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the intravascular volume, e.g. as result of increased fluid intake.

Vasopressin exerts its action mainly via binding to three receptors, which are classified as Vla,
V1b and V2 receptors and belong to the family of G protein-coupled receptors. Vl1a receptors are
mainly located on the cells of the vascular smooth musculature. Their activation gives rise to
25  vasoconstriction, as a result of which the peripheral resistance and blood pressure rise. Apart from
this, Vla receptors are also detectable in the liver. V1b receptors (also named V3 receptors) are
detectable in the central nervous system. Together with corticotropin-releasing hormone (CRH),
vasopressin regulates the basal and stress-induced secretion of adrenocorticotropic hormone
(ACTH) via the V1b receptor. V2 receptors are located in the distal tubular epithelium and the
30  epithelium of the collecting tubules in the kidney. Their activation renders these epithelia
permeable to water. This phenomenon is due to the incorporation of aquaporins (special water

channels) in the luminal membrane of the epithelial cells.

The importance of vasopressin for the reabsorption of water from the urine in the kidney becomes
clear from the clinical picture of diabetes insipidus, which is caused by a deficiency of the

35  hormone, e.g. owing to hypophysis damage. Patients who suffer from this clinical picture excrete
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20  compounds as tyrosine phosphatase inhibitors for the treatment of diabetes. WO 2005/105779-A1
discloses 3-heterocyclyl-4-phenyltriazoles as inhibitors of the vasopressin V1A receptor, and
WO 2007/134862-A1 describes amidically attached 5-aryl-1,2,4-triazolones as dual vasopressin
antagonists. WO 00/58306-A1 and WO 00/68227-A1 disclose heterocyclically substituted

benzoylpyrazoles and -isoxazoles as herbicides.
25  The present invention provides compounds of the general formula (I)
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2 1 1
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Ar1

R%),

in which

R' represents (C;-Cy)-alkyl, (C;-Cg)-alkenyl or (C;-Cg)-alkynyl, each of which may be mono-

to trisubstituted by identical or different radicals selected from the group consisting of



represents (C3-C7)-cycloallcyl which nmay be nono- or disubstituted by

i denti cal oWVOIXALAe4R2ent radicals selected-fromthe group E6THRAGLYESZB1
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het er oarsyl ri ng hawxogydpxylotriflopeecthbty g€, -Ci)atkoay ons, 25R2represents a

substituent selected fromthe group consisting of fluorine, chlorine,

brom ne, cyano, ni tre. (C-CO al kyl, (C3-C6)-cycloallcyl, phenyl, hydroxyl,

(A -C4)-al koxy, amno, arninocarbonylamno, (Cl-C4)-allcylcarbonyl am no,

hydr oxycar bonyl, (Cl-C4)- al koxycarbonyl, arninocarbonyl,

nmono- (Cl - C4) - al I cy lvdwiengieaylbuayytie shatitated (Clo- tﬁz&)H'miekjay étttemtimoadiﬁfareylt ;adicm
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where the phenyl subfitidromang], fQC|—Ct)&11@arthymyxyﬂ1e hyths;tylrrtetliyed bi)ﬂuﬁﬂot:lﬁlhbm,

chlorlne 5cyano, riflyo t hox esents th nmber
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or

represents (Cs-C;)-cycloalkyl which may be mono- or disubstituted by identical or
15 different radicals selected from the group consisting of fluorine, trifluoromethyl, (C;-C,)-

alkyl, oxo, hydroxyl, trifluoromethoxy and (C,-C4)-alkoxy,

Ar' represents phenyl, thienyl or furyl, each of which may be mono- to trisubstituted by
identical or different radicals selected from the group consisting of halogen, cyano, nitro,
difluoromethyl, trifluoromethyl, (C,-C,)-alkyl, hydroxyl, trifluoromethoxy and (C,-C,)-

20 alkoxy,

L represents the group —CHy—, —C(=0)- or —SO,—,

Q represents a phenyl ring, a 5-membered heteroaryl ring having up to three ring heteroatoms
from the group consisting of N, O and S or a 6-membered heteroaryl ring having up to

three nitrogen ring atoms,

25 R? represents a substituent selected from the group consisting of fluorine, chlorine, bromine,
cyano, nitro, (C,-Cj)-alkyl, (Cs-Cs)cycloalkyl, phenyl, hydroxyi, (C,-C,)-alkoxy, amino,
aminocarbonylamino, (C;-Cy)-alkylcarbonylamino, hydroxycarbonyl, (C-Cy)-
alkoxycarbonyl, aminocarbonyl, mono-(C;-Cs)-alkylaminocarbonyl and di-(C;-C,)-alkyl-

aminocarbonyl,

30 where the (C,-Cy)-alkyl substituent for its part may be substituted by hydroxyl, (C;-
Cy)-alkoxy, carbamoyloxy, hydroxycarbonyl, (C;-C,)-alkoxycarbonyl, aminocarbonyl,



L2represents a bond, represents -0- or represents a group of the fornula
- (CR3AR3B) p¥Oi201 /00432 ch R3Ar epresent s hyadr ogen, fluori ne BETHRAGY1/052781
R3Br epresents hydrogen, fluorine, (Cl-C4)-alkyl, hydroxycarbonyl,

(Cl-4) - al koxy- camppopyC;-Gn-abaylamirmesrbanyy loy di-(C,-Cs)-alkylaminocarbastyepe up to three
(A -CA)-al kyl may Qe sgﬁgﬁgtuted by hydroxyl or carbanoyl oxy or up to

15t hree tinmes by f 06T Phe "8F R3A and R3B are attached to one anot her and

together forma -(CH2), bridge in which represents the nunber 2, 3, 4 or 5
and a CH2 group of atdis bridge may be replaced by -0-, 20and represents the
nunber 1 or 2, where in the case that the group - CRBAR3B- occurs tw ce the

i ndi vi dual neani ngs,of A.an Vel € case n tincal or,, .
different, and 25Ai"“§lf3 lgptrﬁgsbgﬁqyg Slfﬁégtﬁfﬁ ,fornéspll‘??ﬁfl;}?ayore S‘g-%]tt%g(ﬁgx rfrlllem 1 81(1110nne’
het er oarsyl havi ng upanopmethyleeifluorogethglfce medtoapns from t he group consi sting of
N, 0 and S, each of which may be nono- to tri- substituted by identical or

different radicals selected frog\?’g{ne group consisting of hal ogen, WO

2011/ 104322 6 ~BETFEPIGTERBES, S %

where in the case that the substituent R® occurs twice its meanings may be identical or

different,

L? represents a bond, represents —O— or represents a group of the formula —(CR*R*®),~ in

10 which
R* represents hydrogen, fluorine or methyl,

R*®  represents hydrogen, fluorine, (C,-C4)-alkyl, hydroxycarbonyl, (C;-Cs)-alkoxy-

carbonyl or aminocarbonyl,

where (C;-C,)-alkyl may be substituted by hydroxyl or carbamoyloxy or up to

15 three times by fluorine,
or
R>* and R®® are attached to one another and together form a -(CH,), bridge in which
T represents the number 2, 3,4 or 5

and a CH; group of this bridge may be replaced by -O-,

20 and
P represents the number 1 or 2,
where in the case that the group —~CR™R*®- occurs twice the individual meanings
of R* and R*® may in each case be identical or different,
and

25 Ar*  represents phenyl, naphthyl or 5- to 10-membered heteroaryl having up to three ring
heteroatoms from the group consisting of N, O and S, each of which may be mono- to tri-

substituted by identical or different radicals selected from the group consisting of halogen,



cyano, nltro dlfluororrethyl trlfluororrethyl (G-C44)-alk dr ox
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bel ow speci fi ed conpounds enbraced by forrmula (1) are not already salts,
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chromat ogr aphy on an achiral or chiral phase. Were the conpounds according
to t he |nv 0 t

nvent 1 19n aapritheRbE Rl ofulie”BE Whrbdlols? U ELY 60 ilEnich sPhBE Waithregy
encorrpassesteadoﬁsommnt dbrre, ii. sotmmecfuvramfamr@g@rhtlmab lmmomnd"sammmuam aigo a0
to the i nvention ot isalorkeyanlant of d.comeund.aceorfag Losthes o

i nvention i€ UNdt élps Her' &g fean a conp eas&h r?% fcom
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anot her atom of the om_c ut Wt e to

fhan 't he. atBHAr RGP OO SPEHE Ry SO fon i ditnied Form
Exanpl es ofsuéistixap@sof ehintibmerl Andier difdedopefsdh @dtndwi Mardef; hidNKIdErapliCibebsdeg t O

the invention hose. of . hydr ogen, rbon, nitrogen,

phosphor us aresRJFf?@Pfy upsd B thisetn PRRFBIAT %ﬁté BhaR e B B as il SreEH Pheseon
(deuterium), 3H (tritium, 13C, 14C, 15N, 170, 180, 32F, 33F, 33s, 34s,
35s, 36s, hBhere %10 Cdmpdtaly accdrding to the fientibd Ade sdNLto beckt in tRabhérGUbs, ihS @fe@éﬂt c
variants of a conpqund according to the invention, especially those in

whi ch one deWHméqﬁﬁﬁF%ﬂb?ﬁ@%m?@ﬁﬁ%ﬁégn%ave been incorporated, may be
beneficial, for exanple, for the exam nation of the mechani sm of action or

of the actiThe peQEmRduREtidh Sdordnbitigasias hiNsitable Rdepic vadBntslbthé BorGIURRS REdriiak Y
easy pr epar ab| lity and detectabjility, especially conpounds, | abelled wth 3H

or 14C 30sottpGednvepions dinyisgipnic Yaaanttqf|a§oaa?%§écor iAg todhe invesyiion fgyderstood here

i ncor por at i1@mead 2 cSRERAE S whith .EXAMBALa0h gl Bk 'cb‘xﬂ%ouﬁ@-@cdoﬁﬁ‘z% tBQhepﬁ(rédnGh” ar
t herapeutic benefits as a consequence of greater abolic stability of the

conmpound, fh8¢ beeR ghgheeged Aorasnpiprsitamolghe ame qﬁcamr: npmpes, hup witha difépegnt @tpma: mass
reduction gt 'ﬁ@ affdit WsdQRRh f&G&ﬂ'yr&dpr?(ﬁMﬁﬁnﬂP%'cédr&ﬂI héthe E‘ds

accor di ng to the invention my 35t herefore |_n sone _case_s aF)go COI’]StIt te a
preferred eviiddiamehet inedrperpied prte genemppundeascordimg to dhet pringion are those of hydrogen,

25  carbon, nitrogen, oxygen, phosphorus, sulfur, fluorine, chlorine, bromine and iodine, such as *H
(deuterium), 3H (tritium), IBC, ]4C, lSN, 170, 180’ 32P, 33P, 338, 34S, 3SS, 365, IBF, 36C1, BZBI’ 123:[’ 124]:’

11 and "*'I. Particular isotopic variants of a compound according to the invention, especially those
in which one or more radioactive isotopes have been incorporated, may be beneficial, for example,
for the examination of the mechanism of action or of the active compound distribution in the body;
30 due to comparatively easy preparability and detectability, especially compounds labelled with *H
or '“C isotopes are suitable for this purpose. In addition, the incorporation of isotopes, for example
of deuterium, can lead to particular therapeutic benefits as a consequence of greater metabolic
stability of the compound, for example an extension of the half-life in the body or a reduction in
the active dose required; such modifications of the compounds according to the invention may

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



WO 2011/104322-7 -PCT/ EP2011/ 052781 variants of the conpounds according to
t he i nvent V80 20aH18B32)r epared by general1®- used processes REIEP2001/05%78%
skilled in the art, for exanple by the nethods described bel ow and t he

met hods deserianted thmcomp@umbrakdor@ngwahmihw;iomyami pugpaced by geppoailyivegl prs@mapi c
nodi ficati i.C /or a u er.ein.
5Salts pre%@?vrv% ¢ ﬂset%lgfegél}l exatrt & ?ﬁe‘glgb Lsbn thﬁ&\?edr’? cln?))%d gé?g'{?% @%e methods
physi ol ogi eiaﬂchyeaﬁctbpﬁcablhg emipﬂes hyfusinlgeoﬂﬁmﬂhﬂgisotqﬁc inhdificatieandi thpartAuke
enbraced are rﬂ% gt t hemsel ves suitable for pharnmaceuti cal
appl i cat i on¥E® Vldﬁoéétéftpﬁéf’@%?ngset t€8d, for exanple, for the isolation,
purification or storage of the corrpounds of the invention. Physiol ogi cal |y
accept abl e Sahd pefeakd tththe compawfdis mtsehthigvintive atei physielobicdlyecespiatiicadtis o1 the
salts of 10 mn aci ds box lic aC|d and _sul.f.oni c_aci

boi g sal t SOBPOTPLERBITHORAE SHREID s Huste PIE et fPEsdep oD ot
phosphor i ¢ pagirfceutied] ApslR Atk Qﬁawnea&trﬂlesﬁmla@sw dxample, PBEih isolabibhi@aAsedtibaNi C
aci d, benzenesulfo c acid, ht hal enedi sul foni c acid, acetic acid,

trifl uor 0oaCEPPRELe] Cﬂﬂ%b?%ﬁ?@eé‘?eﬁmni actic acid, tartaric acid, malic
acid, citric acid, funaric acid, maleic acid and benzoi ¢ aci d.

15Physi ol ogihys%lbgicaal@cae&bableaamfttﬁe wmﬁo&ms@@mqmﬁoxoémsrb& dcialvzﬂﬂihbﬁ) Bal@lo§ 0
enmbrace salts vvlth custonmary bases, such as - of exaggl e an

pref er afl y mingfpheagids, parpoyyhe &Flfi% apd, sy °n§o@fd§nﬁmlead%ea’§sﬁaﬁw Y%r%hlorw % i ne

earth net alhy@dbiothid 8eid, slfikici 4410, PASsphBEN 8§ H,UNe Mk dsifona dei@ MR slfofid | 4cfd,
derived fromamonia or. from or%anl c._ amines having 1 to 16 C atoms, such as

- by way oftolasassbforicanid. prresmeruiioniy aciderapihalerrdinalfonic edithyrrativianis; trifluoroacetic
triethyl ar npReprohiyite Q&H SchRirccégﬂdl ahiyd R Hﬁhc ackd IRORES RARR] AN Raleic acid and

di et hanol am ne, Triethanol am ne, di met hyl ar ni ioet handl ,
di et hyl am rb@@?lomt@l procai ne, dicycl ohexyl am ne, di benzyl am ne,
N- et hyl pi peridine, N-nethyl norpholine, arginine, |ysine and

1,2-et 21%' e'ﬁt %ﬂ%&llysﬁlc b?eS sii} §ih@e C&Hﬁ)@ﬁﬂds Qr &@‘?ndeﬂff(ﬁ{‘%d'sfp RmBtate tsc}ﬁ S@lth

forms t he” conpounds the invention that forma conplex 1n solli
liquid st atcestblparmbmemsn@h dsorPywrayref seimpinandrastfersbly esilkaliyuttad sadts (ag-sodine and

25speci fic fﬁngﬂnq fsalrc‘s lz}f%th‘ﬁé eat | fhefal %J]‘t? £ goéa(fldnﬂﬁ‘tahg Iﬁla eszt L%lt\éya rﬁlr%nmc{mum

Preferred solvates | e context o g€-present I nvention are
Fur t her nor eplts Herived ésmrmmmnwewrtfmmoahmoalemm byveg [poddriigems sudhie —wm@wﬁds

of the inventl dr. not es. c ound .ch ma .
t hensel ves “be br oaingg? fal%{n aénz}ylﬁ\l}lelﬁjegrdletrya%[?lfl mﬁ‘ﬁi’m WA C?dernlso éoqy %’éhly}amme’
resi derawe txncmeethmotahmdpody alfethadolamenef ed (flhatthhmllannﬁael I y ordubgthmadmoétmbs
]jlngT?(éPg)(;if ¥ Ectm an&ngggarllges d{?:];clghré?(yllarrﬂlk{lgn Iﬂ)enzylamme Jh l]f)lperl irie, ]\g methyl-

morpholine, arginine, lysine and 1,2-ethylendiamine.

Solvates in the context of the invention are those forms of the compounds of the invention that
form a complex in solid or liquid state by coordination with solvent molecules. Hydrates are one
25  specific form of solvates, where the coordination is with water. Preferred solvates in the context of

the present invention are hydrates.

Furthermore, the present invention also embraces prodrugs of the compounds of the invention. The
term “prodrugs” denotes compounds which may themselves be biologically active or inactive but
which during their residence time in the body are converted (metabolically or by hydrolysis, for

30  example) into compounds of the invention.

In the context of the present invention, the substituents, unless otherwise specified, have the

following definitions:



In the context of the invention, if 1-C6)-allcvl and ff 1-C4)-all cvl
represent aVOt2031/4M322hain or branched af %yl radical havi n§CI/ERZ081/B5%781 t o
4 carbon atons, respectively. Preference is given to a straight-chain or

br anched allkythe cerdéxt adf theninvegtidn, t(6:-Geleadkvbond &€ 0Ga-alkyh eepiestit onistraightadaib @r
menti oned ere

e pr opyl I‘?ﬂsl O‘Fé)‘{?éc()ip I%QH@% 1n€qqo %%’?%’ zf’iarﬁs%égi @?&c %ﬁ‘ 'ilge'f rerf%E tf%’éwen 192
2-pentyl, 3trpiehtchhin melnrprmhecyla kyhiatda:nljhavn&- hes 4 cahtoh 3t0h1@xVhe fdlhowmdgemaprbb ext
of the invent al k bon e ents

br anched alnﬁentmneﬂcl) C‘ﬁ"’f}’ a?/Xiarrlll % Ofr O%Ierg Sl 1 eLhyl sf’gpar?l% Floé’do pty!j Fhe
r emai nder mhtyﬂ,hmbmyl, aecibayly teas- tmt}d,arr bmtw,l 2-pentyt 03 [aenﬁ(l,-ﬁb)ope]ntyl,‘l}hﬂeﬁyb 2Hexyirgd may
be nention%ﬂlb%tmay of exanple and by way of 10preference: acetyl,

propi onyl , °F yryl, isobutyryl, n-pentanoyl and pivaloyl. In the context
of the invention, t_G.6,1 tcerl 1 represents a straight-chain or branched
al kenyl radh ﬂﬁelcoi‘l’tﬁkﬁidﬁ@eﬂn‘te@ti&l, car-0Hal @kmn@@raeﬂomhfaeghbom orFEfrﬁchdfdem}q& is

given to a ht - br anched.al ken i cal 6, car bon
ot omn. - The o S TR GRborHPTS Gy RAeOrS Herprd i s miylgr s &
pr ef er ence:carbbim | groulp [p@(e@)q, TFieNfollowik ma§1|bla Yhentibr@ (ByORSNYH example and by way of

2-met hyl- 2- pr.open- , h-but-l-en-1-yl, n-but- 233- -yl, n-but-3-en-1
-yl, n- lﬁentpreferéwq a‘w PFPPﬂE% QR laobuwl "pepeReyl and pialpyly
3-met hyl but-2-en-1-yl1 and 4-methyl pent-3-en-1 -yl. In the context of the

i nvention, iffik fonfekt af t}ﬁwﬁydntlblgqggegrhul&ng Spreh@ i stelliht-Bhadt oDbARHBE dikeny!
al I cynyl radl cal having carbon atons and a triple bond. Preference

is given tda‘hcaéﬂ"?‘éﬁl&g%tm éﬁarbﬂn B‘Pmﬁﬁ%é Hewlebeagnlieterengs Lsaﬂl‘f%év Riigaightrgaig or

carbon at Ormancﬁéaealﬁeﬁw reem:an GaWBY 3 BE6 Bﬁﬁ&d 9&641 TRY fd&ﬁ%@fmzﬁﬂi@ﬁé’ﬁﬂbxﬁ‘ed%%a@)ﬁf\ﬂﬁy
of preference: Iﬁil , n-prop-1-yn- ﬁr op- 2-
n- but - 2- yn-exagpple a bSbYﬂ*SL gﬁgr?ﬁelrensﬁl meL p@fﬂp-lzeny vl alwl lsqw%hxl Zmgthyk-2-propend

n-pent-4 - ¥y, ﬁLbutylLen-l' ﬂhh B&-£ong ?T“n-b‘&f 3 EK‘@-yl '?z‘i:%ﬂtti ) - P/f‘ nChe ﬁéxkp?lyn Jentd-

represents a straig ain or bfanched al koxy radi cal having car bon
atons. The eildl-)ﬂoinﬁ'ﬂﬁtgylh’atﬁ trel-sreandi4onesey liept-fwey 1ot exanpl e and by way of

preference: nethoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,

sec- but oxy yamgl gate&f br Ql@tthion, (C-Ce)-alkynyl represents a straight-chain or branched alkynyl

radical having 2 to 6 carbon atoms and a triple bond. Preference is given to a straight-chain or

branched alkynyl radical having 3 to 6 carbon atoms. The following may be mentioned by way of

20  example and by way of preference: ethynyl, n-prop-1-yn-1-yl, n-prop-2-yn-1-yl, n-but-2-yn-1-yl, n-
but-3-yn-1-yl, rn-pent-2-yn-1-yl, n-pent-3-yn-1-yl and »-pent-4-yn-1-yl.

In the context of the invention, (C,-C,)-alkoxy represents a straight-chain or branched alkoxy
radical having 1 to 4 carbon atoms. The following may be mentioned by way of example and by
way of preference: methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy and

25  tert-butoxy.

In the context of the invention, (C;-C4)-alkoxymethyl represents a straight-chain or branched

alkoxy radical having 1 to 4 carbon atoms which is attached to the the remaineder of the molecule

via a methylene group [-CH,-] attached to the oxygen atom. The following may be mentioned by

way of example and by way of preference: methoxymethyl, ethoxymethyl, n-propoxymethyl, iso-
30  propoxymethyl, n-butoxymethyl and ters-butoxymethyl.

In the context of the invention, (C,;-C,)-alkoxycarbonyl represents a straight-chain or branched

alkoxy radical having 1 to 4 carbon atoms which is attached to the the remaineder of the molecule

via a carbonyl group [-C(=0)-] attached to the oxygen atom. The following may be mentioned by



In the context of the invention, fl-Ca-alkoxynmethyl represents a

strai ght - cD2001/10433Ached al koxy radical9having 1 to 4 caPBEdrER200K852¥8L ch
is attached to the the remai neder of the nolecule via a nmethyl ene group
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represent s In tht catayhtof clieainmention, imeme(fed pdlkdayine o acfircsaits iaa\ainilg: group haviggae bon
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carbon ato | owi n 5 t f ex nd by way

o b ef or oGO gE FFIER H e GOHPoL A= ALY LT Hareh Las e Gy Aot
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-(C -&) -al k%/I ani no rﬁ’p%eﬁent_s an agj}yno group .having t |dent|cal or

d| fferetft” strehympinenaiin-drhgranen el ki ing, |, YyREthE ¥ -PRRRYIaEROL o 4

carbon at ongoprophENIhRHyRMIRY  NBYopRéhyRDL £hniky, Wey-dfdopRpaiaRi®, aNG-tayylWay

of preference: -ERIN- 10ygil rrlgtgh an%b%g \}9 ﬁ{;}gl et hyl ami nopi%§l HRly

N- et hyl - N- rietaraing. AbY-dip-fay nol‘énﬁNp’F'GﬁW}’th ylagadpr opyl - N- et hyl ami no,

N-i sopr opyl N n- propyl am no, /V, N-diisopropyl am no,

N-n- but yI - Npgtyh@kndi intébiidh, dhond- Bidt sl @)@ Rhinocarbonyl represent amino groups
N-tert-butyl-Nnethylam no. Inthe context of the Invention, nono-

di - ( C1- C4) -vehiiehcyye ataphadde tesknigmainedst ektbaimolspringa g cashpry! gieie hcérr@-]&tl@ ablﬁbd
to the {she Ha@é@ésg&qii%l O(Ine sﬂﬁgmhgiﬁwr %ra\ﬂ:}%daan&‘ %(pﬂ@ﬁ’ticag&ocﬂﬂer[ant%al -Cl’lalﬁrbg

whi ch 15 have spec ively, “one straight-chain or branched and
i denti cal dwanghddf alk SUQEUrﬁam@ reactcheying loe 4madm eIl fellpwing by |bt3 u@ntti@eé ach

having 1 t hef
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o ARl SO ABRE R gy sposemon,
20net hydo- Nmmm{aypmpﬁammomﬂummyl ,Ml\’&diibbpjopm;m@mbbwn nc).baa-b\lttplﬂy-inethylammo-
N-n-butyl - %ar%%%ﬁ%kg J\T’Iz‘grgf)utyl-N-methylaminocarbonyl.

In the context of the invention, (C,-C4)-alkylcarbonylamino represents an amino group having a

straight-chain or branched alkylcarbonyl substituent which has 1 to 4 carbon atoms in the alkyl
radical and is attached to the nitrogen atom via the carbonyl group. The following may be
25 mentioned by way of example and by way of preference: acetylamino, propionylamino, n-

butyrylamino, isobutyrylamino, n-pentanoylamino and pivaloylamino.

In the context of the invention, (C5-C;)-cycloalkyl and (Cy-Cg)-cycloalkyl represent monocyclic,

saturated cycloalkyl groups having 3 to 7 and 3 to 6 carbon atoms, respectively. Preference is

given to a cycloalkyl radical having 3 to 6 carbon atoms. The following may be mentioned by way
30 of example and by way of preference: cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl.

5-membered heteroaryl in the definition of ring Q represents an aromatic heterocycle (hetero-
aromatic) which has a total of 5 ring atoms and which contains up to three identical or different

ring heteroatoms from the group consisting of N, O and S and is attached via carbon ring atoms or
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20  10-membered heteroaryl radicals having up to two heteroatoms from the group consisting of N, O

and 8. Particular preference is given to monocyclic 5- or 6-membered heteroaryl radicals having up
to two heteroatoms from the group consisting of N, O and S, such as, for example, furyl, thienyl,
thiazolyl, oxazolyl, isothiazolyl, isoxazolyl, pyrazolyl, imidazolyl, pyridyl, pyrimidinyl,
pyridazinyl, pyrazinyl.

25  In the context of the invention, halogen includes fluorine, chlorine, bromine and iodine. Preference

is given to chlorine, fluorine or bromine, particularly preferably fluorine or chlorine.

In the context of the invention, an oxo substituent represents an oxygen atom which is attached to a

carbon atom via a double bond.

In the context of the present invention, all radicals which occur more than once are defined
30 independently of one another. If radicals in the compounds according to the invention are
substituted, the radicals may be mono- or polysubstituted, unless specified otherwise. Substitution
by one or by two or three identical or different substituents is preferred. Particular preference is
given to substitution by one or two identical or different substituents. Very particular preference is

given to substitution by one substituent.



15 mentioned by way of exanple: furyl, pyrrolyl, thienyl, pyrazolyl,

i m dazol yl ,WOHi0ara04822 oxazol yl, isoxazellyt, isothiazolyl, PCOITER2011/D52781
oxadi azol yl, thiadiazolyl, pyridyl, pyrimdinyl, pyridazinyl, pyrazinyl,
triazinyl, iherzahuxaof/the peear dikeheny brefdanz ingidar o ympotnels 26xtaz blybla (1) in
benzot hi azal Hf benzotriazolyl, indolyl, indazolyl, quinolinyl,

i soqui nol i “™ napht hyri di nyl, quinazolinyl, quinoxalinyl, phthalazinyl,
pyrazol o[ 3, 4-b] pyridinyl. Preference is given to nono- or optionally

bi cyclic 5R't0o rafeskhis TEPOHMEEH vaich mugr iyl momdite atisibitamed gy Udenticul towdifferent

het eroatons fromit.h ou onsisting of. N, O.and. S. PRarticul ar preference
s given to mondRyeR SIeBie8 o Meckrpii stpsients P AFincs EHPRRIEIHa U T
two het ar oat ons nietixy IditRxgr(OU0.)eOE6418 aitDpehylN, O and S, such as, for
exanpl e, fury!, thienyl, thiazolyl, oxazolyl, isothiazolyl, isoxazolyl,
pyrazol yl, imdazol yl, ridyl, rim.dinyl, pyridazinyl, pyrazinyl.. 25In
the context of the %Ve‘ﬁ%’pé}rf’%"‘lﬁ?i%d@ﬁ’ qeﬁwsﬂﬁléegi P 6P Hé?s E’E‘%ﬁﬂtﬁc?‘}é}{ dFEH ne
and i odine. Prefereigi@ld stletied @OmitRe SolyPEdnBieting! FRIbHAS nRthyD HOfioReuethyl, ethyl
particularly preferably fluorine or chlorine. In the context of the

i nvention, an oxo <$ABEYYEnt represents an oxygen atom which is attached
to a carbon atomvia a double bond. In the context of the present
invention, all radizg@al s which occur nore than once are defined 30

i ndependently of one another. If radicals in the conpounds according to the
invention are substituted, the radicals nmay be nono- or po|ysubstituted,
unl ess ¥pecified ot"ﬂ’éﬁﬁ'@%ﬂ gy FUPSHEEh YR o Sretiges By idepiFabpr I%F@Et radicals

identical or differsgmitedURshi theetrsupl ToRifher bedfludtak! | ik, RESfer fBGS, 1 S
given to substitution by one or identical or different substituents.

t
Very particular pr éﬁf@-mwyasstﬂgwgétbﬂ» b shidrary ) gpethoyy.gHEuGoBbRYuBREXY. WO
2011/ 104322- 11 - Pgéﬁf%@,ﬁﬁﬁg&ﬁ&géﬁ?}&n?peﬁ%&%%ﬁ)?g?ﬁl%#%ﬁggﬁ} i nvention,

preference is given to conpounds of the formila

represents (Cl-C6)-al kyl which nmay be nono- to trisubstituted by identi cal
or different radfcals selected fromthe group consisting of fluorine,
trifluoronethyl, oxo, hydroxyl, 5nethoxy, ethoxy, (C3-C6)-cycloallcyl and

phenyl , ;5 where (£RaLhR) (EYE)-oRbdyey!l may be substituted up to two tinmes by
identical or different radicals selected fromthe group consisting of

fluorine, nethyl, trifluoromethyl, ethyl and hydroxyl and 10where phenyl
may be substitut®®d up to two tines by identical or different radicals
selected fromthe group consisting of fluorine, chlorine, cyano, nethyl,

di f1 uoronet hyl, tdrbdehid QCQUBLAIoalicit B¥ich B%AHOXHbno- B2t BQMWYrituted by identical or
trifluoronethoxy, et hOXé, hydr oxycar bonyl ;7 met hoxycar bonyl, ethoxycarbonyl

and ani nocar bonylifferent radijalspielesiss fiom( thy oy consisting pf fyorine, methyl, trifluoromethyl,
ethyl and hydroxyl,

20 Ar' represents phenyl or thienyl, each of which may be mono- or disubstituted by identical or
different radicals selected from the group consisting of fluorine, chlorine, cyano, methyl,

trifluoromethyl, ethyl, hydroxyl, methoxy, triflucromethoxy and ethoxy,
L represents the group —CH,— or =SO,—,

Q represents a phenyl ring, a 5-membered heteroaryl ring having up to three ring heteroatoms
25 from the group consisting of N, O and S or a 6-membered heteroaryl ring having up to two

nitrogen ring atoms,

R’ represents a substituent selected from the group consisting of fluorine, chlorine, bromine,
(Ci-Cp-alkyl, (Cs-Ce)-cycloalkyl, phenyl, (C;-Cy)-alkoxy, hydroxycarbonyl, (C,-C,)-

alkoxycarbonyl, aminocarbonyl and mono-{C;-C,)-alkylaminocarbonyl,



represents (C3-C6)-cycloallcyl which may be nono- or disubstituted by

i dentical ovOdioii/ae04322 radi cals sel ectedI2rFromthe group coRETHE2041/052781
fluorine, nethyl, trifluoromethyl, ethyl and hydroxyl, 20 Arlrepresents
phenyl or thienyl, vaeehthe{Cwh)-elkylnaystineenitondts part nehy b Babstitutddetdy Hydraxglie € cal
or different radic el ected fromthe group consjsting.of fluorine,

chl ori ne, cyano, mz({“iﬁl XYy r i F4TPRSRY hyll%’dé‘fxﬁfﬁﬂ?onﬁ dr6§9?4, 'aWB’fWS{???ﬁ or
trifluoronethoxy anehieichdsyl oliptepHreésehdsdytiherigr oup - CH2- or - SO2-,
represents a phenyl ring, a 5-nenbered heteroaryl ring having up to three
ring heteroatons 25fromthe group consisting of N, 0 and S or a 6-nenbered
het eroaryl ring ha\f’inﬂg up to two nitrogen ring atons, R2represents a
substituent selected fromthe group consisting of fluorine, chlorine,

brom ne,s (Cl- C4) - alwigle thé GRer5h sutdyitibatatol Gty lpart piegrbel sub§tibhte Ay flabdir@X ¥hlorine,
hydr oxycar bonyl , (Cl- Ci)- . Ikoxggalr bonyl , am nocarbonyl and

mono- (Gi - C4) - al | cy "5 8eEBRYFYL Wwo 2011/ 104322- 12” - PCT/ EP2011/ 052781
where the (Cl-C4)-al kyl substituent for its part may be substituted by
hydroxyl, (Cl CA)repbdeqisyhe mabbangyl oxy, hydroxycarbonyl,

(C1l-A) - al koxycarbonyl or am nocarbonyl or up to three tinmes by fluorine
and 5where t,he phenyl substituent for its_part may substituted by

fl uori ne, dhi orirﬁ%r?seﬁtélab’!@?&?frrel’cr?sfe‘?tls66?8%“%9&”“?@5@%3& ~ihEhifnber 0 or
1, L2represents a bond or represents a group of the fornula -(CR3AR3B)p- in

whi ch R3Arepresetits hypeegrhy@bodii Mthyl, LOR3Br epr esent s hydr ogen,
(A -C4)-al kyl, hydroxycarbonyl, (Cl-C4)-al koxycarbonyl or

10 R*®  represents hydrogen, (C,-C4)-alkyl, hydroxycarbonyl, (C,-Cs)-alkoxycarbonyl or

aminocarbonyl,

where (C,-C,)-alkyl may be substituted by hydroxyl or carbamoyloxy,
and
p represents the number 1 or 2,

15 where in the case that the group —CR*R?*®~ occurs twice the individual meanings

of R* and R*® may in each case be identical or different,
and

Art represents phenyl which may be mono- or disubstituted by identical or different radicals
selected from the group consisting of fluorine, chlorine, cyano, diflucromethyl,

20 trifluoromethyl, (C;-C,)-alkyl, methoxy, difluoromethoxy, trifluoromethoxy and ethoxy,
and salts, solvates and solvates of the salts thereof,

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

R represents (C;-C,)-alkyl which may be mono- or disubstituted by identical or different
25 radicals selected from the group consisting of fluorine, trifluoromethyl, oxo and hydroxyl,

or represents allyl or cyclopropyl,

and salts, solvates and solvates of the salts thereof.



am nocar bonyl, where (Cl-C4)-al kyl may be substituted by hydroxyl or

car banoyl o0 2nt¥1043p2 esent s t he nunber -13er 2, 15where i NPCHEER2A$E0327181
the group - CR3AR3B- occurs twi ce the individual neanings of R3A and R3B nay
i n each casefibferd getitizlac ambaiimehit bf ek @Risent aventih 26mpiies eatysoupicst\the fobineth (Iay
be nmono- or, disubstituted by identical or different radicals

sel ected fﬂ%ﬁ%FHe group consisting of fluorine, chlorine, cyano,

di fl uoronet hyl, 20trifluoronethyl, (Cl-C4)-alkyl, nethoxy, difluoronethoxy,
t L ifl u?r orretrhoxyeplawbdntemyor tﬁil’bﬁiyl? adchSof vihidhviakestiatd tyal MaicsiSseRtted ems@d t S

t hereof A particul ar enbodi t 0 e. present inventjon c rises
compounds of t hé“?“Br‘i‘?ﬂ?‘%fmﬁl‘%Bf?‘W%i %EP““ , Cyan‘f’etﬁ‘?tg‘é’emdé‘oioﬁfa’g)eﬂa’ﬁIJVIeri’ ch
may be BDNO- or mbisPstiflidéeenhdry ahdembiycal or different 25radicals selected
fromthe group consisting of fluorine, trifluoronethyl, oxo and hydroxyl,

or represent Ilyg or c cko ropyl, and salts, solvates and solvates of the
salts theré&B salipysh Bi£9 20052 'Z‘tpsl"f[l%e S-aﬁﬁl%FEPgOll/ 052781 A further particul ar
enbodi ment of the present invention conprises conpounds of the fornula (I)
in which A farther particular embodiment of the present invention comprises compounds of the formula (I)

in which

Ar represents phenyl which is mono- or disubstituted by identical or different radicals selected
10 from the group consisting of fluorine, chlorine, cyano, difluoromethyl, trifluoromethyl,

(C,-Cy)-alkyl, methoxy, difluoromethoxy, trifluoromethoxy and ethoxy,
and salts, solvates and solvates of the salts thereof.

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

in which
15 Q represents an optionally substituted phenyl ring of the formula
Lt
ek * *
or -
R2A R2A
in which
* denotes the point of attachment to the group L'
and
20 *x denotes the point of attachment to the group L?,
and

R*  represents hydrogen, fluorine, chlorine, bromine, methyl, trifluoromethyl,
hydroxymethyl, carbamoyloxymethyl, hydroxycarbonyl, methoxycarbonyl,

ethoxycarbonyl, aminocarbonyl, methylaminocarbonyl or ferf-butylaminocarbonyl,

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



Arlrepresents phenyl or thienyl, each of which is substituted by a radical
sel ected frwo 2014/104322 group consistdi-ng of fluorine, PaE/BEP2014/052384N0,
met hyl, trifluoromethyl, ethyl, hydroxyl, 5methoxy, trifluoronethoxy and

et hoxy, andA $atHes parfallaahdsdident oheatest ibfentibecoiprits dohpoads of e farmtlagT)
particul ar ,erz"ﬁlo iment of the present invention conprises conpounds of the
formul a (1™ "¥hi ch Ar2represents phenyl which is nono- or disubstituted
by identical or different radicals selected 10fromthe group consisting of
fluorine, c@l orifpresenpsayriddirink dop@imtiayl ringlof the lfetarairet hyl , (Cl1- C4) - al kyl ,
met hoxy, difluoronmethoxy, trifluoronethoxy and ethoxy, and salts, solvates
and solvates of the salts thereof A further particul ar enbodi menhI of the

present invention* *co *t he 1) i n* kel ~*
15Qr epresents an opt |ona| y subst||tut phenyl||rind of ghe forfjul a in
whi ch denotes the pofqt attac nizt o t he QNQ?N_I and 20demgt t he

poi nt of attachment toMNhe group L27” and |erepreSents hydrogen, uori ne,

chl orine, brom ne, nethyl, trifluoronethyl,

5 in which
* denotes the point of attachment to the group L'
and

x denotes the point of attachment to the group L?,
and salts, solvates and solvates of the salts thereof.

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

in which

Q represents an optionally substituted 5-membered heteroaryl ring of the formula



hydr oxynet h yl oxymet hyl, hydroxycarbonyl, methoxycarbonyl
et hoxycar b&%?lz'ﬁﬁ ‘ﬁngar bonyl, nethyl am ﬁgcar bonyl or PETEP2011/052781

tert-butyl am nocar bonyl WO 2011/ 104322 14. - PCT/ EP2011/ 052781 A further

parti cul ar enbodi sent the pr nv t|o=n* cQ [ses ¢ ok the
formula (1) in whlch esents%}ﬂeﬂrlng ok\ pyyi i di nyl i ngfof the
formula **. .."0",. c )y, NE NN %, ".. r . ** N

3

RZB

4 %

" .o NO L e NC N .

|
(N - **""‘N X **\(Y* **W*
\ _ ) \
, N ) /N—N : N—N\ ,
2B 2C
R R2C R
H N N
** N *ok * ok * ok *
N ’d 7/ \( N
\ X Y \
N—N N—N N—N
] ] Z/C ] \ 20
R R
:I: ok
O T Oy
\— N=N , N=N , N=N ,
Y Y -
/ \ \R/ or - \R/
O—N , N—O , N—N N—N
in which
* denotes the point of attachment to the group L'
and
5 ** denotes the point of attachment to the group L%,

R*® represents hydrogen, methyl or trifluoromethyl
and

R*  represents hydrogen or methyl which may be substituted by hydroxycarbonyl,

methoxycarbonyl or aminocarbonyl,

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



i
LI

"7- 5in which denotes the point of attachnment to the group
and **daxot@si/ikes2poi nt of attachnent-16e the group L2, ROU/ERACI 052781

sol vates and solvates of the salts thereof. 10 A further particul ar
enbodi ment Pafticilaeppfeemienin thasmteki Ofthe prejent Biesntion igxdvends cafpduhds dfakiafiotmaulf | )

in whichr

t he fornul
L1
R]
5
10
AI]
Ll
Q
15

ZBEI(E?%E‘%S an optionally substituted 5-nenbered heteroaryl ring of

I n which denotes the point of attachnent to the group

represents (C;-Cy)-alkyl which may be mono- or disubstituted by identical or different
radicals selected from the group consisting of fluorine, trifluoromethyl, oxo, hydroxyl and

phenyl,

where phenyl for its part may be substituted by a radical selected from the group
consisting of fluorine, chlorine, methyl, trifluoromethyl, methoxy, hydroxycarbonyl

and methoxycarbonyl,
or
represents allyl or cyclopropyl,

represents phenyl or thienyl, each of which is substituted by a radical selected from the

group consisting of fluorine and chlorine,
represents the group —CH,—,

represents a pyridyl ring, a pyrimidinyl ring or an optionally substituted phenyl ring of the

formula

*ok I X *
o
N H
ok *
RZA

represents an optionally substituted 5-membered heteroaryl ring of the formula

|
N

® ¥ % ok N *
N W N
| U
s

\
4

or



and 5**denotes the point of attachnent to the group L2, R28represents
hydr ogen, iEORI1/0043221 f | uor onet hyl and -R2er epr esent s hydr BGEERR01 Ye527181
whi ch nmay be substituted by hydroxycarbonyl, methoxycarbonyl or

am nocar bonyl, \WQ 201%/104322-,,16 BCT/EPZOl;/OS 381 Partugulars reference
in the context of Fhiipiﬁsent i nv t i's gi vé npound

formula (1) in which \ represent I-C4) al | |ch may no-

di substituted by identical or diffefent radicals selected fromthe group

consisting of fluorine, trifluoromethyl, oxo, W8roxyl and 5phenyl, where
phenyl for its part may be substituted by a radical selected*tronrthe group
consi sting of quorlneH chl ori ne, nethI trifluodomethyl, nekhoxy,

hydr oxycar bonyl ard ox arben LDrepres Nts allyl Ngyckopropyl ,
Arirepresents pheny |enyl whi ch stituted a radi cal
selected fromthe gro onsrstrng | uori ne nehl ori neN-L¥r epresent s
the group -CH2-, represents a pyrlﬁ% ring, a pyrimntayl ring
or an optionally substituted phenyl ring of t 15formul a ******x**xx%x|N

2B

H
*k * #*\ * Kk N * ok N *
O O N Yy
, N , N—N N—N
2C

/7

R
N/N * * - S/* ** N—"
\\/7’, Yo o e

2C

R

* ok N x N x k% o) "

N O O
N=N O—N N—O N—N

S

* ok *
o L
N—N
in which
* denotes the point of attachment to the group L'
and
5 ** denotes the point of attachment to the group 1.7,

R*  represents hydrogen, fluorine, chlorine, bromine, methyl, trifluoromethyl,
hydroxymethyl, carbamoyloxymethyl, hydroxycarbonyl, methoxycarbonyl, ethoxy-

carbonyl, aminocarbonyl, methylaminocarbonyl or tert-butylaminocarbonyl,
R*® represents hydrogen, methyl or trifluoromethyl

10 and



for Lﬁf’raesﬁ%@&ﬁib%é%a' 1% SPCr Ep2011/ 80761 Rep - REETABRUBHLY.

-N-e-( - NNIﬂZ(N represeﬁts hydrogen or methyl which may be substituted by hydroxycarbonyl,

methoxycarbonyl or aminocarbonyl,
L’ represents a bond or the group —CH,—
and

5 Ar*  represents phenyl which is mono- or disubstituted by identical or different radicals selected
from the group consisting of fluorine, chlorine, methyl, trifluoromethy!, methoxy and

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

Very particular preference in the context of the present invention is given to compounds of the

10 formula (I) in which

R represents (C;-C4)-alkyl which may be mono- or disubstituted by identical or different
radicals selected from the group consisting of fluorine, trifluoromethyl and hydroxyl, or

represents cyclopropyl,
Ar' represents p-chlorophenyl,

15 L' represents the group ~CH,—,

Q represents a pyrimidinyl ring of the formula
**\l/\(* **\I/N\ *
| or - !
N\%N N. =
or

represents an optionally substituted 5-membered heteroaryl ring of the formula



N=N N=N\, R2c **y N***Nz(:) HNNr N=NO-NN-O ,NNN or NNNin which
denot es t ha¥PAON/1@MB322t t achnent to the gdbup Li denot es t hBCRERAI1LO52781
attachnment to the group L2, represents hydrogen, fluorine, chlorine,
brom ne, nethyl, trifluoromethyl, hydroxynmethyl, #arbanmoyl oxymnethyl,

hydr oxycar bonyl , arbonyk xyear benyl ~Nag nisnocarbo *
ert-but?ﬁgzi carbon?%ﬁ( repr esent\s hyfr ogen,
10and 11/ 104322-N48¢ PCT/ EP201 /-0,22781
2 3 - / 2

nmet hyl ar ni nocar bonyl
met hyl or trifluorong

R% RZC
* %
I
**\«NY* N<NT* **\N/\y* * %k / N/*
\ !
N—N\ , \—N , N=N , =N ,
R2C
*
BN Y Y O
\ / \ \
N=N , O—N , N—O , N—N
* S *
o X
N—N
in which
* denotes the point of attachment to the group L'
and
5 ** denotes the point of attachment to the group L?,

R*®  represents hydrogen, methyl or trifluoromethyl
and

R*  represents hydrogen or methyl which may be substituted by hydroxycarbonyl,

methoxycarbonyl or aminocarbonyl,
10 L? represents a bond or the group —CH,—
and

Ar*  represents phenyl which is mono- or disubstituted by identical or different radicals selected
from the group consisting of fluorine, chlorine, methyl, trifluoromethyl, methoxy and

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

The definitions of radicals indicated specifically in the respective combinations or preferred



R2Cr epresents hydrogen or nethyl which may be substituted by

hydr oxycar B¥\2011/k@4322dxycar bonyl or am nr@gar bonyl, L2repr eBEREP201105238Dr
the group -CH2- and 5Ar2represents phenyl which is nono- or disubstituted
by i denti cabmbimatibink ffr @ditals ati ceplaseds et dedied ifregertivaeofgthe artzolas icsmbingtiont

fluorine, chlorin met hyl . trjfl yoronethyl hoxy and t.rifluoronethoxy,
and sal ¢ s, it e rETA g beotPiRRE o ieal B gy pobmatibts, Ly RE BN of
pref er ence tivb ot A6re@O thc @Kdvedkntidied frefeduangdd dRNletyqiarticalagy yRferie@ conpounds of
the 10 fornmula (1) in which Itlrepresents (Cl-C4)-al kyl which nmay be nono-

or di substi_tut.ed identical or, different radicals selected fromth ou
Conai ot irg T Rfeatin hEBOors PoSHeh b EREF St PRV OB Pk e pimhia ) O1P
cycl opr apylaccordifg sainseiioa dharepiea ¥ thatlds-biyl-epHefieniche Uéeragveosfphe fohidula

represents a pyrimdinyl ring of the fornula *****N or NNN O represents
an opti onalql’}/ substituted 5-nenbered heteroaryl ring of the fornula

0
1
Mk
HNT N
\
N

1

Ar (I1),
in which Ar' and R' have the meanings given above,
is reacted in the presence of a base either
10 [A] with a compound of the formula (III)
L2 L]
AR Ny

(R%) (Im),

n

in which Ar%, L, L2, Q, R® and n have the meanings given above

and
X! represents a leaving group such as chlorine, bromine, iodine, mesylate or tosylate,
15 to give a compound of the formula (I}

or

[B] in an alternative in the case that L? in formula (I} represents a bond and the group Ar® is

attached to a carbon atom of ring Q

with a compound of the formula (TV)



YE)N,ZR;.;L/ 10%?8?20?\}/?1{1%3&507 EP2011/ OﬁéLSiL, *’é*CN** t N N-NN-N %ET/EP%FIIO&LISI

X1
(R), (Iv),

in which L', Q, R* and n have the meanings given above,

X! represents a leaving group such as chlorine, bromine, iodine, mesylate or tosylate
and
5 x? represents a leaving group, such as chlorine, bromine, iodine, mesylate or triflate,

which is attached to a carbon atom of ring Q,
to give an intermediate of the formula (V)

O

o s
\N N/
\
=(
1
5 Ar

(R7), V),

in which Ar', L', Q, R', R?, X% and n have the meanings given above,

10 and this is then coupled in the presence of a suitable transition metal catalyst with a

compound of the formula (VI)
A —M (VD)

in which Ar has the meaning given above
and
15 M represents a group of the formula -B(OR*),, -MgHal, -ZnHal or -Sn(R%); in which
Hal represents halogen, in particular chlorine, bromine or iodine,

R* represents hydrogen or (C,-Cy)-alkyl or both radicals R* are attached to
one another and together form a -(CH,),-, (CH,)3-, -C(CH3),-C(CH3),- or -
CH,-C(CH,),-CH;- bridge

20 and



*RNANF ** ZCK HN N sr*r NENO-NN-O , NN ** _ys, r N-N in which

denot es t h&VP0nt/1@M322t t achnent to the g2dup LI denotes t hBCHHRI1L052781
attachment to the group L2, represents hydrogen, nmethyl or trifl uoronethyl
and R2Crepresents hy® ogenemesene(®GyC,)-aliyich may be substituted by

hydr oxycar bonyl , met hoxycar bonyl or am nocarbonyl, 10 L2represents a bond
or the group -CH2-. and 2r S henyl -which is nono- or disubstituted
by identical or B EFY OuPtgd{tg% g&@% e€cted fromthe group consisting of
fluorine, chlorine, nmethyl, trifluoronethyl, methoxy and trifl uoronethoxy,
15and salts, solvates and sol vates of the sapts thereof. WD 2011/104322-20

- PCT/ EP2011/ 052781 Ar L1\ /R1
N N
\ =__<
N
) Ar1
(R}, (I-A),

in which Ar', Ar%, L', Q, R', R? and n have the meanings given above,

[C] in an alternative in the case that L? in formula (I) represents the group —(CR*R*®),-, as

defined above, and is attached to a nitrogen atom of ring Q,

with a compound of the formula (VII)

(R), (VID,
10 in which L', R? and n have the meanings given above,
Q represents a S-membered heteroaryl ring, as defined above under Q, which

contains a trivalent nitrogen ring atom attached to the hydrogen atom indicated,

and
X! represents a leaving group such as chlorine, bromine, iodine, mesylate or tosylate,
15 to give an intermediate of the formula (VIII)
O
H L J\ R’
\N N/
\
N
1

(R (VIID,



conmbi nations of radicals are replaced as desired irrespective of the

parti cul ar worgoitnsidsens i ndi cated for the3dradi cal s al so byPGEfER201i/68238Df
radi cal s of other conbinations. Conbinations of two or nore of the
abovenent i oned px ehiel A€OLY, @@ R’anén Usietthduasaningufiasd abops, ef er r ed. The

i nvention furthernore provides a process for preparing the conpounds of the

formula (1) 5according.to.the invention, characterjized in th

S aryl o1 2 4t 1 LB RR AU Were oens® PEA R b A Ffmpdigt ORfhe Pt 0

Arl (1l1), in which Arl and RI have the neanings given above, is reacted in
the presence of a base either 10[Alw th ga?conpound of the fornmula (I1l) in
which Ar2, LI, L2, Q R2 and n have mﬁé/nﬁan?ngsaglven above and

Xi represents a |l eaving group such as chlorine, bromne, iodine, nesylate or
tosylate, 15to give a conpound of the formula (I) O [B]in an alternative
in the case thatin &Rich Ar'fias tdln@adihg gik@besgnt s a bond and the group Ar2 is
attached to a carbon atomof ring Qwth a conpound of the fornmula (IV) WO

2011/104322- 21 -PCT/ EP2011/ 052781 ., .o
5 L represents the group -(CR™"R™"),—, as defined above,

and
x? represents a leaving group such as chlorine, bromine, iodine, mesylate or tosylate,

to give a compound of the formula (I-B)

o)
L2 L )J\ R
A Q \N\ N
-
Ar1
2
(R%),

10 in which Ar', Ar%, L', L™, Q. R, R? and n have the meanings given above,

1

(I"B ):

and the resulting compounds of the formula (I} , (I-A) or (I-B) are optionally separated into their
enantiomers and/or diastereomers and/or converted with the appropriate (i) solvents and/or (ii)

bases or acids into their solvates, salts and/or solvates of the salts.

Inert solvents for the process steps (II) + (IID) — (D), (II) + (IV) — (V), (II) + (VII) — (VII) and
15 (VII) + (IX) — (I-B) are, for example, halogenated hydrocarbons such as dichloromethane,
trichloromethane, carbon tetrachloride, trichlorocthylene or chlorobenzene, ethers such as diethyl
ether, diisopropyl ether, methyl ferf-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
20  ketone, ethyl acetate, acetonitrile, N N-dimethylformamide (DMF), N N-dimethylacetamide
(DMA), dimethyl sulfoxide (DMSO), N,N'’-dimethylpropyleneurea (DMPU), N-methylpyrroli-
dinone (NMP) or pyridine. It is also possible to use mixtures of the solvents mentioned. Preference

is given to using tetrahydrofuran, acetonitrile, acetone or dimethylformamide.

Suitable bases for process steps (II) + (1) — (), (II) + (IV) — (V), 1) + (VII) — (VIII) and
25  (VII) + (IX) — (I-B) are the customary inorganic or organic bases. These preferably include alkali



in which LI, Q R2 and n have the neani ngs given above, Xirepresents a

| eavi ng gr OM@ 200048382 chl ori ne, brom ne;-24 edi ne, nesyl at e BETIRIRP1IHIR 78N
X2represents a | eaving group, such as chlorine, bromne, iodine, nesylate
or trifl at epetaMtivdtoxidgs atdhaed)efdr tegangple alithiom hycbmidﬁ soting hydréxideg bw @o@ssium

I nternmedi ate.of..th

whi.ch Ari ). X2 and n
have the. mafiongt MrUomeah gy elng et feu Pur bt Seb ) b Soeny BB
of a suit abh®orated Ppoiatsdiom cabbiite, caltitny Sirbonhte for aedairpaboshtdfaldal andtalraikoxaief VI )
Ar2-M (M), in WhIChA s the neanin | ven,above and 15M epresents a
o oup of 1 MeP o5, Tk MR of PO Mmoo SO SRR o5 POHST Eonds o
Hal r epr @serb&ull d-PB@Exidd b Wshu@u&rabuts;hh@ FalkBB mdtm @fdriies Qich ia®cddiea hydride or
R4r epresent s hydr og or or radi cal s R4 are attached to
one anot hePC&pT lj‘gldﬁe?mlfiﬁsrw]éasé le € {‘ Bis(trimethyigifyomide rppigssigh
CH2- C( CHB) Bis@HRethiiifiBeide or lithium diisopropylamide, or organic amines such as triethylamine,

N-methylmorpholine, = N-methylpiperidine, = N, N-diisopropylethylamine,  pyridine, 1,5-
diazabicyclo[4.3.0]non-5-ene (DBN), 1,8-diazabicyclo[5.4.0Jlundec-7-ene (DBU) or 1,4-
10  diazabicyclo[2.2.2]octane (DABCO®). Preference is given to using potassium carbonate or cesium

carbonate or sodium hydride.

Here, the base is employed in an amount of from 1 to 5 mol, preferably in an amount of from 1 to
2.5 mol, based on 1 mole of the compound of the formula (IT) or (VIII). These process steps may
optionally be carried out in an advantageous manner with addition of alkylation catalysts such as,
15  for example, lithium bromide, sodium todide, tetra-n-butylammonium bromide or benzyltriethyl-
ammonium chloride. The reactions are generally carried out in a temperature range of from -20°C
to +150°C, preferably at from 0°C to +80°C. The reactions can be carried out at atmospheric, at
elevated or at reduced pressure (for example at from 0.5 to 5 bar); in general, the reactions are

carried out at atmospheric pressure.

20  Suitable inert solvents for the process step (V) + (VI) — (I-A) are, for example, aromatic
hydrocarbons such as benzene, toluene or xylene, ethers such as diethyl ether, diisopropyl ether,
methyl tert-butyl ether, 1,2-dimethoxyethane, bis-(2-methoxyethyl) ether, tetrahydrofuran or 1,4-
dioxane, or dipolar aprotic solvents such as acetonitrile, N, N-dimethylformamide (DMF), N,N-
dimethylacetamide (DMA), dimethyl sulfoxide (DMSQ), N, N-dimethylpropyleneurea (DMPU),

25  N-methylpyrrolidinone (NMP) or pyridine. It is also possible to use mixtures of the solvents
mentioned. Preference is given to using toluene, tetrahydrofuran, 1,4-dioxane or dimethylform-

amide.

The coupling reaction (V) + (VI) — (I-A) is generally carried out with the aid of a transition metal
catalyst. Suitable for this purpose are copper catalysts such as, for example, copper(I) iodide, and
30 in particular palladium catalysts such as, for example, palladium on activated carbon, palladium(II)
acetate, bis(triphenylphosphino)palladium(Il) chloride, bis(acetonitrile)palladium(IT} chloride,
[1,1'-bis(diphenylphosphino)ferrocene]palladium(Il) chloride, bis(dibenzylideneacetone)palla-
dium(0), tris(dibenzylidencacetone)dipalladium(0) or tetrakis(triphenylphosphino)palladium(0),
optionally in combination with additional phosphane ligands such as tri-fert-butylphosphine, 2-di-
35  cyclohexylphosphino-2'-(N, N-dimethylamino)biphenyl, dicyclohexyl[2',4',6'-tris(1-methylethyl)-
biphenyl-2-yl]phosphane (XPHOS) or 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (xant-



WO 2011/ 10 2- 22 -PCT/ EP2011/ 052781 R5represents (Cl-C4)- Lye a
conmpound of %’H@l}’iﬁ]%?a (1-A i n whi éﬁgArI, Ar2, LI, Q P%Lrﬁl%:@lgﬁ%quﬁ
have the neani ngs _gi ven above, 5or ]in an_alternati in the case that L2
in formulaP Pﬁ))?%eﬁ?fééaé?ﬂl% Jtlﬂ%‘ssa@reaalp[c%ewmﬁ%) ‘E’-S?-lééﬁ’ GIODNEF Bt A Keshi- | 5
attached t QmathQiahd WIE Bc, QTR SiitieRalon WLy, ek OrgaUOgRIOf the fornula (Vi)
10in which LI, R2 and n have the neanings given above, Q represents a

5-menbered heteroaryl ri gg as defined 4gbg,)ve ynder Q_ which contains a
trival ent fioUPRgewith phavhpgrak IMchBEPR & ¢ HsuHyvarelgerd 1aesneraliysrmist @t Wihd

addition of an inorganic base. Suitable for this purpose are in particular alkali metal carbonates,
5  bicarbonates, phosphates, hydrogenphosphates, acetates or fluorides such as sodium carbonate,
potassium carbonate, sodium bicarbonate, potassium bicarbonate, tripotassium phosphate,
disodium hydrogenphosphate, dipotassium hydrogenphosphate, sodium acetate, potassium acetate,
potassium fluoride and cesium fluoride. Such bases can also be employed in the form of their
aqueous solutions. Preference is given to using sodium carbonate or potassium carbonate or

10 tripotassium phosphate.

The process step (V) + (VI) — (I-A) is generally carried out in a temperature range of from +20°C
to +200°C, preferably at from +60°C to +150°C, at atmospheric pressure. However, it is also
possible to carry out the reaction at reduced or at elevated pressure (for example at from 0.5 to

5 bar). It may optionally be advantageous to carry out the reaction with microwave irradiation.

15  In a particular variant of the process [A] described above, compounds of the formula (I} according
to the invention may optionally also be prepared by initially reacting, instead of the compound (I},

a temporarily protected 1,2,4-triazolone derivative of the formula (X)

QO
o
N=( |

Ar (X),

in which Ar' has the meaning given above
20 and
PG represents a suitable protective group such as, for example, allyl or p-methoxybenzyl,

with a compound of the formula (IIT); the resulting product of the formula (XI)

18]
p A L JJ\ PG
Ar N N

\ _(
N
Ar’

R, (XD,



represents a | eaving group such as chlori ne,

tosyl ate,
(M 11),

brom ne, iodine, nesylate or
MOR0H/ W32 i nternedi ate of tRe-formula (VII1) POTHAWINGF278h

WD 2011/ 104322- 23 PCT/ EP2011/ 052781 in which Arl,

LI, Q,

122,

R2 and n havehtcharadnings PG QeR’ mbaveye thethearngs given tliven, N- al
t he presence of a base with a conpound of the fornmula (I1X) 2A

Icylated in
...... 1

Ar2. X t e ents
t he gr oup ?%&@&ﬁgg)mma?&ﬁ ﬁogaéve \ r@%ﬁ%g X3y epcrogl gﬁfdv&thﬁl-féé\g/ﬁaggﬁgr oup
such as chlorine, brom ne, iodine, rresyl ate or tosylate, to give a conpound
of the fornmula (I-B) 0O

e~

Ar?'/ \[\{ NH
N‘"’{
2 Ar’ '
(R), (X1D,

10

15

20

25

in which Ar', Ar%, L', L%, Q, R? and n have the meanings given above,

be converted by base-induced reaction with a compound of the formula (XIII)

1 4

R—x* (xon,

in which R' has the meaning given above
and

x* represents a leaving group such as chlorine, bromine, iodine, mesylate or tosylate,

into corresponding compounds of the formula (I).

An analogous transformation PG — R' can optionally also take place during the process variants

[B] and [C] described above, in each case starting with the protected aryltriazolone (X).

Some of the compounds of the formula (XI) which are PG-protected in this manner also have
significant vasopressin-antagonistic activity and are therefore also included in the scope of the

present invention, i.e. the compounds of the formula ().

Introduction and removal of the protective group PG is carried out by customary methods known
from the literature [see, for example, T.W. Greene and P.G.M. Wuts, Protective Groups in
Organic Synthesis, Wiley, New York, 1999]. Thus, the allyl group is preferably removed with the
aid of formic acid in the presence of the tetrakis(triphenylphosphine)palladium(0) catalyst and an
amine base such as triethylamine. The removal of the p-methoxybenzyl protective group is
preferably carried out with the aid of strong acids such as, for example, trifluoroacetic acid, or
oxidatively, for example by treatment with 2,3-dichloro-5,6-dicyano-1,4-benzogquinone {DDQ) or

ammonium cerium(IV) nitrate.

The subsequent reaction (XII) +
() — (I) described above.

(XIII) — (1) is carried out analogously to the process step (II) +

Here, preferred inert solvents are acetone, acetonitrile,



10in which Arl,2Ar , LI, L2A, Q, R, ,-.2 x and n have the neani ngs gi ven
above, and WOMEIM3E2ng conpounds of thé&7forrmula (1) , (1PCAERZIINS2ZPL are
optionally separated into their enantionmers and/or diastereoners and/ or
converted Wim¢thylfeemamige ofirmethyk stlifgxideo|teluenes teirablydsefuan; glyioels disnethyl athedsnd nt o

their sol V%Qt% es% réo? ll’?}P% & fo'icq ¢ 21% ?J sodi g, &ggfu 81'1'15/0 fcgsliulitr he
| F) i §/§3 - ) | <

E){/?f?)s > aﬁtji;;oﬁaw fm re(acthng): gemra(llicagneé pet+at hmosm;nggisurgmigénz?iiangz of

hydr ocar boqs S(‘)LEJ} a frerpg &8s ‘Idt grgbc%r onet hane, carbon

tetrachl ori g&, trroca? %%mﬁ diie or ¢ IoPo enzene, ethers such as diethyl

et her, dii sopropyl ether nethyl tert-butyl ether, tetrahydrofuran,
1, 4- di o¥and&he ﬂ,ﬂ-diau@@ﬂ@oieymthamd the fdvingla ((H)- qmeibl cpxqpelte{i ylaiting tvhhrcarbohydrazides

hydr ocar bon h as ene, .t ol uene ohexane
oF 1 ner al o Pt ARLET Beu RSt R fe PORITEC0 R RIGRRen B

met hyl et hy>tf tRO f&ﬁmmneivmdﬁyl subszqticat e;aseaﬁdiicairrcydiizhtmp of\Vihbl- IdidreinbaskHoamiden de
(DMF), 1V, N-di m ), dimethyl sulfoxide (DVSO,

N, N - di met HYF n@}f}f}%@ﬁiﬁ}@ f‘%ﬁw N- et hyl pyrrolidi none (NMP) or pyridine.
It is also possible to use m xtures of the solvents nentioned. Preference
IS given t @chgherg tetrahydrofuran, acetonitrile, acetone or

di met hyl f ormarni de. WD 2011/ 104322- 24 -PCT/ EP2011/ 052781 netal hydroxi des
such as, for exanple, |ithigmhydjor'degysodi um hydroxide or potassium

hydr oxi de, alkali netal or alkaline earth netal carbonates such as lithium
carbonat e, sodi um carbona¥e, potassium car\:g{et e, calcium carbonate or

cesi um carbonate, al kal ' netal al koxi des su as sa@yi um et hoxi de or
pot assi um netﬁde sodi um et hoxi de or pot asSi um gf hoxHde oH 5 sodium
as s

tert-butoxid po siumtert-butoxide, alkalj1 -~ Fes_such as
sodi um hydrArde oerot assi um hydri de, am des suc di unfam de, |ithium
bi s(trimethylsil y'F'iam de\or potassiumbis(tripethylsilyl)amde or |ithium
di i sopropyl am'gf or orgaQi c amnes such ag/triethyla '{}ﬁ

N- et hyl nor pholi'n N-net h i /N-di i sopropyle %yl am ne,
pyridine, 1,5- di azabr cycl o[ 4. 3. 0] non- 5 rene (DBN),

1, 8-di azabi cycl o[ 5. 4. 0lundec- Z<gne..Q NQr,1,4- 10

di azabi cycl o[ 2. 2. 21oct ane ( . Préf erefice is given to \uBA$R potassi um
carbonate or cesium carbonatk or_.sodi gm hydride. Here, the\base is enployed
in an anount of from1 t D pr ef er abl XVl an anount ofVfrom1 to 2.5
nol, based on 1 nole of the compound of the forrmula (I1) or VIII) These
process steps may optionally be carried out in an advant age rranner W th
addition of allcylation catalysts such as, 15 for exanpl eJ try m

brom de, sodiumi odide, tetra-n-butylammoni um brom de or HN

benzyl tri et hyl ammoni um chl ori de. The reactions are general \ arried out in
a tenperature range of from-20C to +150C, preferably at fro C,to +80C.
The reactions can be carried out at atnospheric, at el evated orArat reduced
pressurg (for exanple at from0.5 to 5 bar); in general, thdllfeactions are
carried out at atnospheric pressure 20Sui tabl e inert solvents for the

process st %E a(nv)maloggus an ) it aig ealsof ;())orssflx atgp (lb?a’in %n(l)pr(r)?z}r{l)? protected 1,2,4-triazolone

derivatives of the formula (X), in particular those in which PG represents allyl or p-

methoxybenzyl.

Compounds of the formula (IIT) in which L' represents -CH,- and L? represents a bond can be

15  prepared, for example, analogously to the process [B] described above by transition metal-
catalyzed coupling of the compound of the formula (VI) with a compound of the formula (XVIIT)
and subsequent free-radical halogenation of the intermediate (XIX) (Scheme 2):



hydr ocar bp@osib(ipﬂﬁ%tzgenzene, tol uene or ,xylene, ethers Suf’?@@i‘ﬁ’b%bl

et her, diisopropyl er, nethyl tert-butyl ether, 1,2-dine ane,
bi s- (2- net Ig%ﬁé/eetyyl ) ether, tetrahydrofuran or 1,4- dioxane, or dipolar
aprotic solSAts=such as acetonitrile, N, N-dinmet hyl f or mam de (DWF),

NNdi met hyl acet am de (DMA), dinethyl sulfoxide ( ),

N, Nr - di met hyl propyl eneurea (DMPU), 25 N-nethyl pyyfolidinone (NVWP) or
pyridine. It is also possible to use m xtures o er\'f?l vents nentioned.
Preference is given to using tol uene, t et rahydr of yfane'1, 45 di oxane or

di et hyl f or ganj-ee Jte, coypl i n% redct i o~ VCH+ (VN) (I-A) ArsS gererally
carried out e al dAGTM MDansi t tal cat@lyst. Su 2pPE Fomalt hi s
purpose are cfpper/catalysts such as,\ f or Jexanpte, copper (1) i odj and
30 in particul af~pal | adi oatatystal ysts suetl as, forAlgdanpl e, Adi um on
activated carbon, palladiun(ll) acetatel, ’
bi s(tri phenyl ph&shhi no) pal | adi um(H) chk®ni de, bis(acetonitril@& hall adi um(H)
chloride, [1,1 -bis(di phenyl phosphino)ferrocene]palladi unm{H) chloride,
bi s(di benzyl i dehES et one) pal | adi un( 0) , X1X) (I-A)
tris(di benzylideneacetone)di pal | adi um(0) or
tetral ds(t rth RRaAxtRPasPRoaRs, Rakpliag it tdnddd, oub Rhth @R AktkyddriRate@ P iHabindlla ODH
addi ti onal lr;hosphane | i gands such as tri-tert-butyl phosphine, 2-di-
35cycl ohexyibssIHsT sedpetiopnp fiedirimephilrddiel pidin fopmela (KX Hp esfcqusthmssy| qopversion, 61 -
tris(1-nethylgtdyinks RIPHEMYbmAry ! prﬁgslﬂ(ﬁﬁﬂﬁ fBEBInt® leaving group gives the
4, 5- bi s(di phenyl phosphi no) -9, 9-di net hyl Xxant hene (xant- WO Z%Jgfrl/ R0g4322- 25
- PCT/ EP201 Xrospesiinggogppurdof the fogpulaa(ilimy (Scherge 3)Hassan et al ., Chem Rev.
102, 1359-1469 (2002); V. Farina, V. Krishnamurthy and WJ. Scott, in: The
Stille ReaclhQhe3s W! ey, New York, 1998]. Coupling with an aryl boronate [M
= B(OR4) 2; ™Suzuki coupling”] is generally carried out with addition of an
i norgani c base. Suitpble for this purpose arg in particular alkali metal
carbonates, ,5 bicafponates, phosphg%@s, hydfjogenphosphat es, acetates or

tr

fluori des s¥el

NSO um carbgn , FPs€ R.carb ,‘Dg
bi car bonat e, . urﬁ"ﬂl‘c@fbgﬁgt g, 5Si Qﬁ"ﬁ)ﬂ'ggﬁ_legﬂat e, i urPH
hydr ogenphosp di pot assitulm py rogeRphogphat e, sodi um acef gt e, potassium
acetate, potassijum fl uori d&8¥E cesi um fTUori de. S®h bases cgn al so be

enpl oyed in thedzormof their aqueous sglutions. PMN#Bhence is2giv
usi ng sodi um ca#%gnate or potassium car 8(‘? ate or 10tri pot assi@wﬁphgjsa%ﬁgte.
The process st q V) + (V) --> (I-A iﬁ(ﬂlﬁnerally carried out in a
tenperature range of from +20C to +200C; preferably at from + OCEtg E:EOQ
at atnospheric pressure. However, it is also possible to carr ot P
reaction at reduced or at el evated pressure (for exanple at frlofH 0.5 to 5
bar). It nmay optionally be advantageous to carry out the react|i OBr M

m crowave irradiation. 15ln a particular variant of the proceds [A]

descri bed above, conpounds of the fornula (I) according to the invention
may optionally also be prepared by initially reacting, ingtead.of the

conmpound (I1), a tenporarily protected 1,2,4-triazol one dery e ~of' t he
formula (X) )OL PG
(R, (ULB)

In a similar manner, it is possible to prepare compounds of the formula (IIT) in which L' represents
10 -CH,- and L? represents the group —(CR**R*®),—, which is attached to a nitrogen atom of ring Q
from corresponding carboxylic esters of the formula (XXIV) which for their part can be obtained

analogously to the process [C] described above (see Scheme 4):



HNN \N4 Arl (X), in which Ar I has the meaning given above 20 and
PG epr esent®O2031/194382 e protective group28uch as, for exanpC&ERB1Y52581

p- met hoxybenzyl, with a conmpound of the formula (H'); the resulting product

of the for rBghane(4XI ) WD 2011/ 104322- 26 - PCT/EP2011/052781 in which Arl,

Ar2, LI, L2, PG Q R2 and n have the neanings given above, can then, after

renoval of the prot@ctive group, which gives the conpdaund of the fornula
(XI1) invahich A", Ar2, LI/]_Z(}Z, Q R2 and ma have tlhe neani ngs given
above, 5 be''vg Wk basd<] nﬁ‘tpéecﬂmeaggrt‘ﬂ’rlr Q gp\ﬁ)(und of the
4 in which R has the neaning above

(XXIV)

base

(R%)

n

“ cf. Scheme 3

2A

Arz/ L ° !

(R, (I-C)

n

Compounds of the formula (I) according to the invention in which ring Q represents a2 5-membered
heteroaryl ring can optionally also be prepared similarly to methods known from the literature via
5  ade novo synthesis of the heteroaryl system in question. Such process routes can be illustrated in

an exemplary manner by Reaction Schemes 5-10 below:

Scheme 5 Q = imidazolyl or thiazolyl

Ar? NH H
T ~ Ty
0 N=< EDC, HOBt A’ O N=—

1

Lawesson
NH,OAc reagent

O O
NP S AR
L I

Ar' Ar
(XXVII) (XXIX)




and X4drepresents a | eaving group such as chlorine, bromne, iodine

mesyl at e orWQC%)}UAQ‘@ﬂlOl nto correspondi-Ad-conpounds of t hBCTEHRAIKLT$1 An
anal ogous transformation PG --> Rl can optionally al so take place during
the processSchemiénts [B] dhd /[ rdedpri bed above, in each case starting
with the protected aryltriazol one (X). Some of the conpounds of the
formula (XI) \M&jch are PG protected in this nner al so have significant

vasopr essi n- anfflagoni st i c@%t,i\vity and are th efore al so |_|2ncl uded in the
i nt i gﬁqp

scope of the res®it | n e ouRds Af t%Ng dXHNR (1).
| nt r oduct i oHiNand Nermva.l_oj_r_h.e,pr Tl veNgro PG is carried out. by
customary net known fihg48 t he I eratur e, for exa@ @@ T W Geene

and P.G M Wits, Protective Goups in Organic 3ynthesis, ey2 New Yor kK,
1999]. Thus, the @'yl group is preferably renoved with the aid of formc
acid in the pr@Bence of the tetralcis(tri@hReRyl phosphine)pall adi un0)
catal yst and an 20 am ne base_such as triethylam ne. The renoval of the
p- met hoxybenzyl protective gr up is preferably carried out with the aid of
strong acids such as, for exé Rtrifluoroacetic acid, or oxidatively,
for exanple by LBre NS) di chl oro- 5, 6-di cyano- 1, 4- benzoqui none

( or anmomum'ger i V)N rate. WD 2011/104322- 27

-1' CT/ E1' 20af/ 052789=dY net h 7_4mam de, dinethyl sul foxide, toluene,

t et rahydrofuran, glycol dinet hyIAlet her and m xtures thereof. Preferred for
use as base is sodi um (¥RKilge or potassium carbonate or cesium carbonate.
The reaction is generally carried out at atnospheric pressure in a
tenperature range of fromOC to +150C, preferably at from +20C to +80C.
5The 1,2,4-triazolone derivatives of the fornmula (I1) can be prepared
starting wiSchema? bohydr azi@ed, bi-tHdaedyi(agrmitomwe)XI V) by reaction with

i socyanates of the formula (XV) or nitrophenyl carbamates of the fornula
(XVl) and subseguent base-i nduced cycli 26“ on of the hydrazi necarboxam de
i nt er nedi at esj%/ll) (see Schene 1): Schi 1 ) 10

R’
HN. N7 1. HCHO o NN 1. NaN,
T | -
2. SOCl, L2
Ar’ Ar’ 2. AP \\\CH (XXX1V)
{an (XXXII) Cu(OAc),



In an anal o\%ous manner, it is also possible to obtain tenporarily protected
1,2, 4-tri a2 10843220t i ves of the formdla (X), in particRCIVERHIHESIT8L
whi ch PG represents al | yI or }p hox%/}benzyl Conmpounds of the formula (111)
in which LiScheme&sents - @ iZokpr esent s a bond can be 15 prepared,
for exanpl e, anal ogously to the process [B] described above by transition
met al -catal yzed coupling of the conpound of the fornulg (VI) with a
conmpound of the forrrul XVI II) and subseque free-rggical hal ogenation of
2011/ <28 A\PCTJREP2011/ 052781

the inter msléllkﬁle heve 2):
Schene 2 var| nt f this %S\W) ss H.oupi i calNried out with an
ormul a (XX): "the subs
e fo

ester deri vatl uent p=equction to the
pri mary al cohol of th myla (XXH) and customary conveksi;on, 5in
accordance with the_|iterafure, of the hydroxyl function Mto a | eaving
group gives the cor@ggﬁghdl ng conpound of the f &Y R (rrr-B)y (Scheme 3).
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10 -CH2- and L2 represents the group -(CR3AR3B)r, which is attached to a

ni trogen at\Won2911/404332Q from cor r espondi-#g-car boxyl i ¢ est ePETHP2AME0525Bhul a
(XXI'V) which for their part can be obtai ned anal ogously to the process [(]
descri bed dohanee (0see Schern®=4)24-oxM@20%/1(+<p@4®22:)29 - PCT/ EP2011/ 052781
Scheme 4 L2A OAlk Ar2x3 (1 X) Ar20Al k base (R2), (Xaw) 11 cf. Schene 3
Conmpounds of the forrmula (1) accordipg to the invention in which ring Q
represents a 5-nenbered heteroaryl L? g can optionally also be prepared

simlarly to nethods knownH®ro te;%ture via 5a de novo synthesis of
t he heteroaryl systemin quest] on. NSuc %ggﬁs routes can be illustrated
I n an exenplary manner by Rea ion D bel ow. Scheme 5Q =

i m dazolyl or thiazolyl O
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Further compounds of the formula (I) according to the invention can, if expedient, also be prepared

by conversion of functional groups of individual radicals and substituents, in particular those listed

5 under R', R?, Ar' and Ar starting with other compounds of the formula (I) obtained by the above
processes. These conversions are carried out by customary processes familiar to the person skilled

in the art and include, for example, reactions such as nucleophilic or electrophilic substitution
reactions, transition metal-mediated coupling reactions (for example the Suzuki or Heck reaction),
oxidation, reduction, hydrogenation, alkylation, acylation, amination, hydroxylation, etherification,

10 esterification, ether cleavage and hydrolysis, formation of nitriles, carboxamides, sulfonamides,
carbamates and ureas, and the introduction and removal of temporary protective groups [cf. also

the preparation of the Working Examples described in detail in the Experimental Part below].

The intermediates of the formula (XXXVI) can be prepared in a simple manner by base-induced
alkylation of the 5-aryl-1,2,4-triazol-3-ones of the formula (II) with haloacetic esters of the formula

15 (XLVID); the corresponding carboxylic acids of the formula (XXV) can be obtained by subsequent
ester hydrolysis (see Scheme 11):
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Alternatively, the compounds of the formula (XXXVI) can also be prepared from N-{(alkoxy-

carbonyl)arylthioamides of the formula (XLIX), which are known from the literature [see, for

5 example, M. Arnswald, W.P. Neumann, J. Org. Chem. 38 (25), 7022-7028 (1993); E.P.
Papadopoulos, J. Org. Chem. 41 (6), 962-965 (1976)], by reaction with hydrazinoacetic esters of
the formula (XL VIII) and subsequent alkylation at N-4 of the triazolone (L) (Scheme 12):

Scheme 12
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10  Separation of the compounds according to the invention into the corresponding enantiomers and/or

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

individual intermediates, as listed above, which are then reacted further in separated form in

accordance with the above-described process steps. Such a separation of the stereoisomers can be

carried out by conventional methods known to the person skilled in the art. Preference is given to

15  using chromatographic methods, in particular HPLC chromatography on an achiral or chiral phase.
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The compounds of the formulae (IV), (VI), (VII), (IX), (XII), (XIV}, (XV), (XV]), (XVIII}, (XX),

(XXIID), (XXVI), (XXXTI), (XXXIV), (XXXVIID, (XXXIX), (XL, (XLV), (XLVI), (XLVID
and (XLIX) are either commercially available or described as such in the literature, or they can be
prepared in a manner obvious to the person skilled in the art analogously to the methods published
5  in the literature. Numerous detailed procedures and literature references for preparing the starting
materials can also be found in the Experimental Part in the section on the preparation of the

starting materials and intermediates.

The compounds according to the invention possess valuable pharmacological properties and can be
used for the prevention and/or treatment of various diseases and disease-induced states in humans

10  and animals.

The compounds according to the invention are potent selective V1a, V2 or dual V1a/V2 receptor
antagonists, which inhibit vasopressin activity in vitro and in vivo. In addition, the compounds

according to the invention are also suitable as antagonists at the related oxytocin receptor.

The compounds according to the invention are particularly suitable for the prophylaxis and/or
15  treatment of cardiovascular diseases. In this connection, the following may for example and
preferably be mentioned as target indications: acute and chronic heart failure, arterial
hypertension, coronary heart disease, stable and unstable angina pectoris, myocardial ischemia,
myocardial infarction, shock, arteriosclerosis, atrial and ventricular arrhythmias, transitory and
ischemic attacks, stroke, inflammatory cardiovascular diseases, peripheral and cardiac vascular
20  diseases, peripheral circulation disorders, arterial pulmonary hypertension, spasms of the coronary
arteries and peripheral arteries, thromboses, thromboembolic diseases, edema formation such as
for example pulmonary edema, cerebral edema, renal edema or heart failure-rclated edema, and
restenoses for example after thrombolysis treatments, percutaneous-transluminal angioplasties

(PTA), transluminal coronary angioplasties (PTCA), heart transplants and bypass operations.

25 In the sense of the present invention, the term heart failure also includes more specific or related
discase forms such as right heart failure, left heart failure, global insufficiency, ischemic
cardiomyopathy, dilatative cardiomyopathy, congenital heart defects, heart valve defects, heart
failure with heart valve defects, mitral valve stenosis, mitral valve insufficiency, aortic valve
stenosis, aortic valve insufficiency, tricuspidal stenosis, tricuspidal insufficiency, pulmonary valve

30  stenosis, pulmonary valve insufficiency, combined heart valve defects, heart muscle inflammation
(myocarditis), chronic myocarditis, acute myocarditis, viral myocarditis, diabetic heart failure,
alcohol-toxic cardiomyopathy, cardiac storage diseases, diastolic heart failure and systolic heart

failure.
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Furthermore, the compounds according to the invention are suitable for use as a diuretic for the
treatment of edemas and in electrotyte disorders, in particular in hypervolemic and euvolemic

hypenatremia.

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

5  polycystic kidney disease (PCKD) and the syndrome of inadequate ADH secretion (SIADH).

In addition, the compounds according to the invention can be used for the prophylaxis and/or
treatment of liver cirrhosis, ascites, diabetes mellitus and diabetic complications such as for
example neuropathy and nephropathy, acute and chronic kidney failure and chronic renal

insufficiency.

10 Further, the compounds according to the invention are suitable for the prophylaxis and/or
treatment of central nervous disorders such as anxiety states and depression, of glaucoma and of

cancer, in particular of pulmonary tumors.

Furthermore, the compounds according to the invention can be used for the prophylaxis and/or
treatment of inflammatory diseases, asthmatic diseases, chronic-obstructive respiratory tract
15  diseases (COPD), pain conditions, prostatic hypertrophy, incontinence, bladder inflammation,
hyperactive bladder, diseases of the adrenals such as for example pheochromocytoma and adrenal
apoplexy, diseases of the intestine such as for example Crohn’s disease and diarrhea, or of

menstrual disorders such as for example dysmenorrhea or of endometriosis.

By virtue of their activity profile, the compounds according to the invention are particularly
20  suitable for the treatment and/or prophylaxis of acute and chronic heart failure, hypervolemic and
euvolemic hyponatremia, liver cirrhosis, ascites, edemas, and the syndrome of inadequate ADH

secretion (SIADH).

A further object of the present invention is the use of the compounds according to the invention for

the treatment and/or prophylaxis of diseases, in particular of the diseases mentioned above.

25 A further object of the present invention is the use of the compounds according to the invention for
the production of a medicament for the treatment and/or prophylaxis of diseases, in particular of

the diseases mentioned above.

A further object of the present invention is the use of the compounds according to the invention in
a method for the treatment and/or prophylaxis of diseases, in particular of the diseases mentioned

30 above.
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Experi ment g.ptl\péplgstqgée;wtable fort is, the following may for example and preferably be mentioned:

e organic nitrates and NO donors, such as for example sodium nitroprusside, nitroglycerine,

10 isosorbide mononitrate, isosorbide dinitrate, molsidomine or SIN-1, and inhalational NO;
e diuretics, in particular loop diuretics and thiazides and thiazide-like diuretics;

¢ positive-inotropically active compounds, such as for example cardiac glycosides (digoxin), and
beta-adrenergic and dopaminergic agonists such as isoproterenol, adrenalin, noradrenalin,

dopamine and dobutamine;

15 o compounds which inhibit the degradation of cyclic guanosine monophosphate (cGMP) and/or
cyclic adenosine monophosphate (cAMP), such as for example inhibitors of phosphodiesterases
(PDE) 1, 2, 3, 4 and/or 5, in particular PDE 5 inhibitors such as sildenafil, vardenafil and

tadalafil, and PDE 3 inhibitors such as amrinone and milrinone;

o natriuretic peptides such as for example “atrial natriuretic peptide” (ANP, anaritide), “B-type
20 natriuretic peptide” or “brain natriuretic peptide” (BNP, nesiritide), "C-type natriuretic peptide"
(CNP) and urodilatin;

e calcium sensitizers, such as for example and preferably levosimendan;

e NO- and heme-independent activators of guanylate cyclase, such as in particular cinaciguat and
also the compounds described in WO 01/19355, WO 01/19776, WO 01/19778, WO 01/19780,
25 WO 02/070462 and WO 02/070510;

¢ NO-independent, but heme-dependent stimulators of guanylate cyclase, such as in particular
riociguat and also the compounds described in WO 00/06568, WO 00/06569, WO 02/42301
and WO 03/095451;

¢ inhibitors of human neutrophil elastase (HNE), such as for example sivelestat or DX-890
30 (reltran);
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12 NH I I Hgé!nt Mﬁ%ar‘tﬂﬂcﬁ{k&l acgon for example and preferably from the group of the thrombo-

cyte aggregation inhibitors, anticoagulants or profibrinolytic substances;

» blood pressure-lowering active substances, for example and preferably from the group of the
calcium antagonists, angiotensin AJl antagonists, ACE inhibitors, vasopeptidase inhibitors,
inhibitors of neutral endopeptidase, endothelin antagonists, renin inhibitors, alpha-receptor

10 blockers, beta-receptor blockers, mineralocorticoid receptor antagonists and rho-kinase

inhibitors; and/or

* active substances modifying the fat metabolism, for example and preferably from the group of
the thyroid receptor agonists, cholesterol synthesis inhibitors such as for example and
preferably HMG-CoA reductase or squalene synthesis inhibitors, ACAT inhibitors, CETP

15 inhibitors, MTP inhibitors, PPAR-alpha, PPAR-gamma and/or PPAR-delta agonists, cholesterol
absorption inhibitors, lipase inhibitors, polymeric gallic acid adsorbers, gallic acid reabsorption

inhibitors and lipoprotein(a) antagonists.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a diuretic, such as for example and preferably furosemide,
20  bumetanide, torsemide, bendroflumethiazide, chlorothiazide, hydrochlorothiazide,
hydroflumethiazide, methyclothiazide, polythiazide, trichloromethiazide, chlorothalidone,
indapamide, metolazone, quinethazone, acetazolamide, dichlorophenamide, methazolamide,

glycerine, isosorbide, mannitol, amiloride or triamterene.

Agents with antithrombotic action are understood preferably to mean compounds from the group

25  of the thrombocyte aggregation inhibitors, anticoagulants or profibrinolytic substances.

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

preferably aspirin, clopidogrel, ticlopidine or dipyridamole.

In a preferred embodiment of the invention, the compounds according to the invention are
30  administered in combination with a thrombin inhibitor, such as for example and preferably ximela-

gatran, melagatran, dabigatran, bivalirudin or clexane.
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In a preferred embodiment of the invention, the compounds according to the invention are

5  administered in combination with a factor Xa inhibitor, such as for example and preferably riva-
roxaban, DU-176b, apixaban, otamixaban, fidexaban, razaxaban, fondaparinux, idraparinux, PMD-
3112, YM-150, KFA-1982, EMD-503982, MCM-17, MLN-1021, DX 9065a, DPC 906, JTV 803,
SSR-126512 or SSR-128428.

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

10 administered in combination with heparin or a low molecular weight (LMW) heparin derivative.

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

coumarin.

Blood pressure-lowering agents are understood preferably to mean compounds from the group of
15  the calcium antagonists, angiotensin All antagonists, ACE inhibitors, vasopeptidase inhibitors,
inhibitors of neutral endopeptidase, endothelin antagonists, renin inhibitors, alpha-receptor
blockers, beta-receptor blockers, mineralocorticoid receptor antagonists, rho-kinase inhibitors and

diuretics.

In a preferred embodiment of the invention, the compounds according to the invention are
20  administered in combination with a calcium antagonist, such as for example and preferably nife-

dipine, amlodipine, verapamil or diltiazem.

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

preferably losartan, candesartan, valsartan, telmisartan or embusartan.

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

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

In a preferred embodiment of the invention, the compounds according to the inveution are
administered in combination with a vasopeptidase inhibitor or inhibitor of neutral endopeptidase

30  (NEP), such as for example and preferably omapatrilat or AVE-7688.
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30  administered in combination with a thyroid receptor agonist, such as for example and preferably

D-thyroxine, 3,5,3"-triiodothyronine (T3), CGS 23425 or axitirome (CGS 26214).
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particul ar a@ﬁnnﬁmcadiins&aﬁ)ﬁﬁn&emth @@Q@Aabﬁmemﬁaﬁhfau FerMREmBIBjafE pre@kablynrasi-
present invention is _the use of the conpounds according to the invention

for thelOr geibe fredprngfe, RagiEybe aifusimide o7 SN T r eat nent and/ or prophyl axi s of
di seases, in particular of the diseases nentioned above. A further object

of the preggnt plefviedtdn®adinfent BE théSRvéhtiod, e CRMPOLIAS hcedify @b ML frRedtRE are
invention in a method for the treatment and/or prophyl axi s of diseases, in

particul ar A@mIniyRIedji% sqawEafiem it nay MiFaeiitor, Wt {1 eample. il preferably

- PCT/ EP20114,0R24i8d pivd- gmtolggerR_ggngpgrmlgbe present invention i's a nethod
for the trea nt and/ or proophyl axi s of diseases, in particular of the

di seases nentioned above, with the use of an effective quantity of at |east

one of t he lednpslamad cmbedimenhgf ths wHEtPhy BAtGOBROUNTR AceskpD hd HYewioRi Ay to
the i nvgnt i Qi £aleR HRERaRInAR LIPAH oGS %J ki ae§g%ﬂ{sb’ sdcﬂ a6 RITRLAAGd 2R pitlBoly Pio-

ot her active substances. A fiirther ct of the present i nveRtion afe
medi canment slitgrenetor eesiglitizoncat | east one of the conpounds according to the
i nvention and one or nore other active substances, in particular for the

treatnment gpdy ?fefe%&’%%'oélﬁeﬁt of ¢ ﬁehﬁvgﬁlgﬁa&gscoﬁﬁgﬁﬂdgrﬁ@% (?ﬂ? OYE thehventi on are

conbi nation active substances suitabl for this ['OW ng may
exanpl e andtdmmﬂ’fféuhinloynb@an@nmtlomém deltaapanist, sichras fasxample NO M@fn@bb{ G\é’uch

as for exang ﬁG%?%AbeﬁotéﬁOpr usside, nitroglycerine, 10isosorbide

nononitrate, 1sosor initrate, nolsidomne or SIN-1, and inhal ati onal

NGO, diuretics, in particular |oop diuretics and thiazides and
t hi azi d#- | ilker gictered jegbodiment of the invention, the compounds according to the invention are

administered in combination with a cholesterol absorption inhibitor, such as for example and

preferably ezetimibe, tiqueside or pamaqueside.

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

administered in combination with a lipase inhibitor, such as for example and preferably orlistat.

25 In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a polymeric gallic acid adsorber, such as for example and

preferably cholestyramine, colestipol, colesolvam, cholestagel or colestimide.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a gallic acid reabsorption inhibitor, such as for example and

30  preferably ASBT (= IBAT) inhibitors such as for example AZD-7806, S-8921, AK-105, BARI-
1741, SC-435 or SC-635.



positive-inotropically active conpounds, such as for exanple cardi ac

gl ycosi des WO axiod322 and bet a- adr ener gi-dland dopam ner gi c PEQER215032AT8h as
i soproterenol, adrenalin, noradrenalin, dopam ne and dobutam ne; 15
conpounds Vlbli o breifem:laii kembotlifrentd ef) tieed aivermion,0fhe Ccyvepbandg L orading o NN dphaphat e
(cGwP) and/ C ad nosi ne 0S uch as for ex

b b ¢ or o GG RATERe B S S (BRSPS siatgrish st uipls o SRR 5
PDE 5 i nhi kjeinoitgnstatdumaeClIsliob e afcolinic ¥ad.denafi | and tadal afil, and PDE 3
i nhibitors such as anrinone and mlrinone; natriuretic pepti des such as
for exanple, . riuretic peptide" (ANP, anarjtide), "B-type

20nat | uf et SELATEROr e P HIGIDT 18 rieamsh bR ot gk 1B Foreupd
" G-t ype shatacédifiiag tdltheeﬂtehﬂ(ﬁl" ublaNProgathelr wHtpdhd Gt mBre inerf; AbLtokiE, SRMGhdeLEARNS,

such as for e and preferably_ |eyosjnen NO and hene-i ndependent
activators SB‘F%@%‘&F@“ I“é%’g‘ere%{f&hth%fofeﬁa‘gﬁ‘t“PPst?Erl ar cinaciguat and al so

t he conpounds described in WO 01/19355, WO 01/19776, WO 01/19778, WO

01/ 19780, %@Qo@ﬁéﬁﬁ@é&grdﬁ{yio\f@ 2060 2dDact s%@nhﬂiﬂ@ﬁﬁﬂ}’dlemﬁallybﬂér this purpose,
hene- dependent st nul ators of uag}gl ate cyclase, such as in particular

ri oci guat 4R SANSHE edRINEERdolInE Su Eec?liuﬁ’éﬂ eh BpgorerBEy 9\6‘6@/ pyEHYel Wo

02/ 42301 awn\(&a@?)/ngs%ﬁ%ﬂhngumn hlh@lat muscapfreama&nﬁe Utdneithdl, BIrAstaRE of IhE)
such as for exanple sivelestat or 890 30(re|tran) WO 2011/ 104322- 37

- PCT/ EP$01 IPWS207 @3 an Elgsd ot nhi b| t| ng the signal transduction cascade,
such as for exanple tyrosine kinase inhibitors, in particular sorafenib,

imatinib, gef 'tﬁeb@éd?mﬁ&ﬂatl%ﬁ lr&késnihl?? comﬁﬁlﬂ@sodé@&ﬁmg@é {ndenehit dahGe 8MREIHANred in
met abol i smof the heart, such as for exanpl e and preferably etomoxir,

di chl or oacet#abde adrminigifation SO tri et azi di ne; 5 agents with antithr ombot i ¢
action, for exanple and preferably fromthe group of the thronmbo- cyte

aggr egat i Orrok R RlitnHiSratiG) taldR ARG AN Fo?m® whiRih O hBfoh LML E 18 HRSEADGE fre art,
bl ood pressure-|owering active substances, for exanple and preferably from

the gr oup ofleasing thapammndmicagdingde she lawgn@t epiiihandar i A repgeied spasnerAwhich
i nhi bi t co@RiORE PdnfiRss! mabllain%o{b;sg[hgrlgmngi)ﬁ Of Srfauleuidad: ARAARRAtidAase;

endot he |n antagonls , reninin pha-recept or
dissolved form, such as for example tablets (uncoated or coated tablets for example with gastric

juice-resistant or delayed dissolution or insoluble coatings, which control the release of the
compound according to the invention), tablets rapidly disintegrating in the oral cavity or
films/wafers, films/lyophilisates, capsules (for example hard or soft gelatine capsules), sugar-
20 coated tablets, granules, pellets, powders, emulsions, suspensions, aerosols or solutions are

suitable.

Parenteral administration can be effected by omitting an absorption step (e.g. intravenous, intra-
arterial, intracardial, intraspinal or intralumbar administration} or by involving absorption (e.g.
intra-muscular, subcutaneous, intracutaneous, percutaneous or intraperitoneal administration).
25  Suitable administration forms for parenteral administration include injection and infusion

preparations in the form of solutions, suspensions, emulsions, lyophilisates or sterile powders.

For the other admunistration routes, for example inhalation formulations (including powder
inhalers and nebulizers), nasal drops, solutions or sprays, tablets for lingual, sublingual or buccal
administration, tablets, films/wafers or capsules, suppositories, oral or ophthalmic preparations,
30 vaginal capsules, aqueous suspensions (lotions, shakable mixtures), lipophilic suspensions,
ointments, creams, transdermal therapeutic systems (e.g. plasters), milk, pastes, foams, dusting

powders, implants or stents are suitable,

Oral or parenteral administration, in particular oral and intravenous administration, are preferred.



10 bl ockers, beta-receptor blockers, rnineralocorticoid receptor

ant agoni st svard11/@322 nase i nhi bitors; add@dfor active subsPENERMMDASATEI ng
the fat netabolism for exanple and preferably fromthe group of the
thyroid r edﬂhptcﬁmpcagdﬂicsbﬁlmgcth dledsteatial canyhatcheetted inndihbistated admindstratien fbﬁfls

exanpl e an r M5 CoA r.educt ase .or_sgual. ynt hesr s, i nhibit
ACAT 1 i b 1560 S ested & imet GG PP Y TRIOE ctiBy Ger B phmicentcal
PPAR- ganma SBiRble0 BRBAR: ARl §o2 adilitdieh ShudeC Mh@‘st(ﬁfroéxaﬁhbl‘éomﬂiroc@ﬁtalﬂ{hlal i,

| i pase inhibitors ric gallic. acid sor allic acid
by bt 1 ST S P DR I St s PR Sifires o dismgrpg or
enbodi mant vaktidehi@ert BN dxh@Ple sbmemcaearawwﬁme P65 SyddBEar aeatter)ebmdwseamrle@ﬂmﬁé e
adm ni stered in conbrnatron with a diuretic, such as for_exanple _and

pr ef er abl y PPLViEEYTpliflone), syntistifeand Mameal Robracsh{fae exasamiel ra@flmﬂ%eﬁti*hﬂészsd@ g
chl or ot hi azph@&idA%AnLec R e Akhthag Ia%rblbx&ia)ot:bluﬁﬁrs he. gzrnG%am@%rgmeﬁds%éﬁ aziode,

pol ythiazide, trichloronethiazide, chlorothalidone apamn de, metol azone,
qui net hazor?éamld%E?IaQ’@‘ﬂﬁé}ﬁI@éla"@F@Mob@%ﬁ‘e?%ﬂﬂrsde met hazol ani de, gl yceri ne,
i sosorbide, mannitol, am loride or trianterene. Agents with

anti t hr onbqp, b&eA¢ ith Ahidk riRe raheod E’ﬂéﬁ’tfeﬁf &91{15{13&&?10%5 E&HE&MHQ&vaHa@éBuE he
group 25 of the thronbocyte ag gre a ion inhibitors, anticoagulants or

profi brlOnoIf9t1417@1m§i§bﬂltaaﬂ@fés)f abayt B0Rk teflémpadee, eqﬁ‘fwﬂmtlt%ql to  ang/kp ey iwsight. t he
conpounds i h a
b ombocyt & Saysntishichy e WREEL WAL BT hEhE e SRR DIT I Ak
aspirin, clapndegsedcially prefasgily?. rh@o Hrmgfkg)lwdyd@rghr e. In a preferred

embodi ment of the invention, the conpounds according to the invention are
30 admi ni st | Qo

exanpl e an pr ef légrgaﬁmogl% %&f‘t’“ﬁ%%? ({]g at rf’gtcr)f{.l @Qh&hglﬁﬁles&%hﬁ%y %gqermrﬁ& @’ or
cl exane. \h@dﬂﬁfsﬂgni(hﬂmst%m P@F¢, Emiﬁi_ﬁm:il%@ma% fonthg aptle%f substenbee nigui ofethe  of
t he inv nti_on o o] n ni.stered in
conbi na | ot I?ﬂh{ahg ar@ n?#éiVr thIRF lget;}d%mlgﬁatwn Yﬁgrﬂlée)ci%a “?é“ sén% Ca&rseté Sfbl y
tirofi ban de saficiext msabanagenwah prsseftleamrtmjafemMGjmmamUmoquamthyg wln}eemtothang:asemtee

conpounds a rdrn i nventi n are ter in co 0

W th af aceBEaRpR i bmbbe <SHHERed, B g Peas & SR pE Peseh pRP U R pt B,
DU- 176b, apid¥isdbdito dﬁ;ﬁc&rthesahﬁmevémriedﬁmlaaa] adbimseratidna fhrodghod algataly NUX,

i draparinux, PVMD3112, YM 150, ICFA—1982, EMD- 503982, N(m417 M.N- 1021, DX
9065a, DPC _906,.. JTV 803,. SSR-1 or SSR428428. ref. erred
enbodi nent TPHowing PEastiFad (Frarpples g"ﬁzf SIEEEg- dTl'f?gmf"%mf’ﬁés B?fvlérﬁlt“f ot BF e
10 adm mi stersifgled. n conbi nation with heparin or a | ow nol ecul ar wei ght (LMWA
heparin derivative. In a preferred embodi nent of the invention, the

conmpounds ording.to . the .invention ar stered in conbination wth a
VAN K TS Bl se ith e GR R ATt D o SR b CUTRE T PR By

pressur e- | avgdtt, I’}ﬁrtﬁ&e pass By Keighlaidsobest riRf nabh YatibOarBdRcea fAUARENIEO M
the group of 15 the cal ci.um antagoni sts,  angi otensin AT! antagonists, ACE

i nhibitors ab%é‘ﬁb‘@’é‘ﬂ?@é@@“?%ﬁﬂﬁf@r’@e MRIMRS or s of neutral endopept i dase,
endot hel i n antagoni sts, renin inhibitors, al pha-receptor bl ockers,

bet a-receptor bl ockers, mneral ocorticoi d receptor antagonists, r ho-I ci nase
i nhibitors and diuretics. In a preferred enbodi nrent of the invention, the
conpounds according to the invention are 20 adm nistered in conbination

wi th a cal cium antagoni st, such as for exanple and preferably nifedipine,
am odi pi ne, verapam | or diltiazem



In a preferred enbodi nent of the invention, the conpounds according to the
i nvention ave 20tihigd3zzered in conbinatied3wi th an angi ot enBCR/EX2011/052781

ant agoni st, such as for exanple and preferably | osartan, candesartan,

val sartan, A.ehnigxampks or enbusartan. 25In a preferred enbodi ment of the

i nvention, the conpounds according to the invention are admnistered in
conmbi nation wth an ACE inhibitor, such as for exanple and preferably

enal april, MMi |, ratnipril, delapril, fosinopril,

qui nopril, perindopril or trandopril. In a preferred enbodi ment of the

i nvention, Ache conpounddstypccording to the invention are admnistered in
conbi nation wWith a vasgppeptidase.inhibitor. or inhibitor of neutral

endopept i da“slﬁkso (NEP)?B?EW' 3 e?‘éﬂflgmé’ﬁ%ﬁl?ﬁfﬂg and preferably omapatrilat or
AVE-7688. AN® 2011/ 1044@4- 39 - PCT/ EP2011/ 052781 In a preferred enbodi nent
of the invention, the conpounds according to the invention are adm nistered
in conbi natd%n with an’e’é'gg@f‘}‘ﬁ?f °AYlant agoni st, such as for exanpl e and
preferabl y ggosent an, degupentan, anmbrisentan or sitaxsentan. In a
preferred enbodi nent of the invention, the conpounds according to the

i nvention &le 5 adni nthsmispliguizaior 6 Nation with a renin inhibitor, such
as for exampiie and prefipbadpkyical ibSkdtioh @R MSJPP- 600 or SPP-800. In a
preferred enbodi ment of the invention, the conpounds according to the

i nventi on &MEadmi ni st bP-dinathexydkP nati on with an al pha-1 receptor bl ocker,
such as fompygyanpl e ang xoggtqialymREeazosin. 10 In a preferred enmbodi ment
of the invention, the c’orrpoundls according to the invention are adm ni stered
i n combi natiMBOwi t h a deetyrssbeidor bl ocker, such as for exanple and
preferably pr anol ol ,, at - 1 Od7 .1, 0. ol ,

oxpr enol ol ,]ﬂ)cgnbut ol oIP,Vr &%J‘r?‘g%%lf‘%ﬂ%}t”%?e %ﬁfg%?%f%nged@{dgﬁrcﬁﬂﬁ%epi ndol ol ,

car azal ol , esot al ol , ne¢treprontenk gxdsest axol ol , celi prol ol, bisoprolol,

carteol ol , esnolol, | at%ﬁt alc?e!té carvedil ol , adaprolol, |andiolol, nebivolol,
epanol ol o uci ndol ol © yll_gfn a preferred enbodi nrent of the invention, the
conpounds aqcor di ng t cequheleht®yenti on are adm ni stered in conbination with a
m ner al ocortl coi d receptor ant.agoni st, ch as for exanple and preferably
spi ronol actEg[]e, epl ereﬁ%cﬁr&sm@’dﬂﬁéﬂ](?ﬁzmﬁéﬁpot assi um canr enoat e. In a
preferred ambydrdi nent Ofasthembiopepliy-@ipled hessepsgaomags according to the
invention are adm ni sterecgei n conbi nation with a rho-Icinase inhibitor,
such as for' exanpl e anla’“f)(F ferably fasu 20 dil, Y-27632, SLx-2119,

BF- 66851, BER166852, BFgde3, 1(1-23095 or BA-1049. Fat

met abol i sm nodi fyi ng agents are understood preferably to nean conpounds
fromthe grtéBt of the XnHi-bereesFiszole ygrads d recept or agoni sts,

chol esterol t hesi s f;phbRihRr Pl se or squal ene

synt hesi s ianﬁ%dt;i tors, 1,1161\%2%'1@%5%%? lﬁlg]?%%gbnﬁﬁggkﬁihl bi Iglgfrgéél?ﬁ%PAR- al pha,
PPARgamma &Ael-or PPAR-¢afenttatgdoni sts, chol esterol absorption inhibitors,

pol ymeric icC acid alld L rption inhibitors,

| i pase i nhi El\i;ﬂ'i'/fgrs and | po%]?(gr{?az(?g?]%pg?%gml%g%%igg%eél?&%?i&a preferred enbodi nent
of the invd®Aon, the kibrepolisesopytrendali ng to the i nvention are administered
i n conbi natyi. i th a CETP .00 bi : ch as for exanple and preferably
torcetrapi bL,lﬁlgIggcetrap%ﬁﬁaﬂﬁg@%%%&g,z AY 60-5521 or CETP-vacci ne

(CETi -1). mihn a pref emmegt(nbodi mrent of the invention, the conpounds
accordi ng Ebg the invention ar e Q adm nistered in conmbination with a
thyroid red®btor agoni 2 RGHAMEY for exanple and preferably D-thyroxine,
3,5, 3" -triiMUBEhyr oni neethl3+-biEBSeti8425 or axitirone (CGS 26214). WO
2011/ 10432%\-]1&3 - PCT/ EP2011/ 052781

nuclear magnetic resonance spectrometry

OAc acetate

r para

Ph phenyl

PyBOP benzotriazol-1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate
quant. quantitative (yield)

rac racemic / racemate



In a preferred enbodi mrent of the invention, the conpounds according to the
i nventi on aW@ dKif332ered in conbinati oA4with an HVG CoA PediR283H052781
inhibitor fromthe class of the statins, such as for exanple and preferably
| ovast at i n,RIsi nvast at i womperepezatrat i n, fl uvastatin, atorvastatin,

rosuvastatigpy or pi tava{%{eﬂﬁélﬂhméqupHﬁL@f eferred enbodl ment of the invention,

t he conpounds according to t nvention are adm ni stered in conbination
with a squéIrH:ﬁe synt hetsirghydmifitiyi t or, such as for exanple and preferably
BMS- 188494 AK- 475. referred enbodi nent of the invention, the
conpounds accor di ng tomt“ﬁthylp%r\%/hé’g n:%og are adm nistered in conbination with
an ACAT i nHii tor, sucmitraeolétcspeceoomn'qnjfe and preferably avasi 10 m be,

mel i nam de, ,pacti m be, (ﬁ u0|1m b@) or %NP 797. In a preferred enbodi ment of
the inventibh, the conBoURHEWEESFarHT Y the invention are administered in
conbi nation wwth an M'!' inhibitor, such as for exanple and preferably

i nplitapide, BMs-201038, R-103757 or JTT-130. In a preferred enbodi nent
of the inv cqQrpounds acordlngtothelnventlon are 15

adm ni ster Mﬂgfﬁ (v‘oHEFlh—a—PPAR-gamm agoni st, such as for exanple
and preferably pioglitazone or rosiglitazone. In a pr ef erred enbodi nent of
t he i nvent iMé&hod h@.(eBpounds according to the invention are admnistered in
conmbi nation with a PPAR-delta agonist, such as for exanple and preferabl y
GW01516 or, BAY 68- 5042 0 1n ed _enb me ) the
o SR To P 1% R S St Sl S0, At TRl .
chol est &r ol Phahs@npt Sﬁi@rgll R MARRP K0BIMasurl Q0 néx & Ahe; mstdleppmfeear ahldfwater

rvent | on, W8 Bk Ge NRBRRGH Py e REPS R Lipd BroRRES S Hl OB et

combi nat i orfoMhib Reid dradié@®0.0 Bl Hd% A - 6.4Gkn 86%f AL 8RRl %; ﬁﬂd 43@ RAEL5A0A v
orlistat. 25ln a Breferred enbodi ment of the invention, the conpounds

accor di ng t4Plmia PhAsilongatent Bl minPrans $ECel Vidstesenm 2 Haamon with a pol yneric
gallic acid adsorber, such as for exanple and preferably chol estyran ne,

col esti pol ,Mgtgg,@glcyﬁ@; chol estagel or colestimde. In a preferred

enbodi ment "of the 1nvention, the conpounds according to the invention are
adm nistered in conbination with a gallic acid reabsorption inhibitor, such

as for Exarpitemsp l\@eroma&sr Qraitsp stafris(wrtlsm)c PailangiSeriss! 190 pplugn:f Hherm
exanpl e AZRrz808 GOPTSYL 20 mi 4 Bn; AL Jifdd A: PEoABaef o §gﬂ@§§)% stwagth formic
2011/ 104322 1 PCT/ 2011/ 052781 1n a preferred enbodi nent  of

i nventi on, athem@btﬂmahamlé bt efacdionigile 6 & éﬂpﬁ@%ﬁr@mﬂafoémadﬁaﬁhmdleme@w inHn
combi nati o t i tein oNi S m ﬁ‘h

pr ef er abl ynlo\g%cjgﬁg%g ngg?@?um (éﬁﬁ%%ggﬁ%o :ig?oé’ aglIO .ra%)ﬁ' uﬁnﬁggs.oo
obj ect of trhie 1p0% e ten HIVENflow mtaZenlmid] Cddemdt®nvtilidcim.cont ai n at | east one
conmpound 5according to the invention, usually together with one or nore

i nert, pjon-ﬁdgtﬁ‘i)& (L@ﬁggaceuti cally

Instrument: Micromass QuattroPremier with Waters UPLC Acquity; column: Thermo Hypersil

GOLD 1.9p 50 mm x 1 mm; mobile phase A: 1 1 of water + 0.5 ml of 50% strength formic acid,

mobile phase B: 11 of acetonitrile + 0.5 ml of 50% strength formic acid; gradient: 0.0 min 90% A

— 0.1 min 90% A — 1.5 min 10% A — 2.2 min 10% A; flow rate: 0.33 ml/min; oven: 50°C; UV
20  detection: 210 nm.

Method 4 (LC/MS):

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

50 mm x 1 mm; mobile phase A: 11 of water + 0.25 ml of 99% strength formic acid, mobile phase

B: 11 of acetonitrile + 0.25 ml of 99% strength formic acid; gradient: 0.0 min 90% A — 1.2 min
25 5% A — 2.0 min 5% A; flow rate: 0.40 ml/min; oven: 50°C; UV detection: 210-400 nm.



sui tabl e auxilaries, and the use thereof for the aforesaid purposes. The
conpounds MOFHVHARY the i nvention candct systemical |y BREMH20LLORATBY.
For this purpose, they can be adm nistered in a suitable nmanner, such as
for exanpl Méihod Wb CMEY: parenteral, pul nonary, nasal, sublingual, lingual,
buccal, rectal, dermal, transdermal, conjunctival or otic 10routes or as an

i mpl ant or \g§ ﬁﬂ@@%b@gﬁ@gm ﬁi)iétiﬁs?rﬂméﬂlf%p%.s 1pt116o g&r@;%vm%%ﬂu ng

to the invention can be nistered in suitabl’'e adm nistratio rms. For
oral adm niPseramenenGemighd i3 Gmmex 3.thmfn mabilegiasehAf Ui twaten +dccol afiSAY strengthe
state of t al ' t $ r-dj i.nvant | .
rapi dly andra s ZRLEERR0R! [FoRRERAURE p3SR A0l Rl BTG 00
accordi g tnin®b% A rY2EminA% A eF ¥.8thah bYene —ahd hon 5%y 2ed0.andi o ml/min —

di ssol ved 0 ch for exanpl e | et,s, (uncoated or coated tablets,
for exanpl QW(EEE’(‘?? g %F@E‘lrﬂqg‘é‘?ns%@ﬁt Ggrde'%%tfoéﬁl Yissol ution or

i nsol ubl e coatings, which control the rel ease of the conpound according to

t he i nvent iM¢ihod d @0VMBE rapidly disintegrating in the oral cavity or
films/wafers, filns/lyophilisates, capsules (for exanple hard or soft

gelatine c ul es ugar.-, 20c0 t abl et ranul ellets, wder s,
it si ons, BeAERLrYREL HarBearanae irtrronet e pa B B nA sl
adni ni st rafﬂheﬁnfﬂypefhﬂ GifR 6L 20l miyx mﬁilﬂ;trr:lolblge ptias@lsDI ﬁtwa.t)eﬁ] +9) 2l t(fSlo% strength
intravenous, i.nfra- arterial, [ntracargdial, intraspinal or jntral ugbar
i i < sty so5h T At B hbOL SRt A5G SOk DAt sdent 00
subcut aneoygin 100%ACHBANGRAUDY, RELAM REPME A0L> h MtrhiaNO0Y:tORRY rate 2.5 ml/min);
adm ni stration). 25Suitable adm nistration forns for parenteral

admi ni st r atove of 16 flgyaaterd BéminpH Vadsiction K1 8m preparations in the form of
sol utions, suspensions, enulsions, |lyophilisates or sterile powders. For
t he ot her qqa;ggﬁﬁmg?n routes, for exanple inhalation fornulations

(i ncludi ng powder 1nhalers and nebulizers), nasal drops, solutions or
sprays, tablets for lingual, sublingual or buccal adm nistration, tablets,

Fi | ns/ waf erdS dRstREBRUYES  Msinmass iZQo BRI srament iyrsh Y 4iers fillianse P aofuams
15  Phenomenex Synergi 2y Hydro-RP Mercury 20 mm x 4 mm; mobile phase A: 1 1 of water + 0.5 ml

of 50% strength formic acid, mobile phase B: 1 1 of acetonitrile + 0.5 ml of 50% strength formic
acid; gradient: 0.0 min 0% A — 2.5 min 30% A — 3.0 min 5% A — 4.5 min 5% A, flow rate: 0.0
min 1 ml/min — 2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; UV detection: 210 nm.

Method 8 (LC/MS):

20  Instrument: Micromass Platform LCZ with HPLC Agilent Series 1100; column: Thermo Hypersil
GOLD 3u 20 mm x 4 mm; mobile phase A: 1 1 of water + 0.5 ml of 50% strength formic acid,
mobile phase B: 1 1 of acetonitrile + 0.5 ml of 50% strength formic acid; gradient: 0.0 min 100% A
— 0.2 min 100% A — 2.9 min 30% A — 3.1 min 10% A — 5.5 min 10% A; flow rate: 0.8
ml/min; oven: 50°C; UV detection: 210 nm.

25  Method 9 (LC/MS):

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

Monolithic C18, 100 mm x 3 mm; mobile phase A: 11 of water + 0.5 ml of 50% strength formic

acid, mobile phase B: 1 1 of acetonitrile + 0.5 ml of 50% strength formic acid; gradient: 0.0 min

90% A — 2 min 65% A — 4.5 min 5% A — 6 min 5% A; flow rate: 2 ml/min; oven: 40°C; UV
30  detection: 208-400 nm.



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

| i pophi | i c WO20¢1¥a04322, oi ntments, creamgp-transder mal thePaIER2081/85298ENE
(e.g. plasters), mlk, pastes, foans, dusting powders, inplants or stents
are suit ablMethdd HI(LGMPar ent eral admi nistration, in particular oral and
intravenous adm nistration, are preferred. WD 2011/104322-42

- PCT/ EP2011/ 052781 The co un a ding to the inaventiqgn ca e

convert ed M?&nitﬁlgjegﬁ g)fpgdr{gag?ﬁg% 't ?@?IE:OH‘IS %.typlehi‘gat&gn‘b‘ggn%ef ?%% S 2
manner knovheg@ten&eOhyx Moxéltigic \d 1811 00n@tx, 3 BoN-nicdbie @hasp Aarinesretdrcad.b ynl of
sui tabl e ayxj!aries. These additives_ include carriers r exanmple . |

rni crocryst %ﬁtﬁggtﬁéqqn{ﬁ %@e?o?lk&hﬁie > lgé’ﬁﬁ‘?ef"&ftﬁ‘{e +SQ)$ %%{53)%( %r.eﬁgtg Forgpis agids
pol yet hyl eng.dgdny @ S 90Ul -SiF hireSonAd-; diSRRISARL-S Ohin 5% WETbivige 0@ M,
(for exanple sodi um dodecyl sul fate, polyoxysorbitan ol eate), binders (for
exanpl e poloyed A)TpHY S1iscip@)0 i@y nt heti ¢ and natural polymers (for exanple
al bum n), stabilizers (e.g. antioxidants such as for exanple ascorbic

aci d), col qiaRdS11((Enithl ataMRcHANIE)PI gnents such as for exanpl e iron oxides)
and flavor and/or odor correctors. In general, to achieve effective results
in parenteral adm nistration it has _heen found advantageous 10 to )
admi ni st er YaieptY e draigh ShiralgeloBP-Hocowmpny Womnp et apBbflgw amisutl Blmin; t o
1 my/ kg boqymyeigbt RT;iv Q&ddioR AT RS IoBild #hse: t he dosage is about 0.01 bis
100 ng/ kg, preferably about 0.01 to 20 ng/kg and quite especially
preferably 0.1 to 10 ng/ kg body wei ght. Nonetheless it can sonetines be
necessally t o Adethed Harisehskansiiseregpanl PQ:-P&E€VInamel y dependi ng on body wei ght,
adm ni stration route, individual response to the active substance, nature
of the 15 prapan&i 118NisdRade/n®naR61/dI0EIMals: 131v/hi,ch the adm nistration

t akes place. Thus in.-sonme cases it can be sufficient to manage with | ess
than the aforesaid m ninumquantity, while in other cases the stated upper
linit nust be Msthekldedsoheranefiorropaiol 7585 G ni stration of |arger

guantities, it may be advisable to divide these into several individual

adm ni st r atNIQRsH tcRE BRPAratJagIrd @y The foll ow ng practical exanples
illustrate the Tnvention. The invention is not limted to the 20 exanples.
Unl ess otherw se stated, the percentages stated in the follow ng tests and
exanpl es ar¥l9ady SRsehYiGRli(GErIPAh AP Jes Rl 250 mie K Ammalspp&aire AQ°C;
ratios,sdi Iy uQBetioft 1209mR RRbIEOHaEN b Rlxh RV sdpRiRh dTRD 20 tv/AP A rdtd: AYint/dih.qui d
sol utions are each based on volune. A Exanples Abbreviati ons and acronyns:

Acacetyl AIBNZ2, 2' -azobis-2-met hyl propanenitrile Al kal kyl
Method 13 (chiral analytical HPTC):

Stationary phase: Daicel Chiralpak AD-H, 5 pm; column: 250 mm x 4.6 mm; temperature: 40°C;
UV detection: 220 nm; mobile phase: isohexane/isopropanol 80:20 (v/v); flow rate: 1.0 ml/min.

Method 14 (chiral analytical HPLC):

20  Stationary phase: Daicel Chiralpak AD-H, 5 pm; column: 250 mm x 4.6 mm; temperature: 30°C;
UV detection: 220 nm; mobile phase: isohexane/isopropanol/20% strength trifluoroacetic acid

75:24:1 (v/viv); flow rate: 1.0 ml/min.

Method 15 (preparative HPLC):

Instrument: Abimed Gilson Pump 305/306, Manometric Module 806; column: Grom-Sil 120 ODS-

25 4HE, 10 pm, 250 mm x 30 mm; mobile phase A: water, mobile phase B: acetonitrile; gradient: 0.0
min 30% B — 3 min 30% B — 30 min 95% B — 42 min 95% B — 42.01 min 10% B — 45 min
10% B; flow rate: 50 ml/min; column temperature: RT; UV detection: 210 nm.



Boct ert - but oxycar bonyl Ex. Exanpl e Clchem cal ionization (in @ DClI di r ect
chemi cal | ONOZH1/d04322 n MS) DMVEL, 2- di metHdxyet hane DVFN, N- BCHERAOLYB32T8hi de
DVMSQdi et hyl - sul f oxi de EDCN - ( 3-di met hyl ami nopropy1) - N- et hyl car bodi i m de
hydr ochl or iMethedkk{arparained Il Caxcess EAet hyl acet ate eq. equi val ent (s)

ESl el ectrospray ionization (in M5) GO/ Msgas chromat ography-coupl ed nmass

spect roret oo ue/oaleit b0 280%N OB BYFoRy bt heproLeLacal @ yckale

HPLChi gh pressure perfor ma iquid c orrat ography conc. concent
LG MBI i qui drlﬂlmrmtumfg:nthptwﬂ@:mm Bdawmsnlspé@qrattt@rﬁéf/w 45% B; flow rate: 25 ml/min;

column temperatur: 30°C; UV detection; 210 nm.

5  Method 17 (chiral preparative HPLC):

Stationary phase: Daicel Chiralpak AD-H, 5 pm; column: 250 mm x 20 mm; temperature: 40°C;
UV detection: 220 nm; mobile phase: isohexane/ethanol 80:20 (v/v); flow rate: 15 ml/min,

Method 18 (chiral analytical HPLC):

Stationary phase: Daicel Chiralpak AS-H, 5 pm; column: 250 mm x 4.6 mm; temperature: 40°C;
10 UV detection: 220 nm; mobile phase: isohexane/ethanol 80:20 (v/v); flow rate: 1 ml/min.

Method 19 (preparative HPLC):

Column: Grom-Sil 120 ODS-4HE, 10 pm, 250 mm x 30 mm; mobile phase A: water, mobile phase

B: acetonitrile; gradient: 0.0 min 10% B — 3 min 10% B — 30 min 95% B — 42 min 95% B —

42.01 min 10% B — 45 min 10% B; flow rate: 50 ml/min; column temperature: RT; UV detection:
15 210nm.

Method 20 (GC/MS):

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

(maintained for 3 min).

20



LDAI'i t hi um di i sopropyl am de Li HVDSI i t hi um hexanet hyl di si |l azane m nm nut e(s)
MBmass speVOaoel/Ag43RABENet hyl tert-but yH8et her NVRnucl ear PGEER201 1052781
resonance spectronetry CQAcacet ate ppara Phphenyl

Py BOPbenz otStarging materidloand integmpdiates| i di no) phosphoni um hexaf | uor ophosphat e
guant.quantitative (yield) racracemc / racemate WO 2011/104322- 44

- PCT/ EP2011/ 052 RTroom tenperature Rtretention tine (in HPLC)

THFt et r ahy L= TMOFt ri met hyl orthoformate UVul traviol et spectronetry

Ethyl N-({2-[(4-chlorophenyl)carbonyl]hydrazinyl}carbonyl)glycinate

0 0
P
N/ j“/ O/\CH3
H
‘ 0]
Cl

5 A suspension of 12.95 g (75.9 mmol) of 4-chlorobenzehydrazide in 50 ml of dry THF was initially
charged at 50°C, and a solution of 10.0 g (77.5 mmol) of ethyl 2-isocyanatoacetate in 100 ml of
dry THF was added dropwise. Initially, a solution was obtained, and then a precipitate formed.
After the addition had ended, the mixture was stirred at 50°C for a further 2 h and then allowed to
stand at RT overnight. The crystals were isolated by filtration, washed with a little diethy] ether

10 and dried under high vacuum. This gave 21.43 g (89% of theory) of the title compound.

LC/MS [Method 1]: R, = 1.13 min; m/z = 300 (M+H)*

'H-NMR (DMSO-dg, 400 MHz): § = 1.19 (t, 3H), 3.77 (d, 2H), 4.09 (q, 2H), 6.88 (br. s, 1H), 7.57
(d, 2H), 7.91 (d, 2H), 8.21 (s, 1H), 10.29 (s, 1H).

Example 2A
15  [3-(4-Chlorophenyl}-5-oxo-1,5-dihydro-4 H-1,2,4-triazol-4-yl]acetic acid

O

b

N
\ —
N

Cl

91 ml of 3 N aqueous sodium hydroxide solution were added to 21.43 g (67.9 mmol} of the
compound from Example 1A, and the mixture was heated under refiux overnight. After cooling to
RT, the mixture was adjusted to pH 1 by slow addition of about 20% strength hydrochloric acid.

20  The precipitated solid was isolated by filtration, washed with water and dried at 60°C under
reduced pressure. This gave 17.55 g of the title compound in a purity of about 88% (90% of
theory).



v/vratio by volume (of a solution) LG M5, GO M5 and HPLC net hods: Method 1
(LG M5): vwondtt/aeds2e type: M cromass 2@ -HPLC i nst r unment PCYEP20YH052781
Al liance 2795; columm: 5 Phenonenex Synergi 25p MAX-RP 100A Mercury 20 mm x
4 mm nobi 1&/pisgseithdd 11 R, o0.Matigm/2=055Wi-HPf 50% strength form c acid,
nobi | e phase B: 11 of acetonitrile + 0.5 m of 50%strength formc acid

3 01 rm oo AP GNIGae Fod el A ?%&%ﬁm b Bl ezt o anie <

Method 2 (L@WMS): 10 Instrument: Mcromass Quattro Mcro MS with HPLC
Agi l ent Series 1100; columm: Thernmo Hypersil GOLD 31.1 20 mmx 4 mm nobile
phase A: 11 of water + 0.5 m of 50% strength form c acid, nobile phase B:
11 of acetdHAEEIA L 0.5 i of 50% strength formc acid; gradient: 0.0 mn
100% A -> 3.0 min 10% A -34.0 mn 10% A -#4.01 mn 100% A (flow rate 2.5
2116 m n) 5;]_ ; 534&211%%@6%%@-%%? 3QVfﬁiﬂt| ro-20%sprd gy, 4- @ihﬁirozﬂmjmrﬁéolu\érﬁ@keﬁﬁﬂei on:

nm 0 nst r ypent mass attroPrem er wit
Vaters UPLERRAuH S BOPHI-hat i e s e T 8Ost R AR bi | o
phase A 1k gk (Wat&tfopmP. 5 M of 50% strength formc acid, nobile phase B:
11 of acetonitrile + 0.5 m of 50%strength formc acid; gradl ent: 0.0 mm
90% A -> 0.1 min 90%A -> 1.5 mn 10%A -32.2 mm 10% A, flow rate: 0.33
m /mn; oven: 50C, UV 28det ec®i on: F210 ri m Met hodQ4 (H&/PB) - Fl nst runent :
Waters Acquity SQD UPLC Syste . Vters Aﬂdﬂ;ity S T3 1.8g 50
mm x 1 mm nobile phgg ter + 0.25 gy~ ofy str{_athform'c
acid, nobile phase B: \l 1 of acetonitrile + 0.2% m/of 99% strength formc
acid; gradient: 0.0 mMiNTIR% A -> 1.2 mig 255% ANSRQ.0 nmin 5% A, flow rate:
0.40 mfinin; oven: 50C ecti on: 210-400 rim AR\ 2011/ 104322- 45
- PCT/ EP2011/ 052781 Met hod /7 M5): MS i nstrunment M cromass ZQ HPLC
instrunment type: HP 1100 ; UV DAD; col um: Phe ex Gemni 3p. 30

nmx 3 00 mm nobil e phase (1:| of water + 0.5 m o élstrength

Under argon, 5.0 g (16.36 mmol) of the compound from Example 2A were dissolved in 200 ml of

10  pyridine, and 17.18 g (81.8 mmol} of trifluoroacetic anhydride were added. During the addition,
the temperature increased to about 35°C. After 30 min, the pyridine was removed on a rotary
evaporator, and 1.5 liters of 0.5 N hydrochloric acid were added to the residue. This mixture was
warmed to 70°C and then filtered whilst still warm. The solid was washed with a little water. The
entire filtrate was extracted three times with ethyl acetate. The combined organic phases were

15  washed successively with water, saturated sodium bicarbonate solution and saturated sodium
chloride solution, dried over sodium sulfate and freed from the solvent on a rotary evaporator. The
residue was dried under high vacuum. This gave 3.56 g (68% of theory) of the title compound in
the hydrate form.

LC/MS [Method 1]: R, = 1.51 min; m/z = 306 (M+ID)" and 324 (M-+H)" (ketone or hydrate form)

20 'H-NMR (DMSO-d, 400 MHz): § = 3.98 (s, 2F), 7.61 (d, 2H), 7.68 (br. s, 2H), 7.72 (d, 2H),
12.44 (s, 1H).

Example 4A

5-(4-Chlorophenyl)4-(3,3,3-trifluoro-2-hydroxypropyl}-2,4-dihydro-3H-1,2 4-triazol-3-one



formc acid, nobile phase B: 11 of acetonitrile + 0.5 m of 50% strength
formc aci WO@OAHIL@322 0.0 5 min 90% A -502.5 m n 30% A - >PGTERZOhL/EZ/8 - >
4.5 mn 5%A;, flowrate: 0.0 min 1 mM/mn->2.5mn/30mMn/45mn 2

m /mn; oven: 50C, UV detection: 2100nm thodF6 (LC/ MS): MS instrument
type: Waters ZQ HPLC instrunment typg: Agilgen 0O Series; WV DAD; colum:
Thernmo Hypersil GOLD 3w. 20 nun é'l : il e\phase A: 11 of water + 0.5
m of 50%strength 10 form c acid, \nob}le phase™B: 11 of acetonitrile + 0.5
m of 50% strength formc acid;, graf€pt: 0.0 min 100%A -> 3.0 min 10%A
-> 4.0 mMn 10% A -> 4.1 mn 100% A (floyw+ate 2.5 mM/mn); oven: 55C flow
rate: 2 m/mn; UV detection: 210 nm M 7 (LOMS): M instrunent type:
M cromass ZQ HPLC instrunment type: WA | I'i ance 2795; colum: 15
Phenonenex Synergi 2w. Hydro-RP Mercury ‘20 x 4 mm nobile phase A: 11 of
water + 0.5 m of 50% strength formc acid, @pbile phase B: 11 of
acetonitrile + 0.5 M of 50% strength formc acid; gradient: 0.0 mn 90% A
->2.5mn 30A -> 3.0 min 5A ->45nn 5%A;, flowrate:- 0.0 min 1
m/mn -> 3.5 gkl h0 ungolhefriheicomprins fporExapime 34 were disolged V08l eEmpthanol, 31d
run Met hod 38s( (I\)ﬁ;]m' i f i

Agi | ent Ser ?’esé_?f' 0; 8%%%’?‘1@5 #ﬁg}g%;ﬂﬁg@%@ﬁk@%ﬁ%@ﬁ& %e;’(“lﬁm ljﬁ)&rgrf‘jtl)t‘;))fI
phase A 11 thydwaclétprimacm Berprhddsfl sBOdE. Jhe entiahol faas rinwved pmla rotwbievapophasad B

11 of acget : % st ren 8! ci.d; i

T00% A 5o SRRy Bidfed i S0 I bR YRBP AL leBlh Gellfles R gl Tl
A fl ow ratcembﬁe@onghdwrpmseman waSie@ wilt\satettaicodom bi@ailﬁbnamsaﬁtimarwdﬂergmth
(LG MS): Instr tro LCZ wWith er |

Colunm, - Phan A cREm, SRR R el et Pk g et Bt B a4
of water +rfafy thpo@étoxS(D% &bidengishirieo nfidet h@ﬁlvdquunmwmb ga\;ahaaﬂzleg BO%IcF tigory) of
acetonitrile + O. of 50% strength formc acid; gradient: 0.0 mn 90% A
-> 2 mn 6£§b%t}5\1°°9m3°"§1dm Nn5%A->6mn5%A flowrate: 2 mltnin; oven:
40C, UV 30 detection: 208-400 nm WD 2011/104322-46 -PCT/ EP2011/ 052781

Met hod 100 UCUNHMethvB2]: Bs+ 11308 t; i’y pe0s Mtey's ZQ HPLC instrunent type:
Waters Al liance 2795; colum: Phenonenex Onyx Monolithic C18, 100 mmx 3

Tobi e phasBBR Ovstgiaaher pro 7 e 3 81 o cuh A o a%&m?%ﬁrﬁasﬁécna 5
gradi ent : Q@(mfm)gﬂ%qﬁgﬂ),mm@ D% A -4 4.5 m 5% A -4 mm 5% A; fl ow
rate: 2 ml/mn; oven: 40C WV det ection: 210 nm

Example SA
5-(4-Chlorophenyl)-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-2,4-dihydro-3H-1,2 4-triazol-3-one

HO,

HN™ “N—/
\
N=

15

1.08 g (3.3 mmol) of the compound from Example 3A were dissolved in 11 ml of N,N-
dimethylacetamide. Atmospheric oxygen was removed by application of reduced pressure, and the
solution was saturated with argon. Under argon, 21 mg (0.033 mmol} of (N-[(15,25)-(+)-2-amino-
1,2-diphenylethyl](4-toluenesulfonyl)amido)(p-cymene)ruthenium(Il) chloride [CAS Reg.-Nr.
20 192139-90-5] were added to this solution. A mixture of 0.63 ml (16.6 mmol) of formic acid and

0.27 ml (1.91 mmol} of triethylamine was then added, and the reaction was stirred with exclusion



Met hod 11 (chiral analytical HPLC): Stationary phase: Daicel Chiral cel

OD-H;, col uwiO 2850D132% 4 mm flow rate: -31pl / m n; tenper at BCF/ERV11/052781
detection: 230 nm nobile phase: 10Method 1 |a: isohexane/isopropanol 50:50
(v/v); Met lbair bi BT far48 heRanvedstkrep, henalxhet vanalded(: 105m1106 0(1MN iydrdchldvetabidelnd 1c:

i sohexane/ i so panol 75:.25 ch| al preparative HPLO) :

St ationary P tﬁ%&‘% TG Wil “bﬁ?cﬁiaclaf)‘%%o %—({ﬁ ﬂ@’} at% n‘f?%bf%g FEAe %Sfﬁﬁ%ﬂe

t enper at ur @uasl(b@&vﬁﬂihﬂlraﬁ@t e@tunO hicashdthté m)luﬁﬁbldred pdvas @adium suifate, filtered and

i sohexane/ i sopropa 80: 20 flow rat 15 m/Lr iral
anal yti cal °9115E’é§i£ e‘{' wderTedsd eb“’H%s@ ‘i‘ecFEP ‘?Saq“b‘gﬁﬂ&tfhlf’m%o&ﬁﬂ Yé’Blg‘ﬁx‘ﬁ?.
250 mm % 466l (bl FHEBEICAEIbReRanAN Y] addMtdIRl efiéd DY, TRRZ @Gav830mRb(si % FTHRRS)) of

i sohexane/ i sopropanol 80:20 (v/v); flow rate: 1.0 mi/min. Method 14 (chiral

anal yti cal thspestcompousdat i onary phase: Daicel Chiral pak AD-H, 5 um col umn:
250 mMmm x 4.6 mm tenperature: 30C, UV detection: 220 nrn; nobile phase:

| sohexane/ iThe RhARRMEAE S4Stee LAt Betérididdd UMt DRt ApGically Qcczr'ﬁlr%‘ltolMétﬁéd//M/ ks
flowrate: 1.0 mM/mn Method 15 (pre aratl ve HPL@) I'nstrunent: Abi ned

G | son Punp¢%o5 pergBomesdh orret3rmia. g FeT 683 Mitm: Grom Sil 120 ODS- 25
4HE, 10 um 250 mm x 30 mm nobile phase A. water, nobile phase B:
acetonltrll %g[quqent 0.0 min 30%B -4 3 mn 30%B -4 30 mn 95%B -4 42
mn 95% B - mn 10% B 45 mn 10%B; flowrate: 50 rﬂlrnin col um

tenperature: RT; WV detection: 210 nrn WO 2011/104322-
_PCT/ EPS01 Mait3 781 cdiedleropiembrisperdts 3 triffoptey2- h)@mwpylkﬁér%yﬂw WHh2é18,

5 p.m 250 4R K1-¢ad¥ike bR) phase A1 0.2%strength trifluoroacetic acid,
nobi | e phase B: acetonitrile; isocratic 55% A, 45%B; flowrate: 25 rﬂlmn
colum tenperatur: 30C; UV detection: 210 nm 5Met hod 17 (chiral

preparative HPLC): Stationary phase: Dai cgl ciQal p AD-H, 5 p.m colum:
250 mm x 20 mm tenperature: 40C, UV dete ti(i&}—?—@%ﬂlﬂ nobi | e phase:
i sohexane/ et hanol 80:20 (v/v); HH.ow T Iy m n. e
H,C” =
O

Cl

3.04 g (9.9 mmol) of the compound from Example 4A were dissolved in 100 ml of acetonitrile, and
1.07 g (9.9 mmol) of methyl chloroacetate, 2.73 g (19.8 mmol) of potassium carbonate and a small
15  spatula tip of potassium iodide were added. The reaction mixture was heated under reflux for 1 h
and then allowed to cool to RT and filtered. The filtrate was freed from the volatile components on
a rotary evaporator and the residue was dried under high vacuum. This gave 3.70 g of the title

compound in a purity of about 90%, (89% of theory).
LC/MS [Method 3]: R, = 1.10 min; m/z = 380 (M+H)"

20 'H-NMR (DMSO-ds, 400 MHz): & = 3.70 (s, 3H), 3.84 (dd, 1H), 3.99 (dd, 1H), 4.16-4.35 (m, 1H),
472 (s, 2H), 6.91 (d, 1H), 7.64 (d, 2H), 7.78 (d, 2H).

The racemic compound from Example 6A was separated into the enantiomers by preparative
HPLC on a chiral phase [sample preparation: 3.6 g of racemate dissolved in 54 ml of ethyl
acetate/isohexane (1:1 v/v), separated on the column in three portions; column: chiral silica gel
25  phase based on the selector poly(¥-methacryloyl-L-isoleucine-3-pentylamide), 430 mm x 40 mm;
mobile phase: stepped gradient isohexane/ethyl acetate 1:1 — ethyl acetate — isohexane/ethyl

acetate 1:1; flow rate: 50 ml/ min; temperature: 24°C; UV detection: 260 nm]. This gave 1.6 g of



Met hod 18 (chiral analytical HPLC): Stati onary phase: Dai cel

Chi ral pak A®0I3p16184302 col utm: 250 nm x -426 nmm t enper at ur BCTAR2011/082781
detection: 220 nm nobile phase: isohexane/ethanol 80:20 (v/v); flow rate:
1 m/mn. Meinkiogierl D (EfabrpRarsal wiieh ERted)firstCaldin® g SedittiGmér A 2kape-¥biEvhit0
pan, 250 mn X ﬁé) mm nobil e phase A: water, nobile phase B: acetonitrile,
gradi ent: GUF4HRAT10% B -> 3 nmin 10%B -> 30 nin 95%B -> 42 nin 95% B ->
42.01 min 10%B ->45 mn 10%B; flowrate: 50 mMlmn; colum tenperature:
RT, WV det gxhingR:7A15210 nm Method 20 (GC/MS): Instrunment: M cromass GCT,
GC 6890; colum: Restek RTX-35, 15 mx 200 inn x 0.33 pin; constant helium

flow O0.88 | mn;, oven: 70C inlet. 250C .gradjent: 70C, mn -> oC
(mai nt ai ne&agl%’tl é'(ﬁicﬁﬁ’.mpgﬁly&&?xfé@%éﬁggl ro: f‘ﬁ%ﬁyll;l%g%gfms]t%@%hg
mat eri alss agol-NyBadERE @kbSiomertyanpl e | A Ethyl N-({2-[(4

- chl or ophenyl ) car bonyl ] hy drazinyl} carbonyl)glycinate Cl 5A suspensi on
of 12.95 g (75.9 mmol) of 4-chl orobenzohygrazil_(ilg in "{;0 m of dry THF was
initially Z

)
-
-

O NJJ\N—" F
H,c” \\(\ \=

F

Cl

Enantiomer which elutes first in the racemate separation of Example 6A.

R;=3.21 min [column: chiral silica gel phase based on the selector poly(N-methacryloyl-L-isoleu-
cine-3-pentylamide), 250 mm x 4.6 mm; mobile phase: isohexane/ethyl acetate 1:1; flow rate:

10 1 mi/min; UV detection; 260 nm].

Example 8A

Methyl {3-(4-chlorophenyl}-5-0x0-4-[(2R)-3,3,3-trifluoro-2-hydroxypropyl]-4,5-dihydro-1H-1,2,4-

triazol-1-yl }acetate (enantiomer 2)

X

O HO F
F
O N N— F
H,C” \\\/\ \=
o
Cl

15  Enantiomer which elutes last in the racemate separation of Example 6A.

R; = 4.48 min [column: chiral silica gel phase based on the selector poly(N-methacryloyl-L-isoleu-
cine-3-pentylamide), 250 mm x 4.6 mm; mobile phase: isohexane/ethyl acetate 1:1; flow rate:

1 ml/min; UV detection: 260 nmy].



charged at 50C, and a solution of 10.0 g (77.5 mmol) of et hyl

2- 1 socyanatwacet 5i®@3zh 100 m of dry THFS%wwas added dr opw sBCTIER201H032781 a
sol ution was obtained, and then a precipitate forned. After the addition
had ended, Exhmplai®4 ure was stirred at 50C for a further 2 h and then
allowed to stand at RT overnight. The crystals were isolated by filtration,

washed wit l,itt di.et hyl her ri-ed under_ hi uym I
gave 21.43 R@‘*{?‘Zyé9%{g'?“'f:i?ml%%’%e)“ylg'?"’?%‘é‘g[?’i@]@’%%@ﬁ%ﬁ%ﬁ?ﬁf&]qﬁ)gr‘f’ﬁig‘ﬁ’(gﬁ"fi[:m%' -
1.13 mn; ntidzal-Eyl3a@tafdvitH) + 111- NVR (DVBO-d6, 400 MHz): 5 = 1.19 (t, 3H),
3.77 (d, 211), 4.09 (g, 2H), 6.88 (br. s, 111), 7.57 (d, 211), 7.91 (d,
211), 8.21 (s, 111), 10.29 (s, 111). Example 2A

15[ 3- (4- Chl orophenyl) - 5- oxo- 1, 5-di hydro-4W 1, 2, 4-tr)
00 JOH C 91 m of 3 N aqueous sodi um hygr oxi tion were added to
21.43 g (67.9 mol ) of the conpeynd EX e 1AjFand the m xture was
heat ed under reflux overni ggq.C’Aft codlinf to RT, the m xture was
adjusted to pH 1 by slow addition ab R0% strength hydrochloric acid.
20 The precipitated solid was isolated by fitTtion, washed with water and
dried at 60C under reduced pressure. This g3 .55 g of the title
conpound in a purity of about 88% (90% of the . WD 2011/ 104322-49

- PCT/ EP2011/ 052781 LC/ M5 [Method 1]: R =0.94 mi~k, mz = 254 (MtH) + 111- NWVR
(DVBO-d6, 400 MHz): S = 4.45 (s, 2H), 7.65-7.56 (8 4H), 12.09 (s, 1H),
13.25 (hr. s, 1H). Exanple 3A

5 AtRT, 5.0 g (13.12 mmol) of the compound from Example 8A together with 1.93 g (15.8 mmol)

Ifazol -4-yl]acetic acid

of 4-N,N-dimethylaminopyridine were initially charged in 70 ml of pyridine, 5.54 ml (32.92 mmol)
of trifluoromethanesulfonic anhydride were added a little at a time and the mixture was stirred for
18 h. For work-up, 5 ml of 1 N hydrochloric acid were added and the pyridine was removed on a
rotary evaporator. The residue was taken up in 50 ml of ethyl acetate and washed with 25 ml of
10  water. The aqueous phase was re-extracted twice with in each case 25 ml of ethyl acetate. The
combined organic phases were dried over sodium sulfate, filtered and concentrated under reduced
pressure. The crude product was purified by chromatography on silica gel {mobile phase:

cyclohexane/ethyl acetate 10:1, then 4:1). This gave 3.50 g (73% of theory) of the title compound.
LC/MS [Method 4]: R, = 1.14 min; m/z = 362 (M+H)"

15 'H-NMR (400 MHz, DMSO-dg): 5= 7.68 (s, 4H), 7.18 (d, 1H), 6.85 (dd, 110), 4.78 (s, 2H), 3.72 (s,
3H).

Example 10A

Methyl [3-(4-chlorophenyl)-5-0x0-4-(3,3,3-trifluoropropyl)-4,5-dihydro-1H-1,2,4-triazol-1-y[]-

acetate

20 Cl



55- (4- Chl oropheny1)-4-(3, 3, 3-trifluoro-2-oxopropyl)-2,4-di hydro-3H1, 2,4-tr
i azol - 3- onewOkast 'n@i322r m or -54- PCT/EP20111052781

5- (4-chl orophenyl)-4-(3,3,3-trifluoro-2, 2-di hydroxypropyl) -2, 4-di hydro-3H 1
, 2,4-triazalBg (180 fimethrttke Extpdhnd frorElEEhmbll@%r arﬁll‘l@Oﬁmg & Iﬂatglu(nl(ﬁ]. calﬂ)diﬂ’(ﬁq/) of

the conpound fr.o aml A _wer.e ed in.200 of 10 i

1716 g (BT ARBIE R 60 o SrUettae RiRpePIt Q. ARt ace s g
addi tion, tfagk-tgnpecailystyvds TifeRd wEltht@gR R3S Gnd ﬁ«fetfﬁfratsﬁ)vaﬁncanceﬁtmed on a
pyri di ne was renoved on arotary cieﬁ:’\éaporator and 1.5 liters of

hydr ochl or i"BREE PR DRiRER] thegesidng updes g vacupp gave,] 2& &ﬁ%%ﬁéhm) HE@I“” file 70C
and then fichiy FgﬁqomFﬁ&pogm%l warm The solid was washed with a little
water. The entire filtrate was extracted three tinmes with ethyl acetate.

The conbi ned. or &Mﬁl c phases were 15 washed successively with water,

saturat ed dédMMsthed b&nat 00 suw d‘ﬁ@oﬁ%%“ﬁht urated sodi um chl ori de

solution, dried over sodiumsulfate and freed fromthe solvent on a rotary

evapor at or .'HIpAR! (@60 SE, WAESHIE).eFl= ungerashy aacwl@ 3131')*114% Ngta\zzil\a%& ﬁﬁ(sngﬁ)ﬁS%
of theory) of thetltle corrpoundlntheh eform hod

= 1.51 m n;74Ink72H84H).( MtH) + and 324 (NH—|)+ (ketone or hydr ate form

20' H NWR (DMSO-d6, 400 MHz): S = 3.98 (s, 2H), 7.61 (d, 2H), 7.68 (br. s,

2H), 7.72 (fanmid11al2. 44 (s, 1H). Exanple 4A
5- (4-Chl oro—l%?ﬁ;r)—p y (3,3,3-trifluoro-2-hydroxypropyl)-2, 4-di hydro-3H 1, 2, 4

-triazol -3-one WD 2011/104322- 50 -PCT/EP2011/052781 0 HNHOF A N)F N
10 2-[(4-Chlorophenyl)carbonyl}-N-(prop-2-en-1-yl)hydrazinecarboxamide

HNJJ\NMCHZ

I H
O NH

Cl

At 50°C, 5.00 g (29.3 mmol) of 4-chlorobenzohydrazide were suspended in 150 ml of dry THF.
2.63 ml (29.9 mmol) of allyl isocyanate, dissolved in 110 ml of dry THF, were then added
dropwise. Initially, all of the starting material dissolved, and then a fine precipitate formed. The

15  mixture was stirred at 50°C for 2 h. After cooling to room temperature, diethyl ether was added.
The colorless solid was filtered off with suction, washed with diethyl ether and dried under high
vacuum. This gave 7.42 g (100% of theory) of the target compound.

LC/MS [Method 5]: R, = 1.51 min; MS [ESIpos]: m/z = 254 (M+H)*

"H-NMR (400 MHz, DMSO-dg): & = 3.60-3.70 (m, 2H), 5.01 (dd, 1H), 5.14 (dd, 1H), 5.72-5.86
20 (m, 1H), 6.70 (s, 1H), 7.56 (d, 2H), 7.85-7.95 (m, 3H), 10.21 (s, 1H).

Example 12A

5-(4-Chlorophenyl)-4-(prop-2-en-1-yl)-2,4-dihydro-34-1,2,4-triazol-3-one



Cl 3.56 g (11.0 nmmol) of the conpound from Exanpl e 3A were di ssolved in 100
m of met hAWOI201HHMI33275 g (99.5 mmmol ) ef5sodi um bor ohydr i BETHN281HeR2E 81
with ice cooling. After 1.5 h, 200 Ml of 1 Mhydrochloric acid were added
slow y. The net hanol was renoved on rotary evaporator and 5 the residue
was diluted with 500 mM of water and|pxtracted three tinmes with ethyl
acetate. The conbi ned organi c pha ) W th saturated sodi um

bi carbonate sol uti on and t hen mﬁtﬁ sat rg;ﬁgjgggPun1chloride sol uti on,
dried over sodiumsulfate and freedNfr§m the sol vent on a rotary
evaporator. The residue was dried under Yagh vacuum This gave 3.04 g (90%
of theory) of the title conpound. 10 L pthod 2]: R=1.80 mn; ni/lz =
308 (MtH 1H NVR (DMSO d6, 400 MHz): 8 (dd, 1H), 3.92 (dd, 1H
4.34-4.23 (m 1H), 6.85 (d, 1H), 7.62 (d N), 7.75 (d, 2H), 12.11 (s, 1H).
Exanpl e 5A Cl

5- (4- Chl or opheny1)-4-[(2S)-3,3,3-trifluoro-2-hydroxypropyl]-2, 4-di hydro- 3H

1,2,4-triazol-3-one 0 HN N7 15C1 1.0 (3.3 nmol f .t he conpound

[t om ExanpPl 58 Jmeli 0 Do - THErRisr o PG e gremce hom

At nospher i GxaxyeanAvese lseiieyRd iRy 16pR! ifcai Siedfs JoeRHCRArXiRSHULiBn, Madhs he
solution was saturated with ar Under argon 0. 033 mol ) of

: 21

(N-R1S, 28S) istprepwasrhepded, pudgr 5 OSﬁOé@Hyh-]%mtwpﬁ%éﬁﬁgw%w%) fepl& yeiage) r

ut heni ug( 1L nehlcendaa H}&%@hlgﬁgac'i(!l\.lr'l“-he %Qé@ﬁ%@@écﬁ&hﬂ solfa vias kel ofrQuittiNustion
0.63 m (16.6 nmol) of f 0.27 m_ (1.91

solution. A mxture of 0. (16.67] _ ormc acid and 0.2

mol ) of t riaghedyWitiiyais uvakblnentsd andilierettied wethmethapnelaBy filiatioua thesnikreavps ke
excl usi on - z [ 4 or
o up, AR TS gl T S RN Thad KAk PR ofS
extract ed tewipomtasiandithie mesediec Wwagdriad uRder ighohcuatra This gavet2dtSe (8GAY of thebivhefthe

organi ¢ ph S ] saturated sodi um bi carbonate sol ution
el e RS RE ol

dried over ered and concentrated under reduced
pressure. The crude product was purified by chronatography on silica 5gel
( mobi | eophd&EMS (llethoth 6k Rae/l €0 mynh; M BiSdtos]: 3vA T 28¢@a+H) 1) . This gave 830 ng
(81% of theory) of

'H-NMR (400 MHz, DMSO-d): § = 4.30-4.35 (m, 2H), 4.91 (dd, 1H), 5.11 (dd, 1H), 5.76-5.90
(m, 1H), 7.58 (d, 2H), 7.65 (d, 2H), 12.05 (s, 1H).

Example 13A

5-(4-Chlorophenyl}-2-(prop-2-yn-1-y1}-4-(3,3,3-trifluoro-2-hydroxypropyl)-2,4-dihydro-34-1,2 4-

15 triazol-3-one

j\ HO F
i
7 :

HC

Cl

300 mg (0.98 mmol) of the compound from Example 4A were dissolved in 10 ml of acetonitrile,
and 122 mg (1.02 mmol} of 3-bromo-1-propyne and 270 mg (1.95 mmol) of potassium carbonate
were added. The mixture was heated at reflux for 1 h. For work-up, the reaction mixture was
20  allowed to cool to RT and about 10 ml of water were added. The mixture was extracted twice with

in each case 15 ml of ethyl acetate. The combined organic phases were dried over sodium sulfate,



the target conpound. The enantioneric excess (ee) was determ ned

chr omat ogr apbi20ai/ig43azcording to Method-%4-as 96% S enant POTEPRDB]11/652587 3
nm R enantioner R= 6.82 mn. Exanple 6A

10Met hyl ( 3-f{iére@hlapd opdieenidjedS10d@- 4eduded, @estsﬁﬂef | Digr Ocrﬁ?&ehypidsmy pwwoyﬂu)nféd 5-d
i hydro-1H-1,2,4- trjazol-1-yl}acetiate (r ) of
the conpouiomrsekanp ek B TSkt 58 T boibeo) eifidtetsnmprio. * and
1.07 g (9.9 muol) of nmethyl chloroacetate, 2.73 g (19.8 mml) of potassium
carbonat e amuM8 [Matbl 41 R, SPAY wlid ri/k p 306 (pelAssi um i odi de were added. The
reaction m xture was heated under reflux for 1 h and then allowed to cool
to RT and fjltere The filtr s freed omth C nents on
2 rotary. evHBOVBRLGPCaDUMESF Bs i ol t04-60 el 4P e difh A Site Dave

3.70 g af t4h;@.47gt(trglgpr7gw@cm)n7ﬁ7(am}[)ty of about 90% (89% of theory).

LG/ M5 [ Met hod 3]: mn; nmz = 380 (MrH)+ 201H NMR ( DMVBO- d6, 400
Mz): 8 = 3,70 (s 3H), 3.84(dd, 111), 3.99 (dd, 1H), 4.16-4.35 (m 1H),
4.72 (s, 2@,&2@._091ﬁ(d, 1H), 7.64 (d, 2H), 7.78 (d, 2H). The racemic

conmpound from Exanpl e 6A was separated into the enantioners by preparative

HPLC on a ochyl@orfiteea)- ﬁ-ﬁﬂﬂﬂlt-@nﬂf}%pﬁ[(ﬂg)lm}trﬁluﬁrogl B dré3 R @4d11r@afbl yed in

54 m of ethyl acetate/isohexane (1:1 v/v), separated on the colum in
three portilo&triagdi3a®s: chiral silica gel 25 phase based on the sel ector
pol y(N- net hacryl oyl - L-i sol euci ne- 3-pentyl am de), 430 nm x 40 nmm

0O HO F

Cl

10 1110 mg (3.61 mmol) of the compound from Example 5A were dissolved in 30 ml of acetonitrile,
and 451 mg (3.79 mmol) of 3-bromo-1-propyne and 2.35 g (7.22 mmol) of cesium carbonate were
added. The mixture was heated under reflux for 1 h. For work-up, the reaction mixture was
allowed to cool to RT, and about 30 ml of water were added. The mixture was extracted twice with
in each case 30 ml of ethyl acetate. The combined organic phases were dried over sodium sulfate,

15  filtered and concentrated under reduced pressure. The crude product was purified by
chromatography on silica gel (mobile phase: cyclohexane/ethyl acetate 10:1, then 3:1). This gave
203 mg (16% of theory) of the title compound.

LC/MS [Method 3]: R, = 1.11 min; m/z = 346 (M+H)"

'H-NMR (CDCls, 400 MIz): & = 2.38 (t, 1H), 3.94-4.09 (m, 1H), 4.43-4.54 (m, 1H), 4.68 (d, 2H),
20 4.73-4.78 (m, 1H), 7.50 (d, 2H), 7.57 (d, 2H).

Example 15A

Methyl  3-{[3-(4-chlorophenyl)-1-(2-methoxy-2-oxoethyl)-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-
ylJmethyl}benzenecarboxylate



nobi | e phase: ste B)ed gradi ent isohexane/ethyl acetate 1:1 -> ethyl acetate
-> sohexan‘é’ﬁbﬁoﬁif}ﬁ 4Retate 1:1; flow raté?-50 m/ nmin; tenBETARKIA1O05281 v
detection: 260 nnj. This gave 1.6 g of WD 2011/104322- 52

- PCT/ EP2011/ 052781 enantiomer 1 (Exanple 7A), which @uted first, and 1.6 ¢
of enantioner 2 (Exanple 8A), which eluted |a anpl e 7A Met hyl
{3-(4-chl orophenyl)-5-0x0-4-[(25)-3,3,3-trifl gr oxypropyl ] -4, 5-di hy
dro-1H1,2,4- 5triazol-1-yl) acetate (engjti ONE { Cl Enantionmer which
elutes first in the racemate separation Exalipl e 6AC =3.21 mn
[colum: chiral silica gel phase based

pol y( N- net hacryl oyl -L-i sol euci p@ﬁﬁ(;kn , 250 mmx 4.6 mm nobile
phase: isohexane/ethyl acetdt,© 1: 1O flow=fte: 101 nl/mn; UV detection:

260 nnj. Exanpl e 8A Met hyl

{3-(4-chl orophenyl)-5-0x0-4-[(2R)-3, 3, 3-tri o- 2- hydr oxypropyl] - 4, 5-di hy
e c

Cl

dro-1H1,2,4- triazol-1-yl }acetate (enantio

200 mg (0.75 mmol) of methyl [3-(4-chlorophenyl)-5-ox0-4,5-dihydro-1H-1,2,4-triazol-1-
yl]acetate [preparation according to WO 2007/134862 Example 222A] were suspended in 7.5 ml
of acetone, 365 mg (1.12 mmol) of cesium carbonate and 223 mg (0.97 mmol) of methyl 3-
5  bromomethylbenzoate were added and the mixture was heated at the boil for 1 h. After cooling, the
mixture was filtered through Extrelut and the filter cake was rinsed with acetone. The filtrate was
concentrated under reduced pressure and the residue was purified by chromatography on silica gel
(mobile phase: cyclohexane/ethyl acetate 4:1 — 1:1). The target compound was obtained as a

colorless foam (165 mg, 53% of theory).
10  MS [DCI]: m/z = 433 (M+NH.,)', 416 (M+H)"

'H-NMR (400 MHz, DMSO-dy): § = 3.71 (s, 3H), 3.82 (s, 3H), 4.75 (s, 2H), 5.08 (s, 2H), 7.32 (d,
1H), 7.46 (t, 1H), 7.55 (s, 4H), 7.66 (s, 1H), 7.82 (d, 1H).

Example 16A

Methyl 3-{[3-(4-chlorophenyl)-1-(2-hydrazino-2-oxoethyl)-5-0xo0-1,5-dihydro-4H-1,2,4-triazol-4-
15 yllmethyl}benzenecarboxylate

Cl



15Enanti oner which elutes last in the racemate separation of Exanple 6A Rt
= 4.48 m n wootoanno4322i ral silica gel phase based on the selavir2011/052781
pol y( N- net hacryl oyl - L-i sol euci ne- 3-pentyl am de), 250 nmx 4.6 nm nobile
phase: i soheraiefeit hmholysma&@npbuﬂd frf)rh@ﬁ/arhﬁEQSAlwei’d duapeﬂdedwldﬂtoeeﬂmm, and60

mu] WO 2011/ 104 EP2011/ 05278

Met hyl { 3- (4% cﬂl(gg B“PFQ?M) YEAEROIVIAL] YR 2 é%x %ﬂ%}xﬂfwﬁ%‘eﬁa@s vpdggefixford hy 5.
di hydr 0- 1H3hd 2héhr allowed2®stadd YildooRCeinpdrure fof18 3. Ahe Rhetioa: \Qasgcoﬁaéﬁtratgd AR )
of the conmpound from Exanple 8A together with 1.93 g (15.8 1)

4- N, N- di et §gHcss RiCPUERT HTotey fraper2{onprd e repidup ag éaeq dehlah VasflmbyThlﬂsfw&
5.54 m 5(3216%mmi/)of9{emtyybffthy@fge%&laamsaulafc%ﬂsssemaydrl de were added a
little at a time and the m xture was stirred for 18 h. For work-up, 5 m of
1 N hydrochl oric acid were added and the pyridine was renoved on a rotary
evapor at or . MYFRCHeizaMB 3PNk eHOMHY 50" Ml of ethyl acetate and washed
with 25 m of 10 water. The aqueous phase was re-extracted twice with in

each case 2§ iR g{ao@mﬁl DRRRS.AY.& = TRE(C AR dq OHI U PIIHSESs WeitD), %v&_drhe

over sodium sulf fi ftered and concentrate ‘'under reduced pressure
crude produldd. W\é%’f’é?lfm,fﬁfﬁw By(schbohdt dgipAp0 GnlK). | i ca gel (nobil e phase:
cycl ohexane/ ethyl acetate 10:1, then 4:1). This gave 3.50 g (73% of theory)
of the titl g n, mz = 362 (MH)+
151H NMVR (4@15% %&%&g@&%&%ﬁ%ﬁ lnanl‘%oﬁo H;a%m% (d, 1H), 6.85 (dd,
1H), 4.78 (s, 2H), 3.72 (s, 3H). Exarrple 10A

Met hyl [ 3- (4- chl orophenyl) - 5- ox0-4-(3, 3, 3-trifl uoropropyl)-4,5-di hydro-1H 1,
2,4-triazol-1-ylk acetate



20C

WD 2011/ 104322- 54 - PCT/ EP2011/052781 1.3 g (3.59 nmol) of the

conpound f V¥ 28%HibGA332 9A and 150 ng of pPati num on car bon PEVJERREFHE052781

di ssolved in 150 mi of nethanol

and hydrogenated at atnpspheric pressure

for 18 h. Fogxampr K- UpNabfte catal yst wagohichurer ed of f tihiseirgh| Agiiggah guhr
and the filtrate was concentrated on a rotary evaporatjor. Driying of the
resi due ungerP¥i gh vacuum gavie 1.26 g (89% of theory) oftitthe| 42tR]| e 5
conmpound of a purifty of 92% |[LC M5 [Method 4]: R = 1. 00xdd; | rn/z = 364
(MFIif 'HNWR (400 Mz, DVMBO-c15): 8 = 2.55-2.68 (m |211), B.69 (s, 311),
4.01 (t, 2H), 4.70 (s, 2H), 7.61-7.72 (m 411). Exanplle rala 10
2-[(4-Chlo opleny POy i N—(prop 2-en- 1 Tunyaralr ar [de 0
HNj t S%Nr s- (333{ 2(;{36212}!‘]:0{;? |\HH2@|"N SOC 5.00 g,942% ) ﬁéﬂ
4- chl or obenzohydr cizb@@ymr@- uspen 50 of dl’y oy [ 2[MBsthodls1( 29,9
mml ) of allyl isgcyanate, dijssolved ipi {10 f dry THE, were then added
dropwise. Initiallly, methoxyst the start N erTal disso 3\‘}%@ ol $$HBi a
fine precipitate fojaBM)-5-dhe Ex. | MS [ESIpos].
4 5-dihydro- 78A | m/z =388
1H-1,2,4- (M+H)"
I
triazol-1-yl]- ¢
acetohydrazide
18A 2-[3-(4-chloro- H Ex. 6A | LC/MS
H,N—N
phenyl)-5-oxo- )"\ O HO [Method 5]:
4-(3,3,3-tri- o ) \/\\@: R, = 1.83 min;
Na N F
fluoro-2- F MS [ESIpos]:
hydroxy- m/z = 380
propyl)-4,5- (M+Na)*
dihydro-1H4-
Cl
1,2,4-triazol-
1-yl]aceto-
hydrazide
19A 2-{3~(4-chloro- H Ex. 7A | '"H-NMR (400
HZN—-N}’\ o
phenyl)-5-oxo- MHz, DMSO-
4-1(25)-3,3,3- / dg): =333
. Na N\/\\LF
trifluoro-2- F (br. s, 2H),
hydroxy- 3.77-3.86 (m,
propyl]-4,5- 1H), 3.91-3.99
dihydro-1H- o (m, 1H), 4.33-
1,2,4-triazol- 4.43 (m, 2H),
1-yl}aceto- 6.93 (br. s, 1H),
hydrazide 7.61-7.66 (m,
(enantiomer 1) 2H), 7.72-7.79
(m, 2H), 9.21-
9.30 (br. s, 1H).




15 m xture was stirred at 50C for 2 h. After cooling to roomtenperature,

di et hyl

washed with diethyl

et her and

dri ed under hi gh vacuum

Thi s

ave 7.42 g
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7.56 (d, 2}
5- (4- Chl or ¢
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Example 21A

2-[3-(4-Chlorophenyl)-4-cyclopropyl-5-oxo-4,5-dihydro-1 H-1,2,4-triazol-1-yl]acetohydrazide

Cl

50 mg (0.17 mmol) of [3-(4-chlorophenyl)-4-cyclopropyl-5-oxo-4,5-dihydro-1H-1,2 4-triazol-1-y1]-
acetic acid [preparation according to WO 2007/134862 Example 88A] were dissolved in 0.4 ml of

methanol and diluted with 0.6 ml of toluene, and 128 ul (0.26 mmol) of trimethylsilyldiazo-

methane solution (2 M in hexanes) were then added dropwise until a slight yellow color remained.

The reaction was stirred for 1 h and then evaporated to dryness. The residue was taken up in 1 ml

of ethanol, 43 mg (0.85 mmol) of hydrazine hydrate were added and the mixture was stirred under

reflux for 2.5 h. After cooling, the solution was concentrated under reduced pressure and the

residue was dried under high vacuum. This gave 54 mg (96% of theory) of the title compound in a

purity of 93% as a colorless solid.
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Example 24A

[3-(5-Chlorothiophen-2-yl)4-(2-fluorobenzyl)-5-0x04,5-dihydro-14-1,2,4-triazol-1-yl]acetonitrile
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Example 25A

15 (12)-2-[3-(5-Chlorothiophen-2-y1)-4-(2-fluorobenzyl)-5-oxo0-4,5-dihydro-1 H-1,2 4-triazol-1-y1]-N"-

hydroxyethaneimidamide

G

N

e
.

250 mg (0.66 mmol) of the compound from Example 24A and 92 mg (1.32 mmol} of
hydroxylamine hydrochloride were suspended in 3.3 ml of ethanol, and the mixture was heated to
20  the boil. 193 ul (1.39 mmol) of triethylamine were added to the hot solution and heating under
reflux was continued for a further 1 h. On cooling of the reaction, a colorless solid crystallized out;
this solid was filtered off and washed with a little ethanol. This gave 174 mg (69% of theory) of
the target compound as a colorless solid. The mother liquor was concentrated under reduced
pressure on a rotary evaporator, and the residue was partitioned between water and ethyl acetate.
25  The organic phase was washed successively with 10 ml of water and 10 ml of saturated sodium

chloride solution, dried over sodium sulfate, filtered and concentrated under reduced pressure.



"H- NVR (400 MHz, DMsO-d6): 8 = 3.71 (s, 3H), 3.82 (s, 3H), 4.75 (s, 2H),
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(d, 1H, 7. 42 7.57 (m 5H), 7.71 (s 1H), 7.83 (d, 1H), 9.30 (t, 1H). The
fol |l owi ng wer e obtained in an anal ogous manner: Exam pi e Nanme
Structure Star- ling material Analytical data 17A
1-Amino-3-[3-(trifluoromethy]}phenyljacetone hydrochloride

F

NH, x HCI

Under argon and with ice cooling, 1.13 g (11.8 mmol) of diformylamide sodium salt were added a
10 little at a time to a solution of 2.67 g (11.2 mmol) of 1-chlore-3-[3-(trifluoromethyl)phenyl]propan-
2-one in 11 ml of DMF. The mixture was stirred in an ice bath for 1 h and then at RT overnight.
The mixture was then diluted with 25 ml of ethyl acetate and washed successively with in each
case 15 ml of 0.5 N hydrochloric acid, water, saturated sodium bicarbonate solution and once more
with water. The organic phase was dried over sodium sulfate, filtered and concentrated under
15  reduced pressure. The dark oily residue was pre-purified on a short silica gel column (mobile
phase: dichloromethane/ethanol 95:5). This gave 2.0 g of a dark-brown solid. This was taken up in
25 ml of a 7 N solution of hydrogen chloride in isopropanol, and the mixture was stirred overnight.
The solvent was removed under reduced pressure on a rotary evaporator, and the residue was
dissolved in about 15 ml of methanol. 100 ml of diethyl ether were stirred into this solution, and
20  the precipitated solid was isolated by filtration. The filter cake was washed with about 10 ml of
diisopropyl ether and dried under high vacuum. This gave 0.79 g (28% of theory) of the target

compound as a brown solid.
LC/MS [Method 8]: R, = 2.30 min; MS [ESIpos]: m/z = 218 (M-HCI)"
'H-NMR (400 MHz, DMSO-dg): 8 =4.00-4.11 (m, 4H), 7.49-7.70 (m, 4H), 8.17 (br. d, 1H).

25 Example 27A

2-[3-(4-Chlorophenyl)-4-cyclopropyl-5-oxo0-4,5-dihydro-1H-1,2 4-triazol-1-y1]-N-{2-0x0-3-[3-(tri-
fluoromethyl)phenyl]propyl} acetamide



2-[3-(4-chloro- phenyl)-4-(4- nethoxy- benzyl)-5-o0xo- 4,5-dihydro-
1H 1, 2, 4- tWO2001/104322] - acet ohydrazi de-B¥H2N-N N/ N ., NPOQI/ER201V432781862
Ex.

391 mg (2.90 mmol) of HOBt and 513 mg (2.67 mmol) of EDC were added to a solution of 654

mg (223 mmol} of [3-(4-chlorophenyl}4-cyclopropyl-5-oxo0-4,5-dihydro-1H-1,2,4-triazol-1-
yl]acetic acid [preparation according to WO 2007/134862 Example 88A] and 650 mg (2.56 mmol}

5 of the compound from Example 26A in 4.4 ml of dry DMF. 465 ul (2.67 mmol) of NN-
diisopropylethylamine were then added, and the reaction was stirred overnight. For work-up, the
reaction was diluted with 20 ml of ethyl acetate and extracted twice with in each case 15 ml of
water. The organic phase was dried over sodium sulfate, filtered and concentrated under reduced
pressure. The residue that remained was recrystallized from acetonitrile. This gave 610 mg (56%

10  of theory) of the target compound as very fine colorless crystals. A further 84 mg (8% of theory) of
the target compound were obtained from a second crystallization of the concentrated mother liquor

in the form of slightly yellowish crystals.
MS [ESlpos]: m/z =493 (M+H)"

'"H-NMR (400 MHz, CDCly): & = 0.73-0.83 (m, 2H), 0.97-1.09 (m, 2H), 2.94-3.04 (m, 1H), 3.80 (s,
15 2H), 4.25 (d, 2H), 4.53 (s, 2H), 6.91-7.02 (m, 1H), 7.39 (d, 1H), 7.43-7.51 (m, 4H), 7.57 (d, 1H),
7.71 (d, 2H).

Example 28A

2-[(5-Bromopyridin-3-yl)methyl]-5-(4-chlorophenyl)-4-(3,3,3-trifluoro-2-hydroxypropyl)-2,4-di-
hydro-3H-1,2,4-triazol-3-one
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20 Cl



78A LC/ M5 ft, = 1.88 mm WM [ESIpos]: mz = 388 (MrHt 18A 2-[ 3-(4-chl oro-
phenyl ) - 5- OX©-2041/{1843223-tri - fluoro-2- -jdroxy- propyl)-4PET/EP2011/052781

di hydro-1H1, 2, 4-tri azol -1-yl]aceto-hydrazide HH2 N-N >---\ 0 00 Ex. 6A
LC M5 [ Met oA Bg (0.8 mmwel)1ef8Be nompoulb floESEpoyle 4A rnkd £538¢ (2MBNajnol) of cesium

10

15

20

25

carbonate were dissolved in 4 ml of DMF, and 261 mg (1.10 mmol) of 3-bromo-5-(chloromethyl)-
pyridine hydrochloride were added. The mixture was stirred initially at 40°C for 20 h and then at
70°C for 24 h. To bring the reaction to completion, a further 130 mg (0.55 mmol) of 3-bromo-53-
{chloromethyl)pyridine hydrochloride and 450 mg (1.38 mmol) of cesium carbonate were then
added, and the reaction was stirred at 70°C for another 20 h. After cooling to RT, 10 ml of water
were added and the mixture was extracted three times with in each case 10 ml of ethyl acetate. The
combined organic phases were dried over magnesium sulfate, filtered and concentrated under
reduced pressure. The crude product was purified by preparative HPLC [Method 19]. This gave
263 mg (56% of theory) of the target compound.

LC/MS [Method 4]: R, = 1.07 min; MS [ESIpos]: m/z = 477 and 479 (M+H)".

Example 29A

2-[(5-Bromopyridin-3-ylymethyl]-5-(4-chlorophenyl)-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-one

F
0 HO,I' F
N A
N N
Br == \
\ N
VY,
N

Cl

171 mg (0.56 mmol) of the compound from Example 5A and 543 mg (1.67 mmol) of cesium
carbonate were dissolved in 11 ml of acctonitrile, and 135 mg (0.56 mmol) of 3-bromo-5-
(chloromethyl)pyridine hydrochloride were added. The mixture was stirred at 65°C for 5 h. After
cooling to RT, 10 ml of water were added and the mixture was extracted three times with in each
case 10 ml of ethyl acetate. The combined organic phases were dried over sodium sulfate, filtered
and concentrated under reduced pressure. The crude product was purified by preparative HPLC

[Method 19]. This gave 102 mg (38% of theory) of the target compound.
LC/MS [Method 4]: R, = 1.05 min; MS [ESIpos]: m/z = 477 and 479 (M+H)".

Example 30A

5-(4-Chlorophenyl)-2-[(5-chloro-2-thienyl)methyl]-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-2,4-
dihydro-3H-1,2 4-triazol-3-one



NN.%NIIIl a 19A 2- {3-(4-chloro- phenyl)-5-0x0- 4-[(25)-3, 3, 3-
trifluoro-2¥0 203tiled4d22 propyl] -4, 5- di hydbe-1H 1, 2, 4-t ri aPOI/EPROYIPS298kt O-
hydrazi de (enantioner I) HH2 HN - NI 411 A 1?1(----F

O

119 mg (0.39 mmol) of the compound from Example 5A and 107 mg (0.77 mmol) of potassium

carbonate were dissolved in 5 ml of acetonitrile, and 65 mg (0.39 mmol) of 2-chloro-5-
(chloromethyl)thiophene were added. The mixture was stirred under reflux for 2 h. After cooling
5 to RT, 10 ml of water were added and the mixture was extracted three times with in each case 10
ml of ethyl acetate. The combined organic phases were washed with 10 ml of saturated sodium
chloride solution, dried over sodium sulfate, filtered and concentrated under reduced pressure, The
crude product was purified by chromatography on silica gel (mobile phase: cyclohexane/ethyl
acetate 10:1 — 8:1 — 5:1 — 1:1). This gave 114 mg (65% of theory) of the target compound.

10 LC/MS [Method 4]: R, = 1.20 min; MS [ESIpos]: m/z = 438 and 440 (M+H)*,

Example 31A

5-(4-Chlorophenyl)-2-[(2-chloro-1,3-thiazol-5-yl)methyl]-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-
2,4-dihydro-3H-1,2 4-triazol-3-one

S N _ N
CI—"<\N]/\ N

Cl

15 500 mg (1.63 mmol) of the compound from Example 5A and 449 mg (3.25 mmol) of potassium
carbonate were dissolved in 4 ml of acetonitrile, and 287 mg (1.71 mmol) of 2-chloro-5-
(chloromethyl)-1,3-thiazole were added. The mixture was stirred at 80°C for 1.5 h, After cooling to
RT, 10 ml of water were added and the mixture was extracted three times with in each case 10 ml
of ethyl acetate. The combined organic phases were washed with 10 ml of saturated sodium

20  chloride solution, dried over sodium sulfate, filtered and concentrated under reduced pressure. The



0 HOF F Ex. 7A 'H-NVR (400 MHz, DVSO- d6): 8 = 3.33 (br. s, 2H), 3.77-3.86
(m 1H), 3W0-01090438% 1H), 4.33- 4.43 (67-2H), 6.93 (br. BCTHEB20170RIST. 66
(m 2H), 7.72-7.79 (m 2H), 9.21- 9.30 (br. s, 1H). WD 2011/104322- 60

- PCT/ EP201 thidb i@ihcEwasrpurfiied Hacheorfitogtathyren Sliaar gel {(inolglenpliass: icatlolnadeysthyt al

data 20A 2_aie?f5t£ 4:_1 ,Ctrﬁ!er? E?)_ This gave 619 mg (87% of theory) of the target compound.

LC/MS [Method 3]: R; = 1.24 min; MS [ESIpos]: m/z = 439 and 441 (M+H)".

Example 32A
5  Ethyl 1-(2,6-dichlorobenzyl)-1H-imidazol-5-carboxylate

Cl

¢l _N
«/ 0

T
CH,

258 mg (1.84 mmol) of ethyl 1H-imidazole4-carboxylate together with 486 mg (2.03 mmol) of
2,6-dichlorobenzyl bromide were dissolved in 7 ml of DMF, and 720 mg (2.21 mmol) of cesium
carbonate were added. The mixture was stirred at 80°C for 16 h. After cooling to RT, 10 ml of

10  water were added and the mixture was extracted twice with in each case 10 ml of ethyl acetate.
The combined organic phases were dried over sodium sulfate and freed from the solvent on a
rotary evaporator. The crude product was purified chromatographically [Method 19]. This gave
220 mg (40% of theory) of the target compound.

LC/MS [Method 3]: R, = 1.03 min; MS [ESIpos]: m/z = 299 and 301 (M+H)"

15 'H-NMR (400 MHz, CDCL): & = 1.37 (t, 3H), 4.34 (q, 2H), 5.44 (s, 2H), 7.27-7.33 (m, 1H), 7.37-
7.43 (m, 2H), 7.68 (d, 2H).

A further fraction gave 110 mg (20% of theory) of the regioisomer ethyl 1-(2,6-dichlorobenzyl)-

1 H-imidazole-4-carboxylate:
LC/MS [Method 3]: R, = 1.12 min; MS [ESIpos]: m/z = 299 and 301 (M+H)",

20 Example 33A

Ethyl 1-(2,6-dichlorobenzyl)}-4-nitro-1 H-imidazole-2-carboxylate



H H2N-N Ex. 8A LCO M5 phenyl)-5-0x0- - /0 HO [Method 3]: 4-[(2R)-3, 3, 3-
trifluoro- 2vOQ0NM104322 -68 - PCT/EP2011/052781
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Cl NY[(
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O,N cH,

1000 mg (5.4 mmol) of ethyl 4-nitro-1H-imidazole-2-carboxylate together with 1426 mg (5.94
mmol) of 2,6-dichlorobenzyl bromide were dissolved in 37 ml of DMF, and 2112 mg (6.48 mmol)
of cesium carbonate were added. The mixture was stirred at 75°C for 4 h. After cooling to RT, the
mixture was added to 100 ml of ice-water. The precipitated product was filtered off and washed
with water. The beige solid was dried under high vacuum. This gave 1500 mg (81% of theory) of

the target compound.
LC/MS [Method 1]: R, = 2.05 min; MS [ESIpos}: m/z = 344 and 346 (M+H)"

'-NMR (400 MHz, DMSO-dg): § = 1.35 (t, 3H), 4.41 (q, 2H), 5.96 (s, 2H), 7.53 (dd, 1H), 7.59-
7.64 (m, 2H), 7.96 (s, 1H).

Example 34A

Methyl 1-(2-chlorophenyl)-1H-imidazole-4-carboxylate

Cl
O
N/YZ(
0
\=N f
H,C

200 mg (1.59 mmol) of methyl 1H-imidazole-4-carboxylate, 496 mg (3.17 mmol) of 2-chloro-
phenylboronic acid, 100 mg of 3A molecular sieve and 432 mg (2.28 mmol) of copper(Il) acetate
were initially charged in 2 ml of dichloromethane, and 256 pl (3.17 mmol) of pyridine were added.
The mixture was stirred at RT for 20 h. For work-up, the mixture was filtered through a little
kieselguhr, the filter residue was rinsed with about 15 ml of ethyl acetate and the combined
filtrates were washed with 5 mI of water. The organic phase was dried over sodium sulfate, filtered
and concentrated under reduced pressure. The crude product was purified by chromatography on
silica gel (mobile phase: cyclohexane/ethyl acetate 3:1 — 1:1 — 1:3). This gave 55 mg (13% of
theory) of the target compound.

LC/MS [Method 3]: R, = 0.90 min; MS [ESIpos]: m/z =237 (M+H)"



RE = 0.90 min; MS [ESIpos]: hydroxy- propyl]-4,5- dihydro-1H $O mz =
380 (M+H) WQI2011/1043224-tri azol - -69 - PCT/EP2011/052781
'H-NMR (400 MHz, DMSO-dy): 8 = 3.79 (s, 3H), 7.53-7.58 (m, 2H), 7.64 (dd, 1H), 7.70-7.77 (m,
1H), 8.05 (d, 1H), 8.20 (d, 1H).

Example 35A

Ethyl 1-(2-chlorophenyl)-1H-pyrazole-4-carboxylate

cl
@ O
N7
\Nj(o/\CHa

400 mg (2.85 mmol) of ethyl 1H-pyrazole-4-carboxylate, 893 mg (5.71 mmol) of 2-chlorophenyl-
boronic acid, 100 mg of 3A molecular sieve and 778 mg (4.28 mmol) of copper(Il) acetate were
initially charged in 2 ml of dichloromethane, and 461 pl (5.71 mmol) of pyridine were added. The
mixture was stirred at RT for 20 h. For work-up, the mixture was filtered through a little

10  kieselguhr, the filter residue was rinsed with about 10 ml of dichloromethane and the combined
filtrates were concentrated under reduced pressure. The crude product was purified by
chromatography on silica gel (mobile phase: cyclohexane/ethyl acetate 10:1, then 5:1). This gave
71 mg (10% of theory) of the target compound.

LC/MS [Method 3]: R, = 1.15 min; MS [ESIpos]: m/z = 251 (M+H)".

15 Example 364

[1-(2,6-Dichlorobenzyl)- 1 H-imidazol-5-yl]methanol

220 mg (0.74 mmol) of the compound from Example 32A were dissolved in 3 ml of THF, and
0.74 ml (0.74 mmol) of a 1 M solution of lithium aluminum hydride in THF was added dropwise at

20 0°C. The mixture was stirred at RT for 1 h. For work-up, 5 ml of a saturated potassium sodium
tartrate solution were added with ice cooling, the mixture was diluted with 10 ml of ethyl acetate
and the precipitated solid was filtered off. The crude product was purified chromatographically
[Method 19]. This gave 188 mg (99% of theory) of the target compound.

LC/MS [Method 3]: R, = 0.51 min; MS [ESIpos]: m/z = 257 and 259 (M+H)".



1-y1) acetohydrazide (enantioner 11) Exanpl e 21A
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Example 37A

[1-(2,6-Dichlorobenzyl)-4-nitro-1 H-imidazol-2-yl|methanol

Ci

cl N
§—T\OH
ON

1200 mg (3.5 mmol) of the compound from Example 33A together with 15 mg (0.35 mmol) of
5  lithium chloride were dissolved in 53 ml 1,2-dimethoxyethane, and 198 mg (5.23 mmol) of sodium
borohydride were added at 0°C. The mixture was stirred at RT for 1 h. For work-up, 25 ml of a
saturated potassium sodium tartrate solution were added with ice cooling and the mixture was
extracted with 50 ml of ethyl acetate. The organic phase was dried over sodium sulfate, filtered
and concentrated under reduced pressure. The crude product was purified by chromatography on
10  silica gel (mobile phase: ethyl acetate/cyclohexane 1:1). This gave 800 mg (76% of theory) of the

target compound.
LC/MS [Method 5]: R, = 1.82 min; MS [ESIpos]: m/z = 302 and 304 (M+H)".

Example 38A
[1-(2-Chlorophenyl)-1H-imidazol-4-ylmethanol

Cl

15

50 mg (0.21 mmol) of the compound from Example 34A were dissolved in 1 ml of THF, and 222
ul (0.22 mmol) of a 1 N solution of lithium aluminum hydride in THF were added at -10°C. Over a
period of one hour, the mixture was then warmed to RT. For work-up, 2 ml of water and 5 ml of
saturated potassium sodium tartrate solution were added and the mixture was extracted twice with
20  in each case 10 ml of ethyl acetate. The combined organic phases were dried over sodium sulfate,
filtered and concentrated under reduced pressure. This gave 34 mg (56% of theory) of the target

compound in a purity of 73%.

LC/MS [Method 3]: R, = 0.34 min; MS [ESIpos]: m/z = 209 (M-+H)".



Cl 550 ng (0.17 nmol ) of

[3-(4- chI onvepIzeny 104322 cycl opr opyl- 5- oxo~-415-di hydr o- 1H 1, 2PC¢TIER281 D528y 1] -
acetic acid [preparation according to WO 2007/ 134862 Exanpl e 88A] were

di ssol ved iRxampl 394 of net hanol and diluted with 0.6 m of toluene, and 128
111 (0.26 mmol ) of trinethylsiIyIdiazonethane solution (2 Min hexanes)

wer e then dr opwi ntil ht yellom/color remai ned. The reaction
was stirreZﬂgﬁeh%nﬂﬁawgﬁfﬁ@ﬁm@bgﬁ@ E ¥ to dryness. The residue was taken
up in 1 m 10 of ethanol, 43 ng (0.85 mmol) of hydrazine hydrate were added
and the mxture was stirred under refl, Gk for 2.5 h. After cooling, the

sol ution was concentrated under pgduged pressure and the residue was dried
under hi gh vacuum This gave 54 t heory) of the title conmpound in
a purity of 93% as a col orl ess s&digr D 28 22- 61 - PCT/ EP2011/ 052781
LG MS [Method 5]: R=1.65 mn; M [ESIp J mz~="308 (MrH). The two
conpounds bel ow were obtained in an anal gous manner: Exam pie Nane
Structure Star- ting material Analytical data 22A 2-[3-(5-chl oro-

t hi ophen- 2-g5 e (042 (n#nd1h OO coNEY IbmExANPle 35A were dissolved in 2 ml of THF, and 335
5  pl(0.34 mmol) of a 1 N solution of lithium aluminum hydride in THF were added at -10°C. Over a

period of one hour, the mixture was then warmed to RT. For work-up, 2 ml of water and 5 ml of

saturated potassium sodium tartrate solution were added and the mixture was extracted twice with

in each case 10 ml of ethyl acetate. The combined organic phases were dried over sodium sulfate,

filtered and concentrated under reduced pressure. This gave 61 mg (83% of theory) of the target
10  compound in a purity of 91%.

LC/MS [Method 3]: R, = 0.76 min; MS [ESIpos]: m/z =209 (M+H)".

Example 40A
5-(Chloromethyl)-1-(2,6-dichlorobenzyl)-1H-imidazole

Cl

Ci N

15 45 mg (0.18 mmol) of the compound from Example 36A together with 27 mg (0.26 mmol) of
triethylamine were dissolved in 1 ml of toluene, and 25 mg (0.21 mmol) of thionyl chloride were
added dropwise at RT. The mixture was stirred at RT for 1 h. Under reduced pressure, the reaction
mixture was freed from all volatile components. This gave 48 mg (99% of theory) of the target

compound, which was reacted further without any further purification.

20 Example 41A

2-(Chloromethyl)-1-(2,6-dichlorobenzyl)-4-nitro-1 H-imidazole



4,5-di hydro- 1H1,2,4- triazo

-yl k acetohydrazide HHNN2 { * C W

-1
2007/ 1348670 MX1/1B32 LC/ MBS [ Method 7] -7R= 1.73 min; NS [ EGTRRIIVDSYIE1 =

382 (M+H)

10

15

20

Cl

Cl N
&Z/\c,
O,N

210 mg (0.70 mmol) of the compound from Example 37A were dissolved in 10 ml of
dichloromethane, and 145 pl (1.04 mmol) of triethylamine and 61 pl (0.83 mmol) of thionyl
chloride were added at 0°C. The mixture was stirred at RT for 24 h. A further 200 pl (2.72 mmol)
of thionyl chloride were then added, and the mixture was stirred under reflux for 15 min. Under
reduced pressure, the reaction mixture was then freed from all volatile components. This gave, ina
purity of 88%, 200 mg (80% of theory) of the target compound, which was reacted further without

any further purification.
LC/MS [Method 3]: R, = 1.16 min; MS [ESIpos]: m/z = 320 and 322 (M+H)"

'H-NMR (400 MHz, DMSO-dg): 8 = 5.03 (s, 2H), 5.61 (s, 2H), 7.52-7.57 (m, 1H), 7.62-7.65 (m,
2H), 7.86-7.88 (m, 1H).

Example 42A
4-(Bromomethyl)-1-(2-chlorophenyl)-1 H-imidazole

Cl

48 mg (0.16 mmol) of the compound from Example 38A and 63 mg (0.24 mmol} of
triphenylphosphine were dissolved in 1.6 ml of THF, and 80 mg (0.24 mmol) of carbon
tetrabromide were added at RT. The mixture was then stirred at RT for 16 h. For work-up, the
mixture was filtered through 20 g of kieselguhr, the filter residue was rinsed with ethyl acetate and
the filtrate was concentrated under reduced pressure. The residue was purified
chromatographically on silica gel (mobile phase: cyclohexane/ethyl acetate 5:1, then 1:1). This
gave 17 mg (39% of theory) of the target compound which was immediately reacted further.

LC/MS [Method 4]: R, = 0.34 min; MS [ESIpos]: m/z = 209 (M-Br+OH-+H)".



N/ N(Ns -( 23A 2-[3-(4-chl oro-

10

15

20

25

WO 2011/104322 -73- PCT/EP2011/052781
Example 43A
4-(Bromomethyl)-1-(2-chlorophenyl)- 1 H-pyrazole

Ci

N\ﬁ-/\Br
N=

61 mg (0.27 mmol) of the compound from Example 39A and 105 mg (0.40 mmol} of
triphenylphosphine were dissolved in 1.6 ml of THF, and 132 mg (0.40 mmol} of carbon
tetrabromide were added at RT. The mixture was then stirred at RT for 16 h. For work-up, the
mixture was filtered through 20 g of kieselguhr, the filter residue was rinsed with ethyl acetate and
the filtrate was concentrated under reduced pressure. The residue was purified
chromatographically on silica gel (mobile phase: cyclohexane/ethyl acetate 10:1, then 5:1). This
gave 30 mg (42% of theory) of the target compound which was immediately reacted further.

LC/MS [Method 4]: R, = 0.67 min; MS [ESIpos]: m/z = 209 (M-Br+OH+H)",

Example 44A
Ethyl 2-(2-chlorophenyl)-1,3-0xazole-5-carboxylate

Cl

Under argon, 300 mg (1.71 mmol} of ethyl 2-bromo-1,3-oxazole-5-carboxylate together with
422 mg (2.56 mmol) of 2-chlorophenylboronic acid were dissolved in 7 ml of toluene, and 67 mg
(0.17 mmol}) of 2-dicyclohexylphosphino-2'-(N, N-dimethylamino)biphenyl, 78 mg (0.085 mmol} of
tris(dibenzylideneacetone)dipalladium and 725 mg (3.42 mmol} of potassium phosphate were
added successively. The mixture was heated to 110°C and stirred at this temperature for 20 h. For
work-up, the reaction mixture was allowed to cool to RT and diluted with 20 ml of ethyl acetate
and 20 ml of water. After phase separation, the aqueous phase was extracted two more times with
in each case 20 ml of ethyl acetate. The combined organic phases were dried over magnesium
sulfate, filtered and concentrated under reduced pressure. The residue was purified by preparative

HPLC [Method 19]. This gave 217 mg (50% of theory) of the target compound.

LC/MS [Method 3]: R, = 1.21 min; MS [ESIpos]: m/z = 252 (M+H)".



phenyl )-5-o0xo0- 4-(3,3,3-tri- fluoropropyl)- 4,5-di hydro- 1H1, 2, 4-
triazol - 1- WQ 28tE1M392r azi de H H2NNO F-FAN- - ,---EF 1B¢\T4R3209/?32§8h0d
6]: R, = 1.75 mn; MS [ESIpos]: ink 384(|VHrHr

Example 45A

Ethyl 2-(2,3-dichlorophenyl)-1,3-oxazole-5-carboxylate

Cl
Cl
O

E
CH,

300 mg (1.71 mmol) of ethyl 2-bromo-1,3-oxazole-5-carboxylate were reacted analogously to the
5  process of Example 44A. This gave 174 mg (31% of theory) of the target compound in a purity of
87%.

LC/MS [Method 4]: R, = 1.19 min; MS [ESIpos]: m/z = 286 and 288 (M+H)".

Example 46A

Methyl 5-(2-chlorophenyl)thiophene-2-carboxylate

Cl
O
S

\ / ¢
0 H,C
Under argon, 310 mg (1.40 mmol) of methyl 5-bromothiophene-2-carboxylate together with
328 mg (2.10 mmol) of 2-chlorophenylboronic acid were dissolved in 10 ml of dioxane, and 81 mg
(0.07 mmol) of tetrakis(triphenylphosphine)palladium(0) were added. The mixture was heated to
110°C, 1.4 ml (2.80 mmol) of 2 M aqueous sodium carbonate solution were added and the mixture
15  was stirred at this temperature for 20 h. For work-up, the reaction mixture was allowed to cool to
RT and diluted with 20 ml of ethyl acetate and 20 ml of water. After phase separation, the aqueous
phase was extracted two more times with in each case 20 ml of ethyl acetate. The combined
organic phases were dried over sodium sulfate, filtered and concentrated under reduced pressure.
The residue was purified chromatographically on silica gel (mobile phase: cyclohexane/ethyl
20  acetate 15:1, then 10:1). This gave 289 mg (61% of theory) of the target compound in a purity of
75%.

LC/MS [Method 2]: R, = 2.58 min; MS [ESIpos]: m/z = 253 (M+H)"



N/ N 40 C Exanpl e 24A

5[ 3- (5- Chl OVO20LEMMBRA2 2- y1) - 4- (2- f | uor obéhzy1l) - 5- oxo- 4, 5- APEFHEPIOIHPIRTBI 4-t
riazol-1-yl]acetonitrile '-CI WD 2011/104322- 62 -PCT/ EP2011/ 052781 A

m xture of 'BSOMRY4YCOVEE, PWS0)depfd = 3.85 (s, 3H), 7.45-7.48 (m, 2H), 7.53 (d, 1H), 7.64 (dd, 1H),

5- (5-chl or o-2-,t hi -4-(2-fluorobenzyl) -2, 4-di hydro-3H1, 2, 4-tri azol - 3-one
[ prepar at i g’n%éé‘géﬁgﬁn%(?’ol 2007/ 134862 Exanpl e 154A], 67 1.d. (0.97 mmol)
of bronmpacetonitrile and 223 ng (1 61 nmol) of potassium carbonate was
stirred i n BanmplesffAdry DMF at an oil bath tenperature of 100C for 1 h.
After cooling, the mxture was filtered through 5 |cieselguhr, the

filtrate trated.under. nreduced pressure and the resi due was
partiti onﬁ%@&ggg'dﬁ%@pgﬁwqg?\%?@? I.leqfl:= aerb(%y %&%’ni c phase was washed

successively with 10 mM of water and 10 m of saturated sodi um chloride
solution, dried over sodiumsulfatle, filtered and concentrated under
reduced pressure. The residue was purifGled chronatographically on silica
gel (nobil e phase: cycl ohexane/ et} ficetate 4: ). This gave 258 ng (92% of
t heory) of the target conpound as OsligBtly eI | ow sh solid.

300 mg (1.36 mmol} of methyl 5-bromothiophene-2-carboxylate were reacted analogously to the
process of Example 46A. This gave 273 mg (58% of theory) of the target compound in a purity of
83%.

LC/MS [Method 4]: R, = 1.30 min; MS [ESIpos]: m/z =287 (M+H)".

10 Example 48A
5-(2-Chlorophenyl)thiophene-2-carboxylic acid

Cl

S

\ / OH

289 mg (1.14 mmol} of the compound from Example 46A were dissolved in 2 ml of THF/methanol

(1:1), and 1.14 ml (2.29 mmol} of 2 M aqueous sodium hydroxide solution were added. The
15  reaction mixture was stirred at 80°C for 2 h, After cooling to RT, the solvent was removed on a

rotary evaporator and the residue was taken up in 5 ml of water and washed with 5 ml of ethyl

acetate. The aqueous phase was acidified with 1 N hydrochloric acid and extracted twice with in

each case 5 ml of ethyl acetate. The combined organic phases were dried over sodium sulfate,

filtered and concentrated under reduced pressure. This gave, in a purity of 91%, 218 mg (73% of
20  theory) of the target compound.

LC/MS [Method 2]: R, = 2.16 min; MS [ESIpos]: m/z = 239 (M+H)".

Example 49A

5-(2,3-Dichlorophenyl)thiophene-2-carboxylic acid



M5 [DClI]: mz = 366 (MFNH4) +, 349 (MHH)t 'H NVR (400 MHz, CDCl13): 8 = 4.81
(s, 2H), 5.WOX41/143p2 6.87 (d, 1H), 6.976¢s, 1H), 7.05-7. RPET(ER208H952781
7.28-7.36 (m 1H). Exanple 25A

15(1Z) - 243- ( 5- Chl or ot hi ophen-2-y©) - 4- (2-f | uor obenzyl) - 5- oxo- 4, 5- di hydr o- 1H
1,2, 4-triazol -1-yl pf- hydroxyet hanei m & de 250 ng (0.66 nmmol) of the
conpound from Exanpl e 24A and 92 1. 32 nmol ) Oof hydr oxyl am ne

hydr ochl ori de were suspended in |, and the m xture was
heated to 20 the boil. 193 ill (15 i.et hyl anai ne were added to
the hot solution and heating under reflu s continued for a further 1 h.
On cooling of the reaction, a colorless solid crystallized out; this solid
was filtered off and washed with a little ethanol. This gave 174 ng (69% of
t heory) of 27hengt(878 emadoefisbuendnpasndiiran Exaripds 474 pieiedeacEl @nalegohsly td thejporespvas
concentr at ce F 0 0 t si due
has part] SR R B e o 28 b1 Y BRRER Sl R LB S
washed successively with 10 ml of water and 10 ml of saturated sodi um

chl ori de sdl@MSdNMethad HeR: o d7 ngodvis R pdst:av'e 271 tdé¥7@ Mah)d. concent r at ed
under reduced pressure. WD 2011/104322- 63 -PCT/EP2011/ 052781 This gave a
further 5691&% %84506) of theory) of the target conpound in a purity of 87% as
a slightly-y'eﬁ&mm% solid. M5 [ESIpos]: tn/z = 382 (M-H) +

11-1-NWR (400 MHz, DMSO-do): 8 = 4.36 (s, 2H), 5.11 (s, 2H), 5.46 (s, 2H),
7.04-7. 12 ([B(2-ChipropbdhyD23roR8ol(mylimdthanol7. 30-7. 41 (m 1H), 9.27 (s, 1H).
Exanple 26A 1 -Am no-3 43- (trifluoronethyl)phenyl]acetone hydrochl oride

Cl

O

thH

217 mg (0.86 mmol) of the compound from Example 44A were reacted analogously to the process

of Example 39A. This gave, in a purity of 89%, 181 mg (89% of theory} of the target compound.
10 LC/MS [Method 4]: R, = 0.75 min; MS [ESIpos]: m/z= 210 (M+H)".

Example 51A
[2-(2,3-Dichlorophenyl)-1,3-oxazol-5-ylJmethanol

Cl
Ci

o)

gf\OH

186 mg (0.65 mmol) of the compound from Example 45A were reacted analogously to the process

15 of Example 39A. This gave, in a purity of 86%, 89 mg (48% of theory) of the target compound.
LC/MS [Method 4]: R, = 0.87 min; MS [ESIpos]: m/z = 244 and 246 (M+H)".

Example 52A

[5-(2-Chlorophenyl)-2-thienylJmethanol



Under argon and with ice cooling, 1.13 g (11.8 nunol) of difornylam de
sodi um sal tW@e081/20i382 a 10 little at a-ff¥ae to a sol uti onPCI/ER20T1/652781. 2
nmmol ) of 1-chloro-343-(trifluoronethyl)phenyl]propan2-one in 11 nl of DW.
The mixture was stirred in an ice bathCtor 1 h and then at RT overnight.
The m xture was then diluted wt m of ethyl acetate and washed
successively with in each case 1 of 0, N hydrochloric acid, water,
sat urated sodi um bi carbonate sol ] E 1IN I_fi with water. The organic
phase was dried over sodium sulfate, : oncentrated under 15
reduced pressure. The dark oily residue was pre-purified on a short silica
gel colum (nobile phase: dichloronethane/ethanol 95:5). This gave 2.0 g of
a dar k- br o#n0 sy {Ict7 miinpl3 ofds: ctoaipeundufnorh rEx2|5plﬂ1486fweie Aispdledl int5 mhofoTHF, the
hydrogen chloni A6, ok 3 RI-AAR0 0 4 ] SHLR RS 314 65 £ PSRl g og

e sol vent™ s YEMBVEd “un er réduce press re om a rot ary-evaporator, and
t he resi duésdhatsl clilasfokruge were zailde)djtl“héforumlreairasrmtrhammc 400 hnTha)iusphnabinydas

et her t| i.s_.sal uti I‘eC] itated solj
o nt od bR i Ao i B e ek AP SHBL hEUTSeE Tp gl
di i sopr Opy|mlaif|‘lE{F awith digbreas stiided, i Hiraté abtatHd v.'rEbltlsengaaﬂai 3. 2/ Fioh, 2@ Weafto

f. E&OI’ K/)B F];E§%§0%f] 1%6 %WE(Q%B% n%@%@%)b_pr dIl(ﬁ:cilll IZCIInl o wa?r_,l_*fk;‘%t ?‘4863 Hﬁialt?u_ratgd 30

DVBO-d5) :  8odiuth. ti@rttbndtd séiMiorHhre 26dédPanb. (F9 nfiffire Mds, wBmdd td BT . TEL mikkdre wa®
Exanpl e 27A WD 2011/104322- 64 - PCT/EP2011/ 052781 391 ng.(2.90 mmol Of

HOBt and 5EBtaed(witls 7S minsf wthyk acemts. Wb ersamiei@bese &vas wediedSPesRssbrlyesith Heaeh.

Mol ) Ofy case 5 ml of saturated sodium blcarbonate solution and saturated sodlum chloride solution. After
[ 3- (4-chl orophenyl) - 4-cycl opr opyl-5- 0xo-4, 5-di hydro-1H1, 2, 4-tri azol - 1-

yl Jaceti c &&vieg pysr eqslamasyligis, @e@uﬁaieﬂglswewmwe@g@s@zn@xmeé pesre. dhel

650 ng (2 I %HPIVF
465 gl (2.%9’1(1% Hucﬁw?i {’/ﬁlf\[& opropy ‘ﬁ?@ﬂ% %er%@@?lm%h% 5%0}%&“%!;
reaction wasetsstilprlethen e nTlghgaveF?éﬁ MRS, thedne) ofehe tifloporaresndiin aipesily F t h
20 m of ethyl acetate and extracted twice with in each case 15 m of

wat er. The organi c phase was dried over sodiumsulfate, filtered and
concentrated under reduced pressure. The residue that renmai ned was
recrystidl | iLLEMSMsthoddbRonil t12 inim MS E¥pghvez 6 206 A-H9680'10 of theory) of
the target conpound as very f| ne colorless crystals. A further 84 ng (8% of

Lheory) of ISAkAASFInboRKY YeLS @RaiNegl LOMRGsBcR el el A o

of the concentrat orm

crystals. RI3[(ESEHR §155- 71&2Km_214)93 ( MtH) + 111- NVR (400 MHz, CDC13): 8
0.73-0.83 (m 2H), 097 1.09 (m 2H), 2.94-3.04 (m 1H), 3.80 (s, 152H),

425(d 2@ 455’3 6.91-7.02 (m 1H), 7.39 (d, 1H), 7.43-7.51 (m

57 (amplesin,” ) (d 2H) .

[5-(2,3-Dichlorophenyl)-2-thienyl|methanol

Cl
Cl

S

N/ OH

20

268 mg (0.98 mmol) of the compound from Example 49A were reacted analogously to the process

of Example 52A. This gave, in a purity of 87%, 184 mg (63% of theory) of the target compound.
LC/MS [Method 4]: R, = 1.10 min; MS [ESIpos): m/z = 241 and 243 (M-H,O0+H)"

'"H-NMR (400 MHz, DMSO-dg): 3 = 4.67 (d, 2H), 5.58 (t, 1H), 7.01 (d, 1H), 7.29 (d, 1H), 7.39-
25  7.44 (m, 1H), 7.55-7.58 (m, 1H), 7.62-7.66 (m, 1H).



Exanpl e 28A

2-[ (5- Br onopwgriodiness22 Oret hyl | - 5- (4- chl or7@phenyl) - 4- ( 3, 3, SPOIVENF2001/052/8hy dr
oxypropyl) -2, 4-di hydro-3H1, 2,4-triazol -3-one 20CI WD 2011/104322- 65

- PCT/ EP201E:A0pI8UA300 ng (0.98 mmol ) of the conpound from Exanpl e 4A and
953 ng (2.93 mmol ) of cesium carbonate were dissolved in 4 M of DV, and

261 ng (1. I f\ 3-pbrono-5- oro thyI) pyridi ne hydrochlorlde wer e

added. The%%?’%etﬁﬂ)éééftﬁ?gﬂwpﬂﬁﬁ §IXTIZ>9 ®at 40C for 20 h and then at 70C

for 24 h. To bring the reaction to conpletion, a further 130 ng (0.55 nmmol)

of 3-brono-5- 5 (chloronethyl)pyrldlne(ﬁydrochlorlde and 450 ng (1.38 mmol)

of cesium carbonate were then added,~¢dnd the reaction was stirred at 70C

for another 20 h. After cooling # 10 gl of mater wer e added and the

m xture was extracted three ti mesy e ée 10 mM of ethyl acetate.

The conbi ned organi c phases were dried ower gneSfumsulfate, filtered and

concentrated under reduced pressure. The 'Crude product was purified by

preparative HPLC [ Met hod 19]. This gave 10 263 ng (56% of theory) of the

t a(r]I g itY gc?rrwp%w@;g %XW%OIB bethh @smfdund R Exnie 30AN:nd(MR2 [0 Shmol M Ztriphehil

an

2- [ ( 5- Brionuihgsnhie frese 9@9&161%% 4 md of THEandr 396 meenP PP -namgly ofxgartpn detbropidy wege o- 2

- hydroxypr %Mécﬂ atRTThE hﬂ%&@%ﬁ 'ﬁae;,sanéd strnﬁa;ha% p&eworﬂcﬁi;l thJZﬂxrﬁm wal 1RBred
mmol ) of the compound from Exanpl e 5A and of cesium

car bonat e vikroughd2@g of \aeselguhr, 1the ifﬁtero#emé@q;wmwmed vt qlndl ag%e mgd {he. Haatenek )

of 3-brono- ch re
was stirre nce(—lgglé@{‘ %H%Jeag«e%%?é %%F%ﬂggt 0 l%%]?gqu\ﬁeg%?ggmﬁ%r %ﬁl@igg ed
and the m XEhis gamlswemg (L% of thehry eofttherpasgani cotmpoundeiach p@lty ces8%d Ovhivh wére

et hyl et a d_organi c phases were dried over sodiumsulfate,
filtere and"ggﬁ% H%?ggi%%hnder reduced pressure. The crude product was
purified by preparative HPLC [ Method 19]. This gave 102 ng (38% of theory)
of the tar det/MSdivethodd]: R €108 nfinEVIB GESIdds]: nid =272 aBBR H(M-HYS [ ESI pos]: miz =
477 and 479 (MtH) +. Exanpl e 30A

255- ( 4- Chlqﬁ RNgD -2-[(5-chloro-2-thienypnethyl]-4-1(28)-3,3,3-trifluoro-
2- hydroxyprupy =Z,4- dihydro-3H1, 2,4-triazol -3-one

5-(Bromomethyl)-2-(2,3-dichlorophenyl)-1,3-oxazole

Cl
Cl

O

IEIJ/\Br

15 89 mg (0.31 mmol) of the compound from Example 51A were reacted analogously to the process

of Example 54A. This gave, in a purity of 87%, 50 mg (52% of theory) of the target compound.
LC/MS [Method 4]: R, = 1.15 min; MS [ESIpos]: m/z = 308 (M--H)".

Example 56A
2-(Bromomethyl)-5-(2-chlorophenyl)thiophene
Cl

S

\/ Br

20



WO 2011/ 104322- 66 -PCT/ EP2011/ 052781 Cl 119 nmg (0.39 nmol) of the
conpound f "en2BxENEI322 SA and 107 ng (0. #79mmol ) of pot assi RETEM200Hes2881\er e
dissolved in 5 mM of acetonitrile, and 65 ng (0.39 nmml) of 2-chl oro-5-
(chl or onet 290 )hhi(0phamaol)eifethaddegounih@omi Kiamipd: MAS &id 291eahgu (HEr nindl) ok
for 2 h. After oling 5 to RT, 10, 0 r dde nd the m xture
was ext 1 actBRPHPRE e A ERNH 2ot oS D 8 57 By BB B SRS
colrrbi ned og@@ag&ﬁwﬁa&e&gmm Wﬂlafsfhed:ﬁm}.u_terw&b(}h? stm;fi:d&akl]!‘rfai e«dh.sré&iwu;mﬂl thé i de
sol ution, dried ov sqQdi um s e, filter and concentrat ed under
reduced pr S igred ffﬁa@h&ﬁéﬁifwswa&ﬁ frer Exfidyy varrsRhER PPy etat and
silica gel (dDRitlhR PRASEconbhEhLdE AN/ abdiitbd agRbAtL Tel &idued wasl: pltified hi S
gave 114 nmg (65% of theory) of the target co}rgapéound. 10 L Ms [ Method 4]: RL
= 1. 20 ni nchigmatogmphigally: onngilica-gel Gpobilp dphasgpeycibespne/cthylacpipte 187 athen 5:1). This

5 (4- Chl or gphenis g er JohAnkilariid ol G2 bt ATRIIYIchryd (R SlerSindncdakay 1| U
or o- 2- hydroxypropy%]- 2,4-di hydro-3H 1, 2,4-triazol-3-one CI 15 500 ny

(1. 63 nmol yeastedfighesonpound from Exanpl e 5A and 449 ng (3.25 mol) of

pot assi um car bonate were dissolved in 4 ml of acetonitrile, and 287 ny
(1.71 nmmol DRO= 166 1Y; rbqg’r? bz 3 26 i ~were added. The

m xture m)sllcg%disf%l?dggbg?PS Clégg?lngi).S .%Slg%zcggﬂhggﬂtr% RT, 10 m of water
were added and the m xture was extracted three times with in each case 10
m of dOhylExamplesi’/d The conbi ned organi c phases were washed with 10 m of
sat urated sodi um 20chl oride solution, dried over sodiumsulfate, filtered
and concentzt(grr&gon%%g_(zgd&[ggggog};egﬁﬁg{ogheng’he WD 2011/ 104322- 67

- PCT/ EP2011/ 052781 crude product was purified by chromatography on silica
gel (nobile phase: cycl ohexane/ethyl acetate 7:1, then 1:1). This gave 619
ng (87% of theory) of the target “Gonpound. LG/ M5 [Method 3]: R = 1.24 mn;
M5 [ESIpos]: mz = 439 and 441 (Mg , anpl e 32A

89 mg (0.31 mmol) of the compound from Example 53A were reacted analogously to the process

of Example 56A. This gave, in a purity of 86%, 70 mg (30% of theory) of the target compound.
15 LC/MS [Method 47: R, = 1.08 min; MS [ESIpos]: m/z = 241 and 243 (M-HBr)".

Example S58A

Methyl 2-[2-(trifluoromethyl)phenyl]isonicotinate

F
F

O
79
Ne__2 CH,

Under an atmosphere of argon, 500 mg (2.31 mmol) of methyl 2-bromoisonicotinate and 694 mg
20  (3.47 mmol) of 2-(trifluoromethyl)phenylboronic acid were dissolved in 10 ml of toluene. 106 mg
(0.12 mmol) of tris(dibenzylideneacetone)dipalladium, 91 mg (0.23 mmol) of tri-fers-
butylphosphine and 982 mg (4.63 mmol) of potassium phosphate were then added, and under
argon the mixture was heated to 110°C for 20 h. For work-up, the mixture was diluted at RT with
15 ml of ethyl acetate and 15 ml of water, the organic phase was separated off and the aqueous



5Et hyl 1-(2, 6-dichlorobenzyl)-1H i m dazol -5-carboxylate CI C 258 ng (1.84
nmol ) of etWiQl201H1643221azol e- 4- car boxyl at 80t oget her wi t h 48BCRER2B1 DES2TADI| )
of 2, 6-dichl orobenzyl brom de were dissolved in 7 mM of DW, and 720 ngy

(2.21 mol phase wasixtimaten o mateetimey witiadid esth éﬁba‘alfrinktoﬂléélyll\la&taﬁ iThe edmaine80C

f 16 h. Aft [ i t RT, 10 ni ed and th
hos eut 1 nc OB PR et st e aBeg oo el And St Yl et o1,

organi ¢ phasesuryeTie dfude pradver wad uiifizds bl featnabdpehphy emdsific08elt heobie | phast on

a rotary eva orator. The cruy pr od c urified hro to i call

[ Met hod 191 fi*rﬁ’%“e&é% a?@éﬁen?g b9 b k“@ﬁr%ve 08 e gfgfheg‘aiﬁgﬁ‘?f‘dta g6t 1S
[ Met hod 53] coﬁbound]m ?plmyﬁofﬁ@/o[E%Ema]pmdtﬁiﬂﬁacuaﬁ%fwﬁbr?gﬂﬂ;ty(wsl-ﬁuhﬁwlﬁh&HSNR
(400 MHz, CDC13): = H, 7.27-7.33

(m 1H), 7.2geprdifg @éﬂiﬂmd IQH")FhIS gaves fwéher %‘H}ﬂg( Plﬂ%l?%@)rom?ed@ﬁ?téﬁm@%é 110 ny
(20% of theory) of the regioisonmer ethyl 1-(2,6-dichl orobenzyl)

1H i m dazoligy¥isGMees ¥]: &L €2.21 min; nodgB = 1.12 min; M5
[ ESI pos]: nmlz _C{299 an]d 301 (MFD%QMEQ/W | e S% t hyl

1- (2, 6-di chl orobenzyl)-4-nitro-1H i m dazol e- 2- car boxyl ate WO
2011/ 10432 Exampled®d EP2011/ 052781 1000 ny (5.4 mol) of et hyl
4-nitro-1Him dazol e- 2- car boxyl ate together with 1426 ng (5.94 mmol) of

2, 6-di chl onahign2yb- cplbfwh gl)l\g@ﬁ@,tlﬂatgsol ved in 37 m of DWMF, and 2112 ngy
(6 48 mmol ) of cesium carbonate were added. The mi xture was stirred at 75C

for 4 h. After cooling to RT, the cl

0

9

N._ .= CH,

10
500 mg (2.31 mmol) of methyl 2-bromoisonicotinate and 597 mg (3.47 mmol) of 2-
chlorophenylboronic acid were reacted with one another analogously to the process of Example

58A. This gave 323 mg (56% of theory) of the target compound.
LC/MS [Method 3]: R, = 1.15 min; MS [ESIpos]: m/z = 248 (M+H)".

15  Example 60A
Methyl 2-(2,3-dichlorophenyl)isonicotinate

Cl
Cl

|
Ne_ 2 CH,

Under an atmosphere of argon, 250 mg (1.16 mmol) of methyl 2-bromoisonicotinate and 331 mg
(1.74 mmol) of 2,3-dichlorophenylboronic acid were dissolved in 5 ml of toluene. 53 mg (0.06
20 mmol) of tris(dibenzylideneacetone)dipalladium, 46 mg (0.12 mmol) of 2-dicyclohexylphosphino-
2'-(N,N-dimethylamino)biphenyl and 491 mg (2.31 mmol) of potassium phosphate were then
added, and under argon the mixture was heated to 110°C for 20 h. For work-up, the mixture was
diluted at RT with 15 ml of ethyl acetate and 15 ml of water, the organic phase was separated off

and the aqueous phase was extracted two more times with in each case 15 ml of ethyl acetate. The



S mxture was added to 100 nl of ice-water. The precipitated product
filtered of WORMAIMAA2d with water. The Béige solid was drpga}/)]iﬁ?(?éy“?ﬁ”éh
vacuum This ave 1500 ng (81% of theory) of the target corrpound LC M5
[ Met hod 1] :¢© ed prggmic pphases WSS Eg@cbggejr magpegsiimg: sulfate, fHigred 4qmd (quq.qptrated under
1H NVR (4OQe(M'@d %Q’ Gfﬁ% cnfde ro]dug’c5wa(s pun%kﬁ chrémétqaﬁxéﬁucagl}][)v[et@d qg] (s gﬁ):
7.53 (dd, 111). 7°B6- 107 64 fm 2 I'e 34A Net hyl
1- (2-chl ordéﬁ@Wﬂ%thpwmle@ﬁtengqt@amb@dymap@ltﬂpf 872@0 gy (1 59 mol ) of
met hyl 1H-irni dazol e-4-carboxylate, 496 ng (3.17 mmol) of 2-chl oro- 15
pheny! bor onicnaqiinob 49 19 105 nifs MSIEAHRIn 2 LOUPaANR4HRFY (2. 28 mmol) of
copper(l1) acetate were initially charged in I chl'or onet hane, and
256 pl1(3.17 mml) of pyridine were added. The m xture was stirred at RT for
20 h. Fdr zamplgblA he mixture was filtered through a little |desel guhr,
the filter residue was rinsed with about 15 m of ethyl acetate and the
conbi ned fl{lztﬁc"ﬁ'ﬁﬁuo\pﬁﬁ&h%ﬁ%ﬁ )Vi'tdtnmg nHetm@foiWat er. The organi c phase was
dried over SOdI um sul f at’e, If-)ered 3 and concentrated under reduced
pressure. The crude product was purified by chromatography on silica gel
(rmobi | e phase: cycl ohexane/ et hyl acetat % 1-) 1:1 -) 1:3). This gave 55
ng (13% of theory) of the target crrpou. LG MS [ Method 3]: R =0.90 mn,
M5 [ESI pos]: rn/z = 237 (MtH) + & 29 #4322-69 -1' CT/ E1l' 2011/ 052781
3H NWVR (400 MHz, DVSO-do): 8 = 3 753758(m 2H), 7.64 (dd,
1H, 7.70-7.77 (m 1H), 8.05 (d, Jy Exanple 35A Ethyl 1
-(2-chl orophenyl) - 1H pyrazol e- 4- car boxy lat e
)N~

432 mg (1.54 mmol) of the compound from Example 58A were dissolved in 10 ml of THF, and

1.08 ml (1.08 mmol} of a 1 M solution of lithium aluminum hydride in THF were added at -10°C.
10  After the addition had ended, the mixture was stirred at RT for 2 h. For work-up, 4 ml of a

saturated sodium potassium tartrate solution were added at RT, and the mixture was extracted with

15 ml of ethyl acetate. The organic phase was washed once with 10 ml of saturated sodium

potassium tartrate solution, dried over magnesium sulfate, filtered and concentrated under reduced

pressure. This gave 497 mg (>100% of theory) of the target compound which were reacted further
15  without any further purification.

L.C/MS [Method 2]: R, = 1.40 min; MS [ESIpos]: m/z = 254 (M+H)".
Example 62A
[2-(2-Chlorophenyl)pyridin4-yl]methanol

Cl

|\ OH
N =

20 323 mg (1.24 mmol) of the compound from Example 59A were reacted analogously to the process
of Example 61A. This gave 303 mg (>100% of theory) of the target compound which were reacted
further without any further purification.



CH3 400 ng (2.85 nmmol) of ethyl 1H pyrazol e-4-carboxylate, 893 ng (5.71
nmol ) of 2-WOI201Up,3aY| boroni ¢ acid, 1008%&g of 3A nol ecul aPCITER201HBILTFY 8
ng (4 28 nmol) of copper(ll) acetate were initially charged in 2 m of

di chl or onet'HaMdR (400dM2G,IDMSO(R): Bl= A0I(Y, 206, 17 itdiHe7 ders7 aad ed), 7Hba 48i0a ur e
was stirre t fo ._.For rk-up, the mxture was filtered through a
little 10 3 s7egghﬁq{m5ﬁé@fqll(g’elr}ﬁ$esi due was rinsed with about 10 m of

di chl oronet hane and the conbined filtrates were concentrated under reduced

pressure. HExamplewdad product was purified by chromatography on silica gel
(rmobi | e phase: cycl ohexane/ ethyl acetate 10:1, then 5:1). This gave 71 ng

(10% of theor of . the target. compouynd. LCMS [Method 3]: R =1.15 mn;
VS [ ESI posﬁ?'(ﬁ?l@mé‘%f%e?ﬁ‘?%‘éﬂﬁ?@% le 36A

[ 1- (2, 6-Di chl orobenzyl)-1Hi m dazol -5-yl ] methanol CI C OH 220 ng (0. 74
mol ) of the conpound from Exanpl eCB2A were dissolved in 3 m of THF, and
0.74 mM (0.74 mmol) of a 1 Msolutijon of |ithiumalumnumhydride in THF
was added dropwi se at 20 0C. The gA Xtu | was stirred at RT for 1 h. For
work-up, 5 ml of a saturated pot m sodiumtartrate sol ution were added
with ice cooling, the mxture wa Mt edwi t~10 m of ethyl acetate and
the precipitated solid was filtered of Y cr ups! product was purified
chromat ographically [Method 19]. This 88 nmg (99% of theory) of the
target gonpound. LC/MS [Method 3]: R4 ~51 min; M5 [ESIpos]: mz = 257
and 259 (M+rH)+. WD 2011/104322- 70 -PCT/EP2011/ 052781 Exanple 37A

[1-(2,6-D cl% ?nrgO(B.ﬁB %I'c)l)-(ﬁ:ﬂ?ei c}orm%B&nlzi_tironrg g}?‘azn?p!lé gO-PY \lvlrrg%arc}t%g glllalogously to the process

of Example 61A. This gave 132 mg (90% of theory) of the target compound in a purity of 84%

which were reacted further without any further purification.
LC/MS [Method 2]: R, = 0.78 min; MS [ESIpos]: m/z = 254 and 256 (M+H)".

10  Example 64A
4-(Bromomethyl)-2-[2-(trifluoromethyl)phenyl]pyridine

F

l\ Br

N~

495 mg (1.96 mmol) of the compound from Example 61A and 615 mg (2.35 mmol) of
triphenylphosphine were dissolved in 15 ml of THF, and 778 mg (2.35 mmol) of carbon
15  tetrabromide were added at RT. After the addition had ended, the mixture was stirred ar RT for 16
h. For work-up, the mixture was filtered through 20 g of kieselguhr and the filtrate was
concentrated under reduced pressure. The residue was purified chromatographically on silica gel
(mobile phase: first cyclohexane/ethyl acetate 70:30, then ethyl acetate). This gave, in a purity of
80%, 149 mg (22% of theory) of the target compound, which were immediately reacted further.

20 LC/MS [Method 3]: R, = 1.23 min; MS [ESIpos]: m/z =318 (M+H)".



Cl rOH 1200 mg (3.5 mml) of the conpound from Exanpl e 33A together with
15 ng (0. 353VOeL1/164325 | it hi um chl ori de-®&re di ssol ved i n BETHRP2011/052781

1, 2-di met hoxyet hane, and 198 ng (5.23 mmol) of sodi um borohydri de were
added at O@Exaimipte GBAXture was stirred at RT for 1 h. For work-up, 25 m of a
saturated potassiumsodiumtartrate solution were added with ice cooling

and the m xt %?(i 2 | - of ethyl acetate. The organic
phase was r(i%é%nég%zh so{ij'?bgl% %&%@?gga?ﬂtered and concentrated under
reduced pressure. The crude product was purified by chromatography on

10silica gel (nobile phase: ethyl gseetafb/cycl ohexane 1:1). This gave 800
ng (76% of theory) of the target ound. LG/ MS [Method 5]: R = 1.82 mn;

M5 [ESIpos]: nlz = 302 and 304( pl e 38A

[ 1- (2- Chl or ophenyl) - 1H- i t ni dazol - 4>~¢1 ] mgf har IBr 50 ng (0.21 mmol) of
t he conpound from Exanpl e 34A were diss in1lmM of THF, and 222 ¢l
(0.22 mmol) of a 1 N solution of Iithiun~a
at -10C. Over a period of one hour, the m xture was then warned to RT. For
work-up, 2 m of water and 5 m of saturated potassiumsodiumtartrate

sol uti on wePémegdddd mannd) afitee aempeunderomnExample Gt were raacied anglagoustpto the praedss
case 10.m . : : icged i i r
codi um Sul sty o1 A hEERe iR ARTIrER 24 HE D, BRRED HHACare! GBI e
34 ny (56%vdiichtwraemyhedaftely teactedfugher. conpound in a purity of 73% LCO MS
[Method 3]: R =0.34 mm M [ESIpos]: mz = 209 (MrHr. WD 2011/104322- 71

- PCT/ EP201 1/ O0rd {Ribenlodt 3R £ 188 thirk; M FesHllsPHoPLSEY blidkygzpzol - 4-yl ] met hanol

Example 66A
4-(Bromomethyl)-2-(2,3-dichlorophenyl)pyridine

Cl

IS Br

N~
10

131 mg (0.52 mmol) of the compound from Example 63A were reacted analogously to the process
of Example 54A. This gave 81 mg (50% of theory) of the target compound, which were

immediately reacted further.

LC/MS [Method 4]: R, = 1.08 min; MS [ESIpos]: m/z =316, 318 and 320 (M+H)".

15  Example 67A

4-Methyl-2-[2-(trifluoromethyl)phenyl]pyrimidine



Cl NDs -"*""\ \CH N 80 ng (0.32 nmml) of the conpound from Exanpl e 35A
wer e di ssolWORMH1®3g2 of THF, and 335 584:-11 (0.34 mmvol ) BETEPRON/@R78L i on

of lithium al um num hydride in THF were added at -10C. Over a period of one
hour, the rndenaneativespherhof angerr. 3¢ mgd L IRY mopgd) ofbettorayd; mehylpyripfiding et 583 rmog 5

o of ) = : N .
i xur 6wk g L) BEIUMARR AL o 20 Wb Wl P AL me
conbi ned or@ahinomeh as dus(dibmeyldeneacktanehipadlodinmni’/s mbg €t ¥, miviol)t efr 2dicpelchexyl-

ConCent s o G e T e, P 3 TS RIS B ST Do L1

[ ESI posk: nlien add&D)and ddded drgdoxibeplixaurd Gvs heated at 110°C for 20 h. For work-up, the mixture

5- (Chl or onet hyl.) - 1- (2. 6-.di chl or abenz - i m dazol e 15 45 (0.18

o) of o RS SONBEENIET PG AT RS ORE AR o et SR nosretiie P SRes e
tri et hyl amofieandeliccaqieds @hase dxttadted twd mofe tiridsudthein eadhctazd]l I (fRthLadeted. Thof
t hi onyl chl orjde were added drogr\M se at RT..ThelfgeE':ﬁgtge was stirred at FT

for 1 h. USGEPIPLATRARIG RYFES ifFednedn@yer dxehssthn M RALNE CaREIA EShagle

vol atile CQé@@é@}Eé%ureTme&n@l@?ﬁ)dﬂ@ wWiB ph P Rtchiontatt@RbhitalBfontshRa ?@r(ﬁel_ﬁile phase:
conmpound, which was reacted further w thout ag%?further purification. 20

Exanpl €941 Aygolepnesithyreceotr )2 b- thon g i ditsoBBetfRys (f7hiof rtaeory) phihgatiesct
WO 2011/ 1043R26und2n 2 BTty ERPO4 1/ 052781

LC/MS [Method 3]: R, = 1.02 min; MS [ESIpos]: m/z = 239 (M+H)".

Example 684

2-(2-Chlorophenyl}-4-methylpyrimidine

15

250 mg (1.95 mmol) of 2-chloro-4-methylpyrimidine were reacted analogously to the process of
Example 67A. This gave 202 mg (34% of theory) of the target compound in a purity of 66%.

LC/MS [Method 3]: R, = 0.90 min; MS [ESIpos]: m/z = 205 (M-+H)".
Example 69A
20 4-Methyl-6-[2-(trifluoromethyl)phenyllpyrimidine

F

250 mg (1.95 mmol) of 4-chloro-6-methylpyrimidine were reacted analogously to the process of
Example 67A. This gave 332 mg (70% of theory) of the target compound.



Cl 210 mg (0.70 mol ) of the conpound from Exanpl e 37A were di ssolved in
10 m of diWal20lbMt382ne, and 145 pl(1.045mmol) of tri et hyPERBRI0ENG52G81
j.tl (0.83 nmol) of thionyl chloride were added at OC. The m xture was
stirred at IRIMBMebad B): RA=fl 0 ntie ML (B Ipds): (022 7230@6tH)". 5 of thionyl chloride
were then added, and the m xture was stirred under reflux for 15 mn. Under
reduced pr the reaction mxture was then freed fromall volatile
conponentsﬁ%hgjg'av , in a purity of 88% 200 ng (80% of theory) of the
target conpound, which was reacted further w thout any ffirther

puri ficati drveth@d+av3-qhizortheny! Byrimidine 1. 16 nin; MS [ESIpos]: mz = 320 and
322 (MtH) 101H NWR (400 MHz, DMSO-d6): 5 = 5.03 (s, 2H), 5.61 (s, 2H),
7.52-7.57 (m 1H), 7.62-7.65 (m 2 7.86-7.88 (m 1H). Exanple 42A

4- (Brononet hyl ) - 1- (2- chl or opheny1y "I m dazole CI NA kr\Br \=N 15 48 ny
(0.16 mmol ) of the conpound from 1l e 38A and 63 ng (0.24 nmmol ) of
triphenyl phosphi ne were di ssol ved™~g -1 _ARQ , and 80 ng (0.24 mol)
of carbon tetrabroraide were added at RT|| Theg mixture was then stirred at
RT for 16 h. For work-up, the mxture WNered t hrough 20 g of

ki esel guhr, the filter residue was rinsed Wwth ethyl acetate and the
filtrate was concentrated under reduced pressure. The residue was purified
20chr omgt 0gseRY @edslrxmay of b e @ﬁ!ethﬁgﬁ%ﬂd&ewéf%actwsfla% (/1L Bael:ess of
acetate 5:1, then 1:1). This gave 17 ng (39% of theory of t'he target
conpound WHXERPIRAZA Hﬁ%@nvaﬂ%ll P2 (8% cetdee pf?heutargqt_eymufx%t hod 4]: R = 0.34
rain, M5 [ESIpos]: mz = 209 (M Br+OH+H).

LC/MS [Method 3]: R, = 0.99 min; MS [ESIpos]: m/z =205 (M+H)".

Example 71A
4-(2,3-Dichlorophenyl)-6-methylpyrimidine

Cl
Cl

CH,

N N

AN
~
0 ~Z

250 mg (1.95 mmol) of 4-chloro-6-methylpyrimidine were reacted analogously to the process of
Example 67A. This gave 185 mg (40% of theory) of the target compound.

LC/MS [Method 6]: R, = 1.93 min; MS [ESIpos]: m/z = 239 and 241 (M+H)".

Example 72A
15 2-Methyl-5-[2-(trifluoromethyl)phenyl]-1,3,4-thiadiazole

FF

F

S\_-CH
DN



WD 2011/ 10 ; : / EP2011/ 052781 EX | e 43A
4-(Bromm§ﬁ§%}0}i&?‘9§gl or ophenyl) - 1H py'r%ggol e C Nt"\ \EFT@PZ%!LM%ISI
(0.27 mol )..af t 0 n rom Exanpl.e .39A. and .105 0.40 nunol ) of 5
e pheny! prsdgn 1EoSPRONE ST SR P AigpRlog Wael Beet Ba Bl ronhe )
of carbon tpedcesif@xutple WEAETHdgEd 321 mRT36°7 b&theorx) afitie: tagst dobpoursitih & pediyaf RT
for 16 h. E,Sg wor k-up, the mxture was filtered through 20 g of ki esel guhr,
the filter P&idue was rinsed with ethyl acetate and the filtrate was
concentrat ed under reduced pressure. The residue was purified

chr omat ogr aphiMSdMeshodd]: A, Fi0da nge)l M$ E8Ipdse mphages (Myd) ohexane/ et hyl acetate
10:1, then 5:1). This 10 gave 30 ng (42% of theory) of the target conpound
whi ch S i dil ly reacted further. LC/MS [Method 4]: R= 0.67 nm MS

[ ESI posT: I (M Br +OH+H) +. Exanpl e 44A Et hyl

2- (2-chl orophenyl) -1, 3- oxazol e-5-car boxyl ate CI  15Under argon, 300 ngy

(1. 71 ol 2-@fCredrbptlenid)-Bmashyl-1,3,3-thixdianlle- 5- car boxyl ate together with 422 ny
(2.56 Mol ) of 2-chl orophenyl boronic acid were dissolved in 7 m of

tol uene, and 67 ng (0.17 mmol) of

2-di cycl ohexyl phosphi no-2' - (N, N- di 8
of tris(dibenzylideneacetone)dip @

/Flini no) bi phenyl, 78 ng (0. 085 mol)
umand 725 ng (3.42 mmol) of
\E T Hgixture was heated to 110C

pot assi um phosphat e were added su

and stirred at this tenperature for<20

N—N

315 mg (1.76 mmol) of 2-bromo-5-methyl-1,3,4-thiadiazole were reacted analogously to the

process of Example 44A. This gave 155 mg (36% of theory) of the target compound.
10  LC/MS [Method 4]: R, = 0.92 min; MS [ESIpos]: m/z = 211 (M+H)"
'H-NMR (400 MHz, DMSO-dg): 8= 2.82 (s, 3H), 7.52-7.62 (m, 2H), 7.70 (dd, 1H), 8.10 (dd, 1H).
Example 74A
2-(2,3-Dichlorophenyl)-5-methyl-1,3,4-thiadiazole

Cl
Cl

S
Cor
N—N

15 310 mg (1.73 mmol) of 2-bromo-5-methyl-1,3,4-thiadiazole were reacted analogously to the
process of Example 44A. This gave 91 mg (21% of theory) of the target compound.

LC/MS [Method 6]: R, = 2.13 min; MS [ESIpos]: m/z = 245 and 247 (M+H)".

Example 75A

5-(2-Chlorophenyl)-2-methyl-1,3-thiazole



20 work-up, the reaction m xture was allowed to cool to RT and diluted with
20 M of et"MOI204HE443RE and 20 M of wated7-After phase sepBFA{ER2Q11/72381
aqueous phase was extracted two nore tinmes with in each case 20 of ethyl
acetate. The conbi ned organi c phaseg ok dried over magnesium sul fate,
filtered and concentrated under rgducgd pressure. The residue was purified
by preparative HPLC [ Met hod 19]. 17 ﬁpl(50@6of theory) of the
target conpound. 25 LC/ M5 [ Met hod~3 1/ nen; MS [ESIpos]: mz = 252
(MAW WD 2011/104322- 74 -PCT/ EP2011/ 052%¥8%; Exanpl e 45A Et hyl

2- (2, 3-di chl or ophenyl) -1, 3- oxazol e- 5-car boxyl ate Cl 300 mg (1.71 rmol)
of ethyl 2-brono-1, 3-oxazol e-5-carboxyl ate were reacted anal ogously to the
5 process gb6 kga2Pb enndodyof sThrbmo-Ganethyl-145-thigzdl3Afdrebrorhide oskxe) reate dtdnslof by @b

(r:r;)gp 2u2(816| glﬁagprg%-rgé %{ﬁ%}nﬁp 67%,{\&#&%/513%%%%%&3}(11& Ihmgl) %i‘ %(?tasrsr}ugl; phl\é?pllat%sxlr ré) sl
5- (2- chl or epdierbhset Thiophener Rg CRrhepthdony)ef B tRgd Obdoubinder argon, 310 ny
(1.40 rnnol) of nethyl 5-bronothi ophene-2-carboxyl ate together with 328 ng

(2.10 mol f .2-chl orophenyl bor qni cid were dj Lved in 10 nml of

di oxane? azﬁ&(;%%%k’%&f’gag%ﬁﬁ%ﬂ )‘“1‘63?% g@ﬁ%ﬁé?é‘%r?&ﬂ@% hosphi ne) pal | adi ur{ 0)
were added. The m xture was heated to 110C, 1.4 m (2 80 nmml) of 2 M
agueous soGixdfpteareonat e sol uti on were added and the m xture 15 was stirred
at this tenperature for 20 h. For work-up, the reaction m xture was al |l owed
to cool to i ed wi.th 20 of. ethyl acetate and 20 m of water.
Aft er phas3ﬁé@g&%ﬁﬂﬁ%ﬁﬁmﬁwgﬂgg@gﬁwghﬁﬁ&?@ﬂﬁas extracted two nore times with
in each case 20 ml of ethyl acetate. The conbi ned organi c phases were dried
over sodiumsulfate, filtered and concéﬁtﬁated under reduced pressure. The
resi due was purified chromatographicallyson silica gel (nobile phase:

cycl ohexane/ et hyl 20acetate 15:1, O:Al). This gave 289 ng (61% of

t heory) of the target conpound i rity of 75% LC/Ms [Method 2]: It =

2.58 mm M [ESIpos]: rn/z = 253 SW/CHS'
N

430 mg (1.66 mmol) of 5-bromo-2-methyl-1,3-thiazole hydrobromide were reacted analogously to

10 the process of Example 44A. In this reaction, 1.41 g (6.64 mmol) of potassium phosphate were
used as base. This gave 52 mg (13% of theory) of the target compound.

LC/MS [Method 4]: R, = 1.08 min; MS [ESIpos]: m/z = 244 (M+H)".

Example 77A
5-(3-Chloro-2-fluorophenyl)-2-methyl-1,3-thiazole

Cl

s
( TCHS

586 mg (2.26 mmol) of 5-bromo-2-methyl-1,3-thiazole hydrobromide were reacted analogously to

15

the process of Example 44A. In this reaction, 1.92 g (9.05 mmol) of potassium phosphate were
used as base. This gave 147 mg (29% of theory) of the target compound.

LC/MS [Method 3]: R, = 1.27 min; MS [ESIpos]: m/z = 228 (M+H)".



WO 2011/ 104322-75 - PCT/ EP2011/ 052781 ' H- NVR (400 MHz, DMSO-d6): 8 = 3.85
(s, 311), weozorvi@sgm 2H), 7.53 (d, 1HB$-7.64 (dd, 111), PCT/EP20ULO52THY ,
7.85 (d, 1H). Exanple 47A Met hyl

5- (2, 3-di cilxempki?8Ay| ) t hi ophene- 2- car boxyl ate C 5 H3C 300 ng (1.36
mol ) of nethyl 5-bronothi ophene-2-carboxyl ate were reacted anal ogously to

t he proces Exanpl.e 46A. . This /e 273 .(58% of theory) of the target
conmpound iﬁ'[g&buﬁﬁ?'?g@%l Orgﬁl%hylpphen)ﬁ@l%%fﬁ}é?%d%o%: R=1.30 mn; M

[ESIpos]: tn/z = 287 (MrH)t. 10 Exanpl e 48A

5- (2- Chl or ophenyl ) t hi ophene- 2- car lfoxxgl ic acid C OH 289 ng (1.14 nmmol) of

t he conpound from Exanpl e 46A wdr Issolved in 2 mM of THF/ methanol (1:1),
and 1.14 m (2.29 mmol ) of 2 M aqueous s,pdi um hydr oxi de sol uti on were

added. The
S
CH,
e
N

350 mg (1.35 mmol) of 5-bromo-2-methyl-1,3-thiazole hydrobromide were reacted analogously to

5  the process of Example 44A. In this reaction, 1.15 g (5.41 mmol) of potassium phosphate were
used as base. The reaction time was 2 h. This gave 89 mg (25% of theory) of the target compound.

LC/MS [Method 4]: R, = 1.12 min; MS [ESIpos]: m/z = 262 (M+H)".
Example 79A
5-(2-Chlorophenyl)-2-methyl-4-(trifluoromethyl)-1,3-thiazole

Cl
S

10

635 mg (1.94 mmol) of 5-bromo-2-methyl-4-(trifluoromethyl)-1,3-thiazole hydrobromide were
reacted analogously to the process of Example 44A. In this reaction, 1.15 g (5.41 mmol) of
potassium phosphate were used as base. This gave 142 mg (26% of theory) of the target

compound.
15 LC/MS [Method 3]: R, = 1.34 min; MS [ESIpos]: m/z =278 (M+H)".

Example 80A

4-(Bromomethyl)-2-[2-(trifluoromethyl)phenyl]pyrimidine



15 reaction mxture was stirred at 80C for 2 h. After cooling to RT, the
sol vent waVP2RBVH33%h a rotary evaporaté?-and the resi duePGAERQKESAIBL | n
5 mM of water and washed with 5 mM of ethyl acetate. The aqueous phase was
acidified with 1 N hydrochloric acid ang eFxtracted twice with in each case
5 mM of ethyl acetate. The conbi i ¢ phases were dried over sodium
sulfate, filtered and concentr at g8 ¢ reduced pressure. This gave, in a
purity of 91% 218 mg (73% of 20 y) of the target conpound. LC/ MS
[I\/Ethod 2]: R =2.16 mn; M5 [ESI8s LR I\/H—|)+ Exanpl e 49A

5- (2, 3-Di chl or ophenyl )th| ophene- 2- car bo ylic|aci WO 2011/ 104322-76
- PCT/ EP2011/ 052781 Cl 273 ng (0.79 | ) 2bf the conpound from Exanpl e
47A were reacted anal ogously to the process of Exanple 48A. This gave, in a
purity of 92% 228 ng (97% of theory) of the target conpound. LC M5
[ Method 4] HaRyg (ioﬁ’&nml)fbfﬂh\ﬁohﬁﬁna%ln Emnéle-m%?t%g&m“%ﬁ?fsfh{b@ 04 mﬁmﬁ%@WP' e
50A [ 2- (2- Chl orophenyl) 3- oxazol - ] mét hanol (0. 86
of the combwmucfcrmdéﬂaﬁﬁ wg {10 m@pa Of éécqzeblsaﬂ@ﬁth)@m@msmw mﬁemlprf@e@gs of

tEg?gglt ecg?rgbotﬁnlgbéde%{g}lﬁ}é&[ @g&ﬁ% gﬁ:)’ o %%9%‘& dr% g,?thé ?e%NE/ﬂ ?égf(ﬁ?eofzé{s) n}’» ed%‘gl 0

(MtH) +. SEx&¥plard MAm! of dichloromethane were added The mixture was washed with 5 ml of water, and

the aqueous phase was re-extracted twice with in each case 5 ml of dichloromethane. The
combined organic phases were dried over magnesium sulfate, filtered and concentrated under
reduced pressure. The crude product was briefly dried under high vacuum and reacted further
without further purification. This gave 303 mg of product which contained the target compound in

10 a purity of 20% (corresponds to 20% of theory). The main component of the crude product was
unreacted starting material (Example 67A).

LC/MS [Method 4]: R, = 1.02 min; MS [ESIpos]: m/z=317 and 319 (M+H)".

Example 81A
4-(Bromomethyl)-2-(2-chlorophenyl)pyrimidine

Cl

N
| ~ Br
) N~

200 mg (0.98 mmol) of the compound from Example 68A were reacted analogously to the process

15

of Example 80A. This gave 259 mg (19% of theory) of the target compound in a purity of about

20%. The main component of the crude product was unreacted starting material (Example 68A).

LC/MS [Method 4]: R, = 1.00 min; MS [ESIpos]: mv/z =283 and 285 (M+H)".

20  Example 82A

4-(Bromomethyl)-6-[ 2-(trifluoromethyl)phenyl |pyrimidine



[2-(2, 3-Di chl orophenyl) -1, 3- oxazol - 5-yl ] net hanol C 186 ng (0. 65
nunol ) of tWe 206hp#3ds from Exanpl e 45A-%@re reacted anal oBEUHREZII 052781
process 15 of Exanple 39A. This gave, in a purity of 86% 89 ng (48% of
theory) of the target conpound. LC/MS [Fethod 4]: R = 0.87 nin; M
[ESIpos]: tn/z = 244 and 246 (MtH) +. Exgapl e 52A

- PCT/ EP2011/ 052781 350 ng (1.

pl ) of the conpound from Exanpl e 48A
were dissolved in 5 nl of THF, the , aS

sqQpled to OC and 0.20 ni

. 0l ) of isobutyl

chl oroformate were added. The m xture wg Nrred at OC for 1 h. The
suspension was 5 then filtered through a itz frit into a flask cooled to
0C, and the residue was rinsed with about 2 m of THF. Wth vigorous

stirring, t i 0 i q i 0C,
of 166 my (12 78 (rap RO G RoT b ERARERE §irefeabBh e Guif B ol O
m of sat uméttsanged0iniThi caddprdta veslputifiaghchwengogaped |l hidethhe 19, Thisr@mvevas
warmed to o I Xt ure extracted with 15 m of ethyl acetate. The
organi c phgéng\/\(zgg’o\?éllseﬂg Ofst\gggaé%eg%o\? 01;llnctf?lvith in each 10 case 5 m of
saturated sodi um bi carbonate sol ution and saturated sodi um chl ori de

sol uti on. AYMS [Miethohd]: Byeil.18 ade;MS Eflfoal: eyz + BE midBlAM+His filtered and
concentrated under reduced pressure. The crude product was purified by

chr omat ogr hxl fé’hsii lica gel (nobile phase: cycl ohexane/ethyl acetate 10: 1,
then 5:1). 252 ng (63% of theory) of the title conpound in a
purity of 83% 15 LC/MS [Method 3]: R =1.12 min; M5 [ESIpos]: mz = 206

( M H20O+H) + 4-(Bromomethyl)-6-[2-chlorophenyl]pyrimidine

Cl

~ Br

|
N.\%N

191 mg (0.93 mmol) of the compound from Example 70A were reacted analogously to the process
10  of Example 80A. The crude product was purified chromatographically [Method 19]. This gave
27 mg (10% of theory) of the target compound.

LC/MS [Method 3]: R, = 1.15 min; MS [ESIpos]: m/z = 283 and 285 (M+H)".
Example 84A
4-(Bromomethyl}-6-(2,3-dichlorophenyl)pyrimidine

Cl
Cl

~ Br
N

N =
s >~
185 mg (0.93 mmol) of the compound from Example 71A were reacted analogously to the process
of Example 80A. The crude product was purified chromatographically [Method 19]. This gave

23 mg (9% of theory) of the target compound.



1H NVR (400 MHz, DMSO-d5): 8 = 4.66 (d, 2H), 5.54 (t, 1H), 6.99 (d, 1H
7.27 (d, 1RYO 201880432243 (m 2H), 7.55-79%2 (m 2H) . ExanpP€THIROIHA32781
-Di chl or ophenyl) - 2-thi enyl ] met hanol C 20 OH 268 nmg (0.98 mmol ) of
t he conpouldd/MSiMetEod b Re=232 migrMdS [Eipdsg dn/anal o sid3 21 @Mi-HY™. pr ocess of
Exanpl e 52A. This gave, in a purity of 87% 184 ng (63% of theory) of the

target co undl M5S [Method 4]: R=1.10 nm M [ESIpos]: mz = 241 and

243 (M HZOM— 011/104322- 78 -PCT/ EP2011/ 052781 Exanpl e 54A

5- (Brononet hyl ) - 2- (2- chl orophenyl) - 1, 3- oxazol e
2-(Bromomethyl)-3-[2-(trifluoromethyl)phenyl]-1,3,4-thiadiazole

N—N

5 172 mg (0.70 mmol) of the compound from Example 72A together with 251 mg (1.41 mmol) of N-
bromosuccinimide and 12 mg (0.07 mmol) of 2,2'-azobis-2-methylpropanenitrile in 5 ml of carbon
tetrachloride were heated under refiux for 8 h. For work-up, the reaction mixfure was cooled to
RT, and 10 ml of dichloromethane were added. The mixture was washed with 5 ml of water, and
the aqueous phase was re-extracted twice with in each case 5 ml of dichloromethane. The

10  combined organic phases were dried over magnesium sulfate, filtered and concentrated under
reduced pressure. The crude product was purified chromatographically [Method 19]. This gave 33
mg (15% of theory) of the target compound.

I1.C/MS [Method 4]: R, = 1.05 min; MS [ESIpos]: m/z = 323 and 325 (M+H)".

Example 86A

15  2-(Bromomethyl)-5-(2-chlorophenyl)-1,3,4-thiadiazole

Cl
@{S
\ r\Br
N—N

185 mg (0.88 mmol) of the compound from Example 73A were reacted analogously to the process
of Example 85A. The crude product was purified chromatographically [Method 19]. This gave
31 mg (12% of theory) of the target compound.

20  LC/MS [Method 6]: R, = 2.21 min; MS [ESIpos]: m/z= 289 and 291 (M+H)",

Example 87A

2-(Bromomethyl)-5-(2,3-dichlorophenyl)-1,3,4-thiadiazole



Cl 181 ny nmol ) of the conpound from Exanpl e 50A and 242
nol ) of t&?’ﬁt’?@h’ﬂ“ éz phosphi ne were di sgﬁl‘ved in 4 m of ?ﬂﬁ’EPgﬁHﬁQ@gS’rrg
(0.92 Mol ) of carbon tetrabrom de were added at RT. The m xture was then
stirred at RT for 16 h. For work- the m xture was filtered through 20 g
of kieselguhr, the filter resi due Glnsed with et hyl acetate and the
filtrate was concentrated under d pressure. The residue was purified
by preparative HPLC [ Met hod 19]. o] 12 (42% of theory) of the
target conpound in a purity of 80%w 10rgmedi atel y react ed
further. LM [Method 4]: R=1.09 mn; ESIpos]: in/fz = 272 and 274
(M+H) +. Exanpl e 55A 5-(Brononet hyl ) -2- (2, 3-di chl orophenyl) -1, 3- oxazol e C
1589 ng (0.31 mml) of the conpound from Exanple 51A were reacted
anal ogousl| Yling (03¢ mmog eSthe obmﬂuadqﬁlom BdmpleTHidswga vacted anadogpusly toythopro8ass
ﬁ,% ngh/B( [SEOSA;o?fEx%mﬁ %)\ %L% 8%13? &t\%%% 1 ua-cf| gl-gg\mgt\jo N@p clvﬁy Tﬁ%t 1119F’Thls ga%eS
2- ( Br onoret38yg) (384 (02 thebdypofapdarpyd @ohipbmalhene Cl WD 2011/104322- 79
- PCT/ EP2011/ 052781 200 rrg (0 74 mml) of the corrpound from Exanpl e 52A and

291 ny M of THE, and
367 ngy %1 hl:/%g\b% th?i %B%‘e’? Eng(l%os ?% 3?19 ‘1? (%E)The m xture
was then stirred at RTfor 16 h. For work-up, the mxture was filtered

t hrough 20 Exampldd8asel guhr, the filter residue was rinsed with ethyl
acetate and 5 the filtrate was concentrated under reduced pressure. The

residue was, purified . chrommtogra Qon silica gel (nobile phase:
cycl ohexan?f({e%tr%m gé)tg;{zgcrﬁﬁ © ,en)tﬁﬂ ?lga% This gave 113 ng of contam nated
target product (32% pure, 17% of theory) whi ch were imedi ately reacted

further. LG M5 [Method 4]: R = 1. mn; M5 [ESIpos]: rn/z = 207
(MHBr)t 10 Exanple 57A 2-(Brono )-5-(2, 3-di chl orophenyHt hi ophene

180 mg (0.86 mmol) of the compound from Example 75A together with 229 mg (1.29 mmol) of N-

10 bromosuccinimide and 14 mg (0.09 mmol) of 2,2'-azobis-2-methylpropanenitrile in 5 ml of carbon
tetrachloride were heated under reflux for 8 h. For work-up, the reaction mixture was cooled to
RT, and 10 ml of dichloromethane were added. The mixture was washed with 5 ml of water, and
the aqueous phase was re-extracted twice with in each case 5 ml of dichloromethane. The
combined organic phases were dried over magnesium sulfate, filtered and concentrated under

15  reduced pressure. The crude product was purified chromatographically [Method 19]. This gave 66
mg (27% of theory) of the target compound.

LC/MS [Method 2]: R, = 2.42 min; MS [ESIpos]: m/z = 288 and 290 (M+H)".

Example 89A

2-({Bromomethy])-5-[2-(trifluoromethyl)phenyl]-1,3-thiazole

20



Cl 89 ng (0 31 nunol) of the conpound from Exanpl e 53A were reacted
anal ogous| WO K&04329cess of Exanpl e 5683-This gave, in anﬂffEﬂlﬂlbﬂS?SS%
70 ng (30% of theory) of the target conpound. 15 LG/ M5 [Method 4]: R
1.08 min; N&0pEIPE6Fimolyoifhe compaundafrmn B@npleviG4ABw e rdEriadphatogs By Methehgﬂocess

2[2-(trif| p t h s

500 1y (2. 31 EARnps T B Eft BB 3Rk es G THo AR IPTHERE 457 JHRNe
of 2-(trifMOmuuﬁ@%hWﬂﬁpﬁbm@h&Mngﬂnmm@muwd were dissolved in 10 m of

tol uene. 106 ng (0.12 nmol ) of tris(dibenzylideneacetone)dipalIadiun1 91 ny
(0.23 mmol) triatentbutyl | ) of potassium
phosphat e &éﬁgsgkgﬁ%géggﬁ,Xipg%ﬁﬁggﬂg gn9 32%?&@%?§Mﬁggpheated to 110C
for 20 h. For work-up, the m xture was dlluted at RT with 15 ml of ethyl
acet at e san@Exapid 904f wat er, the organi c phase was separated off and the
aqueous WO 2011/104322 80 - PCT/ EP2011/ 052781 phase was extracted two nore

tinmes with 3L The conbi ned organi c phases
wer e drled:% gﬁgﬁgﬂ H?%E}?q@0§$gg$pefe§%%ﬁd concentrated under reduced

pressure. The crude product was purified by chromatography on silica gel
(rmobi | e phase: cycl ohexane/ et hyl @cetate 20: 1, then 10:1). This gave 498 ny
(59% of theory) of the target 5conpound in a purity of 77% A second
product fraction of |lower puritygasypurified further according to Method
19. This gave a further 54 ng (8% heors of the target conpound. LC/ M5
[ Method 2]: R = 2.21 nin; M5 [ESI D1 H) +. Exanpl e 59A

Met hyl 2-(2-chl orophenypi soni coti nate 10\ rm#YZ 31 mmol) of nethy

2- br onvoi soni coti nate and 597 ng (3.47 nunol of 2- chl or ophenyl boronic acid
were reacted with one another anal ogously to the process of Exanple 58A

Thi's gave 323 nipy 062 &iacdf oftthedimpdumdl frdnh Bxdnd 9BIA #6@R&G1RE analogously to the process
of Example 88A. The crude product was purified chromatographically [Method 19]. This gave

h.;‘

10 70 mg (37% of theory) of the target compound.
LC/MS [Method 4]: R, = 1.21 min; MS [ESIpos]: m/z = 306 and 308 (M+H)".

Example 91A

2-(Bromomethyl)-5-[2-fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazole

FFF
F
S
\E/\Br

15 120 mg (0.46 mmol) of the compound from Example 78A were reacted analogously to the process
of Example 88A. The crude product was purified chromatographically [Method 19]. This gave
60 mg (38% of theory) of the target compound.

L.C/MS [Method 4]: R; = 1.20 min; MS [ESIpos]: m/z = 340 and 342 (M+H)",

Example 92A

20  2-(Bromomethyl)-5-(2-chlorophenyl)-4-(trifluoromethyl)-1,3-thiazole



LG MS [Method 3]: R=1.15 mn; M [ESIpos]: mz = 248 (M+H) +. 15 Exanpl e
60A Met hyl WO(201816H32RI| or ophenyl )i soni cotdtnate CI  Under aRCATERXPHOFEI8bS
argon, 250 ng (1.16 mol ) of nethyl 2-bronoisonicotinate and 331 ng (1 74
mmol ) of 2, 3-di chl orophenyl boroni c_aci glwere dissolved in 5 m of tol uene.
3 ng (0.06 20 nmmoD of tris(dibeny fleneacet one) di pal l adium 46 ng (0 12
nmol ) of 2-di cycl ohexyl phosphi no- 1N, N—G' met hyl am no) bi phenyl and 491 ng
(2.31 mmol ) of potassi um phosphat e g and under argon the

m xture was heated to 110C for 20 h. For - up, 'Ehe m xture was dil uted
at RT with 15 ml of ethyl acetate and 15m of water, the organic phase was
separated of f and the aqueous phase extracted two nore tinmes with in
each case 15 m of ethyl acetate. The FW® 2011/ 104322-81 - PCT/ EP2011/ 052781
conbi ned organi c phases were dried over magnesium sul fate, filtered and
concentrated under reduced pressure. The crude product was purified

chr omat ogr a¥Aines015) njoyid} ¢fche dompounthiremn Faarepta 3B\ wgre(raatzl gnalegondy o the procese
target co p

[ ESI pos] : nPogtﬁkqu% 2S%A 3{15%%@? I\%—ﬁ&/{) wass 15’19{ %ﬁa%.k@&aﬁﬂcaﬁb [Mgthod:ll£§']'].'31“h'ﬂ§I élwe
{2[ 2- (Tri f 149onD@E%epyf theptyd pithd pyget chmpomdjl I met hanol

5  L.C/MS [Method 4]: R, = 1.27 min; MS [ESIpos]: m/z = 356 and 358 (M+H)".

Example 93A

5-(4-Chlorophenyl)-4-cyclopropyl-2-(1H-1,2,4-triazol-5-ylsulfonyl)-2,4-dihydro-3H-1,2,4-triazol-

3-one

10 300 mg (1.27 mmol) of 5-(4-chlorophenyl)-4-cyclopropyl-2,4-dihydro-3H-1,2,4-triazol-3-one
[preparation according to WO 2007/134862 Example 36A] were dissolved in 10 ml of THF, and
143 mg (1.27 mmol) of potassium tert-butoxide were added at -78°C. Over a period of 30 min, the
reaction mixture was warmed to RT, and the mixture was stirred at this temperature for a further
20 min. The mixture was then once more cooled to -78°C, and 213 mg (1.27 mmol) of 1H-1,2,4~
15  triazole-5-sulfonyl chloride, dissolved in 5 ml of THF, were added. Over a period of 30 min, the
reaction mixture was warmed to RT, and the mixture was stirred at this temperature for a further
20 h. For work-up, 10 ml of water were added. The mixture was extracted twice with in each case
15 ml of ethyl acetate. The combined organic phases were dried over sodium sulfate, filtered and
concentrated under reduced pressure. The crude product was purified chromatographically

20  [Method 19]. This gave 136 mg (29% of theory) of the target compound.

LC/MS [Method 5]: R, = 1.91 min; m/z = 367 (M+H)".



432 ng (1.54 rrrml%ﬁof t he conpound from Exanpl e 58A were dissolved in 10 ml
of THF, andV®.2881/484323 08 mvl) of a 1 MP3ol ution of |ithi BTERAHHFR781
hydride in THF were added at -10C. 10 After the addition had ended, the
m xture wadxempleddd at R for 2 h. For work-up, 4 ml of a saturated sodium
potassiumtartrate solution were added at RT, and the m xture was extracted
with 15 ni sgh-c%ﬁdwgheﬁﬁﬁa.@Lﬁlethm%e&&g@mlg.1F§Ja§ﬁze(1@§,1y@ﬁﬂﬁﬂz,@m@dfat§m1,é,q- m
of saturated sodi um potassiumtartiate solution, dried over magnesi um

sul fate, fitiazelE@nsand concentrated under reduced pressure. This gave 497 ny
(>100% of theory) of the target conmpound which were reacted further

15w thout any fin-ther purification. LC/ M5 [I\/btho,clczﬂs: R=1.40 nm M
[ESIpos]: ink = 254 (M+H). Exanple 62A O

[ 2- (2- Chl or ophenyl ) pyri di n-4-yl ] met hanol 323 mg (1.24 mmol ) of the

to the process of

the target conpound
er—purification. WO

(400 MHz, DMSO-d5): 5 = 4.61 (d,
42¢7.48 (m 211), 7.53-7.60 (m

2011/ 104322- 82 -PCT/ EP2011/ 0527801
211), 5.47 (t, 111), 7.33-7.37Hm
311), 8.61 (d, 1H). Exanple 63 } \

[ 2- (2, 3-Di chl orophenyl ) pyri di N\<f-/N]netN | A4 S OH

whi ch were reacted fin-ther wthout Wy £ n-t'N
N
N

Cl

5 529 mg (1.68 mmol) of 5-(4-chlorophenyl)-4-(4-methoxybenzyl)-2,4-dihydro-3H-1,2,4-triazol-3-
one [preparation according to WO 2007/134862 Example 55A] were dissolved in 10 ml of
acetonitrile, and 1.09 g (3.35 mmol) of cesium carbonate and 281 mg (1.68 mmol) of 1H-1,2,4-
triazole-5-sulfonyl chloride, dissolved in 5 ml of acetonitrile, were added successively. The
reaction mixture was stirred at RT for 90 min. For work-up, 10 g of silica gel were added and the

10 solvent was removed under reduced pressure. The crude product, adsorbed on silica gel, was
purified by chromatography on silica gel (mobile phase: first ethyl acetate, then
dichloromethane/methanol 90:10 — 80:20). This gave 268 mg (32% of theory) of the target

compound.
LC/MS [Method 5]: R, = 2.21 min; m/z = 447 (M+H)".

15  Example 95A

5-(4-Chlorophenyl)-2-({1-[2-(trifluoromethyl)benzyl]-1H-1,2,4-triazol-5-y1} sulfonyl)-2,4-dihydro-
3H-1,2,4-triazol-3-one



138 nmg (0. 49 rrrmHi of the compound from Exarrpl e 60A were reacte

anal ogousl WORHEMFBcess of Exanple 61R%-This gave 132 nﬁcﬁfmoéy“ﬂ?@bry)
of the target conpound in a purity of 84% which were reacted further
without any further purificationfi F LG M [Method 2]: R = 0.78 min; M
[ESIpos]: rnlz = 254 and 256 (M1 10 Exanpl e 64A

4- (Bronmonet hyl )-2[2-(trifl uorone hyl)phenyl]pyr|d| ne 495 ng (1.96 mol ) of
t he conpound from Exanpl e 64 J 615 ng (3 50mmol ) of triphenyl phosphi ne
were dissolved in 15 m of 0 778:) ;ééfué mmol ) of carbon 15
tetrabrorni de were added at R Afte t Ry had ended, the mxture
was stirred ar RT for 16 h. For V\DI’K/NJ the\mx ure was flltered t hr ough
20 g of kieselguhr and the filtrat eN%/ onc Tret ed under reduced
pressure. The residue was purified ch¥onmat ographi ks on silica gel

(rmobi | e phase: first cycl ohexane/ ethyl acetate 7@ then ethyl acetate).
This gave, in a purity of 90% 149 ng (22% of the of the target
conmpound, which were i medi ately reacted further. LC/ M5 [ Method 3]: R=
1.23 min; M5 [ESlIpos]: mz = 318 (MrH) +. WD 2011/ 1043@R- 83

- PCT/ EP2011/ 052781 Exanpl e 65A 4-(Brononet hyl)-2-(2-chl orophenyl ) pyri di ne
294 ng (1. nmol.),.of the.co oundfro 62Awe r.eact.e -
2nal ogousi 30 G a8 St L85 B8 SRR R SSREE IR Wi erg A0 & T PESPF B oo
242 ng (57%oh11Rag @.30 mabl) bhanhaiiga ceh@npouithte, \Mikdedir 6 enliofveEt, alerd added.

d f her. LC/ MS [ Met hod 4] ; = 1.08 m,n; ESI : [z = 2
i 269 ( VAP TGRS ¢l ety 1P 2opGies LiEioEs SRt ERyPIESE Péiche

Cl 10 5 reduced pressure, and the residue was taken up in 15 ml of water and extracted twice with in each

case 15 ml of ethyl acetate. The combined organic phases were dried over magnesium sulfate,
filtered and concentrated under reduced pressure. The crude product was purified by
chromatography on silica gel (mobile phase: dichloromethane/methanol 99:1 — 90:10). This gave
130 mg (70% of theory) of the target compound.

10 LC/MS [Method 3]: R, = 1.22 min; m/z = 485 (M+H)*

'H-NMR (400 MHz, CDCL): § = 5.59 (s, 2H), 7.38 (d, 1H), 7.44 (d, 2H), 7.45-7.55 (m, 2H), 7.70
(d, 1H), 7.81 (d, 2H), 8.12 (s, 1H).

Example 96A

4-Allyl-5-(4-chlorophenyl)-2-[ (5-methyl-1 H-imidazol-4-yl)methyl]-2,4-dihydro-3H-1,2,4-triazol-3-

15 one

Cl

100 mg (0.89 mmol) of 4-hydroxymethyl-5-methyl-1H-imidazole, 252 mg (1.07 mmol) of the
compound from Example 12A and 370 mg (2.68 mmol) of potassium carbonate were dissolved in

4.5 ml of DMF and 4.5 ml of water, and the mixture was stirred in a microwave oven at 200°C for



131 ng (0.52 rrrm}? of the conmpound from Exarrpl e 63A were reacte

anal ogousl WORWKE432cess of Exanpl e 54”7 -This gave 81 ngP@g‘@Bi’(S‘ﬂUPﬁ’é&y)
of the target conpound, which were imediately reacted further. LC M5
[ Met hod 4] :751min= Aftepgogting to [, [fersppisip; thenpnixtize 3vps dilgted withdl (3mb of Wekey .and 5

Exanpl e 67%m§:zé\d%mé'w1%[£ ehdnld ée' 149 d}gh{}l’é&e{%&e@){él ﬁe'a‘oggaﬂf% has\é%vg% dried

2011/ 104322 PCT/ EP2011/ 0 2781 U an at m)sp ere of argon
( 1. 95 mol )overf scdiveh kufats, filtened layd psmemamdn@dambdws prggsyr@ D ¢rudropipdust was

. (0. 10 e HRORMLRE, 201 i RN S o ol iyl b1 7T, )

of 2- di dyclduﬁinh)rmhghm&intuhamelzom)\ﬂ,“mb ghv&éﬁhmgdﬁi%@flﬂlepﬂyénmhemghtwﬁpwrgd@sa 89
nmol ) of pot at35| phosphate were 5 then added, and under argon the m xture
was heat ed PAt' ylofgga/f or 20 h. For work-up, the nmixture was diluted at RT
with 15 m of ethyl acetate and 15 nl of water, the organic phase was
separ at ed dfd/MsritMettod 3nduie 0188 mindds [ESlpashat/ed IBOMAB)Y e tines with in each
case 15 m of ethyl acetate. The conbi ned organi c phases were dried over
magnesi um %ﬂ fageg.}TA iltered and concentrated under reduced pressure. The
crude pr odu-cxt—\ﬁa-rpurl fied chromatographically on silica gel (nobile phase:
10cycl ohexane/ et hyl acetate 9:1, then 4:1). This gave 249 ngy (54% of

t heory) of 5tGdeﬁﬂexog}enylaz-é}nmlm@byﬂ-ﬁ-[@-rpftlhjrlﬂﬁioﬁdasm%-ylhﬁytw-Q,Mﬂlhdrd-m}l,2,2-, =
1.02 rri ; os] mz = 239 (M+H) +. Exanpl e 68A

2-(2-Ch orop enyf -4- et hyl pyrim di ne 15 250 ng (1.95 mmol) of

2-chl oro-4-net hyl pyrim di ne were reacted anal ogously to the process of
Exanpl e 67A. This gave 202 ng (34% of theo ) of the target conpound in a

purity of 66%
ef b

Analogously to the compound in Example 96A, 181 mg (1.62 mmol) of 4-hydroxymethyl-5-
methyl-1H-imidazole, 381 mg (1.62 mmol) of 5-(4-chlorophenyl)-4-cyclopropyl-2,4-dihydro-3H-
1,2,4-triazol-3-one [preparation according to WO 2007/134862 Example 36A] and 670 mg (4.85
15  mmol) of potassium carbonate were reacted with one another. This gave 180 mg (47% of theory)

of the target compound in a purity of 76%.
LC/MS [Method 1]: R, = 0.82 min; MS [ESIpos]: m/z = 330 (M+H)".

Example 98A

Ethyl bromo[2-(trifluoromethyl)phenyl]acetate

Br

20

585 mg (3.8% mmol) of sodium bromate were initially charged in 2 ml of water, and 300 mg (1.29
mmol) of ethyl 2-(trifluoromethyl)phenylacetate, dissolved in 2.5 ml of ethyl acetate, were added



LCMS [Method 3]: R=0.90 mn; MS [ESIpos]: tn/z = 205 (M+H). Exanple 69A
204- Met hy| V8Q2011/1943R2or onet hyDphenyl ] pyPBmi di ne WO 2011/ ROXELX2018652781

- PCT/ EP2011/ 052781 LC/ M5 [Method 3]: R = 1.04 nmin; MS [ESIpos]: mz = 239
(MtH) . ExampRE. ZGplutionvef 403l mg{328%ihinol) of hatiyh bisyifitenindi.hial of wHREQasther dddeéd

rocess of e Tl VR b B W S 3 P SRR R el e
conmpound. lsé&bfin {vé:‘btlhmdld@d Tlié mixQur® Qzasrtmacﬂ%w[ltESIS pa sif ethgl @ctate24ifd thévinghdic
(1795, ol PP 2 SRFIs ot RBRy IRy PRRPATIS ‘W 6 orEnora SRPHGORLRS® P8Pt ne
pr ocess sof nE)b&ﬁamhreteﬂS goliund Ehlandgamaudxﬁ Thﬂgrgéxﬂé)ﬁ«ha@é whsiied yyer @bditirh eulfadd, GRéred
conpound. and concentrated under reduced pressure. The crude product was purified by chromatography on
silica gel (mobile phase: cyclohexane/ethyl acetate 20:1, then 10:1). This gave 186 mg of a mixture
consisting of the title compound and the starting material ethyl 2-(trifluoromethyl)phenylacetate
(ratio 16:84 according to GC/MS [Method 20]). This mixture was once more reacted with 362 mg
10 (2.40 mmol) of sodium bromate and 250 mg (2.40 mmol) of sodium bisulfite according to the
procedure described above. Work-up gave a mixture of 31% title compound and 69% ethyl 2-

(trifluoromethyl)phenylacetate, which was reacted further without any further purification.

GC/MS [Method 20]: R, = 4.28 min; MS [ESIpos]: m/z = 237 (M-CO,C,Hs)".

Example 99A

15  2-(2-Bromobenzyl)-5-(4-chlorophenyl)-4-cyclopropyl-2,4-dihydro-3H-1,2,4-triazol-3-one

0]
Br
A

\ N
ke
Cl
1.04 g (441 mmol) of 5-(4-chlorophenyl)-4-cyclopropyl-2,4-dihydro-3H-1,2,4-triazol-3-one
[preparation according to WO 2007/134862 Example 36A] and 2.16 g (6.62 mmol) of cesium
carbonate were suspended in 35 ml of acetonitrile, and 1.32 g (5.30 mmol) of 2-bromobenzyl
20  bromide were added. The mixture was stirred under reflux for 18 h. The precipitated solid was
then filtered off and the filtrate was concentrated under reduced pressure. The solid that remained
was stirred in about 50 ml of diethyl ether and then filtered off and washed with a little diethyl

ether. Drying under reduced pressure gave 1.05 g (59% of theory) of the target compound as a

white solid.
25  LC/MS [Method 4]: R, = 1.19 min; MS [ESIpos]: m/z = 404 and 406 (M+H)"

"H.NMR (400 MHz, DMSO-dy): § = 0.58-0.65 (m, 2H), 0.85-0.93 (m, 2H), 3.20 (tt, 1H), 4.99 (s,
2H), 7.18-7.30 (m, 2H), 7.34-7.41 (m, 1H), 7.56-7.61 (m, 2H), 7.65 (d, 1H), 7.80 (d, 2H).



LC M5 [ Met hod 6 R=193 mn; M5 [ESIpos]: nilz = 239 and 2412&I\/H-%2t.
Exampl e 72A% M@?W? 5[ 2-(trifluoromet®Yr) phenyl] - 1, 3, 4- PRTAER2AIHPRTEN. N
WO 2011/ 104322- 86 -PCT/EP2011/052781 500 ng (1.95 mmol) of

2- br onp- 5- Esample W04 4.+t hi adi azol e were reacted anal ogously to the process
of Exanple 67A. This gave 331 ng (36% of theory) of the target conpound in

a purity 0f2-§5§f%mo—2-ﬂd@@‘b&@§{ Vet RAGr phényb-4= i)@logl%pmﬂ—dlwﬁlrggﬁt1925—11’121251[!{ -dne™

245 ( M+H) +. Exanpl e 73A 2-(2-Chl oropheny net hyl -1 4-thi adi azol e Cl
315 ng (1.76 mml) of 2-brono-5-nethyl - , 4-t hi adi azol e were reacted

anal ogously to the process of Exanple 44A I's gave 155 ng (36% of theory)
of the target conpound. 10 LC/ MS [Method 4] :URL = 92 mn; M [ESIpos]:

mz = 211 (M:H)+ 111- NVR (400 MHz,
(m 2H), 7.70 (dd, 1H), 8.10 -.
2-(2,3-Di chl orophenyl) - 5- net hyl -

2 (s, 3H), 7.52-7.62

Exatple/ 74A
thad\i' azgl e C

Cl

300 mg (1.27 mmol) of 5-(4-chlorophenyl)-4-cyclopropyl-2,4-dihydro-3H-1,2,4-triazol-3-one
5  [preparation according to WO 2007/134862 Example 36A] and 622 mg (1.91 mmol) of cesium
carbonate were suspended in 5ml of acetonitrile, and 536 mg (1.40 mmol} of 4-bromo-2-
(bromomethyl)-1-fluorobenzene were added. The mixture was stirred under reflux for 18 h. The
precipitated solid was then filtered off and the filtrate was concentrated under reduced pressure to
a volume of about 1.5 ml. After addition of 0.5 ml of 1 N hydrochloric acid, the mixture was
10  directly purified chromatographically [Method 19]. This gave 427 mg (56% of theory) of the target

compound in a purity of 71%.

LC/MS [Method 4]: R, = 1.23 min; MS [ESIpos]: m/z =422 and 424 (M+H)".

Example 101A

2-(3-Bromobenzyl)-5-(4-chlorophenyl}-4-(3,3,3-trifluoro-2-hydroxypropyi)-2,4-dihydro-34-1,2,4-

15 triazol-3-one

Br

400 mg (1.30 mmol) of the compound from Example 4A and 635 mg (1.95 mmol) of cesium
carbonate were suspended in 3 ml of acetonitrile, and 357 mg (1.43 mmol) of 3-bromobenzyl
bromide were added. The mixture was stirred under reflux for 20 h. The precipitated solid was

20  then filtered off, and the filirate was concentrated under reduced pressure to a volume of about 1.5



15310 ng (1.73 mmol ) of 2-brono-5-nethyl-1,3,4-thiadi azole were reacted
anal ogousl }Vpcioﬂﬁéﬂ%?%cess of Exanpl e 44M0-This gave 91 ngP(:ﬂEB?@ilfﬁfﬁ’é'ﬁl y)
of the target conpound. LC/ MS [Method 6]: R = 2.13 mn; MS [ESIp mz =
245 and 247ol(ang djrectlympesfipd @umsﬁogal(m@[wtb%bﬂyibls zaWe‘iOﬁymg @2?th ear0 06
WO 2011/ 10 - ﬁ% g;ghﬁ EP2011/ 052781 756 nmg (2.92 nunol) of
5- br ono- 2- )%F m§ i azol e hydrobrom de were reacted anal ogously to the
process of Exanpl e 67A. In this reaction, 2.49 g (11.68 mmol) of potassium
phosphat e &r/MSiidethodd]: Rasé. 21111%%%5%@@81%@“?@@%46{3 (MiHEdry) of the target
compound. 5 LC/M5S [Method 2]: R =2.21 min; M5 [ESIpos]: mz = 210 (MrH)t
Exanpl e 76@&%{1}%%- 542-(trifluoronethyl )phenyl ]-1,3-thiazole 430 ngy
(1 66 nunol ono- 2-nmet hy1-1, 3-t hi azol e hydr obrom de were reacted
anal ogously to 10t he process of Example 44A. In this reaction, 1.41 g (6.64
nunol ) &f ﬁdﬁﬁsmabﬂnaﬂb%%ﬁﬂtéomb@mé)-ﬁrﬁ@&) -5& 3 afkworo- fﬁhytb'ommym 4nd;h3(d1<3QHof
t heory) of ltﬂ?tﬁa%’i%@ cconpound. LG/ M5 [Method 4]: R = 1.08 mn; M
[ESI pos]: nmi'z = i Hr. Exanple 77A

5-(3-Chl oro-2-fl uorophenyl)-2-nethyl -1, 3-thi azol e CIF 15

N

80 mg (0.26 mmol) of the compound from Example 5A were reacted analogously to the

preparation of Example 101A. This gave 95 mg (76% of theory) of the target compound.
10 LC/MS [Method 4]: R, = 1.21 min; MS [ESIpos]: m/z = 476 and 478 (M-+H)".

Example 103A

2-(3-Bromo-5-fluorobenzyl)-5-(4-chlorophenyl)-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-one

Br

Z

Cl

15 219 mg (0.71 mmol) of the compound from Example 5A and 191 mg (0.71 mmol) of 1-bromo-3-
(bromomethyl)-5-fluorobenzene were reacted analogously to the preparation of Example 101A.

This gave 181 mg (51% of theory) of the target compound.



586 ng (2.26 mmol) of 5-brono-2-nethyl-1, 3-thiazole hydrobrom de were

react ed anavoOggouBNY432d t he process of Exdhpl e 44A. |In thi sPETEHRI0GHO052I8D2 ¢
(9.05 mmol ) of potassium phosphate were used as base. This gave 147 ng (29%
of theory) Le¥MSH¥ ethad g&R; €di2poundS [EYIVE]: [miVe £ Kddlard]|496 RM+HT, 27 nmin; NS
[ESIpos]: mz = 228 (MrH)+. WD 2011/104322- 88 - PCT/ EP2011/ 052781 Exanpl e
78A 5[ 2-Fl 4ar o- 3- 45&i fl uoronet hyl ) phenyl] -2-nethyl -1, 3-thi azol e 350 ngy
(1. 35 mmol )—U"Mgﬂ;@vt-mm -2-nmet hyl -1, 3-t hi azol e hydrobrom de were reacted

anal ogously to 5the process of Exanple 44A. In this reaction, 1.15 g (5.41
mol ) of pddesdi urbpérospB-E-chieraphenybes-ae-bBsk3-triflerorecraxgpropylivg, Swidyd®- h.
Thi s gave 259 the target conmpound. LC/ Ms [ Method 4]:

R = 1.12 ﬁ?fn N&‘ ?'Bgm%gﬁwe)ma 262 (M+Hr. Exanpl e 79A

5-(2-Chl orophenyl) 2-methyl -4-(trifluoronethyl)-1,3-thiazole 10 635 ny
(1.94 mol ) of 5-brono-2-nethyl-4-(trifluoronethyl)-f, 3-thiazole

hydr obroni de were reacted anal ogously to the, gl@cess/ of Exanple 44A. In
this reaction, 1.15 g (5.41 mmd pot assijum phpsSp e were used as base.
This gave 142 ng (26% of thH y) of the t;a\.r%% cgnpound. 15 LC/ M5 [ Met hod
3]: R=1.34 min; M5 [ESIpos|[: m 8 N7 Exanpl e 80A

4- (Brononet hyl ) - 2[ 2-(trifluorone henyk rimdine WD 2011/104322- 89

- PCT/ EP2011/ 052781

Br

Cl

450 mg (1.30 mmol) of the compound from Example 4A and 715 mg (2.19 mmol) of cesium
carbonate were suspended in 6 ml of acetonitrile, and 708 mg (1.61 mmol) of methyl 4-bromo-2-
(bromomethyl)benzoate were added. The mixture was stirred under reflux for 20 h. The
precipitated solid was filtered off and the filtrate was concentrated under reduced pressure to a
10 volume of about 1.5 ml. After addition of 1 ml of 1 N hydrochloric acid, the mixture was directly
purified chromatographically [Method 19]. This gave 545 mg (64% of theory) of the target

compound in a purity of 92%.
LC/MS [Method 4]: R, = 1.24 min; MS [ESIpos]: m/z = 534 and 536 (M+H)"

'H-NMR (400 MHz, DMSO-dg): 8 = 3.81-3.90 (m, 4H), 4.01 (dd, 1H), 4.24-4.34 (m, 1H), 5.29-
15 5.40 (m, 2H), 6.89 (d, 1H), 7.42 (d, 1H), 7.64 (d, 2H), 7.69 (dd, 1H), 7.74 (d, 2H), 7.84 (d, 1H).

Example 105A

Methyl 4-bromo-2-({3-(4-chlorophenyl)-5-ox0-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]4,5-
dihydro-1H-1,2,4-triazol-1-y1} methyl)benzoate



247 ng (1.04 mmol) of the conmpound from Exanple 67A together with 185 ngy
(1. 04 mol )wof2zomi/143a2osucci ni m de and 1W2yg (0. 10 Mol ) oPCT/EP2011/052781
2,2' -azobi s-2-net hyl propanenitrile in 3 nl of carbon tetrachloride were
heat ed under reflux for 18 h. For work-up, the reactFon m xture was cool ed
to 5 RT, and 10 m of dichl oronmet hane were ded, The-m xture was washed
with 5 m of water, and the aquaQus phase re’ ted twice with in
each case 5 nl of dichl or ongtdgiane.{ The combilhed gani'c phases were dried
over magnesium sul fate, filtered ghg under reduced pressure.
The crude product was briefly drj
w thout further purification. Thi ave 30 D\ of product which contai ned
the target conpound in 10 a purity~g

The mai n conponent of the crude product was u ted starting materi al
(Exanpl e 67A). LC/MS [Method 4]: R B1.02 nin; >-VESI pos]: mz = 317 and
319 (M+H) +. Exanpl e 81A 4-(Brononet hyl)-2-(2-chl orophenyl ) pyri m di ne C

N IBr 15 200 ng (0.98 nmol) of the conpound from Exgﬂrpl e 68A were reacted
anal ogously to the process of Exanple 80A. This gave 259 ng (19% of theory)
of the tar ' ' 2 | 1 he
crude pr odg’g% n&égip %{rﬁg}g@?{) efghgﬁadﬁéﬁﬁﬁ(gkﬁaﬂj?g%%ﬁ (&g%ﬂ%%%mgﬁﬁgcgﬂéuﬁ

[ Met hod 4] :cafRomatd woi@ spspandetlVi: [(E8] glosttonitrlle, and B EBma (8288 01) k- Hethyl LBrofraapl e

82A 4-(Bro th 2-(trif I t vl ) phenyl r.L i din .
2011/ 1043235 GT D BB T e B TR s el Wl PR LBy 3 KAy nlnes o
Exanpl e 569 R TS enlrof satee dre@nddwigod seymikird Was qatrag@isbreo fimex &ith reea8l) fase Thenl
crude produgt s purifjied chromatographicall .Met hod 19] . i s_.qave 37 ny
(% of "t nedtysa e’ Ihe Safrhal Rl havel e hvbproosp sl g4 Rl 1
[ ESI pos] : rdo#centradd uddesiredd@d phdéddyd. Thx assflue w8 purified chromatographically [Method 191.

This gave 455 mg (51% of theory) of the target compound.

LC/MS [Method 41: R, = 1.21 min; MS [ESIpos]: m/z = 534 and 536 (M+H)".

10 Example 106A

Methyl 5-methyl-2'-(trifluoromethyl)biphenyl-2-carboxylate

Under argon, 500 mg (2.18 mmol) of methyl 2-bromo-4-methylbenzoate together with 655 mg
(3.27 mmol) of 2-(trifluoromethyl)phenylboronic acid were dissolved in 10 ml of toluene, and
15 86 mg (0.22 mmol) of 2-dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl, 100 mg (0.11
mmol) of tris(dibenzylideneacetone)}dipalladium and 927 mg (4.37 mmol) of potassium phosphate
were added successively. The mixture was heated to 110°C and stirred at this temperature for 20 h.
For work-up, the reaction mixture was allowed to cool to RT and diluted with 20 mi of ethyl
acetate and 20 ml of water. After phase separation, the aqueous phase was extracted two more
20 times with in each case 20 ml of ethyl acetate. The combined organic phases were dried over

magnesium sulfate, filtered and concentrated under reduced pressure. The residue was purified by



4- (Brononet hyl ) - 6] 2- chl or ophenyl ] pyrirni di ne C 191 nmg (0.93 nunol) of

t he conpourwof2oni®#sazpl e 70A were react B3 -anal ogousl y t o POEEMOTEER78D of
Exanpl e 80A. The crude product was purified chromat ographically [Method
1]9] Thi s gaMatdgraphly 61%@%@61 {ohedile Ehas@fﬁrhﬂ@clgmkgl&ﬂ?tmawmwgb:1,|.tﬁE|n|\ZfB:l[)NEii§10d
3 124= 1. 15 pmin; | po = 283 and 285 (MtH) +. Exanpl e 84A

4- (Brormrretgﬁ‘gﬂ%@g((g&é-"gﬁk‘?ﬁﬁyiﬁlfd‘bﬁé%ﬁC)OWPW% di ne C 185 my (0. 93
nunol ) of the conpound from Exanple 71A were reacted anal ogously to the
process of deymsuhMetiBAA0]: Rhe 565 uile MBS DBIssl: nwas 2p4umvf i ed chromat ogr aphi cal |'y
[ Method 19]. This gave 23 ng (9% of theory) of the target conpound. WO
2011/ 10432&- 91 -Pi!/EPZOll/ 052781 LG/ M5 [Method 6]: R = 2.32 min; M

[ ESI pos] : bl , 319 and 321 (M+H). Exanpl e 85A

2- (Bromonet hyl )-5[2-(trifluoronethyl)phenyl]-1,3,4-thiadiazole 5 172 ny
(0. 70 msol Makyl thelgespandbiieayn2Eaesoryiate 72A t ogether with 251 ng (1 41
nmol ) of Noronosuccinimde and 12 ng (0. 07 mmol) of

2, T-azobi s- 2- et hyl propanenitrile in 5 mC|of carbon tetrachl oride were

heat ed under reflux for 8 h. For R, the reaction mxture was cool ed
to RT, and 10 ml of dichl oronetha e added. The mixture was washed with

5 mM of water, and the aqueous pha s resexisGdi ed twice with in each
case 5 m of dichloronethane. The 10 co organi c phases were dried
t'\ H

over magnesiumsul fate, filtered angycon it ed under reduced pressure.

The crude product was purified dﬂ(lfmat ra|caIIy [ Met hod 19]. This gave
33 ng (15% of theory) of the target coffpound. LC/ M5 [Method 4]: R = 1.05

mn; Ms [ESIpos]: ni/z = 323 and 325 ( H) +. Exanpl e 86A
152- (Br onmonet hyl ) - 5- (2- chl orophenyl) - 1, 3, 4-t hi adi azol e
500 mg (2.18 mmol) of methyl 2-bromo-4-methylbenzoate and 512 mg (3.27 mmol) of 2-

chlorophenylboronic acid were reacted analogously to the preparation of Example 107A. This gave

275 mg (48% of theory) of the target compound.
10 LC/MS [Method 4]: R, = 1.22 min; MS [ESIpos]: m/z = 261 (M+H)".

Example 108A

Methyl 5-(bromomethyl)-2'-(trifluoromethyl)biphenyl-2-carboxylate

590 mg (2.01 mmol) of the compound from Example 107A, 357 mg (2.0l mmol) of N-
15  bromosuccinimide and 33 mg (0.20 mmol) of 2,2'-azobis-2-methylpropanenitrile in 8 ml of carbon
tetrachloride were heated under reflux for 16 h. After cooling to RT, the mixture was diluted with
10 ml of dichloromethane and washed with 10 ml of water. The organic phase was dried over
magnesium sulfate, filtered and concentrated under reduced pressure. The crude product was
purified chromatographically [Method 19]. This gave 346 mg (30% of theory) of the target

20  compound in a purity of 64% which were immediately reacted further.

LC/MS [Method 4]: R, = 1.27 min; MS [DCI]: m/z = 390 and 392 (M+NH,)".



185 ng (0. 88 rrrm]Id%E of the compound from Exanple 73A were reacted

anal ogous| WO HE4F2Bcess of Exanpl e 854 -The crude produBETHRIOBLPIA 8|
chromat ographically [Method 19]. This gave 31 ng (12% of theory) of the
target co leIMA| /M5 [Method 6]: Rt = 2.21 mm Ms [ESIpos]: ink = 289
and 291 (M+H) +. Exanple 87A

2- ( Br onmone iyl 5 b,Q)gjogfeglggﬂl_gﬂ&m%m%l)z_gm@xﬁa{ehi adi azole WD 2011/104322-
92 - PCT/ EP2011/052781 CI " "91 ng (0.37 mmol )  of the conpound from Exanpl e
74A were reacted anal ogously to the process of Exanple 85A. The crude
product was purified chromatographirtally®] Met hod 19]. This gave 38 ng (32%
of theory) of the target conpound C/I\/IS [Method 3]: R = 1.30 mn; M
[ESIpos]: mz = 323, 325 and 327 :
2- (Brononet hyl ) - 5- (2- chl or ophenyl) -
conpound from Exanpl e 75A toget her W
br onbsucci ni m de and 14 ng (0. Of 1O
2,2' -azobi s-2-met hyl propanenitrife inlb m of carbon tetrachloride were
heated under reflux for 8 h. For workQip, the reaction mixture was cool ed
to RT, and 10 ml of dichl oronethane were added. The m xture was washed wth
5m of wa t he ous. phas S . Ie-extract twice wi.th in_eac
case & i aro meants PO ARE opRORGomd PRenls P A Bt e Smtideh e 88¢
magnesi um swudldguugy té thetpespedtiomd BampleritipAt Bids pavdeB?2 igr(66bd of chepypsittic ergel he
crude product wa urified chromatogr jcally [Method 19]. This gave 66 ny
(27% of t h&3FHI™ ?B%Cﬁew?%%’&%%agewﬁcg%@%%ws [Method 2]: R = 2.42 nmin; NB
[ESIpos]: mz = 288 and 290 (MtH) +. Exanpl e 89A

2- ( Br ononetltyMpB {5’ #1: iR, U oL ety [D @ilrenty £]354 a3t 31598i(REDIHR) 20

e B30 ng (0.86 mml) of the
(1.29 mol ) of N 10

Example 110A

Dimethyl 2'-chlorobiphenyl-3,5-dicarboxylate
Cl
0
(o

10

Under argon, 500 mg (1.83 mmol) of dimethyl 5-bromoisophthaiate together with 429 mg (2.75
mmol) of 2-chlorophenylboronic acid were dissolved in 8 ml of toluene, and 72 mg (0.18 mmol) of
2-dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl, 84 mg (0.09 mmol) of tris(diben-
zylideneacetone)dipalladium and 777 mg (3.66 mmol) of potassium phosphate were added
15  successively. The mixture was heated to 110°C and stirred at this temperature for 20 h. For work-
up, the reaction mixture was allowed to cool to RT and diluted with 20 ml of ethyl acetate. The
solid was filtered off with suction and the residue was washed three times with in each case 10 ml
of ethyl acetate. The combined filtrates were washed twice with in each case 10 ml of water. The
organic phase was dried over magnesium sulfate, filtered and concentrated under reduced pressure.
20  The residue was purified chromatographically [Method 19]. This gave 305 mg (55% of theory) of

the target compound.

LC/MS [Method 4]: R, = 1.24 min; MS [Elpos]: m/z = 305 (M+H)"



WO 2011/ 104322-93 - PCT/ EP2011/ 052781 110 ng (0.45 mmol) of the conpound
from ExanplVEO2OR /#4322 r eact ed anal ogoust 105t-0 t he process oPCHEERROIBIRIA
The crude product was purified chromatographically [Method 19]. This gave
40 ny (27%'BINMROMHaf DMse) d:prdges. o GayPHWITH6-7.55 (nb, GHYY .40VREHaAl 1H), 8.R &,
1.17 mn; Bﬁ%[gﬁ qu6 mz = 322 and 324 (M+tH)+. 5 Exanpl e 90A

2- (Bronone I% gl chloro 2-fluorophenyl)-1, 3-thiazole C 142 ng (0. 62
nmol ) of the conpound from Exanpl e 77A were reacted anal ogously to the
process of Ex¥mpgRl1g188A. The crude product was purified chromatographically
[ Method 19]. This gave 10 70 ng (37% of theory) of the target conpound.
Ié)?/aﬁl E}I\/Sg-g\fe(tihﬁb chﬁ)ro-S (lgiyd2 oxymethyl)me%El%]igar‘ngylam z = 306 and 308 (MeH)+.

2- (Bronmonet hyl ) -5[ 2-fluoro-3-(trifluoronethyl)phenyl]-1,3-thiazole 15120
ng (0.46 mmol) of the conpound from Exadipl e 78A were reacted anal ogously to
the process of Exanple 88A. The g product was purified

chromat ographi cally [ Met hod 19]. i d_gave 60 ng (38% of theory) of the
target conpound. LC/ MS [ Met hod 4] R ] i n;~gvp [ ESI pos]: mlz = 340 and
342 (M+H) +. Exanpl e 92A
202- ( Bronmonet hyl ) - 5- (2- chl or ophenyl) - 4-
2011/ 104322- 94 -PCT/ EP2011/ 052781 C

uoronet hyl)-1,3-thiazole WO

305 mg (1.00 mmel) of the compound from Example 110A were dissolved in 6 mi of THF, and 0.5
ml {0.50 mmol) of a 1 M solution of lithium aluminum hydride in THF was added at -10°C. The
reaction mixture was then stirred at RT for 1 h. For work-up, 3 m! of saturated aqueous sodium
potassium tartrate solution were added at RT, and the mixture was extracted with 15 ml of ethyl
10  acetate. The organic phase was washed once with 10 ml of saturated sodium potassium tartrate
solution, dried over magnesium sulfate, filtered and concentrated under reduced pressure. The
residue was purified chromatographically [Method 19]. This gave 189 mg (68% of theory) of the

target compound.
LC/MS [Method 4]; R, = 1.03 min; MS [ESIpos]: m/z = 277 (M+H)"

15 'H-NMR (400 MHz, DMSO-dg): 8 = 3.88 (s, 3H), 4.63 (d, 2H), 5.43 (t, 1H), 7.43-7.47 (m, 3H),
7.58-7.62 (m, 1H), 7.62-7.64 (m, 1H), 7.84-7.87 (m, 1H), 7.97-8.00 (m, 1H).

Example 112A

Methyl 5-(bromomethyl)-2'-chlorobiphenyl-3-carboxylate

~

20 187 mg (0.68 mmol) of the compound from Example 111A and 266 mg (1.01 mmol) of triphenyl-
phosphine were dissolved in 6 ml of THF, and 336 mg (1.01 mmol) of carbon tetrabromide were



140 mg (0.50 nmmol) of the conpound from Exarrpl e 79A were reacte

anal ogousl WO KW bcess of Exanpl e 88W6-The crude produEFTWd’§0bU952f73bd
chr omat ogr aphi cal | yé‘I\/Et hod 19]. This gave 49 ng (27% of theory) of the
target comgédedct RE| Enevmiqwe tas Ehen Ftired; al RTyfop 36 hn Fer vosk- Plﬁshqaﬁwure Fiap filtered 56
and 358 (M

5-(4-Chl or opheggy%(ggpgsgi?%@? oﬂpl)?/ {1 lte?r- Ca:lL(ic—I-Wlas 2wa3hqtdr ‘lvghz StIhYISaCﬁaéeu?l%‘dotrI]lg/ 1ﬁ)ltrazte W-afth hy
dr 0- 3H- 1, 2 cancentiaedoi@enigdud@d @yesgutd. T pirgsidue Gias oD qlrgm(alogz@hwm 9n gkica gel

(ot oparat SRGeris! OB ORERBY S Al AT B s 100 BF ety POy et
m of THF, carnpbuﬁd,svln@l‘@drczitmﬂimlyraaﬁeqbﬁmgrsi um tert-but oxi de were added at
-78C. Over a period of 30 min, the reaction m'xture was vvarmad to RT, and

t he m xtur t e ra f

e Xt St i ), Phask IR P TRSTESHS el ! ADS6 204 DT o
1H1, 2, 4- 18H),t780ez8d (e, 5H$,ﬂl9’09mpl(mcﬂ]HpI8|Od€811dn$$Idj ved in5m of THF wer e
added. Over a period of 30 min, the reaction mxture was warnmed to RT, and
the m xture i.5,fenperature for a further 20 h. For

wor k- up, 1GAPEEE e ete—adaed. The mixture was extracted twice with in
each case 15 nml of et hyI acet ate. The conbi ned organi c phases were dried
over sodi umehyl b dtano-2'ichloesbidheayid-caborgatt r at ed under reduced pressure. The
crude P oduc% was purified chromat ographically 20 [ Method 19]. This gave
136 ny 829‘% f theory) of the target conpound. LC/M5 [Method 5]:12, = 1.91
mn; mz =ndfl ¢ BEdERoroViQ 20T 4322 carBixytadRCT/ EP2011/ 052781 Exanpl e 94A

cl o
cl
O 0 -~CH
O oCHs
and
cl

Under argon, 60 mg (0.05 mmol) of tetrakis(triphenylphosphine)palladium(0) were added to 300

mg (1.02 mmol) of methyl 3,5-dibromobenzoate in 6 ml of dioxane. The mixture was heated to
15 110°C, and 1.0 m! (2.00 mmol) of 2 M aqueous sodium carbonate solution and 239 mg (1.53
mmol) of 2-chlorophenylboronic acid, dissolved in 1 ml of dioxane, were added successively. The
mixture was then stirred at 110°C for 1 h. For work-up, the reaction mixture was allowed to cool to
RT and diluted with 20 ml of ethy! acetate and 20 ml of water. After phase separation, the aqueous
phase was exfracted two more times with in each case 20 ml of ethyl acetate. The combined
20  organic phases were dried over magnesium sulfate, filtered and concentrated under reduced
pressure. The residue was separated into the components by preparative HPLC [Method 19]. This
gave 142 mg (43% of theory) of methy! 5-bromo-2'-chlorobiphenyl-3-carboxylate (Example 113A)
and 166 mg (46% of theory) of methyl 2,2"-dichloro-1,1":3'",1"-terphenyl-5'-carboxylate (Example

114A) as reaction products.

25  Example 113A:

GC/MS [Method 20]: R, = 7.50 min; MS [ESIpos]: m/z = 324 and 326 (M)".



5- (4-Chl or ophenyl) - 4- (4- et hoxybenzyl)-2-(1H1, 2, 4-tri azol -5-yl sul fonyl ) -2,
4- di hydr o- 3W012021/404322i azol -3-one Cl 5529 -ng (1.68 mmol ) BCT/EP2011/052781

5- (4-chl or ophenyl) - 4- ( 4- met hoxybenzyl) - 2, 4-di hydro-3H1, 2, 4-tri azol -3- one
[ prepar at i @xampledidh:ng to WO 2007/ 134862 Exanpl e 55A] were dissolved in 10
m of acetonitrile, and 1.09 g (3.35 mmol ) of cesium carbonate and 281 ngy

(1.68 ranol dnf Lr ol es f i:ssolved in 5 n

of acetonié%? Sﬂ%%%%'Shé%dlggéces%?viﬁb’qhﬁ% rgac |g§8 ture was stirred
at RT for 90 mn. For work-up, 10 g of silica gel were added and the 10

sol vent waExamplwHEAunder reduced pressure. The crude product, adsorbed on
silica gel, was purified by chromat ography on silica gel (nobile phase:
first ethyl cet at, 0(% %e 1%hllor%nethane/nethanol 90:10 -> 80:20). This
gave 268 §5% Fi(ﬁ ?y ¥% a?arget conpound. LC M5 [ Method 5]: R
= 2.21 min; rn/z = 447 (NHFD+ 15 Exanpl e 95A
5-(4-Ch|orophenyl)-2-(1142-(trifI 3 lhyl ) benzyl]-1H1, 2, 4-triazol -5-yl1}s
ul fonyl)-2, 4-di hydro3H 1, 2, 4-tri g WO 2011/ 104322-

96- PCT/ EP2011/ 052781 CI 230 ng of .t he conmpound from Exanpl e
116 were dissolved in 5 m of aceteonhitmy ehd 0 ng (0.76 mmol ) of
ammoni um cerium(1V) nitrate, dissolved of water, were added. The

m xture was then stirred at 70C for 20 mXF6r work-up, the m xture was
concentrated under 5 reduced pressure, arld the residue was taken up in 15
m of ter and extracted twice with in e8th case 15 m of ethyl acetate.
The conbi ned organi c phases were dried over nmagnesiumsulfate, filtered and
concentrat ed under reduceg pressure. The crude product was purified by

chr omat ogr dgRyRety-52immel) of e compying dropnieample;i 134t Wets dissolusdan ferhefnBiE. god 1

-> 90:10) . olisl @V%@Qof@l 0 Yo Jfﬁlﬁﬂﬁd)aluﬁﬁn&nhﬁydhaé getHE 9P aided at 16°C.
LG/ VS [Method 3] mn; mz = 485 (MrH)+ 'H NMVR (400 MHz, CDC13): 8

5.59 (s, Tzlﬂ)mlxtﬁr%afa( élenlsrwed 7t R foy] Pzﬁpr wprkewp, 7. g of gyturplesl aqueopg sqdium
1H) 7.81 (ﬂatass%hgl tarfatd Solfifon v addedf %erJT,ean%Gcﬁb mixture was extracted with 15 ml of ethyl

10 acetate. The organic phase was washed once with 10 ml of saturated sodium potassium tartrate

solution, dried over magnesium sulfate, filtered and concentrated under reduced pressure. This

gave 177 mg (>100% of theory) of the target compound.
LC/MS [Method 2]: R, = 2.39 min.
GC/MS [Method 20]: R, = 7.67 min; MS [ESIpos]: m/z = 296 and 298 (M)".

15 Example 116A

(2,2"-Dichloro-1,1":3",1"-terphenyl-5"-y)methanol
Cl
‘ O OH
Cl ]

311 mg (0.87 mmol) of the compound from Example 114A were reacted analogously to the
preparation of Example 115A. This gave 283 mg (91% of theory) of the target compound.



4-A1yl-5 nyl)-2-[ (5-nethyl - i m dazol -4-yl) -2 4-di hydr
0-3H 1, 2, 4(‘?A'P|2§£@F‘?“§9§15one )0, L icH2 N N d 100 ng é%émﬁwsﬁaf

4- hydroxy m.dazol e, 252 ng (1.07 mmol) of the conpound
from Exanp%%%AMﬁ%gaéﬂé n66%§“168 mol ) of potassium carbonate were
dissolved in 4.5 mM of DW and 4.5 m of water, and the m xture was stirred
in a mcrowaypayenzat34s2denfigr. WO 2011/ 104322- 97 - PCT/ EP2011/ 052781 75
mn After cooling to RT, for work-up, the m xture was diluted with 10 m of
wat er and ﬁxtragt eg twice with in each case 15 ml of ethyl acetate. The
conbi ned o ses were dried over sodiumsulfate, filtered and
concentrated under reduced pressure. The crude product was purified by

chr omat ogr apByonrs-Srbisdetig)-2-CMoPbipkenghase: first cycl ohexane/ ethyl acetate
1: 1, then 5dichl or omet hane/ net hanol 10:1). This gave 153 ng (52% of theory)
of the t ar get corrpound inapurity of 73% LC/ M5 [Method 3]: R = 0.82 mn;
MB [ESI pos]: rn/z = 330 (MrH)t Exefidte97A
5- (4- Chl or ophenyl) - 4 cycl opropyl b- net hyl
di hydro-3H-1, 2, 4- 10tri azol -3-o0ne

-1H i m dazol -4-yl) et hyl ] -2, 4-

177 mg (0.60 mmol) of the compound from Example 115A and 187 mg (0.71 mmol) of triphenyl-
phosphine were dissolved in 4 ml of THF, and 237 mg (0.71 mmol) of carbon tetrabromide were
added at RT. The mixture was then stirred at RT for 16 h. For work-up, the mixture was filtered
through 20 g of kieselguhr and the filtrate was concentrated under reduced pressure. The residue
10  was purified chromatographically [Method 19]. This gave, in a purity of 79%, 129 mg (60% of

theory) of the target compound, which were immediately reacted further.

LC/MS [Method 4]: R, = 1.41 min.

Example 118A

5'-(Bromomethyl)-2,2"-dichloro-1,1":3",1"-terphenyl

l Cl
Cl ‘

15

280 mg (0.85 mmol) of the compound from Example 116A were reacted analogously to the
preparation of Example [17A. Purification of the crude product was carried out by
chromatography on silica gel (mobile phase: cyclohexane/ethyl acetate 10:1). This gave 300 mg
(76% of theory) of the target compound.

20 GC/MS [Method 20]: R, = 10.64 min; MS [ESIpos]: m/z = 390, 392 and 394 (M)*



Cl Anal ogously to to the conpound in Exanple 96A, 181 ng (1.62 nunol) of

4- hydr oxy meV 2018104322 hy1- 1H- i mi dazol e, - B8t ny (1. 62 mmol ) PEE/EP2011/052781

5- (4-chl or ophenyl) - 4- cycl opropy1l- 2, 4-di hydro-3H 1,2,4-triazol - 3-one

[ prepar at i oS E¥Ebml g 08,6 NG IMIBABG2 Exanpl e 36A] and 670 ng (4.85 15
mmol ) of potassium carbonate were reacted with one another. This gave 180
nmg (47% of foRf the target conpound in a purity of 76% LC Ms [Method
1]1: R=0. ; [ESIpos]: mz = 330 (MtH) +. Exanpl e 98A Et hyl

brono[ 2- (trifluoronet hyfl phenyl]acetate 20 WD 2011/104322-98

- PCT/ EP201 2+(5Bm8pheny Bsnltopylb i 4relilernplshy #a3(253.8.3-t8Quarprd hydrotypsapotl 1 k-

bisulfite i 84 fm f._nat er S then added slowy. The m xture was stirred
at RT for f@jyﬁlto HﬁggFX@%&nmsléf{\?engt h aqueous sodiumdithionite solution
were then added. The m xture was extracted with 15 m of ethyl acetate, and

t he organi ¢ phase was washed in each case once withF5 m of 10% strength
di um chl ori de

sodiumdithionite solution and 5 5 nl of Qyt*d@@’t ed

solution. The organi c phase was dri 6d“ger odi uf s ate, filtered and

concentrated under reduced pressure.”"Ngle de oduct was purified by
e a*: dycl ohexane/ et hyl acetate 20: 1,

chromat ography on silica gel_(noh
then 10:1). This gave 186 ngar tureNsi sting of the title conpound

and the starting material ethyl R-(3#ifluorongthyl)phenylacetate (ratio
16: 84 according to GO M5 [ Met hod 261) . } e was once nore reacted
with 362 ng 10 (2.40 mmol ) of sodi um bromate ¢ > O nmg (2.40 mol ) of
sodi um bi sul fite according to the procedure deseer{bed above. Wrk-up gave a
m xture of 31%title conpound and 69% et hyl 2- I
(trifludronethyl)phenyl acetate, which was reacted TCurt her wi t hout any
further purification. GO M [Method 20]: 124 = 4.28 min; M5 [ESIpos]: mz =
237 (M 02 GBblmpt(1 X ] PofA8Acompound from Example 5A were dissolved in 10 ml of THF and, at
152- (2- Bronphenzyl) - 5- (4- ¢hl_or gphen -4-cycl opr | -2, 4-di hydro-3H 1,2 4-t
ri azf)l -3- OﬁgC,OEM r%g %2.34 Igr]moﬁ of so ugjm leiy rilfi)e (60% >s/tren (gga%rsion in n‘gnera}i oEl) were added.
After 20 min, 299 mg (1.17 mmol) of 3-bromobenzenesulfonyl chloride were added, and the
mixture was stirred at 0°C for 1 h. For work-up, 10 ml of water were added and the mixture was
10 extracted twice with in each case 15 ml of ethyl acetate. The combined organic phases were dried
over sodium sulfate, filtered and concentrated under reduced pressure. The crude product was
purified by chromatography on silica gel (mobile phase: cyclohexane/ethyl acetate 8:1, then 1:1).

This gave 181 mg (27% of theory) of the target compound.
LC/MS [Method 3]: R, = 1.33 min; MS [ESIpos]: m/z = 526 and 528 (M+H)".

15  Example 120A

2-[(3-Bromophenyl)sulfonyl]-5-(4-chlorophenyl)-4-[(1 £)-3,3,3-trifluoroprop-1-en-1-y1]-2 4~
dihydro-3H-1,2,4-triazol-3-one

\ i
Br N=



Cl 1.04 g (4.41 mol ) of

5- (4-chl ordﬁﬁe‘%’}l/}‘]‘lfﬁléycl opr opyl- 2, 4- di h{dr-o- 3H1, 2, 4-t r i aPEIER2HRE052781

[ preparation according to WO 2007/ 134862 Exanpl e 36A] and 2.16 g (6.62
mol ) of ceé9P ura @ %3 e} efﬁhelcemmsil)émmelﬁainnb% WtrecﬁiﬁSSdE@ticriiOtmlidf@cettaﬁdlel 32

g (5.30 b adde T

stirred un ezri ?{agfl L§ (?% ?3&% %)érg{eﬂglld |tapa§% %%I 9 5 ng ??h %ﬁ?lﬁ\g&e& of f
and t he fi |troradtenzsasulfaryt ehiprids ardreuadd@r The chistes wselsastgdemdéfheﬂlsoford . Tt
remai ned was_stirre h her ndth ilter

and washed W TH"d Olnllt(iflwea?ecﬁlwef%%ge e nhl%e ¥’as exttr gF re u‘glédm d 8%%‘%5? 295’3

1. 05 g (559%fadthyll eadty.) Tinf cmhlanédabgahc q;h:mqss)mch aﬁecb.ovdﬁlsbémﬁlotulfdte Afered/aMb

[2'(\)/35?28 4?,:]2 fonﬁgtrat%f;yﬁg‘fgﬁ? g %%Eg%zggq%gﬁas prh%ﬁg'g Ey Sh'}:ﬂgggtggrag{y) on silica

2- ('5- Br onD-g2t frdoié pe 2ydidheRarctiShiRieny &) —41aY.Cihaia0psmg G4% Tydos) 3H
1,2,4-triazol-3-one C 300 ng (1.27 mmol) of

5- (4 chl or opHerdrastcampsi@fopr opy1- 2, 4- di hydro-3H 1, 2, 4-tri azol - 3-one 5

[ preparation according to WO 2007/ 134862 Exanpl e 36A] and 622 ng (1.91
mol ) of cexi/MP[SRIHABRRE= wn%lﬁqapmmﬁ@ Innzésogam51@@ﬁugmtrlle and 536
mg (1.40 nmol) of 4- br onp- 2- (brononet y fI uor obenzene were added. The
m xture was _stirred under reflux for 18 {)jrec:letated solid was then

filtered of HIME (¢¥MHz P& Ek/\7a§ 7%&‘??@&44? r6a8t9e‘%P I Bt et (prEBsUPE7{d a

vol ume of ahpyin §05.8M (mA@If[)eg 124d _on of 0.5 n of 1 N hydrochloric acid,
the m xture was 10directly puri chromat ographically [Method 19]. This

gave 427 (56% of theory) of the t ar get corrpound ina purity of 71%
LC/NS[NE{T?Emm]_ﬁ_lem mn, M5 [ESIpos]: in/z = 422 and 424 (M+H) +.
Exanpl e 101A

2-(3-B o5 i ] s
2 () sy §0, 6O e B A8 407 0P -

/\N) ?\NA

HO

Cl

15 7 ml of a 37% strength solution of formaldehyde in water were added to 1000 mg (4.24 mmol) of
5-(4-chlorophenyl)-4-cyclopropyl-2,4-dihydro-3H-1,2, 4-triazol-3-one [preparation according to
WO 2007/134862 Example 36A], and the mixture was stirred at RT for 20 h. The precipitated
solid was filtered off with suction and washed with water. Drying under high vacuum gave 878 mg

(62% of theory) of the target compound.

20 'H-NMR (400 MHz, CDCly): § = 0.71-0.78 (m, 2H), 0.98-1.06 (m, 2H), 2.98 (m, 1H), 5.34 (s, 2H),
7.46 (d, 2H), 7.69 (d, 2H).

Example 122A

2-(Chloromethyl)-5-(4-chlorophenyl)4-cyclopropyl-2,4-dihydro-3H-1,2,4-triazol-3-one



Cl 400 ng (1.30 nmmol) of the conpound from Exanple 4A and 635 ng (1.95
mol ) of cXOBRMLA43Rat e were suspendedlilr 3 ml of acet onPCAVERZ01HASR7867

ng (1.43 mmol) of 3-bronobenzyl brom de were added. The mi xture was stirred
under reflux for 20 h. The precipitated?ggiid was 20then filtered off, and
d

the filtrate was concentrated under redu predsure to a vol une of about
directly purified
07 ng (82% of theory) of the

1.5 WD 2011/104322- 100-PCT/ EP201
mn; M5 [ESIpos]: rn/z = 476 and
52- (3- Bronobenzyl) - 5- (4-chl or ophenyl)-4-[(

chromat ographical ly [ Method 19]. Qlhis dave
target conpound. LC/MS [ Method 4]: R= 1NZ3

7 , 3-trifluoro-2-hydroxyprop
yl]-2,4-di hydro-3H 1,2,4-triazol-3-one C fg (0.26 nmol) of the
conmpound from Exanpl e 5A were reacted anal ogous to the preparation of
Exanpl e 101A. This gave 95 ng (76% of theory) of Cthe target conpound. 10
LCOMS [Method 4]: R4 = 1.21 mn; M5 [ESIpos]: rn/fz = 476 and 478 (M+H) +.
Exanpl e 103A .
2- ( 3- Br ono-851 Mg dP S8 emuyh) ofsthe scqpentd S19en {F1gunle [1224) ware ssuspepdads jny gy Bl 2 hy d
r oxypr opy! | dichiftométhdh An@a3bplofHME bhd 8980111399 REhol) EF thidhyRdforl wete AdliedRL)
of the compound from Exanpl e 5A and 191 ng (0. 71 mmol) of 1-brono-3-

(br omonet hymixms: Fpyginsgen Rdnbr didy &or warkiwpd S aplatfcgmsdyaquerus iiedipp dynarteniten
of Exanpl e JQkibh wihi RddRRe didudOvas 2170 dnBeRt o @i oF her hiay198%myF QHRL YR

organic phase was washed once with 5 ml of water, dried over sodium sulfate, filtered and

478 (M+H) +. Exanpl e 102A

concentrated under reduced pressure. Drying of the residue under high vacuum gave 803 mg (86%

of theory) of the target compound.

'H-NMR (400 MHz, CDCL): § = 0.74-0.80 (m, 2H), 1.00-1.06 (m, 2H), 2.98 (m, 1H), 5.66 (s, 25D,
10 7.48 (d, 2H), 7.72 (d, 2H).



WD 2011/ 104322- 101 - PCT/ EP2011/ 052781 LG M5 [Method 4]: Rt = 1.24 nin: NS
[ESI pos]: W9 201H033hd 496 (MrH) +. Exanpi?e 104A PCT/EP2011/052781

Met hyl 4- br onp- 2- 1] 3- (4-chl oropheny1) - 5- oxo-4-(3, 3, 3-trifl uoro-2-hydroxyprop
y1) -4, 5-di Mﬁmzﬂ,l i4-triazol-1-yl]nethyl | benzoate 5C 450 ng (1.30
mmol ) of the compound from Exanple 4A and 715 ng (2.19 mmol ) of cesium
carbonat e Whapiuspended in 6 m of acetonitrile, and 708 ng (1.61 mmol ) of
met hyl 4-bronb-2Z- (brononet hyl)benzoate were added. The mi xture was stirred
under reflux for 20 h, The precipitated solid was filtered off and the
filtrate wasCldhehiopbrnedyimdifluprabriedi2pi3dtifuorogety Datynyibi 4deoxadiazobdut
1.5 m. Af tﬁrme@g%@g_gﬂﬂy&g_ﬁf_1@,4@532&_%@drochI oric acid, the m xture was
directly purified chromatographically [Method 19]. This gave 545 ny (64% of
theory) of the target conpound in a purity of 92% LC/ M5 [Method 4]: R=
1.24 min; M5 [ESIpos]: iniz = 534 and 536 (M+H)+' H NVR (400 MHz,

0

DMS0-4): 5 = 3.81-3.90 (m 4H), 4.01 (dd, 1H), .34 (m 1H), 5.29-
155.40 (m 2H), 6.89 (d, 1H), 7.42 (d, 1H, @&. 64 2H), 7.69 (dd, 1H),
7.74 (d, 2H), 7.84 (d, 1H). Exanple 105A AJJ\R F
Met hyl 4- br ono- 2- (13- (4- chl or opheny1) - 5- ax0- 4Y.(28)- 3, 3, 3-trifl uoro-2-hydrox
ypropyl]-4,5- dihydro-1H1,2,4-tri &» 1-yh*{| mephypbenzoate WD 2011/104322-
102 - PCT/ EP2011/ 052781 N/\ \ N=

F

F
F

Under argon, 95mg (0.18mmol) of benzotriazol-1-yloxy-tris(pyrrolidino)phosphonium
hexafluorophosphate were added to a solution of 56 mg (0.15 mmol) of [3-(5-chloro-2-thienyl)-4-
(2-fluorobenzyl)-5-ox0-4,5-dihydro-1/-1,2,4-triazol-1-yl]acetic acid [preparation according to WO
2007/134862 Example 154A] and 32 pl (0.18 mmol) of N, N-diisopropylethylamine in 1.5 ml of

10  dry DMF. After 20 min of stirring, 34 mg (0.17 mmol) of N*-hydroxy-2-(irifluoromethyl)benzene-
carboximidamide were added. The mixture was then stirred at RT for 16 h. For work-up, 10 ml of
water were added and the mixture was extracted three times with in each case 10 ml of ethyl
acetate. The combined organic phases were washed with in each case 10 ml of water and saturated
sodium chloride solution, filtered through Extrelut and concentrated under reduced pressure. The

15  residue was dissolved in 2 mi of DMF and stirred in a microwave oven at 250°C for 15 min. After
cooling, the solvent was removed under reduced pressure on a rotary evaporator and the crude
product was chromatographed on silica gel (mobile phase: cyclohexane/ethyl acetate 4:1). This
gave 60 mg (72% of theory) of the target compound as a yellow resin.

LC/MS [Method 9]: R, = 4.25 min; MS [ESIpos]: m/z = 536 (M+H)"

20 'H-NMR (400 MHz, CDCLy): & = 5.15 (s, 2H), 5.42 (s, 2H), 6.35 (d, 2H), 6.93 (d, 2H), 7.01-7.29
(m, 3H), 7.23-7.34 (m, 1H), 7.60-7.70 (m, 2H), 7.76-7.89 (m, 2H).

Example 2

2-{[3-(2-Chlorobenzyl)-1,2,4-oxadiazol-5-yl]methyl}-5-(4-chlorophenyl)-4-[(25}-3,3,3-trifluoro-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one



n’:mis)wopgcfa‘ép%m‘b&gz et \r/]vgr goggggggd];(rjﬁl@n E>1<8rrﬁ1l eo?Aaggsoﬁ%?féﬁggiﬁgﬁéshlo

ng (1 84 nmmol) of nethyl 4-brono-2- (bronnnethytbenzoaﬁe wer e added. The

m xture was stirred under reflux for 3 h. After ol i to 5 RT, 15 m of
wat er were added and the m xtyre was extracteg ©e s with in each
case 10 m of ethyl acetat¢g e conbi ned orggni c phasey were dried over
sodiumsulfate, filtered & uced pressure. The

resi due was purified chronmgdc [ thogl 19]. This gave 455 ng (51%
of theory) of the target canpound LC et hod 4] R =1.21 mn; M
[ESIpos]: mz = 534 and 586 (MrH)t. GiExaane Met hy|
5-nethy|-2'-(trlfluoronethyEblphenyl 2- car boxyl Under argon, 500 ngy
(2.18 mmol ) of nethyl 2-brono-4-nethyl benzoate pler with 655 ng (3.27
nunol ) of 2-(trifluoronethyl)phenyl boronic acid di ssolved in 10 m of
tol uene, and 15 86 ng (0.22 mol ) of Cl

2- di cycl ohexyl phosphi no-2' - (N, N-di net hyl am no) bi phenyl, 100 ng (0. 11 nmol)
of tris(dibenzylideneacetone)dipall adiumand 927 ng (4.37 nmol) of

pot assi um FRospiRaBenmel) of thd derdpoyind Femdixample. 7ATHere dissdlvaddn Ward of éddwend Slongd 10C

was al | owed2h rrtiFof AZREAHEERA Ay ety he'Ss LRGN 5 ©
nil of wat gotasshirt earbplhasers efslad artd themixtire wqh&@d&npfbrasf@xvfasﬁ xfor wotkag, 1o
more 20,11 oS, LD [0 GRER G336 0L Lok Bl SRl & e copbINGd )

organic phases over nhagnesi um’sultate, concen
under reducaedatar'ébssmxﬂ:me‘ﬂhﬁgdrﬂs phises were washed bed \hyn 1157\@1219‘1@:1@0#;32]2} ml @8

- PCT/ EP2011/ 052781 .ch h | | i h . fl
cycl ohexandf B¢ *° 3‘%@[ %d\% ?“%0%/ h‘g‘ﬂfd%ﬁ'&% "%61 isglgageg&'gte%g?anﬁ}%gcgg%t%cﬁ under

theory) of rkdiced pegai. Tiengpedepoduct was purified chromatographically [Method 19]. This gave 40

mg (59% of theory) of the target compound.
10 LC/MS [Method 4]: R, = 1.19 min; MS [ESIpos]: m/z = 514 (M+H)"

'J-NMR (400 MHz, CDCL): & = 3.97 (dd, 1H), 4.04 (dd, 1H), 4.22 (s, 2H), 4.47-4.59 (m, 1H),
4.64 (br. s, 1H), 5.25 (4, 1H), 5.32 (d, 1H), 7.19-7.29 (m, 3H), 7.35-7.42 (m, 1H), 7.46-7.51 (m,
2H), 7.54-7.60 (m, 2H).

Example 3

15  5-(4-Chlorophenyl)-2-{[3-(2-methylbenzyl)-1,2,4-oxadiazol-5-ylJmethyl} 4-[(25)-3,3,3-trifluoro-2-
hydroxypropyl]-2,4-dihydro-3H-1,2 4-triazol-3-one

H,C \N,o

Cl

Analogously to the preparation of the compound in Exampile 2, 50 mg (0.13 mmol) of the
compound from Example 7A gave 45 mg (69% of theory) of the title compound.



GC/ M5 [ Met hod 201: R =555 mn; M5 [Elpos]: mlz = 294 (M. Exanple 107A
5Met hyl  2- IROG061/8043282 hy| bi phenyl- 2- car bbRyl at e 500 ny PETEP2PHEH28f
met hyl 2-brono- 4- et hyl benzoate and 512 ng (3.27 mmol) of 2-

chl or opheny WS diMiethodi3]: B A8 mins 343 Biflponkndeoded MAM t he preparati on of
Exanpl e 107A. This gave 275 ng (48% of theory) of the target conpound. 10

LC M5 [ Met hgc X =1 _ [ 083 h: = e 08A
Nt hyl  5- ( bﬁ%%ﬁ@?@zzﬁf’ Y lhjéf?’r?‘o(ggt}ﬁy?% %i(%qiélr}]g’l ‘ggl}%'g%@ﬁg@mﬂ’g g
(2.01 nmol .48 .34(e, ¢BppAAGd 1H),.Gnd0Ed D] B13DZAm,IB, TP @211 7.656l, JHpf N 15
br onosucci nirnide and 33 ng (0.20 mmol ) of

2,2'-azobi s 2-nethyl propanenitrile in 8 m of carbon tetrachloride were
heat ed unde%élrggiel;ux for 16 h. After cooling to RT, the m xture was dil uted
with 10 m of dichl oronethane and washed with 10 m of water. The organic
phase was dr{#dthlavmhenylad @813 sriffvfort-2-hydrodypeppd2  hd [ SeGnibenimetitydbienzpide r

reduced pr re... T u C rifi chromat ographi cal ly

[ Met hod 19ﬁ%#%ﬁgl%%%gqgﬁ%ﬁyr%i’%%g’y}gﬁhg’g-rtrfl Zogf'o?ehe target 20 conpound in

a purity of 64% which were imredi ately reacted firrther. LC/ M5 [ Method 4]:

R =1.27 mn; MS[DC]: mzFkE 390 and 392 (MtNat). WD 2011/104322- 104

- PCT/ EP2011/ 052781 Exanpl e 109%-Met hyl F

5- (brononet hyl ) - 21- chl or obi phehyl - 2- car boxyl aéeHQ,,’ ng (1.04 mmol) of

t he conpound from Exanpl e J88A and N-bronosucfi nit re reacted 5

anal ogously to the preparag of Exanpl e 10 This gave 232 ng (66% of

theory) of the target conp®und/whi chuere |N\n"red tely reacted further.
N=

/O

Cl

Analogously to the preparation of the compound in Example 2, 50 mg (0.13 mmol) of the
compound from Example 7A gave 24 mg (34% of theory) of the title compound.

10  LC/MS [Methed 3]: R, = 1.43 min; MS [ESIpos]: m/z = 548 (M+H)"

'H-NMR (400 MHz, CDCL): & = 3.99 (dd, 1H), 4.06 (dd, 1H), 4.14 (s, 2H), 4.454.57 (m, 2H),
5.23-5.34 (m, 2H), 7.41-7.60 (m, SH).

Example 5

5-(4-Chlorophenyl)-2-{[3-(2-methylphenyl)-1,2,4-oxadiazol-5-ylJmethyl} 4-[(25)-3,3,3-trifluoro-2-
15 hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one



LG M5 [ Met hod (‘]rh‘;/t = 1.22 mn; IVB[DCI% in/z = 356 and 358 ( M+rNRO+.
Exanpl e 110KOF0HAMA222" _ chi or obi pheny1- 3% di car boxyl at e ECTHEPOLYOTHSL,

argon, 500 ng (1.83 mmol ) of dimethyl 5-bronoi sophthal ate toget her with 429
my (2.75 nilajogedsiyp i heopropsidion] Hothe rompeunddinvigragplti 2580 wied (013 Bmel) of the

toluene
2-di cycl ohexi}’%&hosp()&[pl?loghfjg‘g(%klé Vg ﬁeraﬁeaftg)%nrrlrg)ogl p en ]ing (741? Ofthe(og)(%the tlﬂF

of tris(dilvempyinddeneacet one) di pal | adi um and 777 ny (3 66 mmol ) of
pot assi um phosphat e were added 15 successively. The mixture was heated to

110C and stji# t h. rk-up, the reaction
m xture WasL M&g&%@"?gi ?ooﬁ%%wgﬁ%éﬁgs @Zed 4\§\A6:W+% m of ethyl acetate.

The solid was filtered off with suction and the residue was washed three
times wisth HFNM&C(I&OQJE&I@ CLDCh) 05f2.60 (syIH)ate3-40e (m,TIHB, £06xhil 2 éu, h‘H)Mﬁ(htd%H);\ere
washed tw ¢ t i ed
over magneszfsu d n_IDf 99?%9; e;élgzlaﬂ% gnﬁ%nféza égﬁ&%@?ﬁéf %pgrgzéa%}é
20 The resi2i)g7.ob@l, Py i fi ed chrorrat ographically [ Met hod 19]. Th| s gave 305
ng (55% of theory) of the target conpound. LG/ M5 [Method 4]: R = 1.24 mn;
MS [El pos]:.in/z = 305 (MrH WD 2011/ 104322- 105 - PCT/ EP2011/ 052781 ' H NMR
(400 MHz, : 5 =3.92 (s, 6H), 7.46-7.55 (m 3H), 7.60-7.68 (m 1H),
8.23 (d, 2H), 8.52 (t, 1H). Exanple 111A Met hyl

2' -chl oro- 55-((4kfylﬂmmpdgpnﬁb -3+ @icphoesphinyd)- C2# beadjdzal- ByiGheti}} 8- @053 A-tfiflud6-2-
mmol ) of the.co 110A, were dissolved in 6 m of THF, and
0.5 m (0. s8¢ gkdz%d'?‘%ﬂ#gé P8 hi um al umi num hydride in THF was
added at -10C. The reaction m xture vvas then stirred at RT for 1 h. For
work-up, 3 m of saturated aqueous sodium potassiumtdftrate solution were
added at RT, and the mxture was extracted w thHCG m Fethyl 10 acetate.
The organi c phase was washed once with 10 m f saty d sodi um pot assi um
tartrate solution, dried over regnesi um sul fgilg, fifltered and concentrated
under reduced pressure. The regidue NTi et~Thr omat ogr aphi cal |y

[ Met hod 19]. This gave 189 the target conpound. LC/ M5
[Method 4]: R =1.03 mn; P gl:/crn/z—27(M+H)+

Cl

Analogously to the preparation of the compound in Example 2, 50 mg (0.13 mmol) of the
compound from Example 7A gave, after a reaction time of 20 h, 52 mg (79% of theory) of the title

compound.
15  LC/MS [Method 4]: R, = 1.17 min; MS [ESIpos]: m/z = 500 and 502 (M+H)"

'"H.NMR (400 MHz, CDCls): & = 3.954.15 (m, 2H), 4.514.62 (m, 1H), 5.33-5.48 (m, 2H), 7.34-
7.56 (m, 5H), 7.56-7.64 (m, 2H), 7.89 (d, 1H).

Example 7

5-(4-Chlorophenyl)-2-{[3-(2,6-difluorophenyl)-1,2,4-0xadiazol-5-yl]methyl } -4-[(25)-3,3,3-
20  trifluoro-2-hydroxypropyl]-2,4-dihydro-3H-1,2 4-triazol-3-one



15" H- NMR (400 MHz, DWVBSO-(16): 5 = 3.88 (s, 3H), 4.63 (d, 2H), 5.43 1H),
7.43-7.47 (VHQZ@HHM?Z%S 7.62 (m 1H) 7: 6167, 64 (m 1H, 7P§IIEP2@¥1/é'$ﬂ781_LI—|)
7.97-8.00 (m 1H). Exanple 112A Met hyl

5- (bronmonet hyl ) - 2' - chl or obi phenyl- 3- car boxyl ate Cl 2011/ 104322- 106

- PCT/ EP2011/ 052781 added at RT. The m xture vgs phen tFred at RT for 16
h. For work-up, the mxture was filtered thraojgh o ki esel guhr, the
filter cake was washed with ethyl acetat he filtrate was concentrated
under reduced pressure. The_re iduemaz/&rfﬂ\fi e chr omat ogr aphi cal Iy on
silica gel (nobile phase: dhexghe/ ét hyl tate 7:3). This gave 275 ny
5 conpund, whish were i mredi ately reacted
further. 1H NVR (400 M-1; 80 d6)'N8 = 3.89 ( , 4.86 (s, 211),
7.44-7.50 (m 3H), 7.58-7.64 (mg1ll), 7.80-7.8 1H), 7.90-7.92 (m

1H), 8.08-8.11 (m 1H). Exanple 113A and Exanpl e A Met hyl

5-brono-2' - chl or obi pheny1- 3-car boxyl ate 10 and net hy
2,2"-dichloro-1,1":3",1"-terphenyl-5'-carboxyl ate %nder argon, 60 ny
(0.05 mol ) of tetrakis(triphenyl phosphi ne)pall adi un(0) were added to 300
my (1.02 nuglopowty fﬁetﬁayﬂyre&rﬁmdidrrmm%mat@ E)dﬁm@leni 51)‘ rr(éi @XI3N@molh T the

m xture was heat e%rto 15 10C and 1.0 (%/I aqueous sadi um
car bonat e $8PRYYNGTORHEX Hyspve, after mmondfmezof&ﬁ &ﬁ&gﬁnfé% gnp of e tifle

di ssol ved icBmaodily. of di oxane, were added successively. The m xture was then
stirred at 110C for 1 h. For work up, the reaction mxture was allowed to
cool to RT and diluted w i acetate and 20 ml of water.

After pHasd¥5dMsthodAl: RE’ﬁé 13&1&%5‘6&%@@ a5 S0t ed two nore times with

in each case 20 ml of ethyl acetate. The conbi ned
'H-NMR (400 MHz, CDCL): & = 3.99 (dd, 1H), 4.08 (dd, 1H), 4.53-4.62 (m, 1H), 4.66 (d, 1H),

5.36-5.49 (m, 2H), 7.01-7.10 (mn, 2H), 7.44-7.54 (m, 3H), 7.58-7.64 (m, 2H).

Example 8

5-(4-Chlorophenyl)-2- {[3-(2,3-difluorophenyl)-1,2,4-oxadiazol-5-ylJmethy1}-4-[(25)-3,3,3~
10 trifluoro-2-hydroxypropyl]-2,4-dihydro-3H-1,2 4-triazol-3-one

Cl

Analogously to the preparation of the compound in Example 2, 50 mg (0.13 mmol) of the
compound from Example 7A gave, after a reaction time of 2 h, 47 mg (71% of theory) of the title

compound.
15 LC/MS [Method 4]: R, = 1.18 min; MS [ESIpos]: m/z = 502 (M+H)"

'H-NMR (400 MHz, CDCL): § = 4.03 (dd, 1H), 4.07-4.13 (m, 1H), 4.38 (d, 1H), 4.52-4.59 (m,
1H), 5.35-5.47 (m, 2H), 7.17-7.25 (m, 1H), 7.34 (q, 1H), 7.51 (d, 2H), 7.58 (d, 2H), 7.79 (t, 1H).



20 organicéﬁhases were dried over magnesiumsul fate, filtered and
concent r at SJORIUEL0432Yuced pressure. Thellesi due was separ BEEER291H032781
conponents by preparative HPLC [ Met hod 19]. This gave 142 ng (43% of

t heory) of ExamMe9 5. pr onp- 2' - chl or obi pheny1- 3- car boxyl ate (Exanpl e 113A)
and 166 ng (46% of theory) of nethyl

2, 2" -di chl at@-chickopnanvitd- 1o o2 Q,QE 8. .
reaction p?o(gu%g%?p%?léigtzgl gﬁ%%f%?ﬁ)&? %{Br [ .ydtp 21?)3 (go : ng)r?. 5 )rrr)lﬂﬁly 1]l\/B

[ ESI pos] : r11224-&?<a:§212101a‘i13d}IB;%IX-M-dIhYW%Mﬁiwsb%Dnel07- PCT/ EP2011/ 052781
Exampl e 114A: GC/MS [ Method 20]: 124 = 10.26 mn; MS [ESIpos]: mz = 356
and 358 (Mt Exanple 115A (5-Brono-2'-chl orobi phenyl-3 yfinmethanol 5 OH
170 ng (0.52 nol) of the conpound from Exanpl eqdl3A re di ssolved in 6 m
of THF, and 0.37 m (0.37 muoF) Fof a 1 M sol Ufion* t'hi um al um num

C- hen Btirred at RT for 1
h. For work-up, 4 ml of saturafed a i otassiumtartrate

sol uti on were added at RT,ls ‘ ure Ywas fxtracted with 15 m of
ethyl 10 acetate. The orga . N0

esiumsul fate, filtered

and concentrated under reduced pressure. This gg y7 ng (>100% of theory)

of the target conpound. LG/ M5 [Method 2]: R = m n. GC/ M5 [ Met hod
20]: R= 7.67 mn; M5 [ESIpos]: nmz = 296 and 298 . 15 Exanpl e 116A
(2,2"-Dichloro-1,11: 3", 1"-terphenyl-5' -yOnet hanol W®I12011/ 104322- 108

- PCT/ EP2011/ 052781

5  Analogously to the preparation of the compound in Example 2, 50 mg (0.13 mmol) of the
compound from Example 7A gave 50 mg (71% of theory) of the title compound.

LC/MS [Method 3): R, = 1.39 min; MS [ESIpos]: m/z = 534 (M+H)"

'H-NMR (400 MHz, CDCL): 8 = 4.01 (dd, 1H), 4.08 (dd, 1H), 4.47-4.51 (m, 1H), 4.52-4.61 (m,
1H), 5.36-5.47 (m, 2H), 7.50 (d, 2H), 7.59 (d, 2H), 7.63-7.69 (m, 2H), 7.76-7.87 (m, 21).

160  Example 10

5-(4-Chlorophenyl)-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-2-({3-[3-(trifluoromethyl)phenyl}-
1,2,4-0xadiazol-5-yl} methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one

Cl

Analogously to the preparation of the compound in Example 2, 50 mg (0.13 mmol) of the
15 compound from Example 7A gave, after a reaction time of 2 h, 44 mg (62% of theory) of the title

compound.

LC/MS [Method 4]: R, = 1.25 min; MS [ESIpos]: m/z = 534 (M+H)"



LC M5 [Method 2]: 124 = 2.63 mn. M5 [DCl]: mz = 346 (MtNEI 4)+. Exanpl e

117A 31- Brdﬁﬁ'%"ﬂfé%‘?%#onet hyl ) - 2- chl orobi enyl 5 177 myPCB/ER2ORHPF T8 bf
t he corrpound from Exanpl e 115A and 187 (0.71 muol ) of triphenyl phosphine
wer e di ssol HedMRr(4a0 MHZO\CDﬂHB: 8 ard52847, H’@ 6084]14@1!0[11)1) df37ddr Bbn4.524.58 (m,

Lot oo o ey ies SR 6 o TN el G 985 4000 Bby PRt Al Fhd @yslf M

filtrate vvaSste,riéBntrat ed under reduced pressure. The residue 10 was
purified chromatographically [Method 19]. This gave, in a purity of 79%

129 ny (GOOﬁ of tltl@ory) of the target conpound, which were inmediately
reacted fu M5 [ Method 4]: 12, = 1.41 mn. Exanple 118A

5' (Bromonet hyl )-2,2"-dichloro-1,11: 3", 1"-terphenyl 15 280 nmg (0.85 mmol)
of the &o rr;ﬁe(é@ldm;ﬂwnﬁ)e@ﬁ@me’, 3,1&/Dﬂum -2-hy@raxipegyBdal{ bfoinsfiuordnoetidxg)phenyl]-

preparatio W LT crude product was carried
out by chr gn%{ 8’&' ap y c’adlgh Froagr#bg?ﬁgmzﬁagg cycl ohexane/ et hyl

acetate 10:1). This gave 300 (76% of theory) of the target conpound. 20
GC/ M5 [ Method 20]: 124 = 10. %4 mn, MS [ESIpos]: in/z E 390, 392 and 394

O

PN

O
N__\H(\N\N
\N/O

Analogously to the preparation of the compound in Example 2, 50 mg (0.13 mmol) of the

(M WD 2011/104322- 109 FpgT/ EP2011/ 052781 HO £
F “

Cl

compound from Example 7A gave, after a reaction time of 2 h, 53 mg (73% of theory) of the title

10 compound.
LC/MS [Method 4]: R, = 1.27 min; MS [ESIpos): m/z = 550 (M+H)"

'H-NMR (400 MHz, CDCL): & = 4.04 (dd, 1H), 4.08-4.12 (m, 1H), 447 (d, 1H), 4.52-4.59 (m,
1H), 5.34-5.44 (m, 2H), 7.37 (d, 1H), 7.46-7.55 (m, 3H), 7.56-7.61 (m, 2H), 7.93 (s, 1H), 8.01 (d,
1H).

15 Example 12

5-(4-Chlorophenyl)-2-{[3-(2,3-dichlorophenyl)-1,2,4-oxadiazol-5-ylJmethyl} 4-[(25)-3,3,3-
trifluoro-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one

Cl Cl

\(\N
\
N=—



M5 [DCl]: nilz = 408, 410 and 412 (M-NH4) +. Exanpl e 119A

2- [ ( 3- Br onO¥QN1/1e4322 ony 1] - 5- (4- chl or ophény1) - 4- [ ( 2S) - 3, 3PET{ER2011LiF2G8D- hy
droxypropyl]-2,4- dihydro-3H1,2,4-triazol-3-one 5CI 360 ng (1.17 nmol) of
t he corrpour?dlal‘oecmiyEmﬂpl pemywetigerad thé seopared inrExk@plel 2,050 TROdAdpmal) @Che 94

war ¢ addea R TE! BEFLHIRALHAE iR Ry AT A 2 S BT bt B

chlori de wepmp«adlded and the m xture was stirred at 0OC for 1 h. For
work-up, 10 m of water were added and the m xture was 10 extracted tw ce
with in ea of. The i ani ¢ phases were
dried over(ﬂb %eéhgﬂrgLR lgkweredﬁsﬁéﬁ%oﬂﬂnﬁen ‘fr%[z:laeggﬁvI reduced
pressure. The crude product was purified by chromatography on silica gel
(robi | e5phéHe\iMRy(ed)Q)hﬁ{<zaﬂBOe,D hy+ 38odtiat B1)33.99-4108dm, 1H] M.26132s(ngd¥®, 3L (sny

27% of th t.hod, 3 R =133
e N6 [ Earpettt ity S UaEh FET RO sy s AT G A0
2-[(3- Brom)phenyl )sul fonyl] -5-(4-chl orophenyl)-4-[ (1E)- 3 3, 3 trifluoroprop-

1-en- 1- y1] Eadpledizhydro- 3H-1, 2, 4-tri azol - 3-one WO 2011/104322- 110
- PCT/ EP2011/ 052781 500 ng (1.63 rrrml) of the compound from Exarrpl e 5A wer e

di ssol ved i 449 m

car bonat e gn(é](%i n}(lﬁgfg@% mﬁ"iror% Y)(?I%’f%rﬁ%ﬁégdg?ﬂp tﬁu‘%ﬂ' re
added. The 1m4¢bedezwaS@1hﬁahﬁ)d2mdd@dror3eﬂEr,x-tifmbl201!&: For wor k- up, 10 rr1 of
wat er were added and the m xture was extracted twice with in each case 15

m 5 of ethyl acetate. The conbi ned organi c phases e dried over sodium
sulfate, filtered and conceptr.'Et ed under reduceqopres ure. The crude
product was purified by ch t ography on sil®ca gzl il e phase:

cycl ohexane/ et hyl acetate

3 501 -> 1:1). J\l’hrs gaveF285 ng (34% of
theory) of the target corrpound LC M5 | 1.31 mm WMS [ ESI pos]:
m z 508 and 510 (MtHF 18 8 = 6.72 (dq, 111),

6.89-6. 95 (m 111), 7.62-7 7. 67NF3 (m 311) 8.05-8.11 (m

2H), 8.14 (t, 1H). Exanple
5- (4- Chl or ophenyl) - 4-cycl opropyl- 2-( Xy 4-di hydro-3H 1, 2,4-tri
azol -3-one /N L HO

10 Cl

Analogously to the preparation of the compound in Example 2, 50 mg (0.13 mmol) of the
compound from Example 7A gave, after a reaction time of 20 h, 37 mg (52% of theory) of the title

compound.
LC/MS [Method 4}: R, = 1.25 min; MS [ESIpos}: m/z = 550 (M+H)"

15 'H-NMR (400 MHz, CDCly): & = 3.87 (dd, 1H), 4.02 (dd, 1H), 4.254.34 (m, 1H), 5.57 (s, 2H),
6.94 (d, 1H), 7.60-7.67 (m, 4H), 7.73-7.80 (m, 3H), 8.09 (dd, 1H).

Example 14

5-(5-Chlorothiophen-2-yl)-4-(2-fluorobenzyl)-2~( {5-[3-(trifluoromethyl)benzyl]-1,2,4-oxadiazol-3-
yl} methyl)-2,4-dihydro-3H-1,2 4-triazol-3-one



N C 15 7 a 37% strength sol ution of f or mal dehyde in water
added t o 15’5@ 2%14% 3% nmol ) of - 120 PCTEP2011/052781
5- (4-chl oropheny1) - 4-cycl opropyl-2, 4-di hydro-3H1, 2, 4-tri azol - 3-one

211),

stirred at RT for 20 h. The precipitated solid was f

suction and washed with water. Dryi ng under hi ghgvacsyup=dave 878 ng (62% of

t heory) of the target coRpoung ] : 8 =0.71-0.78

(m 211), 0.98-1.06 (m _2X\ 7.46 (d, 2H),

7.69 (d, 211). Exanple T2ZA N\(\'\{

2- (Chl oronet hyl ) - 5- ( 4- chIForopheny L‘yc\ opro , 4-di hydro-3H 1, 2,4-tria

zol -3-one WD 2011/ 104322PCT/ EP2011/ 05278N Cl 875 .29 Mol ) of the

conpound from Exanpl e 121A were suspend i ichl or onet hane, and a

drop of DMF and 288 p.1 (3.95 mml) of thionyl chl e added. The

m xture was stirred at RT for 3 h. For work-up, 5 m Mf s tlurated aqueous

sodi um bi carbonate 5 solution were added. The m xture was extracted once

with 10 m (pf ukyl Mool gani 2

wth 5 m Spiet Sl sy gICVEIS SRR or AR R Rt R A e

under redu@e:daﬂpompbcmpmte Dwgiencpddéd t ke @ eseldtien untie?9 himgh Gﬁdéummnglavevfses ng

(86% of thegr of tar . WLl 400

0 7 0. 80 (yrdiefe Dihshitit S8 TBRLT i 0gg mpet G PN RS MR a1 i =

(d, 2H) 5 7.073ry( BME2 A)ter 30 WB 20%iiide) 4@ 2% (013 2nmENCHT EE’ZGﬂnﬁd@BZ‘ﬂa&iEMpkﬂiﬁg&

Exanpl es:

5- (5- Chl or &eﬁfing&&ﬁ% AR the e Bas 1iTed 8bRA S8 B A PRoY AT YT (P SA8ER3nY) Pheny

| ki, 2, 4- ox adlki@zOkasSextrgckddnibtdatinjes 2idh-ifl ielyhcbage Sidt df dhyl-atdtataZkHe-cdmbined Srganic
phases were washed with in each case 5 ml of water and sodium chloride solution, filtered though

Extrelut and concentrated under reduced pressure. The residue was dissolved in 2 ml of DMF and
10 stirred in a microwave oven at 250°C for 15 min. After cooling, the solvent was removed under
reduced pressure on a rotary evaporator and the crude product was purified by chromatography

[Method 15]. This gave 25 mg (34% of theory) of the target compound as a dark-yellow resin.
LC/MS [Method 9]: R, = 4.28 min; MS [ESlpos]: m/z = 550 (M+H)"

'H.NMR (400 MHz, CDCL): & = 5.12 (s, 2H), 5.20 (s, 2H), 6.32 (d, 2H), 6.90 (d, 2H), 7.04-7.19
15 (m,3H), 7.22-7.34 (m, 1H), 7.43-7.55 (m, 2H), 7.55-7.62 (m, 2H).

Example 15

5-(5-Chlorothiophen-2-yl)-4-(2-fluorobenzyl)-2-( { 5-[ 2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-

y1}methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one
0
N
N\(\
7 |\ N
o
F cl



Under argon ngQéP 18 mmol ) of

benzotri az&VOP%l 22ris( pyr rol i di no) phb&phoni um hexaf | uoPGEWé}QﬁHP@"%re
added to a solution of 56 (0.15 mmol ) of [3-(5-chloro-2- thleny1?

(2- f | uor obe¥ipipgyusty. w@m@%ﬁtlﬁwﬁ dher ppmpopnd; in Example 14, §¢ prec € §3cmpe )pf the

[ preparati A (L7 2 fihe il (0.18
nol ) of hﬁﬁﬁgﬁﬁggprop;%gkﬁ§h§%1ﬁgﬂﬁégﬁg Rglb gﬁgaﬁﬁgm§%fter 20 m n of
stirring, 34 q&g (0.17 mmol ) of

N - hydr oxy-MS ESRqs]: et 586 it Hbenzenecar boxi mi dami de were added. The

m xture was then stirred at RT for 16 h. For work-up, 10 ml of water were
added and UHWRX(HGU RIHYBEDEY]: 5acs 86l (< Bﬁ?% Il (@8 9l PLROD (8358, 2643 of

ethyl acetate.” The conbi ned organi ¢ phases were washed wth in each case 10
m of wat er(maﬁH) a3t 2k @nl 1$0.07- 257 -eh(wr e 7681708 (om ,2H},|7L&3e7r5§’d(m, HED.LGPE-8.05
Extrel ut an centrated under reduced pressure. The 15 residue was

di ssol ved |n mM of DVF and stirred in a mcrowave oven at 250C for 15
mn. After cooling, the solvent was renoved under reduced pressure on a
rotary evafxamplrléand the crude product was chromat ographed on silica gel
(nmobi | e phase: cycl ohexane/ethyl acetate 4:1). This gave 60 ng (72% of

) AT A SN 5 5
5.15 (s, 2M})mett5d)424(lﬁ;uyd:@-ﬁﬂ}l,,z,e‘rnwoledpnezll), 6.93 (d, 211), 7.01-7.29 (m

311), 7.23-7.34 (m 111), 7.60-7.70 (m 211), 7.76-7.89 (m 211). Exanple 2
2-{[3-(2-Chl orobenzyl)-1, 2, 4- oxadi azol - 5-yl ] net hyl }

-di hydro-3H 1, 2,4-triazol -3 -one WD 2011/104322- }
Cl 50 ng (0.13 mmol ) of the compound from Examg§l e
of toluene, 51 ng (0.28 mol

' i rp afid 38 ng (0.28 nmol) of
S heated under reflux for

'CT/EP2011/052781
®xe dissolved in 2 m

A the m xture was extracted
twice with in each case 10 A\ of ethylph-dcCetate. The—gonbi ned organi ¢ phases
were washed once with 10 nf oF water and 10 ml of ﬁ%u rated sodi um chl ori de
solution, dried over sodiumsulfate, filtered and rat ed under
reducedﬂpressure The crude product was purified chromatographically
[ Met hod 19]. This gave 40 ng (59% of theory) of the target conpound. 10
LG/ M5 [ Met hﬂaﬁlo@busl)Rto mec]fcia{ﬁml—ii?ﬂ ;of Me toErgidquas in Brdmple 18140 pidHid) 13 ditol)MR tﬁ?OO
VHz, CDC13) 97 04 4.47-4.59 (m
1H), 4. 64 (°B’P1P°‘§1d Exasmlﬁ% avelk‘)mg él%gfzo E‘?OIYM fie ?&a@ﬁap'%@d (m 3H),
7.35-7.42 (m 1H), 7.46-7.51 (m 2H), 7.54-7.60 (m 2H). Exanple 3

MS [CIpos]: m/z = 550 (M+H)"

'H-NMR (400 MHz, CDCLy): & = 4.93 (s, 2H), 5.14 (s, 2H), 5.20 (s, 2H), 6.82 (d, 2H), 6.90 (d,
15 2H), 7.04-7.18 (m, 3H), 7.25-7.35 (m, 1H), 7.35-7.50 (m, 2H), 7.50-7.59 (m, 1H), 7.66-7.75 (m,
1H).

Example 17

5-(4-Chlorophenyl)-2-{[5-(2-chlorophenyl)-1,3,4-oxadiazol-2-yl]methyl} 4-[(25)-3,3,3-trifluoro-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one



155- (4- Chl or opheny 12 -{[3-(2- nethylbenzyl)-1,2,4-oxadiazol-5-y|]nethy|}
-4-1(29)- 3\@03_0@1/1& 322r 0- 2- 22 - PCT/EP2011/052781
hydr oxypr opyl] - 2, 4-di hydro-3H 1, 2, 4-triazol -3-one CI WD 2011/104322- 114
- PCT/ EP2011/ 052781 LC/ VB [Method 3]: R=1.38 nmin, MSHESIpos]: rn/z = 494

(M FL11)+ ' H-NMVR (400 Mz, CDCL3): 8 = 2.33 (5 893), (dd, 111),
4.01-4.08 (m 311), 4.44 (d, 111), 4.47-4.54 {{in, NE5- 23 (d, 111), 5.30
(d, 111), 7.13-7.22 (m 411), 55 d, 21-1). Exanple 4

55- (4- Chl or ophenyl) - 4-[ ( 25)
uor onet hyl ) benzyl ] -
1, 2, 4- oxadi azol - 5-yl | met hy{ INYy.dNo- 3FL1 2NA-triazol-3-one F F Cl
Anal ogously to the preparathd e conmpound i
mmol ) of the conmpound from Exanpl e 7A gave 24
title conpound. 10 LC/MS [Method 3]: R= 1.43 m nY [ ESI pos]: mz = 548
(MtH) + 11-1-NWR (400 MHz, CDC13): 8 = 3.99 (dd, 1H),*4.06 (dd, 111), 4.14
(s, 211), 4.45-4.57 (m 211), 5.23-5.34 (m 211), 7.41-7.60 (m 811).
Exampl e 5

roxypropyl]-2-({343-(trifl

149 (d, 211),
, 3- touﬁz\ -

85 mg (0.28 mmol) of the compound from Example 5A were dissolved in 5 ml of acetonitrile, and
180 mg (0.55 mmol) of cesium carbonate and 66 mg (0.29 mmol) of 2-(chloromethyl)-5-(2-chloro-
phenyl)-1,3,4-oxadiazole were added. The mixture was stirred at 80°C for 1 h. For work-up, the

5  mixture was cooled to RT, and 10 ml of water were added. The mixture was extracted twice with
in each case 15 ml of ethyl acetate. The combined organic phases were dried over sodium sulfate,
filtered and concentrated under reduced pressure. The crude product was purified |

chromatographically [Method 19]. This gave 66 mg (48% of theory) of the target compound.
LC/MS [Method 4]: R, = 1.12 min; MS [ESIpos]: m/z = 500 (M+H)"

10 'H-NMR (400 MHz, DMSO-d¢): & = 3.85 (dd, 1H), 4.01 (dd, 1H), 4.25-4.31 (m, 1H), 5.41-5.51
(m, 2H), 6.90 (d, 1H), 7.55-7.60 (m, 1H), 7.61-7.69 (m, 3H), 7.70-7.78 (m, 3H), 7.94 (dd, 1H).

Example 18

5-(4-Chlorophenyl)-2-{[5-(2-chlorophenyl)-1,3,4-thiadiazol-2-yl]methyl} 4-[(25)-3,3,3-trifluoro-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one

15 Cl

30 mg (0.10 mmol) of the compound from Example SA were dissolved in 3 ml of acetonitrile, and
48 mg (0.15 mmol) of cesium carbonate and 28 mg (0.10 mmol) of the compound from Example
86A were added. The mixture was stirred at 70°C for 8 h. For work-up, the mixture was cooled to
RT, diluted with 5ml of methanol and filtered. The filtrate was concentrated under reduced



5- (4- Chl or ophenyl) - {[3-(2-net hyl phenylg 1, 2, 4- oxadi azol - 5-yl ] net hyl |
-44(25) - 3, 3vO-01 M]c@@,‘!o 2. PCT/EP2011/052781
15hydroxypropy1] 2,4-di hydro-3H 1, 2, 4-triazol - 3- one WO 2011/ 104322-

115- PCT/ EP203r0 B2i7e cave Progud svay then putieedorhegsaatenripbivallyf [MdtkodciGipidimenve hl

Exanpl e 2 npound from Exanpl e 7A gave, after a
reaction tinﬁaof g% él,%’) @é)ar%%ﬁcﬁb !f“ﬁjoheory) of the title conpound. LC/ M5
[ Met hod 4] R=1.22 min; M5 [ESIpos]: mz = 480 (MH) 51H NWVR (400 MHz,

CDO): 8 = LAWS(Methed £): Rtszgsmmfms (FRIpcL 1Yz =41064#HN2 (m 1H), 4.50 (d,
114), 4. 56 (d, 111), 5.34-5.44 (m 214), 7.31 (d, 211), 7.36-7.42 (m 111),

7.47-7.53 (4p ) 4 i

5- (4-Chl oroprﬁé‘ﬁ%@ %Kﬂ%??z/{sg}dﬂ&l or(%]%e(rdl()i/’l }% 499&1 Oxa%il alg%ﬁ? ?R’e%?lﬁy?}ﬁs

- 4- (2Sp- 3,(®, B}, 6192 I(sy OHY-7253-7.59 (m, 1H), 7.59-7.67 (m, 3H), 7.72 (dd, 1H), 7.77 (d 2H), 8.14 (dd,

10hydr oxyp y1l] -2, 4-di hydro-3H 1, 2, 4-tri azol-3-one Cl Anal ogously to the

preparati o f the conpound in Exanple 2, 50 ng (0.13 mmol) of the conpound

from Exanpl e 7A gave, after a reaction tine of 20 h, 52 ng (79% of theory)

of the tit|Bxamphpund. 15 LC/MS [Method 4]: R =1.17 min; M5 [ESIpos]: mz
500 and 502 (M+H) 1H NVR (400 MHz, CDCl13): 8 = 3.95-4.15 (m 214)

g 1%]' 4762 (5% Cﬁ:%épjhe %i—g—;{%—ég%imlorgp%%%l)d_Y,E%ﬁlélraélaﬁ)?2&/@1@%11@4 [(ZS) %Q_, .64 (m

([ 3- (2, 6- ditfiflucos-0diyéoyiprepl] 12, #AdibyddB HA 4-Fiaybl} @tehy | } - 4- [(28) 3,3, 3-
20t ri fl uoro-2- hydroxypropyl] -2, 4-di hydro-3H-1, 2, 4-tri azol -3-one WO

2011/ 104322- 116 - PCT/ EP2011/ 052781

10 Cl

Analogously to the preparation of Example 18, 36 mg (0.12 mmol) of the compound from Example
5A were reacted with 38 mg (0.12 mmol) of the compound from Example 87A. This gave 33 mg
(48% of theory) of the target compound.

LC/MS [Method 4]: R, = 1.25 min; MS [ESIpos]: m/z = 550 and 552 (M+H)"

15 'H-NMR (400 MHz, DMSO-d¢): 8 = 3.85 (dd, 1H), 4.01 (dd, 1H), 4.25-4.35 (m, 1H), 5.56-5.66
(m, 2H), 6.94 (br. s, 1H), 7.57 (t, 1H), 7.64 (d, 2H), 7.78 (d, 2H), 7.90 (dd, 1H), 8.05 (dd, 1II).

Example 20

5-(4-Chlorophenyl)4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-2-( {5-[2-(trifluoromethyl)phenyl]-
1,3,4-thiadiazol-2-yl}methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one



Cl Anal ogously to the preparation of the conpound in Exanple g
mol ) of t EOSEMIMAE2 fr om Exanpl e 7A gal®d,- after a reactlBﬁTfEPrﬂ!lH? J8%,
46 nmg (70% of theory) of the title corrpound 5 LM [Method 4]: It = 1.13
mn; MS [ESIpos]: in/fz = 502 (MH) + ' H-Nl\/R(400|VHZ 13): 8 = 3.99 (dd,
1H), 4.08 (dd, 1H), 453462(r@:1H) 466(@ H) . -549(m2H)
7.01-7.10 (m 2H), 744754'(: 3H) 7589'{411 H'F Exanple 8

5- (4- Chl orophenyl) 2- {[3-(2,3 orop en - oxadi azol - 5-yl ] net hyl }
-4-1(29)-3, 3, 3-

10trifl uoro- 2- hydr oxypr opy
Anal ogously to the preparat
nmol ) of the conpound from E%¢a A gave,
47 ny (71% of theory) of the title conmpound.
mn; M5 [ESIpos]: mz = 502 (MrH) + WD 2011/1043
Exarrpl e 9
5- (4- Chl or ophenyl)-4-[(28)-3,3,3-trifluoro-2- hydroxypropyl] 2-({342-(triflu
or onet hypphenyl | -

1, 2, 4- oxadimmgeﬁ}yy&}hmirépﬁa)ien?om)ﬂinb};dB,O}B&hg . 2, rdmblj bEtrotonPoombfrorCExdmple

e 900U b B B b o CBUBOHA o RoSBIRL 8 T 13
E:Vth)e conp@emélof &S flindbdaadodpoun® = 1.39 mm MS [ESIpos]: mz = 534

5  LC/MS [Method 3]: R, = 1.33 min; MS [ESIpos]: m/z = 550 (M+H)"

'H-NMR (400 MHz, DMSO-d¢): & = 3.86 (dd, 1H), 4.02 (dd, 1H), 4.25-4.35 (m, 1H), 5.56-5.65
(m, 2H), 6.92 (br. s, 1H), 7.62-7.67 (m, 2H), 7.75-7.88 (m, 5H), 7.97-8.01 (m, 1H).

Example 21

5-(4-Chlorophenyl)-4-cyclopropyl-2-( {5-[3-(trifluoromethyl)phenyl]-4/-1,2,4-triazol-3-
10 yl}methyl)-2,4-dihydro-3H-1,2 4-triazol-3-one

o)
H N N—‘"A
T =
N N N
N/
F

100 mg (0.33 mmol) of the compound from Example 21A were dissolved in 1.6 ml of DMF, 109
mg {0.49 mmol) of 3-trifluoromethylbenzamidine hydrochloride were added and the mixture was
stirred in a microwave oven at 150°C for 45 min. After cooling, the reaction was concentrated
15 under reduced pressure on a rotary evaporator and the residue that remained was purified
chromatographically [Method 19]. This gave 70 mg (47% of theory) of the target compound as a

colorless solid.

LC/MS [Method 7]: R, = 2.33 min; MS [ESIpos]: m/z = 461 (M+H)"*



e OO S 2 07 L 2#5) 0 g ca oy Trbeaibidpshed ™
E- 0o Gt or e o0 r 2 8- § To. A3 Gor 3T, R 296105 o HDs5 2B 5 11

oronet hyl ) phgmds](d, 2H), 7.53 (t, 1H), 7.64 (d, 1H), 7.68 (d, 2H), 8.25 (d, 1H), 8.36 (s, 1H).

1, 2, 4- oxadi azol -5-y1} net hyl )-2, 4-di hydro-3H 1, 2, 4-tri azol - 3-one C

Anal ogously to the preparation of the conpound in Exanple 2, 50 ng (0.13
mol ) of té@Jﬂg—é@npound from Exanpl e 7A gave, after a reaction tine of 2
h, 44 mg (62% of theory) of the title conpound. LC/M5S [Method 4]: R=1 25

mn; NS [ESL@@lompmzym«%ﬁAop&w( W(Q'QHA&{oL@ﬂ@I%Benzﬂl}ﬂH:l&Q[ﬁﬁEﬁQll/ 052781
[1-1-NWR ( 4% QEC(§ (dd, 111), 4.08-4.14 (m 1H), 4.37 (d,
111), 4552 YRmsByhris- ilyméffs]s?%ﬁ%‘ﬂ(%ﬁnem 7.50 (d, 211), 7.56-7.61 (m
211), 7.63 (d, 111) 7.77 (d, 111), 8.26 (d, 111), 8.34 (s, 1FD. Exanpl e 11
55- (4- Chl orophenyl)-4-[(25)-3,3.3-trifluoro-2-hygdroxypropyl]-2-(1343-(trifl

uor oret hoxy) phenyl ] - ”
di hydqgo- 3 4,L£ﬁbzol 3-one Cl

1, 2, 4- oxadi azol - 5-y1} net hyl )

Anal ogously to the preparati one¥ the ¥ oun in anple 2, 50 ng (0.13
nmol ) of the conpound from Exanpl & ‘\ga¢ af Ne a reactlon time of 2 h,

53 ng (73% of theory) of tfhe/Nitle 10 ound. LC\MSJ Met hod 4] . 124= 1.27
mm MS [ESIpos]: mz = 550 fMAF11)+ 111- NWMR (400 z, \§PC13): 5 = 4.04 (dd
1H), 4.08-4.12 (m 1H), 4.47 (d, 111), 4.52-4.59 ( , 5.34-5.44 (m
211), 7.37 (d, 111), 7.46-7.55 (m 311), 7.56-7.61 ¥Ai211), 7.93 (s, 1H
8.01 (d, 111). 15 Exanple 12 Cl

Analogously to the preparation of the compound in Example 21, 100 mg (0.33 mmol) of the
compound from Example 21A gave 54 mg (35% of theory) of the title compound.

MS [ESlpos]: m/z =475 (M-+H)"

10 'H-NMR (400 MHz, CDCly): & = 0.70-0.80 (m, 2H), 0.96-1.06 (m, 2H), 2.92-3.03 (m, 1H), 4.30 (s,
2H), 5.15 (5, 2H), 7.30-7.40 (m, 2H), 7.40-7.51 (m, 3H), 7.61-7.71 (m, 3H), 10.80 (br. s, 1H).

Example 23

5-(4-Chlorophenyl)-4-cyclopropyl-2-( {5-[ 3-(trifluoromethyl)benzyl]-4H-1,2,4-triazol-3-
yl}methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one

15 Cl

Analogously to the preparation of the compound in Example 21, 75 mg (0.24 mmol) of the
compound from Example 21A gave 55 mg (48% of theory) of the title compound.

LC/MS [Method 5): R, = 2.42 min; MS [ESIpos]): m/z = 475 (M+H)"



5-(4- Chl h 3-(2, 3-dichl orophenyl) -1, 2, 4- oxadi azo| - 1
( Org@ 0 313 ! .l 6y) xadl 9g 1/0527s¥}

4-[(29) -3, Q 20 1 04322 PCT/'EP 01
trifluoro-2-hydroxypropyll-2,4-di hydro-3H1, 2,4-triazol -3-one
2011/ 104322H- HROORG1)0 8 > Dg70- QA?PaﬂHBQHML%ﬁ L. (phéHeré‘éér(Et(mothﬂ 1¢ e

conpound in Fﬁﬁﬁ . und from Exanpl e 7A
gacg, after & ea8$?§h7?? S%Egé’h, iﬂﬂgi?%ggggﬁGEﬂéory) of the title
conmpound. LC/MS [Method 4]: Rt = 1.26 mn; Ms [ESIpos]: mz = 534 and 536

( MrH) 5'Hmmmlvl4z CDC13): 8 = 3.86 (dd, 1H), 3.99-4.06 (m 1H),
4.26-4.32 (m 5.58 (s, 2H), 694(d 1H), 7.57 (t, 11-1), 7.65 (d,

21-1), 7.7 ./ &EE%, 3

5- (4- Chl or% er&%@hen’p ‘g%‘ﬁ%’m 5 (fz%llj%ékgmg y(jlr_i)ﬁigfllp@f[1 o%fj1 32' ”(‘1‘3&1119 %t riflu
or onet hdxy)@ﬂh’dmyﬂ}’ -1,2,4-triazol-3-one

1, 2, 4- oxadi azol -5-yl | net hyl ) -2, 4-di hydro-3H-1, 2, 4-tri azol - 3-one 10C
Analogously to the preparation of the compound 4n Exanple 2, 50 ng (0.13
nmol ) of the conpound from Exanpl e 7A gave, aft a rgaction tinme of 20 h,
37 ng (52% of theory) of the title cogpound. LAt@B hod 4]: R = 1.25
mn; M5 [ESIpos]: mz 550 (N%FD+ 15& =V~ N WMHz, CDCl13): 8 = 3.87
(dd, 11-1), 4.02 (dd, 11 1), 57 (s 21-1), 6.94 (d,
1H), 7.60-7.67 (m 41-1), 7Cl , 1H). Exanple 14
ftrifluoronethyDb

ey

' 2,4-triazol - 3-one

Cl

58 mg (0.24 mmol) of 2-(2,6-dichlorophenyl)ethaneimidamide hydrochloride were initially
charged in 1 ml of dry methanol, 66 pl (0.24 mmol) of a 25% strength methanolic sodium
methoxide solution were added and the mixture was stirred at RT for 1 h. 50 mg (0.16 mmol) of
10 the compound from Example 21A, dissolved in 0.6 ml of methanol, were then added. The reaction
was stirred at room temperature overnight. The precipitated colorless solid was filtered off with
suction, washed with a little methanol and dried under high vacuum. The solid was then suspended
in xylene and stirred under reflux for 4 h. After cooling, the mixture was concentrated under
reduced pressure and the residue was purified by chromatography [Method 19]. This gave 30 mg
15 {39% of theory) of the target compound as a colorless solid.

LC/MS [Method 5]: R, = 2.38 min; MS [ESIpos]: m/z = 476 (M+H)"

'H-NMR (400 MHz, CDCL,): 8 = 0.70-0.80 (m, 2H), 0.96-1.06 (m, 2H), 2.93-3.04 (m, 1H), 4.46 (s,
2H), 5.13 (s, 2H), 7.19 (t, 1H), 7.35 (d, 2H), 7.44 (d, 2H), 7.67 (d, 2H), 11.00 (br. s, 1H).

Example 25

20 5-(5-Chlorothiophen-2-yl)-4-(2-fluorobenzyl}-2-( {5-[3-(trifluoromethyl)phenyl|-4 H-1,2,4-triazol-
3-yl}methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one



Under argo 16 mmol ) of

benzotri aZSYQ%}ﬂg&@Q% ri s(pyrrolidino) ph{)zsjpihoni um hexaf | uoPSHﬁ})ﬁﬁa{?gF}%re
added to a solution of 29 ng (0.14 muol) of 3-
(trifluoronethyl)phenylacetic acid and 27 ill (0. 1¢
N, N-di i sopropylethylamne in 1.3 m 5 of dry DW. A 30 mn of stirring,
50 nmg (0.13 mmol) of the conpound from Exanpl eQ25ANwsd _added and the

m xture was stirred at RT for 18 h. 2 m of wajler wgre ten added, and the

husas.

m xture was extracted three tinmes w t i neac 5 m of ethyl acetate.
The conbi ned organi c phases werg masﬁédqfffﬂﬂin ch case 5 m of water and

sodi um chl ori de solution, fi . ouglh Extp t and concentrated under
reduced pressure. The resid di 8geived in 2 of DMF and 10 stirred
in a mcrowave oven at 250C 15 mn. After coofTni
removed under reduced pressufe on a rotary evapo
was purified by chromatogfaphy [ Method 15]. This ¢
of the target conpound as & dark-yellow resin. LC [Method 9]: Rt = 4.28
mn; M5 [ESlpos]: mz = 550 (M11)+ 1IHNWMR (400 MHz, CDC13): 8
= 5.12 (s, 2H), 5.20 (s, 211), 6.32 (d, 2H), 6.90 (d, 211), 7.04-7.19 15(m
311), 7.22-100 84 (0.06 mizbb)of thé.cdBpding Frod Bxagiple, 22 A. vode disfoRed M 1.@1) of XA Y B 15
5-(5-Ch|orothiophen-g-yl)-4-(2-fluorobenzyl)—Z-(%%AZ-(trifIuoro t hyl ) pheny
17-1, 2, 4- ox%d7 aeal 8f 3{irifinarcmyihylbenzengsamatirgdamidq hydrachiqridg spqre gddrdeind” s
2011/ 10432 Znixth2lwasPGiHeERR @ Wit Q338 dve AR hOGOUBE B0 trlin .t ARer ROSIRR! Blel 08104 wabe
conpound in Exanple 14, 50 (0.13 Mol ) of the conpound from Exanpl e 25A
gave 35 Sy cemsobased ppdsspguced prosaure jon| @ Telgfp SYAREmatosAtdEdieptssifluc yas purigisd
(MtH) + %h%}%gégﬁcwz@de%]@} Thi gave7ifp((§1% 2¥heors) 3Pthé Bargef Ehmpdind3s 4 d,
2H), 6.92 (d, SHF. T7 04-7.13 B(M o). 7. 13-7.20 (m im). 7.53-7 53" (m

1H), 7.68- FolpgesmgsipH) | 7.83-7.92 (m 1H), 7.96-8.05 (in, 1H). Exanple 16
5- (5- Chl or ot hi ophen-2-y1)-4-(2-fluorobenzyl)-2-(1542-(trifl uoronethyl)benzy
1T-1, 2, 4- oxggid@sy: Jvz ¥ 5hmiwyyt) - 2, 4-di hydro-3H-1, 2, 4-tri azol - 3-one

j , the solvent was
and the crude product
e 25 ng (34% of theory)

'H-NMR (400 MHz, CDClL): & = 5.14 (s, 2H), 5.34 (s, 2H), 6.85 (s, 1H), 6.95 (s, 1H), 7.04-7.16
10 (m, 3H), 7.28-7.37 (m, 1H), 7.50-7.60 (m, 1H), 7.61-7.70 (m, 1H), 8.20-8.30 (m, 1H), 8.35 (s, 1H),
12.00 (br. s, 1H).

Example 26

5-(5-Chlorothiophen-2-yl)}-4-(2-fluorobenzyl)-2-( {5-[ 2-(trifluoromethyl)benzyl]-4 H-1,2,4-triazol-3-
yl}methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one

15 Cl

Analogously to the preparation of the compound in Example 25, 75 mg (0.20 mmol) of the
compound from Example 22A gave 19 mg (18% of theory) of the title compound.



(0. 13AR{?L??‘9§$40¥H@3@%2§0533“’?? iﬁni Branpl 61954 gave 15 g ( 2Bbt ORI of

thetltle Cl pos] (Mre) + - NWR (400 MHz, CDCL3):
= 4.93 (EL‘E%%)[{M ﬁ“’fﬁ]%‘s 29 g‘ﬁéais(l@] g = 589 G4+ 2H) 6.90 (d, 152H),
704718(m3H) 725735(m1H) 735750(m2H) 7.50-7.59 (m 1H),
7.66-7.75 (‘PN 40(Em{£pbﬁciﬂ §=432(s, 2H 511 2H) 5.21 (s, 2H), 682 (d 1H), 6.90 (d,
5- (4- Chl or ophen % 5-(2-chl orop hen - oxadi azol - 3/ Ll thé iﬁ): [ (
25) -3, 3, 3- tlﬁﬂ’ﬁb 66ém= Wkﬂﬂ&i;ﬂrﬁdﬁyllrﬂ 27 H%Qﬂ»r?éi)swﬂéumt HhZd8
WO 2011/ 1043283+, 1€35 PCT/ EP2011/ 052781 CI 85 ng (0.28 mml) of the
conpound from ngarrp |l e 5A were dissolved in 5 mM of acetonitrile, and 180 ny
(0.55 Mol ) of cesium carbonate and 66 ng (0.29 mol ) of
2- (chl orfondixayple 2. (2. chl or opheny1) - 1, 3, 4 oxadi azol e were added. The
m xture was stirred at 80C for 1 h. For wor k-up, the 5 m xture was cool ed
to RT, and sl @Hlor@tfl'm}ﬁ@énef-yl}f\ﬂf(@ﬂﬁgg Tﬂ@{%%ﬁrﬁfu@ro\ﬁﬁﬁlyﬁﬁé&ﬁﬁﬁﬁq 2t4Mrﬁ§013'31-t h
in each case 15 acet at e. e conbi ned organi ¢ phases were dried
over sodi urflseatiyired- dlﬁlvq'ft)é*f%l:ﬂéﬁdﬁz@%@@ntrat ed under reduced pressure. The
crude product was purified chromatographically [Method 19] Thi s gave 66 ng
(48% of theory) of the target conpound. LC/ M | R =1.12 min; M
[ ESI pos]: nmlz = 500 (I\/H—I)+ 101H NWVR (400 MHz, : 8 = 3.85 (dd, 1H),
4.01 (dd, 1H), 4.25-4 .31 (m 1H), 5.41-5.51 (m 2 .90 (d, 1H),
7.55-7.60 (m 1H), 7.61-7.69 (m 3H), 7.70- i:7.94(dd, 1H) .

Exanpl e 18 , j?ﬁ (

Analogously to the preparation of the compound in Example 25, 75 mg (0.20 mmol) of the
10 compound from Example 22A gave 29 mg (27% of theory} of the title compound.

MS [ESIpos]: m/z = 549 (M+H)"

'H-NMR (400 MHz, CDCl): § = 4.15 (s, 2H), 5.11 (s, 2H), 5.22 (s, 2H), 6.84 (d, 1H), 6.91 (d,
1H), 7.03-7.15 (m, 3H), 7.25-7.34 (m, 1H), 7.44 (d, 1H), 7.48-7.53 (m, 2H), 7.58 (s, 1H), 11.10 (br.
s, 1H).

15  Example 28

Methyl 3-{[3-(4-chlorophenyl)-5-oxo-1-({5-{2-(trifluoromethyl}benzyl]-4H-1,2 4-triazol-3-y1} -
methyl}-1,5-dihydro-4H-1,2,4-triazol-4-ylJmethyl} benzenecarboxylate



5- (4- Chl or opheny /) [ 5-(2-chl orophenyl? 1, 3, 4-t hi adi azol - IJ th

- 4-[(2S) - 3,WOR01} 1043331 o- - 29 - PCT/E 2011/0 2781
hydr oxypr opy1] - 2, 4-di hydro-3H 1, 2, 4-tri azol -3-one 15CI 30 ng (0.10 mmol)
of the conmpound from Exanpl e 5A were dissolved in 3 rri ofdacetonitrile, and
48 mg (0.15 mmmol ) of cesium carbonate and 28 ng (P~ fl ) of the conpound
from Exanpl e 86A were added. The m xture was stirfy for 8 h. For
wor k-up, the m xture was cooled to RT, dilut Wi m of net hanol and
filtered. The filtrate was concentrated under|jredugéd WQ011/104322- 123
- PCT/ EP2011/ 052781 pressure and the.cr ud prpu.q pvas then purified

chromat ographi cal |y [ Met hoq: 19]. Thi 1 (22% of theory) of the
target conpound. LC/IVBL btthod 6] : : M5 [ESIpos]: nlz = 516

( M+H) "H NVR (400 MHzi—DR : ' , 4.01 (dd, 1H),
4.24-4.35 (m 111), 5. 56- 5. , 6.92 (s, N 7.53-7.59 (m 1H),
7.59-7.67 (m 311), 7.72 ( 14 (dd, 1H). Exanple
19 5-(4-Chl orophenyl) - 2-
([5-(2, 3-di chl orophenyl) -1, 3vZ=t hi adi azol - 2-yl ] met hyY1-4-[(25) -3, 3, 3-
trifluoro-2-hydroxypropyl]-2,4-dihydro-3H1, 2,4-triazol - 3-one 10C
Anal ogously to the preparation of Exanple 18, 36 ng (0.12 mmol) of the

conpound f rgMuigxqoRY emaN)WRF €2- [ze@qﬁ@ebﬁmylmpﬁ& hér{amiazanﬁmplﬁ dRfordrfi@e  were
conpound from Exanpl e 87A. This gg) (48% of t heory of the tar et

conpound.  L4ESRKEEG rvei Heloefagry meshpno 17iat1rw )} PSR o4 Stfeﬁﬂ"? methanglicy

SMZEH)4+ 3é5 (ﬂfétﬁﬂlﬂlafgséﬁgorgwe e a@@@n@ fe’ miStute WasSPirred tor 34 L. 754:1@(1) 1(8(11%101;-59 the
m -
5  compound from Example 16A were then added, and the mixture was stirred initially at RT for 16 h

and then under reflux for 5 h. The mixture was then directly purified chromatographically [Method
19]. This gave 67 mg (64% of theory) of the target compound as a colorless foam.

LC/MS [Method 5: R, = 2.59 min; MS [ESIpos]: m/z = 583 (M-+H)*

'H-NMR (400 MHz, CDCL): & = 3.88 (s, 3H), 4.31 (s, 2H), 5.00 (s, 2H), 5.25 (s, 2H), 7.29-7.44
10 (m, 8H), 7.49 (d, 1H), 7.58 (d, 1H), 7.90 (s, 1H), 7.95 (d, 1H).

Example 29

Methyl  3-{[3-(4-chlorophenyl)-1-{[5~(2,6-dichlorobenzyl)-4H-1,2,4-triazol-3-yl|methyl } -5-0xo-
1,5-dthydro4H-1,2 4-triazol4-yl Jmethyl } benzenecarboxylate

0
O—0

Cl N\

Cl

15  Analogously to the preparation of the compound in Example 28, 80 mg (0.19 mmol) of the
compound from Example 16A gave 67 mg (60% of theory) of the title compound.



(n, 211), Qﬁ?"""é%&“’?&dm’ 787 (U, 111597.64 (d 28, 7plnifhorfibdere:

7.90 (dd, 1 111). Exanple 2

5- (4-Chl or 1)+.4-[ (23] -3, ~tedifluoro-2-hydroxypropyl]-2-(1542-(triflu
or oret hyppﬁ\gﬁﬁ%ﬁ_}gs} m/L %g_)» ar?ﬂ S%S%Mtﬁ-i-ll)

1, 3, 4-thi adi azol - 2-yl | net hyl ) -2, 4-di hydro-3H 1, 2, 4-tri azol - 3-one WO

2011/ 104322H-NKIR (4ROMHERZDALY: 0 5Z7/B1(s, I6), 4dtals aiDus 04/ (st 2H), hed px 27 ap (o o f
Exanpl e 18,_ .33 0 npound from Exanpl e 5A were reacted
with 35 nrg"'(’%.”ljigJ ﬁ#&ﬁ%ﬁ@e%éﬁﬁagg%ﬁ rsoxﬁ)éxarrpl e 85A. This gave 16 ny
(27% of theory) of the target conpound. 5 LC/M5S [Method 3]: R = 1.33 mn;
M5 [ ESI pos]Exaiple 30 550 (M+11l)+ 'H N vIR (400 MHz, DVMsO-d5): 8 = 3.86 (dd,
111), 4.02 (dd, 1H), 4.25-4.35 (m 111), 5.56-5.65 (m 211), 6.92 (hr. s,

éH% " Z:hlgg r Zsﬁ@gqé%ghﬁﬁl}ﬁ%%%%@B?cé-g-rfl‘ydr%wpmpﬁ)- B Phih ot beiz AR € 21
{5[3- (triflyns-aiedlByidhanyl} 44hylico3 4 2 diteio]-3-3ne

10yl I met hyl ) -2, 4-di hydro-3H 1, 2, 4-triazol -3-one 100 ng (0.33 mml) of the
conmpound from Exanpl e 21A were dissolved in 1.6 m of , 109 ng (0. 49
mol ) of 3-trifluoromethyl benzam di ne hydrochl oride wer dded and the

m xture was stirred in a mcrowave oven at 1500 for After cooling,
the reaction was concentrated 15 under reduced|pressure dn a rotary
evaporator and the residue that renaiked N i, fied chromatographically
[ Method 19]. This gave 70 grgF (47% of h?gro?})s\of e target conpound as a
col orl ess solid. LC/I\/IS[I}_A% od 7], 1 2.38=M\n; M5 [ESIpos]: mz = 461
(MrH) + N

Cl

370 mg (0.97 mmol) of the compound from Example 18A were dissolved in 5 ml of DMF, 349 mg
(1.46 mmol) of 2-[2-(trifluoromethyl)phenyl]ethaneimidamide hydrochloride were added and the

10  mixture was stirred in a microwave oven at 200°C for 90 min. After cooling, the reaction was
diluted with 5 ml of methanol and directly purified chromatographically [Method 19]. This gave
170 mg (32% of theory) of the target compound.

LC/MS [Method 3]: R, = 1.24 min; MS [ESIpos]: nv/z = 547 (M+H)"

'"H-NMR (400 MHz, CDCl,): 3 = 3.87-4.00 (m, 2H), 4.21 (s, 2H), 4.56-4.62 (m, 1H), 5.03-5.21 (m,
15 2H), 5.70 (br. s, 1H), 7.31 (4, 1H), 7.38 (t, 1H), 7.44 (d, 2H), 7.49 (t, 1H), 7.59 (s, 2H), 7.67 (4,
1H), 11.48 (br. s, 1H).

Example 31

3-{[3-(4-Chlorophenyl)-5-oxo0-1-( {5-[2-(trifluoromethyl)benzyl]-4H-1,2 4-triazol-3-yl }methyl)-
1,5-dihydro-4H-1,2 4-triazol-4-ylJmethyl } benzenecarboxylic acid



WO 2011/104322- 125 -PCT/ EP2011/ 052781 | H- NVR (400 MHz, %23): 5 =
0.74-0.84 (WO 2010/1043289-1. 10 (m 2H), 2:483.06 (m 1H) S5PET/RR201PPH278Y 45
(d, 2H), 7.53 (t, 1H), 7.64 (d, 1H), 7.68 (d, 2H), 8.25 gd, 1H), 8.36 (s,
1H). Exanple 22 :

5- (4- Chl or ophenyl) - 4-cycl opropyl-2-({542-(trifluqrongt hyl) benzyl]-4H 1, 2, 4-
triazol-3- 5yl}nethyl)-2,4-di hydro-3H 1, 2, 4- tria 0 one® ¢l Anal ogously
to the preparation of t he conmpound in Exanpl 68 33 nmol ) of the
conpound fron1Exaane 21A gave 54 ng (35% of eor; of t he t|tIe conpound.
M5 [ ESlpos]: in/z 475 (MtH) + 10 FhNNR 400 , JCDC13): 5 = 0.70-0.80 (m
2H), 0.96-1.06 (m 2H) 2.92-3.03 ( . N4, 3INTs, 2H), 5. 15 (s, 2H)
7.30-7.40 (m 2H), 7.40-.p1 (m 3, 1y 7. 6%—1 71 (n1 3H), 10.80 (br. s,
1H). Exanple 23 F
5- (4- Chl or ophenyl) - 4- cycl opy-opt -2-@{543-(tr|f|,o OR
riazol-3- yl}nmethyl)-2,4-difhydry-3H1, 2, 4-tri azg

to the preparation of the anpd nd in Exanple 2 B
conpound from Exanpl e 21A gave 55 ng (48% of theory) if the title conmpound.
LCMS [Method 5]: R4 = 2.42 mn; M [ESIpos]: inlz =475 (N%FD+ WO

2011/ 104322- 126 - PCT/ EP2011/052781 'H NMR (400 MHz, CDC13): 8 = 0.70-0.79
(m 2H) O @nd 0 rhidy Shthe canp%andafr&m 14@ weﬁsﬂsﬂ;er(cﬁd 121 offbttholl & 225

7.38-7.51 (m , 1.62-7.
1(0.21 mmol) of 1 aqueous sodlum hydrox1de solutlon were added. The mixture was stirred at

t hypbenzyl 1-4H1, 2, 4-t
bne 15CI Anal ogously
ng (0.24 mmol ) of the

50°C for 4 h. After cooling to RT, the reaction was neutralized with 215 ul of 1 M hydrochloric
5 acid and concentrated under reduced pressure, and the residue was purified by chromatography

[Method 19]. This gave 37 mg (61% of theory) of the target compound as a colorless foam.
MS [ESIpos): m/z = 569 (M+H)"

'H.NMR (400 MHz, DMSO-dg): 5 = 4.04-4.35 (m, 2H), 4.90-5.25 (m, 4H), 7.25-7.38 (m, 1H),
7.38-7.54 (m, TH), 7.54-7.65 (m, 1H), 7.65-7.78 (m, 2H), 7.80 (d, 1H), 13.02 (br. s, 1H), 13.65-
10 13.93 (br. s, 1H).

Example 32

3-{[3-(4-Chlorophenyl)-1-{[5-(2,6-dichlorobenzyl)-4 H-1,2 4-triazol-3-yl]methyl }-5-0x0-1,5-
dihydro-4H-1,2,4-triazol4-ylJmethyl } benzenecarboxylic acid

OH

Cl

Cl

15  Analogously fo the preparation of the compound in Example 31, 60 mg (0.10 mmol) of the
compound from Example 29 gave 40 mg (68% of theory) of the title compound.



Exampl e 24 -(4- Iorophenyl) 4-cycl opyl- 2-
{[5-(2,6-di‘¥9|26'iyé%‘1~? 1)-4H 1,2, 4-triazod 3 ylimethyl} -2, §CT/EP2011/052781

5di hydr o- 3H- i az e ] 58 mg (0.24 mol ) of
2-(2,6-dicﬂﬂ%]§gﬁ§i 6tﬁg%éﬂﬁﬁhanide hydrochl ori de were initially charged
in1m of dry nmethanol, 66 gl (0.24 nmmol) of a 25% strength nethanolic
sodi um net HHlNI(ZiR (&00 MHzonmm-es)a@Id:em@mm '(IHGZIHIj, MISBISQSV@@ 481, 7.9294@(m I or
1 h. 50 ng ”ﬁ 3&g 21A, dissolved in
0.6 nl of r?é%hﬁHD 7%%%8 (Fhéﬂ)sé{&'&éﬂ Tﬂegzr(éuallﬁ)N&@ 15 5.y B8 (Bt S.r169m
tenperature overnight. The precipitated colorless solid was filtered off
wth suctiqnmgﬂﬁgﬂﬁd with a little nmethanol and dried under high vacuum
The solid was then suspended in xylene and stirred under reflux for 4 h.
After coolin the m xture was concentrated und reduced pressure and the
st due Swas- GUIPRET Y e ba Gpiy S (EeeBE DY ey peonghv e 3 41 5( 39%
of theory) tgfzol- k@nh@xﬁﬁ@bmﬂm&%}m@& -BafoRBQht €ss solid. LC M [ Met hod 5]
Rt = 2.38 mn; pos]: mz = 476 (MrH) 11-1-NWVR (400 MHz, CDC13):
0.70-0.80 (m 2H), 0.96-1.06 (m 2H), 2.93-3.04 (m 1H), 4.46 (s, 2H), 5 13
(s, 2H), 7.19 (t, 1H), 7.35 (d, 2H), 7.44 (d, @H), 7.67 (d, 21-1), 11.00
(br. s, 11-1). Exanple 25 205-(5- Chlg{othiophe -2lxé{&4-(2-fluorobenzyl)-24
{543 (trifluoromethyl)phenyl]-4k:1, 2,A-t - N

3-yl }net hyl) -2, 4- di hydr o- 3F+ﬂw§ -trd az@l - 3- %pe_ WO 2011/ 104322- 127
- PCT/ EP2011/ 052781 N\ _N

F Cl

42 mg (0.14 mmol) of the compound from Example 21A were dissolved in 1.2 ml of DMF, 40 mg
(0.15 mmol) of 2-methyl 2-[3-(trifluoromethyl)phenyl]propaneimidamide hydrochloride and 9 mg

10 {0.16 mmol) of sodium methoxide were added and the mixture was stirred in a microwave reactor
at 180°C for 2 h. After cooling to RT, the mixture was purified directly by preparative HPLC
[Method 19]. This gave 2 mg (3% of theory) of the target compound as a colorless foam.

LC/MS [Method 1]: R, = 2.06 min; MS [ESIpos]: m/z = 503 (M+H)*

'H-NMR (400 MHz, CDCly): 8 = 0.75-0.79 (m, 2H), 1.00-1.05 (m, 2H), 1.79 (s, 6H), 2.96-3.02 (m,
15 1H), 5.16 (s, 2H), 7.38-7.43 (q, 1H), 7.45 (d, 2H), 7.46-7.49 (m, 2H), 7.59 (s, 1H), 7.67 (d, 2H).

Example 34

5-(4-Chlorophenyl)-4-cyclopropyl-2-({5- 1 -(2-fluorophenyl)-1-methylethyl}-4 H-1,2, 4-triazol-3-
yl} methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one



100 ng (0.26 mmol ) of the conpound from Exanpl e 22A were dissolved in 1.0
m of DWVF, V@ 204118320 ol ) of 3-(triftl@ronet hyl)benzeneB&T BP0 HIZAM de
hydr ochl ori de were added and the m xture was stl rred in a mcrowave oven at
220C for 30 mn. After cooling, the reaction 5 concentrat ed under
reduced pressure on a rotary evaporator, and t e mue was purified
chromat ographically [ Met hod 19|]1 CThiﬁ of theory) of the
target conpound as a col orlf_aj_sl Tesi . xi* = 535 (MHH) +

1H NVR (400 MHz, CDC13): 8 = 2H), 6.85 (s, 111),
6.95 (s, 1H), 7.04-7.16 10(m 3¥1), 7.50-7.60 (m 1H),
7.61-7.70 (m 111), 8.20-8.3 2.00 (br. s, 1H).
Exanpl e 26
5- (5- Chl or ot hi ophen-2-y1)-4- uor obenzyl) - 2- ({ trifluoromet hypbenzyl
]-4H 1,2, 4-triazol -3- yl}nethyl)-2, 4-di hydro-3H 1, 2, 4-Glri azol - 3- one 15CI
WO 2011/ 104322 128 - PCT/ EP2011/ 052781 LG/ M5 [Method 5]: It 2.62 mn;

(s, 51a). 031 (20w of o gomains TomEXigbiss T (vert fpsotpdg 7 5D evﬁs“éaﬁ? "

ZO 2 ? 5 7. ( g 2 (nﬁ’@ Oﬁjlﬁmoﬂ 0BZ?-CZYHMopﬂnBﬂylPﬂ-ﬂa):thylﬁroﬂa&e?mﬁ&nﬁ%ycﬂr@hlorﬁe @8d (dmgld4) .
r. s,

5- (5- Chl or G‘Efﬂ?lbﬁﬁé?fil%nﬂ‘)%‘%“dfzw?ﬁa Fa9sh dhs pipessiqnr wasystirged; 4t 15870 At hpod8R 2y |
1-4H 1, 2, 4v¢dcliG @bs Bren ¥loufR Ut Yénhpldich 1 4 alinCof3bkrihe 2n 4 diklo@2 @R refer@ M 200°C.

The suspension was diluted with about 1 ml of methanol and filtered, and the filtrate was purified

by preparative HPLC [Method 19]. This gave 13 mg (15% of theory) of the title compound.
LC/MS [Method 5]: R, = 2.30 min; MS [ESIpos]: m/z =453 (M+H)"

'H-NMR (400 MHz, CDCL): & = 0.75 (m, 2H), 0.95 (m, 2H), 1.88 (s, 6H), 2.99 (m, 1H), 5.32 (s,
10 2H), 6.93-7.00 (m, 1H), 7.14-7.21 (m, 1H), 7.38-7.49 (m, 4H), 7.62-7.72 (m, 2H).

Example 35

5-(4-Chlorophenyl)<4-cyclopropyl-2-[(5- {2-[ 3-(trifluoromethyl)phenyl|ethyl } -4 H-1,2,4-triazol-3-
yl)methyl]-2,4-dihydro-3H-1,2,4-triazol-3-one

Cl

15 50 mg (0.16 mmol) of the compound from Example 21A were taken up in 1 ml of DMF, 62 mg
(0.24 mmol) of 3-[3-(trifluoromethyl)phenyl]propaneimidamide hydrochloride were added and the
mixture was stirred in a microwave oven at 180°C for 1 h. After cooling, the reaction mixture was
diluted with methanol and the solution was directly separated by preparative HPLC [Method 19].
This gave 11 mg (14% of theory) of the title compound.

20 LC/MS [Method 1]: R = 1.96 min; MS [ESIpos]: m/z = 489 (M+H)"*



Anal ogousl to the preparation of the co]r;éoound i n Exanpl e 25T 75 é
nmmol ) of th 017(91]:’69?% and from Exarrpl e 22 gave 29 mg (27% b€ ﬁ?@@?ﬁ? 23181the
t|tIe conpqund. &1 % 9 (M+11)+ 114-NMR (400 CDC13) :

= 4.15 (s, HDPHR &0 MP(ZSCD b)) = 972@ S(Isim 25 10.986].4n(ng, ¢ H).12.99 §m 613033 0%H)
7.03-7. 15( 4 :10-8.16%m 2 sﬁ é{% Y57 (4,46, 1740, 4ty 4% (4, 280) (M 214),
7 58(s. 1140 P1248 b?m I%4 R £p|e)28 NEL g 3- fa.2#)
{[3-(4-chl orophe g/l) 5 oxo- 1 ([542 (trlfluoronethypbenzylI-4H-1 2,4-triazol
-3-yll -  Example 36
met hyl )-1, 5-di hydro-4H1, 2, 4-tri azol - 4-yl ] net hyl | benzenecar boxyl ate WO
2011/ 104322 s 1 %&1&;! 185 -(2Ckhokdb By {4 b AREN -390 Imethy1} -2,4-
2[2-(trifl uoroma?rﬁ I wz_en |1 éﬁﬁgnglﬂ% dar% %eéﬂﬁyy%%brom de vv(e}];]gled?ésol ved in
1 m of 5dr3ﬂlh¥ét%é424wzoérﬁ of®. 27 nmol ) of a 25% strength nethanolic sodium
met hoxi de sol uti on were added and the m xture was stirred for 30 mn. 75 ng
(0.18 nmmol ) of the 5 conpound from Exanple 16A wepe then added, and the

m xture was stirred initially gFR{ for 16hand hen under reflux for 5 h.
@ ed ghro hi y [ Method 19].
0

The m xture was then directly
This gave 67 ng (64% of theory)
LG/ M5 [Method 5]: 121= 2.59 mi i, MS
(400 MHz, CDC13): 8 = 3.88 /70311)
211), 7.29-7.44 10(m 81

(d, 111). Exanple 29 Mt (1,23-
{[3-(4-chl orophenyl)-1- 1[5 (2, 6-di chl orobenzyl) - 4H 1}
1}-5-o0xo0- 1,5-dihydro-4H1, 2,4-triazol -4- yl]nethyl}benze

583 (M+11) + ' H NMR
. 211), _00 (s, 211), 5.25 (s,
49 (d, 1H" .58 (d, .90 (s, 111), 7.95

-triazol -3-yl]nethy
car boxyl at e

50 mg (0.16 mmol) of the compound from Example 21A were taken up in 1 ml of DMF, 52 mg
(0.24 mmol) of 2-(2-ethoxyphenyl)ethaneimidamide hydrochloride were added and the mixture
was stirred in a microwave oven at 200°C for 1 h. After cooling, the reaction was diluted with

10 about 1 ml of methanol and the solution was directly separated by preparative HPLC [Method 19].
This gave 21 mg (28% of theory) of the title compound.

LC/MS [Method 3]: R, = 1.14 min; MS [ESIpos]: m/z = 451 (M+H)"

'H-NMR (400 MHz, CDCly): 8 = 0.75-0.79 (m, 2H), 0.97-1.02 (m, 2H), 1.4 (¢, 3H), 2.97 (m, 1H),
4.09-4.14 (m, 4H), 5.10 (s, 2H), 6.91 (¢, 2H), 7.25 (t, 2H), 7.41 (2d, 2H), 7.67 (d, 2H).

15  Example 37

5-(4-Chlorophenyl)-4-cyclopropyl-2-{[5-(3-fluorobenzyl)-4H-1,2 4-triazol-3-ylJmethyl}-2,4-
dihydro-3H-1,2,4-triazol-3-one

A \N N=
N/

Cl

Analogously to the preparation of the compound in Example 36, 50 mg (0.16 mmol) of the
20 compound from Example 21A gave 11 mg (16% of theory) of the title compound.



C WD 2011/ 104322 130- PCT/ EP2011/ 052781, M8 [ESIpos]: nfz = 583 and 585
(MeH) + ' H NVR 035804923 | CDC13) 8 = 3.90!1%s, 3H), 4.49 (s, P@ﬁﬁ”@@@m&

ﬂb ’205'(?. g §E27’Iethesla tZQQFnll)m MS [2E8§11370s] s m425(M (- 88-8.00 (m 28,

55- (4- Chl orophenyl) 4-(3,3,3-trifluoro-2- hydroxypropyl) 2-({542-(trifluorom

et hyDbenzy liji-ir (400 MHz, CDCl §= 0.75- 079 (10, 2H0), 0,99-1.05 (m, 2H), 2.98 (m, 1H) 4.10,(5, 2H),
1,2,4-triazol - 3y1 1 met hy 4-di h - 3H J4-triazol’-3-one T

(0. 97 rmol3)15ds, $Hhe 686@0% 70 d#h IEJaaﬁﬁY éd,ilBIA e 63Q(ms,sdDv éd4 i(d 25D).n.670€d,
DMF, 349 ngif1.46 mol ) of 2[2-ftrifluoromethyl)phenyl]ethanei m dam de

hydr ochl oride were added and the 10 mixture was stirred in a m crowave oven
at 200C for 90 min. After cooling, the reaction was diluted with 5 m of
met hanols adikamiples}8 | y purified chromatographically [Method 19]. This gave
170 mg (32% of theory) of the target conmpound. LC/ M5 [Method 3]: R = 1.24

(m 2ty o 31 ploroef g elorf Ot 5 A S S B, O

1H), 7.31 dehydioHdH-1,2.438aqol-3-08¢4), 7.44 (d, 2H), 7.49 (t, 1H), 7.59 (s, 2H)

7.67 (d, 1H), 11.48 (br. s, 1H).
JL A

H,c—O

Cl

Analogously to the preparation of the compound in Example 36, 50 mg (0.16 mmol) of the
10 compound from Example 21A gave 11 mg (16% of theory) of the title compound.

LC/MS [Method 3]: R, = 1.09 min; MS [ESIpos]: m/z = 437 (M+H)".

Example 39

5-(4-Chlorophenyl)-4-cyclopropyl-2-{[5-(3-methylbenzyl)-4 H-1,2 4-triazol-3-ylJmethyl}-2,4-
dihydro-3H-1,2,4-triazol-3-one

O
Ao A
H,C H
Lﬁ‘\\(\"m—“
N/

15 Cl

Analogously to the preparation of the compound in Example 36, 50 mg (0.16 mmol) of the
compound from Example 21A gave 11 mg (16% of theory) of the title compound.

LC/MS [Method 3]: R, = 1.13 min; MS [ESIpos]: m/z = 421 (M-+H)"



Exanpl e 31 3- 7&5{% 664? Chl or ophenyl) - 5- oxo- 14

(5[ 2- (trif VOZEAAARY benzyl |- 4H 1, 2, 4- t HBbazol - 3- yl } net hy| PCT/EP2011/052781
1,5-di hydro-4H 1, 2, 4-triazol -4-yl ] met hyl } benzenecarboxylic acid WO

2011/ 104322H-NMR (4@ONHEFDIN) 52781079 (mgRHp .97 - @4am1 2Hpasl Xs, 3H), 2498-3clrfpound
from Exanpl r /S hh 1 1 1)
of 1 M aquelglL)l’éﬁ 03%@1 u%ﬁ%@ﬁﬁﬁﬁ%b‘g%ﬁbﬁ“ ’oﬁbmﬁgﬁg%ﬁ%dw’%%’]@ %)U?'épgééﬂfmn
stirred at 50C for 4 h. After cooling to RT, the reaction was neutralized
with 215 | |BxapipleldOM hydr ochl ori ¢ 5acid and concentrated under reduced
pressure, and the residue was purified by chromatography [ Method 19]. This

PRSt pos] | A - haldBaRa Nl ol R bt b B R Mo ARy 0L By 228
211), 4590-dhyd&-TiRl,24311)z01-3-086- 7. 38 (m 111), 7.38-7.54 (m 711),

7.54-7.65 (m 1H), 7.65-7.78 (m 211), 7.80 (d, 111), 13.02 (br. s, 111),
13.65- 1013.93 (br. s, 111). Exanple 32 3- {[3{{4-Cnhlorophenyl)-1-

{[5-(2, 6-di chl orobenzyl) - 4HAE23\4-tri azol - 3-yl Jjjret hy1}- 5- oxo- 1, 5-
di hydro-4H 1, 2, 4-tri azol - 4- @ hyl }Hbenzeneglgox acid
N N

\ \
N N N

Cl

Ci

Analogously to the preparation of the compound in Example 36, 50 mg (0.16 mmol) of the
compound from Example 21 A gave 22 mg (31% of theory) of the title compound.

LC/MS [Method 3]: R, = 1.13 min; MS [ESIpos]: m/z = 441 (M+H)*

10 'H-NMR (400 MIfz, CDCL): & = 0.74-0.79 (m, 2H), 0.99-1.04 (m, 2H), 2.98 (m, 1H), 4.25 (s, 2H),
5.14 (s, 2H), 7.21-7.23 (m, 2H), 7.30-7.32 (m, 1H), 7.38-7.40 (m, 1H), 7.4 (d, 2H), 7.67 (d, 2H).

Example 41

5-(4-Chlorophenyl)-4-cyclopropyl-2-{[5-(2-fluorobenzyl)-4H-1,2 ,4-triazol-3-ylJmethyl}-2,4-
dihydro-3H-1,2,4-triazol-3-one

F
N/

Analogously to the preparation of the compound in Example 36, 50 mg (0.16 mmol) of the
compound from Example 21A gave 11 mg (16% of theory) of the title compound.

LC/MS [Method 5]: R, = 2.07 min; MS [ESIpos]: m/z =425 (M+H)"



Cl VD 2011/104322. 132- PCT/ EP2011/ 052781, M5 [ESIpos]: in/g = ](1/
" H NVR (400"%11@%@@%6) 5 = 4.16-4. 4% 3(m 211) 4 85 5. §§T(E820!1 252781
7.24-7.40 (m_211) é 5745 19% (s, IH),
(d, 111), 15-M4R(H0 MEIZ Gly): & T8 HAe- 0, 2H), 0984105 BchinPobgn, 110,414 (s 7.

55- (4- Chl or. [ r mgihhyl ) phenyl | propan
-2-yl}-411 mgg%h%gygg% {6l éézfj?gi%ﬁQ%rzglf)?,l_ - ,4-triazol - 3-one
42 mg (0.14 nmmol) of the corrpound from Exarrple 21A were dissolved in 1.2 m
of DVF, 40Emgmple4ds mmpl) of 2-net hyl

2-[3-(trifluoromethyl)pheny]]propanei m dam de hydrochloride and 9 ng 10

(0.16 mol )s_afcriad) Héﬂ}lgﬁ%fs%'é%ch‘lﬁﬁl?enéﬂ}j@i@ﬂﬂmkm3%%%%11?%—4’\@5 stirred in a

m cr owave reactor at 1 . After coolin he m xture was
purified dimahoxyyenayl)-bidduduntiH b2 dieol-ierhod 19] This gave 2 nmg (3% of

t heory) of the target corrpound as a colorless foam LC/ M5 [Method 1]: R =
2.06 mn; M5 [ESIpos]: in/z 503 (MrH) + 111- NMR (400)@;]14, CDC13): 5 =
0.75-0.79 (m 211), 1.00-1.05 (m 211), 1.79 (s, 6HP2.96-3.02 (m 15111),
5.16 (s, 211), 7.38-7.43 (q, 1H), 7.45 (d, 2H), 7.46-7. 49 (m 211), 7.59
(s, 111), 7.67 (d, 211). Exanple 34

0O

cl L
H\(\F\{ N
\ —_
cl \N,N N

Cl

Analogously to the preparation of the compound in Example 36, 70 mg (0.18 mmol) of the
compound from Example 17A gave 36 mg (36% of theory) of the title compound.

LC/MS [Method 3]: R, = 1.30 min; MS [ESIpos]: m/z = 557 (M+H)"

10 'H-NMR (400 MHz, CDCL): § = 3.78 (s, 3H), 4.47 (s, 2H), 4.86 (s, 2H), 5.22 (s, 2H), 6.82 (d,
2H), 7.06 (d, 2H), 7.18 (t, 1H), 7.33-7.39 (m, 61).

Example 43

5-(4-Chlorophenyl)-2-{[5-(2,6-dichlorobenzyl)-4/7-1,2,4-triazol-3-yl|methy1} 4-[ (2R)-3,3,3-
trifluoro-2-hydroxypropyi]-2,4-dihydro-3H-1,2,4-triazol-3-one

Cl

15 Cl



5- (4- Chl or ophenyl) - 4-cycl opropyl-2- ({541- (2-f | uorophenyl) - 1- net hyl et hyl ] -
-1, 2, 4-tri a¥O12081/194B82%et hyl ) - 2, 4- di hydrol3H- 1, 2, 4-tri azol - BCEAP 2014052781
2011/ 104322- 133 - PCT/ EP2011/ 052781 Cl 60 ng (0 20 nmmol ) of the conpound
f r om ExanplémaRggusiye teethdi prerorabien of mhel camhpopfid BIVExamiel 36.37¢rgng( . 130mme)| of thé

2-(2-fluor I 17 0.31
nm()l) of sgglg m #)&0 o]%?l }éﬁ %Q@%ﬁe@&??e susé&ﬁgﬁghg\g/\g’gﬁg rred 2? (150C
for 8 h. The 5 reaction was then brought to conpletion by 45 mn of
stirring i ARCAMSi[Methad b R 24E8 orin; MS EINOs]: Tite= S¢6@EHE on was diluted with
about 1 m of nethanol and filtered, and the filtrate was purlfledb

ti I 0 t {

Conpound. L DER AMEE idbp T4i3 58, VRS 13 Bhohp: 150588 sbriptye ' ©
1H NVR (5400 H)WHz18 (@DED3).20 &, HHO7.75(d( 2H), 249 (d, QHRS. 58161, 228) , 1. 88 (s 6H) 2. 99
(m 1H), 5.32 (s, 102H), 6.93-7.00 (in, 1H), 7.14-7.21 (m 111), 7.38-7.49

(m 4H), 7E6”53§ é m 2H). Exanple 35
5-(4-Chl or ~4-cycl opropyl-2-[(5-{243-(trifluoronethyl)phenyl]ethyl}-
4H 1, 2, 4-triazol -3- yl)methyl]-2,4-di hydro-3H 1, 2,4-triazol-3-one C 15 50

ng (0. 16 mPe(d )Chidrogtieryl-4i(28)48,d, 3ftniﬂ1mrcE2amlrbwp2®&1]We(|{5}[i-aﬁﬁubmmethyi)binzyi] of
DVF, 62 tr fl henyl ] propanei t ni dam de
hydr ochl orl‘%pI%{grﬁé d%ié@ tﬁgﬁ?‘%d’lhﬁd X%C’Ellgrf“aéd in a mcrowave oven at

180C for 1 h. After cooling, the reactlon mxture was diluted w th nethanol
and the solution was directl y separated by preparative HPLC [ Met hod 19].
This gave 11 ng (14% of theor the title corrpound.FZO LC M5 [ Met hod 1]:
R4 = 1.96 min;, M5 [ESIpos]: rafz = 489 (l\/HrHr 011/}104322-

134- PCT/ EP2011/ 052781 )J\ .

Cl

10  Analogously to the preparation of the compound in Example 36, 70 mg (0.18 mmol) of the
compound from Example 20A gave 21 mg (21% of theory) of the title compound.

LC/MS [Method 5]: R, = 2.43 min; MS [ESIpos]: m/z = 547 (M+H)"

'H-NMR (400 MHz, CDCl;): 5 = 3.86-4.00 (m, 2H), 4.05 (s, 2H), 4.56-4.66 (m, 1H), 5.08 (d, 1H),
521 (d, 1H), 7.38-7.47 (m, 4H), 7.50-7.55 (m, 2H), 7.61 (d, 2H).

15 Example 45

5-(4-Chlorophenyl)4-[(2R)-3,3,3-trifluoro-2-hydroxypropyl]-2-[(5-{2-[3-(tri fluoromethyl)phenyl]-
ethyl}4H-1,2,4-triazol-3-yl)methyl]-2,4-dihydro-3H-1,2,4-triazol-3-one



1H NMVR (400 NHz : 5 = 0.71-0.81 ( 211) 0.98-1.06 ((1; zj

(m 111), @32"%1’6@43% oH), 3.10-3.16 (M°—211), 5.16 (s, BEHE P 952(781
211), 7.41- 7.48 (m 4H), 7 68 (d, 211). Exanple 36

5- (4- Chl or ophenyl) - 4-cycl opropyl- 2-1[ 5- ( 2- et hoxybenzy1l) - E+1,2,4-triazo|-3-
Almethyl} -2,4- dihydro-3H 1, 2,4-triazol-3-one gl 16 nmmol ) of the
conmpound fron1Exaane 21A were taken up in 1 n1dﬂ\ , 52gnmg (0.24 mol)
of 2-(2-ethoxyphenypet haneLni-dan de hy¢{och we added and the

m xture was stirred in a y a fo 1 h. After cooling, the
reaction was diluted with and the solution was
directly separated by prepar hi s gave 21 ng (28% of
theory) of the title %% pgund. LC/ M5 | 4 mn; M [ESIpos]:
mz = 451 (Mr1l) 1HN éo MHz, CDC13): 5 = 0.75 (m 2H), 0.97-1.02
(m 211), 1.44 (t, 31-1)F 2£97 (m 111), 4.09-4. 14 411), 5.10 (s, 211),
6.91 (t, 211), 7.25 (t, 211), 7.41 (2d, 211), 7.67 (d, 231). 15 Exanple 37
5- (4- Chl or ophenyl) - 4-cycl opropyl-2-1[ 5-(3-fl uorobenzyl)-413-1, 2, 4-tri azol -
-yl]lmethyl} -2,4- dihydro-3H1,2,4-triazol-3-one CI WD 2011/104322- 135

- PCT/ EP201 W@bg78ly to the preparation of the compound in Example 36, 70 mg (0.18 mmol) of the

compound from Example 20A gave 18 mg (17% of theory) of the title compound.

h;gw{ hod 1]
thod 3]: R

LC/MS [Method 5]: R, = 2.49 min; MS [ESIpos]: m/z = 561 (M+H)"

5 'H-NMR (400 MHz, CDCL;): & = 2.91-2.99 (m, 2H), 3.02-3.10 (m, 2H), 3.874.01 (m, 2H), 4.59-
4.69 (m, 1H), 5.09 (d, 1H), 5.25 (d, 1H), 7.32 (d, 1H), 7.38 (m, 1H), 7.41-7:49 (m, 2H), 7.44 (d,
2H), 7.63 (d, 2H).

Example 46

2-{[5-(2-Chlorobenzyl)-4H-1,2 4-triazol-3-ylJmethyl }-5-(4-chlorophenyl)-4-[(2R)-3,3,3-trifluoro-
10 2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one

Cl N\

Cl

Analogously to the preparation of the compound in Example 36, 70 mg (0.18 mmol) of the
compound from Example 20A gave 17 mg (18% of theory) of the title compound.

LC/MS [Method 5]: R, = 2.30 min; MS [ESIpos]: m/z = 513 (M+H)"

15 'H-NMR (400 MHz, CDCL): 8 = 3.83-3.97 (m, 2H), 4.04-4.16 (m, 2H), 4.59-4.70 (m, 1H), 5.03 (d,
1H), 5.14 (d, 1H), 7.19-7.25 (m, 3H), 7.36-7.40 (m, 111), 7.42 (d, 2H), 7.59 (d, 2H).



LG/ M5 [ Method 5 R=_2.16 mn; M [ESIpos rn/z = 425 (N@F + 11-1-NWR
(400 Mz, 123%‘1’1@3120 75-0.79 (m 2H):149-99-1. 05 (m 2H) PCIERZOLLQS2TRY
4.10 (s, 5.15 (s, 2H), 6.93 (m 1H), 7.00 (d, 1H), 7.07 (d, 1H)
7.23-7.30 E&ﬁ_ﬂhﬁﬂ 7.44 (d, 2H), 7.67 (d, 2H). 5 Exanple 38

5- (4- Chl or ophenyl) - 4-cycl opropyl- 2-

{[5-(2-net BC{Xm%i'@ﬁhéﬂyl)‘lﬁ'{%r@ Iﬂetﬁo&%'l%ﬁﬂ)l)'-ﬁiyl214ﬂﬁﬁmj3}yl]n%th B -4-[(2R)-3,3,3-

di hydro-3H 1,2, 4-tri azol one ousl he preparation of
the conpouraiyore-Ehudrprerasll-2zbdikyire-H4 6. Aringrol-3omet he 10 conpound from
Exanmpl e 21A gave 11 ng (16% of theory) of the title conpound. LC/ M5 [ Met hod
3]: =1.09 mn; M5 [ESIpos]: rn/fz = 437 (MFH . Exanple 39

5- (4-Chl orophenyl) - 4-cycl opropyl-2- [5 -(3-nethydenzyl)g4H 1,2, 4-triazol -
-yl ]lmethyl} -2,4- dihydro-3d=2, 2,4-triazol - 3-gne Analogously to the
preparation of the conpou @ arrple 36, 50l{ngy (¢.16 Mmol) of the

conpound from Exanple 21A (1 t ) of the title conpound.
LG M5 [Method 3]: R = 1.13 pos]\ rn/z 421 (MtH) + WO
L115NVR M—Iz, CDC13): 8 = 0.73-0.79

2011/ 104322- 136- PCT/ EP20143 ; (
(m 2H), 0.97-1.04 (m 2H),\C§_H$1 (s, Né 2.93-3y0R(m 1H), 4.07 (s, 2H),
5.13 (s, 2H), 7.04- 11(m 7.23 (m .43 (d, 2H), 7.67 (d,

2H) . Exanpl e 40
{[5-(2-Chl orobenzyl) - 4H—1,2,4 triazol-3-yl]nmethyll-

é4-ch|oropheny1)-4-cyc
| opropyl - 2, 4- 5di hydro-3H1, 2, 4-tri azol - 3-one Cl |

5  Analogously to the preparation of the compound in Example 36, 70 mg (0.18 mmol) of the
compound from Example 20A gave 16 mg (17% of theory) of the title compound.
LC/MS [Method 5]: R, = 2.25 min; MS [ESIpos]: m/z = 509 (M+H)"

'"H-NMR (400 MHz, CDCls): & = 3.86 (s, 3H), 3.83-3.99 (mn, 2H), 4.01 (5, 2H), 4.63-4.71 (m, 1H),
5.01 (d, 1H), 5.19 (d, 1H), 6.02 (d, 1H), 6.88-6.95 (m, 2H), 7.13-7.19 (m, 1H), 7.25-7.29 (m, 1H),
10 7.43(d, 2H), 7.61 (d, 2H), 11.03-11.15 (br. s, 1H).

Example 48

5-(4-Chlorophenyl)-2-{[5-(2-fluorobenzyl)-4H-1,2 4-triazol-3-ylJmethyl } -4-[(2R)-3,3,3-trifluoro-2-
hydroxypropyl]-2,4-dihydro-3/-1,2 4-triazol-3-one

Cl

15 Analogously to the preparation of the compound in Example 36, 100 mg (0.26 mmol) of the
compound from Example 20A gave 34 mg (26% of theory) of the title compound.

LC/MS [Method 57: R, = 2.24 min; MS [ESIpos]: m/z = 497 (M+H)"



Anal ogously to the preparatlon of the conmpound in Exanple 36, 50
nol ) of t%/% HEUA3E2 £ r om Exarrpl e 21A g‘f}ﬁe 22 ng (31% of ?ﬁ@@%’ﬁﬂ?&"%

title corrpqund LC/I\/B[I\/Etho : ; inlz 441
(M FH) + 10"HNMREIOAHz, Wls)cbcﬁ_@)”—s %@ @H)yaswm ((nn@mzﬂ;s 4§1 6o, S0 (6

22 2:98_Ggh, st ?Hrﬁz% J;_)b?br ¢, f’%ﬂﬁlii_{s‘an 157'&%9'?_‘)171% r%ﬁg'lrﬂ,lﬁﬂ?’%i 32

5- (4 ChI or(ﬁqbﬁéll)by'f’lé(l(drﬂ%clbw&bp%ﬂm {[5-(2- fI uorobenzyl) 4H1,2,4-triazol -
yl ] methyl11-2, 4- di hydro-3H 1, 2, 4-triazol-3-one 15CI Anal ogously to the
preparati oqugé ) corrpound in Exanple 36, 50 ng (0.16 nmmol) of the
conpound f le 21A gave 11 ng (16% of theory) of the title conpound.
LG M5 [Method 5]:12, = 2.07 min; M5 [ESIpos]: mz = 425 (MtH+ WO

2011/ 104322-{[3F7Chipabereph g i), Do 27edl- 3-5ﬂ]m¢ﬂwﬂ?}-éM}@hlwlelzl}enma[@)9)-3,8,3=*~riﬁuom-20. 79

2 4.14 (s, 2H), 5.14 (s, 2H),
(7m03 H)12 &%éméia?%)@@zﬁ&?%igﬁgﬁléﬂi}ax&%ﬁ (d, (2i|) ;?67 (d, (2i|) E)xarrpl e
42 5- (4- Chl or ophenyl) - 2-

{[5-(2, 6-dichlorobenzyl)-4H1, 2, 4-triazol - 3- yI]rrethyl}E4 (4-
5nmet hoxybenzyl) - 2, 4- di hydr o- 3H—1 2,4-triazol - Cl al ogously to the

£,

preparation of the conpoung Exarrpl e 36, 70|lIng (18 ) of the
conmpound from Exanpl e 17A e B6 (36% of eory) of the title conpound.
LG/ MS [Method 3]:12., = 1.39 : Ir\%} ; = 557 (M+H) +

N

N=

Cl

Analogously to the preparation of the compound in Example 36, 138 mg (0.36 mmol) of the
compound from Example 19A gave 35 mg (19% of theory) of the title compound.

10 LC/MS [Method 3]: R, = 1.20 min; MS [ESIpos]: m/z =513 and 515 (M+H)"

'H-NMR (400 MHz, CDCly): & = 3.89 (dd, 1H), 3.96 (dd, 1H), 4.07-4.18 (m, 2H), 4.58-4.69 (m,
1H), 5.05 + 5.16 (2d, 2H), 5.90 (br. s, 1H), 7.20-7.25 (m, 3H), 7.36-7.41 (m, 1H), 7.43 (d, 2H),
7.57-7.61 (m, 2H), 11.65 (br. s, 1H).

Example 50

15 5-(4-Chlorophenyl)-2-{[5-(2-fluorobenzyl)-4H-1,2,4-triazol-3-ylJmethyl} -4-[(25)-3,3,3-trifluoro-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one

cl



10|||-NNR 400 MHz, CDC13): 8 = 3.78 (s, 3H, 4.47 (s, 2H) s HL)
5.22 (s, OHIEI4BE 21 7.06 (d, 211427 18 (t, 1H), §TﬁEI§"Q H’éﬂé
Exanpl e 43

5- (4- Chl or d}RIeEgusy. to_ the prqppragony o Hiegrosparid, . Bampler36 124 img ). 33mpmopneft thy 1) -
4-1(2R) -3, %oﬁ’i ound from Example 19A gave 37 mg (23% of theoryzlof the title com ound.

trifluoro-2- hydroxypropylp ZFdl hydgo 3H1,2 triazol-3-one WO

2011/ 104322- 138 - PCT/ EP2011/ 052781 Anal ogousl % to the preparation of the
conmpound i #%M@Oéé Ryp 114§ mim M (Hiess): miz =¢Re¢tbound from Exanpl e 20A
gave 21 ng (21% of theory) of the title conpound. LG/ MS [Method 3]: R =
1.23 mn; My neRl (e ﬂAHz”tEcr) 56483@W&d) ’IHl 3.97(dd 11%13 ésh"‘d&&@@ Wid4 .4,

8 386399(m211 6445 111)7, 5.07 (
5111) 5. 18H(),d5 041411)6(211,22@) 86 (b11s1)H) 7035' 3(1dm,é2m9)7437(d42Hlds92m)2H),7115§ (bxd
211). Exanp

5-(4- Chl orobﬁ{nyl) 4-[(2R) -3, 3, 3-trifluoro-2-hydroxypropyl]-2-({5-[3-(trifl
uor orret hyl ) benzyl ] -

4H 1, 2, 4- t Bxample $3- y1} net hyl ) - 2, 4-di hydro-3H-1, 2, 4-tri azol-3-one C 10
Anal ogously to the preparation of the conmpound in Exanple 36, 70 ng (0.18

mol ) of t f the
ft1 & compadid MERRE %4‘3(?a@%?ﬂéﬁ%%%l’%%%“%&é%ﬁégﬁ%3‘?ﬁf’%@f‘53 547
(MH) + | H MifRofad by drbieypr@RUL3Y-dihgire=38- 1g84-¢tia@@-3ome 211), 4.05 (s, 211),
4.56-4.66 (m 1H), 5.08 (d, 1H), 5.21 (d, 1H), 7.38-7. 47(m 411),
7.50-7.55 (m 211), 7.61 (d, 211). 15 Exanple 45

5- (4- Chl or ophenyl)-4-[(2R)-3,3,3-trifluoro-2- hyql.r@xypr plyl] 2-[(5-{243-(tri
fl uor onet hyl ) phenyl k et hyl

}
-4H 1, 2, 4-triazol - 3- yI)rret zb|d| hydr o- 3 J{Z -tri &zol - 3-one

T/\

10 Cl

Analogously to the preparation of the compound in Example 36, 106 mg (0.28 mmol) of the
compound from Example 19A gave 49 mg (32% of theory) of the title compound.

LC/MS [Method 4]: R, = 1.08 min; MS [ESIpos]: m/z = 547 and 549 (M+H)"

'"H-NMR (400 MHz, CDCL): § = 3.88 (dd, 1H), 3.96 (dd, 1H), 4.34-4.46 (m, 2H), 4.57-4.67 (m,
15 1H), 5.03-5.22 (m, 2H), 7.16-7.23 (m, 1H), 7.35 (d, 2H), 7.44 (d, 2H), 7.60 (d, 2H).

Example 52

5-(4-Chlorophenyl)-4-{(25)-3,3,3-trifluoro-2-hydroxypropyl]-2-({5-[ 3-(trifluoromethoxy)benzyl]-
4H-1,2 4-triazol-3-yl } methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one



WO 2011/104322- 139 -PCT/EP2011/052781 C_ Anal ogously to the preparation
of the con®¥O@1VH4E2Hmle 36, 70 ng (0.8 -mvl) of the coﬁﬁ@ﬂﬁ@oﬁVgﬁ$31
Exanpl e 20A gave 18 ngy (17% of _theory) of the title conmpound. LC/ MS [ Met hod
5]: RE = 2.49 nin; M5 [ESIpbs] in/z = 561 (MtH)+ 51H NVR (400 MHz, CDCL3):
5 =2.91-2.99 (m 214), 3.p2-3.10 (m 214), 3.87-4.01 (m 214), 4.59- 4.69
(m 114), 5.09 (d, 1H), 5.25 (d, 114), 7.32 (d, 1H), #38 (m 114),
7.41-7.49 (m 2H), 7.44 (d, 2, 7.63 (d, 2H)., Bxgnpl
24[ 5- (2- Chl or obenzyl) -4H 1,274 tri azol - 3-yl ] ngt hyl 4- chl or ophenyl)-4-[(
opyl] - 2, 4- di hydr o- H 1,2, 4-triazol - 3- one

C Anal ogously to the prepd
(0.18 mmol) of the conmpound Frd e 20A
the title conmpound. LC/ M5 [ Met hod = 2.0 g n;, M5 [ESIpos]: infz = 513

(MtH) + WD 2011/104322- 140 _PCT/ EPA¥11/ 052781 f.‘Q e 47
5- (4- Chl or ophenyl) - 2- {[ 5- ( 2- met hoxybenzyl)-4H 1 priazol -3-yl ] nethyl}-4-

3 3H1,2,4-triazol -3-one
Cl

[(2R)-3,3,3- trifluoro-2-hydroxypropyl]-2,4-dih

Analogously to the preparation of the compound in Example 36, 120 mg (0.32 mmol) of the
compound from Example 19A gave 83 mg (47% of theory) of the title compound.

LC/MS [Method 2]: R, = 2.39 min; MS [ESIpos]: m/z = 563 (M+H)"

5 'H-NMR (400 MHz, CDCL): § = 3.86-3.96 (m, 2H), 3.95-4.05 (m, 2H), 4.57-4.67 (m, 1H), 5.04-
5.24 (m, 2H), 7.09-7.17 (m, 3H), 7.30-7.36 (m, 1H), 7.45 (d, 2H), 7.60 (d, 2H).

Example 53

5-(4-Chlorophenyl)-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-2-( {5-[2-(triflucromethyl)benzyl]-
4H-1,2,4-triazol-3-yl }methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one

)?\HO
Hﬁ“Y/fNEN N
\ _
F \N,N N
FF

1190 mg (3.13 mmol) of the compound from Example 19A were reacted analogously to the

Cl

10

preparation of the compound in Example 36. For work-up, the reaction mixture was diluted with
25 ml of water and extracted twice with in each case 25 ml of ethyl acetate. The combined organic
phases were dried over sodium sulfate, filtered and concentrated under reduced pressure. The
15  crude product was purified chromatographically [Method 19]. This gave 932 mg (54% of theory)

of the title compound.

LC/MS [Method 4]: R, = 1.08 min; MS [ESIpos]: m/z = 547 (M+H)"



5 Anal o ously to the preparation of the conpound in ExanEI e 36, 70 nP
(0 18 mml) GX H&4E8pound from Exanpl e1%20A gave 16 ng (1¥ J@P%%W)* of
the title conpound. LC/I\/B%I\/Ethod@}B% R=2.25mn; M5 [ESIpos]: mz = 509
(Mh11) + rﬁ@ (400NN z( GDOL N 3. Epe8Ym, BD=431462((s, 213»5})564@85@3 b om

2H), 4.01 (s, 4.7 .

1H). 6. 88- 1985(%}1) szi@(b %%)( 7 2{3‘3%111, %%7(3? 2%21@’24 (i @f?ﬁ”l '7')687@4%?
211), 7.61 1(1(39(12181)11{)11 03-11.15 (br. s, 111). Exanple 48

5- (4-Chl orophenyl) - 2-{[5-(2-fluorobenzyl)-4H1, 2,4-triazol -3-yl] nethyl}-4-[
(2R) -3, 3, 3 ro- 2- hydroxypropyl]-2,4-di hydro-3H1, 2, 4-triazol - 3-one
Cl 15 Ana 'forahm et o the preparation of the conpound in Exarrpl e 36, 100 ngy
(0. 26 rrm)l) of the compound from Exanpl e 20A gave 34 ny (26% of theory) of
the titlse M@ﬂm@bhm@ MY SHREshloophSiy])-4REL, 2,42ﬂam1-3ry1]mshflES+[ﬁ’6§]3;3,3Fttiﬂufr0-4297

( MtH) + 1/ 052781 1H NVR (400 MHz, CDC13): 8 =
3. 83-3. 98 ﬁ\%%%}‘%ﬁ%z d‘ﬁf}%%3?qi%|:%9&? -4.71 (m 1H), 5.02 (d, 1H), 5.15
(d, 1H), 6.00 (br. s, 7.02-7.12 (m 2H), 7.15-7.21 (m 1H), 7.22-7.30
(m 1H), 7.42 (d, 2H, 60 (d, 2H), 11.87 (br. s, 11F). Exanple 49

52- ([ 5- (2- Chl or obenzy1) - 4H-1 2,4-triazol - 3- yld)nﬁpb,yl R 4- chl or opheny1) - 4-

[(2.3)-3,3,3-trifluoro-2- hydroxypropyl] 2, 4 i hydfo-3M8:1, 2, 4-tri azol - 3-one
Cl Anal ogously to the preparati@n of; the co nd i n Exanple 36, 138 ngy

(0.36 mol ) of the conpound frpom Exa| gaM& 35 ng (19% of theory) of
the tide conpound. (

1200 mg (3.16 mmol) of the compound from 19A were taken up in 15 ml of DMF, 906 mg (4.74

minol} of 2-chlorobenzenecarboximidamide hydrochloride were added and the mixture was stirred
10 in a microwave oven at 220°C for 1 h. After cooling, 20 ml of 1 N hydrochloric acid were added

and the mixture was extracted twice with in each case 25 ml of ethyl acetate. The combined

organic phases were dried over sodium sulfate, filtered and concentrated under reduced pressure.

Further purification was carried out by chromatography on silica gel (mobile phase:

cyclohexane/ethyl acetate 2:1, then 1:1). This gave 395 mg (80% of theory) of the title compound
15  of a purity of 80%.

LC/MS [Method 4]: R; = 1.02 min; MS [ESIpos]: m/z = 499 and 501 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 3.85 (dd, 1H), 4.00 (dd, 1H), 4.25-4.37 (m, 1H), 5.00-5.30
(m, 2H), 6.92 (d, 1H), 7.40-7.67 (m, 5H), 7.71-7.81 (m, 3H), 14.27 (br. s, 1H).

Example 55

20  Methyl (3-{[3-(4-chlorophenyl)-5-0x04-(3,3,3-trifluoro-2-hydroxypropyl)4,5-dihydro-1H-1,2,4-
triazol-1-yllmethyl}-5-[2-(trifluoromethyl)benzyl]-1H-1,2,4-triazol- 1 -yl)acetate
and
methyl (5-{[3-(4-chlorophenyl)-5-ox0-4-(3,3,3-trifluoro-2-hydroxypropyl)-4,5-dihydro-1H-1,2,4-
triazol-1-yl]methyl}-3-[2-(trifluoromethyl)benzyl]-1H-1,2,4-triazol-1-yl)acetate

25  (mixture of regioisomers)



10 LC/NB[I\/Ethod?% :120 mn; M5 [ESIpos]: mz = 513_and 515@5 52
TR NVR (400VHPIVEMBIR) . 8 = 3.89 (dd, 119 3.96 (dd, 1H) PEIEEZAINES5ZT
2H), 4.58-4.69 (m H), 5.05 + 5,16 (2d, 2H), 5.90 (br. s, 1H), 7.20-7.25
(m 3H), 7.36-7.41 (m 1H), 7.43 (d, 2H), 7.57-7.61 m 2H), 11.65 (br. s,
1H). Exanple 50 ') HO

155- (4- Chl or ophenyl) - 2-{[ 5- (2-fl uorobenzyl) {{4H 1,12, 4-tr i azol - 3-yl ] net hyl |
-442S)-3,3,3-trifluoro-2- hydroxypropy di dro-3H 1, 2,4-triazol - 3-one
WO 2011/ 104322- 142 Pg,T/FEP2011/ OEP\NBZJA\\I ogdusly to the preparation of

t he conmpound i n Exanpl 36, 124 /¥ .33 =

19A gave 37 mg (23% of Tk of Mb&l title compound. LC/ MBngMethod 3]: Rt

1.16 nin; I\/B [ ESI pos] : = 497 ( MkH) + -NMR (400 MHz, CDC13): 8
3.98-4,08 (m
1H), -7.31 (

3.89 (dd, 1H), 3.97 (dd 4.61-4.70 (m 51H), 5.04
+ 5.16 (2d, 2H), 5.86 (brY , 7.43 (d, 2H), 7.59
(d 2H), 11.65 (br. s, 1H). anpl ef51 |

5- (4-Chl orophenyl) 2-{[5-(2, 6-di chlgﬂobenzyl) 4H 1, 8,4-tri azol -3-yl ] nmethyll
-4-1(29)-3, 3, 3-
trifluoro-2- hydroxypropyl] 2, 4- di hydr o- 3H-1 2,4-triazol £3-one 10C
Anal ogously to the preparation of the corrpound |rp.|dExarrp eg36, 106 ng (0.28
mol ) of the conpound from Exanpl e 19A gave 490ng t heory) of t he
title conpound. LC/MS [Method 4]: R = 1.08 m)laws [[ESIpds]: mz = 547 and
549 (MrH) + "H NWVR (400 MHz, CDC13): , 114 3.96 (dd, 114
4.34-4.46 (m 2H), 4.57- 4F67F(m 151F)5= 03-\5 22 (m 2H), 7.16-7.23 (m
1H), 7.35 (d, 2H), 7.44 ¢ ( anpl e 52

/
O
H, Cl

~—

O
|
C

350 mg (0.57 mmol) of the compound from Example 30 were dissolved in 9 ml of DMF, and 27
mg (0.68 mmol) of sodium hydride (60% in paraffin} were added. The mixture was stirred at RT
for 10 min. 68 mg (0.63 mmol} of methyl chloroacetate were then added, and the mixture was
5  stirred at 40°C for 30 min. For work-up, 10 ml of water were added, and the mixture was extracted
twice with in each case 15 ml of ethyl acetate. The combined organic phases were dried over
sodium sulfate, filtered and concentrated under reduced pressure. The crude product was purified
chromatographically [Method 19]; it was not possible to separate the regioisomers during the
purification. This gave 310 mg (88% of theory) of a mixture of the regioisomeric title compounds

10 which was reacted further as such (see Examples 58 and 59).

LC/MS [Method 5]: R, = 2.52 min; MS [ESIpos]: m/z = 619 (M+H)' and R; = 2.60 min; MS
[ESIpos]: m/z = 619 (M+H)".

Example 56 and Example 57

Methyl [5-(2-chlorophenyl)-3-({3-(4-chlorophenyl)-5-0x0-4-[(25)-3,3,3-trifluoro-2-

15  hydroxypropyl]4,5-dihydro-1H-1,2,4-triazol-1-yl}methyl)-15-1,2,4-triazol-1-yl]acetate
(regioisomer I)
and

methyl [3-(2-chlorophenyl}-5-( {3-(4-chlorophenyl)-5-ox0-4-[(25)-3,3,3-trifluoro-2-



grgﬁEfﬂgg;) hen¥ iwﬂzi(ZS) 3,3, 3- tr|fluoro 2 hydroxypropyl%CTﬂﬁggﬁﬁﬂ %g{flu
4H 1, 2, 4-tri azol - Ineth ydro- 3 4-triazol -3-one WO

2011/ 10432213dr2wr°w ﬂ%ﬁlﬁﬁs‘%@azwl-ﬂhﬁqt%b%lﬁ 4igiazohd-yhlaesids at i on of

t he conpougggbgvgéqule 36, 120 ng (0.32 mml) of the conpound from Exanpl e
19A gave 8 (47% of theory) of the title conmpound. LC/MS [Method 2]: R =
2.39 mn; M [ESIpos] m z 563 (MrHr 5' 14-NVR (400 MHz, CDC13): 8 =
3.86-3.96 (m 2H), 3.95-4.05 (m 2H), 4.57-4.67 (mF1H), 5.04- 5.24 (m
211), 7.09-7.17 (m 3H), 7.30-7.36 (m lH)o "5 EH) 7.60 (d, 211).
Exanpl e 53

5- (4- Chl or opheny1)-4-[(2S1- 313, 3-trif uor -h roxypropyl]-2-({542-(trif|u

or onet hyl ) benzyl ] - \(\ N
-2./4- d\hydrdq 1, 2, 4-triazol -3-one 10CI

4H 1, 2, 4-tri azol - 3-y1}
1190 ng (3.13 mmol ) of

Exanpl e 36. For work-up,
er and extracted tw ce

anal ogously to the prepa on of the compou

the reaction m xture was dil uted th_25 n

with in each case 25 m of ethyl a Qte. The\esnbi ned organi ¢ phases were
and concentrat under reduced

dried over sodiumsulfate, filtere
pressure. The 15crude product was 9ur|f|ed chromat ographically [ Met hod 19].
This gave 932 ng (54% of theory) of ¢He title conpound. LC/MS [ Method 4]:
1li = 1.08 min; M5 [ESIpos]: mz = 547 (MH) + mo 2011/@04322-
144- PCT/ EP2011/ 052781

JL ]

395 mg (0.79 mmol) of the compound from Example 54 were dissolved in 10 ml of DMF, and 38
5  mg (0.95 mmol) of sodium hydride (60% in paraffin) were added. The mixture was stirred at RT

for 10 min. 94 mg (0.87 mmol) of methyl chloroacetate were then added, and the mixture was

stirred at 40°C for 30 min. After cooling to RT, the reaction mixture was directly, without any

further work-up, purified chromatographically [Method 19] with complete separation of the

regioisomers. This gave 71 mg (16% of theory) of regioisomer 1 (Example 56) and 210 mg (46%
10 of theory) of regioisomer 2 (Example 57).

Example 56:
LC/MS [Method 4]: R, = 1.09 min; MS [ESIpos]: m/z = 571 and 573 (M-+H)"

'H-NMR (400 MHz, CDCL): 8 = 3.69 (s, 3H), 3.94 (dd, 1H), 4.05 (dd, 1H), 4.55-4.64 (m, 1H),
4.80 (s, 2H), 5.14-5.33 (m, 2H), 5.36 (d, 1H), 7.34-7.40 (m, 1H), 7.42-7.52 (m, SH), 7.54-7.60 (m,
15 2H).

Example 57:

LC/MS [Method 4]: R, = 1.15 min; MS [ESIpos]: m/z= 571 and 573 (M+H)"



1H NMVR (400 M, CDC13): 5 = 3.83-3.96 (m_ 214), 4.11-4.22 (m 214)
4.56-4. 68 (WP Zﬂh’)“"‘%zoo 5 18 (m 214) rT‘157'88 (br s, 114)P T/E;%ZOI' RZ 781,

114), 7.33-7.52 (m 414), 3) 114), § s, 114).
Exanpl e 54 'HNMR (400 MHZ, CDClg,) 8 374 (s H),392 (dd 1H) 3.99'(dd, 1H),45 4.65 (m, 11,

55- (4-Chl or n I Y, 4-
[(28)-3, 3, 3@?:@ u%)?(zjrég)- %#gzyﬁggggkﬁ?y @%%7§?gm3ﬂq€§gbz%t4r(}dag§? hMis(})ne
Cl 1200 rrg7(% (@6 1ol ) of the conpound from 19A were taken up in 15 m of
DMVF, 906 ng (4.74 mmol) of 2-chl orobenzenecarboxi m dam de hydrochl ori de
were added pod hd@ Heddhidg@s stirred 10 in a mcrowave oven at 220C for 1
h. After c ) of I N hydrochloric acid were added and the m xture
was extracted twice with in each case 25 m of ethyl acetate. The conbi ned

or gani ¢ Sphd3d83-(efldoraplicar])-&wue-4<3 83 trilunie- Ay droxsiorapy bridodibydgo-lri dehtriazrldd

under redu SSH f
chr omat ogréﬁﬁmﬁ{gﬁ §Fﬁlq?%%dgg nﬁéﬁ?@o%&m lﬁlgis!é&ﬁééﬁll 0 eitg;nag‘ﬂ é#o jgég'é{)at e 2:1,
then 1:1). diHi s gave 395 ng (80% of theory) of the title corrpound 150f a

ST N R M T e

4.25-4. 37 (yﬂmeﬂﬁm}}} [25(t:0f:0BonBEhyl oenz2 ) /1- 162, D -Biakal; 1- ﬁl)'d):@tlcﬁcﬂ(]{re?w@ﬁmem) 514),
7.71-7.81 (m 314), 14.27 (br. s, 1H). Exanple 55 20Met hyl (3-

([ 3-(4-chl orophenyl)-5-0x0-4-(3,3,3-trifluoro-2- hydrq;ypropyl)-4,5-dihydro-
I

(

I

;

H 1, 2,4- triazol-1-yl]methyl }
5[ 2- (trlfluororrethypbenzyl] 1H1,2,4-triaz@ I-i gte and net hyl (5-
[ 3- (4-chl orophenyl) - 5- oxo- 4- (3, 3, 3- trlfluor -2 hydr oxfpr opy1) - 4, 5- di hydr o-

H1,62,4- triazol-1-yl]methyl}
2-(trifluoronethypbenzgl]-1H 1, tr| D.I ypacetate 25 (m xture of
/EP /052781 and

JL F

3[
egi oi soners) WO 201]]4 322-

N

F F \N
F \N,Nl

HO O

10 Cl

310 mg (0.50 mmol) of the compound from Example 55 (as a mixture of regioisomers) were
dissolved in 5 m! of methanol, and 0.85 m! (0.85 mmol) of 2 1 N aqueous lithium hydroxide
solution was added. The mixture was stirred at RT for 45 min. The mixture was then freed from
the solvent under reduced pressure, taken up in 10 m! of water and neutralized with 0.85 ml (0.85

15  mmol) of 1 N hydrochloric acid. The mixture was extracted twice with in each case 15 ml of ethyl
acetate. The combined organic phases were dried over sodium sulfate, filtered and concentrated
under reduced pressure. The crude product was purified chromatographically with separation of
the regioisomers [Method 16]. This gave 81 mg (27% of theory) of regioisomer 1 (Example 58)
and 83 mg (27% of theory) of regioisomer 2 (Example 59).



350 nmg (0.57 mol ) of the conpound from Exanple 30 were dissolved in m

of DIVF andVO20A1943283 ol ) of sodi um Hdride (60% i n pa?ﬁﬂﬁmlwéﬁéﬂ
added. The m xture was stirred at RT for 10 mn. 68 ng (0.63 mmol) of

met hyl chl dixampletS58t e were then added, and the mixture was 5 stirred at 40C
for 30 mn For work-up, 10 ml of water were added, and the m xture was
extracted hweR [Me;hladgjlReag%mq@.@gﬂosffnﬂggl@yﬂ oaagtate. The conbi ned
organi ¢ phases were dri ed over Sodiumsulfate, filtered and concentrated

under reduced pressure. The crude product was &gl‘lfl ed chromat ographi cal ly
[ Met hod 19]'H-NMR 4 Mz, P¥§Qidar é—tbgls(ééallﬂii%% HBgt-at Sodtbk & 8615 iy, THhe

purificati )0

regi oi sorre(r?’lrbc‘:S (g’iwtfﬁ’egg%ﬁ]b g&/@féﬁ? A %@E é?js U Eﬁé é%%?:ﬁg Ige%H)
Exanpl e$s 5838adb59Q) H).LC/ MS [ Met hod 5]. R = 252 m n; I\/S [ ESI pos] : rrlz 619
(MtH) + and 124 = 2.60 mn; MS [ESIpos]: mz = 619 (M+H) +. Exanple 56 and
Exanpl e 57 hleo.

[ 5-(2- chlolﬂg }Tlxﬁys‘i‘) 3-({3-(4-chl orophenyl)-5-0x0-4-[(2S)-3,3,3-trifluoro-2-
15hydr oxypropyl] - 4, 5-di hydro-1H1, 2, 4-triazol -1-yl}nethyl )-1H1, 2, 4-tri azol
-1-yl ] acet dl@d@dhflgtlmdébﬂefflﬂ HamMWSinS] mw/z = 605 (M+H)"

[ 3- (2-chl orophenyl) -5-({3-(4-chl orophenyl)-5-0x0-4-[(2S)-3,3,3-trifluoro-2-

WO 2011/ 104 - - 01140
o oxy or ouiafn (0 R IDGSERGT 5 3577 ke, 110 3.9 (s IRHR 5 2D 24439 Oy 18y -
1-yl ] acet atsed7(3.20(n0i4s0NE@s9 @) 1H), 7.40-7.48 (m, 2H), 7.55-7.66 (m, 3H), 7.67-7.75 (m, 3H), 13.26

10 (br. s, 1H).

Example 60

[5-(2-Chlorophenyl)-3-({3-(4-chlorophenyl}-5-oxo0-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-4,5-
dihydro-1H-1,2 4-triazol-1-yl} methyl)-1H-1,2,4-triazol-1-yl]acetic acid

15 65 mg (0.11 mmol) of the compound from Example 56 were dissolved in 5 ml of methanol, and
0.26 ml (0.26 mmol) of a 1 N aqueous lithium hydroxide solution was added. The mixture was
sticred at RT for 30 min. The mixture was then freed from the solvent under reduced pressure,
taken up in 10 ml of water and neutralized with 0.85 m! (0.85 mmol) of 1 N hydrochloric acid. The
mixture was extracted twice with in each case 15 ml of ethyl acetate. The combined organic phases

20  were dried over sodium sulfate, filtered and concentrated under reduced pressure. This gave 57 mg

(76% of theory) of the title compound in a purity of 84%.

LC/MS [Method 4]: R, = 0.95 min; MS [ESIpos]: m/z = 557 and 559 (M+H)"



395 mg (0.79 of _the compound from Exanpl e 54 were dissol ved
of DM, an&vg§01y}9ﬁz%0 95 mml) of SOdI hydr| de (60%| nPﬁi }lr‘ﬁs’%g]re
added. The m xture was stirred

ret byl -t CHOMMEL GV e, VAch): Aqtot (antiDy haSH03 (5 B -406 (Pekibad S
for 30 m ”2}!9\“5@55@@%' %90@1}1@)@47?@@%%)”‘7’53 Wé% (H@%Hﬂ'?rﬁc(fsl'%l) 4 ggrout
any further Work-up, pur| fi'ed chromatographically [Me 19] with tonpl ete
separati on (b sl regi oi somers. This gave 71 ngy (16% of theory) of

regi oi soner 1 (Exanple 56) and 210 ng (46% 10of theory) of regioisoner 2
(Exanpl e SWM 56: LC/MS [Method 4]: R =1.09 mn; IVB [ ESI pos]: ink
= 571 and r 1H—N|\/R (400 MHz, CDClI3): 5 = 3.69 (s, 3H),
394(dd 1H), 4.05 (dd, 1H), 4.55-4.64 5’2 4.80 (s, H), 5.14-5.33
(m 2H) 5 5.[36- Ghloro,plq)nyl)ﬁ (3&(470114@0@?;1}'11%0)(0#-[@ -3, 8 ariflygro Sﬂydrowmylz% (m
1o2H) | B i SRS Aty Al L2450, (iteuMeid £ pos] - 1z = 571
and 573 (M WO 2011/ 104: PCT/ EP2011/ 052781 111-NMR (400 I\/Hz,
CDC13): 8 = 3.74 (s, 3H, 3. 92 (dd, 1H), 3.99 (dd, 1H) 4.55-4.65 (m 1H),
4.89 (d, 114), 5.16-5.39 (m 4H), 7.28-7.34 (m 2H), 7742-7.50 (m 31-1),
7.59-7.64 (m 2H), 7.85- 7.91 (m 1H . Exanpl®g 'ﬂ@,,an anpl e 59 5(3-

([ 3-(4-Chl orophenyl) -5-0x0-4-(3,3,3-trifluorady2- hy r oxypropyl)-4 ,

-di hydro-1H1, 2, 4-triazol -1- yl3Inet hyl } j

-542-(trifluoronet hyl)benzylL-dH 1, mixr/ri\#m--yl) acetic acid

(regioi soner 1) and

N
(5-{[3-(4-chl orophenyl)-5- ' e i fluor&-2-hydroxypropyl)-4,5-di hyd
ro-1H1,2,4-triazol -
yI]rrethyll 3[ 2- (trlfluororrethypbenzyl] 1K1, 2, 4 rol -1-yflacetic acid

(regi oi soner 2) HO O

Cl

205 mg (0.36 mmol) of the compound from Example 57 were reacted analogously to the
preparation of the compound in Example 60. This gave 198 mg (94% of theory) of the title
10  compound in a purity of 93%.

LC/MS [Method 2): R, = 2.20 min; MS [ESIpos]: m/z = 557 and 559 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 3.81 (dd, 1H), 3.96 (dd, 1H), 4.24-4.38 (m, 1H), 5.20-5.37
(m, 4H), 6.90 (br. s, 1H), 7.42-7.47 (m, 2H), 7.55-7.58 (m, 1H), 7.62 (d, 2H), 7.74 (d, 2H), 7.82-
7.87 (m, 1H), 13.38 (br. s, LH).

15 Example 62

2-(3-{[3-(4-Chlorophenyl)-5-ox0-4-(3,3,3-trifluoro-2-hydroxypropyl)-4,5-dihydro-1 H-1,2,4-triazol-
1-yl]methyl}-5-[2-(trifluoromethyl)benzyl]-1H-1,2,4-triazol- 1 -yl)acetamide (racemate)



10C 310 ng (0.50 mmol ) of the conpound from Exanple 55 (as a m xture of
regi oi soner¥y 2@t/a04k2gsol ved in 5 m of - Mt-hanol , and 0. 85PRI/ERROSEOSHTEI )
of a 1 N aqueous lithium hydroxide solution was added. The m xture was
stirred at SRng @r1448mai) of thElrempaunt! droe Bresplehdhwére emtialfyrabangehin 35l ehPMFnder
reduced pr r

(0. 85 15 i 1 5t B HdlP ot RpBPatl 38l E il o SC 1A 6800 A 0iiR o
with in ea(shnmgaeRTEDMCﬁGSeﬁmw ofpmhatizsolifioe (ﬁﬂmiremgﬂ ilowetan was pxtthdemi t\here

dried over sodiums tere trated under r ce

o eosure. Free et A8l ceonab iR e TERT SRS SR feed from
separ at ison e@éesi Eemoeigivadaat@icsd piveuteo dbdi6 B. miTéfl watgraveae 8ddedtinf 2H/mddure vaor y)
of regioi soner Exanpl e.58) anpd 83 27% of theor |0| Somer 2
(Exanml o SO tciiichisg T 533 b eoth gase. P phSa) Bes5b T8 pORM BT MG praees s

[ Met hod 2] :dribdl sved mAgnadiuty sul¥ile | fHiStddasd corﬁér&rat%d@ﬁ&r (cd‘dhzbé)dbrébﬂmé. TNN&u(ié@Qdez
DVSO-d6): 8 = 3.81 (dd, 111) ?%éi 4.26 (s, 311), 4.86-4.97
211), 5vag upified Qfﬂljﬂﬂw@alé@caﬁa Vighgd 107, 14 gedle 54 e (6979 thewsy) Qe foq
7.56-7.65 (Binpeikhd), 7.69-7.76 (m 311), 513.35 (br s, 1H). Exanple 59:

LG M5 [NEthod 2] R =2.37 mn; M [ESIpos]: m z 605 (MFEI') "11-NWR (400
M—|z 8 79 (dd 111) ﬁj d, 1112 4,12 (s, 211), 4.24-4.30
(m 111‘)0 L /N@[Biﬁtf@débl’fn?%ﬂl} M%[FB%}P((S m3T04 (M. 7 48 (m 2H),
7.55-7.66 (m 311), 7.67-7.75 (m 311), 13.26 10(br. s, 111). Exanple 60

[ 542- Chl or %ﬁbﬂa)twamm dnfr hithIThaRTRYHH- 197, PeOrmdemdatel®m Bxatnple b2 (FInyfas 2- h
ydr oxypr opyl]

di hydr o- | Hsgpamated injoj the eantiomers, aisigpye) 271g of epantiomer 4 pjample(3). arhigh dutedfirgt, 15
65 mg (0. 1L,499 o@fenahﬁ&né%@@ﬂﬁﬂﬁeéfﬁ%ﬁ%&&%ﬁt&G were dissolved in 5 m of
met hanol , and O. a 1 N aqueous |ithium hydroxide

sol ution was added. The m xture was stirred at RT for 30 mn. The m xture
was then fHsampleédn t he sol vent under reduced pressure, taken up in 10 m
of water and neutralized with 0.85 m (0.85 nmmol) of 1 N hydrochloric acid.

The m x{sur & \Wag3-exXERS% E&Lyt)m&m%tm.thnu&a@hlyeﬁ réq@nnd 5 elmy@rbhm PERLBLE-
The conbi ned organi _é&}ases 20were dried over sodi um sul fate, I'tered and

concent r at edy h?ﬁﬂ@il} P Eet(ieiBepromesiod lrprzyl TR bzéévfét’oblﬁlﬁ‘tfef@me%(@fa”t‘q’%rfgl) of the

title conpound in a purity of 84%
N
)6( \ /2
Enantiomer which elutes first in the racemate separation of Example 62.

Chiral HPLC [Method 18]: R, = 6.57 min.

20 'H-NMR (400 MHz, DMSO-dq): & = 3.81 (dd, 1H), 3.97 (dd, 1H), 4.22-4.33 (m, 3H), 4.83 (s, 2H),
4.85-4.95 (m, 2H), 6.89 (d, 1H), 7.31-7.38 (m, 2H), 7.45-7.50 (m, 1H), 7.55-7.64 (m, 3H), 7.65-
7.76 (m, 4H). '



LC/IVB[NEthodeg R =0.95 mm NB[ESIpos raiz = 557 and 5591%
2011/ 10432V02081/0432p>011/ 052781 ' H- {400 M-z, DVBOA: PETVE Ollf 1’é’§1
(dd, 1H), 3.96-4.03 (m 1H), 4.24-4.36 (m 1H), 4.86 (s, 2H), 5.03-5.14 (m
2H), 6.90 (Example6d 7 47.7 52 (m 2H), 7.55-7.68 (m 4H), 7.76 (d, 2H),
13.30 (hr. s, 1H). Exanple 61
5 3- (2- Chl or@pfreny@iiofphdn 46 l(9p SRR -1 frdoyl) S urd.1 1.l O- 2
-ny roxypropy
di hydr o- 1H1%] lzneahstl}rﬁ -Hronifluorgmetipdloprayl-1{H1,.3,4 griazok |-yliacgpmideyenegienard) acid O
205 mg (0.36 mmol ) of the conpound from Exanpl e 57 were reacted anal ogously
to the preparation of the conpound in Exanple 60. This gave 198 ng (94% of
theory) of the title 10 corrpound inapurity of 9% L [ Method 2]: R =
2.20 mn; MS [ESIpos]: mz 557 and 559(I\/H—|))JH MHz, DMSO-d6): 8
H)
1

= 3.81 (dd, 1H), 3.96 (dd, 1H) 4.24-4.38 (m .20-5.37 (m 4H), 6.90
(hr. s, 1H), 7.42-7.47 (m_2H), 7.55-(.5 .62 (d, 214), 7.74 (d,
211), 7.82- 7.87 (m 1H), .38(br./s, 1H). anpl e 62

2- (3-{[3-(4-Cnhl orophenyly-5yoxo- 4 3, Jtrif - 2- hydroxypropyl)-4,5-dih
ydro-11-1-1,2,4-triazol 1-yl | Ret ] N
-5[2-(trifluoromethypbenzyl] \, 2,4ftriazol -1-y¥)acst am de (racenate)

WO 2011/ 104322- 150- PCT/ EP208} 22781 My (0.14\umo)) of the conpound
from Exanple 58 were initial N arged Iin2.5nm o and 23 ng (0.17
mol ) of HOBt and 35 ng (0.18 nmml) 6f,NEDC were added. CAfter 20 nmin of
stirring at RT, 0.3 m (5.65 mmol) of amonia solution (32% strength in
wat er) was added and the reaction was stirred at roomtenperature for 16 h.
The readt | dunast@imer wbith whases {dsein tHerre@chafersepardioe xC Exsnpdedoni a under reduced
pressure, about 3 ml of water were added and the m xture was extracted
three tine _ of ethyl acetate. The conbi ned organic
phases Wergjharrﬁeipdtegﬁat&)dﬁi Si ?ﬁs%ﬁ ate, filtered and concentrated under
reduced pressure. The cr ude product was purified chromatographically

[ Met hod 19]'H-NMRY40eMEzIBMSEQ-d,68% 081 ddieldh)y).oDidds HE), 4.22-488 (mo3HHoMRRI(s, 2H),

4.85-4.95 (m, 2H), 6.89 (d, 1H), 7.31-7.38 (m, 2H), 7.45-7.50 (m, 1H), 7.55-7.64 (m, 3H), 7.65-
7.76 (m, 4H).

10 Example 65

2-(5-{[3-(4-Chlorophenyl)-5-ox0-4-(3,3,3-trifluoro-2-hydroxypropyl)4,5-dihydro-1 H-1,2,4-triazol-
1-yl]methyl}-3-[2-(trifluoromethyl)benzyl]-1H-1,2 4-triazol-1-yl)acetamide (racemate)

95 mg (0.16 mmol) of the compound from Example 59 were initially charged in 2.5 ml of DMF,
15  and 25 mg (0.19 mmol) of HOBt and 39 mg (0.20 mmol) of EDC were added. After 20 min of
stirring at RT, 0.3 ml (5.65 mmol) of ammonia solution (32% strength in water) was added, and
the reaction was stirred at room temperature for 16 h. The reaction solution was then freed from

excess ammonia under reduced pressure, about 3 ml of water were added and the mixture was



10 LC MB [ Nethod

5 R=2.22 mn; os]: mz = 604 (MH)+. B
preparative Hﬂ."é”&h‘”‘&zchl ral phase [Meth %20 the racema (QTF%WE&%%
62 (58 ng) was seﬁﬁeat ed into the enanti orrers

enant i oner Sfirg dinge8 yith\ip paoh caset & of ?%taceteﬁdﬂwowamsql m@ﬁeﬁiﬂheﬁ%werg

(Exanpl e 64jkicq WidrGihgfdsitineehithia] MferedEh@ B8 cBntRRd under reduced pressure. The crude roduct
152- (3-{[ 3- (4- Chl or ophenyl) - 5- oxo0-4- (3, 3, 3-trifluoro-2-hydroxy tpt¥1 -4,5-d
e tar

i hydr o- 1H Va3, muifipd ghrgmatographically [Method 19]. This gave 58 mg (61% of theory) ) get
1-yl ] met hyllapd@( tri fluoronet hyl ) benzyl ]-1H1, 2, 4-tri azol - 1- yDacet am de
(enantioner 1 Enantiomer which elutes first in the racemate separation of
Exanple 62. Chiral HPLC [Method 18]: R = 6.57 min. 201H NVR (400 Mz,

DVBO- d6)5:  d-GIMS [¥ethod §): ﬁ)2323llleﬁ%]écﬁléﬁlp%ﬂ4)nﬁzzr 699 M+EY. (in, 3H), 4.83 (s,
2H), 4.85-4.95 (m 2H), 6.89 (d, 1H), 7.31-7.38 (m 2H), 745750(m1H),

7.55-7.64 o !
- PCT/ EP201(1H/'90% Saflvéx}g%g (gl &11@%ha§9‘h&ethom2? Qdelh A2 R25m Edmple 65 (58 mg) was

113- ( 4- Chl ceppiiethipto theengnidomers. Thy g3ve 2§ mg gbgnentomey d (Bsepptaoisy.Which Suteld fAsstr o-

IR 1,2,4-1r, f le 67), which eluted Jat

azol 1-yl knet ﬁyﬁfﬂgo fnan??l}l?rle(]&}éarm T Wsml:)eeh%; ]aeiH-l 2,4-triazol-1-yl)acetam
i de (enantionmer 2) 5Enanti oner V\/m ch elutes last in the racemat e
separ at i on Exanipleéfy| e 62. Chiral HPLC [Method 18]: R = 7.70 min. 'H NMR

(400 MHz, DMBO-d5): 8 = 3.81 (dd, 1H), 3.97 (dd, 1H), 4.22-4.33 (m 3H),

4.83 (Syy 2 b . 3t = 3 2y » 7. 45-:7. 50
R 'ﬂl 5. @3 gﬁcﬁo%ﬁhe&?l) s?ch&m @ 3%%@1?01:0 %z&kybd{oiigg@éﬁg ldéhg}lérg%?z%g,z ol
f[3-(4- ChI drﬂbh%hbﬂh)* {%(toﬂ@rﬂm‘(thylﬂjew]rhﬂ-l,@dftriazzl-hyﬂalcewmedp'}dnﬁomﬂ-)di hydr o-
1H 1, 2,4-triazol 1-yl ] net hyl}-342-(trifl uoromet hypbenzyl ] -1H1,2,4-triazol -
-ypacetam de (racenate)

O

F F
F \N/Nl
HNT Y0
Ci

Enantiomer which elutes first in the racemate separation of Example 65.
Chiral HPLC [Method 13]: R, = 4.78 min.

15 'H-NMR (400 MHz, DMSO-dg): § = 3.79 (dd, 1H), 3.94 (dd, 1H), 4.10 (s, 2H), 4.24-4.35 (m, 1H),
4.93 (s, 2H), 5.09-5.19 (m, 2H), 6.87 (d, 1H), 7.34 (s, 1H), 7.40-7.48 (m, 2H), 7.55-7.75 (m, TH).

Example 67

2-(5-{[3-(4-Chlorophenyl)-5-ox0-4-(3,3,3-trifluoro-2-hydroxypropyl)4,5-dihydro-1H-1,2,4-triazol-
1-yl]methyl}-3-[2-(triflvoromethyl)benzyl]-1 H-1,2,4-triazol-1-yl)acetamide (enantiomer 2)



Cl 95 nmg ( f the conpound from,Exanple 59 were [piti ged
in 2.5 SY‘]’W%”QM 25 my (0. 19 mrb[%3 of HOBt and 39 hﬁlr%“lﬁ?gﬁﬂ% of
EDC were added. After 20 min of stirring at RT, 0.3 m %5.65 nmol ) of
ammoni a solution (32% strength in water) was add% and; t he reacti on was
stirred at roomtenperature for 16 h. The reaci on sol+tJ on was then freed
from excess anmoni a under reduced pressure, abgut 3 /m ofF water were added
and the m xture was WD 2011/104322- 152 -R2014/ 052781 extracted three
times with in each case 5griFof et hyINaZ{tit(&. Tite conbi ned or gani ¢ phases
were dried over magnesi um_Sy | t er ed add@—Concentrated under reduced
pressure. The crude product \as puri romat ographi cally [ Met hod 19].

N
This gave 58 ng (61% of theo the target co

flouy, 5 LC/ MS [Met hod 5] :
R =2.32 min; M5 [ESIpos]: i 604 (M +. B par ati ve HPLC on a

chiral phase [Method 12], th femat eHfNom Bxanp8% (58 ny) was
separated into the enantioners. This gave 28 ng of enagfioner 1 (Exanple
66), which eluted first, and 28 ng of enantioner 2 (Exanple 67), which
eluted later: Exanple 66 10245-

{ [ 3- (4- Chl dinaglearey Which elyses lagt i thega@mate sepagasion oDExppteddy pr opy 1) - 4, 5- di hydr o-
|H1,2,4-triazol- 1l-yl]rnethyl}

-3[2-(trif Idﬁggﬁ@ﬁ?wd%tp@gﬁ:]d‘éyjshigz 4-triazol -1-ypacetam de (enantioner 1)
e

Cl Enantionmer whic utes first in the racenmate separation of Exanple 65.
Chiral HPLC [Method 13]: R = 4.78 nin. 15111-NVR (400 MHz, DMBO-d6): 5 =
3.79 (dd, 1THYNMB (900 e, DNISI-de) 8 1B T%(dd2H), 3.94 (@d, U134 1Q tp, 2H) 42448598, [13),

211) . 5709‘4%33@'3@5.891&)9 28, el (@ M), 798 @HibSr.40-4 48 (o, R, 755875 (B, A5 L) -

7.55-7.75 (

Example 68

2-[5-(2-Chlorophenyl)-3-( {3-(4-chlorophenyl)-5-0x0-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-4,5-
dihydro-1H-1,2,4-triazol-1-yl}methyl)-1H-1,2,4-triazol-1-yl]acetamide

F

o AT

H._N Cl

10 54 mg (0.10 mmol) of the compound from Example 60 were initially charged in 4 ml of DMF, and
19 mg (0.13 mmol) of HOBt and 24 mg (0.03 mmol) of EDC were added. After 10 min of stirring
at RT, 0.1 ml (1.93 mmol) of ammonia solution (32% strength in water) were added and the
mixture was stirred at room temperature for 16 h. The reaction solution was then freed from excess
ammonia under reduced pressure, about 3 ml of water were added and the mixture was extracted

15  three times with in each case 5 ml of ethyl acetate. The combined organic phases were dried over
magnesium sulfate, filtered and concentrated under reduced pressure. The crude product was
purified chromatographically [Method 19]. This gave 27 mg (46% of theory) of the target

compound.



Ex le 67

2- ?rSrp{ F3 (ﬁ@ﬂoé*fé?ﬂ?é?\yl) 5- oxo0-4- (3, 3, 3% £1 uor o- 2- hydro??ﬁﬁfﬁ;‘)ﬂ’"@@l di h
ydro-1[1,2,4-triazol 1 Il%mathyl} 342- rlfluoromathéé)benzill] 1H1,2,4-triaz
ol - 1- yDacet&HMSdMe éﬁi’ Tre 08 i M Bidpos): 173556 anfle3s8 (MEE) Ep2011/ 052781

Cl Enantionmer which elutes last in the racemate separation of Exanple 65.
Chiral HPLGyN¥aR hash W, DNAS0%)38 @83 dd, lH 4h 09> g7 r@@@ﬂé& TH);
3.79 (dd, 1% rE94 (dd, 1 6)3 A )d\{gﬁzﬁﬁ 51@& (3)
2H), 5. 09- 5:07ds.CH, 622—\)@ B8 2”(@r 5,1 7?6-%7@@,7113}6760&, )7. 48 (m 2H) ,
7.55-7.75 (m 7H). Exanple 68

245- (2- Chl gixqRhepel) - 3- ({ 3- (4-chl orophenyl) - 5-ox0-4-[(25)-3,3,3-trifluoro-2
-hydroxypropiT?‘Z‘S

di hydro-1H 1,2, 4-tri azol %ﬁﬁth yl)-1H1,2,4-tri azol -1-yl | acetarni de 10
54 ng (6. 16- [ﬁﬁ%ﬂﬂomphﬁw@ s,-e{%s arophe@bf@éx%ﬁﬁr[@% 3vietrifluerpilthygroxypremyArged in
4 “of DV A9 a0kl 131 M- 1041 HRleADfly Bt 0. 03 mol ) of EDC
wer e added. Aft mn of "stirfing a { (1.93 Mol ) of anmonia
solution (32% strength in water) were added and the m xture was stirred at
roomtenperature for 16 h. The reaction solution was then freed from excess
amoni a under reduced pressure, about 3 nl ofp i added and the

m xture was extracted 15 three tines with idyﬁgch ase B m of ethyl

acetate. The conbi ned organic M wer g_dr} over nmagnesi um sul f at e,
filtered and concentrated upde E&g/p% surg. The crude product was

i=={gave 27 ng (46% of theory)
of the target conpound.

purified chronmat ographi cal Net hdd 19]. T
'Y Pl 154 - P§T/ EP2011/ 052781 LC/ MS
[Method 3]: R = 1.08 mn; MSH : i@- 556
d

& 558 (MrHr ' H- NVR (400
MHz, DMSO-(16): 8 = 3.85 (dd, lH) 4. 00 , 114
(s, 21), 5.07 (s, 2H), 6.91 (d, 111) HK"24™Cbr.
7.76 (d, 2H). Exanple 69 |
5243- ( 2- Chl or ophenyl) - 5- (13- (4- chl orophenyl) - 5- oxo- 4-%(25) -3,3,3-trifluoro-
2- hydr oxypropyl ] -4, 5-
di hydr o- 1H100 dng(0.08 azadly bf \thd wehjyund -fidth IExdmflet 61l 82| redetyd laadledoasty de the

preparation of the compound in Example 68. This gave 67 mg (67% of theory) of the title

}25-4.37 (m 111), 4.64
H, 7.46-7.67 (m 711),

10 compound.
LC/MS [Method 3]: R, = 1.14 min; MS [ESIpos]: m/z = 556 and 558 (M+H)"

'H-NMR (400 MHz, DMSO-dg): 8 = 3.81 (dd, 1H), 3.96 (dd, 1H), 4.28-4.34 (m, 1H), 5.04-5.14
(m, 2H), 5.22-5.32 (m, 2H), 6.86 (d, 1H), 7.39-7.46 (m, 2H), 7.52-7.57 (m, 1H), 7.62 (d, 2H), 7.72-
7.78 (m, 3H), 7.83-7.88 (m, 1H), 7.95 (s, 1H).

15  Example 70

5-(4-Chlorophenyl)-2- {[5-(2-chlorophenyl)4H-1,2 4-triazol-3-ylJmethyl} 4-(3,3,3-
trifluoropropyl)-2,4-dihydro-3H-1,2 4 -triazol-3-one

Cl



Cl 100 nqvbom:llﬁﬂmh) of the conpound_ §§5om Exarrpl e 61 mg@f@ﬁé%sﬂm

anal ogousl y 'to the preparation of the comnpound i n Exanpl e ave 67

ng (67% of theoryw) of t tI qo Met hod . 3]:. R .14
mne N6 | ESpgs) g hrmblEahg chmddORRR Bl e Pt (0% Shitefiuedy e
3.81 (dd, Itdparatidn % t(ltddpmﬂdlﬂa Jin ZExHr&plé 3 Ty gdvk1§ meb(10% bf iHkofynof 2hd Yitle

5.22-5.32 (m_2H), 6.86 (d, 1H), 7.39-7.46 (m 211), 7.52-7.57 (m 111),
7.62 (d, 21fyPPo%e72. 7.78 (m 311), 7.83-7.88 (m 111), 7.95 (s, 1H). 15

Exanpl e 70
5- (4- Chl or dptisisy[Methidd 1]: Hetezmlmhﬁ;rl\a@mydls] =182 (M+HY'i azol - 3-yl ] net hyl |
trifluoropropyl)-2, 4-di hydro-3H 1, -triazol - 3-one WO 2011/ 104322- 155

cact Eﬁzﬁﬁéﬁé’%@éﬁ@%@ﬁé@%ﬂ' el ity 1B EIBrag & S

gave 8 ny (2HY%.e4-7.7hasrsy), ofs-1.8emt, i1Hh,a4cempoynd). LG MS [ Method 4]: R = 1.06
mn; MS [ESlIpos]: mz = 483 (MF11)+ 5111-NVR (400 MHz, DVBO-d6): 8 =

2.59-2.69 (m 211). 4.00 (t, 2H, 5.13 (s, 211), 7.42-7.51 (m 211),
7.56-7.71 &Xample™l 7 75,781 (m 1H), 14.25 (br. s, 1H). Exanple 71

5- (4- Chl or ophenyl)-2- { [5-(2, 6-dichlorobenzyl)-4H 1, 2,4-triazol - 3- Anet hyl |
- 4- (3, 3, 3- ty-tcHiespRhEApY-L) 5-2,6Adilildyisbneyl BHHA 224 diakdli3ad)@lethgt oNES, 3, 3-trifGlo-

propyl)-2,4-dihydro-3H-1,2,4-triazol-3-one

JL FF

50 mg (0.14 mmol) of the compound from Example 23A were reacted analogously to the

10

preparation of the compound in Example 54, This gave 18 mg (25% of theory) of the title

compound.
LC/MS [Method 4]: R, = 1.10 min; MS [ESIpos]: m/z = 531 and 533 (M+H)"

15 'H-NMR (400 MHz, DMSO-dg): & = 2.55-2.69 (m, 2H), 3.97 (t, 2H), 4.23-4.34 (m, 2H), 4.95 (s,
2H), 7.31-7.37 (m, 1H), 7.48 (d, 2H), 7.60-7.68 (m, 4H), 13.70 (br. s, L H).

Example 72

2-{[5-(2-Chlorobenzyl)-4H-1,2 4-triazol-3-ylJmethyl } -5-(4-chlorophenyl)-4-(3,3,3-
trifluoropropyl)-2,4-dihydro-34-1,2,4-triazol-3-one



50 ng (0.14 rmDIQ of the compound from Exanple 23A were reacted anal ogously
to the pre¥PLEA0B22t he conpound in Exi¥pl e 54. This gavBCT@Pﬁﬁl{fﬂifﬁ@bf
theory) of the title conmpound. LG/ M5 [Method 4]: R = 1.10 mn; M [ESIpos]:
mz = 531 and 533 (M F11)+ 15 1-1-NWMR (400 MHz, DMSO-df): 8 = 2.55-2.69 (m
2H), 3.97 (t, 211), 4.23-4.34 (m 2H), 4.95 (® 2H)), M-7.37 (m 1H),
7.48 (d, 211), 7.60-7.68 (m 4H), 13.70 (br. §, 1H/ Exdhple 72

24[ 5- (2- Chl or obenzyl)-4H 1, 2,4-tri azpl -3 -5-(4-chl orophenyl )-4-(3
,3,3- trifluoropropyl)-2,4-dihydro-3 i dzol -3-one WD 2011/104322-
156 - PCT/ EP2011/ 052781 Cl 48
23A were reacted anal ogou$
54. This gave 22 ng (33% of }heQry) of the title wound. 5 LC/ MS [ Met hod
4]: 124= 1.07 nin; NS [ESI pg n/z = 497 and 499 (W+Hr 11-1-NWR (400 MHz,
DVMSO4): 8 = 2.56-2.69 (m 2 3.98 (t, 2H), 4.1 , 211), 4.97 (s, 211),
7.25-7.34 (m 311), 7.40-7.46 (m 1H), 7.59-7.68 (m BH). Exanple 73

5- (4- Chl or ophenyl) - 2-{[ 5- (2- chl orophenyl ) -2-t hi enyl ] met hyl }
-4-[(25)-3,3,3-trifluoro-2-hydroxylOpropyl] -2, 4-di hydro-3H1, 2,4-triazol - 3-
one Cl 85 Mg HP.(R33nmmbl) «f tht hempamgdofierd ExaopeEXBwees BeActad dndl@gburply toOthe 1

ol ) - of Cep%éplélrrption of the compound in Example 54. This gave 22 mg (33% of theory) of the title

compound.
5  LC/MS [Method 4]: R, = 1.07 min; MS [ESIpos]: m/z = 497 and 499 (M-+H)"

'H-NMR (400 MHz, DMSO-dg): & = 2.56-2.69 (m, 2H), 3.98 (t, 2H), 4.12 (s, 2H), 4.97 (s, 2H),
7.25-7.34 (m, 3H), 7.40-7.46 (m, 1H), 7.59-7.68 (m, 5H).

Example 73

5-(4-Chlorophenyl)-2-{[5-(2-chlorophenyl)-2-thienylJmethyl}-4-[(25)-3,3,3-trifluoro-2-hydroxy-
10 propyl]-2,4-dihydro-3/4-1,2,4-triazol-3-one

: I T

Cl

85 mg (0.28 mmol) of the compound from Example SA and 134 mg (0.41 mmol) of cesium
carbonate were suspended in 5 ml of acetonitrile, and 113 mg (0.28 mmol) of the compound from
Example S6A were added. The mixture was stirred under reflux for 20 h. For work-up, the mixture

15  was cooled to RT, the acetonitrile was removed under reduced pressure and 10 ml of water were
added to the residue. The mixture was extracted twice with in each case 10 ml of ethyl acetate. The
combined organic phases were dried over sodium sulfate, filtered and concentrated under reduced
pressure. The crude product was purified chromatographically [Method 19]. This gave 4 mg (3%
of theory) of the target compound.



carbonate were suspended in 5 m of acetonltrlle and 113 0. 28 mol } of
t he conpourtOr0aHi3a2pl e 56A were added!>"Fhe mi xture was BEIER2QILIRIIS
reflux for 20 h. For work-up, the mxture 15 was cooled to RT, the

acetonitri I@Mﬁsﬁ%@ﬁé%&uﬁ&éﬂmm % BEdpgsh ez A P18 M) of water were

added to the residue. The m xture was extracted twice with in each case 10

m of et hy'lﬂmkga&) MHE DRpsERE fes-arg aclmh%@gdawﬁ? A9hLe éqglr),ﬁségd_s%

sulfate, filtered and concentrated under reduce ressure.

product wadgmpi), 6O&dbrehn Gelt W d-alphi T3 ﬂdylffl]vﬁﬁﬁdd‘lilg] 2H)§I‘F}ﬁé-7éé(ﬁe, Yl 7¢ o of
theory) of the tar get conpound. WO 2011/104322- 157-PCT/EP2011/052781
LC/I\/B[I\/Etho&’ R=1.32 mn; M5 [ESIpos]: mz = 514 and 516 (M+H)+

" H- NVR (400 M—Iz DI\/BOdG): 8 = 3.83 (dd, 1H), 4.00 (dd, 1H), 4.22-4.35 (m
1H), 5.§6-@@EL@&2H) 691(br s, 1H, 7.16 (d, 1H, 7.32 (d, 1H),
7.34-7.44 (m 7.53-7.65 (m 4H), 7.76 (d, 2H). 5 Exanple 74

5-(4-Chlorg ] [(25) 3,3
,3-trifl uoro gﬂﬁ,%%/pd% %/5 {f) %ﬁ%ﬁﬁbﬁ{ @P?%%M]% %pffﬂﬂ%zof 1hg%r‘e$2 67
rrg (0. 22 mimydipxypironyhie?, @-dmpdmﬁdf 1,2, 6triaEsledaplee 5A and 142 ng (0. 44 mol) of
cesium 10 carbonate were suspended in 4 ml of acetonitrile, and 70 ng (0. 28
mol ) of the conpound from Exanple 57A were added. The gri xture was stirred
under reflux for 2 h. For work-up, the mxture wag coofed to RT, the
acetonitrile was renoved under reduced pressufe an#, of water were
added to the residue. The m xtupe was extractgd twfce wi'th in each case 10
m of ethyl acetate. The ebpbi ngd organi g~pke re dried over sodium
sulfate, filtered and concery reduceqg 15 pressure. The crude
product was purified chro [ MeNAGH, 19]. This gave 29 ng (24%
R=1.37 min;, M5

MHz, DMSO-d6): 8 =

[ ESI pos]: mz = 548 and 550
3.83 (dd, 1H), 3.99 (dd, 1H), 4.24-4.34 (m 1H)), -5.27 (m 2H), 6.90
(d, 1H), 7.17 (d, 1H), 7.33 (d, 1H), 7.42 (t, 1H) No7 (dd, 1H), 7.61-7.67
(m 3H), 207.74-7.79 (m 2H). Example 75 Cl

67 mg (0.22 mmol) of the compound from Example 5A and 142 mg (0.44 mmol) of cesium

10 carbonate were suspended in 4 ml of acetonitrile, and 70 mg (0.28 mmol) of the compound from
Example 57A were added. The mixture was stirred under reflux for 2 h. For work-up, the mixture
was cooled to RT, the acetonitrile was removed under reduced pressure and 10 ml of water were
added to the residue. The mixture was extracted twice with in each case 10 ml of ethyl acetate. The
combined organic phases were dried over sodium sulfate, filtered and concentrated under reduced

15  pressure. The crude product was purified chromatographically [Method 19]. This gave 29 mg
(24% of theory) of the target compound.

LC/MS [Method 4]: R, = 1.37 min; MS [ESIpos]: m/z = 548 and 550 (M+H)"

'TI-NMR (400 MHz, DMSO-dy): 8 = 3.83 (dd, 1H), 3.99 (dd, 1H), 4.24-4.34 (m, 1H), 5.18-5.27
(m, 2H), 6.90 (d, 1H), 7.17 (d, 11), 7.33 (d, 1H), 7.42 (t, 1H), 7.57 (dd, 1H), 7.61-7.67 (m, 3H),
20 7.74-7.79 (m, 2H).

Example 75

5-(4-Chlorophenyl)-2-{| 5-(2,3-difluorophenyl)-2-thienylJmethyl } 4-[(25)-3,3,3-trifluoro-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one



5 El( gg') ognggmm)%%a%l; [5°(2.3-difluoroppgnyl) - 2-thi enyl 17 3gfifbai 105278t

hydr oxypropyl ] -2, 4-di hydro-3H-1, 2, 4-triazol -3-one WO 2011/104322- 158

- PCT/ EP2011/ 052781 O Under an atnnsphere of aggpn, gy (0.19 nmmol) of
t he conpound from Exanpl e 30A and 45 ng (0. 290nnDP§
2, 3-di fl uor ophenyl boronic acid re dissolved)lin 2
(0.01 nmmol ) of tris(di benfyli +um 8 ng (0.02 nmol) of
2-di cycl ohexyl phosphi no- 5 noj bi phenyl and 81 ng (0.38
mol ) of potassi um phospha and under argon the mxture
was heated at 110C for 14 , )

with 10 m of ethyl acetate and 10 ml of water,
separated off and the aqueous phase was extracte
each case 10 ml of ethyl acetate. The conbi ned organyc phases were dried

over sodiumsulfate, filtered and concentrated under €kduced 10 pressure.
The crude product was purified chromat ographi cal |l y [thhod 19]. This gave

25 ng (24W f. theor he et conpoyn LC/ M5 od
ai NS | ESTHERR sEpdipheotee %ﬁ%& lo RSP %Fﬁ%ﬂmuei %&&mé%ﬁ%ea g -
3.78-4.07 ((0po Zhol) 6f 23- d‘ﬂﬂlﬁ}%}ﬂl@ﬂ IbbEdnic 501(1%53— 2650(\@1 iR ) ml 6F Bfrefe.%Pmf M0.01H) ,

6. 99-7.05 1 7.17- 60- 7.73-7.80 2H) ,
157. 83- 7. 9((;nnr](1 I_%qq)s(d1@§/ﬁaﬁpr§>ac(pgme)d!;)baﬂadmm 8 mg (0. 05 mm01)|_<|))f 2- dlcyclohexylphosprlrl]ino— H)

5- (/4- Chlsor %O@Néﬂﬁétﬂylirﬁlgébrpﬁe@i sud 811 rh WOTsAnmol YL RSYiRPRYdphat dere then added,
(242-(trifluoronethyl)pheny

1, 3- t hi azolandugder prgemife }m>2fur4 s saidee 3HQ°E for . Fprgygrk-up. thmmixturgypas diluted at
2011/ 1043234694 /nﬁ%?%}{ &%?a?e%d%%fo éétﬂﬂe%@a% %h&é vk g%raft&%ffr&d(tge 14

mol ) of the conpound from Exanpl e 31A an qg
2-(trifl uoragmuwha)spheasyqupt@h‘t\eo awore tiges eviti 1sse@i:h/e@|se| Wml of ethyl acelaigedbe

6.5 ng (0.Q Qn li 014
Crump of 2oariey kadl phishohel BEOEKeL RRIEEGEART ML e SRt PhedyRelRalde 1o
(0. 28 nidol )presﬁurpo”ﬂaserhdmpmﬂm& preatperifedvelirembtogmplacktie dMethed 1@hdBris gagolf mgle

m xture vvas( ‘?fﬁf% ) fJflotg:rftocr0 4§unla For work-up, the m xture was diluted
at RT with i ‘ eth ﬁ gcetare and 10 ni  of water, the organic phase was
separated off and the aqueous phase was extracted tmo nore tinmes with in
each case 1@/MS [Methet B)IR, adeR atie MY ESIpshbinedlo@gad) c phases were dried
over sodiumsulfate, filtered and concentrated under reduced pressure. The

crude produgh RS0 FusHLgELogsaps: ¢al by LMELNRY 19k, J14-526 (m, 2m),
6.86-6.95 (m, 1H), 6.99-7.05 (m, 1H), 7.17-7.59 (m, 4H), 7.60-7.66 (m, 1H), 7.73-7.80 (m, 2H),
15 7.83-7.90 (m, 1H).

m of" tol uene. 9 ny

Example 76

5-(4-Chlorophenyl)-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-2-( {2-[2-(trifluoromethyl)phenyl]-
1,3-thiazol-5-yl} methyl)-2,4-dihydro-3H-1,2 4-triazol-3-one

Cl



10 gave 10»@ 13% of theory) of the target conpound. LC/ NS NEt hod 2 R =

2.54 nin; ; tr||z—549(|v|+11 -?'III-NI\/R(400I\/I—E

3.83 (dd, 111) 4 oo (dd, 111), mh 111), 5,29-5. 38 rgl 3

6.90 (d, 1prler ap, amasvhee;ezOQaﬁsonz@llpg (0714mm91) 8Bt fﬁ?m@ﬂ‘} from Eganple 314 and40me 96

(s, 111). 17<7f 2- (trlﬂ112c>romethy3)phenylborolnlc acid were dissolved in 2 ml of toluene 6.5 m% .
ri

155- ( 4- Chlor heny 1 4- -trifluoro-2- hﬁy rox&) f({2542 (
| uor onet hyl(§. Q&eﬁwa). of tr1s(dlbenzyhdeneacetone)dlpalladlum, 6 mg (0.014 mmol) of 2-dicyclo-
1, 3-thi azolg @3

(0. 13 mol ) t he con%ofjvﬁdé t?%l?nﬁ%ﬁr‘%th@&&%d épe%nr gl glmr% OtaSSI nPﬂQSPHEge
acet oni Bri Ive‘-re theml agiednapd(ndeargemibe migthrecessi heated 40 ﬂ)lﬂ‘i@tfer é&\h EKQ wgk-(p. thea
nol ) of t I X

stirred at Hoae G LRSI & ALREIG HAYI KR G ERE T ves
with 5 ml oépamddrafiold theaduéaus pbarsems Sirpcted tvtormatre tlmswcbnmadt caa¢ EWmUeiadryl
reduced pr ess and he ar ude roduct t hen ri

chr omat ogr ap%alll{%a 113 o nte?il c?alf§] T aén\%é A7 SOdr%Fb%‘l ﬁ]tte‘nGd g con?enfrﬁted
t ar get corrmndmdeduh@/ PrBsspive Tho crudq prod\ibd:waQ pdiBfiedi d’h;on‘lﬁg[r@ﬁicp)ld))s IMemddzw:} Bulo

( MtHr V\D 2011/104 /[ EP2011/ 052 81 Exanple 78
5- (4- chiPor &BYF 149 ag; ‘[féhef’?)ffﬂ E _3-thi azol - 2-yl | met hy1} - 4- [ ( 25) -
3,3,3-trifluoro- 2 hydr oxypr opyl ] - 24d|hydro-3H—1,2,4-triazol-3-one

LC/MS [Method 2]: R, = 2.54 min; MS [ESIpos]: m/z = 549 (M+H)"

'H-NMR (400 MHz, DMSO-d): & = 3.83 (dd, 1H), 4.00 (dd, 1H), 4.22-4.34 (m, 1H), 5.29-5.38
(m, 2H), 6.90 (d, 1H), 7.61-7.67 (m, 2H), 7.71-7.83 (m, SH), 7.93 (d, 1H), 7.96 (s, 1H).

Example 77

15  5-(4-Chlorophenyl)-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-2-( {5 2-(trifluoromethyl)phenyl]-
1,3-thiazol-2-y1} methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one

Cl

40 mg (0.13 mmol) of the compound from Example 5A were dissolved in 7 ml of acetonitrile, and
66 mg (0.20 mmol) of cesium carbonate and 42 mg (0.13 mmol) of the compound from Example

20 89A were added. The mixture was stirred at 80°C for 1 h. For work-up, the mixture was cooled to
RT, diluted with 5 ml of methanol and filtered. The filtrate was concentrated under reduced
pressure and the crude product was then purified chromatographically [Method 19]. This gave 47
mg (66% of theory) of the target compound.

LC/MS [Method 3]: R, = 2.48 min; MS [ESIpos]: m/z = 549 (M+H)*

25 'H-NMR (400 MHz, DMSO-dg): & = 3.86 (dd, 1H), 4.02 (dd, 1H), 4.24-4.34 (m, 1H), 5.35-5.45
(m, 2H), 6.92 (s, 1H), 7.58-7.66 (m, 3H), 7.66-7.80 (m, SH), 7.90 (d, 1H).



Cl 570 nﬁ& of the compound fron1Exaane 5A were reacted with 66
ng (0. 23 p)”b*”?‘ﬁ% conpound from Exanffi% 88A anal ogousl ?Cfr@lfzﬁélms”m
preparation of the conpound in Exanple 77. This gave 65 ng (55% of theory)
of the tit|Exampled8und. LG/ MS [Method 4]: R = 1.23 mn; MBS [ESIpos]: niz =
515 and 517 (M+H) + "H NVR (400 MHz, DMSO-d6): 8 = 3.86 (dd, 1H), 4.02
(dd. 110) . Aa2dodSndm- (ElnioRolihy 05,5 42 ,’h@ﬁetga}wrz 533 ahloro 1. 44
(dd, 214), 58-7 8 EB Exanpl e 79 2-
{[5-(3-Chl M@DMM&%@@W&W@ %Hrr#%léo?nez yl ] rret hyI}
-5-(4-chl orophenyl)-4-[(25)-3, 3, 3-
trifluoro-2-hydroxypropyl]-2, 4 di hydro-3H1, 2, 4-tri azof- 3-one Cl 15 70
ng (0.23 mmol ) of the conpound from Exanpl e 5A were r ed with 70 ng
(0.23 muol ) of the conpound from Exanpl e 90A nal &t % to the preparation
of the conpound in Exanmple 77. ghis gave 90 heory) of the title
conpound. LC/ M5 [ Met hod 3]: 1. 44 oz 533 and 535
(NHH)+ WO 2011/104322- 16 H NVR (400 NPE, DVMSO-d6) : 8
= 3.86 (dd, 1H), 4.02 (dd, 5.37-5.43 (m 2H), 6.92
s, 1H), 7.30-7.36 (m 1H), 7.82 (m 3H), 8.27 (s,
H) Exanpl e 80 5-(4- Chlorophenyl) 2-(
54
3,

fluoro-3-(trifluoronethyl)phenyl]-1,3-thia

2- | }met hyl ) - 4-[ (2S) -
3,3-trifluoro-2-hydroxypropyl]-2, 4-di hydro-3H1,

(
1
{ -yl }m
5 4-triazol -3-one
Cl

5 70 mg (0.23 mmol) of the compound from Example 5A were reacted with 66 mg (0.23 mmol) of
the compound from Example 88A analogously to the preparation of the compound in Example 77.

This gave 65 mg (55% of theory) of the title compound.
LC/MS [Method 4]: R, = 1.23 min; MS [ESIpos]: m/z = 515 and 517 (M+H)"

'"H-NMR (400 MHz, DMSO-d): & = 3.86 (dd, 1H), 4.02 (dd, 1H), 4.24-4.35 (m, 1H), 5.39 (s, 2H),
10 692 (br. s, 1H), 7.44 (dd, 2H), 7.58-7.72 (m, 4H), 7.78 (d, 2H), 8.06 (s, 1H).

Example 79

2-{[5-(3-Chloro-2-fluorophenyl)-1,3-thiazol-2-ylJmethyl } -5-(4-chlorophenyl)-4-[(25)-3,3,3-
trifluoro-2-hydroxypropyl]-2,4-dihydro-3£-1,2,4-triazol-3-one

0
M i
Cl F

Ci

15 70 mg (0.23 mmol) of the compound from Example 5A were reacted with 70 mg (0.23 mmol) of
the compound from Example 90A analogously to the preparation of the compound in Example 77.

This gave 90 mg (72% of theory) of the title compound.

LC/MS [Method 3]: R, = 1.44 min; MS [ESIpos]: m/z = 533 and 535 (M+H)"



Cl 55 18 rrrml%' of the conmpound from Exarrpl e 5A were reacted with 61
my (O. 18 mﬂfp)?-%m 2 conpound from Exanffile 91A anal ogous| yCTERAEI/052781
preparati on of the conmpound in Exanple 77. This gave 55 ng (52% of theory)
of the ti t |'B-NORpéNMHZ] DMSG-845 § w8186 ad.4TH), R02 £dd1 1HB 4a5e.3580, [IBS pds)43

|n/z = 567 02 (dd,
4. 25- z{&%ggiw\%gﬁ%{swm E E%’&%% “%111)7%39%‘%% Wrﬁ :64((d,

2H) 7.75-7.84 (m 3H), 8.17 (t, 1H), 8.33 (s, 1H) . Exanple 81

5- (4- Chl or ExiamplelB0- 2-

([5-(2-chl orophenyl)-4-(tri fluoronet hyl)-1, 3-thiazol - 2-yl ] net hyl} - 4- [(28)

153, 3, 3-trid = 2- r 1 - dj z 1 t

2011/ 104322 4@5&0@5@%%%@/@’% 8@9%@@%&9{;@&%@ 3 ﬁ’i‘é"l i%lﬁ‘é&lé’gﬁpi@ d from
Exanpl e 55A W-Eiﬂue@e&-ladirwﬁypﬂopﬂﬁlﬂgiil@@miﬂf-h;ﬁﬂkt)iazof-B{otle conpound from Exanpl e
92A anal ogously to the preparation of the conpound in Exanple 77. This gave
58 ng (76% of theory) of the title conmpound. LC/MS [Method 4]: R = 1.32
mn;, M5 [ESIpos]: tn/z = 583 and 585 (MrH) + 5' H N\R (400 MHz, DVBO-d6): 5 =
3.86 (dd, 111), 4.02 (dd, pl1g), 4.24-4.34 (m 1), “5-2%.5.49 (m 2H), 6.90
(hr. s, 111), 7.44-7.50 (M\/111) ¢ 7.53-7.60 (mj| 211) 7.61-7.68 (m 311),
7.75-7.80 (m 2H). ExanpFe"82 5-(4- Ch - 2-

{[2-(2-chl orophenyl) -1, 3- oxazp Se y1l1l-¥-[ (2S)-3, 3, 3-trifl uoro-2-
Ohydr oxypropy1] - 2, 4- di hydr o-/2 N zol-B—8ne C 113 ng (0.37 mol)
of the conmpound from Exanpl e gact ed vvithng (0.37 mol ) of the

conpound from Exanpl e 54A analogously to the prep# pn of the conpound in
Exanple 77. This gave 23 ng (12% of theory) of thg | e conpound. 15 LC/ M5
[Method 6]: R=2.44 min; M5 [ESIpos]: mz = 499 (WMFIX
Cl

55 mg (0.18 mmol} of the compound from Example 5A were reacted with 61 mg (0.18 mmol) of
the compound from Example 91A analogously to the preparation of the compound in Example 77.

This gave 55 mg (52% of theory) of the title compound.
10  LC/MS [Method 4]: R, = 1.26 min; MS [ESIpos]: m/z = 567 (M+HY"

'[1-NMR (400 MHz, DMSO-dg): 5 = 3.86 (dd, 1H), 4.02 (dd, 1H), 4.25-4.35 (m, 1H), 5.41 (s, 2H),
6.92 (s, 1H), 7.52 (t, 1H), 7.64 (d, 2H), 7.75-7.84 (m, 3H), 8.17 (t, 1 H), 8.33 (s, 1H).

Example 81

5-(4-Chlorophenyl)-2-{[5-(2-chlorophenyl}-4-(trifluoromethyl)-1,3-thiazol-2-ylJmethyl } -4-[(25)-
15  3,3,3-trifluoro-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one

Cl



11-1-NWVR (400 Mz d6): 5 = 3.82 (dd, 111), 3.98 (dd, 1H)

(m 111), é“i’@“!;l%“mn 2 6.88 (d 1187 7. 41 (s, 111), P‘?’T@‘d’zﬂllﬁﬂ(?ﬁ{
211), 7.60-7.66 (m 3;3 72-7.76 (m 211% 92 (dd, 1H)

205- ( 4- Chl @P apeh@rly mymel) of the compouad ERmdispmisrif yere, TB&CE?S@%@I 46511@((]%@910 f 4- |

(29) -3, 3, 3hd doHpUﬁfin'&)mE 192‘2@5&&%&15‘1}%0411@& a3t comflovnll irPZRhmR-ANe
WO 2011/104322- 163 - PCT/ EP2011/ 05 c nmg (0.16 nnol) of the

conpound frﬁm@%ﬁﬁfpé(@%ﬁéh@w@é&@éﬁewfmmum my (0.16 nmol) of the
conmpound from Exanpl e 55A anal ogously to the preparation of the conmpound in

Exanpl e 77., , i d. 5 LC/MB
[NZ{”BOS 4] Eﬁls%w@ﬁ%&h;?i ”33%9“"“%%?@‘%?11 ﬁ)j—gfg%ﬁgnﬁgggﬂ{%y&wgnlw NVR (400

MHz, DMbO-d6): 8 = 3.82 (dd, 1H), 3.98 (dd, 1H), 4.22-4.34 (m 1H),
5.17-5. 26 (IrhNMH)@OOaN@ PMS(&M)B 'ﬁaﬁﬁdéslH),l‘M)Z (dd, 3H), (%24-4349) (m, 1Hp.15.49- 549 (m

2H), 7.72-%,

105- (4- Chl o bgﬁ%?ﬁ)@f c@%ﬁ ﬁg%@%éﬁgfﬁ’ i %}L}Pfl)%)g}re?'{%ﬁﬁ %ﬁ)hgfx’? 780 @
azol -2-yl) 2t hyl )-2,4- di hydro-3H1,2,4-triazol-3-one 52 ng (0.11 mmol)
of the conmpound from Exanmpl e 27A and 47 ng (0 12 nmmol ) of 4-net hoxy-

phenyl di t hi;Qph oni ¢ anhydri de (Lawesson reagent) were dissolved in 1 n
of THF, anﬁﬁ"@w

5-(4-Chlorophenyl)-2-{[2-(2-chlorophenyl)-1,3-oxazol-5-yllmethyl } 4-[(25)-3,3,3-trifluoro-2-

10  hydroxypropyl]-2,4-dihydro-3#-1,2,4-triazol-3-one
) JL fk
113 mg (0.37 mmol} of the compound from Example 5A were reacted with 100 mg (0.37 mmol} of

the compound from Example 54A analogously to the preparation of the compound in Example 77.

This gave 23 mg (12% of theory} of the title compound.
15 LC/MS [Method 6]: R, = 2.44 min; MS [ESIpos]: m/z = 499 (M+H)"

'"H-NMR (400 MHz, DMSO-d): & = 3.82 (dd, 1H), 3.98 (dd, 1H), 4.25-4.33 (m, 1H), 5.15-5.25
(m, 2H), 6.88 (d, 1H), 7.41 (s, 1H), 7.48-7.57 (m, 2H), 7.60-7.66 (m, 3H), 7.72-7.76 (m, 2H), 7.92
(dd, 1H).

Example 83

20  5-(4-Chlorophenyl)-2-{[2-(2,3-dichlorophenyl)-1,3-oxazol-5-ylJmethyl}-4-[(2S5)-3,3,3-trifluoro-2-
hydroxypropyl]-2,4-dihydro-3£-1,2,4-triazol-3-one



15 m xture S I at 70C for 16 h. ter cooling to ]

was partiti%ﬁ&&ﬁféﬂi’ggn 10 M of tert-butyl” nethyl ether EEET%@%IQ?L@#Z%?
wat er. The organi ¢ phase was separated off, washed with in each case 10 ni
of water and saturated sodium chloride sol ution, (Sil‘l ed;oyxer sodium sul fate,
filtered and concentrated under reduced pressaye.
by preparative HPLC [ Method 19] .., This gave 50 % ofFt heory) of the
title conpound as a col orCk |
M5 [ESI pos]: mz = 491 (M ( R+(400'\WHz,,"CDC13): 8 = 0.71-0.81 (m
2H), 0.97-1.06 (m 2H), 2.9 \ . , ANBB{(s, 2H), 5.25 (s, 2H),
7.35-7.55 (m 6H), 7.69 (d, e 85
55- (4- Chl or ophenyl) - 4- cycl opropyl-2- ({543- (trifl Net hypbenzyl | - 1H i m daz
ol -2-yl}methyl)- 2,4-di hydro-3H 1, 2,4-triazol - 3- 0 mg (0.10 rmol) of
t he conpound from Exanple 27A were dissolved in 1 of DMF and m xed with
23 mg (0.30 mol ) of anmoni um acetate, and the m xturgjwas stirred in a

m crowave 10 oven at 200C for 15 min. After cooling, a further 30 ng (0.39
mol ) of ammoni um acetate were added, and the mi xture was stirred in a

m crowave d¥ars 162000 phihe spwpovad o Brpmplss 3o werededctedgvithotORme (@ Hemmp ofir e
was partiti :

organic phégﬂ&\gﬂgggi&é%ﬁg%%noﬂ%ﬁg a%{éﬁlésmg%ﬁﬁrl a%g%g %@E:h?sc 819 %I\P@r?r?%?am&&%g r
and sat ur atTdd sweel3ung 9l oofithwryof theitide comprouedl over sodi um sul fate, filtered

and concentrated under reduced pressure. The residue 15was purified by

i 19}q Fhi o h f the t t
Conpound s ZHSIMENEN 1R, L Hos s BRNEosE il st P S5 AIAETY) D (4000
MHz, CDC13): 8 = 0.65-0.82 (br. m 2H), 0.97-1.09 (m 2H), 2.92-3.03 (m

1H), 3.98 (‘H;NMR)A0GMER, DYSRH):, & 7.332-(@d,581)( BP8 &d) 1HY 4624 M (nRH)), 3.07-1.96 (s,

1H) . 20 Exapplg, 8%y VQ1804.44 0182753 0wy - FELRL Y5283 76 (m, 21, 7.84 (a4,

1H), 7.88 (dd, 1H).

Example 84

10 5-(4-Chlorophenyl)-4-cyclopropyl-2-({5-[3~(triflucromethyl)benzyl]-1,3-thiazol-2-yl} methyl)-2,4-
dihydro-3H-1,2,4-triazol-3-one

0

PN
S

52 mg (0.11 mmol) of the compound from Example 27A and 47 mg (0.12 mmol) of 4-methoxy-
phenyldithiophosphonic anhydride (Lawesson reagent) were dissolved in 1 ml of THF, and the
15  mixture was stirred at 70°C for 16 h. After cooling to RT, the mixture was partitioned between 10
ml of tert-butyl methyl ether and 10 ml of water. The organic phase was separated off, washed
with in each case 10 ml of water and saturated sodium chloride solution, dried over sodium sulfate,
filtered and concentrated under reduced pressure. The residue was purified by preparative HPLC

[Method 19]. This gave 50 mg (97% of theory) of the title compound as a colorless solid.



ca 72 M of the compound from Exanple 28A and 43 0.23 nmmol )
of 2- (tr| f I‘U@ﬂ@ll/ 3% ) phenyl bor oni ¢ acl® -were di ssol ved PRT: 14p52781

di oxane. For 10 min, a stream of argon was passed through this sol ution,
and 8 7 ny M@[Eﬁi@ﬁnﬁﬂ‘f“%ﬁ‘ (M8) al ci s(tri phenyl phosphi ne) pal | adi un{0) 5
were then added under argon. The m xture was heated to the boil, and 0.15
m (0.30 I f OHS o] t er
B gon, The. Bt B e e P O g )\ PR3 (B e Sy
the m xt ur @Hpas25ds] ) U337 .6 h(m.GHH 7.6 (dwdf)er and extracted twice with in
each case 15 m of ethyl acetate. The conbi ned organi c phases were dried
over magnesjUm sulfate, filtered and concentrated under reduced pressure.
The crude s 10 purified chromatographically [Method 19]. This
gave 36 ng (44% of theory) of the target conpound. LOMS [Method 4]: R =
1.18 nm> MS-EE3lgoptienyli-zyctopBer@1-2HASHS-(trifluotdnxpiRlyoehayl]- lemld@h@@}@l}@)ﬂhm =
3.83 (dd, 23-4.35 (m 111), 5.09-5.20 (m 211), 6.90
(d, 1H), 7]24 legdrg?ﬁ’(ldp4‘fga%‘é)37°“§5 (m 211), 7.65-7.81 (m 5H), 7.89 (d,
1H), 8.49 (d, 15111), 8.62 (d, 1H). Exanple 87

5- (4- Chl or opheny1) - 2- {[ 5- ( 2- chl or ophenyppyri di@Qd-3-yl Jmet hyl }-4-(3, 3, 3-trifl
uor o- 2- hydroxypropyl)-2, 4-di hydro-3H 1, 2, 4-tr -y one WO 2011/ 104322-
166- PCT/ EP2011/ 052781 Anal ogously to f the conpound in
Exanmple 86, 72 ng (0.15 nmol) of the ouny frm Exanpl e 28A and 59 ny
(0.23 mml) of 2-chl orophenyl bor g cacted with one anot her.

5" H NMR (400 NMHz,
(m 1H), 5.10-5.20
3H), 7.75 (d, 211),

= 509 and 511 (k
(dd, 1H), 4. 248

124= 1.16 mn; M [ ESI pos]:

DVSO-d6): 8 = 3.83 (dd, 1H),
(m 2H), 6.90 (d, lH) 7.44- %
7.86 (t, 1H), 8.57-8.62 (m 2H).

50 mg (0.10 mmol) of the compound from Example 27A were dissolved in 1 ml of DMF and
mixed with 23 mg (0.30 mmol) of ammonium acetate, and the mixture was stirred in a microwave
10 oven at 200°C for 15 min. After cooling, a further 30 mg (0.39 mmol) of ammonium acetate were
added, and the mixture was stirred in a microwave oven at 200°C for another 30 min. After cooling
to RT, the mixture was partitioned between 10 ml of ethyl acetate and 10 ml of water. The organic
phase was separated off, washed with in each case 10 ml of water and saturated sodium chloride
solution, dried over sodium sulfate, filtered and concentrated under reduced pressure. The residue
15  was purified by preparative HPLC [Method 19]. This gave 17 mg (35% of theory) of the target

compound as a yellowish resin.
MS [ESIpos]: m/z =474 (M+H)"

"H-NMR (400 MHz, CDCly): 8 = 0.65-0.82 (br. m, 2H), 0.97-1.09 (m, 2H), 2.92-3.03 (m, 1H), 3.98
(s, 2H), 5.10 (s, 2H), 7.33-7.58 (m, 6H), 7.68 (d, 2H), 10.19 (s, 1H).

20 Example 86

5-(4-Chlorophenyl)-4-(3,3,3-trifluoro-2-hydroxypropyl)-2-({5-[2-(trifluoromethyl)phenyl Jpyridin-
3-yl}methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one



544- Chl or opheny1l) - 2-{[ 542, 3-di chl or ophen ridin-3-yl]nethyl
-4-[(2S)- 3F{§032/0ﬁi/ﬂ?43&£>ro 2- R (2 vl %T}EP2011/052781

10hydr oxypropyl] - 2, 4-di hydro-3H 1, 2, 4-tri azol -3-one Cl Anal ogously to the
preparation of the conpound in kxanple 86, 34 rTE' (0.0F mml) of the
conmpound from Exanpl e 29A and 20\pg (0. 10 nmmh) F

2, 3-di chl or ophenyl bor oni c acid s reacted th ofe ahpther. This gave 26
ng (69% of theory) of the o“ corrpoun. LgJ\LC/ [ Method 4]: 1t = 1.21
mn; M5 [ESIpos]: rn/z = 5
3.83 (dd, 1H), 3.99 (dd, 1M
(d, 111), 7.42-7.53 (m H), 7. [ 7.71-7.78 (m 311), 7.86
(t, 1H, 8.61 (dd, 211). Exanple 89N

205- (4- Chl orophenyl)-4-[(2S)-3,3,3-trifluoro-2- ypropyl]-2-({242-(trif
| uor onet hyl ) phenyl ] -

pyridin-4-yllnmethyl)-2,4-di hydro-3H 1, 2,4-triazol -3-9ne WO 2011/104322-
167 -PCT/ EP2011/052781 C 145 ng (0.46 mmol) of the Conpound from Exanpl e
64A were dissolved in 3 m of acetonitrile, and 141 ng (0.46 mol) of the
conpound f romEarmhaold Af e doﬁﬁéhnﬂﬂ'roﬁﬂEﬁ&pMA) arf 4368 (0.7 BA6H QN AL LifNEfoe
added. The m'xtu&e was stirred at%)gve&for . After cooling to RT, the
sol i d was SP¥PIDPRTELPOPEC AGHVET HS HEF.HAOF fin‘?I’é ERd0dpine ¢ Ficam ofjargap was

reduced preuasd Bwough thif doldiibAta8d B8 Snd @GS Bkhol ) BetdabEHPR e iphaMite)ré 18dium
m of 1 N %ﬁdrochlutcg)rl c acid was ad e(g and th)e pr oduct V\lgsp d%srhecgplay UI’I@%I ed

chr omat dgr avmﬁq tham pded npden grgon Jjhe mixpe vgﬁa\héat@ﬂsamﬁbe lzozlo%dd% 13 RE@APymBel) efpc?

I'R (400 MHz, DMBO-d6): 8 =
, 5.10-5.20 (m 2H), 6.90

target commeuy ouJ—ng@l k%&ﬂ%dso‘ﬂtmn Rvers ahdélcﬁuﬁﬂef‘ argw ]: wa@'s{ﬁed‘ulﬁﬂs
( MtHr 10" H- N 5 (dd, "1H), 4.01
4.28-4.35 (tpfluxq 20 g. @Qergsoghpg to T, the mlxture was diluted with 10 ml of water and extracted

twice with in each case 15 ml of ethyl acetate. The combined organic phases were dried over
magnesium sulfate, filtered and concentrated under reduced pressure. The crude product was
10 purified chromatographically [Method 19]. This gave 36 mg (44% of theory) of the target

compound.
LC/MS [Method 4]; R, = 1.18 min; MS [ESIpos]: m/z = 543 (M+H)"

'"H-NMR (400 MHz, DMSO-dg): § = 3.83 (dd, 1H), 3.99 (dd, 1H), 4.23-4.35 (m, 1H), 5.09-5.20
(m, 2H), 6.90 (d, 1H), 7.47 (d, 1H), 7.59-7.65 (m, 2H), 7.65-7.81 (m, SH), 7.89 (d, 1H), 8.49 (d,
15  1H), 8.62 (d, 1H).

Example 87

5-(4-Chlorophenyl)-2-{[5-(2-chlorophenyl)pyridin-3-yl]methyl }-4-(3,3,3-trifluoro-2-
hydroxypropyl)-2,4-dihydro-3/-1,2,4-triazol-3-one

F
o OHO F
M F
~¢ N 1
\ N=
y/
N

Cl



2 6.90 (d, 111), 7.32 (dd, 1H), 7. 41 , 1H), 7.52 (d, 1
(7m61 ;Dee (‘HPZ&P‘&”“ 288 (d, 1I(—|) 7, ;Ds 7- 168+ gns 3H)H) 7.85 (ECTM%“&“@@SM
1 Exanmpl e 90
5H%4 Ch?or oﬂgﬁ@ﬁw}xzﬂ the preppragian of dhmeRTgRIpYS itiExamely 18pmét Mg -8 prel et the 3 3
-trifluoro-ZmhnelRenlmREPRYKIA 2d4s gy ds &n?b'l‘j‘dhz%hfbr&ﬁhb@mlmn% A Pwerbleacted
Anal ogously to the E eparation of the conpound in Exanple 89, 261 ng (0.85

mmol ) of t Hathssg hisgaveE g (¢ 752 tam)@merﬁggwowuﬁw) of the
conmpound from Exanpl e 65A were reacted with one another. This gave 249 ny
(54% of thaqiyk }Methtohak/s RAL G946 RO os]\‘}@%é%nh%%&am 68

- PCT/ EP2011/ 052781 LU Met hod 3] : .28 min; MS[ESIpos]: nth = 509
and 511 (MtH) 11-1- NI\/R(400 MHz, DMSO-d6): 8 = 3.87 (dd, 1H), 4.01 dd
1H), 4. 26- 4HIOMRAH00 MHz, DMSR-€:):20=(3R3 @H)lH)63 %(@d 1H1H)24473 @, (18D, 51%520
Zi—;ll g ga%@ %ﬁg')iﬁ.907(d,5ﬁ{),7 7.887 66 331, 7.48-9%5 (A, 388 Y .75 (4, 51, (Fhe @k, SsR864 d.
5-('4- Chl or aph@ry 1) - 2- 1[ 2- (2, 3- di chlor ophenyl ) pyri di n-4-yl ] met hyl }-44(2S) -3,
3,3-trifluoro-2- hydroxypropyl]-2,4-dihydro-3H 1, 2,4-triazol-3-one C 81
ng (0.26 he conpound from Exanpl e 66A were di ssolved in 3m of
acetonitrm%—%rn% 79 ng (0.26 nunol) of the conmpound from Exanple 5A and
125 ng (0.38 nunol) of ceS| um carbonate were added. The m xture was stirred
at 65C f or 52(4HCHerdphenylRa-{[5e2.3adi¢hlorophenypgridin-3THlmetiol ji-# (883, 3. heriflubrd-2-er ed
of f andri i i The filtrate was concentrated
under (rjleduglz'gg :\fméé@t}?zé‘]‘ gﬁgdrgﬁ?jg?t?@a%@r% @1 ed chromat ographically [ Method
19]. This gave 79 ng (56% of theory) of the target conmpound. 15 LC/ M5
[Method 4]: R = 1.21 min; M [ESIpos]: nlz 543 and /B45 (MrH) + 11-1-NMR
(400 MHz, DMVBO- d6): 8=3.81'B(dd 1H), 401(£EZHOJ,H) -R28-4.35 (m 1H),

5.10-5.21 (m 2H), 6.91 (d, \1H) _C7.34 (dd, 1Hj, 7 N52 (m 2H), 7.57 (s,
1H), 7.61-7.66 (m 2H), 7. (df 1H)| Exanple 92

Cl

Analogously to the preparation of the compound in Example 86, 34 mg (0.07 mmol) of the
compound from Example 29A and 20 mg (0.10 mmol) of 2,3-dichlorophenylboronic acid were
reacted with one another. This gave 26 mg (69% of theory) of the target compound.

15 LC/MS [Method 4): R, = 1.21 min; MS [ESIpos]: m/z = 543 and 545 (M+H)"

'H-NMR (400 MHz, DMSO-dg): § = 3.83 (dd, 1H), 3.99 (dd, 1H), 4.26-4.34 (m, 111), 5.10-5.20
(m, 2H), 6.90 (d, 11I), 7.42-7.53 (m, 2H), 7.60-7.65 (m, 2H), 7.71-7.78 (m, 31), 7.86 (t, 1H), 8.61
(dd, 2H).

Example 89

20  5-(4-Chlorophenyl)4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-2-( {2-[ 2-(trifluoromethyl)phenyl]-
pyridin4-yl}methyl)-2,4-dihydro-3 H-1,2,4-triazol-3-one



205- (4- Chl orophenyl1)-4-[(2S)-3, 3, 3-trifluoro-2-hydroxypropyl]-2-(1242-(trif
pyrimdin-4-yl}methyl)-2,4-di hydro-3H 1, 2, 4-tri azol -3-one WD 20111104322-

169 - PCT1EP20111052781 CI 303 %0.19 nunol ) of the fcompound from Exanpl e
80A (purity about 20% were disspl,Ved in 2 mnoMOscetgnifirile, and 65 ng (0
21 mmol ) of the conpound from Ex&pte 5A ané;ﬁz ng 70. rnmol) of cesium

carbonate were added. The pFxTire was stirre t 60C for 2.5 h and at RT
for a 5 further 96 h. The 3 ¥l tepNed off and rinsed with a
little acetonitrile. The f 4 s gdonceng+gt ed under reduced pressure
and directly purified chromatograpllicagdy [Methad 19]. This gave 19 ng of
the target conpound, which were subje€ted to a U, Ner chr omat ogr aphi ¢
purification on silica gel (nobile phase: cyclo g/ et hyl acetate 7:3,
then 1:1). This gave 8 ng (7% of theory) of the \atget conpound. 10 LC/ MS
[Method 3]: It = 1.32 mn; M5 [ESIpos]: rn/z = 544 (‘WH)+ "H NVR (400 MHz,
DMSO-d6): 8 = 3.86 (dd, 1H), 4.01 (dd, 1H), 4.31-4.35"(m 1H), 5.13-5.26
(m 2H), 6.93 (d, 1H, 7.39 (d, 1H, 7.61-7.67 (m 2H), 7.69-7.83 (m 5H),
7.88 (d, 1Hus nik @36 (ehnolllbd the BXAgHALE 3% Example 64A were dissolved in 3 ml of acetonitrile,
155-(4-Ch|orophenylé-z-{[zbéz-chlorophenyEpyrinidin-4~¥l]nethyl}-4-[(28)-3,
3, 3-tri f | udP$. ol mRyHE RN e compaund iRy Exdmple 34 2ndi 234 g Q02 Burghof cesfum o
2011/ 104322arbddfle RELAERAORL RRR:fBkas stirred at 60°C for 16 h. After cooling to RT, the solid was

5  filtered off and rinsed with a little acetonitrile. Under reduced pressure, the filtrate was reduced to

a volume of about 2 ml, 0.1 ml of 1 N hydrochloric acid was added and the product was directly
purified chromatographically [Method 19]. This gave 49 mg (20% of theory) of the target

compound.
LC/MS [Method 4]: R, = 1.15 min; MS [ESIpos]: m/z = 543 (M+H)"

10 'H-NMR (400 MHz, DMSO-d¢): § = 3.85 (dd, 1H), 4.01 (dd, 2H), 4.28-4.35 (m, 1H), 5.09-5.20
(m, 2H), 6.90 (d, 1H), 7.32 (dd, 1H), 7.41 (s, 1H), 7.52 (d, 1H), 7.61-7.66 (m, 2H), 7.68 (d, 1H),
7.73-7.79 (m, 3H), 7.85 (d, 1H), 8.63 (d, 1H).

Exampie 30

5-(4-Chlorophenyl)-2-{[2-(2-chlorophenyl)}pyridin-4-yl|methyl}-4-[(25)-3,3,3-trifluoro-2-hydroxy-
15  propyl]-2,4-dihydro-3H-1,2,4-triazol-3-one
F
F

I,'

o 0 HO
N
N N

— \
| b
N/
Cl

Analogously to the preparation of the compound in Example 89, 261 mg (0.85 mmol) of the
compound from Example 5A and 240 mg (0.85 mmol} of the compound from Example 65A were
reacted with one another. This gave 249 mg (54% of theory) of the target compound.



mol ) of cesium carbonate were added. The m xture was stirred at 60C for
2.5 h and WORMI/E4332further 96 h. The-8&-d was then fil PETEP29ET/052781L
rinsed with a little acetonitrile. The filtrate was concentrated under
reduced pr ds¥MSdMathad dj: Ret 12§ mpwr¥$ [Epeshmypatodemdtil €4HHY [ Met hod 19] .
This gave 31 ng of the target conpound, which were subjected to a further

chr omat ogr aghi \d.C “P%p Ns Siqld g ' hase; i

cycl ohexaneﬁmgl;ﬁggt{:%{}gfg : 3?16?'t?1en3'g17?%1’. ﬁ&l)hig"gpg(gfngEZ)S'nﬁ‘L%gZ%%%?’ % Oe%??/)

of the tardet 2dpEsOUddIH) CAVEL,[1MB] héd7 4] (mRH), 1.53-3.66i(m; 3WE 7[6ESL, 28] 7.77 6k =
510 and 51%5:1()%&1()(1+ ')H- NMR (400 MHz, DMBO-d6): 8 = 3.87 (dd, 111), 4.02
(dd, 111), “4728-"4. B]Ep(m 111), 5.16-5.26 (m 211), 6.93 (d, 111), 7.36
(d, 111), 7.44-7.54 (m 211), 7.56-7.60 (m 111), 7.61-7.66 (m 211), 7.71-
107.79 (5m Exhinple®d 94 (d, 111). Exanple 94

5- (4-Chl orophenyl)-4-[(25)-3, 3,3-trifluoro-2-hydroxypropyl]-2-({642-(triflu

or onet hypp - ri.m, gp-Nmd- Y thyl)-2.4-di I O- , -txiazol - 3-one
Cl 15 37 m@@ﬁgo O 1§5 'gtzo(tzéé&{%%ér%%hﬁﬁ@ rglrl%ﬁl'%}iayrf%yg] %‘g&%%’e't“ 1'§50fved in
2 m of acdiydmokipropyd]-2,&ditly86-3Al,7,0-tiiBovmle) of the conpound from Exanpl e 5A
and 57 ng (0.18 mmol) of cesium carbonate were added. The m xture was
stirred at 60C for 2.5 h. After cooling to RT, the soli{.d was filtered off
and rinsed with alittle aﬁﬁtonitrile. The filt e slgoncentrated under
reduced pressure and directyy purjfied chronma@ographi ly [ Method 19]. The
product obtai ned was 20subj +d0 a further||chro t ogFaphi c purification
on silica gel (nobile phas#g 2 ate 4:1, then 3:2). This
gave 28 ngy (41% of theory) sNe co%pou d. LM [Method 6]: R =
2.34 mn; M5 [ESIpos]: mz=<%4 N= 11-1- NMR (400 MHz,

DMVM60-d6): 8 = 3.86 (dd, 111), 4. : .34 (m 1H), 5.17-5.29
(m 2H), 6.91 (d, 1H), 7.55 (s, 1H, 7. N\63 (d, 211), 7.72-7.78
(m 3H), 7.80-7.85 (m 251H), 7.91 (d, 1H), 9.24 111). WD 2011/104322-
171. - PCT/ EP2011/ 052781 Exanpl e 95
5- (4- Chl or ophenyl) - 2-116- ( 2-chl or ophenyl ) pyri m di n-4-gl ] met hy1}-4-[(25)-3, 3
, 3-trifluoro-2- hydroxypropyl]-2,4-dihydro-3H 1, 2,4-triazol -3-one

81 mg (0.26 mmol) of the compound from Example 66A were dissolved in 3 ml of acetonitrile and

10 79 mg (0.26 mmol) of the compound from Example 5A and 125 mg (0.38 mmol) of cesium
carbonate were added. The mixture was stirred at 65°C for 2 h and at RT for a further 16 h. The
solid was then filtered off and rinsed with a little acetonitrile. The filtrate was concentrated under
reduced pressure and directly purified chromatographically [Method 19]. This gave 79 mg (56% of
theory) of the target compound.

15 LC/MS [Method 4]: R, = 1.21 min; MS [ESIpos]: m/z = 543 and 545 (M+H)"

'_NMR (400 MHz, DMSO-dg): & = 3.85 (dd, 1H), 4.01 (dd, 1H), 4.28-4.35 (m, 1H), 5.10-5.21
(m, 2H), 6.91 (d, 1H), 7.34 (dd, 1H), 7.45-7.52 (m, 2H), 7.57 (s, LH), 7.61-7.66 (m, 2H), 7.71-7.79
(m, 3H), 8.67 (d, 1H).

Example 92

20 5-(4-Chlorophenyl)-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-2-({2-[ 2-(trifluoromethyl)phenyl]-
pyrimidin-4-yl} methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one



5 Analo ouslx to the preparation of the conpound in Exanple 27 nﬁ
(0 10 mol WO KB hound from Exanpl e!®3A and 32 ng (0. B THHBP¥”@?7§ e
conmpound fronlExaane 5A were reacted with one another. This gave 29 ny
(54% of theory) of the target cgnpound. LC/ M5 [thhodFﬁ]: R=1.15 mn; M
[ESIpos]: mz = 510 and 512 (M+H F14-NMR (408 do): 8 = 3.86 (dd,
111), 4.02 (dd, 111), 4.27-4, ®E111), 5. 19-5. 24710 m 211), 6.91 (d,
111), 7.48-7.59 (m 211), O%7.69 (m 72 {d, 111), 7.74-7.80 (in,
211), 9.27 (d, 1H). Exanpl¥ N N
5- (4-Chl orophenyl) - 2- {[ 6- ( &=
)-3,3,3-trifluoro-2- hydroxypropyl
Anal ogously to the preparation of t compound i/
mmol ) of the compound from Exanpl e 84A and 24 n{ 08 nunol) of the
conpound from Exanpl e 5A were reacted with one anstHer. This gave 29 ny
(66% of theory) of the target conpound. WO 2011/104322-

172- PCT/ EP2011/ 052781 LC/ M5 [Method 6]: R = 2.54 min; M5 [ESIpos]: rn/z =
544 and 546 (MtH)+ I1-1-NVR (400 MHz, DVb04): 8 = 3.86 (dd, 1H), 4.02 (dd,
111), 4.26-363 3 (0N9 mbid)) ofShel@nipodd from ERddiple 602 Boutisy, abbid)20%5). viete disdobred in 2

%lj__blj , 77527321_111(?93?&%]‘33%1@’ @n:; 9? %né,?(o?iorrﬁnn?g) %:%ﬂﬁg%p?(éi}é gr’omj]g?ainp%' 5715f1 -and7937r?‘1g %99

5- (4-Chl or Qﬂﬁtﬂwﬂc)eslém(canbam@e erk blidear Phe?mixyiels azfsyslﬁhe@yﬂéw@fdr{zlﬂ]am(dart iRfTl fg04 ONe
t hypbenzyl ] - 1H1 3-triazol-4-yllnmethyl)-2,4-di hydro-3H 1,2, 4-1riazol - 3- one
29 ng (6 @rfh?bP?h Thessolid pyes thed figed A snddinssd v 6#&@%@% i he; fEirats was

charged in cdnddhirdd dddeciced blekduteand Jiect Iﬁiﬁﬁé@c}ﬂf&nm% Aﬁhldafly gqskhwnse}zm@
were added. The mi xture was stirred at 12 mmol) of
copper (11) gacet dMme AD il jscht compagnds Oveh (BTel ubiseind) top ﬁﬁféercehfﬁmtﬁaaw%m
Exanpl e 13'%ui*‘1‘ﬁ£a%’oﬁ B@@m@pg&(émﬁf&q;hss%s Wcﬁdh@;&n@?e?ﬁ&l%@tafé’a?% %ﬁe‘nrlr BATRE 4% The

t enperature e reaction mxture was then filtered tﬁroug
little S|IKEéoéﬁkoﬂQ%%h®M§EU@ﬂmﬂéﬁng eluted with about 10 nl of et hyl
acetate, and the filtrate was concentrated under

10 LC/MS [Method 3]: R, = 1.32 min; MS [ESIpos]: m/z = 544 (M+H)"*

'H-NMR (400 MHz, DMSO-dg): & = 3.86 (dd, 1H), 4.01 (dd, 1H), 4.314.35 (m, 1H), 5.13-5.26
(m, 2H), 6.93 (d, 1H0), 7.39 (d, 1H), 7.61-7.67 (m, 2H), 7.69-7.83 (m, 5H), 7.88 (d, 1H), 8.93 (d,
1H).

Example 93

15 5-(4-Chlorophenyl)-2-{[2-(2-chlorophenyl)pyrimidin-4-yl|methyl}-4-[(25)-3,3,3trifluoro-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one

F
N 0 HO@ =
PN -
N\~ N N
\ N=
N &
Cl

259 mg (0.18 mmol) of the compound from Example 81A (purity about 20%) were dissolved in 2
ml of acetonitrile, and 62 mg (0.21 mmol) of the compound from Example 5A and 89 mg (0.27



15 reducederessure The crude product was purified chromat o% hi cal |
[ Vet hod 19WORMIYI¢EN2E 52 ng (65% of theblly) of the targetP€ fﬁi&%ﬁ“zﬂ VS

[Method 4]: = 1.13 min;, MS [ESIpos]: mz = 547 (MrH+ ' H-NVR (400 Mz,
CDC13): 8 manlpaf @sion carppnatg-yere ad% Hheoslx(qﬁq wasistiyred at, Gﬂécﬁor%lqmd at Riyfor . 15

(281 E>2<z|:)rrpl 5-&3@& 96 hlﬁe soRid Wws ﬁ-leﬁ ]ﬁlt(efgﬂ o%l‘—gnd rnséd with §?1ttfen§cet§ﬁﬁrﬂe 7Th@3}’11§r9[e w]ab)

5- (4- Chl or opiventyayd mdeere@csd pressirtelpod alirgetlyymirifisd gropatdgraghicalld Adethed 1511 Tos ome

t hyl ) benzyl r riazol.-3-on
L 5053 s Tt BE bl vere! ‘%ﬁ‘tﬁyo g"u%ﬁ“}‘?é‘ ChrbhhB8apsc

pr epar atsi opunficatibe o sitiprogeh (nabile ﬁhanmyeloﬁék,anﬁﬂhyrgce(tﬂe 14, nhm)l :J). Ghistghes 23 mg
conmpound fr | e 13A ve 54 (68% of theory) of the title conpound.
LG/ VB [ Met ﬁ%%‘%‘%@":‘c & “ﬂgg[Eg pos]: ni/z = 547 (M-EL)+ 5 H NVR
(400 MHz, CDC13): 8 = 3.91-3. 99 (m 1E1), 3.99-4.06 (m 111), 4.46-4.57 (m

1H), 5.16 @Lg/MSHMethod 3L R(€ .13 hiin; MS [EBIfs]: n2y 570 4@ 502 (MEHY) , 7. 42-7.58 (m
7E1), 7.72 (d, 1H). Exanple 99 5

-(4-Chloro ) A+ =33, 3-drif [0~2- r 1] ;24

{142-(tri f%%ﬁéﬁ%%ﬂ’h&%ﬁﬁii" 251738? °af§z€¥9 &’%@{ W 56, 11, 516526
net hyl) - 2, 4mg2rny €199 (S HiHJ,, 725,64dtllH)aZ434-? 34 QneH)1053-7.80(mny HY,07. A 176604, HY7.71-
sodi um azi de v&e ? Inltl(f charged in 1 m of nmethanol, and 58 ng (0.31
mrol ) 9P 2-7(Pr b ASHEL A phenyl boronic acid and 6 mg (0.03 mmol) of
copper(11) acetate nonohydrate were added. The m xture was stirred at RT
for 18 h. @Ex8mple @af water, 30 ng (0.15 mmol) of L-ascorbic acid sodiumsalt
and 117 ng (0.34 mml) of the conpound from Exanple 15 14A were then added

wor k- up, 1 e e NP S ok oisey T B ey

acetate, an n&lm_ﬂi}l}hehiynge&hﬁir@@mlm huesioxinde sol ution were added with
stirring. Arter phase separation, the aqueous phase was extracted three

more times with in each case 10 nil of et hyl acetate. The conbi ned organic
phases were dried over sodium sqifEte fllteredH%nd C ncFentrat ed under

reduced pressure. The
F J]\ F

=

\
N

Cl

15 37 mg (0.12 mmol} of the compound from Example 82A were dissolved in 2 ml of acetonitrile,
and 39 mg (0.13 mmol) of the compound from Example 5A and 57 mg (0.18 mmol) of cesium
carbonate were added. The mixture was stirred at 60°C for 2.5 h. After cooling to RT, the solid
was filtered off and rinsed with a little acetonitrile. The filtrate was concentrated under reduced
pressure and directly purified chromatographically [Method 19]. The product obtained was

20  subjected to a further chromatographic purification on silica gel (mobile phase: cyclohexane/ethyl
acetate 4:1, then 3:2). This gave 28 mg (41% of theory) of the target compound.

LC/MS [Method 6]: R, = 2.34 min; MS [ESIpos]: m/z = 544 (M+H)"

'H-NMR (400 MHz, DMSO-dq): & = 3.86 (dd, 1H), 4.01 (dd, 1H), 4.27-4.34 (m, 1H), 5.17-5.29
(m, 2H), 6.91 (d, 1H), 7.55 (s, 1H), 7.59 (d, 1H), 7.63 (d, 2H), 7.72-7.78 (m, 3H), 7.80-7.85 (m,
25 1H),7.91 (d, 1H), 9.24 (d, 1H).



WO 2011/104322- 174 -PCT/ EP2011/ 052781 crude product was purified

chr omat ogr AMR06H13R2 ca gel (nobil e phak®:- cycl ohexane/ et B?W@?@lﬁgﬂ'@l 1,
then 1:2). This gave 117 ng (71% of theory) of the target conmpound. LC/ M5

[ Met hod 3] EM%ZG mn; MS[ESIpos]: rn/z =533 (MrH+ 'H NVR (400 Mz,
DVSO-d6): 8 = 3.83 (dd, 1H) 3.99 (dd, 1H), 4.28-4.34 (m 1H), 5.12-5.23
‘2( m (25') 1%(2.3%1%5131)}%&91) 2-f 66(3 c(ﬂ%m ﬁé#)y fB%nr@iﬁm-i Afndefh1y 2hh25)-73 8rducdPo(m 2H),
5- ( 4- Chl or dpéreryrrpyii- i[‘fQ@dr@-3EI32A-trlaﬁ¢ltﬂe¢I@-2 hydr oxypropyl ] -2-({143-(triflu
or onet hypphenyl | -

1H 1, 2,3-triazol -4-yl }nethyl) -2, 4-di hydro-3H 1, 2, 4- trl};azol 3-one 10C

Anal ogousl y to the preparation of the conmpound i—l@) Exa 99, 117 ng (0. 34
mol ) of the conpound from Exarrpb? 14A gave 138 ntf- oof t heory) of the
title conpound. LC/ MS [ Met hgd 124= 33 n; [ ESFpos]: mz = 533

( M+H) + 1H NVR (400 ¢v ; dd, 1H), 3.99 (dd, 1H),
4.27-4.38 (m 1H), 5.13-5. _ : (d 1H), 7.59-7.65 (m 2H),
7.73-7.79 (m 2H), 7.81-7.9 in, I\§324-. (m 2H), 9.02 (s, 1H.
Exanpl e 101 5-(4-Chl orophenyl) - 2- N\,7
{[1-(2-chl orophenyl)-1H1, 2, 3-tri azol-4-yl]nmeth
-4-[(29)-3,3,3-trifluoro-2-

hydr oxypr opyl] - 2, 4-di hydro-3H-1, 2, 4-tri azol - 3- one

5  Analogously to the preparation of the compound in Example 94, 27 mg (0.10 mmol} of the
compound from Example 83A and 32 mg (0.11 mmol) of the compound from Example 5A were
reacted with one another. This gave 29 mg (54% of theory) of the target compound.

LC/MS [Method 4]: R, = 1.15 min; MS [ESIpos]: m/z = 510 and 512 (M+H)"

'H-NMR (400 MHz, DMSO-d¢): & = 3.86 (dd, 1H), 4.02 (dd, 1H), 4.27-4.35 (m, 1H), 5.19-5.29
10 (m, 2H), 6.91 (d, 1H), 7.48-7.59 (m, 2H), 7.60-7.69 (m, 4H), 7.72 (d, 1H), 7.74-7.80 (m, 2H), 9.27
(d, 1H).

Example 96

5-(4-Chlorophenyl)-2-{[6-(2,3-dichlorophenyl)pyrimidin-4-ylJmethyl}4-[(25)-3,3,3-trifluoro-2-
hydroxypropyl]-2,4-dihydro-3#-1,2,4-triazol-3-one

Cl o HO,

F
F
Cl ) F
\ N

N
\
Nb
cl

Analogously to the preparation of the compound in Example 94, 23 mg (0.07 mmol) of the

Z—"

15

compound from Example 84A and 24 mg (0.08 mmol) of the compound from Example 5A were
reacted with one another. This gave 29 mg (66% of theory) of the target compound.



Anal ogously to the preparation of the conpound in Exanple 99, 75 ng (0. 22
nunol ) of t"Me 20 Ad from Exanpl e 14A-bHBve 56 ng (55% of PEREGH2011/85278he
title conpound. LG/ MS [Method 4]: 124 = 1.09 min; MS [ESIpos]: nlz = 499
and 501 ( MECIYS [Bfethod SNIRR- 240 ilvAES [ESURE: 06} = 54 andF46MEHY, 1H), 3.99 (dd,
111), 4.28-4.35 (m 1H), 5.13-5. 22 (m 211) 6.91 (d, 111), 7.55-7.70 (m

5 7. 74- Ty
5H%4 Chl orophenyl) Og,p%—le%}\?bjﬁ%l chl orop en 1) 0%&%1115), 42t6f4| ?z%?’-lil-)’yfi' Sﬁ%is(l)ﬁyl }

- 4- (28) - 3,(B, BH), 6.92 (s, 1H), 7.51-7.56 (m, 1H), 7.57-7.60 (m, 1H), 7.61-7.65 (m, 2H), 7.71 (d, 1H), 7.74-

trifluoro- Y, ro-3H1,2,4-triazol -3-one 10C1 124 ny
(0.36 mol )%%f( 2@28%%43#%??&8% Eglgrrpl e 14A were dissolved in 2 m of
acetonitrile, and 0.6 ng (0.003 nmmol) of copper(ll) acetate nonohydrate and

56 ny (6. 3Exaniple)97 of 1 azi do2, 3-di chl orobenzene were added. The m xture was
stirred at 50C for For work up, the crude m xture was allowed to cool

to RT and fdi lLtered.thr lica ... .The oduc S d 15
wi th ethyl @@g%r%phe%?-yﬁg3 g(t)rllflllj 0|mon %do?’gipﬁo gﬁvzve{él r?f%etheyg{% nzglletllﬁ%{(raeduced
pressure. Tti3-tlagsal-yfoahid)-2 Wathylddo Si/- pRLatfiazetd3-bye chr orrat ography on silica
gel (nobil e phase: cycl ohexane/ethyl acetate 1:1). This gave 61 ng (31% of
theory) of the target conpound. LC/ M5 [ Method 4]: 124= 1F13 mn; M

[ ESI pos]: mz = 533 and 535 (MPI i) WD 2011/1043 - PCT/ EP2011/ 052781
111-NWR (400 MHz, DVMSO-d6): 8 3.83 (dd, 111), 03 11), 4.29-4.34
(m 111), 5.13-5.23 (m 211), 6 91 (d 111), 7. mF 311), 7.69 (dd,

111), 7.77 (d, 2H), 7.92 (dd, 111), 8.59 ( le 103 Met hyl
(2-chl or ophenyO[ 4- (13- (4-chl orophenyl}/-':&‘&o\ ([ (25)-3,3,3-trifluoro-2-hydr
oxypropyl] -

5-di hydro- 1H 1, 2, 4-tri azol - 1- }rretnﬁ’)' 1H-1 2,

361 ng (1.37 mol) of et brony( 2- chlorophenyl)ﬁ
charged in 10 m of acepoy+t and 89 ng (1.37 ) of sodium azi de

' ; ¢d at RT for 1 h. Z277\ng (0.14 mmol) of
copper(11) acetate rnonohydrate and 569 ng (1.64 nunol)Cbf the 10 conpound

from Exanpl e 14A were then added. The resulting m xture was stirred at 50C
for 48 h. The reaction mxture was then filtered through a little silica

gel , the pr8duet(0déimgol| At bdriforemelipbibenzyb bramids werenipftially changed imdomi e

filtrat@ VWag.GRRgeahd @Er%fto U9 Helol) o? doHres aﬂ&@@&b‘ b&ded MR ik MACWRISAALES: IYBR:
purified by chronmatography on si'lica gel (mobile phase: cycl ohexane/ et hyl

acetate 8: 1 hx0.3t mg- (041 mmol)zOf_LCOPPEIiH)l?)CBtatthQHOQWéte4196 SAgng 6304 smobDhefohg)
of the tar Qgﬁ'lp&gﬁpﬂ)&ﬂchxample 13A were then added. The resulting mixture was stirred at room

i azol -1-yl]acetate
afe were initially

temperature for 11 days. The reaction mixture was then filtered through a little silica gel, the
product being eluted with about 10 ml of ethyl acetate, and the filtrate was concentrated under

15  reduced pressure. The crude product was purified chromatographically [Method 19]. This gave 52
mg (65% of theory) of the target compound.

LC/MS [Method 4]: R, = 1.13 min; MS [ESIpos]: m/z = 547 (M+H)"

'H-.NMR (400 MHz, CDCly): $=3.91-3.99 (m, 1H), 3.98-4.05 (m, 1H), 4.46-4.56 (m, 1H), 5.15 (q,
2H), 5.34 (d, 1H), 5.51-5.61 (m, 2H), 7.41-7.59 (m, 8H), 7.63 (d, 1H).

20  Example 98

5-(4-Chlorophenyl)4-(3,3,3-trifluoro-2-hydroxypropyl)-2-({1-[2-(trifluoromethyl)benzyl]-1 H-
1,2,3-triazol4-yl} methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one



15 LG M5 [ Method 4]: R :1.13 mn; Ms [ESIpos]: mz = 571 and 573 I-%
111- NVR (4080N031/1 d6): 8 = 3.76 (s;1BH), 3.81 (dd 1HPCTARIQ1 /02 78Y 1)
4.25-4.32 (m 1H), 5.02-5.12 (m 211), 6.88 (dd, 1H), 7.12 (s, 1H),
7.39-7.51 (m 3H), 7.57 (d, 111), 7.62 (d, 211) 7.72 (M, 2H) 8.25 (d,

1H). Exanpl e 104 HO

20( 2- Chl or ophenyl) [ 4- (13- (4-chl orophenyl) - 5- o/H\4 [ ()25) - % 3,3-trifluoro-2-h
ydr oxypropyl]-4,5-

di hydro-| H-l,2,4-triazo|-],_—yﬂ:}rrethyl)ﬁ\LT/\ZNB tNazol -1-ylJacetic acid WO
2011/ 104322- 177 - PCT/ EP201)/ 05278 0/ 09 mmol ) of the conpound
from Exanpl e 103 were di §50l\ved fn 2Mp=Nof et ha and 193 ill (0 19
mmol) of a 1 N aqueous lithi i ¢ added. The m xture
was stirred at RT for 30 m & sol vent was t h& foved under reduced
pressure, the residue was solved in 5 m of \waHer and the sol ution
was extracted once with 5 nml of ethyl acetate. The ordani c phase was

di scarded. The aqueous phase was acidified with 0.2 mM of 1 N hydrochloric
acid and extracted twice with in each case 5 mMl of ethyl acetate. The

conbi ned orgahicusphasthe peaentic ioédheOVc&ﬂpoﬁﬁ)djiimﬁxm;ilé ares0 thig (OeMesimal tbf the
concentrated und ess e. e. 4 3% of theory) of t he
target comy8UR nﬁf’i?nle%awgel gﬁbe 44{11%( L"Q‘f °§'§> ﬁﬁh%gl%@ &dhos]: mz = 557
and 559 (MrH 1H NWMR (400 M—Iz, DMSO-d6): 5 = 3.80 (dd, 111) 3.96 (dd,

111), 4. 26{_41/133[mhod%:RtélﬂBfﬁn;m[HﬁIpoE]‘:l)n/zﬁS@D(M—Em)f 1H), 6.94 (s, 111),
7.42-7.51 (m 311), 7.54-7.58 (m 111), 7.59-7.65 (m 2H), 7.73 (d, 211),
8.22 (d, 1H).. l.e 10

T (5 ni oESDARAIDMHIARRGIY: § 23 QHP 0SB Ry 124065 WD) 46753 03, UD 11 uor o
- 2- hydr oxy peoyd 1] @4 ED; 5.72 (s, 2H), 7.20 (d, 1H), 7.42-7.58 (m, 7H), 7.72 (d, 1H).

di hydro-1H1, 2, 4-triazol -1-yl }nethyl)-1H1, 2, 3-triazol -1-yl ] acetam de Cl

Example 99

5-(4-Chlorophenyl)-4-[(25)-3,3,3-trifluoro-2-hydroxypropyi]-2-({1-{2-(trifluoromethyl)phenyl] -
1H-1,2,3-triazol-4-yl} methyl)-2,4-dihydro-3/-1,2,4-triazol-3-one

F F O ’f,

)J\ F
~

\¢N

N

10

20 mg (0.31 mmol) of sodium azide were initially charged in 1 ml of methanol, and 58 mg (0.31
mmol) of 2-(trifluoromethyl}phenylboronic acid and 6 mg (0.03 mmol) of copper(ll) acetate
monohydrate were added. The mixture was stirred at RT for 18 h. 0.9 ml of water, 30 mg (0.15
mmol) of L-ascorbic acid sodium salt and 117 mg (0.34 mmol) of the compound from Example
15  14A were then added to the mixture. The mixture was stirred at RT for a further 18 h. For work-
up, the mixture was diluted with 10 ml of water and 10 ml of ethyl acetate, and 5 ml 0.1 N aqueous
sodium hydroxide solution were added with stirring. After phase separation, the aqueous phase
was extracted three more times with in each case 10 ml of ethyl acetate. The combined organic

phases were dried over sodium sulfate, filtered and concentrated under reduced pressure. The



WO 2011/104322- 178 -PCT/ EP2011/052781 stirring at RT, 0.5 m (0.90 muol)
of ammoni a WOI2HIEM3LB5% strength i n wat - was added, andPERER2EEPFIBI was
stirred at RT for 16 h. The reaction m xture was then {)urlfled directly,

W t hout anyridgraredvet was Runifisd Wyycheorpaipgaenby ranpsiljca] geb tinokilegiase: T-‘Mq‘tlshegwéetlm gy

(40% of th f 2 = 0.99 mn;
VB [ ESI pos] RO 59, il B2f 28 Bl 1?@%{'?9/ °§ngyj\%%é\%ﬁg%ﬂ%8 c15): 8 =
3.75-3.85 (m 1H), 3.91-4.00 (m 1H), 423431(m 1H), 5.03 (s, 211),
6.76 (s, 11LYMSEMsthodd): Rlﬂ)zérmnMS (Blposk m/3t $33 (MHEDS (m 1H) 7.59-7.65
(m 2H, 7.71 (d, 311), 7.85 (m 1H), 8.08 (br. s, 1H). npl e 106

10> g4y%"ngitﬂl%{lgfqéd M b 45 §01:95900 112 931&3/%9%%%'4 di, Jih s & $x4ria
[ (2S) - 3,53, 3t BHY, l6W3r@d- BN Y8 ¢ \2ph).0pe8-1.72 (- F)hy.a1-358 Kin1 212), 8-08 (d,adh)) 8.3 e
Cl 48 ng (q 84 mmol) of the conpound from Exanple 103 were dissolved in 2
m of THF, and 88 p.1(0.088 mmol) of a 1 Msolution of |ithiumalum num
hydride in THF were added at -10C. After 15 the addition had ended, the

m xture waExample¥®d at RT for 1 h. For work-up, 2 m of saturated aqueous
sodi um potassiumtartrate solution were added at RT, and the m xture was

extract ed ed once
extracted b ftyg Bnsfl S5 2554l T0E, 0HRINS PNASE R BRRSEL A1
suI fate, fIillH-E28driznbd-gl)metdnl)2atdiddontidn 2rdediasdd-one essure. The crude

product was purified chromatographically [Method 19]. This gave 8 ng (18%
of theory) of 20 the target conpound. LC/MS [Method 2]: cR' = 2.20 mn; M

[ESI pos]: = 543 and 545 (MrH 1H NVR (400 Mz, DI\@Q%CB) = 3.81 (dd,
111), 3.93-4.04 (m 2H), 4 2&-4.32 (m 1H), 5.@2- 2H), 5.45 (dd,
311)/ -7.54 (m 1H),

1H, 6.14 (dd, 1H), 6.90_(&/ 1H), 7.82-7.41-(m
7.60-7.65 (m 2H), 7.71-T- 3 :

WO 2011/ 104322- 179

\
Et hyl [ 4- (13- (4-chl or ophenyl) dh -3,873Atrifluoro-2-hydroxypropyl]
i , 2, i triazol-1-y1 |
[2-(trifluoronethyl)phenyl]acetate

Analogously to the preparation of the compound in Example 99, 117 mg (0.34 mmol) of the
compound from Example 14A gave 138 mg (84% of theory) of the title compound.

LC/MS [Method 3]: R, = 1.33 min; MS [ESIpos]): m/z = 533 (M+H)"

'H-NMR (400 MHz, DMSO-d): & = 3.83 (dd, 1H), 3.9 (dd, 1H), 4.27-4.38 (m, 1H), 5.13-5.22
15 (m, 2H), 6.91 (d, 1H), 7.59-7.65 (m, 2H), 7.73-7.79 (m, 2H), 7.81-7.90 (m, 2H), 8.24-8.32 (m, 2H),
9.02 (s, 1H).

Example 101

5-(4-Chlorophenyl)-2-{[1-(2-chlorophenyl)-1H-1,2,3-triazol-4-ylJmethyl } -4-[ (25)-3,3,3-trifluoro-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one



5158 ng (0.15 nmol) of the conpound from Exarrpl e 98A (purlt about 300/%
were initi YPPOEHEMIEY in 2 M of acetoni®rile, and 9. Pé@/Eﬁ']WQﬁZY bf
sodi um azi de were added. The m xture was stirred at RT for 1 h. 0.3 ny
(0.002 nmol ) of copper(H) acetate nonohydrate and 63 (0.18 mmol ) of the
conpound from Exanpl e 14A were then added. Thg @s,ul m xture was
stirred at 50C for 20 h. The reaction m xtur deas en~tiltered through a
little silica gel, the product iL h about 10 m of ethyl

ei ng 10 eI
acetate, and the filtrate was—once Iilnde reduced pressure. The
crude product was purified gra h| caly [I\/Et hod 19]. This gave 9 ngy

od 3]: R=1.36 mn; M

(8% of theory) of the targs ou‘fNi; LC M5 [

[ESIpos]: tn/z = 619 (M+H) 1H NMR (400 MHz,

DVMSO-d6): 8 = 1.13 (t, 3H), 3.81 (dd, 1H), 3.96 1H), 4.17-4. 31 (m

3H), 155.01-5.11 (m 2H), 6.89 (dd, 1H), 6.93 ( , .59-7.75 (m 6H),
7.77-7.88 (m 2H), 8.29 (d, 1H). Exanple 108
5- (4- Chl or ophenyl) - 4-cycl opropyl-2- ({442-(trifl uoronet hypphenyl ]-1H 1, 2, 3-t
riazol -1-yl11l- nethyl)-2,4-di hydro-3H 1, 2,4-triazol - 3-one WO 2011/ 104322-
180- PCl YEPME@@E@?&lth@Q:r@pgra@iﬁn a1 tlmmdrﬂpooﬁd ih&xaoplp@ANnts fugof® 2Bxanpl) eof 1R A

wer e di ssol ved i t oni ol 0,.21. | ) of, sodi um azi de
wer e added Calﬁa‘“inﬁéf‘)m%mp? sgagetiﬁrl?%ﬁsé“céﬁ%%fyé?fée Hﬁgr%’.“z?oﬁ‘bd'(o. 002 nmol )
of copper(l1) acetate nonohydrate and 43 ng (0.25 mmol) of

1- et hyny1- 2 /MBi[Method i, Ay 10D b M ESTRs P ni/heA9paded] (MRE)r esul ting m xture
was stirred at RT for 20 h. For work-up, 5 10 m of ethyl acetate were

or gani ¢ pnaBab ol Ftf By Bt e, S FECTE R i dlpr Sl St ™

under reduggipy 895 W, @10), TEs-TToUge SHY, 0dugtsowas 31854 (e hr omat ogr aphi cal | y
[ Met hod 19]. This gave 48 ng (45% of theory) of the target conpound. LC/ M5

[Method 4]: 12 4= 1.15 min; M5 [ESIpos]: mz = 461 (MrH)+ 1011-1-NVR (400
Mz, DvsO dgempleld2y 57 0 63 (m 2H), 0.85-0.92 (m 2H), 3.19 (m 1H), 6.44
(s, 2H), 7.58-7.68 (m 3H), 7.74-7.84 (m 4H), 7.87 (d, 1H), 8.42 (s, 1H).
Exanpl e 1093- (4-Chloropheny1)-2 {[1~(2,3-dichlorophenyl)-1H-1,2,3-triazol-4-ylJmethyl } 4-[(25)-3,3,3-

5- (4- Chl or opheny cIo r 1443- (trlfluoronethyl)phenyl] 1H1, 2, 3-
triazol -1- J&J}?uom- { VWW TPy zef? %é’éﬂ%?)ggllh%“ B1agol3rqng 2 o) - 3- one

JL F

\/N

10 Cl

124 mg (0.36 mmol) of the compound from Example 14A were dissolved in 2 ml of acetonitrile,
and 0.6 mg (0.003 mmol) of copper(Il} acetate monohydrate and 56 mg (0.30 mmol) of 1-azido-
2,3-dichlorobenzene were added. The mixture was stirred at 50°C for 2 h. For work-up, the crude
mixture was allowed to cool to RT and filtered through a little silica gel. The product was eluted

15  with ethyl acetate and the solution obtained was concentrated under reduced pressure. The crude
product was then purified by chromatography oﬁ silica gel (mobile phase: cyclohexane/ethyl
acetate 1:1). This gave 61 mg (31% of theory) of the target compound.

LC/MS [Method 4]: R, = 1.13 min; MS [ESIpos]: m/z = 533 and 535 (M+H)"



15C1 Anal ogously to the preparation of the conpound in Exanple 108, 60 ng
(0.21 mmol )WEF204 H&043382pound from Exanpl el#22A gave 21 ny (E@%ﬁﬂloﬂhﬁiﬂr’/’ﬂ of
the title conpound. LG/ Ms [Method 4]: it = 1.19 mm WM [ESIpos]: niz 461
( MFH) + IH NMR (400 MEd; RVMBQ-d005 VER3 (BB01)43.99 $dd- 1H), 3290t BU(nf, rtﬂ),254)3523

7 66.7.73 (Y %91%@7’9&5‘% 3 N T A (g g g

Exanpl e 110
5- (4- Chl or dixaemplel032- 1[ 1- ( 2- chl or ophenyl) - 1H-i m dazol - 4-yl ] met hyl } - 4-[ ( 2S) -
3,3,3-trifluoro-2- hydroxypropyl]-2,4-dihydro-3H 1, 2,4-triazol-3-one WO

B LR T FRRY LA Bhon et T8, 0 5 B B 0B

nmol ) ofs pan;fad;ihjrdnmlﬁalr,bmraitzd- Sy Y1 (2, PViiamidy) Jacdiatd he corrpound from
Exanpl e 42A were added. The m xture was stirred at 65C for 2 h and then
stirred at RT for 20 h. 5 For work-up, 5 m of water vere added and the
m xture was extracted twice with in each case 1 ofj ethyl acetate. The
or gani ¢ phase was washed on ith 5 mM of safurat%e um chl ori de
ate, fil tere;jf;nd
|

solution, dried over sodi uy oncefftr at ed under
reduced pressure. The crud¥ gduct was N r omat ogr aphi cal |y

[ Met hod 19]. This gave 4 ng){ %of/F%ff;; \of e target conpound. 10
LC M5 [ Met hod 4]: R-lO@ i n; Y

NLE‘%\POS] ‘N 498 and 500 (M+H)+
1H NVR (400 Mz, DVBO-d6):" 8 = AB.83 W&l 1H),

(dd, 1H), 4.27-4.37 (m
1H), 4.89-4.96 (m 2H), 6.9? s, 1H), 7.37 N), 7.47-7.57 (m 3H),

7.62 (d, 2H), 7.67-7.72 (m 1H) /07 76 (d, 2H), s, 1H). Exanple 111
155- (4- Chl or opheny1l) - 2-{[ 1- (2yqcdl or ophenyl) - 1H pyrazql - 4-yl ] met hy11- 4-[ ( 25)
-3,3,3-trifluoro-2- hydroxypr oﬁ)yl ]-2,4-di hydro-3H 1, 2Ch-tri azol - 3-one -

361 mg (1.37 mmol) of methyl bromo(2-chlorophenyl)acetate were initially charged in 10 ml of
acetonitrile, and 89 mg (1.37 mmol) of sodium azide were added. The mixture was stirred at RT
for 1 h. 2.7 mg (0.14 mmol} of copper(Il) acetate monohydrate and 569 mg (1.64 mmol) of the
10  compound from Example 14A were then added. The resulting mixture was stirred at 50°C for 48 h.
The reaction mixture was then filtered through a little silica gel, the product being eluted with
about 10 ml of ethyl acetate, and the filtrate was concentrated under reduced pressure. The crude
product was purified by chromatography on silica gel (mobile phase: cyclohexane/ethyl acetate 8:1

— 6:1 > 4:1 = 2:1 — 1:1). This gave 496 mg (53% of theory) of the target compound.
15 LC/MS [Method 4]: R, = 1.13 min; MS [ESIpos]: m/z = 571 and 573 (M+H)"

'H-NMR (400 MHz, DMSO-dg): 8 =3.76 (s, 3H), 3.81 (dd, 1H), 3.96 (dd, 1H), 4.25-4.32 (m, 1H),
5.02-5.12 (m, 2H), 6.88 (dd, 1H), 7.12 (s, 1H), 7.39-7.51 (m, 3H), 7.57 (d, 1H), 7.62 (d, 2H), 7.72
(d, 2H), 8.25 (d, 1H).

Example 104

20  (2-Chlorophenyl)[4-({3-(4-chlorophenyl)-5-ox0-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]4,5-
dihydro-1H-1,2 4-triazol-1-yl}methyl)-1H-1,2,3-triazol-1-yl]acetic acid



Cl WD 2011/104322- 182 -PCT/ EP2011/ 052781 43A were added. The m xture was
stirred at WORMDLI0432h and then at RT fol7720 h. For wor k- uBCTERM1L052781 er
were added and the m xture was extracted twice with in each case 10 m of
et hyl acetate. The organi c phase was washed once with m of saturated
sodi um chl oride solution, dried over sodlun1segﬂﬁﬁg Fered and
concentrated under reduced sure. The crud@ pro s Spurified

chromat ographi cal ly [ Met ho hi s gave 2 t heory) of the
t ar get conpound LC M5 [Neﬁ’ 4]: mm M5 [ESIpos]: mz = 498
and 500 (M+H)+ ' H-NMR (400 =3{ 82 (dd, 1H), 3.98 (dd, 1H)

4.31 (d, 1H), 4.92-5.01 (M 2H) \45-7.52 (m 2H), 7.55-7.70
(m 4H), 7.73-7.79 (m 3H), B—6 (s, 1FD 10 Exa =\ 112
4- Al l y1-5-(4-chl orophenyl) - 2- {[ I»f2, 6- di chl or obe& -1H i m dazol -5-yl ] neth
y1l1-2, 4-di hydro-3HL, 2, 4-triazol-3-one C C 41 mng=0. 17 nmmol ) of the

i i WF, and 48 15 ng (0. 17
mol ) of the conpound from Exanpl e 40A and 85 ng (0.26 nmol) of cesium
carbonate were added. The mi xture was stirred at 80C for 16 h. After

cooling to 48g ¢0h39 &g bf 98 cBinpduit EroveSxallipleUlt08 Gverd diksolvedrin Dl bEIEALRRI, and

directly purlfl chr opat ogr aphi cal | thod 19]. This gave 4 ng. (5% of
theory) of lPh#l foalr Sgo c?ﬁﬁohﬁ]??q”?_‘@ﬁ ﬂ}élﬁ@ﬁk&&dwolu@n werg agdedn e miggre was

[ ESI pos] |  diedat®H N0 fhif STHMbent2fas kheh- r%e@%@er%w @%gﬁe the residhe 37s (d,
2H), 4.98 (s, é} 5.09 (d, 1H), 5.23 (d, 1H), 5.29-5.42 83-5.96

(m 1H 5 7 d@f"?Ol(’ ing3-gol ol?wzfzr mathe cpRtioppyas eﬁt@atcdz OB it 5 of eﬂle;epeWee The m
3H) . ExanplggahitShase was discarded. The aqueous phase was acidified with 0.2 ml of 1 N hydrochloric
acid and extracted twice with in each case 5 ml of ethyl acetate. The combined organic phases

were dried over sodium sulfate, filtered and concentrated under reduced pressure. This gave 40 mg

(83% of theory) of the target compound.
10  LC/MS [Method 4]: R, = 0.95 min; MS [ESIpos]: m/z = 557 and 559 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 3.80 (dd, 1H), 3.96 (dd, 1H), 4.26-4.31 (m, 1H), 5.03-5.10
(m, 2H), 6.90 (dd, 1H), 6.94 (s, 1H), 7.42-7.51 (m, 3H), 7.54-7.58 (m, 1H), 7.59-7.65 (m, 2H), 7.73
(d, 2H), 8.22 (d, 1H).

Example 105

15  2-(2-Chlorophenyl)-2-[4-({3-(4-chlorophenyl)-5-ox04-[(25)-3,3,3-trifluoro-2-hydroxypropy!]-4,5-
dihydro-1H-1,2 4-triazol-1-yl} methyl)-1H-1,2,3-triazol-1-yl]acetamide

Cl

25 mg (0.045 mmol) of the compound from Example 104 were initially charged in 1 ml of DMF,
and 9 mg {0.058 mmol) of HOBt and 11 mg (0.058 mmol) of EDC were added. After 10 min of



4- Al I y1-5-(4-chl orophenyl)-2-{[1-(2, 6-di chl orobenzyl)-4-nitro-11/-i m dazol -
2-yl ] met hy WO201/1043R% dr 0- 3H- 1, 2, 4-tri azbl8-3-one WO 2011/ ROTEF2011/832781

- PCT/ EP2011/ 052781 C C 110 ng (0.47 mml) of the conpound from Exanpl e
12A wer e disssiopweBTi &5 0d (AH0 ofmdWH, amanehial Stiey (306 4Tengtholn)watefr) whreaddedipodind

from Exanpl r d . The
i xt ur e vad el s SR A o dBRhG ool ST S RERAMBAS L) Vit

m Xt ur e wasnpdother workalpoby cRomatogrphyi dethualt K. Bnsl g 10rmgl (4004 oflBeorinof théri s
resulted in_the forrrgtlon of a precipitate which was filtered off with
suction and™RESHBRP W't h water. The solid was dried under high vacuum This
gave 120 ng (44% of theory) of the target conpound of a purity of 90%

LC/ M5 [ ket M{S][Melﬁod=4]lR350199min;W (BB sl/z =ibGard BREMaHy 521 ( MrH) t
10' H- NWVR (400 MHz, DVMsO-d6): 8 = 4.31-4.45 (m 2H), 5.03 (d, 1H), 5.16 (d,

%H)57 ? 23 E‘ N@(&‘Oﬂgl\@& f:)}lscﬁg) Ef%pig?ﬁ 1B, 3 .06 @0 1), 2Pod A% ) 1),

5- (4- Chl or eEhanyeh)- @:?&&pli@pﬁ@pyd,-ma (R4A®r. (1 31 .89 (0B NY.5Y- bem&y,le);L’r-HIl(dZ 4-
triazol -5- 3¥[})78s5u(lmf ?ﬁ}']s)os%b qmydro 3H1,2,4-triazol -3-one F

Example 106

10 5-(4-Chlorophenyl)-2-({1-[1-(2-chlorophenyl)-2-hydroxyethyl]-1H-1,2,3-triazol-4-yl} methyl)-4-
[(285)-3,3,3-trifluoro-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one

.
0 HO,,’ F
1T
~ N_]
cl N
OH

Cl

48 mg (0.084 mmol) of the compound from Example 103 were dissolved in 2 m! of THF, and 88

11 (0.088 mmol) of a 1 M solution of lithium aluminum hydride in THF were added at -10°C. After
15  the addition had ended, the mixture was stirred at RT for 1 h. For work-up, 2 ml of saturated

aqueous sodium potassium tartrate solution were added at RT, and the mixture was extracted with

5 ml of ethyl acetate. The organic phase was washed once with 5 ml of saturated sodium chloride

solution, dried over magnesium sulfate, filtered and concentrated under reduced pressure. The

crude product was purified chromatographically [Method 19]. This gave 8 mg (18% of theory) of
20  the target compound.

LC/MS [Method 2]: R, = 2.20 min; MS [ESIpos]: m/z = 543 and 545 (M-+H)"

'H-NMR (400 MHz, DMSO-d): & = 3.81 (dd, 1H), 3.934.04 (m, 2H), 4.21-4.32 (m, 1H), 5.02-
5.12 (m, 2H), 5.45 (dd, 1H), 6.14 (dd, 1H), 6.90 (d, 1H), 7.32-7.41 (m, 3H), 7.50-7.54 (m, 1H),
7.60-7.65 (m, 2H), 7.71-7.76 (m, 2H), 8.34 (s, 1H).



15C1 37 ng (0.10 nmol ) of the conpound from Exanple 93A were dissolved in 3
m of di chIWle%Uh%éz and 21 ul (0.13 mh®l-) of /V, N-diisoBCaER281H)525R1 ne
were added. 30 ng (0.13 nmol) of 2-(trifluoromnethyl)benzyl brom de

di ssol ved iExampld10@f di chl or onet hane were then WO 2011/104322-

184- PCT/ EP2011/ 052781 added, and the m xture was stirred at RT for 48 h.

For work-u he 1

orude_pr ot nas AT %é%*@@ﬁr%?1&8%-?3%%?33{34%%2%8%%@?@@%{%‘1%23 @e

(63% of theld&%fyrla@dl ltsﬂ]anttﬂwl)gé‘i—lédﬁtpem-ylILqurmmmhﬁl]ﬂ]aﬁtﬁ 2.57 mn;

[ ESIpos]: in/z 525 (M+H) 5' 11-NWR (400 MHz, CDC13): 8 0.72-0.78 (m

2H), 0.97-1.04 (m 211), 2.94 (tt, 111), 5. 60 (s, 211)g 7 40 (d, 1H), 7.46

(d, 211), 7.48-7.60 (m 211), 7.68-7.75 (m 3H) H(ﬁ 11 (SF 1E1). Exanple 115
; {

-(4 -Chl orophenyl)-4-cycl .
[ 1- (2, 6-di chl orobenzyl) - }azo 1-5- “] squonyF} -2, 4-

di hydro-3H1, 2, 4-tri azol - 10C . nmol ) of the conpound
from Exanpl e 93A were disso i of di chforomethane, and 21 111
(0.13 mmol ) of N, N-diisopropyl e} N@ni werhé .oded 30 ng (0.13 rnnol) of
2, 6-di chl orobenzyl brom de dj fol veaNTN 1 nml of ¥ cfl oromet hane were then
added, and the m xture was Stirxed at RT for 20 r work-up, the m xture
was concentrated under reduced pressure and t de product was
purified chromatographically [Method 19]. This gave 9 ng (74% of theory)
of the target conpound. LC/ M5 [ hod 2]: R=2.41 m®@; MS [ESIpos]: in/lz =
525 and 527 (M+117 1H NMR (400 3 CDC13): 8 = 0.73-0.79 (m 211),
0.98-1.05 (m 2H), 2.95 (Il, 1H), 5.72 (s, 2H), 7.30-7.36 (m 111),

7.37-7.43 (13% rgglil().IS Zmﬂ)@ §9the %&%ounﬁ-fi%n (E‘iamgly‘%y&. émﬁ@ {Rut %‘%) were initially

charged in 2 ml of acetonifrile, and 9.9 mg (0.15 mmol) of sodium azide were added. The mixture

was stirred at RT for 1 h. 0.3 mg (0.002 mmol) of copper(ll) acetate monohydrate and 63 mg (0.18
mmol) of the compound from Example 14A were then added. The resulting mixture was stirred at
50°C for 20 h. The reaction mixture was then filtered through a little silica gel, the product being
10 eluted with about 10 ml of ethyl acetate, and the filtrate was concentrated under reduced pressure.
The crude product was purified chromatographically [Method 19]. This gave 9 mg (8% of theory)

of the target compound.
LC/MS [Method 3]: R, = 1.36 min; MS [ESIpos]: m/z = 619 (M+H)"

'"H-NMR (400 MHz, DMSO-dg): 8 = 1.13 (t, 3H), 3.81 (dd, 1H), 3.96 (dd, 1H), 4.174.31 (m, 3H),
15 5.01-5.11 (m, 2H), 6.89 (dd, 1H), 6.93 (d, 1H), 7.59-7.75 (m, 6H), 7.77-7.88 (m, 2H), 8.29 (d, 1H).

Example 108

5-(4-Chlorophenyl)-4-cyclopropyl-2-( {4-[2-(trifluoromethyl)phenyl]-15-1,2,3-triazol-1-y1} -
methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one

Cl



20 Exanple 116 WD 2011/104322- 185 -PCT/ EP2011/052781 C 334 ng (0.75
mol ) of t WO2ePdA3A2 f r om Exanpl e 94A wHile di ssol ved i n 5PRII/ER2011/052781

di chl oronet hane, and 154 p1(0.93 mmuol) of /V, N-diisopropylethylam ne were
added. 223 éﬁgng ®.203nmwl) of the gdbmpPoutl fiofrl Erampiret 23 Wdyedizgdlvebrimﬁiml@f desgsaatrilee d
in 0.5 m I R h stirred
at R ror 207 CRATEIRRGRGRLE eiehaes ARIRE RS vt KL For O o3k
pressur e andobthmamol)wd eogpen()mmwmamnphgrdréte ad 43hmg (fEZSogmalp) bf 1: aﬂhyx;yl-p%iﬂmﬂb-

19] ThI_S %f%h A%%456]{(6’%‘,%(& é’g%’éjledhﬁfez%gul()f thﬁ’“t arsggIrre d% {I\/Et hod

I\/Hz CDG13)10 3 of ebhyl 'a’ceteﬁe w8rle|)adde‘& &l t(léSmle‘Lh& wab vﬁghe(l Swice lvl)lt,h ip eZe& c(aﬁb 5 3tHof

(7'503“(_51’ 102 i Egelq?égaan p ase was (?ned over soglum su%atg r?ﬂte%e and Z:ogc%ntgated ujhla%r reguc%g

5- (4- Chlor gphany. I teder(dd, Product fiak Ipupfict an&ﬁaégxwanpxﬂq)erhz& 19]. This gave 48 mg
{142- (trlfluoromethyﬁ)benz yl]-1H1,2,4 -triazol-5-yl)

sul f ony1) - 242 8f Beegy £419 19789t cAmPRYR7 o] - 3-one O WD 2011/ 104322-
186- PCT/ EP2011/ 052781 trifl uoropropan-2-ol were added. The m xture was then

stirred at msf[pfeth%dh] REON. 1\5@{15-1\@9[591151@] heasupsDMAAXt ure was diluted with
0.5 mM of acetonitrile and directly puritied chromatographl cal | y [I\/bt hod

19]. This gave 15 22% of t heor )5 of the_ target conpoun Met hod
511" 1200 2 BIOMR JsORIE Ba30ud. 1 S S 52088 m WL 45568 L TR 19,68, W 6.4 (.
CDC13): 5 =g, ﬁ@sfé‘ﬂ(m %H? ,7731#9@1 &rﬂdmibh% (d41}6884h(§41}§/)m 1H), 4.68-4.76 (m

1H) 5.62 (s, 61 (m 2H), 7.68 (d,
7.74 (d, 1H) 8 15 (S 1H).
Xam le109

5-(4-Chlorophenyl)-4-cyclopropyl-2-({4-[3-(trifluoromethyl)pheny!]-1H-1,2,3-triazol-1-yl}-
methyl)-2,4-dihydro-34-1,2 4-triazol-3-one

F F O

F /\NJJ\NA
28t

N¢
15

Analogously to the preparation of the compound in Example 108, 60 mg (0.21 mmol) of the
compound from Example 122A gave 21 mg (21% of theory) of the title compound.

LC/MS [Method 4]: R, = 1.19 min; MS [ESIpos]: m/z = 461 (M+H)"

'"H-NMR (400 MHz, DMSO-d): & = 0.59-0.64 (m, 2H), 0.85-0.92 (m, 2H), 3.18 (m, 1H), 6.39 (s,
20 2H),7.57-7.62 (m, 2H), 7.66-7.73 (m, 2H), 7.78-7.83 (m, 2H), 8.19-8.26 (m, 2H), 8.91 (s, 1H).

Example 110

5-(4-Chlorophenyl)-2-{[ 1-(2-chlorophenyl)-1H-imidazol-4-yl Jmethyl } 4-[(25)-3,3,3-trifluoro-2-
hydroxypropyl]-2,4-dihydro-3H-1,2 4-triazol-3-one



Exanpl e 118 4- Al l y1-5-(4-chl orophenyl) - 2-

{[1-(2, 6-diWOI201bBI2Y 1) - 4- net hyl - 1H-i ni dzol - 5- yl ] net hy 11PETAP2011/052781
10di hydro-3H 1, 2, 4-tri azol - 3-one and

4-al lyl-5-(4-chl orophenyl) 2-{[1-(2, 6-di chl orobenzyl) -5- net hyl - 1Hi mi dazol -
4-yl]methyl1-2, 4- di hydro-3H 1,2, 4-triazol - 3-gnbQ(s egijoiBoner ni xt ure)

Cl 15110 ny (0 33 mol ) of the corrpound fro Exa e A together with 88
ng (0.37 nmol) of 2,6- dichlorgbenzyl Lgere di ssolved in 5 m of
DMVF, and 130 ng (0.40 nmol ), of{ cesi rb ate Wer e added. The m xture was
stirred at 60C for 6 h. Af QQoling e reaction m xture was
diluted with 1 m of nethay d d\gebitly pur| i ed chromat ographically

[ Met hod 19]. WD 2011/ 10432% 87 - PCT/ EP2011/ 0 3\W\ This gave 9 ng (6% of
theory) of a mxture of the regioisoneric title punds in a ratio of
about 1:1. LG M5 [Method 3]: R=1.08 mn; M5 [BESkpds]: in/fz = 488 / 490
(Mt11)+ and R = 1.10 min; MS [ESIpos]: in/fz = 488 / 390 (MtH 5' H-NVR (400
MHz, CDCl13): 8 = 2.38 and 2.42 (2s, 311), 4.30-4.41 (m 2H), 4.97 and 5.49
(2s, 211), 5.05-5.32 (m 4H), 5.84-5.95 (m 111), 6.97 and 7.13 (2s, 111),
7.24-7.47 (19m©Os mmdolF8F tHe Esinfolhd £6h Example 5A were dissolved in 5 ml of acetonitrile, and

17 mg (0.13 mmol) of potassium carbonate and 17 mg (0.06 mmol) of the compound from

Example 42A were added. The mixture was stirred at 65°C for 2 h and then stirred at RT for 20 h.
5  For work-up, 5 ml of water were added and the mixture was extracted twice with in each case 10
ml of ethyl acetate. The organic phase was washed once with 5 ml of saturated sodium chloride
solution, dried over sodium sulfate, filtered and concentrated under reduced pressure. The crude
product was purified chromatographically [Method 19]. This gave 4 mg (12% of theory) of the

target compound.
10 LC/MS [Method 4]: R, = 1.04 min; MS [ESIpos]: m/z =498 and 500 (M+H)"

'"H-NMR (400 MHz, DMSO-dg): & = 3.83 (dd, 1H), 3.9 (dd, 1H), 4.27-4.37 (m, 1H), 4.89-4.96
(m, 2H), 6.92 (br. s, 1H), 7.37 (s, 1H), 7.47-7.57 (m, 3H), 7.62 (d, 2H), 7.67-7.72 (m, 1H), 7.76 (d,
2H), 7.87 (s, 1H).

Example 111

15  5-4-Chlorophenyl)-2-{[1-(2-chlorophenyl)-1 H-pyrazol-4-ylJmethyl}-4-[(25)-3,3,3-trifluoro-2-
hydroxypropyl]-2,4-dihydro-3H-1,2 4-triazol-3-one

I,'

F
0 F
o AT
N N

S — \
N N=—
A Y
N b
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27 mg (0.09 mmol) of the compound from Example 5A were dissolved in 2 m] of acetonitrile, and

\

58 mg (0.18 mmol) of cesium carbonate and 24 mg (0.09 mmol) of the compound from Example



Exanpl e 119 5- (4- Chl or ophenyl) - 4-cycl opropyl- 24

{4- met hyl - M@-2001/164322r onet hypbenzyl ] - 1H82m dazol -5-y1 - PCI/EP2011/052781
10net hyl ) - 2, 4-di hydro-3H1, 2, 4-tri azol - 3-one and

5-(4-Chl or @Iﬁhemrel)ddéd Clghelmiptnmpyah-sﬂsréc{ g-6ved foyl2 -hlah3 tifenra RJT for Zinte tFhy wodzenzyl | -

1H—|mdazol 4-y| | met h 7 dro-3H-1 4tr1azo

ot or oy O riggoward e hdesng She b S il i B QOPCAL 308 SRS

t oget her vmabdsiat8.8rhaa@rgae1c:§a}{asﬂmb Washkd 3ndetwithfs mbofeamiabed pbd g ¢ hlohdossiution, Wik ¢

di ssolved in 3 of «.and 4 0.15 ), of cesiu carb nat wer e
Codeg She Meselig B FPRE 4od TRt g e Lhe Srearoh g
to RT, the pitikéd cRron@®g@plicHlIgOMéthda Po|NMThiRf gav@t2sr mand@edhes ﬂ%e;rtypbe MR Barget
extracted three tines with WD 2011/104322- 188 -PCT/ EP2011/ 052781 in each

case 10 m S6MP¥My| acetate. The combi ned organi c phases were dried over
sodiumsul fate, filtered and concentrated under reduced pressure. The

resi due wag d/mikgMethdd 4N Rf=m11 @fin; s tEBl%Js] -awgl=pog hfd 0 qehaymat ogr aphi cal |y
[ Met hod 19]. This gave 20 rrg (32% of theory) of a mxture of the
reg|0|sorrer|ct|tle conpounds in a ratio_of abou

5]: R = 1. 75-WYR,(4GMPRdpsede): frr 82 @@QP{)M (ﬂd»a% ‘h3]~(d1£13lé)9419¥ﬁ0 I(B 2

ESI , .59 d
0. 7000, 76 (o0 21T) 0 oL T D (i BAT B I e b 2% ) 2 80 and

2.94 (2tt, 111), 4 82 and 4.93 (2s, 2H), 5.30 and 5.43 (25 211), 7.11 and
10 Example 112

4-Allyl-5-(4-chlorophenyl)-2-{[ 1~(2,6-dichlorobenzyl)-1 H-imidazol-5-yl|methyl}-2,4-dihydro-3H-

1,2,4-triazol-3-one

Ci

41 mg (0.17 mmol) of the compound from Example 12A were dissolved in 2 ml of DMF, and 48

15  mg (0.17 mmol) of the compound from Example 40A and 85 mg (0.26 mmol) of cesium carbonate
were added. The mixture was stirred at 80°C for 16 h. After cooling to RT, the reaction mixture
was diluted with 1 ml of methanol and directly purified chromatographically [Method 19]. This
gave 4 mg (5% of theory) of the target compound.

LC/MS [Method 5]: R, = 2.01 min; MS [ESlpos]: m/z = 474 and 476 (M+H)"

20 'H-NMR (400 MHz, CDCLy): & = 4.35 (d, 2H), 4.98 (s, 2H), 5.0 (d, 1H), 5.23 (d, 1H), 5.29-5.42
(m, 2H), 5.83-5.96 (m, 1H), 7.07 (s, 1H), 7.227.29 (m, 1H), 7.34-7.43 (m, 4H), 7.50-7.61 (m, 3H).

Example 113

4-Allyl-5-(4-chlorophenyl)-2-{[1-(2,6-dichlorobenzyl)-4-nitro- 1 H-imidazol-2-yl Jmethyl}-2,4-
dihydro-3H-1,2,4-triazol-3-one



7.19 (2d, 111), 7.31-7.52 (m 6H), 7.54-7.59 and 7.66-7.70 (2m 2H). 10
Exanpl e 12070 2011/104322 - 183 - PCT/EP2011/052781
5- (4- Chl or ophenyl) - 4- cycl opropyl-242- ( 2- met hyl phenoxy) benzy1] - 2, 4- di hydr o-3
13-1,2,4-triazol-3- one C 100 Ay (0.25 mmol) of the conpound from Exanpl e
99A, 53 ng (0.49 mol) of o- gol and 15 91 gg (0. 74C ) of

5 m

4- N, N-di net hyl am nopyri di ng di ssolved in eetonitrile, and 39
ng (0.62 nmol) of copper po\w 49 (OJ% | ) of copper(ll) oxide
Mor . For work-up, the

wer e added. The m xture was ST
m xture was cooled to RT and fik§jergd flhroughsflica gel, and the residue
rate was concentrated under

was rinsed with a little ethyl acetw{eN The Til
reduced pressure and the crude produft was then purwfi ed
chromat ographi call'y 20 [ Met hod 19]g NThis gave 223% of theory) of the
target conpound. LC/MS [Method 4]: 2R = 1.33 min;\Ms{ ESI pos]:= 432 (MtH) +
3H NVR (400 MHz, DWb04): 8 = 0.34-0.44 (in, 2H), 0.78-0.85 (m 211), 2.18
(s, 311), 3.05 (tt, 111), 5.00 (s, 2H), 6.59-6.71 (mC'211), 7.01 (t, 1H,
7.05-7.15 (m 2H), 7.24-7.32 (m 211), 7.35 (d, 111), 7.56 (d, 211), 7.71
(d, 2H). / = = 7

21 (2 ol o bt 1 Lo Rl Bheny A . 1P P ORANetal 19 m] of P snd
-2, 4-di hydrlgo B191(0A7 4umel) gf thie-@mppwnd from Example 41A and 229 mg (0.70 mmol) of cesium

carbonate were added. The mixture was stirred at 80°C for 16 h. After cooling to RT, the reaction

5 mixture was added to about 25 ml of ice-water and stirred for 10 min. This resulted in the
formation of a precipitate which was filtered off with suction and washed with water. The solid
was dried under high vacuum. This gave 120 mg (44% of theory) of the target compound of a
purity of 950%.

LC/MS [Method 3]: R, = 1.35 min; MS [ESIpos]: m/z = 519 and 521 (M+H)*

10 'H-NMR (400 MHz, DMSO-dg): § = 4.31-4.45 (m, 2H), 5.03 (d, 1H), 5.16 (d, 1H), 5.32 (s, 2H),
5.63 (s, 2H), 5.80-5.92 (m, 1H), 7.50-7.56 (m, 1H), 7.57-7.67 (m, 6H), 7.77 (s, 1H).

Example 114

5-(4-Chlorophenyl)-4-cyclopropyl-2-({1-[2-(trifluoromethyl)benzyl]-1H-1,2 4-triazol-5-
yl}sulfonyi)-2,4-dihydro-3H-1,2,4-triazol-3-one

FF
F
o ©
O~/
Ss< VA
N N N
Al \ —
NN
15 Cl

37 mg (0.10 mmol) of the compound from Example 93A were dissolved in 3 ml of
dichloromethane, and 21 ul (0.13 mmol) of N, N-diisopropylethylamine were added. 30 mg (0.13

mmol) of 2-(trifluoromethyl)benzyl bromide dissolved in 1 ml of dichloromethane were then



Cl 5 Anal ogously to the preparation of Exanple 122, 89 ng (0.15 mmol) of
t he conpourOf20ahile43a2pl e 100A were reaet®d with 59 ng (0. RETERN0)11/652781
2- chl orophenyl boronic acid. This gave 51 ng (73% of theory) of the target
conpound. la@iddSafidviie hoidtudd wasRstizred .a8 B Thion 48 MEF§iESpap] the niizture wisdconrmhtrdt®d

(0 el 0 1 PUBO, A6 5 RSBl A0 g6

7.37-7.47 (gave BHhg (6BYEF-theo59 of tie tadgd) compordd.(d, 2H). Exanple 122
2-[(2' - Chl or obi phenyl- 3-yOret hyl] - 5- (4- chl oropheny1)-4-(3,3,3-trifluoro-2-h

ydr oxypr opyl ).z 2.4 di Ir0- 1.2, 4-trd.azol - 3- 1 .+15 72 mg (0.15 nmol)
of the conﬁ‘o(%%% [Meg}%géggrmﬁg?f&’ﬂ%h%ﬁ%@?%z(_8959“ ol) of

2- chl orophenyl boronic acid were dissolved in 2 m of dioxane. A stream of
argon was pHSEd& @60 dighChl,)s §sdl. 120 08 (nf, aH), 00771 .04 (ng2H),8.94 (apl H))5.608, Zr ol )

i xt ur ¢ wad 4hdd B0 140 PrndibarF T s B0 28k 7s Ghetonibl ¢ B & 2 N aqueous
sodi um car bonat e sol uti on was added under .argon. The m xture was then

stirred undsaniphd 1gx for WO 2011/ 104322- 190- PCT/ EP2011/ 052781 20 h. After
cooling to RT, the mxture was diluted with 10 mMl of water and extracted

twice withd ch ca 15 mM o hyl tate. T onbi n r gani ases
were dried % etﬁﬂ‘?fﬁ@}ﬁﬁgl?ﬂﬁ?’ %?Hr?%’ﬁ'%%bfeél’ﬁf‘g%g‘&f%%%ﬁyl gﬁé@n‘{?ﬁ@z’gﬁ]ﬁ‘gg}wﬁeﬁﬂc ed
pressure. Tigdesryme 2prgaicB-ones purified chromatographically [ Method 19].
This gave 51 ng (61% of theory) of the target conpound. 5 LC/ M5 [ Met hod 4]:
124= 1.30 mn; MS [ESIpos]: niz e 08 (M+H) 11 ' H- NWMR (400 MHz, DVBSO-d6): 8
= 3.83 (dd, 1H), 4.00 (dd, 1H), 4-26-4.34 (m 1H), 5.01-5.13 (m 2H), 6.88
(d, 1H), 7.32-7.50 (m 7H), 7.59 (m 1H,07.62 (d, 2H), 7.74 (d, 2H).
Exanpl e 123 5- (4- Chl or u@\ - 4- (353, tJrJJiI uor gx 2- hydr oxypr opy1) - 2-
f[21-(trifluoronethyl)biphen Bshy| /A

-2,4-di hydro-3H1, 2,4-triazol -3\one N3 nall}ﬁgou y to the preparation of
Exanmpl e 122, 72 ng (0.15 mmol) oCItn/e canmpoung—=H{ om Exanpl e 101A were
reacted with 43 ng (0.23 mmol) of 2- ResiN | uor onet phenyl boroni ¢ aci d.

This gave 49 ng (58% of theory) of the target co.

Cl

10

37 mg (0.10 mmol} of the compound from Example 93A were dissolved in 3 ml of
dichloromethane, and 21 pl (0.13 mmol} of N,N-diisopropylethylamine were added. 30 mg (0.13
mmol) of 2,6-dichlorobenzyl bromide dissolved in 1 m! of dichloromethane were then added, and
the mixture was stirred at RT for 20 h, For work-up, the mixture was concentrated under reduced

15  pressure and the crude product was purified chromatographically {Method 19]. This gave 39 mg
(74% of theory) of the target compound.

LC/MS [Method 2]: R, = 2.41 min; MS {ESIpos]: m/z =525 and 527 (M+H)"

'H-NMR (400 MHz, CDCls): § = 0.73-0.79 (m, 2H), 0.98-1.05 (m, 2H), 2.95 (it, 1H), 5.72 (s, 2H),
7.30-7.36 (m, 1H), 7.37-7.43 (m, 2H), 7.46 (d, 2H), 7.72 (d, 2H), 8.10 (s, 1H).

20 Example 116

5-(4-Chlorophenyl)-4-(4-methoxybenzyl)-2-({1-[2-(trifluoromethyl)benzyl]-1/4-1,2 4-triazol-5-y1} -
sulfonyl)-2,4-dihydro-35-1,2,4-triazol-3-one



15 LG M5 [Method 4]:124= 1.31 min; Ms [ESIpos]: it* = 542 (MtH)+ 111- NMR
(400 MHz, DNOQOAKN04382= 3.84 (dd, 1H), 3189 (dd, 1H), 4.26PETEP2011/0327§1
4.99-5.12 (m 2H), 6.88 (d, 1H), 7.22-7.29 (m 2H), 7.34-7.47 (m 3H),
7.57-7.64 (m 3H), 7.67-7.76 (m 3H), 7.83 (d, 1H). Jx&hple 124

205- (4- Chl or ophenyl)-2-[(2', 315 dlchloroblphenyl 3-yprmethyl ]-4-1(29)-3, 3, 3-t
rifluoro-2- hydroxypropyl]- 2 4- Fdi azol -3-one WO

2011/ 104322- 191 - PCT/ EP2011/ 054 E CI AnalogOUu p the preparation of
Exampl e 122, 94 ng (0.20 n Y of the compound anpl e 102A were

reacted with-56 ng (0.23 of 2,3-dichlo boronic acid. This gave
48 ng (45% of theory) of t c gj 5 LG M5 [Method 3]: R=1.54
mn; Ms [ESIpos]: rn/z = N 1HH (400 MHz, DWMb0-d6): 8 =

3.84 (dd, 1H), 4.00 (dd, 1H, 4.2 !4
(d, 1H), 7.34.7.42 (m 4H), 7.42- \ﬁ/r(Jm 2'§|),
1H, 7.72-7.77 (m 2H). Exanple 125

105- (4- Chl orophenyl) -2-{[5-fluoro-21-(trifluora
-4-1(2S)-3,3,3-trifluoro-

2- hydr oxypropyl ] -2, 4-di hydro-3H1, 2, 4-tri azol - 3-one Cf Anal ogously to
the preparation of Exanple 122, 59 ng (0.12 mmol) of "t he conpound from
Exanpl e 103A were reacted with 36 ng (0.18 mol) of

2- (trifluonagenpylo)Bhamaber e ¢om ﬁdu‘ﬂd &énTma&pnaawA%er@gdles@ﬂre’a of S'hxﬁproY)

of the target conpound. LC/ NS = 1.34 mn; M5 [ESIpos]: rn/z
= 560 ( M+|_|)d.|,ch10romethane, and 154 pl (0.93 mmol) of N—dnsopropylethylamme were added. 2 3 mg (0.93

5.02-5.12 (m 2H), 6.89
.60-7.64 (m 2H), 7.68 (dd,

/l ) bi phenyl1- 3-yl ] nmet hyl}

mmol) of 2-(frifluoromethyl}benzyl bromide dissolved in 0.5 ml of dichloromethane were then

5 added, and the mixture was stirred at RT for 20 h. For work-up, the mixture was concentrated
under reduced pressure and the crude product was purified chromatographically [Method 19]. This
gave 245 mg (54% of theory) of the target compound.

LC/MS [Method 3]: R, = 1.44 min; MS [ESIpos]: m/z = 605 (M+H)"

'H-NMR (400 MHz, CDCL): 8 = 3.77 (s, 3H), 4.81 (s, 2H), 5.61 (s, 2H), 6.78 (d, 2H), 7.03 (d,
10 2H),7.35-7.43 (m, SH), 7.48-7.58 (m, 2H), 7.74 (d, 1H), 8.12 (s, 1H).

Example 117

5-(4-Chlorophenyl)-4-(3,3,3-trifluoro-2-hydroxypropyl)-2-( {1-[2-(trifluoromethyl)benzyl]-1 H-
1,2,4-triazol-5-yl} sulfonyl)-2,4-dihydro-3H-1,2,4-triazol-3-one

15 50 mg (0.10 mmol) of the compound from Example 95A together with 50 mg (0.16 mmol) of

cesium carbonate were dissolved in 0.5 ml of DMF, and 30 mg (0.16 mmol) of 3-bromo-1,1,1-



"H- NWVR (400 MHz, DMSO-d6): 8 = 3.84 (dd, 1H), 3.99 (dd, 1H), 4.26-4.33 (m
1H), 5.03-3VOR0(HI043R2, 6.89 (d, 1H), 7-18-7.23 (m 3H), 7PGI/ERR01I/PS2781
7.59-7.68 (m 314), 7.70-7.77 (m 3H), 7.85 (d, 1H). WD 2011/104322-

192- PCT/ EP20fl\kfrGi 50 A8L- CEM*C@GQL%& mixture was then stirred at 75°C for 8 h. For work-up, the

2-[(2"-Chloro oro n -4-1(29)-3.3,3
-trifluoro- ?chénd?uox@e I %S Bliﬁ th %gh dr SX%%BJTI g%fregié'zpo fl?ga/%]}}h%matgm@caﬁy
Anal ogous| yMethotl hgy. Tp‘hlegareaﬁlntgr(zm oEbha«vrp)eftﬂe?@;ge&@mpsgm(dO. 12 mmol ) of the
conmpound from Exanple 103A were reacted with 28 ng (0.18 mml) of

2-chl or oph h| S t-heory) of t he target
conpound. %q%ﬁog%]zi ﬁ%ﬁ%n?osl %&?é—g i rnfz =526 (MFlif
1H NWVR (400 MHz, DVMSO-d5): 5 = 3.84 (dd, 1H), 400(dd, 1H), 426434(m
1H), 5.G64- BHMQGWN&H)CD%Q@MBGIM 1 HY,. 1195 (8d 20H)( #028-2 3} (my 1122 46828 6((m,

21 5. o s A0 . 2 Abneto & b F AT g2 6.,

-trifluoro-12Zphydroxypropyl] -2, 4-di hydro-3H1, 2, 4-triazol -3-one 15CI

Anal ogously to the preparation of Exanple 91, 109 ng (0.36 mmol ) of the
conmpound from Exanmpl e 5A were reacted with 128 ng (0.36 mmol) of the
conpound f |l e 117A. This gave 148 ng (68% of theory) of the target
conmpound. WD 2011/104322- 193 - PCT/ EP2011/ 052781 LC/ M5 [Method 4]: Rt =

1.40 mm M3-ARBISpashlordphenyd-258 642,688 hishe IO -4 it H H-imidazol-5-yl]methyl}-2,4-
10 dihydro-3H-1,2,4-triazol-3-one
and
4-allyl-5~(4-chlorophenyl)-2-{[1-(2,6-dichlorobenzyl}-5-methyl- | H-imidazol4-yl]methyl }-2,4-
dihydro-3H-1,2 4-triazol-3-one (regioisomer mixture)

Cl

@(N

Cl

15 110 mg (0.33 mmol) of the compound from Example 96A together with 88 mg (0.37 mmol) of 2,6-
dichlorobenzyl bromide were dissolved in 5 ml of DMF, and 130 mg (0.40 mmol) of cesium
carbonate were added. The mixture was stirred at 60°C for 6 h. After cooling to RT, the reaction

mixture was diluted with 1 ml of methanol and directly purified chromatographically [Method 19].



1H NWVR (400 MHz, HWO-4): 8 = 3.83 (dd, 1H), 3.97-4.03 (m 1H), 4.26-4.34
(m 1H), 5WQ-2051/1G43¢2n 2H), 6.88 (d, 1HI87-7.40-7.47 (m APRCI/ER251/0526G81 (m
3H), 7.61-7.65 (m 2H), 7.71-7.77 (m 2H). 5 Exanple 128

5- (4- Chl or djhisegayd P-18g [§°2,02 thediy} lof @ maixthrelof: tBe répiloitoprept ¢itly Eerbpoundls) et tayib Jof 4- [
(25)-3, 3, 3- %rlfluoro 2- hydroxypropyl]-2,4-di hydro-3H 1, 2,4-triazol - 3- one
Anal ogousl;}1 the preparation of Exanple 91, 105 ng (O. 34 nmop of the
conmpound from 10 Exanpl e 5A were reacted with 135 ng (0.35 mmol) of the
conmpound f MarME{dfeftoe 31 A 1.0Bhis; HEVESIpA: mily < 4K8%400 (MhEPrapd Rot 111 Deniti; Mgy et
conpound. [ Met h L1, 47 ra| mMS [ESIpos]: mz = 618 and 620

( M+H) + 111&%5(]4%1@@%% = 3.83 (dd, 1H), 4.00 (dd, 1H),
4.26-4.32 (m 1H), 5.08-5.20 (m 2H) 6.86 (d, 1H), 7.39-7.52 (m 9H),
7.55-7.65 (‘H}NMH)(AO(YM}& ODCI12H) = 283 aﬁaampl(esjsm ABG-Iyl (m, 2H), 4.97 and 5.49 (2s,

5. i hyr o215 8- 34 FnclaY ST PP e R a7 Ry G Al oA A B SRS

PCT/ EP201 0212/ 81 Anal ogously to the preparation of Exanpl e 122, 265 ny
(0.50 mml ) of the conpound from Exanple 104A were reacted with 194 ny
(0.74 mmol )_of 2-chl orophenyl boronic acid. This gave 54 ng (19% of theory)
of the tardd@m®ddund of a purity of 98% and 167 ng (49%of theory) of a
S5purity of 83% LC/MS [Method 3]: R=1.49 min; M5 [ESIpos]: mz = 566 and
568 (MrH) + SWMﬁ%W)WIOWQ@m&ByH 13- (B uobshethibbenzA]-90-ifnflazodis)yi}-3. 99
(dd, 1|—{), 4.24-4.32 (m 11 % 5.36-5.47 (m 2H), 6.85 (d, 1H), 7.33 (d,
1H), 7.%98. Moy} hf-dibygro-37-534primal-3pae o1y 7. 62 (d, 211). 7.72 (d, 211),
8.00 (d, 1Liy.
5-(4-Chlorophenyl)-4-cyclopropyl-2-({5-methyl-1-[3-(trifluoromethyl)benzyl]-1 H-imidazol-4-y1} -

methyl)-2,4-dihydro-3H-1,2,4-triazol-3-one (regioisomer mixture)

FoF
F

O

A

N f\{ and
QI =
N™ ™CH,
Cl

Cl

15 40 mg (0.12 mmol) of the compound from Example 97A together with 88 mg (0.37 mmol) of
3-(trifluoromethyl)benzyl bromide were dissolved in 3 ml of DMF, and 47 mg (0.15 mmol) of
cesium carbonate were added. The mixture was stirred at 60°C for 3 h. For work-up, after cooling

to RT, the mixture was diluted with 5 ml of water and the mixture was extracted three times with



10 Exanpl e 130

Met hyl 3- 113VOL0EHI33Ppheny 1) - 5- ox0- 4- (3; B83-tri f | uor o- 2- hy BETERA0OPYI278L | 5-
di hydro-1H 1, 2, 4-

triazol - 1- yn ¢avhichsell0-rol of ethyl fcetatsr madn}blilyebiomaeiqyphams Wanetddm}'bm godium sulfate,
Anal ogousl t )

compound  1sfigHEBERAREHIN, huc bt BBME, HEEpociie AP by TR b Rphal®
2-(trifl uoraodmmlrﬁdd)qhhmmydgjmphmdi}c[mmﬂ 19]‘ Hitss grare 80 3326 of ﬁ&%y()bf 4 hemuy)of of

the target t 28% of th i
pur6|t§r 0" SRR R Bifhoipds patt %ﬁgié‘%}/ R [e(l\)/lre%/)hog 3? R

= 1.50 min; M5 [ESIpos]: mz = 600 (MFE)+ 'H NVR (400 MHz, DMS0-4): 8 =

3.83 (dd, ILdyMSIMxhods3]: BHy,1.73. @iA; MBI [ESIps]: nd/z1FO48R G@H(Imandlﬂ)s b8B A MY

(m 2H) 11 (s, 1H), 7.37-7.45 (m 211), 7.59-7.77 (in,
83 ([ﬁél %ﬁo“’/lz %?Q(%fé | 5 Exanple 131 Met hyl

2 3 d| chl oro-3- ({3-(4-chl orophenyl)-5-oxo-4-[(28)-3, 3,3-trifluoro-2-hydro

xypr opyl ] - 4H5~}MEU (heikidiz1 EDCLI,R 84~ 0.53-820land 0570 0. 7682y 2ND 0 phe g Imd 20 R0yl at e

Anal ogousl

conpound f &ofh @B #r%‘?ér‘%é‘ﬁ%ﬁ‘éﬁ@%“g&% (12?1573'2@% d?? ﬁwt"&% qu

2, 3- di chl oropheanyHyor. T 52 ISH) 7T5m7ssmuas34ﬂ70rwm(ﬁi’)% of theory) of the

—_— —d

target conpound L VB [I\/Et od 4]: R=1.38 mn; Ms [ESIpos]: ni/z = 600 and
602 ( MtHr. ExarTPI e 132
2' - chl dPo- Ochl or ophenyl) - 5-0x0-4-(3,3,3-trifluoro-2-hydroxypropyl)-

4,5-di hydro-1H1,2,4- 15triazol-1-yl]nmethyl}bi phenyl-4-carboxylic acid WO
2011/ 104322=(4X96oroftecdy 1 P2 1dpr& L7 83-(2-methylphenoxy)benzyl]-2,4-dihydro-3H-1,2,4-triazol-3-

one
0
A
\ b
N
Cl

100 mg (0.25 mmol) of the compound from Example 99A, 53 mg (0.49 mmol) of o-cresol and

CH

e

15 91 mg (0.74 mmol) of 4-N,N-dimethylaminopyridine were dissolved in 5 ml of acetonitrile, and
39 mg (0.62 mmol) of copper powder and 49 mg (0.62 mmol) of copper(Il) oxide were added. The
mixture was stirred at 85°C for 16 h. For work-up, the mixture was cooled to RT and filtered
through silica gel, and the residue was rinsed with a little ethyl acetate. The filtrate was
concentrated under reduced pressure and the crude product was then purified chromatographically

20  [Method 19]. This gave 25 mg (23% of theory) of the target compound.
LC/MS [Method 4]: R, = 1.33 min; MS [ESIpos]: m/z = 432 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 0.34-0.44 (m, 2H), 0.76-0.85 (m, 2H), 2.18 (s, 3H), 3.05 (1,
1H), 5.00 (s, 2H), 6.59-6.71 (m, 2ED), 7.01 (t, 1H), 7.05-7.15 (m, 2H), 7.24-7.32 (m, 2H), 7.35 (d,
1H), 7.56 (d, 2H), 7.71 (d, 2H).



204 mg (0.36 mmol ) of the conpound from Exanple 129 were dissolved in 3 m
of THF, andvO.291hl04322a 1 N aqueous |ithi8m hydroxi de sol uPCErERX31/65RT8L .
The m xture was stirred at RT for 20 h. For work-up, the solvent was
removed undaampledi2déed pressure, the residue was taken up in about 5 m of
water and 0.07 nl of 6 N hydrochloric acid was added. The precipitated
solid was F r ri n of
the crude ARSI EL Bty Sk R bl LG A TR BT T
phase: firﬁﬂb%ymkﬁh@wmne/ethyl acetate 1:3, then pure ethyl acetate,
finally dichloromethane/ nethanol 1:1). This gave 97 ng (47% of theory) of
the target conmpound. LC/Ms [Method 4]: R = 1. mn; MS [ESIpos]: rn/z =
552 and 554 (M+H) + 10' H- NVR (400 ©®Hz, DWVSO-1:1p): 8 = 3.80 (dd, 1H), 3.99
(dd, 1H), 4.33-4.43 (m 1H | 5%58 (m 1H), 7.10 (s,
, , 7.71 (d, 2H)

1H), 7.28-7.43 (m 4H), 7.59 4 60
7.74-7.83 (m 1H). Exanple ¥ N
{[ 3- (4-Chl orophenyl) -5-0x0-4-(3, 3,3 ro- 2- Rydeoxypropyl) - 4, 5- di hydr o-
| H1,2,4-triazol-1- |Syl]nmethyl}-2'- i f1Uoronet Ri pheny1- 4- car boxylic
acid 195 ng (0.36 mmol ) of the conmpound from Exang 30 were dissolved in
3 m of THF, and 0.4 nm a 1 N aqueous Iithiun1hydP% ge sol ution were

added. The m xture was stirred at RT for 20 h. For worlGlup, the solvent was

removed under reduced pressure, the residue was taken up in 20 about 5 m
of water and 0.07 m of 6 N hydraochlorjic acid was added. The m xture was

stirred Sf orAnpioseNsly toyfig Rrﬁ‘@ra&%@f gixempledl 2op? dna/&lﬁt mewRDs o) e campeyng fgee h

suction angxgipiedodRdade ruaabd Wéih 49 aauasmglag%f%ﬁlo%hér&@o&&ﬁc Ldeamyy gaqé
the target conpound. LC/ M5 thhod:ﬁ . Slpos]: rn/lz =
586 ( MA- Hr S1vs (B3hpf thegypoft etmtconlpequlzpzoll/ 052781 H- NNR (400 MHz,
DVSO-d5): 8 =

LC/MS [Method 4]: R, = 1.35 min; MS [ESIpos]: m/z = 454 and 456 (M+H)"

'H-NMR (400 MHz, DMSO-d): 8 = 0.54-0.61 (m, 2H), 0.84-0.91 (m, 2H), 3.14-3.20 (m, 1H),
10 5.04 (s, 2H), 7.28-7.36 (m, 1H), 7.37-747 (m, SH), 7.53-7.59 (m, 3H), 7.77 (d, 2H).

Example 122

2-[(2'-Chlorobiphenyl-3-yl)methyl]-5-(4-chlorophenyl)-4-(3,3,3-trifluoro-2-hydroxypropyl)-2,4-di-

hydro-3HA-1,2,4-triazol-3-one
F
o 0 HO F
N ]
N N

\Nb

15 72 mg (0.15 mmol) of the compound from Example 101A and 59 mg (0.23 mmol) of 2-chloro-
phenylboronic acid were dissolved in 2 ml of dioxane. A stream of argon was passed through this
solution for 10 min, and 8.7 mg (0.008 mmol) of tetrakis(triphenylphosphine)palladium(0) were
added under argon. The mixture was heated to the boil, and 0.15 ml (0.30 mmol) of a 2 N aqueous

sodium carbonate solution was added under argon. The mixture was then stirred under reflux for



3.78 (dd, 111), 3.95 (dd, 111), 4.31-4.39 (m 111), 5.25-5.34 (m 111),
5.40-5. 47 (WO 20110432202 (s, 111), 7.24-{%®- 111), 7.37 (d, PCTHP2061/032781
7.56-7.63 (m 211), 7.66-7.83 Exanple 134 521, 3' - Di chl or o- 34

{3- (4-chl orQOthAftngc)OOEHgIn@eTM}{e (i 8)re3yB dfuted wﬁthuomofzwmymndxymcmdyvv]cewﬁmu hy

dro- 1H 1,2 tri I h n arbox Li.c, aci 347 0. 49
ol ) of t RE ORI PR B Ry er Bt PG P Hhedhin el
anal ogousl Yilteredt haed prapeaitatddonnddr Fxdungl epréBidre. Thies q@adee ﬁékﬁlcngwésB%ﬁfad

2o AP ITRR I SRS e,

(dd, 111), 3.99 (dd, 111), 4.23-4.31 (m 1H), 5.40-5.51 (m 2H), 6.88 (hr.
S, 1H), 57. 24/ [MEhb) 4]: R, 3330 ndF MSESIHdy]: rifz 4508 +H) 1), 7.50 (d, 111),
7.62 (d, 211), 7.69 (dd, 111), 7.73 (d, 2H), 8.01 (d, 1H) Exanpl e 135

FoaL O o oIS BRSNS s, (i Focidl U WAL £ s R oaRi oY

(m, 2H), 6.88 (d, 1H), 7.32-7.50 (m, 7H), 7.54-7.59 (m, 1H), 7.62 (d, 2H), 7.74 (d, 2H).

Example 123

5-(4-Chlorophenyl)-4-(3,3,3-trifluoro-2-hydroxypropyl)-2- {[2"-(trifluoromethyl)biphenyl-3-y1]-
10  methyl}-2,4-dihydro-3H-1,2,4-triazol-3-one

Cl

Analogously to the preparation of Example 122, 72 mg (0.15 mmol) of the compound from
Example 101A were reacted with 43 mg (0.23 mmol) of 2-(trifluoromethyl)phenylboronic acid.
This gave 49 mg (58% of theory) of the target compound.

15  LC/MS [Method 4]: R, = 1.31 min; MS [ESIpos]: m/z = 542 (M+H)"

'H-.NMR (400 MHz, DMSO-dg): & = 3.84 (dd, 1H), 3.99 (dd, 1H), 4.26-4.32 (m, 1H), 4.99-5.12
(m, 2H), 6.88 (d, 1H), 7.22-7.29 (m, 2H), 7.34-7.47 (m, 3H), 7.57-7.64 (m, 3H), 7.67-7.76 (m, 3H),
7.83 (d, 1H).

Example 124

20  5-(4-Chlorophenyl)-2-[(2',3"-dichlorobiphenyl-3-yl)methyl]-4-[(25)-3,3,3-trifluoro-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one



WO 2011/104322- 198 - PCT/ EP2011/052781 43 ng (0.08 nmol) of the conpound
from Exanp/VEORERL/M382i nitially charged-1H -1 nl of DVF, anBCTER1I/052761
mol ) of HOBt and 19 ng (0.10 mmol) of EDC were added. After 10 min of
stirring at RT, 0.41 m (0_.20 mml) of ammoni a ution (35%strength in
wat er) was added, and 5 t hel m xtyre was stirr@d % RT 16 h. Under
reduced pressure, the reactijQn @I uti on was tlhen frfeedNpf excess anmoni a,
about 3 m of water were and t he mix as/ extracted three timnes

G

with in each case 5 nil of
dried over magnesi um sul f ate,
pressure. The crude product was p
(rmobi | e phase: cycl ohexane/ ethyl acetate 1:3 ->
(42% of theory) of the target conpound. LC/ M5 [ M ;
[ESIpos]: mz = 551 and 553 (M+H)+ 1H NWVR (400 , SO-d6): 5 = 3.83 (dd,
1H), 3.98 (dd, 1H), 4.24-4.33 (m 1H), 5.22-5.34 (m , 6.84 (d, 1H),
7.27 (s, 1H), 7.34-7.47 (m 4H), 7.52-7.66 (m 3H), 7.73 (d, 2H), 8.04 (s,
1H). 15 Ex :

2" 3 01 oh arSER . 5 RHPon oL Exgmels 122, 94 me (30 qmeD o, the epmpored from
xypr opyl ] - £xBmple A0k sretd-raacied avithr56 aned0-23 nyndl) of hdithlgrophshdhyronid agid Tdging de
WO 2011/ 10 - 5 mg (0.07 mol ) of the conpound
From Exampi s " Ry ey ot HaRaabad®, 10, U 00 "o, and 13 g (0. 08
mmol) of HOBt and 18 ng (0.09 mmol) of EDC were added. After 10 min of
stirring atLGRVIS [BBthod 3]: R1=444 mim VS GFSIpnshonz a S4bindtSté MEBE% st rength in

wat er) were added, and the mixture was stirred at RT for 16 h. Under
reduced pre re, e i0n. SoL Yt f f X S ia,
Sbout 3 i AR abd Sus BR300, P, 1 06 TR A S GRS PRRE
wth in eadhm 2Hp&.% @ 18J, 76442 @&cdHAt 242-THE (02H), A6t-7@d dan 2H), fhads@d, 14 e
dried over E@gﬁf’ff&ﬁ ?ulfate, filtered and concentrated under reduced
pressure. THE e g]b[‘oduct was purified chromat ographically [ Method 19].
This gave 20 ng (46% of theory) of the target conpound. LC/M5S [Method 3]: R
= 1. 36 m n;Exbmpled36pos]: mz = 585 and 587 (M 1-11)+ 10' H-NMR (400 MHz,
DMSO-d6): 5 = 3.83 (dd, 111), 3.98 (dd, 111), 4.23-4.32 (m 111), 5.22-5.33

o11). s SHgalhenng it dllboraferipioneyt Dl el pdsfnldy

Exanpl e 132-hydroxymrof-CidtydiolsEhyd d-trzazol-3-one

{[21, 3' -di chl or o- 4- (hydr oxynet hyl ) bi phenyl- 3-yl ] et hyl }

-4-[(25)-3,3,3-tri 15f1 uoro- 2- hydr oxypropyl] - 2, 4-di hydro-3H1, 2, 4-tri azol - 3-
one 230 ng (0.39 mml) of the c%rrpound from Exappl e 134 re dissolved in 5
m of THF, the solution was cooledFto OC and &5 pk, (04 mol ) of
triethylamne and also 56 ill mmol ) of ||sobutfyl chl orof ormate were

R=1.14 mn; M

Cl

Analogously to the preparation of Example 122, 59 mg (0.12 mmol) of the compound from
Example 103A were reacted with 36 mg (0.18 mmol) of 2-(trifluoromethyl)phenylboronic acid.
15  This gave 43 mg (64% of theory) of the target compound.

LC/MS [Method 4]: R; = 1.34 min; MS [ESlIpos]: m/z = 560 (M+H)"

'H-NMR (400 MHz, DMSO-dg): = 3.84 (dd, 1H), 3.99 (dd, 1H), 4.26-4.33 (m, 1H), 5.03-5.14
(m, 2H), 6.89 (d, 1H), 7.10-7.23 (m, 3H), 7.43 (d, 1H), 7.59-7.68 (m, 3H), 7.70-7.77 (m, 3H), 7.85
(d, 1H).



20 then filtered through a Seitz flit into a flask cooled to 0C, and the
resi due waswOi20dvde4eh about 2 m of THR2-Wth vigorous sPCHER2§11/05%781
sol ution was added to a solution, cooled to 0C, of 44 ng (1.18 nmol) of
sodi um bor @xachpled26i n 0. 6 mM of water. After 1 h, 5 m of saturated aqueous
sodi um bi carbonat e sol uti on were added, and the m xture was warned to RT.

The m xtur xt t 0 hase
e U R S Al Vi 05 LM RSB T, SRR

bi car bonat ereyl]t4-dihydarord Hsla? 4Hrazale-sedi um chl ori de sol ution. After drying
over sodiumsulfate, the mxture was filtered and concentrated under
reduced pressure. The WD 2011/104322- 200 -PCT/ EP2011|,_l 052781 crude product
was purified chromatographically [Method 19]. T C? gave F’LS g (6% of

t heory) of the target conpound. LC/ M5 [ Met hodQ3]: = 1.44 m n, M
[ESIneg]: mz = 572 (MH)- Ch1- NMR (400 , DVBO4B): 8 3.82 (dd,
1H), 3.98 (dd, 1H), 4.23-4A2 , , 5b. 05515(m 2H) ,
5.30 (t, 1H), 6.86 (d, 1H) , 7333 gdd, 1H), 7.38 (dd, 1H),
7.43 (t, 1H, 7.54 (d, 1H), 4 dd, 1H), 7.70-7.74 (m 2H).

Exanpl e 138
[2',3" -Dichloro-3-(13-(4-chl orophenyT}-5- oxo- 4- [A 3,3,3-trifluoro-2-hydr
oxypropyl] -4, 5-di hydrolH 1, 2,4-tri azoIF 1-y1} et phenyl - 4-yl ] met hyl
carbamate 10 65 ng (0.11 mml) of the conpound oy Exanpl e 137 were

di ssolved in 3 m of dichloronethane, and the m xtureChas cooled to 0C. 14
pi (0.16 mmol) of chlorosul fonyl isocyanate were added, and the m xture was

stirred at RT for 18 h. 1.5 nl of water were then added and the m xture

was st i rr ed’iHosgEty fothepreraraig of Fgamplerz2, 3B e (hi2 smel) eof the compaind dfrops
aqueous sodidfpRi 1@%&%@}&@@%'2@%&@1@ ﬁﬂﬁ@d)f 28R rdphenyMoXditl Seid\ehis gave
extracted twice with in each case 10 of ethyl acetate. The conbi ned

or gani ¢ pha¥eee ﬁﬁé?’@fd}epéfdofih%wf§bwwfsdul fate, filtered and concentrated
under reduced pressure. The crude product was puri fied chromat ographically
[ Met hod 19]LC/MSI[§4e%ua]3@ rm;%ﬁﬁ»%&ﬁﬁf&wﬂ @ﬁs efrar get conpound. LC/ MS
[ Met hod 4]: . | neg rn/z = 15 and 617 (MH)
20III-N|\/R(400M—Iz Dl\/BOdg dd, 1H), 3.98 (dd, 1H), 26-4. 33
(m 1H) 5. 'HNYRIE0) MHz M GdQ3d t§ , 118, .60 (dsk 1H§4M34@18@)(%104 8f

(7 dgz 1|—|SO 1;%7%1%( g.‘bo %qul-l),lﬂd-’/’.i én?iﬁ),@.lzz(ms @b, 740547 B afafy 53Hes (i S,

7.75 (d, 2H).

Example 127

2-[(5-Bromo-2'-chlorobiphenyl-3-yl)methyl]-5-(4-chlorophenyl)-4-[(25)-3,3,3-trifluoro-2-hydroxy-
propyl]-2,4-dihydro-3H-1,2 4-triazol-3-one

F
HO
o e, F
Cl ) F
N~ N

O b

Analogously to the preparation of Example 91, 109 mg (0.36 mmol) of the compound from

15

Example 5A were reacted with 128 mg (0.36 mmol) of the compound from Example 117A. This
gave 148 mg (68% of theory) of the target compound.



WO 2011/104322- 201 - PCT/ EP2011/ 052781 Exanple 139

Met hyl 5- ({év@é?uoém@f’r:”abhenyl) 5- ox0- 4- [ (2553, 3, 3-t ri f | uor oPETRRROBLG3778by | |
45-di hydr o-

12 atr | LM [Ylefiee hro=240mtini VIS (s ang pEBHIBRIIL SO M By 1ate O 5
179 ng (0.58 nmml) of the conpound from Exanple 5A and 285 ng (0.88 mml )
of cesium ogr }fﬁﬁ%ﬁ) NBIL DMERENISD 3idh (éd ni1H8 of 9Rg @4 %' hrU L196-463ﬁgl 48 3.

(0.58 mmol) he conpound from Exanp A were ad xture was
stirred undeld (mefHu%. 818c6d, 1A 17 .40Fhé7 (o, éHl) ph-35a%-@b(ns gH).d - 6Aa’é65t(heﬁHi i7IH gdmof f
and the fi r%g_f)ate was concentrated under reduced pressure to a vol une of
about 1.5 After addition of 0.5 m of 1 N hydrochloric acid, the

m xture was directly purified 10 chromat ographically [ Method 19] Thi s gave
231 ng (565%xamplend8r v) of t he target conpound. LC/ M5 [ Met hod 4]: R = 1.26
mn; M5 [ESIpos]: nilz 600 (M+rH)+ ' H-NWVR (400 MHz, DMSO-d6): 8 = 3.52 (s,

3H), 3.84 (44, " 2 214),
oM 2t holophiaas. dﬁc%%}fs 7 f:gé?ﬁgw% AR Sl
7.70-7.75 (lﬂ'dl‘OZH)'OPYW ZZ‘V-dmddro\B)qlﬂﬁ?aZ(ﬂeB or11). 15 Exanple 140

Met hyl 2' - chl or 0- 5- (13- (4- chl oropheny1l) - 5- ox0-4-[(25)-3, 3, 3-trifluoro-2-hydr
oxypropyl]-4,5- dihydro-1H1,2,4-triazol -1-yEnet hyl ) biphenyl-2-carboxyl ate
VO 2011/ 104322- 202 - PCT/ EP2011/ 052781 Anal ogou:ﬂcy tojt preparation of
Exanpl e 139, 208 ng (0.68 nmol) of the corrpoud anpl e 5A were
reacted with 230 ng (0.68 mmol) t he corrpou d m Ex&npl e 109A. This
gave 231 ng (59% of theory LG MS [Method 4]: R =
1.26 mn; M5 [ESIpos]: mz

Cl

Analogously to the preparation of Example 91, 105 mg (0.34 mmol) of the compound from
10  Example 5A were reacted with 135 mg (0.35 mmol) of the compound from Example 118A. This
gave 115 mg (53% of theory) of the target compound.

LC/MS [Method 4]: R, = 1.47 min; MS [ESIpos]: m/z = 618 and 620 (M+H)*

'H-NMR (400 MHz, DMSO-d;): 8 = 3.83 (dd, 1H), 4.00 (dd, 1H), 4.26-4.32 (m, 1H), 5.08-5.20
(m, 2H), 6.86 (d, 1H), 7.39-7.52 (m, 9H), 7.55-7.65 (m, 4H), 7.74 (d, 2H).

15 Example 129

Methyl  2'-chloro-3-{[3-(4-chlorophenyl)-5-0x0-4-(3,3,3-trifluoro-2-hydroxypropyl)-4,5-dihydro-
1H-1,2,4-triazol-1-ylJmethyl } biphenyl4-carboxylate



5 HNWR (400 Mz, DMSO-d6): 8 = 3.58 (s, 3H), 3.84 (dd, 1F%, 4.02 (dd, 1H)
4.26-4.33 (WO 20H/1043297-5 18 (m 2H), 6:88-(d, 1H), 7.25- 7PCT/ERN110§2781
7.36-7.52 (m 4H), 7.62 (d, 2H), 7.74 (d, 2H), 7.93 &d, 1H). Exanple 141
5-(
[ 3- (4- Chl or opheny1) - 5- 0x0- 4-[ (2S) - 33, 3-tri {f Udf
dro-1H 1, 2, 4- pLe
10tri azol - 1-yl | met hyl)-21- (#gG f | uoy onet b
215 ng (0.36 Mol ) of the conpou
of THF and 3 m of nethanol, and N aqueous sodi um hydr oxi de
sol ution was added. The m xture W 22 | at\ 80C for 16 h. For work-up,
the m xture was diluted with 10 ' fracted 15 twice with in
each case 10 ml of ethyl acetate. THe aqueous was acidified with 1 N
hydrochl ori c acid and once norgl& A \ed W th of ethyl acetate. The
organi ¢ phases were conbi ned, dri ey ¢¢ magnesiumsyl fate, filtered and
concentrat ed under reduced pressure® e residue was dried under high
vacuum This gave 222 ng (quant.) of the target conpound. LC/ M5 [ Met hod 3]:
R4= 1.29 min; M5 [ESIpos]: mz = 586 (M1-H 20" H NWVR (400 MHz, DVBO d6): 8
(ng. 811 |—|§ dd;ﬁn%lggczubsﬁr. £8thé (%)(]ﬂiepgﬁﬂi%ﬂ ng Eziﬁﬂplél.@ﬁ, 1(765]4rg§|(fo.50 ?fbm-gf %g C?ﬂpo%g)bfronﬁ. 88
: , L r. s, -0,.7, : , 7, , ol t :
7.59-7. 67 (GAFTRIEY044 Wt rpacsed with 194 i @?F%Bmtoa,off#}orqpél%boew acid. Thiggave
Exanpl e 1434 i BALE433Pnc 8% cRERLFRABBTIIBL andl 68l DY Shr) af § he
preparation of Exanple 141, 218 ng (0.39 mmol) of the conpound from Exanpl e
140 wer é r FHEVOESHPt h 2 N aqueous sodi um hydroxi de solution. This gave 220
ng (quant.) of the target conpound.

LC/MS [Method 3]: R, = 1.49 min; MS [ESIpos]: m/z = 566 and 568 (M+H)"

'H-NMR (400 MHz, DMSO-d): 5 = 3.84 (dd, 1H), 3.90 (s, 3H), 3.99 (dd, 1H), 4.24-4.32 (m, LH),
5.36-5.47 (m, 2H), 6.85 (d, 1H), 7.33 (d, 1H), 7.38-7.47 (m, 3H), 7.51-7.59 (m, 2H), 7.62 (d, 2H),
7.72 (d, 2H), 8.00 (d, 1H).

10  Example 130

Methyl  3-{[3-(4-chlorophenyl)-5-ox0-4-(3,3,3-trifluore-2-hydroxypropyl)-4,5-dihydro-1H4-1,2,4-
triazol-1-ylJmethyl}-2'-(trifluoromethyl)biphenyl-4-carboxylate

Analogously to the preparation of Example 122, 265 mg (0.50 mmol) of the compound from

15  Example 104A were reacted with 149 mg (0.74 mmol) of 2-(trifluoromethyl)phenylboronic acid.
This gave 113 mg (38% of theory) of the target compound of a purity of 100% and 101 mg (28%
of theory) of a purity of 81%.



5 LG M5 [ Method 3 R=1.26 mn; M [ESIPos] mz = 552 and 554 %N%j%

1H NMR (400‘/9@11 @ d6): 6 = 3.84 (dd;!9%E1), 4.00 (dd, 1BEJ/ERR0ORHOR78E
(m 1E1), 5.05-5.16 & 2E1) 6 89 ﬁd 1E1), 7.24 (s, 1H), 7.25-7.30 (m
1H), 7. 34- LGYS(Methpd3): Rﬂl&QHemd%S os]: /25 660 86+in 1H), 7.59-7.65 (m
2H), 7.72-7.77 (m 2E1), 7.92 (d, 1E1l), 12.64 (br. s, 1H). Exanple 143
18|5h§/ gfo(‘ll"ﬁﬂghgkzﬁf)dbeﬂﬁ%)Dﬁsé% $L{&oha 318; Pod fs! HhU9HPrd; AL I¥UBORY [y, 4 O
triazol - 1- YWi¥dethip, PH2' 6.83 (di 11w 3116wt HY| 735+ ey 2112- ¥ hokamiode, 7.3 (d208), ng
(0. 36 ”“mﬂﬁ9éﬁit e conmpound from Exanple 141 were initially charged in 5
m of DWF, & imyg (0.46 mmol) of HOBt and 88 ng (0.46 mmol) of EDC were
added. After 10 mn of 15 stirring at RT, 1.0 mM (16 muol) of anmonia
soluti o ( BGeplaBigth in water) were added, and the m xture was stirred at
RT for 16 h. Under reduced pressure, the reaction solution was then freed

from exces

extract ed ?ﬁ%@ﬁnp%ﬁghﬁﬁﬁ#%{ nagggrocaéﬁj%ﬁﬁ$$g?gﬂfﬁ3%qggg?fpghééﬁn$¥1nblned
or gani ¢ phaktegsroasi-é,2drtrieah]-dyySmettabiphényd-sarbdxaytats flltered and concentrated
under reduced pressure. The crude product was purified 20

chromat ographically [ Method 19]. This gave 85 ng (39% of theory) of the
target conmpound. WD 2011/104322- 204 - PCT/ EP2041/ 052781 LC/ M5 [ Met hod
2]:12., = 2.29 mn; M [ESIpos] m,© = 585 (400 MHz,

DMSO-d6): 8 = 3.83 (dd, lka#§f 1H), |B.24-A. 31 Km 1H), 4.98-5.12
(m 2H), 6.87 (d, 1H), 7.08 18 ) . 1H), 7.37 (d, 1H)
7.50-7.65 (in, 6H), 7.67-7.76 (m
T- Chl or 0- 5- ({3- (4- chl oropheny1) -1
yl]-4,5-di hydro-1Hl, 2, 4-triazol - A¢nethyl)b|s--- I-2 carboxanlde c

Anal ogously to the preparation of Edanple 143, /Ql@\ g (0.38 Mol ) of the
conpound from 10 Exanpl e 142 were reacted w th\amyni a sol ution. This gave

¢ gimpound.
Cl

Analogously to the preparation of Example 75, 455 mg (0.85 mmol) of the compound from

122 ng (54% of theory) of the

Cl

10 Example 105A were reacted with 244 mg (1.28 mmol) of 2,3-dichlorophenylboronic acid. This
gave 347 mg (57% of theory) of the target compound.

LC/MS [Method 4]: R, = 1.38 min; MS [ESIpos]: m/z = 600 and 602 (M+H)".

Example 132

2'-Chloro-3-{[3-(4-chlorophenyl)-5-o0x0-4-(3,3,3-trifluoro-2-hydroxypropyl)-4,5-dihydro-1H-1,2 4-
15  triazol-1-ylJmethyl}biphenyl-4-carboxylic acid

HO F
HO © 0

»
U

Cl



LCMS [Method 4]: R =1.06 mn; M [ESI[)os] mz = 551 and 553 (M+H) +

1H NVR (400VORP11/0M322 d6): 8 = 3.84 (dd;: 4.00 (dd, 1HPCTAER21H032T81m
1H), 5.01-5.12 (m 2H), 6.88 (d, 1H), 7.17 (s, 1H), 7.23 (d, 1H), 7.26-7.31
(m 1H), 7 284 my BB 6(rnol3 tdf the?CM@OﬁnM:@omE(xample 1y wete 8igsoeddn 8l fHIHF, 2né2

d, 2 .
N ter - But ic 8 {af gk e MR Ko s ey sod g s, yas gied 8 AL
pr opyl ] -4, 20c. lﬁydwork’:&p,lt;hé sdlvént mag cdmoled/dideeteldydell pRissufrd, thef desidueomast thixehn yipiiphen

b the compBtitd e AP B O RN wdtiariiaely bR 3Py T BBt i Ve
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After 10 min of stirring.,at RT of 2-neth pane- 2- am ne
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chr omat ogr aphi caIIy [ Met hod 19]. This gave 8.2 ny (24% of theory) of the
target conp8WANd &/ MS [Method 2]: R = 2.70 min; MS [ESIpos]: rniz = 641
( M+H) 1H NVR (400 MHz, DMSO-d6): 8 = 1.08 (s, 9H), 3.84 (dd, 1H),
3.99 (dd, Jﬂd)MSA{M%&m&ziﬁi[%mzom;,mé[mpo%]:hﬂz%ﬁsz%16)55461\48&)*(d, 1H), 7.17 (d,
1H), 7.25 (s, 1H), 7.38 (t, 2H), 7.48 (d, 1H), 7.54-7.67 (m 104H), 7.71
(d, 2H),
Vet hyl 0. Gy gRisaot Mirtaa R ph eriys) 6. 80032 (408504, 3413 1M1k 53 54y
oxypropyl] @I4b;sctr ml kil 74045, tkh, a2zl 7. 43 ¢l LEE 1180 5 phany 17 ér @asipoxyl at e
15 Anal ogo (ﬂlf 5H) SCI a)}atl gf} [(;l? Exanpl e M;L ﬁg 248 m 338163);1(850}?5 of
t he conpour{és%i)o?ﬂﬂﬁ é A were reacted wWith 274 ny (0 81 mol ) of the
conmpound from Exanpl e 112A. This gave 271 ng (59% of theory) of the target
conmpound. Ly, le[i\ﬁt hod 3]: P. = 1.48 mn; M [ESIpos]: mz = 566 and 568
(MrH) + 11- T- Mdz, DVBO-d6): 8 = 3.84 (dd, 1H), 3.87 (s, 3H), 4.01
(dd, 1H), 4 23- 4. 33 (m
3-{[3-(4-Chlorophenyl)-5-0x0-4-(3,3,3-trifluoro-2-hydroxypropyl)-4,5-dihydro-1H4-1,2,4-triazol-1-

15 yl]methyl}-2'-(trifluoromethyl)biphenyl-4-carboxylic acid

HO F
HO 0 ?

oy =

195 mg (0.36 mmol) of the compound from Example 130 were dissolved in 3 ml of THF, and
0.4 ml a 1 N aqueous lithium hydroxide solution were added. The mixture was stirred at RT for 20
h. For work-up, the solvent was removed under reduced pressure, the residue was taken up in
20  about 5 ml of water and 0.07 ml of 6 N hydrochloric acid was added. The mixture was stitred for
15 min, and the precipitated solid was then filtered off with suction and dried under high vacuum.

This gave 146 mg (73% of theory) of the target compound.

LC/MS [Method 3]: R, = 1.38 min; MS [ESIpos]: m/z = 586 (M+H)*



205.10-5.21 (in, 2H), 6.87 (s, 1H), 7.42-7.48 (m 3H), 7.58-7.65 (m 3H),
7.68-7.76 (meg/lngs (s, 1H), 7.99 (s!97tH). Exanpl e 147PCHEP2011/052781
2011/ 104322 206 - PCT/ EP2011/ 052781 Anal ogously to the preparation of

Exanpl e 141H12MR(|4@D MMz BMftbH): df 3t We(ddoiihodas (dd;, dhY, BxHApI%(nd, 461 We2 e 5.34
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[ ESI pos]: niz6E).552 and 554 (M+H)+ 11-1-NWR (400 MHz, DVSO-d6): 8 = 3. 83
(dd, 1H), 3. 98 4.04 (m 1H), 4.29-4.35 (m 1H), 5.04- 5.14 (m 2H),
7.36-7.48 (m 5H)..,7.57 (d, 1H), 7.61 (d, 2H), 7.74 (d, 2H), 7.87 (br. s,
1H). Exanpl 2' -Chl oro-54

{3-(4- chIorophenyl)-S 0X0-4-[(28)-3, 3, 3-trifluoro-2-hydroxypropyl]-4,5-di hy
dr o- 1H1G1, 2/ 3-DichlanoH{ 44t Hloreptonyt)-Biopheii2ls)-33 G arifhootatihgéroxyinalyti gofdihydro-o

t he preparat,; f. le. .1 5 0.10 npnol) of the conmpound from
Exanpl e 143‘%2’3%%@?2@%@& }}ﬁ‘?%l“{% léogpzluctqcb This gave 25 my (43% of

t heory) of the target conpound. 15 LC/ M5 [ Met hod 4: R=1.12 mn; M

[ ESIpos]: tn/z = 551 and 553 (M+H 1H NMR (400 MHz, FDVBO-d6): 8 = 3.83 (dd,
1H), 3.96-4.03 (in, 1H), 4.26-4.33(m 1H . $®5- 5.1 (m 2H), 6.52 (s,
1H), 6.89 (d, 1H), 7.41-7.49Hou_gd), 7.55{7.657% ., 7.74 (d, 2H), 7.88
(d, 2H), 8.06 (s, 1H. WO 2011/ {04322- 2 - PCY/ EP2011/ 052781 B. Eval uati on
of the pharmacol ogical activity The p Ical action of the conmpounds

a
according to the invention can ovvn |\|G_L e foll ow ng assays:

Cl

Cl

347 mg (0.49 mmol} of the compound from Example 131 (purity 84%) were reacted analogously
to the preparation of Example 132. This gave 243 mg (85% of theory) of the target compound.

10 LC/MS [Method 4]: R, = 1.24 min; MS [ESIpos]: m/z = 586 and 588 (M+H)"

'H.NMR (400 MHz, DMSO-dg): 8 = 3.84 (dd, 1H), 3.99 (dd, 1H), 4.234.31 (m, 1H), 5.40-5.51
(m, 2H), 6.88 (br. s, 1H), 7.24 (s, 1H), 7.33-7.37 (m, 1H), 7.45 (t, 1H), 7.50 (d, 1H), 7.62 (d, 2H),
7.69 (dd, 1H), 7.73 (d, 2H), 8.01 (d, 1H).

Example 135

15  2'-Chloro-3-{[3-(4-chlorophenyl)-5-o0x0-4-(3,3,3-trifluoro-2-hydroxypropyl)4,5-dihydro-1H-1,2,4-
triazol-1-yl]methyl} biphenyl-4-carboxamide



Abbrevi ati ons: EDTAet hyl enedi am netetraacetic acid DVEMDul becco's Modified
Eagl e Medi ONORQEH/#443R2 cal f serum -198 - - PCT/EP2011/052781
HEPES4- ( 2- hydr oxyet hyl ) - 1- pi per azi neet hanesul foni ¢ aci d SnGvSnoot h Muscl e
Cell Gowth Media Tris-HC12-am no-2-(hydroxynet hyl)F1, 3-propanedi o
hydrochloride 5 B-1.Cellular in vik;o assay, ffP_detjerfi ni ng the vasopressin
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2’ CONpourlfS of the invention takes
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fye cal ci umsensitive
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pl ace using reconbinant cell Ii
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coel enterazine, emts |ight when Y B are increa in the free cal cium
concentrations [Rizzuto R, SinpsoR Brini M Pozzan T, Nature 358,
325-327 (1992)]. In addition, the cells are stably transfected with the
human 15 or rat V1 a or V2 receptors. In the case of the Gs-coupling V2
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016
Simon M, PROdeaiBgs wro HEHREE rishEl madRab ryoadl ol ses adind gier 368 5501
(1991)], eighihfk at RACPENEL Y IV mRbI) 38 afmbMS QR HEAS SE‘QI%EH £SWHtdr) 8k added, and

vasopressin receptor test cells react to stinulation the reconbinantly
expresséd ke mpites 3Map sieedeptRF Sorphp b hinderceduced aresspee, the saetion geluden wivthen
ions, whic [ i i . i i ng
 sui  abl o TCRURGTSar VI rahn & CEFR) i BRI Mgl R SRR sl
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kept in a getified cieobadgiphicAiyoh yiticaligelymoblée plave: CERphedde)ethyDacdidue 1 day 0F). t he
assay, the culture nediumis replaced by a Tyrode solution (140 rnM NaCl, 5
rnM kc1'? 1 %%“cﬁ%‘?g gbr%&fjd%éié,"f 4t E’H?H%‘ie, 20 rnM HEPES) ,

LC/MS [Method 4]: R, = 1.14 min; MS [ESIpos]: m/z = 551 and 553 (M+H)"

'H-NMR (400 MHz, DMSO-d): 8 = 3.83 (dd, 1H), 3.98 (dd, 1H), 4.24-4.33 (m, 1H), 5.22-5.34
(m, 2H), 6.84 (d, 1H), 7.27 (s, 1H), 7.34-7.47 (m, 4H), 7.52-7.66 (m, 3H), 7.73 (d, 2H), 8.04 (s,
1H).

15 Example 136

2',3'-Dichloro-3-({3-(4-chlorophenyl)-5-ox0-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]4,5-dihydro-
1H-1,2 4-triazol-1-yl} methyl)biphenyl-4-carboxamide

H,;Nw s j\ K -
N N
\
()
cl

Cl



WO 2011/ 104322-208 -PCT/ EP2011/ 052781 which additionally contains the
cof actor cOBPAHEMRRe (50 gV, and thelfficrotiter plate PSTHEZALVORZIBL ed
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each case 5 ml of ethyl acetate. The combined organic phases were dried over magnesium sulfate,

filtered and concentrated under reduced pressure. The crude product was purified

chromatographically [Method 19]. This gave 20 mg (46% of theory) of the target compound.
LC/MS [Method 3]: R, = 1.36 min; MS [ESIpos]: m/z = 585 and 587 (M+H)"

10 'H-NMR (400 MHz, DMSO-dg): 5 = 3.83 (dd, 1H), 3.98 (dd, 1H), 4.234.32 (m, 1H), 5.22-5.33
(m, 2H), 6.84 (d, 1H), 7.24 (s, 1H), 7.30-7.35 (m, 1H), 7.41-7.47 (m, 2H), 7.56-7.65 (m, 4H), 7.65-
7.70 (m, 1H), 7.73 (d, 2H), 8.06 (s, 1H).

Example 137

5-(4-Chlorophenyl)-2-{[2',3'-dichloro-4-(hydroxymethyl}biphenyl-3-ylJmethyl} -4-[(25)-3,3,3 -tri-
15  fluoro-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one

F
HO
0 “ F
o AT
N N
\
3o
Cl
Cl
Cl

230 mg (0.39 mmol) of the compound from Example 134 were dissolved in 5 ml of THF, the
solution was cooled to 0°C and 55 pl (0.39 mmol) of triethylamine and also 56 pl (0.43 mmol) of
isobutyl chloroformate were added. The mixture was stirred at 0°C for 1 h. The suspension was
20  then filtered through a Seitz fiit into a flask cooled to 0°C, and the residue was rinsed with about 2
mi of THF. With vigorous stirring, this solution was added to a solution, cooled to 0°C, of 44 mg
(1.18 mmol) of sodium borohydride in 0.6 ml of water. After 1 h, 5 ml of saturated aqueous
sodium bicarbonate solution were added, and the mixture was warmed to RT. The mixture was
extracted with 15 ml of ethyl acetate. The organic phase was washed successively with in each
25  case 5 ml of saturated sodium bicarbonate solution and saturated sodivm chloride solution. After

drying over sodium sulfate, the mixture was filtered and concentrated under reduced pressure. The
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crude product was purified chromatographically [Method 19]. This gave 13 mg (6% of theory) of

the target compound.
LC/MS [Method 3]: R, = 1.44 min; MS [ESIneg]: nvz = 572 (M-H)~

'"H-NMR (400 MHz, DMSO-dg): 8 =3.82 (dd, 1H), 3.98 (dd, 1H), 4.234.30 (m, 1H), 4.74 (d, 2H),
5.05-5.15 (m, 2H), 5.30 (t, 1H), 6.86 (d, 1H), 7.27 (d, 1H), 7.33 (dd, 1H), 7.38 (dd, 1H), 7.43 (t,
1H), 7.54 (d, 1H), 7.61 (d, 2H), 7.66 (dd, 1H), 7.70-7.74 (m, 2H).

Example 138

[2',3"-Dichloro-3-({3-(4-chlorophenyl)-5-ox0-4-[(2S5)-3,3,3-trifluoro-2-hydroxypropyl]-4,5-dihydro-
1H-1,2 4-triazol-1-yl} methyl)biphenyl-4-yl|methyl carbamate

Cl

65 mg (0.11 mmol) of the compound from Example 137 were dissolved in 3 mi of
dichloromethane, and the mixture was cooled to 0°C. 14 pl (0.16 mmol) of chlorosulfonyl
isocyanate were added, and the mixture was stirred at RT for 18 h. 1.5 ml of water were then
added, and the mixture was stirred at 60°C for a further 18 h. For work-up, 3 ml of saturated
aqueous sodium bicarbonate solution were added, and the mixture was extracted twice with in
each case 10 ml of ethyl acetate. The combined organic phases were dried over sodium sulfate,
filtered and concentrated under reduced pressure. The crude product was purified

chromatographically [Method 19]. This gave 30 mg (43% of theory) of the target compound.
LC/MS [Method 4]: R,= 1.23 min; MS [ESIneg]: m/z=615 and 617 (M-H)~

'"H-NMR (400 MHz, DMSO-dg): 8 = 3.82 (dd, 1H), 3.98 (dd, 1H), 4.26-4.33 (m, 1H), 5.08-5.18
(m, 2H), 5.23 (s, 2H), 6.66 (br. s, 2H), 6.86 (d, 1H), 7.32 (d, 1H), 7.34 (dd, 1H), 7.39-7.51 (m, 3H),
7.59-7.64 (m, 2H), 7.67 (dd, 1H), 7.73 (d, 2H).
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Example 139

Methyl  5-({3-(4-chlorophenyl)-5-ox0-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]4,5-dihydro- 1 H-
1,2,4-triazol-1-yl} methyl)-2"-(trifluoromethyl)biphenyi-2-carboxylate

Cl

179 mg (0.58 mmol) of the compound from Example 5A and 285 mg (0.88 mmol) of cesium
carbonate were suspended in 5 ml of acetonitrile, and 340 mg (0.58 mmol) of the compound from
Example 108A were added. The mixture was stirréd under reflux for 4 h. The precipitated solid
was then filtered off and the filtrate was concentrated under reduced pressure to a volume of about
1.5 ml. After addition of 0.5 ml of 1 N hydrochloric acid, the mixture was directly purified
chromatographically [Method 19]. This gave 231 mg (65% of theory) of the target compound.

LC/MS [Method 4]: R, = 1.26 min; MS [ESIpos]: m/z = 600 (M+H)*

'II-NMR (400 MHz, DMSO-d): 8 = 3.52 (s, 3H), 3.84 (dd, 1H), 3.99 (dd, 1H), 4.254.32 (m, 1H),
5.03-5.18 (m, 2H), 6.88 (dd, 1H), 7.21-7.29 (m, 2H), 7.46 (3, 1H), 7.55-7.69 (m, 4H), 7.70-7.75
(m, 2H), 7.77 (4, 1H), 7.97 (4, 1H).

Example 140

Methyl 2'-chloro-5-({3-(4-chlorophenyl)-5-oxo4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-4,5-
dihydro-1H-1,2 4-triazol-1-yl} methyl)biphenyl-2-carboxylate
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Analogously to the preparation of Example 139, 208 mg (0.68 mmol) of the compound from
Example 5A were reacted with 230 mg (0.68 mmol) of the compound from Example 109A. This
gave 231 mg (59% of theory) of the target compound.

LC/MS [Method 4]: R, = 1.26 min; MS [ESIpos]: m/z = 566 and 568 (M+H)"

'H-NMR (400 MHz, DMSO-dg): 5 = 3.58 (s, 3H), 3.84 (dd, 1H), 4.02 (dd, 1H), 4.26-4.33 (m, 1H),
5.07-5.18 (m, 2H), 6.88 (d, 1H), 7.25-7.31 (m, 2H), 7.36-7.52 (m, 4H), 7.62 (d, 2H), 7.74 (d, 2H),
7.93 (d, 1H).

Example 141

5-({3-(4-Chlorophenyl)-5-ox0-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]-4,5-dihydro-1H4-1,2,4-
triazol-1-yl}methyl)-2'-(trifluoromethyl)biphenyl-2-carboxylic acid

Cl

215 mg (0.36 mmol) of the compound from Example 139 were dissolved in 3 m! of THF and 3 ml
of methanol, and 0.36 ml of 2 N aqueous sodium hydroxide solution was added. The mixture was
stirred at 80°C for 16 h. For work-up, the mixture was diluted with 10 ml of water and extracted
twice with in each case 10 ml of ethyl acetate. The aqueous phase was acidified with 1 N
hydrochloric acid and once more extracted with 10 ml of ethyl acetate. The organic phases were
combined, dried over magnesium sulfate, filtered and concentrated under reduced pressure. The

residue was dried under high vacuum. This gave 222 mg (quant.) of the target compound.
LC/MS [Method 3]: R, = 1.29 min; MS [ESIpos]: m/z = 586 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 3.84 (dd, 1H), 3.98 (dd, 1H), 4.24-4.31 (m, 1H), 5.02-5.16
(m, 2H), 6.88 (dd, 1H), 7.19 (br. s, 1H), 7.26 (d, 1H), 7.43 (d, 1H), 7.56 (t, LH), 7.59-7.67 (m, 3H),
7.69-7.77 (m, 3H), 7.96 (d, 1H), 12.59 (br. s, 1H).

Example 142

2'-Chloro-5-({3-(4-chlorophenyl)-5-ox0-4-[(25)-3,3,3-trifltoro-2-hydroxypropyl]-4,5-dihydro-1 H-
1,2 4-triazol-1-y1} methyl)biphenyl-2-carboxylic acid
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Analogously to the preparation of Example 141, 218 mg (0.39 mmol) of the compound from
Example 140 were reacted with 2 N aqueous sodium hydroxide solution. This gave 220 mg

(quant.) of the target compound.
LC/MS [Method 3]: R, = 1.26 min; MS [ESIpos]: m/z = 552 and 554 (M+H)"

'H.NMR (400 MHz, DMSO-dg): 8 = 3.84 (dd, 1H), 4.00 (dd, 1H), 4.244.35 (m, 1H), 5.05-5.16
(m, 2H), 6.89 (d, 1H), 7.24 (s, 1H), 7.25-7.30 (m, 1H), 7.34-7.39 (m, 2H), 7.42 (dd, 1H), 7.45-7.50
(m, 1H), 7.59-7.65 (m, 2H), 7.72-7.77 (m, 2H), 7.92 (d, 1H), 12.64 (br. s, 1H).

Example 143

5-({3-(4-Chlorophenyl)-5-ox0-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]4,5-dihydro-1H-1,2,4-
triazol-1-y1}methyl)-2'-(trifluoromethyl)biphenyl-2-carboxamide

Cl

208 mg (0.36 mmol) of the compound from Example 141 were initially charged in 5 ml of DMF,
and 62 mg (0.46 mmol) of HOBt and 88 mg (0.46 mmol)} of EDC were added. After 10 min of
stirring at RT, 1.0 ml (16 mmol) of ammonia solution (33% strength in water) were added, and the
mixture was stirred at RT for 16 h. Under reduced pressure, the reaction solution was then freed
from excess ammonia, about 3 ml of water were added and the mixture was extracted three times
with in each case 5 ml of ethyl acetate. The combined organic phases were dried over magnesium
sulfate, filtered and concentrated under reduced pressure. The crude product was purified

chromatographically [Method 19]. This gave 85 mg (39% of theory) of the target compound.

0.0084 101 0.027 0.0044 110 0 0065 0.0033 111 0.031 0.0077 112



122 0.57 0.027 132 1.7 0.0046 135 0.49 0.0058 13-2. Cellular in vitro
assay for ¥OSHLLARke action of yasopré¥sin Via recept or PRATERPONI/G3298bn
the regulation of pro-fibrotic genes The cell line HIC2 described as a
car di ony oc HGEMS\MsthoAdts R © 239 TymMTESpest 1o IS8T (MO 'ATCC 5 No. CRL- 1446) ,
isolated fromrat cardiac tissue, endogenously expresses the vasopressin
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receptor - déqne?.id)s 6187 (& oll) 2T .01 1® tm,gdDH 7 2% ok, ¢éH% 767 (dhyl Hetept.of (amthgoéi-3.v6,
t he proced s as follows: HOC2 cells are seeded in 12-well|l mcrotiter
pl at es for ? ‘culture, at a cell density of 100 000 10 cells/well, in 1.0
m of Opti -I\/EM medi um (I nvitrogen Corp., Carlsbad CA, USA, Cat. No. 11058-
021) wi 5h Riample BAd 1% penicillin/streptomycin solution (Invitrogen, Cat.
No. 10378-016), and held in a cell incubator (96% humdity, 5% v/v carbon
di oxi de, 37(C hou r | ri I|c rged
with vehi claebsl(‘))t'o- -f{:)?,r{:i!?hloro en'ylg%contli (r)[g%‘s;)% 3\%2@(%%?8?54%@%‘ Lﬁg(j ogl?’-él
vasopr essi n,atatadld -yl Snghp)bigBatyl-2Narbox8idd) or test substances (di ssoI ved
in vehicle: water with 1520% by vol une et hanol) and vasopressin sol ution.
In the cell culture, the final vasopressin WO 2011/ 10f1_.322 210
- PCT/ EP2011/ 052781 concentration is 0.05 gM heH(Dest stance solution is
added to the cell culture in smatl vol unes, ;{i s0% 'n | concentration of
o]

0.1% of ethanol in the cel [“#sgay is not exceleded. /AfteF an incubation tine
of 6 hours, the culture s dr a nder suction, the
adherent cells are | ysed iR ( RLT bl}q r (Q agen, Ratingen, Cat.
No. 79216), and the RNA is isol at

Cl

Analogously to the preparation of Example 143, 210 mg (0.38 mmol} of the compound from
10 Example 142 were reacted with ammonia solution. This gave 122 mg (54% of theory) of the target

compound.
LC/MS [Method 4]: R, = 1.06 min; MS [ESlpos]: m/z = 551 and 553 (M+H)"

'H-NMR (400 MHz, DMSO-dg): 8 = 3.84 (dd, 1H), 4.00 (dd, 1H), 4.24-4.35 (m, H), 5.01-5.12
(m, 2H), 6.88 (d, 1K), 7.17 (s, 1H), 7.23 (d, 1H), 7.26-7.31 (m, 1H), 7.31-7.39 (m, 3H), 7.44-7.49
15 (m, 1H),7.52-7.59 (m, 2H), 7.62 (d, 2H), 7.74 (d, 2H).

Example 145

N-tert-Butyl-5-({3-(4-chlorophenyl)-5-oxo0-4-[(25)-3,3,3-trifluoro-2-hydroxypropyl]4,5-dihydro-
LH-1,2,4-triazol-1-yl} methyl)-2'-(trifluoromethyl)biphenyl-2-carboxamide

< Ju*

N g
H3C>(
HC Ly O

3



5 fromthis |ysate using the RNeasy kit é%ﬁgen, Cat. No. 74104). This is
fol | owned byWBNBAIEI3d2stion (I nvitrogen; . No. 18068-01BfT 1/052781
synthesis (Promaga, InProm || Reverse Transcription System Cat. No. A3800)
and RTPCR @Bmmo%éwlmf%hmmmn@wnnle &hh e bigially sbargeddp i7A gl of DMF,

Bel gi um) . /3#1& 99@0@3@35%01 8KaoBt 86811 nga(@@?mmgﬁfﬂbéme&é@dd\e@r 'éggotrﬁig of

pr ot ocol s the rea%ents' manuf acturers. The priner sets
RTPCR are stirogtae8Tof HINE.04 Gubspl2-vkthylpeonand2-pning evsee sdsigliomd dhe 1NOBE was

Genbank Ent U [ hNg: .t I 3P r

o PAM TAVRAT &b TL et 168 S5 eE o hdiionlic 2R Wi W Mdaht <RI A AR M
expr essison directiytymrified tlgomdtogriythioally [MetbodbY alhibgave R3sng @4%arfitheery) ofithe trsgeng

t he Applie%m%iq%ﬁstens ABlI Prism 7700 Sequence Detector in 96-well or
384-wel | mieretiter plate format in accordance with the instrunent

operating instructions. The relative gene expression is represented 15 by

t he del t a- d€l/MS [HlethwdRUR, £ATPMieMB[ESysl:ens= Us@BUI | etin No. 2 ABl Prism
7700 SDS Decenber 11, 1997 (updated 10/2001)] with reference to the |evel

of expressi i _protgj =3 e k.Acc. .
015220y AR At M He ARy B GO g s s S B R i e 1y
det eCLi ng t4l‘&9-33ialr((iﬁ(, Qua sl (arimf 1. E’ﬁ@di }H)j, oQad (spIIS)S lS;SB €, I3 YR QT]‘&HD, 7@®A-7.67 (m,
anest heti zed rats .(vas j.n 'chal l enge' node 20 In male
SpraguépDaﬁg%yﬂ%d@sﬂ%@ggéggghb body wei ght) under

ket am ne/ xyl azi ne/ pentobarbital injection anaesthesia, polyethyl ene tubes

(PE-50; Inmampiipier)), which are prefilled with heparin-containing (500
| T3/ M) isotonic sodiumchloride solution, are introduced into the jugular

Hd o 8 sHiThe, APl e ) ket Gonss e Bt -

adm ni st er ehydioal A-NE 4sEiand-yerRtyBbipE&e s S-carbédylatiet er m nati on of 25 the
systolic blood pressure, a pressure catheter (MIllar SPR- 320 2F) is tied
into the carotid artery. The arterial catheter is conngcted to a pressure
transducer which feeds its signals to a recordirqpconp tgr equi pped with
suitabl e recording software. In @ typical ex i experi nmenta
animal is admnistered 3-4 sugcgessive bol us
10-15 min with a defined D of TSN
sodi um chl ori de solution & s
initial |levels again, the subStan
wi t h subsequent ongoi ng i nfusion,
defined intervals (10-15 mn), the sape anount
start is adm nistered again. Cgigpe pb&st s of the d pressure val ues, a
determ nation is made of the e ntot o ich the testsubstance counteracts
the hypertensive effect of the Arg-vasopressin. Control animals receive
only solvent instead of the test 35substance. WD 2011/104322-211

- PCT/ EP201 WAgdBly foothke itépagrtiomiof Eyangle Sl38dMenmg (0.81 oiibl) bhehe compounddBond f

the invention, jn .conparisqn.tao._the | vent., controls, bring about an .
i bi 11 on PR AV deas e et 2 e Dkl Samy E e cByPpg PaR R ABR s 1A, This
B-4. In vivavesaays (50% deless) bibe ahRt &aipdumvascul ar effect: diuresis

i nvestigations on 5conscious rats in nmetabolismcages Wstar rats (220-450

g body wei ght re k wth fre ess. to f ( roni and drinki ng
wat er. Dur ﬁ%&&sﬁnggﬁﬁ%ﬂﬁ? n{lﬁg\’lgfﬁ%ﬂﬂ}% g E%E‘gﬁt‘ﬁﬁ;wg%e access to
drinking water for 4 to 8 hours individually in nmetabolism cages suitable
for rats ofHtNiR (160 Mitl, BMBOSN: SecnipldastmDert achinamd: @), B282383m, 11),
thenpeifienberg?. At the beﬁ%nning of the experinent, the animals 10 are
adni ni si%er SdiOrhel @uBED dh¥esuliBer43-é48 (nn3R), Vo3uke (af 3H), 1683 Thimkdn 643 &

vei ght of argu §pRl gnysol vent by means of gavage into the stomach. Control
animal s recei’ve only ‘'solvent. Controls and substance tests are carried out
in parallel on the sanme day. Control groups and substance-dose groups each
consi st of Examplelddni npls. During the experinment, the urine excreted by the
animals is collected continuously in a receiver at the base of the cage.
The vol une 2Enidtd-N1e; 3R chdRtipherdl) BeoxoSi-[ (AD-3e3-SfbASthARRFHBE )Y, sl aSagh
animal , and the concentration of the sodium and potassi umions excreted in
the urine ils2fEwgerled}mthdibiphaeyld-catordac¥f f| ame photonetry. To obtain a
sufficient volunme of urine, the aninmals are given a defined anount of water
by gavage at the beginning of the experinent (typically 10 m per kil ogram
of body weight). Before the beginning of the experinent and after the end
of the experinent, the body weight of the individual aninmals is determ ned.
20Fol  owi ng oral adm nistration, in comparison with soluent control
applications, the conmpounds of the invention bring about an increased

o S " S o - Y

(30 ng/kg) in isotonic
pressure has reached
\S adm ni stered as a bol us,
‘ ent. After this, at
(j- vasopressin as at the



25 Mal e or femal e nongrel dogs (Mongrels, Marshall Bi oResources, USA) with
a wei ght ofWOS0WEEM32D and 30 kg are aneihetized with penPCBERZOIHISA78D
ng/ kg iv, Narcoren(r), Merial, Germany) for the surgical interventions and
t he henodynam ¢ and functional investigation tergni. curoni um chl ori de
(Al'loferin(r), 1CN Pharmaceuti ca¢ls, Ger many, ani Fiv) serves
additionally as a nuscl e relaxagnt. The dogs e i ntfubated and ventil ated

wi th an oxygen/ anbi ent air, Q out 5-6 L/ mn)
Ventilation takes place u Draeger (Sulla 808) and is
nonitored using a carbon d : g3t rom). The anesthesia is

mai nt ai ned by continual infusion ofpefitobarbita 0 ng/lcg/ mn); fentanyl
is used as an anal gesic (10 jig/kg/h)\ )e to pentobarbital is
to use isoflurane (1-2% by volune). M 5 p12 - PCT/ EP2011/ 052781
In preparatory interventions, the y90s e fitted w t\N), a cardi ac pacenaker.
At a time of 21 days before the first drug testing (i Q. start of
experinment), a cardiac pacenaker fromBiotronik (LogosO) is inplanted into

a subcut an %Ql'dﬁ;ﬁ&i&w‘topf% kedpaffith bS ECARNIEqE B 4w ﬁ]? @58 n3RAY & b %oﬁp@%ﬁ% er

el ectrode which is advanced through the external jugular vein, w

i |1 uni nat i d#amplatlds seigaeacted mith\2ah aqucensssodinm hypexide peutidnnghis gave 742 mgdl &% i ng
of the pac r gr ade advanci ng of 7F bi opsy forceps

(Cordi s) vi%g&ggé?]%{atgig}%??ogg’%@f (Avanti +0; Cordis) in the fernoral artery,
and after atraumatic passage through the aortic valve, there is defined

| esi on 6f U§EMEi[Metiiod JhRye 1.3%dmtin M HSIs]: myz 5y 5201d$5¢ &4Hbgr aphy and

illum nation. Thereafter all of the accesses are renoved and 10 the dog

wakes spont _qﬁgﬂ | _ St [ t t hear (her€.c k4
days bef or eﬁt e ?(f“?(os@%%@e@ ieéng?',%gt(ﬁ% 12{2’033%%%8&5@%1 E@d‘%%%?rgr;(ﬁ]érl Hﬁss'()l‘
activat ed ard (th2Hh&a647 48smsiHnuibaldedHat.6d (8, 280,0eHdd, 231), 2Z0(bbesat ). per

m nute. The actual drug testing experinments take place 14 and 28 days after
t he begi nni 0 cemaker stinulation, using the foll ow ng

i nstrunment MI ntroducti on of a bl adder catheter for bladder relief
and for neasuring the flow of urine Attachnent of ECG | eads to the

ext rem ti eg-ClaloroER33rd-ablarophaml)-5-oxnHr[ (26 13i atmiflodro -yl ghrewil 4, PEILSQO- 1 be
filled wt ium.chloride.sol ution into the fenoral artery. This tube is
connectl\énd pof%% %orepélgﬁmfnéed?gﬁlspo?ny?'é?cgrﬁﬂxal%ﬁesungen, Mel sungen, Gerrmany) for
nmeasuring the system c bl ood pressure 20Introduction of a Mllar Tip
catheter (type 350 PC, MIlar Instrunents, Hous , USA) through the |eft
atriumor through a port secured_in the carotgpd ar4er For neasuring
cardi ac henodynarnics |Intrqaduc Clon of a Swanl| Ganz Jcat ket er (CCOTho 7. 5F,
Edwards, Irvine, USA) via 0, nary artery, for
measuring the cardiac outp ation, pulnonary arteri al
pressures and central venobt —af a venous catheter in the

cephalic vein, for infusing pentoba al, for INgt\d replacenent and for
bl ood sanpling (determ nation of thel\plasm Iev subst ance or ot her

clinical blood val ues) Siting o gfter in the saphenous

vein, for infusing fentanyl and fHEN Oadi ni strat-on I subst ance

Analogously to the preparation of Example 143, 55 mg (0.10 mmol) of the compound from
Example 147 were reacted with ammonia solution. This gave 25 mg (43% of theory) of the target

compound.
15 LC/MS [Method 4]: R, = 1.12 min; MS [ESIpos]: m/z = 551 and 553 (M+H)"

'H_NMR (400 MHz, DMSO-dy): 8 = 3.83 (dd, 1H), 3.96-4.03 (m, 1H), 4.26-4.33 (m, 1H), 5.05-
5.16 (m, 2H), 6.52 (s, 1H), 6.89 (d, 1H), 7.41-7.49 (m, 4H), 7.55-7.65 (m, 3H), 7.74 (d, 2H), 7.88
(d, 2H), 8.06 (s, 1H).



WO 2011/104322-213. - PCT/ EP2011/ 052781 | nf usi on of vasopressin in

i ncr easi ng ME2A4E104382t 0 a dose of 4 nit#¥g/ nin. The phar nﬁ@E{F@é 95 781
substances are then tested W|th th| S dosage. The primary signals are
anplified B nedyalys g pbarmesolpgicalactivity)| d | nstrunent Systens, Valley
Vi ew, USA or Edwards- \/ | gi I ance- anl tor Edwards, Irvine, USA) and
subsequent hy, fy ﬁ&lmicdl&ér 1 Ta&?onpdmﬁé%ﬁ%ﬁ&semc&@ﬁ{g 3:§theefﬂ9§§ioﬁ Ren bdIRGARGHE S,
USA) for eval uation he signals are recorded continuously throughout the
experi ment &lloyéng aseRysand are further processed digitally by said software,
and averaged over 30 seconds. WD 2011/104322-214.. PCT/EP2011/052781

C. Exenpl ar Ab%&éﬁ@ﬂidﬁ?ms of pharnaceuti cal corrpositions The conpounds
accordi ng € ITnvention can be converted into pharnaceuti cal
preparations in the follow ng ways: Tabl et: 5Conposition: 100 ng of the
conpound a&&JAdi ng to t hethylspsiniinsietras@tioscidf | act ose (nonohydrate), 50 ng
of muize sw%ﬁ (native) Duﬂbgcéggwdlﬁgalﬁé JleNddys rol i done (PVP 25) (from
BASF, Ludw gshafen, Germany) and 2 magnesi um st ear at e. Tabl et
wei ght 212F&§, diameter getthwlfﬁee‘.'mlus of curvature 12 nmm 10Production: The

m xture of Iﬁﬁ,@ﬁound accongh! 4L : ..and starch is
granul ated wt 5% st reggEﬁméﬁeﬁpﬁ&rﬁ%e?réﬁr%e&g?ne%‘ﬂg%%%%di n water. The
granul es arSmG:NIl ed and ttSetoontthedleﬂetllﬁwweM@ignesi um stearate for 5

m nut es. xture is _ \V press (see
above for formal of the ‘?alygtox%m%%lf?f?epgogtane;ale@é dtr&mogfi%e for the
conpression is 15 IcN. 158uspen3| on which can be adm nistered orally:
Corrposition 1000 ny of the corrpound according to the invention, 1000 ng of

g;gaggl g O%/%Vat EE?IU in wtm assa l‘ de{e)lgaslntigg HICQ'aS:DI'CSSI]] rt'e:clglg:for acGtE]vnvayl Vanl a, USA)

The identification of agonists and antagonists of the V1a and V2 vasopressin receptors from
humans and rats and also the quantification of the activity of the compounds of the invention takes
place using recombinant cell lines. These cells derive originally from a hamster’s ovary epithelial

10 cell (Chinese Hamster Ovary, CHO K1, ATCC: American Type Culture Collection, Manassas, VA
20108, USA). The test cell lines constitutively express a modified form of the calcium-sensitive
photoprotein aequorin, which, after reconstitution with the cofactor coelenterazine, emits light
when there are increases in the free calcium concentrations [Rizzuto R, Simpson AW, Brini M,
Pozzan T, Nature 358, 325-327 (1992)]. In addition, the cells are stably transfected with the human

15 or rat Vlia or V2 receptors. In the case of the Gs-coupling V2 receptors, the cells are stably
transfected with a further gene, which codes for the promiscuous Gg¢ protein [Amatruda TT,
Steele DA, Slepak VZ, Simon MI, Proceedings in the National Academy of Science USA 88,
5587-5591 (1991)], either independently or as a fusion gene. The resulting vasopressin receptor
test cells react to stimulation of the recombinantly expressed vasopressin receptors by intracellular

20 release of calcium ions, which can be quantified by the resulting aequorin luminescence using a
suitable luminometer [Milligan G, Marshall F, Rees S, Trends in Pharmacological Sciences 17,
235-237 (1996)].

Test procedure:

On the day before the assay, the cells are plated out in culture medium (DMEM, 10% FCS, 2 mM
25  glutamine, 10 mM HEPES) in 384-well microtiter plates and kept in a cell incubator (96%
humidity, 5% v/v CO,, 37°C). On the day of the assay, the culture medium is replaced by a Tyrode
solution (140 mM NaCl, 5 mM KCl, 1 mM MgCl,, 2 mM CaCl,, 20 mM glucose, 20 mM HEPES),



10 m of or |on correspond to a_single dose of 100
conpound aé@grzﬁij]r{g&:% t he 20i nventi on. P?@ductl on: The RhoBF%PZPé{“’SZ”SI
suspended i n _ethanol, and the conpound accordlnﬁ tg the invention is added

to the suspe¥radditiondlly epaiaims thescodaetns qosirnisraziag (OP pMigandrihe misrtiten Rlatp ds then
stirred fohnabas foba RurthBl 1-h hH1e TRYRI JubdarEs thRerideh esticBftatibfs £FONMBES 10 YO
2011/ 104322- 215 - PCT/ EP2011/ 052781 Sol uti on which can_be adm ni stered

oral ly: Cor?ﬁ@éﬂ“%tﬁsolﬁ the welispf g maiErofifse Platshsin the Asebyt dAreg-veepegsan iisadded iaash,
2.5 g of p%aﬁe@ﬁlaeé & tgﬁmgtgl%ﬂ if) b5 R ¥l uémtapqn%yqﬂhm&ﬁaer 39e AR vaMR! are
solution correspond fo a single dose of ng of the Sconpound accordlng
to the |5nv§ﬁ1t31i11®tﬁd ugbpgide Srgpbhad PMW@QWB@GHEO%@I@&V@’FIQQW%) the invention is
suspended in the m xture of polyethylene glycol and polysorbate with
SUITTING. TRE tibld olduh P PieaR il SICG ORI e Blpbukd0r £OTRONAA o 8RR Y €O
the invention has conpletely dissolved. .Vv. solution: The conpound
accor di ng twengfereed; withethe h‘@mm\éla@é’éc;@#ﬁ@rl n a concentration bel ow t he
saturation solubility in a physiologically tolerated solvent (e.g. isotonic
sal i ne, 5%pg}dcose sol ution and/or 30% PEG 400 solution). The solution is
sterilized™dy filtration and used to fill sterile and pyrogen-free
injection containers. 15 WD 2011/104322- 216 - PCT/ EP2011/ 052781 Clains 1. A

conpound of gARONIU 3k Wvial M €6, nv2 (M)
9 0.060 0.023
17 0.12 0.032
20 0.046 0.15
26 0.023 0.028
32 0.0086 0.0020
42 0.0040 0.011
49 0.019 0.0015
50 0.034 0.0014
54 0.0068 0.0085
60 0.050 0.012
68 0.012 0.0083
71 0.0042 0.013
74 0.26 0.040
76 0.017 0.023
78 0.029 0.023
83 0.23 0.067
84 9.2 1.1
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B-2.

Cellular _in_vitro assay for detecting the action of vasopressin _Vla receptor

antagonists on the regulation of pro-fibrotic genes

The cell line H9C2 described as a cardiomyocyte type (American Type Culture Collection ATCC

No. CRL-1446), isolated from rat cardiac tissue, endogenously expresses the vasopressin V1A

receptor AVPRI1A in high copy number, whereas the AVPR2 expression cannot be detected. For

cell assays for the inhibition of the AVPRIA receptor-dependent regulation of gene expression by

receptor antagonists, the procedure is as follows:

HOC2 cells are seeded in 12-well microtiter plates for cell culture, at a cell density of 100 000
cells/well, in 1.0 m! of Opti-MEM medium (Invitrogen Corp., Carlsbad CA, USA, Cat. No. 11058-
021) with 2% FCS and 1% penicillin/streptomycin solution {Invitrogen, Cat. No. 10378-016), and
held in a cell incubator (96% humidity, 5% v/v carbon dioxide, 37°C). After 24 hours, sets of three

wells (triplicate) are charged with vehicle solution (negative control), vasopressin solution ([Arg®]-

vasopressin acetate, Sigma, Cat. No. V9879) or test substances (dissolved in vehicle: water with

20% by volume ethanol) and vasopressin solution. In the cell culture, the final vasopressin



brom ne, cyano, nitro, (Cl-C4)-alkyl, (C3-C6)-cycloallcyl, phenyl,

hydr oxyl , %@2@& /10432% oxy, ani no, am notd¥bonyl ani no, (C IPBT"EP\/ZOI1"0527'81

- C4- al | cyl carbonyl am no, hydroxycarbonyl, (Cl-C4)-al koxycarbonyl,

anm nocar bo ,qylpc,entﬁq;iﬁg_ﬁ(@i 1@4) Thg RSy p@@ﬁpwgﬁi%ﬁyﬁd@ﬁqme cell culture in'small volumes,

di - (Cl - C4) - 56 ARl NQGAKRANN! of 3PS GndnBE i fHe-dofh) zsdl k¥ Inof URSbAdaUARE: £OT
its part may be substituted by hydroxyl, 1- C4) - al koxy, carbanoyl oxy,

hydr oxycar besulstion tioe- @) hoyisk e \colirp guppimatagt ysidmyaaefbonder suction, the adherent cells
nmono- (Cl - - aldqcy 1,391, NgE -l - = - | coph @i R | - p
Fo thr ce t gt pROLT B BLE R Chocth thac oy Ro, RO THICRBTRONG iphsct P,
may be $ubditont thielysisy ukingdhd R¥easyHito(Qingen, Cytamo, 74t84)hyhis is rfofldwedr ynBNAgé¢  or
met hoxy, nreg epts th L 2 .0 S t.the
substi t uent(h%ﬁ%c Qﬂ‘r’ltsm%e\?l\ﬂ ch:eél F‘Pﬁé 1%3%%?%@)’3 C%}%[ngyren%?ea% nﬁ]@q%g’of%nﬁd‘{a %f%r ent..
20L2r epr es @nirscription riysteme fate NenA 38000 and R TPER r(pREh Mast: M ixoR B-QP2 Xt 1360 75 dframu | a

R e L TR O A

al koxycar beytbcotsrofahd Reta@igemsymanuonties. he Grinerjetsafok she RTPCROAe S¢lbisdd dnuhed

oy YO, 8 oFHDSIRA SEY 0, 40, LR bR, LR DX LUl B, 10 10,
Primer3Plus program with 6-FAM TAMRA-labelled probes. The RTPCR for determining the
relative mRNA expression in the cells of the various assay batches is carried out using the Applied
Biosystems ABI Prism 7700 Sequence Detector in 96-well or 384-well microtiter plate format in
accordance with the instrument operating instructions. The relative gene expression is represented

15 by the delta-delta Ct value [Applied Biosystems, User Bulletin No. 2 ABI Prism 7700 SDS

December 11, 1997 (updated 10/2001)] with reference to the level of expression of the ribosomal
protein L-32 gene (Genbank Acc. No. NM_013226) and the threshold Ct value of Ct = 35.

B-3. In vivo assay for detecting the cardiovascular effect: blood pressure measurement on

anesthetized rats (vasopressin ‘challenge’ model

20 In male Sprague-Dawley rats (250-350 g body weight) under ketamine/xylazine/pentobarbital
injection anaesthesia, polyethylene tubes (PE-50; Intramedic®), which are prefilled with heparin-
containing (500 IU/m!) isotonic sodium chloride solution, are introduced into the jugular vein and
the femoral vein and then tied in. Via one venous access, with the aid of a syringe, Arg-vasopressin
is injected; the test substances are administered via the second venous access. For determination of

25  the systolic blood pressure, a pressure catheter (Millar SPR-320 2F) is tied into the carotid artery.
The arterial catheter is connected to a pressure transducer which feeds its signals to a recording
computer equipped with suitable recording software. In a typical experiment the experimental
animal is administered 3-4 successive bolus injections at intervals of 10-15 min with a defined
amount of Arg-vasopressin (30 ng/kg) in isotonic sodium chloride solution and, when the blood

30  pressure has reached initial levels again, the substance under test is administered as a bolus, with
subsequent ongoing infusion, in a suitable solvent. After this, at defined intervals (10-15 min), the
same amount of Arg-vasopressin as at the start is administered again. On the basis of the blood
pressure values, a determination is made of the extent to which the test substance counteracts the
hypertensive effect of the Arg-vasopressin. Control animals receive only solvent instead of the test

35 substance.



and a CH2 Q‘N zp of this bridge may be replaced by -0-, and_represents the
nunber 1 or® 20EL(04322i n the case that tHd "group - CRIARIB- PEEERIV)72781 ¢ he
i ndi vi dual _meani ngs of R3A and R3B may in each case be identical or

di f f er ent, EsHewing 2niggyeeayis pdainistation, th%a‘@rﬁwﬂs of ths. inyeation. FeirmwpEyn to the
het eroaryl sQl@é!ﬂt”&nHlet grlﬁé]%&ﬁlt rén”ﬁ;hﬂ)ﬁio%r RAAMBodd PRsRE i ANP HRASIHTARY Of
N, 0 and S, each of whi may be 10 nono- to trisSubstituted by identical
or differ erfBsopggsiital s sel ected fromthe group consisting of hal ogen, cyano,
nitro, difluoronmethyl, trifluoronethyl, (Cl-00-alkyl, hydroxyl,

di f I Uor OMetHgxy 1yt gibef laia %Ptdzmugqﬂe Q%%zmﬁé#@ﬁaet %ie&sakmsﬁg(a_abr}eaa.?s
and sol vates of e salts er 0l € conpo mul a
clainmedsin clair pats inhmdtabaelismecagest s ( Cl - CB) - aI kyl which may be nono-
to trisubstituted by |dent|cal or different radicals selected fromthe
group CO”S'WEiaPQatPEHMU%'HBQy xJefg'hf) a‘r'@fcéw‘%sl BYikee a%?;‘é%s tJ‘Ye@& ?Abfﬂonnr[j%ﬁ%}{m
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solvent by means of gavage into the stomach. Control animals receive only solvent. Controls and
substance tests are carried out in parallel on the same day. Control groups and substance-dose
groups each consist of 4 to 8 animals, During the experiment, the urine excreted by the animals is
collected continuously in a receiver at the base of the cage. The volume- of urine per unit time is
15  determined separately for each animal, and the concentration of the sodium and potassium ions
excreted in the urine is measured by standard methods of flame photometry. To obtain a sufficient
volume of urine, the animals are given a defined amount of water by gavage at the beginning of the
experiment (typically 10 ml per kilogram of body weight). Before the beginning of the experiment

and after the end of the experiment, the body weight of the individual animals is determined.

20 Following oral administration, in comparison with soluent control applications, the compounds of
the invention bring about an increased excretion of urine, which is based essentially on an

increased excretion of water (aquaresis).

B-3. In vivo assay for detecting the cardiovascular effect: hemodvnamic investigations on

anesthetized dogs

25  Male or female mongrel dogs (Mongrels, Marshall BioResources, USA) with a weight of between
20 and 30 kg are anesthetized with pentobarbital (30 mg/kg iv, Narcoren®, Merial, Germany) for
the surgical interventions and the hemodynamic and functional investigation termini. Alcuronium
chloride (Alloferin®, ICN Pharmaceuticals, Germany, 3 mg/animal iv) serves additionally as a
muscle relaxant. The dogs are intubated and ventilated with an oxygen/ambient air mixture

30  (40/60%), about 5-6 L/min). Ventilation takes place using a ventilator from Draeger (Sulla 808)
and is monitored using a carbon dioxide analyzer (Engstrém). The anesthesia is maintained by
continual infusion of pentobarbital (50 pg/kg/min); fentanyl is used as an analgesic (10 pg/kg/h).

One alternative to pentobarbital is to vse isoflurane (1-2% by volume).



25t ri fl uor Qnet hox et hoxy, hydroxycarbonyl, nethoxycarbon et hox

car bonyl aﬁﬁ%"hﬁ%@%bonw O represeh% (C2-Co) - al kenyl¥cm%1¥¥%ﬁ§22-
219 - PCT/ EP2011/ 052781 Or represents %1‘(1:3 %‘ cycl.oal I cyl which may be nono-
or di subst Tt GfBEFAISYY intrEYRntiens) the dogs 3t diftad, ith fgraedidcspaganaker &4 artinginet Hedays oup
consi st i ng peford kHeOﬁfsn%mgn%tmgl et Eﬂaft'éfoén?gﬁxh&if a @arﬁué p@&tha taéfdﬁQasyémtmmk
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hydr oxyl , r?et oxy, trifluoronethoxy and et oxy, Llrepresents the grolp
-CH2- or - Q@thtveml@@presents a phenyl ring, a 5-nenbered heteroaryl ring
having up to three ring heteroatons fromthe group consisting of N, 0 and S
or a 6- ”e”gﬁrtﬁéisaﬁﬁttﬁﬁeoﬁrt){é ith 14?1%%@%11?%&&91&& ﬁﬁ’& Im‘ettrro @a&vﬁr{&gl GI 0 Sy
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ti mes by f 1007 1enE
first drug testing), the above-described pacemaker is activated and the heart is stimulated at a

frequency of 220 beats per minute.

The actual drug testing experiments take place 14 and 28 days after the beginning of pacemaker

stimulation, using the following instrumentation:

15

Introduction of a bladder catheter for bladder relief and for measuring the flow of urine
. Attachment of ECG leads to the extremities for ECG measurement

. Introduction of a Fluidmedic PE-300 tube filled with sodium chloride solution into the
femoral artery. This tube is connected to a pressure sensor (Braun Melsungen, Melsungen,

Germany) for measuring the systemic blood pressure

20 o Introduction of a Millar Tip catheter (type 350 PC, Millar Instruments, Houston, USA)
through the left atrium or through a port secured in the carotid artery, for measuring

cardiac hemodynamics

. Introduction of a Swan-Ganz catheter (CCOmbo 7.5F, Edwards, Irvine, USA) via the
jugular vein into the pulmonary artery, for measuring the cardiac output, oxygen

25 saturation, pulmonary arterial pressures and central venous pressure

. Siting of a venous catheter in the cephalic vein, for infusing pentobarbital, for liquid
replacement and for blood sampling (determination of the plasma levels of substance or

other clinical blood values)

. Siting of a venous catheter in the saphenous vein, for infusing fentanyl and for

30 administration of substance



where the phenyl substituent for its part may be substituted by fluorine,
chlorine, nhAEP4322 £ | uoronet hyl , repeblsents the number P& TEEP2011/052781
L2represents a bond or represents a group of the fornula -(CR)AR38)p- in
whi ch 25R3A epr elgBisios of yaNopigasin GYierma til fcreasing dosage, up to a dose of 4 mU/kg/min. The
R38r epr esent shy : , : Cl-C4) - al koxycar bonyl
or arrinocarbonylcghlg e?é&%%gé%%?%g%kgp%ﬁ§%ﬁ§§ﬁgﬂg2%#?%ted by hydroxyl or

car banmoyl oxy, WO 2011/104322-220 - PCT/ EP2011/ 052781 represents the nunber
1 or 2, whefhe prmaryiesignals care aplifieseif reeespary CReWRIBPliHeE frozld fusicemenh Systems,

i ndi vi dual [ ' Se.:he 1l |

it erent, ooy S5 SEAPRRTIRRR A GE Raaf @S RuhE UMl Slisellny 4 1
i dentical ointogthé Penemh sysieth dBbtsSaakescine dMinneapelith d75¢y) dopevelvatiins The gigndls are
fluorine, c [ne. .. i 0 byl .. tri. I 1- = al kyl
et hosy Pt By el O Bpeicra kil MRS SO bk e AV Y
and sol vat emidopftivire, Bidlavsagel evedD s&0d8dsThe conpound of the forrmula (1) as
claimed in claim1l or 2 in which represents (Cl-C4)-al kyl which may be
nono- or disubstituted by identical or different radicals selected fromthe
group consisting of fluorine, trifluoronethyl, oxo, hydroxyl and phenyl,
where phenyl for its part may be substituted by a radical selected fromthe
15group consisting of fluorine, chlorine, nethyl, trifluoronethyl, methoxy,



hydr oxycar bonyl and nethoxycarbonyl or represents al lyl or clo
Arireprese9 2AEAA32r thienyl, each of2Which is substltu?g lfp%ﬁtm
sel ected 20from the group consisting of quorlne and chl ori ne, represents
the group -@Hz- Excmplare pmbediments of pharmacen HPBS nyl ring or an
optionally substltuted phenyl r|ng of the fornula WO 2011/ 104322-221

- PCT/ EP201 W1 28Bdunds acofding to the' nvéntioNcan bdFonbGRUEHE %L&Eﬁ&:uﬁﬁl 'p%@ﬂla\tl{_u‘{nﬁ_ Hll\l

substituted 5-nenbered heteroaryl ring of the fornula
the followmg ways:

Tablet:

5 Composition:

100 mg of the compound according to the invention, 50 mg of lactose (monohydrate), 50 mg of
maize starch (native), 10 mg of polyvinylpyrrolidone (PVP 25) (from BASF, Ludwigshafen,

Germany) and 2 mg of magnesium stearate.
Tablet weight 212 mg, diameter § mm, radius of curvature 12 mm.
10 Production:

The mixture of compound according to the invention, lactose and starch is granulated with a 5%
strength solution (m/m) of the PVP in water. The granules are dried and then mixed with the
magnesium stearate for 5 minutes. This mixture is compressed in a conventional tablet press (see

above for format of the tablet). A guideline compressive force for the compression is 15 kN.

15  Suspension which can be administered orally:

Composition:

1000 mg of the compound according to the invention, 1000 mg of ethanol (96%), 400 mg of
Rhodigel® (xanthan gum from FMC, Pennsylvania, USA) and 99 g of water.

10 ml of oral suspension correspond to a single dose of 100 mg of the compound according to the

20  invention.
Production:

The Rhodigel is suspended in ethanol, and the compound according to the invention is added to the
suspension. The water is added while stirring. The mixture is stirred for about 6 h until the

swelling of the Rhodigel is complete.

25
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Solution which can be administered orally:
Composition.:

500 mg of the compound according to the invention, 2.5 g of polysorbate and 97 g of
polyethylene glycol 400. 20 g of oral solution correspond to a single dose of 100 mg of the

compound according to the invention.
Production:

The compound according to the invention is suspended in the mixture of polyethylene glycol and
polysorbate with stirring. The stirring process is continued until the compound according to the

invention has completely dissolved.
i.v. solution:

The compound according to the invention is dissolved in a concentration below the saturation
solubility in a physiologically tolerated solvent (e.g. isotonic saline, 5% glucose solution and/or
30% PEG 400 solution). The solution is sterilized by filtration and used to fill sterile and

pyrogen-free injection containers.



R2A - 222 -PCT/ EP2011/ 052781 denotes the, point of attachnen 0 the group
L2, represéﬁpsmﬁ}/&?‘ga n, fluorine, chlorfne, brom ne, net hl}{:T}EPmH"OSq‘wgl
trifluoromethyl, hydroxynethyl, carbanoyl oxynmethyl, hydroxycarbonyl,
nethoxycar&3ﬂ¥ﬁ, et hoxycar bonyl , am nocarbonyl, nethyl am nocar bonyl or
tert-butyl am nocar bonyl, hydr oxycar bonyl ,

met hoxycar honyl Mfonddhmbsranerenlla (LOL2r epresents a bond or the group - CH2-
and Ar2represents phenyl which is nono- or disubstituted by identical or
different radicals selected fromthe group consisting of fluorine,
chlorine, nmethyl, trifluoronethyl, methoxy andjyirifl uoronmethoxy, 15and
salts, solvates and solvates of tfe salts thergpbf 4pFhe conpound of the
formula (1) as clainmed in anyadt” cDA 1 nd>¢~ i n which R represents
(G -C4)-al kyl which may be nono- or\drsupstituted by ideqbical or different
radical s selected fromthe group consf{sting oi uorine, ‘ttifl uoronethyl
and hydroxyl, or represents cycl oprop L, 20Ar | repraaSent s p-chl orophenyl ,
LIrepresents the group -CHr, represenRs),a pyrimdinyl ring of the formula

in which

5 R' represents (C-Cy)-alkyl, (C;-Cg)-alkeny! or (C;-Cg)-alkynyl, each of which may be
mono- to trisubstituted by identical or different radicals selected from the group
consisting of fluorine, chlorine, cyano, trifluoromethyl, oxo, hydroxyl,

difluoromethoxy, trifluoromethoxy, (C;-C,)-alkoxy, (Cs-Cs)-cycloalkyl and phenyl,

where (C;-C;)-cycloalkyl may be substituted up to two times by identical or

10 different radicals selected from the group consisting of fluorine,
trifluoromethyl, (C,;-Cy)-alkyl, oxo, hydroxyl, triflucromethoxy and (C,-C,)-
alkoxy

and

where phenyl may be substituted up to three times by identical or different

15 radicals selected from the group consisting of halogen, cyano, nitro,
difluoromethyl, trifluoromethyl, (C,;-Cy)-alkyl, hydroxyl, hydroxymethyl,
difluoromethoxy, trifluoromethoxy, (C,-Cy)-alkoxy, (C,-Cs)-alkoxymethyl,
hydroxycarbonyl, (C,-C,)-alkoxycarbonyl, aminocarbonyl, mono-(C;-C,)-
alkylaminocarbonyl and di-(C,-C,)-alkylaminocarbonyl,

20 or

represents (C3-C;)-cycloalkyl which may be mono- or disubstituted by identical or
different radicals selected from the group consisting of fluorine, trifluoromethyl,

(C,-Cs)-alkyl, oxo, hydroxyl, trifluoromethoxy and (C,-C,)-alkoxy,

Ar' represents phenyl, thienyl or furyl, each of which may be mono- to trisubstituted
25 by identical or different radicals selected from the group consisting of halogen,
cyano, nitro, difluoromethyl, trifluoromethyl, (C,-Cy)-alkyl, hydroxyl,

trifluoromethoxy and (C,-C,)-alkoxy,
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represents the group —CH,—, —C(=0)- or —-SO,—,

represents a phenyl ring, a 5-membered heteroaryl ring having up to three ring
heteroatoms from the group consisting of N, O and S or a 6-membered heteroaryl

ring having up to three nitrogen ring atoms,

represents a substituent selected from the group consisting of fluorine, chlorine,
bromine, cyano, nitro, (C;-Cy)-alkyl, (C5-Cs)-cycloalkyl, phenyl, hydroxyl, (C;-Cy)-
alkoxy, amino, aminocarbonylamino, (C,-Cy)-alkylcarbonylamino,
hydroxycarbonyl, (C,-C,)-alkoxycarbonyl, aminocarbonyl, mono-(C,-C,)-alkyl-

aminocarbonyl and di<(C,-Cy)-alkylaminocarbonyl,

where the (C,-Cy)-alkyl substituent for its part may be substituted by
hydroxyl, (C:-C,)-alkoxy, carbamoyloxy, hydroxycarbonyl, (C,-C,)-alkoxy-
carbonyl, aminocarbonyl, mono-(C,-Cy)-alkylaminocarbonyl or di-(C,-Cy)-

alkylaminocarbonyl or up to three times by fluorine
and

where the phenyl substituent for its part may be substituted by fluorine,

chlorine, cyano, methyl, trifluoromethyl or methoxy,
represents the number 0, 1 or 2,

where in the case that the substituent R® occurs twice its meanings may be

identical or different,

represents a bond, represents —O— or represents a group of the formula

—(CR*R),~ in which
R*  represents hydrogen, fluorine or methyl,

R*®  represents hydrogen, fluorine, (C;-C4)-alkyl, hydroxycarbonyl, (C;-Cy)-

alkoxycarbonyl or aminocarbonyl,

where (C,-Cy)-alkyl may be substituted by hydroxyl or carbamoyloxy or up

to three times by fluorine,
or

R* and R® are attached to one another and together form a -(CH,), bridge in

which



-I(N N-NFF N N= g *ANFANF* t-* 1 ONN-O , NN ch
denot es thé"ﬁ&“ﬁyl%@z ttachnent to the g?](?up L' and 5**den8pg§EBt "?15%7 of

attachnment to the group L2,
T represents the number 2, 3, 4 or 5

and a CH, group of this bridge may be replaced by -O-,
and
P represents the number | or 2,

5 where in the case that the group —CR**R*®— occurs twice the individual

meanings of R* and R*® may in each case be identical or different,
and

Ar*  represents phenyl, naphthyl or 5- to 10-membered heteroaryl having up to three
ring heteroatoms from the group consisting of N, O and S, each of which may be
10 mono- to trisubstituted by identical or different radicals selected from the group
consisting of halogen, cyano, nitro, difluoromethyl, trifluoromethyl, (C,-Cy)-alkyl,
hydroxyl, difluoromethoxy, trifluoromethoxy and (C,-Cs)-alkoxy,

and salts, solvates and solvates of the salts thereof.
2. The compound of the formula (I) as claimed in claim 1 in which

15 R' represents (C;-C¢)-alkyl which may be mono- to trisubstituted by identical or
different radicals selected from the group consisting of fluorine, trifluoromethyl,

oxo, hydroxyl, methoxy, ethoxy, (C3-Cs)-cycloalkyl and phenyl,

where (C;-Cg)-cycloalkyl may be substituted up to two times by identical or
different radicals selected from the group comnsisting of fluorine, methyl,

20 trifluoromethyl, ethyl and hydroxyl
and

where phenyl may be substituted up to two times by identical or different
radicals selected from the group consisting of fluorine, chlorine, cyano,
methyl, difluoromethyl, trifluoromethyl, ethyl, hydroxyl, methoxy,
25 trifluoromethoxy, ethoxy, hydroxycarbonyl, methoxycarbonyl, ethoxy-

carbonyl and aminocarbonyl,
or

represents (C,-Ce)-alkenyl



R2Br epresents hydrogen, nethyl or trifluoronethyl and R2Crepresents

hydr ogen orwﬂezcoﬁl/lm‘%ﬁ?ch may be substitut®d by hydroxycar ng}g‘(]@PZ()llmSZ?Sl
met hoxycar bonyl or am nocarbonyl, 10L2represents a bond or the group -CH2-
and Ar2represents ph@&hyl which is nono- or disubstituted by identical or
different radicals selected fromthe group consisting of fluorine,

chlorine, nethyl, trirééiré&@ﬁ@;@t@%kyd NEXith 8¢ bé Fohé-UR RIRLRMREbY iddifkal or
2011/ 104322- 224 - PCT/ EP2011/ 052781 5. rocess for preparing conpounds of
the fornmula (1) as deffferey fagicalpyselrted| Bpmsthe goup cospistingc obrfiupsre.| methiat a

5-aryl-1,2, 4-tri azol opgyfGhdbRtdiainyitdgyif ormula (1) 0 1 HN AN R\ N=(
Ari(l11), in which Arl and R "havé the meanings given in any of clains 1 to

4 is reacted in the presence of a base either LA with a conpound of the
formulaS(111) Ar represents phenyl or thienyl, each of which may be mono- or disubstituted by

identical or different radicals selected from the group consisting of fluorine,
chlorine, cyano, methyl, {trifluoromethyl, ethyl, hydroxyl, methoxy,

trifluoromethoxy and ethoxy,
L! represents the group —CH,— or —SO,—,

10 Q represents a phenyl ring, a 5-membered heteroaryl ring having up to three ring
heteroatoms from the group consisting of N, O and S or a 6-membered heteroaryl

ring having up to two nitrogen ring atoms,

R? represents a substituent selected from the group consisting of fluorine, chlorine,
bromine, (C,-Cy-alkyl, (Cs-Cg)-cycloalkyl,  phenyl, (C;-Cy)-alkoxy,
15 hydroxycarbonyl, (C,-C4)-alkoxycarbonyl, aminocarbonyl and mono-(C,-C,)-alkyl-

aminocarbonyl,

where the (C;-C,)-alkyl substituent for its part may be substituted by
hydroxyl, (C;-Cs)-alkoxy, carbamoyloxy, hydroxycarbonyl, (C,-C,)-alkoxy-

carbonyl or aminocarbonyl or up to three times by fluorine
20 and

where the phenyl substituent for its part may be substituted by fluorine,

chlorine, methyl or trifluoromethyl,

n represents the number 0 or 1,
L? represents a bond or represents a group of the formula —(CR*R*®),— in which
25 R represents hydrogen or methyl,

R represents  hydrogen,  (C;-Cy)-alkyl,  hydroxycarbonyl, (C;-Cy)-

alkoxycarbonyl or aminocarbonyl,
where (C;-C,)-alkyl may be substituted by hydroxyl or carbamoyloxy,

and



(R2).(m, in which Ar2, LI, L2, Q R2 and n have the nmeanin lven in_any
of clains f’vpomzl”éﬂ‘@zg(l represents a Ieav%’r?g group such as Eer‘sf@?li’%‘i'élfﬂsm?

brom ne, iodine, nmesylate or tosylate %I ve a compound of the formula
(1) O [B] in an alt & nat i®RCseAs ths @“E’Q%‘e“if at L2 in fornmula (1) represents
a bond and the group 15Ar2 is attached to a carbon atomof ring Qwith a

conpound of the formula (lkre(iR3he édsé/)that lt}{& fCrCIEI“Ronc&%s ek the NAMAadNE
meani ngs given in any of clains It 1/104322- 225

- PCT/ EP2011/ 052781 X' r epr éasampgs o R emlulﬁqgmer mcfsqaéquedée%lﬁﬂ@r fiflerentyr o ne,
I odi ne, nmesylate or tosylate and X2represents a | eaving group, such as
chlorine, bromngq iodine, nesylate or 5triflate, which is attached to a
carbon atomof ring Q to give an internediate of the forrmula (V)

5 Ar*  represents phenyl which may be mono- or disubstituted by identical or different
radicals selected from the group consisting of fluorine, chlorine, cyano,
difluoromethyl, trifluoromethyl, (C,-C,)-alkyl, methoxy, difluoromethoxy,

trifluoromethoxy and ethoxy,
and salts, solvates and solvates of the salts thereof.
10 3. The compound of the formula (I) as claimed in claim 1 or 2 in which

R' represents (C,-Cy)-alkyl which may be mono- or disubstituted by identical or
different radicals selected from the group consisting of fluorine, trifluoromethyl,

0x0, hydroxyl and phenyl,

where phenyl for its part may be substituted by a radical selected from the
15 group consisting of fluorine, chlorine, methyl, trifluoromethyl, methoxy,

hydroxycarbonyl and methoxycarbonyl,
or
represents allyl or cyclopropyl,

Ar' represents phenyl or thienyl, each of which is substituted by a radical selected

20 from the group consisting of fluorine and chlorine,
L! represents the group —CH;—,

Q represents a pyridyl ring, a pyrimidinyl ring or an optionally substituted phenyl

ring of the formula



in which Arl Ri, R2, X2 and n have the neani ngs given above

and this |§Vpﬁ@ﬁi/é§}6?ed in the presence?df- a suitable traﬁQTﬁmlmHﬁl
catalyst with 10a conpound of the formula (VI) Ar2-M(V), |n WhICh Ar2 has
the neaning given in a d M Nt S a«gr oypl, of Ihe
formul a - B(OR4) 2, -MyHal, Hal rep |ese

hal ogen, in particul ar c /4 prese )/ rogen
or (Cl-C4)-alkyl or both raMrcals R4 are=attached t™o*6ne anot he nd
together forma -(CH2)2-, (CHZ)33, -C(CHB) 2- ¢(CH3) 2- or -TCH2- C( CH3) 2- CH2-
bridge 20and Rorepresents (Cl-C4)-alkyl, to give a conpound of the fornula
(I-A) WD 2011/104322- 226 - 11/ 052781

or

2A

or

represents an optionally substituted 5-membered heteroaryl ring of the formula
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5 in which
* denotes the point of attachment to the group L'

and



in which Arl, Ar2 LI, Q R, R2 and n have the neanings given ahove, O
[Cin an a|WQrZHéFil%}2?n the case that L2%447 formul a (n) reBFgéFé’r?By/?mm

group S-(CR3AR3B) p-, s defined in any of clainms 1 to 4, and is attached to
a nitrogen atom of ring Qdewtﬁsﬁheap%r?p%ﬁ‘fﬁ‘f@m%“{ﬁ%gﬁob}?%ul a (VI1) in which
L', R2 and n have the meanings given in any of clains 1 to 4 10Q represents

a 5-nmenbered heteroamt I irdphserd$ hfiRbdeR eMhdrine,abriat, HdaingBmekhyll OtriflutofiethylQ
whi ch contains a trivalent nitrogen ring atomattached to the hydrogen atom
i ndi cated, and X' repr esent¥draxymeyh serbapeipryastnl hudrericypenyd meshagnsaronyl,

i odine, rnesylate or 15t 0gib@fcRboty?, AMiNGaABn}l hmehiEHn8ded{1 drhe-bayrmim-
(VI11) WD 2011/ 104322- 227 ?’tﬁm?égzollll Se508 an%rﬁ?r?i s isgtﬁen o

N-al | cyPated in the preses@Bomt: a base with a conpound of the formula (IX)
L 2A

R*® represents hydrogen, methyl or trifluoromethyl
and

R’®  represents hydrogen or methyl which may be substituted by

hydroxycarbonyl, methoxycarbonyl or aminocarbonyl,
10 L? represents a bond or the group —CHo—
and

Ar*  represents phenyl which is mono- or disubstituted by identical or different radicals
selected from the group consisting of fluorine, chlorine, methyl, trifluoromethyl,

methoxy and trifluoromethoxy,
15 and salts, solvates and solvates of the salts thereof.
4. The compound of the formula (I) as claimed in any of claims 1, 2 and 3 in which

R' represents (C;-C,)-alkyl which may be mono- or disubstituted by identical or
different radicals selected from the group consisting of fluorine, trifluoromethyl

and hydroxyl, or represents cyclopropyl,

20 Ar' represents p-chlorophenyl,
L represents the group —CH,—,
Q represents a pyrimidinyl ring of the formula
e \I/\‘I/ * * \|/ N\ #
I or I
N =N N =

or

25 represents an optionally substituted 5-membered heteroaryl ring of the formula



"3 A Al -2 has the neanlng given in any of cla
5L2Arepresé¥952“pfféoﬁ%up -(CR3AR3B)r, a3 2defined in any of ngéﬁPr;‘gwongsh

and X3represents a IeaV| ng group such as chlorine, bron ne, iodine,

nmesylate or tosylate, to gi ge a conpoun of the for la (1-B) C LNR1
"N=1( 10(R(I-B), in Wni"‘t *t. d #*

meani ngs gi ven above, and \h result C rrpounds t/he fornula

(I-A) or (I-B) are option separ at ed—Tht o { hei r Nerréht i qner s l&n-dvdor ,

di astereomers and/ or co rted with the appropriate (i) sol velgfcs and/ or
(i1) bases or acids into their solvates, salts and/or solvates of the
salts. 156. The conpound of the forrrulél (I) as defined in any of clains 1 to

4 for the treatment and/or grevention N)f di segges. The compou d of the
formula (1) as defined” mfy}a—f cl gmey—to 4 oy "‘nam(ﬁo%Nf—o*r t he
treatment and/or prevent acute\an chronic Rearf failure /

hypervol em ¢ and euvol er nifd ponat rer nNa Gi rrhod¥=MNbf the Ii \Nar ascjtes,
edema and the syndrome of 20i nafequate ADH secretion (S| ADH).

£ K% N x K N . Kk O N
N O Y 0T

N—O , N—N
* % S *
o X
N—N

in which

* denotes the point of attachment to the group L'

and

5 *x denotes the point of attachment to the group L?,

R*® represents hydrogen, methyl or trifluoromethyl

R*  represents hydrogen or methyl which may be substituted by

hydroxycarbonyl, methoxycarbonyl or aminocarbonyl,
10 L? represents a bond or the group ~CH,—
and

A represents phenyl which is mono- or disubstituted by identical or different radicals
selected from the group consisting of fluorine, chlorine, methyl, trifluoromethyl,

methoxy and trifluoromethoxy,

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



8. The use nd of the formula (],) as defined in i 1
to 4 for pr‘géﬁﬁf@%ﬁ di canent for the'éir‘le"at ment and/ or p?%.éﬁﬁézloﬁrfﬁ@gl
acute and c¢hronic heart failure, hypervalem c and euyaql em ¢ hyponatrem a,
i rthoat's Of ¢ ek Pioga for pRerpps o SR TP TL ki B A A Ea e o ADH
secretion (S| ADidharactdM2e@ (hlifdt LG43y d;2 L2 fhzol Rl 3f @6 HbiBla?) A nedi canent
conprising a conpound of the fornmula (I) as defined in any of clains Ito 4
in conbination with one or nore inert, pon-toxic, pharmaceutically suitable
auxiliaries. 10. A nedicanent conprisingg a conpound of the formula (1) as
defined in any of claims 1 to 4 in conplpati®gh with one or nore fiirther
active substances selected fromthe lJoup N5 consisting of diuretics,

angi ot ensi n An ant agoni sts, ACE i nhi bittorf, bet a-receptor bl ockers,

m neral ocorticoid receptor antagonists, oNgapic nitrates, NO donators and
positive-inotropic active substances. 11. e nedil®anent as clained in
claim9 or 10 for the treatnent and/or prevention of acute and chronic
heart failure, hypervolem c and euvol emic hyponatrernia, cirrhosis of the
liver, 10asciteddWaighid AR b thaAupsesise inganlgiame! K secretion
(SIADH). 12. A nethod for the treatnment and/or prevention of acute and
chroni c sheart fadlebdi&t in MEIREVNIBFL BasdBhegUVOl €M ¢ hyponatrernia, cirrhosis
of the liver, ascites, edema and the syndrone of inadequate ADH secretion
(SIADH) in humans_and ani mal s using an effective anmount of at |east one
conmpound of t he lfbr miYith g qoprgendpd theferguia(iBhny of claims 1 15to 4 or of a
nmedi canent as defined in any of clains 9 to 11.

2 1
rz/L NG

A X

(R%) (),

n

in which AZ, L', L2, Q, R? and n have the meanings given in any of claims 1 to 4
and

10 x' represents a leaving group such as chlorine, bromine, iodine, mesylate or

tosylate,
to give a compound of the formula (I)
or

[B] in an alternative in the case that L? in formula (I) represents a bond and the group

15 Ar? is attached to a carbon atom of ring Q

with a compound of the formula (IV)

(R, (Iv),

in which L', Q, R? and n have the meanings given in any of claims 1 to 4,
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X' represents a leaving group such as chlorine, bromine, iodine, mesylate or
tosylate

and

x? represents a leaving group, such as chlorine, bromine, iodine, mesylate or

triflate, which is attached to a carbon atom of ring Q,

to give an intermediate of the formula (V)

Xz L\ JJ\
_<

(R%), W),

in which Ar', L', Q, R}, R?, X? and n have the meanings given above,

and this is then coupled in the presence of a suitable transition metal catalyst with

a compound of the formula (VI)
AF—M (VD)
in which Ar” has the meaning given in any of claims 1 to 4

and

M represents a group of the formula -B(OR?),, -MgHal, -ZnHal or -Sn(R); in
which

Hal represents halogen, in particular chlorine, bromine or iodine,

R? represents hydrogen or (C;-Cy)-alkyl or both radicals R* are
attached to one another and together form a -(CH,),-, -(CHy)s-,
-C(CH3)2“C(CH3)2' Qr -CHz-C(CH;)z-CHz- brldge

and
R? represents (C,-C,)-alkyl,

to give a compound of the formula (I-A)
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0]
Ar? L JJ\ R

\ _<—
N
Ar!

(R%, (-A),

in which Ar', Ar%, L', Q, R', R? and n have the meanings given above,
or

[C] in an alternative in the case that L’ in formula (I) represents the group
5 —(CR*R*®) -, as defined in any of claims 1 to 4, and is attached to a nitrogen

atom of ring Q,

with a compound of the formula (VII)

oy
(R%), (VID),

in which L', R? and n have the meanings given in any of claims 1 to 4

10 Q represents a S-membered heteroaryl ring, as defined in any of claims 1 to 4
under Q, which contains a trivalent nitrogen ring atom attached to the

hydrogen atom indicated,
and

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

15 tosylate,
to give an intermediate of the formula (VIII)
0O

H L /”\ R
NN
\
N
1
.

5 A
(R), (VIID),

1

in which Ar, L', Q', R', R? and n have the meanings given above,
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20
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and this is then N-alkylated in the presence of a base with a compound of the
formula (IX)

2A
r2/ L\

A X @,

in which Ar* has the meaning given in any of claims 1 to 4,
L*  represents the group —(CR**R*®) —, as defined in any of claims 1 to 4,
and

x? represents a leaving group such as chlorine, bromine, iodine, mesylate or

tosylate,

to give a compound of the formula (I-B}

0
L2 L ,”\ R’
A a \N\ N~
=
Ar1

2

( R ) (I'B );

n

in which Ar', A%, L', L** @, R, R? and n have the meanings given above,

and the resulting compounds of the formula (I} , (I-A) or (I-B} are optionally separated into
their enantiomers and/or diastereomers and/or converted with the appropriate (i} solvents

and/or (ii) bases or acids into their solvates, salts and/or solvates of the salts.

The compound of the formula (I) as defined in any of claims 1 to 4 for the treatment and/or

prevention of discases.

The compound of the formula (I) as defined in any of claims 1 to 4 for use in a method for
the treatment and/or prevention of acute and chronic heart failure, hypervolemic and
euvolemic hyponatremia, cirrhosis of the liver, ascites, edema and the syndrome of

inadequate ADH secretion (SIADH).

The use of a compound of the formula (I) as defined in any of claims 1 to 4 for preparing a
medicament for the treatment and/or prevention of acute and chronic heart failure,
hypervolemic and euvolemic hyponatremia, cirrhosis of the liver, ascites, edema and the

syndrome of inadequate ADH secretion (SIADH).
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9.

10.

11.

12.

A medicament comprising a compound of the formula (I) as defined in any of claims 1 to 4

in combination with one or more inert, non-toxic, pharmaceutically suitable auxiliaries.

A medicament comprising a compound of the formula (I) as defined in any of claims 1 to 4
in combination with one or more further active substances selected from the group
consisting of diuretics, angiotensin AIl antagonists, ACE inhibitors, beta-receptor
blockers, mineralocorticoid receptor antagonists, organic nitrates, NO donators and

positive-inotropic active substances.

The medicament as claimed in claim 9 or 10 for the treatment and/or prevention of acute
and chronic heart failure, hypervolemic and euvolemic hyponatremia, cirrhosis of the liver,

ascites, edema and the syndrome of inadequate ADH secretion (SIADH).

A method for the treatment and/or prevention of acute and chronic heart failure,
hypervolemic and euvolemic hyponatremia, cirrhosis of the liver, ascites, edema and the
syndrome of inadequate ADH secretion (SIADH) in humans and animals using an
effective amount of at least one compound of the formula (I) as defined in any of claims 1

to 4 or of a medicament as defined in any of claims 9 to 11.



