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35  and obesity (Abu-Elheiga et al., 2001, 2003; Oh et al., 2005).

In addition to the involvement in fatty acid synthesis in lipogenic tissues and fatty acid oxidation in
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5' - bi phenyl -substituted cyclic ketoenols are not specifically
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according to a single nmeasurenent or evenshetter according to the

mean of a plurality of neasurenents, they have a | ogMA val ue of |ess
than 3, even better less than 2.5, even better still less than 2 in
t he assay descri bed, according to a single measurenment or even

have an ot arbsh Rl lad whatifobita tu ORAREEL T 1t he
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esti mat ed 5?34%3&082@@4150%5% DS phepiipsiiipd (SSRAF At dRiAYe Or%fa?@yequlml
whi ch | ead dtserdaR. accept abl e esti mat ed human dose 10and whi ch al | ow

adniniﬁ ration as a nedi canent, - they have | ow cl earance, - they
have hibh bi oavail ability, - they have a noderate to high

cbl istri _blut Ibcrfo 200508911 ﬁs afnb@%omvmmé aABEIOR, %Pl g@nd’rﬂ!n@dnhéfgnitjl:%gﬁn-contaiging bicyelic
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and whi ch é‘i“?%‘&&sv}gb‘ﬁ?rﬁl?ys' ﬁ?‘ﬁ‘?"ie‘bﬁ '&Bheélyh@é?tﬁ‘ﬁ%‘ﬁff{m kei9ragls et spepifically

estimat ed hieamenehal f-1ife of not nore than two weeks, they have an
in-vivo activity in the PC3 xenograft nouse nodel, they have an
activity in the PC3 xenograft nouse nodel with plasma | evel s which

| ead t as5an TaE Rty loest hrich e tha) BEPPred QSR by 20mpdunal KavigmametidabloMp instead
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less than ? @Eﬂﬂg MR | EEPHP, or &meHoF RSl roup in pgiion 8,9 (hE arespiplheldedrien-2-
conpounds efhe fikpesyktemBon@ of those confpounds @rmWAL € the @ABESEMH Sredisclosed, for

trifluoronethyl or met hyl group and R2represents hydrogen or
fluorine, Sﬁﬂ%ﬂ$ﬁﬁv£ﬁé@g¥%8are particularly suitable for the therapy

of disorders and achi eve the object of the invention. Here, it was
unf or seeabl e whet her and which of the structures known as,
i nsect I?Zgl dérge SF”CW&"? iC@FﬁE@c‘é’éﬁiﬂ@Wéﬁ? ﬁ“ereBlﬁff‘é‘EFfl by FoppRniRAxing p Gydrogen gfom

i's represesiadosd hélfdxyPouphit FRitoAR obfie USBFrd N 51dBE3 LRSIARPYNPdystem. Some of

those compounds form part of the prior art and are disclosed, for example, in WO

07/048545 (Example I-1-a-5).

25  Here, WO10/063378 and WO 07/048545 relate to inventions in another field, namely the field of
the herbicides.

Without exception, the closest structures of the prior art are known from the field of the herbicides,
insecticides or fungicides. For these structures, it is firstly not known and secondly not foreseeable
30  whether they inhibit human ACC. Even more s0, it is unknown and unforeseeable for these

structures whether they are selective against one of the human ACC isoforms.

Based on this prior art, it is an object of the present invention to provide structures for the therapy
of human and veterinary disorders.

35
In particular, the structures according to the invention should be suitable for the prophylaxis and

therapy of neoplastic disorders and have advantages over the structures known in the prior art.



10human and/or aninal disorders. It was eyen | ess forseeabl e whether
and which of the structures known as insecticides or herbicides

i nhi bit human ACC, and even | ess whet her and which shows selectivity
agai nst one of the human isofonns. 15 Fromthe | arge group of the
cyclic ketoenols known as insecticides, fungicides or herbicides, the
conpounds of the formula (1) surprisingly distinguish thenselves by
good enzymevliahRitdbd providedf arditipamicAibiGluctines Ry thelikrpoBpoivhidss abieR Etelin@g

to the inve n_hav reased sel ect i nst n ACC2 an

oh bt 1 e ACCACHe TS SEhebdyd UaBR Bkt CH TR it i human
qual i fi es WoE220eaapey siddldaeceediveggdligt luaRniATENt i on for a therapy
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of the structures according to the invention. If this trans-nethoxy
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ki nd oflgsel ecti wiewlrdlﬁ&&ethsﬁ ErHitUHu@in | ATT bivith B TS0 AGESS than-308 lnM even better
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errbmr)aces t he usgesﬁg‘arf ﬁ@ @ZE‘I‘E‘Q ?ftef %‘r“rél?eﬁ%’fﬁh@ ‘h”t‘féay&esctr‘il%d
formula (1) according to the invention, for exarrple 50 H3CIf H3C
Physi ol ogi cald y aaetkp @bl enpggamtguRhehithe e@@miwmnﬁSor&ﬁﬁQdi d'ieﬁ@ah efth bﬁxrahty of

i nvention also include salts onve nal b

oo 0 b or Bty ney R SR ACES b 2B B3 ar sics” Ton S 4R E AR Seter
sal ts), al kal i ngrea@f thin R 13 andabérshe(ter sgll of gbgérumanaNM NGO eshudbsGikd,S)
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16 carhon atomns b of exanpl e an refere

B ety e peegtai o B aRR oy bR e g o Bt B Attty or
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present inventi evnnfbattérhélﬂ ndest plactot de@s. nedi canment s conpri sing the
conpounds according to the invention and at |east one or nore further
active Conpoundsc’: ordqnéjar tS!H? é%gasgpgle}lt of eve Olpqur aa(':)élr mE'%ﬂ[h%r Gtag%%ap}{lrﬁlty of
neopl asti c di sofders. nPOUNAs accor dt n ? invention” &

act sygbem call yneamb'mntsl thegaidh;b;t tEmDuI‘thllerq:bIﬁ&T{ilﬂme),f MCF?ZGM]a]m:banth an IC50 of
adm nistered in, a 0 l e

parenteral, pul rlﬁgsnar yE?dg%@a v L leﬁsg%laarf I naﬁ(g%(venbﬁt&eééaﬁ bfrlgscf’tthﬁn 50 nM in
der mal , transdelhmhsayd@nphﬂdctlval, otic route, or as an inplant or
stent. The conpounds according to the invention can be

adm ni stered in jStr i aLh

adm ni stration r%gfger[sk % S%#ga%?‘eisglr %Elrlﬁ ogte&%ibllgegﬁlf Ccora %ft G orar of a plurality of
adm ni stration aresutdiess, hay daﬁwcvmlogP/abmhredwfri@stthnnthe:vpr btmer &g thamRiSah the
rel easg.the corrgé)sg gess ﬁor ding to the invention rapidly and/or in a
nodi fi eé manner °anc contain the conpounds according to the

i nvention in cryst aI I i ne and/ or anor phi zed 30and/ or dissol ved form

for exanpl e t-abkevslijgmecatgtimersucuanied evabbegesacedrding éx giephean of & Iplurality of
gastric juice-r o] r i i I i

ahi ch control 1 Reeurius et B ARELOL R0 b LBl o) QB0 bRk Gesk 4B Rven
i nvention), tabbstessthCSfSlthamsZ/lwglfe@ssayﬂkﬂcclbtddi sintegrate rapidly in the
oral - 8 - cavity, filns/lyophilizates, capsules (for exanple hard

or soft gel at ' nagc%Rﬁ t%sa) sin géjlgl@gsur%%@ﬁteoq et/&ptge(ﬁ[ﬁs cc&ﬁﬁﬁ% ﬂ-% mcgﬁlo'fg;ﬁ’rahty of
powder s, enul si ons, suspensions, aerosols or so G o ar ent

admi ni $fration mmum§sthmhmgo&m ettt tepdigcogstaiit of pavtentbars 1 ymol/l in the

assay described,

- according to a single measurement or even better according to the mean of a plurality of



powder inhal ers, nebulizers), nasal drops,; solutions or sprays;

tablets for lingual, sublingual or buccal adm nistration,

films/wafers or capsules, suppositories, ear or eye preparations,

vagi nal capsul es, aqueous suspensions (lotions, shaking m xtures),

| i pophilic suspensions, ointpents, cr.eawms, transder ., L herapeutic

Sy tas (for en dRETEPTRaISG HB JEve s i CORNT L TR Ean it PYRg Dece erter than
15powders, i npl ares wikh r&pentchindidbeo QomOplAS pAa e iitthe gsiyodckdided.

i nvention can be converted to the adm nistration fornms mentioned.

This can be acconplj.shed i.n,a manner known r se hy mxing w th .
Thert “nontoxi. FRAFIREG A AT PO el 8V, Ries Spibe T figdgeat'of § pluratity of
auxi | iaries i nclmtdaradnts] teg hifeos redafphe fr2d fradioac tith trésbbdt N binding to mouse
cellul ose, lactose, mannital), solvents (e.qg..liquid polyethylene

o ycol o5 ermil s PR BolrdbpaR S woeti i g ate o 5y vt By tes han
sodi um dodecyl subphat e, pol yoxysorbitan ol eate), binders (for exanple
pol yvi nyl pyrrolidone), synthetic and natural polyners (for exanple

al bum n), stabiljzers (e.qg. toxj.dants,.for e | e ascorhi.c,.acid),.
dyes (e 5. "t ror dishieve Gidardi e bR it Pt BT ity BaRle o Vavions
and/ or odour cogpeeiet avhich lea@bto Theccpptaideatimaed Atvharodosé, ur t her nor e

provi des nedi canents which conprise the conpounds according to the

invention, typically tqgether. with one or,. e, nert to
phar maceut i cal | SRS THATESasnTe £APBE s Toe (5 pealBr S thugted Jyupan dose
af oremgfti oned put phisieslow3iituestfativmd ;anedicamedit, t he conpounds accor di ng
to the invention to give pharnaceutical preparations is effected in a
manner known peﬁngMqu %gggﬁkting t he active conpound(s) to the
desired administration Jormwth the auxiliaries customary in
pharmaceutical fornulation. The auxiliaries used may, for exanple, be
carrier subst-antey haveiligherieavaithbgitnt egr ants, bi nders, 35 hunectants,

gl idants, absorbents and adsorbents, diluents, solvents, cosolvents,
emul sifiers, SolylhhliciGhcterdAS e GRIEALANIe, OOl Or ants,
preservatives, stabilizers, wetting agents, salts for nodifying

osnotic pressure or buffers. - 9 - Reference should be nade to ]
Rem ngton' s Phatheddierr pe aeceeble pelative 1meayailagilitymaich Peadh its B gecerioblp £ptymated
East Pegnsyl vaningn{1@830ind Wiith M0RS FRLRTtoRks § et ons can be
present 5in solid form for exanple as tablets, sugar-coated tablets,
pills, suppositories, capsules, transdennal systens or in semsolid
form for exampthsy&avesnsetivgaindduman bajfrife of aptdnore thahed w5k es,

emulsions or in liquid form for exanple as solutions, tinctures,

suspensi ons or @{wws@ﬂsn-viwmmtﬁmhép@x k&gt &duieinddde cont ext of
the invention may, for exanple, be salts, saccharides (nono-, di-,

tri-, oligo- and/or polysaccharjdes), proteins, anmno acids, )
peptides, fat, gvaé%é‘% angicgty lﬁy&rd%i%%%gﬂéé e ey Kt plaans fruglehich lead to

and the auxili akph &Seffie B8mafed Baxhalf @&ke,Ori gin or synthetic or
partially synthetic. 15Useful fornms for oral or peroral

adm ni gtration are especially tablets, coated tahlets, capsules,

o1 o HMonders, toraaregs da el S RENET sribed inliaTBR tofeh beter les
sol utions. Usef tlanfl@( pes phtteint. par ent eral admini stration are especially
suspensi ons, enulsions, and particularly solutions. 20The present
invention relategs_t.a the conmpounds. according t e Jdnvention. They
can e used for SEHESBHSGHE AR Ssra et Suptar e er s, |1
particul ar neopl astic di sorders. The conpounds according to the

i nvention can be used in particular for inhibiting or reducing cell
25proliferation and/or cell division and/or to induce apoptosis. The
conpounds according to the invention are suitable in particular for

t he prophyl axi s and/or therapy of hyper-proliferative disorders such
as, for exanple, psoriasis, 30- keloids and other skin hyperpl asias,



- 10 - parathyroid gland, the bones, and.the connective tissue and
nmet ast ases of these tunours. Hematol ogi cal tunours which can be
treated are, for exanple, multiple nyelomas 5 - |ynphomas or

| eukem as Breast tumours which can be treated are, for exanple:
breast carcinomas with positive hor mone, F'e eptor status 10breast
carcinomas wth negative hornone recepgoriagtatus Her-2 positive
breast carci nomas hornone receptor ’ >—negati ve breast

carci nomas BRCA-associ ated breast nfl ammat ory br east
carcinona. 15 Tunmours of the re ' ich can be treated
are, for exanple, non- smal Rage i canci nomas and

smal | -cell bronchial carcinomas: Tumplr s of Phejbrain which can be
treated are, for exanple, dl |gmas - glioblas ﬁastrocytomas,
meni ngi omas and 25- nedul Iidlast omas. Typours G s

reproductive organs which can be treated are, for exanple: prostate
carci nomas, nalignant testicular tunours and 30- peni s carcinonas.
Turmour s of the femal e reproductive organs which can be treated are,
for exanpl avhere endometrial carcinomas cervix carcinomas 35- ovari al
car ci nonas g! vagep%ém&@mhafamyrorwhwm& 16lApaRs Turmours of the
gastr oi ntestlnal tract which can be treated are, for exanple:

col or ect al Réar cirensergats hydeiger ar Hierdreas 5 - st omach car ci nomas

5  and their salts

are particularly suitable for the therapy of disorders and achieve the object of the invention,

Here, it was unforsecable whether and which of the structures known as insecticides or herbicides
achieve the object of the invention, that is represents a structure which can be used in the therapy of

10 human and/or animal disorders.

It was even less forseeable whether and which of the structures known as insecticides or herbicides
inhibit human ACC, and even less whether and which shows selectivity against one of the human
isoforms.

15
From the large group of the cyclic ketoenols known as insecticides, fungicides or herbicides, the
compounds of the formula (I) surprisingly distinguish themselves by good enzyme inhibition of
human ACCI. Here, the compounds according to the invention have increased selectivity against
human ACC2 and inhibit in particular ACC1. This property was unforseeable and qualifies the

20 compounds according to the invention for a therapy with reduced side effects. Unwanted side
effects are probably caused by simultaneous inhibition of human ACC2s, whereas the effects are

based mainly on the inhibition of human ACCls.

The selective against human ACC2 appears to be structurally based on the trans-methoxy group

25  in position 8 of the azaspiro[4.5]dec-3-en-2-one ring system of the structures according to the
invention. If this trans-methoxy group has already been realized in related structures of the prior
art, it was unknown at the time of the invention if and with what kind of selectivity these structures

inhibit human ACCs.

30 The present invention also embraces the use of the physiologically acceptable salts of the



pancreas carci nomas esophagus carci nomas _gal | bl adder carcinomas -
carcinomas of the small intestine 10- salivary gland carci nonas

neur oendocri ne tunours gastrointestinal stronma tunours Tunour s
of the uorgenital tract which can be treated are, for exanple: 15-
urinary bl adder garC| omas ki dney cell carcinomas carcinomas of the
renal pel vicSMBIEIY R5GAFING fq hayeriphet Tunours of the eye which
can be treated are, for exanple: 20- retinoblastomas intraocul ar

mel anomas Tunours of the liver which c be treated are, for exa
hepat ocel | Jhepreccs By alsogrHeca g e e P ey GG SRABINSO

the skin wifhlqanchRdihs @ISHvaalien, ffrRkaanpl e:  mal i gnant mel anomas
basal i onas 30- spinalioms Kaposi sarconas Merkel cell carcinonas
Tunours>of the head and neck which can be treated are, for exanpl e:
35- larynx carcinomasoéigg ci nonmas of the pharynx and the oral cavity
- 12 - Sarconas whiclf catvhe treated are, for exanple: Foffitissue
sarcomas ost eosal ‘

0 phomas whi ch can be trqgj-e
exanpl e: non; He ), s Hodgki n | ynphomas
| ymphomas R phomas of\ t he cents=ner voy
Al DS- associ at ef™ynpHdis Legkeyi as, whi ch can be™
exanpl e: g—r% nyel 0|I I eu s R chronic nyel @ d | eukem as R
acute Iynphétlc | euke chrofic | ynphatic Ig@ken1as hai ry
| eukem as cl

Physiologically acceptable salts of the compounds according to the invention also include salts of
conventional bases, by way of example and with preference alkali metal salts (e.g. sodium and

10 potassium salts), alkaline earth metal salts (e.g. calcium and magnesium salts) and amumonium salts
derived from ammeonia or organic amines having 1 to 16 carbon atoms, by way of example and with
preference ethylamine, diethylamine, triethylamine, ethyldiisopropylamine, monoethanolamine,
dicthanolamine, triethanolamine, dicyclohexylamine, dimethylaminoethanol, procaine, dibenzylamine,
N-methylmorpholine, arginine, lysine, ethylenediamine and N-methylpiperidine.

15  The present invention furthermore provides medicaments comprising the compounds according to
the invention and at least one or more further active compounds, in particular for the prophylaxis

and/or therapy of neoplastic disorders.

The compounds according to the invention can act systemically and/or locally. For this purpose, it
20  can be administered in a suitable manner, for example by the oral, parenteral, pulmonary, nasal,
sublingual, lingual, buccal, rectal, dermal, transdermal, conjunctival, otic route, or as an implant or

stent,

The compounds according to the invention can be administered in administration forms suitable for

25  these administration routes.

Suitable administration forms for oral administration are those which work according to the prior
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

30  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



Advant ageousl y, the conpounds according tg the invention can be used
for the prophyl axis and/or 20t herapy of: breast carcinomas, in
particul ar hornone receptor-negative, hornone receptor-positive or
BRCA- associ at ed br east carcinonas and al so pancreas car ci nonas,

renal cell carcjnonas, . hepatoc | ar carci mal i gnant mel anonas
and ot her SRV THERPLIZHEm ‘FSI EEFT AR Bl seRoHl soger-coted
endomet r i alabld, elafClBRpclRBCHIWIER CdndllsiGR) RbRATHRE, RAFIP HODAbES.
carcinomas. Particul arly advantageously, the conpounds according to
the invention can be used for the prophyl axis and/or therapy of

breast car PhRORRSadmifistRR0h balyBiss BOEIBMNEod KGR EOnrRRBduslyVRiriireAs Ly,
carC|nonas col or ect al carcCl nonas, rostate carcli nomas, 1n part|cular

andr ogefd r él&f@ﬁ%lﬁ b g@@fﬂlwygwﬁe"wﬁel@) eLiPelpdrRERsOmRSion ok I FrEseuiagyy

bronchi al  G@GINANBS,: mJafa@@@eodﬂﬁ et Seotdl R oVBlrdpe R3] RlinZReatidh BRL
but al so exist in other nal s The present application

provi des t ﬁ@tﬂé@ﬁﬁdﬁﬁé}?r%fidl’tuﬁétf?fwmléh me;)ara%cela fginigrtipp andipfuping iy hg pm of
in 35parti guhiidns!s0ehchNIHRAMMSons lyophilizates or sterile powders.
(5r, 80-3-(41-chl oro-31-fl uoro-4-net hyl bi phenyl-3-y1)-4-hydroxy-8-neth
oxy- 8- (met hoxynet hyl )- 1-azaspiro[4.5]dec-3-en-2-one - 13 - (5r,8r)
-3 10 For the other admlmstranon routes su1table cxamples are 1nhalat1on med1caments ﬁ] ncluding
-(4' -chl oro-4-net é|blp enyl- Y hydroxy- 8- et h oxy oxynet h
yl)-1 - az ReVGr dphplersppebyiizersy nayl émBSh é°1“t(°5‘F or sPrRYY tabless 0&}%? Su@lmgval or
- f I uor o- 4ypRbimakiiRRa sy, Fimds/wafers or capsules, supfosnones ear or eye preparations, vaginal

-y1) - 4- hydr oxy- 8- nethoxy-8-(tr|fluoroneth -azaspiro [4.5] dec-3
-en-2-one %apsules, aqueous suspensions (lotions, shaking mlxtures) lipophilic suspensions, oiiitments,

(5r, 80- 3- (4real) tRf Qe BeRAYdRL g)kx%ﬂmxfoaegﬁﬁ»ptedpa&x&lj N, BasBLDMYY dirifid I |

quoronethyI)-l azaspi ro[ 4. 5] dec- 3-'en- 2-one The present appllcatlon
further pr@9W@%§“ﬂH@“%@ﬁﬁ@ﬁnds according to the invention for use as
medi canments, especially for prophylaxis and/or therapy of neoplastic
di sorders. The present application furthernore provides_ conpounds
accordi ng tlhe E%@’OP?RPé‘ﬁ?qr ﬁg@dhe inBLpH Iy F%W%edﬁﬁ&be@ﬁmt%ﬁfawoms

breast car gichGdRE. THRAAS B@Qe'ioxﬁ [sﬁécﬂiﬁ %?annér%ﬁ@\:lm 52 kd byedixGlgRAMBRert nontoxic
hepat ocel | ul ar car ci_nonas, ghant nel anomas_and ot her skin

tunours, noRAEAENTically F“F“aBJF&WHH‘F%fF ThsiearHyprREs inclidg sareers (far examPlei nomas,

col oreghal nab&hRAReMiloR! BSHRA! Rah@bS, DRERS(e. gTh@u@fs&wena@@hmat I on
furthernore provides conpounds accordln to the invention t he

prophy! axi §mslidesend ﬂ’é?%@g S E ggqnts({gf}rerwﬁ@dwmfioggqyﬂsP@mtgr

hor none 1 egeRbBkoBR ddaws, UMRATor AP PRIR Sy IFRLRIAS! Huthedd Ak AARS,
prostate carci nonmas, In artlcular androgen recep tor-neggtlve

prostate c&%’}nﬁ@rﬁ@gexa&pler?éthmgwwbﬂe?éﬁ|(e Braghedaats. LapRmpkRaerbic i@, dyes
invention fag iResAR MY fofl 88np® irdntRide En®flavolEandRFPePElsreag ROl di N
to the invention for preparing a nedicanment. The present application
furt heffore provi des for the use of the conpounds according to the

25i nvent i oThf BleseRl BPAibA SiriBeRE FoNBR miRImENEWREPRIMPrBX hE cSHMRds
t herapy of negglastlc di sorders. The present application furthernore

provi des t R&O %gtefhetlw@ne%ﬁwﬁl&sm%%whﬁae rgngre BETtpatRRic ghamaeceutically

preparing guilBRiaGaNRRE, e hcllfehitonyhéxbendNtned plh®Eapy of breast
carci nonas, pancreas carcinonas, renal cell carcinonas,

hepatocellular car ci nonmas, nalignant mel anomas and ot her ski n

30t unoyps, THE ﬂ)rﬁﬁ'@tlldn cﬁ" eld coﬁb&ﬂﬁphc@brdﬁ@ﬁ&ih@ HBsion WO OTRIakhAbutical preparations
carci nomas, col orectal carcinomas or prostate carcinonas. The present
appl i cati off qiigpiehBrarpriacImeyn AU SN EORSHING theragivecompORINGS todbedssidtthg

to the i nvenhinRRaddfol! §RRIhk AekifritBisGaIB/th ph¥haddlcaPfRRMYEGEX S

and/ or therapy of breast carcinomas, in parplcular 35hor none
receptor-positive breast carcinomas, colorectal carcinomas, prostate

car ci nonas Tht MixRAkEd GHE by, 3AXLERE v SRR Qbatedakilde dR{RtMAkChinders,
35  humectants, glidants, absorbents and adsorbents, diluents, solvents, cosolvents, emulsifiers,
solubilizers, taste correctants, colorants, preservatives, stabilizers, wetting agents, salts for

modifying osmotic pressure or buffers.



The present application furthernore proqu§§ t he use of the conpounds
according to the invention 5for the prophylaxis and/or therapy of
breast carcinomas, pancreas carcinomas, renal cell carcinonas,
hepat ocel | ul ar carci nonas, malignant nel anomas and ot her skin
tunmours, non-snallcell bronchial carcinomas, endonetrial carcinonas,

col or ect al Retaracnghenld bemage wfteatingtenay BiapeeadicalSeiengs: bbb ad. MasksPridlishingn
furthernor i he conmpounds according to the

i nvention %fgﬁj?}éjr’ ﬁﬁgé%rg%ﬁﬁ% (gggloé and/ or therapy of breast

carcinomas, in particular hornone receptor-positive breast

car ci nomas ¢ gl Lh ek HALALIATRS beRfRSk at € carcinomas, in particul ar
androgen receptor-negative prostate carci nonas, or non-small-cel
bronchi &l dmgadid Aesmater eimwlqnsdahiaty, segapedated t4bats, pillg.tshrnopitnries. grrovietles

phar maceut i Gali.t .01 gk Lens in the formof tablets 15conprising one

of the compounds according to the invention for the prophyl axis

and/ or t hermgemisslid fyrmafor exsaply a3 oimguenty) enaonse g¢ls, seroipoisn smulsionadr cel |
carci nomas iy RERRRARabl dkbAblc 68 LMRA R AR LLGORN: BELAARNES and ot her
skin tumours, non-snall-cell bronc ial CArc nomas, endonetria

carci nomas, colorectal carcinomas or prostate carcinomas. 20The

pr esent,napgh.l A YA | r i )
B R A A I s
t he i nvent idbnirif.olige-Rad/pr rabtsgdchxidss)apraicios, amieragpsly, noptidgs,deis twaxes, oils,
carcilnonas ’hyclerTa%ao'ilE hrﬁll"ﬁeﬁ{‘/atiqgg A0S, SRR PR %a%!bg 6f Ipartl‘rargi%tngm or synthefic or
carci nomas, ~col orectal carcinomas, prostate carcCinomas, in-particular
andr ogen r geiplosynthetgrat i ve prostate carcinomas, or non-snall -cel
bronchi al carcinomas. 25 The invention furthernore provides for the
use of the conmpounds according to the invention for treatnent of

di sordéfs &bssfgbionmsidr el dy pproeil hdreinigtrition aysresppeigl e tablefFheaicd tpplstsnaipsules, pills,
accordi ng i J C oL AY; : elves or, if
required, %ﬁw%%ggﬁﬂwﬁg%#%2a33§ﬂ9§ﬁe’oraﬁgggﬁgghgﬁggharnacologicalIy
acti ve sub$iseibiosns faspdrentryal adminfrtratiencmbésnesially susgersonp emulsiag andparticularly
undesirablgdgﬁﬂmynacceptable side effects. Accordingly, the present

i nvention further provides nedi canents conprising a conmpound

according to the invention and one or nore further active conpounds,

i n partuhcu . gﬂ?*l i { di sorders

ment i or%gd a %8‘%% fnb@ggﬁ 0 tt gllegg oé%r gE%@%@%Pﬁgv@é&%.he i nvention

wi t h ot her Tetheandnuees ferdhapraphylayisadd fhorapyefivmen diserderrdn partienlar apapdastic

wi th radi oyfigrsaRy. is particularly appropriate. Exanples of suitable
conbi nati on active conpounds include: afinitor, aldesleulcin,

al endronic acid, alfaferone, alitretinoin, allopurinol, aloprim

al oxi, 5al et Afds ARG UASH DA HEm bR IS bR tar MM G bor reducing cell
amsacri ne, anastrozole, anznet, aranesp, arglabin, arsenic t |0X|de,
aronmasizh, Braifagipniand/erecell divisid aogior teenduBG@optosis.i ce- BCG, best ati n,

bet anet hasone acetate, betanethasone sodi um phosphat e, bexar ot ene,

bl eonmyci n sul phate, broxuridine, bortezom b, busul fan, cal citonin,
canpat h, cdpecinppbidsaccardindiophainientiorars sdekls irpdticubn &or thegironblylexik pmd/or

cer ubi di n, r LdoifefkiSPhiald I.hi | odronic acid,
10cyc|ophog%%ggfggﬁkﬁ@#g%%%iﬁgg&ggﬁggégg?%g%mgg%tinonycin, daunoxone,
decadr on, decadmpemiaphosphate, del estrogen, denileukin diftitox,
deponedfrol , deslgreli . . diethylstilbestrol, diflucan,
docetaggl, doxi#ﬁﬁﬁ%g?H%ggg%géﬁﬁ@?%Fﬁi dronabi nol, DW166HC, eligard,
el i tek, ell encebemgreprdstate pypeaitases (BP®poet i n-al fa, epogen, eptapl atin,
ergam sol, estr i ol , estranustine sodi um phosphat e,
ethinylestradio?&ﬁ% ﬁé%ﬁ%ﬂgtidronic aci d, etopophos, etoposide,
fadrozol e, 15f ahsmaplegicdlitngeuasti m finasteride, fligrastim

fl oxuridine, fluconazole, fludarabin, 5- fluorodeoxyuridine

35  Solid tumours that can be treated in accordance with the invention are, for example, tumours of the
breast, the respiratory tract, the brain, the reproductive organs, the gastrointestinal tract, the

urogenital tract, the eye, the liver, the skin, the head and the neck, the thyroid gland, the



35trexall, trinethylnmelamne, tri met r exat ¢, triptorelin acetate,
triptorelin panmpate, UFT, uridine, valrubicin, vesnarinone,

vi nbl astine, vincristine, vindesine, vinorel b| ne, virulizin,
zinecard, - 16 - zinostatin-stinmalaner, zofran; ABI-007, acolbifen,
actinmune, affinitak, am nopterin, arzoxifen, asoprisnil, atanestane,
at r asent an paihyroiielguigée bensg.ane theE?nﬂeetv%lﬁﬁiun andqpptasyapes of dives BEpurs.

cel ebrex, cetuximab, crisnatol, cyproterone acetate, decitabine,

DN- 101, doxor ubi ci n- MIC, dSLlI M dut asteri de, edotecarin, eflomthine,
exat ecan, ﬂ@mﬂ@!qgmkiemow ybehpﬁfebedrehtyélﬂr@cﬂqr aemgls, 5histrelin hydr ogel

i mpl ant, hol my é’kﬁ‘? MP, ibandronic acid, interferon-gamm,
i ntron- PEG i xabepi one keyhol e |inpet hem)cyanl ne, L-651582,
| anr eot Pde; | dgerthomps@n, |ibra, |onafarnib, mproxifen, mnodronate,

M5- 209, i posgﬁqﬁé oMIP-PE, MX-6, nafarelin, nenorubicin, neovastat,
nol at r exed nmer sen, onko TCS, osidem paclitaxel polyglutamte,
pam dronate di sodium PN401, QS 21, quazepam R- 1549, ral oxifen,
ranpi mas, %geaggﬁm&ﬁgkﬁ BEnde 138 Féﬁrg Qeocal citol, T- 10138067,
tarceva, taxoprexin, yrms n-a a-1, zofurln t|p|famb
tirapazan ne, brWEI_SKcaZ@@malsmtemSﬂew honntanﬁmmmlm val spodar,

vapr eot Y 100, zoledronic acid
and co maﬂ%%ag o?dlgﬁﬂe%gﬁth Q&Eltpre?ﬁe%&%fﬂghgoﬁ?znent t he conpounds
accor di ng to lére2 posienbiesshcascinotys conbi ned wit h

anti hyper pr ol t . : h are given in the
fol |l ow ng nonﬁ fgghrgeuljg%é?m?&ﬁrﬁéz %@ﬁ?h@gtg{rgﬁﬁh% de, L-asparagi nase,
azat hi opri ne, BRCAzmseppiatedibregst chicmompsi n, busul f an, carbopl atin,
carnustine, Hhé?ﬁrgﬁ?&%'réast ﬁ}clelngt' n, coI aspase, cycl ophospharri de,

cyt ar abi ne, dacarbazine nonyci n, daunor ubi ci n,

di et hyll&ti | bestrol, -di fl uor odeoxycyti di ne, docet axel,

doxor ubi ci I (o] its derlvatlves
eryt hro- hygr oxyno%}(%é@%ﬁmﬁggh%#ﬁ}cﬁ Fh%e?[?eg Blm{ ﬁgF%ﬁ&gsf de, fludarabin
phosphat e, -5-fdnsorbdelbirpushial caveinoBasfand or odeoxyur| d| ne
Zom)n()phosDh%&l-céﬂgﬁﬂg{ﬁ%&%ﬁbﬁqas fl uoxynmesterone, flutam de,

hexanet hyl mel am ne roxyurea, hydroxyprogesterone caproate,

i darubicin, ifosfam de interferon, irinotecan, |eucovorin,

| onust i,je, t acet at e, rregest r ol
acet at 25] mﬁﬁﬂ}%%ﬁ& g@ﬁ@%ﬁg%%ﬁ%&&%%ﬁggmét hotrexate, m tonycin
C, mtotane, ghomascant rone, paclitaxel, pentostatin, Nphosphonoacety!
L-aspartate (f%ﬁgt ng i canycin, pr edni sol one, pr edni sone,

procar bazi ne P fen, senust i ne, streptozocin, tanoxifen,

t eni posi de- tasoa}'sm@s,one propi onat e, thioguanine, thiotepa,

t opot ecan, né; |gm ne, uridine, vinblastine, vincristine,

Vi ndesi ne an b| ne. In a very prom sing nmanner, the conpounds
accordizhg to mtrhllDMMason can al so be combined with biol ogi cal

t herapeutics such as antibodies (for exanple Avastin, Rituxan,

Erbi tux, Herceptin) and reconbi nant proteins. 30The conpounds
accordi ng fTombire of the smleireguodvativeadrgans abich ewdbepeated aredoedxhmples i n

combi nation w Bsrt\atogarrlglrwmaser api es directed agai nst angi ogenesis, for

exanple w th RVESE IR B i ni b, regorafenib, recentin, sor afenl b or
suni tinib. Contilgmattltasnmﬂammﬁnursrﬂmﬁbi tors of the prot easone and of
nMroR, d also_antihornpnes and steroidal netabolic enzyne

. P €ni1s carc nom
i nhi bi fors, dre par ¢t arl y suitabl e because of their favourable

profile of side effects - 17 - Generally t he foIIovvl ng alm; can be
pursued w
Pvent on iphesef S Kbl PEG IR TR REERHY et dgent s
i mproved eifmnﬂcryetnaiosﬂemmmmg the gromh of a tumour, in redu0| ng its
size or even in.the con;lpl ete elimnation thereof, corrpared wth
cervix carciniom
35 - ovarial carcinomas
- vaginal carcinomas

- vulvar carcinomas



HN in which R has the nmeaning given above is reacted in a
Suzuki coupling with conpounds of the 25formula (I11) C in which R2
has the neani ng gi ven above and - 18 - Arepresents -B(011)2, a
boronic ester, preferably boronic acid pinacol ester, or -BF3-ICE
The Suzuki couplings are generally carried out in inert solvents, in
the presence of a catalyst, if appropriate in the presence of an

addi ti onal (GAGe0F o BEbAIARY wddyfich ERRIRALLE fre/BAERAL: {7 om St oom
tenperature to 130C at atnospheric pressure. The reactions can al so
be carri ed-outldrectsd crrisems vessel with heating in a nicrowave oven.
Catal ysts ar e, fof.ufxgirl e, palladiumcatalysts customary for Suzuk
reaction conéitlons; preference is given to catal ysts such as

di chl or dbi s( tstempashagbivpwaphi ne) pal | adi um

tetrakistrip inepal I adi um(0), palladiumon carbon,
paIIadiun(lI?ﬁg§é¥ggéggggfladiun(lI)

10acet at e/ tr i sseghepustvesciiophaosphi ne, pal | adi un(11)

acet oacet onat gfit, ¥ 1 - | phosphoni um t et raf | uor obor at e,
dichIoro[l,1f§@P%%g%§%%ﬁ§#%ﬁosphino)ferrocene]palIadiunidichloronetha
ne conpl ex - orcapdidmad i€ sl igeetingt e with a |igand such as

di cycl gRexyl [ 2 I; pan-2- yl)bi phenyl - 2-yl ] phosphane.
15Addi?PonaIE%%%é%ﬁ%?éﬁ%é&¢%r exanpl e, potassium acetate or caesium
acet ate, caesicurpeedpctiorameyrs pot assi um car bonate or sodi um car bonat e,
potassiun1yera—gﬁ&gﬁhg%UmSQRQEﬁg1fluoride, pot assi um phosphate or
sodi um hydro e or potassium hydroxide, preference is given to
addi ti onal reagents such as caesi um carbonate and/or aqueous sodi um
hydr oxi de i . | V. I ethers such as
di oxane, tgg%gﬁ§§$% E@géﬁ%ﬁgffgﬁg?ﬁ%&ﬁgﬁéé{%gﬁgﬁyéﬁﬂﬁydrocarbons such
as benzéne; xyinaryelagidertcoicinermes or car boxam des such as

di et hyl f onngm i e |.acet am de or N-nethyl pyrrolidone, or alkyl
sul phoxi des ?ﬁ%ﬁ ggg%€§%t2§l sul phoxi de, or m xtures of the solvents
wi t h al cohel scagureimaasf thetenampelvisand Etweamadanatred! or wat er; preference is
given to 1, 2-di net hoxyet hane. 25 The conpounds of the fornmula (I1)
can be prepared by reacting conpounds of the formula (I1V) H3C H3C in
whi ch R hdsmpive oftharyenthigi oz he abdadaira fieh eBmape:esents C | - C6- al kyl
preferagly_egg%%)Eémgﬁghyl, 30under Di eci cmann condensati on
conditions. - 8 - preferably in a tenperature range of fromroom

t enper at ur e tiotrd@d@ m¢larmtmmwspheri ¢ pressure. Bases are, for exanple,
al kali metal al koxides or alkaline earth netal al koxi des such as
sodiumtert-butoxide or potassiumtert-butoxide, sodi um nethoxide or
sodi um et h@xindes ofthefiear ehich casbagreated atepfopetaamds um t er t - but oxi de.
5Inert solve . | e, ethers such as di oxane,
tetrahydrofuﬂ% mg%ﬁ&?£¥%W%é?ggxyethane, hydr ocar bons such as benzene,
xyl ene26r t ol dielaegiosilulearainearms des such as di net hyl f onnam de,

di net hyl acet am de or N-net hyl pyrrolidone, or alkyl sul phoxi des such
as di net hyl sul phoxi de, or al cohols such as nethanol or ethanol;

pr ef er ence Toumogs vthe slon ehigk tanHeftieatedae der exb@plEhe conpounds of t he
formula (1V) e ed by reacting conpounds of the forrmula (V)
or a salt oflgﬁg%%ﬁﬁ%%ngg&ihe formula (V) 15under am de coupling
condi tions- Thealioeacti on is generally carried out in inert solvents
by reagbing tyﬁmﬁgﬁgounds of the formula (VI) initially with thionyl
chloride or an equival ent reagent known to the person skilled in the
art - Kaposi sarcomas

Merkel cell carcinomas

Tumours of the head and neck which can be treated are, for example:
35 - larynx carcinomas

- carcinomas of the pharynx and the oral cavity



and in the second step with conpounds of_ﬁ@g formula (V) or a salt of
t he conpounds of the 20fornmula (V) in the presence of a base such as
triethylam ne or potassium carbonate. In an alternative process, the
reaction can be carried out in inert solvents in the presence of a
dehydratin% agent, if appropriate in the presence of a base,

pr ef er abl y Spisomas erelesag be ireatedsgagy dorfexample:30C t o 50C at  at nospheri c
pressure. Lnefk 8Qk\sBisasare, for exanple, hal ogenated hydrocarbons
such as di chl oronet hane or 25 trichl oronmet hane, hydrocarbons, such as
benzene or -t ofsifeprEconi@s t r onet hane, tetrahydrofuran, 1,4- dioxane,

di met hyl formam de or acetonitrile. It is also possible to use

m xtures of the solvents. Particular preference is given to

acet oni pri lemplfiness mépichreen bralivated dfepdor PXAPEY mami de, tetrahydrofuran -
20 - or tOLUe&ﬁqhﬁ%Eﬁ§wﬁ&Bnm§0r exanpl e, alkali netal carbonates such
as, for exanple, sodi umcarbonate or potassium carbonate, or sodium
bi car bonat e oHodesindgwphemabi car bonat e, or organi c bases such as
triallcylam e triethylam ne, N nethyl norpholine,

N- et hyl pi peP‘i% ﬁ‘te“?§34‘f-ﬁii@§?4rret hyl ami nopyri di ne or

di i sopr opyF et Iipbkaviasef thegentrabiesvodesypigmat i ng agents are, for exanpl e,
car bodi;pm des C f | e, NAP-diethyl-, NN, '-dipropyl-,

N, AP- dilpsopr o%%%lsﬁ?aﬁd-lg%%yc (E)rﬁexyl car bodi i m de,

N- ( 3-di net hyl am noi sopropyl) - AP-ethyl carbodii m de hydrochl ori de
(EDC), N-c Yhsar o6l it de:Ne y| oxynet hyl pol ystyrene
(PS—carbod¥%#$§§§ ofﬁégrgJ%%Fgggg%gﬁn such as carbonyl

10di i mi dazoel eycuigmytloRl loxdemadsi um conpounds such as

2- et hyl - 5- phe -~ i.um 3-sul phate or 2-

tert-butyl-S-Q%%ﬁéP g%é%é%#?%ﬂ:perchlorate, or acyl am no conpounds
such ag52- et heuplirenhhxipelentiony 1- 1, 2- di hydr oqui nol i ne, or

D o (2 oo 3 B R ol O Chl or e, or
0-(benzotriaﬂ@hytdyﬁmwwmm,N;APtetranethyIuroniun1hexafluorophosphate
(HBTU), 2-(2-o0x0-1-(211)-pyridyl)-1,1,3,3- 15tetranethyl uronium
tetrafl uoroborate (TPTU) or O0-(7-azabenzotriazol-1-y1)-/V,/V, K, AP-

t et ranet hy ngrﬁiggmns}ye&latbmmugqiﬁmgqyﬁag [5)) t(lep-[ATQgﬁpn oan be used for the prophylaxis and/or
1- hydrgxyb rtazole (HOBt), or
benzot??azgﬂﬁ%&gFoxytris(dinethylanino)phosphonium

hexaf | uor opteast prainemgsaiderticolar hormone receptor-negative, hormone receptor-positive or
benzotri az kﬁ%- i -0l di osphoni um hexaf | uor ophosphat e
(PyBOP), o% §§%§§¥éﬁ%§%ﬁ%ﬁ%ﬁ%&gﬁgg%?Qtures of these, with bases. 20
Pr ef er abl y parcires cuvigees atnab nell gramns.ddpaescllvitcarcRpBaR maliBhy welanihand
.EDC in the LExf ﬁﬁo&’g & 151311—1_& RGP cu%%g rd Hﬁgetﬁﬁg & brﬁa,

i 11 ustrated y the synfhe5|s schenme bel ow =21 - &) R cl

a): 1. 28CCtdpreg@i@archontas ik tigdtadedananomtis.chl or onet hane, room
tenperature; b): KO Bu, DM, 80C; c): cat. dichloro[l

t - bi s(di phenyl phosphi no) f errocene] pal | adi um di chl or onet hane conpl ex,
5Cs2C03, 1 paticilerbt hdwayegdvasie/ et @mpoyms | agserdify e Hes irventput @nbBe used for the

AI ter n.at i V@loﬁmﬁ&)ﬁ? ar7eFg 0 e&spgar{:iggrﬁw & Eir?ic@aq&%ﬁ?&r{ggreéegtog-ﬁﬁs'itive breast
i nvention Can be prepared by 10 reacting a conpound of the for a
(M1) carcinomas, colorectal carcinomas, prostate carcinomas, in particular androgen receptor-negative

30  prostate carcinomas, or non-small-cell bronchial carcinomas.

These disorders are well-characterized in man, but also exist in other mammals.

The present application provides the compounds of the formula (I) according to the invention, in
35  particular the compounds:
- (51,8r)-3-(4"-chloro-3'-fluoro-4-methylbiphenyl-3-yl)-4-hydroxy-8-methoxy-8-(methoxymethyl)-

1-azaspiro[4.5]dec-3-en-2-one



Cl, in which R, R2 and B have the neanings_gi ven above under the
conditions indicated above in a Di eci cmani condensation. 15 The
conpounds of the fornmula (VII) can be prepared by reacting conpounds
of the fornmula (V) or a salt of conpounds of the fornmula (V) in which
RI and B have the neani ngs given above with conpounds of the formnula
(VITT) - 250803 (4crlomrt maiRy bibFeey ki) Aie dieesimegiogy dmepoie ider
the am de cgﬂgﬁuﬂgsgggg%ﬁgqﬂ§ i ndi cat ed above. The conpounds of the
fornula (VI11) can be prepared by reacting 5the compound of the

formul a (VOori8R-a(4seldeRi3 -Heae timesiiehenylthd)-¢ drdpoi-osthore s ctaflaeromethyl)-

above with qq&ggyaggkgg3kgg(ﬁgrnula (I'11) in which R2 and A have the
nmeani ngs gi ven above. a): cat. falladlun(ll) acetyl acetonate, cat.
13,

tri-terf- buﬂ%ﬂ@kﬁn@pﬁ@@w&mt@tlb anot-uhdradeexy-RamthoxTRerifapemethy)-1- 1.
SOC12, 80C, ,2rspiligS5Rec- @gﬁ:@gg&t rileroomtenperature; 15 c): KO Bu,

DIVF, roon1tenperature - 23 - The conpounds of the formula (V) or
salts of conpounds of the fornmula (V) required for synthesis routes A

and B, in whighJgl ap%ﬁ@anﬁn RAYE &S‘ﬁdé&%%&ﬂ&m@é é{c%&d& %’@m m%@rﬁloﬁ‘?or use as
prepared by esterifying conpounds o he formul a (TX) of

conpounds @TedlcﬁéembPfi?ﬂfFldly(fpn)rOphy}ﬁme@’hr thgrapyzod ng Sh%@wﬁl‘éﬂgs g| ven
above Ry known processes, for exanple anal ogously to WZ2002102532 or
W2010/063378. Conpounds of the fornmula (1X) or salts of conpounds of
t he for nul dh¢ prryent sppligatiet fumthenmese prpddessampavgdyioperding bohe ingensiop éor the

prepared b gro(bhﬁﬁ%é AHd/or HERBY Bf’ﬁeeﬁf cardifonlaQ réﬂyér@as Q:ggméﬁgs rengi%lel'i] ce}i‘ﬂh&ltfhs Rl

has the neani ng gi ven above known processes exanpl e
anal ogous| Yerage @@pm@@zme mzmei@mes@ﬁﬂsﬁhec@m@ma@, nop-smpk-cell bronchial

fornul a ( X):al{:lﬂoﬁﬁ&' &{Hoﬁlatnglac%rctl&%ag%@fal‘e@ﬁl &'réf%a@gpﬁfgstﬁ@&raﬁoﬂsepar ed

by reacting conpounds of the formula (XI) (XI) , in which Rl has the
meani ndg3gi ven above by known processes in a Bucherer-Bergs reaction,

for exanpl Q‘P@{bﬁé ngoéfxgilé‘atl&? f%’%}gﬁ%{ﬁ q%?;}&s %ﬁ@%ﬁ@%@o@?ﬁg 3o tf! qdv@ﬂm;lhi%r the

formation o t he i soner
m xt ures oPraphdaxs snd/@dh@rﬁp}bof best Careinemas, ewal‘aﬁwruhogmmeam@pios-mrved:freast

the formul @ar@ﬁgol‘ﬁas, ch1rethl &E‘&no%ys,aﬁraﬁﬂe carcinomas, in particular androgen receptor-negative
prostate carcinomas, or non-small-cell bronchial carcinomas.
20
The invention furthermore provides for the use of the compounds according to the invention for

preparing a medicament.

The present application furthermore provides for the use of the compounds according to the

25  invention for preparing a medicament for the prophylaxis and/or therapy of neoplastic disorders.

The present application furthermore provides the use of the compounds according to the invention

for preparing a medicament for the prophylaxis and/cr therapy of breast carcinomas, pancreas

carcinomas, renal cell carcinomas, hepatocellular carcinomas, malignant melanomas and other skin
30  tumours, non-small-cell bronchial carcinomas, endometrial carcinomas, colorectal carcinomas or

prostate carcinomas.

The present application furthermore provides the use of the compounds according to the invention
for preparing a medicament for the prophylaxis and/or therapy of breast carcinomas, in particular
35 hormone receptor-positive breast carcinomas, colorectal carcinomas, prostate carcinomas, in

particular androgen receptor-negative prostate carcinomas, or non-small-cell bronchial carcinomas.



5The trans isonmer of the fornula (X-a) cap,be separated off in this
synthesis step. Alternatively, the isomer mxture can be reacted
further and the respective trans-isoneric internediate can be
separated off in one of the further synthesis steps or fromthe end
product of the fornula (1). Al ternatively, using the Strecker

synt hesi s, The pliesenbmhi:%lp@ fyryerprevidasdor thyusk aAbip cqpneeed He sropiiaxin anfer 10
ket ones of (& nonitriles which can be hydrol yzed by
known procg§%§s to hgméﬁ?ﬁgﬁgllds of the formula (I1X). Conpounds of
the formul a (XI) in which Rl has the neaning given above can be

pr epar ed b)fhé {1}5 Hgatlgﬁ) m%e t)wH%lQhJ 11938 %@c&%ﬂobﬂds%@cordlﬁg M@ﬁecinveﬁiion
has t he nmeani gn above to a cl eavage ( Pr ot ect

G oups Pn @rgmr@plsiﬂmshé@prsthermeﬁ@maa cwm@it@en@)creamr@ﬂm@umhwéif t he
formul a (X )
by met hyl at %ir?’:]gbxggsv\@é u%&@ula?@aﬁ‘ﬁlh&ﬁag%@agx? )Iggslla\ﬁﬂasaﬁg%ﬁlepﬁcﬂl tgﬁlmﬂ"é %ﬁ%ﬁgﬂ
Rl has t heceiblanighipl girdieemasbendemeiyialoarsingmps, sele@stelscarqr@maemmaée carcinomas.
anal ogously to W2010/063378. The process described above is
illustrated by the synthesis schenme bel ow a): NaH, nethyl iodide,
THF, room tléerpreseat appdication furthgimese proidphibe bee o dhecbomprioidy decgrdéng to the invention

acet ongfwat.er : I : . ; : "
e g e g Db AP ke Bl
conmpound obreatt ecafogomas, acofaxgatal yeaicimopghs, cosiRite ¢?@1@jn@saéninspaaticular androgen receptor-
trifluoro | conpound of the
formula (X 0%%%%&£§§PV§aﬂmgﬁfﬁr???ﬁ??ﬁ%ygﬁgﬁ %ﬁgrlngthyIS|lane

The reaction of the ketone of the formula (XI'V) with

(trifluor Oqﬁ l‘.e)n{ & Hgdttlg le%?e 15r8v1gés¥pﬁar%8wﬁﬁcaq ?A?BPHH&% 1r9{he E(J?I?L of tablets

formul a (XII nera carrled out' In inert solvents, In
presendé ofcoraprlmngme of t@apcangpynds aoeadiog wihe/inventign foeths@r@b}dmes mdhvg életﬁpy of

from -20C %%a%[ggrgngﬂl?sagéml}ﬁﬁﬁdﬁonﬁg% &5 caxg‘?ltocar tfAE1firtar c%momas

exanpl e, nmet a I ne eart nates such as .
sodi um car behataet melenarss pudetbaskio Mamcalraanoremﬂéquqﬁb@aﬁlbdﬁapeomm efjdgmetrial

furt hgar m)r@ar@ﬂéﬁé&biccﬁorhaal%gxglng%aﬁ ;Czﬂ{omg al kal i ne earth netal

fl uorides suc ium fluori ae3|un1fluor|de and al so
5fluoride salts of organic bases such as, for exanple,

tetraetpyl éﬁmaéélgg{&ndﬁﬂggmgr%tﬂrg\;?&gs?hn Iz éﬁ'tlwpfrgllm'ﬁ%'hblgs inf R form of tablets

cataly2|ng esi reaction. lnert nts are exanpl e,
et hers suc horasnsmgowanéthetcempmﬁmos@rdmarﬁo @p inventicdi forethéy preplastldrisraad/op therapy of

car boxam d%ﬁta Qciﬁém:g‘.' nat E:X:{n %{Tgrﬁgﬂtlﬁx ol Suc@@'sffﬁggt %Sﬁ (ia%nomas, colorectal

N- et hyl pyrroli one of al as di ne .
sul phoxi de carpinetaes; emetetemsrcgmmeh in oal'dcumang/rbg@rrnmﬂoaﬂegawmrgmty carcinomas, or

derlvatlve?_%&nﬁp&#%g&g&gﬂhgm&ébgl) initially obtained are finally

cl eaved of ods known to the person skilled in

The invention furthermore provides for the use of the compounds according to the invention for

treatment of disorders associated with proliferative processes.

The compounds according to the invention can be employed by themselves or, if required, in

30  combination with one or more other pharmacologically active substances, as long as this
combination does not lead to undesirable and unacceptable side effects. Accordingly, the present
invention further provides medicaments comprising a compound accerding to the invention and
one or more further active compounds, in particular for the prophylaxis and/or therapy of the

disorders mentioned above.

35  For example, the compounds according to the invention can be combined with known

antihyperproliferative, cytostatic or cytotoxic substances for treatment of cancer. The combination



the art (see Protective Goups in Oganic nt hesi s; Theodora W

G eene). The compound of the forrmula (XIIT) in which Rl represents a
nmet hoxynmet hyl group can be prepared by opening the epoxide of the
formula (XV) <0--o0 (XV) , by known processes, for exanple anal ogously
to Rodriguez, Benjam n; Torre, Maria C de |la; Perales, Aurea;

Mal akov,  P&f & cympoupdsscaesging t the ivengjon Wlt*F@thPlaSr‘%éﬂ?f@?ﬁ congmaly wl Grensy,

pages 5451tmat%ﬁsereTﬁ%lﬁQ%étg&a;?; istpRRichi AR i s known and can
be prepared fromthe corrpound of the fornula FXI V) (G accio, James
A.; Drahus, Antoinette L.; Mis, Regina M; Tingle, Carice T; Snrtka,

M chael ; G@*%‘EPESORP‘éark?Laercﬂmb@Wﬁ“r?éPYe&O@BPh‘ﬁﬁlﬁi”GQﬁ? ‘ons, 2003, Vol ume 33,
pages 2135 -2144). 25 Abbrevi ations and acronyns:

DVFdi et hy lafigitorpadcsioudl/RiRdiomt byill, Sl dlidainGln SRRy, atoipm Jﬂbﬂht

scatteri_ng tector ESlel ectrospray. ionization (in M) hour
HPLChi gh- p@g@gﬂm@ alﬁwaﬂmﬁ@nrle? ﬁﬁ’ffa gingy aé}HP‘HCIE’WFB?Fé%g"F’%SHH Lfi@lmr > AP

chronmat ogr agibirg @xldéﬂl@gloﬂiﬁ§ Sroafeial 5-@zzeﬁfdmer@zatmopﬁﬁee(3@)3 JVBBBEBEG, bestatin,
spectronetry - 27 - gnegat i ve NVRnucl ear netic resonance

spect r omet P§EHEEHGRS %CFR? FE g0 wagéoseh%e FRERRE JUTRP RS UIRN S om

t enper at ur grdxel@Rs, b&ﬁbzbm{mb&sumaweh@%nmeéahipeﬂht dapécitabii; tabspi ddagdddk, an
UPLCul tr a- performance | i qui d.chromat ography LC-MsS_and HPLC nget hods:

Met hod 1 ( GBEEnf/SH mol@hpn@ﬂ}btm%ﬁblommglk§lsmleﬁuplfﬂ9‘mp&bdwswgeé 3001;

col umm:10AC @idiéphodliRbi&idBEkafabhe 1daéarbibig, dacfﬁﬂmy@ﬂbdduﬁoﬂéhﬁs&cﬁmﬂ’\@écﬁﬂroﬂ'
0.1% formc_acid, nobile phase B: acetonitrile; gradient: O0-1.

1209% B, 1PBOPIAE HRPBes RO PR Fifler STkl T P e digpgtibestol,

i njection: dgdlubin, déRix8CERifluAdie HORoribtin Fl:&labind O DMEY bupet, BligakPllire®Blience,
I nstrunment : V\adt ers Acqw té%UPLC-I\/S SQD; . col unmm; Acqui ty UPLC BEH C18

17 50x2. 1 SRR RRBIbICE™ BResURsalR: ShoEEl P SIS nFracss Fradinly pUpUsTine

phase B: ag&li@hbhdsphaic, tthﬁly%%mremyal @t@dr&uc i@ dioféphos, @mé@s@iemaalm;lolw%
B, 1620nm99%B flowrate 0.8 terrperature 0]

i nj ectilon: fsipre ligmsindgstendcyfl wetnm\ﬂoxm@rf wnmqaéadasab(mhc- VB) :

| nst r ument fuMdb&ksurfUhdnbpldspiatdVR 1G660Q01 (SCRUNHUMbxy Metkitbricy Ndkikide, BEH
Cl8 1.7 50x2.1 mm _nohil e phase A. water + 0.05% formc acid, nmobile

phase B: ad¥psitey fostgabinegf sy Flvestepa gamppsasd. geipcitaping, gemwﬁabgel@svec
B, 1.6-2. 0 ghiel) 386cRiinfdriéetrat BydeocBlontié, Mishelid ByRAALYARLor®8S; erythro-

hydroxynonyladenine, hydroxyurea, ibritumomab tiuxetan, idarubicin, ifosfamide, interferon-alpha,

20  interferon-alpha-2, interferon-alpha-2¢;, interferon-alpha-28, interferon-alpha-n1, interferon-alpha-
n3, interferon-beta, interferon-gamma-1¢, interleukin-2, intron A, iressa, irinotecan, kytril,
lapatinib, lentinan sulphate, letrozole, leucovorin, leuprolide, leuprolide acetate, levamisole,
levofolic acid calcium salt, levothroid, levoxyl, lomustine, lonidamine, marinol, mechlorethamine,
mecobalamin, medroxyprogesterone acetate, megestrol acetate, melphalan, menest, 6-

25  mercaptopurine, mesna, methotrexate, metvix, miltefosine, minocycline, mitomycin C, mitotane,
mitoxantrone, modrenal, myocet, nedaplatin, neulasta, neumega, neupogen, nilutamide, nolvadex,
NSC-631570, OCT-43, octreotide, ondansetron hydrochloride, orapred, oxaliplatin, paclitaxel,
pediapred, pegaspargase, pegasys, pentostatin, picibanil, pilocarpine hydrochloride, pirarubicin,
plicamycin, porfimer sodium, prednimustine, prednisolone, prednisone, premarin, procarbazine,

30 procrit, raltitrexed, RDEA119, rebif, rhenium-186 etidronate, rituximab, roferon-A, romurtide,
salagen, sandostatin, sargramostim, semustine, sizofiran, sobuzoxane, solu-medrol, streptozocin,
strontium-89 chloride, synthroid, tamoxifen, tamsulosin, tasonermin, tastolactone, taxoter,
teceleukin, temozolomide, teniposide, testosterone propionate, testred, thioguanine, thiotepa,
thyrotropin, tiludronic acid, topotecan, toremifen, tositumomab, tastuzumab, teosulfan, tretinoin,

35  trexall, trimethylmelamine, trimetrexate, triptorelin acetate, triptorelin pamoate, UFT, uridine,

valrubicin, vesnarinone, vinblastine, vincristine, vindesine, vinorelbine, virulizin, zinecard,



20i njection: 2 pl; DAD scan: 210-400 nm 2, g’reparatl on of conparative
exanpl es and working exanples Starting corrpounds and i ntermnedi at es:
25 Example | A (4'-Chloro-3'-fluoro-4-nethyl bi phenyl-3-yflacetic acid

- 28 - HOC Under argon, 33.5 g (192 nmol) of

(4-chl oro-3-fl uorophenyl )boronic acid were added to a solution of
40.0 g (173naftesrsimglanes zplavdBh0fh eenlhifHeatimies effoitas painoperin, AR,
and WO Zoo‘ﬁéc%%rﬁlg}taﬁq&tﬁerﬂtfﬁeﬂ{aﬁ @AY&?BOGU ('soréf%ﬁ‘ig) %E@ﬁx) c@f.79e ¢arssel, 1IN
aqueous sodi um hydr oxi de sol ution, egassed water and
160 m of @Gelgusseefuximgp, aﬁw%fcwrawmnvn@tqw ﬁfqﬁﬁ@n -Kil; doxemnbicayrMIQ,

m nutes, SQ¢r g, &@agt@édé%ke)caxﬂf eﬁJrhﬁrL@er Exa@éw k&%ﬁﬁ@%ﬂtaxﬁﬁm dihydrochloride,

tetrafl uoroborat e and rrg‘ﬂ l%ﬂ#’ pal | adi un
acet yl aéet Sigelan lwér%elaalaléat @1%&6@@% elbwgonsq 4cids @éﬁrf&tonrag@ma intron-PEG,

tenperat ur ?xaija{llogg kg[yhol-gcﬂ P&nﬁ@ﬂnﬂ@tﬁgs 1"3@@ Qalﬁébﬁﬂe e ifert (62 RbhNRSb,
adjusted to 1- concent rat ed aqueous \1:; rogen chloride solution,

t he mi xtur énwa@f@t mrmé@nﬁf@rl\d&@oﬂﬂlmfp@gi MTh& pMéis%gafm}@ ngmpbigingBEOvastat,
the 10 aqueqiisich, h)%ﬁﬁieﬁé@ﬁ oﬁé&tf(?s%ﬁﬁenﬁ %aﬁaﬁéd ﬁJ‘yg‘i&érﬁk%‘?aﬁﬂﬂmEt@‘a;sodmm P
combi ned organi ¢ phases were dri'ed over sodi um sul ltered an
concent r at d8l, UL, aeaseritie Rviad?, selp¥ifeacramimag 43 wis-resic aaldﬁsatranﬁtm gpoeal@fol, T-
nhexangpt erl?&id%‘?tti{l]ce\rgettaﬂﬁ;rex% ﬁﬁ(fno%lﬁ glpﬁg ﬁﬁélﬁr? tip é&%eﬁxﬁﬁgz%ﬂle Vl*ﬂkﬂ%

suct1 on, exane an ri e uce pressure

gave 38.0 doremides tansMIBdPYR., velspedan vmrﬁqt@e@@wﬁwnwﬁencsﬁmﬂmﬂm@mow
DVEO- d6) : 501[3@‘91551:3013&11?:1 0§n%ma§(!?950f§1&§7 (s, 211), 7.27 (d, 1H), 7.49
-7.59 (m 311) 7.75 (m 211), 12.4 (s, 111). LCGM (Method 1):
R=1.31 mn; I\/B(ESIne) mz = 277 [MHy. Exanple 2A . )
20( 41- Chl of2 nmﬁﬁ%wmdﬁmyh&@ww@éﬁwr to fieduventipnean be qontbineg with
mmol ) of (4 g,?érg;ogfeﬁm@sgwsbexmaeyaﬁaumgmn% (o1, AR
and US 25 200 were dissolved in . l? 06g 1)

t hi onyI15chIa@qué]é'tethm@eer&“@t“iagiﬁa% azgthiopringa 8-azcytidingg laqms@m;bw}farf, @@rboplatm
hours and tcﬂ’ﬂﬂst%”&?d?&rﬁﬁfcﬁ%dﬁﬁﬂﬁrcofa@ﬁk@%pcldyhgs%ﬁélﬁﬁe c%bébfﬁg ddBeeLink] ne

vacuum gave 5.4 g (100% of t title conpound as a
br owni sh oidpctingmyqyyra @Wl%ﬂletlué@lbsatml 3.3 gphprodeoxygiding, dogetaxel, daxopybicin
(s, 211), zad%gmgr&'m) épllq:lin’cm e;%tﬁnlm?e élé it '&nvafwe%gerythlgt%{ %mg&n

(5-Brono-2-neth lacetyl chlorid 19 mml) of

( 5- br ono- 2smywmmﬁmpyaé@ﬁpéar%n Idwe@tel?@w%wmnéw&, wozmemgmg

Al) WenRe dh%ﬁ@j;h\éﬁﬁllaﬂenS ﬁ&or&gacgl fR5 m%ﬁerﬂﬁ@)hﬁtaﬁfdetﬂéké}ﬁﬁfﬁylrﬁm}ﬁfnb qudroIﬂﬁea
reaction m xture was stirred at 80C for tV\D hours and

concent r at &¥drorpERcHeaifcEBropiedda i, ifysfamidy, inteafatons 1F1ﬁ‘ée<\?&d€H§ﬁY°I@g]QméStme

6. 29 979 a aclta erca rine,
N (gO(() ﬁe@ﬁioﬂeﬁh@ﬂfn)é)m&froﬁyﬁ%gés‘tetr&& Eé?ﬂ@%’e%gstﬁﬁ cdt erﬁt\.‘lﬂlﬁaﬂﬁ QH pt\]."ﬂu

1H), 7.34 msnaﬂq}athotyexgtp, Ipmnycmq)lmtoj_@eE;Qth)ng,machtaxei pentostatm N-
(4'-Chloro pgospfldn‘dg;regﬂ ﬂ:—agﬁhgﬁé l(pA]p}{')? Bﬂc%m%cﬁ{,f ﬂr@cﬁl?stobbhe,%h‘:‘dﬁigérg,eprocarbazme,

25  raloxifen, semustine, streptozocin, tamoxifen, teniposide, testosterone propionate, thioguanine,

thiotepa, topotecan, trimethylmelamine, uridine, vinblastine, vincristine, vindesine and vinorelbine.

In a very promising manner, the compounds according to the invention can also be combined with
biological therapeutics such as antibodies (for example Avastin, Rituxan, Erbitux, Herceptin) and

recombinant proteins.

30  The compounds according to the invention can also achieve positive effects in combination with
other therapies directed against angiogenesis, for example with Avastin, axitinib, regorafenib,
recentin, sorafenib or sunitinib. Combinations with inhibitors of the proteasome and of mTOR, and
also antihormones and steroidal metabolic enzyme inhibitors, are particularly suitable because of

their favourable profile of side effects.



0CICl 10.00 g (35.88 mml) of

(41-chl oro-3'-fl uoro-4- met hyl bi pheny1- 3- S/”éceti c acid (Exanple 1A)
were 20 dissolved in 24.33 g (204.51 mmol) of thionyl chloride. The
reaction mxture was stirred at 80C for one hour and then
concentrated under reduced pressure. Drying under fine vacuum gave
10.54 ¢ (9@?@@@11)5 H@é@%ﬂ)ﬂm@ﬁalmh@antbpmléu@ovﬁbdgm@waaomfdmomomdﬁ according to
| HNMR (300, (s, 2H), 7.26 -
7.39 (m 4H), 741 - %ézg‘?gmc%r{yl%c%t&&a ’gméf\eéll'??@net hyl {

[8-(trifl uororret hyl)-1, 4-di oxaspiro [4.5] dec-8-yfloxy silane -30- O
Si-CH H, C' =\ 31m1@p@d§ﬂﬁ):@cygm(s@2nmhmwyh o f tumour, in reducing its size or even in the

1, 4-di oxaspir

di met hoxyet ha(rgill’erf]I ngﬁl%ﬂl&é% tgé}%ﬂ%?a%%o %%E?:ﬂge%ﬁ%ﬁ:%%r{)uggﬁg%‘ée Wer Ound
added. At an ithetpessiality 51 vsargibe cemoenpeutntesed BOQywEloshZe thaf RSk dage of
mol ) of tri ma} Egthérglg); fl uoronet hyl)silane, dissolved in 100 m of

1, 2-di met hoxyet hane, "Wwere added dropwi se to the resulting suspension,
and the react itlmrposmb(htybéamtslbnableﬁdr@y with dewelr sidp eff@tsicnmparedwith glthIdual
For wor k- up, a 600 m of water were added dropwi se to the
reaction, and rﬂ‘é”“%ll’oélet nol ecul e was extracted w th di chl oronet hane.
The organi e ph&?p@ssﬂﬁlﬁy\bﬁﬁéh&demeﬂﬁl&bz&ﬁigpemmmrs, dried over sodium

sul phat e and concentratﬁrpg. n educed sure Drying gave 10.6
g (10090 of *t h&KAyetmep ?‘i Fre‘atEB SROFIEF & ea{ BtBwni sh oi | . 1HNMR
(400 Mz, LNVERIEBIr suRitaPidd ofthOpakiént(cSmpddyith freseht- da%' st8ddrdhe@pyL) »
3.85 (s, 411). Exanple 6A 151, 7, 10- Tri oxadi spirof 2 4. 2] cl odecane
77CHo A sol utjon of 30.0 (192 mmlﬁl% of 1,4-cy cI ohexanedi one
monoet hl end 2idiiogy the ?Pmmenc}ﬂacwrd%ﬁ ke BHRR Gl As v egrivgctign with
homgeneou%dmth@@gn@gré%l&l Sitetwaddogmol ) of 20 trinethyl sul phoxoni um
i odide and 25.9 g (231 mmol) of potassiumtert-butoxide, and the
reactiqn mxture was stirred at roomterrperature for one hour.
| ce-wat'er has SURSESS RoHls frsomponpds of thefupmplald) the aqueous phase was
extracted repeatedly w th dichl oronet hane and the conbi ned organic
phases were_washed repeat with water, dried over sodi um sul phate,
filtered and® EWé‘H‘ESr%ft“éedtemFﬁ? &) grepringgo @ednYe@V@)%ﬁP be REBRTY "’SfSY’EtF\@’S routes
title conpoumdiorB5 NVR (400 MHz, DMSO-d6): 8 [ppn] = 1.41 - 1.52 (m
2H), 1.65- 1.76 (m 6H), 2.61 (s, 211), 3.88 (s, 4H). Exanple 7A
308-(Trifluoronethyl)-1, 4-di oxaspiro[4.5]decan-8-0l - 31 - 0
FF- 11( 2)0( stkonéis eate A2. 20 g (40.89 mmol ) of
trimethyl1[8-(trifluoronethyl)-1,4-di oxaspiro[4.5]dec-8- 5
yl ] oxyl sil ane (Exanple 5A) were dissolved in 164 ml of 1 nolar
t et rabut yl anmenibibmidd degikitie ofok wirinGA (IIN tetrahydrof uran, and the
m xture was stirred at roomtenperature for 3 _hours. For work-up,
about 600 nml of water were added to the rgx on, and the target
nol ecul e was extracted with dichloro —— [
washed repeatedly with water, dried oVg
concentrat ed under reduced pressure
theory) of the title 10conpounBags
DVBO-d6): 5 [ppn] = 1.49 - 1.58 (H#
(s, 411), 5.78 (s, 111). ,6

H,C (I

33 g (100% of
X 'H NMR (400 Mz,
), H59 - 1)%7 (m 611), 3.83

in which R' has the meaning given above is reacted in a Suzuki coupling with compounds of the

25  formula (IIT)

(i
Cl

in which R* has the meaning given above and



15 Exanpl e 8A 8- ( Met hoxynet hyl ) -1, 4- dloxa§§|ro[4 51decan-8-ol OH 20

75 mM of a 2596strength met hanol i ¢ sodi um fret hoxi de sol ution were

added to 4.56 g (26.8 mol) of the conpound from Exanple 6A in 150 ni

of nethanol, and the m xture was stirred at 60C overnight. After
cooling, the reaction m xture was concentrated and t he residue was
taken up i# sat capEsends o#{(EDw3 barnwie Attemprefsiaglyi baeonisaridmingaol gpler, or -BF; K"
extracted repeatedly with ethyl acetate. The conbi ned organi c phases
were dried over sodium sul phate, filtered and concentrated. This gave
253. 23 ¢ (Bbossusuki praphings af eqnprally parried e rip GupricEol VRIVR ip ApoprRgepce of a catalyst, if
DMBO- d6) : 3 r&ﬂme n tilie ?17356110&']- of4n Q(ﬁﬁltlcﬁéll)ea%e]nt %Qef‘eragl% a(tEH'lpegaHr): 1rarf,lg,e 68 from

- 1.80
(s, 11 1%_ mnEj@mpgqaglrcgm 130°C at atmosphenc pressure. The reactmns can aIso be camed out in a

o- et hoy- Brlas LLLHOHORRHRY L e gl.oxaspl o[ 4. 5] decane - 32 - FQQ

8-(trifl uoﬁ@ﬁb‘?ﬂqwe) 1emwi%y@1@¢pm@pmly5tp destearargiop PuguBaganybr conditionier e
di ssol ved bRafge lsih i &Fﬂﬂ%ﬁ&ﬂs‘dﬁc@{&% (il ol EhinOpd B, ©f

sodi um hydri de %in 5 paraffin ol at a tine
and the m i@ttrakletnmyl@wsphle@aaadmd@hml@dpmmqar@n,fnalrladlum(élmﬂcetasnpglzdlgm(ﬂ)

(358. 7@0 rm‘%e}até?{ns ggrﬁcﬂi'@%nm\é%aﬁacﬂlqggg a%&@%xﬁga/th(?eri Qﬁ%ﬁﬁo% o%uﬂg

suspensi on, and t mxture was stirre r oo erature
over ni ght . tqﬂ‘@ﬂumat@ ichtohad 1. b dipleenykabosphine)éatrocene lpalidgauy/ dighlgroggthane
i ce-wat er e
or gani ¢ phaae Gh g T AT U ] Ot S e B e SO Eopar o0
sul phat e amahpbm&b%vﬂﬁmaﬂmmhder 10reduced pressure. Drying gave 17. 34
g (100% of theory) of the title conpound as a brownish oil '"H NWR
(300 MHz, DMSO-d6): [ppm = 1.50 - 1.75 (m 611), 1.85 - 1.98 (m
2H), 3130 @gditignal yeag@ntgue, far, examglg,_potjggﬁilgxm%or:p@qium acetate, caesium carbonate,
8 Met hoxy- (ob:aVAng =) i LJ:
mol ) of g?t&‘gﬁé{; oun%g %Og%ﬁtérﬁah%é %gﬁgs\r}\bg][rl fekrtgllusso %@g@%oﬂzs PJTQ
20 tetr ahydh@f)hﬂt%m SOtilumilygw%l%owommm)l hmdm}géfdlpwﬁqrwmslgd@n G@itiopal reagents
paraffin 0'515%1 a%JeEuﬁ%%gnﬁé'ﬂldﬁoqu%ﬁ‘st g&ﬁm"f‘{??m% : £J1 fnat room
t enperature .5 hour. 3.58 onethane were t hen
added, andIneresobvents tfep forraxsanple.ecthoas sush jap divgjangt tetr@lmdrqf@rﬁmer hEwimetiiaxyethane,
two hOlibS hd r§c%r‘t9m§ glﬁ:‘hzds 3)16 ckfylehg gP [E%eﬁ@% c%BﬁflTEEE% Q‘-ua{jﬁs cﬂmelﬂ?l@orhlgﬁlde

reaction mxture was stirre roomtenperature for two hours.
was added, dinkethylrcstamide opdsmethylpyredlidong epalkylediphoxigas ﬁu@taﬁﬂlmqh)étsah)homde or
and the 25 i r i i :
filtered an cgﬂggg{tgr%?gfg? “Rﬁaﬁ&%gﬂ\é/\gﬁ% %%hg‘g?‘%)z/?/g gﬁ%hggar@r%ﬂ%}asjﬁgmme .
title conpeiypeto 1.2-digwRogB0ene/Hz, DVSO-d6): 8 [ppn] = 1.37- 1.77 (m
811), 3.11 (s, 311), 3.25 (s, 511), 3.83 (s, 41-1). 30 Example 11A
-33 - 4-Methoxy-4-(trifluoronethyl)cycl ohexanone 511.80 g (49.12
mol ) 8f 8Theedmpeynd-of theifermubr(Eirentby pyepdred bylicotag ppmpduad st dedamela (IV)
(Exanple 9A) were dissolved in 236 m of Qgg ne and 118 m of water,
1.50 g (7.86 mml) of 4- toluenesul phonic aci*d\ nonohydr at e were added

' e m xture was then
poured into 1.2 1 of water and the proquct “was acted with diethyl
et her. The organi c phase was wash ed over sodium
sul phate and concentrat ed undeR

in which R' has the meaning given above and

B represents C1-Co-alkyl, preferably ethyl or methyl,
30  under Dieckmann condensation conditions.

The Dieckmann condensations are generally carried out in inert solvents in the presence of a base,



10r educed pressure. The resulting residue;yas distilled under reduced
pressure (boiling point: 106- 110C at 40 nbar). This gave 6.86 g (71%
of theory) of the title conpound as a yellowish oil. 111 NWVR (300

MHz, CDC13): 8 [ppml = 1.90- 2.07 (m 2H), 2.26 -2.43 (m 4H), 2.48
-2.65 (m 2H), 3.52 (s, 3H). 15 Exanple 12A )

4- Vet hoxy - Brefrahlyha i spparstip asrer ohEsm ronetemperatyrg 1 13°C gyatmosplgsio prespure.
the conpoumgdsds bRMEXAMM L akDAmYRI Aol de S aV@fnd dariR B talhik@ided SR AN IR
100 m of water, 1.87 g (9.84 mml) of 4-tol uenesul phonic acid

nonohydr at éerpRitexidedy ealasiin eRduipride.spdiumarctioxide ppspdpim glhpyide; preference is

t enper at ur g;:kRfo JoiRsiflAYSt bulfigdeacet one was then distilled off, the
aqueous resi due ‘'was neutralized by addition of sodi um bi carbonate and

23.2 g of desdisghyrrinprer forexampleyiipess wdhieslionne ieakduelerapas! edinestopgihanc,
r epeat edl Y nipirbdirhilen 368:aLR, Ghe bISILEATE ARAXANEANE RUARERY A nide,

washed wi th” saturated aqueous sodi um chloride solution, dried over.

sodi um sul ghastiylacetamideop if-ragtbylsarebidoner erradey! sulphosidepayeh asolimetly] sgplage, or
theory) of afoBfoid dubh & £ARRBHGRL thans: ;;iéfefen@(iégim:rﬂo 3¥thylformamide.

8- Met hoxy- 8- et hyl - 1, 3-di azaspi r o] 4. 5] decane- 2, 4-di one 5H3C ,c) 608

g (6.33 nol) of ammoni um carbonate and 68.2 g (1.39 mml) of sodium
cyani dggwe i i ;

& ot oy Tﬂlﬁ%ﬁﬁdﬁ?ﬁaﬂﬁ@%ﬁ%ﬁé@%EE‘@?“?%E? R TP TR By Shiwia (V) ora
added dr opwlsef campoungnvlitbedsarde (¥de, and the mixture was stirred at 10
60C overnight. The solid was filtered of f yth suction and dri ed.

This gave 169.6 g (19% of theory) of the<tftfe conpound as a 4/1
trans/cis diastereoner mxture mhiﬁh %&9% wi t hout further
purification. Exanple 14A 2

158- Met hoxy-8-(trifluoronethyl)-1, 3-dia pi ro[ 4. 5] decane- 2, 4- di one
8.80 g (44.86 mmol) of 4-nethoxy-4-(LO fluoronethyl)cycl ohexanone
(Exanmple 11A), 4.40 g 20 (89.72 ) of sodi uWcyani de and 17.24 ¢
(179. 44 mmol ) of ammoni um carbonate were suspendéd in 102 m of

et hanol andh witigh Ri angfB beye éhe meThiagy ghwanlabovegvit thpemmponn ofdks formula 8d) at
60C for 20 hours. The precipitated prqdgct was filtered off, washed
with water and dried under reduced pressyre. This gave 10.05 g (84%
of theory) of the title conmpound as a whi/fFe=Rowder. 2511-1 NWVR (300
MHz, DMSO-d6): 8 [ppn] = 1.38 - 2.20 3.31 (s, 3H), 7.87 (s,
0.25H), 8.70 (s, 0.75H), 10.64 (3 : le 15A - 35 -
(5r,80-8-thhoxy-8-(nethoxynethyl?-l,3-diaza~oing4.5]decane-2,4-dion
e 28.6 g (298 mmol ) of ammoni um car bdfat e andB8. g (65.5 mmol) of
sodiun1cyanige were 5 dissqglved in 130 mMl of water. 10.3 g (59.5
mol ) 4P t MBI BRS6 GPRPLRE BORMEPAHpI ¢ 12A were added dropwi se at room
tenperature and the m xture was stirred at 60C overni ght. The solid
was filtered off with suction, washed with a little water and dri ed.
Thi s gave &hbreagion@dnehlly beeedut @findrivalveitt bereaip tendmpdidlis oflthdNWRula

(400 MHz, O-.dq) : . P =.1.26 - 1.34 (m 211), 1.39- 1. m
2H), 1.71 % ggtuﬁ&.m%{n&yﬁﬂ%p@?&?gan §ﬂ“1‘fa?en§1.(ei%ent é“,oz”ﬁllﬁ the gersga igl,e& gllt!’ﬁ art
8.43 (s, 1k intks RdondStep Mh)comﬁ@(ﬁ@éf&he]ﬁﬁnula (V) or a salt of the compounds of the

8- et h%(yjy- %aén%t(k}?%(n%{qg}grg%lngé o]f’a _ascy sgé‘laasé%!iert}:?)llfrﬁir? 9r%%%gs?ﬁr§ ’cﬁﬁgnlat%r]e 15

In an alternative process, the reaction can be carried out in inert solvents in the presence of a
dehydrating agent, if appropriate in the presence of a base, preferably in a temperature range from

-30°C to 50°C at atmospheric pressure.

Inert solvents are, for example, halogenated hydrocarbons such as dichloromethane or
25  trichloromethane, hydrocarbons, such as benzene or toluene, nitromethane, tetrahydrofuran, 1,4-
dioxane, dimethylformamide or acetonitrile. It is also possible to use mixtures of the solvents.

Particular preference is given to acetonitrile, dichloromethane, dimethylformamide, tetrahydrofuran



5.74 g (59.7 mmmol) of ammonium carbonate gpd 1.46 g (29.8 mmol) of
sodi um cyani de were dissolved in 33 ml of “Water. 2.57 g (14.9 mol)

of a solution of the conpound from Exanple 12A 20 in 33 m of ethanol
wer e added dropwi se at roomtenperature and the m xture was stirred

at 60C overnight. The reaction m xture was concentrated to a quarter

of its ori grWai*i&ol ume and extracted repeatedly wi th dichl oronet hane
and ethyl acetate, and the organic phases were dried over sodium

sul phate, filtered and concentrated. This gave 675 ng (19% of theory)

of the titBEsEApoltRd=amEply dkals mstl SARPIARSTIGH @SwiT FrafRle sodiye garbonate or

wi t hout f ubhRA@kunP edrbddafedbl QAiun? BickvanR! & JoldsiumIcarbonate, or organic bases such as
1- Am no- 4- net hoxy- 4- nethylcyclohexanecarboxyl|c aci_d hydroc | orid

,c) H3C 516%lylyniags, + e CEHpYEnAth&miEs adhmethylsgmhgliegy o nfrletb!rlplger%me 4-
strengtb AQURIM IR RBiGink B NKEHrEpI R 1sMheit | On were heated under

reflux for 20 hours. After cooling, the reaction m xture was adj usted
to pH 2 by additon of 670 ml of concentrated agqueous hydrogen

chlori de sauidbiddehydrit@igREGRS 0é, feeRai@ls, cfalibb&lﬁm@@é s asWot Ekampll Nmmaiamgh-
the filtrate was concentrated. This gave %$ of a crude

as a m xt uPeoHPIPEs Y sbiienr vl d@Vql?hexﬂmﬁP 1padeg Ni(3- émaeﬁm?%%owopmpﬂ)
react ed W newyicdBbdiintifetydRidhlofid w-cﬁmegh@rbbaﬁmdew'

1- Ami no- 4- nethoxy-4-(tr|fluorone gclohexanecarboxyllc acid 15
10. 00 g (3P'%E omqtl}ylmlystyrene (PS- carb0d11m1 ) or carbonyl compounds such as carbony

8- met hayy- @rifnidakdlt, WO QIREAMhh cdmpoudilAnas i X ahy-551he8g-aReoxdzdhuth Pdigbhate or 2-
(Exanmpl e 14A) were suspended in 125 m of 3-nolar aqueous sodium

hydr oxi de <&t Pﬂtrléﬁmathﬂlsgfazw%pﬁfﬂﬁ@ﬁter%@%%me%ﬁ%ﬂ%@féu?h&s 2gthpxyd -

Subsequent Iemoxicb@oﬁyﬂl\aacﬁhﬁmquﬁkﬁﬂk bloprépau@ha héflc ﬁﬂﬂrﬁﬂ‘dbt BxﬁEc%dtyﬁ@m&@féﬁnate
hydrochloric acid, and reC| itated uct was filtered o

washed wi t Hfbbé{%Pma%a’”&P'i‘% Wehere Owlééil?‘esa ObPéE%‘ﬁPté‘azoi‘ﬁiy THAveN Iz 20 g

(135% of t heam¥thykR@ivat lﬂﬁlhliﬂjior(ﬁﬁﬂgpﬁét@&lm’l'@)r dPbko- ﬁ@iﬂ)sp)yn@ﬁ) thestitle
conpound as a mhlte

met handP- d gstramgthylamﬁu%_tetiafélgroborfteng”(m or{)- QFBzabej}zcgéazol b-y@-é\f 1(1 ﬁ[. N-
éx 41 1|) igi&ramet%?@ro’ﬁﬁm{ laxaffibidphosph 40 (HATUY) oPHhydrekyBehzbifiazole RIDBY), or
a e
tr aL'E 1- AmPRFeuiagly pdeytris(dimehyiaRipmpbaphonive herEvsrrbesas Pk oaci d
hydr ochl or rbaezotnagﬂ- zylox§trfifpysroli@Ro) PhddpimunHexi MRrdpabPRUO Py BOPINEXAMI €

15A in 52 of 30@6strength aqueous potaSS|un1hydrOX|de sol ution

wer e heat e&YQIH’EVéPCCF”é‘P’I &)PrfrB’Ftu‘@BOfHB‘?fF@ ithdapesr cooling, the reaction 5
m xture was concentrated to a quarter of its original vol une,

adj ust ed t @rg¥tably, e asidbishidn @ fcagio e itiaPERIOR ORI Sr GHtEIBDYLH the presence of
chloride s %gion and evaporated to dryness. This gave 40.4 g of a
crude prod fwhi ch still contains salts and was reacted without
further purification. "H NWR (300 MHz, DVMSO-do): 5 [ppm] = 1.57 -
1.77 (m 6Hhe prbcdd descrtbe@abdvidis iltdkrated bO Ehe(sgnthekB33theme Beldd: (s, 3H), 3. 27
(s, 2H), 8.50 (s, 3H). Exanple 20A

1- Ami no- 4- met hoxy- 4- (met hoxynet hyl ) cycl ohexanecar boxyl i ¢ aci d
hydr ochl ori de



15H3C ,c) 670 ng of the conpound fron1Exa?PIe 16Ain 4 mM of 30%
strength aqueous potassi um hydroxi de sol ution were heated under
reflux for 18 hours. After cooling, the reaction m xture was
concentrated to a quarter of its original volunme, adjusted to pH 2 by
addi ti on of concentrated 20aqueous hydrogen chl oride solution and
concentrated. This gave 4.70 g of g crude product as a nlxtur

di ast ereomers whi chi%til1 contai fs%salts and was reacted MN

further purificatio Exanple 21A
trans- 1- am n&™% d%§ 4- et hyl cy&| ohgxanecar boxyl

- 38 - Under ét ogen and atios : #2 36 nol) of onyI

chl ori de werwcéddded dropwi se to 210.5 gyd t he conpound fron1Exaane
17A in 2500 n1 of Yhet hanol . The mixture was stirred™t 0OC for (80 5

m nutes and at 40C for 24 hours. After cooling, the solid was
filtered off with suction, the filtrate was concentrated, the residue
was stirred in a mxture of 1000 M of n#thyl tert-butyl ether and
300 mM of acetonitrile for 10 m nutes afid the solid was flltered of f
with suction. This gave 370k @ (12% of t)req H,G

4- et hoxy- 4- met hyl cycl ohe ano < ron1Ex —FR3A) of t

conpound whi ch was reath furt he purlflca

(300 MHz, DMVBO415),. LI g8 (s"3H), ¢l. 60R:

1.94- 2. 11-éﬁ+»2 ' (3H 3H) ;3. 75 (s+—2811), 8.1

Exanpl e 22A 15thhy 0 R

1- am no- 4- nethoxy{ﬂl(trifl%gronethyl)cyclohexané@%rboxylat@
12. 20g( cor r espondst oabout 37. 58mmol ) of 1- am no- 4- et hoxy-4- 20 cl
(trifluoronethyl)cyclohexanecarboxylic acid (Exanmpl e 18A) were
suspended |n 2 , and 10.4 m (142.80 mmol) of thionyl
chl ori de wé¥é %‘a‘@cﬁoaq QO@GthT E“rf‘?i sflﬂ?rém\ﬁﬁén% PEMRIFIEF: ref l ux for 2
hours and @pqﬂmﬁulmmpthc 10.4 m (142.80 nnDI) of thionyl chloride

were added at O th u iled u reflux for a

For Cher 2. RbGMsSeRRaly BRI Aot B0 <At ROP LB e s 2o
mol ) of thi asydo,chb-emiioxyeifeadldedetand the m xture was heated 25 at
reflux overnight until the reaction had gone to conpletion. For

wor k- up, about 100 m of nethanol were distilled off and the
concentratg WehsSsiPrufegl into 1 1 of saturated aqueous sodi um car bonate
sol ution. e product was extracted wth ethyl acetate and the

organic pha e was_ drjed over, K sodj um sul phate. Concentration by

evapor at | oﬁﬁt@alaféve#y dhe epmppgads it t@%@&wf (Braceqding i e RvHiGL A hegprgpared by
yel | owmigh @dakting - codPound of M¥forhth@Ovilylz, DMSO-d6): 5 [ppn] = 1.39 -

2.00 (m 10H), 3.28 (q, 311), 3.59 (s,.2.411), 3.60 (s, 0.611). 5

Exanpl e 23A  Met hyl O HC
trans- 1- am no- 4- met hoxy- 4- ( met hoxyne "I)cyu-- exanecar boxyl ate 10
At 0C, 34.8 ml (478 mml) of thig er e added dropmnse to

m xture was stirred at OC fi
After cooling, the m xture was: :
in ethyl acetate and washed wigh saturated aqu'
sol ution, the aqueous phasgcmés extracqqﬂ repea wth ethyl

acetate and di chl or omet hane and t he conblned or ganihc phases were

15dri ed over sodium sul phate, filtered and concentrajed. This gave

7.16 g (87% of theory from Exanple 15A) of the title conpound. 1H NWR
(400 MHz, Dl\/Sﬁ)cH&)‘ Rﬁnﬁﬁpﬁave?ehelmea?lings Livdh abdVe uddel khe dondifionslin®ibatédnbove in a
211), 1.58 ém 411%, 1.74- 1.84 (m 211), 3.09 (s, 311), 3.23

(s, 211), %% E%“"é pjations g0 (s, 3H). 20 Exanple 24A Met hyl

1- am no- 4- met hoxy- 4- (met hoxynet hyl ) cycl ohexanecar boxyl at e

sodi,eim bi car bonat e

15  The compounds of the formula (VII) can be prepared by reacting compounds of the formula (V) or
a salt of compounds of the formula (V) in which R' and B have the meanings given above with

compounds of the formula (VIII)



At 0C, 4.1 m (55 60 nmmmol) of thionyl Ch|3£lde wer e added dropwi se to
4.70 g of the compound from Exanple 20A 11”50 m of nethanol. The

m xture was stirred at OC for 0.5 hours and at 40C overnight. After
cooling, the m xture was concentrated, the residue was taken up in

et hyl acetate and washed with saturated aqueous sodi um bi carbonat e
sol ution, the aqueous phase was exft Hg - 40 - repeatedly with

ethyl acetate and the conbi ned ordé bhases were dried over sodi um
sul phate, filtered and concenth@f ed ave 392 ng (61% of theory
from Exanpl e 16A) of the title conmpound di ast ereomer m xture

whi ch was reacted wi thout further purifrcation. 5 Exanple 25A

Met hyl trans-1- {[(4'-chl oro-4-nethyl bi pheny}=3sypacetyl]am no

- 4- met hoxy-4- net hyl cycl ohexanecar boxyl at e Q 8,08 g (31.0 mml)

of (4'-chloro-4-nethyl bi phenyl- 3-yl etic\ EB 2029531 Al and US
2009/ 298828 Al) were dissolved in 12,9 m (4284mol) of thionyl
chloride. The reaction m xture was stirred at 8¢ for 1 h and then
concentrated. The residue was dissolved in 70 m of acetonitrile.

Et hyl acet at @hidlH’ At ¢80 2AUEMISe SRR HBLRide ERMNA LS IRBhIhHiSNe IO,
added to 6.00 g 15 (25.2 mmol) of the compound from Exanple 21A. The
phases were separated, the aqueous phase was extracted repeatedly

with ethyl Taeedngloandtd ieTomfOWinmadn 06 papir&d ggwere dried over

sodlun1sulphate filtered and concentrated. nl ~of acetonitrile

and 12.3 g thagmpousdefitheformply Qdxinaivauki Bf*@ﬁ%&néme\gﬁ@ cqBiaepsingliqated above

resi due. V\mtln cb® oAb tRSforhNS IEPInUHI R Qhd WNRvaGE &l Rr | de was
added dropw se,  and the m xture was stirred at roomtenperature for

two days. EHER #9¥E-ur e 20 was then concentrated, the residue was taken
up in water and extracted repeatedly with dlchloronethane, and the
conbi ned organic phases were washed repeatedly wth 1N agueous

hydr ogen ch| ori de |o and satur%ted aqueous sodi um bi car bonat e
sol ution, off B9°HY ?m% ediprated | Y#FFWQ@EHSQW@c@@ﬁﬂentrated The
crude product was purlfled by chromat ography on silica gel (nobile
phase: jhexane/ ethyl acetate gradient). This gave 7.87 g (68% of
theory) of the title 25 conpound. 11-1 NNR (400 MHz, DWBC)dG) 5

[ ppni= 0.98 (s, 311% 1.34- 1.46 (m gH) 1.54 - 1.64 , 1.74 -
1.87 (m 4H), 2.2d%ks, 311), 3.04 (s, . 3.51 (S,uo 8 (s,
211), 7.23 (d, 1H), (dd, 1H), 7. 7.53 (m 2H),  d,
111), 7.61 -7.68 , 8. 23 (s 1 CC- M5 (Met hod 2Y=XR, =

1.41 min; M {ESKpos)- <41 - -41 Exanpl e 26 A hE
Cis-1-f [(4 -chloPo-4- rre?zrh‘ﬂ b| phenyl f Facetyl ] ami no} - 4- AO
(trlfluoronethyl)cyclohexanecarboxylat 5Cl i

At r oont enper at ure, 5. 00g(19. 09mmol ) of nethyIC|s 1- am no- 4-
(trlfluoronethél)cyclohexanecarboxylate hydr ochl ori de (EP 1220841 A2
and WO 2001/ 238514 A3), 4.83 g (47.73 mol) of triethylam ne and 117
ng (0.955 mol) of§HN, N di net hyl ami nopyri di ne were dissolved in 40 m
of di chl or onget g, A solution of 5.33 g (19.09 10 nmol) of

(4' - chl or o- BNt hyl 5PFheny1- 3- - Yl) acetyl chloride (Exanpl ecafy in 40
m of dichlorgnet’hane was th? agded dropwi se to the m x fir €. \Ihe
resulting n ed at roomtenpera
For work-up, théni xt ure™wh, @ wi th di ehl orongt haney and
organi ¢ phase was WeRRg tep.mqueoys 5% strengt h ey c agi
dryi ng over sodlun1sulp' ' e ma§_66hcen5rated
evaporati on and theH@eQ|due was. pur By 15cHt,@emat ogr apfjy on
silica gel (nobile phase: hex&fie/ et h acetate gradient).
Concentration and Cl

Cl

a): cat. palladium(II) acetylacetonate, cat. tri-tert-butylphosphonium tetrafluoroborate, NaOH,
THF/water;
b): 1. SOCl,, 80°C, 2. K,CQO;, acetonitrile, room temperature;
15 ¢): KOtBu, DMF, room temperature.



drying gave 6.36 g (71% of theory) of the #nitle conmpound. '11 NWR

(300 MHz, DMSO-d6): 5 [ppn] = 1.35- 1.80'% ] 611), 2.05 -2.18 (m

214), 2.24 (s, 2.25 - 2.40 (m 1H), 3.49 (s, 314), 3.56 (s, 2H,

7.19 (d, 1H), 7.40 (dd, 114), 7.42 - 7.52 (m 311), 207.56 -7.65 (m

211), 8.34 (s, 1H. LG M (Method 1): R=1.50 mn; M5 (ESlIpos): mz
468 [ MrH|t Exanpl e 27A 25Met hyl 8- {

[(5 br ono-

oyl ate. g5 b RIRRIBAGERI AT B o el BE SRR s

8- ami no- 1, dougsaxamsid?, ri@[ﬂth]Fde@(hBea\&themc@myIgafteeaffove @behreeetrechby estenfymg

Tet r ahedr o , P‘g&b% of 5
triethyl am@nrggbgg%o&@e foéﬁ?zp(l_%%é%]s%l ?f%fn%ﬁl”%- éﬁﬁrr%gcﬁm opyri di ne
were di8solved in 45 m of dichloronethane. A solution of 6.29 g
(25.41 mmol ) of (5-brono-2-nethyl phenyl)aggtyl chloride (Exanple 3A)
in 45 m of dichloronethane was then adde fopwi se to the mixture.
The resulting reaction m xture was_gst i dt-at._room tenperature
overni ght. For work-up, the m xturRg uf®diwi t h di chl or omet hane
and the organi c phase was washed w t hzagut€ous saturated sodi um 10

bi carbonate solution. After dryi nﬁ oyer sodi um sul phate, the mixture
was concentrated by evaporation ¢Cthe residugxwas purified by
chromat ography on silica gel (nobile phase: hexare/ ethyl acetate
gradient/1%triethyl am ne). Evapor ation and dryi ng gave 3.64 g (34%

f th f t
char act e 1 Jartish ¥ s e TRERRY R Wb MR Jutlel e i, P plosgusty o

[ (4" -chl orwmmﬂmw&@r&lmmﬁhﬁ&henyl 3- yI )acet yl ] am noI

- 4- met hgxy-4- net hyl cycl ohexanecar boxylate 20 20.9 g (75.0 mol ) of

t he conmpound from Exanple 1 A were dissolved in 31.2 m (428 mmol ) of
thi onyl chlCompdeds ththerfeanda (IK) i el tsl o€ covasousdsi ofrtael foatul8 QTX)fio rwhichiR 'ald the
t hen concent ed. The res due was_ di.ssol ved in

acetonitrile Em%{ %W(Tn lfgl)ce gre%are a yucrleefiwmé cond%oelgﬁssoqgeegpomul%qxear bonat e

sol ution were added to 16.0 g (67.3 mmol) of the conpound from

Exanpl e 21A. The 25phases were separ at ed, tjhjiaqueous phase was

extracted repeatedly with ethyl acetate and t/he conbi ned organic

phases were dried over sodium sul phat e, fl_'tl ed and concentr at ed.
06 Rmppol ) of potassium

250 ml of -43 - acetonitrile and 28.5 g
-G$§COO| ing, the solution

carbonate were added to the residue, W g
of the acid chloride was added dro'ﬁ' $ d Y\he m xture was stirred
at roomtenperature overnight. The m X ¢ wa$) t hen concentrated, the

residue was taken up in water and extpacted repeatedly with

di chl or onet hane, and the conbi nengﬁganl c phas were washed 5
repeatedly with I N aqueous hydrogen chloride sol'ati on and saturated
aqueousssodi wWiichi R'anioMatnfeafi@l Wive@Mbo® b knOWE proe@bsy TorS elaRPRL fhalogously to
filtered aWi % ﬁentrated Fgr further purification, the residue was
agai n t aken! WPVPRLIRORNG-INRPH3TE, washed repeatedly with saturated
aqueous sodi um bi carbonate solution, dried over sodi um sul phate,
filtered and concentrated. This gave 23.6 (76% of theory) of the
title conpSOMBOWRAF oh threfommyla £X) wg™ich ﬁoé}ﬁs gﬁrl???é’lngpﬁh‘feiﬂfal g%t 3grPe prgpared by
“11 NWR (4%ctM§7comP$@ dﬁhefoﬁn&l@@m— 0.98 (s, 3H), 1.32- 1.45 (m

211), 1.55 - .74- 1.86 (m 411), 2.29 (s, 3H), 3.04

(s, 3HPO 3.52 (s, 3H), 3 58 (s 211), 7.24 (d, 111), 7.46 - 7.55 (m
211), 7.59 -7.73 (m 311), 8.23 (s, 1H ~LCHB (Method 2): R = 1.46
mn; M5 (ESIpos): niz 462 [MHH t_,15 . i
[ (5- brono-2- et hyl phenyflacetyl] i

At r oont enper at ur e, 10. 00g( 38. 22mml ) ofOnet hyl ci s- 1- am no- 4-
(trifluoronethyl)cycl ohexanecar bdyd at e hydr ocd)d|pr| de (EP 1220841 A2

in which R' has the meaning given above by known processes in a Bucherer-Bergs reaction, for
example analogously to W02002/02532 or W02010/063378. During the formation of the



25 were dissolved in 95 nl of dichloronethgne. A solution of 9.46 g
(38.22 mmol ) of (5-bronp-2- nethyl phenyl)acetyl chloride (Exanple 3A)
in 95 m of dichloronethane was then added dropwi se to the m xture.
The resulting reaction m xture was stirred at roomtenperature
overnight. For work-up, the mxture was diluted wi th dichloronethane
and the or §¥impipphbe f%lglav@@ hemsRintiktuzes GE BG Sissiatrinr of &y ogenla k) and its trans
b|carbonat@mﬁg}@ﬁmpmnﬁmgcmmjh aqueous 5% strength citric acid. After
dryi ng over 30sodi um sul phate, the m xture was concentrated by
evaporation and the residue was purifiedy chromatography on silica
gel (nobil e phase: dichl oronethane/ nmet hafjol gradient). Evaporation
and - 44 - drying gave 8.84 ¢ (53@66ﬁdth ry) of the title conpound
whi ch was used wi thout further chg ”&ati on in the next step.

Exanpl e 30A 5Met hyl cis-1- { Rm
[ (4" -chl oro- 4- et hyl bi pheny1- 3- ypp vyl ] ap no} - 4-

(met hoxymet hyl ) cycl ohexanecar boxyhat e 1028.3 g (119 mmol ) of

nmet hyl ci s-1-am no-4- (nethoxmmmrﬁyl)cyclog necar boxyl at e

hydr ochl ori de (described in W3 2007/ 04854 ?5 reobiinedol ved in 100 ni

of water, 20.0 g (238 mml) of sodi um bi carbonate were added and the

m xture was extracted repeatedly with ethyl acetate. The conbi ned

or gani ¢’ phddeyangasameg pf & fapsle (erg rashasmpasaiedgefhinghisfsithasis sgp alépmatively, the
concentrat ?sgme;r mlﬁuﬁaé/a‘ﬁ 196 ﬁaéctgd %rlg]h'gptaﬁ'&' Ithe especﬁlve trans-isomeric intermediate_can be
ci s-1-am no-4- (et hoxynet h cl ohexanecar boxyl at e. 46 rI1254 0

mrol ) of petramdiffic aflfb‘éfﬁ}éﬁ I't sentkpgig eigps @ i®mMgBe gpd(prpglugt afths! fyroya ().

met hyl cis-1- ami no-4- (et hoxynet hyl)cycl ohexanecarboxylate in 50 ni

of acetonitrile. Wth ice-cooling, a solution of 6.85 g (24.5 nmol)

of the conpdiamatifeho msimx timplreckepsyinthesie) i possiblece pomiter byl kmowa progeiesd from the
dr opwi S ty

TG e s TR (RBPerh RS kol SN BN 2h 4 Rohlk ol o ue
wat er and exinoaeideer th famnela @M)or omet hane, and the 20 conbi ned organi c
phases were washed with 1N aqueous hydrogen chloride solution and
sat ur at ed aqueous sodi um bi carbonat e solutlon dried over nmagnesium

sul phate, Compeyndsl ofithe foomde (XD dr edhichTiyj ks gl@v@e@@%glgenoefbowmam bet prepared by
conmpound urther purification. 114 NWR

(300 Mz, %&H}ggé&“ﬂ‘ﬁ%t"nﬁ e\ﬂiﬁrg‘%%%m 25 (m 2H), 1.44- 1.65 (m B5H),

2 01 -2512 (m 25211), 2.28 (s, 311), 3.04 (d, 211), 3.17 (s, 311),

3.51 (s, 3H), 3.58 (s, 211), 7.23 (d, 111), .43 (dd, 111), 7.47 -

7.57 (m 3H), 7.62 - 7.68 (m 211), 8.21 G% 11). LCGMS (Method 1):

ltt = 1.43 mn; MS (ESIpos): mz = 444-T™yH t - 45 - 55.3 g (232
rrunol) of nethyl cis-1-am no-4- (e h{l ) cycl ohexanecar boxyl at e

5 hydrochl oride (described in WO 20074Q48%45, page 144) were

di ssolved in 200 mM of water, 39.0 g £L465 mmol) of sodi um bi carbonate
wer e added and the m xture was enq@gt ed repeggﬁgly wi th ethyl

acet ate. The conbi ned organlc phases were dri ¥er nmagnesi um

sul phat e, t

s 1o ng 1 EREY AR ST RR A Rl W BN o e Cegr st iy i Orgenic
mol ) of (§¥Mh@ﬁDmeﬁgﬁN?Kbhﬁnyl)acetic acid (described in EP 1791816
and WO 10 2006/ 29799) were dissolved in 3.5 mM (47.3 mmol) of thionyl
chloride. The reaction mxture was stirred at 80C for 1 h and then
concen®Pat EdmpTinds o diedioenulm 6X18i insdiiskeR’ hay thEmuining gisweatomt tar beprepared by
2.52 g (18 ' r ate were added to 2.00 g (9.94
mol ) of ng%HHFB%%gg%PH%%?%§¥Z- %%# oxXymet hyl ) cycl ohexanecar boxyl at e

in 20 m of acetonitrile. Wth ice-cooling, the solution of the acid

chl ori de was added dropwi se, and the m xture was stirred at room
tenperature 15 for 24 h. The m xture was el _concentrated, the

resi due was taken up in water and ext d th di chl oronet hane, and

R! O

OH
(XHI)



Cl 3.94 g (15.44 mol) of nethyl 95
1-anino-4-nethoxy-4-(trif|uoronethyl)cycloﬁexanecarboxylate (Exanpl e
22A) and 1.56 g (15.44 mmol) of triethylam ne were dissolved in 56 n

of 5 dichloromethane. 3.92 g (14.03 nmol) of
(41-ch|or014-net2¥]bipheny1-3-yflacetyl chl ori de (Exanple 2A),

di ssol ved iih "ghnR bps Hiecitapingnaivararhoye W rkaoya duercsies pal seampde eialagously to
sol ution, apdrdibpstieacti on m xture was stirred at roomtenperature

overni ght. For work-up, the m xture was diluted with dichl oronethane
and the organi ¢ phase was washed wi th aqueous saturated sodi um
dryi ng overrhg grsusHiRidabse iéﬂhﬁﬁ‘ate@rbgmantHélﬁ%%e‘ﬁ@%efé%Cem rated and
the product was dried. This gave 6.81 g (97% of theory) of the title
(ESI posP: in/z = 498 [ M+rH . 15 Exanpl e 33A Met hyl 1-
{[(41-chl oro-3'-fl uoro-4-nethyl bi phenyl- 3- cetyl]am no)

g&oxyl ate Cl 20 20 o
(80.32 mml ) _pf Ry . J b) R*
1- am no- 4- met'h -(tri flueronet hyIF3 exanecarboxyl at e ( EX e
m of dichl oromet hanay 21.70 g (73.92 mmol) g o1
4AA), dissolved in 280 m of dichloronmethane, were added dropw se to
this -47 - solution, and the reaction mxture was stirred at room
di chl oronet hane and the organi c phase was washed w th aqgueous
sat urat ed sodi um bi carbonate solution and wth aqueous 1% strength
concentrat ed %nd t he prddlictyyas drj ed. This"oave 37.05,9 5(98% '2
theory) of the title Yourd as a bei g&RNP COC- M5 (I\/Ethd “Bo,B
1.51 mn; MSHES p&s 7 N 516 fM-Ht Exahple 34A —= %
10Met hyl trans-1-{[ (4-ghT oro-31-fl uor 0-4H5E‘Phyl bi phenyl -3-ylg|?eit yl | am
15 748

bi carbonate solution and with aqueous 1% strength citric acid. After
conpound as a white powder. LC-MS (Method 1): R = 1.51 min; M

- 4- et hoxy-4- (trjf uromataglyl ) cycl ohex

22A) and 8.13 @,[80.32 mmol ) of triethylam ne were dissol veglaézﬁ) 280
(4' -chl oro-3' -fluoro-4-nethyl bi phenyl-3-yl)acetyl chloride (Exanple
tenperature overni ght. For work-up, the mxture was diluted with
citric acid. After drying er sodi um sul phat eyH,t he organi ¢ phaseypas
no - 4-met hoxy- 4- (H}ef%loxynm hyl ) cycl ohexXanecar boxyl at e g m

(16.1 mml) of the cqng)_ound from Exanple 1 A were dissolved in 5.6 ml

(76.4 nmol p)-dfeHy meignhipdidn THIF} wem tamperateract i on mi xture was stirred at

80C for 1 'B):%Qenkégﬁﬁ}gﬁﬁa@aggkg@ﬁﬁﬁfe,I&gnéﬁé!eﬂue was dissolved in 20 m
. .9 Mmol) o

of acetonitrile. ( pot assi um car bonat e were added
to 3.10 g Gﬁﬁa@Nn%@?zcgb»WW/e%mi @ from Exanple 23A in 30 nl of
acetonijpri lyg kM bhnAGE-ERQ! kfig, the solution of the acid chloride was
added dropwi se, and the m xture was stirred at 20 roomtenperature
over ni ght . eF8O0kH serwl A% toeflixadded to i ce-water and extract ed
repeatedly with dichl oromethane, and the conbi ned organi c phases were
washed repeatedly with 1N aqueous hydrogen chloride sol ution and

sat urat ed d§ucensouwddifiihe oraalh G dn ydiichk Rorepradenited tofleqromeshiylugroup can be
sul phate, fi i 6.59 g (96% of theory)
o {he &1 PP e P R BN Fur Cher

purifidation. 25 IH NVMR (300 MHz, DMSO-c15): 8 [ppni= 1.32- 1.49 (m
2H), 1.54 - 1.66 (m 2H), 1.70- 1.91 (m 4H), 2.29 (s, 311), 3.09 (s,
311), 3.14 (s, 211), 3.20 (s, 3H), 3.52 @, 8®1), 3.57 (s, 2H), 7.24
(d, 7.46 -7.56 (m 211), 7.58 -7.74 (4M~3J11)/ 8.27 (s, 1H). LC- M5
(Method 2): Rt = 1.38 nmin;, M5 (ESI pog nkO= 492 [M+H]. 30 Exanple
35A - 48 - Methyl 1-1[(41-chl oro-4-.p®. bi phenyl-3-yfl acetyl]am no

- 4- et hoxy- 4- O

with (triffuoromethyl)trimethylsilane.

The reaction of the ketone of the formula (XIV) with (trifluoromethyl)trimethylsilane to give

20  the compounds of the formula (XIII) is generally carried out in inert solvents, in the presence of a



(met hoxynet hyl ) cycl ohexanecar boxyl ate HN gL H3C 574 ng (2.20 nmmn)

of (4'-chloro-4-nethyl bi phenyl- 3- yflacetl C acid (EP 2029531 Al and US
5 2009/298828 Al) were dissolved in 0.9 g (12.5 mmol) of thionyl
chloride. The reaction m xture was stirred at 800 for 1 h and then
concentrated. The residue was dissolved in 5 of acetonitrile. 816

ng (5. 90 m%tﬁl)vstowre%@%?b@%?WP&I&FW&&@W@%%%@&OWG aggEopRjierigpregure.
mol ) of 1t herfRARRURK ctmPl, BXATREE! c%‘llﬁaluﬂ: e]iRh mstapéar‘t%ﬁﬁésosﬁbﬁ i sb@umW t h
i ce-cooling, the sol ution of the acid chloride was ad dr opwi se,

and the ni gflprateBiassiuy qaghgnage OF GovHE @W@thﬁ@@\?@?ﬂP g?ﬂSIble'ltﬁémpfOY atkali

m xt ure Wasncidd6Paiilding ORGEERA Hubithes LRE af ﬁcﬁiumo%éaﬁd%&mnyﬁudﬂae and also
ice-water and extracted repeatedly with dichloronethane, and

combi ned oflyaricsalRf Segmigdpss gl pe dorcspenie. éfmaythmlamommnafhle@@m
hydrogen c mtﬁsﬁtgi@mﬁ@hw AR rid Ry é@glg@tﬁgd@ﬂma&oﬁ %H@v@htgéﬂé%f‘%ﬁple

solution, dried over sodium sul I'tered and concentrated. This
gave 570 mgthers seqhens dioppns, @Wé@ﬁaara@ 12-dmghoeictens pr ¢boramidesfifics

\f/egg ;n eﬁct %qneeﬁgh#a%mlay mmym%tmnide%gﬂw rgahylﬂﬁmh&‘onmr(ahé?f Ja%oﬁ)ies skdrlds
{[(5-br Orm_dgnqﬁl@tl ﬁilp}mgﬁqymgfg@pgq i} @ﬁﬁm}jlm@h%ﬂm% Ahe silyt derlvatlves of the
20(tri flbuorf&&ma*txm&kmeawﬁﬁ%mm @ﬂe@ved 0 f by n{e&h@s Kbt { Oxy% Rfled in

met hyl 1-am no-4-net hoxy-4-(trifluoronethyl)cyc exanecar

25( Exanpl e 2N (segiaotactiy Gepups in. Grganimdnnyhesis; Thepdornyl Greermd wer e

di ssolved in 40 m of dichloronethane. 2.65 g (10.69 nmmol) of

(5- br ono- 2- net hyl phenyl acetyl chloride (Exanple 3A), - 49 -

di ssol ved ilhe sompeundfofdpe HprarisnEfHare whighr B’ rateseentsdp aysiiossmethylt grpup can be
solution, apd.they gﬁagligltmpgglggwt& MBsusbiyy ed at room tenperature
overnlg For wor K-up, the m xture was dil'uted wi th dichl oronet hane
and th 5organl C phase vvas washed wi th aqueous saturated sodi um

bi carbonat e solution and with aqueous 1% strength citric acid. After
dryi ng over sodi um sul phate, the organi c $phase was concentrated and
the product was dried. This gave 4. 79 of theory) of the title
conpound as a beige powder. LC M ( Rt =1.33 mn; M
(ESIpos): in/z = 468 [MrHt. 10 Example 37A (5 s,8s)-3-(5

- Brono- 2- met hyl pheny1l) - 4- hydr oxy- 8¢ Arif| uor omet hyI )-1 -aza

spiro[4.5] dec-3-en-2-one 154.53 g (40. 34 m‘r&}\)) of potassium
tert - but oxi de were added to 8.80 g (20.17 mmo of net hyI ci s-

1-{[(5-brogp L f ?W | n
ecar boxyl ate (Exa BI?&Q 5})&?1%&%%41%81&?}0 I&;dﬁ%&e& ééﬁ{&ﬁ onn q\g%ﬁ@%&a
reacti on mPgialgs, e‘\mh@ia@r’@de’a‘( Ba@ne o @02l nil plerbedson, 894, W hine il; pagere5451
col d react i giggm xture was poured into 800 m of ice-water and

acidified with aqueous hydrochloric acid. The crude product was
filteré@d off and purified by chromatography 20on silica gel (nobile

Phoory) of REet L PG e SrmanVFRER andoal bEReAT o G2 It R Y AL ot

=1.40 - 1 ()jfy)((ﬁqaccz(pﬂyam@ 258Drahys, Mto(nq’gte RHMeis]Regina-M.1 T@gle( Ggricg [); Smrtka,

1.86- 1.96 ,

715 (a1 A45ech ey ol it Cophumeafps 2y 25 g2 -k
(Method 3): R = 1.18 mm I\/B(ESIpos) n z 406 [ MtH|t Exanpl e 38A
3011- ( 35Br awbr&iavehihyhpiveonyhys: 12- hydr oxy- 1, 4 di oxa-9-azadispiro[4.2. 4
. 2] tetradegy4d -en-10-ong meﬂg,gbnna}m(y g (17.08 mmol ) of potassium
tert but oqu\fsd\ere addeddlim%thylsulph%xxgiS 54 mmol) of nethyl 8-

ELSD evaporative light scattering detector

ESI electrospray ionization (in MS)

h hour(s)

HPLC high-pressure, high-performance liquid chromatography
LC-MS liquid chromatography-coupled mass spectrometry

min minute(s)

MS mass spectrometry



{ [(5-brono-2-net hyl phenyfl acetyl] am no )

-1, 4- di oxaspi ro[ 4. 5] decane- 8- car boxyl at e(%xarrpl e 27A) in 43 m of

N, N-d| nmet hyl f ormam de. The reaction m xture was stirred at 80C for 30

5 m nutes. For work-up, the cold reaction m xture was poured into 500
m of ice-water and acidified to pH = 4 with aqueous hydrochloric

acid. The ceegde product westité |tered off. Drying gave 2.49 g (74% of
theory) of niir title conpeu&ed mabicabrad@dndtSpebudinkiput further
characterization in the next step. 10 Exanpl e 39A

3- (5- Bromo P2 net hyl pheny £)- 4~hydr oxy- 1- azaspi r o[ 4. 5] dec- 3- ene- 2, 8-di 0
ne 15192 A9 (1.01 nunol fevéﬁe‘hphaéﬂ@eﬂwﬂﬁ%@ﬁb’b aci d monohydrate were
added to 2RO g (6.32 mbdom @inperature

11- ( 5- br omgg, 2- et hyl phenye}gnhg,gﬁ}ﬂgg&@pic; 4- di oxa-9-azadi spiro

[4.2. 4. 2]W§rfeadec 11 -en-10-o0ne anple 38A) in 26 m of acetone and
13 m of \i The reactiY mxture was stirred at 80C overnight.

For wor k-udHR he col d r ettmehysipipiaxt ure was diluted with water and

acet one wag/menoved on auh@ipRffymiMairiRtdfomalddtphy €ci pi tated crude
product was extracted with ethyl acetate. The 20 organi c phase was
washed with sat ur at ed aqueous sodi um chl oride solution, dried over

sodi um sul petia 8 e anethe€ssd under reduced pressure. Dryi ng gave
1.97 g (89% of theory) of the title conpound. "H NVMR (400 MHz,
DVBO- d6) :  Sydusan U?L(l;l\ﬁ§ 1.78 (m 2H), 2.09 (s, 314), 2.21 -2.34

(m 411) 7.15 (d, 111), 7.23 (d, 1H), 7.35

(dd, 1Hf énssgme@ Waidys Amltw‘;%@—M&ﬁPD 3061 WI‘(HVEtPWG@it}BWPLQQEH:C@ B750x2.1
mn; M5 (E [ rgm

(5r, 80- 3- (?lﬁﬁgar%le Zseﬁ \Zé?eﬁenMﬂ%%Af 8- di hydr oxyhaée}?tacgt??lﬁg? (%F?élleﬁ§/016mm
-azaspiro[ 4: 9§T/d%c1~%2@rii1“2 9%B§.ﬂow T@ﬁﬁsng/ﬂgzsltewﬂ{t&reﬁ@ frriniertior: ZméMﬁ@an
carbonat e angla@ypvBLd®- 85 mml ) of (trifluoromethyl)trimethylsilane
were added to 400 ng (1.14 mmol) of 3-(5-brono-2-

net hyl pheny1) - 4- hydr oxy-1 -azaspiro[ 4. 5] dec- 3- ene- 2, 8-di one (Exanple
39A) iros. M&@Mﬁbt hyl f onnam de. The reaction nixture was
stirred ai h'is%fﬁbﬁtem%FsaAéﬂ'uﬁ fU@LdME?@fd?%Hl&ﬁm %2&9%@5113&% 189 7 50x2.1 mm;

m Xxture was diluted wwth water, aci aqueous

citric aci anobie akase éxtaiss retiOWk formia ajd, nabile aﬁee Briestenitgitent 8-0pHalounic acid;
was washed gl WRY 6min ALISH FRVISL2 BQf D00 W DAL £ 209 GORGERTRERR: c0°c:

under reduced pressure. The residue was dissolve
t et r ahydr ofitipcdiAn: 2ulnPABfscapn2 BXAWE e BB ochl ori ¢ acid was added and
the m xture was stirred at roomtenperature for one hour and then

di | ut ed W bRt UpERgser ude product was extracted with ethyl
acetate and the organi c phase was dried over sodium sul phate.

Fol | owi ng é@fﬁefemtr@ﬁetfn‘\qu@ewla@rh@e%%@& qeruays dequity UHE.GRIGT LR 1. K&8x2.1

rified b i 0
purifi ynnqhﬁammgé APWYteDo. §5k,tf&ﬁu9a%a DR ﬂh@se@%t?é?(%n?tg%?g{?@% /ﬁg%arﬁ&y

acet at e gradi ent Evaporation and dryin gave

of the tit lPeidcgsraientifgl-6 min 1-99% B, 1.6-2.0 min 99% ,1ﬂ_p.w:|_ratq|0|:$ 1l4e; femperature: 60 °C;
met hang- d@ectlgn[ﬂﬁ%ADséa 910'401)n1rlp (m 211), 1.84 - 1.98 (m 4H),
2.15 (s, 203H) 7.15 (d. 1K) 7.27 (d, 111), 7.34
(dd, 1H). m&mm_m&wmw namﬁle&amdwmmﬂﬁmifﬁ mz = 420

[ MtHr . Exanpl e 41A

25(55,85)-]%%'%?15 %ﬁuﬁdmmté’ﬁg@{é} 4- hydr oxy- 8- (et hoxymet hyl ) - 1- az
aspiro[4.5 - 3- g (15.1 mml) of potassium
tert - bykoxi re added to 3.11 g (7. 54 mmol ) of the conpound from
Exanpl e 317@% of N, N-di net hyI fonnam de. The reaction m xture
was heat ed (&ChBoE3 tororsmethylbinkenyl-Aftaretic o6 i ng, the mixture was
concentrated, the residue was taken up in water, 1N aqueous hydrogen
chl ori de sol ution was added dropw se and the m'xture was stirred for
0.5 h. The 5precipitate was filtered off with suction, washed with




(m 1H, 7.25 -7.29 (m 1H), 7.32 - 7.38 égn 1H). Conparative
exanpl es: for Wrking Exanple 1-1 30 V. 1° = conmpound of Table 1,
row 20, p.40 of W10/ 063378)

(5r,8r)-3-(4"-Chl oro-4-net hyl bi phenyl- 3-y1) - 4- hydr oxy- 8- net hoxy- 8- net
hyl - 1 -azaspiro[4.5]dec-3- - 53 - en-2-one Cl Under nitrogen 2.18
g (19.4 mmol) of potassiumtert- Qpb x| _de re added to 7.83 g (17.6
mmol ) of the conpound from Exanplie 25/ '5 m of

N, N-di et hyl f onnam de. The react 2 Was.5> stgrred at room
tenperature for 15 m nutes. THE m ncentrated, t he

resi due was taken up in ice-water and aC|d|f|» th 1N aqueous

hydr ogen chl ori de solution, the m xture was st or 30 m nutes

and filtered off with suction and the precipitate was washed with

wat er and dmdechrgdn33.5 @19 @fm@ysf (ilicb;laiomﬂuor&ﬂhenﬁ)baﬂ;uﬁtacma&réﬂdaaptb\é@dlution

in 1N aqueo odj hydr oxi de s9 | ut i t he m xt was filtered
and the pr 8g§%5 ggjagnlﬂ?lég Pgéflﬁ?’@ ]éi’gfiq’ﬂil)f] a&"é‘ﬁaﬁlﬂ%gﬁ 11?1913}]@@’61&%70120%/ 29799)
10hydr ochl of 4 gisdere @f 43vash@el7 windol d@@&@ésed fiNl dy@doRdl sodfin Byiidoxiliel s8Bltion] N6S ml of

gave g,vé8 ggéasse \»?a%ﬁ%fcf?é(y %}b 1% tggsg ge%r%_h%i@%@xg%gg n%mre%%ighﬁeﬂ %8(1)0 minutes,
1 71 (m  2B0) mgl(17% mmdl) 80 tr(-@it-batfiphoshhBfium t&rall‘&or?ﬁ%eétg Jféa g%lzng?(l §s .mmol) of

g ll)l) 37 122 asllafhug%g]fq ?ﬁetyggétonagal\il%e e@ld %4_% gie T@ct\:yrg ’W(a§ stirreq fs rootp tempsrature for 20 h.
(Met hod 2) ToReme dnd2dafdt RierdVihef BSldA0 He: pFIdeas-adﬁﬂst%d [tdMHE] twith MndenBated aqueous
(5s,8s)-3-(4 Chl 0, qethylb henyl- 3- %53 droxy 8-(trifl uoronet
hyl ) - 1- azadiPe£ %’rd%éo Slon e giehse gifg STn3d for k%mgmtew S Bphtefeye tparated, the
pot ai sil ?m tguicbudpHagw Sheex il 1aadedihttolubre3ad the(cbRbm8d Bﬂgﬁﬁla plkesRird¥tied over
cis

- chl or o- hen flacetyl
S4-(trifl ug?dd ‘Hvrﬂ}ecék?rs%af@afﬁa@aﬁrﬁ%ﬁ%%{ éld"cﬁe%ﬁfﬁr@d lzéﬂs? mil At @1 mixtgre of -
N, N- di et h}ﬁk)faﬁéffwtliﬂu@ﬂ} mefmeetn@asrt 300Rin{ex tikeRd \WEESw il subticRCwahe Sfth hDExane and
the cold reactjon nixture was pour ed

o 800 G ieUS e Lei. TGP Sl 2R oL eI e Gam Bt G

acid. The crude product was filtered off, dried and purified by

chromat ography on silica (hexane/ethy acetate gradient).

Evapor 46, orR G L ays tugSo gt by 2t ol 477 )y ohieantiD. 8491759
NVR (400 Mag, 7[3}/5(37(53(@211)5&5’@ ]’ﬂ 1.40 - 1.55 (m 211), 1.58 -

1.77 (m 2113 1.78 - 2.15 (s, 311), 2.17 - 2.30 (m

111), 7.27 11 311), 7.58 - 7.66

(m 2115 2 ys %ﬂgRqésbeuer@s<fmeg)wtéﬁwﬂet hod y: R -

1.32 mn; M (ESIpos) m z 436 [MrH . V. 1-c
(5r,80-3-(41-Ch|oro-4-nethy|bipheny1-3-y0-4,8-dihydroxy-8-(trif|uorom
et hyl ) - 1- aX3amplegir 5] dec3-en-2-one 15 C

Under angon(24mikél Qe rephafitia E&frl%ll’)ri&é'
bls(dlphenylphosphlno)ferrocene pal | adi um di chl or onet hane conpl ex

were added to 125 ng (0.30 20 nmol ) of

(5r, 80-3-(5-brono-2 nethylpheny$)c4 8- ~|hydroxy 8-(trifluoronethyl)-1

- azaspiro[ 4. 5] dec- 3-en-2-one (Exa D
1, 2-di mret hoxyet hane. The m xture was
5 mnutes, and 70 ng (0.45 mol) 2 oroxhenyl ) boronic acid and
a solution of 339 ng (1.04 mmol)
degassed water was then added. Thz
closed vessel under 25 nicrowaf® iriCdiation % 150C for 10 mi nutes.
After cooling, 100 ill of concentrated agueous hydrogen chloride
solution were added to the reaction, and the m xture was concentrated
under redué®d g(¥sSunmol) B4’ rodiiratdenerimthifthakye 3. ylu]acétm adidcdﬂPom‘zmmanemd Us

vater Ptne 2R BRE SR AEOhFT I Saske CoPEmmaP bh ductiRaitortac” ré Hacton

mixture was stirred at 80°C for four hours and then concentrated under reduced pressure. Drying

under fine vacuum gave 5.4 g (100% of theory) of the title compound as a brownish oil.

"H NMR (300 MHz, CDCL,): 8 [ppm] = 2.36 (s, 3H), 4.22 (s, 2H), 7.29 (d, 1H), 7.35 - 7.55 (m,



- 55 - phase: water/acetonitrile gradlentég 1% formc acid), giving
17.4 ng (13% of theory) of the title conpound. 111 NWR
(400 NPE met hanol -d4): 5 [ppn] = 1.41 - 1.53 (m 213), 1.85 - 2.01
(m 411), 2.24 (s, 5311), 2.33 -2.46 (m 211), 7.32 (d, 1H), 7.35
-7.42 (m %gg, 7.46 (dd, 1H), 7.58 ("d", 2H). LC-M5 (Method 1): 12, =
1.19 mn; (ESIpos): mz = 452 [MrHlt for Wrking Exanple 1-2 V. 2-a
= conpound of Table 2, row 10, p.45 of W10/ 063378)
10(5r, 80-3-(4' - Chl or o- 31-fl uor o- 4- net hyl bi pheny1- 3-y1) - 4- hydr oxy- 8- ne
t hoxy- 8- med&gmple3A57 a5pi r o[ 4. 5] dec- 3-en-2-one Cl 15Under nitrogen
6.22 ¢ (55(ﬁBﬁERJiﬁ@&yBQQ @anEMQ&k but oxi de were added to 23.5 g
(50.4 mmol ) of the cofpound from Exanple 28A in 250 m of
N, N- di met hyl f or mami de. The reaction mxture was stirred at room
tenperature for 15 minutes. The ni xidsfr t hen concentrated, the
resi due was taken up in water and acidi ith I N aqueous hydrogen
chloride solution, the mxture was stirked £Qr 30 mnutes and
filtered off with suction and the pref€i pitat e #as washed with water
and 20dried. This gave 21.4 g (about J90% pure, 89% of theory) of the
title conpound. 111 NWR (300 MHz, BO-¢g6). 8 [PPD.] 1.08 (s, 314),
1.10 - 1.22 (m 211), 1.56 - 1. 81 (n1 411), 1.99 -2.14 (m 211), 2.19
(s, 3H), 3630 g((35. IEBIhﬂi)npl) bf @Qbr(m‘,lo 23dhylphénAcdtid, acill {RY 1798 U0AL ankl BH2¢06/29799

?ﬁ% h Og ?)0 Al%weref ﬁﬁ ?gg(gaomfjlgl}%%’thm _yl%glﬁgl NI#TH%E'&Q}IQ? I]E)D%t'§ was stirred

S, 8S) - 3- ( 4'at TRCdboHR hdul‘s.lmdahdn canedniryted nxdee myieed pressure. Drying under fine vacuum

y1) 4- ydroxy d oro L)-1 - azaspiro . 5] dec-3 -en-2-one
10 B A o T Bfdsbrap GRERFbiSp et o7

bls(dlphenylphosphlno)ferrocene]palIadlunidlchloronethane conpl ex
wer e added 'HOIVR (300 31K ZDEIHTEOpmDE 226 6, 8NP I 21y, Ir00 BX A Fip| 763433 AH)J7.37
500 m of ﬂg@gﬁ sed 1, 2-di met hoxyet hane. The 5 mi xture was stirred at
roomtenpe L for 5 m nutes, and 3.24 g (18.5 nmol ) of

(4-chl oro- 3- fluorophenyl)boronic acid and a solution of 14.1 g (43.3
mmol ) gf cggféﬁnggrbonate in 30 mM of degassed water was then added.
The reatt i e was heated under reflux for 2 h. After cooling,
10 m of coenchamrd-atRdreduetybighynogeacelchbiig¢te sol ution were added,
t he agueous phase was separated off, magnesi um sul phate was added,
the mxture was filtered through &ilica gel, the 10 filter cake was
washed with ethyl acetate and t ks e was concentrat ed.
Purification of the crude product b jmat ogr aphy on silica gel

(rmobi | e phase: hexane/ ethyl acetate gradient J~and Erystallization
fromethyl acetate gave 2.48 g (44% of theo the title conpound.
/

11-1 NVR (300 MHz, DVBO-d6): S [pani= 1.45 7 (m 211), 1.62 -

1.79 (m 2H), 1.81 -2.05 (m 1% ~Q. NFA1)NcR. 20 - 2.33 (m

1H), 7.32 (d, 1H), 7.41 (d, 1H), 7.49 - 7.58 (m 2H), 7.64 (t, 111),
7.70 (dd, 1089 g (3.883mpe)) ofMychlare-30Bucte4-nktiybipheGHIE abtsichaoid (EfampRR, 14} were

é ;3 4 3m(2Q @fo(l\'r:egnq 9??)33 gr&(ﬁ 51 I‘ﬂl?lé]) kM‘THJnEzI chYor%ecl“l%%a%lhon mixture was stirred at 80°C
- 31- f | uor ofut-onehnylabd pler ngteBrajet)undergedicéd piesowy - Bry{ngrunfi¢r fme gamuimygaye 10.54

- azaspiro gk@??l)fjtﬁgdr% Gttt Q&onug:l as 4 brownish oil,

"H NMR (300 MHz, CDCL;): § [ppm] = 2.36 (s, 3H), 4.22 (s, 2H), 7.26 - 7.39 (m, 4H), 7.41 - 7.49
25  (m, 2H).

Example SA
Trimethyl {[8-(trifluoromethyl)-1,4-dioxaspiro[4.5]dec-8-ylJoxy} silane



mol ) of (5r, 80- 3- (5- br ono- 2- met hyl pheny1) - 45 8- di hydroxy-8-(trifl uorome
thyl)-1- azaspiro[4.5]dec-3-en-2-one (Exanple 40A) in 13 m of
degassed 1, 2-di net hoxyet hane. The m xture was stirred at room
tenperature for 5 mnutes, and 78 ng (0.45 nmol) of (4-chloro-3-

fl uor ophenyl ) boronic acid and a solut&on of 340 nmg (1.04 nmol ) of
caesi um carbonate in 815 pl of 5 dEgagssed water was then added. The
reaction mxture was heated in a ? snder m crowave

irradi ation at 150C for 10 m nutes. y, 100 pi of
concentrat ed aqueous hydrogen chl ori S i"grwere added to the
reaction, and the m xture was concentirated under reduced pressure.
The residue was taken up in dichlorqﬁ?tﬂ&ﬁ@ and washed with aqueous
5% strength citric acid (pH = 4. 05 4, and water. The organi c phase
was dried over sodium sul phate 10and corfcentrat ed by evaporation. The
crude product was purified by chromatography on silica gel (nobile

O the {1170 chrasind R 300 N H bR ol U G i (B or 12

1.56 (m 23digethoky@hane, andobt.qOng (4452 mpoPsof( eaesi@iparbonagpwe2 adlged. Myt an internal

) 50 o A 8 3 e by s e

[MEH t f or 10@mkphi2 Bieatsikgettang, wergadded dropwise ) the reseipmenspensipn, Radb e raction

row 20, p. - . 3
(35, 85) - 5- (Tt S A ROR bl Drergiey Pt b 890 Loyt e
| ) - 1- azasp drapfvise 53 the eeagtiongandthoiaeget BpleQddwGextfaqitioyith drptdbrpmethane. The organic

pot assi um - AUt . 0xi

Domsons 1 OB AR LD, gy R TRk o S
reacti dA nirsducaderesase. Rping davat! 0§@C1 Q6 ofitbeany)reditheditle pfmpound axod brongisht dike

m xture was concentrated, the residue was taken up in water and the

sol ution i 0 0 0 i t Qn.
The pr eci p DATAR G20 SRRSO BARFEHY) (MRS BB SEL 4
dried. This gave 9.3 g of the title conpound. - 58 - 11-1 NWMR (300

MHz, DMBO- . F ppinl=1.21 - 1.47 (m 411), 1.48- 1.64 (m 111),

1.65 - 1.7%" 27y, 1.81 - 1.97 (m 2H), 2.18 (s, 311), 3.16 (d,

211), 3524 1(7510-BibkjdispfroR® 4 Aldodetdne, 7.34 (d, 111), 7.44 - 7.53 (m

311), 7.61 -7.68 (m 2H), 8.13 (s, 111), 10.77 (s, 111). LG M5

(Method 3): R =1.25 mn; M5 (ESIpos): nmz = 412 [M11l]'. 5 The
substance was di sclosed as isoner mxture @ anple I-1-a-5 of WO
07/048545. for Wirking Exanple 1-4 V. 4; .2-a) = conpound of

Table 2, row 10, p. 45 of W10/ 063378) -y

(5s, 8s) - 34- Chl or 0- 31- f | uor o- 4- et hyd-bj y1-3-y1)-4-hydroxy-8-(netho
xymet hyl) - 1- azaspiro[ 4. 5] dec- 3-en-34one” Cl 15 Under argon, 1.10 g
(6.31 mol ) of (4-chloro-3-fluorophenyl)boronic acid and a sol ution

of 6.00 g (Al&ldticin®l 30.0fg Q82 Shis) GarbPH@lBeiatediche NthorREthag A6EAUnVIBDERI of
NS adde Rt irre R o ey oo SRR MO DETP e SRR AR or
bi s(di pbenylphpgdsiihoroni [cackrad pab loaoh 1uningi) ohpasenmt thabetoLiaeRhe Xeiréaction
213 m of de%assed 1,2- 20 dinetho§%ethane. The reaction g%ﬁtﬁ%e was
heat ed und@XPEr VRixSHIGH ab rgpm Jgupnsratire don oy, hoyr-5ogrvalge wed Adesty fgeRbgses were
aqueous hy@égeda, ikl Quidle phak Wk Qarand wadicur widl plRbANMREE: atdse combined
the m xture was filtered thrqugh silica gel and sodi um sul phate, _the
filter cak@8iRs Rkﬁ%eﬁé’tﬁFrW“taFPeétrﬁEﬂateﬁHeW@P &S9O [SPHAR uipagte, filtered and
concent r at @ehcedtiifedCTRIS 8avB20.d WG B 790@SthEd) dfiteditle ¥oapi@amt ogr aphy on

silica gel (nobile phase: hexane/ethyl acetate gradient). The product
was thé stirred with aqueous sodi um 25bi carbonate sol ution, acidfied
with concendMNYIBA480NEELDMYEr &gicnpem] ol #lie! 3 (2B 6% I fodie §HB 2] G,
with suctiemy w@shedgyw th water and dried. This gave 1.50 g (65% of

Example 7A
30 8-(Trifluoromethyl)-1,4-dioxaspiro[4.5]decan-8-ol



307.57 (m 211), 7.60 - 7.74 (m 211), 8.33.(s, 111), 10.79 (s, 111).
- 59 - LGCM5 (Method 1): R =1.26 mm M (ESIpos): mz = 430 [ MtH] t
Tabl e V gives an overview of the conparative exanples which the
applicant considers to be the closest prior art 5 Tab. V Ex.
Structure/Name Disclosed in V.1-a HN O H3C ,, 11 Table 1, row 20, p.40
of W)10/063378 r H3C.-(5 OH 41/ G V.1-b >FL_4N o H3C H il k Cl

V.1-c FOH 0 H3C "" /"I"HN

10

15

20

23

30

£ F
w
F j
HO o)

At 0°C, 12.20 g (40.89 mmol) of trimethyl{[8-(triflucromethyl)-1,4-dioxaspiro[4.5]dec-8-
ylloxy}silane {(Example 5A) were dissolved in 164 ml of 1 molar tetrabutylammonium fluoride
solution in tetrahydrofuran, and the mixture was stirred at room temperature for 3 hours. For work-
up, about 600 ml of water were added to the reaction, and the target molecule was extracted with
dichloromethane. The organic phase was washed repeatedly with water, dried over sodium sulphate
and concentrated under reduced pressure. Drying gave 9.33 g (100% of theory) of the title

compound as a brownish oil.

'"H NMR (400 MHz, DMSO-dy): § [ppm] = 1.49 - 1.58 (m, 2H), 1.59 - 1.77 (m, 6H), 3.83 (s,
4H), 5.78 (s, 1H).

Example 8A
8-(Methoxymethyl)-1,4-dioxaspiro[4.5]decan-8-ol

T
H,C O

OH

75 ml of a 25% strength methanolic sodium methoxide solution were added to 4.56 g (26.8 mmol)
of the compound from Example 6A in 150 ml of methanol, and the mixture was stirred at 60°C
overnight. After cooling, the reaction mixture was concentrated and the residue was taken up in
saturated aqueous ammonium chloride solution and extracted repeatedly with ethyl acetate, The
combined organic phases were dried over sodium sulphate, filtered and concentrated. This gave

3.23 g (60% of theory) of the title compound.

'H NMR (400 MHz, DMSO-dg): & [ppm] = 1.37 - 1.47 (m, 4H), 1.50 - 1.63 (m, 2H), 1.68 - 1.80
(m, 2H), 3.10 (s, 2H), 3.25 (s, 3H), 3.82 (s, 4H), 4.24 (s, 1H).

Example 9A
8-Methoxy-8-(trifluoromethyl)-1.4-dioxaspiro[4.5]decane
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At 0°C, 16.23 g (71.75 mmol) of 8-(trifluoromethyl)-1,4-dioxaspiro[4.5]decan-8-ol (Example 7A)
were dissolved in 582 ml of tetrahydrofuran, 5.74 g (143.50 mmol) of sodium hydride {60% in
paraffin oil) were added a little at a time and the mixture was stirred at room temperature for 1
hour. 50.92 g (358.76 mmol) of iodomethane were added dropwise to the resulting suspension, and
the reaction mixture was stirred at room temperature overnight. For work-up, the mixture was
poured into about 1 ] of ice-water and the product was extracted with dichloromethane. The organic
phase was washed repeatedly with water, dried over sodium sulphate and concentrated under

reduced pressure. Drying gave 17.34 g (100% of theory) of the title compound as a brownish oil.

' NMR (300 MHz, DMSO-de): & [ppm] = 1.50 - 1.75 (i, 6H), 1.85 - 1.98 (m, 2H), 3.30 (s,
3H), 3.84 (s, 4H).

Example 10A
8-Methoxy-8-(methoxymethyl)-1,4-dioxaspiro[4.5]decane

)
HC. o
0
H,C”
340 g (16.8 mmol) of the compound from Example 8A were dissolved in 170 ml of
tetrahydrofuran, 1.01 g (25.2 mmol) of sodium hydride (60% in paraffin oil) were added and the
mixture was stirred at room temperature for 0.5 hour. 3.58 g (25.2 mmoi) of iodomethane were
then added, and the reaction mixture was stirred at room temperature for two hours. 3.58 g (25.2
mmol} of iodomethane were then added, and the reaction mixture was stirred at room temperature
for two hours. Water was added, the mixture was extracted repeatedly with ethyl acetate and the
combined organic phases were dried over sodium sulphate, filtered and concentrated. This gave

3.35 2 (92% of theory) of the title compound.

'H NMR (300 MHz, DMSO-dg): 8 [ppm] = 1.37 - 1.77 (m, 8H), 3.11 (s, 3H), 3.25 (s, 5H), 3.83
(s, 4H).

Example 11A
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4-Methoxy-4-(trifluoromethyl)cyclohexanone
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11.80 g (49.12 mmol) of 8-methoxy-8-(triflucromethyl)-1,4-dioxaspiro[4.5]decane (Example 9A)
were dissolved in 236 ml of acetone and 118 ml of water, 1.50 g (7.86 mmol) of 4-
toluenesulphonic acid monohydrate were added and the mixture was heated at reflux overnight.
The mixture was then poured into 1.2 1 of water and the product was extracted with diethyl ether.
The organic phase was washed with water, dried over sodium sulphate and concentrated under
10 reduced pressure. The resulting residue was distilled under reduced pressure (boiling point: 106-

110°C at 40 mbar). This gave 6.86 g {71% of theory) of the title compound as a yellowish oil.

'"H NMR (300 MHz, CDCls): § [ppm] = 1.90 - 2.07 (m, 2H), 2.26 - 2.43 (m, 4H), 2.48 - 2.65 (m,
2H), 3.52 (s, 3H).

15

Example 12A

4-Methoxy-4-(methoxymethyl)eyclohexanone

0
H.C.. o
0
-~
H,C

20

13.3 g (61.5 mmol) of the compound from Example 10A were dissolved in 200 ml of acetone and
100 ml of water, 1.87 g (9.84 mmol} of 4-toluenesuiphonic acid monchydrate were added and the
mixture was stirred at room temperature for two days. The acetone was then distilled off, the
aqueous residue was neutralized by addition of sodium bicarbonate and 23.2 g of sodium chloride
25  were added. The mixture was extracted repeatedly with ethyl acetate and the combined organic
phases were washed with saturated aqueous sodium chloride selution, dried over sodium sulphate,

filtered and concentrated. This gave 10.3 g (97% of theory) of the title compound.

'H NMR (400 MHz, DMSO-dg): & [ppm] = 1.61 - 1.76 (m, 2H), 1.97 - 2.12 (m, 4H), 2.34 - 2.46
30 (m, 2H), 3.22 (s, 3H), 3.28 (s, 3H), 3.36 (s, 2H).
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Example 13A
8-Methoxy-8-methyl-1,3-diazaspiro[4.5]decane-2,4-dione

O
HN/[<

NH
H.C

3

O

H c’o

3

608 g (6.33 mol) of ammonium carbonate and 68.2 g (1.39 mmol) of sodium cyanide were
dissolved in 2800 ml of water. 180 g (1.27 mmol) of 4-methoxy-4-methylcyclohexanone (described
in WO 2010/063378) were added dropwise at room temperature, and the mixture was stirred at
60°C overnight. The solid was filtered off with suction and dried. This gave 169.6 g (19% of
theory) of the title compound as a 4/1 trans/cis diastereomer mixture which was reacted without

further purification.

Example 14A
8-Methoxy-8-(triflucromethyl}-1,3-diazaspiro{4.5]decane-2,4-dione

F F H O
i~
F
NH
]
CH, 0]

8.80 g (44.86 mmol) of 4-methoxy-4-(trifluoromethyl)cyclohexanone {(Example 11A), 440 g
(89.72 mmol) of sodium cyanide and 17.24 g (179.44 mmol) of ammonium carbonate were
suspended in 102 ml of ethanol and 102 ml of water. The resulting suspension was stirred at 60°C
for 20 hours. The precipitated product was filtered off, washed with water and dried under reduced

pressure. This gave 10.05 g (84% of theory) of the title compound as a white powder.

'H NMR (300 MHz, DMSO-dg): & [ppm] = 1.38 - 2.20 (m, 8H), 3.31 (s, 3H), 7.87 (s, 0.25H),
8.70 (s, 0.75H), 10.64 (s, 1H).

Example 15A
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28.6 g (298 mmol) of ammonium carbonate and 3.21 g (65.5 mmol) of sodium cyanide were
5  dissolved in 130 ml of water. 10.3 g (59.5 mmol) of the compound from Example 12A were added
dropwise at room temperature and the mixture was stirred at 60°C overnight. The solid was filtered
off with suction, washed with a little water and dried. This gave 8.67 g (60% of theory) of the title

compound.

10 'H NMR (400 MHz, DMSO-dg): & [ppm] = 1.26 - 1.34 (m, 2H), 1.39 - 1.50 (m, 2H), 1.71 - 1.88
(m, 4H), 3.12 (s, 3H), 3.23 (s, 2H), 3.26 (s, 3E), 8.43 (s, 1H), 10.54 (s, 1H).

Example 16A
8-Methoxy-8-(methoxymethyl}-1,3-diazaspiro[4.5]decane-2,4-dione

15

o)

HN’[<
NH

H,C.
O o)
O
H,C”

5.74 g (59.7 mmol) of ammonium carbonate and 1.46 g (29.8 mmol) of sodium cyanide were
dissolved in 33 ml of water. 2.57 g (14.9 mmol) of a solution of the compound from Example 12A

20  in 33 ml of ethanol were added dropwise at room temperature and the mixture was stirred at 60°C
overnight. The reaction mixture was concentrated to a quarter of its original volume and extracted
repeatedly with dichloromethane and ethyl acetate, and the organic phases were dried over sodium
sulphate, filtered and concentrated. This gave 675 mg (19% of theory) of the title compound as a
diastereomer mixture which was reacted without further purification.

25
Example 17A
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1-Amino-4-methoxy-4-methylcyclohexanecarboxylic acid hydrochloride

NH, HCI
OH

Pre;

169.5 g of the compound from Example 13A in 970 ml of 30% strength aqueous potassium
hydroxide solution were heated under reflux for 20 hours. After cooling, the reaction mixture was
adjusted to pH 2 by additon of 670 ml of concentrated aqueous hydrogen chloride solution, the
precipitate was filtered off with suction and the filtrate was concentrated. This gave 110.7 g of a
crude product as a mixture of diastercomers which still contains salts and was reacted without

farther purification.

Example 18A
1-Amino-4-methoxy-4-(trifluoromethyl)cyclohexanecarboxylic acid

10.00 g (37.56 mmol) of 8&-methoxy-8-(trifluoromethyl}-1,3-diazaspiro[4.5]decane-2.,4-dione
(Example 14A) were suspended in 125 ml of 3-molar aqueous sodium hydroxide solution and
stirred under reflux conditions for 3 days. Subsequently, the pH was adjusted to 6 using
concentrated aqueous hydrochloric acid, and the precipitated product was filtered off, washed with
water and dried under reduced pressure. This gave 12.20 g (135% of theory; the product contains

inorganic salts) of the title compound as a white powder.

"H NMR (400 MHz, methanol-ds): & [ppm] = 1.64 - 1.79 (m, 3.6H), 1.89 - 2.08 (m, 2.4H), 2.24 -
2.40 (m, 2H), 3.40 (g, 0.5H), 3.42 (q, 2.5H).

Example 19A
trans-1-Amino-4-methoxy-4-(methoxymethyl}cyclchexanecarboxylic acid hydrochloride
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8.67 g (35.8 mmol) of the compound from Example 15A in 52 ml of 30% strength aqueous
potassium hydroxide solution were heated under reflux for 36 hours. After cooling, the reaction
mixture was concentrated to a quarter of its original volume, adjusted to pH 2 by addition of
concentrated aqueous hydrogen chloride solution and evaporated to dryness. This gave 40.4 g of a

crude product which still contains salts and was reacted without further purification.

'"H NMR (300 MHz, DMSO-dg): & [ppm] = 1.57 - 1.77 (m, 6H), 1.87 - 2.05 (m, 2H), 3.08 (s,
3H), 3.23 (s, 3H), 3.27 (s, 211), 8.50 (s, 3H).

Example 20A
1-Amino-4-methoxy-4-(methoxymethyl)cyclohexanecarboxylic acid hydrochloride

NH, HCI
OH

HiCx

o)
H,C”

670 mg of the compound from Example 16A in 4 ml of 30% strength aqueous potassium hydroxide
solution were heated under reflux for 18 hours. After cooling, the reaction mixture was
concentrated to a quarter of its original volume, adjusted to pH 2 by addition of concentrated
aqueous hydrogen chloride solution and concentrated. This gave 4.70 g of a crude product as a

mixture of diastereomers which still contains salts and was reacted without further purification.

Example 21A
Methyl trans-1-amino-4-methoxy-4-methylcyclohexanecarboxylate hydrochloride



10

15

20

25

Cl

V.4-b Hp.' 0 OHC -38 -

NH, HCl
., O\_
H,C n/ CH,
cé) 0
H.C~

Under nifrogen and at 5°C, 172 ml (2.36 mol) of thionyl chloride were added dropwise to 110.5 g
of the compound from Example 17A in 2500 ml of methanol. The mixture was stirred at 0°C for 30
minutes and at 40°C for 24 hours. After cooling, the solid was filtered off with suction, the filtrate
was concentrated, the residue was stirred in a mixture of 1000 ml of methyl tert-butyl ether and 300
ml of acetonitrile for 10 minutes and the solid was filtered off with suction, This gave 37.1 g (12%
of theory from 4-methoxy-4-methylcyclohexanone from Example 13A) of the title compound

which was reacted without further purification.

'"H NMR (300 MHz, DMSO-dg): § [ppm] = 1.08 (s, 3H), 1.60 - 1.79 (m, 6H), 1.94 - 2.11 (m,
2H), 3.07 (s, 3H), 3.75 (s, 3H), 8.68 (s, 3H).

Example 22A
Methyl 1-amino-4-methoxy-4-(trifluoromethyl)cyclohexanecarboxylate

= F
. NH,
0
] “CH,
CH, 0

1220 g  (corresponds to  about  37.58 mmol) of  1-amino-4-methoxy-4-
(trifluoromethyl)cyclohexanecarboxylic acid (Example 18A) were suspended in 210 ml of
methanol, and 10.4 ml (142.80 mmol) of thionyl chloride were added at 0°C. The mixture was
boiled under reflux for 2 hours and cooled, another 10.4 ml (142.80 mmol) of thionyl chloride were
added at 0°C and the mixture was boiled under reflux for a further 2 hours. The reaction was
cooled, another 10.4 ml (142.80 mmol) of thionyl chloride were added and the mixture was heated
at reflux ovemight until the reaction had gone to completion. For work-up, about 100 ml of
methanol were distilled off and the concentrate was poured into 1 I of saturated aqueous sodium
carbonate solution. The product was extracted with ethyl acetate and the organic phase was dried
over sodium sulphate. Concentration by evaporation gave 7.01 g (73% of theory) of the title

compound as a yellowish oil.
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"H NMR (400 MHz, DMSO-dg): & [ppm] = 1.39 - 2.00 (m, 10H), 3.28 (q, 3H), 3.59 (s, 2.4H),
3.60 (s, 0.6H).

Example 23A
Methyl trans-1-amino-4-methoxy-4-(methoxymethyl)cyclohexanecarboxylate

At 0°C, 34.8 ml (478 mmol) of thionyl chloride were added dropwise to 40.4 g of the compound
from Example 19A in 400 ml of methanol. The mixture was stirred at 0°C for 0.5 hours and at
40°C for 24 hours. After cooling, the mixture was concentrated, the residue was taken up in ethyl
acetate and washed with saturated aquecus sodium bicarbonate solution, the aqueous phase was
extracted repeatedly with ethyl acetate and dichloromethane and the combined organic phases were

dried over sodium sulphate, filtered and concentrated. This gave 7.16 g (87% of theory from

Example 15A) of the title compound.

"H NMR (400 MHz, DMSO-dg): 8 [ppm] = 1.27 - 1.35 (m, 2H), 1.46 - 1.55 (m, 2H), 1.58 - 1.72
(m, 4H), 1.74 - 1.84 (m, 2H), 3.09 (s, 3H), 3.23 (s, 2H), 3.25 (s, 3H), 3.60 (s, 3H).

Example 24A
Methyl 1-amino-4-methoxy-4-(methoxymethyl)cyclohexanecarboxylate

NH,
CH
0 3

o)
H,C”

H.C.

At 0°C, 4.1 ml (55.60 mmol) of thionyl chloride were added dropwise to 4.70 g of the compound
from Example 20A in 50 ml of methanol. The mixture was stirred at 0°C for 0.5 hours and at 40°C
overnight. After cooling, the mixture was concentrated, the residue was taken up in ethyl acetate

and washed with saturated aqueous sodium bicarbonate solution, the aqueous phase was extracted
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consuned in the enzyme reaction is converted quantitativel witE apt
arboxylate

. y
adenyl dfe MY%é[(é%mm%;E@hw@awH@W]a 19} Anpoxail hlesrpret &
cyclase is then stopped and ("ki nase detection reagent”) the ADP
formed is subsequently converted into ATP, which is converted in a
| uci f erase-based reaction into a glow 10l um nescence signal. The




the enzyne and set such that the assay wagpcarried out in the |inear
range. Typical concentrations were in the range of 1.75 ng/pl. The
reaction was stopped by addition of 2.5 p.1 of the "ADP-GA.O reagent"”
(1:1.5-tinmes diluted), and the resulting m xture was incubated at 22C
for 1 h to convert the unreacted ATP conpl;égky into cAMP. 2.5 pl of
t he "ki nase detection reagent” were then ap 30(1.2-times nore
concentrated than recommended by the pa c the resulting
m xture was incubated at 22C for scence was then
measured using a suitabl e neasuri ux or Topcount
b\-at echimofRgi es) . The anount
or the anoppt of ADP forned

from Perkin-El ner or Pherastar ©ra
1. The data were

of light emtted was taken as¢a

and thus for the enzyne activi

normal i zed (enzynme reaction wt hout i nhi bi tof = 0% 35i nhibition, all

ot her assay conponents but no enzyne = 100% i nhi bition). Usually, t he
test substances were tested on the sanme mcrotitre plates at

di fferent AGrieent FEPFBHES, 57t B2p dhdemeh oh Do, §-fming-1¢- ﬁmae@@[wdecane -8-
6.7 pM 2. ZarboxiMie PF. 7dat@Met 8, 2RudMdr32631k002) 430k 94823JHM863g 13M nmol) of

66 - and 1 nM 'the dilution series werNdfre ared before the assay

based of t Hethpiming #dsl Se grecd it randyoily ppringpyridifte wergdigofvge i“b‘h%ﬁﬂl of

in two repljceRtdn@imnd X sd@fdh cﬁf@m@egmzsat Infib1) @m(@ bhdio-3- %&ymﬁé@gscemaamde
calculated wth a 4-paraneter fit using an i nhouse software Human

ACC2 enzy mEEEEWI 3 APt 4?1 J@t@@lelHWPE‘F@Waaélﬁn\i’fi@%ﬂ depveitedo digHRirdife dbe pulting
thi s i nventd,efonyagui®asWigdd 4Siobd ttRRridEederRigRiaVord@stkip, Qﬁéjmb&'uré R&s dituted
paragraphs bel ow. Essentially, the enzyme act|V|t i s neasur ed

quant i fyi n§ithhéickigropstprire apg ﬁ%%ﬁ{cepl(aﬁ\mas maS#lF# et a@eau%ﬁﬁvfaéec%odmm
of the 18NZY¥RLERALS sbitsh. UShRddrling AHPSAEM dehee! RNmSdet sl E@ntrated by
Pronega. In this test, initially the adenosine triphosphate (ATP) not
consumed i AVaPRBtieh 2¢nshe aesdup owasi BUrdisAVSr CHIMAREMPIt AR | Wispyeahi @bk phase:
adenyl at e g¥Ghasagyl(actilR- é?a&ﬂt@@@@i&&yl)am&ﬂ% OEafd¥Rliont 1R &9@ sgh@é 864 g (34% of
cyclase is then stopped and ("kinase detection reagent

formed is SpYe éfn{) q? Oéaﬁwrwleﬂi Vattugedaiprout it Chagaceféw@fltné@e P?i‘t atep.

| uci f er ase- based reaction into a gl ow 151 um nescence signal. The

enzynme used was C-term nally FLAG tagged reconbi nant human ACC2

(acet yl1?co&xample 28Acar boxyl ase 2, GenBank Accession No. NP 001084),

(am no aCl Afettd] - endiranseX 4181%61‘3 I-NubBAUhaNYIbi 10f-@6dced | AnNB&C-methoxy-4-
cells (H 5) Jﬁh purified bgtantl-FLAG affln?%yH%ﬁ¥ong%%g?Aphy&p20F 4

t he assay, MsHvkpclphexgnesbedyiaffes concentrat ed sol ution of the test
substance in DVSO were pipetted into a white | ow vol unme 384-wel |
mcrotitre plate (G einer Bio-One, Frickenhausen, CGermany), 2.5 pi of

a solution of hACC2 in assay buffer QMARRES/ NaOH pH 7.5, 2 nM

Myl 2, 2 inMpotassiumcitrate, 12 i i
@. ), 0. 005% (W v) bovi ne serum albBym pBSA
m xture was i ncubated for 15 mi n H allom/2'preb )
substances to the enzynme prio [ he e?zyne r eaq The enzyne
reacti on was then startednln, @ by of™~@H5 pl o3 solytion of
adenosi ne triphosphate (A =>final concentration in 5 pi of
assay volune: 50 p,M and ace Eyl~ CDA (20 p. M =>final concentration in
5 gl assay volunme: 10 pMpigrassay buffer, and the resulting mxture
was incubated at 22C for the reaction time of 45 nm The
concentpati on of the hACC2 was adjusted to the respective activity of

30t he enzyne and set that the_assay s.carried oyt [n.th

linear rang®? eftypP cur h%fﬂl%%mwpm SR BRI 1 ArFiae F“a?‘i’é‘@gb‘f i ﬁ&f"r%&mmol) of
The reacti eonyaghisti@pad r&\étl@ﬂﬂiﬂﬁr@Rva@fstlﬁecﬁatg$0°gffoi hey ard0RedGk&acentrated, The
reagent” (1 1 5-tines di|lute and the resulting m xture was

i ncubat ed &899 (o glissqlved 1,2 %%m}é%ftac‘etﬁetr&%r%aﬂt Rt TId Bt aquoysptodium
bicarbonate solution were added to 16.0 g (67.3 mmol) of the compound from Example 21A. The

25  phases were separated, the aqueous phase was extracted repeatedly with ethyl acetate and the

combined organic phases were dried over sodium sulphate, filtered and concentrated. 250 ml of



Source I ndication MCF7 ATCC hornone recepj®pr-positive breast
carci noma KML2 NCI col orectal carcinoma PC3 DMSZ androgen
receptor-negative prostate carcinoma H460 ATCC non-smal | - cel |
bronchi al carcinoma ATCC. Anerican Type Culture Collection NC:

N Kr o0r gan PRI 2814 &GP GET) et g ome PRGN ELe s erdhe. Tt fee-

det er m ned cotSinfgh@sdiitoh @athkayid cliorildwa aaoel, drbfvesdAl mé m\b&iirb &S sttrwﬁmuroom
ti ssues and the corresglgnﬂfeé% normal tissues s, i sal.ated., The d
made use of ™AFIAYET © eEh e A e R tt%ﬁ@ﬂse %?fdal?ﬂﬁ‘gé‘ht‘(é‘ﬁ{ an
purificati eftradsell ngpéa&alyRNeasdqclmr&mkme (a@ algﬁa@mblﬁéd)b@@mrphaas DiNas ewdshed
(Q agen) di est Carr}!ﬁ}{% out to nate enor%l OéllH:’ b
qual i t y> cofft F"’B? ly Y"H GEBFOURNAIrOESE it eyi? O q94°98F SogfpnRRigarbonate
LabChi p on s@lﬁhoﬁguﬂe‘ar&ve&o@laﬂ@hm& 2£2Q all &nt@irated. A@)l- Fu2thér purification, the residue
Technol ogi glé and the RNA ¢ cent]irlatl on s dEtﬁl ed usi E t he .
Peql ab NandBF g8 yak8nyp %rdl%?% S5ty TS TR WL S v atdp e Sodivm

target | abelchm@naassalioh, e é}-fzefrmﬁ&rﬁ EMphaasS ﬁu&aﬂandaﬁﬂcehiaﬁe@rrmagawazs.e g (76%
then read on_an AffI%/rretrleen i p 3000 scanner trlx)

| O( Af f
Eval uat i onohferrgiefithe eeelﬁmuaﬁ %ﬁ&e@ﬁwﬂé‘d’“@ﬂw %ﬁﬁgﬂ% jgation.
Expresgponi st Pro 4.0 Refiner (CGeneData) software. 3.4 Assays for
det er m ni ngITIt he octanol /water distribution coefficient

nenbr ane af NM%940@%6&/1&31\4%9@6)1@@%]@.0#86? REPNg3 o! %%% &%163 (m, 2H),
al bum n (Kg, ThB/f\)StS'ﬁ%jsi’H),ﬁQ? (Q@H?rsrmr(g ngn 13 QCIANeSIAL &), dhs {d, 1Byt en 755

coefficient (lo di’'stribution coefficient octanollwater
or Dis a Iéaﬁfﬁa?%t?re?@(%éﬁ)esszﬁl(ﬁdﬁ)ng menbr ane 20penetration and

perneability. It is defined as the ratio of the equilibrium

concentr at m@qqs%ﬁoﬂgbgpam@mhmjmstﬂﬁg phasesoqyetgm oct anol / wat er .
P/ D - Cllgctanol ter partition D = distribution

Example 29A
Methyl cis-1-{[(5-bromo-2-methylphenyl)acetyl]amino}-4-

(trifluoromethyi}cyclohexanecarboxylate

20 F

At room temperature, 1000 g (38.22 mmol) of methyl cis-1-amino-4-
(trifluoromethyl)cyclohexanecarboxylate hydrochloride (EP 1220841 A2 and WO 2001/23354
A3), 9.67 g (95.54 mmol) of triethylamine and 233 mg (1.91 mmol} of N,N-dimethylaminopyridine
25  were dissolved in 95 ml of dichloromethane. A solution of 9.46 g (38.22 mmol) of (5-bromo-2-
methylphenyl)acetyl chloride (Example 3A) in 95 ml of dichloromethane was then added dropwise
to the mixture. The resulting reaction mixture was stirred at room temperature overnight. For work-
up, the mixture was diluted with dichloromethane and the organic phase was washed with aqueous
saturated sodium bicarbonate solution and with aqueous 5% strength citric acid. After drying over
30  sodium sulphate, the mixture was concentrated by evaporation and the residue was purified by

chromatography on silica gel (mobile phase: dichloromethane/methanol gradient). Evaporation and



c(octanol) = concentration of the substang#.in the octanol phase
c(water) = concentration of the substance in the aqueous phase 30It
is usually stated in formof the decadic logarithm (logP or |ogD).

| ogP describes the distribution behaviour of a substance exclusively

present in jits neut eS t he d st.ributio

behavt our | aide Stisthee et of BErEoR T TG alarh g T Syt diter
const ant pkbargderizitenintisthaneep. sone of the substance may be present
inionic form and 35sone in neutral form - 69 - The | ogP/D of the
active compounds was determ ned using an isocratic HPLC net hod (HPLC

= hi gh permnﬁggngeAliquid chromat ography) (literature: OECD Guideline
for Tes Chem cals No. 117). The

correlaglo %Hﬂthe | TPLC retention FPHéHE#qﬁﬂ@‘&ﬁgﬁﬁgﬁBﬁwg%gﬁm?glFHQP}4'
of ref er engRetseiisleanDeslortiafedsroxnslatdi stri bution coefficients. 5 The
test substance was enployed as a 10 mM solution in DVSO (DMSO =

di met hyl sul phoxide). 10 pi of this solution were made up to 100 p.1
with a nethanol /water mxture in a rati .0 The ni ne

reference substances were dissolved i nd?vid i n nmet hanol. The

concentration is shown 10in Table 1. 10 of the st ock
sol utions were added to an HPLC vi aH 3 of water.
Tab. 1 Reference substance |og P _App OX|nate ret ent ime [mn]

Mol ar mass Stock sol. weighed i
12 4-net hyl benzyl al cohol ¥36 0.
HC

k.acetani Ndeed. 0 0.8 135.2
15 ﬁgﬁhyl benzoat €

10 283 g (119 mmol) of methyl -cis-1-amino-4-(methoxymethyl)cyclohexanecarboxylate
hydrochloride (described in WO 2007/048545) were dissolved in 100 ml of water, 20.0 g (238
mmol) of sodium bicarbonate were added and the mixture was extracted repeatedly with ethyl
acetate. The combined organic phases were dried over magnesium sulphate, filtered and
concentrated. This gave 9.88 g of methyl cis-1-amino-4-(methoxymethyl)cyclohexanecarboxylate.

15 7.46 g (54.0 mmol) of potassium carbonate were added to 5.93 g (29.4 mmol) of methyl cis-1-
amino-4-(methoxymethyl)cyciohexanecarboxylate in 50 ml of acetonitrile. With ice-cooling, a
solution of 6.85 g (24.5 mmol) of the compound from Example 2A in 50 ml of acetonitrile was
added dropwise, and the mixture was stirred at room temperature for one day. The mixture was
then concentrated, the residue was taken up in water and extracted with dichloromethane, and the

20  combined organic phases were washed with 1IN aqueous hydrogen chloride solution and saturated
aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered and concentrated.

This gave 10.5 g of the title compound which were reacted without further purification.

"H NMR (300 MHz, DMSO-d): & [ppm]= 1.05 - 1.25 (m, 2H), 1.44 - 1.65 (m, 5H), 2.01 - 2.12 (m,
25  2H), 2.28 (s, 3H), 3.04 (d, 2H), 3.17 (s, 3H), 3.51 (s, 3H), 3.58 (s, 2HD), 7.23 (d, 1H), 7.43 (dd, 1H),
7.47 -7.57 (m, 3H), 7.62 - 7.68 (m, 2H), 8.21 (s, 111).

LC-MS (Method 1): R, = 1.43 min; MS (ESIpos): m/z = 444 [M+H]".

Example 31A
30  Methyl cis-1-{[(5-bromo-2-methylphenyl)acetyl]amino}-4-

(methoxymethyl)cyclohexanecarboxylate



2.1 1.1 136.2 18 ethyl benzoate 2.6 1.4 159.2 19 naphthalene 3.6 2.1
128.2 3 1,2,4-trichl orobenzene 4.2 3.4 181.5 14 2, 6-di phenyl pyri di ne
4.9 4.6 231.3 5 triphenylamine 5.7 8.0 245.3 8 DDT 6.2 10.3 354.5 10

15 A formam de solution was used to determne the hold-up tinme. To
this end, 7 ng of formam de were dissolved in 10 m of nethanol. 100
pl of this stock solution were mxed with 500 pl of nethanol and 200
pl of water. OH3C

HN Br

., O
:Tr \CI |
- O

H,C

553 g (232 mmol) of methyl cis-1-amino-4-{methoxymethyl)cyclohexanecarboxylate

5 hydrochloride (described in WO 2007/048545, page 144) were dissolved in 200 ml of water, 39.0 g
(465 mmol) of sodium bicarbonate were added and the mixture was extracted repeatedly with ethyl
acetate. The combined organic phases were dried over magnesium sulphate, filtered and
concentrated. This gave 17.2 g of methyl cis-1-amino-4-(methoxymethyl)cyclohexanecarboxylate.

1.90 g (8.30 mmol} of (5-bromo-2-methylphenyl)acetic acid {described in EP 1791816 and WO

10 2006/29799) were dissolved in 3.5 ml (47.3 mmol) of thionyl chloride. The reaction mixture was
stirred at 80°C for 1 h and then concentrated. The residue was dissclved in 15 ml of acetonitrile.

2.52 g (18.2 mmol) of potassium carbonate were added to 2.00 g (9.94 mmol) of methyl cis-1-
amino-4-(methoxymethyl)cyclohexanecarboxylate in 20 ml of acetonitrile. With ice-cooling, the
solution of the acid chloride was added dropwise, and the mixture was stirred at room temperature

15  for 24 h. The mixture was then concentrated, the residue was taken up in water and extracted with
dichloromethane, and the combined organic phases were washed with 1N aqueous hydrogen
chloride solution and saturated aqueous sodium bicarbonate solution, dried over magnesium
sulphate, filtered and concentrated. This gave 3.11 g (91% of theory) of the title compound which

were reacted without further purification.

20
"H NMR (300 MHz, DMSO-d¢): 3 [ppm]= 1.07 - 1.29 (m, 2H), 1.47 - 1.66 (m, SH), 2.01 - 2.12 (m,
2H), 2.20 (s, 3H), 3.13 (d, 2H), 3.22 (s, 3H), 3.51 (s, 2H), 3.54 (s, 3H), 7.10 (d, 1H), 7.30 (dd, 1H),
741 (d, 1H), 8.22 (s, 1H).

LC-MS (Method 1): R, = 1.25 min; MS (ESIpos): m/z = 412 [M+H]".

25

Example 32A
Methyl 1-{[(4'-chloro-4-methylbiphenyl-3-yl)acetyl Jamino}-4-methoxy-4-

(trifluoromethyl)cyclohexanecarboxylate



Al'l solutions were chromatographed using. gflowrate of 1.00 m/mn.
20 Chromat ographi c conditions: HPLC systemMters Alliance HT 2790 W
det ect or DAD Waters 996 M5 detectorMs M cromass ZQ 25 HPLC

sof t wareMassLynx 4.1 from Waters - 70 - Col unmmSpheri sorb ODS 3 pm
4.6 x 60 mm Mobil e phasenet hanol + water w th 0.01M anmoni um acet ate
(0.77 g/litre) 75 + 25, pH 7.0 5|njectio° Nk umes: for mam de5 p.1

referencesb5 p.1 test substancel5 p. ot pr ot ocol : formam de,
ref erences, test substance 1, .test ., fonnam de,

e fas carried out in a
e\nol ecul ar mass, the

references. Eval uation ofgthe
di ode array detector (DAD) at> s

ked usi ng ¥he,downstream mass
ted. usi ng /i

identity of the test substdnce

15spectroneter. The HPLC run wa

Massl ynx 4.1. The | ogP/ D values were cal cuf ated

"POW Det er m nati on" (propriefary devel opnment). 20“ASRays for
determ ning nenbrane affinity | ogMA and protein bindihg
serum al bum n (HSA): Determ nation of nenbrane affinity and protein

bi ndi ng to human serum al bumin (HSA) was 25 carried out via Transi

technology _(literature: A _Loid|-Stahl hofen, A [Eckert, T. rtman

M Schott né1(94Jg &Fa"ﬁ“rﬁng}?i) @‘b{ﬂ%’gl@6*810(42@6%’75¥-4ﬁ*f1§w§?fp%thﬂ)cyclgﬁmecafgoxﬂate
l(3 co gne E gi atﬁmn@é«'il%mp Ilagd fxtmngsg\si.ﬁehﬁndﬁ)n oi‘-gﬁﬁﬁlﬂniln@f/éi‘&%ﬁrﬁgﬂé@ if)| ?ﬁsm of
eads i anet er - um coated with a | - r. .menbrane o .
phosphat i d§icBREmIcHENS: m%r?%n@f‘-@ 8@0909&(&#@&%@%@&1@% 2YVasgyly loride
al bumi n ( HEAhpHRE)| dissoBed fP5EIRL 6f aitNerohbBalepFMR 2aidd drbiavily ©teib Bolution, and
bi ndi ng constant, to HSA, the conmmercially avail ahl e TRANS] L

I nt est i nal MEJERFHBR MEHME LRSAUEEA Al FRYMCISHBFIAREF REushtid e RIS vasa mifHeswas
is a 96-weljluted &itRUichlofonithiahe afdhe WodahicNhEde Wi veddhddSwit hdwehsWhatubated sodium
Transil an ,%%n be used to determ ne MATransil and HSA-Tr ansi

bi ndi ng of PicAORRATSORESR 2Ry Btk aEpYSIet BEREBSHHS 261 EdH ik dRHeps spdium sulphate,

conpound, tHe@rghhRPhhde Wik bRerita@Mial@fhe ?rdd@&‘t/_w%fs ddell, WBik leSve 61810; (9846l0F theory) of
serve as reference angd are only 35filled with buffer pH 7.4. Five

further wefheditle 5HPRAUAC R YRiePOWAeT n vari ous i ncreasi ng

concentrations, the five remaining wells contain HSA-Transil in
various increasing concentrations. -71 - was gquantified against the
(of er ence S6rUE (AL DrBut |11 B MS Gl dBs i ng ( HPLC NG =

hi gh performance |iquid chromat ography/ nass spectronetry). This is
how t he i ndj vi dual steps of the assay were carried out: 5Fromthe
internaf sE¥amplesddstore, the active conpounds were delivered in a
96-vel | MI®ethbi s pl at e iis{[(4ti@brosdihdto ASmdBiIbiienll B facetzRdhin¥yed-nethoxy-4-
cont ai ned gQ pl of g 10 nmol sol ution of active conpound in DVBO

(di et hy!  StifpHensthdcycleifyangearbeyipe t e start (well Al) and at the

end of the plate (well H12) were filled with 30 pl of a 10 nunol
solution of warfarin in DVSO. Varfarin, whose nenbrane affinity and

bi nding to HSA is known, serves to cheg® RiSet her the neasurement 10

is correct. The nother plate was used A a daughter plate
vvithalto4000di|utionwi'r:han1" S er pH 7.4 and DVSO i n
a ratio of 1+1. The active cpnpe
2.5 pmol /litre, the volune Bk_4

20
20.50 g (80.32 mmol) of methyl 1-amino-4-methoxy-4-(triflucromethyl)cyclohexanecarboxylate
(Example 22A) and 8.13 g (80.32 mmol) of triethylamine were dissolved in 280 ml of
dichloromethane. 21.70 g (73.02 mmol) of (4'-chloro-3'-fluoro-4-methylbiphenyl-3-yl)acetyl
chloride (Example 4AA), dissolved in 280 ml of dichloromethane, were added dropwise to this



Using a Hami Iton pipetting robot M crolabypTAR the 96 active

conpounds fromthe daughter plate were divided onto 12 Transil plates
intotal. Fromeach well of the daughter plate, 12 tinmes 20 15gl were
renoved. The concentration of each well of the Transil plate was 0.25
Knol/litre, WhICh corresponds to a dilution of 1 to 10. The DVSO

cont ent wagolsagn, Fabtheirpackion MMM Was Sfinphal R JeIBRRENE YERRHEh dQF Worup: the
two m nut esixihideRasabiheve dith QlisHl RS HetRdne F HQ M RRRATAFHASE wh Fvadtled | @S hqueous
two m nutes and then centrifuged at 600 rotatlons per mnute for five
20 ni nut es SAYAEd srqian Picaigonagnoiutign and Wik aqiset Lo stiasib drioerig Aflsy drying over
super nat antodid® mlﬁﬁ?ehth\é’%l‘éanﬁfphﬁsla ad E@esitlateRlafd Bie PRIt Qvak UAGE TR phRETD5 ¢
to a separate mcrotitre ate. re, the supernatants of in each

case foor ﬁﬁa(h%ﬁtheow)&f%tﬁé?@l%%dwherseaow-iieér otitre plate, so that

at the end there were three pooled mcrotitre plates with in each

case 80 pl pefm§elehbon: ’RNd] 8Nmac My @skRIPAUNs Qneent.rati on of 62.5

nM per well. 25 Prior to quantification of the active conpounds by
HPLC- M5, an optim zation has to be carried out for each active
conpound wWeghgnRkR¥4nay of a single injection daughter ion and optinmum

el ectrical "voltages are determined. To this end, the |pett|n r obot
prepar éf aNEﬁththl on ofranstellffreHere- 3pﬂ&<tr@'4d?‘°ﬂ1y“tlbhcl}l?)l %ﬂgﬂcem@amlﬁo afrmethoxy-4-
acetonitrilk ﬁétﬁ\@gyﬁl@thgb@yc}éﬁ&ah&aﬁofﬂgtéo of 8 + 2 in a separate
mcrotitre platé his mcrotitre plate was neasured by HPLC- M5
using the software Di scovery Quant Optim ze from AB Sciex. The three
pooled mcrotitre plates were neasured CHPLE using the software
Di scovery Quant Anal yze from AB Sci ex. aphi c conditions:
H j RLC Seiex Ariple Quad

5500 mass spectrorret er (from AB Scibl) er LW Opt i on

! ry Quant Optim ze
Y

¥y Opt)i m zati on:
Col um: capillary 5Inject|or®vo in-> 80 pl/mn O
- 0.19 min ->80 ul/nin 0.20 - 0265 ninS 301.11/nin 0.66 - 0.7 mn ->
150 pl/mn 10Mobil e phase:AH-Capetonltnle + 0.05%formc acid B =
water + 0.05% formic acid isdcratic A°B 8 + 2 Anal ysis:

Col um: Poroshel | 120 SB-C18 2.7 pm 3 x 30 mm 151 nj ecti on vol unme: 2 pl

Fl ow rate: } 481/ @60 mnl}@})bﬂtﬁe %ﬁ%ﬁngfr&qlﬁa&p@ 1A @&@Hﬂwweﬂl 111 8.6m 10%@5 %mol) of

formc acid B = water + 05% formc acid 200 m n-> 95%
1.0 nin ->thogyhchlgndg, Bhe ﬁw%mw@w a8 STTsear SG G Prang. ﬂlfzn songgnyated. The

S% A, 95% Rsjde@ Wa@-ﬁis&)h%daﬂr 20 2013f %é'@omtﬁleg% Us A, (48%rEnbis QPﬁ&Eésﬁm%rb%nQe were

Determ nation of plasma protein binding by equilibriumdialysis
added to 3.10 g (13.4 mmol) of the compound from Example 23A in 30 ml of acetonitrile. With

ice-cooling, the solution of the acid chloride was added dropwise, and the mixture was stirred at
20  room temperature overnight. The mixture was then added to ice-water and extracted repeatedly
with dichloromethane, and the combined organic phases were washed repeatedly with 1N aqueous
hydrogen chloride solution and saturated aqueous sodium bicarbonate solution, dried over sodium
sulphate, filtered and concentrated. This gave 6.59 g (96% of theory) of the title compound which

were reacted without further purification.

25
'H NMR (300 MHz, DMSO-d;): & [ppm]= 1.32 - 1.49 (m, 2H), 1.54 - 1.66 (m, 2H), 1.70 - 1.91 (m,
4H), 2.29 (s, 3H), 3.09 (s, 3H), 3.14 (s, 2H), 3.20 (s, 3H), 3.52 (s, 3H), 3.57 (s, 2H), 7.24 (d, 1H),
7.46 - 7.56 (m, 2H), 7.58 - 7.74 (m, 3H), 8.27 (s, 1H).
LC-MS (Method 2): R, = 1.38 min; MS (ESIpos): m/z = 492 [M+H]".

30

Example 35A



The bi nding of test substances to plasnma-ggoteins is determ ned by
equilibriumdialysis by neans 30 of the Ht-dialysis apparatus
(96-well) nmade of Teflon and a sem per neabl e menbr ane (regenerated
cel lul ose, MACO 12-14K). This separates 150 p.1 each of a plasna side

and a buffer de (50 mM phosp er .
added in 2 c centrations (usuraita{it[g1 @‘1‘&53@@&%&% ylﬁég?%%%%aj' ﬁle%mxy4
and bi nds {(ethtxaswtryPeyotobexagecarbheylaimbound fracti on of the test
substance passes through the nenbrane a |s di stributed on either

side until equilibriumis established (@ >yapprox. 6-8 h at

37C). The substance concentration on t gi de and the plasma

side is determ ned by LC- M5 anal ysi es are
brought by dilution with buffer or e mgtrix (10%
@ bound)
Ot | eﬁngof t he ™ p0f f &2l and

pl asma) and then precipitated w
ity id recovery tests are run

fraction (fu) is cal culhfed
pl asma concentration. St abiq

concurrently as controls. In ad' tion, Yhe substance in buffer is

di al ysed 40agai nst buffer, €heck the nonspecific binding to
apparatus and nenbrane and establishment of - 73 - equilibrium

Because dubVheg 2Qdbambl oft(#ehbsivdhiethybiphssiH3eylaéetic heldpdEﬂsZﬁa%ﬁloAbian& Us
o det et m AR ESSEN DT s BPORR DSk rier T <P ShattRimgnre
cal cul at i owag$tirfed at 8})§Cddn‘| li hs:hﬂeliﬁn ooﬁceﬁmaned Tl desifneanad dipsalssien §tndlof hdeto;litrile
shoul d hav r.than 80% and t.h Qv sho

east 309 ShE PEGT PHED o BB BLARPYE B eEo 586 R bo Bl {Recinguna
10% as nodéwoatlxampd 24AGHA @.ml bf)WEmhﬁmlE(Hth G:tebaflmgj thel Bcr}gion&f e acid chlor1de was
Phar maeoki ne aranet.er Det er.mi pati on Ki

par anet er g d (J%ed% c{%e ar1dbsf-:t nél‘lr)](Cuere was it]ﬁre(? ?t at roomt t perat%rﬁgveénglﬂcﬂl 1x%u anwas then
the tesd sudn&bxamsthmmsﬂuapm taledl uplin de-saek melcbxframeﬂ ibpatediyorith dlchloromethane

i ntravenous nd_ f ntragastric a hcatio co

sol ubi 11 pertt ERCerBenRisrBl Wity SreeRrnrdioeilee HEbch afFORHhaReth cmorice
conpat i bl e santbmrdnd shtntatea\aqmms s@iilnm bicstboatd sxaﬂutloﬁh@qeﬂe&m sdinst aiphets, filtered
\é\ﬁ{ Esalpﬁjl ;g]%j(:} cgb;[;]lcenérﬁteg el'l}l%%ave %?0 m'ga?gn gle cé‘%grlaur}lldsa% Lgd:ial(%t(r%pelomert IHIX?I.*I’B whllch were
dog (15 m mgactedvithaut fudther gurifieatipni nts after the bolus injection, and
before gnd after the 15-m nute infusion, blood sanples of about

100- 15C]) were renoved via a catheter either fromthe jugular vein
(rat) or fmFMSmMemapm)eRauwmimMsx@g)pps)memmmaf.i n was added as
anticoagul ant to the bl ood sanples and they were stored in a
refrigerator until required for further processing. After

cent ri f ugaEixamplef36ahe sanples for 15 min at 25 3000 rpm an aliquot

of 100 ul aken from the super a l.as an ST

preci pi t at ﬁH{l/ addi ng 400 pul of cnlo [gﬂ][i{@ﬁg3r'm%E%lﬁlgﬁglpa\é?tégas%P?}t'%TethOxy'4'
The pr e6i pittiit@dmsthyiplyelshaxedeearbexyken- out at 20C overni ght, then
centrifuged again at 3000 rpmfor 15 min, before 150 pl of the clear
supernatant were renoved to determne the concentration. The anal ysis
was effected by neans of an Agilent 1200 HPLKE.Gystem with connected
LCMS/ MS detection. 30 Cal cul ation of the B aneters (using PK

cal cul ation software, e.g. W nNonLi n(n-u\). total plasna

cl earance of the test substanceF(l total bl ood

cl earance of the test substankc IS
CLpl asma*Cp/ Cb); Vss: appar eng-"stefg gt @ J
1/kg); 35 tl1l/2: half-life W|th|n a~specOfied inter vl (here:

termnal t1/2, in h); AUChonn: Ep&\ under the pl asma concentration
time profile fromtirre poi nt ﬂs o extrapolated to infinity divided by
the dose normalized for body weight (in kg*I/h); AUC(O-tn)norm

3.00 g (11.75 mmol) of methyl 1-amino-4-methoxy-4-(trifluoromethyl)cyclohexanecarboxylate
25 (Example 22A) and 1.19 g (11.75 munol) of triethylamine were dissolved in 40 ml of
dichloromethane. 2.65 g {10.69 mmol) of (5-bromo-2-methylphenyl)acetyl chloride (Example 3A),



- 75 - Xenograft nodel Xenograft nodels |pyimunosuppressed mce were
used to determne the antitunour activity in living organisnms. 5 To
this end, initially the maxi numtol erabl e dose (MID) was determ ned
using the foll ow ng protocol: Over a period of 3 weeks, a defined

dose of the test substance was administered daily orally to fenale ,
nude nice digarednind® phefl dehlogmeidaner #esnidded BIBPEESYO tiheplytios, aidcie reaction
were obser \&ﬁﬂurl-(lvéiaénh)éd fapfoofﬁ‘){ehﬁér‘aﬁﬁ/e @d&ﬁq@@@or"ﬁdrﬂ% thd RExtMERyWedluted with
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ani mal dyif gh@mﬂﬁ@n@ ped the @agaﬁ@rﬂhawa@sewasawdwmb BALSQES wat%mﬂl%bﬁﬁbonate

loss of noLQ.dhand i Lemal @k Btid Rid kabr WeingBler s&ﬁﬁ‘tﬁgﬁlﬁﬁz&e the organic
nodel s in which the test substances were adm nistered in their MID

or, if Pt whaseNes caspymidmnd theppradickwas driede Fiis spisrfofSeh Bt of thearpeof the title

hlghest doggmﬁﬂﬁga§py&gpggd&ornulated in the standard vehicle, and in
sone cases also In | ower doses were then used to determ ne the

antitunmour activity. Use was nade primarily of a prostate carci nona
model w th bﬂﬁﬁ?ﬁﬁmb@ Rengngjp S | e nude mice
(NVRI - nude (nu/nu) ﬂlgﬁ Taconﬂc &ng To thISIgﬁd 3 mllion
tumour cells (suspended in nedlun1+ Matrigel 1:1, flnal 0.1 mM) were

injecteg sggg%h%gqgusly into 20 the side of each aninmal. Wen the

tumour s exften an area of 20-30 mM®2, the mice were random zed

i nt o t her ap¥s.8g--blipBromecs- mhfévlamnyudshwmwﬁa(tréhloromw@wﬁeﬂrzeaﬁ*y%ééde@ﬁ@ﬁa one
continued until an average tunmour size of 130-160 m®2 had been

reached in the control group, which had only been given the vehicle

of the test substance, or in one of the trgadtgent groups, with tunour

area and body wei ght being nmeasured 2-3 t (9= eek. At this point
intime, the experinment was 25term natégl i K oups and the
prepared tunmours were wei ghed. The T as cal cul ated as
primary success paraneter using th on the—inal tunour

wei ght : nmean tunour wei ght inFthe HHaroup diyi ded by nean of

t he tunour weight in the vehi 3 group 304 Results: 4.1. Enzyne

assay Table 2 summarizes the results of the working exanples and
conparati ve exanples fromthe 35enzyne assays. For the exact

determ nation of the selectivity, measurenents of the inhibition of
ACCl1 a Al S rLm.n e

each nge gz%g (4&3? m%l%l) 0\?\?? ssmm teldl% 1d{3 %}e a%ggc? tg\lgggéé)t %equ{nfﬁtéfq‘nethyl cis-
series bei ngl (lisbemim ?.Hrtetiglmwl)aeesﬁ}asunol}f4-(mﬂdommdﬂy@cmtxanﬁcatﬁmeylﬁ@mxample
| C50 deter | Wi n |n ffICI n

qual i ty, baty o EhsHF LIk ENALPLERRAL' D Rl sBRIE WLl 30T for o
listed in nheit¢sabidrevork-hg tlmectodrtteacllonymnﬁretvhe pourkd tatd 309mlaifl ickE@ierwsd acidified
t he inhibiti Qan of det ed_as
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Exanpl €0Meas wilicarpat {mdlole pRaseplaaxare/clyl bmateégiémdnt)l Osdng gavb 513/ gl(p4AGC i Rory) of

1 C50 [] uno%l'{e]tltle compound.

'"H NMR (400 MHz, DMSO-d): & [ppm] = 1.40 - 1.50 (m, 2H), 1.58 - 1.72 (m, 2H), 1.77 - 1.86
(m, 2H), 1.86 - 1.96 (m, 2H), 2.07 (s, 3H), 2.12 - 2.28 (m, 1H), 7.14 (d, 1II), 7.19 (d, 1H), 7.33 (dd,
25 1H), 8.33 (s, 1H), 11.01 (s, 1H).

LC-MS (Method 3): R, = 1.18 min; MS (ESIpos): m/z = 406 [M+HJ".

Example 38A
30  11-(5-Bromo-2-methylphenyl)-12-hydroxy-1,4-dioxa-9-azadispiro[4.2.4.2]tetradec-11-en-10-one



Rati o | C50s ACC2/ ACCL (respective measureggnt) Selectivity ACCL vs.
ACC2 (nmean of the individual neasurenents standard deviation)
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1.92 g (17.08 mmol) of potassium tert-butoxide were added to 3.64 g (8.54 mmol) of methyl 8-
{[(5-bromo-2-methylphenyl)acetyl]amino}-1,4-dioxaspiro[4.5]decane-8-carboxylate (Example
27A) in 43 ml of N,N-dimethylformamide. The reaction mixture was stirred at 80°C for 30
minutes. For work-up, the cold reaction mixture was poured into 500 ml of ice-water and acidified
to pH = 4 with aqueous hydrochloric acid. The crude product was filtered off. Drying gave 2.49 g
(74% of theory) of the title compound which was used without further characterization in the next

step.

Example 39A
3-(5-Bromo-2-methylphenyl)-4-hydroxy-1-azaspiro[4.5]dec-3-ene-2,8-dione

0 H,C

HN

/

Br
0 OH

192 mg (1.01 mmol) of 4-toluenesulphonic acid monchydrate were added to 2.49 g (6.32 mmol) of
11-(5-bromo-2-methylphenyl)-12-hydroxy-1,4-dioxa-9-azadispiro[4.2.4.2]tetradec-11-en-10-one

(Example 38A) in 26 ml of acetone and 13 ml of water. The reaction mixture was stirred at 80°C
overnight. For work-up, the cold reaction mixture was diluted with water and acetone was removed
on a rotary evaporator. The precipitated crude product was extracted with ethyl acetate. The
organic phase was washed with saturated aqueous sodium chloride solution, dried over sodium

sulphate and concentrated under reduced pressure. Drying gave 1.97 g (89% of theory) of the title

compound.

'"H NMR (400 MHz, DMSO-de): & [ppm] = 1.68 - 1.78 (m, 2H), 2.09 (s, 3H), 2.21 - 2.34 (m, 4H),
2.64 -2.78 (m, 2H), 7.15 (d, 1H), 7.23 (d, 1H), 7.35 (dd, 1H), 8.53 (s, 1H), 11.12 (s, 1H).

LC-MS (Method 3): R, = 0.87 min; MS (ESIpos): m/z = 352 [M+HJ".

Example 40A
(51,81r)-3-(5-Bromo-2-methylphenyi)-4,8-dihydroxy-8-{trifluoromethyl)-1 -azaspiro[4.5]dec-3-en-2-
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521 mg (1.60 mmol) of caesium carbonate and 975 mg (6.85 mmol) of
(trifluoromethyl)trimethylsilane were added to 400 mg (1.14 mmol) of 3-(5-bromo-2-
methylphenyl)-4-hydroxy-1-azaspiro[4.5]dec-3-ene-2,8-dione (Example 39A) in 8.3 ml of N,N-
dimethylformamide. The reaction mixture was stirred at room temperature for three hours.
Subsequently, the mixture was diluted with water, acidified to pH = 4.5 with aqueous citric acid
and extracted with ethyl acetate. The organic phase was washed with water, dried over sodium
sulphate and concentrated under reduced pressure. The residue was dissolved in 5 ml of
tetrahydrofuran, 1 ml of 4N aqueous hydrochloric acid was added and the mixture was stirred at
room temperature for one hour and then diluted with water. The crude product was extracted with
ethyl acetate and the organic phase was dried over sodium sulphate. Following concentration under
reduced pressure, the residue was purified by chromatography on silica gel (mobile phase:
hexane/ethyl acetate gradient). Evaporation and drying gave 367 mg (76% of theory) of the title

compound.

'"H NMR (400 MHz, methanol-d,): & [ppm] = 1.39 - 1.50 (m, 2H), 1.84 - 1.98 (m, 4H), 2.15 (s,
3H), 2.30 - 2.43 (m, 2H), 7.15 (d, 1H), 7.27 (d, 1H), 7.34 (dd, 1H).

LC-MS (Method 1): R, = 0.96 min; MS (ESIpos): m/z = 420 [M+H]".

Example 41A
(5s,8s)-3-(5-Bromo-2-methylphenyl)-4-hydroxy-8-(methoxymethyl)-1-azaspiro[4.5]dec-3-en-2-one

O H,C

HN

vt/

O
HSC/ OH Br
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1.69 g (15.1 mmol) of potassium tert-butoxide were added to 3.11 g (7.54 mmol) of the compound
from Example 31A in 11 ml of N,N-dimethyiformamide. The reaction mixture was heated at 80°C
for 15 minutes. After cooling, the mixture was concentrated, the residue was taken up in water, 1N
aqueous hydrogen chloride solution was added dropwise and the mixture was stirred for 0.5 h. The
precipitate was filtered off with suction, washed with water and dried. This gave 2.83 g (96% of
theory) of the title compound.

'"H NMR (300 MHz, DMSO-dg): & [ppm]= 1.22 - 1.44 (m, 4H), 1.46 - 1.63 (m, 1H), 1.65 - 1.75 (m,
2H), 1.80 - 1.85 (m, 2H), 2.11 (s, 3H), 3.15 (d, 2H), 3.23 (s, 3H), 7.17 (d, 1H), 7.22 (d, 1H), 7.36
(dd, 1H), 8.16 (s, 1H), 10.89 (s, 1H).

LC-MS (Method 1): R, = 1.05 min; MS (ESIpos): m/z = 380 [M+H]".

Example 42A
3-(5-Bromo-2-methylphenyl}-4-hydroxy-8-methoxy-8-(trifluoromethyl)-1-azaspiro[4.5]dec-3-en-

2-one

O H.C
HN

OH Br
0]
H,C”
2.26 g (20.16 mmol) of potassium tert-butoxide were added to 4.70 g (10.08 mmol) of methyl 1-
{[(5-bromo-2-methylphenyl)acetyl]lamino} -4-methoxy-4-(trifluoromethyl)cyclohexanecarboxylate
(Example 36A) in 50 ml of N,N-dimethylformamide. The reaction mixture was stirred at 80°C for
60 minutes. For work-up, the cold reaction mixture was poured into 800 ml of ice-water and

acidified with aqueous hydrochloric acid. The crude product was filtered off and dried. This gave
3.68 g (84% of theory) of the title compound as a beige powder.

'H NMR (400 MHz, methanol-d,): § [ppm] = 1.39 - 2.45 (m, 11H), 3.42 - 3.46 (m, 3H), 7.12 - 7.18
(m, 1H), 7.25 - 7.29 (m, 1H), 7.32 - 7.38 (m, 1H).
Comparative examples:

for Working Example 1-1
V.1-a ( = compound of Table 1, row 20, p. 40 of W(0O10/063378)
(51,8r)-3-(4'-Chloro-4-methylbiphenyl-3-y1)-4-hydroxy-8-methoxy-8-methyl-1-azaspiro[4.5]dec-3-



6 0.104 2.51 24 V.1l-a 7 0.213 3.36 16.28.2 8.5 8 0.137 2.75 20
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en-2-one

Cl

Under nitrogen 2.18 g (19.4 mmol) of potassium tert-butoxide were added to 7.83 g (17.6 mmol) of

the compound from Example 25A in 75 mi of N,N-dimethylformamide. The reaction mixture was

5  stirred at room temperature for 15 minutes. The mixture was then concentrated, the residue was
taken up in ice-water and acidified with 1N aqueous hydrogen chloride solution, the mixture was
stirred for 30 minutes and filtered off with suction and the precipitate was washed with water and
dried. For further purification, the product was dissolved in 1N aqueous sedium hydroxide solution,

the mixture was filtered, and the product was precipitated by acidification with aqueous 1 N

10 hydrochloric acid, washed with water, filtered off and dried. This gave 4.78 g (65% of theory) of

the title compound.

'"H NMR (400 MHz, DMSO-dg): & [ppm]= 1.09 (s, 3I0), 1.12 - 1.20 (m, 2H), 1.60 - 1.71 (m, 2H),
1.71 - 1.80 (m, 2H), 2.04 - 2.14 (m, 2H), 2.18 (s, 3H), 3.10 (s, 31), 7.30 (d, 1H), 7.34 (d, 1H), 7.46
15 -7.52 (m, 3H), 7.62 - 7.68 (m, 2H), 8.15 (s, 1H), 10.79 (s, 1H).

LC-MS (Method 2): R, = 1.23 min; MS (ESIpos): m/z =412 [M+H]".

V.1-b
(55,8s)-3-(4'-Chloro-4-methylbiphenyl-3-yl}-4-hydroxy-8-(trifluoromethyl)-1-azaspiro[4.5]dec-3-
20  en-2-one
0 H,C

HN
0”.”/
F OH
F
F (D

Cl

3.05 g (27.18 mmol) of potassium tert-butoxide were added to 6.36 g (13.59 mmol) of methyl cis-
1-{[(4'-chloro-4-methylbiphenyl-3-yl}acetylJamino} -4-(trifluoromethyl)cyclohexanecarboxylate
(Example 26A) in 68 ml of N,N-dimethylformamide. The reaction mixture was stirred at 80°C for
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60 minutes. For work-up, the cold reaction mixture was poured into 800 ml of ice-water and
acidified with aqueous hydrochloric acid. The crude product was filtered off, dried and purified by
chromatography on silica gel (hexane/ethyl acetate gradient). Evaporation gave 4.1 g (69% of
theory) of the title compound.

'H NMR (400 MHz, DMSO-dy): 8 [ppm] = 1.40 - 1.55 (m, 2H), 1.58 - 1.77 (m, 2H), 1.78 - 2.02
(m, 4H), 2.15 (s, 3H), 2.17 - 2.30 (m, 1H), 7.27 (d, 1H), 7.32 (d, 1H), 7.42 - 7.51 (m, 3H), 7.58 -
7.66 (m, 21), 8.29 (s, 1H), 10.90 (s, 1H).

LC-MS (Method 1): R, = 1.32 min; MS (ESIpos): m/z = 436 [M+H]".
V.l

(5r,8r)-3-(4"-Chloro-4-methylbiphenyl-3-y1)-4,8-dihydroxy-8-(trifluoromethyl)-1-azaspiro[4.5]dec-

3-en-2-one

Cl

Under argon, 24 mg (0.030 mmol) of dichloro{1,1'-
bis{diphenylphosphino)ferrocene]palladium/dichloromethane complex were added to 125 mg (0.30
mmol) of (51,8r)-3-(5-bromo-2-methylphenyl)-4,8-dihydroxy-8-(trifluoromethyl)-1-
azaspiro[4.5]dec-3-en-2-one (Example 40A) in 13 ml of degassed 1,2-dimethoxyethane. The
mixture was stimed at room temperature for 5 minutes, and 70 mg (0.45 mmol) of (4-
chlorophenyl)boronic acid and a solution of 339 mg (1.04 mmol) of caesium carbonate in 815 pl of
degassed water was then added. The reaction mixture was heated in a closed vessel under
microwave irradiation at 150°C for 10 minutes. Afier cooling, 100 ul of concentrated aqueous
hydrogen chloride solution were added to the reaction, and the mixture was concentrated under
reduced pressure. The residue was taken up in dichloromethane and washed with aqueous 5%
strength citric acid (pH = 4.0 - 4.5) and water. The organic phase was dried over sodium sulphate
and concentrated by evaporation. The crude product was purified by chromatography on silica gel

(mobile phase: hexane/ethyl acetate gradient) and by HPLC chromatography (C18 phase, mobile
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phase: water/acetonitrile gradient/0.1% formic acid), giving 17.4 mg (13% of theory) of the title

compound.

'H NMR (400 MHz, methanol-d,): & [ppm] = 1.41 - 1.53 (m, 2H), 1.85 - 2.01 (m, 4H), 2.24 (s,
3H), 2.33 -2.46 (m, 2H), 7.32 (d, 1H), 7.35 - 7.42 (m, 3H), 7.46 (dd, 1H), 7.58 (“d”, 2H).

LC-MS (Method 1): R, = 1.19 min; MS (ESIpos): m/z = 452 [M+H]".
for Working Example 1-2
V.2-a ( = compound of Table 2, row 10, p. 45 of WO10/063378)

(5r,8r)-3-(4'-Chloro-3'-fluoro4-methylbiphenyl-3-y1)-4-hydroxy-8-methoxy-8-methyl-1-

azaspiro[4.5]dec-3-en-2-one

O H,G

HI
Ny
H,C
OH
Q F
3

H,C
Cl

\
Onn

Under nitrogen 6.22 g (55.4 mmol} of potassium tert-butoxide were added to 23.5 g (50.4 mmol) of
the compound from Example 28A in 250 ml of N,N-dimethylformamide. The reaction mixture was
stirred at room temperature for 15 minutes. The mixture was then concentrated, the residue was
taken up in water and acidified with 1N aqueous hydrogen chloride solution, the mixture was
stirred for 30 minutes and filtered off with suction and the precipitate was washed with water and

dried. This gave 21.4 g (about 90% pure, 89% of theory) of the title compound.

"H NMR (300 MHz, DMSO-dg): & [ppm]= 1.08 (s, 3H), 1.10 - 1.22 (m, 2H), 1.56 - 1.81 (m, 4H),
1.99 - 2.14 (m, 2H), 2.19 (s, 3H), 3.10 (s, 3H), 7.29 (d, 1H), 7.40 (d, 1H), 7.46 - 7.56 (m, 2K, 7.60
- 7.72 (m, 2H), 8.05 (s, 1H), 10.86 (s, 1H).

LC-MS (Method 1): R, = 1.25 min; MS (ESIpos): m/z = 430 [M+H]".

V.2-b

(5s,85)-3-(4'-Chloro-3'-flucro-4-methylbiphenyl-3-yl)-4-hydroxy-8-(trifluoromethyl)-1-

azaspiro[4.5]dec-3-en-2-one
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Under argon, 1.01 g (1.24 mmol}) of dichloro[1,1'-
bis(diphenylphosphino)ferrocene]palladium/dichloromethane complex were added to 5.00 g (12.4
mmol) of the compound from Example 37A in 500 ml of degassed 1,2-dimethoxyethane. The
5  mixture was stirred at room temperature for 5 minutes, and 3.24 g (18.5 mmol) of (4-chloro-3-
fluorophenyl)boronic acid and a solution of 14.1 g (43.3 mmol) of caesium carbonate in 30 ml of
degassed water was then added. The reaction mixture was heated under reflux for 2 h. After
cooling, 10 ml of concentrated aqueous hydrogen chloride solution were added, the aqueous phase
was separated off, magnesium sulphate was added, the mixture was filtered through silica gel, the
10 filter cake was washed with ethyl acetate and the mixture was concentrated. Purification of the
crude product by chromatography on silica gel (mobile phase: hexane/ethyl acetate gradient) and

crystallization from ethyl acetate gave 2.48 g (44% of theory) of the title compound.

'"H NMR (300 MHz, DMSO-dg): 8 [ppm]= 1.45 - 1.57 (m, 2H), 1.62 - 1.79 (m, 2H), 1.81 - 2.05 (m,
15 4H), 2.19 (s, 3H), 2.20 - 2.33 (m, 1H), 7.32 (d, 1H), 7.41 (d, 1H), 7.49 - 7.58 (m, 2H), 7.64 (1, 1H),
7.70 (dd, 1H), 8.33 (s, 1H), 10.95 (s, 1H).

LC-MS (Method 1): R, = 1.34 min; MS (ESIpos): m/z = 454 [M+H]".

V.2-c
20 (5r,8r)-3-(4'-Chloro-3"-fluoro-4-methylbiphenyl-3-yl)-4,8-dihydroxy-8-(trifluoromethyl)-1-
azaspiro[4.5]dec-3-en-2-one

0 H,C

- A=)
F it

- OH
]
Under argon, 24 mg (0.030 mmol) of dichloro[1,1'-

25  bis(diphenylphosphino)}ferrocene]palladium/dichloromethane complex were added to 125 mg (0.30
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mmol) of (51,81r)-3-(5-bromo-2-methylphenyl)-4,8-dihydroxy-8-(trifluoromethyl)-1-
azaspiro[4.5]dec-3-en-2-one (Example 40A) in 13 ml of degassed 1,2-dimethoxyethane. The
mixture was stirred at room temperature for 5 minutes, and 78 mg (0.45 mmol) of (4-chloro-3-
fluorophenyl)boronic acid and a solution of 340 mg (1.04 mmol} of caesium carbonate in 815 pl of
degassed water was then added. The reaction mixfure was heated in a closed vessel under
microwave irradiation at 150°C for 10 minutes. After cooling, 100 pl of concentrated aqueous
hydrogen chloride solution were added to the reaction, and the mixture was concentrated under
reduced pressure. The residue was taken up in dichloromethane and washed with aqueous 5%
strength citric acid (pH = 4.0 - 4.5) and water. The organic phase was dried over sodium sulphate
and concentrated by evaporation. The crude product was purified by chromatography on silica gel

(mobile phase: hexane/ethyl acetate gradient), giving 68 mg (49% of theory) of the title compound.

'H NMR (300 MHz, methanol-d,): § [ppm] = 1.41 - 1.56 (m, 2H), 1.85 - 1.99 (m, 4H), 2.25 (s,
3H), 2.32 - 2.48 (m, 2H}, 7.10 - 7.25 (m, 1H), 7.34 (d, 1H), 7.40 (dd, 1H), 7.43 - 7.56 (m, 3H).

LC-MS (Method 1): R, = 1.19 min; MS (ESIpos): m/z = 470 [M+H]".

for Working Example 1-3
V.3-a (=V.1-a) = compound of Table 1, row 20, p. 40 of W0O10/063378

V.3-b
(5s,8s)-3-(4'-Chloro-4-methylbiphenyl-3-yl)-4-hydroxy-8-(methoxymethyl)-1-azaspiro{4.5]dec-3-

en-2-one

O H,C

J;”’/
O
- OH
&

Cl

5.26 g (46.9 mmol) of potassium tert-butoxide were added to 10.4 g (23.4 mmol) of the compound
from Example 30A in 35 ml of N,N-dimethylformamide. The reaction mixture was heated at 80°C
for 15 minutes. After cooling, the mixture was concentrated, the residue was taken up in water and
the solution was added dropwise to 2N aqueous hydrogen chloride solution. The precipitate was

filtered off with suction, washed with water and dried. This gave 9.3 g of the title compound.



(respective neasurenent) Selectivity ACClsys. ACC2 (nmean of the

I ndi vi dual neasurenents standard deviation) 1-3 1 2 1 1 0.165 0.146
8 .08 6.55 49.0 44.9 47.0 2.1 1 0.108 3.13 28.9 2 0.182 3.93
21.6 3 0.132 -

' NMR (300 MHz, DMSO-dg): § [ppm]= 1.21 - 1.47 (m, 4H), 1.48 - 1.64 (m, 1H), 1.65 - 1.78 (m,
2H), 1.81 - 1.97 (m, 2H), 2.18 (5, 3H), 3.16 (d, 2H), 3.24 (s, 3H), 7.30 (d, 1H), 7.34 (d, 1H), 7.44 -
7.53 (m, 3H), 7.61 - 7.68 (m, 2H), 8.13 (s, 1H), 10.77 (s, 1H).

LC-MS (Method 3): R, = 1.25 min; MS (ESIpos): m/z = 412 [M+H]".
5  The substance was disclosed as isomer mixture as Example I-1-a-5 of WO 07/048545.

for Working Example 1-4
V.4-a ( =V.2-a) = compound of Table 2, row 10, p. 45 of WO10/063378)

10 V.4-b

(5s,8s)-3-(4'-Chloro-3'-fluoro-4-methylbiphenyl-3-yl)-4-hydroxy-8-(methoxymethyl)-1-

azaspiro[4.5]dec-3-en-2-one

O H,C

i)
H3C/O OH
O F

Ci

15
Under argon, 1.10 g (6.31 mmol) of (4-chloro-3-fluorophenyl)boronic acid and a solution of 6.00 g
(18.4 mmol) of caesium carbonate in 13 ml of degassed water was added to 2.00 g (5.26 mmol) of
the compound from Example 41A and 215 mg (0.26 mmol) of dichloro[l,1-
bis(diphenylphosphino)ferrocene]palladium/dichloromethane complex in 213 ml of degassed 1,2-

20  dimethoxyethane. The reaction mixture was heated under reflux for 2 h. After cooling, 2.5 ml of
concentrated aqueous hydrogen chloride solution and sodium sulphate were added, the mixture was
filtered through silica gel and sodium sulphate, the filter cake was washed with ethyl acetate and
the filtrate was concentrated. The crude product was purified by chromatography on silica gel
(mobile phase: hexane/ethyl acetate gradient). The product was then stirred with aqueous sodium

25  bicarbonate solution, acidfied with concentrated aqueous hydrogen chloride solution, filtered off

with suction, washed with water and dried. This gave 1.50 g (65% of theory) of the title compound.

'"H NMR (300 MHz, DMSO-dg): § [ppm]= 1.21 - 1.47 (m, 4H), 1.48 - 1.64 (m, 1H), 1.65 - 1.78 (m,
2H), 1.81 - 1.97 (m, 2H), 2.19 (s, 3H), 3.16 (d, 2H), 3.24 (s, 3H), 7.31 (d, 1H), 7.40 (d, 1H), 7.48 -
30 7.57 (m, 2H), 7.60 - 7.74 (m, 2H), 8.13 (s, 1H), 10.79 (s, 1 H).



4.54 34.4 4
7
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0.
0.213 3.36 15.7 28.2 8.5 8 0.137 2.75
LC-MS (Method 1): R, = 1.26 min; MS (ESIpos): m/z = 430 [M-+H]".

Table V gives an overview of the comparative examples which the applicant considers to be the

closest prior art

5

Tab. V

Ex. Structure/Name Disclosed in

Table 1, row 20, p. 40 of
V.l-a
WO10/063378
V.1-b
V.l
Table 2, row 10, p. 45 of
V.2-a WO10/063378
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12 0.147 5.14 35.1 13 0.158 5.20 33.0

10 0.081 2.86035.2 11 0.091 3.32 36.5

Ex.

Structure/Name

Disclosed in

V.2-b

V.3-a

Table 1, row 20, p. 40 of
WQO10/063378

V.3-b

V.4-a

Table 2, row 10, p. 45 of
WO10/063378

V.4-b
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Working examples:

Example 1-1
(51,8r)-3-(4'-Chloro-4-methylbiphenyl-3-yl)-4-hydroxy-8-methoxy-8-(trifluoromethyl)-1-

5  azaspiro[4.5]dec-3-en-2-one

Ci

3.07 g (27.31 mmol) of potassium tert-butoxide were added to 6.80 g (13.66 mmol) of methyl 1-
10 {[(4'-chloro-4-methylbiphenyl-3-yl)acetyl]amino}-4-methoxy-4-
(trifluoromethyl)cyclohexanecarboxylate (Example 32A) in 68 ml of N,N-dimethylformamide. The
reaction mixture was stirred at 80°C for 60 minutes. For work-up, the cold reaction mixture was
poured into 1500 ml of ice-water and acidified with aqueous hydrochloric acid. The crude product
was filtered off, dried and pre-purified by chromatography (column: Chiralpak IA 5 pm, 250x30
15  mm; hexane/ethanol gradient in the presence of 0.1% formic acid). Concentration by evaporation

and crystallization from diethyl ether gave 3.57 g (56% of theory) of the title compound.

'"H NMR (300 MHz, DMSO-dg): 8 [ppm] = 1.25 - 1.41 (m, 2H), 1.83 - 1.99 (m, 4H), 2.00 - 2.14
(m, 2H), 2.15 (s, 3H), 3.34 (s, 3H), 7.28 (d, 1H), 7.32 (d, 1H), 7.42 - 7.51 (m, 3H), 7.58 - 7.67 (m,
20 2H), 8.41 (s, 1H), 10.98 (s, 1H).

LC-MS (Method 1): R;= 1.31 min; MS (ESIpos): m/z = 466 [M+H]".
Example 1-2

25 (5r1,8r)-3-(4'-Chloro-3"-fluoro-4-methylbiphenyl-3-yl}-4-hydroxy-8-methoxy-8-(trifluoromethyl)-1-

azaspiro[4.5]dec-3-en-2-one
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Under argor, 67.70 mg (0.083 mmol) of dichlorof1,1'-
bis(diphenylphosphino)ferrocene]palladium/dichloromethane complex were added to 300.00 mg
(0.6 mmol) of 3-(5-bromo-2-methylphenyl)-4-hydroxy-8-methoxy-8-(trifluoromethyl)-1-
azaspiro[4.5]dec-3-en-2-one (Example 42A) in 28 ml of degassed 1,2-dimethoxyethane. The
mixture was stirred at room temperature for 5 minutes, and 216.83 mg (1.24 mmol} of (4-chloro-3-
fluorophenyl)boronic acid and a solution of 945.40 mg (2.90 mmol) of caesium carbonate in 1 ml
of degassed water was then added. The reaction mixture was heated in a microwave at 150°C for
40 min, After cooling, 0.4 ml of concentrated aqueous hydrogen chloride solution was added, the
mixture was filtered, the precipitate was washed with dichloromethane and with methanol and the
combined organic phases were concentrated under reduced pressure. The crude product was pre-
purified by chromatography on silica gel (mobile phase: hexane/ethyl acetate gradient). Final
purification was by RP chromatography (mobile phase: water/formic acid/acetonitrile gradient).

This gave 43 mg (13% of theory) of the title compound.

"H NMR (400 MHz, DMSO-dg):  [ppm]= 1.27 - 1.39 (m, 2H), 1.85 - 1.99 (m, 4H), 2.00 - 2.13 (m,
2H), 2.16 (s, 3H), 3.34 (s, 3H), 7.29 (d, 1H), 7.38 (d, 1H), 7.45 - 7.54 (m, 2H), 7.57 - 7.70 (m, 2H),
8.36 (s, LH), 10.97 (s, 1H).

LC-MS (Method 1): R, = 1.34 min; MS (ESIpos): m/z = 484 [M+H]".

Alternatively, the target structure could be prepared as follows:

15.22 g (135.68 mmol) of potassium tert-butoxide were added to 35.00 g (67.84 mmol) of methyl
1-{[{4'-chloro-3'-fluoro-4-methylbiphenyl-3-yl)acetylJamino} -4-methoxy-4-
{trifluoromethyl)cyclohexanecarboxylate (Example 33A) in 350 ml of N,N-dimethylformamide.
The reaction mixture was stirred at room temperature for 30 minutes. For work-up, the cold
reaction mixture was poured into 8000 ml of ice-water and acidified with aqueous hydrochloric
acid. The crude product was filtered off, dried and pre-purified by silica gel chromatography
(dichloromethane/ethyl acetate gradient). The solid obtained was crystallized from diethyl ether.
This gave 9.33 g (28% of theory) of the title compound.
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Example 1-3
(5r,8r)-3-(4'-Chloro-4-methylbiphenyl-3-y1)-4-hydroxy-8-methoxy-8-(methoxymethyl)-1-

azaspiro[4.5]dec-3-en-2-one

O H,C
H
H,C 24 O
*o H OH
(2

Cl

Under nitrogen 148 mg (1.32 mmol) of potassium tert-butoxide were added to 570 mg (1.20 mmol)
of the compound from Example 35A in 5 ml of N,N-dimethylformamide. The reaction mixture was
stirred at room temperature for 15 minutes. The mixture was then concentrated, the residue was
taken up in ice-water and acidified with 1N aqueous hydrogen chloride solution, the mixture was
stirred for 30 minutes and filtered off with suction and the precipitate was washed with water and
dried. By two preparative HPLC [1. column: Chromatorex C18, 10 um, 125 mm x 30 mm; mobile
phase: water/acetonitrile gradient with addition of 0.1% formic acid; 2. column: Chiralpak IC,
5 um, 250 mm x 20 mm; mobile phase: hexane/ethanol = 80/20 with addition of 0.1% formic acid;
flow rate: 25 ml/min; temperature: RT], the diastereomers were separated. This gave 105 mg (20%

of theory) of the title compound.

"H NMR (300MHz, DMSO-dg): 8 [ppm]= 1.12 - 1.27 (m, 2H), 1.48 - 1.65 (m, 2H), 1.75 - 1.88 (m,
2H), 1.9 - 2.14 (m, 2H), 2.18 (s, 3H), 3.15 (s, 3H), 3.28 (m, SH), 7.30 (d, 1H), 7.34 (d, 1H), 7.4 -
7.54 (m, 3H), 7.61 - 7.69 (m, 2H), 8.10 (s, 1H), 10.83 (s, 1H).

LC-MS (Method 2): R, = 1.19 min; MS (ESIpos): m/z = 442 [M+H]".
Example 1-4

(51,81r)-3-(4'-Chloro-3'-fluoro-4-methylbiphenyl-3-yl)-4-hydroxy-8-methoxy-8-(methoxymethyl)-1-

azaspiro[4.5]dec-3-en-2-one
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Under nitrogen 1.64 g (14.7 mmol) of potassium tert-butoxide were added to 6.55 g (13.3 mmol) of
the compound from Example 34A in 60 ml of N,N-dimethylformamide. The reaction mixture was
stirred at room temperature for 15 minutes. The reaction mixture was then added to ice-water, 1N
aqueous hydrogen chloride solution was added dropwise until a pH of 1-2 had been reached, the
mixture was stirred for 30 minutes and filtered off with suction, the filter cake was washed with
water and the precipitate was dried. For further purification, the product was dissolved in IN
aqueous sodium hydroxide solution, precipitated by acidification with aqueous 1 N hydrochloric
acid, stirred for 30 minutes, washed with water, filtered off and dried. This gave 6.00 g (98% of
theory) of the title compound.

'{ NMR (300MHz, DMSO-dg): & [ppm]= 1.12 - 1.26 (m, 2H), 1.50 - 1.65 (m, 2H), 1.76 - 1.89 (m,
2H), 1.98 - 2.15 (m, 2H), 2.19 (s, 3H), 3.15 (s, 3H), 3.28 (s, 5H), 7.31 (d, 1H), 7.39 (d, 1H), 7.49 -
7.57 (m, 2H), 7.64 (t, 1H), 7.69 (dd, 1H), 8.14 (s, 1H), 10.82 (s, 1H).

LC-MS (Method 2): R, = 1.21 min; MS (ESIpos): m/z = 460 [M+H]".

3. Assays

3.1 Human ACC enzyme assays

The ACC1 and ACC2 inhibition data were obtained using the two assays described below. In most
cases, a common serial dilution series of the test substances was prepared for the two
measurements, and several substance plate copies were then made from this dilution series using a
384-well 50-nl capillary pipettor (Hummingbird™ from Genomics Sclutions). These were then in
each case used in the ACC1 and the ACC2 assay such that, for optimum comparibility, the two
enzyme inhibition measurements were carried out using copies of the same substance dilution

series.

Human ACC1 enzyme assay
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The hACCl-inhibitory activity of the substances of this invention was measured using the hACC1
assay described in the paragraphs below.

Essentially, the enzyme activity is measured by quantifying the adenosine diphosphate (ADP)
formed as a byproduct of the enzyme reactions using the ADP-Glo™ detection system from
Promega. In this test, initially the adenosine triphosphate (ATP) not consumed in the enzyme
reaction is converted quantitatively with an adenylate cyclase (““ADP-GLO reagent”) into cAMP,
the adenylate cyclase is then stopped and (“kinase detection reagent”™) the ADP formed is
subsequently converted into ATP, which is converted in a luciferase-based reaction into a glow
luminescence signal.

The enzyme used was C-terminally FLAG-tagged recombinant human ACC! (acetyl-coenzyme A
carboxylase alpha transcript variant 1) (GenBank Accession No. NM_198834), (amino acids 39 —
end), expressed in baculovirus-infected insect cells (Hi5) and purified by anti-FLAG affinity

chromatography.

For the assay, 50 nl of a 100-times concentrated solution of the test substance in DMSO were
pipetted into a white low-volume 384-well microtitre plate (Greiner Bio-One, Frickenhausen,
Germany), 2.5 ul of a solution of hACC] in assay buffer [S0 mM HEPES/NaOH pH 7.5, 2 mM
MgCl,, 2 mM potassium citrate, 12 mM NaHCO;, 2 mM dithiothreitol {DTT?}, 0.005% (w/v)
bovine serum albumin (BSA}] were added and the mixture was incubated for 15 min to allow
prebinding of the substances to the enzyme prior to the enzyme reaction. The enzyme reaction was
then started by addition of 2.5 ul of a solution of adenosine triphosphate (ATP, 100 uM =>final
concentration in 5 pl of assay volume: 50 pM) and acetyl-CoA (20 uM =>final concentration in 5
il assay volume: 10 uM) in assay buffer, and the resulting mixture was incubated at 22°C for the
reaction time of 45 min. The concentration of the hACC1 was adjusted to the respective activity of
the enzyme and set such that the assay was carried out in the linear range. Typical concentrations
were in the range of 1.75 ng/pl. The reaction was stopped by addition of 2.5 pul of the “ADP-GLO
reagent” (1:1.5-times diluted), and the resulting mixture was incubated at 22°C for 1 h to convert
the unreacted ATP completely into cAMP. 2.5 ul of the “kinase detection reagent” were then added
(1.2-times more concentrated than recommended by the manufacturer), the resulting mixture was
incubated at 22°C for 1 h and the luminescence was then measured using a suitable measuring
instrument (Viewlux or Topcount from Perkin-Elmer or Pherastar from BMG Labtechnologies).
The amount of light emitted was taken as a measure for the amount of ADP formed and thus for the
enzyme activity of the hACC]1. The data were normalized (enzyme reaction without inhibitor = 0%
inhibition, all other assay components but no enzyme = 100% inhibition). Usually, the test
substances were tested on the same microtitre plates at 10 different concentrations in the range

from 20 pM to 1 nM (20 uM, 6.7 uM, 2.2 pM, 0.74 uM, 0.25 uM, 82 nM, 27 nM, 9.2 nM, 3.1 nM
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20 Tab. 4 Exa
The hA C2-1nh1b1tory activity of the substances of this invention was measured using the hACC2

assay described in the paragraphs below,

Essentially, the enzyme activity is measured by quantifying the adenosine diphosphate (ADP)
10  formed as a byproduct of the enzyme reactions using the ADP-Glo™ detection system from

Promega. In this test, initially the adenosine triphosphate (ATP) not consumed in the enzyme

reaction is converted quantitatively with an adenylate cyclase (“ADP-GLO reagent”) into cAMP,

the adenylate cyclase is then stopped and (“kinase detection reagent”) the ADP formed is

subsequently converted into ATP, which is converted in a luciferase-based reaction into a glow

15  luminescence signal.

The enzyme used was C-terminally FLAG-tagged recombinant human ACC2 (acetyl-coenzyme A
carboxylase 2, GenBank Accession No. NP_001084), (amino acids 27 — end), expressed in
baculovirus-infected insect cells (Hi5) and purified by anti-FLAG affinity chromatography.

20 For the assay, 50 nl of a 100-times concentrated solution of the test substance in DMSO were
pipetted into a white low-volume 384-well microtitre plate (Greiner Bio-One, Frickenhausen,
Germany), 2.5 pl of a solution of hACC2 in assay buffer [50 mM HEPES/NaOH pH 7.5, 2 mM
MgCl,, 2 mM potassium citrate, 12 mM NaHCO;, 2 mM dithiothreitol (DTT), 0.005% (w/v)
bovine serum albumin (BSA)] were added and the mixture was incubated for 15 min to allow

25  prebinding of the substances to the enzyme prior to the enzyme reaction. The enzyme reaction was
then started by addition of 2.5 pl of a solution of adenosine triphosphate (ATP, 100 uM =>final
concentration in 5 pl of assay volume: 50 uM) and acetyl-CoA (20 uM =>final concentration in 5
ul assay volume: 10 uM) in assay buffer, and the resulting mixture was incubated at 22°C for the
reaction time of 45 min. The concentration of the hACC2 was adjusted to the respective activity of

30  the enzyme and set such that the assay was carried out in the linear re‘lnge. Typical concentrations
were in the range of 2 ng/pl. The reaction was stopped by addition of 2.5 pl of the “ADP-GLO
reagent” (1:1.5-times diluted), and the resulting mixture was incubated at 22°C for 1 h to convert
the unreacted ATP completely into cAMP. 2.5 pl of the “kinase detection reagent” were then added
(1.2-times more concentrated than recommended by the manufacturer), the resulting mixture was

35  incubated at 22°C for 1 h and the luminescence was then measured using a suitable measuring
instrument (Viewlux or Topcount from Perkin-Elmer or Pherastar from BMG Labtechnologies).

The amount of light emitted was taken as a measure for the amount of ADP formed and thus for the
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substagc?e? v\)ere tested on the same microtitre plates at 10 different concentrations in the range
from 20 pM to 1 nM (20 pM, 6.7 uM, 2.2 uM, 0.74 pM, 0.25 pM, 82 nM, 27 nM, 9.2 nM, 3.1 nM

5 and 1 nM, the dilution series were prepared before the assay based on the 100-times concentrated
solution by serial 1:3 dilutions) in two replications for each concentration, and the 1Cs, values were

calculated with a 4-parameter fit using an inhouse sofiware.

3.2  Cell assays
10
In accordance with the invention, the substances were tested in cell-based assays for the ability of
the substances of inhibiting tumour cell proliferation after a 96-hour incubation with the substance.
Cell viability was tested using the CellTiter-Glo® luminescent cell viability assay (Promega). The
cells were sown at a density of 2000-5000 cells/well (depending on the cell line) in 100 ul growth
15  medium on 96-well microtitre plates. For each cell line examined, cells were sown on a separate
plate to determine the luminescence at t = 0 hours and t = 96 hours. After overnight incubation at
37°C, the luminescence values for the t = O samples were determined. The dose plates for the t =96
hours points in time were treated with substances diluted with growth medium. The cells were then
incubated at 37°C for 96 hours, and the luminescence values for the t = 96 hours samples were then
20  determined. For data analysis, the t =0 values were subtracted from the t = 96 hours values for
treated and untreated samples. The differences in luminescence in per cent between substance-

treated samples and control values were used to determine the growth inhibition in per cent.

The substances were tested in the following cell lines which represent the stated indications in an

25  exemplary manner:

Cell line Source |Indication

MCE7 ATCC  |hormone receptor-positive breast carcinoma
KM12 INCI colorectal carcinoma

PC3 DMSZ  |androgen receptor-negative prostate carcinoma
H460 ATCC  |non-small-cell bronchial carcinoma

ATCC: American Type Culture Collection
NCI: National Cancer Institute
30  DMSZ: Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH

3.3  Analysis of the ACC1 expression in tumour tissue and normal tissue
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(human) 1- 3xtraction reagent (Invitrogen) and subsequent purification using the RNeasy mini kit (Qiagen).
5  Moreover, a DNase I (Qiagen} digestion was carried out to eliminate genomic DNA. For quality
control, the total RNA was analyzed with the aid of an RNA LabChip on an Agilent Bioanalyzer
2100 Platform (Agilent Technologies), and the RNA concentration was determined using the
Peqlab NanoDrop system. For hybridization, the one-cycle eukaryotic target labeling assay from
Affymetrix was used, and the array was then read on an AffymetrixGeneChip 3000 scanner
10 (Affymetrix). Evaluation and quality control were carried out using the Expressionist Pro 4.0

Refiner (GeneData) software.

3.4 Assays for determining the octanol/water distribution coefficient (logP/D)
membrane affinity (logMA) and
15 protein binding to human serum albumin (K4 HSA)

Assay for defermining the octanol/water distribution coefficient (logP/D);
The distribution coefficient octanol/water P or D is a key parameter for estimating membrane

20  penetration and permeability. It is defined as the ratio of the equilibrium concentrations of a

substance in the two-phase system octanol/water.

Coctanol

P/D =

Cwater

25 P =partition
D = distribution
c(octanol) = concentration of the substance in the octanol phase

c(water) = concentration of the substance in the aqueous phase

30 It isusually stated in form of the decadic logarithm (logP or logD).

logP describes the distribution behaviour of a substance exclusively present in its neutral form.
logD describes the distribution behaviour of a substance at a certain pH; depending on the
ionisation constant pKa of the substance, some of the substance may be present in ionic form, and

35 some in neutral form.
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The logP/D of the active compounds was determined using an isocratic HPLC method (HPLC =
high performance liquid chromatography) (literature: OECD Guideline for Testing of Chemicals
No. 117). The method is based on the correlation of the HPLC retention time of the test substance

to that of reference substances with known distribution coefficients.

The test substance was employed as a 10 mM solution in DMSO (DMSO = dimethyl sulphoxide).

10 pl of this solution were made up to 100 pl with a methanol/water mixture in a ratio of 7 + 3.

The nine reference substances were dissolved individually in methanol. The concentration is shown

in Table 1. 100 pl each of the stock solutions were added to an HPLC vial and mixed with 300 pl

of water.

Tab. 1

Reference substance log P Approximate Molar Stock sol.
retention time mass weighed in

[min] [mg/10 ml]

acetanilide 1.0 0.8 135.2 12

4-methylbenzyl alcohol 1.6 0.9 122.2 15

methyl benzoate 2.1 1.1 136.2 18

ethyl benzoate 2.6 1.4 150.2 19

naphthalene 3.6 2.1 128.2 3

1,2, 4-trichlorobenzene 4.2 34 181.5 14

2,6-diphenylpyridine 4.9 4.6 231.3 5

triphenylamine 5.7 8.0 2453 8

DDT 6.2 10.3 3545 10

A formamide solution was used to determine the hold-up time. To this end, 7 mg of formamide
were dissolved in 10 ml of methanol. 100 pl of this stock solution were mixed with 500 pl of
methanol and 200 ul of water.

All solutions were chromatographed using a flow rate of 1.00 ml/min.

Chromatographic conditions:

HPLC system Waters Alliance HT 2790
UV detector DAD Waters 996
MS detector MS Micromass ZQ

HPLC software MassLynx 4.1 from Waters
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Column Spherisorb ODS 3 pm 4.6 x 60 mm

Mobile phase methanol + water with 0.01M ammonium acetate (0.77
g/litre)
75 +25, pH 7.0

Injection volumes:

formamide Spul

references 5ul

test substance 15 pl

Injection protocol:

formamide, references, test substance 1, test substance 2, ..., formamide, references.

Evaluation of the retention times was carried out in a diode array detector (DAD) at 200-400 nm.
Via the molecular mass, the identity of the test substance was checked using the downstream mass

spectrometer.

The HPLC run was evaluated using the Waters software Masslynx 4.1.
The logP/D values were calculated using the software “POW Determination” (proprietary

development).

Assays for determining membrane affinity logMA and protein binding to human serum

albumin (HSA):

Determination of membrane affinity and protein binding to human serum albumin (HSA) was
carried out via Transil technology (literature: A. Loidl-Stahlhofen, A. Eckert, T. Hartmann, M.
Schéttner J Pharm Sci 90, 599-606 (2001)). Transil® (commercially available from Sovicell in
Leipzig, Germany) are glass beads (diameter 10 - 12 pm) coated with a double-layer membrane of

phosphatidylcholine {MA-Transil) or covalently attached human serum albumin {HSA-Transil).

To determine the logMA and the protein binding constant to HSA, the comimercially available
TRANSIL Intestinal Absorption & HSA Binding Combined Assay Kit was used. This is a 96-well
microtitre plate {96 well-MTP) which is filled with Transil and can be used to determine MA-
Transil and HSA-Transil binding of in each case eight active compounds. For each active
compound, the Transil plate provides a row of 12 wells. Two wells serve as reference and are only
filled with buffer pH 7.4. Five further wells contain MA-Transil in various increasing

concentrations, the five remaining wells contain HSA-Transil in various increasing concentrations.

To determine binding of an active compound to Transil, the supernatant of the wells with Transil
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was quantified against the reference solution without Transil via HPLC-MS coupling (HPLC-MS =
high performance liquid chromatography/mass spectrometry).

This is how the individual steps of the assay were carried out:

From the internal substance store, the active compounds were delivered in a 96-well MTP. This
plate is referred to as mother plate. Each well contained 30 pl of a 10 mmol solution of active
compound in DMSQO (dimethyl sulphoxide). Two wells at the start (well Al}) and at the end of the
plate (well H12) were filled with 30 pl of a 10 mmol solution of warfarin in DMSO. Warfarin,
whose membrane affinity and binding to HSA is known, serves to check whether the measurement
is correct. The mother plate was used to prepare a daughter plate with a 1 to 4000 dilution with a
mixture of buffer pH 7.4 and DMSO in a ratio of 1+1. The active compound concentration of each
well was 2.5 umol/litre, the volume of each well was 400 pl.

Using a Hamilton pipetting robot Microlab STAR, the 96 active compounds from the daughter
plate were divided onto 12 Transil plates in total. From each well of the daughter plate, 12 times 20
pl were removed. The concentration of each well of the Transil plate was 0.25 pmol/litre, which

corresponds to a dilution of 1 to 10. The DMSQO content was 5%.

The filled Transil plates were each resuspended for two minutes, then allowed to stand at room
temperature for at least two minutes and then centrifuged at 600 rotations per minute for five
minutes. The pipetting robot was then used to remove 20 ul of supernatant from each well of the
Transil plate and to transfer these to a separate microtitre plate. Here, the supernatants of in each
case four Transil plates were pooled in a microtitre plate, so that at the end there were three pooled
microtitre plates with in each case 80 pl of solution and an active compound concentration of 62.5

nM per well.

Prior to quantification of the active compounds by HPLC-MS, an optimization has to be carried out
for each active compound where by way of a single injection daughter ion and optimum electrical
voltages are determined. To this end, the pipetting robot prepared a dilution of the mother plate of 1
to 10 000 000 in an acetonitrile/water mixture in a ratio of 8 + 2 in a separate microtitre plate.

This microtitre plate was measured by HPLC-MS using the software Discovery Quant Optimize
from AB Sciex. The three pooled microtitre plates were measured by HPLC-MS using the software
Discovery Quant Analyze from AB Sciex.

Chromatographic conditions:

HPLC-MS system: Agilent 1200 Rapid resolution HPLC
Sciex Triple Quad 5500 mass spectrometer (from AB Sciex)
PAL Autosampler DLW Option

Software: Analyst 1.4 (from AB Sciex)



4.6 Pharnmacoki netic paranmeters 5 Pharnacokpnetic paraneters obtained
fromrats. Table 6 shows the phannacol ci netic paraneters obtained
fromrats. Tab. 6 Exanple CLoasma [1/h/kg] CLbiood [1/h/kg] t V2 [h]
Vss [1/kg] F[%4 1-1 0.006 0.011 103 0.85 163 V.1-a 0.009 - 28 0.3 83
V.l-b-- - - Vol - Discovery Quant Optimize (from AB Sciex)

Discovery Quant Analyze (from AB Sciex)

Optimization:
Column: capillary
5 Injection volume: 5ul
Flow rate: 0 min -> 80 pl/min

0-0.19min -> 80 pl/min
0.20 — 0.65 min-> 30 pl/min
0.66 — 0.7 min -> 150 ul/min
10  Mobile phase: A = acetonitrile + 0.05% formic acid
B = water + 0.05% formic acid

isocratic AAB8 +2

Analysis:

Column: Poroshell 120 SB-C18 2.7 pm 3 x 30 mm
15  Injection volume: 2 ul

Flow rate: 1 ml/min:

Mobile phase: gradient

A = acetonitrile + 0.05% formic acid
B = water + 0.05% formic acid
20 0 min > 05% A, 5%B
0-1.0min ->5% A, 95% B increasing in a linear manner
1.0-22min -> 5% A, 95% B isocratic
2.21 -2.3 min ->95% A, 5% B isocratic

25
3.5 Determination of plasma protein binding by equilibrium dialysis

The binding of test substances to plasma proteins is determined by equilibrium dialysis by means
30  ofthe Hi-dialysis apparatus (96-well) made of Teflon and a semipermeable membrane (regenerated
cellulose, MWCO 12-14K). This separates 150 ul each of a plasma side and a buffer side (50 mM
phosphate buffer). The test substance is added in 2 concentrations (usually 3 and 0.3 pM) to the
plasma side and binds to plasma proteins. The unbound fraction of the test substance passes
through the membrane and is distributed on either side until equilibrium is established (after
35 approx. 6-8 h at 37°C). The substance concentration on the buffer side and the plasma side is
determined by LC-MS analysis. For this, both sides are brought by dilution with buffer or plasma
to the same matrix (10% plasma) and then precipitated with methanol. The free (unbound) fraction
(fu) is calculated from the quotient of the buffer and plasma concentration. Stability tests and
recovery tests are run concurrently as controls. In addition, the substance in buffer is dialysed

40  against buffer, to check the nonspecific binding to apparatus and membrane and establishment of
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0.029 0.039 65 2.4 131 V.2-a 0.633 - 33 0.51 71 V.2-b - -
- - - _ 1-30.002 0.005 79 0.29 68 V.3-a 0.009 -

equilibrium. Because during incubation the osmotic pressure of the plasma proteins leads to
dilution of the plasma (volume shift), this possible error is determined by weighing blank plasma
samples and is included in the calculation of fu. Establishment of equilibrium and plasma stability
should have a value not lower than 80% and the recovery should be at least 30%. A free fraction of
<1% is regarded as high, between 1 and 10% as moderate and >10% as low plasma protein

binding.
3.6 Pharmacokinetic parameters

Determination of the pharmacokinetic parameters of a test substance in the rat and in the

dog

For this, the test substances were applied in dissolved form both for intravenous, and for
intragastric application, wherein compatible solubilizers such as PEG400 and/or ethanol were used

in a compatible amount.

Intravenous administration:

The test substances were applied at a dose 0of 0.1 - 1 mg/kg, Administration was as a bolus injection
in the male rat and as an infusion in the female dog (15 min). At various time points after the bolus
injection, and before and after the 15-minute infusion, blood samples of about 100-150 pl were
removed via a catheter either from the jugular vein (rat) or from the saphenous vein (dog).
Lithium-heparin was added as anticoagulant to the blood samples and they were stored in a
refrigerator until required for further processing. After centrifugation of the samples for 15 min at
3000 rpm, an aliquot of 100 pl was taken from the supernatant (plasma) and was precipitated by
adding 400 pl of cold ACN or methanol (absolute). The precipitated samples were frozen-out at
20°C overnight, then centrifuged again at 3000 rpm for 15 min, before 150 pl of the clear
supernatant were removed to determine the concentration. The analysis was effected by means of

an Agilent 1200 HPLC system with connected LCMS/MS detection.

Calculation of the PK parameters (using PK calculation sofiware, e.g. WinNonLin®): CLplasma:
total plasma clearance of the test substance (in 1*kg/h); CLblood: total blood clearance of the test
substance (in *kg/h),
where (CLblood = CLplasma*Cp/Cb); Vss: apparent steady-state distribution volume (in l/kg);
t1/2: half-life within a specified interval (here: terminal t1/2, in h); AUCnorm: area under the
plasma concentration time profile from time point zero extrapolated to infinity divided by the dose

normalized for body weight (in kg*l/h); AUC(O-tn)norm: integrated area under the plasma
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from time point zero unii last time point at WLICl a plasma
concentration was measurable, divided by the dose normalized for body weight (in kg*1/h); Cmax:
maxinum concentration of the test substance in the plasma (in pg/l); Cmax,norm: maximum
concentration of the test substance in the plasma divided by the dose normalized for body weight

(in kg/1); Cb/Cp: ratio of the blood to plasma concentration distribufion.
Intragastric administration:

The test substances were administered to fasting male rats or female dogs at a dose of 0.3 -1 mg/kg
intragastrically as a bolus using a feeding tube. At various time points after administration, blood
samples of about 100-150 pi were removed via a catheter either from the jugular vein (rat) or from
the saphenous vein (dog). Lithium-heparin was added as anticoagulant to the blood samples and
they were stored in a refrigerator until required for further processing. After centrifugation of the
sampies for 15 min at 3000 rpm, an aliquot of 100 pl was taken from the supernatant (plasma) and
was precipitated by adding 400 pl of cold ACN or methanol (absolute). The precipitated samples
were frozen-out at -20°C overnight, then centrifuged at 3000 rpm for 15 min, before 150 pl of the
clear supernatant were removed to determine the concentration. The analysis was effected by

means of an Agilent 1200 HPLC system with connected LCMS/MS detection.

Calculation of the PK parameters (using PK calculation software, e.g. WinNonLin®):

AUCnorm: area under the plasma concentration time profile from time point zero extrapolated to
infinity divided by the dose nommalized for body weight (in kg*l/h); AUC(0-tn)norm: integrated
area under the plasma concentration time profile from time point zero until the last time point at
which a plasma concentration was measurable, divided by the dose normalized for body weight (in
kg*i/h); Cmax: maximum concentration of the test substance in the plasma (in ng/l); Cmax,norm:
maximum concentration of the test substance in the plasma divided by the dose normalized for
body weight (in kg/l); t1/2: half-life within a specified interval (here: terminal t1/2, in h); Fobs%:
observed oral bioavailability, AUC(0-tn)norm after i.g. administration divided by AUC(0-tn)norm
after i.v. administration. tmax: time point at which the maximum concentration of the test

substance is measured in the plasma.
To calculate the relative biocavailability of a test substance, the AUC(0-tn)norm after i.g.
administration of a suspension of a microcrystalline substance is divided by the AUC(0-tn)norm

after administration of a substance solution.

3.7. in-vivo Activity
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living organisms.

To this end, initially the maximum tolerable dose (MTD) was determined using the following

protocol:

Over a period of 3 weeks, a defined dose of the test substance was administered daily orally to

female nude mice (NMRI-nude (nu/nu) mice, Taconic M&B A/S), and the mice were observed
10 daily for mortality and body weight. The MTD was defined as the highest dose which could be

administered without any animal dying during the treatment phase, and without any body weight

loss of more than 10% compared to the initial weight.

Xenograft models in which the test substances were administered in their MTD or, if it was not

15  possible to determine this beforehand, in the highest dose that could be formulated in the standard
vehicle, and in some cases also in lower doses were then used to determine the antitumour activity.
Use was made primarily of a prostate carcinoma model with hormone-independent human PC-3
cells in male nude mice (NMRI-nude (nu/nu) mice, Taconic M&B A/S). To this end, 3 million
tumour cells (suspended in medium -+ Matrigel 1:1, final 0.1 ml) were injected subcutaneously into

20  the side of each animal. When the tumours extended to an area of 20-30 mm?, the mice were
randomized into therapy groups and therapy was initiated. The therapy was then continued until an
average tumour size of 130-160 mm’ had been reached in the control group, which had only been
given the vehicle of the test substance, or in one of the treatment groups, with tumour area and
body weight being measured 2-3 times per week. At this point in time, the experiment was

25  terminated in all groups and the prepared tumours were weighed.
The T/C value was calculated as primary success parameter using the effect on the final tumour
weight: mean tumour weight in the treatment group divided by mean of the tumour weight in the

vehicle group.

30 4. Results:

4.1. Enzyme assay

Table 2 summarizes the results of the working examples and comparative examples from the

35  enzyme assays. For the exact determination of the selectivity, measurements of the inhibition of
ACC1 and ACC2 (in each case IC50 determinations) were compared in each case pair by pair, with
copies of the same substance dilution series being used in the two assays. If either the ACC1 or the

ACC2 IC50 determination was not evaluated owing to an insufficient data quality, both



1-1 100 21 days, 1 administration per day;plus 16 0 of 4 V.1-a/V.3-a
25 ,21 days, 1 admnistration per day plus 7 0 of 4 V.1-aN.3-a 50 21
days, 1 adm nistration per day plus 17 0 of 4 V.1-a/V.3-a 100 21

days, 1 adm nistration per day plus 23 0 of 4 V.2-a/V.4-a 10 21 days,

1 plus 21 0 of 4 - 82 - adm ni stration per day . o
measurements were disregarded and were not listed in the table. The selectivity of the inhibition of

ACCI1 vs. the inhibition of ACC2 was then determined as a mean of the selectivities observed in

the individual measurements.

5 Tab.2
= ) Ratio IC50s -
g S ACC 1 ACC 2 ACCZ/ACC] Selectivity ACC1 vs.
Example | £.8 | § .8 IC50 1C50 (respective | d’.“.:fz l(mean of the
§ @ [pmoI/l] [p.mol/l] measurement) maiviaua measu.rellnents
= & * standard deviation)
1 1 0.231 115 50
2 1 0.244 13.5 55
3 2 0.044 3.31 75
4 2 0.067 4.15 62
5 3 0.087 6.46 74
11 6 3 0.078 7.42 05 49127
7 1 0.162 3.39 21
8 1 0.186 4.50 24
9 4 0.099 0.98 10
10 4 0.069 1.57 23
1 1 0.108 3.13 29
2 1 0.182 3.93 22
3 2 0.132 4.54 34
4 3 0.097 2.53 26
5 4 0.055 2.33 42
6 3 0.104 251 24
V.l-a 7 4 0.213 3.36 16 282+8.5
8 5 0.137 2.75 20
9 5 0.151 2.03 13
10 6 0.081 2.86 35
11 6 0.091 332 36
12 7 0.147 5.14 35
13 7 0.158 5.20 33
1 1 0.109 1.22 11.2
ViIb |, 1 0.111 0.94 8.4 98+1.4
1 1 0.092 2.76 29.9
1-2 2 1 0.094 1.69 18.1 21.6+5.9
3 ] 0.119 2.01 16.9
1 1 0.083 9.56 114.8
2 2 0.249 9.20 37.0
3 3 0.063 4.99 79.1
4 3 0.067 5.80 87.1
5 4 0.154 8.63 55.9
V.2-a 6 4 0.184 781 42.4 57.2+264
7 5 0.184 8.81 48.0
8 6 0.090 3.99 44.5
9 4 0.087 2.14 24.8
10 4 0.075 2.90 38.5
1 1 0.067 0.580 8.6
Vb o, 1 0.059 0.610 10.3 94+08
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g S ACC 1 ACC 2 ACC2/A(?C1 Selectivity ACCLI vs.
Example g S 5 Zo 1C50 1C50 (respective | A(;C2 (mean of the
2 3 [umol/l] [umol/] measurement) [ individual measu-re%nents
g & + standard deviation)
1 1 0.165 8.08 49.0
1-3 2 | 1 0.146 6.55 44.9 47.0+2.1
1 1 0.108 3.13 28.9
2 1 0.182 3.93 21.6
3 2 0.132 4.54 344
4 3 0.097 2.53 26.1
5 4 0.055 233 423
6 3 0.104 2.51 242
V.3-a 7 4 0.213 3.36 15.7 282 +£8.5
8 5 0.137 2.75 20.1
9 5 0.151 2.03 13.4
10 6 0.081 2.86 352
11 6 0.091 3.32 36.5
12 7 0.147 5.14 351
13 7 0.158 5.20 33.0
V.3-b 1 1 0.092 0.591 6.4 6.4
1 1 0.104 4.35 41.7
2 1 0.133 4.06 30.6
3 2 0.131 3.05 23.3
14 4 | 2 0.116 3.82 33.1 308x8.5
5 3 0.084 3.30 39.0
6 3 0.123 2.12 17.2
1 1 0.083 9.56 114.8
2 2 0.249 9.20 37.0
3 3 0.063 4.99 79.1
4 3 0.067 5.80 87.1
5 4 0.154 8.63 559
V.4-a 6 4 0.184 781 424 57.2+26.4
7 5 0.184 8.81 48.0
8 6 0.090 3.99 44.5
9 4 0.087 2.14 24.8
10 4 0.075 2.90 38.5
V.4-b 1 1 0.073 1.118 15.2 15.2

These data show that the compounds without trans-methoxy group have a markedly poorer

selectivity against human ACC2. Some related structures of the prior art having a trans-methoxy

group in position 8 of the azaspiro[4.5]dec-3-en-2-one ring system also inhibit ACCI strongly and

are selective against ACC2. This property of the structures of the prior art was unknown, not

obvious and not discoverable without unreasonable effort.

4.2 Cell assays

Table 3 summarizes the cell assay results of working examples and comparative examples.
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15Dosage: see .‘lihl ¢ 8 gg?;]i niskr a\b:ﬁ?\i rdut d:grzir al &bjﬁ
Vehi cl e: PEATOV-et hano®8dt ut of HEO03% ( 70/ 3¥.078, i/ v/ ¥P23Adni[ ni strati on
vol ume: 10nfl/ kg-Bchenmeossre Tapl e08320 Nuntieos7of |mi ceoxee Jable 8 - 83
- Tab. 8 SHb§TARCE DOgEE MO/ KQ) oBRrHT 0q0T 1l 0.288
1-2 0.014 0.022 0.104 <0.014
V.2-a 0.073 0.046 0.082 0.032
V.2-b 0.245 0.398 0.573 0.030
V.2-c 2.370 0.767 2.120 0.309
1-3 0.222 0.194 0.365 0.045
V.3-a 0.038 0.035 0.079 0.023
V.3-b 0.031 0.036 0.067 0.023
1-4 0.096 0.120 0.333 0.048
V.4-a 0.073 0.046 0.082 0.032
V.4-b 0.035 0.030 0.043 0.020

4.3  ACCI expression in tumour tissue and normal tissue

The ACCI expression in tumour tissue and corresponding normal tissue was determined by
microarray (Figure 1). In breast carcinomas, colorectal carcinomas, bronchial carcinomas and
pancreas carcinomas, the expression of ACC1 was significantly upregulated compared to normal
tissue.

10
4.4 Octanol/water distribution coefficient (logP/D), membrane affinity (logMA) and

protein binding to human serum albumin (K; HSA)

Table 4 shows the logP/D, logMA and K4 HSA values determined.

15
Evaluation of the HPLC peaks was carried out using Discovery Quant Analyze. The results
(logMA and binding constant to HSA K,) were calculated using an Excel workbook provided by

Sovicell.

20 Tab. 4

Example togP/D pH7.4 logMA Ky HSA [pmol/1]

1-1 2.44 (2.4-2.5, n=5) 1.78 (1.6-1.9, n=5) 1.73 (1.32-2.16, n=5)




Maxi mum change i n body weight (% Deaths_;g; 80
adm nistrations per day 0.34 mnus 5 0 of 10 V. 1-a/
1 admnistration per day 0.30 mnus 8 O of 9 V.1-a/

V.
V.

15 days, 2

a 100 14 days,
a 100 14 days,

a
2 administrations per day 0.15 mnus 10 2 of 9 1-2 40 17 days, 2

adm ni strafjions per day 0.44 plus 0 of 9
V.1-a 251 (2.4-2.6, n=7) 1.4 (0.9-1.7, n=7) 4.84 (3.66-6.18, n=7)
V.1-b 2.23(1.8-2.5,n=3) 2.38 (2.0-2.7, n=4) 3.07 (2.38-2.8, n=3)
V.1-c 1.6 (n=1) 2.1 (n=1) 6.9 (n=1)

12 2.45 (2.4-2.5, n=2) 1.8 (n=1) 1.79 (n=1)
V.2-a 2.52(2.5-2.6, n=8) 1.67 (1.2-1.9, n=6) 2.8 (2.42-3.67, n=6)
V.2-b 2.55 (2.4-2.7, n=2) 2.55(2.4-2.7, n=2) 1.43 (1.16-1.7, n=2)
V.2-c 1.3 (n=1) 2.3 (n=1) 1.38 (n=1)

1-3 23 (n=1) <1.0 (n=1) 4.8 (n=1)
V.3-a 2.51 (2.4-2.6, n=7) 1.4 (0.9-1.7, n=7) 4.84 (3.66-6.18, n=7)
V.3-b 2.5 (2.5, n=4) 2.08 (1.9-2.3, n=4) 4.2 (3.41-4.89, n=4)

1-4 2.38 (2.3-2.4, n=5) 1.14 (0.9-1.3, n=5) 2.85 (1.96-3.4, n=5)
V.4-a 2.52 (2.5-2.6, n=38) 1.67 (1.2-1.9, n=6) 2.8 (2.42-3.67, n=6)
V.4-b 2.57 (2.5-2.6,n=3) 2.13(2.1-2.2, n=3) 3.64 (2.48-5.18, n=3)

4.5 Plasma protein binding by equilibrium dialysis

5 Table 5 shows binding to plasma proteins of man, mouse and rat, determined by equilibrium

analysis.
Tab.5
Example | fu[%] (human} | fu[%] (mouse) fu [%] (rat) fu (mouse) / fu (human)
1.1 0.2 0.82 i 4
(0.18-0.23, n=2) | (0.75-0.88, n=2)
V 12 0.38 2.49 0.23 7
’ (0.33-0.44, n=2) | (2.35-2.62, n=2) (n=1)
0.07 2.41 - 34
V.l-b (n=1) (@=1)
V.l - - - -
1-2 0.26 1.4 - 5




01
N. 4
N. 4

10

-a 80 20 days,
/V.4-a 80 14 days,

7 days, 2 administrations per daygf.

-a 40 20 days, 1 admnistration per day 0.71 plus 5 0 of 9

1 admnistration per day 0.44 plus 9 0 of 9
2 administrations per day 0.27 mnus 17 1 of

.28 minus 4 0 of 9

days, 2 administrations per
(n=1) (1.29-1.51, n=2)
V.2-a 0.39 2.8 0.23 7
(n=1) (n=1) (0.22-0.25, n=2)
0.05 1.9 - 39
V.2-b (n=1) (n=1)
V.2 - - - -
13 0.41 3.8 - 9
(0.40-0.42, n=2) | (3.57-4.02, n=2)
V3-a 0.38 2.49 0.23 7
(0.33-0.44, n=2) | (2.35-2.62, n=2) (n=1)
V. 3-b 0.36 10.87 7.79 30
(0.35-0.38, n=2) | (10.4-11.3,n=2) | 7.25-8.33 (n=2)
1.4 0.37 2.17 0.21 6
(0.37-0.38, n=2) | (2.06-2.28, n=2) (n=2)
Vda 0.39 2.8 0.23 7
(n=1) (n=1) (0.22-0.25, n=2)
1.41 1.76 0.11 1
V4o (n=1) (n=1) (n=1)

4.6 Pharmacokinetic parameters

Pharmacokinetic parameters obtained from rats,

Table 6 shows the pharmacokinetic parameters obtained from rats.

Tab. 6
CLstasma CLiiood t ¥ Vss F
Example Vke] [Vh/kg] [h] [Vke] [%]
1-1 0.006 0.011 103 0.85 163
V.1l-a 0.009 - 28 03 33
V.I-b - - - - -
V.l-c - - - - -
1-2 0.02% 0.039 65 2.4 131
V.2-a 0.013 - 33 0.51 71
V.2-b - - - - -
V.2 - - - - -
1-3 0.002 0.005 79 0.29 68
V.3-a 0.009 - 28 0.3 83
V.3-b - - - - -
1-4 0.007 0.011 51 0.44 83
V.4-a 0.013 - 33 0.51 71
V.4-b - - - - -




day 0.29 minus 1 0 of 10 The therapeuticgefficacy was defined as a
TIC of <= 0.50. Good tolerability was defined as a 5 maxi num change
in body weight of <= mnus 10% and 100% survival of the test aninals.
Accordingly, at 80 ng/kg and adm nistration 2 tines per day,

t herapeutic efficacy and good tolerability were observed for Exanple
1-1. Accordingly, at 100 ng/ kg and adm ni stration once per day,

t her apeuti g, 2f in-SaGYEMGREc@o0od - 84 - tolerability were observed for
Exanpl e V.1-a/V.3-a, whereas therapeutic efficacy, but no good
tolerability, were observed at 100 ng/ kg and admi nistration 2 tines
per day. AegphiHiRabiratéf O VITDYHh @Pthodle 80 MO/ kg (admi nistration in
each case 2 tines per day), therapeutic efficacy and good
tolerabPlity were observed for Exanple 1-2. 5Accordingly, at 80 ng/kg
and admi ni $&Ea8EON1 ONEGWREE Wav/ v i AGhAPSW i€ a&hihiseRaYo ARMILHA8Imice (NMRI
tolerability were observed for Exanple V.2-a/V.4-a, whereas no

t her apeut i @Y8PFi cacy was observed at 40 ng/ kg and admi ni stration once
per day angyg@egood tol er ghitjpfy was observed at 80 ng/ kg and

adm nistration 2 tinmes per day. Accordi ngly, at 80 ny/kg and
adni ni st r atidgWnisiratippiogtcpepraliay, t herapeutic efficacy and good

10t ol engbi highoner e obser yedadodinasasala Hs fs 70rs285,P" edi ction of
human phar macoki neti c paraneters and human therapeutic dosage The
human phannacol ci neti c ( Pelyel RS mlwxystintiine egyr afd2-by@pugiceicitiBased
on the in Wuen:RKiBLMERS €6 s/RPt ai ned for rats (single species
scaling), taking into account the interspecies 5 differences in the
free fract iPm’ﬁo%"gu) in thesgs|Ta8lsd. The effective AUC (area under
curve) was determ ned based on the neasured plasma concentration tine
profile for in vivo efficacy in the PC3 tunmour npdel of the nouse

( nu/ nu lApudéy treaprent phase wpeivtlpeediyrawbirsstorrivasoidd daysm redsaths thalgpeeyed
predicted QgL heABNE thecfkd on BRIEY BE AR MRIARYRIh ekt vty (F=1)
and using the effective AUC in the ani malfg nodel according to the
formul a bel ow. 10 dosage = AUC x fu"'"x CL Ahriman F Tab. 9 EX.
dosage (rmodée)’ [ng/ kg] ther. AUC (nouse) [ng*h/1] fu (mouse/ hunan)

calc. AUC Substance Dose Protocol Maximum change in body Deaths
{mg/kg) weight (%)

1-1 12.5 21 days, 1 plus 12 0of4
administration per day

1-1 25 21 days, 1 plus 11 0of4
administration per day

1-1 50 21 days, 1 plus 10 1 of4
administration per day

1-1 75 21 days, 1 plus 11 0of4
administration per day

1-1 100 21 days, 1 plus 16 0of4
administration per day

V.1-a/V.3-a 25 21 days, 1 plus 7 0of4
adrﬂinistration per day

V.1-a/V.3-a 50 21 days, 1 plus 17 Qof4

administration per day

V.1-a/V.3-a 100 21 days, 1 plus 23 0of4

administration per day

V.2-a/V.4-a 10 21 days, 1 plus 21 0of4




(human) [ng*11/1] pred. CL (human) [1/h/kg}. pred. dosage (human)

[ Mo/ kg]

pred. dosage (human) [ng/patient] 1-1 80 [2 x per day] 289 4

1155 0.002 1.7 121 V.1l-a 100 [I x per day] 100 [2 x per day] 984 1495
6.6 6494 9867 0.003 19.5 30 1365 2072 V.1-b - -

10

15

20

administration per day

V.2-a/V.4-a 20 21 days, 1 plus 19 0of4
administration per day

V.2-a/Vi4a 40 21 days, 1 plus 17 0of4
administration per day

V.2-a/V.4-a 80 21 days, 1 minus 4 0 of4
administration per day

-4 25 21 days, 2 plus 9 0of4

administrations per day

-4 50 21 days, 2 plus 8 0of4

administrations per day

1-4 75 21 days, 2 plus 0 0of4

administrations per day

1-4 100 21 days, 2 plus 9 0of4

administrations per day

1-4 100 21 days, 1 plus 13 0of4

administration per day

Accordingly, the MTD for a 21-day treatment with administration once per day for Examples
1-1: is higher than 100 mg/kg

V.1-a/V.3-a: is higher than 100 mg/kg

V.2-a/V.4-a;  is higher than 80 mg/kg

1-4: is higher than 100 mg/kg

Accordingly, the MTD for a 21-day treatment with administration twice per day of Example 1-4 is
higher than 100 mg/kg.

In-vivo efficacy in the PC3 xenograft mode] in the mouse

Examples 1-1, V.1-a/V.3-a, 1-2, V.2-a/V.4-a and 1-4 were then administered to male nude mice
{NMRI nu/nu) in the PC-3 prostate carcinoma xenograft model:

Dosage: see Table 8

Administration route: oral

Vehicle: PEG400/ethanol/Solutol HS 15 {70/5/25, viviv)

Administration volume: 10ml/kg

Scheme: see Table 8

Number of mice: see Table 8



- - -WV1lc- - - - - --1-2 40 [2 x-pgr day] 80 [2 x per day] 66
156 5.4 355 842 0.009 3.2 7.6 223 531 V.2-a 80 [1 x per day] 80 [2 X
per day] 544 672 7

Tab. 8

Substance Dose Protocol T/C Maximum change Deaths
(mg/kg) in body weight
(%)

1-1 80 15 days, 2 0.34 minus 5 0of10
administrations per

day

V.1-a/V.3-a 100 14 days, 1 0.30 minus 8 0of9
administration per

day

V.1-a/V.3-a 100 14 days, 2 0.15 minus 10 20f9
administrations per

day

1-2 40 17 days, 2 0.44 plus 0 0of9
administrations per

day

1-2 80 17 days, 2 0.28 minus 4 Oof9
administrations per

day

V.2-a/V.4-a 40 20 days, 1 0.71 plus 5 0of9
administration per

day

V.2-a/V.4-a 80 20 days, 1 0.44 plus 9 0of9
administration per

day

V.2-a/V.4-a 80 14 days, 2 0.27 minus 17 1of9
administrations per

day

1-4 80 17 days, 2 0.29 minus 1 0 of 10
administrations per

day

The therapeutic efficacy was defined as a T/C of <= 0.50. Good tolerability was defined as a

5 maximum change in body weight of <= minus 10% and 100% survival of the test animals.
Accordingly, at 80 mg/kg and administration 2 times per day, therapeutic efficacy and good
tolerability were observed for Example 1-1.

Accordingly, at 100 mg/kg and administration once per day, therapeutic efficacy and good



3737 4702 0.006 24 30 1674 2106 V.2-b - -84-- - V.2-c - - - - - -
1-3 - - - - - - - V.3-a 100 [1 x per day] 100 [2 x per day]

10

tolerability were observed for Example V.1-a/V 3-a, whereas therapeutic efficacy, but no good
tolerability, were observed at 100 mg/kg and administration 2 times per day.

Accordingly, at 40 mg/kg and at 80 mg/kg (administration in each case 2 times per day),
therapeutic efficacy and good tolerability were observed for Example 1-2.

Accordingly, at 80 mg/kg and administration once per day, therapeutic efficacy and good
tolerability were observed for Example V.2-a/V .4-a, whereas no therapeutic efficacy was observed
at 40 mg/kg and administration once per day and no good tolerability was observed at 80 mg/kg
and administration 2 times per day.

Accordingly, at 80 mg/kg and administration 2 times per day, therapeutic efficacy and good

tolerability were observed for Example 1-4.



984 1495 6.6 6494 9867 0.003 19.5 30 1365

80 [2 x per day]

3737 0.006 24 1674

10

712 5.8 4127 0.003 12.4

072 V.

3-b -

- 1-4

7 V.4-a 80 [Ix per 544 7

Prediction of human pharmacoKkinetic parameters and human therapeutic dosage

The human pharmacokinetic (PK) parameters (Table 9} were predicted based on the in vivo PK

parameters obtained for rats (single species scaling), taking into account the interspecies

differences in the free fraction (fu) in the plasma. The effective AUC (area under curve) was

determined based on the measured plasma concentration time profile for in vive efficacy in the PC3

tumour model of the mouse (nu/nu mouse). The therapeutic human dosage was determined using

the predicted human clearance (CL), assuming 100% bioavailability (F=1) and using the effective

AUC in the animal model according to the formula below:

CL
dosage = AUC x Mx—
uhrmmu F
Tab. 8
le. AUC| pred. CL.| pred. |pred. dosage
dosage ther. AUC fu  |B
Ex (m;ufe) (;fouse) (mouse | (Ruman) | (uman) | - dosage | (human)
. " .
fmg/ke] [mg*h/1] | human) [mg*W/1] | [Vh/ke] ([I;;ll;/nl?;l]) [mg/patient]
i-1 80 [2 x per 289 4 1155 0.002 1.7 121
day]
100 [1 x per 984 6.6 6494 0.003 16.5 1365
V.ila day]
) 100 [2 x per 1495 9867 30 2072
day]
V.1-b - ) - - . ; -
V.l-¢ - - - - - - -
40 [2 x per 66 5.4 355 | 0.009 32 223
12 day]
A 80 [2 x per 156 842 7.6 531
day]
80 [1x per 544 7 3737 | 0.006 24 1674
day]
VZa | g0 2 xper 672 4702 30 2106
day]
V.2-b i - - i i ] -
V.2 - - - - - - -
13 ; - - - - - -
100 [1 X per 084 6.6 6494 0.003 19.5 1365
day]
V32 1 100 [2 x per 1495 9867 30 2072
day]
V.3-b - - - - - - -
1.4 80 [2 x per 712 5.8 4127 0.003 12.4 867
day]
V.4-a 80 [1x per 544 7 3737 0.006 24 1674




- 86 - day] 80 [2 x per6724702302106 day]g¥.4-b ther. = therapeutic
calc. = calculated pred. = predicted (fu-corrected) Figures: Fig.

1: ACC1l expression in tunour tissue and corresponding nornmal tissue -
87 - Clainms 1.Conpounds of the fornmula (1) 5C in which R represents

a trifl uor onet hy ar net hm(ymnf hyl roup and R2r epresents hyrir gen or
fluorine, pAnd their daflts. |10 2. Conpounds
(5r, 80-3-(f#1-chl pr 80 B xpdrugr o- @22vet hyl bi phend/023-y1) - 4- hyd8xy-|8- Rafh
oxy- 8- (nmefhoxynet hyHy¥1- azlaspi r o[ 4] 5] dec-[3- en- 2{one -

(5r, 8r)-3-{4}48h] or o- 4- net hyl bi phenyl1- 3-y1)) - 4- hydr oxy- 81 net hoxy|- 8- (e

t hoxymet hylm)=I-"—"I5azaspi r o] 4. 5] dec- 3- en- Z- one
(5r,80-3-(4"-chl oro-3'-fluoro-4-nethyl bi phenyl-3-y1)-4-hydroxy-8-neth
oxy- 8- (tr iher-aoheareutiy| ) - 1- azaspi r o[ 4. 5] dec- 3- en- 2-one -

(5r, 80- 3- (441l Rt4- et hyl bi phenyl-3-y1) - 4- hydr oxy- 8- met hoxy- 8- (tri
fluoronet hyl)-1- azaspiro[4.51dec-3-en-2-one 20 3. Conpound accordi ng
to O ai m 1p&d. 2pedieted fa-cagedtaddli cament . 4. Conpound according to C aim
3 for the prophylaxis and/or therapy of neoplastic disorders.

255. Conpound according to Claim4 for the prophyl axis and/ or therapy
of breast ®aguvestonras, col orectal carcinonmas, prostate carci nomas or
non-smal | -cel | bronchial carcinomas. 6. Conpound according to Caimb5
for the prophyl axis and/or therapy of hornone receptor- positive

breast car ighoimas QCCARMFrOGRA il RERPE sud g abrdsfondn@ SibAl ti&até Ci nonas.
30



- 88 - 8.Use of a compound of the formula8f}F) according to daim?7
for preparing a nedicanent for the prophylaxis and/or therapy of
neopl asti ¢ di sorders. 59. Use according to Claim8 for preparing a
medi canent for the prophylaxis and/or therapy of breast carcinonas,
col orectal §gpci nonmas, prostate carcinonas or non-snall -cel

bronchi al carcinomas. 10. Use according to Claim9 for preparing a
medi canent for the prophylaxis and/or therapy of 10hornone

recept or - pdsi t i Wempewsdstf tbafocnwefs or androgen receptor-negative
prostate carcinomas. 11. Use of a conpound of the formula (1)
according to Claim1 for the prophylaxis and/or therapy of disorders
of humans or other mammals. 15 12. Usefablg@rding to Caim 1l for
prophyl axi s and/ or therapy of neopl astyc disarders. 13. Use according
Qf breast carcinonas,

col orectal carcinomas, prostate
bronchi al carci nomas. 20 14gl U
prophyl axi s and/ or therapy of ™ o
carci nomas or androgen receptog-niegative prosta
Compound of the formul a (I%cyc ordi ng t@ Claim
a further active 25conpound®” 16. Phar na kut i cal \&= mul ati on,

conprisgng a conmpound of the formula (1) according tq Caiml.

in which
R' represents a trifluoromethyl or methoxymethyl group and
R? represents hydrogen or fluorine,

and their salts.
10
2. Compounds
- (5r,8r)-3-(4"-chloro-3'-fluoro-4-methylbiphenyl-3-yl)-4-hydroxy-8-methoxy-8-
(methoxymethyl)-1-azaspiro[4.5]dec-3-en-2-one
- (51,8r)-3-(4"-chloro-4-methylbiphenyi-3-y1)-4-hydroxy-8-methoxy-8-(methoxymethyl)-1-
15 azaspiro[4.5]dec-3-en-2-one
- (51,8r)-3-(4"-chloro-3'-fluoro-4-methylbiphenyl-3-y1)-4-hydroxy-8-methoxy-8-
(trifluoromethyl)-1-azaspiro[4.5]dec-3-en-2-one
- (51,8r)-3-(4"-chloro-4-methylbiphenyl-3-yl)-4-hydroxy-8-methoxy-8-(trifluoromethyl)-1-
azaspiro[4.5]dec-3-en-2-one
20

3. Compound according to Claim 1 or 2 for use as medicament.

4. Compound according to Claim 3 for the prophylaxis and/or therapy of neoplastic disorders.

25 5, Compound according to Claim 4 for the prophylaxis and/or therapy of breast carcinomas,

colorectal carcinomas, prostate carcinomas or non-small-cell bronchial carcinomas.

6. Compound according to Claim 5 for the prophylaxis and/or therapy of hormone receptor-
positive breast carcinomas or androgen receptor-negative prostate carcinomas.
30

7. Use of a compound of the formula (1) according to Claim 1 for preparing a medicament.



10

15

20

25

10.

11.

12.

13.

14.

15.

16.

- 88 -

Use of a compound of the formula (I) according to Claim 7 for preparing a medicament for

the prophylaxis and/or therapy of neoplastic disorders.

Use according to Claim 8 for preparing a medicament for the prophylaxis and/or therapy of
breast carcinomas, colorectal carcinomas, prostate carcinomas or non-small-cell bronchial

carcinomas.

Use according to Claim 9 for preparing a medicament for the prophylaxis and/or therapy of
hormone receptor-positive breast carcinomas or androgen receptor-negative prostate

carcinomas.

Use of a compound of the formula (I) according to Claim 1 for the prophylaxis and/or

therapy of disorders of humans or other mammals.
Use according to Claim 11 for prophylaxis and/or therapy of neoplastic disorders.

Use according to Claim 12 for the prophylaxis and/or therapy of breast carcinomas,

colorectal carcinomas, prostate carcinomas or non-small-cell bronchial carcinomas.

Use according to Claim 13 for the prophylaxis and/or therapy of hormone receptor-positive

breast carcinomas or androgen receptor-negative prostate carcinomas.

Compound of the formula (I) according to Claim 1 in combination with a further active

compound.

Pharmaceutical formulation, comprising a compound of the formula (I) according to Claim
1.



