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30 in the cell are blocked without a high level of toxic stress. These especially include inhibitors of

" pyrazol es, an

kinases which inhibit the phosphorylation of receptors and signal transmission molecules. One
example thereof is imatinib, which is used very successfully for treatment of chronic myeloid
leukaemia (CML) and gastrointestinal stromal tumours (GIST). Further examples are substances

which block EGFR kinase and HER2, such as erlotinib, and VEGFR kinase inhibitors, such as
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In the most important tumour entities, overexpression of the HIFla protein is correlated with
increasing blood vessel density and enhanced VEGF expression (Hirota and Semenza, 2006). At
the same time, glucose metabolism is moved towards glycolysis, and the Krebs cycle is reduced in.
30  favour of the production of cell units. This also implies a change in lipid metabolism. Such
changes appear to guarantee the survival of the tumours. If, on the other hand, the activity of HIF
is now inhibited, the development of tumours could consequently be suppressed. This has already

been observed in various experimental models (Chen, Zhao ef al., 2003; Stoeitzing, McCarty ef al.,
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specifically to conpounds of the formnul
simultaneous occurrence of clinically relevant accumulation. Such properties could also lead
overall to a broadening of the clinical employability of these HIF inhibitors and more particularly
facilitate the combinability thereof with other active ingredients, for example conventional tumour

20 chemotherapeutics.

This object is achieved by the inventive compounds described hereinafter. In structural terms, this
novel group of N-benzylpyrazole derivatives features a hydroxyl- or cyano-substituted heterocyclyl
radical in the 3 position of the benzyl head group, which surprisingly leads to an improved profile

of properties of the compounds.

25  The present invention relates specifically to compounds of the formula (f)

H,C R

in which

m isior2,



WO 2011/ 141326-4 - PCT/ EP2011/057021 is 1, 2 or 3, is hydroxyl or
" cyano, and wo 2011/141326 -4-

FQistrifIuoronethoxy,trifluoronethylsulphanyl,trifluoronetﬂgFg%FB %%Vm”
|, 5pentafhporothgh§@yl or a group of the fornula denotes the
bonding site to the phenyl ring, R3A and R35 are each independently

fluorine or methyl or lOare joined to one another and, together wth

t he carbon Bt omit kydigxivter cyéney are bonded, form a

cycl opropane-1, 1-diyl, cyclobutane-1,1-diyl, cyclopentane-1,1- diyl,
cycl ohexaneggd, 1-diyl, oxetane-3, 3-diyl or

tetrahydro-2H pyran-4,4-diyl ring and R4i s hydrogen, fluorine,

met hyl, trifluoronmethyl or nethoxy, 15and the salts, solvates and

sol vat es ofR’t he isal t sTiflierpaethoxypr ef eriflneremithylgilphanyli n t Hefleoomekylswphonyl,

the present inv§Q£$@mn&ﬁm§8§?8gﬂgﬁgqﬁgﬁq§mkﬁgnula (1) in which mand

n are each independently roxyl or cyano, 20 and R2is
trifluoromethyl, trifluoromethoxy, trifluoronethylsul phanyl or a
group of the forspul aRR4

R* R*®  in which
* denotes the bonding site to the phenyl ring,
R* and R*® are each independently fluorine or methyl
or

10 are joined to one another and, together with the carbon atom to which they are
bonded, form a cyclopropane-1,1-diyl, cyclobutane-1,1-diyl, cyclopentane-1,1-
diyl, cyclohexane-1,1-diyl, oxetane-3,3-diyl or tetrahydro-2H-pyran-4,4-diyl ring

and
R* is hydrogen, fluorine, methyl, trifluoromethyl or methoxy,
15 and the salts, solvates and solvates of the salts thereof,

Preference is given in the context of the present invention to compounds of the formula (I) in
which

m and n are each independently 1 or 2,
R’ is hydroxyl or cyano,
20 and
R? is trifluoromethyl, trifluoromethoxy, trifluoromethylsulphanyl or a group of the formula
e R

R¥ R*®  inwhich



R A R3B in which WO 2011/141326-5 -PCT/ EP2011/ 057021 denotes the
bondi ng si ot HiihgPRRENY! ring, R3A andqﬁB are both net h%ﬁg;ﬁ{P@ﬂiﬁosmzl

joined to one another and, together with e carbon gtomt ol

t hey are bonded,. for opropane-1. 1-di yl., cyclobutane-1,1- diyl,
oxet ane- 3, 3-di y1 or {Bgﬁ‘brtgsﬁ%?ogglﬁ Sl%ﬁ?ﬁir?-%?ﬂﬂ?%l ring 5and R4is
hydrogen, fluorine, nmethyl or trifluoronethyl, and the salts, _

sol vat es and solR/Aeed RHT are hethgedthiyd ot herjeméd toRatetancilibadnd plogdtReraiteth Sarbon

given in the context of the sent _invention to conmpounds.of th o
formula (1) in which a%’d“?ﬁ Which e e poded fop azc,y"‘f’%rgﬁ?s}‘aﬂgx‘%ﬂ’L gyclobutane-1,1
cyano, and R2is tri f|diydsoaetdi)iydiydsr tetrahlyarof Afyrantis-91 g a

15denotes the bonding site to the phenyl ring, and the salts,

sol vat es and sol v&t es of the salts thereof A particular enbodi nent of

t he present i nvéhtion relates to conmpounds of the fornmula (I) in

which RIis hydroxyl, :
R* is hydrogen, fluorine, methyl or trifluoromethyl,

and the salts, solvates and solvates of the salts thereof,

Particular preference is given in the context of the present invention to compounds of the formula
(T} in which

10 mandnareboth1or2,

R! 18 hydroxyl or cyano,

and
R? is trifluoromethoxy or a group of the formula
% CF, * CF,
e K
H,C CH, in which
15 * denotes the bonding site to the phenyl ring,

and the salts, solvates and solvates of the salts thereof,
A particular embodiment of the present invention relates to compounds of the formula (I) in which
R is hydroxyl,
and
20  m, nund R* are each as defined above,
and the salts, solvates and solvates of the salts thereof.

This latter embodiment corresponds to compounds of the formula (I-A)



and 20 m n und R2 are each as defi ned above, and the salts, sol vates

and sol vat gg 01%’2‘213?@ ts thereof. This |latter enbodi nent f&i‘fEﬁBfﬂ&lﬁon

to conpounds o

ormula (1-A) WO 2011/ 141326- 6

- PCT/ EP2011/ 057024310 (1-A) in which m n and R2 are each as
defi ned above, and t ts, solvates and_soLM@tes of the salts

t her eof .

In a further

particul ar prodrugs o? To
the term "prodrugs" refers
conmpounds of the fornula (1A whic
active or inactive, but are convett:6d while present

t he presgnt

ect , ermM\ion also relates to

may thensel ves he\bipl ogically

'n th8 bod{;A)f or

exanpl e by a netabolic or hydrolytic route, to conpounds of the
formula (1-A). The present invention accordingly further provides
conpounds & whick nf, oendRzer¢ ¢tacPB) defifled 4bovd?D)

10

15

and the salts, solvates and solvates of the salts thereof,

In a further aspect, the present invention also relates to particular prodrugs of compounds of the
formula (I-A). In general, the term "prodrugs" refers here to covalent derivatives of the compounds
of the formula (I-A), which may themselves be biologically active or inactive, but are converted
while present in the body, for example by a metabolic or hydrolytic route, to compounds of the

formula (I-A).

The present invention accordingly further provides compounds of the formula (I-PD)

G
( r'N N/N\ S \

N
H,C R®  (PD)
in which m, n and R” are each as defined above
and
R™  is a prodrug group of the formula
RS
6A
R \N/j\"r# in which
lRBB o
# denotes the bonding site to the oxygen atom,

R’ is hydrogen or (C,-Cy)-alkyl,
and

R®* and R are each independently hydrogen or methyl,



in which m n and R 2 are each as defined above and RPDi s a prodrug

group of t 2 15denotes the borging site to the
atom RSI shﬁ%ﬂ%g}g%\ﬂo? (Cl-C4)-al kyl, and R6A and R6B are gﬁﬂﬁ[}ou/osmu

i ndependent 0 I 2011/ 141326- 7
y f}%g‘l%%s %ﬁ‘%&{gﬁ%&r@g‘{}%?ftg%g\}tzﬁ&ee%eoénd sol vates of the salts

- PCT/ EP201

thereof Preference is given in the context of the present invention
t o conmpound¥efgfeneerie giver imthacqntexPlj the prevdni GiverRBDiItG canppmol o thegbmiiita (fPD) in

the formnul

ich | N Which denotes the bonding site to the

oxygen atom and the salts, solvates and solvates of the salts

t her eof
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R™  isa prodrug group of the formula

H,C CH,

HaC #

N

I /\I_r o ,

CH, O H,N

0

in which
# denotes the bonding site to the oxygen atom,

and the salts, solvates and solvates of the salts thereof.

The compounds of the formula (I-PD) are prodrugs of the compounds of the formula (I-A) with a
good solubility in aqueous or other physiclogically compatible media; they additionally offer the
possibility of salt formation with appropriate acids, which can lead to a further increase in
solubility. The compounds of the formula (I-PD) and salts thereof are therefore especially suitable
for intravenous administration forms or else for solid formulations with modified release

characteristics. This could also open up additional therapeutic fields of use for these compounds.

Inventive compounds are thus the compounds of the formulae (I), (I-A) and (I-PD) and the salts,
solvates and solvates of the salts thereof, the compounds, encompassed by the formulae ), 1-4)
and (I-PD), of the formulae specified hereinafter and the salts, solvates and solvates of the salts
thereof, and the compounds encompassed by the formulae (f), (I-A) and (I-PD) and specified
hereinafter as working examples and the salts, solvates and solvates of the salts thereof, to the
extént that the compounds encompassed by the formulae (I), (I-A) and (1-PD) and specified

hereinafter are not already salts, solvates and solvates of the salts.

Depending on their structure, the inventive compounds may exist in different stercoisomeric
forms, i.e. in the form of configurational isomers or if appropriate also as conformational isomers
(enantiomers and/or diastereomers, including those in the case of atropisomers). The present
invention therefore encompasses the enantiomers or diastereomers and the respective mixtures
thereof. The stereoisomerically homogeneous constituents can be isolated from such mixtures of
enantiomers and/or diastereomers in a known manner; chromatography processes are preferably

used for this purpose, especially HPLC chromatography on an achiral or chiral phase.
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In the context of the invention, solvates refer to those forms of the inventive compounds which, in

solid or liquid state, form a complex by coordination with solvent molecules. Hydrates are a
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defined as thahd eMfext ok And Bl%se(ﬁpﬂﬁv@ﬁﬁonogll Treﬁﬁcals“&ﬁ@ﬁ 0Oy f(og' h )on@%lﬁ}’el defined
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i ndi vi dual f.adical,s dgf faﬁfﬁglls Oarrfr% st Efpgflgent ﬂg%“ paLt cﬁ‘lalé rcgm#alinﬂﬁygi) eoﬁ d%'ﬁtrlagl/wals ,

conbi nati ons or prefe T ons of°
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repl aced as desired by radical definitions of other conbinations.

Very particular preference is given to combinations of two or more of the preferred ranges

mentioned above.

The present invention further provides a process for preparing the compounds of the formula (D),

characterized in that a compound of the formula (IT)

X N \
(e
20 , 3 S
in which R is as defined above
and

X is bromine or iodine,

in the presence of a suitable paliadium catalyst and of a base, is coupled with a compound of the
25  formnla (IIT)



Very particul ar preference is given to conbinations of two or nore of

- the preferred ranges nmenti oned above. The present invention further
provi des a PPAOYIHBZe preparing the compdunds of the f or nREHEPRP11/057021
characterized in that a conpound of the fornula (H) 20 in which R2

i s as defined above and Xis broni n®lor jqdine, in the presence

of a suitable palladiumcatal yst and "base, is coupled with a
conpound of the 25forrmula (111) WD 2 NH:I413§% 10- PCT/ EP2011/ 057021
in which m n und R are each as definél above, and the resulting
conpounds of the formula (1) are optionally separated into the

enantiorrerqn@HQAHHQh@Etﬁgﬁﬁﬁgé&ﬁ%{&% and/ or converted using the

appropriate (i) solvents a aci'ds to 5the solvates, salts
and/or solvates of the salts thereof Suitable inert solvents for the
reaction (1ang the epulting ¢gmpgpeds ¢fothe dxcanvizl @) araraptionally silaganartﬁtandadmem@dmers
as benzene, t ~ether s

di i sopr opylan&e/t&lhgf%%?ﬁ{eﬁg;t}{ér? (g%%l - {){}f{ﬁ glfﬁegy ﬁ% l,%é iﬁ%ﬁﬁ%e({)ﬁ%&g,%% %nél{]oé ,(n) acids to
bi s( 2- mét héheysetvhips, palstahdlor solvates afelsaif themnf.or 1, 4- di oxane, or di pol ar
aprotic solvents such as acetonitrile, N, N-dinethylformm de (DW),

N, N 10 di | de .di thh/su hoxi de Q, ..
N, N1- di et %{tﬁéoglgﬁ?éﬁg% (rijset}a)g %j@n @ﬁe‘g RTp Ifar%l ﬁoﬁf’ﬁig’ﬁ%’si‘gﬂmc ]&‘drocarbons
pyri di ne. Istchi s tegueat,| tylupessi dyleae,t cohess @ichiax et s ethfr, Hﬁ@ﬁ@gﬁltﬁth&,ﬂﬁl&hyl tert-
Pr ef erence | Lven tp using.l, 2-dijet hoxyet hane, tetr r of uran,
N, N i ot 8B e PSP uates SABH BRI 5Pt eBiolpror Edosane, o
(111) (1) i sipoiar f apmotel \wblidnts hguchi dis Ofacaorittians I V- afinefBABImeadAl yNF), NN
10 dimethylacetamide (DMA), dimethyl sulphoxide (DMSO), N,N'-dimethylpropyleneurea (DMPLD),
N-methylpyrrolidinone (NMP) or pyridine. It is equally possible to use mixtures of these solvents.

Preference is given to using 1,2-dimethoxyethane, tetrahydrofuran, N, N-dimethylformamide or

toluene.

The coupling reaction (I) + (III) — (I} is performed with the aid of a transition metal catalyst.
15 Especially suitable for this purpose are palladium(0) catalysts, for example
bis(dibenzylideneacetone)palladium(0), tris(dibenzylideneacetone)dipalladium(0) or
tetrakis(triphenylphosphino)palladium(0), optionally in combination with additional phosphine
ligands such as 2-dicyc10hexy1phosphino-;’Z'-(N,N—dimethylamino)biphenyl, 2-
dicyclohexylphosphino-2',4',6"triisopropylbiphenyl (X-Phos) or 4,5-bis(diphenylphosphino)-9,9-
20  dimethylxanthene (Xantphos) [cf.,, for example, J. Hassan ef al., Chem. Rev. 102, 1359-1469
(2002)]. Preference is given to using tris(dibenzylideneacetone)dipalladium(0) in conjunction with

2-dicyclohexylphosphino-2',4',6"-triisopropylbiphenyl (X-Phos).

The coupling is generally performed with addition of a base. Especially suitable for this purpose
are alkali metal carbonates, hydrogencarbonates, phosphates, hydrogenphosphates or tert-
25  butoxides, such as sodium carbonate, potassium carbonate, caesium carbonate, sodium
hydrogencarbonate,  potassium  hydrogencarbonate, tripotassium  phosphate,  disodium
hydrogenphosphate, dipotassium hydrogenphosphate, sodium zert-butoxide or potassium fert-

butoxide. Preference is given to using caesium carbonate or sodium fert-butoxide.

The reaction (I) + (II) — () is effected generally at standard pressure within a temperature range

30 from +50°C to +200°C, preferably at +100°C to +150°C. However, performance at reduced or



15Especially suitable for this purpose are palladi un{0) catal yst's,

- for exanpl e
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4, 5-bi s(di irtlenyl phosE_gl rllo) 9 9- 20 di et hyl xant hene ( Xant phos) [cf ,

for exanpl & thy caspished g Regadigal is hysrewl, iRmey q@zantaggeg-inﬂ:e@bq\@@i@@ﬂaed coupling
Pref er enc © rdsBiidi M5 ity U5 e PRRB Y SRR SN dL Rl AL O) .
2- di cycﬁoh@?@ﬁfm@sﬁhgmm 20 mingGSﬂyl rﬂth&sojbrlwwi)lqﬁhthﬂydon(pkfurﬂ’l(lm dehexampIe
coupling i | 1 Lf dW|t dj t

ui fabl e o Epas HaBBLR R Rl i BT o B Gonetypsi

hydr ogencaleth@nam@h arepﬁamh}yh@taamblefﬁ;odrlﬁgeas@m&@l’(ﬂ[)e@ @bwh BftkesseddOn completion
but oxi des, o i um car bonat e caesi um
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tri pot assi amnnﬂni@pfmﬁﬁe,nt witls eab-uhuliaimngenphasiahat e, di pot assi um
hydrogenphosphat e, sodiumtert-butoxide or potassiumtentbutoxide.
Prefer iven.to [ caesi cay bonate or sodiu
tert - buf ox g RgRd 21 ey KmHE 0 Uisesevepstn b @ivpoied o) Esheendensing an -
pressure (&ycgoxyfamcmne()nf&etfexnﬁlldl(w) is also possible. It nmay be hel pful
to undertake the conversion with simultaneous mcrowave irradiation.

In the case that the R radical S hydroxyl, it nay be advant ageous
in the above-described coupling Teggtion (II) + (I11)(1) to
tenporarily keep this hydroxyl groq| protected. For this purpose, 5

preference is given to using sil Klt 8{_he e_r: Vi'itl ;/e_s. of the f:o_rr})o:md
ri HE!| y riisopropylsilyl,
I

(rrr)y, for exanple correspondl
tert-butyldinmethylsilyl or tert-butyl phenypsi | yl ether, which are
readi |y obtainable fromthe conpounds ) Rg PN processes. On
conpl etion of coupling, these protecting groups can then be detached
agai n by cust omary nmet hods, for exanple by treatnent with

tetra-n- buﬂyﬂ3ﬁﬂ%nsmm¢ﬁ$mbﬁwde 10 The conpounds of the fornula (11)

t hensel ves can be prepared by first condensing an hi hydroxyam di ne of
the formul g;{ Lygrrazolecarboxylic acid of the formula (V)

N
HNT R OH

15 H,C )

to give a 1,2,4-oxadiazole derivative of the formula (VI)

R

(VD

in which R? is as defined above

and then reacting the compound (VI) in the presence of a base with a compound of the formula
20 (VID



ir; which R2 is as defined above with a pyrazol ecarboxylic acid of the

formula (V)
formula (VI

5 V) to give a 1,2, 4-oxadi azol e derivative of the
201813:41(7ﬁpch R2 is as defined2above WO 2011/ 1BEEEP201D057021

- PCT/ EP2011/ 057021 (VIIl) in vvh;(oh X is as defined above and

10

15

20

25

Y
(VI
in which X is as defined above
and
Y - isaleaving group, for example chlorine, bromine, iodine, mesylate, triflate or toéylate.

The condensation reaction (IV) + (V) — (VI) is preferably performed with the aid of a
carbodiimide such as N'-(3-dimethylaminopropyl)-N-ethylcarbodiimide (EDC), in conjunction
with 1-hydroxy-1H-benzotriazole (HOBt) as an active ester component, or with the aid of a-
phosgene derivative such as 1,1'-carbonyldiimidazole (CDI) in a high—boiling dipolar aprotic

solvent, for example N, N-dimethylformamide or dimethyl sulphoxide.

The initial coupling step in this reaction is effected generally within a temperature range from 0°C
to -50°C; the cyclization to give the 1,2,4-oxadiazole is then accomplished by subsequently
heating the reaction mixture to temperatures of +100°C to +150°C. The reaction can be performed
at standard, elevated or reduced pressure (e.g. from 0.5 to 5 bar); in general, standard pressure is

employed.

Inert solvents for the process step (VI)} + (VII) — (II) are, for example, halohydrocarbons such as
dichloromethane, trichloromethane, tetrachloromethane, trichloroethylene or chlorobenzene, ethers
such as diethyl ether, diisopropyl ether, methyl fert-butyl ether, tetrahydrofuran, 1,4-dioxane, 1,2-
dimethoxyethane or bis(2-methoxyethyl) ether, hydrocarbons such as benzene, toluene, xylene,
pentane, hexane, cyclohexane or mineral oil fractions, or dipolar aprotic solvents such as acetone,
methyl ethyl ketone, ethyl acetate, acetonitrile, N,N-dimethylformamide (DMF), N,N-
dimethylacetamide (DMA), dimethyl sulphoxide (DMSO), N,N"-dimethylpropyleneurea (DMPU),
N-methylpyrrolidinone (NMP) or pyridine. It is equally possible to use mixtures of the solvents

mentioned. Preference is given to using tetrahydrofuran or 1,4-dioxane.

Suitéble bases for the reaction (VI) + (VII) — (II) are customary inorganic or organic bases. These
preferably include alkali metal hydroxides, for example lithium, sodium or potassium hydroxide,
alkali metal alkoxides such as sodium or potassium methoxide, sodium or potassium ethoxide or
sodium or potassium tert-butoxide, alkali metal hydrides such as sodium or potassium hydride, or
amides such as sodium amide, lithium or potassium bis(trimethylsilyl)amide or lithium

diisopropylamide. Preference is given to using potassium fert-butoxide. The addition of an



Yis a | eaving group, for exanple chlorine, brom ne, iodine, nesylate,
- triflate orto 5 The condensation reaction (IV) +
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as diethyl ether, yei.i sopropyl ether, nethyl tert-butyl ether,
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bi s(2- met hoxyet hyl ) ef\ReN bopN_suc as\ benzene, tol uene,
xyl ene, pentane, hexané! gxaneN or N Negctions, or

di pol ar aprotic solvents s $ acet yl ketone,
ethyl acetate, acetonitril e™~% i thylformam de -
N, Ndi met hyl acet anmi de (DMA), di met hgf sul phoxi de (DVSO), R (I-A)

/'V, NL- di et hyl propyl eneurea (DVPU), N-nethylpyrrolidinone (NWP) or
pyridine. It is equally possible to use m xtures of the solvents

ment i oned. 1@Wé$bmeﬁe@l¥sar@wbms definggsibavg t et r ahydr of uran or

1, 4-di oxane. Suitable bases for the reaction (V) + (V) -> (I1) are
cust omgpy i l?q,r;gt 'y include

al kal i rr%et a{aﬁggguo%l éd}étgglg or %ggﬁg?gc?lﬁ}ﬁ;ﬁ(ﬁ?ﬁtg%% ]ﬁ%nﬁé@?pot assi um

hydr oxi de, al kali netal al koxi des such as sodi um or potassi um

met hoxi de, sodi um or pot assi um et hoRi &€0Hr gatlh um or pot assi um
tert-butoxide, alkali netal hydrides such as sodi um or potassium

hydri de, dol. { hi u ot assi um

bi s(trinmet hy%{q ﬁ%?sd;fﬁ’l&g%ﬂgl?%?&%% um"&l}”ﬁis%p g?ﬁ%dgg °Preference is
given to using potassiumtert-butoxide. The addltl on of an WO

2011/ 14132@nd the respiing ERAELDADS 1D formblh (ﬂy]’lal are aptixahiat gepirateﬁ @xto eheasiiphtmers

l'i thium br tetr arrrmmu brom de or . .
benzyl tri et(?i ﬂ&/{ﬁ- dla&?e%ﬂllr%’fsé Q%Orf grclld‘lor conveatﬁgusé?ﬁ}ﬁﬁ?pé’éoé’gﬁ? l'ﬁ?ég atngjéj?ﬁgli)é‘ﬁ‘ds to
i s effdét edlegehacsilsdlty awd/ortsolvatas dfabgpattathereef, r ange from -20C to +100C,
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i nvent i on guoup REt arprfandxaiaple aopespontisg dllnﬁldw@raﬁlﬁydﬂ&st iﬂﬂu&ﬁ%’m&éﬂdﬁhﬂfﬂes or
t he forrrul char act er.i ed i.n thaﬁr a conmpound of t

(I1-A) | Aisturrp S g Peliiien Aabes, apago b BNt i the R radical i

appropriately present here in temporarily protected form and is then released again at the end of

20  the esterification reaction by familiar methods. Such protection used is preferably in the form of
the ‘fert-butoxycarbonyl group, which can be detached by treatment with a strong acid, such as
hydrogen chloride or trifluoroacetic acid [cf., for example, M. Bodanszky and A. Bodanszky, The
Practice of Peptide Synthesis, Springer-Verlag, Berlin, 1984; M. Bodanszky, Principles of Peptide
Synthesis, Springer-Verlag, Berlin, 1993; T.W. Greene and P.G.M. Wuts, Profective Groups in

25  Organic Synthesis, Wiley, New York, 1999].
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The inventive compounds have valuable pharmacological properties and can be used for

prevention and treatment of diseases in humans and animals.

5  The inventive compounds are highly potent inhibitors of the HIF regulation pathway. In addition,

the inventive compounds have advantageous pharmacokinetic properties with regard to the



HéC oNH...-...".. CH3 COON 1 EDC/ DVAP The inventive conpounds

have val ua | ogi cal properties_and can be used for
preventionqgﬁﬁﬁﬁﬁigﬁﬁént of diseases in hlfans and aninals?cfﬂﬁpgjﬂﬂsnnl
2011/ 141326; 17-.PCT/ EP2011/:057021 dj stri bution vol ume thereof and/or
the cl ear arﬁiésér}tlultl‘g? YQjpme 'g‘ﬁrdo i Oﬁéﬁf’f-ef*’??“é torasatanad thetha i dif domiyed fhprefiom, which

nmakes t hemrsdiked @bh euifable f6r@gRabeEnRIGRy slihiMra4dRi ni stration. On the
basis of their profile of action, the inventive conpounds are

especi al | ui,tabl e for treatment of hyperproliferative diseases in
hunans. and G ot & ST GENRT 81 2oe 0 MIBUNESOBEEH AT BPecialb) Buikble for

reduce or lRufenCe Hypb@litdfiva diseRePthufhd afll MiinBfhls ANEbnSEL qgg |c¥mpounds
I ncrease apoptaosi.s.  The hyperproliferative di seases which can be

treat ed “usify RIS idiRFentefitss dapeusrlisprriisration apb ofll division, ked sicddly increase
formation qbogig®y s and other proliferative diseases of the skin,
beni gn di seases,

The hyperproliferative diseases which can be treated using the inventive compounds include
psoriasis, keloids, formation of scars and other proliferative diseases of the skin, benign diseases,
such as benign prostate hyperplasia (BPH), and especially the group of tumour diseases. In the
10 context of the present invention, these are understood to mean especially the following diseases,
but without any limitation thereto: mammary carcinomas and mammary tumours (ductal and
lobular forms, also in situ), tumours of the respiratory tract (parvicellular and non-parvicellular
carcinoma, bronchial carcinoma), cerebral tumours (e.g. of the brain stem and of the
hypothalamus, astrocytoma, medulloblastoma, ependymoma and neuro-ectodermal and pineal
15 tumoﬁrs'), tumours of the digestive organs (oesophagus, stomach, gall bladder, small intestine,
large intestine, rectum), liver tumours (including hepatocellular carcinoma, cholangiocellular
carcinoma and mixed hepatocellular and cholangiocellular carcinoma), tumours of the head and
neck region (larynx, hypopharynx, nasopharynx, oropharynx, lips and oral cavity), skin tumours
(squamous epithelial carcinoma, Kaposi's sarcoma, malignant melanoma, Merkel cell skin cancer
20  and nonmelanomatous skin cancer) tumours of soft tissue (including soft tissue sarcomas,
osteosarcomas, malignant fibrous histiocytomas, lymphosarcomas and rhabdomyosarcomas),
tumours of the eyes (including intraocular melanoma and retinoblastoma), tumours of the
endocrine and exocrine glands (e.g. thyroid and parathyroid glands, pancreas and salivary gland),
tumours of the urinary tract (ftumours of the bladder, penis, kidney, renal pelvis and ureter) and
25 tumours of the reproductive organs (carcinomas of the endometrium, cervix, ovary, vagina, vulva
and uterus in women and carcinomas of the prostate and testicles in men). These also include
proliferative blood diseases in solid form and as circulating blood cells, such as lymphomas,
leukaemias and myeloproliferative diseases, for example acute myeloid, acute lymphoblastic,
chronic lymphocytic, chronic myelogenic and hair cell leukaemia, and AIDS-correlated
30 lymphomas, Hodgkin's lymphomas, non-Hodgkin's lymphomas, cutaneous T cell lymphomas,
Burkitt's lymphomas and lymphomas in the central nervous system,

These well-described diseases in humans can also occur with a comparable aetiology in other

mammals and can be treated there with the compounds of the present invention.
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Inhibition of the HIF regulation pathway, as achieved by the inventive compounds, can therefore

also be beneficial in the event of diseases such as heart failure, arrhythmia, myocardial infarction,
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treatment of HIF-10-mediated entichment of lipids in the tissue, especially in the case of obesity.
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epoetin-alfa, epogen, eptaplatin, ergamisol, estrace, estradiol, estramustine sodium phosphate,
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syner gi st i damysiing heifdeneing, Haariapk eeschlotsthaimirivi bictdbelamat, mdde)xwlﬁgestegmml acetate
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conbi nat i ormllwfphnmtmmcytlh@r mpmescmlCr evbede, agiwxasitonangbaigenenicet, fredaplatin,

I I ni ce re ib, fenib
g)r(agﬁmet i ni B %%n%?ﬁg ons % qlﬁa%% %OHVS?ext hgg%%gf%lgsoﬂé?ﬁﬁd Qfireotide,
NTOR and ambddrestro nigsirahidridy @map:aﬂalr?xﬂi;ﬂa?ihpbacmtagalzyﬁeaa%m}m ﬁagispirgzsa’r Begasys,

t | arl yse 0 i r. . favoura ile.o
it ecs. -cabubais Bidhd it BHpGmhie, MRl B ARhEeh et i  pEmer sodium,

conbi nati OIpre(dﬁmﬁJBﬂili’prLp’idBus@lbnd, hﬁe@ﬁﬁﬁt&nbrekﬁ’dﬂﬁ NbicefbMiden pRSdRET raltitrexed, rebif,
ve agents: 25 inproved effi cacy

tostaticall t oxi cal act
Fh gl oW ngalt1 ﬁmbigcﬁ%%dc}%ate Ty rOi’e]rlonr%deer tselageny gandpstatife pagggamostim,
the conpl etsem@ktihdl fafitan sttuesmead, ,soﬁﬁﬁaﬁéleqtcré’ﬂtezbmﬁ @cﬁﬁlﬂﬁrﬂ—%ﬁ)v\éhwﬁd@nsynthrmd
I ndi vi dual actLve |ngred| ent ; the g%ﬁ& |I|ty of using the
chenot her affRREGHES GRStiosing tasonespiay tagtoksipae.t RaticT froelpukin demozefomide, teniposide,
nonot her apysstosiehe Hﬁ%ﬁén‘ﬁts' tésﬁfecpfth@gﬁ‘afn@ Eh@cltﬁfaamy?otlro fal ﬁp.l\ﬂro\ﬁﬂ ot Beid CWBbtecan,
re

side effects caonpa i ndi vi dual 30adm ni strat
possi biZPi t JPremifens é‘%ﬁt“wabolﬁs%zumabé@téﬂlfepeettltounﬁe?fallt tymmﬂtyknelamlhe trimetrexate,
achi eve”emtnﬁ(f;reﬁn NcaB8! Bl f afngﬁgorﬂﬁ@ Liatdae & (lqtpy\resn 0%, yinblastine,
2011/ 141326- PCT/ EPZ 11/ 05 021 ‘a | ohger surV| va he
patient coNiﬂaﬂ%@eamﬁmﬂﬁspﬁ,e@e@wlb@&yVlsltlandamucatrﬂtezlup;anntsmaatdert zofingn; tARI-007,
| nventive GORHNRmeRl A Aal SmtREHrh, bt RSb: N, Mehddioh8 SRR A0etn,
and/ or surgical intervertion

CCI-779, CDC-501, celebrex cetuximab, crisnatol, cyproterone acetate, decitabine, DN-101,

25  doxorubicin-MTC, dSLIM, dutasteride, edotecarin, eflornithine, exatecan, fenretinide, histamine
dihydrochloride, histrelin hydrogel implant, holmium-166 DOTMP, ibandronic acid, interferon-
gamma, intron-PEG, ixabepilone, keyhole limpet hemocyanine, L-651582, lanreotide, lasofoxifen,
libra, lonafarnib, miproxifen, minodronate, MS-209, liposomal MTP-PE, MX-6, nafareiin,
nemorubicin, neovastat, nolatrexed, oblimersen, onko-TCS, osidem, paclitaxel polyglutamate,

30  pamidronate disodium, PN-401, QS-21, quazepam, R-1549, raioxifen, ranpirnas, regorafenib, 13-
cis-retic acid, satraplatin, seocalcitol, sorafenib, T-138067, tarceva, taxoprexin, thymosin-alpha-1,
tiazofurin, tipifarnib, tirapazamine, TLK-286, toremifen, transMID-107R, valspodar, vapreotide,

vatalanib, verteporfin, vinflunin, Z-100, zoledronic acid and combinations thereof.

In a preferred embodiment, the compounds of the present invention can be combined with

35 antihyperproliferative agents, which may be, by way of example - though this list is not exclusive:



The present invention further provides nedi canents which conprise at

-l east one igpyenti onpound, typically_together with one or nore
inert, nont‘gré i@ﬁéﬁ]a’?ﬁaceuti cal ly sui tablzé"exci pi ents, andP¢RERIGLI057021

t hereof for 1..he1%%ﬁre nt.i oned purposes.. The inventiyve compounds nay

act syst emi TEPIBFERES, | oERMRSASEor PTG, pdacyiding, chieprpisin,  busulfan,

adm ni st er edmpidtiacialcirbdifinRRaREtne] RhloAXMIE, Cidi¥atihN@ol¥pdle; cyclophosphamide,
parenteral, pulnonal, nasal, sublingual, |ingual, buccal, recCt allj,
dermal , tr Mifal , dRebaREL i vArCtingmydn,r oufamomgbicias arflitipstithestrely  212-

stent. 10 Tdiuorééefcititine OBRAMRAS d&@RRS AdiMRlyshe! §frubiin, teg;gthilone and its

admi ni strayﬁgn forms suitable for these adm nistration routes

Sui t abl @ adii'PREeS AYHR-hydermondsdeaing ethintiesmdidlr sfopesifiea flodartion ehnbrihete, 5-
wor k- accor diudghdbSkyliMnd)! i5%TuoRbloxy & 6l esi Lye

conpounds r api dl yygrlldlllor i rllloa ‘r%di filed rrar?ﬁgt?sﬁlgltrtl% \%hf{ﬁ\éﬁq]}cag%r{ft aquﬁXYIH%Sterone’
i nventive dbfgsRdhdderamegyimalaning, ndydatyuee, ahoirpiyproecteamd/ erprdits,s oidembicin,
form for exgAR®, infefet@APl-HbRcdnY i LGl b

exampl e with gastfic julce-r e%aigl’slt%g%t%%g lgﬁé]fsglg‘%g%g}g%%&%%hntei %ﬁ&S?YPIOgeStemne
i nsol ubl e cedetengeeasmvlciretsn redphalahetmeteptepurnd, tmheaj metotrénae, mitomycin C,

compoung) , ts ' I obhalgs whigh.digjntegrate rapidly in
or al caf\i/ili) t y%l?o?a!nlg’nsrfﬁcg/}%%ﬁﬁg’?zp% etg)iegr P\(,:wz;tﬁgtgl}f és i}(pfh8?p%89?3ﬁefﬁleq‘ﬁ%fp%ﬁ%‘? EEI}SLA)’
sof t gel at iphcanaypau pedisolewgmedniond, hchrbining sloxifedBeth@sine, PREpt@bSin, tamoxifen,

powder s, eq}hl. i.oNs Spensi ons erosol s .or. solutions.. 2815{ renteral
adni ni stration can: @Sgeégns? pé??%“f)‘?b&b%“%rﬂnes {hiyfenag togotega, friggy g’ﬁ‘g"l“?l}le> uridine,
i ntraart er ivaiblagtine, nheriscag, dinddsing and Wibsdbpenal | y or intral unbal ly) or

i ncl ude an absorption (e.g. intranmuscul arly, subcutaneously,

i ntracut an s) .per cut angousl r intraperitoneally). ) ) )
Adni ni str a?li(i)1 gﬁn%g?‘%’scosm o151 8" f%sf’ qtﬁ’a Oé‘FLPt"bega‘P U A 112"5% RBANST ity figlogical
prepar afsi onlserdpentids/guelc s amtibaiied (foh Exbsipavhdling ARxAOEBIOE, h&0dpih) MASrecombinant
suspensi ons, .enul si.ons,.. | yophi lizates or sterile powders. 25For the
other adni BLEPRCTR PeiEEe or SYReteiicallyeSahmse die effastsiof ke of the HIF signal
medi canent phthwvapufdsimgkiosli ng powder inhal ers, nebulizers), nasal

drops, solutions or sprays, tablets, filns/oblates or capsules for

| i ngual , suyhli.ngual ,or.buccal admnistration, suppositories, ear or
eye prepar 911[8{2?23 0{,3’@#}% fe@gﬁ?ﬂlpé@}”a&’q%’é]é&é e SYRTYT GPRIPQURES icBmglso achieve
shaki ng m ybifivsetfectsi i @pMbinktfon AP 8RS @&%pie@ﬁf@écféﬁ&%ﬁnst%ﬁ@gﬁesi , for example
transdermal therapeutjc systens (e.q. patches), mlk, pastes, ? oans,
spri nl dPng "PERIETE, axdigibyfseentipseenralenib for fengy of sunitiib. S arbinatipns| with inhibitors of
admi ni st r atHeOptoRERMR Al OF HEHR SRPHEH N O5A i fH%he inhibi
admini stration Vb 2011 141326- 24 - PCI/ Epzosiézﬁgag?‘g%b%ﬁﬁg A
conpounds EHHCBEL-HHMEe besanse of thejefasenrile profilswof side ¢fctys nent i oned.

This can be done in a manner known per se, by mixing with inert,

nont oxi ¢, RRAGHME et bl ihy aigiichabd Furfitd 'v@ih%ﬂé §ombT1féﬁ§rF 0?3%%;1%‘.11? L% the present
include carriers (for exanple mcrocrystalline cellul ose, "l"'actose,

manni t ol ), IYeRRAAAtIt otler gytostatigallycr pubipisicaliy asties agbnicol s), enul sifiers

and dispersing or wetting agents 5 (for exanple sodium

dodecyl,gul ghat,g,..Ral #OX%¥ [ inders. (for.exanple .

pol yvi nyl pyrr oﬂlilpr((:)ione%f, . si?f{ ﬁg%’?lg tgéngl%ﬁl@% of glmg% Viver suctnﬁolfs?i‘%(ea fign in the
al bumi n), st abéthplete ekimihatiay. theagvlf compatahvih trémere xadtph endivédar &2tice mgiedient;
dyes (e.g. inorganic pignments, for exanple iron oxides) and flavour

and/ or odoyr %%rﬂogﬁﬁiﬁ@t St using the chemotherapeutics used in a lower dosage thén in the case of

monotherapy;

* the possibility of a more tolérable therapy with fewer side effects compared with individual

30 administration;
» the possibility of treatment of a broader spectrum of tumours;

*  the achievement of a higher rate of response to the therapy;



In general, it has been found to be advantageous in the case of

arent er al o]l ion to 10 adm ni st anounts of about to
Flj my/ kg, pr‘gg’rQOli Jlﬁa%out 0.01 to 0.5 ng?ig of body wei gh]fCT@Pmll/“S'le

achi eve effectiyve resul S. | e. case of oral admnistration, the
dosage is abolftoHHITHE 115’6 Oﬂﬁ‘f’ ReJientsompaed Wit peppptrdayiandard gy ng/ kg
and nost preferably 0.1 to 10 ng/ kg of body weight. It may

nevert hel eds abdititre cles Basntivivb@nguadPdaa Rillso seCustd ind@ {)ﬁ&tﬁ)nf\hmam&ﬁlera gr and/or
stated anounts pemflcal ly as a function of the body weight, rou

of adni ni sCPRPHRCTEAEYi dual response to the active 15 ingredient,
nature of the preparation and tinme or interval over which

adm ni st r atfhenpresekte mventaa efurth@r proviédsamedcaniehts SOREBh CoSFTe 4tCPMt tcr'f’ft@rﬁnventlve
t he af orenmenti oned m.nimum anount nmay be sufficient, while in ot
cases the GB’BB?““§1 fypice ntPgetaBI??édw%é’Pe HE BBl notoxie, h@laﬁfa@éuttﬁﬁﬂy suitable

admi ni st r atekéipiettt, an@thatuke@biéof faf tBeafBfPItcRed hlrpd¥By be advisable to
di vide these into several individual doses over the course of the

d 20 Th war ki ng exa s which followillustrate the invention.
Tﬁg i nventi 51?1 IF%SHH‘%t anilpg’fe"t“gdmfyoa‘it HEStRERISHIY "é‘é” or lqgadly.plr cthis tpagpess. i thest pea be
tests and edamMeed iWhlsGHabicahdBYY, fF Sxanipld B%/stﬁe 6rgﬂt)&@ﬁt§gl Mlﬁ%aWn%@al sublingual,

ercent ages, by weight; parts ar e parts Sol vent rati
3. | uti ongr FogEd baedl &5 élﬁlfni‘aéttﬁa&ﬁﬁie@a"l aom@rrctlrfalcﬂncdmttr,qmsdmsmplamt.om Nent.
are based in each case on volume. 25 WD 2011/141326-25

- PCT/ ER201 h@ S Qetdivé. co@8mkie an ARDAEYHRE!ANE SEinRELRAY MBms spitable for these

abs. absol ute Acacetyl aq.aqueous Ex. Exanpl e Bubutyl approx.circa,
appr oxi mat @AYingEpHontoutesr hony| di i m dazol e :

Suitable administration forms for oral administration are those which work according to the prior
art, which release the inventive compounds rapidly and/or in a modified manner and which contain
the inventive compounds in crystalline and/or amorphized and/or dissolved form, for example
15 tablets (uncoated or coated tablets, for example with gastric juice-resistant or retarded-dissolution
or insoluble coatings which control the release of the inventive compound), tablets or films/oblates
which disintegrate rapidly in the oral cavity, films/lyophilizates or capsules (for example hard or
soft gelatin capsules), sugarcoated tabiets, granules, pellets, powders, emulsions, suspensions,

aerosols or solutions.

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

solutions, suspensions, emulsions, lyophilizates or sterile powders.

25 For the other administration routes, suitable examples are inhalable medicament forms (inclading
powder inhalers, nebulizers), nasal drops, solutions or sprays, tablets, films/oblates or capsules for
lingual, sublingual or buccal administration, suppositories; ear or eye preparations, vaginal
capsules, aqueous suspensions (lotions, shaking mixtures), lipophilic suspensions, ointments,
creams, transdermal therapeutic systems (e.g. patches), milk, pastes, foams, sprinkling powders,

30  implants or stents.

Oral and parenteral administration are preferred, especially oral and intravenous administration.



Clchem cal ionization (in M5) doublet (in NNF) day(ﬁ) t
DASTdi et hyl I r trifluoride TLCQ |n ayer chromato
DCl di r ect ‘ﬁ?%@% ggﬁl zation (| n I\/IS) ddddibl et of doubl et CT&#ZWSWZI

DVEN, 1.l ot Ry B0 Rt B SRSt et A< B BB AG eI atengipne. This can be

triplets (|d0nd:\|MR)a N ko Bwiel i bd) Yya ez @R Viddrt, NroRtoR] pRIrReidH esultable

hl d t El. el ectron i npact 1o0nization
VE) o, equittaPERE( dIPoEaTaPiEtt AOUHEaGF T On{ ZAENEIE MHOREy U pbIcapg e,

chr omat ogr apdititol), solvents (e.g. liquid polyethylene glycols), emulsifiers and dispersing or wetting agents
5 (for example sodium dodecylsulphate, polyoxysorbitan oleate), binders (for example
polyvinylpyrrolidone), synthetic and natural polymers (for example albumin), stabilizers (e.g.

antioxidants, for example ascorbic acid), dyes (c.g. inorganic pigments, for example iron oxides)

and flavour and/or odour correctants.

In general, it has been found to be advantageous in the case of parenteral administration to
10 administer amounts of about 0.001 to 1 mg/kg, preferably about 0.01 to 0.5 mg/kg, of body weight
to achieve effective results. In the case of oral administration, the dosage is about 0.01 to 100

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

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

day.

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

examples.

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

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

25



hour (s) HOBt 1- hydr oxy- 1H benzotri azol e hydrate HPL|Chi %hlvglr _essy(rje
- hi gh-perfor, | iquid chromat ography ' Prisopropyl LC MSli qui

ch?omgt ogrégﬁ&fai]c{b{}gg% mass spectrometry?¥it.literature (r’é‘%ﬁ@@ﬁ@b‘)’oyml
WO 2011/ 141326-26 - PCT/ EP2011/057021 multiplet (in NVR) Menethyl
m nm nut e(s) M £4m pressure liquid chromatography (over silica
gel; also called "flash chromatography) Mnethanesul phonyl (nesyl)
MSmass s peqibbeémitions MPNro®igny | - 2- pyrrol i di none NMRnucl ear nmagnetic
resonance spectronetry Pd/ Cpal | adi um on activated carbon
PEGpol yet h)éLsene gl ycol

absolute
Ac acetyl
aq. aqueous
Ex. Example
Bu butyl
approx. circa, approximately
CDI 1,1'-carbonyldiimidazole
CI chemical ionization (in MS)
d doublet (in NMR)
d day(s)
DAST diethylaminosulphur trifluoride
TLC thin layer chromatography
DCIV direct chemical ionization (in MS)
dd doublet of doublets (in NMR)
DMAP 4-N,N-dimethylaminopyridine
DME 1,2-dimethoxyethane
DMF N, N-dimethylformamide
DMSO dimnethyl sulphoxide
dt doublet of triplets (in NMR)
EDC N'-(3-dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride
ee enantiomeric excess
EI electron impact ionization (in MS)
eq. equivalent(s)
ESI electrospray ionization (in MS)
Et ethyl
GC gas chromatography
h - hour(s)
HOBt 1-hydroxy-1H-benzotriazole hydrate
HPLC high-pressure high-performance liquid chromatography
Pr isopropyl
LC-MS liquid chromatography-coupled mass spectrometry

lit. literature (reference)



Prpropyl quartquartet (in NVR) quintquintet (in NVR) ;etent:on i ndex

in TLC ature Rretention tinme (in HPLC) singlet (in

§\II\/R) se)ptsept Ce)%Hl{l %B%k/R) triplet (in NVRCTBAFt et ra- n- but y? dHpS7021
fluoride "Butert-butyl Tftrlfl t hyl sul phonyl (triflyl)

TFAtrifl uorBacetic acid TRELRS E’QW bfuran UWul t ravi ol et spectronetry

v/ vvol unme tie vol une ratlane@@i a solution) HPLC, LC/ M5 and GC/ M5

nmet hods: Method 1 (LC/ M) I nstrunent type: Mcromass ZQ HPLC

i nstrunent Tpe: HP 1100 I’Sﬁlft?(é)s UV DAD; col urm: 5 Phenomenex Gem ni

3p., 30 mMmmpPBCO0 MM el wetunfpreskire QhuidBhiBhatbg@pty (Bler Sicaf2¥oalsQ il

aci d,
"flash chromatography")

Ms methanesuiphonyl (mesyl)

MS- mass spectrometry

NMP N-methyl-2-pyrrolidinone

NMR nuclear magnetic resonance spectrometry
Pd/C palladium on activated carbon
PEG polyethylene glycol

Pr propyl

quart quartet (in NMR)

quint quintet (in NMR})

Ry retention index (in TLC)

RT room tetnperature

R, retention time (in HPLC)

8 singlet (in NMR) .
sept septet (in NMR)

t triplet (in NMR)

TBAF tetra-r-butylammonium fluoride
‘Bu ‘ tert-butyl

Tf trifluoromethylsulphonyl (triflyl)
TFA trifluoroacetic acid

THF tetrahydrofuran

uv ultraviolet spectrometry

viv volume to volume ratio (of a solution)

HPLC, LC/MS and GC/MS methods:

Method 1 (LC/MS);

MS instrument type: Micromass ZQ; HPLC instrument type: HP 1100 Series; UV DAD; column:
5  Phenomenex Gemini 3y, 30 mm x 3.00 mm; eluent A: 1 | of water + 0.5 ml of 50% formic acid,

eluent B: 11 of acetonitrile + 0.5 ml of 50% formic acid; gradient: 0.0 min 90% A — 2.5 min 30%



eluent B: 11 of acetonitrile + 0.5 m of 50%formc acid; gradient:
- 0.0 mn 90% ﬁi 4':'13 n 30% WO 2011/141326- 27 -PCT/EP2011/057021 A
-> 3.0 nin 2\ 15 5% A flowrate:”0. 0D min 1 m/nin T4 TEP2011/057021

/3.0 /4 50C, LV det ect 210 Vet hod
2 (Laing): A st T 0 K T a0 RSB e Fpuie A g min 2

Series 110@il/ni®losem 50°Thernvn@tdetiddy pay&hl GOLD 31.t, 20 nmm x 4 nun;
eluent A: 11 of water + 0.5 ml of 50%formc acid el uent B: 11 of

acetonitri!g+(%.f@ of 50% form ¢ acid; gradlent 0.0 min 100% A
-->3.0m . nlO%A > 4.01 mn 100%A(f|owrate25

m / m n) ->500m .100% oven: 50C. flowrate: 2 m/m

det ect i on: BTHE Migthes afocive M%WIW?%t4&4ﬁ@r§er@§/b@0 IVP@W@SHHO

ZQ HPLE i mﬁpéruneowt%p@o mMAL £, eiheﬂtaanq o%géw@%l M@fm?h&%ﬁgw@%menta
Synergi 2. 5%1 MAX- RP 100A Mercury 20 mmx 4 mm el uent A
8

+ 0.5 m of 1stwsiesinie & Osoikpf 5@% anc ®id; g@d@ﬁt a@emoﬂm&% Aje 30 19in5.0p4 Aeb 4.0
50% formc 09 { ) ]

206 A 40 SRLAA SLERREHn 16tep @mﬂgw?‘%?v%ra T2 3> o r'r‘?‘ﬁ;{%g’\?é*n:""’%’oé&%@"w
det ect i on: r4 @ mimin; 15V Netedtiod: 200inC/ MS) . | nstr urrent : Mcromass Quattro
Prem er with Waters UPLC Acquity; colum: Thernmo Hypersil GOLD 1.91i,

50 mMmmx 1 %Eﬂmiglgﬂéﬁgs}ﬁx 11 of water + 0.5 nl of 50% form c acid,

el uent B: ile + 0.5 mM of 50%fornic acid; gradlent
OOm 900 -5 mn 10% n 10% A;

fl ow rat e: @Aﬁ&rﬂq 711} tﬂn ovne)%llaSSS%)% Ijqi]%: dRFERFTE OﬁPe:Z\YﬁteﬁdgH‘%e 19 Frogolgmn:
(LC/ MB) : | | Hmmmmtsmwgmmm@aom ey D8 it KRG, Asgtehemn Berwasrms
1100; colu orrene n RP 100 rcur, mm X

m el uent m/& {d%eg ére%ﬁ ngﬁg }T?zfa{i‘?gfor%af t 8PP éa%on% %fé‘htgraﬁle”ii)onnn

of acet oni po% lre—+00 n!in w404 -S0%hiarsyi @ acd ol mi®sadh ents o Oy Gha} z@of%w“‘rate 2
->01mnm§0%A > 3.0mn 5%A-* 4.0 mMmn 5%A -> 4.1 min 90% A

f1ow rat e: TR PHIT S0°Gy BY- detpgtionn 0 ngy det ecti on: 208- 400 nm Met hod 6
(LG MS): Instrument: Waters Acquity SQ UPLC System columm: Waters

Acqui t y5 UPMGiHb®S (T@MS)89, 50 mmx 1 nm eluent A: 11 of water + 0.25
m of 99% formc acid, eluent B: 11 of acetonitrile + 0.25 M of 99%

form c aci Hlstnﬂﬁs'ahdllﬂf&romags Quiti-p PRRAYErAvit Wateds m‘PﬂC@%q?ﬁ\t}z chuH?n“ Tﬁe@ﬁ% Hypersil
flow 30rate; 0.40 m/mn; oven: 50C, UV detection
GOLD 1.9y, 50 mm x'1 mm; eluent A: | 1 of water + 0.5 ml of 50% fonmc ac1d eluent B: 11 of
acetonitrile + 0.5 ml of 50% formic acid; gradient: 0.0 min 90% A — 0.1 min 90% A — 1.5 min

10% A — 2.2 min 10% A; flow rate: 0.33 ml/min; oven: 50°C; UV detection: 210 nm.

20  Method 5 (LC/MS):

Instrument: Micromass Quattro LCZ with HPLC Agilent Series 1100; column: Phenomenex

Synergi 2.51 MAX-RP 100A Mercury 20 mm x 4 mm; eluent A: 1 1 of water + 0.5 ml of 50%

formic acid, eluent B: 1 1 of acetonitrile + 0.5 ml of 50% formic acid; gradient: 0.0 min 90% A —

0.1 min 90% A — 3.0 min 5% A — 4.0 min 5% A — 4.1 min 90% A; flow rate: 2 ml/min; oven:
25 50°C; UV detection: 208-400 nm.

Method 6 (LC/MS):

Instrument: Waters Acquity SQD UPLC System; column: Waters Acquity UPLC HSS T3 1.8, 50

mm % 1 mm; eluent A: 11 of water + 0.25 ml of 99% formic acid, eluent B: 1 1 of acetonitrile +

0.25 ml of 99% formic acid; gradient: 0.0 min 90% A — 1.2 min 5% A — 2.0 min 5% A; flow
30 rate: 0.40 ml/min; oven: 50°C; UV detection: 210-400 nm.



WO 2011/ 141326- 28 - PCT/EP2011/057021 Method 7 (LC/ MS): MS instrunent

- type: Wﬂer@v&%ﬁp}ﬁd nstrunent type: Agilent 1100 Seri esfcﬁéﬁéﬂfﬁmﬂ

col um: Ther persil GOLD 3g, 20 nm x mm eluent A 1
+ 0.5 ni OfMét(PlO&ff acid, eluent B: 11 of acetonitrile + 0.5 m of
50% form c 't 00 min 100 A3.0 min 510 A -> 4.0 mn 10%

AT U AR ) L8, B LA 2R N AR5, B

M cr omass ZQ)errhiPH@pemBGOHDem 20 mpex 4 Hifth; QA el 1 &SvatddV- (ARI oﬁsﬁ%l fﬂfﬁ‘nuc acid,

Phenomenex 0eI uent A Il of water +

of 50% f or i né@r a?%ieceéqnmﬁ §5 nﬂfmbﬁafeg%ﬁwfwwent ©0 gup 0455 Ase»/?)Omm
formc agi dio%v—\ad;l £0%in 30f An-;lzﬁqzﬁhﬁo@%@q Pl 3820, 0 Dol Qvant L Bsedtow rdte: 2
4.5 min 5% A flowrate: 0.0 mn -> 2. 0 m 5'mn

2 o I oRplin: @b’detewwéi%@euon 210 nm  Met hod 9 (GC/I\/S).

| nstrument: M cromass GCT, GC 6890; columm: Restek RTX-35, 15 m x 200

gmx 0.33 gmthg@gg@m%t flowrate of helium 0.88 ml/mn; oven: 70C
inlet: 250C, gradien 0C, 30 mn -> 310C (hold for 3 mn). Mthode

10 (anal yt ilqglinéﬁ%a@t:tjgienﬁ/ﬁ&yﬂ%@'[ZQ, WLélestMeﬁtnﬂﬁAﬁPdﬁbgg%Aegn[%TV(fj)AJH%lumn
Kromasi| 100 RP-18, 6 . gm el Uent

perchl ori ¢ Benemqyp&pming 3Bsf3(w&m€‘r3 0Gmee pluerB:A: ddetf ovater r 0. el of b Ennic acid,
0 mn 2% 2 > .90% B -> 6 o

6.7 m nl/SZ% %nt B7I1 gof%ccmngt(y%ég- gélngv(\)ﬁ?g’?g& gg I%){a}hent 068811 8?{29& —>BZ.5 min 30%
t enper at ur eA 30@; mid\ﬁ%lﬁiecu o 59 13 flom rate: 0.0 min 1 ml/min — 2.5 min/3.0 min/4.5 min 2

ml/min; oven: 50°C; UV detection: 210 nm.

Method 9 (GC/MSY:

Instrument: Micromass GCT, GC 6890; column: Restek RTX-35, 15 m x 200 pm x 0.33 um;
15 constant flow rate of helium: 0.88 ml/min; oven: 70°C; inlet: 250°C; gradient: 70°C, 30°C/mm—>
310°C (hold for 3 min}.

Methode 10 (analytical HPL.C):

Instrument: HP 1100 with DAD detection; column: Kromasil 100 RP-18, 60 mm x 2.1 mm, 3.5
um; eluent A: 5 mi of perchloric acid (70%) / 1of water, eluent B: acetonitrile; gradient: 0 min 2%

20 B-»0.5min 2% B — 4.5 min 90% B — 6.5 min 90% B - 6.7 min 2% B — 7.5 min 2% B; flow
rate: 0.75 ml/min; column temperature: 30°C; UV detection: 210 nm.

Method 11 (preparative HPLC):

Column: Grom-Sil 120 ODS-4 HE, 10 pm, 250 mm x 30 mm; eluent and gradient programme:
acetonitrile/0.1% aq. formic acid 10:90 (0-3 min), acetonitrile/0.1% ag. formic acid 10:90 — 95:5

25 (3-27 min), acetonitrile/0.1% aq. formic acid 95:5 (27-34 min), acetonitrile/0.1% aq. formic acid
10:90 (3438 min); flow rate: 50 ml/min; temperature: 22°C; UV detection: 254 nm.

Method 12 (prepatative HPLC):

Column: Daiso C18 Bio Spring Columm, 10 pum, 300 mm x 100 mm; eluent and gradient
programme: water/methanol 80:20 (06 min), water/methanol 80:20 — 20:80 (660 min), water/

30 methanol 20:80 (60-95 min), water/methanol 10:90 (95-105 min), water/methanol 80:20 (105-113
min); flow rate: 250 ml/min; temperature: 25°C; UV detection: 240 nm.



Met hod 11 (preparative HPLC): Colum. G omSil 120 ODS-4 HE, 10 gm
- 250 mm x 3 t and gradient progtanme: acetonitri 1% ag.
formc aci gv?%gﬂ(féfg mn), acetonitril&/0.1%aq. fornmc %&%’%Pfgl.]é‘%mﬂ

-> 95:5 25(1\;%,[ 1 ce itrile/0.1%aq. formc acid 95:5 (27-34
mn), acet Tm C acid 10: 90 (34-38 mn); flowrate:
50 m/mn; Aenper tur ; det |on 4 nm Method 12

o B S |P&Fm2‘58 Ssimcts | P CPelind 1gadjeRt mggramme:

(preparative

nm x 100 manet@hmwa 1%@@ Efrﬁdlaﬁﬂtl() PO (xgz aﬁﬂ}EaceM@mé//orr% anﬂﬁﬁuc&fard%% sfoo—ﬁ)s .5
mn), vvateré%a? 80:2020: 80 (6-60 mn), water/ 30 nethanol

(60-95 ni n) portaniisled) 1% @9 dermpio acid B%'S (T h34 %if@@?)ﬁatrtlwaﬁ%iaqsﬁir@@ acid

(105-113 mlobo(jd—%xgtﬁw%osminmﬂmte SRR 54T, €iv depleiiolYs48h ection:
240 nm WD 2011/ 141326- 29 - PCI/ EP2011/ 057021 et hod 13 preparative

HPLC) : Col umm Repr85| | -Pur C18, 10 ism 250 nmx 30 ram eluent and

gr adi ent DWOHHI’HE/O 1% aq. formc acid 10:90 (0-3

mn), acetonitrile/0.1%aq. formc acid 10:9095:5 (3-27 mn),

acet oni t ri I'&FBMeYy ‘é(atersrf%vﬂm%s% iPLESS Ystempealgan: Waigrs Asaet LG HSSTH 1 8% 30

aq. form cnagkd mhO0I8: 434-138 wiieP 045! A1
t enper at ur e 22C, Lgl'v élet ection: i 254 Snm%l\ljreg?zeign%g ?tiéfh’\}e%)tB I of acetonitrile +

| nst r ument 0-Xhamleat §9%clgrmie poigmadipntC). Syt @@% Acet UATMIn\AkE Ar-s 28cmin % A; flow
PLC S Toud o mAln B0t sBo(lMly BLUSHE A addhy @l vater + 0.25 o

99% form ¢ aci el uent ace

All reactants or reagents whose preparation is not described explicitly hereinafter were purchased
commercially from generally accessible sources. For all other reactants or reagents whose
preparation likewise is not described hereinafter and which were not commercially obtainable or
were obtained from sources which are not generally accessible, a reference is given to the

15 published literature in which their preparation is described.



0.25 M of 99%formc acid; gradient: 0.0 min 90%A -> 1.2 mn 5% A
-~ ->2.0mn W@#llflhﬂyﬁlor ate: 0.60 nl/m_ gy oven: 50C W d?fn“gﬁfﬂﬁ?lmﬂozl

208-400 nm reactants or reagents whose preparation is

descri bed eg&g},dng CE | éouﬂﬁfs%b&ﬂt&rﬁedvﬁre pur chased comrercially from
general ly ot her reactants or reagents
whose preparation |likew se is not described hereinafter and which

were not cofxampié BA|y obt ai nable or were obtained from sources which
are not generally accessible, a reference is given to the 15publ i shed

b011) 141556 DS HsER RGNS REBHAbEN LSS H%e[%g{rff@%r? giffphenyl}-1,2.4-oxadiazole

i nternedi ates: Exanple 1A
541- ( 3- Bronobenzyl) - 5- met hyl- 1H pyrazol
henyl ]-1, 2, 4- oxadi azolBe<0- Mx 5S N
5- (5- Met hyI 1H pyrazol - 3- : th nyl = 1, 2, 4- oxad
iazole To a suspension G 25 ¢ nol ) of F
1,1 -carbonyl diimdazol e i ™75 ;ﬂ f anhydrous (g

dropwi se, at RT within 15 mn, 3%l ution of 15.0 g (11 ) of
5-nmet hyl- 1H pyrazol e- 3-car boxyl ic acid in 75 m of anhydrous DWVF.

(116 ) SR R o0 b4 St b Ry BemduRedlt Siad oo e

wer e added. Subsequently, the reaction m xture was heated to 110C for
4 h. After cooling, the magjority of t®reMsol vent was renoved on a
rotary evaporator. 800 m of walNer added to the residue, and it

was stirred for a few mnutddN T 3 ,
Thewi%ﬁer phase was
pIrase I:extract ed once

off with suction and washed wi
rermvedfromthefiltrate%p '

nore wth diethyl ether. 2 of nethanol were added to the combined
ether extracts, and the product which had been filtered off with
suction bef.orehand was Af t fqr few
it 65, CHS STRRrET os 2T E LR el b L Attt eralsa 15 oo ot OMF
was dried uwdexiddi gbpwmwum"[awdhlgat\ﬁemal tusblslhofi 8e5.0aN(19% mihd) bf blthyl-14-
conmpound (8. 79 I?)3 l; rr@ unt _of %iva s adﬁed to the

filtrate, ARG WA 0’831%38 B> BY 5 R éﬁer Ky hé%bf‘épattlrr%at RT

t he or gani dophiasemitgss. 1 hed mnmd])“bfsm]ydra;t;eﬂ(tﬁﬂ@kr&ﬁétﬁ&dyweh&ﬁec%%wﬁm@enannde
dried over anhﬁéﬁ(gygu@nﬁgnem um sul phate and finally freed of the

sol vent on ¥'% SFAPIIHL tp reaﬁtl‘ct“e‘?ﬂ‘xf‘ﬁ"ewﬁ%g‘?a&ééo Hé‘%fooféeﬁ hel Ajftggjcooling, the

under hi gh a6 BT the sSRERMNs kARGl 9R aQbtaly&a d&&%@@ﬁ%fl@%f'\@
obtained in this way (24. 4SSgr) A totaa ao 3%1- 90% of E=t hgrgradde(“fome

the title 6%@% 1t\,%qs(§tnfr?ﬂ‘|f§r dBramiaalgs. The undlssolved pro uct was filtered off w1th suction
and washed with diethyl ether. The ether phase was removed from the filtrate and the aqueous

3-(9ﬂ7§1 344- (trifluoronethoxy)p

15 phase was extracted once more with diethyl ether. 25 ml of methanol were added to the combined
~ ether extracts, and the product which had been filtered off with suction beforehand was suspended
therein. After stirring for a few minutes, the mixture was filtered off with suction again. The
residue was dried under high vacuum and gave a first fraction of the title compound (8.79 g). The

same amount of water was added to the filtrate, and it was extracted by shaking. After phase

20  separation, the organic phase was washed with saturated sodium chloride solution, dried over
anhydrous magnesium sulphate and finally freed of the solvent on a rotary evaporator, After the
residue had been dried under high vacuum, a second fraction of the title compound was obtained in

this way (24.43 g). A total of 33.32 g (90% of theory) of the title compound were thus obtained.

'H NMR (400 Mz, CDCls, 8/ppm): 10.64 (broad, 1H), 8.23 (d, 2H), 7.34 (d, 2H), 6.82 (s, 1H),
25 2.46 (s, 3H).



WD 2011/ 141326- 31 - PCT/ EP2011/ 057021 LC/ M5 (method 4, ESIpos): R =
- 1.28 mn, T H . Step T

2. 541- (3. B%ﬁo@éﬁg}f@ﬂg- et hy1- 1H pyr azof - 3-y1] - 344- (t ri f IRGIEREPHYIE702
)pftenyl]- 4= j N, ,06.58 g ) of solid
potassiun1Eé?%gﬁﬁg%gg%gﬁfcgéggdaégn%% ﬁ@ﬁazgﬁrution of 14.0 g
- (45.1 mol) of the conmpound from Exanple 1A/ Step 1 and 13.54 ¢
(54. 2 ol )Stapf2: 3- BrlbidBemopenzyh) Grmaieylil A-pyBRold-ylds-[aatifubrauahaiyiphang]-
The reaction mxtyre was. first stirred at RT for 16 h and then at 45C
for a further 2 h,*7n order to conpl ete the conversion. Subsequently,
500 M of water were added and the m xture was extracted w th approx.
300 M each tine of ethyl acetate. The 10 (Tofbi ned organic extracts

wer e washed successi vt AL water dod satungted sodi um chloride
solution, dried over anh < madesiym s ate aRg finally freed
of the solvent on a rota ppor at The resu

crud oduct
was purified by stirring a, m&ture of 525 and 35
ed off with

m of diisopropyl ether. After solid had been
suction and dried, 19.08 g (84% of theory, 95%purity) of the title

[ ol 400 13, . 8.25 (d, 2H),
Foan (a2 17o EORLE ol iR Byl o Rl BN o' b 48 & o5
jlé g? : 65 83R(D3T101)]- 554 téle 591413)11(#? ﬁO&l'Bj‘rxagl/%lAfeg% ( ﬁ/H_tepH 3 F&‘idE;B@hf :ﬁﬁzgﬁﬁrﬁﬂ}j o3-bromobenzyl
0s): R, =.1.¢ , z.= 47 r. Exanple ]
541P (3-Br Or%%é%&pf)s 5‘%{? HETW%S) ‘iﬁ-ﬁgWP%J&}% IBSQW]mIgmgp was first stirred at RT for 16 h and

{441- (trif lthearoaeChpe sieth@ar 1QRY bildphe RYdhplete 2loodvelsiOX 8FhsBdRh@y, 500Q1 of water
2011/ 141326- 324#$%5P2011/ 057021 Step. 1:

1: :
1- Br onp- 4474 # ﬁ@%lw]e)wcﬂxgﬁqt%wth-m% 380 ml each time of ethyl acetate. The

10 ccgmbined organic extracts were washed successively with water and saturated sodium chloride
sélution, dried over anhydrous magnesium sulphate and finally freed of the solvent on a rotary
evaporator. The resulting crude product was purified by stirring with a mixture of 525 ml of
pentane and 35 ml of diisopropyl ether. After the solid had been filtered off with suction and dried,
19.08 g (84% of theory, 95% purity) of the title compound were obtained.

15 'HNMR (400 MHz, CDCls, 8/ppm): 8.25 (d, 2H), 7.44 (d, 1H), 7.33 (d, 2H), 7.32 (s, 1H), 7.22 (,
1H), 7.08 (d, 1H), 6.83 (s, 1H), 5.43 (s, 2H), 2.30 (s, 3H).

LC/MS (method 6, ESIpos): R, = 1.45 min, m/z = 479/481 [M+H]".
Example 2A

5-[1-(3-Bromobenzyl)-5-methyl-1 H-pyrazol-3-yl|-3- {4-[ 1-(trifluoromethyl)cyclopropyl]phenyl } -
20 1,2,4-oxadiazole




First, activated zinc brom de on nontnorillonite was prepared as

- follows: 7. %&?&4%@“&') of zinc brom_ ge were initially g@f‘fﬁ'ﬁﬂﬂfﬁmon

allitref of nethanol, and 28.2 g of K10
montnori |l ogite ided. ' I he suspensi on was stirred
at RT for 1—%%%%0%3Hﬁ%&“ﬁ@%&@g}ég)oﬁ}édgﬁlﬁ?eg%eéla to dryness on a

rotary evaporator. The remaining fine powler was heated to bath
tenperature 200C in a sand bath uBder eentl e vacuum (approx. 500

nbar) for 1 h and then allowed to cog Her Fargon. The title

conmpound was then prepared as foll ows 63 £ (267 mmol) of

1- phenyl -1- 10 (trifluoronethypcycl oprdpang”were initially charged

in 1.25 litres of pentane, and the activat Zd\zi nc bromi de on

nontnmoril |l onite obtai ned above was added. Then the reaction vessel

was wapped with alumniumfoil on the outside, in order to reduce

t he i nci derfd®t @ftivatedinc brgmideron rmngmoritiphije wis erarddree foleme: 2D @BY.1 mmol) of
added dr opwi. ' RN u . [ i X

Stirred i vhe dark st oD IR SR b 9% BEBF AR 483 480
litre of5 sanunmerdipnisewesualded $ubsequety, shd pispansios otasl tsiimen swadT &ddel. Then the
dr opwi se. ol.1 fid t ft wth suction.and wash tw ce
with pent a-r%g.gm%‘ %vl‘éérj%\é%gtgteg etjgaﬁnt%?so%f atr\é\gg}yf TPPYAPS sre@%“t“flg?&gdm“'der was
twi ce nor e haitedtodbalhi temeere@e200?Crin adand ath ander gebide veadi (Ageox0 5GRMbLEY) for 1 h
extracts vveaglgth%r ial?od QYer . le grrOéJnS sodi um sul phate, filtered and

freed of tHE s6lvent on & ro al'§”evaporat or under only gentle vacuum
77.18 g (92% purity, 100% of theory) of the title conpound were

obt ai ned. 2Mgltitle NMRp¢uAOOwhdHzhenCREBed 84 PMws: 4948 £d(262Hhmol} . &3 1{shenyl-1-
2RH)=1 3l4 7 ](fﬁl%ﬁlﬂ*ge@%%ﬂ%@ggﬁgg g%ig%lygqﬂgfge% 1\./?5 gitr;gst Qfop%nt%ﬁe, IEEn?cll Ft)lr%sa)lc'ti‘.fated

m
411- (Tri f | ubrchoetbiby @cychmptidgyt dheinzdatiotd Wiseddd. TN tﬂ@r&ﬂdti@ﬁ&é@v%@wr?pped

- PCT/ EP2011/.057021. Ladm i of . Th 37. 87 322 mol

Zi ne cy ani d@glaﬂi‘ﬂmglﬁan 113-11 %%é?%| Ofr?e(rr) oorréduce thefanincidence otgligglt. 137 m_l (2.g7 1(r)101) of

t.etraki s(t nirqhiegytnhRsMdidie) aopwischnhind Srises 2 seﬁq%%\ ; thJFb%ctro%ﬁ&ﬁJ{é%aFSﬁtiued
0 ,

m xt ure was sub(fequentl heated to 120C for ter cooling

nsol ubl es Motk fi BY Hr 5¢ b Lia. phde certingvdthiges Lubiishelisarated aauepust sodium
DVF. The fishibhied R8s way ReradRpbilsy. THeeehsWerd HferaPdey %g s&ﬁoffflm&p*/%rhgd twice
5 evaporator. The resulting crude product was dissolved in 1. Itres

of ethyl addtiPerangAlterihass sepasationias filiatsiveg extvactsd tyice moBOOth liteasabh time of
time of sat)ukigteethalgm i ] | of

sat ur at ed Fspod‘fiﬁ)ﬁuemq}}éhI ori dégmé%apkﬁxgﬁﬁsﬁ tg&b(g%?%giy?%g?%%%? c:191 gﬁg}si 1etered and
over anhydfsedofihe rdwinga & eiph gvaporaton ander ulygentleascdunl. 721 &g (3246 puditg, 100%
filtrate vaporator. The oil obtained

was puri f@gt%ﬁj@%iﬁ%%?g%n?(%? (?)H{I}egti on through 175 g of silica

gel 10w th 40:1 cyclohexane/ethyl acetate as the eluent. After
concent¥at i BANNR (40MpPeodCh, ¥praot 7.60él, AHY T3y, gLtk 34 (ng R AL 0GOS (m,
49.7 g (83 f theory) of the title conmpound were obtained. 11-1 NWR
(400 MHz, 13, 6/ppm: 7.65 (d, 2H), 7.57 (d, 211), 1.46-1.42 (m

2H), 1.09-1.03 (m 21-1). G M (nmethod 9, ESIpos): R=3.79 mn, nmz

= 211 [M t GBE8dpetBod 9, ESIpos): R, = 3.43 min, m/z = 264/266 [M]".

N - Hydr oxy-441-(trifl uoronethyl)cycl opropyl ] benzenecar boxi m de am de

Step2: 4-[1-(Trifluoromethyl)cyclopropyl]benzonitrile

NC

25 . A solution of 75.0 g (283 mmol) of the compound from Example 2A / Step 1 in a mixture of 990

ml of DMF and 10 ml of water was freed of oxygen by repeated application of a gentle vacuum



HO, , N 14.48 g (208 nmol) of hydroxyl ammoni um chl oride and 29 m

- (208 mml) W 3d1hA Qﬁ\gkam' ne were added t%%a sol ution of 20?8@&%&3@1@57021

nmol ) of the conpoun fromExarrpIe 2A / ep 2 in 500 mM o

Thout “hal t BTt MbE oV BRo0LE 7 4P BTk Bl e 4RE Ty B oD Q-3 el of
litres of Waitr@c[s(mg]neaylaﬂmtphim)pallahlﬁm(ﬂawdaea,ddahdl“h‘c hﬁadtﬁﬁ lﬂn‘&tu&g was subsequently
suspensi on g, st h1ned ot \RELor, 20, g, Then the solid vas Tiltered

off with suction, Washed

hi gh vacuunwaskal withra hiete PMH. fTihe afliraxa, hvlvzlst mtb@éi]ﬁaitlyrﬁ%fd o ith hsalvBﬂtX&ﬂJ%emtary
of 120 of . di chl or gnet hane ter e solid

had agalrgn beé@% Q?fr ?Eer %ngfméa eProdueiovas drsalyrd ipyfl P dires afipthydagstategmu, i mixture
t heory) of Wd%@vdslhdcﬂt@m@ @AILPO0 el \SRdh&in@drahinfekd Mn‘( &@Qldmutlﬂ\ﬁ@ong with
8/ ppm: 9.6 67 (d, 211), 7.46 (d, 83 (s, broad,

211), 1.36- f’itif; S°d1“n1§h1?ﬂ‘1°15((1'+ﬁor12ﬁfyr drlmgl\vb‘: @fﬁé@lﬁ@aam over anhydrous

ESI pos) : R,m Q&uﬁ@ silpRate, nﬁ@ mixid o whMhitlitd MDD ;iﬂnlage‘lqvgg @oncl’:)'n%rated on a rotary
- PCT/ EP2011/ 057021 St e{}(}(q - (5-Met hyl - 1H pyrazol - 3-yl1

{441- (trifIyeRo5HR FRRRilebtaipndatsy }Irp’qipélrMmeanﬂofzsuetwné‘&tmtpaﬂm@h 073\ of §ilica gel
a suspepsi GRt4o: ﬁey%ﬁhgxa(lé%lthﬁ a%@cle hs @F etherk: 1Aﬁ& &W@X&ﬂfoh q{@@ﬁfbldﬁct'ﬂct%éls and

m of anhydrous DVF 5 was ad dropw se,
sol ution ode“Bng)u"gie’(lgél @le“? 7@(33ﬂéwﬁthhwmﬁbmmee®dwrmwydedc
acid in 25 m of anhydrous DMF. After the m xture had been stirred at

RT for 1 h ‘ﬁfimkgcmd?M@é QDCI%%/&WB%]&(PEHS %ﬂﬂ%“i‘%ﬁ&mg&a%”?bg-lt%‘g‘(m,

[ Step 3 were added Subsequen redcti on m’kturé
110C for 2.2h. After cooling to RT, 800 nl of water were added
gradually while stirring vigorously, as a result of which the product

preci pi t at &t/Ms (method 9, ESIpos): R, = 3.79 min, m/z =211 [M]".
15 Step 3: N'-Hydroxy-4-[1-(trifluoromethyl)cyclopropyl]benzenecarboximide amide

HOL,

HzN F F

14.48 g (208 mmol) of hydroxylammonium chloride and 29 ml (208 mmol) of triethylamine were
added to a solution of 20.0 g (94.7 mmol) of the compound from Example 2A / Step 2 in 500 ml of
ethanol. The reaction mixture was heated under reflux for 2 h. Subsequently, about half of the
20 solvent was removed on a rotary evaporator. 1.5 litres of water were added to the residue, and the
resulting suspension was stirred at RT for 20 min. Then the solid was filtered off with suction,
washed with a little cold water and dried under high vacuum. For further purification, it was stirred
with a mixture of 120 ml of pentane and 30 ml of dichloromethane. After the solid had again been
filtered off with suction and dried, 15.79 g (68% of theory) of the title compound were obtained.

25 'H NMR (400 MHz, DMSO-ds, 8/ppm): 9.68 (s, 1H), 7.67 (d, 2H), 7.46 (d, 2H), 5.83 (s, broad,
2H), 1.36-1.32 (m, 2H), 1.15-1.11 (m, 2H).

LC/MS (method 4, ESIpos): R, = 0.80 min, m/z = 245 [M+H]".



10 out. The solid was filtered off with suction and washed with a

little col Quyafy®i/14150€ Still-noist crude,product was recr y%f)&lpizﬁﬁ%smzl

froma boiling mx‘%ure of 300 m of ethanoT and 350 n1 of

11.03 g (83 o hetl | d wer alne

(400 Mo, Gas, | Bl Py SRR Ry ey B Gt ey o -
(d, 2H), 6.82 (s, okddjazol2. 45 (s, 3H) 143140(m 2H) 1.11-1.07 (m
2H). 15 LC/ M5 (method 6, ESIpos): 12, = 1.14 mn, mz = 335 [ MtH].
Step 5:5-[1-(3-Bronpbenzyl)-5-nethyl - 1?q pyrazol - 3-yl1] - 3 {441-
(trifluoromethypcycl opropyl] phe[le} 2\4- oxadi azole 436 ng (3.89
mol ) of solid potassi umterl_LNb 4 —. at 0C to a solution
of 1.0 g (2.99 20 mol ) of thg c F2A / Step 4 and
897 mg (3.59 mmol) of 3-brono gf anhydr ous

di oxane. The reaction m xt HLE was then stirreé pr 16 h. Then
approx. 200 ml of water weré added and the m'xtur as extracted with
approx. 100 m each tinme of ethyl acetate. The conbi ned organic
extracts were washed successively with water and saturated sodi um

chl ori de sdlou suspensior PEE 7Dy &41. @nmy)d{)mfdsl'-namkiiiuﬁrlasmlb ph2% el ahghhydrous DMF
finallycfr 2 S rotar yapprat or ru

produc%/ ob?vg?r?ﬁ(fclied é&n’ﬁf'eﬁ gk Yﬁﬂérv}t T g%m %esé%lg OBP \6(/1@ F‘ﬂf’%ﬁ%g mggyl-15-
- PCT/ EP201 12516 2-tarborgylic o¢id ﬁn 23 mhbf MydrhtIslegﬁ Aﬁérltnamgmlre Wad teed Gtided at RT

ur 160 DYek PRl Gt CORTRN & P GBPA O EraE JArs gt added.

di et hyl et ISebseqdkhtlﬁrthetxha:usmhmdmha’ds e tb i1l o€ Be2.9hf ARbrtddositch iRAN s6MA of
dried, 1.34 88% f t heo %\3, the tltle conpound were obt ai ned.

511-1 NVR (’”&%6 ‘b‘g&rﬁlm@ Vigprquglys asyqyresult of grhyel) thepduct pragipitated
(d, 1Hjip 7083l T(ls soIﬂ;ll'ﬁ/as f?lte?a'ﬁ ((ff thﬁ hetiof .20 v&ﬂned bid)a ]1t@le %§1d(v§ater1¥ﬁé still-moist
543(32 ﬁ 2-1.39 (m . 2H), 1.11-1 2H) .

LC M5 (et RBge B 'Eérvﬁ%gefrystﬁhmd fomg bﬁh“ﬁg miogre of@@yﬂsﬁst |auld 356xmhgfveater.
3A 11.03 g (83% of theory) of the title compound were obtained,

541-( 3- Brormbenzyl) 5-net hyl -1 H pyrazol -3-y11- 344- (1,1,1-trifluoro-2-

net hyl pr opan- 2- I henl 1, 2, 4-oxadi azole O-N
YIPTOPAYGim {438 MBS TN s7bprms: 11 D4 2L 228 D08 (@, 260, 7.60 (d, 2H), 6.82 (s, 1H),

2.45 (s, 3H), 1.43-1.40 (m, 2H), 1.11-1.07 (m, 2H).

15 LC/MS (method 6, ESIpos): Ry = 1.14 min, m/z = 335 [M+H]".

Step 5:  5-[1-(3-Bromobenzyl)-5-methyl-1 H-pyrazol-3-yl]-3-{4-[ 1-
(triﬂuoromethyl)cyclopropyl]phenyl}~1,2,4-oxadiazo]e

\

Br N

N

U\N XN N =

H,C F

436 mg (3.89 mmol) of solid potassium fert-butoxide were added at 0°C to a solution of 1.0 g (2.99
20 mmol) of the compound from Example 2A / Step 4 and 897 mg (3.59 mmol) of 3-bromobenzyl
bromide in 30 ml of anhydrous dioxane. The reaction mixture was then stirred at RT for 16 h.
Then approx. 200 ml of water were added and the mixture was extracted with approx. 100 ml each
time of ethyl acetate. The combined organic extracts were washed successively with water and
saturated sodium chloride solution, dried over anhydrous magnesium sulphate and finaily freed of

25  the solvent on a rotary evaporator. The crude product obtained was first purified by means of



Step I: 2-(4-Bronophenyl)-1,1,1-trifluoropropan-2-ol A suspension of
- dichl oro(di iumin a heptane/digchl oronet hane m xture
first 15 pr‘gg)tairbé?f&htsﬁgol | ows: 100 n (103§mml) of alM SB?E{EP(;HIHPS7021
titani umtetrt%c orldg}Fln dlCh| { re coaled to -30C,
(100 rmol ) “BFHo% fie e GHHeB £SC @?Yfl" Pxangiethd geelpe aWé‘Pé“ﬁ%Fd@EP Poduct

dropwi se anchstfinehenpuetfict Oy WRSInG tvith Ea@ndxt@ie of 30 @l bPfenttiné Md Dl oiaﬁetl?}l%ther After
s cooled to -40C and a sol ution of 10

Subsequent | S sus

g (39.5 nmﬂ{‘j SOEiglhi d begn ?fs‘irﬁfgi’?’v%&%tlo? ad driedy §.34 §,$8Gealiennn ef tha tie cerppound
of di chl or oweeé agigeavas added. The mi xture was 20 stirred at -40C for
a further 5 mn, then the tenperature was all owed to cone to RT and

the m xtureg stirred at for a furthe | e cooling with
ce, 50 BB Y M B he S 0 2 A RGPt 722 &
was dil ut edmm 1.ds @, fror 6.8e 0513 (508

twice with élilychl o(?o{rfgt han(g ﬁ?hse cg;nbﬁI)\r,\\%ggglsl %h*gf?%?&g?eﬁﬁﬁéggy&é

washed onc dried over anhydrous magnesj um sul phate and
filtered, mR@\é@B‘f@éﬁP%& T &AD VY WRDSPH0P (MAHE26- 36

- PCT/ EP2011/ 057021 on a rotary evaporator. The residue was purified
by colum xampeizgraphy on silica gel (eluent: 85:15
cycl ohexane/ et hyl acet at e) 10.5 g (100 % of theory) of the title

conmpound r tal C accordj ng to "14 NVR, still contained
resi dues o @319 &qTRo enzyl) %%Fl? 1HmyRzRkE Y-S 3L L i herg- Z'ITIPHBQWPGBQZH),
7.47 (do 2K))phehyl(8,2(Soxadibllole 5 LC M5 (method 1, ESIpos): R = 2.27

mn, mz = 268 [ MtHr. Step 2:

2- (4 Bromopheny1) -1, 1, 1-tri fl uoropropan- 2-yl met hanesul phonate 3.12 g
(78.05 nmmol, 60%in mineral oil) of sodiur@hydride were initially
charged in 45 m of TB ehe N tion of 10.5 g (39.03

mrol ) of the conpound obt [ le 37/ p i 20 n of
THE was added dropw se a e m xture Heen glirred at
RT for 1 h and at 40C for 5 i . sol ution of 8\94 ; nmol )
of net hanesul phonyl chloride in 45 ml of THF was added/dvo WI se and
the reaction mxture was stirred at 40C for a furthdhG0C
Subsequently, 50 m of water were slowy added dropw se to the

m xt ure, turat ed _aqueous sodi um

hydr ogenc\é\tr/I‘)AJErSQa\Q’Z(ﬁ%3%?4}?1:1th I)V\’nfjtf 5‘5’5@8“?\)@?& with ethyl acetate.
The 15 conbi ned ethyl acetate phases were dried over anhydrous
magnesi um sul phate and filtered, Bnd thg solvent was renoved on a
rotary evaporator. The residue was st ] in hexane and the solid
obtai ned was filtered off and dried redt&gd pressure. 12.4 g
(92% of theory) of the title conpound wefe™gbtai ned. 'H NVR (400 MHz,
CDC13, 8/ppm: 7.58 (d, 2H), 7.43 (d, 2H2_I .16F(s 2.28 (s,
3H). 20 LC M5 (nethod 2, ESlpos): Rt 35 M, z-364[M+NH4]t
Step 3: 1-Bronp-4-(1,1,1-trifluoro-2-net hyI ﬁroE)an 2-yQbenzene H3C
CH3

A suspension of dichloro(dimethyl)titanium in a heptane/dichloromethane mixture was first
15  prepared as follows: 100 ml (100 mmol) of a 1 M solution of titanium tetrachloride in
dichloromethane were cooled to -30°C, 100 ml (100 mmol) of a 1 M solution of dimethylzinc in
heptane were added dropwise and the mixture was stirred at -30°C for a further 30 min.
Subsequently, this suspension was cooled to -40°C and a solution of 10 g (39.5 mmol} of 1-(4-
bromophenyl)-2,2,2-trifluoroethanone in 50 ml of dichloromethane was added. The mixture was
20  stirred at -40°C for a further 5 min, then the temperature was allowed to come to RT and the
mixture was stirred at RT for a further 2 h. While cooling with ice, 50 mi of water were slowly
added dropwise and then the mixture was diluted with a further 300 ml of water. The mixture was
extracted twice with dichloromethane, the combined dichloromethane phases were washed once

with water, dried over anhydrous magnesium sulphate and filtered, and the solvent was removed



WO 2011/ 141326- 37-PCT/ EP2011/ 057021 12.4 g (35.72 mmol ) of the

- conmpound o [ ' anple 3A/ Step 2 re initially charged in

250 m of 3{'62 gﬁ%ﬂé%ﬁne and the n‘ixtur%f\’,\ewas cooled to 0GC "l%‘ﬁgﬁ(l@gﬂsi'ﬂﬂ
m (71.44 %H?;lgt @(1) ut.i,on of tﬁdgg%laléj{rnmummere sl ow

added dr opif &8¢ ed@%?f SERIYS W Pupiies QFRORERLY 9p st el (guent:
cone to RT8&ans cgdlmlremﬂ/eam REtafedr10% § (O0BL6F theSryflof tﬁ@&lmoxﬁfouﬁﬁ&weaéb%%ed,
5 aqueous s um hydro bopnate solution were slowy add

dr opwi se td"%fch Iﬁ It(g %5\}\]@8“%3?6‘21’(5551#}135&5 salventyr at ed aqueous

sodi um chl oride solution. The m xture was filtered through kiesel guhr

and the | ciesRRG00 Mids ODESNEPpRGALD (d, 0HY, §.4%i(4, 21y 10k (9reyet hane.  The
combi ned di chl oromet hane phases were washed once with saturated

aqueous _so hi ol.utio nd drie ver anhydrous magnesi um
sul phatg gﬁ%ﬁ%@%‘i ﬂ@ﬁf é %?‘?g’\l? gﬁgo[g{yry evaporator. 108.69
g (87% of theory) of the title corrpound were obtained in a purity of
95% | HNVRS(eA 00 2N#Brortilpbad])- 181, ppifuoroproh@n- Q-@l m&hﬁnesu?ph%ﬁaté d, 2H), 1.55
(s, 6H). GO Ms (nethod 9, ESIpos): R= 3.4 rﬂz—266[l\/] Step
4: 4-(1,1,1-Trifluoro-2-nethyl I opan- 2- yI)benzenecarbonltrlle NC H3C
CH3 153. 34 g (12.50 nmmol) of t B~cefaund obt gyned in Exanple 3A /
Step 3 were initially charged in w of dedpssed DMF under argon,
881 ng (7.50 mmol) of zinc cyani denapd~867 Gm;rff CHy mol ) of

tetral ci s(triphenyl phosphi ne) pal | adi un{ Oy\ wer added and the m xture
was stirred at 80C overnight. After celCi ng—Fo RT, the reaction

m xture was diluted with ethyl acetate amrd ‘solid constituents wer e
filtered off. The filtrate was washed twice with 2 N aqueous ammoni a
solution 20 and once with saturated aqueous sodi um chl oride sol ution,
dried over 3anByth@uemni§otesi mimealbihhatainanbydide aereaiitidiieheigtdmnts rﬁlrbe"HF

rotary eva at or. The residu ifie col umm chromat o

on silica g‘é“{ (e e 2 S@E‘a‘i%c’&pv?%lﬁggx@n SH’??( he fompgind)obtagned gn gxemd%%/
of theaoy) Swp 1tuhm inl dsﬂmmmaamdirw@ a@RtraAﬂ&dhe mlxture had been stm:ed at Btor 1 1
NVR (1400 MHz, % g rP (s

6H). 25 I t 53” 8t ESPlﬁB‘?) °f 8R94:g @Sé)é n?ﬁlcﬁ) Ofrﬁleihaﬂeszhﬂmwfhlorlmn 45 ml
2011/ 141326 TBB wapgdﬁ%@w&%aqgére&t%ﬁ rixture was stirred at 40°C for a further 0 min.
N - Hydroxy-4-(1,1 1-trif| uoro-2-nethyl propan-2-yl)benzenecar boxi m

amide A nPyerenths 59 mief yateryers 61°Wﬁtﬂd)13 opwige ied e, forhighy \Bsaiﬂpteé with

3A [/ St rdte o c o p. e. The
AL m 65)2%{117%1: mlﬁ}ﬁs%?d@%hg{f@%%aﬁf%deﬁ%%ﬁ%ﬂ %{fﬂ é}ﬁa&é@m&% ﬂ{étf?ﬁ 208 Th

combined ethyl acetate phases were dried over anhydrous magnesium sulphate and filtered, and the

solvent was removed on a rotary evaporator. The residue was stirred in hexane and the solid
obtained was filtered off and dried under reduced pressure. 12.4 g (92% of theory) of the title

compound were obtained.

'H NMR (400 MHz, CDCl, 8/ppm): 7.58 (d, 2H), 7.43 (d, 2H), 3.16 (s, 3H), 2.28 (s, 3H).
20 LC/MS (method 2, ESIpos): Ry = 2.32 min, m/z = 364 [M+NH,]".

Step 3: I—Bromo—{l-( 1,1,1-trifluoro-2-methylpropan-2-yl)benzene

Br

H,C CH,



5 ethanol was stirred under reflux for 1 h. After cooling to RT, the

- solvent wa a rotary evaporat Et hyl acetate s added
to the res?‘g@%@mg{:ﬁg solid present vvas%l ltered off. ThetelfF2011/057021

d t ted
Aqucous sodich EXi rPHD o O e aR Ry S0 rtgirass e charged i
sul phat e arIﬁOmeotfei’cEldron'AﬁlhﬁanHm& BRh¥eRhs KatkdeeT. TRDSEOn (7184 @irhol) of a 2
obt ai ned | tur}@ted vm th petroleumether. After the resulting

sol i d had DAeAukeR f fripstylahpringyn werg (Hawly mdded remyisscat i\ eybilsi sFving, then the
vacuum 2. 6151)(@[1‘6( REVaIRkwell fi‘@@cﬁlﬂé toOIET taﬁ@ stidrdd £ I@pm?%uﬂﬂghéf’qrﬂeh OEO%pGFisaturated
11-1 NMR (400 MHz, CDCI3, 5/p 8.0 (s, broad, 1H),

7.52 (d, 5 2 |fucoys wlﬁhyd%%rbom solqgloeovef%slovglpq)addeggqum@ﬁ@thﬁ@yxtgre followed
ESI pos) :  Rtpy=40l s34 fMafiratdl qsodds d[ul}ﬁ”aﬂn ide> YRR

6 5o (5 Nt ol s purt gt S dogiith ChloridedRaliiton. The Juixture wps filtered drough
yOpheny| | - Kiggelguhr gnd the Kissdaubr (was Mas@edgagaaotmcer with glighlagpm@in@e. hd Fogbined

(60.0 mol )dxﬁﬁor&%an@'ﬁgaslsélwgre Gva6 Q- lecér{Wch )satglfateh %ﬁue%ﬁ%%s‘ﬁgf 1-[1&?(@ solution and

Exanple 3A/ Step 5 were added successively at

7.57 g (60 dpiedewir jankyfdrais np@nasrhsplphatel myr the mlmweambmxgd ¢1ca agargt elv:{porator
300 m St L. I f|r RT for 2 h
and then at ZFS@%?))? E)gﬁﬁ) JfZ ettmexc'bIlIll rl\‘Iﬁ‘;emt b%ml?egg% iy %113&)?{’ lire was

stirred |nto 900 m of ice-water. The product whi ch precipitated out
was filter eHWR(WOtMHs@GIQWmegwédd\Mi)N Bl RHyal.&F (sa6H). t hen dri ed
under high vacuum 14.7 g (73%of theory) of the title conpound were

obt ai ned. P L 11 1 NWVR (400 MHz,
DVEO ds, /08 *%‘f%é%?ﬁpéﬁﬁbagﬁéﬁﬁ%% 0 763 (d, 21,
683(s 1 2.46 (s, 1.63 (s, 6H). LC/I\/S(rrethod4 ESI pos) :

R = 1.34 &a,_rﬁ@ 13- mquﬂ-meth)@t@pn 2-yl)benzenecarbonitrile

7:541- (3 Br onbbenzyl) - 5- net hy1l- 1H pyrazol - 3-y1]-344-(1,1, 1-trifl uoro-
2-met hyl propan- 2--yl)phenyl]-1, 3y&4-oxadi azole O-N

F
F

F
H,C CH,

15 3.34 g (12.50 mmol) of the compound obtained in Example 3A / Step 3 were initially charged in
2.5 ml of degassed DMF under argon, 881 mg (7.50 mmol) of zinc cyanide and 867 mg (0.75
mmol) of tetrakis(triphenylphosphine)palladium(0) were added, and the mixture was stirred at
80°C overnight. After cooling to RT, the reaction mixture was diluted with ethyl acetate and solid
constituents were filtered off. The filtrate was washed twice with 2 N aqueous ammonia solution

20 and once with saturated aqueous sodium chioride solution, dried over anhydrous magnesium
sulphate and freed of the solvent on a rotary evaporator. The residue was purified by column
chromatography on silica gel (eluent: 85:15 cyclohexane/ethyl acetate). 2.08 g (78% of theory) of

the title compound were obtained.
'H NMR (400 MHz, CDCl,, 8/ppm): 7.68 (d, 2H), 7.62 (d, 2H), 1.60 (s, 6H).

25  GC/MS (method 9, ESIpos): R, = 3.83 min, m/z= 213 [M]".



Anal ogously to the process described in Exanple 2A / Step 5, 750 ny

(2 23 mol f ound from Exanple_3A / Step 6 and 669 2.68
mol ) of 3%8&4&)ﬂ£¢é%brom de were usedto obtain 1.02 g 1{%11’5;?’6411/057021
t heory, 94% Lgrlj\} of the tit]e conpound. 10NVR (400 MHz, CDC13,

8/ ppm) : 8. , 0Xyr46h 1 drifluppg-2-methylpropgn-2 yl)penzenegarbqrimidg ppide 7 22

(t, 1H), 7.08 (d, 1H), 6.83 (s, 1H), 5.43 (s, 2H), 2.29 (s, 3H), 1.63
(s, 6H). LC M (nethod 6, ESIposio R =1.49 mnmm mlz = 505/507 [ M+H].
Exanpl e 4A N

541- (3- Bronobenzyl) - 5- net hyl - | H pyrigzol - 3-y1] - 344- (t et rahydr o- 2H pyra
n-4-yl)phenyli-1,2,4- 15oxadi azglpg"ON-"Skgp 1:

4- ( Tet rahydr o- 2H pyr an- 4-yl )benz%ni tri
- PCT/ EP2011/ 057021 186 ng (0.594 mmmol) I—J ) iodide, 90 ng
(0.594 mmol ) of trans-2-am nocycl ohexanol oride and 3.63 g
(19.8 mmol ) of sodi um hexanet hyl di sil azi dél ler@Hadded to a sol ution

of 2.91 g (19.8 muol) of 4-cyanophenyl boronic acid [M N shinmura et :
at, Tetrahedron 2002, 58(29), 5779-5788] in 20 nm of isopropanol. The
suspensi on “t Wirwesf ditAed(lhas ngpgl} plede spmponnd diver Esmple 24 gditep 4, 1.72 g (24.77

at nosphere ] . 9. 3”%5‘%'11 724 i opyr-an

[ Heuber ger n{élgm)a?f, ﬁpji Fbx%%@%ﬁ %g%?ﬂﬁlg%z%%i ] %29572‘2{5@%3% %th{r%?%eﬁ 60 of
reacti oA nieseengl avap stiiredender seffuxrfer] tAfier ceotipe taRTirtke oilvel 5@ sfremovkd dn a rotary
it was cool | al reed.of inoerganic salts, w

di chl or omet ﬁ%ﬁ%ﬂﬁilﬁ lfl}f}lqtgc}t%‘?%gn@dta dr%t}ié%reglg%r%lg ?h%sﬁﬁgpo g Sl@éeregde&'ﬁﬁgthyl
crude prodactateasiupor vk edsiey shiReBivelyi Witk avatpe| and edatuertdd: aqueous sodium chloride

di chl orone ne) ...986 g (53% of theory f th itle conpound were
100bt ai ned%&ﬁ{%‘)’ lﬂﬁ%ﬁg() Xﬁoa“&}vv—é?uscﬁﬁ%@?m%/ %J‘H’%fte 3?.86%’%"(%1; Wft)heﬁ Ve cr!i‘,ad been
2H), 4. 12- denfbked,the @HpbtaiBedEOasribBatédvitR btroletinBethe?. ARer(the rebiling solid had been

S A YET RN LS S e

am de compound were obtained,

F011/141326- 40

'H NMR (400 MHz, CDCl;, 8/ppm): 8.0 (s, broad, 1H), 7.62 (d, 2H), 7.52 (d, 2H), 4.88 (s, broad,
2H), 1.60 (s, 6H).

LC/MS (method 2, ESIpos): R, = 1.34 min, m/z = 247 [M+H}'.

15 Step6:  5-(5-Methyl-1H-pyrazol-3-y1)-3-[4-(1,1,1-trifluoro-2-methylpropan-2-yl)phenyl}-1,2 4-

oxadiazole

H,C F
H,C CH,

11.6 g (60.0 mmol) of EDC, 8.13 g (60.0 mmol) of HOBt anid 14.8 g (60.0 mmol) of the compound
from Example 3A / Step 5 were added successively at RT to a solution of 7.57 g (60.0 mmol) of 5-
20  methyl-1H-pyrazole-3-carboxylic acid in 300 m! of anhydrous DMF. The mixture was stirred first
at RT for 2 h and then at 140°C for 5 h. After cooling, the reaction mixture was stirred into 900 mi
of ice-water. The product which precipitated out was filtered off with suction, washed with cold
water and then dried under high vacuum. 14.7 g (73% of theory) of the title compound were

obtained.



15 480 ny (2. 56 mml) of the compound from Exanple 4A / Step 1, 392
- mg (5.64 ﬁ‘g droxyl am ne hydrochl oride and 786 ul (5.64 rrrml)

of triet hyY¥Ri20d1#1386 heat ed under reflufdin 18 m of et haRGI/EPEP111E7021
h. Subsequqntly the majority of the volatile conponents were renoved
on a rot ar yHVMBEARR MHz, BYSRHdeo¥ prmat &F-80nkss broadddHY & 1§ (@h2H) 26Rihi2h, 6.83 (s,
resi due, whiggh ¥, i 1664 af), RT 20for a few mnutes. Then the solid
was filtered of f with suction, washed with a little cold water and
finally dried under high vacuum 525 (93% of theory) of the title
conpound wa{@M§hmgthpdd ESIpoivR: T h3®minsnyz -CBXUBIHE].ppn) : 7. 58 (d, 2H)
7.26 (d, 2H), 6.79 (broad, 1H), 4.82 (s, broad, 2H), 4.11-4.05 (m

2, T SRR 100k R i i BT Bl 2 b

41 - PCTPEP2011/ 05?(’)21113118{136}31%4 -oxadiazole

5- (5- Met hyl- 1H pyrazol - 3-y1) - 344- (t et r ahydr o- 2H pyr an- 4-yl ) phenyl ] - 1,

2,4-oxadiazole ON 785 ng (4.10 mmol ) of CEDQ, 627 ng (4.10 nmmol ) of

HOBt and 820 ng (3.72 noI of the ,qorrpo \rom Exanple 4A / Step 2

wer e added successwePy at” &40 469~y (3.72 5 nmol)
of 5-nethyl -1H pyrazol e- 3 idi'ﬂ 15 amydr ous DMVF.

The m xture was stirred f
mn. After cooling, 100 m of whter were added to “the Pxfactifon

m xture, which was extracted three times with approxy s108,m each
time of ethyl acetate. The conbined organic extracts 3weré Wwashed with
saturated sodium chloride solution, dried over anhydrous nmagnesi um

sul phat e amgalbiaalyl 4 m@q:@&msr@%&d)eaqn HMRHIE D 0N s@ep@tWOYméQz 23 mmol) of the
evaporator. The remaining residue was used to obtain mIﬁ

title conpGRMRPUBY foRy BgEpiadh §8iep Siag 669 o REB mwmal: ¢f3 bmmabfdlZﬂ bromide were

further 97,58 ©@bbthif@.02igl(R4, 6OMBRY oA B oPHE kifid %gJ of the nother
| i quor by preparatll ve F(‘LC met hod 103;11 1(%{)& al ly(% el Bﬁ}j@ of theory).

11-1 NWR (40 DVBO- d5 8/ m: 13 52% I:&_'i)I 01 (d, 2H), 7.49
(d, 2H)10 63@%%(4@%&3?%%@@9@) B0 GH3ED, B6%a, ZHIN7.4¢ 4. 1@1%)732@ 1H), 7.22 (t,

2.92-2.84 ( 7@@)«11@13&183( 1 '1*)43 i}% Aad 5 LC/ M8 (et hod
6 ESipos): R 2GCas 4 @ 11, @3(}5' 1.88%s; oHy
LC/MS (method 6, ESIpos): R, = 1.49 min, m/z = 505/507 [M-+H]".
Example 4A

5-[1-(3-Bromobenzyl)-5 -methyl-1H-pyrazol-3-y1]-3-[4-(tetrahydro-2 H-pyran-4-yl)phenyl]-1,2,4-

15  oxadiazole

O_

N
Br\@/\l}/l\l\—)/k\ }
N
H,C
O

Step I: 4-(Tetrahydro-2H-pyran-4-yl)benzonitrile

NC



Step
- 4:541-(3-B zy1)-5-nmet hyl- 1H pyrazol - 3-y1] - 344- (t et r ahydr o- 2H py

r an4- §/I )ph’gwsiﬂl‘?/@,}ﬁ- oxadi gzol e Anal offbusiy to the proddsEEP2011/057021
described in Exanple A [ Step. 2, 250 (0.806 mmol ) of the 20
conpound f rlgm maft snml) pf g{cg%(ﬂé 1otfide; ?mﬁznm@oi% B9 wiiags-Heminocyclohexanol
3- br onobenhydrodhl @il dfd 983 & (LSELAmMbY of mdﬁin{‘herig'lfﬁet?ﬂ(ggi%rzf& gsreretz{%ggir )2 Blution of

the title conpound. The firnal purification o 2 product
ef fected héré by %ekmpaelt pf d-cyamophanyioropisnacid) [V Nighimura et al., Tetrahedron 2002,

ent ane/ di i § Molm: [ ' .
gi chl or orret5 ?i %ﬁg%sﬁ%iﬁl 2ng1§ é%l%somr\?%an% ﬁ?i@%%ﬁ &&g&ﬁmﬁgd was stirred at RT under

- PCT/ EP201 21 @570 2imosphesviar § 400 Mez 2.10DO.B), mB0} phij-iod8tetzhydehpy2h) Hethedsr ef

d, IH), 7,877 (Ehen2t 206 wekEatads L1, 708 (d IH)
b n3 (s, 16 she? oo 2ol ebluich Bhb e ks i b 4ot s a
2.88-2.79 (ampeppre oD7PE f¢rsi3 18 ) waslcodled 1o BB afidrpubdthdt)ally EAMT ihomghhiodaldd ,with

ESI pos): Rz = (481 [ IVi 1D | e 5A )
S0 s b bt w B o R A bpldY ot sien BARIIR Sk Beupraas angind by
0- 2H pyr anMPL{] {siiivegsi] $luent:, dchloraxethtinay OBE mg-(58% SF &Rorly) of the title compound were
4-(4- I-Mgr oxyteLr ahydr o- 2H pyr an- 4-yQbenzenecarbonitrile 10 NC  Under

i nert condlo%lllons', 109 mM (218 nunol) of a 2 M solution of .

i sopropyl magnesi um chl oride in diethyl ether were added dropw se at
-40C to a SONMR ¢H0MHSEEClY 3phe Neon(d) 210, 742 (4, QHQDETIZOMI ok, 248, 3.56-3.50 (m,

1000 m of rQs, THE. A the m xture had been stirred at the
sane terrperzgggi%g'zf r(mlfl_@’flr,gg';%égf’u‘ﬁpon of 32.8 g (327 mol ) of

t etrahydro-4H- pyran-4-one in 250 m of ,
GC/MS (method 9, ESIpos): R, = 5.97 min, m/z = 187 [M]".

Step 2: N'-Hydroxy-4-(tetrahydro-2 H-pyran-4-yl)benzenecarboximide amide

HO\P

H,N

2

15

480 mg (2.56 mmol) of the compound from Example 4A / Step 1, 392 mg (5.64 mmol) of
hydroxylamine hydrochloride and 786 pl (5.64 mmol) of triethylamine were heated under reflux in
18 ml of ethanol for 16 h. Subsequently, the majority of the volatile components were removed on
a rotary evaporator. 50 ml of water were added to the remaining residue, which was stirred at RT
20 for a few minutes. Then the solid was filtered off with suction, washed with a little cold water and

finally dried under high vacuum. 525 mg (93% of theory) of the title compound were obtained.

'H NMR (400 MHz, CDCl;, 8/ppm): 7.58 (d, 2H), 7.26 (d, 2H), 6.79 (broad, 1H), 4.82 (s, broad,
2H), 4.11-4.05 (m, 2H), 3.57-3.50 (m, 2H), 2.83-2.74 (m, 1H), 1.87-1.73 (m, 4H).

LC/MS (method 2, ESIpos): R, = 0.92 min, m/z = 221 [M+H]".



15 anhydrous THF was added. After the addition had ended, the

- reaction mgdh@agsstirred first at -40C for 10 mn, the
30 mn and fi naﬂy atZ%tRT for 60 mn. Then&approx 20 n1 of 9&2‘%@#’&92@&021

agueous am’r;g;lg ch | Were added uent |
the sol vent E{;sta g?fé?gﬁ%ﬁé etrag% aPW% Q’BB?S @ﬁ%ﬁ }/?ﬂle
of water were added to the remaini ng re5| due whi ch was extracted
three tines with approx. 500 ml each Prme of dichl oronethane. The 20
conbi ned organi c extracts were _Washed.sugcessi veI y with water and
saturated sodi um chl ori de soHdti oy G Y1, over anhydrous
magnesi um sul phate, the m xturg=sns filtere t he sol vent was
renoved on a rotary evaporq%)i , g £Ftde rQduct was
purified by stirring with 1 cycl ohexane/ ethyl agetatg. 19.3 g (43%
of theory) of the title conpound were obtai ned. Q 2013/ 141326- 43

- PCT/ EP2011/ 057021 NVR (400 MHz, DMBSO-d6, -8/ ppm:™~7.80 (d, 2H),
7.70 (d, 2H), 5.30 (s, 1H), 3.81-3.70 (m 4H), 2.02-1.94 (m 2H),
isgl[ L ﬁgom] %4 1¢M§ S@Jﬁdﬁo@zﬂmg%ﬁ PRdol) st HOBt Tha’820"hE (3.7 Fardol) of the
4- (4-Fl uor o%oetppamkfmreEmm%hSmymmémmmmmw AIGolGtidinefaic9 mg (3.72

i ot hy ! o roeaD S raRedes Cishiineia 1 o} i PR e was

was added ostiojgdMisseat®RT for 8&h arpl thensay iﬁeﬁ%r@ﬂ ngh. Xieb caplio@ 100 8l 6P®btdr Wire added

t he conpou e f di chl oronet hane.
A ter 30 m i PSR, Wiich o8 SResbch e ine il e o B B ety
-20C wi t h tdvetawi Thotombinéd erfzavit extrdomt wiere Mt ith SPREOX soddfin SALEIAE Solution,

200 M of 1, M,sodiu droxi de.solu dded and fhe m xture
was al | oned™°8 Q& 0By ¥T—ﬁ Magnpsiym d‘Ht h?tf’dﬁ vfnfaﬁ ﬁWeWat?f# tEp@Ess Py rotary

m xt ur eloNasewpﬂmtalc Thelrenfainiiey redidmRSvasiubdd 18 RPEBX450 2 0bfMhe @RI W extractive
di et hyl et he. e conbi nlgd qr %ﬂ%‘ C extrﬁits were dried over

anhydr ous H@sf{ FHAENPHE1 8¢ 3 Aythend rag okt filegomppundiafier rugifigasion ofighs mother
renmoved on 1equbpm}qfr¢paewapﬁpacgﬁsthM) 86@&1@&%%@%3@ purified by

nmeans of MPLC (silica gel, eluent: ->152:1 -> 1:1

| oh { 7 57%.0f th f the titl
o mmound eraNER eBRRE @W@d( RN 12 52D, S8) Kb, st 08, 6519 (s 110,
7.50 (d, 2H99-8998n.3 1
2H) . o I\/BH%%?et P, 9@25??0452?@ Hi% 2%%5&%1 %m 2580 3%}0%71 @%m(‘{%)

gm( 3eFI uor&%a&%ggé%l-ﬁggg)r %rtl 4 gmm m/z %(ljlr &(Xbenzenecar boxi m de

Step 4. 5-[1-(3-Bromobenzyl)-S—methyl-1H—pyrazol-3-yl]-3-[4—(tetrahydro—2H—pyran~4-
ybhphenyl]-1,2,4-oxadiazole

O—T ‘
Br N
NN
H,C
O

Analogously to the process described in Example 1A / Step 2, 250 mg (0.806 mmol) of the

20  compound from Example 4A / Sfep 3 and 242 mg (0.967 mmol) of 3-bromobenzyl bromide were
used to obtain 338 mg (87% of theory) of the title compound. The final purification of the product
was effected here by extractive stirring from 10 ml of pentane/diisopropy! ether (5:1), to which a
few drops of dichloromethane had been added.



WO 2011/ 141326- 44 -PCT/EP2011/ 057021 By the process described in

- Exanpl e 4A\ﬁ'0540??/13135§ 5 g (17.05 nmol ) g% t he compound fr]?%?w]lé&mn

5A / Step 2 were used to obtain 3.57 g (88% of theory) of

conmpound. t S
ONBD o, 6/ e (e e ool 51 TR0 90 B iy i 0 2ndy PR B 22
2), 3. 88- 168 BOS (G RS} G 3H7,h$43 (ﬁmgg mm?s (2, 2, 2500 0R), 289279 (m, 1),
1.87-1.81 ¢ 2 0 pos = mn, z =
[ L ote 2@8( 519 1.4 Mef TR,
4:344-(4- FI uor ot et r ahydr o- 2H pyr an- 4-yl ) phenyl ] - 5- (5- et hyl - 1H pyrazo
| - 3-y1) - 1, ZCMSdmeitibds,HSEpos)l B, Al §Ditt, ndn= ¢79/481301+¢11( 34. 1 mmol ) of
5-met hyl - 1H pyrazol e- 3-carboxylic acid in 20 ml of anhydrous DWVF was
added dr.op 'X§] Atz RT within approx. 15 min to a suspension of 5.81 g
(35.8 nunol :rp—i—Ai -carbonyl diim dazole (CD1) in 25 m of anhydrous
DMF. After the m xture had been stirred at RT for 105 mn, 8 12 g
(34. 1 mol B-[df(3-Breanabemybtirdethyl & Af-xeanied-¢l] 5&4{4—&‘1(&&&3&1@(&6@@@@4 yl)phenyl]
Subsequentléﬂlé(tn{gﬁlaz action m xture was heated to 110C for 5 h. After
cooling to % m xture was stirred gradually into 800 m of
water. In the course of this, the product precipitated out. It was
filtered off with suction and washed with wate¥. Subsequently, the
[ 43 M of ethanol. After

. t heory) of the

title conpound were obtai
concentrating the nother &Il 99vmth 85% Py ;

theory). 20"H NWR (400 MHz, CDC1 Cé/ ppn) : 10. 73 (broad 1), 8.20
(d, 211), 7.52 (d, 211), 6.81 (s, 111), 4.00-3.88 (m @411), 2.45 (s,
311), 2.30-2.11 (m 211), 1.98-1.91 (m 211). LC M (nethgd 1,
ESIpos): R=4.24 min, mz = 329 [IVH—|]. WO 2011/ 141326-0%45

- PCT/ EP2011/ 057021 Step

5:541- ( 3- Bk b (4-fluorotetrahyd
ro-2H f)yr agfé q&@* o?p@?i&l%&é |a26]$bé3nze,&§‘§%b°§5[ﬁgl y to the process
described in ExarrpIeIA/ StepZN(ZJSOrrg(O 761 mmol ) of the

OH

10 O

Under inert conditions, 109 ml (218 mmol) of a 2 M solution of isopropylmagnesium chloride in
diethyl ether were added dropwise at 40°C to a solution of 50.0 g (218 mmol) of 4-
iodobenzonitrile in 1000 ml of anhydrous THF. After the mixture had been stirred at the same
temperature for 1.5 h, a solution of 32.8 g (327 mmol) of tetrahydro-4H-pyran-4-one in 250 ml of
15 anhydrous THF was added. After the addition had ended, the reaction mixture was stirred first at
-40°C for 10 min, then at 0°C for 30 min and finally at RT for 60 min. Then approx. 20 ml of
saturated aqueous ammonium chloride solution were added at -20°C. Subsequently, the solvent
was substantially removed on a rotary evaporator. 1000 ml of water were added to the remaining
residue, which was extracted three times with approx. 500 ml each time of dichloromethane. The
20  combined organic extracts were washed successively with water and saturated sodium chloride
solution, After drying over anhydrous magnesium sulphate, the mixture was filtered and the
solvent was removed on a rotary evaporator. The resulting crude product was purified by stirring

with 10:1 cyclohexane/ethyl acetate. 19.3 g (43% of theory) of the title compound were obtained.



5 conmpound from Exanple 5A / Step 4 and 228 ng (0.914 mmol ) of
© 3-br o_rmbenz‘x,bztﬁlii)/glg??v\ere used to obtai le, 355 ng (94% of theorﬁﬁ) Sllt/?ﬁg‘)ﬂ

the title conpoun was pOSSI bl e here 0 di spense with be

cf foctod by oS00 S8 PRy SBrmih i 1 2hh Tseciidy B o Fopd a0 om,

et her (5: 1)4H)12302Ah9tbdm aHDaWMMBRm o). di chl or omet hane had been added.
101HN|\/R(400 MHz, CDC13, 5/ppm): 8.23 (d, 2H), 7. 53 (d 2H), 7.44 (d,

7.32 t 08 d 5.43 (s,
4 0. %W?%aﬁhaﬁ%% (074 s s pritrodl i1 oo
(m 2H) LG M5 (net hod 4, ESIpos) R, = 1.52 mn, mz 497/ 499
[ MFH] t  Exarfpdpe: 61;0(4-1?luorotetrahydro-2H—pyran-4-yl)benzenecarbonitrile
15541- ( 3- Bronobenzyl) - 5- net hyl- 1H pyrazol - 3-y1] - 314- ( 3-f | uor ooxet an- 3
-yl ) phenyl]-1, 2, 4- oxadi azole 0O-N NCWD 2011/ 141326- 46
- PCT/ EP2011/ 057021 Step 1:
4- ( 3- Hydr oxyoxet an- 3-yl ) benzenecar boni
conditions, 11 m (21.8 mml). of a 2 MsG
chloride in diethyl ether were added dropw_s
of 5.0 g (21.8 mml) of 4- 5 iodobenzonit n 100 m of anhydrous
THF. After the m xture had been stirred at ane tenperature for
1.5 h, ist was cooled down to -78C and, with the aid of a cannula, was
slow y added to a sol ution, Iikevvi se cooled to -78C, of 2.95 g (32.7

mmol , 80% Q ane chi k e al , .
Angew. Chelr%%d% ?htg [lt g[?g&%ﬁ]{l 925‘% %54%) %% 'LI? f’?ﬁj ety HTW“ urg friffuoride
anhydr ous TPEST)ARNSE mltolf d1chldﬂbntetheﬂe dﬂﬁchd&éirtﬁﬁbm‘s'&w -T82@€d 4 Bpenbidih bif €5 §1 98
stirred first .at..- 78C for,.10.10 m hen . OC for .2 h and finpnal

at RT for G5 of thesempolid o Fremie 24 S ﬁéla &/ schlogerpsifann Afier 30 min at

chl ori de sel8€, theresetion mislahedwasSuirmed veRtrhpidly &&QZOQDWE Me M@SS an ice/water bath.
subst a%l al The resi due obtai ned

t
Pt S T R Py R L -

appr ox. 20@asrhil@adho twaf® (O T.eA ity HlllﬁﬁﬁtvﬁﬂleSOOTﬁlQ)f %@'tﬁ@ﬂlxﬂfrgﬁgé Etracted three
extracts were washed successively wat er and sat urated sodi um

chloride s8M§t g 2Pppx- époa?lfﬁwgﬂm@ﬁd@hﬂfah%@e coBbived pregtie ptracts were dried
sul phate, bl aRhydrétsemMRssiinh klipKLd 2Nt NE1 30y ARt sofR: ?]ﬁ%}{ﬁgedogn @ rotary

rotary evaporator. The resultihg cr ude product was puri
cryst al | | z&Yapeistor. B crgle prodyes wis aweifies kst ngdns af BIPACe(silita ged, egue@ﬁa%m 515

t he(?r y)ls of 2.11@ ltlI &cﬁh&&@gk&q gce\{\@e). 3.%bg fg?%e& theory) of the title compound were obtained.

@ NC Under inert
et gpF of i sopropyl magnesi um
at -40C to a solution

'H NMR (400 MHz, CDCl;, 8/ppm): 7.68 (d, 2H), 7.50 (d, 2H), 3.98-3.83 (m, 4H), 2.23-2.05 (m,
2H), 1.91-1.85 (m, 2H).

GC/MS (method 9, ESIpos): R, = 5.82 min, m/z = 205 [M]".
Step 3: 4-(4-Fluorotetrahydro-2 H-pyran-4-yl)-N'-hydroxybenzenecarboximide amide

HO,

H,N

20 o



114 NVR (400 WMHz, DWVS0-4, &ppm: 7.88 (d, 2H), 7.80 (d, 2H), 6.63 (s,

- 4.79 ( 5 (d, 2H. 20 HPLC (method 10): R = 3,09 nin Ms
(DCI NH3) : ‘99123‘%1‘1’3%9 [ MENH4] +. Step 2: 4! PCT/EP2011/057021

3- Fl uor t an- 3-yfi benzenecarbonitrile NC WD 2011/141326- 47
- P(CT/ Epzol%oyogl?@é?feﬁ;&éeﬂ% ‘5\& Exqianley 46 d S &i hd 2987 A3 npgiheiothe caapeyyl from
of the tit|mameRIIMNGiepFOWeleNBedVRLChtk 31971 £aROBF th8ord) of the title compound. The
cycl ohexane/ et gyl acet gte was_used here asé;ﬁ?e el uenr%) NVR (3518

Mz, CDCL3,c%Fppiye inthipgasedyas2py 7,73 (d, 2H), 5.15 (dd, 2H), 4.81
(dd, 2H). LG/ M5 (method 2, ESlIpos): R=1.59 min, mz = 178 [ MH].

EStep 3: 4-GNNTRYSI0QANEIIMSE: %)h{smaeqbﬁsz(@ a5 BOy sirfle sapd 9 -
HO ES t he pirqocesg descri beg |d¥h I‘:I'J>1<J ) Ct )fy nﬂ% 450@' }j 823@ B, 3.88

ntnol) of trfe Eoflbdrd3167ém Eladph ’éoéﬁm,/ﬂgt efy/- Bgl/\km élHl)rsed to obtain
470 (86% of theory) of the title conpound. NVR (400 MHz,

& /LR (o - 2 d, 2H), 5.87 (s,
E?Eg}d 6102H) (&ha&(%zpowk 64%"%%/ bag[ﬁ\z+ Emethod 2 ESI pos)

R= 0.80 lz = 211 [ M+

344- ( 3- Fpug?—eéég etZ ér[%ﬁl%)%ét“ﬁ%’gfﬂQ-%g@srawétWthﬂﬁFﬁ?ﬁ@zlml-lg pymyolﬁ-ﬂ)-m&-
xadi azole O-N 502x4@kR- 62 Mol ) of EDC, 401 ng (2.62 nanol) of HOBt
and 500 ng (2.38 mmol ) of the

O_

\
N
— F
H,C
0

10 A solution of 4.30 g (34.1 mmol) of 5-methyl-lH-pyrazoIe-3—carboxylic acid in 20 ml of
anhydrous DMF was added dropwise at RT within approx. 15 min to a suspensjon of 5.81 g (35.8
mmot) of 1,1'-carbonyldiimidazole (CDI) in 25 ml of anhydrous DMF. After the mixture had been
stirred at RT for 105 min, 8.12 g (34.1 mmol) of the compound from Example 5A / Step 3 were
added. Subsequenitly, the reaction mixture was heated to 110°C for 5 h. After cooling to RT, the

15 mi);ture was stirred gradually into 800 ml of water. In the course of this, the product precipitated
out. It was filtered off with suction and washed with water. Subsequently, the moist crude product
was recrystallized from 430 ml of ethanol. After the solid had been filtered and dried, 8.31 g (74%
of theory) of the title compound were obtained. A further fraction was obtained by concentrating
the mother liquor (1.69 g with 85% purity, 13% of theory).

20 'H NMR (400 MHz, CDCl;, 8/ppm): 10.73 (broad, 1H), 8.20 (d, 2H), 7.52 (d, 2H), 6.81 (s, 1H),
4.00-3.88 (m, 4H), 2.45 (s, 3H), 2.30-2.11 (m, 2H), 1.98-1.91 (m, 2H).

LC/MS (method 1, ESIpos): R; = 4.24 min, m/z = 329 [M+H]".



15 conmpound from Exanple 6A / Step 3 were added successively at RT to
~a solution 2.38 mmol ) of 5-nethyl-1H pyrazol e-3-car box

acid in 10 ﬁﬁgggﬁvgrous DVF.  The mi xtdre was stirred f.?gimgpoéyosnnl
for 16 h an ppen | % C for E After coollag, t he sol vent was
renmoved on %&bt ar%a/rt d %ﬁ?ﬁ%ﬂeﬁ@’ D-S1efhylyl Hpyragal-3sviid f-64-Harelgtraty diodl-pyran-
remai ni ng residue,4-yiphedyI VB4 8xddizagted three tines with approx. 100

m each tinme of diethyl ether. The conbi ned organic extracts were 20
washed with saturated sodi um chloride solution, dried over anhydrous
magnesi um sul phate, filtered and finally cofcegtrated on a rotary
evaporator. The crude #rsdy ' WD

2011/ 141326- 48 - PCT/ EP201 h. After
filtering and drying the u acuym a first
fraction of 204 ng of the t o1t nmot her

| i quor was concentrated to dryness.” Subsequently, fraction

of preparative HPLC (nethod 13). In total, 233 ng (339
the title 5 conpound were thus obtained. 11-1 NVR (400 , CDC13,
5/ ppm: 8.27 (d, 211), 7.72 (d, 2H), 6.81 (s, 111), 5.05 (dd, 2H),

r5ﬂ 01 (dd, 2kJogollydid s, pridels. deslth® il Bridslel 12, / BEBHOIE0 oY . %619%Rum) ot the
VA

5: 541- ? . [ ??B%%’ﬂ?&?i’f Exompls 3 1 Stepit 594 370me §0-9 1 mmal) of Abrqmplersyhlepmifiegrere

- ypphenyl k uiélﬂio b#inPBsa eipA 2P &f Bediy) M tﬁ&cb'd gUunHOIt Evgﬁpcﬁﬁ% §ere to dispense with
described in Exapple |A/ Step 2, 250 t he conpound

f rom Exanpl'E*HA ¢ §FaéB°“4mé’Her 280t T 9?9 Rualﬁﬁqtyonoqf) the iprashiptbensy ifected by

brom de WereRtractive stirring from 10 ml of pentane/diisopropyl ether (5:1), to which a few drops of
dichloromethane had been added.

10 'HNMR (400 MHz, CDCly, 8/ppm): 8.23 (d, 2H), 7.53 (d, 2H), 7.4 (d, 1H), 7.32 (s, 1H), 7.23 (i,
1H), 7.08 (d, 1H), 6.84 (s, 1H), 5.43 (s, 2H), 4.00-3.87 (m, 4H), 2.29 (s, 3H), 2.30-2.11 (m, 2H),
1.98-1.91 (m, 2H).

LC/MS (method 4, ESIpos): R, = 1.52 min, m/z = 497/499 [M-+H]".

Example 6A

15 51 -(3-Bromobenzy1)—5—methyl-1H-pyrazol~3-yl]-3-[4—(3-ﬂuorooxetan-3—yl)phenyl]-1,2,4-

oxadiazole



used to obtain 347 ng (89% of theory) of thﬁ title conpound. Ittvvas
- possible h ' nse with 15 heating the reaction m xture to

E)15C. The fﬁ&@lztoguﬂg%ati on of the produg§ was efzect;ad byP%ﬁ@PﬁBH/Wml
stirring from10 of entane/dllsopropyl ether (5:1 to ich a
few drogs C "'c4ﬁ@1' YRRy FReiRaSndlperrerssarhaRisie NVR (400 MHz, CDCL3,
5/ppm: 8.30 (d, 2H), 7.72 (d, 211), 7.45 (d, 111), 7.33 (s, H, 7.22
(t, 111), 7.09 (d, 1H), 6.85 (s,5MB_(sn211), 5.04 (dd, 2H), 5.00
(dd, 211), 2.29 (s, 3H). 20 LC/I\/B(me, ESIpos): R = 1.46 nin,
mz = 469/ 471 [ MtHt Exanple 7A
541- ( 3- Bronobenzyl) - 5- met hyl- 1H pyrazo ~ VY 95'4-(1-rret hoxycycl obuty
pphenyl]-1, 2, 4- oxadi azole WD 2011/141326-49\; PCT/ EP2011/ 057021 0O- N
Step 1. 4-(1-Hydroxycycl obutyl)benzonitrile A Anal ogously to the
process described in Exanple 5A / Step 1, 32767 g (143 mmol) of 4- 5

i odobenzonitrile, 75 m (150 mmol) of 2 M sopropyl magnesi um chl ori de
sol ution i Wndérehéy l:onﬁithﬁs’ 1amd (168 il &l Nﬂﬂﬂlltl)on%? 1s€%(1%f3ﬁ8h’én@£l@ﬂ%hlonde in
were used to (,78%, of theory) of the ti

05) in ]aeg nEoun
The reacti GIFH; eétw?%*’r A% Hreowissse wlC18 # Sohlﬁﬁln oAft-@re (hled apmebuef 4-

wor | cups t hQlobénetetild adut mies aityiilohd SHF bXﬂ&EﬁQ%l%resﬁégtHegﬁl stirred at the same
filtration through 15 of silica gel with

cycl ohexand&yReRMTe &rek %ge“ s corledqranto, "7?1"@\1?%‘1 GVIFD(DheM*ﬁ of cpatgla, was slowly

1 Il7 1 (!}0 e 0 -
!23/H|)0|10rr)2 2:7% ga%eg@% m?cl'd)to 111@% ség 18&‘&) 78305}%2%5%% WH&O/%&gﬂﬁlgﬁ% 1%”%)%
mn. M5 ( DEKOOXREm [G. 1t;_achH( q;‘gg!v zfrrgpma(mqn Int. Ed. Engl. 2006, 45 (46), 7736-7739] in 100 ml

of anhydrous THF. After the addition had ended, the reaction mixture was stirred first at -78°C for

10 10 min, then at 0°C for 2 h and finally at RT for 30 min. Then a few m! of saturated aqueous
ammonium chloride solution were added. Subsequently, the solvent was substantially removed on
a rotary evaporator. The residue obtained was diluted with 200 ml of water and extracted three
times with approx. 200 ml each time of ethyl acetate. The combined organic extracts were washed
successively with water and saturated sodium chloride solution. After drying over anhydrous
15 magnesium sulphate, the mixture was filtered and the solvent was removed on a rotary evaporator.
The resulting crude product was purified by crystallization from 10:1 cyclohexane/ethyl acetate.

2.42 g (63% of theory) of the title compound were obtained.

'HNMR (400 MHz, DMSO-ds, 8/ppm): 7.88 (d, 2H), 7.80 (d, 2H), 6.63 (s, 1H), 4.79 (d, 2H), 4.65
(d, 2H).

20 HPLC (method 10): R, = 3.09 min.
MS (DCL, NH,): m/z = 193 [M+NH,]".
Step 2: 4-(3-Fluorooxetan-3-yl)benzenecarbonitrile

NC

O

Analogously to the process described in Example 5A / Step 2, 600 mg (3.43 mmol) of the
25 compound from Example 6A / Step 1 and 662 mg (4.11 mmol} of diethylaminosulphur trifluoride



Step 2: 4-(1-Methoxycycl obutypbenzonitrile 15 NIC) 508 rrgd(12.7 (r)ngolt)
- of sodium | % suspension in mneral oi wer e added at 0
a sol ution o? @gléﬁ?ﬁ 5 nmtnol) of the 'gzﬁpound flrom Exan%&@lrE'R&ofﬁlmﬂon
Step 1 in 4 of anhydrous. Af , 86 (13.9 mm 0
i odgrret hane(%\ﬁe@rré wéa‘éed%sif?ﬂgr?gaﬂ% E’é-(&%‘%"eq]‘t tH“éﬁ"ﬁ %tge lng?rﬁ@@Eﬂunﬁf %‘érr the MPLC

stirring atpulRiicdtion, & Beyklohéhac/saatdtanwal wtdhde Wase o4t ed onto 120 m
of water and 20extracted three tinmes with approx. 100 m each tine of

pcrl Epoo1 17 0RABAPRTER IR AP e S AR s (R brocaad.
saturated sodium chl oride solution, dried over anhydrous nmagnesi um

sul phate, flid/Mer(edthadd BSlpa): Ry= 115 edn, of/z £hes goHygent on a rotary
evaporator. The remai ning residue was purified by neans of suction

filtration ¢hrou r OX 0 ,,.0f silica | wi.th 20:1 4:1

cycl ohexsgne%@tﬁyﬁﬁgé@%&%?%ﬁaﬁé'y@ﬁzg'hé’fhi‘j'@mepzei@g%%‘m(“iﬁ%“gﬂf t heory) of
the title 5 conpound were obtained. 111 NWVR (400 MHz, CDC13, &ppm:
7.68 (d, 211), 7.54 (d, 211), 2.98BO(s, 311), 2.46-2.32 (m 4H),
2.03-1.93 (m 1H), 1.76-1.63 (m 111)}f Ms (DCl, NH3): m'z = 205

[ MiNHa]t Step 3: N - Hydroxy-4-(1-net floxycycl obut yebenzenecar boxi m de
am de HO , N Anal ogously to thGHZ}S] ocegs tescribed in Exanple 3A/
Step 5, 1.10 g (5.88 mml) of the conpo om Exanple 7A/ Step 2
and 612 ng (8.81 nunol) of hydroxyl anmomygf ekl ofi de were used to
obtain 1.28 g (93% of theory, 95% purity) of g title conpound. The
reaction tine in this case was 16 h.

By the process described in Example 4A / Step 2, 450 mg (2.54 mmol) of the compound from
EXampIe 6A / Step 2 were used to obtain 470 mg (86% of theory) of the title compound. 7

'H NMR (400 MHz, DMSO-dg, 8/ppm): 9.71 (s, 1H), 7.77 (d, 2H), 7.54 (d, 2H), 5.87 (s, broad,
10 2H),4.97 (dd, 2H), 4.91 (dd, 2H).

LC/MS (method 2, ESIpos): R, = 0.80 min, m/z = 211 [M+H]".

Step 4: 3-[4-(3-Fluorooxetan-3-yl)phenyl]-5-(5-methyl-1H-pyrazol-3-y1)-1,2,4-oxadiazole

O

502 mg (2.62 mmol) of EDC, 401 mg (2.62 mmol) of HOBt and 500 mg (2.38 mmol} of the
15 compound from Example 6A / Step 3 were added successively at RT to a solution of 300 mg (2.38
mmol) of 5-methyl-1H-pyrazole-3-carboxylic acid in 10 ml of anhydrous DMF. The mixture was
stirred first at RT for 16 h and then at 140°C for 45 min. After cooling, the solvent was removed on
a rotary evaporator. 120 ml of water were added to the remaining residue, which was extracted
three times with approx. 100 ml each time of diethyl ether. The combined organic extracts were
20  washed with saturated sodium chloride solution, dried over anhydrous magnesium sulphate,

filtered and finally concentrated on a rotary evaporator. The crude product was stirred with 5 ml of



15111 NMR (400 MHz, DVBO-d6, 8/ppm): 9 62 (s 1H) 7.68 (d, 211),
- 7.40 (d, 2 broad, 211), 2.37-2.24 (m

411), 1. 911‘%})8?? /%3%61) 1.65-1.53 (m %’i HPLC (et hodP $BEP2A114057021
3.02 min. 221 |
344- (1- Met @y@cé F‘ggm % Bp%ﬁ"rﬁzﬂ?%% e ‘JT\F/I@PF%W uilglr iﬁ*}/‘ieéf@rd unden igh vasuym o first
adi azol e Oﬂdcﬁtﬁl ofCl43 mQ'\Q‘ e kitle lzézihﬁtﬂﬁd s oBeibEPER AR 108d: A (%ncentrated to
suspensi on 03 ). of 1,1'-carbonyl diimdazole (CD
2 m of anrfgﬂ‘r" ag% f@Ft&?ﬁvﬁfs?@ mg of fae" tifletcampouns Wﬁsnsolaae from the

sol ution ofres3d e(ags kive BPLE wBhEW 1 HHLRYSAS
acid in 2 rﬁe of bﬁrg?\ydr%ﬁg%.eAftejr( t he r%])xtnure ﬁﬁgﬁ%ﬁ/@éﬁﬂ%@d&theuﬂe

RT for 2 h CoBBSMAyereitaseebigisd) of the conpound from Exanple 7A / Step
3 were added. 5 Subsequently, the reaction m xture was heated to

110C for 4.'H NMR/Momrm@bCQgs/ﬁﬁm)W 27 td)eHj, &ast ok M k&f ?H)N%%ss(ha H5%5 01
gradual Iy i (50 60 of wat er |l e stirring vigorously, in

course of WA 8H)t2ﬁ‘g(far'0"ld}uct preC| pitated out. The soli d was flltered
off with suction and washed with a little cold water. After drying

under a_hi GICMBGHMEL S4B K500k, BEOL Yo @@B@gpurity) of thetitle
conpound wer e obt ai ned MR (400 MHz, CDC1 /ppn) 10. 85 (broad,

1H), 8.19 (d, 2 7.57 6. 82 2.98 (s, 3H), 2.45 (s,
3t|)|), 2. 45- (29—93’75—(H) mS- M@-Brézn F?)éfsm‘(ﬂﬁv‘.l lgwrazgp -3ra1-3- 43 ﬂmrogmn-?vmpm(@yl]-

(et hodjg6, ESI pos) ;2 Al@ddiadold6 mn, nmz 311 [M+tH] . Step
5:511- ( 3- Bronobenzyl) - 5- net hy1- 1H pyrazol 3-y1] -344-(1- et hoxycycl obu

tyl)phenyll- 1,2, 4-oxadi azole O N

Analogously to the process described in Example 1A / Step 2, 250 mg (0.833 mmol) of the
compound from Example 6A / Step 4 and 250 mg (0.999 mmol) of 3-bromobenzyl bromide were
used to obtain 347 mg (89% of theory) of the title compound. It was possible here to dispense with

15  heating the reaction mixture to 45°C. The final purification of the product was effected by
extractive stirring from 10 ml of pentane/diisopropyl ether (5:1), to which a few drops of
dichloromethane had been added.

'H NMR (400 MHz, CDCl;, 8/ppm): 8.30 (d, 2H), 7.72 (d, 2H), 7.45 (d, 1H), 7.33 (s, 1H), 7.22 (¢,
1H), 7.09 (d, 1H), 6.85 (s, 1H), 5.43 (s, 2H), 5.04 (dd, 2H), 5.00 (dd, 2H), 2.29 (s, 3H).

20 LC/MS (method 4, ESIpos): R, = 1.46 min, m/z = 469/471 [M-+H]".
Example 7A

3-[1-(3-Bromobenzyl)-5-methyl-1H-pyrazol-3-y1]-3-[4-(1-methoxycyclobutyl)phenyl]-1,2,4-

oxadiazole



15 H3 Analogously to the process described in Exanple 1A/ Step 2,
- 250 ng (O. t he conpound from Exanple 7A / Step. .4 and 242

nmg (0.967 %@I%ﬁr@p]ﬁg ronobenzyl brom dé4§':re used to obt aII’%T@%OHéOSNZI
(84% of theory) of the title conpound. It possi ble here to
di spense with heating the reaction [ xtur 45C. 20NWVR (400 MHz,
CDC13, 5/ppm: 8.21 E&h i 56, £ 4 d. 1H), 7.32 (s,
1H, 7.22 (t, 1H, 7.09 : (s, 2H), 2.97 (s,
3H), 2.44-2.40 (m 4H), , 1H) ~ 1.78-1. 67
(m 1H. LG M5 (method 6, “ESI pesy’ It = 1.44 min Frqiq81
[ MtHr . Exanpl e 8A 253-{[tert- Butlyl (di phenyesilyl]oxy idine - 52
- Step 1. tert-Butyl
3-{[tert-butyl (di phenyl)silyl]oxy}azetidine-1-carboxylate 20.0 g (115
mol ) of tert-butyl 3-hydroxyazetidine-1-carboxylate and 9.43 g (139
mmol ) of SM&%TPBMWM@CPWWBW%WEM ged in 200 m of anhydrous
DMF, and 34.91 g (127 mmol) of tertbutyl (di phenyBsilyl chloride were
added at RT. After the reaction nmyture. had been stirred at RT for 18
h, it was poured into 3.2 litres of W and then extracted three
times with approx. 1 litre each tinme et hyl ether. The conbi ned
organi c extracts were washed successi i LhO8lat ur at ed sodi um
hydr ogencar bonat e sol uti on, water and satupat®ed sodi um chl ori de
solution. After drying 10 over anhydrous ési um sul phate, the
m xture was filtered and the solvent was renoved on a rotary
evaporator. The remaining residue was stirred wwth 100 m of pentane
for a few minaopesly Suthsgmomest Hascritiedeinslaiglenss /£ Siep ar ad 60fd (M3t Amol) of 4-

. : , p
tS:JtC][ LOQ S?rggtﬁﬁé&%%}ltg&eg g% 5{11 Iﬁlgg n‘\]/n?(ﬁ)u(l)'jfrg lesgdpllo%y a%r?elsi{?moghlgribig ggl%llglonoig dEe?llejzl ether
and 15.0 g (214 mmol) of cyclobutanone were used to obtain 13.31 g (78% of theory) of the title

compound. The reaction time at RT in this case was 16 h, and, after the aqueous workup, the crude
product was purified by means of suction filtration through 150 g of silica gel with 10:1 — 4:1

cyclohexane/ethyl acetate as the eluent.

10 "H NMR (400 MHz, CDCl,, 8/ppm): 7.67 (d, 2H), 7.62 (d, 2H), 2.58-2.51 (m, 2H), 2.44-2.37 (m,
2H), 2.23-2.04 (m, 2H), 1.83-1.72 (m, 1H).

HPLC (method 10): R, = 3.47 min.
MS (DCI, NH;): m/z = 191 [M+NH,]".
Step 2: 4-(1-Methoxycyclobutyl)benzonitrile

NC

CH
15

508 mg (12.7 mmol) of sodium hydride (60% suspension in mineral oil) were added at 0°C to a
solution of 2.0 g (11.5 mmol) of the compound from Example 7A / Step 1 in 40 ml of anhydrous
DMF. After ! h, 863 pul (13.9 mmol) of iodomethane were added, and the ice-water bath was
removed. After stirring at RT for 16 h, the reaction mixture was poured onto 120 ml of water and

20 extracted three times with approx. 100 ml each time of diethyl ether. The combined organic



NVR (400 MHz, CDC13, 5/ppm): 7.60 (d, 4H), 7.46-7.37 (m 6H),

© 4.53-4.49 ( 3 (dd, 152H), 3.87 (dd, 2H), 1.41 (s, 9H). 1.04
(s, 9H). Lﬁ%}%@f‘ﬁ’& 6, ESIpos): Rt :"15.%65 mn, in/z = 4E§TM%"057021

WO 2011/ 141326-, 53 -PC{[/ EP2011/ ?570 1 Step, 2; 3- . i . )

fftert-But yTCarpRERyHEIIIFERNelayE i‘”&feﬁérpwmmtedoff"d’c“ﬂ hiqrisle selutqn, ¢ried over

acid (TFA) amby@ondbipdesiinopiphae, Alterédlant GindlySRlel bf @8 sdNenéh Profhinf &Bp&rator. The

mol ) of the conpound from Eéarrple 8A /[ Step. 1 in 70 m of _

di chl or omet FEABME APYEF YfaR EUH Al BFns ohfuction Bliaton throsah anprax: &QP gof Rifca gel

for 30 m n,wal hoyalaki | QIERIRANEA ScABE & HENDYVEE 087 2 (5% 3 i
evaporator. 1 litre of C? M sodi um h§dr oxiS de sol ut]io%yngvg/asoaggléegryt)o()fttﬁ%tlﬂe
remai ni iy rOTPALR weimeHndlas extracted three times with approx. 200
m each time of dichloronethane. The conbi ned organi c extracts were

dried over ‘aniymr QU6 MIBYRSEHUL J:%@t(ﬁ;zfﬂ#.Bzﬁffgyfl%sf(iﬁﬁ%g] Y46:2.32 (m. 4H),
y er the res t

concentrated to dryness on a rotary evaporator. A i dué”ha
been dri ed 4¥dbP3 iR albulufA (mAHB5 g 10 (98% of theory) of the title
conpound wer e obt ai ned. NVR (400 WMHz, CDC13, 8/ppm: 7.61 (d, 4H),
7.45-7.36 (ks (B - Bfhr 4+ H), 3.68 (dd, 2H), 3.53 (dd, 214),
2.19 (broad, M@’N{%%s?@gﬁ@m C/ VM5 (method 6, ESlpos): Rt = 0.90
mn, tn/z = 312 [ MtHr. Exanpl e 9A 154-

fftert - But Yz pHeisdpsmidy(l estorpeysobiml ieazenperbpginidelahlig6- 54

- PCT/ EP2011/ 057021 Step |: tert-Butyl 4-

Vert - butyl (di phenyl)silyl | oxy}phyperidi ne-1-carboxyl ate 10.0 g
(49.7 mol ) of tert-butyl 4- hydrox\ i peridi ne-1-carboxylate and 4. 06
g (59.7 mml) of imdazole were i nil ially charged in 100 nl . of
anhydrous DMF, and 15.02 ¢ (54.|_72

10

Analogously to the process described in Example 3A / Step 5, 1.10 g (5.88 mmol) of the
compound from Example 7A / Step 2 and 612 mg (8.81 mmol) of hydroxylammonium chloride
were used to obtain 1.28 g (93% of theory, 95% purity) of the title compound. The reaction time in

this case was 16 h.

15 'HNMR (400 MHz, DMSO-dg, 8/ppm): 9.62 (s, 1H), 7.68 (d, 2H), 7.40 (d, 2H), 5.80 (s, broad,
2H), 2.83 (s, 3H), 2.37-2.24 (m, 4H), 1.91-1.81 (m, 1H), 1.65-1.53 (m, 1H).

HPLC (method 10): R, = 3.02 min.
MS (DCI, NH;): m/z = 221 [M+H]".

Step 4: 3-[4-(1-Methoxycyclobutyl)phenyl]-5-(5-methyl-1 H-pyrazol-3-y1)-1,2,4-oxadiazole

20



5 butyl (di phenypsilyl chloride were added at 0C. After the reaction
" mXxture hadwlejaﬁﬁ inred at RT for 48 h, (it was poured int

litres of vvater lﬁ% ke en extracted three hl rres vmth approxgcgfﬁ?:"r"ﬁl1"057'021
each time oIt

successi vel y E\INISL{S rxlo?uﬂ? ﬁ'glgg? yﬁqﬁg gélas@}ﬁﬁﬁ.e ﬁzgl}eydrous

and sat ur at]EMFsmdladdladammsedet KD hiikhinOrs. miff & Qﬂutdthf 164 G]D. SRR SUSmethyl-
red_and the sol vent was

anoved on B B0 aThb i ot T-phenthSivkt RMiG AT N e Soghtyred a

purified byRTraaﬂs hpﬁSSSlm?gt(ZCHs fninbl) I ¥t th® BorhyeRRE Fom Bl 9A Stk @%&@'added
el uent : 5y g&‘ghexa e -> 2: 1 cycl ohexane/ et ﬁ)gacet ate). 22.21

of theor Pagsat y@b%eﬁﬁﬁoflfrﬁ}’)m@fwaﬁ Reateditp | (f?Fﬁ‘o%%d\f‘;ﬁ/é?@h@mOgThé@ reaction
NMR (400 MugixtutdDeds3tirad pRAYall Yt@80£rﬂ1 fﬁ&h& I-H} %?m?l 3

3.93-3.87 (10 5 o8 3 éioygrl U 3.22.3.14 (B gom”’qw%h“f“‘ﬁ%of“’hmh
(m 4H), th%Pf(vguct gigpipitatecyqut She sghsl Wa&ﬁlt?}‘@ afsweth@uma a@d WESEwh a IRlecold
1.68 nin, Rlafer=A%A0 afyMEHinderSh 8Rete vactim, 64 0 %

iftert-Butyl (él pheny{gg{{%l ynl ]eoxy}gpl Baecr}m&l geo & 6%610flq_1 0&2965/ gnm of the ftitle
- PCT/ EP201 FPOSTed tvesomdigdd. I n this case, the product was purified

by neans of MPLC (approx. 50 g of silica gel, el uent: ethyl acetate

-> 9:1 gt hyly raget a@@MHz' | :
7 68 (d a8 7 425 ilbmé’ %ﬂ}xﬂghggs bl %f%(liﬁ)w %l)%g’dbiﬁéw@’ 1),
2. 52- Z.981s,(CH); 2242)(,8 );724512.86(nh, ﬁﬁ)ms 1913(534&),458(1@ (@H)1). 1. 07
(s 9H) 5 LG M5 (et hod 14, ESIpos) R=0.87 mn, mz 340 [ MtH| t

Exanpl e 10 C5M[g m L azol -3-y1] - 3-

{4- [(trlfI/}oronet ﬁ%‘fﬁ phanyﬁl % "F‘Tt[m{ #Mj&@a’di azole 10 Step 1:

N - Hydroxy-4-[(trifluoronmet hyDsul phanyl ] benzenecar boxi m de am de 73

g (1.05 nol¥eegt hydi ek Framaversy lrrothdrlikpramek bylkaddéd-netheaxyspilatttydyphefl]-
113 g (500 nunol) qu4 44 $1§a£dlé| uor orret hyl ) sul phanyl | benzenecarbonitrile
and 147 m (1.05 nof) of triethylamine in 1.4 litres of ethanol, and
then the m xture was heated under reflux for 30 mn. After coollng to
RT, 1 15 litre of water was added and t hePmiNture was extracted three
times with a total oBrd. The conbi ned

organi c extracts were 8y and sat ur at ed

sodi um chl oride solutio nesi um
sul phate, the m xture was &rm(sr/ﬁd on a

itre of
e m xture

rotary evaporator. The resultl ﬁ'[y resi due was taken up

cycl ohexane, 40 m of diisopropyl ether were added ang

was stilfred at RT for 20 min. 20 The resulting solid was filtered off

wi th suction, and, after drying under high vacuum a first portion of

78.6 g of mtmelogmlyetocmer@meﬁ dsasibed i ERashble The/ Fiep tof @B@ rrY%ﬁ) .806 mmol) of the
ling ih a

concentr at ed and ubsequent I stl rred
m xture of Tﬂlﬁf’uﬁﬁi g%e”&(y\ﬁt@pg 83%402&1“ I?WPI) a%%b@p@bwyl Bomide were
mn. After uedab bkgin 31261a1g5(3>4% dr m@&y)fdfltﬁe&&%%ﬁf;&unw it Qas%%MQ Her@&ﬂdlgg{eh&%th

under high,vacuym This gave a second portion of 4. of

conpound. b\eattlagﬁer??fs“@mgm@e@fé%of t heory) of the 25t|tle conpound
was thus obtained. WD 2011/141326- 56 -PCT/EP2011/057021

20 'HNMR (400 MHz, CDCly, 8/ppm): 8.21 (d, 2H), 7.56 (d, 2H), 7.44 (d, 1H), 7.32 (s, 1H), 7.22 (t,
1H), 7.09 (d, 1H), 6.83 (s, 1H), 5.43 (s, 2H), 2.97 (s, 3H), 2.44-2.40 (m, 4H), 2.29 (s, 3H), 2.03-
1.93 (m, 1H), 1.78-1.67 (m, LH).

LC/MS (method 6, ESIpos): R, = 1.44 min, m/z = 479/481 [M+H]".

Example 8A

25 3-{[tert-Butyl(diphenyl)silyl]oxy}azetidine



| HNVR (400 MHz, DWVsO-d5, 8/ppm: 9.90 (s, 1H), 7.80 (d, 2H), 7.72 (d,
[ZmH] 5 gﬁeé@?ﬁﬁm‘h%l\/s (et hod 2, ESI 995)-' R, 1.42 m nPCJiI}EZPZOIIZIESZIOZI
5- (5- Met hyl - 1H pyrazol - 3-y1)-3-{4-[ (trifl uoronet hypsul phanyl ] phenyl | -

1, 2, 4-oxadi azole O N 5To a suspensi gp 63.45 g (391 mol ) of

1,1 -carbonyl diimdazole in 235 m of drous DMF was added

dropwi se, at RT wwthin 15 mn, a sol g of 47 g (373 mmol ) of

5-met hyl- 1H pyrazol e3- carboxylic in 235 nisof anhydrous DWF.

After the m xture had been stirm%g - h'ngp mn, 88 g (373

mmol ) of the conmpound from Exanpl OA | Step YAnere added.
Subsequently, the reaction m xtur cated to 110C for 4 h. After
cooling to RT, 3.5 litres of water wg dfided 10 gradually while
stirring vigorously, as a result of W] t he product precipitated
out. The solid was filtered off with soCtion and washed w th approx.
1 litre of cold water. The crude product was purified by
recrystal | igat o] Kk ) R e i sting of 0 m each of
acetonitrile ;ngaé}hﬁ%ﬁ[.téﬁ%@m %H(% ?Sﬁgﬁoﬁgﬁ%ﬁéﬂgg&éﬁﬁyg%i ng under
hi gh vacuum a first portion of 94.2 g of the title conpound was

obt ai ned. After concentration angiot her crystallization from 150 mi

A
-

of ethanol, a 15further 6.2 g of title conpound were obtained. A

"total of 100.4 g (83% of theory he title conpound was thus

obtained. 'H NVR (400 MHz, GE;& , Y8/ ppm : 10.60¢(broad, 1H), 8.23 (d,
H

3
2H), 7.79 (d, 2H), 6.81 (s A7 (s HC/ met hod 6,
ESIpos): R = 1.17 nmin, m 23 %27 M € e Ve,

3:5-[1- (3- Bronpbenzy1l) - 5- metth{#l - L& pyr azol - 3-y1p* H
[(trifluoronethyl)sul phanyl]phe

utoxi de were addéd at RT to a
solution of 5.0 g (15.3 mmol) of e conmpound from Exanple 10A / Step
2 and 4.60 g (18.4 mmol) of 3-bromobenzyl 25 brom de in 150 m of

anhydr ous 358xa?F. The reaction mxture was stirred at RT for 16 h.
0 g (115 mmol) of fert-butyl 3-hydroxyazetidine-1-carboxylate and 9.43 g (139 mmol} of

3
, 2, 4-oxadi azol g O-N 2.24 g
(19.9 mol ) of solid potassium

5  imidazole were initially charged in 200 ml of anhydrous DMF, and 34.91 g (127 mmol) of tert-
butyl(diphenyl)silyl chloride were added at RT. After the reaction mixture had been stirred at RT
for 18 h, it was poured into 3.2 litres of water and then extracted three times with approx. 1 litre
each time of diethyl ether. The combined organic extracts were washed successively with saturated
sodium hydrogencarbonate solution, water and saturated sodium chloride solution. After drying

10 over anhydrous magnesium sulphate, the mixture was filtered and the solvent was removed on a
rotary evaporator. The remaining residne was stirred with 100 mi of pentane for a few minutes,
Subsequently, the solid was filtered off with suction and dried under high vacuum. 29.18 g (61%

of theory) of the title compound were obtained.

'H NMR (400 MHz, CDCl;, 8/ppm): 7.60 (d, 4H), 7.46-7.37 (m, 6H), 4.53-4.49 (m, 1H), 3.93 (dd,
15 2H), 3.87 (dd, 2H), 1.41 (s, 9H), 1.04 (s, 9H).

LC/MS (method 6, ESIpos): R, = 1.65 min, m/z = 412 [M+H]",



WO 2011/ 141326- 57 -PCT/EP2011/ 057021 Subsequently, approx. 50-100 m
- of the sol V@,g,t ved on a rotary eyaporator. The renpinin
resi due was i%out e4 S%Q?h 900 n1 of ethyl ggéet ate and mshgﬁbml’gélmmﬂ
times with . C andflnally once with 200 m of
sat ur at ed s'%%lqzug gﬁef@?llltgt S P’GS ﬁf’xy $n€4r vi ng over anhydr ous
magnesi um sul phate and filtration, the sol vent was renoved on a
rotary 5 evaporator. The resulting cr e: product was recrystallized

from cycl ohexane. After the solid had filtered off with suction
and dried, 5.03 g (66% of theory) of Jitle conmpound were
obtained. 'H NWVR (400 MHz, CDC13, H@pp : 8 27 (d 2H), 7.78 (d,
211), 7.44 (d, 1H), 732(s 1 7.09 (d, 1H), 6.84
(s, 1H), 5.43 (s, 2H), 2.29 (s, 1 "L_@ Hhod 6, ESI pos): R
= 1.49 nmin, mz = 495/497 [ MHt HECanplle 11A
(8)-1-{3-[(5-Methyl-3-{3-[4-(trifluo oxy) phenyl ] -1, 2, 4- oxadi azol
-5-y11- 1H pyrazol - 1-
yDmet hyl i phenyl }azetidi n-3-yl N-(tert-bBatoxycar bonyl)-L-valinate 15
117 nmg (0.955 nmol ) of 4-N, N-di met hyl am nopyri dine and 915 ng (4. 77
mmol ) of EDC were added to a solution of 750 ng (1.59 nmol) of the
compound f r8mlek Eiflyrwacetic seid (Hotwerraddet dropreisa g R tng Sanawrpdféﬁp g(me 6 mmol)

691 my (3. 18 i Blpolid kSh- r Vo)

of dichl or omet hane. After %{é]%%eéa%?:%%(yn%g?ﬁ%g (% d(y!h%)een taan rg%f %‘f’ Tpgption
for 2 h3 i i lead| beere dtipidt 44 H.D@JrrﬁO 1oin, eﬂil ohlatle combhizne veamalratmla@dn a rotary
tw ce wi th

sat ur at ed s%%?ﬁa%rc g?f)%ie%zs rX‘@}?}aengi lu(% Pﬁaﬁéé%ei? q’ﬁﬁﬂ%’?ﬁ%?““ which
magneS| um Sk mhaacesd mrebttlemth amnio:cdﬂﬁenﬁt daalh itiemg, oftdiﬁﬂ@bmdﬂaﬁie waé combmed
i sol at ed b¥) 100 of. silica

o1 .
-> 3:1 cycl 0%1exane Rafils 165 thyT g%%:ag(? f%’?‘ydrgl’?slm °YyB shlBhats, %BBIF%”‘%? aﬂlﬁé"“"enm‘ed
T |H }\I :\/E Eo ggam fgness e agbta?l/ mpbratoﬁ/\@fﬁéﬂﬂhg/rasg&ﬁ%% béag’l ﬁ@ﬁ%ﬁ%@%ﬂa@w& 21l 85 o
§ ((W‘iﬂ%‘)’c %@eéﬁgn?ir%mm%w%%o%’@mk%m 6.24 (s, 1H), 5.39 (s,
, 537 5.31 (m 1H), 4.95 (d, broad, 1H), 4.24-4.18 (m 3H),
3 83-3. 73 (HNMR)400MES C(IXZh,mﬂbm)Zf@Qd?Aﬂ-ﬂ),l? 31y 36-[‘14}1,,6}11) 44644 58 g@l-l)ﬁ),sss (dd,

0.98 (d, 3 thod 14, ESI
m z (671 %,_3“53 (8%9%6%11/@@%‘%%%&%?3&%) ‘EP2011/ 02(7)821 Ver ki ng

exanpl es: Exanple 1,

1-{3-[(5- I\/EWS{ﬁet{l&m}ESIpbs)f Ruon.oniinhoxys phragmmHt 1, 2, 4- oxadi azol -5-y1
}-1H pyrazol -1- yl)nethyl | phenyl } azeti di n- 3-ol

Example 9A

15 4-{[tert-Butyl{diphenyl}silylloxy}piperidine

3

HyG
HSC%—Si-—oOH
H,C l



5 HO A mxture of 2.0 g (4.17 mml) of the conpound from Exanpl e
1A, 1.95 gWh. of the conpound fgpm Exanple 8A, 2 . 28
rrunol ) of ‘é’réé?ld%%&zw i deneacet one) di pngl adi um(0), 398 %Cf%?ggglms%zl

mol ) of 2-dj cygl ol 0 ino-21. 4. 6-tri.isaprqpyl bi phenyl

(X Phos) anded 4P BESLHR0OT RIS o AR P9 1 o
anhydrous DMF was heated to 120C under argon 10 in a m crowave oven
(Biotage Initiator, dynam c cont of the incident power) for 2.5 h.
After cooling to RT, 100 m of were added to the reaction

m xture, which was extracted t imes with approx. 100 nml each

time of ethyl acetate. The igeubi hed orgapic extrgcts were washed
successively with water agg SAturlat ed sgdi ut chyoride sol ution, dried
over anhydr.ous magnesi um Pp ate 19Tter ed AnRdifin F& freed of the
solvent on a rotary evapordi& . Jhe rematra+hg resi s 15

di ssolved in 40 mM of THF, and (6.26 Mol ) ofC 1 Msolution

of tetra-n-butylamoni um fluori BAF) in THF were added. After

this m xture had been stirred RT for 1 h, it was subjected to
aqueous worlcup in the sane way as descri bed above. The remaini ng

resi due was 8urified by suction filtration through 200 g of silica

gel with 21902497 pes)) of rers-pwyl 4-hydseypipsridieshbsabeybtenaid S0t {5%7 asnol) of
t he el uent ju; : e P! r oy ' 1.56

20" g (79% SFCEiRLu S AL BalaOT rEIUR ol b Ry Tl ol TR BTH Tk e
(400 M, bmmi{dipheyhply) chigidesveaaddad-ht 0°Q. BfBer (i, re®idpn mifxtdr héd beed Midred at RT

6. 80 , 1K), . " 27 S . 5. 38 , 2
A Tgm%%u??”aﬁfai'ééﬁé%ﬂ ﬁgi\?‘?s( %‘."é"’%@(‘%&e’i ﬁf“( tgd %”;Qé( tél?eséﬂﬁh,(aspﬁ%’%z 00 ml
(d, 1:—|) . LeichBinterné divty] §herEBlepospinedorgaric Sfvatrs Werenwaghed sdck2ssfytdith sdfarated
Ex 2 : . . . . .
1 (3o 5- VeV PadrpaEnrapopete, soloppt oYASTHP A S SOy opite Agiasion Aftep dying
xadi azol - 5ewt Janlijdpys amghesibmy sullpietehthe ophreRWas daeted dind 13- BlventWRs removed on a
2011/;4 011/ 057021, Anal ogous]y to the process

1326:,:80, . PCIL FR2 gous _ |
descri béd [P ECAMROIET T8 05y g 6°498 "Y‘?‘ﬁﬁf")ghg’f PYTHEY dyrpersa o seedipn filtration
Exanpl e 2A(appbx A 8F silica 481, BBt cyofohdxBe: Qﬁﬁm@w‘!&eﬂn@m}@(m&eﬁ B g (91%

wer e used tP obtain 289 . i
of theory, approx. 90% purity) of the title compound were obtained.

'H NMR (400 MHz, CDCl;, /ppm): 7.67 (d, 4H), 7.43-7.37 (m, 6H), 3.93-3.87 (m, 1H), 3.68-3.60
(o, 2H), 3.22-3.14 (m, 2H), 1.63-1.48 (m, 4H), 1.43 (s, 9H), 1.07 (s, 9H).

15 LC/MS (method 6, ESIpos): R = 1.68 min, m/z = 440 [M+H]".

Step 2. 4-{[tert-Butyl(diphenyl)silyl]oxy} piperidine

Analogousty to the process described in Example 8A / Step 2, 2.5 g (5.12 mmol, 90% purity) of
the compound from Example 9A / Step 1 were used to obtain 1.45 g (83% of theory) of the title



ng (58% of theory) of the title conpound. It was possible here to

: d| spense Wiy 4 i‘ﬁ%‘ﬁl%%%nd 5 conponent st$§> of the process é‘?’%ﬁéﬁ’“msmﬂ
W

et her cl eavage AF), since the protecting group had

been det ac course of .the firs onponen The e..

pr oduct vvarsagpﬂ ?I eghlﬁ G Brogct Wf_@u‘éﬁidﬁi gﬁ aB%PE M%Lﬁe(?ﬁpmxi g ‘of silica gel,
cycl ohexanelueﬁthgthylaeaﬁtat—e} 1at1n9|1 Rebe/GHBNMmieR! ractive stirring in a

m xture of 25 m of pentane, m of diisopropyl et her and 125 |II of

d' chlor ggegfg%ﬁ%ﬁoo MH3, £k, fp}}lwgsfg@ 0 1815 (o o 3(@3";17@11 15). 7301

639 d, 1ldh, 219, 232-087 (d1H), 1.5-88 (18,2133 H)53-B457(hr, 417 Q.06 W, of 4.13
(dd, (2H) gﬂja?fﬁ(dd QZH)( ’12?)27 (s, (ﬁl)}g .01 5((d }1171) @ 4?)1 39 (m

iéé)’[mlr 10%@%@?’3@ Esffags_)?gﬂ@ hoolﬁgZr ESIBIO%)J R= 1. 26 nin, mz =

{344-(1,1,1-trifluoro-2-nethyl propan-2-yl)phenyl]-1, 2, 4- oxadi azol -5-y
1} - 1H 15p@aﬁgle-lllAyOmet hyl | phenyl | azeti di n- 3- ol HO  Anal ogously to
t he process described in Exanple 1, 150 ng (0.297 mmol) of the

conpound fr a 0, 44 of the compound om
Exanpl e 8A agjr(%ﬁ)g%%e%ﬁéﬁflﬁlﬁyi31%8’%81(%81373 5%‘%@&*’}“@”@%@’@&@@1 1,2,4-
conpound. dbkelidzelaction tinme in the first conponent step of the 20
process here was 1 h. The crude product was purified by neans of

preparative HPLC (nethod 13). The free base ﬁas obtai ned fromthe
resulting formate salt of the tltle y percol ation of a

met hanol i ¢ sol uti on ofr Ay gepegar bonate cartridge
(from Pol yner| abs,

F
F
S F

10 Step 1: N-Hydroxy-4-[(trifluoromethyl)sulphanyl]benzenecarboximide amide

HO
|
57 F

73 g (1.05 mol) of hydroxylammonium chloride were added to a solution of 113 g (500 mmol) of

4-[(trifluoromethyl)sulphanyl]benzenecarbonitrile and 147 ml (1.05 mol) of triethylamine in 1.4
litres of ethanol, and then the mixture was heated under reflux for 30 min. After cooling to RT, 1
15  litre of water was added and the mixture was extracted three times with a total of 1.4 litres of ethyl
acetate. The combined organic extracts were washed successively with water and saturated sodium
chloride solution. After drying over anhydrous magnesium sulphate, the mixture was filtered and
the solvent was removed on a rotary evaporator. The resulting residue was taken up in 1 litre of
cyclohexane, 40 ml of diisopropyl ether were added and the mixture was stirred at RT for 20 min.
20 The resulting solid was filtered off with suction, and, after drying under high vacuum, a first
portion of 78.6 g of the title compound was obtained. The filtrate was concentrated and the residue
was subsequently stirred at boiling in a mixture of 100 ml of cyclohexane and 5 ml of ethyl acetate
for 30 min. After cooling, the solid was filtered off with suction and dried under high vacuum.
This gave a second portion of 4.2 g of the title compound. A total of 82.8 g (70% of theory) of the

25  title compound was thus obtained.



WD 2011/ 141326- 61 - PCT/EP2011/057021 Stratospheres SPE, PL-HCO3 MP

- SPE, capaci ). The final purification was effectgd b
extractive éﬁ%ﬁﬁ%@ﬁ a mixture of 3 ng pentane and a ?W‘%‘?@ﬁyﬂsmu

R N TR
1H), 6.27 (s, 114), 5.38 (s, 2H), 4.77-4.70 (m 1H), 4.13 (dd, 2H),

3.63 (dd, 2H)/MSAnthodQsESIRH): R, 2.148 nfil, /2 H237 IMER]"(s, 6H). LC M5
(method 6, ESIpos): R =1.27 min, mz = 498 [MtH|t Exanple 4

1-{3-[ (5- Meghyl-3; - t rahydrqg-.2 r.an-4-yl n -1,2,4-oxadj a
zoi{ - 5[ §/11- 1455%% %%%%%fnfg_ H@ﬁ“}cgﬁgﬁyﬁ@%@?TBFﬁ%ﬂisggﬁféﬁLkﬁnﬂ%’2s4'oxadlazole
Anal ogously to the process described in Exanple 3, 150 ng (0.313

nmol ) of the conpound from Exanpl e 4/Qard 146 ng (0.469 muol ) of the
conmpound from Exanpl e 8A were yblgd t \ob ain 77 mg (52% of theory) of
the title conpound. ' H NVRH40D° N @OC83 B ppm) £ 8. 17 (d, 2H),

7.36 (d, 2H), 7.17 (t, 1H), 6. S, 1|3), 6 d, 13114), 6.39 (d,

1H), 6.27 (s, 1H), 5.38 (s, % , 4.77-4.70 . ~15-4.07 (m

4H), 3.63 (dd, 2H), 3.55 (dt* 2H), 2.87-2.78 (m 1¥), 226 (s, broad,
4H), 1.91-1.78 (m 4H). LC M5 (nethod 4, ESIpos): R=1.27 min, rn/z

= 472 Exanmpl.e 5 1- . - :

{3-[( 3[ '{\%H][tt”( SISpEiSD 8f St Pah (At Sl Yy Lifitrhonytgmidesels im235 mlof alidaes DME
- 5- y11- 5- mevd3yddeliddpsepa ®T-withih ) TRitd)y kdiphany by 8288 inthdly ot-50heth MR H-pyrazote-

- - 7021 HO
2011/14132 %~ca§b20xylllzzzca-g{dl':i§ %9} tglr]{ c())fsangyd}ous DMEF. After the mixture had been stirred at RT for 1 h 45

min, 88 g (373 mmol) of the compound from Example 10A / Step 1 were added. Subsequently, the
reaction mixture was heated to 110°C for 4 h. After cooling to RT, 3.5 litres of water were added
10 gradually while stirring vigorously, as a result of which the product precipitated out. The solid was
filtered off with suction and washed with approx. 1 litre of .cold water. The crude product was
purified by recrystallization from a solvent mixture consisting of 500 ml each of acetonitrile and
cthanol. After cooling, filtering and drying under high vacuum, a first portion of 94.2 g of the title
compound was obtained. After concentration and another crystallization from 150 ml of ethanol, a
15 further 6.2 g of the title compound were obtained. A total of 100.4 g (83% of theory) of the title

compound was thus obtained.

'H NMR (400 MHz, CDCl;, 8/ppm): 10.60 (broad, 1H), 8.23 (d, 2H), 7.79 (d, 2H), 6.81 (s, 1H),
2.47 (s, 3H).

LC/MS (method 6, ESIpos): R, = 1.17 min, m/z = 327 [M+H]".

20 Step3:  5-1-(3-Bromobenzyl)-5-methyl-1H-pyrazol-3-yl]-3-{4-
[(trifluoromethyl)sulphanyl]phenyl}-1,2,4-0xadiazole

O—N :
Br N,N\ \N \ _
= pd
H,C s” F

2.24 g (19.9 mmol) of solid potassium zert-butoxide were added at RT to a solution of 5.0 g (153
mmol} of the compound from Example 10A / Step 2 and 4.60 g (18.4 mmol) of 3-bromobenzyl
25  bromide in 150 ml of anhydrous dioxane. The reaction mixture was stirred at RT for 16 h.



Anal ogously to the process described in Exanple 3, Oligzrrg (|0 30f2 .

- mol ) of t from Exanpl e 5A and_141 ny ( nmo 0 e
corrp2)und from %EE@%&%SA were used to obg%u n 62 ng (42% of P¢RES2031/37021

the title ¢ oung 5HN|\/R 400 MHz, CDC13, 8/ pr’r) 8.23 (d, 2H),

7.53 (d, 2H)UDeAusPRYy ?pr%ifﬁ" ® mh of ghe solyent evaéare@avedm a 1gtagQ eyaporaior. The

1H), 6. g; (rSmeuil1 ,resgluggva% ﬁllutgd'?fﬁth 400’ 41 éf(‘ gtgyl(aED}tatl Fhd w%s t]:§ tl‘%%jnmgsl_&rlth 200 ml

4. 00- 3. '

2.29-2.12 Eeﬁnr} h oy of watypy and @@albmnczlwlth 208 misof mrhtgél saﬂlurEshlpuée) solption. After

1.28 mn,

101 (3 [( 3 Pot(SoppESY mpfaal Sl end fation, b solvent was gimed pp aotary

met hyl 45 pwwtorﬂhﬁymﬂmwmc}ymmn msetmrmtailxado%omclohexamaﬁmg mlmsdoyd had

Compound {1 o X s an ST 6% a8 s 078 (B o %) Bl i o e

Exanpl e 8Aoki#nedused to obtain 60 15 ng (39% of theory) of the title
conpound. ' H NMR (400 |sz CDC13, 8/ppm): 8.29 (d, 2H), 7.71 (d, 2H),

7.17 (t, 1“&11\11@1{%400( &, Bropin (& ), 2780, 88, 7Ha Bn2/3A R i 720 ¢
111), 5.39 (s, Hgh (dy BB 5 Gt Dad7® FepD: 14544007 35,6 TH) 7
4.13 (dd, zm,j@(eslu)dasmmm,_242@,11@,2.19{;5,312).27 (s, 3H). LC/ M5
(method 4, ESIpos): R = 1.22 m n, rn/z = 462 [M+H . WD 2011/ 141326-

63 - PCTy,EP quq,{(n‘
1-13- [(lg) {é‘ ggg}g&%dxy obu y?Snprhg%Z 1] 95{493 %%Qadl azol - 5- yl} 5-nme
t hyl - 1H pyrazol - 1- yOret hyl | phenyl } azeti d| n-3-ol HO

Example 11A

(8)-1-{3-[(5-Methyl-3- {3-[4-(trifluoromethoxy)phenyl]-1,2,4-oxadiazol-5-y1} -1 H-pyrazol-1 -
yl)methyljphenyl}azetidin-3-yl N~(ters-butoxycarbonyl)-L-valinate

H,C O H

HSC\I/YO

CH, O

iz

0 3
N\©/\[\;/N\J/'L\N)\©\ . i
H,C O/j<F

15 117 mg (0.955 mmol) of 4-N,N-dimethylaminopyridine and 915 mg (4.77 mmol) of EDC were
added to a solution of 750 mg (1.59 mmol) of the compound from Example 1 (see section for the
Working Examples) and 691 mg (3.18 mmol) of (S)-N-(tert-butoxycarbonyl)-L-valine in 30 ml of
dichloromethane. After the reaction mixture had been stirred at RT for 2 h, it was diluted with 100
ml of dichloromethane and washed twice with 100 m! each time of water and once with 100 ml of

20  saturated sodium chloride solution. After drying over anhydrous magnesium sulphate, filtration
and concentration, the product was isolated by means of MPLC (approx. 100 g of silica gel, eluent:

4:1 — 3:1 cyclohexane/ethyl acetate). 671 mg (90% of theory) of the title compound were

obtained.



5‘Aralo?ously to the p;ocess desFribed in Exanple 3, 150 ng (0.313

‘ Ex 7A 146 0. 469

ggﬁpgugﬁ }ronﬁﬁ& M¢%682?a;reaggeg to ggg%ln Sggné (36@60f‘#ﬁ§§?9§”@$“21
00 .

L1 Aoy e O, TR A o i

%I—% ! ?d§7 (181), 6139 (4, ﬁﬂ)sos 24 &, 112}1)3,3945. I, 5. 377Q5 {1ngm, 18, 4. %(&%rffaddLH)ZJﬁM-4 18 (m,
(o, 11y, 2 583557 e o8 ks 5. 2352 s B {4 (oPiisdenda b tgo (31,

ESIpos): R =1.21 min, nmz 472 [ MtH]t Exanple 8 1-{3-[(5-Methyl -3-
(344 (trif ILEAVSTREhok A, Eﬂﬁwﬂﬂn.ﬁ inOmadc @2 By 11- 1H pyr azol -

yOnet hyl i phenyl } pi peri di n-4-ol A m xture of 150 ng (0.313 mmol) of
t he conpound from Exanple 1A, 63 ng (0.626 nmol) of 4-

hydr oxypi peridine, 19 ng (0.021 mmol) of

tris(di benzylideneacetone)di pal |l adium0), 30 ng (0.063 mmol) of

2-di cycl ohexyl phosphi no- 2A61-trii sopropyl bi phenyl (X-Phos) and 254 ny
(0.782 nmol) of caesiumcarbonate in 3 m of anhydrous DVF was
stirred at 80C under argon for 2012 h. After cooling to RT, the
reaction mxture was filtered through a little Celite and the
filtrate was then separated into its conponents by neans of
preparative HPLC (nethod 11). After WD 2011/141326- 64

- PCT/ EP2011/ 057021 concentration of the product fractions and drying
under high vacuum 36 ng (23% of theory) of the title conpound were
obt ai ned. 11-1 NVR (400 MHz, CDC13, 8/ppm: 8.27 (d, 2H), 7.34 (d,
2H), 7.21 (t, 1H), 6.86 (d, 1H), 6.81 (s, 1H, 6.75 (s, 1H), 6.61 (d,
1H), 5.40 (s, 2H), 3.87-3.81 (m 1H), 3.53-3.49 (m 2H), 2.90 (dt,
2H), 52.28 (s, 3H), 2.01-1.95 (m 2H), 1.70-1.61 (m 3H). LC/ M5
(method 6, ESIpos): 124= 1.18 mn, mz = 500 [ MtHr. Exanple 9

1- (3-{[5-Met hy1l-3-(3-{441-(trifluoronmethypcycl opropyl | phenyl}-1,2,4-0
xadi azol - 5-y1) - 1Hpyrazol - 1-yl | met hyl } phenyppi peri di n- 4- ol



Anal ogously to the process described in Exanple 3, 125 rrg (0 248
* nunol) of t from Exanpl e 2A and 50 ng (0.497 %‘
4- hydr oxypi perﬁg?ﬁgi%re used to obtain gg (16% of theo?g EPR011@s7021

title conp The first conponent step of the process was effected
here at ar rature of 130C. The preparative HPLC
purification was perforned by nmethod 11 151H NWMR (400 MHz, CDC13,

8/ ppn) . 8. MWxapple PH), 7.59 (d, 2H), 7.20 (t, 1H), 6.86 (d, 1H), 6.80
(s, 1H), 6.75 (s, 1H), 6.61 (d, 1H), 5.40 (s, 2H), 3.87-3.81 (m 1H),

3.53-3.49 ( 2 o2 .27 (s,, 3H), 01-1.94 (m :

1.70-1. 60 (1%3@{%",“1‘11291‘ 3'&%’3@%’@2 ?’)Pjh.é%:llit%‘?m@f??"lz‘ﬁﬂ} 1{3’@1%01!41)-

(met hod 4, yBSlefobphenA}azefidiz8-oi n, mz = 524 [ M+1l-1] E. Exanple 10

201-{3-[(5- Met hy1- 3- _

{344-(1,1 1trif|u - 2- et hyl propan- 2-yf| phenyl ] 4, 2, 4- oxadi azol - 5-y1
-1H pyr azol -1-y phenyl } pi peridin-4-gl WO 2011/ 141326- 65

- PCT/ EP2011/ 057021 HO \H3 CI—|3 Anal Ogougl y t t process descri bed

in Exanple 9, 125 ng (072 of>ftie ro Exanpl e 3A and
50 ng (0.495 mol ) of 4- hydrperl i_ne wereNused bt ai ]]g) ny
(12% of theory) of the title~gefound

5/ ppm : 820(d, 211), 7.62 (d, 2HH,C7.20 (t, 1H), 6. dO” 1HE 6.80
(s, 1H) 6.75 (s, 111), 6.61 (d, 1H) 5.40 (s, 2H), 3.88-3.80 (m

111), 3.54-3.48 (m 211), 2.90 (dt, 2H), 2.27 (s, 311), 2.01-1.94 (m
2H), 1.69- 1 edxtimmof 21019 4.1 1@12101() of tI'@H))mpdlmdS’rC(nﬂExa}:dplé 1AL OBAVE (. 2R ihA@l) of the

Yo1- 3T (5 REry 5 B e daoatl SR P ieacssymmn tpiedimo

y1}- 1H pyr 320 lmgl(O 892 nmldh)ydf]Mm}oﬂ@){}'ﬂmﬁﬁphﬂﬂomeé}"6‘nt€1&bpﬁplylblplheln?1 X- Phos) and 2.72

Anal I

ol > ot b8 BSR4 SRR 810 Chia B9t DM SoaAblo) 2HC under acgon

t4 tclyanolml pé admalegfmsr @vet) sBdtaEMﬂ;@m(%lC ?yxﬁ&mnﬁéi%g@éz g@(ﬁ%ﬁi Z{ﬁ? £8f 2. the After
| e conpou . .

(d. 211). mp ‘gglg (t? RTN% grﬁé)? g@te( dverelzflfid t06th8 Iea(:gon Iﬂg(j})re \@11qtuwessext@gtg§ three

6.67 ( d, 111111)53 with 4Pbr6:8, 108 H) eacB tithk-08 e e(cEﬂa.te %)mﬁ)gmg&or%aﬁ@e)(ﬂts k1) washed

2.81-2.75 (s I;D 2.28 (s, .3 2.07-1.
uccessively w1th water and saturated sodium ch10r1 e solution, dried over anhydrous magnesium

sulphate, filtered and finally freed of the solvent on a rotary evaporator. The remaining residue was
15 dissolved in 40 m! of THF, and 6.3 ml (6.26 mmol) of a 1 M solution of tetra-n-butylammonium
fluoride (TBAF) in THF were added. After this mixture had been stirred at RT for 1 h, it was
subjected to aqueous workup in the same way as described above. The remaining residue was
purified by suction filtration through 200 g of silica gel with 2:1 (3 litres) — 1:1 (3 litres)
cyclohexane/ethyl acetate as the eluent. After concentration and drying under a high vacuum, 1.56

20 g (79% of theory) of the title compound were obtained.

'H NMR (400 MHz, CDCl;, &/ppm): 8.25 (d, 2H), 7.33 (d, 2H), 7.17 (¢, 1H), 6.80 (s, 1H), 6.53 (4,
1H), 6.39 (d, 1H), 6.27 (s, 1H), 5.38 (s, 2H), 4.77-4.70 (m, 1H), 4.13 (dd, 2H), 3.63 (dd, 2H), 2.27
(s, 3H), 2.12 (d, 1H).

LC/MS (method 6, ESIpos): Ry = 1.20 min, m/z = 472 [M+H]".
25 Example 2

1-(3-{[5-Methyl-3-(3-{4-[ 1-(trifluoromethyl)cyclopropyl]phenyl}-1,2,4-oxadiazol-5-y1)-1 H-
pyrazol-1-ylmethyl} phenyl)azetidin-3-ol



LC M5 (nethod 2, ESIpos): R =2.79 min, mMz = 509 [MtHt WD

- 2011/ 14132 P2011/ 057021 Exanpl
1- (3-{[5- Me ﬁ’ﬁﬁ’lﬁ%%Ml (trifluoronet h&ﬁ)cyclopropyl i phehGTAEP2031/057021
oxadi azol-5-y1) - 1Hpy azol - 1-yl j met hyll phenyl ) pi-peri di ne-4-carbonitril

e 5 Analogously to ocess described in gxagple 9, 50 ng (0.099
mmol ) of the conpound Exanpl e 2A a 22 ng 0. 199 mml) of

4- cyanopi peri di ne were use it ai g2 %o Q0ry) of t he
title conpound. 1H NVR (400 _5fppm N 8. 1F F 7.58
(d, 211), 7.22 (t, 111), 6. 83 (s, ) 437 (s,
111), 6.67 (d, 111), 5.40 (s, 211), H,8. 41-3.34 (m 2HNZ3IKC
211), 2.80-2.74 (m 101H), 2.28 (s, 3H), 2.07-1.92 (m 412
1.42-1.39 (m 2H), 1.11-1.07 (m 2H). LC/l\/B(rrethodG ESI pos): Rt =
1.37 mn, '171:[:: ﬁ, r. Exanple 13 éS I\/Eth13-

{344- (1, 1, ¥jogpys o%h@znrﬁﬁssh%smb@éah’ﬂ@nﬂe) lpﬁ 9\912](02 Pmmoof theapwpoBidyfrom
1} -1Hpyr amhmﬂleﬁh)dﬁﬁttl@yhﬁﬁh@mﬁﬁhﬁ)g IOP%'C% Feglrﬁg%g%r&d V@e(l‘%quﬂ.?J obtain 289

Anal ogously to the process described in
mmol ) of t He £SrpeliHgom @ﬁlt}B(faﬂﬁpP@l@N(hﬁﬁw%PmlbIGOhﬂ@@@ dspenge wh the second

fl 'flygng(%l pg:g%géd&i%tHW & e gg)c%\%gé%}c%%% c@e@igf}% Wi n?loT/%&g)ogl tﬁ%%ﬁfﬁ? ctn}g g}fup had

(d, 211), wlrzaziymen dﬂazyed i6 R Aroyrek of el frst c@n@cme@ss,tepz uma_am%e ;?%cmgt Wa, purified by
' 6 67 ns a Clo ce 301 ive
211), 280 I%%%%%PLCS kel Aldhe 1 B Rl okt s bspageie (ot

611) . stirring in a mixtire of 25 ml of pentane, 1 ml of dnsopmpyl ether and 125 pl of dlchloromethane

'H NMR (400 MHz, CDCl,, 8/ppm): 8.19 (d, 2H), 7.58 (d, 2H), 7.17 (t, 1H), 6.80 (s, 1H), 6.53 (d,
10 1H), 6.39 (d, 1H), 6.27 (s, 1H), 5.38 (s, 2H), 4.77-4.70 (m, 1H), 4.13 (dd, 2H), 3.63 (dd, 2H), 2.27
(s, 3H), 2.01 (d, 1H), 1.42-1.39 (m, 2H), 1.10-1.07 (m, 2H).

LC/MS (method 6, ESIpos): R, = 1.26 min, m/z = 496 [M-+H]".

Example 3

1-{3-[(5-Methyl-3-{3-[4-(1,1,1-trifluoro-2-methylpropan-2-yl)phenyl]-1,2,4-oxadiazol-5 -yl}-1H-
15 pyrazol-1-yl)methyl]phenyl}azetidin-3-ol

HO

H,C CH,

Analogously to the process described in Example 1, 150 mg (0.297 mmol) of the compound from
Example 3A and 139 mg (0.445 mmol) of the compound from Example 8A were used to obtain 68
mg (46% of theory) of the title compound. The reaction time in the first component step of the
20 process here was 1 h. The crude product was purified by means of preparative HPLC (method 13).
The free base was obtained from the resulting formate salt of the title compound by percolation of

a methanolic solution of the salt through a hydrogencarbonate cartridge (from Polymerlabs,



WD 2011/ 141326 67 - PCT/ EP2011/ 057021 LC/I\/S (method 6, ESIpos): R =

- 1.38 mn, H]t Exanple 14 14 {[5-Methyl-3-(3-
(4-[(trifl uororre f}ﬁr‘i%sul phanyl ] phenyl | 1. FerEr2011/057021

-1,2,4- di n- 4- ol

A xtur e Sragages T ST o B ot bIRbatm. ThectmeEstalbgrion s oo b
mg (1.51 rmmta)ctma‘smﬁrgm@mmmmmar@naﬁpaxﬂa&éwd%s BDdifs6prdBd el ) of
r s(di benzyl i deneacet one) di pal | adi un{0), 96 (0.202 nmol ) of

di cycl oh pr.ap X- Phgs) and 194
mo (2 02 m SRRt g o Y Wfs@mm S6H8 (. 633 @
heat ed to aﬂy;mc{e,rlmrgmn(s; THR 538 €3, QMRS 70Vl BHYUAGEdd, DHS, |355t3Q€1d 2H),227
dynam c co\%atr,’@ 23% %t]gé i de power) for 3 h. After cool i ng t
100 m &f { def &SHhe reaction m xture, which was
extracted three times with approx. 100 m each tinme of ethyl acetate.
The conbi n&d/ s gasthal & ESIpS)E R, WerEm@sNedismyseeqsi vel y with water and
saturated sodium chloride solution, dried over anhydrous magnesi um
sul phat e, fElltef%d and finally freed of the solvent on a 15 rotary
evapor at or =¥ 8%%esul ti ng crude product, which was the corresponding
silyl-protected internediate, was purlfled by neans of MPLC (appr ox.
70 g of si II+{G€E(SgHbthy1€S {,Ba[lﬁt(ten@b{}tzjkd)m;iz@% ﬁh&ylﬁ—l@%&ﬁbﬁm%ﬂ}eiﬁ% 1azol-
acetate). g }/1 rQJSpOdUCt was |sso ed in 3.5 m" of THF,
‘and 3.5 ni i sol ution of tetra-n-butyl anmoni um
fluoride (TBAF) in THF were added. After this m xture had been
stirred at RT for ROmn, it was concentrated on a rotary evaporator.

20 The title compound Yas isol ated by neans &—MPLC (approx. 20 g of
silica gel, eluent: 2: . exangiet h adtate . After
concentration and drying, t# sductN was onc ®hrred with
pent ane/ di ét hyl ether. 65 )o of conpound

were thus obtained. 'H NVR (48 NHEI’C e _
7.78 (d, 2H), 7.21 (t, 1H), 6.87 (d:¥111), 6.81 (s, 111), |6.75](s,
113), 6.61 (d, 111), 5.40 (s, 2H), 3.88-3.81 (m 111), 3.54-3. 4
211), 2090 (dt, 2H), 252.29 (s, 311), 2.01-1.94 (m 211), 16S-1 61
(m 3H). LM (nethod 6, ESIpos): R, = 1.25 mn, rn/z = 516 [ M-H].

WO 2011/ 14332 cﬁ& 1PGE pRREQALELPBIPRE |

1-{3-[(5- Met hg% 314p(tr|fl uor omet ﬁ‘%@% %Olé? (0313 ol ok e somppaung from
} - 1H pyr az Bradple $Aonpd HP ngHPehed mmpDeafith wnmowdl\ﬂrqm Biamml8A gblyclserdetpebtam 77

mg (52% of theory) of the title compound.

"H NMR (400 MHz, CDCl3, 8/ppm): 8.17 (d, 2H), 7.36 (d, 2H), 7.17 (t, 1H), 6.80 (s, 1H), 6.53 (d,
15 1H), 6.39 (d, 1H), 6.27 (s, 1H), 5.38 (s, 2H), 4.77-4.70 (m, 1H), 4.15-4.07 (m, 4H), 3.63 (dd, 2H),
3.55 (dt, 2H), 2.87-2.78 (m, 1H), 2.26 (s, broad, 4H), 1.91-1.78 (m, 4H).

LC/MS (method 4, ESIpos): R, = 1.27 min, m/z = 472 [M+H]".
Example 3

1-{3-[(3-{3-[4-(4-Fluorotetrahydro-2 H-pyran-4-yl)phenyl]-1 ,2,4-0xadiazol-5-yl}-5-methyl-1H-
20 pyrazol-1-yl)methyl]phenyl}azetidin-3-ol



5 86 ng (0.70 nunol) of 4-NN-di methyl am nopyridine and 671 ng (3.50

- mmol) of E d to a solution of 550 ng (1.17 nmol

conpound f%ﬂ@g%ﬁggl and 361 ng (3. 506%’?@) of %CVP)(EPE%UOS"OZI
IV, N-dinethyl glycing4n 11 nl of dichloronmethane. After the reaction

m xture had been stirr RI for 8 h, all vopatjyle constituents

were renoved on a rotary eNaporator. Then esidue \\btained was taken

up in 200 ml of ethyl acetati®eramiyashyd ' apprx. 100 ni of
water. After drying 10 over filtration
and concentration, the product~)
30 g of silica gel, eluent: 25:25:1 Kgcl ohexane/ et hyl
acetate/triethylamne). Afirst fraction of 328 ng of the[titl]e
conmpound was obtained. A further 115 ng of the title conmpQund
obtained froma second, still-contam nated fraction by 0
recrystallization fromcycl opentyl nmethyl ether. A total of 443 ny

(68% of theor of the title, 15conpound s .thus obt ai ned. Anot her

cr ys('z al l'i zé\tlﬁa%%m‘fslyotﬂ]% Hrgcﬁffr%eﬁv%e P’(Pi}%@ﬁ‘gﬁgﬂsmp op i &pmpoung from

1170 111 VR 1400 b, (B B oy b Fo e flrB bl 8 v B obain 2

7.18 (t, 11’%%,45‘%9%&‘3?@,Of%%%}ﬂeé’f)@sg@&;'1Hj, 6.39 (d, 1H), 6.24 (s,

1H), 5.39 (s, 2H), 5.38-5.32 (m 1H), 4.21 (dd, 2H), 3.79 (dd, 2H),

3.20 (s5 2MiNMR 00(MHz GG, 3/pps):(823 ﬁ%‘i% @%7(1%& hasl 6®o (s, 11), 6.53 (4,
a

ES| © R.=.0,95 mn, mz =557 [MH .
(S) P is% 3- (%‘Jal\ﬁe}%%rlnl@a ?-%Zlf& LE) i5f3|8&§3r2 -Wﬁ%‘)@géﬁym} 131(dh 22D A@M43 87 6h.-4H),

5-y1} - 1H pwieazad, 2, 2whanthy dabemy! 4 azeii g ius 16h- 1L higate 25 ni
of trifluor oageti c)acig (gl_'ﬂlz’?\) G\s\(g?yadded a?ﬁ Ocit%gball-?so\é ththgn of 965

my (1.44 myol) of the conpound fromExanple | 1A in 45 nl of
di chl or onegfﬁé[hé.(mq*h@‘}’ﬁﬁloﬁ)bﬁtﬁ%W%W\ﬁ‘é‘*%)t[M*r}Ed at RT for 1 h.

Thereafter, all volatile constituents were renoved on a rotary-
evapor at or gapglplel®e 5 resi due obtai ned was di ssol ved again in 500 m
of di chl or onet ﬁane. The product was washed twi ce with approx. 100 m

each tine ?f s[at/\g&r_at ed_sodi um hydr ogencar bonate sol uti on, then once
with 108 mil-GilCaeérCAharaorsian- 3 yDurad 2 irpxadizrohf-yB e5-methylr Hi-psdazobdi um
chloride selymbihphed)ifL&idH-ybnNg over anhydrous nagnesi um sul phate,

the m xture was filtered and the solvent was renoved on a rotary
evaporator. The reSﬁIti ng crude product (780 ng) was stirred in a

m xture of 40 m of tane, 2 m of diisopsopyl ether and a few
drops of dichl oronet hang. Witer the soIiHhad off with
suction and dried under Mii . 659 of the
title conpound were thus obtsa CDC13,

8/ ppm: 8.27 (d, 211), 7.33 (H (t, 1H, 1), 6.57
(d, 111), 6.39 (d, 1H), 6.25 (s; 1HHC5.39 (s, 2H), 53 3

111), 4.24-4.20 (m 211), 3.80-3.74 (m 152H), 3.32 (d,

(s, 3H, 2.12-2.00 (m 1H), 0.98 (d, 3H), 0.91 (d, 3H. LCGNE (nethod
14, ESIpos): R = 0.96 min, mz =571 [MtH . WD 2011/141326- 70

- PCT/ EP2011/ 057021 B. Assessnent of pharnmacol ogical activity The

phar macol oginglagousiytte tetpyoceds defveibedrineBrample 3¢ OSAY (KI%20aARAOIP6f the compound from
demonstr at %}Cc]antj) e b ar H9Omga 8)(.1475 r111'111101) of the compound from Example 8A were used to obtain 60

15 mg (39% of theory) of the title compound.

3

'H NMR (400 MHz, CDCl;, /ppm): 8.29 (d, 2H), 7.71 (d, 2H), 7.17 (t, 1H), 6.81 (s, 1H), 6.53 (d,
1H), 6.39 (d, 1H), 6.27 (s, 1H), 5.39 (s, 2H), 5.06 (dd, 2H), 5.00 (dd, 2H), 4.77-4.70 (m, 1H), 4.13
(dd, 2H), 3.63 (dd, 2H), 2.29 (d, 1H), 2.27 (s, 3H).

LC/MS (method 4, ESIpos): R, = 1.22 min, m/z = 462 [M+H]".



vivo studies, as known to the person skilled in the art. The

© useful ness Pﬁ i ntive substances c be illustrated
exanpl e by Vl%)ztol }Jc}a%fum)ur) cel | experl'%gnts and in vivo If%%gﬁm%osmﬂ
nodel s, as  descriped bel ow. The connection between inhibition of the

H F transc activity and the inhibition of tunmour growth has

been denonstrated by nunerous studies described in the literature

(cf., for ex@Hm- ES Mé(ﬂbﬂmlgqud;faﬁﬁutylﬁﬂﬁﬁﬁlz 82,4089 z01- Byl - Hnéthy1 LGS ﬁﬁ&z@ﬁ?—

assay HCT 116 y transfected with a plasm d which
cont ai ned gil)fnﬁg‘?’lb azf’&%b?‘f’ under 10 the control of an

Hl F-responsi ve sequence. These cells were sown in mcrotitre plates

[ 20 000 cells/cav in_RPM 1640 nediumwith 10 % foetal calf serum
(FCS) and 100 jig/nl ygronycin]. They 'é‘ ncubat ed overni ght
under standard conditi 902 A~21UNQ2 ed). The
following norning the cells
concentrations of the test

épom a

chanber (1% 02). After 24 h, rigkrll_Ig 0 reagent - CH
W sconsi n, USA) was added in acco gnce wi th the manuf agtuxer's
instructions, and after 5 mn the |um nescence was neas Cells

whi ch were incubated under nornoxia served as background controls.
The 1 C50 values fromthis assay are listed in the followi ng table for

(r) egr gsga% atinwlegauslyké g peocesleasibeEnaIRAMPIND 150 65 Q0.5 bl bf dhe Qorfipatind from
%xamlge 9A and 146 mg (0.469 mmol) of the compound from Example 8A were used to obtain 53
mg (36% of theory) of the title compound.

"HNMR (400 MHz, CDCI,, 8/ppm): 8.22 (d, 2H), 7.56 (d, 2H), 7.17 (¢, 1H), 6.80 (s, 1H), 6.53 (d,
1H), 6.39 (d, 1H), 6.27 (s, 1H), 5.38 (s, 2H), 4.77-4.70 (m, 1H), 4.13 (dd, 2H), 3.63 (dd, 2H), 2.97
10 (s, 3H), 2.46-2.39 (m, 4H), 2.27 (s, 3H), 2.21 (d, 1H), 2.03-1.93 (m, 1H), 1.78-1.67 (mm, 1H).

LC/MS (method 6, ESIpos): R, = 1.21 min, m/z = 472 [M+H]".
Example 8

1-{3-[(5-Methyl-3-{3-[4-(irifluoromethoxy)phenyl]-1,2,4-oxadiazo]-5-y1}-1 H-pyrazol-1-
yDmethyljphenyl}piperidin-4-ol

HO
O_

\
N N
Y
N )<F
H,C o~ °F

A mixture of 150 mg (0.313 mmol) of the compound from Example 1A, 63 mg (0.626 mmol) of 4-

15

hydroxypiperidine, 19 mg (0.021 mmol) of tris(dibenzylideneacetone)dipalladium(0), 30 mg
(0.063 mmol) of 2-dicyclohexylphosphino-2',4',6"triisopropylbiphenyl (X-Phos) and 254 mg
(0.782 mmol) of caesium carbonate in 3 ml of anhydrous DMF was stirred at 80°C under argon for
20 12 h. After cooling to RT, the reaction mixture was filtered through a little Celite and the filtrate

was then separated into its components by means of preparative HPLC (method 11). After



0.5 10 0.4 11 0.4 12 0.3 13 0.3 14 0.5 WD 2011/141326-71

© - PCT/ EP2011, 1 onpound
5{5-nethy1-é@?%@%é#E?ﬁbgnggl)-1FprrazoFﬁ§5y1]-344-(trifIugp$ﬂ§?ﬁ6y9701l

henyl]- 1,2, 4- [ | e. .described as .Exanple. 1 in WO

5008/ 1]41731%3&%‘3,&% i S P Rtleny Ty i B%Bﬁﬁé AT 4088 (AP Afdhrery) of
a het er ocychytitlswopburtdrent ologinddhe benzyl head group, exhibits an 1C50
S5value in this assay of 30 nnpl/1. B-2. Suppression of H F target

genes in ViityGn r ial _carci no |1 460 549) were
genes in f%{ﬁ%ﬁgé@mﬂﬁ @gcr‘ii;,a%pgﬁ%ﬁ (O5E, 5848 A R0 3RS (R 105G
1H), 6.75 (s, 1H), 6.61 (d, 1H), 5.40 (s, 2H), 3.87-3.81 (m, 1H), 3.53-3.49 (m, 2H), 2.90 (dt, 2H),
5 2.28(s, 3H), 2.01-1.95 (m, 2H), 1.70-1.61 (m, 3H).
LC/MS (method 6, ESIpos): R, = 1.18 min, m/z = 500 [M+H]".

Example 9

1-(3-{[5-Methyl-3-(3- {4-[1-(trifluoromethyl)cyclopropyl]phenyl}-1,2,4-oxadiazol-5 -yh)-1H-
pyrazol-1-ylJmethyl} phenyl)piperidin-4-ol

HO
N N,N\ s )

10

Analogously to the process described in Example 3, 125 mg (0.248 mmol) of the compound from
Example 2A and 50 mg (0.497 mmol) of 4-hydroxypiperidine were used to obtain 20 mg (16% of
theory) of the title compound. The first component step of the process was effected here at a

reaction temperature of 130°C. The preparative HPLC purification was performed by method 11

15 'HNMR (400 MHz, CDC, 8/ppm): 8.18 (d, 2H), 7.59 (d, 2H), 7.20 (¢, 1H), 6.86 (d, 1H), 6.80 (s,
1H), 6.75 (s, 1H), 6.61 (d, 1H), 5.40 (s, 2H), 3.87-3.81 (m, 1H), 3.53-3.49 (m, 2H), 2.90 (dt, 2H),
2.27 (s, 3H), 2.01-1.94 (m, 2H), 1.70-1.60 (m, 3H), 1.43-1.39 (m, 2H), 1.10-1.07 (m, 2H).

LC/MS (method 4, ESIpos): R, = 1.39 min, m/z = 524 [M+H]".

Example 10

20 1-{3-[(5-Methyl-3-{3-[4-(1,1,1-trifluoro-2-methylpropan-2-yl)phenyl]-1,2,4-0xadiazol-5 -yl}-1H-
pyrazol-1-yl)methyl]phenyl} piperidin-4-ol



concentrations of the test substances (1 nMto 10 uM under nor m)xi o

" condi ti ons wathedndgrzparti al oxygen presgyre 1% (see H F Ipe 057021
assay). The total RNA was isolated fromthe cells and 10 transcrl ds
into cDNA, and thgymRNA_expression of H F target genes was anal ysed
inreal-time PCR Acth st substances already,] oner the nRNA
expression of the Efi
under nornoxic conditi
conditions. B-3. Hunman xenog
nodel s in i mMmunodeficient m
For 15 this purpose, tunour cel s VeI © cultured in vi ¢
i npl ant ed subcut aneously, or tunour xenotranspl ant pi ec&g {}ﬁ
transpl anted further subcutaneously. The animals were t Gte by

oral, subcutaneous or intraperitoneal therapy after the turmur had

been est ablyj t sed

nonot her apyAngh)gng‘SR/ tggh@@%dg%@l %e}‘hcr?) %%Erf;&a Eﬁﬁ%ﬁfﬁ%i‘@ﬁcﬁfzr @o og| ea oundr}mm
active subdiamelesA ang S e (048h mmohef ﬂt]mhuxyplpakuﬁine tmrewsﬁxbtoemcaw of mig €E4% of
subst ances dvanced size (approx. 100 mMmR) was
characteri zgé&r)%gﬁ%gg?g{;oznp%{l cﬁeal th of the animals was checked daily,

and the treatnents were performed in accordance with ani mal welfare

r egul at SonsH NMR (400rtr, (0@ a Sipasy):rfs2sdy 20, W6l i, QH) deogaugr s.86 I(@rlg{)m 80 (s,

L brcatth By mh by oL TR T, 44 XL el gl 256,

det er m ned 2&7 (s,ﬁﬁ) érd - lcﬂ4 (trh 2H} tL1668y1 . camt 21, THL(s; 6l), 0.48(d, tHR t unour
areas or 25 tunour weights and as the TA@ val ue (tunmour grow h

i nhi bition, f l a x 100) (T = tunour
size in thLC?ﬁbg%{&g&eggggmg)cﬁ‘- ?%@ruourmgﬁ zé [@thﬁe untreated control
group). The i nfluence of test substances on the tunour vessel

archi t ect uizamplt fihe bl ood flow within the tumour was identified with
the aid of conputer m crotonpgraphy and ultrasound microstudies on 30

T En8on 1y e 6ot e s TR Pl S G aRate - el AR The

phar macoki mémﬁﬁlylﬂxdleadmmlsmeﬂmtbemtrnwent| ve conpounds after

i ntravenous or peroral adm nistration can be determ ned as foll ows:
The substance to exam ned was adm nistered to animals (for exanple
mce or rats) 5 intr noysly as a solution (for exanple in
corresponding plasma with la small addition of DA i
PEQ et hanol / wat er mi xtwyeN : at i op. was effected
as a solution (for exarrple | v
PEJ et hanol /water m xtures) 4§ e yI osg)}f in
each case via a gavage. After i H Ve
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Exanpl e No. tm Uly CLpl asma [I/h/kg] Vss [1/kg] 16.81.6 12 14 8.2

0.72 7.8 I5(BHé ﬁyb@-@jﬂ -[1- (trlﬂuoromethyl)cyclopropyl]phenyl} 1,2,4-oxadiazol-5-y1)-1H-

5[5-nethyl-1-( 1]-344-(trifl uoronet hoxy)
phenyl] - #4&o@hﬁquﬁ@%gcr lgé%:i%gtgé }'fyrrpl elinW
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a heterocyclyl Sub¥ey on the benzyl head group, exhibits the
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rats: t112 = 30 h, CLMasmay= 0.4 kg,NVss £ 6\ I/kg. WO
2011/ 141326- 73. PCT/ EP "NPharyrerc [SI '
after peroral adm nistration ht s: \__

r arre&er S
H,C

5  Analogously to the process described in Example 9, 50 mg (0.099 mmol) of the compound from

Example 2A and 22 mg (0.199 mmol) of 4-cyanopiperidine were used to obtain 23 mg (43% of
theory) of the title compound.

"HNMR (400 MHz, CDCl3, 8/ppm): 8.19 (d, 2H), 7.58 (d, 2H), 7.2 (t, [H), 6.84 (d, 1H), 6.81 (s,
1H), 6.73 (s, 1H), 6.67 (d, 1H), 5.40 (s, 2H), 3.41-3,34 (m, 2H), 3.10-3.03 (m, 2H), 2.80-2.74 (m,
10 1H), 2.28 (s, 3H), 2.07-1.92 (m, 4H), 1.42-1.39 (m, 2H), 1.11-1.07 (m, 2H).

LC/MS (method 6, ESIpos): R, = 1.37 min, m/z = 533 [M+H]".
Example 13

1-{3-[(5-Methyl-3-{3-[4-(], 1,1-trifluoro-2-methylpropan-2-yl)phenyl]-1,2,4-oxadiazol-5-y1} -1 H-
pyrazol-1-ylymethyl]phenyl}piperidine-4-carbonitrile

s H,C CH,
Analogously to the process described in Example 9, 125 mg (0.247 mmol) of the compound from

Example 3A and 55 mg (0.495 mmol) of 4-cyanopiperidine were used to obtain 66 mg (50% of
theory) of the title compound.

"H NMR (400 MHz, CDCl;, 8/ppm): 8.20 (d, 2H), 7.62 (d, 2H), 7.22 (t, 1H), 6.84 (d, 1H), 6.81 (s,
20 1H), 6.73 (s, 1H), 6.67 (d, 1H), 5.40 (s, 2H), 3.40-3.34 (m, 2H), 3.10-3.03 (m, 2H), 2.80-2.74 (m,
1H), 2.28 (s, 3H), 2.07-1.91 (m, 4H), 1.63 (s, 6H).
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A mixture of 500 mg (1.01 mmol) of the compound from Example 10A, 514 mg (1.51 mmol) of
the compound from Example 9A, .92 mg (0.101 mmol) of
tris(dibenzylideneacetone)dipalladium(0), 96 mg (0.202 mmol) of 2-dicyclohexylphosphino-
2'4',6triisopropylbiphenyl (X-Phos) and 194 mg (2.02 mmol) of sodium ferz-butoxide in 10 ml of
toluene was heated to 80°C under argon in a microwave oven (Biotage Initiator, dynamic control
of the incident power) for 3 h. After cooling to RT, 100 ml of water were added to the reaction
mixture, which was extracted three times with approx. 100 ml each time of ethyl acetate. The
combined organic extracts were washed successively with water and saturated sodium chloride
solution, dried over anhydrous magnesium sulphate, filtered and finally freed of the solvent on a
rotary evaporator. The resulting crude product, which was the corresponding silyl-protected
intermediate, was purified by means of MPLC (approx. 70 g of silica gel, eluent: cyclohexane —
5:1 cyclohexane/ethyl acetate). Subsequently, this product was dissolved in 3.5 ml of THF, and 3.5
ml (3.5 mmol} of a 1 M solution of tetra-n-butylammonium fluoride (TBAF) in THF were added.
After this mixture had been stirred at RT for 20 min, it was concentrated on a rotary evaporator.
The title compound was isolated by means of MPLC (approx. 20 g of silica gel, eluent: 2:1 — 1:3
cyclohexane/ethyl acetate). After concentration and drying, the product was once again stirred with

pentane/diethyl ether. 65 mg (12% of theory) of the title compound were thus obtained.

'HNMR (400 MHz, CDCl;, &/ppm): 8.27 (d, 2H), 7.78 (d, 2H), 7.21 (t, 1H), 6.87 (d, 1H), 6.81 (s,
1H), 6.75 (s, 1H), 6.61 (d, 1H), 5.40 (s, 2H), 3.88-3.81 (m, 1H), 3.54-3.49 (m, 2H), 2.90 (dt, 2E),
2.29 (s, 3H), 2.01-1.94 (m, 2J), 1.69-1.61 (m, 3H).

LC/MS (method 6, ESIpos): R, = 1.25 min, m/z = 516 [M+H]".
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taken up in 200 mi of ethyl acetate and washed once with approx. 100 ml of water. After drying

e gnpl eg

10 over aﬁhydrous magnesium sulphate, filtration and concentration, the product was isolated by
means of MPLC (approx. 30 g of silica gel, eluent: 25:25:1 cyclohexane/ethyl -
acetate/triethylamine). A first fraction of 328 mg of the title compound was obtained. A further
115 mg of the title compound were obtained from a second, still-contaminated fraction by
recrystallization from cyclopentyl methyl ether. A total of 443 mg (68% of theory) of the title

15 compound was thus obtained. Another crystallization from diisopropyl ether/cyclopentyl methyl
ether (2:1, 1.5 ml per 100 mg) gave the title compound with a melting point of 117°C.

"H NMR (400 MHz, CDCl;, 8/ppm): 8.26 (d, 2H), 7.33 (d, 2H), 7.18 (t, 1H), 6.81 (s, 1H), 6.55 (d,
1H), 6.39 (d, 1H), 6.24 (s, 1H), 5.39 (s, 2H), 5.38-5.32 (m, 1H), 4.21 (dd, 2H), 3.79 (dd, 2H), 3.20
(s, 2H), 2.36 (s, 6H), 2.28 (s, 3H).

20 LC/MS (method 6, ESIpos): R, = 0.95 min, m/z = 557 [M+H]".

Example 16

(5)-1-{3-{(5-Methyl-3-{3-[4-(trifluoromethoxy)phenyl]-1,2,4-oxadiazol-5-y1} -1 F-pyrazol-1-
yDmethyl]phenyl}azetidin-3-yl L-valinate
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25 ml of trifluoroacetic acid (TFA) were added at 0°C to a solution of 965 mg (1.44 mmol) of the

compound from Example 11A in 45 ml of dichloromethane. The reaction mixture was stirred at
RT for 1 h. Thereafter, all volatile constituents were removed on a rotary evaporator and the
residue obtained was dissolved again in 500 ml of dichloromethane. The product was washed
twice with approx. 100 mi each time of saturated sodium hydrogencarbonate solution, then once
with 100 ml of water and finally once with 100 ml of saturated sodium chloride solution. After
drying over anhydrous magnesium sulphate, the mixture was filtered and the solvent was removed
on a rotary evaporator. The resulting crude product (780 mg) was stirred in a mixture of 40 m! of
pentane, 2 ml of diisopropy! ether and a few drops of dichloromethane. After the solid had been
filtered off with suction and dried under high vacuum, 659 mg (80% of theory) of the title

compound were thus obtained.

'H NMR (400 MHz, CDCl, 8/ppm): 8.27 (d, 2H), 7.33 (d, 2H), 7.19 (t, 1H), 6.80 (s, 1H), 6.57 (d,
1H), 6.39 (d, 1H), 6.25 (s, 1H), 5.39 (s, 2H), 5.35-5.30 (m, 1H), 4.24-4.20 (m, 2H), 3.80-3.74 (m,
2H), 3.32 (d, 1H), 2.28 (s, 3H), 2.12-2.00 (m, 1H), 0.98 (d, 3H), 0.91 (d, 3H),

LC/MS (method 14, ESIpos): R, = 0.96 min, m/z = 571 [M+HJ".
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B. Assessment of pharmacological activity

The pharmacological activity of the inventive compounds can be demonstrated by in vitro and in
vivo studies, as known to the person skilled in the art. The usefulness of the inventive substances
can be illustrated by way of example by in vitro (tumour) cell experiments and in vive tumour
models, as described below. The connection between inhibition of the HIF transcription activity
and the inhibition of tumour growth has been demonstrated by numerous studies described in the

literature (cf., for example Warburg, 1956; Semenza, 2007).

B-1.  HIF luciferase assay

HCT 116 cells were stably transfected with a plasmid which contained a luciferase reporter under
the control of an HIF-responsive sequence. These cells were sown in microtitre plates [20 000
cells/cavity in RPMI 1640 medium with 10 % foetal calf serum (FCS) and 100 pg/ml of
hygromycin]. They were incubated overnight under standard conditions (5% CO,, 21% 0,, 37°C,
moistened). The following morning the cells were incubated with different concentrations of the
test substances (0-10 pmol/l) in a hypoxia chamber (1% ;). After 24 h, Bright Glo reagent
(Promega, Wisconsin, USA) was added in accordance with the manufacturer's instructions, and
after 5 min the luminescence was measured. Cells which were incubated under normoxia served as

background controls.

The ICsp values from this assay are listed in the following table for representative working

examples:
Example No. IC5p [nmol/LL]
1 0.7
2 0.6
3 0.6
8 0.6
9 0.5
10 0.4
11 0.4
12 0.3
13 0.3
14 0.5
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B-2.  Suppression of HIF target genes in vitro:

Human bronchial carcinoma cells (H460 and A549) were incubated for 16 h with variable
concentrations of the test substances (1 nM to 10 pM) under normoxic conditions and under partial
oxygen pressure 1% (see HIF luciferase assay). The total RNA was isolated from the cells and
10 transcribed into cDNA, and the mRNA expression of HIF target genes was analysed in real-time
| PCR. Active test substances already lower the mRNA expression of the HIF target genes compared

with untreated cells under normoxic conditions, but in particular under hypoxic conditions.

B-3.  Human xenograft tumour model:

Human tumour xenograft models in immunodeficient mice were used to assess the substances. For
15 this purpose, tumour cells were cultured in vitro and implanted subcutaneously, or tumour
xenotransplant pieces were transplanted further subcutaneously. The animals were treated by oral,
subcutaneous or intraperitoneal therapy after the tumour had been established. The activity of the
test substances was analysed in monotherapy and in combination therapy with other
pharmacological active substances. In addition, the tumour inhibitory potency of test substances on
20  tumours of advanced size (approx. 100 mm®) was characterized. The state of health of the animals
was checked daily, and the treatments were performed in accordance with animal welfare
regulations. The tumour area was measured with slide gauges (length L, breadth B = shorter
dimension). The tumour volume was calculated by the formula (L x B?)/2. The inhibition in
tumour growth was determined at the end of the study as the T/C ratio of the tumour areas or
25 tumour weights and as the TGI value (tumour growth inhibition, calculated by the formula [1-
(T/C)] x 100) (T = tumour size in the treated group; C = tumour size in the untreated control

group).

The influence of test substances on the tumour vessel architecture and the blood flow within the
tumour was identified with the aid of computer microtomography and ultrasound microstudies on

30  treated and untreated tumour-carrying mice.



prodrug % Exanple 1 active ingredient 0 95 5 0.5 87 11 1 80 14 1.5 72

19 2 69 20 wo 2011/141326

10

15

20

25

-72- PCT/EP2011/057021

C. Determination of pharmacokinetic parameters

The pharmacokinetic parameters of the inventive compounds after intravenous or peroral

administration can be determined as follows:

The substance to be examined was administered to animals (for example mice or rats)

intravenously as a solution (for example in corresponding plasma with a small addition of DMSO

or in a PEG/ethanol/water mixture), and peroral administration was effected as a solution (for
example in Solutol/ethanol/water or PEG/ethanol/water mixtures) or as a suspension (e.g. in
tylose), in each case via a gavage. After administration of the substance, blood was taken from the
animals at fixed times. The blood was heparinized, then plasma was obtained therefrom by
centrifugation. The substance was quantified analytically in the plasma via LC-MS/MS. From the
plasma concentration/time piots determined in this way, using an internal standard and with the aid
of a validated computer program, the pharmacokinetic parameters, such as AUC (area under the
conc;entration/time curve), Coux (maximum plasma concentration), ti, (half life), Vg (distribution
volume) and CL (clearance), and the absolute and relative bioavailability F and Fy (i.v./p.o.

comparison or comparison of suspension to solution after p.o. administration), were calculated.

To determine the active ingredient release from a prodrug compound, the prodrug was
administered either intravenously or perorally, as described above, and the concentrations both of

the prodrug and of the active ingredient released were quantified in the processed plasma.

C-1.  Pharmacokinetic parameters after intravenous administration in rats:

The substance to be examined was administered intravenously to rats, in each case in amounts
between 0.3 and 1.0 mg/kg as a solution in plasma which contained up to 2% DMSO. The kinetic
parameters determined for Working Examples 1 and 14 are shown below by way of example for

the inventive compounds [CL,sm: = plasma clearance]:

Example No. ti [h] CLpasma [Vh/kg] Vss Vgl
i 6.8 1.6 12
14 8.2 0.72 7.8

The compound 5-[5-methyl-1-(4-methylbenzyl)-1 H-pyrazol-3-yl]-3-[4-(trifluoromethoxy)phenyl]-
1,2,4-oxadiazole, described as Example 1 in WO 2008/141731-A2, which, unlike the inventive
compounds, does not have a heterocyclyl substituent on the benzyl head group, exhibits the
following data for this parameter after intravenous administration in rats: t;, = 30 h, CLyjsm = 0.4
I/h/kg, Vss = 6.9 kg,
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C-2.  Pharmacokinetic parameters after peroral administration in rats:

The substance to be examined was administered perorally to rats, in each case in amounts between
1 and 3 mg/kg as a solution in Solutol/ethanol/water (40:10:50 or 40:20:40). The kinetic
parameters determined for Working Example 1 are shown below by way of example for the

inventive compounds [AUC,,m = dose-normalized exposure (area under the concentration/time

curve)]:
Example No. ty [h] AUC,, [kg-h/] F [%]
1 12 0.43 68
I from 135 6 0.35 51

The second row in this table gives the pharmacokinetic parameters for Example 1, as obtained
after peroral administration of the prodrug compound from Example 15 (1 mg/kg of crystalline
substance as a tylose suspension in water). The prodrug compound itself was not detectable at any

of the times examined in the plasma of the rats.

The compound 5-[5-methy1—1-(4-methylbenzyl)-1H—pyrazol-3-yl]~3—[4-(triﬂuoromethoxy)phényl]-
1,2,4-0xadiazole, described as Example 1 in WO 2008/141731-A2, which, unlike the inventive
compounds, does not have a heterocyclyl substituent on the benzyl head group, exhibits the
following data for this parameter after peroral administration in rats: t;,, = 29 h, AUC,;mm = 1.9
kg W/, F =74%.

D. Determination of the stability characteristics

The stability of the inventive prodrug compounds with respect to nonspecific hydrolysis and in

plasma can be determined in the tests described below:

D-1.  Determination of pH-dependent hydrolysis stability:

0.3 mg of the test substance (prodrug) was weighed into a 2 ml HPLC vial, and 0.6 ml of
acetonitrile or acetonitrile/DMSO mixture (with up to 20 per cent by volume of DMSO) was
added. To dissolve the substance, the sample vessel was placed into an ultrasound bath for approx.
10 seconds. Subsequently, 1.0 ml of the particular aqueous buffer solution was added
(commercially available buffer solutions of pH 2, 4, 6.5, 8 and 10) and the sample was treated
again in the ultrasound bath. Over a period of 24 hours at 37°C, 5 pl of the sample solution were

analysed by HPLC every hour for its content of unchanged prodrug or active ingredient released
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5  Asa function of pH, the following values were obtained for Working Example 15 after 12 h:

% Example 1
% Example 15

pH aclive

prodrug ,
ingredient

2 89 6
4 89 )
6.5 73 22
g 64 30
10 0 78

D-2.  Determination of plasma stability in vitro:

1 mg of the test substance (prodrug) was weighed into 2 2 ml HPLC vial, and 1.5 ml of DMSO and
1 ml of water were added. To dissolve the substance, the sample vessel was placed into an
10 ultrasound bath for approx. 10 seconds. 0.5 ml of rat plasma or human plasma at 37°C was added
to 0.5 ml of this solution. The sample was agitated and approx. 10 nl were taken for a first analysis

(time tp). Within the period up to 2 hours after commencement of incubation, 4-6 further aliquots
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5 In human plasma, the following values were obtained for Working Example 15:

% Example 1
) % Example 15
Time [h] active
prodrug
ingredient
0 97 3
0.5 96 6
1 93 7
1.5 91 9
2 89 11
4 81 18
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WO 2011/ 141326- 83 -PCT/EP2011/ 057021 and the salts, solvates and

~ sol vat es of wichgo13akizeet hereof . 4. Conpound._of the formul a f’é)f/Eon(]jl/I(_)g(}n
according to Cdaiml1,2 or 3, in which RIis hydroxyl, and 5m n

are each asceghd ned in Caim1,2 or 3, and the salts sol vat es and

sol vates of the salts thereof 5. Conpound of the formul a (1-PD)

in which m._n a e each as defined in one of Clains 1 to 4
10and RPis & pro(g}"ﬁﬂj ’bc[?fd]ﬁf’fﬁ?m”t%@ ) fornul a denotes the
bonding site to the oxygen atom R5is hydrogen or (C, -C4)-alkyl,
15and R6A and RBB are each independently hydrogen or methyl,
and the salts, solvates sol vates of the sal@s-p her eof .
( nN N/N\ NS \
N
H,C | R® @
in which
5 m islor2,
n is1,2o0r3,

R' is hydroxyl or cyano,

R? 1 trifluoromethoxy, trifluoromethylsulphanyl, trifluoromethylsulphonyl

>

10 pentafluorosulphanyl or a group of the formula

s R

R** R®  in' which
denotes the bonding site to the phenyl ring,

R* and R*® are each independently fluorine or methyl

or

15 are joined to one another and, together with the carbon atom to which they
are bonded, form a cyclopropane-1,1-diyl, cyclobutane-1,1-diyl,
cyclopentane-1,1-diyl,  cyclohexane-1,1-diyl, oxetane-3,3-diyl  or
tetrahydro-2 H-pyran-4,4-diyl ring

and
20 R! is hydrogen, fluorine, methyl, trifluoromethyl or methoxy,

and the salts, solvates and solvates of the salts thereof.



6. Conpound of the fornmula (I-PD) according to aim5, in which RPis
~a prodrug gﬁpug of ihe formula WD 2011/141326- 84 -PCT/EP2011/057021

i n which 011/141328enot es t he bondi ng 8Bi-te to the oxygeRCIVERZ01HA87021
the salts, solvates and sol vates of the salts thereof 57.Process for
preparing conpourPoprd eike fogpr(laaceeringéo gleim héuwhishd ains 1 to 4,
characterized in that a conmpound of the formula (I11) ON in which R2

is as defined innGhd i edentifiefler@BliyiGXips brom ne or iodine, in the
presence of a suitable palladiumcatalyst and of a base, is coupled

with a conpound gf the fornula (I11) N" in which m n and R are
each as defined ¥n c's¥fgosy! ergyano, 15and the resulting conpounds of
the formula (1) are optionally separated into the

and

5 R? is trifluoromethyl, trifluoromethoxy, trifluoromethylsulphanyl or a group of the

formula

« R

R* R®  in which
* denotes the bonding site to the phenyl ring,

R** and R* are both methyl or are joined to one another and, together with the
10 carbon atom to which they are bonded, form a cyclopropane-1,1-diyl,
cyclobutane-1,1-diyl, oxetane-3,3-diyl or tetrahydro-2H-pyran-4,4-diyl

ring
and
R* is hydrogen, fluorine, methyl or trifluoromethyl,
15 and the salts, solvates and solvates of the salts thereof.
3. Compound of the formula (1) according to Claim 1 or 2, in which
m and n are both 1 or 2,
R is hydroxyl or cyano,
and
20 R’ is trifluoromethoxy or a group of the formula

s~ _CF, CF

*
XorK
H,C CH,

denotes the bonding site to the phenyl ring,

3

in which



enanti omers and/ or di astereomers thereof and/or converted using the

~ appropriat ew0i2o15@4seat s and/or (ii) acigs_to the sol vat espepalphdrios7o21

and/ or solvates of the salts thereof WD 2011/141326- 85
- PCT/ EP2011/ 057024 Qs olvhles addboe b ) slls ARALF2 are each as
defined in one of Clainms Ito 4 is esterifled by customary net hods
with a conpound of the fornmula (VIIl) RPD-OH (VII1) 5or an activated
form of thi%s corfSBWEAYdok thiferamlatbpesesdingtodddimied of  iwhichn 5 or 6, and
the resulting conmpounds of the fornula (1-PD) are optionally
separated into tRhe epaptioRpers and/ or diastereoners thereof and/ or
converted using the approprlate (i) solvents and/or (ii) acids to the
sol vates, salts yd/or sol vates of the salts thereof. 109. Conpound as
defined in any §f¢ Clains Ito 6 for treatnent and/or prevention of
di seases. 10. Conpound as defined in any of Clainms 1 to 6 for use in
a nethod for treahaRIR® 206k PRYERIGIAM 06 ofgnNcers or tunours. 11.
Conmpound as deflned |n any of laims 1 to 6, for use in a nethod for
treat ment and/ or ntlon of ischaem c cardi ovascul ar di seases,
heart failure, %1? S-2PIVaiRs adspivaps of thesalis therpethni a, st r oke,
pul nonary hypertension, fibrotic diseases of the kidney and |ung,
psoriasis, 5di ab€bm@oundlof thepankM.(-pBrul ar degeneration, rheumatic
arthritis and Chuvash pol ycythaem a. 12. Use of a conpound as defi ned
inany of Clainms 1 to § for productlon of a nedi canent for treatnent
and/ or prevention %?) );or tunours. 2013. L%F Rf a compound as
ai s

defined in any of o 6 for produqﬁlon & nmedi canent for
treat ment and/ or prevent( Sk s) dj seases,
heart failure, nyocardial infa , ar hyt m a,Nstrd bul monary
hypertension, fibrotic diseases he kj y and | und Dri asi s

di abetic retinopathy, macul ar degeneray;on

rheunatic arthr"R's apehp)
Chuvash pol ycyt haem a.

in which m, n and R? are each as defined in one of Claims 1 to 4

10 and

R™  isaprodrug group of the formula

R
6A
R #o.
\N)W 1n which
éGB 0]
# denotes the bonding site to the oxygen atom,

R? is hydrogen or (C,-C,)}-alkyl,
15 and |
5% and R®® are each independently hydrogen or methyl,
and the salts, solvates and solvates of the salts thereof’
6. Compound of the formula (I-PD} according to Claim 5, in which

R™  isaprodrug group of the formula



. WO 2011/ 141326- 86 -PCT/EP2011/057021 14. Medi canent conpri si ng a
conpound aswiePomadiizs any of Cains 1 tgs@ in combinationg @ﬁ‘i‘/osmn
or nore inert, nontoxic, pharmaceutically suitable eXC|p|ents

Medi canent conprising a conpound as defi ped m@mﬁy of Clains 1 to 6
in conbination wth OHEQ re further atti gr edi ent s.
516. Medi canent accordi ng QA%,ror 15 f¢r treatnent and/or
prevention of cancers or gfj%lfs Medi ¢ fccor di ng to Caim
14 or 15 for treatnment and/’®r Pprevention of i sdhaemi c cardiovascul ar
di seases, heart failure, nyocardial infarctionQarrhythma, stroke,
pul nonary hypertension, fibrotic di seases of the kidney and | ung,
psoriasis, diabetic rg th ppat hy, 10macul ar degeneration, rheumatic
arthritis and Chuvash pol'ycyt haem a. 18. Method for treatnent and/or
prevention of cancers or tunmours in humans and ani nmal s using an
effective anount of &t | edstotesrike wodpgsitdo de cdgdennedh,i N any of d ai ns
1 to 6, or of a nedicanent as defined in any of Caims 14 to 16. 19.
Met hod for treatdmﬁ]tesgﬁdéo@‘; %ﬁ&’s%Wa'c t% iRGhaem ¢ cardiovascul ar
di seases, heart failure P di af BIES n, arrhythm a,
stroke, pul rmnar hyper t ensi on f| brotic d| seases of t he ki dney and
| ung, psori‘sis, @Heéﬁo&rlwepaemg rmmaoﬂnyb affetbel [ farmutie g e r @xfin@h in Claims 1 to 4,
rheumatic arthri hae humans and ani nal s
usi ng an active %%%ﬁ?\ré&gdg}g%ﬁl%gggg%%&cgnp @rd&)nas defined in any of
Clains 1 to 6, or of a nedicanent as defined in any of Clainms 14, 15
and 17. . O—N

X : N/N\ \N\

H,C R™ (D

in which R® is as defined in Claims 1 to 4
and

10 X is bromine or iodine,

in the presence of a suitable palladium catalyst and of a base, is coupled with a compound
of the formula (III)

1
RT:\)m
(O NH

in which m, n and R are each as defined in Claims 1 to 4,

15 and the resulting compounds of the formula (I) are optionally separated into the
enantiomers and/or diastereomers thereof and/or converted using the appropriate (i)

solvents and/or (ii) acids to the solvates, salts and/or solvates of the salts thereof.

8. Process for preparing compounds of the formula (I-PD) as defined in Claims 5 and 6,

characterized in that a compound of the formula (I-A)
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10.

11.

12.

13.

m

" HO

R

(I-4)

in which m, n and R? are each as defined in one of Claims 1 to 4

is esterified by customary methods with a compound of the formula (VIII)

R&—0H (vIm)

or an activated form of this compound in which R*P is as defined in Claim 5 or 6,

and the resulting compounds of the formula (I-PD) are optionally separated into the
cnantiomers and/or diastereomers thereof and/or converted using the appropriate (i)

solvents and/or (ii) acids to the solvates, salts and/or solvates of the salts thercof.
Compound as defined in any of Claims 1 to 6 for treatment and/or preifention of diseases.

Compound as defined in any of Claims 1 to 6 for use in a method for treatment and/or

prevention of cancers or tumours.

Compound as defined in any of Claims 1 to 6, for use in a method for treatment and/or
prevention of ischaemic cardiovascular diseases, heart failure, myocardial infarction,
arrhythmia, stroke, pulmonary hypertension, fibrotic diseases of the kidney and lung,
psoriasis, diabetic retinopathy, macular degeneration, rheumatic arthritis and Chuvash

polycythaemia.

Use of a compound as defined in any of Claims 1 to 6 for production of a medicament for

treatment and/or prevention of cancers or tumours.

Use of a compound as defined in any of Claims 1 to 6 for production of a medicament for
treatment and/or prevention of ischaemic cardiovascular diseases, heart failure, myocardial
infarction, arrhythmia, stroke, pulmonary hypertension, fibrotic diseases of the kidney and
lung, psoriasis, diabetic retinopathy, macular degeneration, rheumatic arthritis and

Chuvash polycythaemia.
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14.

15.

16.

7.

18.

19.

Medicament comprising a compound as defined in any of Claims 1 to 6 in combination

with one or more inert, nontoxic, pharmaceutically suitable excipients.

Medicament comprising a compound as defined in any of Claims 1 to 6 in combination

with one or more further active ingredients.

Medicament according to Claim 14 or 15 for treatment and/or prevention of cancers or

tumours.

Medicament according to Claim 14 or 15 for treatment and/or prevention of ischaemic
cardiovascular diseases, heart failure, myocardial infarction, arrhythmia, stroke, pulmonary
hypertension, fibrotic diseases of the kidney and lung, psoriasis, diabetic retinopathy,

macular degeneration, rheumatic arthritis and Chuvash polycythaemia.

Method for treatment and/or prevention of cancers or tumours in humans and animals
using an effective amount of at least one compound as defined in any of Claims 1 to 6, or

of a medicament as defined in any of Claims 14 to 16.

- Method for treatment and/or prevention of ischaemic cardiovascular diseases, heart failure,

myocardial infarction, arrhythmia, stroke, pulmonary hypertension, fibrotic diseases of the
kidney and lung, psoriasis, diabetic retinopathy, macular degeneration, theumatic arthritis
and Chuvash polycythaemia in humans and animals using an active amount of at least one
compound as defined in any of Claims 1 to 6, or of a medicament as defined in any of

Claims 14, 15 and 17.



