trifluoro-3-nethyl 2-(4-met hyl phenyl ) but anoate 0 is

acid CH 3 G@dl\ﬁn(eﬂ/et tadicinperatitte for 4. mzrhmmﬂmﬁrmws ther2 dv1dd\Vib ottl; NHRcé 480 1 M

VHz, DMSO- d 5 2..15 st er eoner)
0.25H, ni nor 318?@]%) ‘”ﬁgad(i%ﬁbﬁﬁﬁy ghf %Seﬁg’e{erﬁepaﬂtﬁd ﬂ? ‘S:Ble?‘ﬁ phase
0. 915H, nmj s tﬂem:he&te;btﬁ&e Jmore3tithdd With, et BBk, andiomEindS b Eﬁ@ﬁlﬁgés’ S vyere. dried

12 br. s. 1 83% de 79A H3
L017 (d, 2 Sgyer Zna%?esé_am su%pjﬁate filtered a6n8d c(oncentrated to ryr(less "J?he rt)esultmg crude product was

(2S, 3R) .;‘9_ (ﬂntﬁ'ﬂ?)pk@;hﬁﬂi&éa-):hl%nﬂto‘ém?lﬁlbdcﬂy%r afkca® bRt AR &é(cfoﬁl%gglﬂyll acetate
(3R) - 2- (4- eth}/)5$ -4,4 4-trif] uoro3-nethyl but anoat e

LC-MB ( Met h e piEduct Yag@expﬁq,‘pur%eé by p@BgatemlﬂyHPLC (mobile phase methanol/water).
This gave 3.38 g (42% of theory) of the target compound.

'H-NMR (400 MHz, DMSO-d): 8 [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).

10 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-dq):
3 [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)malonate




11-1- NVR (408 3W2/133%$80 d5, 8/ppm: 0.75 (d, 31-1), 1.17 (t, BFVEP2012/055474
2.59 (q, 2H), 3.14-3.29 (m 1H), 3.56 (d, 1H), 7 20 (d, 2H), 7.27 (d,

2H), 12.53-12.86 (br. s, 11-1). 80A Ha H3W-b/. F .
(25,3R)-2-(4-chl oro-3-fluorophenyl)- 4,4, 4- trifluoro-3- et hyl but anoi ¢

from et hyl R) - 4-chl.oro qu .

4 4 4-t r?/f | u(l%la%lpgﬂ I(’ret h /gﬁ'g étaptmg %a erials o e_ Analytlcal dpta; S aci d
C| LC—|\/B (NetThod 9) =106 T, M7z =259 (MWHr—ttt=NvR (460
MHz, DMSO- (6, 8/ ppn) dm@thab(l(ﬁ [ba(4nethoxyhjray]adiiendt erleoner ), 1. 19 (d,

0. 25H d t 25 Rio rtijally obscured by
H20 signmaln§r 3528(“%%{%1}6@8 e 3%1 ﬁgﬁé'lgﬂh;fﬁ’gafo’? 1H, 7.60 (t, 1H),

12.97 (br. |s, 1H) |[(83%de). - 103 - Exanple Nane/é?rM%fostbsbdsi)artlng
mat eri al Anal ytical data IRp-4,4,4-trifluoro-2 411;%%(3{9‘%;3%@%68
3- net hyl but|anoi ¢ acid LG}k hod 5): R, =0.97 m

(M H HO|. _ ---9.HgG (fromsodium%MtFH)

— 3 \O

'"H-NMR (400 MHz, DMSO-dy):
3 [ppm] =-0.16--0.07 (m, 1H),
41A | N\—©~o\ 0.01-0.09 (m, 1H), 0.16-0.24 (m,
' CHy |11, 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, 611),
HSC/O 4.06 (s, 4H), 4.15 (s, 1H), 6.83

(d, 4H), 7.05 (dd, 1H), 7.10 (d,
from 2-chloro-5-iodo-V,N-bis(4-methoxybenzyl)- 1H), 7.21 (d, 4H), 7.28 (d, 1H).

aniline and dimethy! (1-cyclopropylethylidene)-

malonate

Example 42A

Dimethyl {1-(3-amino-4-chlorophenyl)-1-cyclopropylethyl]malonate

5 627 mg (1.11 mmol) of dimethyl (1-{3-[bis(4-methoxybenzyl)amino]-4-chlorophenyl}-i-cyclo-
propylethyl)malonate were taken up in 60 mi 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 cach case about 10 ml of



400 MHz, DVBE HH2189%8m : 81A WG ," .."../ ,,,,, 0.76 (d,PCI/EBRY12/055474
magor F FF 00 diastereoner), 1.19 (d, 0.27H, mnor diastereoner),

3.16-3.31

(m 1H), 3.66 (d, 1H), 7.15-7183 from ethyl

(3R)-4,4,4-trifluoro- (m 2H), 7.37-7.46 (m 2H) (82%
2- (4-f 1 uor opiidnnpinethdndaTeTHRy bdamtimido aifgeniclhases were dried over magnesium sulphate and

(2S, 3R) -4, 4

aci d

10

15

20

-tri -2-(4-i | pheny1l) - 3- net hy| but anoj c
é(ﬁlctttrﬁrlaleld W26 rgdu(:éld inr%gserreQ R’Xe Bro uct vzas isolated from%he residue by preparative

RP-HPLC (mobile phase methanol/water). This gave 283 mg of the target product (78% of theory).
LC-MS (Method 5): R, = 1.03 min; m/z =326/328 (M+H)".

"HNMR. (400 MHz, DMSO-dg): & [ppm] = 0.11-0.18 (m, 2, 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
Methyl 3-(4-chlorophenyl)-3,4-dimethylpentanoate

H,C
O H,G CH,
H,C

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 diethy! ether were added to the reaction solution, and the
phases were separated. The organic phase was washed twice with water, dried over magnesium
sulphate and concentrated under reduced pressure. The crude product was purified by
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-dg): 8 [ppm] = 0.54 (d, 3H), 0.83 (d, 3H), 1.33 (s, 3H), 1.86-1.98 (m,
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:



CH3 111- NMRVPASO2iALB88 DMBO- d5, 8/ ppm). 12.56 (1H, br. s), 7. PETgERR012/055474
1110 OH (4H, q), 3.56 (1H, d), 3.28-3.16 (1H m, 2.94-2.81 (114,

m, 1.19 (6H, d), 0.75 (3H d) F -79-GC-M5 (Method 1): from

ethyl (3R)-4,4,4-trifluoro- R 4.93 min; inlz = 274 (M +.

- - - = I
ﬁlaﬁrg / IStS:,)gLE %&éﬁg@;?{% I) ngNﬁrr%% %lfl(glilljlg‘e tglatmeg materlgﬂ 4 _Xi?arlrypﬁcgl data
MS (DCI: m/z=284
(MA+NH,)".

methyl 3-(4-chlorophenyl)-3-cyclobutylbutanoate

"H-NMR (400 MHz, DMSO-dq):
Q@ H,C & [ppm] = 1.36 (s, 3H), 1.46-
44A 370 1.58 (m, 2H), 1.58-1.67 (m, 2H),
1.67-1.78 (m, 2H), 2.45-2.55 (m,
1H, partially obscured by
DMSO signal), 2.55-2.64 (m,
1H), 2.81 (d, 1H), 3.41 (s, 3H),
7.28-7.35 (m, 4H).

Cl

from dimethy! [1-(4-chlorophenyl)-1-cyclobutyl-

ethyljmalonate

methyl 3-(3-amino-4-chlorophenyl)-3-cyclopropyl-

butanoate
O H,C
H.C LC-MS (Method 7):
I
45A O R, = 1.12 min; m/z = 268/270
al (M-+H)".
NH,

from dimethyl [1-(3-amino-4-chlorophenyl)-
1-cyclopropylethyl]mailonate

Example 46A
Methyl 3-(4-chloro-3-nitrophenyl)-3,4-dimethylpentanoate

H,C

O H.C CH,

cl
NO,

5 2.3 g (9.03 mmol) of methyl 3-(4-chlorophenyl)-3,4-dimethylpentanoate were dissolved in 50 ml



Anal ytical WitZPI23¥88R) - 2- (4-tert-butyl phenyl)-4, 4, 4-trif| udt@VEP2012/055474
3- nmet hyl but anoi ¢ acid CH3 H3C H 3C 0 GC-MS (Method 1):
83A OHR, =515 mn; mz =288 (M. -#- '
of dichloromethane and cooled to 0°C. 1.44 g (10.8 mmol) of nitronium tetrafluoroborate were
then added a little at a time. After the addition had ended, the reaction solution was 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 cyclohe}{ane/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 Mz, DMSO-de): § [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, 1H).

The following compound was obtained analogously to Synthesis Example 46A.:



F from eMyF0123898R) - 2- (4-tert - butyl phenyl) - PCT/EP2012/055474

,4-trifluoro-3-nethyl butanoate _
4-trifluoro-3-nethyl-244-(2,2,2-triflsioro- et hypphenyl ] but anoi c
F 84A 1101 OH 1H NMR (400 VHz, DMSO d6, 8/ppm:

d
70- 3. 57 [(3H, ,
38531585?1 %]"“%’E‘r‘} "o, 7%"‘*‘(“?&3%’“"&}5 léfargz'%@"%‘a tvet ndg 1): Rualytical data
methyl 3-(4-chloro-3-nitrophenyl)-3-cyclobutyl- | GC-MS (Method 6):
butanoate R:=7.62 min; m/z = 329
(M+NHL)",

4
4
i

I

4
4
a
1
3.

OHg 'H-NMR (400 MHz, DMSO-dp):
H,Cu & [ppm] = 1.38 (s, 3H), 1.50-
47A | © 1.58 (m, 2H), 1.58-1.70 (m, 2H),
cl 1.70-1.81 (m, 2H), 2.54 (d, 1H,
NO, partially obscured by DMSO
signal), 2.57-2.66 (m, 1H), 2.95
from methyl 3-(4-chlorophenyl)-3-cyclobutyl- (d, 1H), 3.44 (s, 3H), 7.62-7.70
butanoate (m, 2H), 7.94 (d, 1H).

Example 48A

Methy! 3-(3-amino-4-chiorophenyl)-3-cyclobutylbutanoate

Ci
NH,

5 1.79 g (5.74 mmol) of methyl 3-(4-chloro-3-nitrophenyl)-3-cyclobutylbutanoate were dissolved in
50 ml 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. The crude product was purified by chromatography on silica gel (mobile phase

10 cyclohexane/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-dy): & [ppm] = 1.31 (s, 3H), 1.45-1.67 (m, 4H), 1.68-1.77 (m, 2H),
243 (d, 1H), 2.48-2.60 (m, 1H, partially obscured by DMSO signal), 2.66 (d, 1H), 3.43 (s, 31,
5.16 (br. s, 2H), 6.47 (dd, 1H), 6.73 (d, 11), 7.04 (d, 1H).



F R = 4. 457 H12/17%888 315 (MrH)+.  from et hyl PCT/EP2012/055474
4,4, 4-trifluoro-3-nethyl-

2-14-(2,2,2-trifluoroethyl)phenyl]butanoa2e - 105 - Exanple

Nane/ Structure/ Starting naterial Anal ytical data

(4- chl or ophEinyfo)l¢vdnBeatifoltdwatypeimp andlégopds et Syathags BxanthdNEMR (400

VMHz, DMSO-d6, 5/ppm: 12.59 (1H, hr. s), 7.38 C (4H q), 3.51

(0.5H, d), B3+ 0—(O-—5H—d)—2 772601242~ 85A—  CH
2.27 (0.5H,| Egampk: 26- 1. RameStbickurgPtarting material Analytical data
methyl 3-(3-amino-4-chlorophenyl)-3 4-dimethyl- LC-MS (Method 5):
pentanoate R, = 1.11 min; m/z = 270/272
H,G | (MFHH)”.
HG i "_'30 CHy 'H-NMR (400 MHz, DMSO-4;):
19A o) 8 [ppm] = 0.56 (d, 3H), 0.83 (d,

3H), 1.28 (s, 3H), 1.80-1.92 (m,
1H), 2.57 (d, 1H), 2.72 (d, 1H),
2 3.38 (s, 3H), 5.15 (br. s, 2H),
6.48 (dd, 1H), 6.73 (d, 1H), 7.04

Cl
NH

from methyl 3-(4-chloro-3-nitropheny!)-
3.4-dimethylpentanoate (d, 1H).

Example 50A and Example 51A

Methyl 3-(3-amino-4-chlorophenyl)-3,4-dimethylpentanoate (enantiomers 1 and 2)

H,C
O H,G CH,
H,C

Cl
s NH,
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 cach case was re-purified by chromatography on silica gel (mobile

phase cyclohexane/ethyl acetate 10:1).

Example 50A (enantiomer I):

Yield: 588 mg



1111 GG MSWOVRRIREQI88R: R, =633 nmin, ro/fz =274 (M PCT/EP2012/055474
(di astereoner 1); frommethyl (4-chlorophenyl)(3,3-difluoro- R =

6.38 mn, mz = 274 (M/ cyclopentyl)acet@ate (diastereoner 2).

(28, 3R) - 2-(4-chl oro- 3- met hoxyphenyl) -

4,4, 4-trifl got 92 B thliQUb@nPh6098Giody, o 1H NVR (400 MHz, DVBO- d,
H3C. . .,
[Column: Daicel AY-H, 5 pwm, 250 mm x 4.6 mm; mobile phase: isohexane/(isopropanol + 0.2%

diethylamine} 95:5 (v/v); flow rate: 1 ml/min; UV detection: 230 nm; temperature: 30°C].
LC-MS (Method 5): R, = 1.15 min; m/z = 270 (M+H)".

5 'H-NMR (400 MHz, DMSO-dg): 8 [ppm] = 0.56 (d, 3H), 0.83 (d, 3H), 1.28 (s, 3H), 1.80-1.92 (m,
1H), 2.57 (d, 1H), 2.72 (d, 1H), 3.38 (s, 3H), 5.15 (br. s, 2H), 6.48 (dd, 1H), 6.73 (d, 1H), 7.04 (d,
1H). '

[a]p® = -30°, ¢ = 0.275, methanol.

Example 51A (enantiomer 2):

10 Yield: 499 mg

R, = 8.59 min; chemical purity >99%; >96.7% ee
[Column: Daicel AY-H, 5 pum, 250 mm x 4.6 mm; mobile phase: isohexane/(isopropanol + 0.2%

diethylamine) 95:5 (v/v); flow rate: 1 mi/min; UV detection: 230 nm; temperature: 30°C).
LC-MS (Method 5): R, = 1.15 min; m/z = 270 (M+H)*.

15 'H-NMR (400 MHz, DMSO-ds): 8 [ppm] = 0.56 (d, 3H), 0.83 (d, 3H), 1.28 (s, 3H), 1.80-1.92 (m,
1H), 2.57 (d, 1H), 2.72 (d, 1H), 3.38 (s, 3H), 5.15 (br. 5, 2H), 6.48 (dd, 1H), 6.73 (d, 1H), 7.04 (d,
1H).

[a]p™® = +29°, ¢ = 0,270, methanol.

Example 52A and Example 53A

20 Methyl 3-(3-amino-4-chlorophenyl)-3-cyclobutylbutanoate (enantiomers I and 2)

D H,C

cl
NH,

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



86A Cl 0 0 WO2012@Bp888F 5/ ppnm): 12.91-12.71 (I H, br. s), 7.4lpdEr2012/055474
d), 7.18 (1H, d), 6.98 (1H, dd), 3.86 (3H, s), 3.66 (1H d), :
3.40-3.19 (1H, m, 0.79(3H, d). H3CI<F _{,GM5 (Method 2): R =
2.20 min; mz = 295/297 Nay. from ethyl

23? ;12£ I(’ |4]: IC g?% R%lﬁwgﬁ){}ﬂ%&?gzﬁ% AY—H 5 M (2)50 mmt_xXZO A, 1 mobile phase: isohexane/ethanol
Nane/ St r uct %élvzi)t)aﬂqwmge i td/miirg [UVAdesdction: G20 mdatmperature 25°C]: .
2- (4-chl oro- 3- net hyl phenyl) -4, 4, 4-trifluoro- 3-nethyl butanoic acid C

Example 52A (enantiomer 1):

Yield: 472 mg

5  Ry=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].

LC-MS (Method 5): R, = 1.15 min; m/z = 282/284 (M+H)".

'"H-NMR (400 MHz, DMSO-dy): 8 [ppm] = 1.31 (s, 3H), 1.45-1.67 (m, 4I), 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, lH), 3.43 (s, 3H),
5.16 (br. s, 2H), 6.47 (dd, 1H), 6.73 (d, IH), 7.04 (d, 1H).

[a]p?® =-2.3°, ¢ = 0.450, methanol.

Example 53 A (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/(cthanol + 0.2%
diethylamine) 95:5 (v/v); flow rate: 1 ml/min; UV detection: 220 nm; temperature: 40°C].

[o]p?® =+2.5°, ¢ = 0.330, methanol.

Example 54A

20 1-(4-Chlorophenyl)prop-2-en-1-one

H,Ca

Cl

60 g (295.5 mmol) of 3-chloro-1-(4-chlorophenyl)propan-1-one were dissolved in 900 mi 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



0 GCMs (MFORM2439888 R = 5.20 nin: miz = 280/282 (M 87RGRERIR055474
(di astereomner 1); F R =523 mn; mz = 280/282 (M F
(di astereoner 2). fromethyl 2-(4-chl or®53-nethyl phenyl) -
was stirred at room temperature for 4 h. About one litre of water, one litre of ethyl acetate and
about 250 ml of saturated sedium chloride solution were then added to the reaction mixture. The
phases were separated, the organic phase was then dried over magnesium 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
gave 45 g of the target product (91% of theory).

"H-NMR (400 MHz, DMSO-d,): 3 [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

10 (4-Chlorophenyl)(2,2-difluorocyclopropylymethanone

O

- F c!

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-buty! 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

15 temperature of 110°-125°C, 183 ml (928.5 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.

20 The phases were separated, the organic phase was then dried over magnesium sulphate and filtered
and the filtrate 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-dj): § [ppm] = 2.04-2.14 (m, 1H), 2.21-2.31 (m, 1H), 3.98-4.09 (m,
25 1H),7.65-7.70 (m, 2H), 8.06-8.11 (m, 2H).

Example 56A

Methyl (22)-3-(4-chlorophenyl)-3-(2,2-diflucrocyclopropyl)acrylate

and
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L4, 4-trif1 WS IBIABRY I but anoat e PCT/EP2012/055474
2S,3R)-2-[4-(2, 2-di fl uorocycl opropyl ) pheny1] -
4 ri

,4,4-trifluoro-3-methyl butanoic acid {(&i-astereoner mxture)
C-M5 (Method 5): A R=1.09 min; mz = 307 (MH). Si " H NWR
400 MHz, [ﬁd&@jl({ﬁb?’)i—?:-&&)‘hlorolﬂzhﬁ)—j-Miﬂﬁor@cylﬁap(dﬂyl)aﬂ’ﬁlate 1.86-2.04 F

O ]
O,CH3 HHC.\O
and
F F Cl F F Cl

2.2 g (60% in mineral oil, 55 mmoel} 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 THF. Under argon, the

5 sodium hydﬁ&e 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 methyl (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 mi of THF

were then added dropwise. After the addition had ended, the solution was heated to reflux and

10 stirred for 2 h. The solution 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 fert-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

15 (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-

cyclopropylacrylate 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:

20 'H-NMR (400 MHz, DMSO-dg): § [ppm] = 1.00-1.12 (m, 1H), 1.92-2.06 (m, 1H), 3.21-3.37 (m,
1H, partially obscured by H,0 signal), 3.71 (s, 3H), 6.42 (d, 1H), 7.49 (d, 2H), 7.55 (d, 2H).

Methyl (2Z)-3-(4-chlorophenyl)-3-(2,2-difluorocyclopropyl)acrylate:

"H-NMR (400 MHz, DMSO-dq): & [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).

25 Example 57A

Methyl 3-(4-chlorophenyl)-3-(2,2-diflucrocyclopropyl)propanoate



(m 2H), 2.9Y9RIFPBRE 1H), 3.18- HC, 3.29 (m 1H), 3.61 EET/EPH012/055474
7.27 (d, 2H), 7.34 (d, 2H), 12.72 (br. s, 1H. (from ethyl

(28, 3R)-214-(2, 2-di fluorocycl o- propyl-Bphenyl] -4, 4,4-trifl uoro-

3- et hyl but anoat e) Exanpl e 89A

(3R) - 2- (4- Ewkiyl phenyl)-4,4,4-trifl uoro-3-nethyl butanoic acid

(di astereone 7 - 3.0 g of ethyl

(3R) - 2- (4- erfl Wmaﬁéﬁ@lP%OP%OXB%g‘LFWr%F‘?}m%&net hyl but anoate (purity
about 88% about 9.16 mmol, diastereonmer m xture) were dissolved in
the mxture of in each case 12F4 m of nethanol, THF and _water, and
5.49 g (137.35 mml) of sodium kydroxide were added a |I{-|§ eFat a
time. The reaction mxtures stirred at 40C for 9 h. Aft&[ cooling,
the volatile solvents W 5 substantially renmoved! und r efuced
pressure and thepresid b wag_di |t ed wi t#dwates. THE

acidified by additi 60 of
extracted three tinmes with et hj det at e. The conbi ned or gF
were dried over sodi um sul phat &y oncentrated under reduce |
pressure, and the residue was dr| ed under hi gh vacuum This gave 561
g of the title conpound as a crude product which was not purified any

further (dim@sd ﬁng@B’EEnnikﬂbl’c&tnheﬂly@blﬂ)lB (Q-ucﬂ-l))roph&yiy-s (Q Nﬁﬁﬁﬂ%éélopr%yl)acéda@@were

mn, mz = di ast er eqner) ;

(MH (] ordz %&PE%%&H@F ﬁthyl acetate ang h}?drq&wte@zmecwuouewseldétpgemﬁpwparams

2 II—|)as t gr ig n'gHé%&e{n PeAir thes(NaZl@ ﬁﬁ’dap%'t’j) fitted vﬁtﬁ a(éatalg}(l")artn%_‘)esﬁo%%glga@nﬁﬂbn carbon)

(m 2H), 1t 5§otv51f.te olg_? myglwd a1 QOB te’{@mr)aéqrg_ Btpdeatmqph@rpc Rreseiae viiphhydrogen. After
tenper at ur ghe Rhcfiéh H4AP Gone ﬁ)agdﬂlﬂaltﬁl' MR redotioh Qixturd %sfé%héeg%tgg IJ:J)r(lder feduced

carboxylic acids were prepared Tromthe corresponding esters
90A (3R) - 4,MesgugrTHY gye (93 meﬁfalpa‘aduetprnehy@m@wm Wild:bhbtlér(mcblomhdlyl) 32,2~

(di ast ef@“ﬂ?ﬁuo%c%l%r@ﬂylﬁ%p'&ﬁ)%@ and methyl 3-(4-chlorophenyl)-5,5-difluorohexanoate as a

colourless oil.

GC-MS (Method 6): R, = 5.38 min; m/z = 292/294/296 (M+NH,)".

Example 58A

Methyl 3-(4-chloro-3-nitrophenyl)-3-(2,2-difluorocyclopropyl)propanoate
15 and '

methyl 3-(4-chloro-3-nitrophenyl)-5,5-difluorohexanoate

F HC
F F
O O F
C\O and HSC\O
Cl Cl
NO2 NO2

610 mg of the mixture consisting of methyl 3-(4-chlorophenyl)-3-(2,2-difluorocyclopropyl)-
propanoate and methyl 3-(4-chlorophenyl)-5,5-difluorohexancate (Example 57A) were dissolved
20 in 12 ml of dichloromethane and cooled to 0°C. 351 mg (2.65 mmol) of nitroniumtetrafluoroborate

were then added a little at a time. After the addition had ended, the reaction solution was stirred at



20 Di ast er eSO 8about 9:1. 11-1-NVR (400 MHz, DMVBO- d6) : PGHREBR012/055474
di astereonmer: 8 [ppm = 0.77 (d, 3H), 3.18-3.30 (m 1H), 3.67 (d,

1H), 7.17-7.24 (m 211), 7.39-7.47 (m 2H8§- 12.78 (br. s, 111).

Exanpl e 91A _

25( 3R) - 2- (49€CHl°Crio: B_—hf. IThe rayrtwe nysk ) theh, ﬂo‘g&ytwdr&lww @o&-t@@ﬁéﬂ%%&%ﬁi@d at this
o8 e hi R L 2 g b i R OIS i S il s o
MHz, DMSO dphaseshadrdisegirast eidba®esiic PhakPwad dried gvsg g:{a%laemlf(sa@ﬁ&;eﬁtgm 35%%011 was
(2 12 eyl 5 o, g Seripnte BbH 6 GbUE Y chromatogmaphy on
(4- Chl or opheinyd gef dmebiMiphbsd Qpa6HEEARREA M&@é@@id:?. R %a\(ei SO & the mifthre of the
HO CI By prgy&;&%{ﬁ\ée HPlag on a chiral phase, g (I4.56 mol) of the

di ast er eone BPgHnas.0

(4-chl orophenyl ) (3, 3-di f | uorocycl opentypacetic acid (Exanple 85A)

ool umnt Dl gl Ch el ek A F ey R “obi Lo phase:

col um: ice ira , ;

i sohexane/ (et hanol. + 0.2% trifluoroacetic acid + 1% water) 95:5

(viv); flowkramples® i /pin, UV detection: 230 nm tenperature. 25C :
Exarrpie 92A (isonmer /): 15Yield: 682 ng R, = 8.12 mn; chem'bpial

purity >94%eBel 31{BLmiek CRlor 32 200i 28k y BB _Q)?Hmatenv e

phase: ;Qiohgléléﬁge/?;? hanol +0§1./2/o)t§(| fl ugr oaggl?? cpﬁ;)(zio + 1% wat er)

95:5 (v X owrate: 1.25 mn; UV detection: nm

ter’rpel(’ at U?’ efnet%?l@l—(f—%Qn&@b%oé%&lg@Q-cﬁﬂﬁorﬁexfﬁo&te03 mn; mz = 273

(M1-D WD 2012/ 139888PCT/ EP2012/ 055474 - 109 -111-NWR (400 Mz,

(m 1H) 350 (d 1), 7.35 (fh oW 741 (d 20y, 1260 ki, s

m ) . ) . . 1 ) . ) ) . . )

111). [a] D' = -54.2, ¢ = 0c495-Fnet hanol . Exanpl e 93A (iso3 F2): 5
Yield: 543 ng = 9.53 npy; m' cal purity >97% [ Col Wm: D
5 p][nI 250 mm x 4H§3(rjnn nobi ke phasg:Si ?oZexangié\et? gl
trifluoroacetic 95: VIV ; wrate: 3
W detection: 230 nrf tenp 30(C]460n 0 LC ﬁ(olvgg) od 3"
1.03 min;, mz =273 (MH)-. AR , : =
1.46-1.82 (m 3H), 1.96-2.27 ( 'C12.63-2.77 (m 1H), 3. d, >cj
111), 7.35 (d, 211), 7.41 (d, 210), 12.61 (hr. s, 1H). [alp" +53. 0,
c = 0.375, methanol. Exanple 94ANi soner 3): NH,

640 mg of the mixture consisting of methyl 3-(4-chloro-3-nitrophenyl)-3-(2,2-difluorocyclo-
propyl)propanoate and methyl 3-(4-chloro-3-nitrophenyl)-5,5-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-trifluoro-3-methylbutanoate



15Yi el d: 5309APIF13988810. 36 nin; chemical purity >92% [ Col umPCIFRPHAR/055474
AD-H, 5 pm 250 mmx 4.6 mm nobile phase: isohexane/ (ethanol + 0.2%
trifluoroacetic acid + 1% water) 95:5 (w89); flowrate: 1.25 m/mn;

UV detection: 230 nm tenperature: 30C]. 20 LC-M5 (Method 5): Rt =

1.04 min; mz = 273 (MHL. 1H NVR (46QC , DMBO-d6): 8 [ppn] =
1.21-1.34 (m 111), 1.34-1.45 (m 111), 13.76-2.17 (m 3H), 2.27-2.42

(m 111), 2.60-2.75 (m 1H), 3.49 (d, 1Hb 755(d 2H), 7.41 (d,

2H), 12.60 (br. s, 1E1). [a]D2 = -61.0; . 340, nethanol. 25
Exanpl e 95A (isonmer 4): Yield: 560 ng - 100 - :1135mn

chem cal purity >91% [ Col um: Dai cel HpDw| um 250 M x 4.6 nm

nobi | e phase: isohexane/ (ethanol + O. 2%tr|fl uoroacetic acid + 1%
water) 95:5 (v/v); flowrate: 1.25 m/gi#s detection: 230 nm
tenperature: 30C]. 5 LGM5 (Method 5): RI=1.04 min; mz = 273 on-Hy.
1H NVR (400 MHz, DVMBO-d6): 5 [ppnj = 1.2f1.34 (m 1H) 1.34-1.45 (m
114), 1.77-2.17 (m 3H), 2.27-2.42 (m 1H), 2.60-2.75 (m 1H), 3.49

(d, 1H, 7. &t&o&&l,te [

56.4. ¢ = g nh?ﬂg%atuar% Olég-m(gl 82%9%0@(@10? cﬁllaflﬁ T?ere %@ed slowly to 2§‘} B(I 65 mol)
3-(4-chlor cpfa(B{?H 28-taiyore 3 methyliuisneip eidy[H) -Gbﬂtlcmaltdr Uf Behwt-Sgeaiditnhbuicals
Eingél m Wk%azag@%ﬁ%h)) 39’3%&6@45 REY ADOEE I&?i’ﬂﬁbﬁrﬁ% 10} ethano%zﬁeniﬂqgactlon
(28, 3R) -2- (S&Phl@hn oiap five gatyd i, 80°G -and isfidredoat ohiS tevgrtelapirh fidrahbi Bheanixchrsveme then

chl or o N 08 ot Pryfuo 5, L BLOTRARFREe 202 Dol and g TRkt rpone

was stirredhaze tlmea)with grpelr @b 13 rhiof /@ObutylnuetB® Sthed Te3combingavlghni®bhases were

pyridine an mol, ), _of. met hyl

3- ( 3- ani no- (%leg %%rr@sﬂﬁgn@ Aty ﬁéf’rhélfrﬁté% %ﬁ(.s)%h'eélt (&R LPRqvETrapdey reduced pressure at
17A) were t3geq aadid@d:ssmdf 300antia@ alHel dmliﬁerﬁrddukif Vad\@en Siktillca e 10V AR Sta head
The reagctign m hen ¢ rat ed un reduced pressure and
the crude 28 ‘“r’ SHGCE Bise f*ﬁ%aa ra?fégg (ﬁ?’ 1d?"géé’ﬁﬂgfoa9 ob thentitteagqrapound as a
RP- HPLC (nuialduﬁespmqele_ met hanol / wat er 80:20). This gave 237 ng of the
target conpound (38% of theory). LGMs (Method 5): Rt = 1.43 mn;, mz

504/506 @ [1- NVR 400 ,. DMBO-do): 5 m = 0.68 (d,
080 BN (400 e, (oSSR, S o A] 7 iFgnh 258 44 (K, m

111 parti aldqpn sbaefgd. 119)(3%@136 2.70-2.80 (m 2H), 3.30-3.41
(m 111, partlally obscur ed by H2 S|gnal) 3.42 (s, 3H), 4.12 (d,
111), 7.01 7.31-7.37 (m 211), 43-7.50 (m 411), 9.83 (s,
1H). 5[a]0 CMSi(MféhOdé)-RtC712@mlﬁelt’4ﬁan]§ MExarrple 97A Met hyl
3-(4-chloro-3-{[(23,3R)-2-(4-chl orophenyl)-4,4,4-trifl uoro-3- rrethyl bu
tanoyf | gm na};* phaniyl d = §11Bhdnpent anoat e (di ast er eoner 2)

Example 61A
Ethyl 4,4,4-trifluoro-3-methyl-2-(4-methylphenyl)butanoate (diastereomer mixture)

H.C
3 o)

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



FF 10288 2423986 nmol) of PCT/EP2012/055474
(2S, 3R)-2-(4-chl orophenyl)-4,4,4-trifluoro-3-nethyl butanoic acid were
dissolved in 14 m of dichloronethane, 20®-ng (1.53 mmol) of

1-chloro-N N, 2-trinmet hyl propl-ene-|-anmne were added and the mxture

was stirredwat addainlbelypardathe reactiar sa@tion was tBéQstirﬂ:d(aZ FE7 fo0l hinOfThe reactmn

4-chl h
2 et hy | pent o3BT EER GRS ORI S, et o el R i crackne g anont

t he reacti oel added Glo\ﬁﬂiﬁ add tifd idvRe oasestitied it . - 1090 for ERC KOS B D Yr Bimol) of
was t hen cog%entr ted Eﬁlreduced Er essure and the crude product

obt ai ned wa$ PRI FEH 'Y BympPe e ereppeHpided (Gemitce 2ph 4he reaction

met hanol § V\ﬁ§cﬁ|itlo§0wgso)varm-ghlf§'st9@VRT2§1§ #Eh Béarddh® @CYehe Qﬁlﬂﬂﬁféu@'gs Sﬁere{P at this
of theory). LC-MS (Method 5 R=143 mn;, mz = 504/5

1H NVR (400'3%3%““&\/@02&5?“‘1 of poald to BT gnd ptiredzpyproight. 8’@ﬁe(rdhe @H)txondlaSBended
(d, 3H), 1. &lenkoR4 nTL(,Qan;alﬂQ 1phgse %olgheigneﬁﬂ&hlt;r&%ethﬁérf‘i)a Heyrez&gﬁrf Wi8dre was
by DVMSO si gnal) 2. 11,7 part

obscured byfigred sthij’ﬁél )heselgllig (ﬁ:se rgfifjue avag owishied Irepeptedly. @dth( eklyl _‘aleﬁtr;tte and

7.33 ( d, 11&1):h101%n1%€ﬁa£@and]tﬁ_9 con'zbhn%ﬁ 1 Ttra?& v(reliré fﬂ_%rg '&%d%ﬁde{r%du%@ pressurel'%‘he crude

- [a, D20 +84.7, . anol
tert-Bulyl 3PI(>f4UCé mbmﬂ@s‘—dSW@S[ @@@@R)?h@mémg@tﬂlcﬁllwpbmw@ 2] Amdbilar iphdseopadroleum

3- met hyl but anay léhgc[{%lﬂé%ﬁane B0ENY L)1y 3rGY GRS APY (A PRAIC YRS 04 of theory) of the title

(di astereone
compound as a colourless liquid.

'H-NMR (400 MHz, DMSO-dg, 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),
15 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-methylphenyl)butanoate (diastereomer mixture)

CH
3
20 F
Preparation of solution A: Under argon, 16.3 ml of a 1 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

25  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-bromotoluecne were dissolved at



a 45 ng (WOZPIABT8R8of PCT/EP2012/055474
(2S,3R)-2-(4-chl orophenyl)-4,4,4-trifluoro-3-nethyl butanoic acid were
dissolved in 1 m of dichloronethane, 369m (0.27 mmol) of

1-chloro-N, 1V, 2-tri met hyl prop- 1- enel- am ne were added and the m xture

was stirredkBin (oahof ehpes aidreng (0:333@mol) Bf pAkdidm(I()Qhcbtie BAOLI A (0.68 mmol)

pyri di ne and..5 0.17 I tert-butyl . )
3- ( 3- ani no- -26‘?01?Ygg’é‘%?%é&?f%:%y@éhm‘fBylifllla@wh?%’b‘é(ﬁfaa%ed( Eheselutigpnstas stirred
1; Exanpl e s3@A)for hwmol ved in 1 m of dichloronethane, were then
added, and the reaction mxture was stirred for another 1 h. The

. . h
Crude. pr odUBtdBt SPNE DL S HOEH SPrb e et oY BB OB By Fgpegiopwise
75 g of tha Tar e comound (Bavof thoaryy el e e g B AT and
2182 i n: g a2 t@az?%n&mrmfm 1. %nﬁ?ﬂ@oggﬂuﬁi@r g ey heated to 80°C (internal
3- (4- chl or oedpdrbiiRPaRRird bnERAERRREIND 1 And réditidd dolHioh %?fh@?%f&ﬂ@&boled
t anoyl ] am no}- phenyl)-3-cycl olpropPyI ﬁ)roganoat e (diastereomer 2 9
ng (0. 45 m’ltBI%T gifd stirred for another 12 h. Finally, the reaction mixture was filtered through kieselguhr,
(2S, 3R) - 2- (fls G ARREMELIT Bpéhectrst With IURER-Aa TRE Byl 0L &s Feld ML atea
dissolved in 2 m of dichloronethane, ny ?0. mmd) 0
- 1- chl or 8 N, wderreducadpiiessiysr Bl crudsrpeodugt-ahtrined waepwified dedmatograplienlly on silica gel
ol ) of el R Heidi SRR By 4 DG e ki) of e
3- ( 3- am no-ttlechmpowghenyl) - 3-cycl opropyl propanoate (enantioner 2;
Exanpl e 31A), dissolved in 2 m of dichloromethane, were then added,

and the reagt. ' e ticrred a er h,__The reaction

m xture was %{IH]@I# @hﬁé{ﬁﬁ’ ngfu ﬁé@?gr({e‘g{]@eg?%eééEljﬁeﬂérhd'lgl{@» 3 e 3-07-3.30
product obt i, DEY 3vEgd, M. TEBE3.Yy/(dpuBHS, Bed-4cBrRENO YN 2P R0 ¢al A1y, PM-3bb igﬁ,azﬂ).
gel (nobil e phase cycl ohexane/ ethyl acetate 20:1). This gave 10 206

ng of the t 0 colourless qil (85%of theory). LC- M

( Met hod ):8‘%,%’?@(@?@*0]5?%;3#%9’3'2@7%%4 WOHAestereomeR R R ﬂé@f’w’, m/z = 275
DVSO- d6) :  SMHphidiastddeddzdr .11 (m 1H), 0.17-0.34 (m 2H), 0.45-0.55

(m 1H), 0.80 (d, 3H), 0.88-1.00 (m 111), 1.21 (s, 911), 2.14-2.24

(m 1H), 2.47-2.57 (m 111, obscured by DVSO signal), 2.58-2.66 (m

1H), 3. ZQ-MM%H, partially obscured by H20 signal), 4.14 (d,
151H), 7.11 (dd, 1H), 7.37 (d, 1H), 7.40-7.51 (m 5H), 9.82 (s, 1H).

The conpourgibyll( Bted-dhloréghenyl)pRd 8-t ot WRIHY bR 8RR @thsicoRBr ARAOIOUS
manner: - 114 - Exanple Nanme/ Structure/ Starting materials Anal yti cal

data 100A tert-butyl 3-(4-chlor Oiﬁ- [ (28, 3R)-2-(4-chl oro-

phenyl) -4, 4, 4-trifl uoro-3-net hyl oyl] -

am nol pheny1l) - 3- (1- net hyl cycl opr opyl ) propanoate H HN H3C4",,...--
O O

H3CI(,“

20 Preparation of solution A: Under argon, 1639 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.

25  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(ll) acetate and 2.693 g



F/ ,,, F CWODIg/138888(28,31?)- Cl LC-M5 (Method 7): Rt = 1. 5BCTVBP2012/055474
mz = 556/558 (MH . aT SIH3C OH 3 H3C 3-(

1-net hyl cycl opropyl ) propanoate T _gromtert-butyl

3- (3-am no- 4- chl oropheny1l) -

2-

(4-chl or oghenmpdholf ¢t 4-didybibhtPbRosrilEL W AR atido)AFetlyl were added. The

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

5  stirred at this temperature for | 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

10 (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

cthyl (3R)-4,4,4-trifluoro-2-(4-isopropylphenyl)-

3-methylbutanoate

GC-MS (Method 1):

R, =4.61 min, m/z = 302 (M)"
64A (diastereomer 1);

Ry = 4.64 min, m/z = 302 (M)"

(diastereomer 2).

from 1-bromo-4-isopropylbenzene and

ethyl (3R)-4,4,4-trifluoro-3-methylbutanoate




101A H3C HOYO BlE33%BE 4- met hoxy- 4- met hyl pent anoat e OSH30 t eACTHER3A12/055474
3-(4-chloro-3-{[(28,3R)-2-(4-chl oro-

phenyl) -4, 4, 4-trifl uoro-3-nethyl but anoy %93 -

am no} phenyl) - 4- net hoxy- 4- net hyl pent anoate fromtert-butyl

3- (3-am no-4-chl orlophenyl) - . . .

2- E 4- chl or g %@?\’V% -4, 4%‘%%?1‘%‘}%&?-%%?%?“ anoi ¢ATaligal datay o3 N
F-.... O Fand T (ZS, 3Ry-

ethyl (3R)-2-(4-tert-butylphenyl}-4,4,4-trifluoro-

3-methylbutanoate

GC-MS (Method 1):
R;=4.83 min, m/z=317
(M+H)" (diastereomer I);

(M+H)" (diastereomer 2).
MS (DCI): m/z =334
(MH+NH,)".
from 1-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
H:;C.\O
Cl
O GC-MS (Method 1):
66A O/\ CH, R, =+5.34 min; m/z = 324/326
ey (M)
" |<F

from 4-bromo-1-chloro-2-methoxybenzene and

ethyl (3R)-4,4,4-trifluoro-3-methylbutanoate




C LC-Ms (MMOYPd2R3988R = 1.48 min; mz = 574/576 (Mai. - PO/EP2012/055474
Exanpl e Nanme/ Structure/ Starting materials Analytical data tert-butyl
3-(4-chloro-3- phenyl)-4,4,4-trifluoro-3-94et hyl but anoyl k

am no} phenyl) - 3- (1-fl uorocycl opr opyl ) pr opanoat e

-2-(4- - LC- Vet hod
g ( 2S, 3R) - 2 g'm% eI oro Namaejgér{lcture/Stlz;lBtl%g mattggs 01 Ana Iytica?dgg (

{
5

ethyl 2-(4-chloro-3-methylphenyl)-4,4,4-trifluoro-
3-methylbutanoate

¢l 0 GC-MS (Method 1):
R;=4.81 min, m/z = 308/310
H,C 0" cH .y _
67A 3 3 (M) (diastereomer 1);
H.C F R, = 4.84 min, m/z = 308/310
E 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)

\l

O O

H,C

Hscu,“

F F CH,

5 244 ml (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-methylbutancate in

15 ml of abs. toluene was added dropwise. The mixture was stirred for 10 min. At -10°C, a
solution, prepared beforchand, 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-

10 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 1 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,

15  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



102A N 0 12WQ2012/4898%8n; m z = 560/562 H3Co" F ,.../" ,,, F IIT/EP2012/055474
(Mai . Cl F fromtert-butyl 3-(3-am no-4-chlorophenyl)-
3-(1-fluorocycl opropyl ) propanoat e and (2353R) -

2- (4-chl orophenyl)-4,4,4-trifl uoro-3-nmnethyl butanoic acid

acetate 200:1 — 50:1), 3.051 g of the title compound (64.9% of theory, diastereomer ratio about
3:0).

LC-MS (Method 4): R; = 1.52 min, m/z = 289 (M+H)" (minor diastereomer); R, = 1.54 min, m/z =
289 (M+H)" (major diastereomer).

5  'H-NMR (400 MUz, DMSO-de): major diastereomer: 8 [ppm] = 0.76 (d, 3H), 1.13 (t, 3H), 1.17 (t,
3H), 2.55-2.63 (m, 2H), 3.21-3.31 (m, 1H), 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-

S-methylbutdnoate 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-dy): major diastereomer: 8 [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)



met hyl 3- (4WEHBEA3EBP[ (25, 3R) - 2- (4- chl or opheny1) - PCT/EP2012/055474 -
4,4, 4-trifluoro-3-nethyl butanoyl ] am nol phenyl) -

3, 4-di net hyl pent anoate (di astereoner 1) -96-LCMS (Method 7): H3C O
H3CCH3 R, = 1.48 mn; mz = 518/520 (MtH)t 103A 4111 N C O

1H NMR (400 Mz, DMBO- d6): 5 [pprjCz 0.56 (d, 311),

b

O O

H Cl,r“'

3

F—T™~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-ds): 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)

HSC\I
0 O
Hsoh,’ F
F F Cl
F

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-dy): major diastereomer: 8 [ppm] = 0.80 (d, 3H), 1.08-1.19 (m, 3H),
3.34-3.4] (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)phenyl}-4,4.4-trifiuoro-3-methylbutanoate



H3CO" 0. 8YQHYZ/18MP88 1.29 (s, 31-1), 1.82-1.93 (m 11-1), PCHEPHI2/055474

111), F ..../11/4410 F C 2.77 (d, 111), 3.30-3.44 (m 1H), F 3.33
(s, 31-1), 4.12 (d, 111), 7.12 (dd, 1H%7-7.33 (d, 1H), 7.43- from
met hyl 3-(3-am no-4-chl orophenyl) - 7.50 (m 5E1), 9.81 (s, 1H).

r 1, Exanpl e 50A) and

3, 4-di net hyl pent anoate (enanti o _
4,4, 4-trifluoro-3-nethyl butanoic

(+)-(25,3R) -2-(4-chl oropheny
acid

1.58 g (5.52 mmol) of ethyl (3R)-4,4,4-trifluoro-3-methyl-2-(4-vinylphenyl)butanoate, 23 mg
(0.55 mmol) of sodium fluoride and 24 mg (0.11 mmol) of 2,6-di-tert-butyl 4-methylphenol were
heated to 110°C and stirred for 5 minutes. 1.9 ml (9.38 mmoi) of trimethylsilyl 2,2-difluoro-
5 2-(fluorosulphonyl)acetate were then slowly added dropwise, and the mixture was stirred at 110°C
for 60 min (careful: evolution of gas after about 30 min). After cooling to room temperature and
addition of ethyl acetate and saturated aqueous sodium bicarbonate solution, the organic phase was
separated off, dried over magnesium sulphate, filtered and concentrated to drynes.s. The crude
product was purified chromatographiéally 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 1); Ry = 5.01 min, m/z = 336
(M) (diastereomer 2).

MS (DCI): m/z = 354 (M+NH,)".
Example 73A
15 Ethyl 2-[4-(bromomethyl)phenyl]-4,4,4-trifluoro-3-methylbutanoate

Br

225 g (82 mmol) of ethyl 4,44-trifluoro-3-methyl-2-(4-methylphenyl)butanoate, 1.53 g
(8.6 mmol) of N-bromosuccinimide and 67 mg (0.41 mmol) of 2,2azobis-(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



- 116 - ExaMt ?1RAAE8t ruct ure/ Starting materials Anal ytical RGE/BP2012/055474
104A nethyl 3-(4-chloro-3-{[(28, 3R)-2-(4-chl orophenyl)-
4,4,4-trifluoro-3-nethyl but anoyf| am no} ptesnyl ) -

3, 4-di met hyl pentanoate H3C 0 N F CH3 | e (diastereomer ...rail

( enant i orrer ctibm&lograghicatly dn )icdGlel notilke lﬂ}ladeGyN&eﬁ(M%leH@da&)ate 4 1)_TH15 %@ve 2.667

520 DVBOd6): 5 [ppn] = 0.5
;,nH)n 0. 81 (%lgﬂ lgiéféthf@%%(y,eg‘i"?’%gl&. 92 (m)lH), 2.58 (d, 11 1)

2.77 (d, 1H), 3.29-3.46 (m 111),.3.35 (s, 3H), 4.12 (d, 1H, 7.12
( dd 1H), 7GB3M§ dviethéd) 1): R, 4277 mH) u(/m= 3BHM-BY) 8diadiGreonder1%)R, = 5HRAGnin, m/z = 373
F 3, 4-di nmet hyl pent anoat e

4 4 4- trlfl&g;B('}) Mg e B @ anoi ¢
5 Example T4A
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. After 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
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 (DCID): m/z = 360 (M+NH,)".

20  Example 75A

Methyl (4-chlorophenyl}3-oxocyclopentyl)acetate



from met hyl W& 3032/438888- 4- chl or ophenyl ) - Exanpl e 51A) and PCT/EP2012/055474
(+)-(25,3R)-2-(4-chl orophenyl) - 105A 3-cycl obutyl but anoate 0 H3c

H3C F 3-cycl obut yl but an®at-e

4, 4 4-Trifl uoro-3- met hyl but anoi ¢ et hyl

3-(4-chloro-3-{[(2S, 3R)-2-(4-chl or ophe
4,4, 4-trifluoro-3-nethyl butanoyl I%ﬁpno} enyl)- from net hyl
3- (3 am no- 4- chl orophenyl) - Exanpl e 52A) and
(+)-(2S,3R)-2-(4-chl orophenyl)- 401HN aSter eonmer (enantloner Cl

O Facid1l) G 1, LC M (Method n, mz 530/ 532 (

MtH +. ) ' H NMR (400 MHz, DMBOcC16) [ pp > & (d, 3H) 1.31 (s,
3H), 1.44-1.53 (m 1H), 1.53-1.64%/(m 3H), 1.67-1778 (m 2H), 2.46

(d, 1H), 2.47-2.60 (m 1H, partially obscured by DMSO signal), 2.70

(d, 1H), 3.36-3.46 (m 1H), 3.38 (s, 3H), 4.12 (d, 1H), 7.10 (dd,

111), 7. 34 uller drghn, 14.842-(T05d minal) 0B bisoppBAm{rne ;weldthitially chhigéd in BOARPIErHF,

the mixture was cooled to -30°C and 42.3 ml (105.75 mmol) of a 2.5 M solution of n-butyllithium

in hexane were added slowly. The reaction solution was then warmed to -20°C, 15 g (81.25 mmol)
5  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
10 product was taken up in ethyl acetate. The aqueous phase was exiracted 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 acctate 4:1). This gave 15.65 g (58.67 mmol, 72% of

theory) of the title compound as a yellowish oil.

15 GC-MS (Method 1): R, = 7.02 min, m/z = 266 (M)" (diastereomer I}; R, = 7.04 min, m/z = 266
(M) (diastereomer 2).

MS (DCI): m/z = 284 (M+NH,)".
Example 76A
Methyl (4-chlorophenyl)(3,3-diflucrocyclopentyl)acetate

0.0
H,C”

. cl
20 F

Under argon, 82.5 ml (82.14 mmol) of a 50% strength solution of 1,1-[(trifluoro-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 triftuoride/dicthyl



Name/ St ruct BY@PG243P88%g naterial s Anal ytical data 106A PCT/EP2012/055474
3-cycl obut yl but anoat.e 0 93C H3C3 3-cycl obut yl but anoat e

4,4, 4-trifluoro-3-nethyl butanoi c net hyl -100-

3-(4-chloro-3-{[(2S, 3R)-2-(4-chl orophenyl) -

4,4, 4-trifl amem&pmmye ddat eyl | BRImLhRNAR ¥idred 4036EHor MO8 6588 (8! 67 mmol) of

?+§ 3( gg g%) ﬁu? ﬁiyizl?%ﬁ'ﬁ gﬁ%ﬁéH;f}ocycllpgqngi)a%tw dissolved in 200 ml: of tojmepe, were then

(di ast er eoneddel 8RAMN, | DHBRe Edactidn. soRGibfl whk sﬁ%seéﬁenﬁ?%ﬁfdﬁ@tﬁ@@ aﬁél StlBEd at this
1.51 nmin: mz = 530/532 (MH) +. 111-NVR (400 Mz  DVBQU8)

0.81 (d, 3H5emp$ra§1§_e {0§ 60 4. 1’Jj_l)e reaptigmmixture wehthen pgjded 10 a51;gr.1x:[ur6'poqlgﬁ} to con31st1ng

1.67-1.7 of téhx ebu X 0 ! anic phase
obscur edgbglmD}\/B@]é%])SIftﬁ}alél)@ ;fng 10@;&%)&2%[4}1@.\ 8 é&d(u‘fﬁ h}Jdlft'J ((ﬂ:asr }ulf-’]@ ’I%n A)(Sg(l ph

314), 4.12 pas separgted off; 3wl theidqueqys)phase, v emacteﬁltml)ee nmrm?,m@ with ¢thyl &bipte. The
9.81 (s, 1lgamblﬂéa7@tg§]m@%hm4 Re axnéaazz)@r sbﬁflﬁn 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

10 the title compound as a colourless oil.
MS (DCD): m/z = 306 (M+NH,)".

GC-MS (Method 1): R, = 5.83 min, m/z = 288 (M)" (diastereomer I}; R, = 5.86 min, m/z = 288
(M) (diastereomer 2).

Example 77A
15 (+)-(25,3R)-2-(4-Chlorophenyl)-4,4,4-trifluoro-3-methylbutanoic acid

HO O

H3Cr, MMO\
P F cl

5.086 g (17.26 mmol) of cthyl (3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoate were

Method A:

dissolved in 68 ml of dioxane, and 34 ml of 1 N aqueous sodium hydroxide solution were added.
20 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 sulphate and
concentrated under reduced pressure. This gave 3.9 g (14.63 mmol, 85% of theory, 83% de) of the

target compound.

25 'H-NMR (400 MHz, DMSO-ds, 8/ppm): 12.95-12.73 (1H, br. s), 7.49-7.34 (4H, m), 3.68 (1H, 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)".



H3C.., pentwitoztie/16¢88ant i omer 3- et hyl but anoi ¢ F net hyl PCT/EP2012/055474
3-(4-chloro-3-{[(2S, 3R) - 2-(4-ethyl phenyl) -

4,4,4-trifluoro-3-nethyl butanoyl]am no}phgnyl)- from nethyl

3- (3-am no- 4- chl orophenyl) - 4- net hyl -

(28, 3R) - 2- ( edih A frifluoro- CH3 40 F H3Co"--"4,10
(di astereo ¥P Q &%Xmé %é) ‘d F acid 17A) 1) H3 and LC—MS

(Met hod 5): Rt—148 min; n12 = 498 (1\4+11)+. 'H NVR (400 MHz, DMSO-

d6): 8 [ ppndletzodiB68 (d, 3H), 0.79 (d, 3H, 0.85 (d, 311), 1.17 (t,
3H), 1.70-1.84 (m H ), 2.45- 2.64 (m 3H, partially obscured by DVSO

signal ), 2.7R82g86524nmudl) of 8thgB{3R) 3&4(chhoroi:hbnypal;idi-&iﬂuyro@&etuyleﬁiaﬂinéte were
;]2-2) ,Si gngg)d}ssg %m( §%H_Bﬂll%dl9€an%06an dl]}O%)n:'lﬂ) of IGEIQ@ug %,br%)élydrom%e S(gluﬁon were
Name/ St riuctasdded. Sthartactign vat etiired st 20761 it Bdal ThdatiekaddAs tHdd Geoved 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 filtrate was acidified by further addition of 1 N
10 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 diastereomer).
The aqueous filtrate that remained was repeatedly extracted with dichloromethane, and the
combined organic phases were dried over magnesium sulphate and concentrated under reduced
15 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):

20 'H-NMR (400 MHz, DMSO-d;, &/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).

25 Compounds listed in the table below were prepared in an analogous manner:



pent anoat e VENAN{18A%88 (di ast er eoner 3- met hyl but anoi ¢ H3CF, * PET/RPRO12/055474
3-(4-chloro-3-{[(28, 3R)-2-(4-chloro-

3-fluorophenyl)-4,4, 4-trifluoro-3-nethyl-hoganoyl] -

anm no} phenyl) - 4- net hyl pent anoat e from net hyl
?ég?ég)m- 20( ’%E‘lrp‘?gpgef T}%}?’gﬁﬁ‘aﬂﬁétaﬂ% materigl | uoréﬂalﬂlsﬂéitf F 1,
HN.O ..... -F=4,, B dllple H—F acrd—SH~CH—17A—Crard—+&M5 (w’b‘t—hﬁ'd"—“—
5): RE=1.43 min;[nz 522/ 524 (M+H) +. 111- NWR (GO_?\/IMG%I;ethW?O%,G):
8 [ppM = 0. 68 (d, (2331%)-4, }tﬁﬂu@béeﬂeﬂnﬂ;@@nﬁethyD 84 ( 4 I.—Rﬁm/ =95
0.23H, minor diastereomer), o Hé}’]tanoi“gf%i g 160 ZfLH &&T
partially opscuredl by DVSO 3 2. 81 (m %—I 3(438 n&_d
750 (dd, 19, 7.68 (1, 1h) P R Y %tﬁr;‘g% D
7.50 , , . S, / 1yl - Of ) . _
10.01 (s, 0G.07514,| m nor di aste eoner) (85% de). 185%5)3 ( fmajor
phenyl ) - 4- net hyl pent anoatH%C 28 E:, ent anoat e ( ¢diasitreans), 1.19 (d, 0.25H,

78A minor diastereomer), 2.29 (s, 3H),
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- (d 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-trifluoro-
3-methylbutanoic acid LC-MS (Method 5):
R, = 1.06 min; m/z = 259 (M-H)".
'H-NMR (400 MHz, DMSO-d;,
T9A

&/ppmy): 0.75 (d, 3H), 1.17 (t, 3H),
2.59 (q, 2H), 3.14-3.29 (m, 1H),
3.56 (d, 1H), 7.20 (d, 2H), 7.27 (4,

from ethyl (3R)-2-(4-ethylphenyl)-4,4,4-trifluoro- | 211 12.53-12.86 (br. s, 1H).
3-methylbutanoate

(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 0 "H-NMR (400 MHz, DMSO-d,

d/ppm): 0.80 (d, 2.75H, major
80A H.Crr,, 2, F diastereomer), 1.19 (d, 0.25H,
£ . ©:C| minor diastereomer), 3.21-3.37
F (m, 1H, partially obscured by H,O

signal), 3.75 (d, 1H), 7.29 (dd,

1H), 7.51 (dd, TH), 7.60 (¢, 1H),
4,4 4-trifluoro-3-methylbutanoate 12.97 (br. s, 1H) (83% de).

from ethyl (3R)-2-(4-chloro-3-fluorophenyl)-




3 et hyl but FRPUABEI, CHB HN F et hyl

PCT/EP2012/055474
3-(4-chloro-3-{[(2S,3R) -4,4,4-trifluoro-
2- (4-isopropyl phenyl) - 3- et hyl but anoyl | aniomiol - from net hyl
3- (3-am no- 4-chl orophenyl) - 4- net hyl -
(2S,3R)-4,4,4-trif] uor S | phenyl)- 0 F Exanple CI O
*| acid (di aé’faé‘flﬂ% Ql’f‘ﬂj“g gj{% @F%ﬁgy g?%ﬂffréal 1H). Af?lfﬂelﬂsta( Vet hod
5: R, = 15a—mn mz =512 514 11+ NvwR (400 viz-—DMS6—d6)—3S8
[ppni = 0.68 (d, 3H), (26, 3ﬁﬁ4ﬁdﬂmﬁlﬂ}o 2@4-ﬁ§or6ﬂmﬁg) LCIGS (MethﬁH})
1.71-1.83 (m 1H),| 2.45-2 1H, obscured by [)%BO%J] F%/ E
2.70-2.80 (fm 2H),|2.81-2. 9é~n(thylbmﬂowec@8 3. 30 R’Hh $3pAg (MY
obscured by} H20 signal), 3.42 (s, 3H), 4.07 (d, 1+ , 6.98 (dd, 1H),
7.24 (d, 21t1), 7.B1-7.41 (mH O - 119 - Exanpl eHNMR(fromsodlumsalt
Name/ Structure/ Starting materi al 400 MHz, DMSO-dg, 8/ppm):
S1A HCu,,, 1, 0.76 (d, 2.73H, major
diastereomer), 1.19 (d, 0.27H,
F F E
= minor diastereomer), 3.16-3.31
- (m, 1H), 3.66 (d, 1H), 7.15-7.23
from ethyl (3R)-4,4,4-trifluoro- (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
d/ppm): 12.56 (1H, br. s), 7.25
(4H, q), 3.56 (1H, d), 3.28-3.16
82 (1H, m), 2.94-2.81 (1H, m), 1.19
(6H, d), 0.75 (3H, d).
GC-MS (Method 1):
R, =4.93 min; m/z = 274 (M)".
from ethyl (3R)-4,4,4-trifluoro-
2-(4-isopropylphenyl)-3-methylbutanoate




Anal ytical WQBIH18M8ket hyl 3- (4-chl or o- 3-{[ (25, 3R) - 4, 4, 4- t r iRGTBPY12/055474
2- (4-fluorophenyl) - 3- net hyl but anoyl ] am nol pheny1l) -
H3CCH3 0 RN 3 from net hyl

4- et hyl pent anoat e

3- (3-am no- 4- chdpor ophenyl ) - 4- net hyl -

pent anoate (enanti orrer 1, (28,3R)-4,4,4-trifluoro-2-(4-fluorophenyl)-
3- et hyl butj 0|c E@g)eﬁe dla tereomer acid I'] O 0 SO I7A) and
LC- M5 ( MetH aB‘Pe 1 “‘ffﬁ/%ﬂrﬂ“agw%% (Nha\nalyqlqalm (400
NHZ, DNBO:L.) [JH —068 (u, 2+ IIJ.J. IIuj or—¢h astereoner }, 850
(d, 311), Q.85 (d IH.3R)2- @Hef(tﬂuty@h@@l)l-4,4q4mfhmmaotereorrer)
1.71-1.83 (m 1H),{ 2.45 (m bscured. by DVSO signal), 2.70-2.81
(m 211), 3.28-3.40 (m 1113 mﬁl_{gyl?uta lcam scured by 1120 signal), 3.42
(s, 311), 4.11 (d,| 111), 7.0Q0, (dd, 1H), 7.22 (t, p11), 7.31-7.37 (m
211), 7.44- 7.54 (jm ZH)_i, 9. (s, 0.925H, mjor diastereoner), 9.93
(s, 0.075H, m nor |di ast ePeoger) (85%de). - 120 { Exanple
Name/ Structjure/ Starti ngHg@terl nal yti cal data

GC-MS (Method 1):

83A OH
_ R, =5.15 min; m/z = 288 (M)".
", F .
e ,I<F
F
from ethyl (25,3 R)-2-(4-tert-butylphenyl)-
4.4, 4-trifluoro-3-methylbutanoate
4,4 A-trifluoro-3-methyl-2-[4-(2,2,2-triflucro-
ethyl)phenyl]butanoic acid

"H-NMR (400 MHz, DMSO-d,

&/ppm): 12.95-12.59 (1H, br. s),

7.37 (4H, q), 3.70-3.57 (3H, m),

84A

from ethyl 4,4,4-trifluoro-3-methyl-
2-[4-(2,2,2-trifluoroethyl)phenyl]butanoate

3.30-3.18 (1H, m), 0.76 (3H, d).

GC-MS (Method 1):
R, =4.45 min; m/z = 315 (M+H)".




111A et hyVAEH203PBo- 3- ({4, 4, 4-tri fl uor o- 3- net hy1l- PCT/EP2012/055474
244- (2,2, 2-trifluoroethyl)phenylibutanoyl }am no) -
pheny11l- 4- net hyl pent anoate H3CCH3 0 HN f-riom net hyl

3- (3-am no- 4-chl orophenyl) - 4- net hyl - pent anoat e (enanti omer
4,4, 4-triflyugro-3-pethyl-244-(2,2,2-trifluorqethyl])- phenylTbutanoic
acid (diast DR | 01 F&T}‘déf(ré?‘ﬁgel/é?gﬂ‘@é?at%@alnpl e él“a’ngﬁdE‘?A)
m xture) m RUure) amd—tC VS (vethod—5)——R—%140—nmrm—infz—=
552/ 554 (M+E) +. - | (pdhloropheaytifP 8-diuvedcBtlonsotyhre!iSt) ST NMR (408 Vv, BINSO-d,,
Anal ytical |data 112A H3C O acid
d/ppm): 12.59 (1H, br. s), 7.38
Cl (4H, q), 3.51 (0.5H, d), 3.48
O (0.5H, d), 2.77-2.60 (1H, m), 2.42-
oH 2.27 (0.5H, m), 2.26-1.20 (5.5H,

85A m).

GC-MS (Method 1):

I R, = 6.33 min, m0/z = 274 (M)"
(diastereomer 1),

from methyl (4-chlorophenyl)(3,3-difluoro- | R:= 6.38 min, m/z =274 (M)"

cyclopentyl)acetate (diastereomer 2).

(28,3R)-2-(4-chloro-3-methoxyphenyl)-

4,4, 4-trifluoro-3-methylbutanoic acid
'H-NMR (400 MHz, DMSO-d,

H,C

0 &/ppm): 12.91-12.71 (1H, br. s),

Ci 7.41 (1H, d), 7.18 (1H, d), 6.98
(1H, dd), 3.86 (3H, s), 3.66 (1H,
OH d), 3.40-3.19 (1H, m), 0.79 (3H,

d).

86A

"I, F
H,C 'rT<
F
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 A-trifluoro-3-methylbutanoate




from net hyl VR ARIZAIPES8Nt anoat e (di ast er eomer (di ast er eomer F PCT/EP2012/055474

4,4, 4-trifluoro-3-nethyl butanoic H3C",...--,,, CH3 HN net hyl

344-chl oro-3- ({(2S, 3R)-244- (2, 2-di fl uor o-10ycl opropyl ) phenyl]-4,4,4-tr

i fl1 uoro-3-nmnet hyl - but anoyl | am no) phenyl ] - 4- net hyl pent anoat e and

(28,3R)-244-(2,2-d} fl ugro I opropyl ) phenyIT- 4T11T (enant fomer F F
4‘5’% Mé/ %

3-(3-am no- % pphe T.ﬁl )“'tﬁ‘ig%?’ﬁ?réé)l Cl (QApplyticaldatys ( Met hod
5: R = 1.8 mmnz ="546548—(vitrH)— —Exarpte—Y—3A)
acid - 122 - Exarrpﬂé‘l-hlaimﬁsmcthﬁphnngl}) Sidar-triflngronat eri al s Anal yti caI
data 113A 3
-methylbutanoic acid
Cl
o GC-MS (Method 1):
' R, = 5.20 min; m/z = 280/282 (M)*
H,C OH .
87A (diastereomer 1),
H.C F R, = 5.23 min; m/'z = 280/282 (M)"
F (diasterecomer 2).

from ethyl 2-(4-chloro-3-methylphenyl)-
4,4 4-trifluoro-3-methylbutanoate

(28,3R)-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)".

'"H-NMR (400 MHz, DMSO-dj):
8 [ppm] = 0.76 (d, 3H), 1.86-2.04
(m, 2H), 2.92-3.06 (m, 1H), 3.18-
3.29 (m, 1H), 3.61 (d, 1H), 7.27

| (4, 2FD), 7.34 (d, 2H), 12.72 (br. 5,
1H).

88A

(from ethyl (25,3R)-2-[4-(2,2-difluorocyclo-
propyl)phenyl]-4,4,4-trifluoro-

3-methylbutanoate)

Example 89A
(3R)-2-(4-Ethylphenyl)-4,4,4-trifluoro-3-methylbutanoic acid (diastereomer mixture)
HO O

HaCn,,,



ph nyl ) - 4- m¥{h§93ERPE%0at e H3C 0 pentanoate (enantiomer PCT/EP2012/055474
3- et hyl butanoi ¢ CF-i3 40 net hyl
3-(3-{[(2S,3R) -2-(4-tert-butyl phenyl)- -107-
4,4, 4-trifluoro-3-nethyl butanoyl ] am no) - 4-chl or of rom et hyl
3- (3- ani no- 3.8 ghbfostiog {ERWL}- eghymbﬂim 4@&1‘3&?@%3%&&%@% ?uﬂﬂ/eﬂ%&l) 8% About
yA-trifl , |ast reonme arrpeam

o1 B3 17 A B R R ERBE DR Va dissolyodin fhymisioss of Gokbogse 124 ml of
( MeH) +. H %hal(o‘ﬂoﬂ-ﬁh/&iki,wﬂv,mrd Sd@)g (1§7 Bﬁﬂl‘ﬂol -of Qoddsin ﬁﬂhoﬁ@ werQ ag&d(aqlttle ata
3H), 0.85 d 3 1.27 (s, 9H), 70- 111),

1H, parti aI fipe-oleagclion BYTpREES §V’§?i]a‘ft)40°@ f°FCP b Adpr Gﬁ?llnEH)he VQIaQ]S-SSIVQIgS were

(1 m 12 9$§ar %dg&hﬂiﬂanga Péﬁdé&i&ﬁh;l@%rghﬁ@d SicgRal Qnd ﬂ?e I?QdL(eSWas%mted %htf? %a{efi 'The mixture
d :_l)ast ereo rre}"?s a@dk%@ prsaddggiop pihy %@ﬂ%ﬁcab P’éCP @9 reyepuy 9296 6@6) extracteti #Bee- times

Exanmpl e Nang{St &t de@leStikt dighifHat 91%!1191: Sp %’E C(ﬁ‘leddg\;eg shaiif Sll.l_fs I%te and
pentanoate (enant’iomer 4,4,4-trifluoro- 3-
concentrated under reduced pressure, and the remdue 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-H)™ (major diastereomer).

"H-NMR (400 MHz, DMSO-dy): major diastereomer: & [ppm] = 0.76 (d, 3H), 1.17 (t, 3H), 2.54-
2.66 (m, 4H), 3.10-3.29 (m, 1), 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

HBCI;“'

20 F

Diastereomer ratio about 9:1,

'H-NMR (400 MHz, DMSO-ds}: major diastereomer: § [ppm] = 0.77 (d, 3H), 3.18-3.30 (m, 1H),
3.67 (d, 1H), 7.17-7.24 (m, 2H), 7.39-7.47 (m, 2H), 12.78 (br. s, 1H).

Example 9IA

25 (3R)-2-(4-Chloro-3-fluorophenyl)-4,4,4-trifluoro-3-methylbutanoic acid (diastereomer mixture)



met hyl _
3- (4-chl or o¥83 201R2398RW,) - 2- (4- chl or o- 3- net hoxypheny1l) - 4, 4, 4- t rpET/MPLO2/055474
3- net hyl - but anoyf | am nol phenye- 4- net hyl pent anoat e (di astereoner from

nmet hyl
3- (3-am no- 4-chl or ophenyl) - 4- rret hyl ( 2S, 3&) 2- (4- chl or o- 3- net hoxypheny
1)- CH3 RN leQ F H3CA,", ..----",, po .. p..0 1, Exanple 1) F 17A)

2.91 min;, mz 5341536
H3C O pent anoat e (enantloner
@, 4, 4-trifluoro-

acid CHI3 0 C and LC-I\/IS (I\/bthod 4):
(MtH) +. 115A phenyl) - 4- et hyl pent anoat e
phenyl ) but anoi ¢ F net hyl 3-(4-chlidi&n,354

3- et hyl - 2- (4- net hyl phenyl ) but anoyl ] afn mrret hyI
3-(3-am no- 4-chl orophenyl) - 4- net hyl -
(28,3R)-4,4,4-trifluoro-3-net hyl - 2-K 44 nét hyl CIN F
H3cu",/1",,,Sio F

Diastereomer ratio about 1:1.
GC-MS (Method 1): Ry =4.79 min; m/z = 284 (M)".

"H-NMR (400 MHz, DMSO-dy): both diastereomers: [ppm] = 0.80/1.19 (each d, 3H), 3.18-3.29
5  (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-Chlorophény1)(3,3-diﬂu0rocyclopentyl)acetic acid (isomers I — 4)

HO 0

By preparative HPL.C on a chiral phase, 4 g (14.56 mmol) of the diastereomer mixture of
10 (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 mi/min; UV detection: 230 nm; temperature: 25°C]:

Example 92A (isomer 1):

15 Yield: 682 mg

R; = 8.12 min; chemical purity >94%

[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°C].

20 LC-MS (Method 5): R, = 1.03 min; nvz =273 (M-H)".



S00.79 1, EXAMA118M8Sstereoner C ".0 F acid 17A) 1) CH3 oPfI/ER20NR/055474
(Method 5): Rt = 1.40 min; mz = 484/486 (M H )+. 111-NWVR (400 MHz,
DVSO- d6): 8 [ppm = 0.68 (d, 3H), (-dp93H), 0.85 (d, 3H), 1.70-

1.84 (m 1H), 2.29 (s, 3H), 2.48- 2.57 (m 1H, obscured by HVSO
signal ), 2. @Nmaoommzmms@da% pﬁQ=(Iru6~1ls*z(@antU algksyzzqt{ﬁpgn?@ N0.77 (m,
H20 si gnal)1 d( I% 4( 99 (dd, 111), 7.18 (d

2H), 7.29-7: 1@835%( AHy.7 (di§HQS7 lddg?@ﬁ Dn%ﬂ@? sditst er eoner), 9.87 (s,

0. 06H, m nor diastereonmer) (88%de). - 124 - Exanple

Nane/ St ructy,qﬂ&ga;rgtoj@go,m,g{eﬁ@h& Anal ytical data 116A H3C O

4- et hyl pentanoate 4, 4, 4-trifluoro-3-nethyl butanoic H3C o net hyl
3-(4-chl oro-3-{|i(28 3R) - 2 (4-chl oro3-net hyl phenyl)-4,4,4-trifluoro-3-
met hyl but a 1) - 4- met hyl pent anoat e (di astereomer from

met hyl 3-(3-amni no- 4-chl orophenyl) and

(2S, 3R) -2- (drethbpy Qg 3- met hyl phenyl) - CH3 Fh-F (enantioner 4011 HN, F
/) : ‘

R, = 9.53 min; chemical purity >97%

[Column: Daicel AD-H, 5 pum, 250 mm x 4.6 mm; mobile phase: isohexanc/(ethanol + 0.2%
trifluoroacetic acid + 1% water) 95:5 (v/v); flow rate: 1.25 ml/min; UV detection: 230 nm;
temperature: 30°C].

10 LC-MS (Method 5): R, = 1.03 min; m/z = 273 (M-H)".

'H-NMR (400 MHz, DMSO-d): 8 [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).

[o]p® = +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): Ry = 1.04 min; m/z =273 (M-H)".

'H-NMR (400 MHz, DMSO-dg):  [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 (d, 1H), 7.35 (d, 2H), 7.41 (d, 2H), 12.60 (br. s,
1H).

[0]p* =-61.0°, ¢ = 0.340, methanol.

25  Example 95A (isomer 4):

Yield: 560 mg



01, O S BEXAN1E/1d8% cH3 € 17A) LG MS (Method 5): 12, = 1.BAT/EP2012/055474
mz = 518/ 520 (M+11)+. 11-1-NMR (400 MHz, DMBO d6): 8 [ppnm] = 0.68

(d, 3H, 0.81 (d, 31-1), 0.85 (d, 3H), 147®- 1.83 (m 1H), 2.23 (s,

3H), 2.45- 2.59 (m 1H partially obscured by DMSO signal), 2.70-2.81

(m 2H), 3.R8- Bl.3KIminMthelldal gt +akdy obscured by H20 S|gnal) 3.42

3 0_(dd, 7.27-7.45 (m _5H), 1 (s
((3594HH) ma; 0&7&1(%%%%5%6#@?% 5&‘%925&““110* démmméﬁfle ghasgi lé?l@é%?éf(ﬁth%@é% 0.2%
de). 117A AtiRbRydepentanoabe watddos 4omptid Rent eI al/&iAcid dehRESY 230 nm;
3-(4-chl oro- 3- %(4 chl orophenyl) -
(3, 3- dlfluoWHE%TWBbé% flacetyl]an1nolpheny1)- from net hyl
3-(3-am no-4-chl orophenyl)- and

(4-chl or ophenwy @@atﬁbdb)fkmr@%ﬁlmw(w%f“c (enantioner (isomer
CH3 401 HN 1) (isomer ‘1, 1) C 0 Exanple ,

"H-NMR (400 MHz, DMSO-dg): § [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-chlore-3-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoyl Jamino}-
phenyl)-4-methylpentanoate (diastereomer I)

JHO CH
H3C\O
Cl
HN O
HSCI,,“ "1,,, :::
F F Ci
F

328 mg (1.23 mmol) of (25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoic acid were

15  dissolved in 17.5 ml of dichloromethane, 263 mg (1.97 mmol) of 1-chloro-N,N,2-trimethylprop-
l-ene-1-amine 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-
pentanocate (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): R, = 1.43 min; m/z = 504/506 (M+H)".



17A) LC- M5 PiRtHEd3388 Rtin = 1.41 nmin;k = 512/514 (MtH) +. ' HRGIVEP2012/055474
(400 MHz, DMBO- d6): 8 [ppnj = 0.67 (d, 3H), 0.85 (d, 31-1),

1.52-1.70 (m 2H), 1.72-1.82 (m 1H), 1.-82t1.95 (m 1H), 1.98-2.30

(m 3H), 2.46-2.60 (m 1H, partially obscured by DMBO signal),

2.70-2.80 (mN‘R/ﬁt) 40@%&1@3@9 55}:&3%] féeéﬁzd(sm e’ﬁkd)(d 3 685@1 i‘*g91’70185(m

el

7.02 (dd,
1H) . (- 1255‘?0: é%%ﬁﬁﬁémr\léﬁ@%a 11&8?%9\1@?‘@5?[\’{391@81@& 279-38 (m.n?é“Dy:i @-3141 (m, 1H,

data 118A 45 mlgyclb E‘éd%‘m%(ﬁ‘ g'xll'?ﬁ)C3Q2‘ts ey | PRIUANOAS 1€ aBCTH, 78R (1, 2m),

3-(4-chloro- 64 chlorqg
(3, 3-di f| uof-btyel 6petiyt $nGet Ilan1no}pheny1) from net hyl

3-(3-am no-4-chl orophenyl) - and
(4- chlorpphﬁ?yb;gﬁlﬁ fibbgg&g&g&]opentypacetlc (enantiomer (i soner

CH3 401 HN " (i soner
Example 97A
Methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoyl Jamino} -
phenyl)-4-methylpentanoate {diastereomer 2)

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 I-chloro-N,N,2-trimethylprop-
l-ene-1-amine were added and the mixture was stirred at room temperature for 30 min. 232 pl
{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-dy): 8 [ppm] = 0.67 (d, 310), 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 (4,
IH), 7.43-7.50 (m, 4H), 9.82 (s, 1H).



0 S Exanpl eW820{ZA$9488 M5 (Method 5): R, = 1.41 nin; nz = SACT/EPA012/055474
0\ 44g+. 'H NVR (400 MHz, DMSO- d6): 8 [ppnml = 0.67 (d, 3H), 0.85 (d,

3H), 1.52-1.69 (m 2H), 1.72-1.81 (m 1H)j21.81-1.96 (m 1H),

1.98-2.30 (m 3H), 2.46-2.60 (m 1H, partially obscured by DVBSO

signal), 2.[8052=884.19 =245, deti@Bo2. 93 (m 111), 3.43 (s, 3H), 3.78

(d, 1H), 7.02 (dd, 1H), 7.34 (d, 111), 7.36 (d, 1H), 7.44 (q, 4H),

9.78 (s, 1H). 119A 4-net hyl pentanoate H3C 0 4-net hyl pent anoat e

(enant i onerEZAmRle 84 hy|  3- (4-chl oro- 3- {[ (4- chl or opheny1) -
(3,3-difluorocycl opentyflacetyl]am nol phenyl)- from

et hyl - 3- ( 3ea/Bui- 43¢hkioREBEMSER)-2UGhlorophenyl)-4,4 4-triﬂuoro-3-methy(lbutanoyl]amiﬁo}—
(4-chl or ophen I} 3,3-di fl uorocycl opentyflacetic (isomer CH3 1e HN
(i somer 3) Egle%/}fl 'é‘fy ProPyAPTonEYR tgstereomer I)

CH, O
oS
H,C” O
Cl
HN @]

HLC, ", "f:,CL
F F Cl
F

45 mg (0.17 mmol) of (25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-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 pi
(0.51 mmol) of pyridine and 50 mg (0.17 mmol) of fert-butyl 3-(3-amino-4-chlorophenyl)-3-cyclo-

10 propylpropanoate (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
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

tert-Butyl 3-(4-chloro-3-{{(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoyljamino} -
phenyl)-3-cyclopropylpropanoate (diastereomer 2)



| 17A) LC 4 hade5) | R., = 1.42 min; mz = 512/514 (Mg mnoo o 0cci,
'HNNR(4O%MT}>§%% 8 [ppn] = 0.67 (d, 3H) 0.85 (d, Sy 201203347

1.21-1.35 (m 1H), 145158(m1H) 172183(m1H) 1.85-2.20
(m 3H), 2.28-2.43 (m 1H), 247260(m 3y, partially obscured by
DMSO signal), 2.70-2.90 (m 311), 3.44 (s, 3H), 3.75 (d, 1H), 7.02
(dd, 1H), 7.33 (d, 1H, 7.37 (d, 1H), ' (g, 4H, 9.74 (s, 1H. WO
2012/ 139888PCT/ EP2012/ 055474 -CH260 ExJdnpl e Nane/ Structure/ Starting
materials Anal ytical data 4- mg hyI ent anoate H3C 0 H3C'

4- et hyl pent anoat e aci d 3 33> [ (4- chl or ophenyl) -

(3, 3-di fluorocycl opentyl)acetyl]am no} phe from met hyl

3-(3-am no-4-chl orophenyl)- and
(4-chl or ophenyl ) (3, 3-di fl uorocycl opentyl )aceYic (@nantiomer (isomer
CH3 4111 HN (isoner 4) 1, HN 0

119 mg (0.45 mmol) of (25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoic acid were
dissolved in 2 ml of dichloromethane, 95 mg (0.71 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. 108 pl
5  (1.34 mmol) of pyridine and 132 mg (0.45 mmol) of ters-butyl 3-(3-anlino—4¥chlorophenyl)-
3-cyclopropylpropanoate (enantiomer 2; Example 31A), dissolved in 2 ml of dichloromethane,
were then added, and the reaction mixture was stirred for another 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
10 206 mg of the target compound as a colourless oil (85% of theory).

LC-MS (Method 7): R, = 1.53 min; m/z = 542/544 (M-H)",

'H-NMR (400 MHz, DMSO-d): 3 [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, 1H0), 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, SH), 9.82 (s, LH).

The compounds listed in the table below were prepared in an analogous manner:



4) C 0 40 BRARAPI2A3LE8B17A) LG MS (Method 5): R, = 1.42 min; BECE/ER2012/055474
512/ 514 (MH)+- 11-1-NWVR (400 MHz, DMBQd6): 5 [ppn] = 0.68 (d, 3H),

0.86 (d, 3H), 1.21-1.35 (m 1H), 1.45-1.584(m 1H), 1.71-1.83 (m
1H), 1.85-2.20 (m 3H) 2.29-2.44 (m 1H), 2.46-2.61 (m 1H,
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2012/ 139888PCT/ EP2[012/ 055474 - 330 ny (1.24 mmol ) of

(28, 3R) - 2- (|- chl orlopheny®ys 404, 4-f+€CH] uor o- 3- met hyl put anoic acid were
di ssolved ijn 10 nl} of sunhl ogloretlhane, 264 ng (1.98f mol) of
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m xture was| stirred at roomtenperagure|for 30 nm B00121 5 (3.71

I f idi d 360 f the™ i st f t
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reaction mixture was stirred for B,y . MHEtion mixture
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obtained was directly purified chre 10on silica ge
(rmobi | e phase cycl|ohexane/ et hyl acet gave 479 ng of

the mxture of thg two target conpounds. LC—NS (Method 5): R =1.33
mn; mz =538/ 540 543041'}4“#&6&1 3%%%1‘10 fch%orop%enyl}ZSA

3-(1-methylcyclopropyl)propanoate and (25,3R)-

2-(4-chlorophenyl)-4,4,4-trifluore-3-methylbutanoic

acid

tert-butyl 3-(4-chloro-3-{[(25,3R)-2-(4-chloro-
phenyl}-4,4,4-trifluoro-3-methylbutanoyl]-
amino}phenyl)-4-methoxy-4-methylpentanoate

CH,
HCS] O
CH 3
el
H,C™ O
cl LC-MS (Method 5):
101A HN. O R, = 1.48 min; m/z = 574/576
HyCrryy ", M
F F E:LC!
F

from tert-butyl 3—(3~amii10-4—chlorophenyl)-
4-methoxy-4-methylpentanoate and (25,3R)-
2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoic

acid




476 ng of tWE WIHIMEE8 of met hyl PCT/EP2012/055474
3-(4-chloro-3-{[(2S, 3R)-2-(4-chl orophenyl)-4,4,4-trifluoro-
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e and net hyl 3-(4-chl oro-

3-{[(2S, 3R)-2- (4- ¢hl oropheny1)-4,4 4-trifTuoro-3-ngt hyl DUt anoyl [ am no
} phenyl ) -5 ,E?-‘%P]FI uor o ﬁamﬂiﬁﬁﬁa{@%ﬁwgwf@@?m vidmalySie dat ed
further by preparattve HPECom—a—cchtrat—phase—ftcolgm—Dbai¢eel

Chi ral pak AZ-H, 5|unrtd5Q1 Baf-shl@0-3nif2538pB2(ecitase:
i sohexane/ ijsopr opanol 95: v/ V). flow rate: m /im n; UV detection:
220 nm tenperatute: %&Y&’A'%ﬁ{ém#%?rg’r?’f%fftﬁyﬁl?ﬁ??’loé]% y 20 obtained for
peak 2 and|peak 3 |wasnoiphdayNad!dnckotirbpragpehaopdneste By anot her
preparative HPLC on a chiral phase [columm: Daicel {Chiral pak AD-H 5
um 250 mm{x 20 nmobi | e phasi sohexane/ i sopropganol 95:5 (v/v);
flow rate: {15 nl/ 'nﬁ UHdet@ct i ¢m:F 220 tun; tenperlature: 30C]. -
128 - Exafpl e 122A Trdyl |
3-(4-chloro-3-{[(2SBR-2-04-CF yphehyl) -4, 4, 4-tr|i fl uoro- 3-net hyl bu
tanoyl | am no}- phe¢nyl)-5,5-difl uorg noat e (di ast|ereoner 1)

S5Yield: 100 ng = .42 mn; chem cal “garity >99% >999 | upm:

Dai cel AZ-H, 5 umj 250 mm x 4.6 nmm bi | e phase: %éﬁg(&%oggg‘]
i sohexane/ (i 46pkopanol + 0.2%trifl dbreaeetic-aci d |R, 2¥d@tiem)z 9566/562
(v/iv); flowrate: |1 m/mn; UV detection: 220 nm t/ﬁ rature: 30C.
10 LC- M5 (Method $): R = 1.33 m iCni, 40 * H NVR (400
MHz, DMsO4%): 8 [ppn] = 0.80 (d, 3H), 3H),| 2.19-2.32 (m

2H), 2.46-2.60 (m 1H, partially op d~\by=B\VBO dignal ), 2.69-2.78
(m 1H), 3/20-3.30 (m 1H), 3.30-3.43 , obscured by H20
signal), 3/48 (s, 4.12 (d, 1H), 7.14 (dd, 1H, 7.37 (d, 1H,

3
7.42 (d, 1H), 7.438-7. ) 2. 84 ( 1H) . .15 Exanpl e 123A Met hyl
3-(4-chloro-3-{[ (28, §%§ -%@bﬁ{%%f?@%ﬁeﬁ'n@&)ﬁpﬁ%})ﬂ-t rji f 1 uor o- 3- net hyl bu
tanoyl ] am no}- phengd)-{lspbegidprapelmhpotane atd(2§,dRpstjer eoner 2) - 129
- Yield] 96 ng|x 14 .m n; em.cal .puri >94% >99% de
[ Col um: Dai cel Nzg'ﬁ%%orﬁ%leng[%ﬁgfﬁl u%f)'é'rﬁ‘ﬁl:‘ytl%%o}ce phase:

i sohexane/ (i sopropanol + 0.2% 5trdctd uoroacetic acid + 1% water) 95:5
(viv); flowrate: |1 m/mn; UV detection: 220 nm tlenperature: 30C].

Al o B A VAR T P

2H), 2.46-2.60 4.4,4-trifluoro-3-methylbutanoylJamino} phenyt)-

3,4-dimethylpentanoate (diastereomer 1)

LC-MS (Method 7):
H,C .
0 HG CH, R;= I.diS min; n/z = 518/520
H,C~. (M+H)".

"H-NMR (400 MHz, DMSO-
dg): O [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).

103A

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




(m 1H, par W@P1Y/188%8ured by DVBO signal), 2.69-2.78 (m 1H)PCI/EP2012/055474
3.20-3.30 (m 1H), 3.30-3.43 (m 101H, obscured by H20 signal), 3.46

(s, 3H), 4.12 (d, 114), 7.14 (dd, 114), 1187 (d, 111), 7.41 (d, 114),
7.43-7.50 (m 4H) 984(5 1H) . Exanpl e 124A Met hyl

ﬂiFeS 3R) - 4-chl or gphenyl) -4 Z-TrjflTuoro-3-nethyl bu
nyl) - %Ia {%"—“&F‘F?"ﬁg‘m’é@’é‘?@b‘ﬁbpyl )p WMU&E@“U soner

- H Q. 0/
- . I I L_y YA VAV

[ Col um: Daj cel AZ-lhﬁthSSMﬁnchIﬁﬁ@ {”{(ﬁSEGRA}ZGMmlﬂproph&miyl)e phase:
i sohexane/ (| sopropano , +.0. 2% 5t Iuor acet acid + 1% water) 95:5
(viv); flowrate: 1%4,:}-%11910 f.%}“cféf1 &g amﬁﬁg@?‘ﬂl’?‘ﬁ"terrperature 30C] .
LC- M5 (Met hod 5): |R = 143imethylgentiha@tedhdBidodor HMVH) . 11- 1- NMR
(400 MHz, OVBO-d6)l: 8 [ppm = %80 (d, 3H), 1.06- 1. H&-MHMeHiod 5):
1.38-1.51 (m 1H),| 2.01-2.16 (MG 11-1), 2.64-2.82 (
(m 1H, parfially |obscured Byig20~sthnal). 3.50 (s, rploéggmﬁ‘%i% Soll%f520
1H), 7.22 (dd, 1H)|, 7%:;\( 1 7.43-7.50 (m 5H)LOE
Exanpl e 125A Met hyl
3- (4-chloro-3-{[ (328, 3R) - 2- (4-chl origgheny1) - 4, 4, 4- t r 'l aRqa@r R hyARY-
tanoyl ] am no}- phgnyl)-3-(2, 2-di fl uoyocy€! opropyl ) pr opanoate (i soner
2) -131 - Yielld 118 ng Rt = 9.47 mg; chem cal|qslipilrpym]=os% (d, 3H),
[ Col um: Daj cMAAZ-H, 5 um 250 mm X mm  nobi | e PRESE 1. 1.29
I sohexane/ (i soproganol + 0.2% 5trifluo oacetl c acid + 1/o’vvat)’er% (553}!5)
(viv); flowrate: |1 m/nin; U deeetion, 220 nm teln&ﬁek%?x(m,éﬁ),m(d,lm,
LC-M5 (Method 5): |[Et = 1.33 mn; rn/ .
1H NVR (400 MHz, DVBO-4): 8 [ppni F= , , HElarRt: ) 1> 1pgm 11,
1.38-1.52 (jm 1H),| 2.01°2.15 (m 1HF 2.63-2. 83 (m|B¥)(s, 38)2812Ad58), 7.12

(m 1H, parftially |obscured by 1120 signal), 3.49 (s| 4. (
111), 7.21 |(dd, 1H), 7adHméalyl AHamido-42nBrosalm 5H wdJiy DRy 2
7.50 (m, SH), 9.81 (s, 1H).

D~

3, 4-dimethylpentanocate (enantiomer 2,
Example 51A) and (+)~(25,3R)-2-(4-chlorophenyl)-
4,4 A-trifluoro-3-methylbutanoic acid

methyl 3-(4-chloro-3- {[(25,3R)-2-(4-chlorophenyl)-
4,4,4-trifluoro-3-methylbutanoyl]amino}phenyl)- |1.c.Ms (Method 5):

3-cyclobutylbutanoate (diastereomer I) R, = 1.51 min; m/z = 530/532
(M-+1)".
Q H3C 1
H,Ce. H-NMR (400 MHz, DMSO-
S dg): 8 [ppm] = 0.80 (d, 3H),
ol 131 (s, 3H), 1.44-1.53 (m, 1H),
105A HN 0O 1.53-1.67 (m, 3H), 1.67-1.78
e, . | (m, 2H), 2.46 (d, 1H), 2.47-2.60
M “ (m, 1H, partially obscured by
F—T~F ©\01 DMSO signal), 2.70 (d, 1H),
F 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, SH),

Example 52A) and (+)-(25,3R)-2-(4-chlorophenyl)- | 9-81 (s, 1H).
4,4 A-rifluoro-3-methylbutanoic acid




Exanpl e 126XQ 185G PCT/EP2012/055474
3-(4-chloro-3-{[(25,3R)-2-(4-chl orophenyl)-4,4,4-trifluoro-3-nethyl bu
t anoyl] am nol phenyO 3 (3, 3-difluorocycl ebityppr opanoat e (di ast er eoner

m xture) - 132 - A solution of 76 ny (0 29 mmol ) of
2S, 3R) - 2- (14:chl ono he 4,4-trif|uoro-3-nmethylbut anoic acrd, 45
I(’T'g (0. %_3 m(. iﬁ]x?mgge tgrt r%ﬂ%lg/éfructurelétlartin% materlals y Alillalytlczlll data !

3- ( 3- am no-A=thionopteny 1)=—3-( 3 3-drftuorocyctobutyft)=—propanoate;
119 ng (0. 31 nr nol|)mediyl 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)- L CAMS QHietod 5):
0- (1H 7- azgbenzot 1i ==V 1) I naet hyl|ur-c od o)
hexaf | uor ophosphat/e Q%EA?E‘KM&)}d‘l’\%@%@éa&?yﬁ#ﬂ?ﬁoﬁpﬁ%?’ﬁy RP=1.5MmiQ fmPMs 3085,
stirred at |room t enper &cyiebutpteranbygh (diasAd-¢apier he ragactign had ended,
the m xturg was dijrectly, w thout further work-up, ﬁg?ated into its
conponent s |by preparati ve HPLC. s gave 19 ny (23% of theory) of
the title gonmpound as a coI@gﬁée s-0i | . LG M5 (Met HE@MR (400 MEA DMSO-
mm mz = §92/594 |( 10]| The orrpoundsllstedlr he_ t abl

were preparled in gn aHD Q50 i - 133 - Exarﬂ‘bhﬁppm %8?%%%
Nane/ Structjure/ Starting material s ytical data 123Ad, dHRSErIEIBEY, 1H),
H3C H3C 3-dycl obutyl propanoat e tertxbatyl,

3- (4-chl org- 3-{[ (2S, 3R) - 2- (4-chl or o- 1.53-1.67 (m, 3H), 1.67-1.78
phenyl) -4, 4, 406Ai il uor o- 3- met hyl bu Q am no) - (m, 2H), 2.46 (d, 1H), 2.46-2.59
phenyl ) - 3-dycl obutyl propanoate from (4/-)-tert-butyl

3- (3- ami no-{4- chl ofopheny1) - H,Cu, oy (m, 1H, partially obscured by
2- (4-chl orgphenyl)-4,4,4-trifluoro- anoi q Dhg@ygiglaﬁ[\bjo (d, 1H)
F F cl 3.36-3.46 (m, 1H), 3.40 (s, 3H),

4.12 (d, 1H), 7.10 (dd, 111),
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 4-trifluoro-3-methylbutanoic acid

methyl 3-(4-chloro-3-{[(25,3R)-2-(4-ethylphenyl)-
4,4,4-trifluoro-3-methylbutanoyl]amino} phenyl)- L.C-MS (Method 5):

4-methylpentanoate (diastereomer 1) R, = 1.48 min: m/z = 498
OHsC CH, (M+H)".
HaC\O 'H-NMR (400 MHz, DMSO-

ds): ® [ppm] = 0.68 (d, 3H),
0.79 (d, 3H), 0.85 (d, 3H), 1.17
(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, 11, partially
3 obscured by H,O signal), 3.42

107A

from methyl 3-(3-amino-4-chlorophenyl)-4-methyl- | (8> 3H); 4.06 (d, 1H), 6.98 (dd,
pentanoate (enantiomer 1, Example 17A) and 1H), 7.21 (d, 2H), 7.30-7.39 (m,
(28,3R)-2-(4-ethylphenyl)-4,4,4-trifluoro- 4H), 9.73 (s, 1H).

3-methylbutanoic acid




m xt We3014439888and € 0 F (+)-(2S5,3R) - C LC M5 (Met RSA/BF2012/055474

CH 3
1.57 min; nmz = 556 ' H NMR (400 MHz, DMBO- d6): both
e
1

AT

a;t reoners: 8 [PPmM = 0.80 (d, 311), -1185/1.18 (2s, together 911),
46-1.62 (m_211), 162176(m 3H) 196 2.06 (m 1H) 2.16-2. 28
m 1H, 2,32-2 48 (m 21 TH), B 35-3.45 (m 1,
.13/ 4. 14 (zﬁg‘a“%"c et her ‘Pﬁ"g “?“"b‘ﬁe’ ‘a’f““gfﬂt “al? 34 (&“ama datg_ 7 53
m 511), 97797990 (25, together 1ii)y—— 134—Exanpte

Nane/ St ructjure/ St grt imqhﬁﬁst(@mhhtcﬁ A, 3R)+2c(alchld>ai a 12g8AMEdMatbéfeomer

CH3 H3C H3Q O 4-cyc but - . -
3-(4-chlorg-3-{[(2 SJQES Ig%é 3) %ﬁ’? %uom weitytbuanoyl- |Re 1"’13 moin; /2 = 5221524
phenyl) -4, 4, 4-trif|l uor o—aanrimpﬁb)ﬁzlbluh@ﬂ@}ﬂehtaﬁﬂafm} - (M+H)".

(diastereomer I)

"H-NMR (400 MHz, DMSO-
dg): & [ppm] = 0.68 (d, 2.77H,
major diastereomer), 0.84 (t,
6H), 1.25 (d, 0.23H, minor

Ci diastereomer), 1.71-1.84 (m,
108A - HN__O 1H), 2.46-2.60 (m, 1H, partially
HCr,, P, F obscured by DMSO signal),
(): 2.70-2.81 (m, 2H), 3.36-3.49
F F Cl (m, 1H), 3.43 (s, 3H), 4.15 (d,

F

H,C._ _-CH

1H), 7.02 {(dd, 1H), 7.29-7.38

from methyl 3-(3-amino-4-chlorophenyl)-4-methyl- (m, 3H), 7.50 (dd, 1H), 7.63 (t,
pentanoate (enantiomer 1, Example [7A) and 1), 9.87 (s, 0.925H, major

(25,3R)-2-(4-chloro-3-fluorophenyl)-4,4,4-trifluoro- diastereomer), 10.01 (s, 0.075H,

3-methylbutanoic acid minor diastereomer) (85% de).

methyl 3-(4-chloro-3-{[(25,3R)-4,4,4-trifluoro-

LC-MS (Method 5):
2-(4-isopropylphenyl)-3-methylbutanoyl]amino}- R, = 1.54 min: m/z = 512/514
1 ks 3
phenyl}-4-methylpentanoate (diastereomer I) (MED)*
H,C._ _CH,
Q '"H-NMR (400 MHz, DMSO-
H,C
7o dg): 8 [ppm] = 0.68 (d, 3H),
cl 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,0 signal}, 3.42 (s, 317),
4.07 (d, 1H), 6.98 (dd, 1H),

109A

CH,

from methyl 3-(3-amino-4-chlorophenyl)-4-methyl-
pentanoate (enantiomer 1, Example 17A) and
(25,3R)-4,4 4-trifluoro-2-(4-isopropylphenyl)- | 7-2% (4 2HD, 7.31-7.41 (m, 4H),

3-methylbutanoic acid 9.73 (s, 1H).




phenyl ) - 4- cVQ ¥P839A88ut anoate from tert-butyl
3- (3-am no- 4-chl or opheny1) - _ _ _
2- (4-chl orophenyl)-4,4,4-trifluoro-3-nethybutanoic F acid m xture) A

Cl
0/ 1-10-.
Nane/ St ruct

O F (+)-(28,3R)- a LC M5 (Method 5):

12,

PCT/EP2012/055474

1.62 mm mz = 556/558

Eargle,

o, & an - 135 - Exanple .
rei ngﬁﬁﬂ?/gm“éﬁlgel HAREPEYialgat o 1| Agalytical data

110A

methyl 3-(4-chloro-3-{[(25,3R)-4,4,4-trifluoro-
2-(4-fluorophenyl)-3-methylbutanoyljamino} -
phenyl)-4-methylpentanoate (diastereomer 1)

OHSC CH,
HGC\O
Ci
HN.___O
HyCrs, ’W@\
F F E
F

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

LC-MS (Method 5):

R; = 1.36 min; m/z = 488/490
QL)

"H-NMR (400 MHz, DMSO-
dg): 8 [ppm]} =0.68 (d, 2.77H,
major diastereomer), 0.80 (d,
3H), 0.85 (d, 3H), 1.25 (d,
0.23H, minor diastereomer),
1.71-1.83 (m, 1H), 2.45 (m, 1H,
obscured by DMSO signal),
2.70-2.81 (m, 2H), 3.28-3.40
(m, 1H, partially obscured by
H,0 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).




et hyl 3- (4- &P 8013(132388( 25, 3R) - 2- (4- chl or opheny1) - PCT/EP2012/055474
4,4, 4-trifluoro-3-nethyl butanoydam no} phenyl) - :
3-cycl opropyl - 2- net hyl propanoat e (di asteriegoper HN F m xture)

" ---'"11, (diastereoner acid F O Cl is mxture) C LC M (Method
7 Rt = 1. m z 53 532 y1-2-pethyl pr opanoat
I)eCHS from g'?’f‘i‘ﬁpl% (3- aNf’H’B éfﬁﬁ‘ﬁ%’é&\?‘i@“ﬁﬁcycl of %’iﬂ cal data
(+)-(2S, 3R) F2=(4-Tjhtorophenyt )-4 4 At ftuoro3=rethytbutanocte—
H3C,,,, F methyl 3-[4—chlor0—3—({4,4,4-t1-iﬂuoro-3-methy1—

2-[4-(2,2,2-trifluoroethyl)phenyl]butanoyl }amino)-

phenyl]-4-methylpentanoate {(diastereomer mixture)

OH:,C CH,
N
Cl
LC-MS (Method 5):
111A R:= 1.40 min; m/z = 552/554
(M+H)".

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)




WO 2012/ 1399863198881 2/ 055474 - 136 - Exanple PCT/EP2012/055474
Nane/ Structure/ Starting materials Analytical data nethyl
3-(4-chloro-3-{[(2S, 3R)-2-(4-chl oropheny1}t-

4,4, 4-trifluoro-3- nethylbutanoyflanino}phenyl)-

3-cycl oprop but noat e tereo m xt ure) 0 H3C 4111 T
LC- M5 ( Met h ?‘* 130A 27%6“““ qﬁarm&g IEatwalﬁw n; nyAnalytisalglaty g

H3Cu", (..-'@F F
methyl 3-f4-chloro-3-({(25,3R)-2-[4~(2,2-difluoro-
cyclopropyl)phenyl]-4,4,4-trifluoro-3-methyl-

butanoyl}amino)phenyl]-4-methylpentanoate

(diastereomer mixture)
OH3C CH,
HE'C\O
Cl
: LC-MS (Method 5):
HN 0
112A R; = 1.39 min; m/z = 546/548
HSCU,J "y, (M"|‘H)+
F
F F _
E F

from methyl 3-(3-amino-4-chlorophenyl)-
4-methylpentanoate (enantiomer 1, Example 17A)
and (25,3R)-2-[4-(2,2-diflucrocyclopropyl)phenyl]-
4,4 A-trifluoro-3-methylbutanocic acid

(diastereomer mixture)




i1l C (VI V201139888 net hyl  3- ( 3- ani no- 4- chl or opheny1) - 3- ¢ yRSITEEP2012/055474

propyl but anoate (racemate) and (+)-(2S, 3R)-

2- (4-chl orophenyl)-4,4,4-trifluoro-3-
131A 2-(1- Met hyl cycl opropyl ) et hanol

zi nc/ copper
(92.9 mol)

r netdpyl but anoi

Cc ac

id

511.23 g (87.1 mmol) of

Exanpl e

alr_
F-g?mm

vere taken up 1n 50 ni of di ethyl
or oi o‘&%ﬂ%@‘i’ﬁﬁ%"%ﬁf‘@"&d’ﬂ%ﬁf‘%‘f roor

et her,

and 6.

rﬁPéWﬁEﬂé?Ewe

6 m
5.84

m (58.1 m
di et hyl etH
ended, the
t enper at ur €
Wi th suctid
repeat edl y

W th saturd
dried over

reduced pr ¢
on silica (
gave 3.58 (
(Method 1):
[ppm = O.
J), 1.53 (t
obt ai ned an
Name/ St ruct

24-0. 29

ot —of
er, wer
reacti ¢
over ni
n t hroy
with di
it ed aqu
magnesi
ISSur e.
el (nol
(62% q
R= 1.

ooy

ur e/ St a

23 mn;

Al
J IIBLIIyIUuL'O CIll= J. UI,

o e PRI I b%%‘ls%
gt 4-trifuber3- m@iﬂwlbutgnoyl]hnmnnba@hhomn

lgh I h t 10 | ciess§
et h ?nylzt% hngelr{h gan%% n{;deam'c‘leof’f'f rat

jeous sodi e biaHr bonate sol ution
um sul p
Thecr esjidue iobt gl ned was puri fieg
i | & phase~€ycNehexane/ et hyl acet g
f theory) of t tIe conmpound.
m z
(m 211), O0.29- @i34 én1 2H) ,
3.74-3.80 (m The foll ow n
ly to Synthesis Exganple I A1 Exany
irti ng mat er i 4Gz, Mréiby) | data

CH,

CH,
3

F—T~F

CH

from methyl 3~(3-amino-4-chlorophenyl)-4-methyl-
pentanoate (enantiomer 1, Example 17A} and
(25,3R)-2-(4-tert-butylphenyl)-4,4,4-trifluoro-

3-methylbutanoic acid

1 J.U

Thec 187

III UI

e |addvis idsthbas):

t thi
P

306/528

Kguhy*. was washed
es were washed

%?%®%$$ﬂ22@ﬁﬁn er
dDyS ipmd rrt68 dd.A3hy
b0183H), o fNSm, 1.27
(dybHD), 1 DVECB4df) 1HE
S e
bBscured 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, LH), 6.98 (dd, 1H), 7.31-
7.43 (m, 6H), 9.72 (s, 0.96H,

major diastereomer), 9.86 (s,

DMSO-

0.04H, minor diastereomer)
(92% de).




GC- M5 ( Met h&EP 8§12/13p%88/ - but yl  ( 2E) - 4- (1- et hyl cycl opr opy1) -

3.86 nmin; mz = 214 but-2-enoate (Mr1\1114)+. C 11-1-NVR H3C (400
MHz, DMVBO-4): 132A H3CCH3 fromtert-hubyl
(triphenyl - A-5-phosphanyl i dene) - acetate and
2- (1- met hyl cycl opr opyl)et hanol = 0.25-0.3T ZH), 0. 31-0.-37
(m 2H), O. 9%“(%?," ETaﬂlsfS("élct'@%g%nL% vatepials) (m @@i})ﬁcalaia?«'s 5.83
(m 1H), 6.7F2=6-82 Ul; i)y —Fhefott+ov
anal ogousl y| t o Synit heskethylBx@mblogo- ZIMES%R)B(@mhlch- 33 ] I
Nane/ Structure/ Starti terlals i C a Atert-buty
(2E/ Z) - 3- (3} ani no-}4- ¢ E'I%‘g&gp eﬁfﬂ“’g%%ﬁ %E‘T ﬂ’é"ti
butanoyl]an:uno}phenyl)-4—methylpentanoate
(diastereomer I)
LC-MS (Method 4):
114A R;=2.91 min; m/z = 534/536

from methyl 3-(3-amino-4-chlorophenyl)-4-methyl-
pentanoate (enantiomer 1, Example 17A) and
(28,3R)-2-(4-chloro-3-methoxyphenyl)-
4,4 ,4-trifluoro-3-methylbutanoic acid

(M+H)".

115A

methyl 3-(4-chloro-3-{[(25,3R)-4,4,4-trifluoro-
3-methyl-2-(4-methylphenyl)butanoyljamino}-
phenyl)-4-methylpentanoate (diastereomer I)

OH3C

CH,

H.C..

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

LC-MS (Method 5):
R = 1.40 min; m/z = 484/486
(M+H)".

"H-NMR (400 MHz, DMSO-
de): & [ppm] = 0.68 (d, 3H),
0.79 (d, 3H), 0.85 (d, 3H), 1.70-
1.84 (m, 1H), 2.29 (s, 3H), 2.48-
2.57 (m, 1H, obscured by
DMSO signal), 2.70-2.80 (m,
2H), 3.29-3.40 (m, 1H, partially
obscured by H,O signal), 3.42
(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).

1RCT/EP2012/055474



4- (1- met hy| RPYBBPRA) but - 2- enoate Rt = 1.42 nin; mz = 322 PCT/EP2012/055474
0/11-1)+.  CH3 CHO Y TH NWR (400 MHz, DVMBO-d6): H3C H3CO 0 8
[ppmi = 0.04-0.10 (m 2H), 0.17-0.24 (m-124), 0.85 (s, 3H), 1.46 (s,

9H), 3.02 (s, 211), 5.40 C (br. s, 2H), 5.82 (s, 1H), 6.62
Example Name/Structure/Starting materials Analytical data
thyl 3-(4-chloro-3-{[(25,3R)-2-(4-chloro-
methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chloro- 17+ \ 1S (Method 5):
3-methylphenyl)-4,4,4-trifluoro-3-methylbut -
methylphenyl)-4,4,4-trifluoro-3-methytbutanoyl] Ry =151 min; m/z = 518/520
amine}phenyl)-4-methylpentanoate (MAH)".
(diastereomer I)
HC. _CH 'H-NMR (400 MHz, DMSO-
3 3
Q dg):  [ppm] = 0.68 (d, 3H),
H,Co
0 0.81 (d, 3H), 0.85 (4, 3H), 1.70-
ol 1.83 (m, 1H), 2.23 (s, 3H), 2.45-
116A HN o ‘ 2.59 (m, 1H, partially obscured

by DMSO signal), 2.70-2.81 (m,

H:Cu,, ", CHy | 2m), 3.283.41 (m, 1H, partially
F E ©:CI obscured by H,O signal), 3.42
F (s, 3H), 4.07 (d, 1H), 7.00 (dd,
1H), 7.27-7.45 (m, 5H), 9.81 (s,
0.94H, major diastéreomer),

9.89 (s, 0.06H, minor
diastercomer) (88% de).

from methyl 3-(3-amino-4-chlorophenyl)-
4-methylpentanoate (cnantiomer 1, Example 17A)
and (25,3R)-2-(4-chloro-3-methylphenyl)-

4,4 A-trifluoro-3-methylbutanoic acid

methyl 3-(4-chloro-3-{[(4-chlorophenyl)-

(33-dif , " {Jamino} phenyl) LC-MS (Method 5):
~-ditluorocyclopentyl)acetyl |amino } phenyl)-
yelopenty . PR R; = 1.41 min; m/z = 512/514
4-methylpentanoate (isomer 1) .
(M+H)".

H,C.__CH

"H-NMR (400 MHz, DMSO-
dg): 8 [ppm] = 0.67 (d, 3H),
o 0.85 (d, 3H), 1.52-1.70 (m, 2H),
HN. .0 1.72-1.82 (m, 1H), 1.82-1.95
(m, 1H), 1.98-2.30 (m, 3H),
2.46-2.60 (m, 1H, partially

_ obscured by DMSO signal),
L “ 270280 (m, 2H), 2.80-2.93
(m, 1H), 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, 110).

117A

from methyl 3-(3-amino-4-chlorophenyl)-
4-methylpentanoate (enantiomer 1, Example 17A)
and (4-chiorophenyl)(3,3-difluorocyclopentyl)acetic

acid (isomer 1)




NH2

(dd, WO12012/139888 (d, H),
(2E) - 4- (1- met hyl cycl opropyl) -
5- br ono- 2- chl oroani | i ne
3- (3-am no- 4-chl orophenyl) - 4- (1 met hyl cycl opr opyebut anoat e CH3

7.17 (d,

1H) .
138 -

fromtert-
but - 2- enoat e and
Exanpl-e@25L34A tert.-

but yl

But ylI
NH2

187 nmg (0.98 mmol )] of tert-buty

(2E/ Z) - 3-(3%[? 4- chl H?%ﬂﬁ@ﬁﬁ/‘ffe’%ta{tin-gr@%tﬁwléycI op r@@wﬂmﬁata 5
2-enoat e re disgorved—+ni0—rt—of—ethyl—acetate—rand—31+—+wg—(6-066
nmol ) of pljati num(l V) rmethydé-(dvellerosid{ édchlokbphaiyl)-t he émgl(&n@még)tsure
was stirred under |an,at her.e of .h n,at atng _i cihp ure
over ni ght. [Anot her Qiﬁdngﬁtogo nﬁ% %g’llf%fnﬂ%%ﬁ%l\ QR3F|4 'M"%/?=512/514
added, and |the m Xture vvad&nieihghpemmetemmreers’pl rred gt nder an

at nospher e |of hydrlogen at at m)spherl c pressure over|tMgHp'". The

reacti on mjixture was then f"ls? e?tf f with suctior through

ki esel guhr,| and 10 thﬁc{' | t)j at e [was concentrat ed. ;hnésmgﬂ ‘E)OQQHMMSO-
(19% of theory) of tha © . LC-MS (MetHod 5

mn; mz =|324 (M{H)t \ackll\/R (400 DVBO-d6): 5 [ﬁ’p}p pm] = 067(d§3H),
-0.10--0.03 (m 1K), -0.03-0.04 (N 0.13-0. 25 |5 (& 05-9p 2H
3H), 1.27 (|s, 911), 1.40-1.52 (m 2 X124-2.33 (m 1f1|jh)2 175 @% )
(m 111, partially obscured by DVE® 1), 2. 95-( 19%8- 1(8rh(m1l9-1)[1 131496
(br. s, 211) 118441 (dd, 1H), 6.65 (d, 7.05 15 dhe

foll ow ng qonpound was prepared anal o to Synt ﬁnejsﬁg)lzx ?gm'g'gﬂf

from methyl 3-(3-amino-4-chlorophenyl)-
4-methylpentanoate (enantiomer 1, Example 17A)
and (4-chlorophenyl)(3,3-difluorocyclopentyl)acetic

acid (isomer 2)

2.46-2.60 (m, IH partially
obscured by DMSO signal),
2.70-2.80 (m, 2H), 2.80-2.93
(m, 1H), 3.43 (s, 3H), 3.78 (d,
1H), 7.02 (dd, 1H), 7.34 (d,
1H), 7.36 (d, 1H), 7.44 (q, 4H),
9.78 (s, 1H).

119A

methyl 3-(4-chloro-3-{[(4-chlorophenyl)-
(3,3-difluorocyclopentyl)acetyl]amino} phenyl)-
4-methylpentanoate (isomer 3)

H,C._ _-CH

o 3

H.C

Ci
HN

F Cl

F

from methyl-3-(3-amino-4-chlorophenyl)-
4-methylpentanoate (enantiomer 1, Example 17A)
and (4-chlorophenyl)(3,3-difluorocyclopentyl)acetic

acid (isomer 3)

LC-MS (Method 5):
R, = 1.42 min; m/z = 512/514
(MAH)".

'H-NMR (400 MHz, DMSO-
ds): 8 [ppm] = 0.67 (d, 3H),
0.85 (d, 3H), 1.21-1.35 (m, 1H),
1.45-1.58 (m, 1H), 1.72-1.83
(m, 1H), 1.85-2.20 (m, 3H),
2.28-2.43 (m, 1H), 2.47-2.60
(m, 1H, partially obscured by
DMSO signal), 2.70-2.90 (m,
3H), 3.44 (s, 3H), 3.75 (d, 1H),
7.02 (dd, 1H), 7.33 (d, 1H),
7.37(d, 1H), 7.44 (q, 4H), 9.74
(s, 1H).

PCT/EP2012/055474




- 139 - ExaNf? 201RARE% ructure/ Starting materials Anal ytical BETAP2012/055474

135A (di astereomer CH 3 H3C H3CQ0 tert-butyl

3-(4-chloro-3-{[(2S, 3R)-2-(4-chl oro-

-126 -

phenyl)-4,4,4-trifl uoro- 3 met hyl but anoyl ] am no} -

phenyl ) -4- ({L- rret I cycl ) but anoate m xture) O3, 0 - .7
acid Cl SO i'%mnm LC- MB &%ﬁ'ﬂ“@i’smiﬁng ma@ﬂ?‘? m n; Maiymasw? 571
(1\440-. ' HFNWR (4060 —Hz,—DMSO—d6)—8—Ttppr—=—=6- z. O~ m ELI;),
-0.07-0.02 (m 1H)} 0 mathyla -(38hlom-3-1HY¥-chiBropBenl) 25 Eg 80
3H), 0.93 (d, 3H), % H) LQ t®95Qm
1H), 2.48- .63 (m ’%?gdlgléorr?cyc l_?’én%%g’%hli%n% ﬁ%'(}é chlan?)ml 18/2— 512/514
3.05-3.16(m 111),] 3. 29- 34%t}(§rment&hd;atqias{9mm&¥)l y obscpre =)
signal ), 4.14 (dd,{ 1H), 7.06 (d, 11-1), 7.34 (d, 11pM+H)’ 39 7.51 (m
5H), 9.80 (d, 1H). fromt 3- (3-am no- 4- chl or opheny1l) -
4- (1- et hyl icycl oprfopyl ) but apoat ] lHNl\/IR(4001\/IHz DMSO-
-2-(la- uor 03- et hyl but an
(2S, 3R) - 2- (4- chl Qroph \16 y dyy 5[ppm] 0.68 (d, 3H),
- 0.86 (d, 3H), 1.21-1.35 (m, 1H),
HN o 1.45-1.58 (m, 1H), 1.71-1.83
1204 (m, 1H), 1.85-2.20 (m, 3H),
. 2.29-2.44 (m, 1H), 2.46-2.61
(m, LH, partially obscured by
FA DMSO signal), 2.70-2.90 (m,
' 3H), 3.43 (s, 3H), 3.75 (d, 1H),
from methyl 3-(3-amino-4-chlorophenyl)- ) (& 35 (<, 1)
7.02 (dd, 1H), 7.34 (d, 1H),
4-methylpentanoate (enantiomer 1, Example 17A)
. 7.36 (d, 1H), 7.44 (g, 4H), 9.74
and (4-chlorophenyl}(3,3-difluorocyclopentyl)acetic
(s, IH).
acid (isomer 4)

5

Example 121A

Methy! 3-(4-chloro-3-{[(2S,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoyl Jamino} -

phenyl)-3-(2,2-difluorocyclopropyl)propanoate

and

methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoyl]amino} -

phenyl)-5,5-difluorohexanoate




HN, H3Gi, " 1M 2012/13PRE8 - 140 - Working exanpl es: Exanpl eP@I/EP2012/055474
(+)-3-(4-Chloro-3-{[(2S,3R)-2-(4-chl orophenyl)-4,4,4-trifluoro-3-neth

yl but anoyl ] am nol phenyl ) - 4-net hyl pent anaegz-aci d (di astereoner 1) 5

HO C 4 m of concentrated acetic acid and 2 ml of concentrated

hydrochl oric acid were aBded to 225 ng (0.45 mmol) of netgy
3-(4-chloro-3-{[(28,3R) -2-(4-chl orophenyl)-4, 4, 4- trifluofbsa- met hyl bu
tanoyllanlnolphenyl) 4‘7 Byl pent anoat e (diastereoner 1; ‘\Exanpl e
96A). The reactionQm xtlure was stirred at 100C fof 2 h( Akter
cooling, theyieactlion m xture was added to jce-watler, LO and t he
crystals forned o@r e~ tefFedyof f with suctidn~oTheNeryst er e
washed twi ce with water en dried in a high vacuum ¢
cabi net at 40C overni ght. gave 193 %%%(88@60f t heor
title conpound as a white s@lid. LC M5 ( hod 7): R = 1.3(
= 490/ 492 (MrH)t 111-NMR (4O , DMBO-d6): 5 [ppn]l = 0. 6B
0.80 (d, 3H), 0.84 (d, 3H, -1.80 (m 151H), 2.36-2.48 (
2.61-2.70 (m 1H, 2. 70+@c§p 3.29-3.43 (m 1Hy ggrt

|1y
obscured by H20 signal), i), 7.00 (dd, 111), i
)5 (br. s, 1H. [av o +11
gentrated acetic @ |n cl
met hyl

2H), 7.43-7.50 (m 4H), 9.8 (s,
but anoy! | ol BHAR L0 L Ryt et ABAvE eG4 Biskes st e id wer

0. 285, nethanol. Exanple
97A) . The r éissotviedrin 10 ml of dichloromethane, 264 mg (1.98 mmol) of I-chloro-N,N,2-trimethylprop-

1-ene-1-amine were added and the mixture was stirred at room temperature for 30 min. 300 pl
5 (3.7l mmol} of pyridine and 360 mg of the mixture consisting of methyl 3-(3-amino-
4-chlorophenyl)-3-(2,2-difluorocyclopropyl)propanocate and methyl 3-(3-amino-4-chlorophenyt)-
5,5-difluorohexanoate (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
10 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-trifluoro-

15 3-methylbutanoyl]amino}phenyl)-3-(2,2-difluorocyclopropyl)propanoate and methyl 3-(4-chioro-
3-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoyl]amino } phenyl)-5,5-diftuoro-
hexanoate (Example 121A) were separated further by preparative HPLC on a chiral phase
[column: Daicel Chiralpak AZ-H, 5 pm, 250 mm x 20 mm; mobile phase: isohexane/isopropanol
95:5 (v/v); flow rate: 15 ml/min; UV detection: 220 nm; temperature: 30°C]. The material initiaily

20 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:
isohexane/isopropanol 95:5 (v/v); flow rate: 15 ml/min; UV detection: 220 nm; temperature:
30°C].



5 mxture W& RUPHEEF8at 100C for 2 h. After cooling, the redRET/BR2012/055474
m xture was added to ice-water, and the crystals fornmed were filtered

off wwth suction. The crystals were washegktwice with water and then

dried in a high vacuum dryi ng cabi net at 40C overnight. This gave 188

my (89% of Ehessly)22X the title compound as a white solid. LG M

(Method 7): Rt = 1.30 min; mz = 490/ 492 (M+H)+ 10111- NMR (400 MHz,

DVSO- d6) : = 0.6 , ,0.80 (d, 0.84 (d

1.69-1. 80 ?‘ﬁ{“&‘;{)Ej‘?"??%@-z‘é.E(g%y%%ﬁl'e“ff%?l’%??}%zﬁ‘ é“'ﬁfeﬂm"}flﬂlﬁbu@nﬂlﬁ?ﬂ%
(m 1H), 3.22nA)-44-diforokkkanpaé (didlldbn@pscur ed by H20 signal), 4.13
(d, 1H, 7.00 (dd, 111), 7.32-7.38 (m 2H), 7.41-7.51 (m 411), 9.82
(s, 1H), 11.96 (br. s, 111). [a,D20 = +8 c = 0.275, nethanol. 15
The conpounds listed in the table bel ow e prepared in an anal ogous
manner: - 142 - Exanple Nane/ Structure/ tarting material Anal ytical
data 3 0 HO from net hyl 3-(4-chl ofo- 3- , 3R) - 2- (4-chl or opheny1) -
444tr|fluoro3rrethylbut yl ] gm 3, 4- di net hyl pent anoi ¢
H3C acid .......... - F S
3-(4-chloro-3-{[ (23, 3R) 2-(4-chloro- 1\1"
(di astereoner 1) C /)

O (diastereoner Cl iili

5  Yield: 100 mg

R, = 8.42 min; chemical purity >99%, >99% de
[Column: Daicel AZ-H, 5 um, 250 mm x 4.6 mm; mobile phase: isohexane/(isopropanol + 0.2%
triflucroacetic acid + 1% water) 95:5 (v/v); flow rate: 1 ml/min; UV detection: 220 nm;

temperature: 30°C].
10 LC-MS (Method 5): R, = 1.33 min; m/z = 540/542 (M+H)".

'"H-NMR (400 MHz, DMSO-dq): § [ppm] = 0.80 (d, 3H), 1.46 (t, 3E), 2.19-2.32 (m, 2H), 2.46-2.60
(m, 1H, partially obscured by DMSO 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, UH), 7.37 (d, 1H), 7.42 (d, 1),
7.43-7.50 (m, 4H), 9.84 (s, 1H).

15  Example 123A

Methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoyl]amino}} -

phenyl)-5,5-difluorohexanoate (diastereomer 2)



LC-MB (Met hB@ 29)2/138888 1 30 min; miz = 504/506 (M-H)+. 111- NNIRT/HEBID12/055474
MHz, DMBO-d6): 8 [ppnl = 0.55 (d, 311), 0.80 (d, 6H), 1.30 (s, 3H),
1.75-1.88 (m 1H), 2.46-2.58 (d, 111, obszawed by DVSO signal), 2.69

(d, 111), 3.28-3.45 (m 1H, partially obscured by 1120 signal), 4.13

(d, 1H), 7.12 (dd, 111), 7.33 (d, 111), 3-7.51 (m 511), 9.81 (s,

111), 11.75 (br. s, 1H). [a]D2 = +95, c 285, net hanol .

phenyl) - 3, 4- di net hyl pent anoat e H3g H3C.~ F
phenyl)-4,4,4-trifl uoro-3-nethyl bfgtanoyl ] & no}- F 4 0 HO from
met hyl 3-(4-chl oro-3-{[(28,BRx; 2:44-ch 2 '

4,4, 4-trifluoro-3-nethyl butanoy?] anho} p
H3C acid FCH3 ell ..,...amO0 3-(4-chlord | (2S, 3R) - 2- (4- chl or o-
(di astereonmer ClI (diastereoner

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; m/z = 540/542 (M:-+H)",

"H-NMR (400 MHz, DMSO-dy): & [ppm] = 0.80 (d, 3H), 1.47 (t, 3H), 2.19-2.32 (m, 2H), 2.46-2.60
(m, 1H, partially obscured by DMSO 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, IH),
7.43-7.50 (m, 4H), 9.84 (s, 1H).

Example 124A

Methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoyiJamino}} -
phenyl)-3-(2,2-difluorocyclopropyl)propanoate (isomer 1}



2) O 2) LCWEQURESPES 5): R, = 1.30 min; in/z -= 504/ 506 ( NREJ/EP2012/055474
111- NWMR (400 MHz, DMSO-d6): 8 [ppnl = 0.56 (d, 3H), 0.80 (d, 6H),

1.30 (s, 3H), 1.75-1.89 (m 1H), 2.46-2..5%y(d, 1H, obscured by DMBO
signal), 2.69 (d, 1H), 3.29-3.45 (m 1H, partially obscured by 1120
signal), 4.13 (d, 111), 7.12 (dd, 1H, %32 (d, 1H), 7.42-7.48 (m

411), 7.49 (d, 1H), 9.81 (s, 1H), 11.75{br. s, 1H. MD>' = +105.7, ¢

= 0. 305, nethanol . phenyl) -3, 4-di me nt anoate H3C F
phenyl)-4,4,4-trifl uoro-3-nethyl b@ anoyl Jam no}- H3C,,,...-".,, HNF

- 143 - Exanpl e Nane/ Struct yre/ St [ material Analytical data 5

3-cycl obutyl butanoic H3C 3

Cl
HN O
H3C,h,' ’:,”,
CF7F : C
! |

Yield: 124 mg

R, = 9.00 min; chemical purity >96%
[Column: Daicel AZ-H, 5 um, 250 mm x 4.6 mm; mobile phase: isohexane/(isopropanol + 0.2%
5 trifluorcacetic acid + 1% water) 95:5 (v/v); flow rate: I 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-d,): § [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-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoyl]amino} -
phenyl)-3-(2,2-difluorocyclopropyl)propanoate (isomer 2)



WO 2012/139888 ' P
F phenyl)-3-cycl obut yl but anoat e C1/EP2012/055474

3-(4-chloro-3-{[(25,3R)-2-(4-chl orophenyh)g
4,4,4-trifluoro-3-nethyl butanoyl ] anm no} p F’nyl)- from net hyl
3-(4-chloro-3-{[(25, 3R)-2-(4-chl oro- e
phenyl) 4,4,4-trifluoro-3-nethyl butanoyfi am no}- SI acid N,.
vastereoner CI 0is 1) C 1)

- " FF --0--- (dlastereorrer
F518 (MH)+ 11-1-NWVR (400

LC-Ms (Method 5): R = 132 min;
1.31 (s, 3H), 1.41-1.52 (m
R 2Eh. 2.37 (d, 1H), 2.45-2.58

MHz, DMBO- d6): 8[ppr’r] = 0.80 (d,
3.28-3.47 (m 1H,

11-1), 1.52- 1.66 (m 3H), ,66-

(m 1H, obscured by DVSO 5|gnal§), 2.
7.10 (dd, 1H), 7.33
dbr. s, 1H. [cc]D' =

partially obscured by H20 signal),
(d, 1H, 7.40-7.52 (m 5H), 9.81 (s, ‘

Exanpl e Narre/ Structure/ Starting
mat eri al Analytlcal data 6 HO from met hyl AN __O

+105, ¢ = 0.250, nmethanol. - 144 -
H:Co,, "MQ\
F F e

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 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; m/z = 538/540 (M--H)".

'"H-NMR (400 Mlz, DMSQ-dﬁ): & [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, parttally 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- {[(2.5’,3R)-2-(4—chlorophenyl)-4,4,4-triﬂu0ro—3—methylbutanoyl]amino}—
phenyl)-3-(3,3-difluorocyclobutyl)propanoate (diastereomer mixture)



WO 2012/139888 PCT/.EP2012/05547'4
3-(4-chloro-3-{[(23,3R)-2-(4-chl orophenyl) -

4,4, 4-trifluoro-3-nethyl butanoyl ] am no} p_tli%yl)_- 3-cycl obut yl but anoi ¢
phenyl)-4,4,4-trifl uoro-3-nethyl butanoyli‘am no) -

phenyl ) - 3-cycl obut yl but anoate 0 H3C < HN_H3C, ,,,,....... ., B
(Sacid F 3-(4-chloro-3-{[(2S,3R)-2-(4-shj0ro- (diastereomer Cl O Fis
(diastereonmer 2) Cl 2) LCM (Method 5)/\12, = 1.32 min;, mz =

516/ 518 avi +Hr. 'H NVR (400 MHz, ), 8 [ppn] = 0.80 (d, 3H),
1.31 (s, 3H), 1.42-1.52 ( Hy 1. 1.67 (m 3H), 1.67-1.79 (m
2H), 2.37 (d, 1H), 2.45-2. 1k obgcured by DVBO signal), 2.64
(d, 1H), 3.30-3.47 (m 1HHJArtTall y~ebiscupddyy 1120 signal), 4.13
(d, 111), 7.10 (dd, 111), 7.33 (d, 111), [ 7.52 (m 5H), 9.81 (s,

1H), 11.84 (br. s, 111). [cc]D2 = +100, c 038 Imet hanol . - 145 -
Exanpl e Nanme/ Structure/ Starting material Analyti &l data 7
3-cycl opropyl butano' ¢ 0 H3C HO HN 0O
H:Co,, ”'M@\
F F Cl
F

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-difluorocyclobutyt)-
propanoate, 119 mg (0.31 mmol) of O-(1H-7-azabenzotriazol-1-y1)-N, N, N, N'-tetramethyluronium
5 hexafluorophosphate (HATU) and 0.51 ml of pyridine in ! 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): R; = 1.47 min; m/z = 592/594 (M-H)".

10 The compounds listed in the table below were prepared in an analogous manner:



WO 2012/139888
3- (4-chl oro-3-{[ (25, 3R) - 2- (4- chl or opheny1) - PCI/EP2012/055474
(0]

(
4,4, 4-trifluoro-3-nethyl butanoyl | am no} pq%pyl) -
H3C ,,,........... -4,,, from nethyl )
3_(4_Ch| or 2D\ ’) //1 r\h| oro

2_ [T (29
I L CHO, ul\/
phenyl) - 4, 4 Bkatdple || uor ONam&BinlyﬂubéJSt@fmigf AR} - Analytical data
phenyl) - 3-cly
t

b2

oprapyl but anoat e (di ast ereoner aci d 01TI" F F HN, . F

cl
2 L B0 PSR D o
[lpggj (;’ 03Z|)7- 0282252116;12%4 JAari8ierd-30@cti{yiyutdnbfllamido}1 5 I};é@ (whm%%%) ,

( ol (d 3.28-3 ,
partial ly dbscured by I-ffnbnyb@'?yﬁﬁ’?uwwgwgn%wﬂ (M |Redk,1.57.:08; h/de 556
1H), 7.38-7.53 (m| 6H), 9. 92ifsdkeredtd) miBurdy met hyl pent anoji_.c H3C 0 HO
phenyl ) - 4- net hyl pent anoate H3C,,,, F CH3 (M-H)".
3-(4-chlorg-3-{[(2S,3R) -2-(4-et henyl) -
4,4, 4-trifljuoro-3-nmet hyl but anoy 1 no} phenyl) - fromiﬁﬁtmy400m{z DMSO-

2né§'| Icglmolr’lgl- 2| I{[gé ?dﬁ@ﬁi aifet hyfl pheny1) -4, 4, 4-tri fan)l:'l}(a)oﬂ(l)d:astereomé/rs:bou[tppm]
= 0.80 (d, 3H), 1.15/1.18 (2s,
o together 9H), 1.46-1.62 (m,
i o 2H), 1.62-1.76 (m, 3H), 1.96-
2.06 (m, 1H), 2.16-2.28 (in,
HyCon, 1H), 2.32-2.48 (m, 2H), 2.76-
g ©\C] 2.87 (m, 1H), 3.35-3.45 (m,

F 1H), 4.13/4.14 (2d, together

127A

from (+/-)-tert-butyl 3-(3-amino-4-chlorophenyl)- 1H), 7.00 (dt, 1H), 7.34 (d, 1H),
3-cyclobutylpropanoate and (+)-(25,3R)- 7-36-1.53 (m, 5H), 9.79/9.80
2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoic (2s, together 1H).

acid




FWO 2012/139888

F (diastereoner CI 0 am (di astereonmer 1) H3 I)PQI§Qﬁ?1Z®5y”4

(Method 5): R, = 1.32 min; mz = 484 (M) +. 11-1-NVR (400 Mz,
DMBO-d6): 5 [ppni = 0.68 (d, 3H), 0.79 (d3*-311), 0.84 (d, 3H), 1.17
(t, 3H), 1.68-3-81 (m AH) 2.36-2 47 (m 1H 2 56-2 69_(m 3H)
2.70- 2.79 (ERamplel) , 3. Réma/sh@cluid/schiind@hdelials| Y Ob%ﬁiﬁﬁal%ta“zo
signal), 4.|07 (d, 1111), 6.98 (dd, 111), 7.20 (d, 231), "7.30-7.41 (m
411), 9.73|(s, 111),,11. a1 S,a 5 46 - Exjanpl e

Nane/ St r uct|ur e/ St ertfeﬁébu??éé gr fcfélf)roﬁ?ngr%'?&'&ﬁ&ﬁglf’%?@ H3C HO F

3-(4-chlorg-3-{[(4
- met hyl but gnoyl k ¢
nmet hyl

3-(4-chlorag-3-{[(4
met hyl but anoyl k an
O NF

128A

3]_;)®R)'B—ZA(%{iﬁhéroﬁan&h}ﬂEMbﬁm_ﬁﬁmL )
m no} pq) Ql}lyzl)zti-ﬁfc{’{)%%%yllbgt%?ga?enOI ¢ (

S, 3R) - 2- ( 4dicddredmed niidsn@y ophenyl) -
i1 no} phenyl) - 4- net hyl pent anoate (d

CH, O
SN
H,C™ o

from tert-butyl 3-(3-amino-4-chlorophenyl)-
4-cyclopropylbutanoate and (+)-(25,3R)-
2-(4-chlorophenyl)-4,4,4-trifluoro-3-methylbutanoic

acid

-4, 4, 4-trifluoro-3
i astereoner from

4.4, 4-trifluoro-3-
i astereoner H CH3

LC-MS (Method 5):
R, =1.62 min; m/z = 556/558

(M-H)".




F1) 01 d
508/ 510 (M+rH)t 111-NWR (400 MHz,
maj or di ast ereoner),

di ast er eone
1H), 2.70-
11-1),

WO 2012/
0 aci

) 1 6
7T ="

T8 Lcvs (Method 5):

28
m

12, = 1.
DVSO-d6): 5 [ pp
0.84 (t, 611), 1.2548:
0-1.81 (m 1H) 2 39-2 48 (m 1I—h

mn; rn/z

m nor
2.61-2.70 (m

PE Singld)
7. 29t

111N A 1A 15
m 31)1q) I"%"S%é’oé'( g’gta(rm‘%_']’%} 82 (1

ai%“@abd%%“ (dd,

0.93H, nmgjo
11.96 (br.

material An
met hyl F H3
3-(4-chloro
but anoyl ] am
4,4, 4-trifl
4- et hyl pen
3-(4-chloro

111)

no}
Lor O-
t anoat e

-3-{[(2

129A

R agoroa-tias %%%Eqrap'ﬂwﬁy

tical W-mﬂ?&om:mayylbuténdmhthbﬁﬁeﬁ@no

S, 3R) - ?W%?W}“?WHW@EOPGHW% opr op
(diastereomer mixture)
(4-i sopropyl phenyl) - 3- et hyl but an
(di ast ereoner O SFF
8, 3R) -

H,C

3

ulf/ @
F cl

from ethyl 3-(3-amino-4-chlorophenyl)-3-cyclo-

F

propyl-2-methylpropanoat (diastereomer mixture)

and (+)-(25,3R)-2-(4-chlorophenyl)-4,4 4-trifluoro-

3-methylbutanoic acid

:il ast ereoner),
Structure/ Starting
¢ H3C O HO from

y| phenyl) - 3- net hyl

pyf | am nol pheny1l) -

LC-MS (Method 7):
R, = 1.49 min; m/z = 530/532
(M-HH)*,

PCT/EP2012/055474

= 0.68 (d, 2.79H,
0.2111,




WO 2012/1398 8 2012/055474
S 1) (di ast ereoner H3 CH3 LC-MS (Method 5): Rt= 1.35 mm W?EEO >4

498/ 500 04+11i. 'H—NNR (400 MHz, DVBO d6) 8 [ppn‘] = 0.68 (d, 3H),
0.79 (d, 311), 0.84 (d, 3H), 1. 19 (d, 6H)361.67-1.80 (m 111),
2.36-2.47 (m—1H)-—2.60-2.70 (m 1H) 2 70- ?7C)( 1 1H) 281293

(m 1K), 3. 2Badghd (m maﬂe/samﬁyaggr@%g ﬁgg.raisgnal) %_n"!rlﬁ%al(

6.98 (dd, 1H) 20-7.28 (m s, 114)
11.95 (br. s

Anal ytical data n&?tlﬂ)é%%ﬂ/gfdﬁfo' - kﬁ%%sﬁﬂ%ﬁ Shyty- [Itarting material

3-(4-chloroF3-{[( 2843@-&141,114;,048=méth3ﬂbmm®}]axﬁino}fnhanyl;Q mn;, mz = 474/ 476

2- (4-fluorophenyl)|- 3; rre tan m nol -
phenyl ) - 4- met hyl pent%ﬁ% B"atl%%f‘a@? feEegmer misure) LI3CCH3 ' H- NVR (400
MHz, DMBO- d6) :
Q H,C
Hsc\o
Cl LC-MS (Method 5):
130A HN. 20 R, = 1.41 min; m/z = 516/518
Hao’fn M’@\ (M+H)+'
| F F ol

F

from methyl 3-(3-amino-4-chlorophenyl)-3-cyclo-
propylbutanoate (racemate) and (+)-(25,3R)-
2-(4-chlorophenyl)-4,4,4-trifluoro-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 diethy! 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.



0 HO 8 [ppri 2088 (d, 2.76H nmjor diastereoner), 0.80 (BCT/ARpOIZ055474
0. 84 10011 < (d, 3H), 1.25 (d, 0.24H, mnor diastereoner),

1.68-1.80 (m 11 N.. 0111) 2.36-4347 (m 1H), 26P|- ce .
2.70 (m 1 70- 2. 80 m 3.29-3.44 (m 1H, partially
obscur ed b%%% thed 3): {‘4: 1.3 min; m/z = 100 (M)".

'H-NMR (400 MHz, DMSO-~dg): 8 [ppm] = 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, 2F).

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, © "H-NMR (400 MHz, DMSO-d;):
132A ° >|\ w -
oo 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/5A:

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

cH, (V)

i o "H-NMR (400 MHz, DMSO-dj):
H3c>k3 & [ppm] = 0.04-0.10 (m, 2H),

Z 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
(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




W02 T
Fooo(d 1 OPEPEE, 1m, 7.22 (¢, from nethyl PCT/EP2012/055474

3-(4-chloro-3-{[(2S,3R)- 211), 7.31-7.37 (m 2H), 7.45-
4,4,4-trif|uoro-2-(4-f|uorophenyl)-3-met|4| = 7.52 (m 2H), 9.80 (s,
0.92H, butanoyl]am nol phenyl) - 4- et hyl pent anoat e maj or

di ast er eonebyamme 344 5 - (dj astereomer 1) 0.08H, minor diastereoner),
11.96 (br. s, 1H) (84%de). - 149 - Exanple Nane/ Structure/ Starting

mat eri al - Anglarita al3 dabm-4-dHistogh@y-2¢ Bmbddic foidbrddyhbhcaRnR- 3- met hy 1-

244- (2,2, 2-trif Itjﬁor(oet hyl ) phenlnglaI %{lt gnoyl 3%L% l\%_)( Met hod 5):

am no) phenyl] - 4- net hyl pentanoic acid R, = 1. (2:% mn; mz = 538/540
3

CH, O
LS
H,C” ~o

Cl

NH,

187 mg (0.58 mmol) of tert-butyl (2E/Z)-3-(3-amino-4-chlorophenyl)-4-(1-methylcyclopropyl)but-
5  2-encate were dissolved in 10 ml of ethyl acetate, and 11 mg (0.06 mmol) of platinum(TV) 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(I'V) 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): R, = 1.37 min; m/z = 324 (M+H)'.

'H-NMR (400 MHz, DMSO-dg): § [ppta] = -0.10--0.03 (m, 1E), -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, partiaily

obscured by DMSO signal), 2.95-3.05 (m, 11), 5.19 (br. s, 2H), 6.41 (dd, 1H), 6.65 (d, 11T), 7.05
15 (d, TH).

The following compound was prepared analogously to Synthesis Example 99A:



1 ' :
(di ast er comer WAL ITSy (MH) +.  H3COHS 0 ' H-NWR (400 Mz, PCT/EP2012/055474

DVMSO-d6): HO ail C 8 [ppmi = 0.64-0.71 (m 3H), 0.79 (d, 3H),
0.84 (d, 3H), 1.68- 1.81 (m 111), 2.38-23%7 (m 111), 12 HN O
2.61-2.69 (m—1H) 2 70-2 80 (m 1H) 3. .28-3 44 (m 1H, partially HC

01 obscuregxbplel20 si ﬁﬁﬁé/ﬁtru@tﬂpe‘}Starting materials Analytical data
tert-butyl 3-(4-chloro-3-{[(25,3R)-2-{(4-chloro- LC-MS (Method 8):
phenyl)-4,4,4-trifluoro-3-methylbutanoyl]amino}- R, =3.27 min; m/z = 570/571
henyl}-4-(1-methylcyclopropyl)butanoate -
phenyl)-4-( yleyclopropyl) (M-HY
(diastereomer mixture)
CH "H-NMR (400 MHz, DMSO-
3
dg): 8 [ppm] =-0.14--0.07 (m,
CH, O '
H30>k 1H), -0.07-0.02 (m, 1H), 0.12-
H,c” o 0.19 (m, 1H), 0.19-0.25 (m,
1H), 0.80 (d, 3H), 0.93 (d, 3H),
135A c
HN 0 1.19 (2s, 9H), 1.39-1.55 (m,

2H), 2.26-2.38 (m, 1H), 2.48-
sCtn,, ", 2.63 (m, 1H, partially obscured |
I o |byDMSO sigual), 3.05:3.16 (m,

F 1H), 3.29-3.44 (m, 1H, partially

obscured by H,O signal), 4.14
(dd, 1), 7.06 (d, 1H), 7.34 (d,

H

from tert-butyl 3-(3-amino-4-chlorophenyl)-
4-(1-methylcyclopropyl)butanoate and
(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro- 1), 7.39-7.31 (m, 5H), 9.80 (d,

3-methylbutanoic acid 1H).




from met hylwﬁ%lm PRS- 3. ({4,4,4-trifluoro- F F F (q, 21-1),PQl/Ep2012/055474
(d, 1H), 6.99 (d, 111), 7.30-7.39 (m 41- 1(3 7.46 (d, 2H), 9.80 (s,
111), 11.95 (br. s, 3-nethyl-244-(2,2, 21¢¢i | uoroet hyl ) phenyl] - 1H).

but anoyHam no) pheny11- 4- nethylpentanoate (di astereonmer m xture) -
150 - Exanpﬂ@Lguﬁﬁﬁsmlﬂhture/Start|ng material Analytical data 13
H3C 0 HO from net hyl 4-nethyl pentanoate F (di astereoner CH3

3-[4-ch|oroE§nﬁ £ %S, 3R) -244- (2, 2-di fl uorocycl opropyl ) phenyl] -4, 4, 4-tr
i fl uoro-3- ut anoyl}- am no) phenyl] - 4- et hyl pent anoi c

244- (2, 2-di fI | opr opyl ) phen
4,4, 4 ( “trif : i éﬂgg‘a Oci%g? g{)i[(%Egl%)n)wﬁgﬂrqhéwm@)}ﬁh‘éﬁwﬂkﬂqoeo-N,me’r’hylbutanoyl]amino}phenyl)-
3- [ 4-chl or 04-Biethl lpémard® acid (dfzereomer 1)

H,C.__.CH
0

3

HO

4 ml of concentrated acetic acid and 2 ml of concentrated hydrochloric acid were added to 225 mg
(0.45 mmol) of methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-4,4 4-trifluoro-3-methyl-
butanoylJamino}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 crystais 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-4,): § [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, 1H), 2.70-2.80 (m, 1H), 3.29-3.43 (m, 1H, partially obscured
by HyO signal), 4.13 (d, 1H), 7.00 (dd, 1H), 7.31-7.37 (m, 2H), 7.43-7.50 (m, 4H), 9.82 (s, 1H),
11.95 (br. s, 1H).

[a]p™ = +111°, ¢ = 0.285, methanol.

Example 2

20 (+)-3-(4-Chloro-3-{[(25,3R)-2~(4-chlorophenyl)-4,4,4-trifluoro- 3~methy1butanoy1]ammo}phenyl)—

4-methylpentanoic acid (diastereomer 2)



(di ast er eonbr MFLOTEY C . acid LGMs (Method 5): R, = 1. RCHP012/055474
mz = 532/534 (MrH)+. ' H NVR (400 MHz, DMBO-d6): 8 [ppni = 0.68 (d,

3H), 0.79 (d, 3H), 0.84 (d, 3H), 1.68-1-88l{m 1H), 1.87-2.04 (m

2H), 2.36- 2.47 (m 1H), 2.61-2.69 (m 1H), 2.70-2.79 (m 1H),

2.93-3.06 (m 1H), 3.29-3.44 (m B~ paktially obscured by H20

signal), 4.10 (d, 1H), 6.99 (dd,Q1H),[ 7.27 (d, 2H), 7.33 (d, 1H),

7.37 (s, 1H), 7.42 (d, 2H), 9.72s, H),il.95(br. s, 1H). %

m Xt ure) -151 - Exanple Na ting material Analytical
data 14 H C HO phenyl) - 4- net hyl pent anoa 1-13C ""..,- CH3 3-(3-
{[(28,3R)-2-(4-tert-butyl phenyl)- Cl
4,4, 4-trifluoro-3-nethyl butanoyl ] am nol 4- ghl or ophenyl) - 4- net hyl pent an
oic fromnethyl 3-(3-{[(28,3R)-2-(4-tertH Gheny1) -
4,4, 4-trifluoro-3-nethyl butanoyl]am no}-4-chforo(di astereoner 11

HyCu,,

4 ml of concentrated acetic acid and 2 ml of concentrated hydrochloric acid were added to 218 mg
(043 mmol) of methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3-methyl-
butanoyl]amino}phenyl)-4-methylpentanoate (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;0 signal), 4.13 (d, 1H), 7.00 (dd, 1H), 7.32-7.38 (m, 2H), 7.41-7.51 (m, 4H), 9.82 (s, 1),
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:



80 F MWO2HAUNOME 4 (diastereomer acid CH3 CH, CH3- 1) TE/RR2012/055474

HN, . .

(Method 5): R=1.39 nin; mz = 512/514 (MrH) +. ' H NMR (400 Mz,

DVMSO-d6): 8 [ppnm = 0.68 (d, 3H), 0.79 (-d423H), 0.84 (d, 3H), 1.27

(s, 9H), 1_68-180(m 1H), 2.36-2.47 (m 1H). 26?-2 69(m hIZ—I)0

2.70- 2.79 K ] |y obsc

signal), 4. O%Qa( §-§7&?rgg{ﬂr?§g&hﬁ?6&%ﬁi44 (m A I%VE %¥t§ S,

0.96H, maj or di ast H, —mnor i astereoner

11. 95 (er. s, 1H) 237845501'0'3 {[(?L%éﬂ) 2-trehigsonbendive/ SLEQMS (Methet érti ng

mat erial Anal ytc;_lgal sdat@fii&o BhRmWBut Ao PR iYd iBER BN ORC= 1 5mEh: B = 504/506
di ast er eoner . _

g-(4- chlorg-3-{[(2S, 3’1?6d@eﬁlﬂP&ﬁF%’%&cﬁ(ﬁZ@Ffﬁr@RW'pﬁen) M+H) 4 4-trifluoro

- 3- net hyl but anoyf I{am nol - f ro,r_‘p t hyl

3-(4-chlora-3-{[ (25, 3R)- 20% | or ?1?;- met hoxyphenyéj ‘mmmemommgmgs@d,s):

- met hyl but gnoyl ] ani no} phe yl pentanoate 011 F N......

acid (di astler eoner| Cl %[Ppm] 0.55 (d, 3H), 0.80 (d,

HO

6H), 1.30 (s, 3H), 1.75-1.88 (m,
1H), 2.46-2.58 (d, 1H, obscured

HN 0 by DMSO signal), 2.69 (d, 1H),
3.28-3.45 (m, 1H, partially
HCo, i obscured by H,O signal), 4.13
(d, 1H), 7.12 (dd, 1H), 7.33 (d,
F F Cl
F 1H), 7.43-7.51 (m, 5H), 9.81 (s,
1H), 11.75 (br. s, 1H).
from methy? 3-(4-chloro-3-{[(2S,3R)-2-(4-chloro-
phenyl)-4,4,4-trifluoro-3-methylbutanoylJamino}- | [ct]p™ = +95°, ¢ = 0.285,
phenyl)-3,4-dimethylpentanoate (diastereomer 1) | methanol.
LC-MS (Method 5):
3-(4-chloro-3-{{(25,3R)-2-(4-chlorophenyl)- )
R, = 1.30 min; m/z = 504/506
4,4 4-trifluoro-3-methylbutanoyl]amino} phenyl)- .
: : (M+H)".
3,4-dimethylpentanoic acid (diastereomer 2)
H.C. 'H-NMR (400 MHz, DMSO-d):
O H,C CH, 8 [ppm] = 0.56 (d, 3H), 0.80 (d,
HO 6H), 1.30 (s, 3H), 1.75-1.89 (m,
1H), 2.46-2.57 {d, 1H, obscured
) C by DMSO signal), 2.69 (d, 1H),

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)

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.




N 1) o P PHPENE (Method B): R = 1.24 min: miz = 520/ @YBP2012/055474

VWH)'. '"H NWR (400 MHz, DVSO-d6): 8 [ppr’qi 0. 68 (d 3H) 0.80- 0.88
m 6H), 1.68-1.81 (m 1H), 2.35-2.48 (m43H), 2.61-2.70 (m 111),
.70-2.81 (m—11-1) 3 36-_49 (m 1H) 387(53.4.103(d 1H) ,
.01 (t, 2H)Epxafmp?’d (d, ﬂ(&&/ﬁtrﬁct’age@taﬁﬁ lmttel?llip @‘&&gﬁ 2[4t)a 9.81
s, 1H), 11.96(p .S, pent anoi c #fom

met hyl 1-13C,,, F|(di astereorrer CH3 F

3-(4-chlord-3-{[(28,3R)-4, 4, 4-trifluoro-3-nethyl - |LCMS MethodS5):

2- (4- et hyl|pheny1) but361@46’}‘10}‘3%{ﬁﬁ%bﬁ@ﬁ@icﬁbwphenﬂ)" R, = 1.32 min; m/z = 516/518

éu?aﬁo;” ;lmugcr)?;)ﬁ;a nr@t‘i'?ytt ﬂgor%% I pént an%(;i?d OLPIIE NONBED. -- F

3-(4-chlorq-3-{[ (28, SR)yclc(bdﬂyH:&taemeaaé(dzﬁterébme':" Do) GB 1) LCM

(Method 8):| H-NMR (400 MHz, DMSO-d,):

o 3 [ppm] = 0.80 (d, 3H), 1.31 (s,
& 3H), 1.41-1.52 (m, 1H), 1.52-

HO 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 (4, 1H), 7.10 (dd,
1H}, 7.33 (d, 1H), 7.40-7.52 (m,
5H), 9.81 (s, 1H), 11.83 (br. s,
1H).

from methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chloro-
phenyl)-4,4,4-trifluoro-3-methylbutanoyljamino} -

phenyl)-3-cyclobutylbutanoate (diastereomer 1) [0‘]020 =+105° ¢ =0.250,
methanol.




R = 2.70 m N W20/ 472 11 NVR (400 Mz, DVBO d6): 8 [ ppriCLEB2Q@/055474
(d, 314), 0.79 (d, 311), 0.84 (d, 314), 1.68-1.80 (m 1H, 2.29 (s,

3H), 2.36-2.47 (m 1H), 2.61-2.69 (m 1H442 70- 2.79 (m 1H),
3.26-3.40 (m 1H_ partially obscured by HO signal). 4.05 (d, 1H),
6.98 (dd, 1 17 (d, 2 , 9.7 . 0..96H, naj or
di aster eorrerﬁx?mé. 87 (s, N(%H%ﬁgﬁ%c%ﬁ?%%tra %llé]glflg?ig%rrer) , iﬁf?ggﬁg BF. s, 1H)
(92% de) . 153 -{ Exanpl e Nanme/ Structure/Starting|[materi al .

Anal ytical |[data 3-(4-chloro-3-{[(2S, 3R)-2-(4-chl of b3 hEpHed 5):
phenyl ) -4, 4, 4-tri f|l uck-d-Bloned H)(EHR)ehEydblaeihaol) | R, = 1.32 min: m/z = 516/518

pheny!) - 4- et hy! Pk anglfudehd L EOLENEATR Rk RO B,LC VS (ethod
DVBO d6): |HO 8 |[ ppityciotdiybBBinic afld [Basteredmet 2)

"H-NMR (400 MHz, DMSO-dy):

8 [ppm] = 0.80 (d, 3H), 1.31 (s,

Q H,G

3H), 1.42-1.52 (m, 1H), 1.52-
HO 1.67 (m, 3H), 1.67-1.79 (m, 2H),
2.37 (d, 1H), 2.45-2.58 (m, 1H, |
6 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).

from methyl 3-(4-chloro-3-{[(2S,3R)-2-(4-chloro-
phenyl)-4,4,4-trifluoro-3-methylbutanoy!]amino} -

phenyl)-3-cyclobutylbutanoate (diastereomer 2) [odp™ =+100°, ¢ = 0.30,
methanol.




(d, o 0 8PN 1.68-1.81 (m 1H), 17 |
2.36-2.59 (m 1H, partially obscured by DVSO signal),
3.251%43 (m 1H, partially
from met hyl

1H), 2.70-

FFF C
obscured by_H20O signal),

N O

2.81 (m 1H,

4.07 (d, 1H)., 7.00 (d,

CH3 2. 33 (RCT/BR012/055474

2.61-2.70 (m

3-(4-chl or gg3;,
3- et hyl phgnyl) -

(e2 S 3R) Ng F/@fl‘?lwug&gta{%lﬁ ték%ehaﬂ 25-

4,14, 4- tr| uor o- anoyl]j -

[addybh o) - 739

3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-
4,4, 4-trifluoro-3-methylbutanoyljamino }phenyl)-

3-cyclopropylbutanoic acid (diastereomer mixture)

QH,G
HO
Cl
HN.__O
F7IF cl

from methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chloro-
phenyl)-4,4,4-trifluoro-3-methylbutanoyl]amino} -
phenyl}-3-cyclopropylbutanoate

(diastereomer mixture)

LC-MS (Method 4):

R; = 1.54 min; m/z = 500/502
(M-H)".

"H-NMR (400 MHz, DMSO-dy):
3 [ppm] = 0.77-0.85 (m, 5H),
0.87-1.02 (m, 1H), 1.15-1.28 (m,
2H), 1.42 (s, 3H), 2.62-2.72 (m,
1H), 3.01 (d, 1H), 3.28-3.43 (m,
1H, partially obscured by H,0
signal), 4.09-4.17 (m, 1H), 7.08
(dd, 11), 7.38-7.53 (m, 6H),
9.92 (d, 1H).

3-(4-chloro-3-{[(2§,3R)-2-(4-ethylphenyl)-
4,4 4-triflnoro-3-methylbutanoyl]amino} phenyl)-

4-methylpentanoic acid (diastereomer 1)

oHaC CH,
HO
Cl
HN O
H3C”r “"f/
[ j\ .CH
F7IF 3
F

from methyl 3-(4-chloro-3-{[(2S,3R)-2-(4-ethyl-
phenyl)-4,4,4-triflucro-3-methylbutanoyl|amino} -
phenyl)-4-methylpentanoate (diastereomer 1)

LC-MS (Method 5):
R, =1.32 min; m/z = 484
(M+H)".

'"H-NMR (400 MHz, DMSO-d):
8 [ppm] = 0.68 (d, 3H), 0.79 (d,
3H), 0.84 (d, 3H), 1.17 (t, 3H),
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,
4H), 9.73 (s, 1H), 11.95 (br. s,
1H).




7.47 (m 2|—|)V\{0 6{?13&13?358,8 1H), 11.95 am no}phenyl) - 4-net hyl pent%%yg?%ow()ﬁ‘m
(br. s, 1H). (diastereoner 1)

3-(4-chl oro-3-{[ (4-chl or ophenyl ) (3, 3-di f1ld6r o-

cycl opentyl )acetyl ] am nol phenyl )-4-nethyl- LG M (Method 8):

pent anoi ¢ A0k SO | NadRATRrut st Bng Blalefiar 498/| 300 ibRGRER (M

3-(4-chloro-3-{[(2S,3R)-2-(4-chloro-3-fluoro-

phenyl)-4,4,4-trifluoro-3-methylbutanoyl]- LCMS (Method 5):
amino}phenyl)-4-methylpentanoic acid Ry =128 min; m/z = 508/510
(diastereomer 1) (MeHH)”
H,C._ _CH, 'H-NMR (400 MHz, DMSO-d,):
i o [ppm] = 0.68 (d, 2.79H, major
HO diastereomer), 0.84 (t, 6H), 1.25
cl (d, 0.21H, minor diastercomer),

1 1.69-1.81 (m, 1H), 2.39-2.48 (m,
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,

from methyl 3-(4-chloro-3-{[(25,3R)-2-(4-chloro-

3-fluorophenyl)-4,4,4-trifluoro-3-methylbutanoyl]- 0.07H, minor diastereomer)

amino}phenyl)-4-methylpentanoate 11.96 (br. s, 1H) (86% de).

(diastereomer 1)




"HWAR (40088 d6):  1e 8 [ppml = 0.67 (d, 3H), 0.84GLEP2012/055474
Cl 3H), 1.52-1.69 (m 2H), 1.70- 18 HNO 1.81 (m 1H), 1.81-1.96

(m 111), 1.98-2.31 (m 3H), 2.36-2.47 (Af7-1e 1H), 2.61-2.70 (in,

1H), 2.70- Cl_2.80 (m 1H). 2.80-2.93 (m 1H,. 3.78 (d. 1H . 7.02

(00 00 [t ! RahdsibkAsdrbhd dakhia" O R feal adth” 7 9

(m 2H), 7.[475°C8"|aH),

3-(4-chloro-3-{[(25,3R)-4,4 4-irifluoro-
2-(4-isopropylphenyl)-3-methylbutanoylJamino}-

LC-MS (Method 5):
phenyl)-4-methylpentanoic acid (diastereomer I) .
R:=1.35 min; m/z = 498/500
H,C CH

0 3 (M+HY.

HO "H-NMR (400 MHz, DMSO-d,):
3 [ppm] = 0.68 (d, 3H), 0.79 (d,
3H), 0.84 (d, 3H), 1.19 (d, 6H),
1.67-1.80 (m, 1H), 2.36-2.47 (m,
1H), 2.60-2.70 (m, 1H), 2.70-
2.79 (m, 1), 2.81-2.93 (m, 1H),
3.26-3.40 (m, IH, 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).

10

from methyl 3-(4-chloro-3-{[(2S,3R)-
4,4,4-trifluoro-2-(4-isopropylphenyl)-3-methyl-
butanoylJamino} phenyl)-4-methylpentanoate

(diastereomer I}




(3, 3-di f1 uoroeg ORI acet yl I ani no} pheny1)- 9.78 (s, 111),PqH/E§3012/055474
(br. s, 1H). 4 met hyl pent anoate (isoner]) - 154 - Exanple

Name/ Structure/ Starting material Anal yti-ddB-data

3-(4-chloro-3-{[ (4-chl orophenyl) (3, 3-di fl uoro-

LN ! PGS LohRDE BB, PG "L BBl FrfBET, 2

) O de)T 01
HO 111-NVR (400 MHz, DVBO d6): 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 I)
"H-NMR (400 MHz, DMSO-d,):
H,C CH,

0 S [ppm] = 0.68 (d, 2.76H, major
diastereomer), 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-{[(25,3R)- 2H), 7.31-7.37 (m, 2I), 7.45-
4,4 4-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).




8 [ppn] = OWORAFI3EEE, 0.85 (d, C 3H), 1.52-1.69 (m 211),PAL/ED2012/055474
19 HNO 1.81 (m 1H), 1.81-1.96 (m 1H), 1.98-2.31 (m 3H),
2.36-2.48 (m Illel 111), 2.61-2.70 (o 1H), 2.70- C 2.79 (m
111), 2.80-2.93 (m 1H), 3.79 (d, 1H), 7.01 (dd, 1H), mffom r‘n‘etﬂhyl
3-(4-chl oro-3-{[i -chrorophenyI)-—732-739 (m ~2H), [7. 43 (qQ, 411);
(3, 3-di f | uqfFapelegpent yNpmedtrye aﬁmmwﬁ?myl 9. 7TAgelytical d3ta 11. 95
(br. s, 1H—"%-tethytpentancate—{+sorer—2)

3- (4- chl or d- 3- { [ (4- chlsHephengl(}4(44-Biftlbio- Lpedyl-
2-[4-(2,2,2-trifluoroethyl)phenyl]butanoyl}- | LC-MS (Method 5):

amino)phenyl]-4-methylpentanoic acid R¢=1.26 min; m/z = 538/540
(diastereomer mixture) (M+H)".
OHsc CH, '"H-NMR (400 MHz, DMSO-d,):
8 [ppm] = 0.64-0.71 (m, 3H),
HO 0.79 (d, 3H), 0.84 (d, 3H), 1.68--
| Cl 1.81 (m, 1H), 2.38-2.47 (m, 1H),
12 HN. O 2.61-2.69 (m, 1H), 2.70-2.80 (m,
1H), 3.28-3.44 (m, 1H, partially
¢ F obscured by H;O signal), 3.64
N F o |(g, 2H), 4.11 (d, 1H), 6.99 (d,
F F 1), 7.30-7.39 (m, 41), 7.46 (d,

from methyl 3-[4-chloro-3-({4,4,4-trifluoro- 2H), 980 (s, 1H), 11.95 (br. 5,
3-methyl-2-[4-(2,2,2-trifluoroethyl)phenyl]- LH).

butanoyl}amino)phenyl]-4-methylpentanoate

(diastereomer mixture)




Lc- Vs (Met hod B2 138 10pent yI ) acet yl | ami nol pheny1) - 4- met hy| -PGP/ER2012/055474
2.71 min; rn/z = 498/ 500 pentanoic acid (isonmer 3) (M:H)+. H3CCH3
0 'HNWR (400 MHz, DMBO-d6): HO '0 Slphpni = 0.67 (d, 3H), 0.84
(d, 3H, 1.20-1.34 (m 1H), 1.45- 20 C HN\NQ 1.56 (m 1H), 1.70-1.81

(m 1H) ' E](alglﬁrez .19 (ﬁhmg’@mct%re?&h?ﬁléomgmiallm ' 2Aﬁ9@gc'a§§at§am 111,
partially |le

3-[4-chloro-3-({(25,3R)-2-[4-(2,2-difluorocyclo-

propyl)phenyl]-4,4,4-trifluoro-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,):
8 [ppm] = 0.68 (d, 3H), 0.79 (d,
3H), 0.84 (d, 3H), 1.68-1.80 (m,
1H), 1.87-2.04 (m, 2K1), 2.36-
2.47 (m, 1H), 2.61-2.69 (m, 1H),
2.70-2.79 (m, 1H), 2.93-3.06 (m,
F 1H), 3.29-3.44 (m, 1H, partially
obscured by H,O signal), 4.10

13

F
(d, 1H), 6.99 (dd, 1H), 7.27 (d,
from methyl 3-[4-chloro-3-({(25,3R)- 2H), 7.33 (d, 1H), 7.37 (s, 1H),
2-[4-(2,2-difluorocyclopropyl)phenyl]- 7.42 (4, 2H),9.77 (s, 1H), 11.95

4,4 4-triftuoro-3-methylbutanoyl}amino)phenyi]- | (BT 8 1H).

4-methylpentanoate (diastereomer mixture)




C obscur ed By RESF®gnal ), 2.61-2.70 (m 1H), 2.70-2.90 (mPGHEP2012/055474

3.75 (d, 1H), 7.02 (dd, 111), from nethyl
3-(4-chloro-3-{[ (4-chl orophenyl)- 7.34 (dpl14H), 7.37 (d, 1H), 7.44
(3,3-dif|uorocyclopentvpacetvlIaninolDhgnvl)- ggj 411), 2.74 (s, Pﬂ,
11.95 (br. - I A . s - anpl e
Nane/ SE ruet ulfkél%{l%)r/t FﬁS@%@%ﬁl&f“‘%ﬁ%ﬁé‘ﬁ %‘:‘3 er‘é';t a 21‘*88&?%8?5 H3C 0
HO 4- net hyl tandate
3-(4-gﬁlo?oPg?{[(4-chld?@ﬁﬂ@ﬁ?#}%@?@“dWﬂmﬂﬁﬂﬂbycIorﬁehﬁ§ﬁ§q§gggfnﬁ no}
pheny1) - 4- et hyl f rlom net My udro(Ameh 6@t fhindy.chl arophenyT)<

(3,3-difluo
(i soner 4)

Cl

0

14

rocycl gpent
1.

f| acet yl ] am no} phenyO- acid

1 -chloropheny —4~methy%pentanoic acid

(diastereomer 1)

H.C CH
0 3 3
HO
Cl
HN O
H3Cﬁ,~ "u,,
CH
F7IF 3
F CH,
CH,

from methyl 3-(3-{[(25,3R)-2-(4-tert-butylphenyl)-
4,4,4-trifluoro-3-methylbutanoyi) ainino}-4-chloro-
phenyl)-4-methylpentanoate (diastereomer 1)

RisbARMiICHBz 51484
(M+H)".

'H-NMR (400 MHz, DMSO-dy):
0 [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 diastercomer),
6.86 (s, 0.04H, minor
diastereomer), 11.95 (br. s, 1)
(92% de).

el




4) d LC-Mes(REREGOEE Rt = 2.71 nin: mz = 498/500 (M+H) +. PGE/ERRRI2/055474
(400 MHz, DMBO45): 8 [ppni = 0.68 (d, 3H), 0.85 (d, 3H), 1.20-1.34

(m 1H), 1.45- 1.56 (m 1H), 1.70-1.81 (f$21H), 1.85-2.20 (m 3H),
2.29-2.41 ( , 2.41-2.53 (m |IH_partially obscured by DVSO

signal), 2 - 0 (m 2. 70-2.9 4-6@ 2H), 3.7 %& 7.02

(dd, 1H), 7 g%:_n%!l% N% eI’Str}lcﬁl e targa ategH)i?) (s, if hca}?)a(jas (br.

s, 1H. Expnple 22 3-(4-Chlo

{[(28, 3R) 2t (4- chl or%@ﬁ%‘}?y‘i? {E@Sﬁfiﬂ %@r@l%ﬁ@e@ﬂﬁﬁ Ryl but anoyf | ani nol p
henyl) - 3-cycl opr opykdyI9RANOBuGE3nd AT SYRRNRN_4) - 156 -

di ssol ved ipn 10 m ML ywhforlolrlret aneﬁy g%&] i i‘@i-—lﬁsgﬂf%édﬂf
trifluoroacetic ac ahwg %@@dp@tanmaclcméaw@mwdh m Xt u

stirred at RT for 4 h and {laen g%Lut ed with 10 M qR: nhémin; Tide= 520/522
phases wer e| separ alt ed, artgi't : eous phase was tkm—i— tracted three
nmore times wth dichlororfet hagpe. The conbi ned orgarji’c phases were
dried over pragnesijum g-pt and-B.concentrated un reduce

pressure. The crude product obtd[ ned|in this manner ﬁﬁ@ﬁb pM%ﬂQMSO de):
preparativel RP HPLC (nobil e phase_pethanol /water 8:3 Jadd @)3m)] biss-
gave 56 ny bf the [target compound {819%bf theory). gpﬁi/g NEt(%od )5 ;
R=1.20 m; 01n5112 488/ 490 (MrHun. ' HoNVR (400 M—|208 6)-68-8.81 (m, 1H),
[ppr] = 0.02-01510 |((m 1H), 0.19-0.33F(m 2H),CR, 44-0.53 /&

0.80 (d, 3H), 0.89-0.99 (m 1H) . 2.20-2.29 ( iy ?”6%%21@3 0,

partially opscured by DVSO si gll)'n%r”) 3’." (m ]IH,rI),@a’{ﬂtZLSél(mylH),336-
obscured by} H20 sijgnal ), 4.13 (d, |1H), (dd 1H ( I—‘;l

7.42 (d, 1H), 7.437.50 (m 4H) .4 12 c%“?é‘ir}’.g‘%&gﬁ"' s, 4.10
[aj D20 = +98.80, ¢ = 0.325, chlorgform The c%rrpourdSIH)ﬁtOédt,izH),t?m (d,

tabl e bel ow were prepared in an anal ogous manner: ] 1%§32:7_3§>%%%f7‘43 .

Name/ St ruct|ure/ St gr I i K
3-cycl opropy! propa ngr%)%%eﬁ%ﬁ i(&é{lofé-'}@f[&%,3%?-5-(&1%1&0- 1H), 9.81 (s, 1H), 11.96 (br. s,

(+) - 3- (4- chll or o- 3-{ [ (28eBRyypReryl)-4eid- Uffhxpimeihmbt)lyl- 15)

2. (4~ chl or opheny D). 4 PSR PRl
but anoyl | ani nol pheny1l) - 3- cycl ¢jissapsdnpr Opanoat e HN K (di ast er eoner

3-(4-chloro-3-{[(25,3R)-4,4,4-trifluoro-3-methyl- LC-MS (Method 8):
2-(4-methylphenyl)butanoyl]amino} phenyl)- R, = 2.70 min; m/z = 470/472

4-methylpentanoic acid (diastereomer 1) (MHT)".
H,C._ _CH, 1 '
0 H-NMR (400 MHz, DMSO-dy):

& [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,
1H), 2.61-2.69 (m, 1H), 2.70-
2.79 (m, 1H), 3.26-3.40 (m, 1H,
partially obscured by H,O
signal), 4.05 (d, 1H), 6.98 (dd,
1H), 7.17 (d, 2H), 7.29-7.39 (m,
from methy! 3-(4-chloro-3-{[(25,3R)- 4H), 9.73 (s, 0.96H, major
4,4 ,A-trifluoro-3-methyl-2-(4-methylphenyl)- diastercomer), 9.87 (s, 0.04H,

HO

16

butanoyl]amino} phenyl)-4-methylpentanoate | minor diastereomer), 11.95 (br.

(diastereomer 1) s, 1H) (92% de).




01 acid F FYA301ZI3%8 1| or 0- 3-{[ (25, 3R) -

(di astereonmer Cl 0 GUNERI012/055474

LC-Ms (Method 5): R, = 1.20 min; mz = 488/490 (MH)+. 'H NMR (400
Mz, DVMBO-d6): 8 [ppni = 0.03-0.12 (m 1H3- 0.19-0.35 (m 2H),
0.44-0.54 (m__1H), h0 80 (d, 3H), 0.88-0.99 (m 1H), 2. 20|2.22 (23]3 -
1H), 2.47- 2H, al I bscure na
(m 11-1, p?rx?'?lgfely obs%rgr ’5{ l\f?é%“?"&d%ﬁ‘qf 14, 13 %“ X‘H)"lﬂ atajo (dd,
111), 7.36([(d, IH, (d, 7. 43- 750 (m—4H, 984 (s, —1H;
12.03 (br. {s, 1H). [%}45?10‘03@@ 3R)2-é4-ghlge8-medhl-or iorm@{{ ];qrdégn
tert-butyl |Iif hen 1-44-5%1ﬂuo'r:8(9%h lbt}?Fa/ el At :
materi al Anal yti cclp yT 3-(4 oro?S %@? PR AT STLAT gRhesy oy
phenyl)—4—methy1pentan01c acid (diastereomer 1) ’
(M+H)".
H,C_ _CH,
| "H-NMR (400 MHz, DMSO-d,):
HO & [ppm] = 0.68 (d, 311), 0.75-
ol 0.89 (m, 6H), 1.68-1.81 (m, 11I),
HL. .o 2.33 (s, 3H), 2.36-2.59 (m, 14,
17 partially obscured by DMSO
H,C,,

from methyl 3-(4-chloro-3-{[(2S,3R)-2-(4-chloro-

3-methylphenyl}-4,4,4-trifluoro-3-methylbutanoyl]-

amino}phenyl)-4-methylpentanoate

(diastereomer 1)

signal), 2.61-2.70 (m, 1H), 2.70-
2.81 (m, 1H), 3.25-3.43 (m, 1H,
partially obscured by H,0
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-diflucro-
cyclopentyl)acetyl]amino} phenyl)-4-methyl-
pentanoic acid (isomer 1)

H.C._ _CH

O 3

HO

Cl
HN

. Ci

F

from methy) 3-(4-chloro-3-{[(4-chlorophenyl)-
(3,3-difluorocyclopentyl)acetylJamino } 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,):
5 [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), 7.4 (q, 4H),
9.78 (s, 1H), 11.95 (br. s, 1H).




4,4,4-trif|Jg?89§q5%§%§lbutanoyflanino}phenyl)-

3-cycl obut yl propanoi ¢ acid (di astereoner
R =1.31 mn;

DVBO- d6) @ |
1.62-1. 75 (

PCT/EP2012/055474
m xture) LC-MS (Method 5):

mz = 502 (M:H) +.  HO154010 11-1-NWR (400 MHz,
pm =_0.80 (d, 3H), 1.44- 8 A 1.62 (m 211),
’]ﬁxa%wle 24 HName/Structure/Starting material Analytical data
3-(4-chloro-3-{[(4-chlorophenyl)(3,3-difluoro-
cyclopentyl)acetyllamino} phenyl)-4-methyl- LC-MS (Method 8):
pentanoic acid (isomer 2) R, = 2.71 min; m/z = 498/500
H,C CH, (M+H)",
HO 'H-NMR (400 MHz, DMSOQ-dy):
& [ppm] = 0.67 (d, 3H), 0.85 (d,
cl 3H), 1.52-1.69 (m, 211), 1.70-
19 AN 20 1.81 (m, 1H), 1.81-1.96 (m, 1H),
1.98-2.31 (m, 3H), 2.36-2.48 (m,
1H), 2.61-2.70 (m, 1H), 2.70-
- Cl 2.79 (m, 1H), 2.80-2.93 (m, 1H),
F 3.79 (d, 1H), 7.01 (dd, 11),
from methyl 3-(4-chloro-3-{[(4-chlorophenyl)- | 7-32-7.39 (m, 2H}, 7.43 (g, 4H),
(3,3-difluorocyclopentyl)acetyl Jamino} phenyl)- | 2-77 (5, TH), 11.95 (br. 5, 1H).
4-methylpentanoate (isomer 2)
3-(4-chloro-3-{[(4-chlorophenyl)(3,3-difluoro- LC-MS (Method 8):
cyclopentyl)acetyl]amino} phenyl)-4-methyl- R, =2.71 min; m/z = 498/500
pentanoic acid (isomer 3) (MH)".
H,C._ _CH ]
H-NMR (400 MHz, DMSO-dj):
HO 8 [ppm] = 0.67 (d, 3H), 0.84 (d,
. 3H), 1.20-1.34 (m, 1H), 1.45-
Cl 1.56 (m, 1H), 1.70-1.81 (m, 1H),
20 HN 20 1.85-2.19 (m, 3H), 2.28-2.40 (m,
1H), 2.40-2.53 (m, 1H, partially
obscured by DMSO signal),
F Cl 2.61-2.70 (m, 1H), 2.70-2.90 (m,
F

from methyl 3-(4-chloro-3-{[(4-chlorophenyl)-
(3,3-difluorocyclopentyl)acetyi]amino }phenyl)-

4-methylpentanoate (isomer 3)

2H), 3.75 (d, 1H), 7.02 (dd, 1H),
7.34 (4, 1H), 7.37 (d, IH), 7.44
(g, 4H), 9.74 (s, 1H), 11.95 (br.
s, 1H).




0 1.97-2. 02VCRY14433888 2. 29 (dd, 1H), 2.33-2.42 (m 1H), ZJEEPIOIR055474
S O (dd, 111), 2.87 (td, 1H), 3.36- 3.42 (m 111), 4.13 (d, 111),

7.01 F (dd, 1H), 7.33 (d, 1H), 7.37-{%5- fromtert-butyl
3-(4-chlorq-3-{[(28.3R)- 1H). 743751 f}m 4%3 9.819(5,

2-(4-chl org ) - 44 et .99.(br. s, ca.

1H§ but ar %? 'F}ﬁlje m| no} phﬁ%@%&gi}p&&ggfég ob A/tmaﬁ)lanoat ‘&nﬁft&ﬁ(agg‘ftéreorrer
m xt ure)

3-(4-chloro-3-{[ (4-chlorophenyl)(3,3-difluoro-

cyclopentyl)acetyl]amino} phenyl)-4-methyl- LC-MS (Method 8):

pentanoic acid (isomer 4) R, =2.71 min; m/z = 498/500

+H)".
H,C CH, (M+H)
O .
'H-NMR (400 MHz, DMSO-d):
HO 8 [ppm] = 0.68 (d, 3H), 0.85 (d,
cl 3H), 1.20-1.34 (m, 1H), 1.45-
1 HN. 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),
FL “ 262270 (m, 18, 2.70-2.90 (m,
21}, 3.75 (d, 1H), 7.02 (dd, 1H),
7.32-7.39 (m, 2H), 7.4 (g, 4H),
9.73 (s, 1H), 11.95 (br. s, 1H).

from methyl 3-(4-chloro-3-{[(4-chlorophenyl)-
(3,3-difluorocyclopentyl)acetyl]amino} phenyl)-

4-methylpentanoate (isomer 4)

Example 22

(+)-3-(4-Chloro-3- {[(2S5,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-3 -methylbutanoyl]amino }phenyl)-

3-cyclopropylpropanoic acid (diastereomer 2)

HO

78 mg (0.14 mmol) of tert-butyl 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-trifluoro-
3-methylbutanoyl]amino} phenyl)-3-cyclopropylpropanoate (diastereomer 2: Example 99A} were



- 159 - Exarrp é &}Tgﬁﬁructur e/ Starti ng material Analytical d&FA/BB012/055474

HBC HC O 3 HO fromtert-butyl pentanoate (diastereomer F

3-(4-chl oro- 3- {[(28 3R) - 2- (4- chl or ophenyi }56 -

4,4, 4-trifluoro- t hyl but anoyl %am’ no} pheny1l) -

4- et hoxy- 4-diseligg 1pé9,pg[qfﬁ1@hloromet ane, and 0.33 mi (4.3 mmol) of trifluoroacetic acid was added at

2-(4-chl or Olﬁ’ler’ﬁﬁl; )reaémih 13111)&11’1‘@: EJS)%' Qf rﬁedﬁ%{%l; %-CI} Bnd El}ﬁl dilutg:d Bfiql"\llo ml of water. The

but anoyl | am no} phenyl
(di ast er eonphasps Juefel setfatatadp-aBd {t{u( 231,16@@ -phamiewa éhen Fex@adéd @recthore times with

m xture) aci G- t z = 520/52

(MeHr . 111- ﬂ%ﬁ%‘ﬂ%@aﬁz ﬂ%ﬁ%%g‘é‘%‘% Or%’mF Blﬁffes Wﬁ‘resg“?‘g{‘“’%’lﬁ’)"‘g“eﬂ“@4ﬂ(lﬂlaw and

glj__bl) 130?1( gQI;-Cghﬁa,tedlur@& kdwtOd prepsuidThe 2rudOprdducB oﬁtﬂilnrcﬂ.lrl)tgls:inalaﬁeé(vﬁas purified by
tia ohscure

2 ol b oo SRS L BRSNS B e

111), 7. 43- Zolbfoud(8144DLth&n83 (d, 1H), 11.91 (br. s, ca. 1H. - 160

- Exanpl e Nane/ Structure/ Starting nmateri al

LC-MS (Method 5): R, = 1.20 min; m/z = 488/490 (M-+H)",

"H-NMR (400 MHz, DMSO-dg):  [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, 11, 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),

[a]p*® =+98.8°, ¢ = 0.325, chloroform.

The compounds listed in the table below were prepared in an analogous manner:



Anal ytical USCRIZEBE8 chi or o- 3- {[ (2S, 3R) - 2- (4- chl or opheny1) - PCT/EP2012/055474
4,4,4-trifluoro-3-nethyl butanoyl ] am no} phenyl) -

3- (1- net hyl cycl opropyl ) propanoi ¢ acid LEIV5 (Met hod 5):

(diastereoner mxture) H3 R, =1 27 min (diastereoner 1), mz=

Cver oot (Vi) 10 = NyldsihdhulBaGIE0R 2 Ialfydearfits 504

LC-MS (Method 5):
(+)-3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-
) . R: = 1.20 min; m/z = 488/490
4,4 ,4-trifluoro-3-methylbutanoyl]amino} phenyl)- .
M+H)".
3-cyclopropylpropanoic acid (diastereomer 1) ( )
"H-NMR (400 MHz, DMSO-dj):
Q 8 [ppm] = 0.03-0.12 (m, 1H),
HO 0.19-0.35 (m, 2H), 0.44-0.54 (m,
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

H,Cs, -, by DMSO signal), 3.29-3.43 (m,
| 1H, partially obscured by H,O
F E ©\01 ' signal), 4.13 (d, 1H), 7.10 (dd,
F 1H), 7.36 (d, 1H), 7.41 (d, 1H),
from fert-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 [oJ™ = +573°, 0 = 0.355,

(diastereomer 1)
chloroform.




'H NVR (400MA0126/%88d6) -

c

26 NO 8 [ppnj = 0.80 (d, 31AGI/EP2012/055474

0. 88- 0.96 (m b511), 1.66-1.78 (m 2H, HC4"....---,,, FFF
so C 2.76-2.85 (m 1H), 3.05-3.17 (m 1HH§-3.30-3.45 (m 1H,
partially obscured by 1120 signal), 3.57- 3.66 (m 111), 4. 1(21)4 18
(m 1H), flromterit-butyl 3-(4-chloro-3- 2S 3R) - | 7. Q_éﬁ , 1 ,
7.40-7.51 (m"amf?"'( 4-ch|}§?‘6‘5’§£rﬁ§%?’§{,aﬁf‘9ﬁ H‘*f‘f" or o- :;Aném qgafen),
9.92 (d, 1171y)-
3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-
4,4, 4-trifluoro-3-methylbutanoyllamino} phenyl)-
3-cyclobutylpropanoic acid (diastereomer mixture) | LC-MS (Method 5):
Ri=1.31 min; m/z= 502
+HY,
o (M+H)
HO "H-NMR (400 MHz, DMSO-dq):
d [ppm] = 0.80 (d, 3H), 1.44-
Cl 1,62 (m, 2H), 1.62-1.75 (m, 3H),
24

from fert-butyl 3-(4-chloro-3-{[(25,3R)-
2-(4-chlorophenyl)-4,4,4-trifluoro-3-methyl-
butanoyllamino} phenyl)-3-cyclobutylpropanoate

(diastereomer mixture)

1.97-2.02 (m, 1H), 2.29 (dd,
1H), 2.33-2.42 (m, 1H), 2.46
(dd, 1H), 2.87 (td, 1H), 3.36-
3.42 (m, 1H), 4.13 (d, 1H), 7.01
(dd, 1H), 7.33 (d, 1H), 7.37 (¢,
1H), 7.43-7.51 (m, 4H), 9.81 (s,
1H), 11.99 (br. s, ca. 1H).




but anoydanmi B33 pHEAYE8833- (1- met hyl cycl opr opy1) - propanoat e PCT/EP2012/055474
(di astereonmer m xture) -161 - Exanple Nanme/ Structure/ Starting

mat eri al Anal ytical data 27 HO (di ast er eda®s

3-(4-chloro-3-{[(2S, 3R) - 2- (4 chl orophenyl) -

4.4, 4-trifluoro-3-imeth a hen,‘L- ]
3-(1-fluor O@’%‘flﬁ%‘f opyI 3’&% ?ﬁla%/h}r g}argngmat R ‘ Analytical data

2- (4- chl or ophenyIjf- A-tTiftuoro-3-methyt=
but anoyl ] anj no} phenyl% (43d14010~5+{[(8$é@)y%:[‘b®ﬂ@mh?21)}d) la|N, ......... ..., F
(di astereoner m Xtuye)s sincs % rog-3- {[(251 3R - C
is mxture)| acid Qi ’Lé / (r{) oy tan"@a?fm&%f@g}‘kﬁ mz = 506/ 508
( M+H) +. —methoxy-4-methylpentanmc acid LC-MS (Method 7):

(dz‘astereomer mz’xture) l{t =1.26 min; m/z = 520/522

cH +H)".
H3C (l) 3 (M H)

'H-NMR (400 MHz, DMSO-dg):
8 [ppm] = 0.80 (d, 3H), 0.94 (d,
311), 1.00 (d, 3H), 1.33-1.40 (m,
Cl 1H), 2.70-2.78 (m, 1H), 3.10 (s,
HN.__-O 3H), 3.11-3.18 (m, 1H), 3.32-
| 3.44 (m, 1H, partially obscured
HSCI“" "I,I

O\ by H,O signal), 4.12 (d, 1H),

F F ci 7.08 (dd, 1H), 7.33 (dd, 1H),
7.42 (d, 1H), 7.43-7.50 (m, 4H),
from tert-buty! 3-(4-chloro-3-{[(25,3R)- 9.83 (d, 1H), 11.91 (br. s, ca.

2-(4-chlorophenyl)-4,4,4-trifluoro-3-methyl- | 1H).

HO

25

butanoylfamino} phenyl)-4-methoxy-4-methy!-

pentanoate (diastereomer mixture)




' H NVR (400MA201208%8B8d6): 8 [ppni = 0.65-0.90 (m 2H), 0.80 REI/EBR)I12/055474
0.90-1.08 (m 1H), 1.11-1.31 (m 1H), 1.56-1.73 (m 114), 2.69-2.89
(m 2H), 3.30- 3.44 (m 111, partially ohsgured by H20 signal), 4.13
(d, 1H), 7.14 (dd, 1H, 7.39 (d,flll) 7t4§ t7 52 (m 5I—I)t 9I 87 (s,
1.85-122. 70 (|br. s, 1H). mter u opanoate Tir

I%Il?:DCz , 1 ES ]F‘Zxamplef 162 Naﬁﬁ%mf‘é‘r {hgting ﬁ“ﬁ@f‘ﬂfe/g 1RPP1MBCMEQH al
Anal ytical [tata (4-chtoro=3-{f(2S,3 Jr()-4-\‘+ chitofrophenyt)—
3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-

4,4 4-trifluoro-3-methylbutanoyl]amino } phenyl)-
3-(1-methylcyclopropyl)propanoic acid LC-MS (Method 5):

(diastereomer mixture) Ri = 1.27 min (diastereomer 1),
m/z = 502/504 (M+H)";
0O CH R:= 1.31 min (diastereomer 2),

m/z = 502/504 (M+H)".

3

HO
"H-NMR (400 MHz, DMSO-dy):
2 d [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,
2-(4-chlorophenyl)-4,4,4-trifluoro-3-methyl- 6H), 9.92 (d, 1H).

from tert-butyl 3-(4-chloro-3-{[(2S,3R)-

butanoyl]amino} phenyl)-3-(1-methylcyclopropyt)-

propanoate (diastereomer mixture)




4, 4, 4-trif1 WGBIFIZEBRy 1 but anoyf | ani no} pheny1) - PCT/EP2012/055474
3-(3, 3-di fluorocycl obutyl ) propanoic acid LC-M (Method 5):
(diastereoner mxture) R, = 1.24 mn; mi6kE 538/540 FF (MH). "H NWR

(400 WMHz, DMSO do): 8 [ppnl = 0.80 (d, 2.29H), 1.21- HO 1.31
(m 1.71H), E%('al%%ie" 17 (ﬁ].amg/gtruc&x%e]lg’t?irting material Analytical data

3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-
4,4,4-trifluoro-3-methylbutanoyl]amino} phenyl)-

3-(1-fluorocyclopropyl)propanoic acid LC-MS (Method 5):

R; = 1.18 min; m/z = 506/508
(M+H)".

(diastereomer mixture)

'H-NMR (400 MHz, DMSO-dy):
& [ppm] = 0.65-0.90 (m, 2H),

Cl 0.80 (d, 3H), 0.90-1.08 (m, 1H),
1.11-1.31 (m, 1H), 1.56-1.73 (m,
1H), 2.69-2.89 (m, 2H), 3.30-
3.44 (m, 1H, partially obscured
by H,O signal), 4.13 (d, 1H),

F 7.14 (dd, 1H), 7.39 (d, 1H),

HO

27

from tert-butyl 3-(4-chloro-3-{[(25,3R)- 7:42-1.52 (m, 5H), 9.87 (s, 1H),
2-(4-chlorophenyl)-4,4,4-trifluoro-3-methyl- | 1-83-12.70 (br.s, 1H).
butanoyl]amino} phenyl}-3-(1-fluorocyclopropyl)-

propanoate (diastereomer mixture)




Cl 1H) 2. 18/O2¢g/18P8883y 2 40- 2.75 (m 2H, partially obREUEBI2/055474

N. . .0 by DMSO signal), 2.91-3.03 (m .......... -,,,, H3C" ,
al s 1H) 3.17-3.44 (m 1H, partially F-F62C obscured by H20
signal), 4.13 (d, 1H), 7.05-7.16 (m 1H), 7.33- 7.53 (m 6H),

8 g?l; 18’ 12 gl%p_aﬁll r80£nbt ﬁrame}yflru)élure/St(artuclzghllngtrelqlaig ! ( T ingﬁhcal dat%8 (s,

3-(4-chloro-3-{[(2S5,3R)-2-(4-chlorophenyl)-
4,4,4-trifluoro-3-methylbutanoyl]amino} phenyl)-
3-(3,3-difluorocyclobutyl)propanoic acid LC-MS (Method 5):
(diastereomer mixture) Ry=1.24 min; m/z = 538/540
CFF (M+H)".

"H-NMR (400 MHz, DMSO-dy):
& [ppm] = 0.80 (d, 2.29H), 1.21-
HO 1.31 (m, 1.71H), 2.02-2.17 (m,

| 1H), 2.182.39 (m, 31D, 2.40-

28 cl 2.75 (m, 2H, partially obscured
AN © by DMSO signal), 2.91-3.03 (m,
H 30’11,, “ty 1H), 3.17-3.44 (m, 1H, partially
@ obscured by H,0 signal), 4.13
F £ F Cl (d, 1H), 7.05-7.16 (m, 1H), 7.33-

7.53 (m, 6H), 9.85 (s, 0.7H),
from fert-butyl 3-(4-chloro-3-{[(25,3R)- 9.98 (s, 0.3H), 11.96-12.18 (br.

2-(4-chlorophenyl)-4,4,4-trifluoro-3-methyl- s, 1H).
butanoyl]amino}phenyl}-3-(3,3-difluoro-

cyclobutyl)propanoate (diastereomer mixture)




2- (4-chl or ofRANINIWE] 4-trifluoro-3-methyl- s, 1H). PCT/EP2012/055474
but anoyl ] am no} phenyl)-3-(3, 3-di fl uoro- cycl obut yppr opanoat e

(di astereonmer m xture) - 163 - Exanpl el¢dane/ Structure/ Starting

mat eri al Anal yti cal dat a 29 4-cycl opropyl butanoic fromtert-butyl

| PHO (di ast (4-.chl S, 3R) - 2- 4chorohen -
4, 4, 4Et if E%?‘S‘P rret hyFB‘Bf SHBWIEA% %tﬁ % | Rnatftical Yath

3-(4-chl or@=3{1(28, 3R acid(drastereomer—C——— O—Fntxture)
m xture) Cl| LG Ms|( Mt @41105%3 {25, 3R)L-@AShlvraphenyl)z =| 502/ 504 (ML) +.

4 4,4-trifluoro-3-methylbutanoyl]amino} phenyl)-

4-cyclopropylbutanoic acid (diastereomer mixture)

O
HO
Cl LC-MS (Method 5):
29 HN o R = 1.29 min; m/z = 502/504
HaC,,,ﬁ . (M+H)",
F F ©\Cl

from fert-butyl 3-(4-chloro-3-{[(25,3R)-
2-(4~chlorophenyl}-4,4,4-trifluoro-3-methyl-
butanoyl]amino} phenyl)-4-cyclopropyibutanoate

(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 (diastereomer mixture)

HO

CH, -
HN O

H3Cl:,“

Cl



2- (4-chl or opfRAYH3488 4-tri f1 uor o- 3- met hyl but anoyl ] ani nol pheR§IAEPA01@/055474
ycl opr opyl but anoate HN F F Exanpl e 30

3-(4-Chloro-3-{[(3R)-2-(4-chl orophenyl) --464;4-trifl uoro-3-nmethyllutan

oyl] am nol pheny1) - 3- cycl opropyl - 2- met hyl propanoi ¢ acid (di astereomner

m xture) HQ250Cng (D 261D/ of 3RSBBERCH drb22 Q125 BRFA Wchickshen? 4,408 P04 fnethyl-

| f et
grr? 4) cﬁl o(rao?% temingiphenyl) reyeloprapHABRAIPIoRaaE. 1 ¢ i £ (ditstsscomeriet hyl Bture;

t anoyl | ani nﬁkmmmyzp)ﬁ)&ewﬁksepé@myd m&tiFe bhy bphiopaRsha, ésllnﬁ%?ﬁl?%ﬁros ml of

m xt ure; %%@%&% ?ﬁ{ved in a mxture of 1.

met hanol , ’fﬂan )5’ hivgy hyggesdde menohydrgse H’ﬁre(@dg‘@t%lljhe@ﬁlmfe
l'ithium mydwgtiﬂ@dﬁmm Yeloes Br We kRl ASIAREdveR) ST
stirred i 211%‘(“{}1 at Oig: for 1r h and_t hen atveR%hg%rgtrlllle?gﬁ @bgi 218f11th1um

nmg (0.94 e mppokydrate R B%n dddedoamshifiel reppdonyaetusion s V@dﬁ@uto 513G, After
the reacti oRu®el QN VRS t\éﬁfié}?cgret (Q/eéﬁ)%ﬁ YA‘HI &F n];e‘tl{ahgle&/as dIRIEtEIreh q&ﬁeﬂle reaction

this tenperature overnig hanol was netered | nto
reaction mi Rixiyre angthe rﬂlﬁ@fﬁm"%@tsﬂﬁé‘i 09 far pfetheni2 s Ohe fsontion \ﬁurthdmectﬂuﬂeﬂ with

h. The sol Ukh@ﬁaﬂ@&ﬁﬁm by ﬁﬁn‘#hio%c%%dﬁ@Haaﬁgut% Aief eig)%(? é)i-l ase vﬁ_ad extracted

hydrochl oric acid (pH about 2) e aqueo ase’was
three t |19resﬂwﬁtt1m€ét“h§1"ll ethyt eqetptee Ther brenlnmdtnrmd: agamer dritdses mughasium sulphate

d d t d

oressure. Thieoaave s Hoet BefSreFRaaR b aPe ek of BEE i ogormgoune
di aster eorreztsardla@teafroalermlmews ( Met hod 7) R=1.26 mm nmlz = 502/504
(M+tH) + (di astereoner 1);12,= 1.27 m n, mz = 502/504 (MH)

(25t et conee ) ol 02015 B oA S0 Ul P SR

(400 MHz, DNBGO4GMHED" (diprefeomer ) RO——-IOZSQEm(m’z @5(&5%)4 (MXHY 3¢dbasBBedni®r 3); R, =

2H), 0.47- 780 (d, 2.63
ng93 1. 1§§T§%%ﬁ_§@303(95?§;@mfr 'ferl 29 (m 1 87I(-I) 1. 84H)2 08
(mlH) 261277(m1H) 3.16-3.27 (m 0.5H), 3.28-3.43 (m O.5H,

partially obsmdmbmﬁz@mcgagi J [ppf] 69040 :L?) 06 f(fﬂn, d.khm), 6.17 @3@{1%821@10 47-0.65

2 16H)11 790(%@ 03%1’3@ 5}”38 qlﬁ (e 3% q?:l 2@{), 0.93- 109 (m, 1H),8(1)1%(()d ?15 , 1.21-1.29 (m,
3 (4 Chl or or.87H)] QSJR)ME (Minhlzcamme(ﬂyli{j% 1%&&1 {oh,fol 9187 9233 a?tdayb Bt Alany

oyl Jami nol p en#{i( 2- difluorocycl opr dg g opanoi ¢ acid
(di ast er eon®¥° ]PXJHGO signal), 40817 (pjp1H 6.7019. E@ QG SH.17 93D (of 1H), 7.30-7.53
met hyl 8o (‘4 Blsar®-9Rolilo(o? Pm3 Ry, 2r.tot1 4y @E.oRhERY1) - 4. 4, 4-trifluoro-

Example 31

3-(4-Ch10r0—3~{[(3R)-2~(4—chlorophenyl)-4,4,4-triﬂuoro-3-methbeutanoyl]amino}phenyl)-3—(2,2-

difluorocyclopropyl)propanoic acid (diastereomer mixture I)



3- met hyl but HOHIEEATHS) pheny1) - 3- (2, 2- di f 1 uor ocycl opr opyl ) pr JSEHBEREL/055474
i somerl; Exanple 124A) were dissolved in a mxture of 2 ml of dioxane

and 1 mM of water, and 27 ng 5 (0.64 mmlis of 1ithium hydroxide
nonohydrate were added. The m xture was stirred at RT overnight. The
solution was then diluted with water angF acidified with 1 N

hydrochl oric acid (pH about 2).
off with suction and dried under
my (80% of theory) of the title Qonmpdund as a diastereonmer mxture in
the formof a white solid. 10 L( : R=1.26 mn; mz =
524/ 526 (M+rHr. 11-1-NWVR (400Hh [ppn] = 0.80 (d,

1.63H), 1.04-1.19 (m 111), 126(d 1.8 1.36-1.50 (m 1H),
1.97-2.14 (m 1H), 2.46-2.82 (m 3H, partts bscured by DVBO
signal), 3.15-3.43 (m 1H, partially obscyred 8(/) H20 signal),
4.07-4.17 (m 1H), 7.17-7.26 (m 1H), 7.B6k_7.63 (m 6H), 9.87 (s,
0.55H), 10.01 (s, 0.45H),12.16 (br. s, 1H). Exanpl e 32
3-(4-Chloro-3-{[(3R)-2-(4-chl orophenyl)-4,4,4-trifluoro-3-nethyl butan
oyl ] am nol phenyl)-3-(2, 2- difl uorocycl'aptqpyppr-opaspi c aci d
(diastereonmer m xture 2) 115 ng (0.21
3-(4-chloro-3-{[(2S, 3R)-2-(4-chl or ophem)~4F 4,4 | uor 03- net hyl but
anoyf | am no} phenyl)-3-(2, 2-di fl uorocycl opgopyl )propanGht e (isoner 2;
Exanpl e 125A) were dissolved in a mxture of 2 ml of dioxane and 1 ml

of water, and 27 ng (0.64 5 mmol) of [ithium hydroxide nonohydrate

ver e added. lT#hengri®2ur emadls of t inethpld 3a(¥-chbroas-¢[( 28, Yh)12-(4 Bhidrop@bnyt)i 404 ¥euoro-

t hen dil ut t r an drochloric acid (pH
wbout 2+ Thetln R Phm A SR LA e e ey - Geomet P 1
di chl or orretIEbart@le ITha) Wﬁtﬁmelde@fngfaﬁhﬂurﬁfbaszeﬁl Yedibxadlé bR 1 MEIT water, and 27 mg
magnesi ;éd hatz)o ;1 con ted upder reduced pressure. This gave
101 ng (00K SF 95 116‘im“t “’E‘ B ITRONCBYH5HR TP 8ddgd il b pistaispwes stirred at RT
m xture in dv’ﬂﬂuéhﬂﬂﬂib@&luﬁorﬂ@éscthﬁ’rﬂ (ﬁ‘ﬁlﬁed%{h wal& a'ﬂ@'&é@ﬁé&@itﬁ'@% @dTOCBIOI‘IC a01d (pH
1.26 mn; z—5%4/ MAz, DMVSO- db6): ppm

0.80 (d, 1.%8%)2 h@sﬂiclpi%teérﬁoh(il%as fﬂfez?é ‘{fﬁ with gfign and leedlu r (hngh vacuum
1H), 1.96- 2vicightThikthve & A 0P thdby) 3Fkhe R L YR
signal), 3. le 5@42 (@mlll éfoartl 5 Era%/Y)obsc‘gure &EAOIUMd% s(ﬁ%éﬁleaﬁngy Pin the
4.08-4.16 (ﬁvnifrewhltrﬁsmhd7 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 Exanple 33 and

Exanpl e1g34 LC-MS (Method 5% R,=1 26 min; m/z = 524/526 (M+

(+)-3-(4-Chl oro- 3- {[(2 3R) (4-chl orophenleSD4 4,4-trifluoro-3-nmeth

yl but anoyl | am noleohen cycl obut yl propanoi c acid (di astereoners |
and 2) - 1B7MR (40 DYSQ S ohipmiing 8 6, b1681), Add-laliSdue 18, 1.26 (d, 1.37H),
3-(4-chloro- (Ar4C, phen

f I uor o- 3- net%%%%t&aﬁmo da%{?n X nﬁ’)@g@%% é?y?%tﬁ%lﬁ RETeEedaly FMSO signal),
(Exanpl e 2815v$3 Gepdl astdlf ehstuwt bbﬁz@sigwa}, &7 e 7 HPLI), 0 7&7. 26hot, aH), 7.36-

phase [col I 50 X 5 20 mm
i njection %&@H‘é%f@%‘b%‘%@@ﬁ? E%Sslg) lfgl)%% donekane/ 10%
i sopropanol ; flowrate: 15 m/mn, detection: 220 nn tenperature:

25C]. 6B n@amm_%tereomer m xtur e gave 29 ng of diastereoner 1
(Exanple 33) and 32 ng of di aster eorrer 2 (Exanple 34). Exanple 33

(di astereongt,_ LV |

101H NVR (40 }E%l (k%ro %3{%@ g%%hﬁ th 4,&,4 tngbor{)-g‘-m%%%utafoyt@an&n(éwﬁ%)a (2,2-
2H), 1.62- lilﬂ?tﬁlr((cm:loﬁbﬁyl)php@ﬂm@ad&B(d(aﬂerébH)er m2n2d22.39 (m 2H),

2.42-2.47 (m 1H), 2.87 (td, 111), 3.35-3.40 (m 111), 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, 1H). [a]D2 = +69, ¢ = 0.260, chloroform Exanple 34
(diastereonmer 2): 15 LCG-M5s (Method 5): Rt = 1.31 min; mz = 502
(MrH) +. 11-1-NWR (400 MHz, DMBO-d6): 8 [ppn] = 0.80 (d, 3H),




[a] D2 = +53WQ2U2[E398E  chloroform - 168 - Exanple 35 and RGEFEBRE2/055474
36

3-(4-Chloro-3-{[(2S, 3R)-2-(4-chl oropheny1§64, 4, 4-trifl uoro- 3-nethyl bu

t anoyl | am nol pheny1) - 4-cycl opropyl but anoi c acid (di astereoners 1 and

2) 555 ng (0.11 nmol) of the diaster@onmer mxture of

3- (4 chI or o- 3 {[(28 3R) - 2- (4- chl or ophep

chiral phase [columm: Daicel Chi ik AD-H, 5 p.m 250 mm x 20 mm
nobi | e phase: isohexane/ et hanial”™ 90t flowrate: 15 m/mn;
|"JV detection: 220 nm tenperature: 30 D Exanple 35
(diastereonmer 1): Yield: 28 ng R = 7. 4g1, |1em' cal purity >99%
>99% de [ Colum: Chiralpak AD-H, 5 p.m 250 X 4.6 mm nobile
phase: isohexane/ (ethanol + 0.2%trifl uoHdacetOc acid + 1% water)
90:10 (v/v); flowrate: 1 m/mn; UV detectipn: 220 nm

15t enperature: 30C]. LC- M5 ( Met hod 5) i mz = 502/ 504
(M+H) +. ' H-NVR (400 MHz, DNVBO- d6) : f’p@

0.06--0.03 (m 1H), 0.22-0.37 (m 2H) "1H), 0.80 (d,
3H), 1.27-1.36 (m 1H), 1.45-1.56 (m P30 AR 1H),
2.57-2.66 (m 1H), 2.99-3.09 (m 1H), 3.283.43 (m 1 partially

obscured by H20 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, 111), 12.02 (br. s, 1H). -
169 - Eai D205=mgd10.2t mn@l)260, mdhylorse(ﬂmhlnsro E){Rm*.)}fe 23@- c(ﬂd»k@ﬁér@-l)e@mitriﬂuoro-

Yield: 25 = r|t 999 >98. 7% de 5 | um:
Chi r al pak X%“ﬁh% “0%]‘]&‘5‘%‘6%%?@% (22}] ROGTPEPY 8%“0“3 isomer 2;
|( s?h )ex aPe/ (Behakdls A) Ber2 %smivefdhmmamebm ml6f @oxand Yad BB w-Q; 2hd Zg]mg (0.64
vliv ow_r ctlon t enper at ur e:

LG MB ( l\gbt H%‘Ba’%)"f héﬂ“m 4’3_5@’%’%“ Qtw%?ﬁé&ﬂvwgp was EIRRR 2 vaernlght
MHz, DVBO- dfke: so&n{npﬁﬁi then dﬂ)ut&ﬂwrtﬁ) u@t?:r éﬂiﬂ aold“aied w@h 06; h}Qir&gloﬁmacﬂ gQ)H about 2),
022036],8g I-?1038049§aI 0 (d, 3H, 1.27-1

1. 46- 1 BHIGRYS }}.jSe was oxgacsedst e(eﬁlfneg_m]:ﬁl dlcgloggaeﬂ‘laeg T@ﬁﬁoqb;yed orgamc phases

> 5.3 09 o & 42 (P r .
Signal ). 4(\?3 #dd 0v3x 318%&3 4 (115511 té—kﬁd &%Béﬂkrﬁﬂeh ﬁn&??&lﬁée@% Q%uébzl% I%g 101 mg

. 1
7.43-7.50 ((H?%Qf-ﬁh?org? @jhf( tgtle c_g]q))ounilgs @Qlaﬁtg}eom@r mgﬂye in the form of a colourless oil.

10 LC-MS (Method 5): R, = 1.26 min; m/z = 524/526 (M-+H)",

'H-NMR (400 MHz, DMSO-d,): & [ppm] = 0.80 (d, 1.68H), 1.05-1.18 (m, 1H), 1.26 (d, 1.32H),
1.35-1.50 (m, 1H), 1.96-2.12 (m, 1H), 2.44-2.82 (m, 3H, partially obscured by DMSO signal),
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, 0.56I1}), 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-methylbutanoyl] amino } phenyl)-

3-cyclobutylpropanoic acid (diastereomers I and 2)



The fol | owi N’ VUR38%HE was prepared anal ogously to Exanpl e 22PCI/EP2GIR/055474
- Exanple Nane/ Structure/ Starting material Analytical data 37 HO from
tert-butyl butanoate (diastereoner F -167 -

3-(4-chloro-3-{[(2S, 3R)-2-(4-chl orophenyl) -

4,4, 4-trifluoro-3-nethyl butanoyl | am pQl phenyl) - _

4- (1- et hyl cycl opr opyl ) but anoi ¢ CH3 M- chloro-3-{[(2S, 3R)- m xture)

a .- F m xture) -s-ei-- acphd ( NEW LC-I\/IS(I\/Ethod 7): R =

1.34 nmin; mz = 516/518 ' H-NVR (00 : DI\/ISOd6) 8 [ppm =

-0.16--0.09 (m 1H), -0.09--0 0 ), ~8.11-0.18 (m 1H),
0.18-0.25 (m 1H), 0.80 (d, 31 (q , 1.47-1.55 (m 2H),
2.31-2.42 (m 1H), 257265(m 1H) . 3020 (m 1H), 3.28-3.43
(m 1H, partially obscured by H20 signal )7Y4. T2i(d, 1H), 7.01-7.13.
(m 1H), 7.33 (d, 1H), 7.39-7.51 (m 5H) l\?'81(d 1H), 12.03 (br. s,

1H).
HSC"'M, "””O\

F

The diastercomer mixture obtained above of 3-(4-chloro-3-{[(25,3R)-2-(4-chlorophenyl)-4,4,4-tri-
fluoro-3-methylbutanoyl]amino} phenyl)-3-cyclobutylpropanoic acid (Example 24) was separated
further by preparative HPLC on a chiral phase [column: Daicel Chiralpak AD-H, 5 pm, 250 mm x
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 diastereomer mixture gave 29 mg of

diastereomer 1 (Example 33) and 32 mg of diastereomer 2 (Example 34).

Example 33 (diastercomer 1):

LC-MS (Method 5): R, = 1.31 min; m/z = 502 (M+H)".

10 'H-NMR (400 MHz, DMSO-dg): 8 [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, 1H).

[0]p™® = +69°, ¢ = 0.260, chloroform.

Example 34 (diastereomer 2):

15 LC-MS (Method 5): R, = 1.31 min; m/z = 502 (M+H)".

'H-NMR (400 MHz, DMSO-dq): 8 fppm] = 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, 1H), 12.00 (br. s, 1H).

[0]p™® = +53°, ¢ = 0.250, chloroform.



2- (4-chl or opeHIRAL39B8E 4-t ri f | uor o- 3- net hyl but anoyl ] ani nol pheRJIVEP2010/055474
1- met hyl cycl opropyl)- y HN (di astereonmer 10 , F WO

2012/ 139888PCT/ EP2012/ 055474 -171 - B. Asgessnent of the

phar macol ogi cal activity The pharnacol ogi cal effect of the conpounds
accordi ng t Bxddnle BHwmeNEiamiplede be shown in the foll owing assays: B-1.
Stinul ati on of reconbi nant sol ubl e guanyl ate cyclase (sGC) in vitro
51 nvesti gat | ation of reconhi nant sol ubl e guanyl ate
cycl ase (sel%fﬂ@?} Wé&%‘gﬁ%ﬁ%@e&% PHgh eI meavbiteey I’fﬂﬁohﬁaﬂyl)
wi t hout sodﬂhfﬁlmdpyrbpfauﬁshd@(dz@&dedmem]M@ wi t hout the haem dependent
sGC i nhi bitor 1H 1,2, 4- oxadi azol o[ 4, 3a] qui noxal in-1-one (ODQ, are
carried out by the rrethod described in detail in the follow ng
reference: M Hoenicka, E.M Becker, H Apeler, T. Sirichoke, H
Schroeder, R Gerzer and J.-P. S asch, ~Pdrified soluble 10 guanylyl

ad. 77 (1999), 14-23. The

nitric oxide, and carbon oxi de" )
pby~addi ng Tween 20 to the

haem free guanyl ate cycl ase H® ob
sanpl e buffer (0.5%in the final concen on). The activation of
SGC by a test substance is reported as 3 |rrul ation of the
basal activity. The result for Exanple 22{is s own in Table 1:
15Table 1:Stinmulation (x-fold) of reconbHNant.®ol ubl e guanyl ate
cyclase (sGC) in vitro by Exarrpl e 22 Concentyati on Exanple 22 [PM
Basal (n=5) Haemcontaining + 0.01 pMQEA sGC + 10 pM ODQ
Haem free sGC Basal 80y, 0,

F Cl

5 55 mg (0.11 mmol) of the diastereomer mixture of 3-(4-chloro-3-{[(2S,3R)-2-(4-chlorophenyl)-
4,4,4-trifluoro-3-methylbutanoyl]amino} phenyl)-4-cyclopropylbutanoic acid (Example 29) were
separated further by preparative HPLC on a chiral phase [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 1):

Yield: 28 mg

R, = 7.47 min; chemical purity >99%; >99% de
[Column: Chiralpak AD-H, 5 pm, 250 mm x 4.6 mm; mobile phase: isohexane/(ethanol + 0.2%
trifluoroacetic acid + 1% water) 90:10 (v/v); flow rate: 1 ml/min; UV detection: 220 nm;

13 temperature: 30°C].
LC-MS (Method 5): R, = 1.26 min; m/z = 502/504 (M-+H)".

"H-NMR (400 MHz, DMSO-d): & [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, 1H), 2.39-2.47 (m, 1H),
2.57-2.66 (m, 1H), 2.99-3.09 (m, 1H), 3.28-3.43 (m, IH, 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).



(nr-5) 0 1. H¥OYP1F139881 0 5.1 1.5 1.0 0.0 0.01 1.6 0.3 4. 4PAT/BPHIZ/055474
1.6 1.2 0.10.11.6 0.53.4 0.96.1 1.71.6 0.51.02.4 1.0 4.4
1.484 2.24.91.5104.91.27.8 2.5188.3 5.4 14.2 2.0 [DEA/ NO

= 2-(V, N-di et hyl am no) di azenol at e 2- oxi de; =

1H 1,2,4 oxpdi’azek D] 4=3abawhnestadi n- 1-one] . - 172 - It is evident

fromTable 1 that stinulation both of the haem containing and of the
haem free eaz 63 achi eved, Furthernore, conbination of Exanple 22
and 2- (N, Ni%‘ﬁ%i—éﬁi%enol ate 2-oxide (DEA/ NO, an NO donor,
shows no synergistic effect, i.e. the effect of DEA/NO i s not

pot enti at edyr&d: 2omkd be expected with an sGC activator acting via a
haem

R, = 8.75 min; chemical purity >99%; >98.7% de
5  [Column: Chiralpak AD-H, 5 um, 250 mm x 4.6 mm; mobile phase: isohexane/(cthanol -+ 0.2%

triflucroacetic 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, 1I1), -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:



5 dependent WREHZABLHE I n addition,

the effect of t

according to the invention is not bl ocked by

1H 1, 2, 4- oxadi azol o[ 4, 3a] qui noxal i n- 1- one7q ODQ) ,
i nhi bitor of sol ubl e guanyl ate cycl ase,

a

but is inf

he sGC actRWEEB2012/055474

haem dependent
act increased. The

results in
conmpounds 4

bl e 1
Pogis

t hus_conflirmthe nechani sm of "ag¢

g to Fﬂ@e{gw&ﬁ‘f‘?"ﬁ‘i‘i‘r% materight or s

tron of the

éﬂalgetraé Hata

guanyl ate ¢
reporter cell
the inventi

reporter cell 1ing, describe
339, 104-112 (2003). 4{(l-mRelpiaysleptopsljpuencieaciit s f o
according tlo the ijnvention ﬁ{%ela§ted i.n Table 2:
2:sGC-activating detivity i K EREBEOPEBrter cell
No. MEC fnN] 3 216.53 0.3 43¢§40.36 1 7 300 8
12 1 ®
0]
HO
37 Cl
HN Q
H3C”h "'ﬂ©\
F F Cl
F

yclase:

168-2: /-\(,LI onm at—=a IUL.UIIIJI rat—2z4

el
ratyate—eyetase

| i nd ThHe(4ebloresB-4H(233R)i - ahtorcmhmyibﬁpounds according to

on is dey ﬂrﬁﬂ} ﬂl?oqo g—me%ﬁb%%ﬁgqiﬂﬂgdjé Plgegl

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)

lh\ng

llat e cycl ase

Forcofelmtinos

1R FabBemin; m/z = 516/51%

Ltro Exanple
10 0.3 11 3

"H-NMR (400 MHz, DMSO-dj):
8 [ppm] = -0.16--0.09 (m, 1H),
-0.09--0.02 (m, 1H), 0.11-0.18
(m, 1H), 0.18-0.25 (m, 1H), 0.80
(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
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).
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B. Assessment of the pharmacological activity

The pharmacological effect of the compounds according to the invention can be shown in the

following assays:

B-1. _Stimulation of recombinant soluble gnanylate cyclase ( sGC) in vitro

5  Investigations on the stimulation of recombinant soluble guanylate cyclase (sGC) by the
compounds according to the invention with and without sodium nitroprusside, and with and
without the haem-dependent sGC inhibitor 1/-1,2,4-0xadiazolo[4,3a]quinoxalin-1-one {ODQ), are
carried out by the method described in detail in the following reference: M. Hoenicka, E.M.
Becker, H. Apeler, T. Sirichoke, H. Schroeder, R. Gerzer and J.-P. Stasch, "Purified soluble

10 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 Table1: 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 nM +10 pM Basal
[M] i "
(n=5) DEA/NO oDQ {n=5)
0 1.0+ 0.0 3.6+1.0 51415 1.0+0.0
0.01 1.6+£0.3 44+1.3 5716 1.24+0.1
0.1 1.6+05 34409 6.1+17 1.6£0.5
1.0 24+1.0 44114 84122 49115
10 49+1.2 78+25 183+£54 142+2.0
[DEA/NO = 2-(N.N-diethylamino)diazenolate 2-oxide; ODQ = 1H-12 4-oxadiazolo-

[4,3a]quinoxalin-1-one].
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effective concentration). B-3.Stimulation of sGC enzyne activity

Sol ubl e guanyl ate cycl ase (sGC) convertsipn-stinulation GYP into cGW

and pyrophosphate - 174 - (PPi). PPi is detected with the aid of the
assay descrltbedvidelt dwm Thisle 9i (aadtinlHidu 0o 6Mtht MEerd S&@Mnih %ﬁ&@ﬁ% BRm-free

the reactio r es erves as_a mnmeasure of the s enzynme _

activity un%ﬁmf’ﬂl e‘?‘t‘anﬁ% eI ofpmbirgtion, (of y Expmple B apds ayV. Modjethylamino)-
gicg:}élyg'g f&bi&lbl@tgk%&gﬁd)gwwm @JCQ@.@IE}?:" %{70%5%0%% Isgg'g)ﬁ@é’t‘r gd tﬁe rfr:{ﬁect of
TEA, 2 nM V\/ﬁé‘;“g\‘é d° 19% pegRtipted éiét‘toetti by exnsctodsoiha pOC rayptivais a¢tn&] verehaem-
initially i fdpeREHCREhAINR IRadbittnORk 8f&y oARLsdC Qctfjvat(af' actcglg gggpﬁ'&f%{%ﬁu&nqs not

be tested (as a serially diluted solution in
mxture is PRSIV A4 votnidelpar] atuawehmonqdom a taen-dg@ngint dfihibitor of

det ection mdulﬁé-g&n?MengEﬁ@ Yout- #Cinf ﬁEtaﬁgr és%g'ofljt ISuRYih a'b& us copfirm the
| uci ferase, Pronega dehyt hol uci feerl n (prepare accorci1 to ‘
Bitler & MEPFayismiqy gstiem of R epropaundi eqshiding tbztheasﬁsn@mgei)a)mvaﬂoze oRNbluble
luciferin ET%[ @}claSQSB .M ATP (Sigma) and 0.4 mM DIT (Sigma) in 50

mM TEA, 2 V%ECIZ 0.1% BSA (fraction V), 0.005%Brij(r), pH 7.5]

are added. The enzyne reaction is started by adding 20 p.1 of

bst but i og; . . S 50
subs ErA aj® Sﬁzll\l/g | 80ich 4t 28 %#@g&ﬁ@&@ gtsst-tégeg% 'i‘ Bej (('r?”al)oH'g ]

and rreasur ed conti nuquslg in a lum noneter. The extent of the

sti mul at i onThsyceflplar achen b5 tharrempeundpeccoaged thmmv@gomest detaminined! at a recombinant
relative to slonal obine; st e L vat

of haemfr e%&gﬂgnyt %yc‘ll' aselﬂllﬂs ag)t(%tmﬁﬁr?ggng % tl%h‘q'éqﬂggd’ﬁml\#ggf 104-112
1H 1, 2, 4- ox@893zol 0[4 3-a] qui noxalin-1 -one (ODQ) to the enzyne

sol ut| on and subsequent incubation for 30 m nutes and conpared to the

At L OTR st NANARLN T P Y MBounds acc AL BRECHALINE T84t hEp Ry | N

conpounds ac tot i nve on are sted
3: Activating action at the sGC enzyrre invitro Exarrpl e No.
15 Table 2: 8GC-activating activity in the CHO reporter cell in vitro
Example No. MEC [sM]
1 3
2 6.5
3 0.3
4 3
5 0.3
6 1
7 300
8 1
9 I
10 0.3
11 3
12 1
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10 0.5 10 12 1.1 17 - 175 - Exanple No. MEC [nML EC50 [nM

-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 1o
31 3
32 3
33 1
34 10
35 03
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



13 0.5 14 1WOPB283%882 2 4 68 25 5.1 220 27 1.7 68 30 17 64FPCTIERN2/055474
11 35 1 11 (MEC = mininmum effective concentration; EC50 =
concentration at 50% of maxi mum efficacy)74 B-4. Vasorel axant effect in
vitro Rabbits are anaesthetized and sacrificed by intravenous
i nj ection ofPHhPRipeddratedsach iernif b ddtassay GekcHBdk@lowa Mee ﬁéﬁaﬂ’-@ﬂﬁhd’&atlﬁ%e assay
The saphenous artery is renoved and, divided into rings mm wi de, The
rings are #Bffﬁ?sgﬁasstﬁehﬁwmﬁ RISFPStes AP Eenies aga Eﬁ?sPred’ff t}tersﬁéjr@@’%er a%ﬁkgndef the
open at thegigmddmadtislade of 0.3 mm thick special wire (Remaniuni).
Each ring is placed under an initial tension in 5 nm organ baths with
Krebs-Hensej{.eit sol ution wt;%cp is at 37C, is %ssed wi th carbogen and
BEPt roh: ©

has the f ol 1O#TRGEE ma §Juiippy [0ke My saluble puangletecyglase (prepared
1120 1 M d‘d@cﬁ@ﬁg)fo Aok et arh ﬂ@{dﬂWg%hﬁH@@ﬂT oM sHiaie Qe 422 M MoCl,, 0.1%
gl ucose 10 bovi ne serum al punin 0.001% The force of contractron

i s detect eoB% {FrctpralV h AP08ieBry e | ST Sk initially intredered ingo & imicsoplati.anfD pl of the
converters S{I%Cé% t%d (%@!l Eé?iaﬁyd hﬁé&g %HHI?DM lls?hh qﬂy&%@; qs lncubated

in parallel on chart recorders. Contractions ar
of phenyl eptiForetempgratare fgeilmial Tiige¥ad af ﬂtyeom)m ooniil i2oiM @y@ﬂl;elsuclfeme (Pkotmus

substance t rcgg 1!1(9%?&1%& 'ﬂ%ﬁgglqgﬁ p%gaﬁ'ﬁ}o%cﬁg g)cet‘palt’e Sle rg’in Bﬁ%}d éﬁ' McElroy,

i ncreasi ng “dosage, and t vel con Ion ‘ac
t he i nfluenten. cﬁflocthkre BI&@U’S JAhTBAMLE)), $2Tidvippaifedn @zrbrhegahesjs ﬁM[eATD‘tslgjhﬁ) and

necesaary 15 PRhIA Gt at PhS T BN Rees ntolfE REetan &G dBfes b, o

by 50%is cadjcat added. Tmm@m Sealtidnbi@)startdd1 By SddRH20 @ SPRbitGAL dofition [1.25 mM

volume is 5 The, LOpo 51 on (()g O_in_the bath solution _corresponds

to 0. 1% guanosin riphosphate (Sigma) in 50 mM TEA, 2 mM MgCly, 0.1% BSA (fraction V), 0.005%
Brij®, pH 7.5] and measured contmuously in a luminometer. The extent of the stimulation by the

15  substance to be tested can be determined relative to the signal of the unstimulated reaction.

The activation of haem-fiee guanylate cyclase is examined by addition of 25 yM of 1H-1,2,4-0xa-
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] EC;, [nM]
1 I 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
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are listed in Table 4:
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B-4.

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; KCl 4.8 mM; CaCl, x 2 H,O 1 mM:; MgS0, x TH,O 1.4
mM; KH,PO4 1.2 mM; NalHCO; 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

10

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
15  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 (ICs). The standard application volume is 5 pl. The proportion of DMSO in

the bath solution corresponds to 0.1%.

20  Representative results for the compounds according to the invention are listed in Table 4:
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embodi nEnt SOBRAILRsFRERtA iR iy Wa0Hp o8 el feHWéﬁdbfo%ﬁﬁbﬁﬁd@ua‘é b%}’rhﬁﬂﬁé and the

to the invapbiaAasadiidae converted into pharnaceutical preparations in
the foll ow ng ways: Tabl et: 5Conposition:

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.



100 mg of tR& ¥AISERRE according to the invention, 50 ng of |BET/EE012/055474
(monohydrate), 50 ng of mmize starch (native), 10 ng of

pol yvi nyl pyrrolidone (PVP 25) (from BASF,17Ludw gshafen, Germany) and

2 nmg of magnesi um st earate. Tabl et weight 212 ng, dianeter 8 nmm

radi us of cQOpthatofexpdrEngmn 10Pr oducti on: The m xture of conpound

according to the invention, |lactose and starch is granulated wth a

5% st rengt hs0l ytion of. the PVP in water. The granul es are

dried and tﬁgengu%‘gtﬁréc S\%ﬁ%%?ntvﬁsgg%dg?{gsaml%?% prathy by 5?‘%56 H FRGE s&se tqg group of
m xture is eonpkdssed. Tt @stcotbeands 06 dlssdlaklif kniPhRSBIVCHORIxARAY 6; élﬁﬁended in
format of tb]?"t%bl eh) 1A %ﬁi del.i n% con%)res,si ve force for the )
conpressi on P& TEIRN YIRS SERIGEHUT L3 hhideHRIRER OB dolmg ofi s pifke af Bedy weight. A
Conposi tsonsomsaaaean@g@éuptohmﬁlalwg%ya@mmﬁag to the invention, 1000

ng of ethanol (96%, 400 ng of Rhodigel (xanthan gum from FMC,

Pennsyl vani USA) and 99 of . water. 10 m _of oral suspension
correspond ?Tée tgég%e% anaSb‘B%%urBtf 18 f@‘ﬁiegﬁﬁ’dcf?r Frrarpadiy BRI P SAE et ¢ Tegpreesl under an
t he 20i nvenéipefimef®hodbgt i on: The Rhodigel is suspended in ethanol,

and the conpound according to the invention is added to the

suspensi on.ETtPle V\Et.er is added whi|e stirring. The m xture is stirred
for about 6-H AR RiHEeRRdFals Hgnem thaeysieruiaiagugned & sersrb wewiving antemprg (1010

- Sol uti on Révepr,cBSN)bahadmpRhel efAE8mAEAl kit bEROREd 1QRmally RO%hIEE of an
of the compound according to the invention, 2.5 g of polysorbate and

97 g of bol PEVRYFENEGIESIitdtoend e syiteled 6 tpnsgisisioniio thocwnup o redexperiment.
a single dogg QhindPos Qf vkhRACO TRAR aa&a?éjﬁcgélﬂgio}lg &dle 955?2}/ GNMOAR T for
Production: The conpound accor di ng to the invention RIS pended in

t he m xt ur eWardopsl PE) ryd eerapprgpyiatoly pavedsspd | Ths dath atoestared in cath cast inga filBheeated

stirring pr i t i onpound according to the
i nvention hlg)gﬁ%%r%@é%%@yge%?%g}ﬁ%é‘%m%??I\%/}?er‘soI ution: The conpound

according to the invention is dissolved in a concentration bel ow the
sat ur ati on Bothelsiahdard pionedarepthesfotlbwigiz oad tnpasuet dbal @sbeonl paiolls (eeagh case: (1)

i sot oni ¢ sal.} 0 | ut.i on_. and/,.or. 30% PE 0,50l ution).
el oot B it bRy ﬁ{#ﬁ%ﬁ‘fg@ﬁf Dy PRy ARG, SRy (B () it ebaLprgpsure
pyr ogen- f r AR add{4) drarcokt(HRners. 15 - 180- Patent clains

1. Conpound of the fornmula (1) in which 5RI, R2 and R3 independently

of one another . hvdrt ogen .or thyl,, represents a bond or
represents %&&B&%ﬁgf?ﬁﬁs ﬁ%v?q%eééﬁgﬁg%%jt%?éro@“@ﬂtgr e - pinpF ddempls: The
met hyl , tridohwordetyeblajded s bl vabic are Bétfecdn fedldran i tthashRdld Geasured
one anot her, and .together wt bo tomto which they 10are

¢ PREBTO AU g & b/

arometr e3sure th tdhe 'Cgr i i i
attached forti & ey ElSPFoptt S8t roniiEeg 444 et torhige) dpils are given in the
subst i t 21t eddodpmémationrotr thieSadiaciuria® cobgany (DSD).

The test substances are administered at 9.00am on the day of the experiment. Following the
administration, the parameters described above are measured over 24 hours. After the end of the
experiment, the acquired individual data are sorted using the analysis software (Dataquest™ A.R.T.
Analysis). The void value is assumed to be the time 2 hours before administration of the substance,
25 so that the selected data set includes the period from 7.00am on the day of the experiment to

9.00am on the following day.

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.
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R5r epr esent ¥ ORPAHGER8 f1uorine, methyl or methoxy, R9represé°rﬁT§EP2012/055474
hydr ogen, fluorine, chlorine, brom ne, cyano, nethyl,

trifluoronethyl, ethyl, nmethoxy or triflueg-onethoxy, 15R7represents

hydr ogen, fl uori ne, chiorine or met hyl, RSA represents nethyl or

et hyl , R88r@épr esEnhml:tnviefﬂbudimnatolﬁ)gharnmceuﬁciﬁaompoﬁﬁeﬂﬁnd RsB are
attached to one another and together with the carbon atomto which

they are atfaccrg)%d f Qrm an. opti gnal % difl oro suhstituted c clopent |
ring of the R0 B B PLiop cf "‘rf‘f@ve‘ﬁ |'BPiFREmap! pEcparations in
cyano, (C1- tﬁ‘ﬂ)‘ollabvk'rglwayé@ C4) - al kenyl, cycl opropyl or cycl obutyl,

where (Cl-C4)-al kyl and (C2-C4)-al kenyl may be substituted up to

three ti mesrtp( fluorine and cycl opropyl and cyclobutyl may be
substltuted—trp—to two tines by fluorine, 10and Ri orepresents

hydrogen, fluorine, chlorine, nmethyl, trifluoronethyl, ethyl or

met hoxy,5 arncbngmkitisn: sol vat es and sol vates of the salts thereof.

2. Conpound of the formula (1) according to Claim1l in which

represents |} dro resents_hydr resents
hydr ogen or rrer?%gﬁe Hhe 2 rep Oun%éfdordlnqla% g &Ver}%‘é’ﬂ’rsé)s %ng‘i FS"“" YAAe)q Yy me of
RI B bot h r epaizs etatch rfaﬁthfy:j 10r mgrog @tstvagpettolidn® TBVRAIDSS mﬂémMﬂ qgﬂkdig%ﬁafen

with the carbon 0 ich they are attached forma cycl opropyl
cycl obut yl einﬁ'éng 9\#%815 gllf’émgi%ﬁafetut ed up to two tines by

fluorine, R5represents hydrogen, fluorine, nethyl or methoxy,
R6r epr esentBbfet weighttd 2 ngfhtiametees mie kdiils o® Euredtfi¥ |12 mm.

10 Production:

The mixture of compound according to the invention, lactose and starch is granulated with a 5%
strength solution (m/m) of the PVP in water. The granules are dried and then mixed with the
magnesium stearate for 5 minutes. This mixture is compressed in a conventional tablet press (sce

above for format of the tablet). A guideline compressive force for the compression is 15 kN.

15 Suspension which can be administered orally:

Composition:

1000 mg of the compound according to the invention,r 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.
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R7r epr esent ¥ (U208 8or fluorine, - 182 - RSArepresents metPgT/EP2012/055474
R8Brepresents trifluoronethyl, O RSA and Rss are attached

to one another and together wth the carlign-atomto which they 5Sare
attached forma difluoro-substituted cyclopentyl ring of the formula

RIr epr esent Solhitislowhigk carcbd aimhinRterdddralid al kyl, (C2- C3) - al kenyl

cycl opropyl or cyclobutyl, where (A -0-alkyl and
(C2-C3) - al kenyl _be substituted up to three tinmes by fluorine

10and cycl ogvo—lé%%%d cycl obutyl may be substituted up to two tines

- by fluorine, and Rl Orepresents hydrogen, fluorine, chlorine, nethyl

or met hoxy, S@nehgsaf tis;, cemponad escordity 36| thatiendn, e gSaf polytdigieahd &g of
3. Conmpound of1 thi forrrubgo(l&é ac%rgi rig.to Claim1 or 2 in which Rl

and R2 bot hPYEPHEEERYRY AP JErE ORSPE 5 BN earerRrat Sy @ringie firseiRf|L00 mg of the
represeni s éoniponft fcomiRpreshe MvsntoeH2- | RAA and R413 both represent

met hyl or are attached to one another and together with the 20carbon
atomto Wnigh!t h.eg_ are attached forma cycl opropyl or cyclobutyl ring
whi ch may ituted up to two tinmes by fluorine, R5represents
hydrogen, fluorine or nethyl, - 183 - R6represents chlorine,

represents fydecageind REATRR LEHE MBniieRt i Yisperdd88mapé BSHRIE SF polyethylene glycol and
trifl uorometq | .. 5R?represents fluorine, chlorine, methyl, ]

trifl uorora} %Vft{atee\f!lﬂg,ﬁ}mlzg,. , g_st.uir!ing IPERSFS e ﬁ?,qtmued until the compound according to the

invention has completely dissolved.

10 i.v. solution:

The compound according to the invention is dissolved in a concentration below the saturation
solubility in a physiologically tolerated 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.

i5



i sopropyl, W&301BU8SA88 cycl opropyl or 2, 2-difl uorocycl opr opy|PCTH{EB2012/055474
RI represents hydrogen, fluorine, nethyl or nethoxy, and salts,

sol vates and sol vates of the salts thereofo- 104. Process for preparing

a conmpound of the fornmula (1) as defined in any of Clains 1 to 3,

char act er i zBslentreldilat a carboxylic acid of the formula (I11) in which

RSA, R88, R9 and Rl have the nmeanings given in any of Claims | to 3,

is coupl ed n an.inert 5 g‘i nt wth the aid of a condensing agent or

via the mterned?%{?Pé)u%‘? '8¢ KBS espondi ng carbonyl chloride in the
presence of a base with an amine of the formula (11) n4dAr'S4B 0 R3 L

RS R7 0 NH2(H), in which L, R2, R3, R#A Rda, Rs, R6 and R7 have the
meanings given in Clains 1 to 3 - 184\- and T represents

(C-C4)-al kyl or benzyl, to give a gar R’% side of the formula (IV) 5

in which L,R2, R3, RR R45 R5, OR6 R'RY, AR7813, R R9, R and Tl

have the neani ngs gi ven above, er radical T is then

renoved by basic or acidic spVolysis the case that T1

represents benzyl, also by hydrolge Igiy D gi ve the carboxylic acid

of the formula (1)

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 onc 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,

cthyl, methoxy or trifluoromethoxy,
15 R’ represents hydrogen, fluorine, chlorine or methyl,
R*™  represents methyl or ethyl,
R represents trifluoromethyl,

or



and the conP&lHfi/1898%he formula (1) are optional |y separat edPEYEP2012/055474
met hods known to the 10 person skilled in the art into their

enantiomers and/ or diastereoners and/or -negacted with the appropriate

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

sol vates of the R¥lang R*SaCanpacg cas fehdrned tdg@th@zﬂ&ﬁt}ﬂﬁle @r@érﬁﬁoz& t& Yhth they
for the treatnent and/or on of  di eases Use of

compound as defi ned |‘Hea"’rli{?) h6¥ %’“& aﬁ‘solitlo%l% ?@PTWE%I&F?%QY‘?&OPGHWI ring of the
medi cament for t he tfogatigent and/ or prevention of heart failure,

angi na pectoris, hypertension, pulnonary hypertension, thronmboenbolic

di sorders, ischaem as, vascul ar disorders, mcrocirculation

i mpai rents, renal insuigiency, ~fikrotic disgrders and
arteriosclerosis. - 8. rdlc;nEntmponp g* a conpound as
defined in any of C ai to 3 cQnbi hati omywith ome or nore

further active conpounds selected f the ggoup consisting of
organic nitrates, NO donors, .cGW-PDE inhibitors, stinulators of
guanyl ate cycl ase, agents having antithronbotic activity, agents

| over i ngs bl 0od dgagent s, Lt i pid_5met ahol |
Ved: cament accordi ng. R e g B bl Bufhant GHalSE TorCo-atkens

prevention of heart famhpmgﬂoaqgkmmypen&mrls, hypert ensi on, pul nonary
hypertension, thronboenbolic disorders, ischaenias, vascular

di sorders, mcrocircu nsuf ficiency,. .
fibrotic disorders aﬁg?kf%erlos &r 5|§ﬁ¥%3 qﬁ@ %@ﬁmﬂéwt?ﬁg%ﬁﬁgaPﬁéﬁ@mw

and/ or prevention of heart failure, angina pectoris, hypertension,
pul monary hypertensi omd thronboenbolic disorders, ischaenias,
vascul ar di sorders, mcrocircul ation |npa|rnents rena

i nsuf ficiency, f|brot rder nd arteri 0sis in h s _.and
ani mal s by admi ni st rad ?lgﬁlloﬁl? ag(ﬁcyz; elg A Sr!fg%iﬁhlte of? tgfw ] t<1Jr<’31"§‘t grine,
conpound as defined in any of Cains 1 to 3 or a nedi canent as
definedldn any oftdCl ainms 7 to 9.

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 ! in which
R represents hydrogen or methyl,
15 R? represents hydrogen,

R? represents hydrogen or methyl,
L represents a bond or represents -CHj-,

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,
RS represents fluorine, chlorine, methyl or ethyl,

R’ represents hydrogen or fluorine,
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R*¥  represents methyl,
R®™  represents trifluoromethyl,
or

R* and R™ are attached to one another and together with the carbon atom to which they

are attached form a difluoro-substituted cyclopentyl ring of the formula

b A
b )

LY LY

or ,
F
F
F F

I represents fluorine, chlorine, (C,-Cy)-alkyl, (C»-Cy)-alkenyl, cyclopropyl or
cyclobutyl, where

(Cy-Cy)-alkyl and (Cp-Cs)-alkenyl may be substituted up to three times by fluorine
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..

Compound of the formula (I) according to Claim 1 or 2 in which

R' and R? both represent hydrogen,

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,

R’ represents hydrogen, fluorine or methyl,

PCT/EP2012/055474
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R® represents chlorine,

R’ represents hydrogen,

R**  represents methyl,

R®™®  represents trifluoromethyl,

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

isopropyl, fert-butyl, cyclopropyl or 2,2-diﬂuorocycloprdpyl,

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 (IT)

HO O

RBA

8B

8

R (D),

in which R**, R*, 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

uy

4A
R><R4B
5
o R R
R L Y
1
T—0
1 M2
R R =
NHZ (IID:

in which L, R', R?, R*, R*, R*®, R®, R® and R have the meanings given in Claims 1 to 3

PCT/EP2012/055474
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and

T represents (C,-Cy)-alkyl or benzyl,
to give a carboxamide of the formula (IV)

R
ROA
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 to 3 in combination

with one or inert, non-toxic, pharmaceutically suitable excipients.
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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

2

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.

PCT/EP2012/055474



