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The mGluR2 subtype is negatively coupled to adenylate cyclase via activation
35  of Gau-protein, and its activation leads to inhibition of glutamate release in the synapse.

In the central nervous system (CNS), mGluR2 receptors are abundant mainly
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disruption of prepulse inhibition of the acoustic startle effect models of schizophrenia.
Recent animal studies further reveal that the selective positive allosteric
modulator of metabotropic glutamate receptor subtype 2 biphenyl-indanone (BINA)
blocks a hallucinogenic drug model of psychosis, supporting the strategy of targeting
35 mGIuR2 receptors for treating glutamatergic dysfunction in schizophrenia.
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R2 is selected fromthe group consisting of cyano; halo; C _3al kyl;

C _3al kyl substituted with one or nore halo substituents; C _3al koxy
substi t utwg 2edvi3028e or nore hal o 30substituents; C3_7cycir@ebéylop29and
(C3_7cycloal kyl)Cl_3alkyl; R3 is selested fromthe group consisting of
hydr ogen; C _3al kyl; unsubstituted C3_7cycl oal kyl; C3_7cycl oalkyl
substituted with 1 or nore substituents each i ndependently selected from
the group consisting of hydroxyl, halo, G _3alkyl, tri- WD
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consisting _Q rogen: al kyl ; _3al kyl oxy; and hydroxyG _3al kyl; n is
1 or 2 ; Zaf‘gsgﬁoetﬁ%pﬁopgmeﬁ-lz or CR6(OH) wherein R6 is sel ected fromthe
group consisting of hydrogen, G _3alkyl and trifluoronethyl; 15 or R5 and
R6 t oget her L.cal < or Zis a cyclic radical of fornula (b)
(b) wherei rPthanéanaeﬁEgiﬂggﬁr? gp%%lgeéﬁttlpg selected fromO0, 1 and 2, provided
that ml® p? 2; Ahepaesest yxppizanaglatesdmepmpogidsisvingrinetabetrrpioslutamategen;
hal 0; and GeceptriddthoduBet hétitigdsaill LhmPHEthddhaVgehd Péremaapgt i tuents; and X
is selected fromthe group consisting of a,gqyvalent bond, C _3al kanediyl,
0, N\H S, SO S, C(OH)(CH3), CHz-0, qichllmyl:quH, NH CH2, CHF, and CF2;
25 each Het' is a saturated heterocyclityradi cal selected fromthe group
consisting of pyrrolidinyl; piperidi ; Mi_perazinyl; and norpholinyl; each
of which may be optionally substi tuf\led i one or nore substituents each
i ndependently selected fromthe nsisting of G _6al kyl, G _3al kyl
substituted with one or nore hal o subsfituents, unsubstituted phenyl and
phenyl substituted with one or nore 30sypstituents each independently
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R! is selected from the group consisting of hydrogen; C,galkyl; (Ci.;alkyloxy)C;.
salkyl; [(C,.salkyloxy)-C,_salkyloxy]C;.salkyl; C,.salkyl substituted with one or more
independently selected halo substituents; unsubstituted benzyl; benzyl substituted

20 with one or more substituents each independently selected from the group consisting

of halo, Cisalkoxy, Cjsalkyl, CisalkyloxyC,.salkyl, hydroxyC,salkyl, cyano,
hydroxyl, amino, C(=O)R’, C(=O)OR’, C(=O)NR’R’’, mono- or di-(C;.
salkyl)amino, morpholinyl, (Cjcycloalkyl)C;_jalkyloxy, trifluoromethyl and
trifluoromethoxy, wherein R’ and R’’ are independently selected from hydrogen and
25 Cigalkyl; (benzyloxy)Cisalkyl; unsubstituted Cjscycloalkyl; Cjscycloalkyl
substituted with trihaloC;.alkyl; (Cs.scycloalkyl)Ci.salkyl; 4-(2,3,4,5-tetrahydro-
benzo[f][1,4]oxazepine)methyl; Het'; Het'Csalkyl; Het® and Het2C1_3alky1;
R? is selected from the group consisting of cyano; halo; Cialkyl; C,.3alkyl substituted
with one or more halo substituents; C;_jalkoxy substituted with one or more halo
30 substituents; Cs_scycloalkyl; and (Cs.scycloalkyl)Cy_salkyl;
R® is selected from the group consisting of hydrogen; C,salkyl; unsubstituted
Csgcycloalkyl; Cs.cycloalkyl substituted with 1 or more substituents each
independently selected from the group consisting of hydroxyl, halo, C,.alkyl, tri-



each Het2 is unsubstituted pyridyl or pyrimdinyl; and each Het3 is a
saturated heterocyclic radical selected fromthe group consisting of

pyrrol i diwel2piopizpesi di nyl ; pi perazi nyl; tetrahydropyranpCr/Ezedomorphol i nyl ;
each of 35which nmay be optionally substituted with one or nore substituents
i ndependently WO 2010/ 130423PCT/ EP2010/ 002909 5 sel ected fromthe group
consisting of Cl _6al kyl, halo, hydroxyl, C _3al kyl substituted with one or
nore hal o substituents, unsubstituted phenyl, and phenyl substituted with
one or nore $aleghihtlkgldsl Gachcloalltyl emakmbstityted ghhenyle phdnyb sulisiuted sigh one

t f | i : .
Shar maceut 84%%8%%5‘8%&% 6L AU ena ity Slcticl 1000 H 8K orilRE dfflo,
of the conpo&?ndgl wk Chh@lkpxseéve/drMyﬁlreaikylomﬂmr@ng@ubm wdflugcenetipxyy He 5t he

nomencl at ur e yhuliRENAG 95Rd Woﬁyrmyltﬂﬁs@%?é@ Q@i{h oRet 6r2Gicte Sé‘i‘ib‘éﬁt%@nt@%

usi ng 10 Advan dced Chem Cal % oprrent Inﬁi ftvvare @m&mﬁﬁf uct
ver si on” 10. 0indepgndently ssejecte Soegkyl, | i@le; Xé(f (%N halost he
name of the dmm@cpﬁmya,lmﬂn@ﬂmxytqgﬂkyﬁ of he structure was generat ed.
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The term "hal ogen" or "hal 0" as useg"f_#z\ﬁlgn al one or as part of another
group refers to fluoro, chloro, bro odq)vmthfluoro or chloro being
preferred. The term"C _3al kyl" or "G _6al kyl™ as enpl oyed herein al one or
as part of WBreiBnot her group, unless otherwi se stated, refers to a
saturagged g°rgi Mﬁctdar frbfna{}féh upyEmeRahE OT Hyriddgent c.@akyngcwal@mwtalﬁarw se
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cycl oheptyl . The term " C3_7cycl o lel_SaI kyl" as enpl oyed herein
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radi cal having from3 to 7 carbon at ongpbo t hrough a saturated, straight
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3 or

substituents, unsubstituted phenyl and phenyl substituted with one or more
30 substituents each independently selected from the group consisting of halo,
trifluoromethyl, and trifluoromethoxy;
each Het? is unsubstituted pyridyl or pyrimidinyl; and
each Het’® is a saturated heterocyclic radical selected from the group consisting of
pyrrolidinyl; piperidinyl; piperazinyl; tetrahydropyranyl; and morpholinyl; each of
35 which may be optionally substituted with one or more substituents independently



10trifluoro ethyl ; 3,3 ,3-tri fluoropropyl and 1, 1-di fl uoroethyl

Whenever the term"substituted" is used in the present invention, it is
meant, unveslmBheswi se is indicated or is clear from tlpeTEPr§102002904 O

i ndi cate that one or nore hydrogens, preferably from1l to 3 hydrogens, nore
preferably 1 to 2 hydrogens, nore preferably 1 hydrogen, on the atom or
radi cal indicated in the expression using 15 "substituted" are repl aced
with a selection fromthe indicated group, provided that the normal val ency
i S not exceedeldctedifihni thet grolye conslixsingtofitd; @alkyle halot hydroxgl, Cheatkygladubytitatedbl e
conpound, i.e,..a t 18S. i.ci . Ve ] tion
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Het 3 may be QrhaphedidororhfyRnd BIRIRNREMBLy;t he mol ecul e of formula (1)

t hrough_any available ring tarbon or heteroatom as appropriate, if not

ot herwi e specified. Thus, for exanple, when the Het' substituent is

mor phol i nyland tHe pRAYmB&UBCcAIDY sJeeptably saltsdandthe bl atey thegdof4- nor phol i nyl ; when
the Het2 substituent is pyridyl, it may be 2-pyridyl, 3-pyridyl or
4-pyridyl. Preferred Het' and Het3 substituents are those linked to the
rest of the nol dhelnantekob tigphco2fpicduadsiof the pesseunitionention werb\generited acahedinged as
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her ei nbef or. e d?fines all the possible 35 isoneric forns that the conpounds
of Fornula}?leﬂ%y possess. Unl ess otherw se nmentioned or indicated, the
chem cab designation of conpounds denotes the m xture of all possible
stereocheMﬁgﬁégI;soneric fornms, said mxtures containing all WO
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stereoi somBric formis 1hylcated, this means that sald rormis
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in particu arﬁl ’eslgit?lr’lﬁlﬂ %%r/})?b and nbst %r ef er abl y%ﬂ% th?gétl%/gﬁ%?’t %

ot her i son®ethylpptykand libexy- conpound of formula (1) is for instance

speci fped as (Rhe téim SCiRadlcanetiiyitt ad baplgedacieth 418ns bbat part iofilahythtr goupf the

(S) isoner. Fal | owi S pnonencl at yre ,convent | ons en two ..

Stbr eogent enlesnpieShis? Welis sy, O BValeRL gl AR aREe pYEORbUR ragjea
conpound, &aviRgdrong 1deScearlpamatoins stth agdei eraspl€, bastbylene; 1QRdethahedypl; d;3Pr el og
sequence r#ﬁ)ang(gyf,gﬁdh&v&%&fggm%quﬂﬁm&al centre, the reference centre.
The configaration  df the second stereogenic centre is indicated using

rel ative descrilpedesn [‘Gsaxcloalipyl’] ¢ employed herehealpne ox ag pogd 8 anpiber gioap as
the refgr engrss BiNerwiséRehtddRis FerericéicGalbfRopTE RiyERBu, dyclopentyB I clohbtyal 1ty
and [R *’n%% |nc1| cates centres of unlike cﬁlra ity. For exanple, if the

| owest - nunidBY S¥CIeMPEEl centre 20 in the conpound has an S-configuration and
t he second cent rkhei ek, “CHeydbvakel dakelr’i p emplayel dhdveinsgent fared pat of
S-[RY, S*]. I f S e -5 11 [ r ow
et forth RREE g6 (RAREE ErsaRlrpli” UARPRIRGEN ROy bl G o 30 7
Fornul a (| rarked atines bauidethiangh|asatusatadyr straighd hirdrocarbpe stdicaltheviagfrom ildoCH or
N 35 R 3i SarB&H GfonRY shEP T hBIoBFRYRNARNS c5élb fetifyl, 6@l dbltylmethyl and
(Cl_3al kyl 3xy]|) Cl 3al kyl ; 30[(% Ry ey il E?l og’f/é] G 3al Ryl
_3al kyl su i%€ited with one or nore hal o subst i tuents; unsubstituted
benzyl; (benzyiTaxypation Smlokyd, di-wiztkatloQ,ubkel E@npldgsdchereinlaydrie or as part of
C3_7cycl oal kyl substituted with trihal oG _3al kyl; (C3_7cycloal kyl) G

3al kyl; 4-(2,3,4,5-tetrahydro-benzo[f][1, 4] oxazepi ne)met hyl; Het Cl

_3al kyl; Het2; and Het2G _3al kyl;




35R2 is selected fromthe group consisting of cyano; halo; G _3al kyl;
C3_7cycl oal kyl ; and G _3al kyl substituted with one or nore hal o

subst i t uend210/14023010/ 130423PCT/ EP2010/ 002909 8 R3 i s pelrawb@d/ odroom t he
group consi sting of hydrogen; G _3al kyl; unsubstituted C3_7cycl oal kyl ;
C3_7cycl oal kyl substituted with one or nore substituents each independently
sel ected from hydroxyl, halo, G _3al kyl, trihal oG _3al kyl, and

C3_7cycl oal kyl ; unsubst i t ut ed phenyl ; phenyl substituted with one or rore 5
subst i tuentaﬁomalc@rdulpd@e;mdmt hutylsghﬁxptwldéﬁm hﬁm/egsnhmunemmﬂi iing of 3hal o,

Cl 3alk 1 3a| dro i rif n .
trifl uorg ﬁ ééli( s suqf)s(%/ﬁ%?lgabwy y'll(l)romlé ﬁ;ﬁ% g%?m"llfghsjfll t %23 with
one or nor mﬁumsethyl,u ehi slifhearhethyly e}),éﬂdmﬂ:ub;om@)éc Peefefred mxamplegr ofighese
consistin iF@@] Y/ I d hal o; trihal oG
_3al kyl ; g%& rox}@s}oné%# 2@W|@ﬁ yg lgﬁiﬂé&%ﬂf&g X is sel :act ed
fromth® gr oupﬁléﬁg apn n 167l )9 S@bﬁép@ﬁtwﬂbﬁ@ omoyaanéspr@épwy sedected-bajo
OfCHZ WwabdNHQﬂ?s”adadlsghereaochonér@Iasl &maﬂsn@figfoﬁlﬁnﬁléﬂiﬂsaﬁ@u@}] gﬂﬁ%f iagt i Rg
0 rroli eridi.n erazin ol i each o ic
mayp)l:/)e opt i Sﬁé?q ﬁ%@b%ﬂqsf‘ﬁ%“m‘t rZ:?e %‘F‘OFﬁa)]PZ’gO&eS‘ Q’E‘B’ST‘H’@ uoremethyl;
mdependentdiﬂ/ucﬁe:hemyed friftwordinethgt; oup, b aiflwiroailylpf  Lblifhsdroéthyled PRy
e SRS A g R et R L N e e IR

sel ected from Conal st n P& one
trifl ud®omttifieorpethpladid, Hmmlqrgpxap}zlaandrlat-ddlM@hyicycl icr ad| cal sel ected

fromthe group %bértt'h@%x% ‘QerSé’tﬁltb&“ ibyhse PinP@E! éé&{{ mvl%hﬁ&‘l S if¥he
51 30 by

tetrahydropyranyl; |;  each ‘opt | ona
subst i t ut edDiEss chéﬁ’éls‘éis wéK@teéiLmﬁ ictege ﬁ&ogl @gcmnt%éﬁéméﬁﬁ |ﬂ§at§@r3&5tr%ref rom

t hg ?r ?UP g@ﬂﬁ)‘géﬁd , beefefablyl fL@xﬂ'hkiﬂ 3 hﬁ}gx‘of[ge{[lﬁhdfr@ﬁyéferga{lydll Qﬂ-zmﬂk)l)gbns{ rréorfe
substitute of rnore ubsti and . hal g i s sel ected from
Fltor o and PEFBPS’ ToBHORM. b B G T VBHERER Pefhs: B e o fIB8Nds
of For il a“suljstlmncﬂ”sarequﬂwdednwnlalalsylecsmﬂﬁbmthkondmatb@grmmpt promMidadethat thei s CH
or N R '318 é)ls ¢ ﬁ%g?' id f5F ge&dob':ﬂi &Qpﬁx'e Pﬁﬁuﬁ’% %Les?‘ﬂx' 5¥ﬂe%¥gl§;§4 kyl ;

C _3al kyl ed wt 0 Su uents; unsu it ed
C3_7cycl oalcryppoundz3. e7g>ﬁ@pm§)pag/ 11}at@q; sufﬁ@;qpﬁy .robust to survive isolation to a useful

4-(2,3, 4, 57 dEg&E ah Qﬁ@'ﬁ&ﬂ§955&lbﬁ nﬁkﬁff@zﬁﬂ'f&?ﬂlﬂﬁlmﬁto @ﬂﬁrdﬂ%ﬁtlc S%engal kyl; R2

i s sel ect ed oup consj sting o oaIkyI
and G _3al kyl Qﬁ’%“?ﬁ GAERP. Uty B HsC et %’r@&hesﬂftag tq the
sel ect e?l f Ii'ﬁﬁiuhbﬁ' of ahp molesulst omqomiulkly(diy mlgengh GhySadrdiMbIe ungu&)ﬁbm wred
C3_r7cycl oa

each i ndepbﬁ%&%&%@%@ggg‘% lfél%y t%tl é)lsget fep%ﬁfﬁa"‘ fge&‘ﬁ% s tggﬁ Et ed
phenyl ;  Weulgitginl 30@RRPOTNERZOhaY (b@ 229@19119101-1!91{13 3-mﬂmhbhnyltht"em0pghqlmyl and
DU O Bt et R0, 8 g9 o0
C3_7cycl o a|P|@fprre(§Hgt R é—let substltuents are those 11nked to the rest of the moYecule through
25  the nitrogen atom.
When X is defined as CH,-O, O-CH,, CH,-NH or HN-CH,, the connectivity is
to be understood read from R to the phenyl or pyridinyl ring, thus, when X is defined
as CH,-NH, the methylene is to be understood as bound to R? and the NH bound to the
phenyl or pyridinyl ring.
30
It will be appreciated that some of the compounds of formula (I) and their
pharmaceutically acceptable addition salts and solvates thereof may contain one or
more centres of chirality and exist as stereoisomeric forms.
The term “‘stereoisomeric forms” as used hereinbefore defines all the possible
35 isomeric forms that the compounds of Formula (I) may possess. Unless otherwise
mentioned or indicated, the chemical designation of compounds denotes the mixture of

all possible stereochemically isomeric forms, said mixtures containing all



R4 is hydrogen or halo; 5 X is selected fromthe group consisting of a
coval ent bond; G _3al kanedi y1; 0; CH20; CH2NH, NHCH2 and NH, each '"Het is
pi peri di nyb,2ompizoeBal |y substituted with 1 or nore unsulpstrigpaé@@dopbeny!
groups; each Het3 is a saturated heterocyclic radical selected fromthe
group consisting of 10 pyrrolidinyl; piperidinyl; piperazinyl;

t et rahydr opyranyl ; and norpholinyl; each of which nay be optionally
substituted with one or nore substituents each independently selected from
the group dastratmery anll ddanfierhkngl of thal tesichmdleoulal stracdreCiM8a lay particular,
substitute rom
oo o andoisdla@UEaRle ARL oL IRUBSLANFRERiond b iRl o pEAERE S

sol vat es t Kpartially) saturgted andmbodnmserhavet I¢E§h¢rn\1b¢1t¢1§-n ¢relt€ﬂtné§0tlﬁg1§émunds

of Formul a do‘ni oRnds %ﬁ&fn?ﬁ%ﬁ&lﬁ@d%ﬁiﬂ'e&bo'na@m hevd & B of @Et@%ché?ﬁ@fr?'aﬂ s#8 R
i's selectedfromt e roup cansjstin et hoxynet

unsubst ? t udenblgyka WSOWEF Jamy%rfa% WF‘POE%S] eﬁryFesyﬁgt &5/: jare embraced
j— Fgegyz plwﬂﬂﬁmdiemgbp@%ﬂlhis inodi 1 n, | i
tet Io-NDepzo 0X Zepl ne egt rom
Che- g oun_ cons YOI SBIe i SIS Frm o Oy fris HiegheBF &g ffm
sel ect ed f sobstdrtiallgrfoaepi. eomosanedgvﬂf ldsy thiamg®09%, meﬁqxabiyﬂegs]lham:flﬁf/@pmmpyl

sy LA o SR R K
with 118r 2nd |mest amf @%bales;s thans s of the @thelt BSOMEHy ,yWhPFyIa commbétqft ut ed

mor phol i ny|fc>m&ﬁ]§”(i?)3t1§tf& eilstah &L shetifi¥d asP (LT i Mydans Utlhﬁtt ithé/t@ehpduhd i3 Or

substituents sele t e oup consi sting of nethyl, hydroxyl and
CF3; pi per é‘i‘i’sﬁ%}'!t"a ?5 ﬁ?en@ %’?Hfétl tuted with 1 30nethyl radical; pyridyl

substituted wi Fblld.wﬁllgbGZIAlSt ueﬂiensleiue@toedvém@m f wher ctwoetsﬂa;dogemycde@rreowl and
nmet hoxy; and ri d%gfuésubtlgl ted vmth 1l.or 2 neth radl

I
sel ect ed f ?n& rS G SO E? (l)ono meg?nt 3 ORPP s’eimec S‘% P 8%n8§0501\§al ent
bond; CH2; ass{igr;ed(ﬂdasbd @HEBkn-dngdliHPrelng] scmnmwlnhtnetlmel lowlei;tynmdmept elitad

salts and Eéx?tréqw%ﬁe&c@eé Bk, %’ﬁﬁ %9%96&%?&1&@3&9&%@&%%%&@% s

CH Ais N R 'is selected fromt copmstln
et hoxynet hymdlC%%P%%f%}qitlved%ﬁ‘éprﬁdﬁl :&*ﬂ wy[R S5k MAsFEOR Y iscal wpys specified as
4- phenyl pi pgy fdﬂér@ﬂdd%ﬂ)é'anda[ﬂd Zm(ﬁczﬁesBcentres with the same chirality and [R*,5*]

consi ot ng THICUR SRBCS RERRRE 5@9@?%? el et L

group Qﬁnsiixstthe}g:onipoluydlrhngem $eapmordionland ythé (spccmdylcentﬁb— is R, the stereo

hydr oxy- cygl.g Ppkopyl - cycl ohexyl ; phenyl; 3, 3-
di f 1 uor opy?lr ‘{Pﬁ%& ?lﬂa Exgé)l perl%fcyﬁ gﬂ 4- et hyl - 4- hydr oxypi peri din-1-y1,;

10pi perazinyl; 4-met hyI pi per azi nyl ; tet rahydro 2H pyran-4-y1;
nor phol i n- 4- y1prdferred features of the compounds of this invention are now set forth.

25 In an embodiment, the invention relates to compounds of Formula (I) and

stereochemically isomeric forms thereof, wherein

AisCHor N;
R' is selected from the group consisting of Cj.galkyl; (Cy.zalkyloxy)C,_salkyl;
30 [(Ci.3alkyloxy)-C,.3alkyloxy]C_salkyl; C;_3alkyl substituted with one or more halo
substituents;  unsubstituted benzyl; (benzyloxy)C,salkyl; unsubstituted
Cs.scycloalkyl; Cs.scycloalkyl substituted with trihaloC,_jalkyl; (Cs.;cycloalkyl)C,.
salkyl; 4-(2,3,4,5-tetrahydro-benzo[f][1,4]oxazepine)methyl; Het'C,salkyl; Het?;
and Het2C1-3alkyl;
35 R?is selected from the group consisting of cyano; halo; Cialkyl; Csscycloalkyl; and
C,alkyl substituted with one or more halo substituents;



trifluoromethyl-piperidin-I-yl;, 2-nethyl-pyridin-4-y1,

2-ethyl -pyridin-4-yl; 2- cyclopropyl-pyridin-4-yl1; 2-nethyl-pyridin-5-y1;

2- met hoxywpyniodizo23- y1; 3-fluoropyridin-4-yl; 2,6-di et pglrmpyeiodomedt- y1;
and 2, 6-di nethyl -pyridin-3-yl; and R48and X are as previously defined;
15and the pharmaceutically acceptable salts and the solvates thereof. In an
enbodi nent, the invention relates to conpounds of Fornula (I) and

st er eochem cal | y isomeric fornms thereof, whereinAis CH or N, Rl is

sel ect ed f Romig Iselegtedufromoribé sgronpy @msSHRERE hytiogey;met hylkyl; unsubstituted
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4- et hy1l- 4- hy roxypi peridin-I- pi.per azi
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enbodi ment , *af bﬁ‘f&ﬂﬁ'l% ﬂléttﬁﬁﬁ%r@é&@iS%Mngﬁ@ g (1) and

ster eochem gal 8l ected fromthe
gr oup éansqutls;h]gdr@ger(@:Lha:kal kyl oxy) C1_3al kyl ; C1_3al kyI substituted with one

or nore habojsydhstdd #6Mt the g&&ﬁia_z&iéﬁshﬁ oyl c)ov@enﬁ%d@{'(ll salkanddiyll ©; gyt ed

fromthe grou 3a| kyl; G _3al kyl substltuted with
350ne or nore b@%@?’%ﬁgﬁ] is selected fromthe group consisting

of unsubst ieh¢H bkt @seTecyetd ﬁ:a:hhhé grqnpmehazurrg of- pyi:rohﬂﬁ'iyl qhydfdivnﬂl-b@yfaamyg yl;
and pyridyl sub t|tu nor.e sub ]I

2010/ 130423PCHI YD B? o]cf ’Qfﬁfhl(iteeacﬁ Ha8H SRALIM bt e‘H‘ﬂP B ¥ Heo§

y S€ 8 ¥ HE”Gr oup
consi sifng of s@bstiBednks¢ach Gidepandepklysylected frmythlemwwnsandg hhtasubgtitutedCH, X

is selected f 'o ?il\ﬁ a‘flﬁvﬁleﬁw Mﬂ%ed Q’lth mo@ﬁxbshkfents%éh'lﬁd%%h@é}ﬁl

from hydr ogen; uor.o and c | or o; har maceut | cal acceptable’salts
and the sol vaﬁ@§ct@ﬁérpgb$he|gﬁ0%cw&ag ﬁéh%lo puoromahyl; g Fidhugramethoxy,

conmpounds Qﬁchcpref?Uisaa (shiuraed hetesBRlbaalical sdledicd idhi ¢hd gfdtp EdIRIsEAE,of

wherein 10 Rl is ted fromthe gr |st|
et hoxynet hyl . PATATGYS GHSEyITRP RS P A Bro T g e mBo g frch of
consi s20ng of vdhd:h)rmay rrhxt hogitionaltyl OBStitukd ivatls elnec e dmibre ubstugnto ugach

consi sting of ngdeﬁgﬁ{% 1§%Xfekﬁhr}f(ﬁn %L%uﬁgghq& r%yclﬂ%‘{éaﬂéy'i‘ 1, ydfhSh, ARGOPY !

2-et hyl - pyri din-
15cycl opr opyl -prsﬁllk(zﬂ subatityted vgit P%?@pyfqlmlmswspmemlsemdahydro 2H pyran- 4-y1;

and halo is selected from fluoro and chloro.

25 In an embodiment, the invention relates to compounds of Formula (I) and

stereochemically isomeric forms thereof, wherein

AisCHorN;
R' is selected from the group consisting of (Ci.salkyloxy)Cialkyl; Cjsalkyl
30 substituted with one or more halo substituents; unsubstituted Csscycloalkyl,
(Csqcycloalkyl)-Cy3alkyl;  4-(2,3,4,5-tetrahydro-benzo[f][1,4]Joxazepine)methyl;
and Het1C1-3alky1;
R? is selected from the group consisting of halo; C.salkyl; Cs.7cycloalkyl; and C).salkyl
substituted with one or more halo substituents;
35 R® is selected from the group consisting of hydrogen; Cj.alkyl; unsubstituted
Cs.scycloalkyl; Cscycloalkyl substituted with one or more substituents each
independently selected from hydroxyl and Cjjcycloalkyl; unsubstituted phenyl;



pip erazin-1-yl; Ais CH X is selected froma coval ent bond; -0-; CH2NH,
and -NH-; and R4 is selected from hydrogen; fluoro and chloro; 20and the
phar macewocaldnpoescept abl e salts and the sol vat es t her @off/HPR018002909
enbodi nent, the invention relates to gonpounds of Fornula (1) and
stereochemcally isomeric forns thereof, wherein Rl is selected from
the group consisting of (Cl_3al kyloxy)Cl 3al kyl; C _3al kyl 25substituted
with one or nore hal o substituents; (C3_7cycloalkyl)-C 3alkyl; R2 is

sel ect ed fromHdtk upsahstituteh pjrsdylnandpyridyl spbditutddivkith ondCor Bmkdk yubstituents

substituted w | t S | e t he
group consi st ie%%h g?@ﬂ%{sdﬁgﬁ S%lg?tlgg f@’?%éy gglc%}fls %ﬁ@?{ ﬁ’-ﬁi ;eg'iglﬁ}gai%’
pyridyl subst iGuexdoalkylhanshikalesr nore substituents each i ndependently

sel ect ed 3@f*roRydrBgerbOtio;consi sting of Cl_3al kyl, C3_7cycloal kyl, and
hal o; A is CH I S, sel ected froma covalent pond; -0-; and -NH; R4 is

sel ected frbi W%éﬂ’;ﬂ the e SEISSEREG G CQHalbePh O%aﬁlﬁa@ém a0 - H20;
accept abl e salGi,NHANHORL, 00 WH,es thereof 35 WO

2010/ 130423PCThEP2010/ 002909 12 R, i S.S cted,.fromthe group. consisting of
GooF3: et RSB vy PPy aPipr, ARG F' | 3¥ shetd SR e SR BN oup
consi sting of geddpsy o, nethyl, and CF3; R3 is selected fromthe group

consi sting hyl LAl = \olis - di il Bz 3=y d: o o

ey opropy Lo Sl At e el L, 0K i iy oo of

pi per a2P n- | - y pyrplidimymipexidinyl spiperagiayl; teterhydrapyvanyb andgaemholimyl; eaghpf- NH- ;

and R4 is sel qafigfl hapbdysptRasly dubd@futedanatit iRl @r Hoa kubfuents each
pharmaceutical.ly acge tab{egtgﬁg%ts and t he sql vate

t her eqf n an
Do ont | ¢ HRAepRUERy SpleFich Jrar SR SRR AT Sorin e hydrxyl hnd
st er eoi soner i €,halkybsubkigtuediwitiwbre e mokthalo subsfiidents) aids sel ected from

hydrogen; i, 6al .4 6Sh aalk _3al kyl; [(C _3al kyloxy)- C
_3al kyl oxy a’8|‘§f§§+tﬁ‘§/ﬁ; m‘%(lg?%g?éwogé tri-haloC _3al kyl; unsubstituted
benzyl 15be mgr the pharmaceutically acceptable salts and the solvates thereof.

In an embodiment, the invention relates to compounds of Formula (I) and

stereochemically isomeric forms thereof, wherein

20 R'is selected from the group consisting of ethoxymethyl; CH,CFj3; unsubstituted
cyclobutyl; cyclopropylmethyl; cyclopropylethyl; 4-phenyl-piperidinylmethyl; and
4-(2,3,4,5-tetrahydro-benzo[f][1,4]oxazepine)methyl;

R? is selected from the group consisting of chloro, methyl, cyclopropyl, and CFs;
R? is selected from the group consisting of hydrogen; propan-2-yl; cyclopropyl,;

25 cyclohexyl substituted with hydroxyl; cyclohexyl substituted with hydroxyl and
cyclopropyl; unsubstituted phenyl; pyrrolidinyl substituted with 1 or 2 fluoro
radicals; unsubstituted tetrahydropyranyl; unsubstituted morpholinyl; unsubstituted
piperidinyl; piperidinyl substituted with 1 or 2 substituents selected from the group
consisting of methyl, hydroxyl and CF3; piperazinyl; piperazinyl substituted with 1

30 methyl radical; pyridyl substituted with 1 substituent selected from fluoro, ethyl,
cyclopropyl and methoxy; and pyridyl substituted with 1 or 2 methyl radicals;

R* is selected from hydrogen, fluoro or chloro; and
X is selected from a covalent bond; CH;; -O-; CH,O; CH,NH or NH;
and the pharmaceutically acceptable salts and the solvates thereof.
35
In an embodiment, the invention relates to compounds of Formula (I) and

stereochemically isomeric forms thereof, wherein



substituted with 1, 2 or 3 substituents independently selected fromthe
group consisting 20 of halo, C -3alkoxy, C _3alkyl, C _3al kyl oxyCG
hydr oxy Ciw8abiwyisp428yano, hydroxyl, am no, C(=0)R , C(0) ERT/EPS(1BOINR R',
nmono- or di-(Cl _3al kyl)am no, norphaloi nyl, (C3_7cycl oal kyl )G _3al kyl oxy,
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an erein dr.o rifluo or
T 15 s oget herOIPBRR GP VST e %ﬁzw@; n S ey R R YShoRr ol
(b) (b) 15 whewadim-4nyhcb-ginaethylipraiidedddndndy2, Mlmethyhlpirud)mmyl, 1 and 2,
rovidedt R d from hydrogen; hal o; and nono-, di-
P o%) §nﬁi E( errg 'as Egaﬁo%sﬁ%e%teg y g . .

and tri-hal 'Sl ected from t he roup consisting of a
coval eh$ b@ndithemhaaaamne@llMccemablmlﬂalt@ndzbe sgvategthereof OH) (CH3), CH2- 0,
0-CH2, CHF and CF2; wherein each Het' is a saturated heterocyclic radical

sel ected from pyrr din pi.peri di nyI 25 pi perazinyl ;. and r phol i nyl ;
each of whilg haha§mb @5 ?’ ofhgl Iipventiont relaies dtoni 9omppupds 0fs Hosmuta, dhy éng

[ ndependent I ys&eéoeﬁélﬁd:afl NOnidiie formeithefonSiisdréing @tmarleal kyl mono-,

13" 5 RiBsereeniey Waéﬁoi%ﬁ%‘s&jﬁé Sy GBS TR BRERL SR L
hal o, £0i f| uorodreydlgpropglethyl;ri f | uor onet hoxy; 30 each Het2 is an aromatic
Qeger ocycl i i§ adi&& Sl hE bffip RIS HRId WhElyPYLL18¥ op9 a¥ERT di Nyl
R3 is selected from the group consisting of propan-2-yl; cyclopropyl; 4-hydroxy-4-
cyclopropyl-cyclohexyl; 3,3-difluoropyrrolidin-1-yl; piperidin-1-yl; 4-methyl-4-
hydroxypiperidin-1-yl; piperazinyl; 4-methylpiperazinyl; tetrahydro-2H-pyran-4-

25 yl; morpholin-4-yl; 2-methyl-pyridin-4-yl; 2-ethyl-pyridin-4-yl; 2-cyclopropyl-
pyridin-4-yl; 2-methyl-pyridin-5-yl; 2-methoxy-pyridin-5-yl; 3-fluoro-pyridin-4-yl;
2,6-dimethyl-pyridin-4-yl; and 2,6-dimethyl-pyridin-3-yl;

and R* and X are as previously defined;
and the pharmaceutically acceptable salts and the solvates thereof.
30 In an embodiment, the invention relates to compounds of Formula (I) and
stereochemically isomeric forms thereof, wherein
R' is selected from the group consisting of (Cj.salkyloxy)Ci.aalkyl; C).alkyl
substituted with one or more halo substituents; (C;.;cycloalkyl)-C,.salkyl;
R? is selected from the group consisting of halo; Cisalkyl; Cj.salkyl substituted with

35 one or more halo substituents;

R’ is selected from the group consisting of unsubstituted Cs_scycloalkyl; piperazin-1-yl;
tetrahydro-2H-pyran-4-yl; and pyridyl substituted with one or more substituents



WO 2010/ 130423PCT/ EP2010/ 002909 14 substituted with 1 or 2 substituents

i ndependently selected fromthe group consisting of G _6al kyl, nono-, di-
and tri-habaGio/Baed28yl , unsubstituted phenyl and phenyl eulvgreéoedon th 1,
2 or 3 substituents independently seldcted fromthe group consisting of

hal o, trifluoromethyl, and trifluoromethoxy; 5 and the pharmaceutically
acceptabl e salts and the sol vates thereof In an enbodi nent, the
invention relates to conpounds of Formula (1) and stereochemcally isoneric
forms thereof easthardependently kéleétsd Smine theegrohp @onstirfgadk | ;alkginGy_;alklyloxynd

tri-hal oG _3al 9[1‘%?13 i 45.ed C3_7cycl oal kyl ;
C3 7cyc| oal Ky Ids(‘d’%%c} é%fdli% ri hal oC1_3al kyl ; (C3_7cycl oaI kyl )Cl _3alky1l,;
4-(2,3,4,54 @tGIé;hydro benzo[f][ 1, 4] oxazepi ne)met hyl ; Het'; and

Heti G _3al kylsseftef?d fiot 8 beAbbohlOID MR, habovAnd trihal oG _3al kyl; R3
i s sel ected,from hydrogen; unsubstitufe 7cycloal kyl ; C3_7cycl oal kyI

subst i t it ec?* \Aﬁeﬂecie%frm? hydrageni %‘prsangéﬂ@é?’ed from hydr oxyI hal o or

G _3al kyl ; mbgﬁmaﬁeﬁdcﬂf}%w&ptaﬂbeﬂw arflthe tolvakeetheyvdoth 1 or 2
substituents independently sel ected fromthe group consisting of halo,

C _3al koxy, hydroxyd _3al kyl, trifluoronethyl and 20 trifl uoronethoxy;
Het 3; unsullst an uem‘doctimeht;lythe dnventipni delhtes utes tdotmpoeddsv ath Formula? (I) and

substi tuen%&ri&ﬁ%%ﬁy%hyg%%ﬁﬁg ﬁlgre{??qme(;ém 3al kyl, trihaloG _3alkyl and

hydr oxyGi rogen or X is sel ected fromthe roup
consi stfng Pef 1& é@i@%t?‘éntﬁoﬁbnﬂw roup)| kemsding] |0ofo GHCH, ethoxmaethyl;Heaand and
Het 3 are as prchb?ll@wna@p ned; and the pharnaceutically acceptable salts
and the SO|\Q 6‘5 (ﬁﬁ’ | n_.an ﬁ)r:tlbcg]gqnent ngi vention relates to
corrpounds b ?‘F’)th‘éﬁﬂ’ugtc@?%‘&t&‘?ge rPymF@% 4 C%or ms t her eof |
wherein 30RR is SelS&b@Cﬁ(ﬁd f}ﬂeogidilipt bnyﬂs;stlﬁgh(yﬁ 2- rﬂét(hpybyndmbuj/lyn 6 dxmethyl-
2- et hyl propyl ;. .ter ut ed
cycl opropyl ; ?/'nfhtl)lp% dpy Igyd(f?s{)wl %aequ tlﬁ)ﬁtdm' 'yég'r_lghmegﬁ )fy-p nsubs¥| tu% ed
cycl obdbyl ; cwtloplroq)pkrpmmyﬂi-yl cﬁeﬂlumupxﬂmmll ; telﬁapydme?w@vmpl-mt hyand

1- pi peri di nyl ?Eﬁel?éﬁm-l AP henyl 35pi peri di nyl met hyl ;
4-trifluorone I-plperldlnylnethyl 4-mor phol i nyl met hyl ; and
4-(2, 3, 4, SAb“tQ hydro-benzo[f][1, 4] oxazepine)nmethyl; R2 is selected from

fluoro, chix0isGeleard ffonda coViRembbud1E4ZBENH, ER@Q&HL%3909 15 R3 is selected
fromthe grqu of hydrogen cl opropyl unsubsti tuted

cycl ohexyl ; gt&ﬁq %4(6 gg'ggqgepuﬂ'é%‘% ﬁﬁ?‘{l’ﬁir oxyl : unsubstituted phenyl:
unsubs0t utaedithee;thaahymuﬁp@lbeavpbptablnsaﬂhsandtthe salvates fileadofnyl ; unsubstituted

pi peridinyl; piperidinyl substituted with CF3 and pyridyl substituted with

1 or 2 5net hyI radi cal s; ) _
In” an embodiment, the invention relates to compounds of Formula (I) and

stereochemically isomeric forms thereof, wherein
R' is selected from the group consisting of (Cj.zalkyloxy)C;salkyl; Cj.zalkyl
25 substituted with one or more halo substituents; (Cs.scycloalkyl)-C;.3alkyl;
R? is selected from the group consisting of halo; C)salkyl; C,salkyl substituted with
one or more halo substituents;
R? is selected from the group consisting of unsubstituted Cs_;cycloalkyl; piperazin-1-yl;
and pyridyl substituted with one or more substituents each independently selected
30 from the group consisting of C,alkyl, Cs.;cycloalkyl, and halo;
A is CH;
X is selected from a covalent bond; -O-; and -NH-;
R* is selected from hydrogen; fluoro and chloro
and the pharmaceutically acceptable salts and the solvates thereof.
35
In an embodiment, the invention relates to compounds of Formula (I) and
stereochemically isomeric forms thereof, wherein



R4 is selected from hydrogen, fluoro and chloro; X is selected froma
coval ent bond, CH2, -0- and NH, and A is as previously defined; and the

phar maceuwpQalgsopgcept abl e salts and t he sol vat es t her @efr/eEP8010/001999 an
enbodi ment, the invention relates to ronpounds of Fornula (I) and

stereochemcally isonmeric fornms thereof, wherein RIissel ectedfronCH2CF3;
cycl obutyl ; cycl opropyl net hyl ; 154- phenyl pi peri di nyl net hyl ; and
4-(2,3,4,5-tetrahydro-benzo[f][ 1, 4] oxazepine)- nmethyl; R2 is chloro or CF3;
and R3 is R8I dst eeleftedmfiiohe greoUgroapnsomsisting aff MGHFCIEEN ethoygmetyhpyand

4- hydr oxy- cycl hexoél ' %ﬁnyl ; tetrahydropyran-4-yl; norpholin-4-y1;
4-trifl uorometcP@f)Pr é%? fdin-1-y1; 2-nethyl-pyridin-4-yl and

2, 6- di met hR*ipseleatedframytie geovg capsistingrf dliprasmethyl, pnéwiFaus| y defined; and
t he phar maggufd piab a : _ 1 1 hepe _di .
In a furt hg{? Ies %}%Iéltgr%?\t?&ﬁtf@ Fﬁ’&gnﬁ%hﬁgg%?251??%&@%%%&“2’ gjd?:grlrgiet%l to
any 25 &f t he pytifi@r3-yhbexrlorrapy; dnpvsleprapytpyridincgoilogridyspppyndin-4-yly, and
further enmbodiy inf1hg; i nvention relates to conpounds according to any of
t he ot her errbog'i ments, wherein R3 pyridyl substituted with 1 substituent
sel ected f bl uoro, ethyl, cyclopropyl and nmethoxy. In a further

enbodi ment X ishselected drvnh acovaemtboadf @-¢canp-Nigandccordi ng to any 30 of the

ot her enbodgs ' PXI A dy. dgtuted with 1 or 2 nethyl
radical s. ?énqgge;l%rt?%fe}gﬁlg{ﬁ@{) r‘}bﬁ@rgtahg%ﬂ%\%nt ion relates to conpounds
accor dilfg tand theyphetmadeatioalheacceptabldisalisang thopavetenttReeofs pi per azi nyl .

In particular, the invention relates to a conpound according to the general
35 formula (la) or a conpound according to the general ,fornula (1h),
wherein A is clBranembg s &euy,vergm felates & CoBPORRds 95%&5}1@5&@@%3
previ ousl y seedoistmtkricOm O HtebIOkR3Bia T/ EP2010/ 002909 16 NNNN-N/ )., R/ NR1
R3R3, )L.\-

15 AisCH;

R' is selected from hydrogen; C,ealkyl; (Ci.3alkyloxy)Cisalkyl; [(C).salkyloxy)-
Ci.salkyloxy]C.salkyl; mono-, di- or tri-haloC.;alkyl; unsubstituted benzyl; benzyl
substituted with 1, 2 or 3 substituents independently selected from the group consisting
20 of halo, Cj.alkoxy, Csalkyl, C1_3alkyloxyC1_3alky1, hydroxyC,_;alkyl, cyano,
hydroxyl, amino, C(=O)R’, C(=0)OR’, C(=O)NR’R’’, mono- or di-(C,-zalkyl)amino,
morpholinyl, (Cs.jcycloalkyl)C,.3alkyloxy, trifluoromethyl and trifluoromethoxy,
wherein R’ and R’’ are independently selected from hydrogen and C,galkyl;
(benzyloxy)C,.salkyl; unsubstituted Cjscycloalkyl; Cscycloalkyl substituted with
25  trihaloC,alkyl; (Cs.5cycloalkyl)C_salkyl; 4-(2,3,4,5-tetrahydro-
benzo[f][1,4]oxazepine)methyl; Het'; Het'C.salkyl; Het® and Het’C).;alkyl;

R? is selected from cyano; halo; mono-, di- or tri-haloC;_jalkyl; mono-, di- or tri-
haloC,.;alkoxy; Cj.zalkyl; Cs.scycloalkyl and (Cs.scycloalkyl)Cy_salkyl;
30
R? is selected from hydrogen; unsubstituted Cs.scycloalkyl; Cs.scycloalkyl substituted
with 1 or 2 substituents selected from hydroxyl, halo, C,_jalkyl and tri-haloC,_jalkyl;
unsubstituted phenyl; phenyl substituted with 1, 2 or 3 substituents independently
selected from the group consisting of halo, C,.3alkyl, C;jalkoxy, hydroxyC,.;alkyl,
35  trifluoromethyl and trifluoromethoxy; Het®; unsubstituted pyridyl; pyridyl substituted
with 1 or 2 substituents independently selected from C,_alkyl, trihaloC,_;alkyl and
hydroxyC,.zalkyl; or



s XRAXR4 (1 a) In particular, the invention relates to a conpound
according to the general 5fornula (1), or a conmpound of general formula
(la) or (Wbrossispsevi ously defined, wherein R4 i s boundpatr/gpb&o8e0si ti on
of the phenyl or the pyridinyl ring, t3ereby designated as (I'), (la') or
(I'b"), respectively NNNN-NN-N R2/ -R1R2/ N RARAR4 (la')(th"). 10
Particul ar preferred conpounds may be selected fromthe group of:
8-chl oro- 7- (4- phenoxyphenyl)-3-(2,2,2-trifluoroethyl)-1,2,4-triazol o[ 4, 3-a]
pyridi ne; -
?afgg?ro-Squygkgﬁﬁgg&kﬁqﬁthmeT&4-phenoxyphenyl)-1,2,4-tr|azolo[4,3-a]pyr
8-ch|oro-3-cyc|obuty1-7-(4-phenoxyg{%ﬁ%% s1,2,4-triazol o[ 4, 3-a] pyridine; -
8-chl oro-3-(cycl opropyl net hyl ) - 744- {4-fror pholcnyl ) phenyl] -1, 2, 4-
triazol o[ 4, 3-a] pyri di ne;
8- chl or o- 3R opr opyl met hyl ) - 7444 4- (tri f 1 uor omet hyl ) - 1- pi peri di nyl ] -
net hyl ] phemy 1§ selecledfrbimi laaed geh4C3 ;MY C| ghilkigoxy and hydroxyCysalkyl;
8- chl oro-3-(cycl opropyl net hyl ) - 744- (4- nor phol i nyl met hyl ) phenyl ] -1, 2, 4-
triazol o[ 4, 3-a] pyri di ne; -
trans- 4-[ [ 2-ishloo2q- 448- chl or o- 3- (cycl opropyl methyl )-1, 2, 4-tri azol o[ 4, 3-a] py
ridin-7-yl]phenyl]am noFcycl ohexanol ;
Ccis-4-[[2-chl oro-448-chl oro- 3- cl opropyl nethyl)-1,2,4-triazol o[ 4, 3-a] -
pyri di n- 7- ¥ i seleetpd fram Qb agg Q&%&éﬂhwbpr;em RPis hydrogen, C,.;alkyl or [ ]
hMZ-chhgroTAﬂ&ﬂgﬂkgﬁg-3-(cyclopropylnethyl)-1,2,4-triazolo[4,3-a]pyridin7-y
| ] phenyl ] tetrah Q- 2H-pyr.an- 4- am ne; 2010/ 130423PCT/ EP2010/ 002909 17
8- chl or o- 7P852f P&ho-‘%efl{%fm ﬁﬁaa?iﬁ?giﬁzr%ﬁhfﬁoxy] phenyl ]-3-(2, 2, 2-
trifluoroethyl)-1,2,4-triazol o[ 4, 3-a] pyridine; -
8-chloro-744-1(2, 6-d] et - 3- i\di nypoxy] - 3-fl uorophenyl]-3-(2, 2, 2-
trifluor oe%#% 9%,%’2? ! a#%%%‘%%‘ﬁ%@- al pyri di ne;
8-chloro-7[3-chloro-4-[(tetrahydro-2 an- 4- ypoxy] phenyl ] - 3-
(cycl opropyl nethyl )-1,2,4-triazol o] 4, 34] pyri di ne; -
8-ch|oro-7[3-ch|oro-4-[(tetrahydro-ZFLpﬁraﬁbh-ypoxy]phenyl]-3-(2,2,2-
trifl ugsoetihttdin in 2ndlp breiind&PenlichtB-se]deyedi feind©; 1 and 2, provided that m + p > 2;
3-(cycl opropyl met hyl )-743-f | uor o-4-[ (2- et hyl - 4- pyri di nyl ) oxy] phenyl ] - 8-
(trifluoronethyl)-1,2,4-triazol o[ 4, 3-a]pyridine;

R* is selected from hydrogen; halo; and mono-, di- and tri-haloC,_3alkyl; and

X is selected from the group consisting of a covalent bond, C;.;alkanediyl, O, NH, S,
20 SO, SO,, C(OH)(CHj3), CH»-0O, O-CH,, CHF and CF»;

wherein

each Het' is a saturated heterocyclic radical selected from pyrrolidinyl; piperidinyl;
25  piperazinyl; and morpholinyl; each of which may be optionally substituted with 1 or 2
substituents independently selected from the group consisting of C,_¢alkyl, mono-, di-
and tri-haloC,;alkyl, unsubstituted phenyl and phenyl substituted with 1, 2 or 3
substituents independently selected from the group consisting of halo, trifluoromethyl,
and trifluoromethoxy;
30
each Het? is an aromatic heterocyclic radical selected from unsubstituted pyridyl or

pyrimidinyl; and

each Het® is a saturated heterocyclic radical selected from pyrrolidinyl; piperidinyl;
35 piperazinyl; tetrahydropyranyl; and morpholinyl; each of which may be optionally



(cycl opropyl met hyl ) -744-1(2, 6-di net hyl - 3- pyri di nypoxy] - 3-f | uor ophenyl ] -
(trifluoronethyl)-1,2,4-triazol o[ 4, 3-a] pyridine;
[ 2- chl owo-241330429cl opr opyl net hyl ) -8- (tri fl uoronet hyl ) peTAPdet000®ADI| Of 4, 3-
a] pyridin-7-yl]phenyl]tetrahydro-2H pwran- 4- anm ne;
7-[3-chl oro-4- (4-nor phol i nyl ) pheny1] - 3-(cycl opropyl net hyl ) - 8-
(trifluoronethyl)-1,2,4-triazol o[ 4, 3-a] pyridine; -
trans-44[ 2-chl oro- 443- (cycl opropyl net hyl )-8-(trifluoronethyl)-1, 2, 4-
tri azol o[ 4 sGbstipyryd wdlthril- o3 kl]mhﬁnyts]lad\épem]lemlycslemheddimh the group consisting of
ci s-4[ 2- chlor o )
triazolo] 4(8 8}(@3 I?tllog)%y %&f&%éﬂg ahl} lir(s%f)ét tllt‘é? %%lha\fld ph%ngl Stibstituted
trans- 4[ 2- avithot.02 413 t(ltbyttﬂugptsop@d mlly)selpc(qdrfmmabcmmwr)&simg of-halo,
triazol of 4t§ﬂ@dr8¥1‘éﬂf§d Nind 11 RORRMEKY: cycl ohexanol ;
7[ 3-chl or o- 4-[ (t et r alydr o- 2H pyr an- 4- ypoxy] phenyl ] 3-
(cycl op?opyl methyl )-8-(trifluoronmethyl)-1,2,4-triazol o[ 4, 3-a] pyri di ne; -
448- chl or Oaﬁd(Héy;ﬂiaﬂﬁﬁ@wbﬂgtdb)ébﬂtaﬂlc%alﬂséﬂdltﬁé@éloités theadofyr i di n-7-y1] - Ncycl op
ropyl-2-fluoro-benzenam ne; -
2-chl oro-4-[8-chloro-3-(cycl opropyl methyl)-1,2,4-triazol o[ 4, 3-a] pyridin-7-
y1] - N-cycl opr opyh -dneembodinient; the invention relates to compounds of Formula (I) and
cis-4[2-chl o -1 rkf .0ethyl)-1,2,4-triazol o[ 4, 3-a] -
oyridin-7- yﬁ&ﬁgﬁggﬁfw %h fgmgs t%xef'e'bf WHERER
trans-492- chl or o- 448- chI oro 3- (2 2,2-trifluoroethyl)-1,2, 4-triazolo[4, 3-a]-

pyri di n- 7- Q'] pheqpeydd W&hoh}?éﬁﬁ L mono-, di- and tn-haloC1 3a1kyl unsubstituted

gyflhldIO:Ig " ph %};c?(;a[llg)ﬁ hery 7cycl(?all[()}%“ di rD()lsl>1tutc;[dhyl I3 w1t’h %nr}{a oC(?ll 32 gfll 3-4-

4- [ (8- chl or o- (EpRohkIN)T; 4alkyl; az ol-({, 34,3~ eirplyydrelibendy| fiOmeloRytdpinie)dethyB-

t et rahydro- 1, ﬁ?le (iglagﬁo qﬁyl

trans- 44| 2- chli 61 3-(2,2,2-trifluoroethyl)-1,2,4-triazol o 4, 3-*
WO 20105 13@&2535&&@13@@:110%@:29@93 a® tpipalo@isellryly | i phenyl | ami no] - cycl ohexanol ;
N42-chl or OER‘V@ sEl'&kt‘é& Yrom (r&dr’org% tﬁﬂsiltﬁﬁ{xﬁﬁtd}%}cﬂan%yl‘lﬁ} rEAAdRN AuBstithiedr i di n

7-yliphenylitetra r o-
2- chl or o- N cy&Yibh Fd’ﬁyzlSMERPBSF&%F%?PWE@W%X%WIPrqrf@uﬁﬂ%&“lﬂ‘ﬁ“tﬂteﬂ 4-
;[3“ ﬁ|20| 0[3 ?4 h&yyl phany subblitube Wﬁﬂarﬂrflesubstltuents 1ndependently selected from the

chl or o-

d t | 0 h
(cycl opr opyl - é‘f‘*ﬂ/l"f}lggt?‘% otfp¥'ﬁ @[l?ll%/?xﬁi é'g?'ldf?ﬁ d; Salkyt) gﬂyu(’]mmethyl and
8- chl ok2®- 744- (tﬁﬂum‘bhrpthopyr Hdt nuﬂsujolsmmge)i PBaidlyly and- mglryym}bsﬁn(taywmm op@2l net h
| 1,2, 4-t
KI— z:ycl opr op;/ll g‘}* eglflsgl g%)dr% hﬁ?h yi° ecgd( oy LSty I"Slhaiogl ftkyl - and
triazol o[ 4, 3-& e -salkpyl yl] 2 f | uor o- benzenani ne;
8-chl oro-744 1“1 8z &i srany| - 3- pyrl d| nypoxy] 3-fl uorophenyl]-3-

SPRRESERM N seﬁp@#é‘rc}aﬁ e oA b5 Sorint hpe Sy sHigdipl © and N
e
dyh 1gal Py g Its an t € )

(et hoxynet Ay
3- (et hoxynet hyl ) - 743-f1 uor o- 4 [ (2- rret hyI 4- pyridi nyl ) oxy] phenyl ] - 8-

(trifluoronmethyly-i, gmﬁoctl e%?oihg[i:vght@nu)'éut%ﬂ? co]npou?ds of Formula H and

3-
8-
N-

744-1(2, 6- dlnethyl 4- ép or gphenyl et hoxynet hy
(trifl uor osterepghgmical yzﬁomqn& orp§ therpof WhereiA ne:
3-(cychopropyl met hyl ) -7-[4[ (2, 6-di net hyl - 4- pyri di nypoxy] - 3-fl uor ophenyl ] -

8-(trifl uo'i{qqggqucltgd- %‘br%’lﬁétk;f-;% %;%gpﬁ{ r(;i-]oﬁ%i;iﬁlinréﬁi-ylpropyl; tert-butyl;
trifluoromethyl; CF,CHj3; CH,CF3; unsubstituted cyclopropyl; cyclopropyl
substituted with trifluoromethyl; unsubstituted cyclobutyl; cyclopropylmethyl;
cyclobutylmethyl; 1-pyrrolidinylmethyl; 1-piperidinylmethyl; 4-phenyl-
35 piperidinylmethyl; 4-trifluoromethyl-piperidinylmethyl; 4-morpholinylmethyl; and
4-(2,3,4,5-tetrahydro-benzo[f][1,4]oxazepine)methyl;
R? is selected from fluoro, chloro, and CFj;



8-chl oro-744-[ (2, 6-di met hyl1-4-pyridi nypoxy] - 3-f | uor ophenyl ] - 3-
(ethoxynethyl)-1,2,4-triazol o[ 4, 3-a] pyridine; -

8- chl or o-wp2emhizeu28- 4- [ ( 2- met hy1- 4- pyri di nypoxy] phenyl ] P8T(e22810262909
trifluoroethyl)-1,2,4-triazol o[ 4, 3-a]wyridi ne;

8-chl oro-3-(2-cycl opropyl ethyl)-743-fl uoro-4-[ (2-net hyl - 4-
pyrldlnypoxylphenyl] 1,2,4-triazol o[ 4, 3-a] pyri di ne;

744-1(2, 6-di net hy1- 3- pyrldlnypoxy] 3-fl uorophenyl ] - 3- (et hoxynet hyl ) - 8-
met hyl - 1, 2 R4- tsr seie@éd)[frhrﬁ thé rgtbupildmﬁslsﬁng of hydrogen; cyclopropyl; unsubstituted

8- chi or o- 3- (C)é%lgﬂ%&ﬁ) ! Cﬁ@}’e&r S‘Ltféthéd CYRtOPRARYAIS BRGbdi D OpitdriyE-

fl uor ophenyl ]
744- (2, 6-di nmmh}blstlBli?ert@termWIm ol umubpurtstwll | mRrplelingk y nenswpptjtuged

(trifluoronet r
7- p-chl or o- 4- F% ehd;ﬂy% ﬁlpk{%@?p E%éggi(gl‘g%eg% {ggﬂosxu)? ?r%ttuwf w1tl§ Lor2

(trifludronet At Ylfa‘tca-is,t ri azol o[ 4, 3-a] pyri di ne
2010/ 130423?@é&562&ﬂ-ﬂ()191@%@9(9geﬁ9ﬂu&0 and chloro;

I 744- yl di -3 -
e o o el bR p A GAR o BB KL PO 2 e
cis-4[[ 2- chhd%orséé@rev@an;smdnﬁmpyl rret hyl)-8-(trifluoromethyl)- 1 ,2,4-

tri | | | oh ;-
5. ch or o- 5 2 A IEEALS oK) SRR L B Bty IRREREY o) o
quoro;bﬂenyl]- 1 ,2,4-triazolo[4,3-a]pyridine; - 443

- (cycl opropy! Ii?ataHYEﬂib&lﬁ{eNf{Héo'i%ﬁm“)etatés t, dnipouAdP!oF Fdmbula (1) and

-a]l pyridin - 2-f | uor o- :}k | et.hyl ) -bénzenani ne;

4[ 8- chl oros§:r?°€§)E‘Ptﬁ9 Hy o 91("’5‘“}1?’92’ W‘?‘F?lazol 0[4,3 -a]lpyridin-7-yl] -2-
fluoro-N-( 1 -nethylethyl)-benzenam ne; - 2-chloro-4-[8-chloro-3

- (cycl opropyl net.hyl) 4-tri azol -aj pdin-7-

- et hyl et hyb- b erSen arsr?l %tég %lmnb ﬁl}{zéF C%Xfo'bu{yrﬂ, élyc oprop)(lmethyl

- (cycl opr opy! mepl‘reylylpa@n(durrylmleuwl orrmd1yl4)(2 314,5 2¢tahydicaberizo| ][4 ,4oxazepine)-

a] pyridin-7-yll. I‘ll- (1 -nethyl ethyl)-benzenam ne; 743

-chl oro-4-[(,2, 6- di fret hy1- 3- pyrldlnyl)oxy]phenyl] -3 -(cycl opropyl net hyl ) -
8-(trifluo r’fﬁﬁll*l‘9¥90rq3,>2n‘11tr|azolo [4,3 a]pyrldl ne;

7-[3-chl or @44 (s@le@t)é@' ﬁ’@x‘homél WY cofléi R0 X)Y] Sclop ro y1 4-hydroxy-

52l o - 743 SoMPBPOLa eY: %wﬁhﬁ%&a&}ﬂ d.rmglé}%—?aﬁen@ l}ﬂuogﬁl'%%éwg' >
trifl u@doet hylpjperitlin-2-yk-2-rmiednydpyridth-8-yl ajdod,6+dimethyl-pyridin-3-yl;

7] 3-chl or Or?é?%\(%%ﬁy% } E;YJdlalsFV@%bphe”y' ] -3 - (cycl opr opyl nmet hyl ) - 8-

(trifluoro dOtprrldlne
- (cycl opr op mmamcﬁllﬂamﬂybledabym gwly@tgy}hegaofﬂ uor opheny1] - 8-
(trifluoromethyl)- 1 24tr|azolo[4 a]pyrldlne N-[ 443
- (cycl opropyl met hyl ) - 8- (t uoro 2, 4- trlazolo [4
-a] pyridin7-yl] aﬂ@n%lf}%eraerﬁh?%meyt dhe Pptﬂ?rhé%%%a?ﬁlwn J a&sqrﬂmtemnar 0-3
- (cycl gpr opy tiiedthet embodirderts twmaemlRi[lécga‘cla;}rbpyn di n- 7-
yl ] phenyl] - 6- rret hao

Y (&ycr opr opyl methyh ks, B LA EGT The RIRRLO fatby i camesups ascqmipg 8 Moy |
- 8- net hyl -of theothet cnﬂmdirm[nds, IvkegrgiprRdpyradyl substituted with 1 substituent selected
7[ 3-chl orofg}m&hﬁotf Eh th ggy&.i&:llhgﬂflgwy] phenyl ] -3 (cycl opr opyl net hyl ) -

8- et hyl - I'ne; cl opr opy
_(cycl opr opyl metlAy furthguem qdlmeat, ¢ Hyention fg} @tPﬁj %ng}}nds accqrfi%rtepﬂwnyl]

1,2, 43pri Mﬂ{ecl{tﬂer?en@ﬂda}’rhbﬂb NEhereid R (el Dﬂfb@ﬁwltémmﬂh)orznﬁémﬁ&admals
-quoro 4- pyri di.nyl

o bl R e BRRGident, The t‘ﬁreh%'"ﬁﬁ{l?tﬁse b Amiboniids acsprding doranyor o-

1 Zpyrrol i aiftyd gthetdmybiddixhenty) Whergin R\MOpRRL2120423PCT/ EP2010/ 002909

In particular, the invention relates to a compound according to the general
35 formula (Ia) or a compound according to the general formula (Ib), wherein A is CH or

N, respectively, and the rest of the variables are as previously defined



20 (trifluoronethyl)-1,2,4-triazol o[ 4, 3-a] pyridine;

3-(cycl opropyl net hyl )-744-1 (3, 3-di fl uoro-1-pyrrolidinypnet hyl ] phenyl]- 8-
(trifluorwoabtwisp423, 2, 4-tri azol o[ 4, 3-a] pyridine . HCL;, PCT/EP2010/002909
7-P-chl oro-4-[ (2, 6-di net hyl - 3-pyri di m¢poxy] phenyl ] - 3- (et hoxynet hyl ) - 8-

met hyl -1, 2, 4-tri azol o[ 4, 3-a] pyri di ne;

5-[8-chl oro-3-(cycl opropyl nethyl)-1,2,4-triazol o[ 4, 3-a] pyridin-7-y1]-N-(1-

met hyl et hyl ) - 2- pyri di nam ne;
8- chl or o- 3- (cycl opr opyl net hy|)2 7 %\4 mor phol i nylz)- -d“& i dinyl]-1,2,4-
rph linyl)-3- pyrldln I] 8 (trlfluoronethyl)

triazol o[ 4, 3-a] pyri di ne;
3-(cycl opropyl net hyl) - 746- (4-
1,2,4-triazol o[ 4, 3-a] pyri

8- chl or o- 3- (cycl opr opghne hxl) 746- (1- pi pgya djl@i\
triazol o[ 4, 3-a] pyri di neX - “ré R4

3-(cycl opropyl net hyl ) - 746- {%)epl peridi nyl)-3-pyridi nyl ])-8-(tri fl uoronet hyl) -
1,2,4-triazolo[4,3-a]pyrid ; (Ib).

743- chl or o- 4- (nor phol i n-4-yl met hyl ) pheny1] - 3- (cycl opr opyl net hyl ) - 8-
(trifluoronethyl trlazolo43

{ 2- chl or o- 4] 3- (é{}cHaS‘b“r“ y|“FFe1“h‘§?P§‘°% ‘f"?@ftf’u% 8H’EPPH9‘%)*’€&°‘9‘“§] for ths gesrdl 3-

a] pyri db n- Terphulo bz yi la dempoimd pf penérdi formudd ((Ia) or (Ib) as previously defined,

7-(3-chl I I

(1 §| ; fuo?g?}%}%h&#}ﬁﬂ ?szb rfcfr Iwazol 5%3321&1%“&3/ fte 3@{ QPV oﬁﬁ{ﬁf)ly}laglyl ring, hereby
{2-chl or o- dFSgIQQi 1150(60 9 we{lby), IGSBC‘(QVPDTI uoromethyl )[1,2,4]triazolo[ 4,3 -
al pyridin-7-yl] benzyl tNet r ahydr o- 2H pyr 4-amine; 7- NN

-3-pyridinyl]-1,2,4-

{3-chloro-4-[(3, 3- 0 rrolidi rR¥-y &Myl]phen »\R1

(cycl opropyl net hyl) - i3 ( r|fluororrethyl)[1 2,4]triazol of ] pyri di ne;
7-13- chloro4§\ - 1-yl met hyRNp ]-3-(cych t hyl ) - 8-
(trlfluoror%h 1) 4]triaz‘glo - a] pyri disne; )

2-fluoro-4[3»T 3propy| met hylx £rifl uor onetixy ,2,4]triazol o[ 4, 3-

a] pyridin-7-yl] -k [ (6- met hoxypyri dgn- 3- ypnet hyl ] ani I gne; and
2-fluoro-4[3-(cycl opropyl nethyl)-8-(trifluoronmethyl)[1,2,4]triazolo[4,3 -

a] pyridin-7-y1] - NIX 6- net hyl pyri di n-3{da") net hyl Janili ne; (Ib’).

3- Cycl pgr opyl net hyl 743-f1 uor o- 4- (6- met hoxy- pyri di n- 3-yl met hoxy) - pheny1] -
8-trifluoromethylt 24]tr|azolo[43a]pyr|d|ne

3- Cycl opr opyl net !LCllh!:Pfﬁ fermed BQMPQWWWWWJFQW@WHJM Abxy) - pheny1] -
8-trifluoromet h—Y'S"-chlor&ﬂM—ﬁlie’ﬁthﬂ’[eﬁyﬁ ﬁ?} 0% 2itdfl6roeRD-1,2,4-triazolo-

7-(3-chl oro-4- (4 rT]e ﬁDpl perazi n-1-yl enyl) 3-(cycl opr opyI met hyl ) - 8-
(trifluoromethyl 3[?Lp2m Yriazolo[4,3 - a] pyridine; WO

2010/ 130423PCT/ EB2M1dIb BRI pRipyanethy N -Gt shiepok ghreayl)d , 3, ditrizzolaci d addi ti on
salts and sol v ejsgﬁ)gghglgf I n an enbodi nent the conpound of Formula (I) is
selected fromt

t8r ICP: 8 (r) ?OZE ﬁy}‘ I)U@rd»dcﬂo{a( aydlﬁﬁidﬂyl17-(14-phédodyﬁl)ﬁﬂ_ P ng?syl! phariytdlofd;3-2)pIridine;

3- (cycl opropyl ne%h%’ikiro ik 4 6’1136@}'}3'}‘7'%%@9?93@89?}'13‘?1}?9?'5]blx%lf"phenyI ] - 8-
(trifluoronet hytripzdlpp, %alpymimd, o[ 4, 3-a] pyri di ne; -

8-chloro-7-T4[ (: Zny%JU%t-{D{géroﬁ ‘F’Y‘E&h f7'- -E(l; é%ﬂdo%&ﬂpﬁqyf)lbeg’dlﬁ%]z 2-

trifluoroethyl)
3- (cycl opr opy| neethyllphenyll-1, ¢4 wa ]IlYBldWFl di nypoxy] - 3- f | uor ophenyl ] -

8- (trifluoronethglohdro3-(tytk lrﬁ&ﬁ 6iphlinylmethyl)phenyl]-1,2,4-
8-chloro-7[3-chl or(gl 0% %gbgt rogﬁifiyro 2@@%4 I;Iﬁ;l)hogwgmheényy%p enyzz 2, 2-

trifl uoroet hyl)Mfzelo 4, 3-a] pyri di ne;
8-chl oro-744- (2, Mk#ﬁ[t[h}ch}oml-m[ﬂ+dhldi‘e-)8|-((¢yyl))pﬂ)p&1mmhjd)-ﬂtﬁaﬂyﬂdzo&)-

(cycl opropyl - mefy |y bt Ay hbh&fyHaBlido ZeyRloR¥kdddne:
- cis-4-[[2-chloro-4-[8-chloro-3-(cyclopropylmethyl)-1,2,4-triazolo[4,3-a]-
pyridin-7-yl]phenyl]Jamino]-cyclohexanol;

- N-[2-chloro-4-[8-chloro-3-(cyclopropylmethyl)-1,2 4-triazolo[4,3-a]pyridin-
7-yl)phenyl]tetrahydro-2 H-pyran-4-amine;



8-chl oro- 744- ( 2- met hyl - pyri di n- 4-yl oxy) - 3-f | uor o- pheny1] - 3- (cycl opr opyl net h
yl)-1,2,4-triazol o[ 4, 3-a] pyri di ne;

N42- chl orw()%ﬂygmz@ro 3-(cyclopropyl nethyl)-1,2, 4-tri azeco[ebo@oadPys i di n7-y
| ] phenyl ] t et r ahydr o- 2H pyr an- 4- am ne;17

2-chl oro- N-cycl opropyl1-443-(cycl opropyl nethyl )-8-(trifluoromethyl)-1, 2, 4-
triazol o[ 4, 3-a] pyridi n-7-yl] - benzenam ne;

8-chl oro-7[ 3-chl oro-4-[ (2- met hy1l- 4- pyri di nypoxy] phenyl ] - 3-

(et hoxynet hyl ) -1 8Zhibrb+7-BzfiajoH4-R2ahehyli-4Hppeadinyl)oxy]phenyl]-3-(2,2,2-

Zéfhg,f2162d'4”ff—‘p‘¥1£°$°e%’1’3%w &agﬁ%h4§ IL}jlllgﬁrféphenyl] 3- (et hoxyrret hyl ) - 8-

3- (cycl opr opy! re8tehloro-774jt- E(%@ -digsthopBemyyidingl)oyy]- difluprophepyl] 3-(2,2,2-
f1 uorophenyl] - &n@hbfcfe'tﬁi@} PQ&LMMOM% d;&zol o[ 4 3-a] pyrl di ne

8-chl oro- 3- (cycl opr opy 744-[°( 2- eth d|n

f1 uor ophenyl - 1; 8; CMQ‘PW&E’O?%?‘ZP ‘kﬂé‘ft fegr- -pyran )Oxy phen )ﬂ 37
743- chl or o- 4- [(%yayspﬂo@prrmuﬁm,mmﬁomme it 13- 3-

(cycl opropyl net

N4443- (cyci opr opgT%’é‘Fﬂj 3- f%ﬂlu‘%’r'?'f&%%é'hﬁ%ﬁw J& ﬁglf‘ﬁpg‘iﬂlﬁ][’% '; Bin di n7
-yl ] phenyl] - 6- ntertﬂluovqetlﬁzl)ayﬂmtmab[%am@yrwme
3-(cycl opropyl me? Q¥§%0é6?¥ﬂéﬂdl%ﬁg§? @Mr[kfw)ﬁyn%ﬁhﬁﬁ% ny?phenyl] 8-

(trifluoronethyl ridine;
7- (3- chl or o- 4- pitpdveremetinlly ] Bifetmpzglo BL v@ Beopy| net hyl ) - 8-

(trifluoromethyl 3ldyd InRERN R4 43 (BbRAhEEIP oxy]-3-fl henyl
2010/ 130423PCT/ Q;%:H?%ﬂog Zpaﬂdqiﬂsﬂ}e%erg %g())’nne&ﬁyco?}(l)]r nsuog)(lz)l gn):a%jdl tion

salts and sol va E’r‘%\ﬂy?ﬂ Hridams PYRHRS compound of Fornula (1) is
sel ected from t-he-gp-ehlprood-[3-{cyclopropylmethyl)-8-(trifluoromethyl)-1,2,4-triazolo-

ool or o T(3- {1408 S22 TR ey SpmgreL RN -3 (222
3- (cycl opropyl n=et7+{9+c)hlomsl-¢4l-morphohnyl()12herwt]wmydbpmy&maypba&r] phenyl ] - 8-

trifl th I -
Lot oTe A0 o

ridi 3- quoro hen 2,2, 2-
trifl uoroethyl ) traps-4- [1[21" 1?6‘? 6t[ﬁ (SY‘QTEIQPYIH]“}WI) 8- (mﬂuoromet}’/‘yll) 1,2 ’5‘

2-chl oro- N cycl@,@ﬁ@@ym.4j@nﬁwalwpham]amh@y¢9d&egaﬂdlf | uoronet hyl )-1, 2, 4-
triazol o[ 4, 3-a] pyri

8- chl or o- 744- ( 2- ﬁ’éf‘ﬂtﬁr"c}bl??q %1'[2? @(I’IB%’/);]"@thfy Datipramethylyl %371 opr opyl met h

yl)-1,2,4-tri aztmﬂamﬁlé[ﬁ%-a]mlylldndﬂﬂé}phenoxy] -cyclohexanol,

8- chl or o- 7[ 3-chl gr0e 4-b(4141p! {1531%c%zc%{;drp%gﬂé(tﬂ%-ﬁ]—@Hﬁﬂéfljo}neﬁlyl) 1,2,4-

(et hoxynet hyl )-1 f

744-{(2, 6-di net‘hl}@lg[‘b%ﬁimd}lpawlphgn@qymy@gh@%wl} 3- (et hoxymet hyl ) - 8-
net hyl -1, 2, 4- t ri az0l@idto-RldedahydloDEH-pyran-4-yl xy Jphenyl] 3-

7] 3-chl or o- 4- c cIo din

(E:ycl opr opy! m{e§ wp@wm? gﬁﬁ @ﬁéﬁ%'w%t@?)zy 4ftr1?§é1 14o1-R1P3Ti%5 1 i di ne;

? (c%/le opr op%/Ihn:Fmk[glc}ﬂ&é%{oﬁlebfaﬁzﬂrgetﬂypwz ?tmdo)qn?}ﬂbmm}w}]w
trifluorone al.pyridine; and -

7-(3-chl oro- 4- %?Qﬁgpg&?yﬁ'ztiﬁu?rﬁh eﬁgeﬂan}; %Eg;cl opr opyl net hyl ) -

(trifluoromethy )chlll@piﬁ [&-c}dzwl -df( @y chopedpyimitiybetl , 2$ﬁdaz¢ie[4si-e}mvd§b7rer| c

forms, acid addy 'I\PQy ?@n})‘ .es thereof 5 For therapeutic use,
o )

salts of the c oun are those wherein the counterion is

phar naceut i cal chﬁc‘b%@ém‘é“ [ﬁkﬁ%\i@ﬁ (2t triflyprogthyld afrdriazeldd.3adl ch are
non- phar rraceutllg}a{dlyqagth@@ Q;yen,yleﬁd@p find use, for exarrpl e, in the

preparation or purifi cept nd. All
salts, whether 1 aﬁﬁéclﬁﬁ@i%f’f 'B?F@O’é?c%?;bﬁ"gﬁ‘ &éﬁy&-ﬁgrﬁ lﬁﬁ‘gg&ﬁlvm thin
t he arrbl t of thm'rphméeyl]phenmr]tayo}ohexanol The phar naceuti cal | y accept abl e
acid and base addi f{er are
meant o compr | st ThaO RRSLATEERH ISR IARYA. L iRERIGR LB
addi ti on salt fR¥HENGhHi ch the compounds of Forrml a (1) are abI e to form

- 4-[(8-chloro-7-phenyl-1,2,4-triazolo[4,3-a]pyridin-3-yl)methyl]-2,3,4,5-

tetrahydro-1,4-benzoxazepine;

- trans-4-[[2-chloro-4-[8-chloro-3-(2,2,2-trifluoroethyl)-1,2,4-triazolo[4,3-a]-



15 The pharnmaceutically acceptable acid addition salts can conveniently be
obtained by treating the base formw th such appropriate acid. Appropriate
aci ds compoisayi13dbes WO 2010/ 130423PCT/ EP2010/ 002909 23 pexarpé19/,001900r gani c
aci ds such as hydrohalic acids, e.g. #sydrochloric or hydrobrom c acid,

sul furic, nitric, phosphoric and the |ike acids; or organic acids such as,
for exanple, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic
(i.e. ethanedioic), nmalonic, succinic (i.e. butanedioic acid), maleic,
fumaric, mali c,pmmépylmhenylﬂmhmp]-ﬁydblmmaduI foni c, ethanesul fonic,

benzenesul f oni c, t ol uenesul fonic, cyclamec, salicylic m nosal.i cylic,

panoi ¢ and t he 1 II\E -etHprgsd-{ %W&%é?%y%glaf&‘%%ﬂﬂ?yl} 6%& ﬁﬁ’l.[)‘g3 iR eé by

t][egt men]c vmfh alyl]pm@ry@]}%ttamyerobmﬁ@ytm@ahh@free base form The conpounﬁs

on- toxi et a1 L CKdEPRPH D S R B P RIRBRIR AT 24 e

appropri at;a orgmlazcu:loimll-a]pmdgamyt] Himemmmp,propr: ate base sal : hf olr EBI

conprise, for ex S r al kal i ne
p @ERlofo-7 (152 SRS Alists.y IS 8Lkt ool

nmetal salts, g F calciumsalts
and the |ike, s b’t>19pwm’hm§ﬂ§'éhlé4bﬁ@é@10 4%3-glpypd imry, secondary and

tertiary alli phal8-€hl%ﬂ517f[ﬂq,ﬁliﬁétﬁylaﬁrﬂﬁﬁﬁﬂsiy)aﬁﬂﬁ&*o%eﬁm I3e(c g@lbbbd [ ne,
propyl am ne, i sopro flour. butylam ne i soners, di mef hyl am ne,

di et hyl am ne, d'i“é?th ﬁ@l‘)@r%?mfl‘é‘ﬁl ne, diisopropyl ani ne,
di - n-butyl am ne, ]\PWdldﬂrbpiﬁm%B myple,prcfbymethym&s@ﬂﬂumemethylmuml am ne,

triethylamne, tri e rldlne qui nol i ne and

i soqui nol i ne; ttﬁ@z@gﬁzg%fiﬁfyﬁ@m K&ﬁe?ﬁ@io uc Mfe, hydrabam ne salts, and
salts with am no8adhiats- BUCKZ,@sdlnkdwlémnmllwl)(atbefﬂmopheys]]ﬁe and the |ike.
Conversely the §ﬂ{0g(yﬁ,gm§bcpg 4bt‘?ia2618§z€? gg{g,nla%eZO treatment with acid into

the free acid f conprises the solvent addition
forns as wel | as 8tq1i‘é0r§6?| E%Chlﬂ@r‘é'&‘z 6-gimethylt hpyredinyloerdeh Q?ﬁ’]f-’br nula (1) are

able to form ﬁ;e pmﬁmlo[agm]ﬁymﬂé orns are e.g. hydrates,

al cohol at es and eﬁﬁ {?@n%ggﬁﬂfpgpggygtﬂ%@hggﬂi)%ghIngnacCor di ng

el ement, in par't
to Fornmula (1), (edmxpmeﬂfysk) hPJ4-trimpslope3-afmydidireot opi ¢ m xtures of this

el ement, either @a(teh'x %Xth?rf)f’ﬂ ihﬂgral‘f' &Y Iggtﬂg#&% %Br %glg §| ther with

nat ural abundancé of an’i’'so enril eIIed
conpounds of Foﬁimﬂu@rome)hYﬂﬂayZ(f‘oWN%“ ajpyeidiget i ve i sot ope sel ected from

the group of 3H 74 §@l§fﬁeth§22lpyna%§xi ox}?ﬁfﬂuomemyﬂ-ﬂ éﬁbxﬁ.@@l’yl) -§-Br and
828r. Pr ef er abl the r |ve |sg§%@ I S.selected fromthe group of 3H,
"C and 18F. ‘Zgﬂ‘lff’?ﬂ? tE’P?@‘? “?4 Pr epar ati on The

conpounds accord |3r(gyctIOpxbb?ldeﬁnm[Qr[(Z;amngeuhgr-a-lpwdh@l)pkﬂpﬁﬂﬁdrd@hemyl] -

ar t1 oul ar, t he-CTBStHAR A b Pl St REBP ng o t he fol low ng

synt hesi s net hod$-chiordiie[4e2idedintthyb#-Hordmplox]-3-fiwoyopleng1¥-hesi zed in t he
formof racemc 1 .can be separated from one
anot her foll ow ﬁ?m&w Eﬁf&z?@g?bﬁ[@iﬂ%#ﬁ Ores The racem c_ conpounds of
Formula (1) may gé:héfaﬁv7ei3r@601%%(2rméthaJﬂméawb)pﬁg]phpwl -8r@dnferic salt
forns by reacti @muwrd&h}a) §Ql¢ﬂ-ﬁb310?4‘lgl’aqﬁyrﬂlﬁidﬂ Sai d di ast ereoneric salt

forms are subseq ar at ed sel ve or 10
fracti onal crys‘t hﬁ%‘éﬁ'&g %PTPW@C@P{Q:%%WQ"Q!@ ted t her ef r om by
al kali. An al tep)nahnyd}lmyﬁﬂmyl]dfz 4epaurodn[|4r$ga]pmdma,ant| OITEI‘I c forms of the
conmpounds of For ) | 1l Y, ral
stationary phase[;}fu[éjlék dlljljpgt‘ﬁgl !gzmgl]g'pﬂo%ﬁ %ﬁgéﬁga (S{Iﬁ%ﬁgn%@ygrgso be
derived from t eyl @sptiaapledd, étﬁﬂleyrsilm,eochem cally isoneric forms of the
appropriate stas @La@orw@yb@bﬁopyma}smeﬂ[iR@Icyélbﬁroia?r BRHdR)BEFIS-S
st ereospeci fi caﬁ
uorophenyl]-1,2,4-triazolo[4,3-a]pyridine;
- 7-[4-[(2,6-dimethyl-3-pyridinyl)oxy]-3-fluorophenyl]-3-(ethoxymethyl)-8-
(trifluoromethyl)-1,2 4-triazolo[4,3-a]pyridine;

- 7-[3-chloro-4-[(2-methyl-4-pyridinyl)oxy]phenyl]-3-(ethoxymethyl)-8-
(trifluoromethyl)-1,2 4-triazolo[4,3-a]pyridine;



A. Preparation of the final conpounds Experinental procedure 1 20 Fina
conpounds according to Fornula (I), can be prepared by reacting an

i nt er medivsioeonaspezand of Fornula (11) with a conpound ofPCE@PRAA0IINY | )
according to reaction schene (1), a r®action that is perforned in a
suitabl e reaction-inert solvent, such as, for exanple, 1, 4-dioxane or

m xtures of inert solvents such as, for exanple, 1,4- dioxane/DVF, in the
presence of a suitable base, such as, for exanple, aqueous 25 NaHCO3 or

Na2CO3, a Pd- comBHexclopoplinsdth@d)-TH4d62-cycdopropdrpberiding)@B133-4 under t her nal
conditions suc I ; | i . xf.ure at 150 C
under i crowavgﬂ ‘?&P%%ﬁ%gpi' 6@%"%"“2%?%’%@%2 Efg)il(r?ﬁghaqw 1?r&%éact i on scheme
(1), all vari abl eis-tl@-dddrorieB-teycloprapytmethal) Bt (triflweromethyl)-5,2¢hl or o, brono
or iodo. R7 an : VSN AkRR ether to
formfor eXanpﬁgﬁ%ﬂﬁ?%gﬁgﬁﬁﬂgggg@@P&g?ﬁ%gﬂ§%¥E%?Qﬁ*@?ﬁc 2-, ?%g CH2CH2-, or
- C( CH3) 2C( CH3) 2= 8-chigrgrd-{yRloRERRY) etbyl)d#-[i%,eﬂmwrxpw@l)wlﬂ(| 1) (1) W
2010/ 130423PCT/ frid0pRing2009-tAazsispE3-aJfitliale; pr ocedure 2 Final conpounds
according to For l,) _can b ted follow.n r.t rocedures b
cyclizat?on of 1%3@%&%6%@?89@%§Bﬁ%§§? '“E@Pwaﬁfk2@§ﬂﬁﬁhﬁﬁ£ﬂgﬁggéwg§ of 5ya
hal ogenat i ng agdil-fluczb-Na6l -inethydethylpbenzenampteor us (V) oxychl ori de (POCL13)
or trichl oroacet Qniot il e-f i i 1 i - S |l sol vent
such as for exa'ngﬂg'éf?%-gﬁ-éch/%ﬁgﬁ a%tyg-rﬁ%é'g?tl %)gr?ﬁ[?ijil-@pz??ﬂrdﬁégﬁhzﬁder

m crowave i rr adilearpdyr(1-msthydetbyl)tbgpranapend; od of tine that allows the

conpl etion of the_dhea6l4-[@Ichidf-i-0fyRpropRedIN D 4akiadolbRINE[HdIE7 DEt ween

140-200 C. 10 Al natively, final” conpounds of Formula (') can be prepared
by heating the Yli'?\;é@ﬁ’é’ﬁﬁ‘é’k%hl‘}g' g%; Formula (I1V) for a suitable period

of time that allawhldrbel-[REytbrapylméthyh8-(tefadronethyds1 Loi-triaxelopd,® 1 h at a
epmerat e, ool Rl YO0 En MBI RBRIATT, (2 oLl varles are
- 7-[3-chloro-4-[(2,6-dimethyl-3-pyridinyl)oxy]phenyl]-3-(cyclopropylmethyl)-
8-(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridine;
- 7-[3-chloro-4-[(2-cyclopropyl-4-pyridinyl)oxy]phenyl]-3-
(cyclopropylmethyl)-8-(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridine;
- 8-chloro-7-[3-chloro-4-[(2,6-dimethyl-3-pyridinyl)oxy]phenyl]-3-(2,2,2-
trifluoroethyl)-1,2,4-triazolo[4,3-a]pyridine;
- 7-[3-chloro-4-[(2-methyl-4-pyridinyl)oxy]phenyl]-3-(cyclopropylmethyl)-8-
(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridine;
- 3-(cyclopropylmethyl)-7-[4-[(2-ethyl-4-pyridinyl)oxy]-3-fluorophenyl]-8-
(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridine;
- N-[4-[3-(cyclopropylmethyl)-8-(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridin-
7-yl]phenyl]-6-methoxy-3-pyridinemethanamine;
- N-[4-[8-chloro-3-(cyclopropylmethyl)-1,2,4-triazolo[4,3-a]pyridin-7-
yl]phenyl]-6-methoxy-3-pyridinemethanamine;
- 3-(cyclopropylmethyl)-7-[4-[(2,6-dimethyl-3-pyridinyl)oxy]-3-fluorophenyl]-
8-methyl-1,2 4-triazolo[4,3-a]pyridine;
- 7-[3-chloro-4-[(2,6-dimethyl-3-pyridinyl)oxy]phenyl]-3-(cyclopropylmethyl)-
8-methyl-1,2 4-triazolo[4,3-a]pyridine;
- 8-cyclopropyl-3-(cyclopropylmethyl)-7-[4-[(2,6-dimethyl-3-pyridinyl)oxy]-3-
fluorophenyl]-1,2,4-triazolo[4,3-a]pyridine;
- 3-(cyclopropylmethyl)-7-[4-[(3-fluoro-4-pyridinyl)oxy]phenyl]-8-
(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridine;
- 3-(cyclopropylmethyl)-7-[4-[(3,3-difluoro-1-pyrrolidinyl)methyl]phenyl]-8-



R4(1) Experinental procedure 3 Final conpounds according to Fornula (1)
can be prepared by art known procedures in 20 anal ogy to the syntheses
descri bedwbnoiy13x2g. Chem , 1966, 31, 251, or J. Het eroeycler26emons 1970,

7, 1019, by cyclization of internedi atve conpounds of Fornula (V) under
suitable conditions in the presence of a suitable ortho-ester of Formula
(VI), wherein Ris a suitable substituent, |ike for exanple a nethyl group,
according to reaction schenme (3). The reaction can be carried out in a

sui t abl e sol ven(trifluserbmethyl ) R dexanplopt,3-ajyeidine; 25 Typical ly, the m xture
can be stirred for 1 to 48 h at a tenperature between 100-200 C. In

reacti on schene ééyyclamqopvlmqﬂ@ﬂ}-ésl4a[g3Mu%@d-@gmlwupémhﬂ]qhepyll-&

Al :erknati vely, %ﬁﬂ%roﬁﬁwndg-@{ﬁ@b ',m]ﬁy?idﬁy,mujé,a (1) an' be prepﬁr Sd by
ar nown procedyres.in an ay. e 1t hesi eSCri i n Tetrahedron
Letters, 2007, Zgj[gﬁgf’fo%ﬂﬁgg?'%g’ﬁ@lyﬁ' P l?ﬂ}oﬁmpgﬁé'@&%mﬁl@ﬁ?or mul a
(V) w th car boxwmkihyl-b2idaiazbloaBalpywiding;l ) or acid equi val ents such as acid
hal i des of For nul I L oal 1 0 O gAYy, The
reaction can be 2ar écxheddl)?d{c?fﬁl?%og)ygn%tgpgglé%g?ﬁ %gaﬁl(gagn{]p uéclﬁwagl] f]\gl exanpl e
t ri chl or oacet oningthiylethyl}-2pyadinaphessphi ne mi xture in the presence of WO
2010/ 130423PCT/ E ' i TR npl e
1, 2-di chl or oet ha,ﬁ@@é%?@ggg@gﬁ? %2%¢%§4?B@%gﬂy%?@éf 131’?)’(;? 1 to 48
h or under nicr&Radel4-32HyM4ine%n for 20 min. In reaction schene (3), all
variabl es are deBi@gdop®plindtoylyul[a-(¢!morpReianl)-8:pyfiatigiies-Briflublon#ii) 3 (V1)
O Experi men{z@t%r oclegyj{e 4 . .Final conpounds according to Fornmula (I)
wherein R is a Rt €0 a'ﬁlﬂyngf‘nea 4-

(2, 3, 4, 5-t et r ahy 8raldyesPz@fytlopiopd]|mathyb - ffe(l rpperydingH3spyridimyll-1 2s4-pr evi ousl y
defined, 10 "m%ﬁ'&&ogﬁi-ia 'ygidg%und through the Nitrogen atom hereby nanmed
(1-a), can be prepared by~ art known procedures by reaction of internediate
conpound of For mar(syqlpp«ppmlmréhylL—t7a[ﬁc(grmp%irwlbﬁ-ny@ﬁmyﬂ]'r%rﬁ@ﬂnpfqmethyl)-

i nternedi ate cofpaupdz&lb[4nalpirdideX) . The reaction can be carried out in

t he presence of r IdL{de wWL.th a sujtable | vent such a r exanpl e
acetic acid sti?'r[:g'ﬁﬂlg - § émwé“- Eﬁ‘i}bﬂiﬁﬁ%ﬁ%r@&&mhﬂgﬂs%f or a 15
period of tine (thAtoraethys)] Lomirabolof, dla]prrlinecact i on, for exanple 16 h. In

eaction schome. (4. bl Y PLIARGRoBBASN R BB Aufdabror8ct 1 o0

Schene 4 20 Expe¢ i et
a]pyridin-7-yl]benzyl } -4-methylpiperidin-4-ol;

S

- 7-(3-chloro-4-piperazin-1-ylphenyl)-3-(cyclopropylmethyl)-8-
(trifluoromethyl)[1,2,4]triazolo[4,3-a]pyridine;

- N-{2-chloro-4-[3-(cyclopropylmethyl)-8-(trifluoromethyl)[1,2,4]triazolo[4,3-
a]pyridin-7-yl]benzyl }tetrahydro-2 H-pyran-4-amine;

- 7-{3-chloro-4-[(3,3-difluoropyrrolidin-1-yl)methyl]phenyl}-3-
(cyclopropylmethyl)-8-(trifluoromethyl)[ 1,2,4]triazolo[4,3-a]pyridine;

- 7-[3-chloro-4-(piperazin-1-ylmethyl)phenyl]-3-(cyclopropylmethyi)-8-
(trifluoromethyl)[1,2,4]triazolo[4,3-a]pyridine;

- 2-fluoro-4-[3-(cyclopropylmethyl)-8-(trifluoromethyl)[1,2,4]triazolo[4,3-
a]pyridin-7-yl]-N-[(6-methoxypyridin-3-yl)methyl]aniline; and

- 2-fluoro-4-[3-(cyclopropylmethyl)-8-(trifluoromethyl)[ 1,2,4]triazolo[4,3-
a]pyridin-7-yl]-N-[(6-methylpyridin-3-yl)methyl]aniline;
3-Cyclopropylmethyl-7-[3-fluoro-4-(6-methoxy-pyridin-3-ylmethoxy)-phenyl]-
8-trifluoromethyl-[1,2,4]triazolo[4,3-a]pyridine
3-Cyclopropylmethyl-7-[3-fluoro-4-(6-methoxy-pyridin-3-ylmethoxy)-phenyl]-
8-trifluoromethyl-[1,2,4]triazolo[4,3-a]pyridine; and
7-(3-chloro-4-(4"-methyl)piperazin-1-ylphenyl)-3-(cyclopropylmethyl)-8-
(trifluoromethyl)[1,2,4]triazolo[4,3-a]pyridine;



Al ternatively, final conpounds according to Fornmula (1) wherein Rl is a
Heti-Cl _3al kyl or a 4-(2,3,4,5-tetrahydro-benzo[f][1, 4] oxazepi ne) net hyl
substi t uewb 208/B0L81 ousl y defined, wherein Het' is boungciliures@loione
Ni trogen atom hereby named (1-a) camibe prepared by reacting an
internediate of Formula (X) with an internediate of Formula 25 (XI) under
reductive am nation conditions that are known to those skilled in the art.
This is illustrated in reaction scheme (5) wherein all variables are
defined as ahd tHestérebisorhtnic folhe, dcidaddition salt abd splvafes teeehbf. f or exanple, in
the presence of triacetoxy borohydride in a suitable reaction-inert solvent
such as, for exanple, DCE, at a suitable WO 2010/130423PCT/ EP2010/002909
27 tenperatureln aryprhbedih;enaﬂlercomppnwpﬁﬁanwdaa(l) fsoeleated fram theegrpep b6d of
time that allowsgt I ' me 5 5
rS-OfTB g&&%m E(E -hif Xl Eig%hﬁpgoﬁ%ﬁéd@jgs%?%

Experimental pr oce ure I nal ng (1) wherein
R3is a cyclic ﬁf'éhpmh)di'lfzd‘rmlzalo{ $-admyaidineg; s CHO—| hereby narred (I b),

can be prepared b e ﬁ@ﬁ&??ﬂn 1t grﬂ{ﬁ%ﬂl@zﬂfaf ?]

reductive condi ns t g nom& 5}98;’ ski II |n t he art he 10

reaction is il|{3tperomgt ylll) dctriagejo ‘b%é ?B’)e swherein all sub stituents

are defi ne]g afs 18- o“ﬁd)crram -R-[(2)6- dliﬂwxyﬂqugidﬁxéylmmbdlmﬁph&ﬂgl]m? ,2,B- t he ]

presence of, fo ) ride in a suitable solvent such as,
e HRRE L 2PEOb R B

for exanpl e, érfornmed at a suitable
t enper at ur e, typBf(a}’¢19pn09§ﬂm€ttbyljyé‘f[ét[(ﬂ,é-dlm yla3-puridaiyl)exyled-flodraphenylire t hat

allows the co r .are as defined in radical
er% %’fﬁ@ﬁﬁlﬁ%ﬁ? 1 Ze,@?xtlaiz%[bm gw{rl"ijdlﬂe

of 15formula (a tion. I on Schene. 6 Ee“ ment al

procedure 7 20 Igrcr]i%ﬂfoﬂoF?p@tl%’s emlwﬂwlﬂrpwﬂﬂﬂ)slep}wn%ér( 2R3 is a
cyclic éagl cal t@ﬂ‘ﬂut)gz{emy]m Qaq).trﬁa&op Ba]gﬁ@% her e?y named (I - f)i: canI be
repare ar es er of Formul a

E)XI IIo) Wi t hyan i ngéﬁlr%(ﬂ e{ge(sg ‘51}{519{}}%’ #%&xé{??ﬁ Yre-P, nﬁﬁ%ﬁi ing to reaction
?chene (7|). T_rlla(lgyelaptapghmﬁtyl)ae,zmamazdd[ébma]pymdare i nert solvent such as,25
or exanpl e, i can

be sti r?gd for 1 tcgl ‘%Bﬁ“é?%&[‘%‘n%é’gj lit?ure P\Kggﬁﬁoé%%ﬂ' '(Cgk%ﬁ)wg? Fion
scheme (7), al|methyDab?.dgriazdokfed-plpayridme; in Formula (1). R5 and n are as

defined in radicat 20£ 15408 -Bh1079-31(Bydl mid&lyI2i biopi 3- din-
2010/ 130423PCT/ £EP2G 01002600 N s &?m%g VIR PiazQIon S leyridin.

N'- Rl R6My- hal i G&lighenggltstr (nyrq»p; -amine;
- 2- chloro-N-cyclopropyl -4-[3-(cyclopropylmethyl)-8-(trifluoromethyl)-1,2,4-

triazolo[4,3-a]pyridin-7-yl]-benzenamine;

- 8-chloro-7-[3-chloro-4-[(2-methyl-4-pyridinyl)oxy]phenyl]-3-
(ethoxymethyl)-1,2,4-triazolo[4,3-a]pyridine;

- 7-[4-[(2,6-dimethyl-3-pyridinyl)oxy]-3-fluorophenyl]-3-(ethoxymethyl)-8-
methyl-1,2,4-triazolo[4,3-a]pyridine;

- 3-(cyclopropylmethyl)-7-[4-[(2-cyclopropyl-4-pyridinyl)oxy]-3-
fluorophenyl]-8-(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridine;

- 8-chloro-3-(cyclopropylmethyl)-7-[4-[(2-ethyl-4-pyridinyl)oxy]-3-
fluorophenyl]-1,2,4-triazolo[4,3-a]pyridine;

- 7-[3-chloro-4-[(2-cyclopropyl-4-pyridinyl)oxy]phenyl]}-3-
(cyclopropylmethyl)-8-(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridine;

- N-[4-[3-(cyclopropylmethyl)-8-(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridin-
7-yl]phenyl]-6-methoxy-3-pyridinemethanamine;

- 3-(cyclopropylmethyl)-7-[4-[(3-fluoro-4-pyridinyl)oxy]phenyl]-8-
(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridine; and

- 7-(3-chloro-4-piperazin-1-ylphenyl)-3-(cyclopropylmethyl)-8-
(trifluoromethyl)[1,2,4]triazolo[4,3-a]pyridine;



The transformations of different functional groups present in the final 5
conpounds, into other functional groups according to Formula (lI), can be
per f or medwbyofymbdresi s net hods well known to the personpgkidgrb@doonos he art.
For exanpl e, conpounds of Formula (I)22that contain carbamate function in
their structure, could be hydrolysed followi ng art known procedures for a
person skilled in the art to give Final conmpounds of Forrmula (1) containing
an amino. 10 B. Preparation of the internmedi ate conpounds Experi nental
procedur e &nd theisteramidoratic foonppavid additicwsalisragd tsolvetes thdreof( | V) can be
prepared by art known procedures in analogy to the syntheses described in
J. Og. Chem, 1966, 31, 251, or J. 15 HeterocycL Chem, 1970, 7, 1019, by
reaction of i nireamenibedimepbiigsampound Oﬁﬁwmﬂaa(li/iﬁselﬂfltﬁérﬁmith%ﬁbép obndi ti ons
in the presence. @f Wi_ i = o4 | wWherein Ris a
sui t abl e group, f(8 o"rh%eré? %@Lgﬁé’%w%ﬁ%ﬁﬁ?ﬁ%‘@ L)%ggéni\ﬂcl)})r-ﬁ\g%’%eﬁne (8). The
reaction can betriderqediylble. 4-Hagolod.6-a0¥siding; vent such as, for exanpl e,

xyl ene. Typi call Br(cyélSprﬂgylfn\Htl@yly-afBbtﬁlo%-h_r[(Edméthﬂ—ﬂpjirﬁiiﬂjﬂ)&y%he@yl]-8-

t enperature bet n 100- %Ok?d’ 0Ol CEI o.ﬁ.sgherre (8), all variables are
defined as in F@gﬁ’ﬁ?rﬁm(ep)x “REEe ‘?]l(’[fg?'ﬂ,pyﬂ H¥ cornpounds according to
Fornmula (1V) can 8khlqoehpi-K2,obdimmttylBrpmwidiml ey itdrfbmropheaglilo@2,20 t he
synt hesi s descrmgrdeﬁ}%f;g‘?’q{g%%{&g&%ﬁpyﬂdt 07, 48, 2237-2240 by reaction

of internedi ate conpou >car boxylic acids 25 of Fornul a

(VI1) or acid eqydishigrenY-sydapiepak4-43i(eycienroridmetryDebrftrflugramathyl)-124-af f or d

final conmpoundsy@bol6Rs, S0l ridind-yl[lb&zeRakinkon can be carried out using a
hal ogenati ng agent suc? f

as_for exanp|.e

trichl or oacet oni $-Fhloge- ?[f‘r‘ﬂ'éﬂ?}hbﬁ@ggﬁﬁ"ﬁ@dﬂ’fx}t%ﬂ@oﬁoﬁl’l}eﬂ@l]T}r‘@ggﬁe’é’p&'

sui t abl e sol venmethyDhl ,28-tHiarolepddvp]psriding; di chl or oet hane and stirred at a

t enper at ure bet wgen, 100~ C for t hour s .\ der,, Rl cr onwave

i rradiation for-\'\gﬁborﬂ%ﬁﬁqaﬁorroé%&#rgﬁ gﬁé’%ﬁtng})gng)ﬁe%}?labl es are defined
as in Fornul a ((efhoxymettpd)i bR H3@u2alP[3r3ERp0iId01e002909 29 Reacti on Schene 8
Experi mental proggdt 9 1k er. nadi o] G QLAl of_mul a
can be prepared gg;{g;gﬁugg ggtzﬁ{ﬁg%@ﬁggg@igg%ﬁ%}f%g@%@ggﬁgyg%V) W '5?1/)
hydr azi ne accor@ethyl-i 3-4-ttazolodh3admaingo) | a reaction that is performed in

a suitable react hgg:dhq@bm-g(glc\yembm qtbyminyﬁ)@&ﬁﬂma@gq].g, et hanol or THF
under thermal conditions s as,..for exa .. heat.i the reaction m xture
@.6 IOE} ORp E’é?tHﬁS'ér' @QBWOWF‘Q@P Ja? 146tﬁ’a17‘?};)f14%baihyﬁ‘d8’re; 1:)c | ass |X c ;I

for exanple at
t her mal heati ng- dt(cpdlofioppimetbylh7-[4H (3-Bacto-r4pysdinghexy]phenyd)-8- vari abl es are

defined as in Fgr 3 h i | : or iodo. Reaction
Schem o H hal ROy R B i aflotofs, S linc? bR
- 7-(3-chloro-4-piperazin-1-ylphenyl)-3-(cyclopropylmethyl)-8-
(trifluvoromethyl)[1,2,4]triazolo[4,3-a]pyridine;

and the stereoisomeric forms, acid addition salts and solvates thereof.

For therapeutic use, salts of the compounds of formula (I) are those wherein the
counterion is pharmaceutically acceptable. However, salts of acids and bases which are
non-pharmaceutically acceptable may also find use, for example, in the preparation or
purification of a pharmaceutically acceptable compound. All salts, whether

10  pharmaceutically acceptable or not, are included within the ambit of the present

invention.

The pharmaceutically acceptable acid and base addition salts as mentioned
hereinabove or hereinafter are meant to comprise the therapeutically active non-toxic
acid and base addition salt forms which the compounds of Formula (I) are able to form.

15 The pharmaceutically acceptable acid addition salts can conveniently be obtained by
treating the base form with such appropriate acid. Appropriate acids comprise, for



X  R4(XIV)R3(V) 15Experinental procedure 10 |Internedi ate conpounds of
Formula (XIV) can be prepared by reacting an internedi ate conpound of
Formul a (w@)20wiitzt28 conpound of Fornula (111) accordi ngpte/pre@oiod®o schene
(10). Al variables are defined as im3Forrmula (I); halo is chloro, brono or
lodo and R7 and R8 are as defined in Experinmental procedure 1. 20Reacti on
Schene 10 R3 ACR7 sX-j) )- O RB N(II'I)RBA "X---c_ \( \ N_). W

2010/ 130423PCT/ EP2010/ 002909 30 Experinental procedure 11 Internedi ate
conmpounds ak&mplé] ingrganicrridssueh éé P@drcmhclmld@r egaln}eﬂodﬂﬂom or }kyabumopﬁ@c edur es

In anal o {. Syn hes 251, or |
I—|eterocygl>/| (a %ﬂ@ cy 1&1@(;’@ gs/pq]% gﬁbx)ﬂ%eyacchszg’?orgn g?dldﬁts rredl ate conpound
of 5 For rmleaax(lpﬁ}e anetierprepanoid hydmayatietic oastid, pymvec:, pxelsfeh@eetbanwiuw) tabl e
ort ho- est e'}na%mg%whi% (( %llb)utM§f0% £hf1§f nia?en@W A Orﬁh'rﬁ Gy table

group, for exanp éﬁ@g oformate (Vl-a),
accor di hg Wtha@asﬂqu sthaperalionic) benmees'ubfaelﬁ E‘ﬁ(’léﬁﬁf’sbléo@ﬁ»r%l@ﬁnﬁut neat or

in a suitabig ﬁelplsmino% lidSparh6it aﬁ&ﬁ{mh@,aomél €Bﬁver§-éljah&ia|séll’forhﬁ%aﬂb¥t ure
can be stlrre % h,at atﬁﬁgr@’é{é gh 3 200 C. 10In
reaction s&ﬂ%‘f?geg i’)treaﬁ’i‘?nt\)‘ém ALTRPLO infa ‘f A5€0PMl a (1). Reaction
Schene 11 RA(V)R4A(1 X) Experinental procedure 12 15 Internedi ate
conpounds of ForlimlcampiiindsceiFomaular (Epameaining an @exdidc prgtarmanalso bedi at e

Cuch as. o RREH e el R %%%Eﬁ%‘%fﬂls“‘%‘}?”?&%% Gy tﬁ%&&‘%‘”@? om 1 oom.

t enper & ur @pmr@pmaﬁ@ oggapigiend @pwgmweq Aeprapriatedaas frmg se@priss. deowav e

| rradi ati ogxarhfle, ﬁe%mrs@mhxﬁ B, Itpéialﬁah aﬁm@aﬁhmkamielrﬁwm stahgf ecg)rmé Rihiug, of
the reaction, as for exanp in 20react|8 ﬁc lms gﬂll al] variables
are defi neaoggml, ROtEsTI N lga%rpgsmm ‘calcium salts and the like s with organic bases, e.g.

primary, secondary and tertiary aliphatic and aromatic amines such as methylamine,
ethylamine, propylamine, isopropylamine, the four butylamine isomers,

15 dimethylamine, diethylamine, diethanolamine, dipropylamine, diisopropylamine,
di-n-butylamine, pyrrolidine, piperidine, morpholine, trimethylamine, triethylamine,
tripropylamine, quinuclidine, pyridine, quinoline and isoquinoline; the benzathine,
N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such as, for
example, arginine, lysine and the like. Conversely the salt form can be converted by

20 treatment with acid into the free acid form.

The term solvate comprises the solvent addition forms as well as the salts
thereof, which the compounds of formula (I) are able to form. Examples of such
solvent addition forms are e.g. hydrates, alcoholates and the like.

25 In the framework of this application, an element, in particular when mentioned in
relation to a compound according to Formula (I), comprises all isotopes and isotopic
mixtures of this element, either naturally occurring or synthetically produced, either
with natural abundance or in an isotopically enriched form. Radiolabelled compounds
of Formula (I) may comprise a radioactive isotope selected from the group of *H, ''c,

30 18F, 122q 1231 1251 11y T5g, 76y 7'Rr and ¥Br. Preferably, the radioactive isotope is
selected from the group of *H, ''C and "*F.



Reaction Schene 12 R2 "Vilsneier-Haack"R3A N "-+-/ R4H (I X)(Xl)
Experinental procedure 13 25 Internedi ate conpounds according to Fornul a
(I'1) can we 2proeises28d fol l owi ng art known procedures by egtiEPzamioo2yoof

i nternmedi ate conpound of Formula (XVI® in the presence of a hal ogenating
agent such as for exanple phosphorus (V) oxychloride (POC13) in a suitable
sol vent such as for exanple 1,2-dichloroethane, stirred under m crowave
irradiation, for a suitable period of tine that allows the conpl etion of
the 30 rea®reparation for exanple 5 mn at a tenperature between 140-200 C

I reaction VO RQ10L430483RCT BEROONAORANRGH cad QISR ) Bl VBY b es

are defined as in oro t|on
Schene 13 sugceysion §f B@psrﬁ:wbmfawhq@hoeémgwe to 4he akilled mersone ly partisularnthéi at e

conpounds @pm Egﬁﬁﬂélcﬁn% epafdll RLoM rtﬁ@'fcfllb%ﬁ)ﬁ"b;&@a&iémléﬂﬁ@&@ procedures by
cyclization of Internediate orrpou of Formul a under heating for a
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the corresponding diastereomeric salt forms by reaction with a suitable chiral acid.

Said diastereomeric salt forms are subsequently separated, for example, by selective or

10  fractional crystallization and the enantiomers are liberated therefrom by alkali. An
alternative manner of separating the enantiomeric forms of the compounds of Formula

(D) involves liquid chromatography using a chiral stationary phase. Said pure
stereochemically isomeric forms may also be derived from the corresponding pure
stereochemically isomeric forms of the appropriate starting materials, provided that the

15 reaction occurs stereospecifically.

A. Preparation of the final compounds

Experimental procedure 1

20  Final compounds according to Formula (I), can be prepared by reacting an intermediate
compound of Formula (II) with a compound of Formula (III) according to reaction
scheme (1), a reaction that is performed in a suitable reaction-inert solvent, such as, for
example, 1,4-dioxane or mixtures of inert solvents such as, for example, 1,4-
dioxane/DMF, in the presence of a suitable base, such as, for example, aqueous

25 NaHCO; or Na,CO;, a Pd-complex catalyst such as, for example, Pd(PPh;)4 under
thermal conditions such as, for example, heating the reaction mixture at 150 °C under
microwave irradiation, for example for 10 min. In reaction scheme (1), all variables are
defined as in Formula (I) and halo is chloro, bromo or iodo. R7 and R® may be
hydrogen or alkyl, or may be taken together to form for example a bivalent radical of

30 formula —CH,CH»-, -CH,CH,CH,-, or -C(CH3),C(CH3),-.

Reaction Scheme 1
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NARL heating R2 I|H N 15 Experinental procedure 15 Internedi ate conpounds
according to Formula (XVlI) can be prepared by art known procedures by
reacti on wb 20mBo4¥di at e conpound of Forrmula (XVII1) w porapeeiohaeddges of
Formula (VII1). The reaction can be carried out using an inert-solvent such
as for exanple DCMin presence of a base such as for exanple TEA, for
exanple at room 20 tenperature for a suitable period of tine that allows
conpletion of the reaction, for exanple 20 min. In reaction schene (15),

all variables are defined as in Forrmula (I). (XVITT)(XVI) 25
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reacti &®-inert solvent, such as, for exanple, ethanol, THF or 1, 4-di oxane
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reaction scheme (2), all variables are defined as in Formula (I).

15 Reaction Scheme 2
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Experimental procedure 3

Final compounds according to Formula (I) can be prepared by art known procedures in
20  analogy to the syntheses described in J. Org. Chem., 1966, 31, 251, or J. Heterocycl.
Chem., 1970, 7, 1019, by cyclization of intermediate compounds of Formula (V) under
suitable conditions in the presence of a suitable ortho-ester of Formula (VI), wherein R
is a suitable substituent, like for example a methyl group, according to reaction scheme
(3). The reaction can be carried out in a suitable solvent such as, for example, xylene.
25  Typically, the mixture can be stirred for 1 to 48 h at a temperature between 100-200 °C.

In reaction scheme (3), all variables are defined as in Formula (I).

Alternatively, final compounds according to Formula (I) can be prepared by art known
procedures in analogy to the synthesis described in Tetrahedron Letters, 2007, 48, 2237
30 by reaction of intermediate compound of Formula (V) with carboxylic acids of Formula
(VII) or acid equivalents such as acid halides of Formula (VIII) to afford final
compounds of Formula (I). The reaction can be carried out using a halogenating agent
such as for example trichloroacetonitrile-triphenylphosphine mixture in the presence of



(XV) (XI'X) 20 Experimental procedure 18 |Internedi ate conpounds according to
Formula (XVII1) can be prepared by reacting an internedi ate conpound of
Formul a (w&)20w/izt2B8ydr azi ne according to reaction schempct&Prorodotoeact i on
that is performed in a suitable reactigon-inert solvent, such as, for

exanpl e, ethanol, THF or 1, 4-di oxane under thermal conditions such as, for
exanpl e, 25 heating the reaction m xture for exanple at 160 C under

m crowave irradiation for 30 mnutes or classical thermal heating at 70 C
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Formul a (XV) wth benzyl alcohol aggRk ggneme:geactl on schene (19), a
reaction that is performed in a sgpiTé R, T ®ACTT on-inert sol vent, such as,
for exanple, N, N-dinethylformam de in t e presence of a suitable base, such
as for exanpl e sodium hydride at rogﬁtenperature for a sukd abl =3 period of
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procedure 20 I'nt i a e_gonpounds Forrml a (XV) whgpein R2 is
trifluoronethyl, hgjeby naned (Xvaq Rg? repared by reacting an
i nternedli ate of For rrul a(V?XV) wher et'n d| ne, hereby naned ((RV- b),

wth a suitable trlfluororret hyl ati ng agent, such as for exanple

fl uorosul f%é“ﬁdl fI 82(13‘0@&' c acid nmethyl ester, according to reaction
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standard Mannich conditions with intermediate compound of Formula (X). The

reaction can be carried out in the presence of formaldehyde with a suitable solvent such
as for example acetic acid stirred at a suitable temperature, for example 80 °C for a
15 period of time that allows completion of the reaction, for example 16 h. In reaction
scheme (4), all variables are defined as in Formula (I).
Reaction Scheme 4

o oWl

(1X) (1-a)

20  Experimental procedure 5

Alternatively, final compounds according to Formula (I) wherein R'isa Het'-Cl-galkyl
or a 4-(2,3,4,5-tetrahydro-benzo[f][1,4Joxazepine)methyl substituent as previously
defined, wherein Het' is bound through the Nitrogen atom, hereby named (I-a) can be
prepared by reacting an intermediate of Formula (X) with an intermediate of Formula
25  (XI) under reductive amination conditions that are known to those skilled in the art.
This is illustrated in reaction scheme (5) wherein all variables are defined as in Formula
(). The reaction may be performed, for example, in the presence of triacetoxy
borohydride in a suitable reaction-inert solvent such as, for example, DCE, at a suitable



F F 1.- halohal o (XV-b)(XV-a) WD 2010/ 130423PCT/ EP2010/ 002909 34
Experinental procedure 21 Internedi ate conpounds of Formula (XV) wherein
R2 is iodvoeoidngoeby named (XV-b), can be prepared by reagirphéiodn2909

i nt ernedi ate conmpound of Formula (XXId7 with a strong 5 base such as, for
exanple, n-butyllithium and further treatnment wth an iodinating agent
such as, for exanple, iodine. This reaction is perfornmed in a suitable
reaction-inert solvent such as, for exanple, THF at | ow tenperature such as
f or exanpl eemp&atird, oypieallyeatirocmaémpenaturs,fat a shitablespdrivel afaime état alboved thehe

reaction a%ak(ﬁgei%ﬁg)g’%e regctgmhl n reaction scheme (21), halo may be chloro,

bronmo or 1on eme 21 hal ohal o (OO (XV-b) Experi nent al
procedure 22 |Internediate conpourldeaction Behemg s (111) can be prepared by
art known procedures by 15 reacting ap—m™aternediate of Fornmula (XXI1) with

a suitable boron sour cezsuch as, forygXeymple, bis(pi nagol at o)d| boron in the
presence of a aI | adi uff ca Na-l st such as, for exanpl e
- bi s(di phenyﬁgho p cenepal | gxy ur‘r(l R)” sol vent
such as, for e Nln 'pr-e'sence'ofxa c % for
exanpl e, potassiu at jqoderately high ten‘ier at ure such a
exanple, 110 20 C ftor as, (Xor exanple, 16 h. Addi ti onal | gsa) conpounds
of Formula (I11) can be prepared by art known procedures of netal-hal ogen
exchangé and subsequent reaction with an appropriate boron source from
conpounds (ﬁ‘ Eor | If;\ Ig6 Thus, for exanple, reaction of an internedi ate
conpound o th an organolithi um conpound such as, 25 for
exanpl e, n-Hmal gbmpphndsmacaerdingntodioramid f) wbwetreRpisraaeystie radied] ofgornfwa (2)
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ula e reaction can be carried out e presence of, for example, sodium
borohydride in a suitable solvent such as, for example, methanol. The reaction may be
performed at a suitable temperature, typically room temperature, for a suitable period
of time that allows the completion of the reaction. R® and n are as defined in radical of

15  formula (a) in the R? definition.
Reaction Scheme 6

Reductive amination R 72
A
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(Xn) R* (1-b)

Experimental procedure 7

20  Final compounds according to Formula (I), wherein R? is a cyclic radical of formula (a)
and Z is CR°OH, hereby named (I-c), can be prepared by art known procedures by
reacting an intermediate of Formula (XII) with an intermediate compound of Formula
(XIII) according to reaction scheme (7). The reaction can be carried out in an inert
solvent such as, for example, THF, diethyl ether or dioxane. Typically, the mixture can

25  be stirred for 1 to 48 h at a temperature between 0-100 °C. In reaction scheme (7), all
variables are defined as in Formula (I). R’ and n are as defined in radical of formula (a)
in the R? definition.
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10

B. Preparation of the intermediate compounds

Experimental procedure 8

Intermediate compounds according to Formula (IV) can be prepared by art known
procedures in analogy to the syntheses described in J. Org. Chem., 1966, 31, 251, or J.
15  Heterocycl. Chem., 1970, 7, 1019, by reaction of intermediate compounds of Formula
(V) under suitable conditions in the presence of a suitable ortho-ester of Formula (VI)
wherein R is a suitable group, for example methyl, according to reaction scheme (8).
The reaction can be carried out in a suitable solvent such as, for example, xylene.
Typically, the mixture can be stirred for 1 to 48 h at a temperature between 100-200 °C.

20  Inreaction scheme (8), all variables are defined as in Formula (I).

Alternatively, final compounds according to Formula (IV) can be prepared by art
known procedures in analogy to the synthesis described in Tetrahedron Lett., 2007, 48,
2237-2240 by reaction of intermediate compound of Formula (V) with carboxylic acids
25  of Formula (VII) or acid equivalents such as acid halides of Formula (VIII) to afford
final compounds of Formula (IV). The reaction can be carried out using a halogenating
agent such as for example trichloroacetonitrile-triphenylphosphine mixture in the
presence of suitable solvent such as for example 1,2-dichloroethane and stirred at a
temperature between 100-200 °C for 1 to 48 hours or under microwave irradiation for

30 20 min. In reaction scheme (8), all variables are defined as in Formula (I).



10 Experinental procedure 26 Internedi ate conpounds of Fornula (XXVI) can
be prepared by art known procedures by reacting an internedi ate of Fornula
(XXVI'1) wohos/se28abl e i nternmedi ate of Forrmula (XXVI I | PCTiER2010@090€SENCE
of a suitable base such as, for exanpl¥e, Cs2C33 in 15 an inert solvent such
as, for exanple, tetrahydrofuran, heating at an appropriate tenperature and
for a suitable period of tinme that allows the conpletion of the reaction,

ei ther under traditional heating or under mcrowave irradiation. In
reaction schene (26), all variabl cReagtien §elismme8l as in Forrmula (1); and X is
0, NH S, SO SO, C(OH)(CH3), CJ-|2R®—CQ3F6!;I2 (VILH2- NH, HN- CH2, CHF or CF2.
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28 OQ'}’é]Q? cbsm:qg,qhﬂ:mal heating at 90 °C for 16 h. In reaction scheme all variables are

defined as in Formula (I) and halo is chloro, bromo or iodo.

Reaction Scheme 9

halo
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15 Experimental procedure 10

Intermediate compounds of Formula (XIV) can be prepared by reacting an intermediate
compound of Formula (XV) with a compound of Formula (III) according to reaction
scheme (10). All variables are defined as in Formula (I); halo is chloro, bromo or iodo
and R” and R® are as defined in Experimental procedure 1.

20 Reaction Scheme 10
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Experimental procedure 12

15 Intermediate compounds of Formula (XI) can be prepared by reacting an intermediate
compound of Formula (IX) under standard Vilsmeier-Haack reaction conditions such
as, for example, DMF and phosphorus (V) oxychloride (POCI3) from room temperature
to 140 °C under classical thermal heating or under microwave irradiation, for a suitable
period of time that allows the completion of the reaction, as for example 1 h. In

20  reaction scheme (12), all variables are defined as in Formula (I).

Reaction Scheme 12
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Experimental procedure 13

25 Intermediate compounds according to Formula (II) can be prepared following art
known procedures by cyclization of intermediate compound of Formula (XVI) in the
presence of a halogenating agent such as for example phosphorus (V) oxychloride
(POCl3) in a suitable solvent such as for example 1,2-dichloroethane, stirred under
microwave irradiation, for a suitable period of time that allows the completion of the

30 reaction, as for example 5 min at a temperature between 140-200 °C. In reaction



15 The starting materials according to Fornulae (VI), (VIl), (VIIl),
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conpounds 3P°‘t"ﬂlp§&?e %yoqycp%%t}oga@%n{q@e% IR cﬂ%sFé’mﬁ*ﬁqeRéE%ﬁgBﬁ%s
provi ded i heititigsfor awaitablepesing oe’xms:tlﬂdalﬂmvh&mecohﬁ;ﬂeﬂoreéﬁ ﬁetreﬁﬁhoﬂﬁyﬁﬁ by
viriueiof LORROAR LY (GubASEEATEIAR [AERRNSE 9 UGN QHBECP AT St ©

glutana agoni s anC|ng response of °eCe
As used hewefighles dre debned astindiormulat(T) and Haht isretibuo thyomefogiodeo al | processes,

wherein there may be a slow ng, i Rg&JAILBSe 187 €StiNng, or stopping of the

progression of a diseaseg,but do s not necessarily indigcaje a total
elimnation of all s npt ms HHe thehepm@sent i R¥ent |/o,(rj1>@| ates to a
conpound according fe oneric forns
t hereof and the pharna eut cal acceptable acid ort@%égjaddltlon salts and
t he sol vates thereof, se as a nedicament. halo i nvention al so

relates to the use of a compoundX¥dcordi ng to the gener8) Fornula(l), the
stereoi sonmeric fornms thereof and the pharnaceutically acceptable acid or
base s %ts nd.t he Folva es.thereof, or a pharmaceutical conposition
accor di g ;%pewgggg4mgggﬁgeg§ for the manufacture of a nedi canent. The
present i nimatmatatelcempoehds aescording to cﬁmpnullac()ﬁﬂ) avad i begprieparedh ebygam dnawn

For mul a (')proctegﬁre%grré‘a%hﬁxgg?gﬂt&rﬁe‘aﬁ c&rﬂ he sgﬁ"vat W&?ﬁer@gg il fidt &éé

accept abl e“aci Ion sa or
phar maceut iof ZormulggydI.i Bie eractenicry b@ @altrwé qub sHIg] asninkgrsolieat such aﬁefor

treat nent QkaRpRVSOM ﬂﬂpféfsencbrbfpéiﬁﬁée%bﬁhs:f& ELBHIETHA, Gbr cRahiPRUt oG I N 2
mammal , i ncl udi ng a_human h% %nent or Rreventl n of mﬂﬁ iS a fected
or facPPi ¢ SRRFTre fr mauiiabipRemod of Pt that ellews SpmBletion;af b deackiSer

M3 uR2, i nepanple@lmin. fohttioreschbme$t B alt varubldsadre defitddessén Formula (I)The
present invention also rel ates toR%Qﬁmn Chmneq conpound according to the
general Formula (1), the stereois her eof and the
pharmaceutically 30 acceptapl e acid o pape addition salts and the sol vates

thereof, or a pharmacd® i caN—dNhpogj accordimg to thea nventipn for the
nanufacture of a nedica for the treatnent

Yf”“ P A
particul ar trgatgento a Rondition in a fha 1 the
treatment or @-- ion which is affected or facilitlate by H he

neur onodul at oky=2f f ect of al*\g teric nodulators of ndu Rgﬁrti cul ar
positive 35allosteric nndulé s thereof. The present $&htion al so
relates to a conpound according to the general Formula (1), the

st er eobh§oNgbherih ekt ,%g§ﬁ§956and the pharmaceutically acceptable acid WO
2010/130423PRTTEP2%§%TUUZE§$‘ 0 or base addition salts and the sol vates

t hereof , omntarmgdistecemporeds according te Fermula dSVdDnern: ks preeased\ynstt KROVBr use
in the treptdtediires by e¥RAibh Of intafikddifNe abmPunds BT RodhulRr(XIXJ watH 4vid Biliddse
ri sk of various neurol ogical and psychiatric disorders associated with

gl utamat e dysfunction in a mammal, including a human, the treatnent or
preventi on of




5which is affected or facilitated by the neuronodul atory effect of positive
allosteric nodul ators of m3d uR2. Al so, the present invention rel ates
to the usgoQbioasoepound according to the general For mulpaT(Erre10lob®09

stereoi sonmeric fornms thereof and the ;aharnaceutically acceptable acid or
base addition salts and the sol vates thereof, or a pharmaceutical 10
conposition according to the invention for the manufacture of a nedi canent
for treating, preventing, aneliorating, controlling or reducing the risk of
vari ous neufﬁoﬁghkaa(lVIHmdmxsyeabhai carc beicagiedeng usa@oem' ateetekolwenb sgdhudsafoat e
dysfunction in h nt. o (A n of
which is aFF%‘EPIaaﬁ@M% grqse at eda gasae %uCHaaésufP oot %ﬁ)ﬁr’,ﬁ }édr é’xa{% ggé(gllgtl ve
al | ost eri c terophrhtate fo a)fsulmbllmmnodlsf time that alla\ms aompteltnenrmfdholrg@tlom faand
psychi at 1l ¢ ghsRideh. BPRACHAH Rilatle (oI AT Y 3L 45O Folifla{fSnane Of
nore of the oW n |t|ons or "di'seases: acute neurol ogi ca

psychi af ri halgiis shlegs r@E@HrE§0 for exanple, cerebral deficits subsequent to
cardi ac bypass surgery and grafti R@actfdn'SOhemeq@r ebral ischem a, spinal cord
trauma, head traunmm, perlnaua% hypoxpa, &?rdlac arrest, hypoglycem c
neuronal 20 damage, deneff¥ a (inclu ﬂ dv DS-i ndugeed deneptia), Al zheiner's
di sease, Huntington' R €a, anymet iC Iag%ral scIHros s, ocul ar damage,
retinopathy, cognitive |soFders |d|o atpi ¢ ang”dryg- i§ducRd Par ki nson' s

di sease, muscul ar spa di sorders associ at th scul ar spasticity
i ncluding trenors, epfﬁeps , convul sions, mgrainé (including mgraine
headache), urinary inconti ce, substance 25 tol dX¥Hce, substance

wi t hdrawal (i ncluding substances such as, for exanple, opiates, nicotine,
t obacco praqducts, al coho nzodi azepi nes, cocai ne, sedatives, hypnotics,
etc.), psyggggﬁggmgLﬂ¥%§¥ﬁFigla anxi ety (including generalized anxiety
di sordéd, paemeediate @odpopndmnaccohling $o \Fennuiap(KIIXD ven de poemiecd by meawting an
di sorders

( g:g@&'léh‘ﬂt@%ogxﬁaﬁ&?éf ﬁ&hnqﬁgﬁ{/ ) Wil c}@%ﬂz\{@%%cﬁ% fo re'SEt%[ ke

resi st ant ression mani a) ,
post t raumaf(l®, gt re@stsordﬁlyérlamerformp@;emawamtabém:r@ﬁcgp@rln%a@hva@ |seds as for

E ! nn: t 35 ER&HpRA! eﬂiﬁ&ﬂn?mﬁ 610114%;[0;&516 uBdés th@ﬂ@aﬁ'o%ndiﬁ?ﬂb Q?&fg@él Hor H@hiple,

i ncludi ng,acute and chronic sta ever a i ntractabl e pain

neur opat hi GeFHigh eé?ﬂf“BBé?‘XF‘ﬁr%%‘ﬁa‘{ PlfadtnhoD Lansler aneRputer A aadistion fog 30

di sordess (rmﬂCdrUdas’sg:ahah@ﬁiaEFhSM)ng att Uer?Cl fon Jehi tn trédeyiparsehdrhe i(19), d%s@r der
and conduct ﬁ Qper 13£P }wf HF condlt on or disease is a
central rds s w&@m‘a raer el %’ POnY ﬁ% group of anxiety
disorders, psychotic disorders, pB@&uEmutmﬂndLiorders subst ance-rel at ed
di sorders, eating disorders, phgeod di sorders, nlgralnﬁ ~8Pil epsy or WO
2010/130423PCT/EP2010/0Q%909 41 convulkgiyve dlsorders Nchi | dhood di sorders,
cognitive disorders, neuro gENerabkeH——Heubotoxﬁ? Rd i schem a.
Preferably, the central nerlvo system di sorder is anmxi ety di sorder,
sel ected fromthe group agor aphobi a, gener al i ety disorder (GAD),
m xed anxi ety and 5depressi onxypbsessi ve-conpul sive di sgpger (CCD), panic
di sorder, posttraumatic stress disorder (PTSD), social phobia and ot her
phobi as. Preferably, the central nervous systemdisorder is a
psychoRoc (]Exﬁexﬁﬁientalsmioeedwdmrom the group of schizophrenia, del usi onal

di sorder, ChIZO ffectlve for dlsord

subst ance- MATEEIS Spinpbind? SR0RFl o EOREFLXTM0| ABech 3B by HRissos an
syst em di santgenediate aom@osmhaf memda (;XXdlwthsle{demwacfcprdmg heregetdrpsabeme
obsessi ve- pgpyl Rlalford 8z A9 Bekhovmelh 38" IGHitaY! roelibA Mk sSLBAZ ALUPAL, for

di sor der. Pr ef er.ab H% central nervous sy stem di sorder Is a
cY-

subst ance &suplepethang)si lr éﬂ@@&e d‘iné‘dr'd@im@eqoéé‘tﬁéas SRS, A SaBple, of
al cohobs abuaeamgadheebwuoﬁsmdaﬂeﬁdemm 124tCIFOC Wideh diianoRlave afradifttn for 30

wi t hdr awal deI|r|u ced ghat i or der. het

dependence; Hﬁtﬁﬁé’f Sﬂﬁawp %Z%lﬁgordﬁ%gnibﬁégmbﬁ \g}’gﬁdﬁsawal
ni coti ne ddpBnetkasde, Fonmulat([)rmldvhaﬂmdrchMb,,brompmrdodiaependence and opi oi d

wi t hdr awal . Preferably, the central nervous system di sorder is
an eating disorder selected 20 fromthe group of anorexia nervosa and
bul i m a nervosa. Preferably, the central nervous systemdisorder is a

nood di sorder selected fromthe group of bipolar disorders (I &1I1),
cyclothym c di sorder, depression, dysthym c disorder, najor depressive

di sorder, treatnent resistant depression, bipolar depression, and

subst ance-i nduced nood di sorder. 25Preferably, the central nervous system
di sorder is mgraine. Preferably, the central nervous system di sorder
is epilepsy or a convul sive disorder selected fromthe group of generalized
nonconvuI5|ve epllepsy, generallzed convuIS|ve epllepsy, petit nal status

o, .4 N T T 1 .



Preferably, the central nervous system di sorder is a cognitive disorder

sel ected fromthe group of delirium substance-induced persisting delirium
denent i a,woeomntsp£335 due to HIV di sease, denentia due troThrdéiongion' s

di sease, denentia due to Parkinson's 3i sease, denentia of the Al zheiner's
type, behavioural and psychol ogi cal synptons of denentia, substance-induced
persisting denentia and mld cognitive inpairnment. WO

2010/ 130423PCT/ EP2010/ 002909 42 O the disorders mentioned above, the
treatnent of psychosis, such as s®eactom3chene.18behavi oural and

psychol ogi cal synptons ofgpdenemdid a, maj or depressive di rderH _ 4 eat ment
resi stant depression, bipo depressigp, anxiety, deprée ge?neral i zed
anxi ety di sorder,_post - mary, c sLLess__dLs.order bi pol ary ia, substance
5 abuse and rrixy nd/depression, are @ dar t LU "‘hportance.

O the disorders\nepdti oned above, the treat rrenl ety, schi zophreni a,
m grai ne, depression, and efKKepsy are of particulfar inpdXvidnce. At
present, the fourth edition of the Diagnostic & Statistical Mnual of
Mental Di sorders (DSM I \Q of the Anerican Psychiatric Association provides
a di agnost iExpenmenigl pogeduredd dent i fication of the disorders described

her ei nl stTheme&ﬁ&ﬁate l%tdﬂoaﬂds acéolﬂlﬁngrté B%h%llar@@ﬂ&%nzse ]E’éifaréﬂ be &f@tlhg%F |
nonmencl at ur.es sol o and. cl assi at.j.o or ural ogi cal an
poyehi arr | nGiraieie SMAOSEY pCPHER KV SRty eyt ofdhae! feroshe ot h
medi cal andclsane(it9)f a CeaptlongnImsepeer'Mdelhw syitableereactivaninerinsobilenn sueh as,es to
a conpound Lacco I oi

forms ther efgf gaar’fgélg g?eﬁ%@? cafi?lgn glgec % Feo)fac%"(q? b% éi%é s‘gc rrg_{ Fogn
salts and tekhampls| so)dtuas hydmdeeaifroofrbﬁenmh@turc éaxt arswitablg p@mgﬂ ohamgfthatidlows
di seasgg Nl &&Hﬁ@n&%?ﬂfét}@&&foﬁ such as fEP@xdn'iBi@ th QH r@dcﬁ@n ISl E6 9, ORals

conpound accgqrd ener al For mul tereoi soneric forms

t her eof andefiped ‘ffH&rFt?ﬁ'@Bl?t( d Ral %bsc,cé‘b%raﬂ?r@m&(ﬁrdo% base 20addition salts
and the sol vates thereof, for useReactigncStheig 19ny one of the di seases
menti oned herei nbefore. halo The 1 nvention also rel ares t cha conpound
according to the genetal flormula (1), the stereoisoner orns thereof and
t he pharnaceutically accep | e acid or base 3 dltl@ éal\tﬁs and the
solvates thereof, for the trleatnment or prev in icular 25
treatnment, of any onkal@ e di seases nenti oxed/ herei nbef ore. The
invention also relates to XNg use of a conpound accordi i¥X)t o t he gener al
Formula (1), the stereoisoneric forns thereof and the pharmaceutically
acceptabl e acid or base addition salts and the solvates thereof, for the
manuf adf ur Expenmentaliprosedise 20or the treatnent or prevention of any one of

the di seasaneidtidieeompuBld SMSAmEM \am&arlfﬁs trifluordfetH D\lﬁfBblyQﬂnﬂ:BS o
rel at es (0] use un cCcor e enera e
o erbor sondkVEa} BB mareal Bt tRE Horiafimtate o Frpnag é?é%ﬁ%elaé# iSor
base addi t iiedingdlerebyamain¢d EXVebd)y atithsa sinieabbo tri fliooomethelatag wigant; such af fa

medi cament g(%gl%kfﬁ}?%&%ﬁg@&lgﬂgrcﬁg% id %gld%et}n?le sgérs %ﬁ?dlﬁ% Podfetgkt?w sdﬂ%ﬂlte' oned

her ei nbef ore resent 1 nve adm ni st er ed
to man@fl s (2Qr efhag amgtlonuwan@rﬁmedt He at sletatblﬁemacwn-pmst/énk‘fp@tn sagh asyfane of

the diseas "ciarﬂﬁlé% wgmﬂn&ﬁwb&%&%% thevis?e?e%%fcaQﬂ&@ﬁ@l&é&;ﬁa@&eﬁ{)mg&sﬂ

In view of the u e copmpound here iI's provided a
met hod of HPEEEMHRE \EPRSTHPS et Fh?ﬁrvlgl cqnﬁttma.sm;:}l ﬁiar%rn%xa"%‘?’fb@ﬁ‘?ﬁgthﬁr om
any one g}‘ rédgﬁoﬁlllﬁﬁ&&esfoffemmﬂ@&d Teor & ﬂb@ér%&r@ﬂ&hea}ﬁﬁ}]dt@g fok 43 @werhi ng
in warm bl Qg umans ly one o t he di seases

menti oned K& §f’ﬂﬁ§1‘e’8}e éo}ih%g) h@’??fo %m88ﬁbq?ane the admnistration, i.e.
the sy8benmi c or topical adm nistr &eedimn §oheine28bl y oral adni ni st rati on, of

a therapeutically effective anount c ound of Fornmula (1), a

stereoi sonmeric formthereof ard a pha,\r tl,eal |y acce tlabl e addition salt
or solvate thereof, to warm N°00ded OdnJ__ i ncl udi ng fans. 10Therefore,
the invention also rel ath N2 et hod' fFor the pr eb nd/ or treatnent
of any one of the disease |tent|i oned trereimbetore conpr| sing administering a
t herapeutically effectpay nt of conmpound accorgl the invention to

a patient in need thereof. Lskilled in the art wll cogni ze that a
therapeutically effective a%ﬁr‘f of (oY



15 the PAMs of the present invention is the amount sufficient to nodul ate
the activity of the nd uR2 and that this anmount varies inter alia,

dependi ngwonotonsoi2gpe of di sease, the concentration of tPthe/ErPesmpoYd i N the
t herapeutic fornul ation, and the condi4tion of the patient. Cenerally, an
anount of PAMto be admnistered as a therapeutic agent for treating

di seases in which nodul ation of the nd uR2 is beneficial, such as the 20
di sorders described herein, will be determ ned on a case by case by an
attendi ng physician. Generally, a suitable dose is one that results
in a conce at the treatnent site in the range of 0.5 nM
to 200 I Eﬁgn%bﬁﬁ?g£ﬁéu r??VL nMto 5011M To pbtain these treatnent
concentr at |Imtn3ne®atp apinpaundsrpfienubyf (¥ )ewheremnt Rfis Kedipe,liergbyranpg (XV-b),

adm ni st er LRGE to
about 50 %%SQBO BWI%aEt r%pfgltggn%dﬁ?ér%oynmgﬁgg? d F.gﬁnalgqmlyr%%aﬁﬁﬁ%%
ng/ kg bédy glmh aﬁmfpé erswe r&bbtg}ylilﬂ‘ehma%@t Bhey1treaiment Wb‘gafbbtﬂ dinatingy/ kg
bodyh;/vel ghtagentosuh RE ei;oereab;hysld; HEdTh& DIHik r&cﬂan ngf»&@ox’{r&da%w%m%bfe }aﬁéﬁ% -body
wei g even e prefera ro 0.abo

wei ght mﬂ%ergo e S R R S e e R i

The anount faf a pedodpbtine thetcaliaivanthetconipieiopr eSthatredction ras |fonexeaﬂ11ﬂe rlefler r ed
to here as ¢ ed to achieve a
therapeutlc%#ﬁoggé ecﬁbw?hﬁghﬁg§88§$g§b§g§n5gﬂ“@%se by-case basis, vary
with th8 particul ar conpound, theB@ﬂﬁuﬁuﬁiﬁﬁﬁﬁﬂnlstratlon t he age and
condi tion of the recipient, amf#%he particul ar disord Ioor di sease bei ng

treated. 35A nethod of treat may al so include ladniQi stering the active
i ngredient on a regi nen of bt n one and four int FesNber day. In these
met hods of treatnment the ds according to th ntion are

preferably fornmul ated prloﬁ to adm ssion. As VI?

2010/ 130423PCT/ EP2010/ 002909 4Xidescri bed herei n bel &¥-bksuit abl e
pharmaceutical fornul ations are prepared by known procedures using well
known and readily avall(PIe i ngredients. Because such positive
al | ost er i c Expgumentgl progeduse22> el udi ng conpounds of Formula (1),

enhance t hen&ﬁﬁaﬁﬁtee:oﬁfpoﬁﬁstmérmm () rak Be prdpatedl WNar ttnewh paecetings by t he

present _nmet hods uti.l ndo ous cause posi
B Fost &1 c TSt dndpleTBpSRiG Arool LT B suitehls BOFORBRA ey aF for
enhance t h@xampholbs@ma’tcorhm))sﬂmrbm imdlon petsencei of @ pallmblemscavalgstt dugh ashéor
present in n ext n chi.atric
G or der s Sxanpf], T B Rieh i Bfosb bR @R en b NOHLRIABERIABMIn O e
ef fective apkbygnt sush as, for sé@rnplﬁv@@m s tthee ptesmm’fa@ suitgle gt preh asnfarydi ng
conpounds Qkarﬁﬁren]dbt%sénhﬂl acbﬂatecﬁfmbd@@ﬂe@nhl tté}ngé}afﬁﬁ HiRh AJEH Slamplxamol es
of nd 52 §¢g|st i ncl u e %or exanpl e, LY-379268; DCG1V; LY-3 4740;
LY- 404§ 9; 5204 XA AX APy e?lﬁ 023; LY-181837; LY-389795; LY-446433;
LY-450477; tal aglddigémally, NMohipouids MEJRERIa ((HI} 2ambe- prepasedoby arty kinown
[3.1. O]hexane | +
sul f onyl bi & eﬂfrgs of@%&ﬁﬂ%}légﬁ gﬁ%ha(lg Qaﬁ%gqugnt fle%ftlgn ﬁwth an aparoprlate
f | uor obi cycblooon[ ®urde pmescempounds -of |F®amblax(9¢X1iI); Tuisdfor ex@nplR, Feaction of an
S, 6S- 2- am RgeBaddimer Qm‘bouﬁ’d(gp'l%ﬁﬁﬁlg ESanlwith R @RStiuAl S | sueh 8¢ d;
1S, 2R, 4S, 5S, 6S- 2- am no-6-f
hydr ox% cyfel sfemple, (ﬁ“h‘é&(%‘élmzl %} admeéffrefsbyllotheame@wf suchyps, $or eggmple, —40

, 6S- 2- am nO€3n ahlibkrt SdlventGueh hs forle:&hk;ﬂa argr Zolﬁn@hdcw Bibsyduient Aicton with, 2R, 3

S 5 S, 6S -2-am no-6-fl.uoro-3 - dro i cycl exane- 2
car boxyl i cABj ePRFRriaie horen) S?umgu’f’ f@%ﬂpge ‘%@&Egra&e 1‘&.‘8%‘1?‘88xy| ic
acid; (+)- 3elaaamm(22<)l, alf Vamblrlswcg/dd:fmep&s id Foﬁiuhiw(k)rwdﬂi "eandi R *cane ko dyfinedcinaci d;
1S 2R 5 S, oro-4- oxobicyclo [3

1. O]hexanggfé% 8|ca 8%?%%2 acid; 1 S 2R 4S,5 S ,6S -2-am no-6-fl uoro-4-
hydroxybicyclo [ 3. 1. OThexane- 2, 6- dlcarboxylic aci d;

1S, 2R, 3R, 5S, 6S- 2- am no- 3- 25 fIuorobicycI0[3.1.0]hexane-2,6-dicarboxylic
acid; or 1S, 2R 3S,5S, 6S-2-am no- 6-
fl uor o- 3- hydr oxybi cycl o[ 3. 1. 0] hexane- 2, 6-di car boxylic acid. Mre preferable
nd uR2 agoni sts include LY-379268; DCG IV, LY-354740; LY-404039; LY-544344,
or LY2140023. The compounds of the present invention may be utilized in
conmbi nation with 30 one or nore other drugs in the treatnment, prevention,
control, anelioration, or reduction of risk of diseases or conditions for
whi ch conmpounds of Forrmula (1) or the other drugs may have utility, where
t he conbi nation of the drugs together are safer or nore effective than
ei ther drug al one. 35 Pharmaceutical conpositions The present
|nvent|on also prOV|des conp05|t|ons for preventlng or treatlng dlseases in

e o "



according to Formula (1), the pharnaceutically acceptable salts thereof,
the solvates and the stereochemcally isoneric forns thereof, or any

subgr oup WO 20onmi3042at i on t hereof may be formnul ated into wyamiBPRG10/002909
pharmaceutical forns for adm nistratid3n purposes. As appropriate
conpositions there may be cited all conpositions usually enpl oyed for
15system cally adm ni stering drugs. The pharnmaceuti cal conpositions of
this invention may be prepared by any methods well known in the art of
pharmacy, for exanple, using net h@actiomc$rhamet2Bose descri bed in Gennaro et
al . Rem ngton's Pharnmaceutical Sciences (18th ed., Mack PubORshi ng Conpany,
1990, see especially Parf 8: HEIEar maceuti cal preparation ané 20 their

Manuf acture). To prepake € pharnmaceutical conpositimhsS t\b'Rg i nvention,
a therapeutical | yo£ffegti anount—ef—t-he—parti gy ar und, optionally
insalt form as theac i ngredi ent is conbinedXn i te adm xture
with a pharmaceutically acCeptable carrier or diluent, which carrier or
diluent may take a WKMB) variety of forns depending on tfhg form of
preparation desired for adm nistration. These pharmaceutical 25
conpositions are desirable in unitary dosage formsuitable, in particular,
for oral, Bxped@kental protedure@l3 per cut aneous adm ni stration, by parenteral

i nj ectign gr, ﬂediﬂgﬁéé}%]i?o ds "Of ‘rE‘ ' %%%ﬂ{')@gnst?ae ﬁ°@°§% gﬁs in

oral doSage Form € usua ut'i ¢al nedia
such as, f@(oéﬂﬁﬂiﬁi)ecm&e(ﬂ Clgd, o -NH é{N@HzaCJ;%mI €Farvdn thigeprépared bYl atthe

case of orgholh %b@ed%%pﬁi %A&lﬂgoﬁ fiflerdfodidhof Wﬂ?&lae (XXOVT WARE 'aséu%ﬁle

Syrups, el i xi rs, enmul sj ons and tions; or sol Cal’l’l ers such as, for
exanpl e, s infpaprdiate ofgEemmulg ASXID, dn |tlafemsen%sf .%awf@le tasRispch as, for

di si ntegr akxmﬂplegecsmﬁmamnaeenlal ikert |s61vE1|ilesu@B%§ Rt cRaNpR! ﬁlméthﬂlllf&maﬁﬂ@@m es

and tablets e,of the ease i nlstr ratlonls
oref er 1a, ShAPIERTE PR IR b A JPEEERI b se et S St cE
dosage uni lmlf:mrwwe iimadibti@hhaatiag, foohisditgiiaperseof ireto essuré esmspldbomotthe

enpl oyed r se
ctori | o ot Seto i Yok SAPROTAS), Mvarkhls SR firfled™s b AEHA 1. TpTeh
exanpl e, smayRe eiew, beomp @r 4 cubtild LGyis armytabl@ lﬁmna@@lp M}ﬂe@@ﬂe@b}@n or

sol utions, pfiy exanple, may be prepared in WO 2010/ 130423PCT/ EP2010/ 002909

46 “hii? the carrier conprises sa:ine so%gtiogz gl ucose solution or a

m xture’of saline and gl ucose sol L bl e suspensi ons ma aI so be
prepared in which A fr opri ate |iqui dB ri £, suspeng fits and
the |ike may be enpl oyled. Also iRgl uded ares 55 for%pre ara |ons t hat
are intended thb verted, shortt§ before 5 use, t0 tkqu d%frm
preparations. In the &4nposi t| ons suitable for percutaneous a ni stration,
the carrier optionally conprises penetration enhanci ng agent and/or a
suitabl e wetting &EW . optional (’9"\90rrb| ned with suitable &XIhtives of any
nature in mnor proportions, said additives do not introduce a significant
del eterious effect on the ski n. Said additives nay facilitate the

adni ni st r atixagrimgntahprogeduge 244/ or may be hel pful 10 for preparing the
desired conyddstidnallyScond] es 6ﬁF’Bﬁ§1hlb l(mnraau begréghingdb e he kadwinprycddufds

TS 8 pe ol ifeimGliRt 2mBnehdLot BpRtina BRNNe st PeHmrs etk reaatch. T

phar maceut reagtion sohmmss (A49,nall wanahiest ardalefiged AoimFoémmule {5ehad majnbeaickliorat i on
and uni forgj d‘;rx o 8f ifgsage. Unit dosage formas used herein refers to
physical |y discr et units suitabl e as unitary 15 dosages, each unit

contai ning a predeternined quanti Rgagionsycheme 2ngredi ent cal cul ated to
produce the desired utic effect in association wth Halgui red
phar maceutical car {rjei@’jéxpgrrpl esSBFMEEEHP ARt osage forms| arg tablets

(i ncludi ng scofsd ted tablets), capsules, pills, packets,

waf ers, supposi tor| es, R4nj ect abl e sol utions or suspensions anﬁ the Ii ke
teaspoonf ul s, tabl gi)g@onf ul s, and 20segregated mul ti pl es pbayeof.

Since the corrpound according to the invention are orally adm nistrable
conpouRds, pharmaceutical conpositions conprising aid compounds for oral
adm ni stration are especially advantageous. In order to enhance the
solubility and/or the stability of the conpounds of 25 Formula (1) in
pharmaceutical conpositions, it can be advantageous to enploy a-, 13- or
y-cycl odextrins or their derivatives, in particular hydroxyal kyl
substituted cycl odextrins, e.g. 2-hydroxypropyl-13-cyclodextrin or

sul f obut yl - P-cycl odextrin. Al so co-solvents such as al cohols may i nprove
the solubility and/or the stability of the conpounds according to the
|nvent| on in phar ITB.CEUtI cal corrposi ti ons. 30The exact dosage and frequency

Y -, .




treated subject and/or depending on the evaluation of the physician
prescribing the conpounds of the instant invention. Dependi ng on the
node of awloi2nicsi30eBi on, the pharmaceuti cal conposition wcirlere@npoiose from
0.05 to 99 % by weight, preferably frsm0.1 to 70 % by weight, nore 5
preferably from0.1 to 50 % by weight of the active ingredient, and, from1
to 99.95 % by weight, preferably from30 to 99.9 % by weight, nore
preferably from50 to 99.9 % by wei ght of a pharmaceutically acceptable
carrier, alBxppsmestal proesdubelfig based on the total weight of the

conposition, l.re tione LAV I t

Sl i Sl
i nvention 1 se in
the treat Lon, @&%' i i i of
di seases g‘rwghgn [ ??ﬁéét%rbﬁﬂ?%ﬁ%g oun%%g’ggfdcg%? ﬁﬁ{agﬂ%ﬁwgééé?ﬁgéno{#h@?
drugs ndy mawef tinflD; ehjonde dibydraterasea rrducie aggaty Iy reashpd Sehamm (353 Xtin O,
manuf act ur Npf s, a8 OESDS AW@H)(CHS), \@H,1026-CHs CHSNM, BNAOTHA CI9PRAS ICH,Gndf or
the 15 manu ag% ure.%{fa e *’((.cajr)ent g n tge ?r eat?rrent, pr e%enti on, céntrol,
anel i or at i 4t 5T VUL ES YK G “3'11"“6‘?‘ dBses or conditions for which
conpounds of Formula (1) or the oReectiothrScheme®@$ have utility are al so

contenpl ated. The presentyénvention also relates to a conbj join, of a
conpound accor di ng lo\t\ e present inwemiPdh and a nd uR2 ofjthdsteric
agoni st. The prrase iglention also relrates to such aRé I ion for use

as 20 a medici ne. XThe m4esent invention also relates to a pro&ﬁct
conprising (a) a c und according to the present invention, a

phar maceutical |y agg%& able salt thereof or a solvate thed®¥, and (b) a
n3d uR210rt hosteric agoni st, as a conbi ned preparation for sinultaneous,
separate orExsenuteaHttai arl0 éjdsu?ebg the treatnment or prevention of a condition in
a mammal , i —the treatnment or prevention of which is

af f ect ed ordnteBnédaate Icomapeatistof Kdmmulee@dWbdahdemrepaséd by art dinowdl predures

all osteri Cbgof&llct’i’& Elg%in'té?nﬁ@fafté O BSrm RS |(KEMATWiR2 &lifaBR! itk ddRMe!| it or s.

I
The di fferent druds such a conbination or_ product may be conmbined In a
singl e preparaEldR%\oUB: Hethe\pressngmat ageitable bage) spch asdpt s¥ampleat$1(Qssingr
di ﬁemrl\s’ @h meﬁysc{nlaeht eqch & f{@f esxanipld, ﬂeﬁal@@l?@lhﬁdn,e m&@%raatdxplapr egahteer
with pharnmaceutica ccept e carriers or diluents. . e .
ol Lot ng. Sqasraee a0 feBianBessy of G0 i allot BiRtDmaldian et fgctiabpe of
t he pr esenteithervemter dradition@l hodtitigl 80 4A3ECH RO D i1Dala0H. 48 reactionSsohemal
net hods for,gBrepari hcggﬂg;dn-f I8 LRV i e\hh | 4s t in
the foll owi(zn ’E@a%’i%é%s %r?l gss ot szr"\?vilfsoté&lrlllgdt ?g gg(ﬁl)egfgt?t iNn%’ ghisxecgig wer e

obt ai ned f (&GRS €HadO, itz Ek-NMHdHNseHFHReuCFour t her puri fication.
Her ei nahter, "CI" nmeans chem cal iRRRETRHISDRmMe 28AD' neans di ode-array 5

detector; "THF" means (g£trahydrof ran; "DVF" means N, N-di met hylf gnopni de;
"Et OAc" neans et '}/I\ cefate; ,'QRCM' nearmesadihedihor onet hane; " "“Ineans 1, 2-
di chl oro et hane; X P' treans “XH R3

1,1'-[1, 1' - bi'#¥80ht Rersene] - 2, 2' - di yl bi s[ 1, 1- di pheny| phosphi he]; ®BU' means
1, 8-di aza- 7-bi cyphaf 5. 4. O] undemevi; " 1" or "L" means liter; ' " means
| ow-resol uti on mass spectronetry/spectra; "HRMS' neans hi gh- resol ution
mass spectra/spectronetry; "NH4AcC" neans anmoni um acetate; "NHAOH' neans

ammoni um hyghexindstal plyeédeB27 means sodi um hydr ogencar bonate; "Et 20" means
di et hyl et her; mean il sopro et her; SMgSO4".. negns nesj u
sul phat e: -ﬁmglﬁegﬂmw&% ol (0 Sperein B2 & Gy is B ek SRS el

sodi un2sul pbrbe; né&ﬁé&@l}l-a}wmnsbaqﬁéméd oyl art kiNawhi preesdureso8iy ursabiyel iade;
" '\mo Hl 7 . n n . H . l.l n H
o eriedib 08 Faimnuia O] RASR PRI 3yclid BARAP3F IRRAP (D WHatdh.

t hi osul phat 3 means aci a, ns e I

means m nutResis hyidtogenahsrehy uramed’ XX Hea nkitls acantdble) boron spurcenasadefinedom

t enper at ur g, e . N ' b 1 P23y | :
flight: " NEpepirheiital Socedlid(22)P %ﬂf%ahhg‘té%%smz@“ all YorigSTBO B deffiRdts in_ e
"K2C03" nedRENPBRssi um carbonate; 20 "Pd(PPh3) 4" neans

tetraki s(triphenyl phosphi ne) pal | adi un(0). M crowave assisted reactions
were performed in a single-node reactor: InitiatorTm Si xty EXP m crowave
reactor (Biotage AB), or in a multinode reactor: M croSYNTH Labstation
(Mlestone, Inc.). Thin | ayer chromatography (TLC) was carried out on
silica gel 60 F254 plates 25 (Merck) using reagent grade solvents. Flash
col um chr omat ogr aphy was perforned on silica gel, particle size 60 A nesh
= 230-400 (Merck) using standard techni ques. Autonmated flash col um

chr omat ogr aphy was perforned using ready-to-connect cartridges from Merck,
on irregular silica gel, particle size 15-40 gm (normal phase di sposable

o NN N p— A~ e



5To a solution of commercially avail abl e 4-net hoxy- 2-oxo-1, 2-di hydr o- 3-
pyridinecarbonitrile (95.47 g, 333 mol) [C. A S. 21642-98-8] in CH3CN (670
m), was woadeth/pBonti onwi se phosphorus(V) oxybroni de (25@cger2@6/00090¢ ). The
resul ting suspensi on was heated at 6®7C for 16 h. After cooling to r.t.,
the reaction m xture was diluted with Et OAc and washed with water. The
organi c | ayer was separated and 10 washed wi th NaHCO3 (aqueous sat.
solution), dried (MgSO4) and evaporated in vacuo. The crude product thus
obt ained was triturated w th DI PEReactianeSdhemet2dr nedi at e corrpound D1 (34.5
g, 79% as a white solid. Description 2

154- Benzyl oxy- 2- br ono- ni cqQt i r]_%ndtrlle (D2) Br N To a sus en on of NaH
(1.756 g, 45.818 mj?;ra oil 60% in DI\/F IedRét 0 C, was
added benzyl al 0@44){/ g, 42 mml) The re Wt ure was stirred
for 5 mn. Then Perfredi & e conpound D1 (10 g, mBl) was added. 20
The resulting reaction m xture was gradual |y vvarmed to r.t. and stirred for
1 h, then quenched wW¥XHaNH4Cl (aqueous sat. sol ution) dWeRMiluted with H20.
The resulting m xture was extracted with Et20. The organic | ayer was

separated, dried (Na2804i and concentrated in vacuo. The crude product was
purified b ta aphy (silica gel; DCM 7M solution of NH3 in
MeOH upsto éi@o?laﬁkll‘&i?ﬁ})ounapﬁ ﬂ&%ﬁm@@llxéwe&aﬁwqya g@;@raamal spf&ﬁl.umq)

concentrated I .n _vacuo to yle I nt er nedl ate conpoun t% d3
2010/ 130423p&f ep201.0haseponamed B&ébﬁ%tbmﬁe@r by reacting the intdimediate of 'O

4- Benzyl oxYFoZmbiMdpazixowith Goéydheketdrel deriveBye ob F?SﬂnﬁlaS(QD(IX) aAdéfreductive

i nternedi ate. c oun
s et me. AOHGGT apditogs J S kot B Sl e iy sty 98 By bl n
subj ect ed tloe picsermafdriaceasiynbprabydriie i€ & suitablenienctiof-inert sobeht, sgeh as for

ddi t I t t ,
Shich 10e CRUBPRT,2RiCHIBANINS of o chinbly WfiferBRAS dyliBully YoohP HigerdithelTidt) U1 ©
cool i ng, rae?urt@ldétpnemd af mgrthatlowsghe seroplstipn oé the nactpgy n reppiéor %@F@Ge

t hus obt ai g@g msaﬁgméslgr@a@ﬁlné@ dsn FoABuk@rry. el d i nternedi ate conpound D3
(0 95 g, 95% . Description 4

- (4- benzyl oxy- 3- cyano- pyri di n- Z%M@%%&opyl acet ohydrazi de (D4) N
\\H HNN ( NO 15 To a solution glRlntermsdl ate corrpound D3 (§M99 g, 17.06

mml) in dry 112 m) we Sdtrlethylamne 294 mmol )
and cycl opropylzac tyI chl ﬁf\o 38_g.,_29_m;col )& ”esu tlﬂﬁ reaction

m xture was stir 20 m n, then conce qvacuo to yield
i nternedi ate corrpound Dr (549 91% whi ch was used 20w t hout further
purification. Depopption 5 (xx|x) (1-b)

7- Chl or1(5)- 3-cycl opropyl nethyl-1, 2, 4-triazol o[ 4, 3-a] pyri di ne-8-carbonitrile
(D5)
Experimental procedure 29

Intermediate compounds of Formula (XXII) wherein R? is a cyclic radical of formula
(a), and X is N, hereby named (XXII-b) can be prepared by art known procedures by
reacting an intermediate of Formula (XXXI) with a cyclic ketone derivative of Formula
20 (XXX), under reductive amination conditions that are known to those skilled in the art,
such as for example, in the presence of triacetoxy borohydride in a suitable reaction-
inert solvent, such as for example 1,2-dichloroethane, at a suitable temperature,
typically room temperature, for a suitable period of time that allows the completion of
the reaction. In reaction scheme (29), all variables are defined as in Formula (I) and

25  halo- may be chloro, bromo or iodo.



NN N Cl Internediate conpound D4 (1.4 g, 4.343 mmol) and phosphorous (V)
oxychloride 25 (0.810 m, 8.686 mmol) in DCE (15 m) were subjected to

m cr owavewbeaiongat 150 C for 5 min. After cooling, thecrprensowes
diluted with DCM and washed wi th NaHQ83 (aqueous sat. solution). The
organi c | ayer was separated, dried (Na2SO»4) and WO

2010/ 130423PCT/ EP2010/ 002909 51 concentrated in vacuo. The crude product
was purified by colum chromatography (silica gel; DCM 7M sol uti on of NH3
in MeOH up to 2% as eluent). The ReacticdSdhemetd%ons V\ere col l ected and

concentrated iQ_vacuo to bt er nedi at e comp ound O 65 ,ha%) . 5
Descri ption Q 13- D| chl oré odo py regreiye ppEp! | on of
nbutylllthlu 2.5 Min hexanes) |n 24150 10 )

cooled at -78 C, under a n|trogen at nosphere, was added 2, 6 6-
tetranet hyl pi pgxkgi ne (11. 6gxxt), 69 mmol ) dropw se and the reS(lxknjbng

reaction mxture was stirred at -78 C for 10 nmn. A solution of
2,3-dichloropyridine (10 g, 67.57 mmol) in dry THF (75 nl) was then added
dropvvi se. Ex@emnghuar@m\wﬁnst;()rred at -78 Cfor 30 mn. and then a solution
i odi 25. 38 100 75 m),wmwas added. ,.15 T m xt ure
Oas o1 S SRRt PEPRIREs & Bl Cm el R B REDES 4R S Bttt ot
sol uti on) d&ayl aed X scOebercby cemed (K XH-0)Acan Hehprepanel ibryeait kngpamipcoeedures diys
wer e vvashe e ?féﬁ(ﬁt o] r
dd@?hg\/%%ul Qo%é‘fﬁ&g St Forihta IQ Ov)lth 9 éﬁﬂcé%ﬁ&%@%%%ﬂnula

concentrate e crude residue preci pitat tane

filtered of(mﬂéll)cleﬁbemqsmc@opft%plgqsehmea svck afnder %@@p&m@nﬂpwpbmemdg
44% as a Qaitﬁtaﬁl%e@ﬁbﬁﬂé 'agentzﬁr [Rafi&inoBh 18 cBupllrll\%_s'? such as_for example di- tert—

i or il bbb SRABRROTIAL i § InoRCSH AR 5 for EXATEIcOPEMN. SLASTAHY 198 o

added hydr aémmaumwmktymbrsafcﬁ dxlufhpl@%rm fot Zramdple 27HDIn) readifen schamiei (30), AlIxt ur e

was heated |n seal e f 1 oI | n H (32%
Aueous soranrass S e nbdatintioriie oL o Moy B cRlorS o mASrAM L,
concentrated in vacuo. The white ﬂmﬁmﬁﬁm@thus obt ai ned was taken up
in EtOH and ed. The s bn t hus obt ai ned was al alo down
and the premz@te qbt a| fi INispRRPudke reaglionyas ized and
dried in the Nosat oH el d i nt er nedi ate conpound 52% as

a white solid W) 2010/ 130423PCT/ EP2010/ 002909 52 Descri pti on 8
- (3-chl or o- 4xkxtip- pyri di nXXXW)L) - 2- cycl opr opyl acet ohydr azi de (KEK8-x)

15
The starting materials according to Formulae (VI), (VII), (VIII), (X), (XIII),
(XXID), (XXIV), (XXVII]), (XXIX), (XXX), (XXXI), (XXXII), and (XXXIII) are
compounds that are either commercially available or may be prepared according to
conventional reaction procedures generally known to those skilled in the art.
20 In order to obtain the HCI salt forms of the compounds, several procedures

known to those skilled in the art can be used. In a typical procedure, for example, the
free base can be dissolved in DIPE or Et,O and subsequently, a 6 N HCI solution in 2-
propanol or a 1 N HCI solution in Et;O can be added dropwise. The mixture typically is
stirred for 10 minutes after which the product can be filtered off. The HCI salt usually

25 is dried in vacuo.

It will be appreciated by those skilled in the art that in the processes described
above the functional groups of intermediate compounds may need to be blocked by
protecting groups. In case the functional groups of intermediate compounds were

blocked by protecting groups, they can be deprotected after a reaction step.
30



HN To a solution of internediate conpound D7 (0.73 g, 2.709 mml) in dry
DCM (8 M), 5 cooled at 0 C, were added triethylamne (0.562 m, 4.064
mrol ) andwoyeloopoapyl acetyl chloride (0.385 g, 3.251 mmwlcx/EPIfe/comsul ting
reaction m xture was stirred at r.t. ¥or 16 h. To this m xture was then
added NaHCO3 (aqueous sat. solution). The resulting solution was then
extracted wwth DCM The organic | ayer was separated, dried (MySO4) and
concentrated in vacuo to yield internediate conpound D8 (0.94 g, 99% . 10
Descri ptiorPhQr&a(-])lbgyO-B -cycl opropyl nmet hyl-7-iodo-1, 2,4-triazolo [4,3

-a] pyridine (D9 8rc° orgfllx,},%isn tf rv'ri?efd & i ?%%Hox? % lgggtlze aﬂbst%ng ﬁrﬂ%@s nas

heated at 160 C coolin fated
with DI PE yPAMS) of metabetropit ghleﬁrnasermpwrmn (uartmlag th%%e p@@s&@ralbxstem 10

- (3 ohl o QOTRIGHIL TR \‘,%ﬂmpgurﬁis% fihd yega{tqméaaaﬂqem AP d B N

HN T CF3 ution o nterm&w e caonpound P

mol ) i % ditg themhierste epognition site, dhe orthosters lig cFétS byt leﬁtﬁgﬂ toranad 0@@@44
n, | )23 #ﬁ @H@'»)ulﬂ;'ﬁﬁdth% &W%? trarrshﬁdxmmp&@@b@tmﬂ tHi’JWéUeb@@ (. tﬂa4presena§ o1£32
nmo e Su I ng react.l on.m re was stirr

TS’ per | o ViR hgautiye o6 MG off S PRttt hitstibadtreisghe”
sol ution vva]mRanreepdnsactm wmﬂ)mﬁ@ﬁ/lprdihéed)ngﬁns invieatien avesxefedrtat leave
dried 25 h h

Fr1 tur aced o GTEnE FOTGREIG” Vifhe B WG Boitiito RGeS ARE N Rl oS
2010/ 13@423@@@@1@%@2@@%@@@@%& |eohran.c_m1 exgsppasedf the receptor.

-(2,2,2-trifl Uorz%eh&é@ heréirl, QHO-tder? 4reattrﬁén?2fi’§ @ntefded 1A kE¥F 't&'a'llegn(o%&sks N-N
Cl I nt er nedi at e corrpo%m%Dlo (4.9, 5.27 mol) was heated at 170 C for 4

h. After 5HWEIRREre oRy %ﬁwgllﬁn“%ﬁ%m?tﬂfl&’ arssting. oF stoppingef the, pragegssignt hys

obt ai ned wag a'ldisesise] Bitedbebl Bol mbcbg@hﬂyaﬁdlchdaa toe$ ylitigios WE AR @ﬁmpmﬁydl ter eg
rude I’ oduct

ves puri f1ed by HBFEr o BAGIBIPABRI TG 1 decgar iR T b TR re
in MeOHy/ EFosoulgr(Bd ttmwerasismhanfmf()rms'ﬁhaedﬁmdtbd phamedceutical lweaceeptaiilé ec:tled
and conce NGE ﬁﬁs%dadhﬂio\ﬁ%ﬁﬂg aﬁcpthléisgfv%e.k me?éd}?ﬂ)ir A€as a medicament.
The invention also relates to the use of a compound according to the general
Formula(I), the stereoisomeric forms thereof and the pharmaceutically acceptable acid
or base salts and the solvates thereof, or a pharmaceutical composition according to the
20  invention for the manufacture of a medicament.
The present invention also relates to a compound according to the general
Formula (1), the stereoisomeric forms thereof and the pharmaceutically acceptable acid
or base addition salts and the solvates thereof, or a pharmaceutical composition
according to the invention for use in the treatment or prevention of, in particular
25 treatment of, a condition in a mammal, including a human, the treatment or prevention
of which is affected or facilitated by the neuromodulatory effect of allosteric
modulators of mGIluR2, in particular positive allosteric modulators thereof.
The present invention also relates to the use of a compound according to the
general Formula (I), the stereoisomeric forms thereof and the pharmaceutically
30 acceptable acid or base addition salts and the solvates thereof, or a pharmaceutical
composition according to the invention for the manufacture of a medicament for the
treatment or prevention of, in particular treatment of, a condition in a mammal,
including a human, the treatment or prevention of which is affected or facilitated by the
neuromodulatory effect of allosteric modulators of mGIluR2, in particular positive
35  allosteric modulators thereof.
The present invention also relates to a compound according to the general
Formula (I), the stereoisomeric forms thereof and the pharmaceutically acceptable acid



10 conpound DIl (0.85 g, 45% Description 12 2,4-Di chl oro-3-iodo-pyridine
(D12) C C 15 To a solution of 2,4-dichloropyridine (5.2 g, 35.137 mol)
and dii sopoepw/sm2ee (3.911 g, 38.651 Mol ) in dry THF @é¢@/mrR)ro00mbed at
-78 C under a nitrogen atnosphere, wa® added n-butyllithium (24.157 m,
38.651 mml, 1.6 Min hexanes) dropw se. The resulting reaction m xture was
stirred at -78 Cfor 45 mn., then a solution of iodine (9.81 g, 38.651
mmol) in dry THF (20 m) was added dropwi se and 20 the m xture was further
stirred at or Mhs€ ddditich kaltsThrd nthi t sotveatesatheedolf 0ve ch tphamaarcemh@l rcotnposiiiohut ed
w th Et OAc e ] h ( t]

(agueous sa? ordlﬂgq{;' ?lgenﬁvwnltﬁ%x gnmcﬁi lfr%?ﬁ‘l?en% ?reve%?lohl é’l orati ?ﬂnéga@%
NaHOCO3 ( aqueshwtos af thesuskuof m)qusdtquadoglmm@@sydnm@wdcm@Mlatw witbuo.

The cr Udgc%hﬁgdrl d%ﬁtngf-sﬂédzgf fuen vfioiﬁgma Hﬁ?ﬁ&r?gﬁ@%éin{eﬁ{ b gl%v&ﬁlo’n of

Hept ane/ e sired Tractions wer | ect ed
and conéentw*afflw aHected 95 tagliated gyithe acwomodulaterynsfisich eI mositive. allogterig] oy

WO 2010/ 134daiaiRedrs BPaIRR002909 54 Descri pti on 13
2,4-Dichloro-3-trifluoronethyl-pyridine (D13) Cl tur

Chtermedi ot oo BRI veROR SR o e el & SRR, A s

f 1 uor osul f @ayéraldiFolmolao{Bg a¢hé cstareoidometidyormas tthere6fl . aad8thd phivnfetticallyol )
[C.A S 68 r 4 60

reaction m%g%e%}a%l e\/\g@ghée;rg?&g 4% t%lor{s g% e%ldg &b @Yat%oglje 0? Jr ErEﬁJ a}l}l? elﬁﬁcal
cool i g0 t lsempositiemtacoerding, tpshativckntian vige the WfWGeOfpﬂm@tcam@ for
purified byeg@hg r&@ﬁ@r?t QeRBAYIng S bohtalligg! or Xelh&fgetnee sk ofNearfifiBl I ed

fract | ect trated | 0 int di at
Fracti ons 18e Kol cct S0 e ConeEraled T Fasie SSunl fdpna s =t o
4- Benzyl OXYnﬁmhﬁll fih¢lodipged Myinas; ehd @reatnivnt i prevédtba) oCwhidlb isT@ffacted or

' 487 2. 732 | .~ 60% 5 |
cooled ar " §it sy dnBduimenileloty RS orpshSafifhéhe Mocptol Ppcits. ™)
resul tilfig m xt ue particelar, r thed rfeorol@gicdlnand npsychietticatdésocdarp oassacimed wh5 g,
11. 575 ol %}ﬂgtl %}@m@qgﬁdmcm@ St ﬁlbfégof ﬁi%cfo'llEIQm{rECg&gﬁﬁox’{@ér 8itsée[sfesed for

1thIe<§r to warmt wat er and
extract ed AFHA TELUZdOgl‘Fﬁ‘ea‘lﬂ’ @ml%atnaybﬁoréﬁg sgeh aaptor aexampler sesepraiNdefsiss) and

concentr at @Qbéeﬂuéfﬁc’cbl%ar&m@ b‘f{he Ssubge g Ut g%@ﬁlnlgu"sﬂr(f)]teed:e@brﬂolk%la spinal
chr omat ogr nt as el uent The desir.ed

a silica gel tane/ rad
TR oar SR trhiip R Pt BArRRIA! PYPRt; AAgHe. Tt DHPBEL PG PAEANY: o
conpouad Didmége,1 dpmcdB%) (memla@ummmaM/mn@) 00RERGinfs sDedisgais@t | on

15 (4- Benz)f—iu%)t%é't%htsr iéllo‘i’é) O%&Qﬁ%pﬂ%’ r1 f!; 4" gc'lx&i's,hyo%{l%i Egngé:%}SPetinopathy,

cognitive disorders, idiopathic and drug-induced Parkinson’s disease, muscular spasms
Y >

and disorders associated with muscular spasticity including tremors, epilepsy,
convulsions, migraine (including migraine headache), urinary incontinence, substance

25  tolerance, substance withdrawal (including substances such as, for example, opiates,
nicotine, tobacco products, alcohol, benzodiazepines, cocaine, sedatives, hypnotics,
etc.), psychosis, schizophrenia, anxiety (including generalized anxiety disorder, panic
disorder, and obsessive compulsive disorder), mood disorders (including depression,
major depressive disorder, treatment resistant depression, mania, bipolar disorders,

30  such as bipolar mania), posttraumatic stress disorder, trigeminal neuralgia, hearing loss,
tinnitus, macular degeneration of the eye, emesis, brain edema, pain (including acute
and chronic states, severe pain, intractable pain, neuropathic pain, and post-traumatic
pain), tardive dyskinesia, sleep disorders (including narcolepsy), attention
deficit/hyperactivity disorder, and conduct disorder.

35 In particular, the condition or disease is a central nervous system disorder
selected from the group of anxiety disorders, psychotic disorders, personality disorders,
substance-related disorders, eating disorders, mood disorders, migraine, epilepsy or



H CFSN-NH2 (N -1 5 To a suspension of internediate conpound D14 (1.09 g g,
3.789 mmol) in 1,4-dioxane (9 m), was added hydrazi ne nonohydrate (3.676
m , 75. 78wormloyi3o4bbe reacti on m xture was subjected to rrTEPe@veoiveat i ng at
160 C for 30 min. After cooling the rgsulting solution was concentrated in
vacuo. The residue thus obtained was di ssolved in DCM and washed w th
NaHCO3 (aqueous sat. solution). The organic | ayer was 10 separated, dried
(Na2SO4) and evaporated in vacuo to yield internediate compound D15 (0.890
g, 83% as canwisive diedrdeks, Dhdhoqat idisordeds, cognitive disorders, neurodegeneration,

-(4- benZélﬁ%ﬂz{- faily rif '1%;'8{ thyI pyridi n-2-yl1)-2-cycl opropyl acet ohydr azi de
(D16) HH 1 2 To a solution of internedi ate conpound D15
(0.890 g, 3.142 Ptmfbta)bly, rtheicgn V®usrisystem rdisaadiefdd anrangiety Hisaiden setecBd3 i |

4.713 mmol )ﬁ-cﬁ‘ﬁ‘ C%{- %P i&’%ﬂé sHRGEL YEndr i RAiafSielyTiforder é’ﬁ@ﬁ?%mﬁéd Ql]lxlée' a31Z13 91

3.142 mol ). reactlon m xture Was stirred
t hen coﬁceﬁi@w&@%@nlqbswwcmpwu}ﬁlm disprdep (%QDawl%éwﬁ@@hwogmwam SECQj

36?“ Desgrdjtlsfbi'?eme’IgD), social phobla and other Ihob%as Lo atri . -
or o- ri e =1,2,4-triazo).o - ridin
e (DL7) NN. / CProlsre E?%B?{%f?‘ﬁ#{ OHE SYSiER Oédf‘édﬁﬁéﬁ?ﬁﬁ“’%féi iO&él?zPeEJ“P 872
nmmol ) and givos pther gresp( \df @olyzd]ihmmajedélﬁlsﬁdﬂ glisosdef 4 schizpaffedtive CHiBGMef, 10
m) was he%&%% foer‘ &E& a%d' SubQgh LGt s&é?)tngdflé%ﬁ%&o mn. After

COO|II’I? ther b;%Orea ion mXxture was DCM washed with
NaHCOB 10 aqueous ngﬁera ithe ¢eptrpl nevpesssysiapdisadenisd pepgonality disorder selected

2010/ 130423RGT /trFePéfa&p/o@QBs%@avé@oﬁgﬁ&ﬁ@tﬁe?go%gmyrmy&aaoandmﬁlz%rdlqém@ds Mot

was purified by colum chronatography (silica gel; DCM 7M sol ution 0
in MeOH updﬂstﬁ?r % as eluent). The desired fracti ons were col | ected and
concentrated in P«tai@tabl)t Othel eérttrdl nﬁeﬁvmdis@ﬁtemcar‘spmuadlsm?sl(b@ta%a Husd1s) as

'zli'ovmal ';nexts 8ltsl S(S?ncer{f‘ gfe&@ﬂ%){(gerggﬁ%gtgﬂ?ﬁ%gl (() e C; rg%Zél ﬁﬁ%ll )‘El ’P‘% (aq%%loxane

(5 m )15 dependence, alcohol withdrawal, alcohol w1thdrawal delirtum, alcohol-induced
psychotic disorder, amphetamine dependence, amphetamine withdrawal, cocaine
dependence, cocaine withdrawal, nicotine dependence, nicotine withdrawal, opioid
dependence and opioid withdrawal.

Preferably, the central nervous system disorder is an eating disorder selected

20  from the group of anorexia nervosa and bulimia nervosa.

Preferably, the central nervous system disorder is a mood disorder selected from
the group of bipolar disorders (I & II), cyclothymic disorder, depression, dysthymic
disorder, major depressive disorder, treatment resistant depression, bipolar depression,
and substance-induced mood disorder.

25 Preferably, the central nervous system disorder is migraine.

Preferably, the central nervous system disorder is epilepsy or a convulsive
disorder selected from the group of generalized nonconvulsive epilepsy, generalized
convulsive epilepsy, petit mal status epilepticus, grand mal status epilepticus, partial
epilepsy with or without impairment of consciousness, infantile spasms, epilepsy

30 partialis continua, and other forms of epilepsy.

Preferably, the central nervous system disorder is attention-deficit/hyperactivity
disorder.

Preferably, the central nervous system disorder is a cognitive disorder selected
from the group of delirium, substance-induced persisting delirium, dementia, dementia

35  due to HIV disease, dementia due to Huntington's disease, dementia due to Parkinson's
disease, dementia of the Alzheimer's type, behavioural and psychological symptoms of
dementia, substance-induced persisting dementia and mild cognitive impairment.



10 under a nitrogen atnosphere were added phenyl boronic acid (0.267 g,
2.191 mmol ), Pd(PPh3)4 (0.211 g, 0.183 mmol) and NaHCO3 (5 ml, aqueous sat.

sol uti on)wokbayieagti on m xture was subjected to m crOV\@@@/mm)mmoﬁt 150 C
for 10 mrm After cooling, the m xturexwas filtered through a pad of

di at omaceous earth and washed with EtOAc. The filtrate was evaporated in
vacuo and the residue was purified by colum 15 chromatography (silica gel;
DCM MeOH up to 2% as eluent). The desired fractions were coll ected and
evaporated in vapfuehd adisordérd hieheomezdiabdee, Cthep aeatehedd Sof( PsyichgsisO8Ugh as

cn b rachtadi gl BRT Btp DY biRR IS Aty hyb el

Et OH (4 nl Yisondes, duabderty deszstante depyasshordr bipelat 1deg@essivin, métymdspl)essﬁrme

reaction mgxfuh éﬁa&)ﬁ%{ Jcﬁ&;r&g' st SRR Ve BE BisbRRr Bipd AP nfanif" u@&
ﬁﬁe sol v d e

After cooling 5 evaporated I.n vacuo I'ESI

obt ai ned w&buqeemléﬁnus mxlmddiep@aswwaﬁzseﬁyara apimpestaaced in vacuo to

yi el d internedi ayeteoanRetdess RldtioRed aBove! (h8 tfé‘étrﬁeri@’%ft 858yl dehizdffirenia,
2010/ 130423PCT/. EP2010/ 002908161)& Descri

tion
8- Chl or o- 7“&‘&%%§Prfssi°‘2a& "a"féla&[%‘p %%fr‘F’(ﬂ’Pﬁé“"(eozo) NNNCIl) N
| nt er redi at e connanad:nDJtEe feurftbeditiod of 8f2 Diaghgstiarsd StatisatcdlyManid of dviemile

(2.839 m, ﬁ%&rﬁi{gt(ﬂ COO df”ﬂféy&‘%@ﬁcaﬁn3 @c}ua‘é‘ﬁé z{lﬁ it Bro%ldsegacl ?85}.6‘4?% at

180 C for t'he res re was*evapora
vacuo. 1@he teaddprihe ldmlflcamraoﬂéd dmsdem dttsgnb@cbblerwnt Fheperson ekl;lcdatrdthe art

i nt er nedi at\ﬁll@@éﬂ%%QhQ?a@teﬁQt@é ﬁoﬁhenﬁ%es RRfIgidd!l hﬁmclgé&ﬁcatlon systems for

SO Fon o esroBE B pBIAGE AGPHSHS JSeReaprG S et hd e peRvRtha
r.t., wer en@aﬁ@da@mlﬂd& Sréséks. 48. 71 rrrml ) and
3, 4-di fl uoro-1- obe v é ) refates 10 2 om% -I(_lhgcco?(iigt Itc(>mhc3m Sleihe es
neat ed at rof i udNEBHOB: fhe Aretport fsfirahiesdo 4 Fombgyn 16
15 Formula (I), the stereoisomeric forms thereof and the pharmaceutically acceptable acid
or base addition salts and the solvates thereof, for the treatment of any one of the
diseases mentioned hereinbefore.

The invention also relates to a compound according to the general Formula (1),
the stereoisomeric forms thereof and the pharmaceutically acceptable acid or base

20  addition salts and the solvates thereof, for use in treating any one of the diseases
mentioned hereinbefore.

The invention also relates to a compound according to the general formula (I),
the stereoisomeric forms thereof and the pharmaceutically acceptable acid or base
addition salts and the solvates thereof, for the treatment or prevention, in particular

25  treatment, of any one of the diseases mentioned hereinbefore.

The invention also relates to the use of a compound according to the general
Formula (I), the stereoisomeric forms thereof and the pharmaceutically acceptable acid
or base addition salts and the solvates thereof, for the manufacture of a medicament for
the treatment or prevention of any one of the disease conditions mentioned

30  hereinbefore.

The invention also relates to the use of a compound according to the general
Formula (I), the stereoisomeric forms thereof and the pharmaceutically acceptable acid
or base addition salts and the solvates thereof, for the manufacture of a medicament for
the treatment of any one of the disease conditions mentioned hereinbefore.

35 The compounds of the present invention can be administered to mammals,
preferably humans for the treatment or prevention of any one of the diseases mentioned

hereinbefore.



15 solids were filtered off and the filtrate was evaporated to dryness. The
crude product was purified by columm chromatography (silica gel; DCM 7M

sol uti on wO 2bidB130423Me0OH up to 2% as el uent). The desire#cCimeedioom®oner e
coll ected and concentrated in vacuo t4 yield internedi ate conpound D21
(5.88 g, 92 %9. 20 Description 22

4- (2, 6-Di net hyl - pyridin-3-yl oxy)-3-fluoro-phenylamne (D22) F O NNH2 A
solution of internmediate conpound D21 (5.88 g, 22.44 mmol) in EtOH (200 m)
was stirred unddn dewadfmbepitditg off theycbmygemdadf Formula (1) hikkerprie yeoddedfa

pa | adi um 10380 o el VALFHIGRER Wik Rk Wl s nie

filtered o e Was evap ora
i nt er medi atof thodiseasssi ndALion&! herei befeg@agg a mpthed Oxﬁ@sewg@ugm waontbléededner

purifi cati %Hlmalé/\%a%gg %ﬁ%ﬁs’f a%bﬁ?%@&fé’&&%@&%éﬁm%é ﬁéﬂeﬂltbbﬁﬂe 23
3-(4-Brono fluoro- noxy di et hyl -pyridine (D23) NBr 5 To a

sol utiof of intexfbdd ’F‘“‘T‘S atiogy  be. iRy )Syptgmigsor tepigl 4805
aqueous), Gaflietrition) pféfer’é@l? (ﬁdﬂﬁﬂnfmsﬁ@huﬁ | 6 mfera‘i)@ﬁihdaﬂyrﬂffeuﬂ'@aﬁiéuﬁ7ofg,

66.3 nmmol ) in water ropwi se.over. 4 e reaction m re was
00: 3ol ol Dol {¢ Poffha P Her i @netis R irel i B ety

cool ed to Qcéepsable cadpgmn Gal} dr colvde (herébfg,to 2@arn-hmided vmmaltdeldcluding
portionw sg, Stirring was continued for 15 nmin 10 at 0 C and then the

m xture was Warted to r.t. and further stirred for 15 mn. The reaction

mi xt ur 80was t herTheesforsd the inveotion falso 1clgies to Phmethog: far ethaerrevapsioa andéorr | ¢ .

and car ef uleytn@ibF 8hy 88JoMhe fan&aseaﬂe&ma%;éxﬁ&m@ céﬁipﬁgingradiaﬁm&%% a
Et 0OAc was then adde wer e éepar or gani c phase was

he
dried (Na2$esgpeytigal g’o%%‘iﬁ‘?f’? &P‘@é}ni aceqy m&r‘%&? By H@tto\ﬁd%a“ﬁﬁtrlpf i ed
by col um ebkedthricfr aphy 15 (silica gel hept ane to hept ane/ Et OAc up to 10%

o3 chuen) | The IR b BELE0RL BBkt T SobL AL LR SRR RbS,
203- [ 25F tloy BAMY df the Présenteinventingt isythe pthognt, @]fﬁdemdabmdulate the activity of
an- 2-y1) - phEnReHir? gxa(p%%g[ﬁ?s[ QX!}untR/%l;}sdfn?e‘?l#lgzé’épena-ﬂg%nﬁﬁéyp %@ngease té)e

i nt er nedi ate conmpoun
(4 M) wer @oa%raératlm ef Blerfé.’gmo&flé)“%l theghgrapeytie fsvryulgn%cﬁnﬂshﬁﬁmqm%ef the
pot assi um ;@ﬁérﬁt eGé&rza@A aﬁ,ani&ml%fmmv{)to b@@iﬂﬁh&wé& ayva&h@l@ élﬁfce&keﬁﬂ@ort hen

[1,1'- bis g%gr%segggi 0 -fer %?Oglglinghcm %%% d| u r’%a&el W th

DCM (1: 1)
m xt ur 0 vvashdwiﬁre desdribb8 Cheteihp |W1Il Obardetermindé ronma ccraswas\ye czislerlagd |aat attendingf t er
cooling to wat er was added and the m xture was extracted w th EtOAc.
The organi e fyragfll on was dried 30 (Na2SO4) and the solvent evaporated in
vacuo. The resi degnerdllysa spitahle dasenissonsuthpt tegelts in a concentration of the PAM at

the treatment site in the range of 0.5 nM to 200 uM, and more usually 5 nM to 50 uM.
To obtain these treatment concentrations, a patient in need of treatment likely will be

25 administered an effective therapeutic daily amount of about 0.01 mg/kg to about 50
mg/kg body weight, preferably from about 0.01 mg/kg to about 25 mg/kg body weight,
more preferably from about 0.01 mg/kg to about 10 mg/kg body weight, more
preferably from about 0.01 mgkg to about 2.5 mg/kg body weight, even more
preferably from about 0.05 mg/kg to about 1 mg/kg body weight, more preferably from

30 about 0.1 to about 0.5 mg/kg body weight. The amount of a compound according to
the present invention, also referred to here as the active ingredient, which is required to
achieve a therapeutically effect will, of course vary on case-by-case basis, vary with the
particular compound, the route of administration, the age and condition of the recipient,
and the particular disorder or disease being treated.

35 A method of treatment may also include administering the active ingredient on
a regimen of between one and four intakes per day. In these methods of treatment the
compounds according to the invention are preferably formulated prior to admission. As



by col um chromat ography (silica gel; DCM 7M sol ution of NH3 in MeOH
gradient as WD 2010/ 130423PCT/ EP2010/ 002909 59 eluent). The desired

fracti onswoeom/gedBect ed and evaporated in vacuo to yi elpdTipre@oneBoat e
conpound D24 (0.85 g, 73 % . Descri pt44on 25 5

4- (4- Brono- 2-fl uor o- phenoxy) - 2- et hyl - pyri di ne 1-oxide (D25) To a solution
of 4-brono-2-fluorophenol (3.44 m, 31.41 mmol) in N nethyl pyrrolidone (20
m) at r.t., was added sodium hydride (1.34 g, 56 mmol, 60%in 10 mi neral

oi | ) porti desdribed hﬁfdmlbehivd rsmta@efphanﬁﬁbeniiml férnmilhtiéns2arpi preparek bikkawsivee

(5.6 g, 368eclzceMSllsi e q(n rE'irﬁacia z}vgﬂgblénor)r(gtrﬁ g?t\évaf {leat ed at 180 C for

60 m n. elrra the m xture was
diluted with Et malqszmcmw&tlwa@ﬂedem n‘md‘umtcus of 2501ul2) inohading eomprundsct ed

with additiy Iitvalméhqtfﬁ e 380+ ég;))nse-mem {begluml Ffe & 5@\515& Plg uct

dried (Na2§04) an vent aporate I'n 157 vacuo. e crude
was purffi doe Prgseabmethe h‘Fl raeeflnzspols glulampates gel ; DCM 7M sol ution of NH3

in MeOH up to 2%eause! pésidive aﬁmmﬁioaamtdréaﬁtmmmmmlu@m S&hﬁ&nﬂl@dof

ncentr I nt er n 2
E)gsngi :)t ?gﬁggélr}lava)c ue%h‘éigc tlhee r%sll)or;[sg o mb?tReZ %ooa (())nlistgi it 1s erstoog that th/() 0

442- Fl uor opflesedt, thvbntiort exueadmtdﬁy}ﬂeélfke&nzhd ob xialnotoplicah-add yasycliibeicodigdrdeesmet hy
| i di T ‘ 6, 7Q9
o e, OB, SRR P i o GHTR WG BARC Arflntor 4
bi s( pi hBcolpasityeliablostarie medulatpr g>f mGIluR, welid)nga pempenndssofl Foaselaalllk 1. 975

g, 20.127 @gﬂlb}natlzmewﬁh )%Inuﬂﬁ}lm %ﬂ&? Sﬁgmﬁﬂg to'ir Gﬂl.gRﬂ- agonlsts 1nclude for
bi s(di pheny hing)-ferroce

DCM
(1:1) (o 16581@?160 LXo379308 D(F@ﬂzt)]GZpéé5ﬂﬁo v&a% 496%‘%3 L‘fﬁé"‘?’é‘bcﬁ(oﬂ“ﬁp%-’t’ur e
was heat ed Iat-188637C fIOY-380799;n LINCHA64BB.Cr DWaNS04717( adalagluﬁi&tad/\f tMGS0028;i ng

t t. d 30, and h t 0AC 0

O e bR PSSk A SR S U R 8L Sl ) SR
(NaZSOM arsdlfmbébxsmlv@nl Oﬂwawaﬁehlcarbnxyhcuo Theacidude pr od(u<)42 -arhine-4-

bt d ?%@ |

%Chﬂakggftmﬁ% pd]brl gtg lgmh&%!nm fegg rac % %Lg&%r?gg fsﬁGg% aWconcgn‘}t—r at ed
in vacuo t@xgﬂPléY‘éOﬁ nt-Bhesenead.6-diearpriyhie Boid; (1S.3B.45,5%6S Graminofd=Heeropt-i on
27 4- (4- Br gBroxybidy &b, PORRRMNE-2 bedicabydiie- PYddd ( DEIDR 3R,5S,6S-2-amino-3-

fluorobicyclo[3.1.0]hexane-2,6-dicarboxylic acid; 1S,2R,38S,5S,6S-2-amino-6-fluoro-3-
20  hydroxybicyclo[3.1.0]hexane-2,6-dicarboxylic acid; (+)-4-amino-2-

sulfonylbicyclo[3.1.0]hexane-4,6-dicarboxylic acid; (+)-2-amino-4-
fluorobicyclo[3.1.0]Jhexane-2,6-dicarboxylic acid; 1S,2R,5S,6S-2-amino-6-fluoro-4-
oxobicyclo[3.1.0]hexane-2,6-dicarboxylic acid; 1S,2R,4S,5S,6S-2-amino-6-fluoro-4-
hydroxybicyclo[3.1.0]hexane-2,6-dicarboxylic  acid;  1S,2R,3R,5S,6S-2-amino-3-
25  fluorobicyclo[3.1.0]hexane-2,6-dicarboxylic acid; or 1S,2R,3S,5S,6S-2-amino-6-
fluoro-3-hydroxybicyclo[3.1.0]hexane-2,6-dicarboxylic acid. More preferable mGIluR2
agonists include LY-379268; DCG-IV; LY-354740; LY-404039; LY-544344; or LY-
2140023.
The compounds of the present invention may be utilized in combination with
30 one or more other drugs in the treatment, prevention, control, amelioration, or reduction
of risk of diseases or conditions for which compounds of Formula (I) or the other drugs
may have utility, where the combination of the drugs together are safer or more
effective than either drug alone.

35 Pharmaceutical compositions
The present invention also provides compositions for preventing or treating

diseases in which modulation of the mGIuR2 receptor is beneficial, such as the



10 A m xture of 4-brono-2-chloro-phenol (4 g, 19.28 mmol),
tetrahydro-4-pyranol (2.20 m, 23.13 mmol) and pol yner supported

tri phenylwboesphizoesz(17. 29 g, 39.29 mol ; purchased frompé&rged@uioo2ob®adi ng
2.23 mmol /g) was suspended in DCM (253 m ) and then cooled to 0 C.

D -tert-butyl azadicarboxylate (6.65 g, 28.92 nmol) was added portionw se
and the reaction mxture was warned to r.t. and shaken for 2 h. The resin
15 was filtered off and washed with DCM The conbined filtrates were
evapor at ed disordbry nizsaribelih@ereinid®Whiteodtudd poksibleofifratheedctivaes imgreditntedo e
col um chr e[l h | l. aon H o]
299 . The d%gl% rlglg[ ’fae[aa§1'9 S%ns \%egr%?eratﬂ%”é% C%deéa(g)ncgﬁ{“m‘utl_%& CQI '\é%% oglPlto %’

yi el d i nt erAasdidanglyc dhep puesgnDafventionohlse | rskatesotd g @hamg:euwl %ommsition

Descripti 0'&0 nsmg a psharmaceutlcally acceptable cc?rner or dlluent and as actlve mgrea;jent

442- Chl or o- tetramethyl4 | oxabor ol'an-2-y1) - phen tetrahy
dr opyr af (Ltiztgypeuzsalbbe thectiye amoant%ffa ¢%Mepmrémsdﬂﬁmma enhop, opagticgan s
mol ) in 1adcthpoindeaccdfdiny W )Foﬁﬂdlamf " ﬂ)h&tfﬂcéuti@ﬁﬂ adgésble salt thereof, a
2050, rnrfrﬁfl)sgf‘f#%h?ﬁ%&f errézwfsc BaB ok by R PRY AHESS lenf B O
bi s( di phenykpraosqitatie) if e earsnedf- bhmgllcomppalbllea\dlthl rthé lother dagredextsabf theDCM
(1:1) (0. 1%09@8&18%%&)11& JRte RG] h }3‘8@&%&&%@@ xture was heated at 150

Cfor 10 m mcrowave irra er cooling tor.t., the
m xt ur é0was fi [Ther eempoursisgaceording tf the amyentisouin @articnlar THe gpmpowdseous

earth was vwashesh %Tbnﬁﬁlg'f\ﬁ thE%aﬁQé’@%hﬁ@él‘ly%c%}ﬂétﬁe SattstAGESE, IR DIvRG&HEd Wi th
brine, dried over sol vent = WO 2010/ 130423PCf/ EP2010/ 0 909

Na2S
61 evapor atl Stﬁwoe%fewa%sgme&c orps thererfi ax any: § mom@nbmtse}a
crude t hat nwisbelfethubitédingd vhbolsshanpacduticalafoias forD&ﬁﬁhisﬂ‘htl@fnp dipobed, &s

-Dichl oro-443 -.c ro-4-(tetrahydro-py oX hen r,i di (D29)
LI i TR e S AR S g
in 1,418i oxaﬂan(c@llgadmr)xstam@dn@sm trogen at nosphere were added

internmediate c O@%ngltkgl Somp 951t13ns5§{5 }'&fentfD ol Bﬁgﬁ)e P£% Q- 0712

nmol ) and NaH S sat. ctlon mxture

was subj ecteheds wlbkwa%n ﬂ)@aﬁﬂ @.@pf&mwe f‘e; q)@mpl@ umng methods suchasithepe t he

m xt ure waglefdrible8riadGEMLIE A. R%%l?toﬁi"saﬂbm(é&iﬁﬁaleSéi%ﬂce%nﬂ 8Wa§d1€¢l/lalé4kt h
Et OAc. The fH}trat was cogrg? trate t he resjdue was puri,fied

i.n.vacuo
by col um CHPHTiR Ty dPPocisctipeciiy ae Egmaceq*rf@ PERAFADF 138t j ons
wer e c@ll ecdhed Mamifavonee o ptepdre ﬁlev;ﬁmnﬁactemtxyaledoﬁhpdsttemmﬂl thiseineertjipmiad D29

(0. 387 159’the7r§1;@uti@§ll}aef?&:lti95 lagiso%np b% the%?cﬂla? %Hnglolfnlldnj %pggnzﬁfy%rﬁcgaﬂgh)fm, as
the active ingredient is combined in intimate admixture with a pharmaceutically
acceptable carrier or diluent, which carrier or diluent may take a wide variety of forms
depending on the form of preparation desired for administration. These pharmaceutical

25 compositions are desirable in unitary dosage form suitable, in particular, for oral,
topical, rectal or percutaneous administration, by parenteral injection or by inhalation.
For example, in preparing the compositions in oral dosage form, any of the usual
pharmaceutical media may be employed such as, for example, water, glycols, oils,
alcohols and the like in the case of oral liquid preparations such as, for example,
30 suspensions, syrups, elixirs, emulsions and solutions; or solid carriers such as, for
example, starches, sugars, kaolin, diluents, lubricants, binders, disintegrating agents
and the like in the case of powders, pills, capsules and tablets. Because of the ease in
administration, oral administration is preferred, and tablets and capsules represent the
most advantageous oral dosage unit forms in which case solid pharmaceutical carriers
35 are employed. For parenteral compositions, the carrier will usually comprise sterile
water, at least in large part, though other ingredients, for example, surfactants to aid

solubility, may be included. Injectable solutions, for example, may be prepared in



Description 30

{3-Chl or o-4[ 3-chl oro-4-(tetrahydro- pyran-4-yl oxy) - phenyl | pyridin-2-yl }

- hydr azi ngo(aRs0£23\ CI N-NH2 20CI To a suspension of i npermpdeatoesoonmpound
D29 (0.387 g, 1.079 mol ) in EtOH (8 41 ), was added hydrazi ne nonohydrate
(1.047 mM, 21.581 nmml). The reaction m xture was subjected to m crowave
heating at 160 C for 20 mn. Then, after cooling, additional hydrazine
nonohydrate (0.26 m) was added to the reaction m xture, which was 25

i rradi at ed vageh thealarridQofapkiaes s’%ﬂhnﬁisﬂlutléﬁt gicasesblukign ot henixairy efikalikesand
evapor at ed n vacu heu%‘ g%lil hus_obt ai nedalwa taken up.in g:g{l and
washed vi t BRSSO URReo KIS YRSy oY cal8T che, BRHArg in B B g,
dried (WS@proanwecmércarraarsdsusnendatgu@genﬁhend dwi Hkle mdyube ebipliyedd Mbke

whi e 22??al‘“lki‘as%%%f@@‘l‘fﬁv@"%‘*&%ﬁ%@%?&%&’?@%@“@%ﬁ%@&é&g Slofdy et 1S 3
N - {3- chl omse.4tq dguid deran prepasptiangy ddb- the ¢aympasitiony| sitablep fern parcutapequsi n- 2-
yl}- 3,3, Baa&hﬁlkwr&pmnﬁﬂ%}y(gﬁ@ﬁmec&ra es @ ;iéheéat&rﬁ&ihuﬁélﬁ agént and/or a

i nternedi ate ound D30 i dr

Coot e 1 o GUEbIE Py PSS QPN S S omibIcs. BB SWHBRIF Baies of any Aatire in
3, 3I f trif |nniﬁ6ﬂ1§rbpﬂﬂtmﬂy,|saTdedﬂtl\¢e db @ot\introdddeld sighificant ddl)et&&rusrﬂffecﬁorﬁ%
o was a J.esu I qF.ea S u

T ana s ki s B9 nky, BN ERThS i otHbE AR, i Bt B FRpAD°
resi duéOt hder D@Panmgethwmimd icompasitidnsai Thesl @Ennqsﬂwnelmaﬂbe iadmemisteredaine
conmpound ?%ﬂ?@g W %@%tran%é?w lééaﬂcﬁggs DRPSL PR e as an oSntment

(4- Br ono- oro-p i’ tetr ran-4-yl)-am né A m xture

of 4- brono- 2- ch|IbrSocﬁ@ﬁ@ﬁ yalﬁvwﬁawug to ﬁm#at ?)aforﬁ@ﬁi‘tWérlﬁlaWWPﬁ?M one
(2.69 n, %8m@5s1ﬁ6@§ i)nurﬁt/@ékagé mﬂq 92| cQ5a1b PadrRin@V@God add ﬁalf&}m anef gadpeim

Lt acet oxylborobudr de (6 12 e 22 05 I PRYLER dscieig dgits a}*ﬁ%ﬁ%é{a@ !

eart h. 13he ddsageaneack ang cdOtap@ng la gredktevasnddguantitys bédctwetlhgﬁ@l‘dnt ZEdiieulatedbl ned
filtrates r ef, oM § H e satu 0

(NazSot) oy BHREETthe' deR b el Ol 30 P SREROR, Shlto e, edta,
purified byhawmhasenticahrogrmiarodxamies(ef su%laurgéldosmvfomswpu&abbw 6flClNI|i{9g| n

MeOH up t0sadfkd diMRo4tes taBRtsh, %Sﬁéu%s %ﬁ! ep&\PJléreﬁﬁcq{@tsaWaféfé”%%Bbéﬁtbﬁ@ in
th

vacuo to yi.eld jnternedi ate co un a brown o 586 .9
Descri pti ghnjggable sohg?iaons or susp scions eﬁlke teaspoonflui Qzﬁ)lespognfuﬁ /()

[ 2- Chl 20 0- 4egrégateSnmindtiplés therbhyl - [ 1, 3, 2] di oxabor ol an- 2-y1) - pheny1] - (tet r ahy
dr o- pyran4-y1)-anine (D33) WO 2010/ 130423PCT/ EP2010/ 002909 63 C 0 To a

sol ution of i nt &imedilet eompomadsndcdodding 2tog theb i18&ntiom| dre i orally 4adshioiserakle( 10. 8
i)

compounds, pharmaceutical compositions comprising aid compounds for oral
administration are especially advantageous.
In order to enhance the solubility and/or the stability of the compounds of

25  Formula (I) in pharmaceutical compositions, it can be advantageous to employ a-, - or
y—cyclodextrins or their derivatives, in particular hydroxyalkyl substituted
cyclodextrins, e.g. 2-hydroxypropyl-B-cyclodextrin or sulfobutyl-p-cyclodextrin. Also
co-solvents such as alcohols may improve the solubility and/or the stability of the
compounds according to the invention in pharmaceutical compositions.

30 The exact dosage and frequency of administration depends on the particular
compound of formula (I) used, the particular condition being treated, the severity of the
condition being treated, the age, weight, sex, extent of disorder and general physical
condition of the particular patient as well as other medication the individual may be
taking, as is well known to those skilled in the art. Furthermore, it is evident that said

35 effective daily amount may be lowered or increased depending on the response of the



and DMF (1.2 m) were added bi s(pinacol ato)di boron (2.09 g, 8.25 nmmol) and
potassi um acetate (2.02 g, 20.64 mol). The m xture was degassed and then
[1,1" - 5 woBhsyl phosphi no) -ferrocene] - di chl or opal | adirwpedio)o2eeenpl ex
with DCM (1:1) (0.16 g, 0.2 mmol) was47added. The reaction m xture was
heated at 150 C for 10 m n. under mcrowave irradiation. After cooling to
r.t., the mxture was filtered through a pad of di atomaceous earth and the
di at onaceous earth washed with Et0Ac. The conbi ned organic extracts were
washed wi t hrebegl subﬁ@tleﬁ%r ﬁ&pentﬁ@g vhi the)evalliiien of Ghé BaPSEMN mastribiig el vent
evaporated in vac ogl&ﬁ) {?8{1 ter medi ate conmpound D33 (100% as a crude
pr oduct t h&P™MRRE™ WY l(nVF F‘fnner purification. Description 34

( 4- Br onp- 2- chl olepehding lop-tby claslerodadniristratong MhaBnaQ@@@Cal'mna)osibiloutwiﬂn of

4-b 2- 19
" o e THRERE 032 605 v Boupi ol o S8 ATM el P 1,
(1.199 # , psefsrabhniom Qi épad Seb qu*gftt of‘rhfeaqtléfaertgr Cif 2R rf@m/é§0t9ﬁ

refl uxed at, yovei b, f;reffé}ﬁb@ ffbm@Od@'%@ %%ya«xzagﬁﬂohﬁﬁ@premﬁblmﬁ@rﬁrsg t9/®9, 9t%en 20

concentr at in.a crude. oil 200

d in va eck
TPack T rt o Weh S § kiRl abiePtbIC ariig Al diere AR L peiaR hesed on
therrmrretertot\abwelghdﬁfetﬂebbrﬂplds1(16n366 g, 9.687 mml) and anhydrous THF (10

m). After cool '1{'59 1 ag e§!:§n tzgle Wén?)én(%ls 2?el es 7 ée
ey el & ol

added dr opwi se and ir re der 4
h. The 18r udempositidn Souiprisgi tﬂie‘nelmr(oandﬂ_)wcowhsg a@dlwuwsnmmpm oaear 1Bore0 C

over 20 m %the%fcfr%s ﬁ)tr'lfsé'aggl Rledicament &r for e iRlthd %feitﬂf&nf Cifre\?enhon a&gltrtolpen

renoving THF b tion, the m xture was cool ed .t. and pour ed
into water amﬂlferqtl@gupt rmcm&pﬁf@kM§hmﬁsa@t eRndyians fEf zduchrﬁ@nE?Wﬂ%fyer

was washed BMrﬁlblaV@)t @ftha@thdﬂrdh@gi xﬁwﬂﬁ@flanlftphk W@ﬁdmyuw@f mmvaimpzfsnﬁhm in
vacuo. The crél ‘%H?%c ct thus obt al

chr omat ogr 49 A ReT e e A rET g8 e ule Sh st &rkofPosition fat fheeq
fracti dfs mmfanﬂrbaﬁte@alm@nmmam rthe dteetndnt, maeersiono cyntedld amelieratiedi at e

d

Doabr nti oncactps ¥l 0P8R prGhdiibile é&%ﬁéf’ SOnpEgR AR if of the
an-2-y1) - pWé}WIdfugScI}l@Y bpreowylity ¢ also cpasmpl ate i Thppeeseitinvantiaon @)sei sktasn
(0.6439, 2.t53LcdmBihiticNef ROSASSIUAE %%g{gto( Q'te st 114ve?141@n rHﬁG' Q m&hfk2added
to a solution of .internediate co und in di oxane
(2 nl) and oﬁbPStG’GC Bg(?ﬂlﬁt é’rﬁ%eRE a B‘éé_fg@%@ Sgﬁ]?.l atCR “[‘ailof for use as
bi s(di pge 8)9?]4@15&161]&51 Thg pf@éﬂimﬁeélﬁionchcliidd”ﬂel}it@palal maoduttcomprising ¢ayd eompudn{d EICMt

1:1 mol adde [ ed a
180 & tor F6orfimg o e piavent ind e 4 PhamhRl iRy fikpntd P HeiBof'57L"
t he react i onlvatexthareef, vmd () lat mdeR2 orthosgjeria amrmtﬁ@&a@wgn@mﬁdhpfemretitbn farr at e
was evapor af “’(“E?ﬁﬁf‘%%ﬁ%agmﬁ%‘fégﬁ%r‘ﬁi hﬂejfh% edéé?ﬁné}h%k Btjefx‘/gm%‘nGPAéHH?htmn in

chr omat ogr ap ired fractions were
col | ect ed é‘n@l‘a Bl Hchuding 2 man (the tsatmeng 0q nrevesfiag Afavhich drsdieried 585

(0.26928, %taﬂéa Hyeme hb@bhwau&%ra eBfebl cfithQIuRal lodteBid Wat&'@eﬁh\/ﬂa)hdh‘l’a{rl di ne
(D36) Ad [/ To a B2 of. int rrredla_hlegcgtrrpl{na t( Eg Jb% nmmol )
in 1, 4-di O)pg ve Py Uiifosteric' modulitors ifterent drugs of‘such a“dombination or

product may be combined in a single preparation together with pharmaceutically

acceptable carriers or diluents, or they may each be present in a separate preparation

together with pharmaceutically acceptable carriers or diluents.

30
The following examples are intended to illustrate but not to limit the scope of

the present invention.

Examples
35  Chemistry



20 m) under a nitrogen atnosphere were added 4-phenoxyphenyl boronic acid
[C.A S. 51067-38-0] (0.469 g, 2.191 mmol), Pd(PPh3)4 (0.105 g, 0.0913 nmol)
and NaHCG80(2810/804¥8, aqueous sat. solution). The reacti @OTHPII1006290RS

subj ected to m crowave heating at 1508C for 5 min. After cooling, the

m xture was filtered through a pad of diatomaceous earth and washed wth

Et 0OAc. The filtrate was evaporated in vacuo and 25 the residue was purified
by col unmm chromat ography (silica gel; DCM as eluent). The desired fractions
were coll ected Mem]/ﬁﬁdfoﬂkéiﬁi‘ 1 atmguhebmnpomidé of hie invedtiod eredopratedtinD36

(0450 o, St MBSO P D00 B SRR B i 1, o

sol ution offrqnmt:@nmw@ltsspplmmuseﬁ@ﬁt Kamt ﬁgﬂlegpunﬁ&'l@nnnol ) in EtOH (12
m), 5 was addeq{é}xﬂgﬁzﬂ ”‘tlﬁoﬁfb‘a}i?rﬂkﬁnéﬂ ﬁﬁ‘néﬁhon 15*D7A?D MBkdns BRelRAGE 1 ON

mxture was subjecte o nmicrowave atin 150 Cfor. 20 mn. After

cool i ng? ad’GFetCF%naTHFydrnaez"PﬁeteFFBhYﬂW@?%’e MF76 mgans N<V-d ety lf‘lf“taﬁéde
reaction m ‘E&@A@” iéain€ Fethya Sadeta@d) ‘tns(maldl kst dighloforaéthd®) ‘©DCEPT mlealis 1,2-

fol loned by hShR, eabhagpa! (02 C 1 Al 1 ouan b eneicPILi i L oy SR

go | umm | C]t’l r qxhaslﬂgmeipﬁpBUS’l theana 1gRUiaz8XCNidfalefS 40 Jund g S Tebu it meaﬂ'shbter
esire r I V. 0,V :
ot er e at PXMa SIS -1 56058, s, BRI Bl [ARBIS Dkl thigh-
15N- ( 418r oesoutioml matspmﬁtsya(;pq;tramtrasx“ Hide’ meany ammeanng agétatgin NEH.QH38) 0
%722m4>it gfnﬁfeaﬁlﬁ AR AR Ry&ka@EO“NQﬂCm?%é&ﬁs (s@dxﬁm B9d:8 erg,‘%}fé)bs%[ gééo 5. 908
S B mhagans i Gt IS THES ey ARG MESBE e gD )
%]:E (100 msplphag; ﬁﬁ&b}é{’clnﬂe@n@gﬂﬁﬁélo “Esmzr\{h;éa%gﬁle?trgsﬁreﬁ ‘Na, 804 nfe@ﬁﬁ] Bodigms

emxture St tered tnhro 0 | an
washed wi t ROBERIS Tres P Piealis e A E pranesofue Pudniles re0Rt” meins
soI uti @f), msabianedy GRHE! imbeng aguwenus ‘¥d,S,Q mtcmsn;qdudngﬁdli@mgm)%aﬁw”

t t -r‘ 99 [13
St A e g 5y B PR,

coI um chr omat ogr aphy (sl ag
fractions Wt emeESoRFWRIEY ARt oA TPRNe FIRETatEES O Et@Nyl @l d TEAY e mpga@i at e

Klggpgﬂulnd D3feth aﬁﬁncﬁ “FOPY meanPesbt i gt ﬂiglht 39NH,C]1” means ammonium chloride;
oro

tetranet hyl- rol an- 2- hen di oxa
305pi 1 o] 4. 5?5&% gt ATELY Lo 22 doxabar o an 2 Rneny el O
Bi s( pi aacol“au(PRh;at meang tetrABiS(tgphehyRihosphind)paldadiurp@@).assi um acet ate (0. 566

21 825769 mm') WilFoRACdslifed RBEMWHOWeld PelfofhlEIn?ta® sHHPAUEY R3Bok1 9
nmol ) ™

In1t1ator Sixty EXP microwave reactor (Biotage AB), or in a multimode reactor:
MicroSYNTH Labstation (Milestone, Inc.).
Thin layer chromatography (TLC) was carried out on silica gel 60 F254 plates

25  (Merck) using reagent grade solvents. Flash column chromatography was performed on
silica gel, particle size 60 A, mesh = 230-400 (Merck) using standard techniques.
Automated flash column chromatography was performed using ready-to-connect
cartridges from Merck, on irregular silica gel, particle size 15-40 pm (normal phase
disposable flash columns) on a SPOT or FLASH system from Armen Instrument.



di oxane (3 m) and DVF (0.2 ml). The m xture was degassed and then [1,1'- 5
bi s(di phenyl phosphi no) -ferrocene] -di chl oropal l adiun{(Il) - conplex wth DCM
(1:1) (0.W6300y130420865 Mol ) was added. The reacti on m yrurpyesodeat ed at
150 C for 10 mn. under mcrowave irr@adi ation. After cooling tor.t., the
reaction mxture was filtered through di atomaceous earth. The filtrate was
concentrated in vacuo. The crude residue was purified by colum

chromat ography (silica gel; heptane/ AcOEt up to 25% as 10el uent). The
desired fractions were collected and concentrated in vacuo to afford

i nt er nedi at ca d D39 (1.18 g, 99%. Description 40

8- Chl or o- 7-1 3 ERM 8?3 4- (1, 4-di oxa-spiro[ 4. 5] dec-8-yl)-am no) - phenyl] - 3-
15cycl opr o@yd-habioyio-hitotinotiitri¢ @Y o[ 4, 3-a] pyri dine (D40) i \ Cl To a

m xture of internediate conpound D9 (\,0.4398rg, 1.316 mmol ) in 1, 4-di oxane (5
m ) under a nitrogen atnosphere were W nternediate corrpound D39 (0.57
g, 1.448 mmol), Pd(PPh3)4 (0.076 g, O. 06 8 ¥ ) and NaHCO3 (2 ml, aqueous
sat. 20 solution). The reaction m xture szsubj ected to m crowave heating
at 150 C for 10 mn. After cooling, a®di ti onal Pd(PPh3)4 (0.076 g, 0.0658
ol ) was aktded t golutien r esict |ceﬂmmraﬁhlulye avallall Wasnethioxy-Z-olp-a 3-aithylo-3-

11 terod AR arBontie O srad Bimdb 16 SaaebThen el nTih i Gal e
filtrate wesascasidedportaanydsé phosphomsEvidoxbeomissi @6@ gnd 66 pumbl)i Elie bgsulibng
col um chr %g%eﬂgﬂbﬁwcﬁegfeh'a?% ge! for PN AMes Q&HM Q0 rf N abdbrMaitiRy 4

2.5% as elu 1 red rac 1 ons were col IFected and concentrated in
vacuo to yidélluEPdi Withr K¢ arand cwashsd nvitipavatero Hie grganigofpyer was separated and

goéﬁf 13@@&%‘15(;\&5&21@12&@@@9@&1&&@ Cs'bhﬁioh? Aried (MgSO4 aréd evaporated in 1|1acu€ hyl [ 1
oro C ro C one cycl ro ne
L2, 4]tri azgﬁﬁ[ ﬁrugea?rSQ\g?tdﬁWé CEAR ‘@/ %‘ aﬁ‘%@(t"ﬂﬁ’e Ei 1n é’i‘ G ﬁ‘% ngund

D40 (0.57 gomboifid DIr@4.5,g, oV lasarvdsitelsbtidi c acid (23 ng, 0.12 mmwol) in H20
(11 m) and acetone (6 m) was heated at 110 C for 20 m n. under m crowave

irradiation. After cooling, solid precipitate was filtered and dried in
vacuo to yilddsdriptipe2nedi ate conpound D41 (0.389 g, 75 % 10 Description 42

4- (4- B g -2B 6y 3~ RBEINS- Q{Eoﬂﬂ%nl?r}’lg:g)ﬁbﬁxanone (D42) A mxture of
i nt ernedi ate compound D38 (4 nmmol ) ,grp-t ol uenesul fonic acid

(21.949 ng, 0.115 mmol) in H20 (6 M) amgyacefone (3 mM) was heated at 110
C for 45 SN
©:‘>©
To a suspension of NaH (1.756 g, 45.818 mmol, mineral oil 60%) in DMF (200 ml)
cooled at 0 °C, was added benzyl alcohol (4.542 g, 42 mmol). The resulting mixture
was stirred for 5 min. Then, intermediate compound D1 (10 g, 38.18 mmol) was added.
20  The resulting reaction mixture was gradually warmed to r.t. and stirred for 1 h, then
quenched with NH4Cl (aqueous sat. solution) and diluted with H,O. The resulting
mixture was extracted with Et;O. The organic layer was separated, dried (Na,SO,) and
concentrated in vacuo. The crude product was purified by column chromatography
(silica gel; DCM/7M solution of NH3 in MeOH up to 1% as eluent). The desired
25  fractions were collected and concentrated in vacuo to yield intermediate compound D2
(9.2 g, 83%).



15 mn. under mcrowave irradiation. After cooling to r.t., the reaction

m xture was diluted with DCM and washed with a saturated aqueous NaCl

sol ut i on,wonnedi3(44a2S0O4) and concentrated i n vacuo. ThePCe@ap2o10/00290Xt ur e
was purified by colum chromatographyso(silica gel; DCM 7M sol uti on of NH3
in MOH up to 0.1% as eluent). The desired fractions were collected and
concentrated in vacuo to yield internedi ate conpound 20 D42 (2.17 g, 62 %
as a white solid. WD 2010/ 130423PCT/ EP2010/ 002909 68 Description 43

4- ( 4- Br ono- 2- chl or o- phenyl am no) - cycl ohexanol (D43) ClCl D43-aD43-b
(trans)(ci sﬂesglpé a3sti rred solution of internediate conpound D42 (2 g,
5.288 mol ) oy (40 M) at -78 C was added sodi um bor ohydri de (220 ng,
5.816 nmol )4BﬂTWG’IQﬁYXZ-bB’@amg-rgmaﬂmaitﬁLﬁ(\D@bmad tor.t. and further stirred
for 16 h. The resulting mxture was ther \quenghed wi th an aqueous saturated
ammoni um chl ori de sol ution, washed with 3 ,ori de (aqueous sat.
solution), dried (Na2SO4), filtered and ey, rated in vacuo. The 10 residue
t hus obtained was purified by cifeyl ar omaNogr aphy (silica gel; DCM 7M
solution of NH3 in MeOH up to 5ent —/The desired fractions were

col l ected and evaporated in vacwe=l/o yield internedi ate conpound D43-a
(trans) (0 8 .99 and .interne np d D4 710 g,
14755 a3 TP g sotufiGy of imbriiiiagh BoTiplid By P BPRR Bt j8 et T s O

44 added hydrazine monohydrate (0.416 g, 8.301 mmol) The reaction mixture was

ol 20 cySPiRegits fiodyfrondnkg LS E@ﬁ%ﬁ‘o cﬂ‘ﬂé‘ SO ?Q&Bﬁalmfﬁww o
mmol ) and peenebydiig @cé‘l)a‘tv@s addeddle the resubigE W warich &’G&Ié‘tﬁnt%l ectad 19t i on

of i nter neghidtdvaeMAHAE aP430a°d Qor7@g ﬁmn 2A§3r1c6mmg2 thé) rdactiol irRi%anRe wa ).
The mﬁhure was d assed ang_bt hen

bi s(di eanB?ﬁS‘érﬁ ) YauPy srfsild{ﬁ é}FHSo‘P‘B%‘&Fﬁi Jepsutmtyrpied. with e @xtowyie pom
(1:1) (0. O3dtegnediatoGeMpoumd P3e95adsw). The reaction m xture was heated at
150 C for 10 min. under microwave irradiation. After cooling tor.t., the

reaction mxture was filtered through di atomaceous earth. The fiItrate was
concent r at ddescriptiomdo. The crude resi due

N'-(4-benzyloxy-3-cyano-pyridin-2-yl)-2-cyclopropylacetohydrazide (D4)

N
N\ K
S

O
To a solution of intermediate compound D3 (4.099 g, 17.06 mmol) in dry DCM (112
ml) were added triethylamine (2.76 g, 27.294 mmol) and cyclopropyl-acetyl chloride

15

(3.438 g, 29 mmol). The resulting reaction mixture was stirred at r.t. for 20 min, then

concentrated in vacuo to yield intermediate compound D4 (5 g, 91%), which was used
20  without further purification.

Description 5

7-Chloro-3-cyclopropylmethyl-1,2,4-triazolo[4,3-a]pyridine-8-carbonitrile (DS)

N—M
N
o N7

Intermediate compound D4 (1.4 g, 4.343 mmol) and phosphorous (V) oxychloride
25  (0.810 ml, 8.686 mmol) in DCE (15 ml) were subjected to microwave heating at 150 °C
for 5 min. After cooling, the mixture was diluted with DCM and washed with NaHCO;
(aqueous sat. solution). The organic layer was separated, dried (Na;SO4) and



was purified by colum chromatography (silica gel; DCM 7M sol uti on of NH3
in 30 MeOH up to 2% as eluent). The desired fractions were collected and
concent r avecoion3odd® 2010/ 130423PCT/ EP2010/ 002909 69 vaceoTiEr2@binoerods a
colourless oily residue that crystallijized to yield internedi ate conpound
trans-D44 (0.950 g) as a white solid. Description 45

5(4- Chl oro- 3-iodo-pyridin-2-yl)-hydrazine (D45) ,NH2 HN CI To a sol ution of
2, 4-di chl oro- 3-i odopyri di ne [ CAS 343781-36-3] (4.7 g, 17.16 mmol) in

1, 4- di oxaneof&hfrated) in wasoadihe derhgad pexiunte was rpoinyficd siye cOmn(GO 6hnoinatdgdphyo6 2
mmol ). 10 ty 1 at. I I u . 16
A er counendlt REMIM, sl Bol T AT MEOLEuF 8 A 5 Bed. Fhe Belilla 5
resi due t hdmctprsaivaeeccolasted iand spneentrated Hrveuetowaeld dutenhediatiigompeundddeous
sat urated @leybig08do,) The organic layer was separated, dried (Na2SO4) and
concentrated i n“vacuo. The residue was washed with diethylether. The solid
t hus obPai ned was di scarded. The not he | i qguours were 15 concentrated in
vacuo to yinﬂsdribﬂberﬁmadi ate conpound D45 (2.31 g, 49% Description 46

N - (4-chl or,0; 3-1,Qdo- pyrij di n- 2- - 2- et hoxyacet ohydrazi de (D46) H H NN 20
o Toa Sk éﬂﬁ?@h‘%‘}dor%%ﬁﬁ%@@te conpaund D45 (1.54 g, 5.715 rnmol) in
dry DCM (39.6 m), cooled at 0 C, were adged triethylamne (1.589 m, 11.43
mol ) and et hoxy-acetyl chloride (0.7 N286 mmol ). The resulting
reaction mxture was stirred at r.t. fo To this m xture was then
added NaHCO3 (aqueous sat. solution). | organi c | ayer was separat ed,

oo Gy T Tt b e o o8 oy SR he ey D 1% >4
7- Chl ono- 3l heyyledt Ay 1-88 i edo-linke?, 4] hitiopeal akrosphetd)y fadi nddéd42p, d-N

tetramethylpiperidine (11.64 ml, 69 mmol) dropwise and the resulting reaction mixture

| 1

was stirred at —78 °C for 10 min. A solution of 2,3-dichloropyridine (10 g, 67.57 mmol)
in dry THF (75 ml) was then added dropwise. The mixture was stirred at —78 °C for 30
min. and then a solution of iodine (25.38 g, 100 mmol) in dry THF (75 ml) was added.

15 The mixture was allowed to warm to r.t. overnight, quenched with Na,S,0; (aqueous
sat. solution) and extracted twice with EtOAc. The combined organic extracts were
washed with NaHCO; (aqueous sat. solution), dried (Na;SO4) and concentrated in
vacuo. The crude residue was precipitated with heptane, filtered off and concentrated to
yield intermediate compound D6 (8.21 g, 44%) as a pale cream solid.

20
Description 7
(3-Chloro-4-iodo-pyridin-2-yl)-hydrazine (D7)NH

N3

(o]
N

| =

To a solution of intermediate compound D6 (8 g, 29.21 mmol) in 1,4-dioxane (450 ml),

25 was added hydrazine monohydrate (14.169 ml, 175.255 mmol). The reaction mixture
was heated in a sealed tube at 80 °C for 16 h. After cooling, NH,OH (32% aqueous
solution) was added to the reaction mixture, which was then concentrated in vacuo. The
white solid residue thus obtained was taken up in EtOH and heated. The suspension
thus obtained was allowed to cool down and the precipitate obtained was filtered off,

30 washed with EtOH and dried in the desiccator to yield intermediate compound D7
(2.67 g, 52%) as a white solid |



N C 5 Internediate conpound D46 (2 g, 5.27 mmol) was heated at 160 C for 2
h. After cooling, the brown gumwas purified by colum chromat ography
(silica geboioash&80Ac gradi ent as el uent). The desir edPCTaEPROI008299%T €

coll ected and concentrated in vacuo t® yield internediate conpound D47
(0.930 g, 49% as a yellow solid. MP.: 131.6C 10 Description 48 7-Chloro-3
-et hoxynet hyl-8-nethyl-[1,2,4] tri azolo [4,3 -a]pyridine (D48) NNN N Cl To
a mxture of intermedi ate conpound D47 (0.630 g, 1.866 mmol) in toluene (15
m ) 15 unddesariptibn 8gen at nosphere were added net hyl boronic acid (0.558 g,

9. 332 mol h_Ai qhexyl (25 65 < di4r osphi ne; S-Phos
(0.153 g, g‘?égspﬁyn%%{’)%?‘?é%é’%gﬁﬁ %Pfﬁ %“SWQ%%EW@?@H%E%& élgé}w? mol ) and
K2CO3 (0.773 g, 5.599 nmol). The rea&hpu ture was heated at 100 C
overnight. After cooling, the m xtur€&jwas||dil d with Et0Ac and washed
with water. The organic |ayer was ﬁt@d and concentrated 20 in vacuo.
The residue was purified by colum gjhromat ography (silica gel; DCM Et 0Ac
from 100/0 to 10/90 as eluent). Th red fractions Were col | ected and

concentrated in vacuo to yield internediate congound D48 1051\% 249 .
M P.: 92. gdopxsqluiien p@mtqmledgtte compound D7 (0.73 g, 2.709 mmol) i 1n dry DCM (8 ml),

- (4- benzyheped- a’idvcfw&rsua%ahﬁﬁle yafmqbr{o%aym %084 Ay 8h@ Ry EloBAd f‘}ﬁ
(D49) H H CF3 ﬁ'{ ﬂ“&ﬁl%'sﬁ E%uiif»PC‘i'/ EP2010/ 002909 71 ( 904 g,
15. 534 nolafety %f‘s(ﬂ% n%%%%lc {ing LEACHAN PIXRAERER Stigred &t I-tand
stirred forforlléh. Tidwhis mbeuneiwdsithen w&dw{ce(dg (AiqtlébdklalalCEBluﬁaﬁw gFhe sestfing

sol ution). o] ani | 4 dr| ed (;Na2SO4 t he

concentr at egﬂﬁonvacuo o) %ﬁ%?t\é\@l i m@y e i %‘%‘%é&?%{t ga Edal [Sld.ffd 5.04
g, 96% . 5 (MeS€k) md emcigirated in vacuo to yield mtermedlate compound D8 (0 94 g, 99%).

7- Chl ofg- 3-et hoxynet hy1-8-trifluoronethyl4l, 2, 4]triazol o[ 4, 3-a] pyri di ne

(D50) FN-N_F/ _/0---./ N C
Description 9

8-Chloro-3-cyclopropylmethyl-7-iodo-1,2,4-triazolo[4,3-a]pyridine (D9)

N—>\P
o AL
N

Intermediate compound D8 (0.74 g, 2.389 mmol) was heated at 160 °C for 40 min.
15  After cooling, the brown gum was triturated with DIPE yielding intermediate

compound D9 (0.74 g, 93%)).

Description 10

N'-(3-chloro-4—iodo-pyridin-2-yl)-3,3,3-trit3|uoropropanohydrazide (D10)

N
HN" CF,

cl |\No
| =

20  To a solution of intermediate compound D7 (2.528 g, 9.38 mmol) in dry DCM (15 ml),
cooled at 0 °C, were added triethylamine (3.244 ml, 23.45 mmol) and 3,3,3,-
trifluoropropionyl chloride (1.924 g, 13.132 mmol). The resulting reaction mixture was
stirred at r.t. for 3 h. After this period, NaHCO; (aqueous sat. solution) was added. The
resulting solution was then extracted with DCM. The organic layer was separated, dried

25  (MgSO4) and concentrated in vacuo. The residue thus obtained was triturated with
DIPE to yield intermediate compound D10 (4 g, 55%).



A solution of internediate conpound D49 (1.24 g, 3.357 mml) in DCE (12
ol ) were 10 added phosphorous (V) oxychloride (0.804 m, 8.393 mml. The
m xt ure wae 2bmaeqsunder mcrowave irradiation at 150 CPtmlEP%lonmnm After
cooling, the resulting reaction m xtu3e was carefully poured over a stirred
saturated NaHCO3 aqueous solution. The resulting aqueous sol ution was
extracted wwth DCM The organic | ayer was separated, dried (Na2SO»4) and
concentrated in vacuo. The crude product was purified by colum 15

chr onat ogr apdsyriptibhil¢a gel ; DCM Et OAc from 100/0 to 60/40 as eluent). The

e e e SO SSUE S R AL A Y °,

Description 51 20[ 2- Fl uoro-4-(4, 4,5, 5- /etwﬁﬁylt 1,3 ,2] dioxaborol
an-2-y1) -phenyl] -i sopropyl -am neC( I s(pi nacol at o) di boron (2.816 g,
11.09 mmol ) and pot assi um acet ate (2|512 g, 25.593 mmol) were added to a
sol ution of N-(4-brono-2-fluorophe i sopr opyl am ne 25 [ CAS

1019541-29-7] (1.98 g, 8.531 nmol) in 1, 4-di oxane _) The m xture was
degassed a epn@ﬁate compound D10 (4’g, 5.27 mmol) was heated at 170 °C for 4 h. After

[1, 1" - bss( dopled) the besphigh) whe tiveReE vigi DIFRmiakdladibug(dbtained ¢asMeax

ith DCM 6 dd t t
i 2 it s 0B ol A, SRR OO,
filtered ththaugncentedtadvnoenus. Beardride fiodudtivdsrpatridieddy cobsme chrontatograghdc and

evapor at ed a

chr omat ogr éélﬂ (()gs}ll P@g@em%q 8@%@%%&&@%&0&6@%@8& %ﬂ‘kﬂe)pt ane/ DCM
from 100/ 0 dtesirf@l' fogtiens fege mo)lectih aandesoncentrited oni vreyowtsr giald| inteemediatend
concentipat @EmpBuAPP (.85% gg% internedi ate conpound D51 (1.44 g, 56%
Descri ption 55 52- Cycl opr opy1- 4 ni tropyridi ne (D52) To a m xture of

pot assi um cycl opropyltrifl uoroborate (0.943 g, 6.37 mmol), palladium(I1l)
acetate (0.I838fp gon(12126 mol ), di-I-adamantyl butyl phosphi ne [ CAS
321921-71- 4#)5(‘) ) %fgjd 0. 18(19 enaﬂ% and Cs2CO3 (6.165 g, 18.922 mmol) in
tol uene (2 s} 1 Y under .a nitrogen atnosphere was added

2-chloro-4-nitropyridine (1 g, 6.307 nmmo) | The reaction m xture was heated

at 98 C for 2 days. After cooling, t hd~ Nre was washed with water. The
organi ¢ phase was separated and dried (Na2SP4). The filtrate was

concentr at ed in vacuo and the residuey Furified by col um chr omat ogr aphy
(silic

ane/ r.om 100/ 0,.to /50 | uen The desired
15f rac'iil P onsT (’V\ér 'ﬁttﬂnl 8tt ‘L’d%fmf’r I(gg ?’ﬂ%fgdﬂ’ﬁobomﬂ SORTORE ARG at e
compound D%2.940.8088.651 H&@)I)aﬁl sl TOIF ¢40 miihicobledr ytst-28 1°Cz afldetpomitsdgendi ng

Descri pt | Ontxggsp‘hel(e w%rsoa%eg f-ll)ﬁjtoﬁfﬁngrrr]le&gxl% r%l ¥E éﬂpmng)cyll M c1jri Héx Ié)sE)?’)
dropwise. The resulting reaction mixture was stirred at —78 °C for 45 min., then a
solution of iodine (9.81 g, 38.651 mmol) in dry THF (20 ml) was added dropwise and

20  the mixture was further stirred at —78 °C for 1 h. The mixture was allowed to warm to
r.t., diluted with EtOAc and quenched with NH4Cl (aqueous sat. solution) and Na;S,0;
(aqueous sat. solution). The organic layer was separated, washed with NaHCO;
(aqueous sat. solution), dried (Na;SO4) and concentrated in vacuo. The crude product
was purified by column chromatography (silica gel; Heptane/DCM up to 20% as

25  eluent). The desired fractions were collected and concentrated in vacuo to yield
intermediate compound D12 (7.8 g, 81%)



20 To a solution of 2-fluoro-4-bronmophenol (0.534 m, 4.873 mmol) in DVSO
(10 M) was added K2CCB8 (1.345 g, 9.746 mmol ) and internedi ate conpound D52
(0. 800 g,wé.28i0213mam| ). The reaction m xture was heat ed aCTHEPOGOM01904. 5
days. After cooling to 25 r.t. the resction m xture was washed w th NaHCO3
(aqueous sat. solution), then extracted with DCM The organic | ayer was
separated, dried (Na2SO4) evaporated to dryness. The crude product was
purified by colum chromatography (silica gel; DCMto heptane/ DCM from
100/ 0 to 3(esoripdomllBent). The desired fractions were collected and

w0 2010/ 13015 BEFERSGtoSs e D BERDR, onsa e 07 (100 9 22 -

2-Cycl opropyl-4[ 2-fluoro-4-(4,4,5 , 5tetr met hy141, 3 , 2]

di oxabor ol an-2-y1) - phenoxy] - pyri d| n&F NF5 To a soI ution of

i nternedi ate conmpound D53 (1.02 g, 3.31 ) in 1,4-dioxane (20 m) were
added bi s(pi nacol at 0) di boron (1.345 gci5. mol ) and pot assi um acet ate
(0.975 g, 93 nltro en stre fedt xture and
then T1°1 ToBE0H BhAMSHETS pamhoyies BAF SRerbfs g (50 )

adi un( 1 b) - added fvoredul fonficlifludrolicetio. deib guetl@l 1&93rn(TID$58 Vials hdd@ﬁ mitiod)

e react! d A pARIsRAENT Sofiher I 163108 (E0E W, 103 BRbED. T6 realifor fidipley
with DCM T¥es healedama sealed Bibgpel 80 &4 fornS hafsﬁgr cophiagstbs }SQIIUQHW@ q)@pmfateeid by
col umm chr qpL A0 8RB Yn(de! drb&dtt $8is p uﬁ'ﬁ@&%ér ‘colupit él%lxﬁ%&%gph%sﬁi% Wge’ll FFCM

eluent). The desired fractions were collécted and th | vent
evapor at ed 3 relyandho heodssired drackieas mesas splledehardicanesmirated. igaencyo tegyigld 15

Descri pbi onntefmédifté <BmpotnDABYDS G, PhEHOXY) - 2- et hyl - pyridine (D55) F 20 To
a solution of 2-fluoro-4-bronmophenol (0.576 m, 5.258 mmol) in DVBO (8 m)

was added K2CO3 (1.451 g, 10.516 nmol) and 2-ethyl-4-nitropyridi ne [ CAS.
101860- 96- Mestipdon 14, 5. 258 mmol ) . The reacti on m xture was heated at 100C

for 2 days., = B fA d wth

2-fluoro-4- brgr?r%g/#g% 28 é@gthﬁ? g(cqﬂtlhgooc for 6 hours nore.

After cooling tor.t. the reaction mxt e washed wi th 25 NaHCO3
'é"F

(aqueous sat. solution), then extracted™w The organic | ayer was
separated, dried (Na2SO4) evaporated to _drypmess]. The crude product was

purified by col um chromat ography i caogely” DCM t o hept ane/ DCM from
100/0 to 30/70 as eluent). The des gl fractions were collected and
concentrated in vacuo to yield internedi ate conmpound D55 (0.985 g, 63 9.
WO 201Q5 13W3@@ﬂeﬁﬁagm/mq0987 DQS13'2| Iﬂfﬂdl’%@‘ﬁ mineral oil) in DMF (50 ml)

2- Et hyl - 4] 2- f

i oxator of Selsd gt §rivas added bspP EaliRo) a2 1. 3 Jgmpll, g rpsyting mixture

i nt er nedi at\ascsm’mdufw Dﬁﬁn(mt%ﬁzdga,te SodpOoumd bIIB ( (2r6 £, 416776 xamel)( ®a@s then wer e
dded b t 4 t

added b1 gt AR LR BER AT AICLACRRRPINBESE B

then [ 1 1" wastms{odr-phangrichpd sy Maeterf andr oxeasted Wﬁhcﬁﬂz@r Efbalqrammr}qyemwﬁpl ex

wi th Dgdl (Jsgﬁaraté@ dit& MNa,801Pdnd BB cknitited 39880, THE hRRCEb@RtWas pUrfidgRs

heat ed at
y column chromatography (silica gel; Heptane/DCM gradient as eluent). The desired

fractions were collected and concentrated in vacuo to yield intermediate compound
D14 (1.1 g, 33%).



10 overnight. After cooling tor.t., the reaction mxture was filtered

t hrough di at omaceous earth and washed with DCM The sol vent was evaporat ed
i n vacuo.wohelwwai2due was purified by col unm chronat ogr pmEPe&i0ldI909 gel ;

el uent: Heptane/ EtOAc up to 10% as elifent). The desired fractions were
coll ected and the solvent was evaporated in vacuo to yield internedi ate
conpound D56 (1 g, 87 %9 15 Exanple 1 743 -Fluoro-4-(2

‘- met hyl - pyri di n-4-yl oxy) - phenyl ] -8-chloro-3-(2,2,2-trifluoro-ethyl)-
1,2,4-triazol 0[4 3-a] pyri dine (EI') 20 To a mxture of internediate
conpound DIj lg .553 mmol ) in 1,4-di oxane (3.5 m) under a nitrogen
at nosphere vvere ag ea conpound D26 (0.267 g, 0.609 mml), Pd(PPh3)4 (0.032
g, 0.0277 rﬁhﬁepzﬂnayﬂan@mro(metsylmyndaqaetbhby%zme §B13tion). The reaction
m xture was subjected to mcrowave heat i Eg atHL Cfor 10 mn. After 25
cooling, the mxture was filtered throug of di atomaceous earth and
washed with 1, 4-di oxane. The f||trate s/(:o entrated in vacuo and the
resi due was purified by columm g At gr phy (silica gel; DCM 7M sol ution
of NH3 in MeOH up to 2% as WO 2 130423PCT/ EP2010/ 002909 75 el uent). The
desired fractions were collected and concentrated in vacuo. The residue

t hus obfai feda suspension of iatezvhediatencompmnd D14 E1QP g ign3l782 onpoldmel 1 Brdipgarg29 g,
12% . Exa

57.13- F ugrrao 8( as addﬁd hydrazu&? I%r_lonoh?/drate) G. 676 ml _75_’{8r Irrfulncl)Jl%r g‘hrr% trﬁacltlon
cycl opr opy IMME{URG Wasp szbJ&cf{efhtgngcg{w;avg IE’PB% Pgllﬁ% @If% 3Rumjp. After coel “Fg theto a
m xture of redultigRANPSEWED EBHVREated (n LEeUd2 The residdOBids BBRInedi wasldidsotiedxane

1 m) under a added, c ound 0.0 0.113
o)) 16 %(@%mﬁ) st TR G i fie st "R 75 Dubanic Hystl v,
sat. sabut Isepa)rated',hme(bﬂdhjsml) rind tevaporated zaub;cecttedyleld intecmediateecdmepdundg at

150 C for f m xture was filtered through a pad of
di atorraceous e r 96%%5% tastoﬂﬁl 4-di oxane. The filtrate was

concentrated in vacuo and the resi due was purified by col um chromat ography
(silica gelpesHEMighhgol ution of NH3 in I\/EOH up to 3% as 15eluent). The

d d f t |l ect d i final
Cgrsri){)ﬁn d E%é:((b?@ggy\qerﬁégfgélugr%r&t y? pyn(c:i&n S cycﬁoprlogyl\a/iggtg}?yc}razigé 8596) 'ha

@@ PaN

To a solution of intermediate compound D15 (0.890 g, 3.142 mmol) in dry DCM (3 ml)

were added triethylamine (0.653 ml, 4.713 mmol) and cyclopropyl-acetyl chloride

[C.A.S. 543222-65-5] (0.373 g, 3.142 mmol). The resulting reaction mixture was

stirred at 0 °C for 20 min, then concentrated in vacuo to yield intermediate compound
20 D16 (1.1 g, 96%).

15

Description 17
7-Chloro-8-trifluoromethyl-3-cyclopropylmethyl-1,2,4-triazolo[4,3-a]pyridine (D17)
N.——
A
I N
Cli =
25 A solution of intermediate compound D16 (1.14 g, 1.872 mmol) and phosphorous (V)
oxychloride (0.349 g, 3.744 mmol) in CH3CN (10 ml) was heated under microwave
irradiation at 150 °C for 10 min. After cooling, the resulting reaction mixture was
diluted with DCM, washed with NaHCO; (aqueous sat. solution), dried (Na;SO,4) and



Exampl e 3

7-[3-Fluoro-4-(2',6" -di net hyl -pyridin-3-yl oxy)-phenyl]-8-chloro-3-(2, 2, 2-tr
i fl uor o20ebhyloy13423, 4-tri azol o[ 4, 3-a] pyri di ne (E3) F pCo/eR20000190€ Of

i nternedi ate conmpound DIl (0.2 g, 0.53 nmol) in 1, 4-dioxane (3.5 nm) under
a nitrogen atnosphere were added conpound D24 (0.228 g, 0.664 mol),
Pd(PPh3)4 (0.032 g, 0.0277 nmmol) and NaHCO3 (1.5 ml, aqueous sat.
solution). The 25 reaction m xture was subjected to m crowave heating at
150 C for XdnesnfrateAf inevadi@orIThegcruM@rcmuxt Wwae pmﬁeﬂiﬂy eolachri biirongkogragiad of

di at omaceoys.;.eart d.wt 4- di TIh i It

Concentr at A Eh esh oG MR Vil of o T MR e 20 2ty Hhe desired
2010/ 13042 3RCTipEP@id LOlNReBD aifd contentrated hnoweuo do apéld ibtdriniedatey edmp®EM 7M
sol ution ofp Yyas eluent). The desired fractions were
col | ected any_@onceér;/% t)légalt\ﬁngeas?uo The residue thus obtained was
trituraPed with DIPE to yield final conpound E3 (0.032 g, 12.8%. 5 Exanple
4 7-[3-Fl upp&eAptidn 18' - di net hyl - pyri di n- 3-yl oxy] - 8-tri fl uoronet hyl-3-

cyclopropyl 4-triazo a]pyrldlne(E4) /' \ NF To a m xture
inter ne&ribé%é%rﬁb‘g'ﬂhﬂ‘yﬁlﬁm% %éaﬁa mmol ) in 1,4-dioxane (2 10 n)

under a nitrogen atnosphere were added corrpund D24 (0. 78 g, 0.227 mmol),

Pd(PPh3)4 (0.021 g, 0.0181 nmol) and N&HCO .5 m, aqueous sat.

solution). The reaction m xture was subj e to m'crovvave heating at 150 C

for 7 nm After cooling, the m xtur as T ered through a pad of

di at omaceous earth and washed with @- oxane. The filtrate was

concentrated in vacuo and the residuesfas purified by 15 col um

chr Oat 097 ARNY wfiold GnBnca RIS A5 O 1 M08 ol HBickendlé A

el uent). The desired fractions wer trated I n vac
The r edDduandpia niknesn rsmosphere w.erwc&keéd)hsmylrqumé@p%@ Q7 gi 2191 mmel),

conpound EPpiY0(®2118%2790.183 mmol) and NaHCO; (5 ml, aqueous sat. solution). The

reaction mixture was subjected to microwave heating at 150 °C for 10 min. After

cooling, the mixture was filtered through a pad of diatomaceous earth and washed with
EtOAc. The filtrate was evaporated in vacuo and the residue was purified by column

15  chromatography (silica gel; DCM/MeOH up to 2% as eluent). The desired fractions
were collected and evaporated in vacuo to yield intermediate compound D18 (0.4 g,
98%).

Description 19
20  [3-Chloro-4-phenyl)-pyridin-2-yl]-hydrazine (D19)
H
Cl N—NH,
72
To a solution of intermediate compound D18 (0.4 g, 1.785 mmol) in EtOH (4 ml), was
added hydrazine monohydrate (1.732 ml, 35.7 mmol). The reaction mixture was
subjected to microwave heating at 160 °C for 20 min. After cooling, the solvent was
25  evaporated in vacuo. The residue thus obtained was taken up in DCM, dried (Na,;SO,)
and evaporated in vacuo to yield intermediate compound D19 (0.3 g, 77%) as a white
solid.



Exampl e 5

203- (4- phenyl pi peri di nyl ) met hyl-8-chl oro-7-phenyl)-1, 2,4-triazol o[ 4, 3-a] pyr
i di ne (EByO 2010013842801 uti on of internedi ate conmpound D20PCU/EP2H08§02909 544
mmol) in acetic acid (2 m) was added74- phenyl pi peridine (0.158 g, 0.98
mmol ) and fornal dehyde (0.502 m, 2.231 nmmol; 37% . The resulting m xture
was heated in a sealed tube at 80 C for 3 25 days. The reaction m xture was
diluted with DCM and washed with 2M NaOH. The organic | ayer was separat ed,
dried (MySOEsception@fcentrated in vacuo. The crude product thus obtai ned

was purified >0l yr K K (Sl 6 y DCM 7M. WO

2010/ 13042%&&26%%8@58%%zgwg%(’ﬁoaﬁb%ﬁﬁﬁﬁgf#% MeOH up to 10% as
eluent). The desired fractions were cqll ect/fed\and concentrated in vacuo to
yield final conpound E5 (0.152 g, 69% . } _
57- (3-Chl oro-4-cycl opropyl am no- phenyl) 3-/( ycl opropyl nethyl)-1,2,4-tri
azolo [4,3- a]pyridine (E6) C To Y xt 0Fe of internedi ate conpound D9
(0.3 g, 0.899 mmol ) in 1, 4-di oxane ) under a nitrogen atnosphere were
added conpound D35 (0.317 g, 1.079 mml), 10 Pd(PPh3)4 (0.052 g, 0.045
rnnol ) and IMaHiG&Bate onipound| IHOUS.25ag, .1. K38l mmiobndnd fiethylarthoforomate(281% ml,was
heat ed at f 6: ' L] ( 3)4
(0052 5 0778 Hinohlin mbic Y f Ry Matc BSalet IR 2L TRULE 1B 1 AR
heat ed at %goking dhe nesulting mpixgyre s evappratef én mpsyou The wesidye thug pligined vasgh a
pad of di a&ﬁﬂiﬁﬁ@&w&h‘ﬁ%@fb SRl Wesmediaw ddmpdufd D29 (0.Dhe o Bbigate was
concentrated in vacuo 15 and the residue was purified by colum

chromat ography (silica gel; DCM 7M sol ution of NH3 in MeOH up to 2% as

el uent) folDesesgtiby 2HPLC chr omat ogr aphy on (C18 Xbridge 30 x 100 5 pm

nmobi | e, phasg, radi ent. from 80%,0. 1% 607 tion in water, 20% MeOH
to 0% (.1)81 aﬁ&?ﬁ%‘ﬁ% 0&??%‘8”%%%&%%%%%’@5@%6@?5 The desired fractions
were col |l ected and concentrated in vacuoyto yield final conmpound E6

20(0. 161 g, 48% Exanple 7 o 0

7- (3- Chl or 0-4- pyranyl- 4- oxy- phenyl)-8-c 0- 5' €2,2,2-trifluoro-ethyl)-1,2,
4- triazolo[4, 3-a]pyridine (E7) CN solution of internediate conpound

D31 (0.2 g, 0.431 mmol) and phosp us (V) oxychloride (0.080 m, 0.862
mml) in CH3CN (2 m) was heated dnder mcrowave irradiation at 150 C for 5

mn. After cooling, HCO3 . (aqueous sat, sol ytian S.
To a soﬂl%on'\clg ZC,:g?ilrglet%yl- -pyncsh%ol 3 g, 24.35 r)nmvc\ﬁs in THF (30 ml) at r.t.,
were added Cs,COs (15.87 g, 48.71 mmol) and 3,4-difluoro-1-nitro-benzene (3.87 g,
24.35 mmol). The reaction mixture was heated at reflux for 2 h. After cooling to r.t. the

15  solids were filtered off and the filtrate was evaporated to dryness. The crude product
was purified by column chromatography (silica gel; DCM/7M solution of NHj3 in
MeOH up to 2% as eluent). The desired fractions were collected and concentrated in
vacuo to yield intermediate compound D21 (5.88 g, 92 %).

20  Description 22
4-(2,6-Dimethyl-pyridin-3-yloxy)-3-fluoro-phenylamine (D22)
F

A solution of intermediate compound D21 (5.88 g, 22.44 mmol) in EtOH (200 ml) was
stirred under an atmosphere of hydrogen at r.t. in the presence of palladium 10% on

25 activated carbon (0.58 g) for 3 h. The solids were filtered off and the filtrate was
evaporated to dryness to yield intermediate compound D22 (5.20 g, >99 %), which was
used without further purification.



added. The resulting m xture was extrated with Et0OAc. The organic | ayer was
30 separated, dried (Na2SO4) and concentrated in vacuo. The crude product
was puri fweaotwideeBum chr omat ography (silica gel; DCM RCOEP2010/0029060% as
eluent). The desired WD 2010/130423F8T/ EP2010/ 002909 78 fractions were
coll ected and concentrated in vacuo to yield final conmpound E7 (0.125 g,
6599 as a white solid. Exanple 8 58-Chl oro-3

-cycl opr opyl net hyl- 7- ( 4- phenoxy- phenyl )-1,2,4-triazolo [4,3 -a]pyridine
(E8) I nt ewsdriptien 23nmpound D37 (0.1 g, 0.321 mmol ), cycl opropyl-acetic

acid (0.032l 33 ) i h SOPk: t hy:Lan 0.112 m, 0.641 nmol),
pol yme_r-sup%p 4?’?%’3“"2%ﬁ%hﬁ%@ﬂwﬁggﬂ%ﬂfyﬁg@yﬁ8 962 mmol, 2.15 mmol/g)
and trichloroacetonitrile (0.0643 mM, 0.641 mmol) in DCM (3 nl) were heated
under microwave irradiation at 150 C for 18Fmin. After cooling, the mxture
was filtered through a pad of di at ogaced eqrth and washed with DCM and
MeOH. The filtrate was washed with [wat| @ organi c | ayer was separ at ed,
dried (Na2SO4) and concentrated i # VR . eI residue thus obtained was
purified by columm chromatography (silica gel; DCM EtOAc up to 20% as

el uent) 3 TH® deelptiey of ilﬁ@mfz%ﬂﬁemm@ow Dééﬂlx& &rid-Zomadhin 5%&'*&75 mly 48%o0.

The resi dugqhépis), QBbRUAE O “Wag/ak hiddd Aédtiod disodivdh RittiteaI T g, Y9683 Finitl) fni nal

conpound E8 (0. %4 , A459.. 20 | e : .

8-Trifl uor av?éffrh& -‘?ﬁs-‘i&?ﬂ F%ngﬁggﬁahﬁ? de3s4iPn KIYE 3%35) WarReH, 9 r-8-and

cycl opr opylstimedytbi alfuzthdt 11651 @manol Thed midxtated wabk dhére codd8d t0 CPCTandacoppet Lrg)sa of

i nt er medi at, d Q17 9 q, . 326..nmol .0 1. 4-di oxane

under oo e RIS IR D58 nadediBt ISt Slrbe Sl BHAAGS Br S Al

0.408 rfiol at 0P RRhB)en the r0ix8urg, W, aBnatol )t and fNAECAIred. 5 181 mumdlheous

sat. sol utiglion IN€uir&aat A HELeh Y ﬁ4d‘% fd1984 ROl ﬁ?lﬁftu{@\%foe%l’e% to'ritagiqat i on
After t 11t

at 150 C for 7 mm er coaql 1 ng, e mxture was ered through a pad of
di at omaceo§aredaht Rewirrlizah SHEY aadRequs agiratyh sokutipn roft ko (s BtOfceles thead i n

vacuo and tad@ed @gd dHe 1¥@ss Ierp Wephrafd. bmlecwfuﬂa FHUs© "RdsOafiad a0 )i & gel ;
DCM 7M sol ution OI NFB I n NEIH;I up, VWO gOJfO/ 3042t3PCt’I)'/ EP2010/.002909 7
concentrated to dryness. The crude product was punified by column chromatography

15  (silica gel; heptane to heptane/EtOAc up to 10% as eluent). The desired fractions were

then collected and concentrated in vacuo to yield intermediate compound D23 (8.75 g,
89 %).

Description 24
20  3-[2-Fluoro-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenoxy]-2,6-dimethyl-

pyridine (D24)
F
O
{2
7\ ©
—N

To a solution of intermediate compound D23 (1 g, 3.377 mmol) in 1,4-dioxane (8 ml)
and DMF (4 ml) were added bis(pinacolato)diborane (2.572 g, 10.13 mmol) and
25  potassium acetate (0.964 g, 10.13 mmol). The mixture was degassed and then [1,1°-
bis(diphenylphosphino)-ferrocene]-dichloropalladium(Il) complex with DCM (1:1)
(0.083 g, 0.101 mmol; [CAS 95464-05-4]) was added. The reaction mixture was heated
at 150 °C for 10 min. under microwave irradiation. After cooling to r.t., water was
added and the mixture was extracted with EtOAc. The organic fraction was dried
30 (Na;SO4) and the solvent evaporated in vacuo. The residue thus obtained was purified
by column chromatography (silica gel; DCM/7M solution of NH; in MeOH gradient as



to 3% as eluent). The desired fractions were collected and concentrated in
vacuo to yield final conpound E9 (0.083 g, 56% . Exanple 10

58- Tri f | wwo@ueiisy4dks7[ 3- chl or o- 4- (t et r ahydr o- pyr an- 4- yl arcm@Ep2@iosmwby - 3-

cycl opropyl net hy141, 2, 4] tri azol o[ 4, 3-®] pyridine (E 10) 0 C To a m xture of
i ntermedi ate conpound D17 (0.07 g, 0.254 mol) in 1,4-dioxane (3 m) under
a nitrogen atnosphere were added internedi ate conpound D33 (0.107 g, 10
0.317 mml ), Pd(PPh3)4 (0.029 g, 0.025 mml) and NaHCO3 (0.75 m, aqueous
sat. sol utietuent). Thee desifddi Gractivns weee Vaddlettedt adl wnaigorated cinowast® ite rydidat i on
at 150 C for After xture was filtered through a pad
of di at onncetgﬁrggaé%?tcﬂmgﬂ'ﬂnﬁgg%’]é@%mgt ﬂ?é{po The filtrate was concentrated
in vacuo and the reS| due was purified by coI um chromat ography (silica gel;
DCM 7M sol yids gﬂ in MeOH up 15to 3% as eluent). The desired fractions
were collecte gnd concentrat ed in vacuo tg yield final conmpound EI O (0.045
g, 39% 5 BfalfpBromor2-fluoro-phenoxy)-2-methyl-pyridine 1-oxide (D25)

8-Tri fluoromethyl-743-chl oro-4-(4-hydroxy-cycl ohexyl ani no) - phenyl ] - 3-

20cycl opropyl methyl -[1, 2, 4] tri azol 0[4 3 a] pyri dbne (EI'l, trans) Cl To a

m xture of internediate corrpoun N'0.254 mml) in 1, 4-di oxane (3
m ) under a nitrogen atnosphere we dde |n er nedi at e conpound D44 (0. 086
g, 25 0.317 mol ), Pd(PPh3)4 (0.029 | ) and NaHCO3 (0.75 m,
aqueous sat. solution). The reacti onFm xture was heat ed under m crowave
irradiation at 150 C for n [ il.tered
t hrough a p&d ®f SB‘“&PBWé’éeéﬂgroé%PrA%ﬁ]e IiﬂEt g1 T’HBOlgl "Brat’e was

concent r at exkethylpyaclidonar(d0 h’ﬂ)} ar ets,l \daseaddas soMﬁ}nZQ&iMdﬂﬂ)éaiﬁ?Gﬂ" miaR31) 50902909

80 p““lf)'er%@)!ra?%h ortCh()v? P %(_{ (f; nge)‘ it %Ill%g ! f NH3 i n
veon AR L AR Bl S il kR @6 bS L0
oS borsanomireljowatAlded, ok sacion PSS batigragy B e oo g
sol ution i \ahelve &Q&@aﬁ%}%%épc&% t& rN%G%JanN@% &Hn@d SHUEIONL (230

wat er, 100% CH3CN). The bdesi red ctions were col l ected and concentrat ed

in vacuo t &b \ypﬂlefiméh W@Eﬁﬂ@é‘?\d‘lltlapd (teenoegragted gish additipnal BiQAc @ x
8- d oro- 743n19hr1wmﬁblﬁéd bipdhidxektiams |v%@&ﬁé@m@8b4p&ﬁ1ﬂlk]soﬁreﬁb’@da@@fa@élwnﬁet hy

11001, %54] t rala?oZOJl'RL drude ]pD Xéucql was (pl%l]fl%ed {)? ngc}lumn chromatography (silica gel;
DCM/7M solution of NH; in MeOH up to 2% as eluent). The desired fractions were

collected and concentrated in vacuo to yield intermediate compound D25 (4.36 g, 47
%).

20  Description 26
4-[2-Fluoro-4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenoxy]-2-methyl-

pyridine (D26)
F
.0:6
o—<\ >*B~
7\ ©
N=

To a solution of intermediate compound D25 (2 g, 6.709 mmol) in 1,4-dioxane (16 ml)
25 and DMF (8 ml) were added bis(pinacolato)diborane (5.111 g, 20.127 mmol) and
potassium acetate (1.975 g, 20.127 mmol). The mixture was degassed and then [1,1°-
bis(diphenylphosphino)-ferrocene]-dichloropalladium(il); complex with DCM (1:1)
(0.165 g, 0.201 mmol; [95464-05-4]) was added. The reaction mixture was heated at
150 °C for 10 min under microwave irradiation. After cooling to r.t. water was added
30 and the mixture was extracted with EtOAc (20 ml). The organic fraction was dried



Cl To a mxture of intermedi ate conpound D9 (0.129 g, 0.388 mol) in
1,4-dioxane (3.5 m) under a nitrogen atnosphere were added internedi ate
conmpound Wo20(00L303g, 0.427 mmol ), Pd(PPh3)4 (0.0224 g, POTEPeLOMMINY and
NaHCO3 (1.5 ml, aqueous sat. 15 sol utbon). The reaction m xture was heated
under mcrowave irradiation at 150 C for 10 mn. After cooling, the m xture
was filtered through a pad of diatomaceous earth and washed with

1, 4-di oxane. The filtrate was concentrated in vacuo and the residue was
purified byNefiQumandtthesalvenr eyupyratesi in eaugeThe Bide fvbdwdt thuobtainediidasi n

MeOH up to 29 I

concentr at é’é riigd B 8 c\%}%c@%ﬁﬁto&?@hpﬁgﬂl‘cﬁ go npou nc}@@"‘%&%@% ﬁﬁ%@?’) The
Exanpl es 1$leare(dcifr§ytlm$d“@se t»;otltccrtqhsa)n 7a@\cepiraied-ia- yaruny wsgfclpmh@at,el

am no) - phe%%ogn@bhgr(pqggc“%pr opyl nethyl [1, 2,4]triazolo [4 -a] pyri di ne.
(E 13-a(cis) and E13-b (trans)) E13-aE13-b 25ci strans

2010/ 13 423PCT/ EP2010/ 002909 81 To a m xture of internedi ate conpound D41
(0.389 g, D&odptively in MeOH (8 m) stirred at r.t. was added sodi um

bor ohydri d 03 t he ure was stirred for 16 h.
NaHCO3 (aqg‘é@' rogqungkﬂrﬂtpg%(}xm\xg%tlwg? @éﬁd the resulting mxture was
extracted with DCM The organic layer was separated, dried (Na2SO4) and 5
concentrated in vacuo. The reS| du usiQptaird was purified by colum
chromat ography (silica gel; @\’utl Df NH3 in MeOH up to 0.03% as
eluent). The desired fractions wer €d and concentrated in vacuo to
yield final caonpound E13-a (cis) (O. 04; 10 9% and fi nal corrpound E13-b

(t rans)l (opgmlﬁturq_gﬁ/él-brq_xgoé(gﬂgqoep@g 1 (4°g, 19.28 mmol) tetrahydro-4-pyranol (2.20

ml; 23.13 mmol) and polymer supported triphenylphosphine (17.29 g, 39.29 mmol;

purchased from Argonaut, loading 2.23 mmol/g) was suspended in DCM (250 ml) and
then cooled to 0 °C. Di-tert-butyl azadicarboxylate (6.65 g, 28.92 mmol) was added
portionwise and the reaction mixture was warmed to r.t. and shaken for 2 h. The resin
15 was filtered off and washed with DCM. The combined filtrates were evaporated to
dryness. The crude product thus obtained was purified by column chromatography
(silica gel; DCM/7M solution of NH; in MeOH up to 2%). The desired fractions were
collected and concentrated in vacuo to yield intermediate compound D27 as colorless
oil (5.38 g, 95 %).
20
Description 28
4-[2-Chloro-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenoxy]-tetrahydro-

pyran (D28)
X
SN
0]

25  To a solution of intermediate compound D27 (2 g, 6.85 mmol) in 1,4-dioxane (10.8 ml)
and DMF (1.2 ml) were added bis(pinacolato)diboron (2.01 g, 8.23 mmol) and
potassium acetate (2.01 g, 20.55 mmol). The mixture was degassed and then [1,1°-
bis(diphenylphosphino)-ferrocene]-dichloropalladium(Il); complex with DCM (1:1)
(0.16 g, 0.2 mmol) was added. The reaction mixture was heated at 150 °C for 10 min

30  under microwave irradiation. After cooling to r.t., the mixture was filtered through a
pad of diatomaceous earth. The diatomaceous earth was washed with EtOAc. The

combined organic extracts were washed with brine, dried over Na,SOj4, and the solvent



8- Chl oro- 3-cycl opropyl met hy1-7-{4-[ (2, 6-di et hyl pyri di n- 3- ypoxy] - 3-
fluorophenyl }[1,2,4]triazol o[ 4,3-a]pyridine (E14) 15 To a m xture of

i nt er rediwoeomaspaand DO (1.7 g, 5.097 mml) in 1, 4-di opamEPe®@6/00d9p9 under a
nitrogen atnosphere were added internddi ate conpound D24 (2.099 g, 6.116
mol ), Pd(PPh3)4 (0.589 g, 0.51 mmol) and NaHCO3 (18 ml, aqueous sat.
solution). The reaction m xture heated at 150 C for 7 m n under m crowave
irradiation. After 20 cooling, the mxture was filtered through a pad of

di at omaceowsamnateth ianadcusas rdtbrdvinterntediste compeurfd D28 41 @0%)pas © ordethatarasd i n
vacuo and J d by colum chromat ography (silica gel;
DCM Et OAc/ %%&%ﬁg@ﬁgéﬁi lq'chtte‘lﬁrf The desired fractions were coll ect ed
and concentrated in vacuo. The residue thus obtained was triturated with
DI PE to yi @jddcfip ﬁ@},zgorrpound El4 (1 3 g, 0% 25 Exanple 36 3

uaraYEe 1DF§3N_°{'—‘1 39“)41% gﬁ o el- é&‘ﬂ@xi Eg%;gg&;g-”i

2010/ 130423PCT/ EP2010/ 002909 82; F mxture of i nt ermedi ate conmpound D50
d

(0.190 g, 0.679 nmol) in 1,4-di la nitrogen atnosphere
wer e added i nternedi ate conpoun 6 ( &\ 815 mmol ), Pd(PPh3)4
(0.078 g, 0.0679 nmmol) and NaHCCB (@: ajqueos sat. 5 solution). The
reaction m xture was heated at 150 C fg ftonder mcrowave irradiation.
After cooling, the m xture was washedciwi t h NaHCCO3 (aqueous sat sol ution).

The organi c. | ayer, wa ted and d trate
concentrate égr aphy
9 S EARIALE LBl RRLoSYOE T Ak Gt i BhbantiR s
(silica gelml) DENEESR Gt gem atolosplhese vedre [aided mtmmald)atwampomsi 28080t §,. The
desired 10 fg, @%hﬁ@s | Gt resi due
t hus obt ai ne was F\;(\fn?fglﬁn%o(‘gé%?ﬁq} gp% %j%%ﬁngggﬁ%% :{8 %qus g‘g% as
a whi t d0solsphptiop) Jhs| reactipn mixture was subjeptageionicraw atenbsalingtahy $07C Yfor 19
{ 3-f1 uor o- 4nih( Afer dbé[ﬁ{ghl’ﬁd)fx’lﬁ)ttdfd"'was filtered through a ad of diatomaceous earth and

15ypoxy] phe riazol o yrldlne 2) NN IL/10 N. oa

m xture of W%ﬁ%’[r PP@&\ ﬁéAﬁoﬁﬁ u’{\ﬁl&raéélé’J ?o“’fﬁ%}lt{j‘ "hll’gc‘fﬂ’rﬁf‘%‘ fi rfS‘ Ugivtane
(2 m) undeurifiedibyrcobamn ahnonspdraghy@ilza g ddCMhaeelnead). dite dosirpd fhackidiz4
(0.197 q, 4 I

aqueous sal L &Y%té?f RO ERE b oo B bidle iy Mol BRI, T
under tbcr @nae%) s a aolodessanl, witiehesolidefasd omgstandieg.mi xt ure was filtered

t hrough a pad of di atomaceous earth and washed with EtOAc. The filtrate was

concentr at ed in vacyo and the residue was purified by colum chromat ography
(silica geDesexiptiend8c from 100/0 to 0/ 100 as 25 eluent). The desired

fractions V{ercehlaﬂi 4¢3 chidreadtannoéiot pyrhed-ylox yyahenyl |-phadinesyukydrivifie
obt ai ned \M@ Hlturated with DIPE to yield final conpound E42 (0.12 g, 66%
as a whit 8 d. Exanple 46 0

H
Cl,  N—NH,
o 7 N

20 Cl
To a suspension of intermediate compound D29 (0.387 g, 1.079 mmol) in EtOH (8 ml),

was added hydrazine monohydrate (1.047 ml, 21.581 mmol). The reaction mixture was
subjected to microwave heating at 160 °C for 20 min. Then, after cooling, additional
hydrazine monohydrate (0.26 ml) was added to the reaction mixture, which was
25  irradiated again at 160 °C for 20 min. After cooling, the solvent was evaporated in
vacuo. The residue thus obtained was taken up in DCM and washed with K,COs
(aqueous sat. solution). The organic layer was separated, dried (MgSO4) and
concentrated in vacuo. The residue thus obtained was triturated with Et;O to yield
intermediate compound D30 (0.213 g, 56%) as a white solid. M.P. 173.3°C



303 -Cycl opropyl met hyl-744-(2-cycl opropyl - pyridi n-4-yl oxy) - 3-fl uor o- phenyl ]
-8- trifluoronethyl41,2,4] triazolo [4,3-a]pyridine (E46) WO

2010/ 1304268RCIVIBR2610/ 002909 83 To a m xture of i nternnedCaEP2aompond D17
(0.380 g, 1.379 nmol) in 1, 4-dioxane €5 nl) under a nitrogen atnosphere
wer e added internedi ate conpound D54 (0.538 g, 1.516 mmol ), Pd(PPh3)4
(0.079 g, 0.068 nmol) and NaHCO3 (2 ml, aqueous sat. 5 solution). The
reaction m xture was heated at 150 C under mcrowave irradiation for 10
mn. After DesotiptignB® r.t., the reacti on m'xture was refilled with

Pd( PPh3) 4 4 rradi at ed
at 150C fo&\PB@ Qﬂ&}) flfbdc}hlg@&-lter%hﬂ{ ure algky%ﬁ%glepﬁni I?Q 1 a pad of
di at omaceouds3, é‘&mﬂhpran@Pmémm?et@m\/l and concentrated in vacuo. The crude
product was purified by col yaAm\l0 chromat ography (silica gel; DCM MeOH up
to 4% as eluent). The desir acti ons Ghere r‘!:‘O'NI ected and concentrated in
vacuo to give a residue that-wds try Mt 0O to yield final
conmpound E46 (0.390 g, 60% as aoOah 5 d NEx@npl €F48 153

- Cycl opr opyl net hy1- 744- ( 2- et hyl - pyr=H# n- 4 570xy) - 3- f | uor o- phenyl ]
-8-chloro- [1,2,4]triazol o[ 4, 3-a]gyridi ne (E48) To a m xture of

i nternedi ate conpou 26 g, 0.779 4-di n der a
ni trogeh athd¥PHER @?m@e&&a%aomﬁmwapmli &J%m@s lpoierzélﬁl&e o857 20
mol ), Pd( RRR3¢b1éd.t040 . @n&l&?lafﬂ‘iﬂé )oaod MH@@@Z(MI) aaausewstrfﬂai‘oro-

rradi ot ] oRapRToTiR o St SRS S35 BFORT il 0 G RERI) SRS T
pad of di atrcﬂwmgmgctemmtxmdvamh@mllwwdrmm ahdindstived foral bdlhewnixiureo.
The crude Qva%%ﬁ%zn‘ﬁ%&d%r\)aﬂ @%ﬁ%e%@ﬁé‘tﬁ‘lﬂs Pﬁaﬂféﬁ%@a@ﬁﬁ%é&eé %Hh'ﬁ EQE)I yi dldan d

DCM MeOH up to 4% as el ue sired fractions Wwer e co | ecte

concent!Pat e@remed;@teaempeu@ 81 £0.24Q g8avor MAP. WR&8YG it urated with Et20 to
yield final conmpound E48 (0.316 g, 95% as a white solid. WO

2010/ 130423PCT/, EP20 /002909 84 Exanpl e 49

3- Cycl opr opRsHEPH 9’1 43-f | uor o- 4- (i sopropyl anmi no) - pheny1] -8-trifl uoronet hyl
- FN-N Fl) (#B¥ohlo-2-chloro-phenyl)-(tetrahydro-pyran-4-yl)-amine (D32)

N
H

A mixture of 4-bromo-2-chloro-phenylamine (4 g, 19.37 mmol), tetrahydro-4H-pyran-

15

4-one (2.69 ml, 29.05 mmol), oven-dried molecular sieves 4 A (2 g) and sodium
triacetoxyborohydride (6.12 g, 29.05 mmol) in DCE (100 ml) was stirred at r.t. for 72
h. The mixture was filtered through a pad of diatomaceous earth. The diatomaceous
20  earth pad was then washed with DCM. The combined filtrates were washed with
NaHCO; (aqueous saturated solution), dried (Na;SQ4) and concentrated in vacuo. The
crude product thus obtained was purified by column chromatography (silica gel;
DCM/7M solution of NH3 in MeOH up to 5%). The desired fractions were collected
and concentrated in vacuo to yield intermediate compound D32 as a brown oil (4.83 g,
25 86 %).

Description 33
[2-Chloro-4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-(tetrahydro-pyran-
4-yl)-amine (D33)



[1,2,4]triazolo[4,3-a]pyridine (E49) 5 To a mi xture of internediate
conpound D17 (0.350 g, 1.27 mmol) in 1,4-dioxane (2 m) under a nitrogen

at nospherwowerogidetded i nt er nedi at e conpound D51 (0. 460 @®@CTAEPE&EL/OMYOY ),
Pd(PPh3)4 (0.073 g, 0.0635 mmol) and @4aHCO3 (2 ml, aqueous sat. solution).
The reaction m xture was heated at 150 C for 30 m n under m crowave 10
irradiation. After cooling, the mxture was filtered through a pad of

di at onaceous earth and washed with Et0Ac. The organic | ayer was washed with
NaHCO3 (aqueous sat. solution). The organi c phigse was separated, dried
(Na2S™4) and concentrated in vacuo. The resi S purified by colum
chromat ography (silica gel; DCM ELQATI to 70/ 30 as eluent). The
desired fractions were collecteg an ntrated in 15 vacuo. The residue
thus obtained was triturated wt 2073 ield final conpound E49 (0.25 g,
509 as a white solid. Tables la andH b bel ow |i st conmpounds of Fornul a

), which .ed di t b l.es., 20 85 le |
! Compoundd g S ERFBERRETl atheypi bR @ b Rs TR Lasfigrery 0fFmb ' °
procedur e andoPMhd120mijhivedre aatifieti bis@linacolapy)dibdsonvé2.89 pg.e f5echmol) Cmdnr .
Exp nr. | epggasﬁﬁfn&a@flat& (Ebi g','ﬁ._& %ﬁol}.’ Fhe mixfuré wﬁg*degassed and then [1,1’-

5  bis(diphenylphosphino)-ferrocene]-dichloropalladium(Il); complex with DCM (1:1)

(0.16 g, 0.2 mmol) was added. The reaction mixture was heated at 150 °C for 10 min.
under microwave irradiation. After cooling to r.t., the mixture was filtered through a
pad of diatomaceous earth and the diatomaceous earth washed with EtOAc. The
combined organic extracts were washed with NaCl (aqueous sat. solution), dried

10  (Na;SOy4) and the solvent evaporated in vacuo to afford intermediate compound D33
(100%) as a crude product that was used without further purification.

Description 34
(4-Bromo-2-chloro-phenyl)-cyclopropyl-amine (D34)

3

To a solution of 4-bromo-2-chloroaniline (C.A.S. 38762-41-3), (1 g, 4.843 mmol) in
AcOH (19 ml) and MeOH (10 mL) was added [(1-ethoxycyclopropyl) oxy]-
trimethylsilane (1.199 ml, 5.57 mmol) dropwise at r.t. The reaction mixture was then
refluxed at 67-69 °C for 3 h. under a N, atmosphere. The mixture was then
20  concentrated in vacuo to obtain a crude oil. Into a 200 mL four-necked flask fitted with

15

a reflux condenser, a mechanical stirrer and a thermometer were added NaBH4 (0.366
g, 9.687 mmol) and anhydrous THF (10 mL). After cooling to 5 °C, BF3-Et,O complex
(1.228 ml, 9.687 mmol) was added dropwise and the mixture stirred under a N>
atmosphere at 5 °C for 1 h. The crude oil dissolved in THF (5 mL), was added

25  dropwise at 5-10 °C over 20 min. After stirring at r.t. for 5 h, at reflux for 2 h. and then
removing THF by distillation, the mixture was cooled to r.t. and poured into water. The
resulting mixture was extracted with Et,O. The Et,O layer was washed with water and
dried (Na,;SO,) followed by the removal of Et,O in vacuo. The crude product thus
obtained was purified by column chromatography (silica gel; Heptane/AcOEt 99:1 as

30 eluent). The desired fractions were collected and concentrated in vacuo to yield
intermediate compound D34 (0.390 g, 32.6%).
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Description 35

[2-Chloro-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropyl-amine

(D35)
N B
H o
cl

Bis(pinacolato)diboron (0.643g, 2.531 mmol) and potassium acetate (0.466 g, 4.746
mmol) were added to a solution of intermediate compound D34 (0.390 g, 1.582 mmol)
in dioxane (2 ml) and DMF (0.5 ml). The mixture was degassed and then [1,1’-
bis(diphenylphosphino)-ferrocene]-dichloropalladium(Il) - complex with DCM (1:1)
(0.0348 g, 0.0475 mmol) was added. The reaction mixture was heated at 150 °C for 10
min. under microwave irradiation. After cooling to r.t., the reaction mixture was filtered
through diatomaceous earth. The filtrate was evaporated in vacuo. The crude residue
was purified by column chromatography (silica gel; heptane as eluent). The desired
fractions were collected and concentrated in vacuo to afford intermediate compound
D35 (0.269 g, 49%)

Description 36
2,3-Dichloro-4-(4-phenoxy-phenyl)-pyridine (D36)

Q o o

To a mixture of intermediate compound D6 (0.5 g, 1.826 mmol) in 1,4-dioxane (11.25
ml) under a nitrogen atmosphere were added 4-phenoxyphenyl boronic acid [C.A.S.
51067-38-0] (0.469 g, 2.191 mmol), Pd(PPh;3)4 (0.105 g, 0.0913 mmol) and NaHCO;
(3.75 ml, aqueous sat. solution). The reaction mixture was subjected to microwave
heating at 150 °C for 5 min. After cooling, the mixture was filtered through a pad of
diatomaceous earth and washed with EtOAc. The filtrate was evaporated in vacuo and
the residue was purified by column chromatography (silica gel;, DCM as eluent). The
desired fractions were collected and evaporated in vacuo to yield intermediate
compound D36 (0.498 g, 86%).
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Description 37

10
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30

[3-Chloro-4-(4-phenoxy-phenyl)-pyridin-2-yl]-hydrazine (D37)

H
Q Cl N—NH,
/ N\

o N

To a solution of intermediate compound D36 (0.498 g, 1.575 mmol) in EtOH (12 ml),
was added hydrazine monohydrate (7.64 ml, 15.75 mmol). The reaction mixture was
subjected to microwave heating at 150 °C for 20 min. After cooling, additional
hydrazine monohydrate (0.76 ml) was added to the reaction mixture, which was then
irradiated again at 160 °C for 1 h. followed by thermal heating at 95 °C for 16 h. After
cooling, the solvent was evaporated in vacuo. The residue thus obtained was purified
by column chromatography (silica gel; DCM/MeOH up to 3% as eluent). The desired
fractions were collected and concentrated in vacuo to yield intermediate compound
D37 (0.42 g, 86%). M.P. 173.3°C

Description 38
N-(4-Bromo-2-chlorophenyl)-1,4-dioxaspiro[4.5]decan-8-yl-amine (D38)

gevey

A mixture of 4-bromo-2-chloro-phenylamine (6 g, 29.06 mmol), [CAS 38762-41-3],
1,4-cyclohexanedione monoethyleneketal [CAS 4746-97-8], (6.908 g, 43.59 mmol),
and sodium triacetoxy-borohydride (9.239 g, 43.59 mmol) in DCE (100 ml) and acetic
acid (0.2 ml) was stirred at r.t. for 2 days. The mixture was then filtered through a pad
of diatomaceous earth and washed with DCM. The filtrate was washed with NaHCO;
(aqueous sat. solution), sodium chloride (aqueous sat. solution), dried (MgSQ,) and
concentrated in vacuo. The crude product thus obtained was purified by column
chromatography (silica gel; DCM/AcOEt 4:1 as eluent). The desired fractions were
collected and concentrated in vacuo to yield intermediate compound D38 (8.57 g,
85%).

Description 39
N-[2-Chloro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-1,4-dioxa-
spiro[4.5]decan-8-yl-amine (D39)
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Bis(pinacolato)diboron (1.099 g, 4.327 mmol) and potassium acetate (0.566 g, 5.769
mmol) were added to a solution of intermediate compound D38 (1 g, 2.885 mmol) in
dioxane (3 ml) and DMF (0.2 ml). The mixture was degassed and then [1,1’-
bis(diphenylphosphino)-ferrocene}-dichloropalladium(ll) - complex with DCM (1:1)
(0.063 g, 0.0865 mmol) was added. The reaction mixture was heated at 150 °C for 10
min. under microwave irradiation. After cooling to r.t., the reaction mixture was filtered
through diatomaceous earth. The filtrate was concentrated in vacuo. The crude residue
was purified by column chromatography (silica gel; heptane/AcOEt up to 25% as
eluent). The desired fractions were collected and concentrated in vacuo to afford
intermediate compound D39 (1.18 g, 99%).

Description 40
8-Chloro-7-[3-chloro-4-(1,4-dioxa-spiro[4.5]dec-8-yl)-amino)-phenyl]-3-
cyclopropylmethyl-[1,2,4]triazolo[4,3-a]pyridine (D40)

9 )
=
2@t

N

Cl
To a mixture of intermediate compound D9 (0.439 g, 1.316 mmol) in 1,4-dioxane (5
ml) under a nitrogen atmosphere were added intermediate compound D39 (0.57 g,
1.448 mmol), Pd(PPh3)4 (0.076 g, 0.0658 mmol) and NaHCO; (2 ml, aqueous sat.
solution). The reaction mixture was subjected to microwave heating at 150 °C for 10
min. After cooling, additional Pd(PPh;3)s (0.076 g, 0.0658 mmol) was added to the
reaction mixture, which was then subjected to microwave heating at 150 °C for 7 min.
After cooling, the mixture was filtered through a pad of diatomaceous earth and washed
with EtOAc. The filtrate was concentrated in vacuo and the residue was purified by
column chromatography (silica gel; DCM/7M solution of NH3 in MeOH up to 2.5% as
eluent). The desired fractions were collected and concentrated in vacuo to yield
intermediate compound D40 (0.57 g, 91%).
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Description 41
8-Chloro-7-[3-chloro-4-(4-oxo-cyclohexylamino)-phenyl]-3-cyclopropylmethyl-
[1,2,4]triazolo[4,3-a]pyridine (D41)

Cl Y
| N
N
H
Cl

5 A mixture of intermediate compound D40 (0.57 g, 1.204 mmol), p-toluenesulfonic acid
(23 mg, 0.12 mmol) in H,O (11 ml) and acetone (6 ml) was heated at 110 °C for 20
min. under microwave irradiation. After cooling, solid precipitate was filtered and dried
in vacuo to yield intermediate compound D41 (0.389 g, 75 %)

10  Description 42
4-(4-Bromo-2-chloro-phenylamino)-cyclohexanone (D42)

c

A mixture of intermediate compound D38 (4 g, 11.539 mmol), p-toluenesulfonic acid

(21.949 mg, 0.115 mmol) in H,O (6 ml) and acetone (3 ml) was heated at 110 °C for 45
15 min. under microwave irradiation. After cooling to r.t., the reaction mixture was diluted

with DCM and washed with a saturated aqueous NaCl solution, dried (Na;SO4) and

concentrated in vacuo. The reaction mixture was purified by column chromatography

(silica gel; DCM/7M solution of NH3 in MeOH up to 0.1% as eluent). The desired

fractions were collected and concentrated in vacuo to yield intermediate compound
20 D42 (2.17 g, 62 %) as a white solid.
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Description 43
4-(4-Bromo-2-chloro-phenylamino)-cyclohexanol (D43)

HOU Br HO I"O Br
- N/Q N N/©/
H H
Cl Cl

D43-a D43-b
(trans) (cis)

To a stirred solution of intermediate compound D42 (2 g, 5.288 mmol) in MeOH (40
ml) at —78 °C was added sodium borohydride (220 mg, 5.816 mmol). The mixture was
gradually warmed to r.t. and further stirred for 16 h. The resulting mixture was then
quenched with an aqueous saturated ammonium chloride solution, washed with sodium
chloride (aqueous sat. solution), dried (Na,SQOy), filtered and evaporated in vacuo. The
residue thus obtained was purified by circular chromatography (silica gel; DCM/7M
solution of NH3 in MeOH up to 5% as eluent). The desired fractions were collected and
evaporated in vacuo to yield intermediate compound D43-a (trans) (0.380 g, 23.6 %)
and intermediate compound D43-b (cis) (0.710 g, 44 %).

D43-a (trans) M.P. > 300°C

D43-b (cis) M.P. > 300°C

Description 44
(trans)-4-[2-Chloro-4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenylamino]
cyclohexanol (D44)

P

., N
H

cl
Bis(pinacolato)diboron (0.947 g, 3.729 mmol) and potassium acetate (0.686 g, 6.992
mmol) were added to a solution of intermediate compound D43-a (0.710 g, 2.331
mmol) in 1,4-dioxane (5 ml). The mixture was degassed and then [1,1’-
bis(diphenylphosphino)-ferrocene]-dichloropalladium(Il) - complex with DCM (1:1)
(0.051 g, 0.0699 mmol) was added. The reaction mixture was heated at 150 °C for 10
min. under microwave irradiation. After cooling to r.t., the reaction mixture was filtered
through diatomaceous earth. The filtrate was concentrated in vacuo. The crude residue
was purified by column chromatography (silica gel; DCM/7M solution of NHj; in

MeOH up to 2% as eluent). The desired fractions were collected and concentrated in
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vacuo to afford a colourless oily residue that crystallized to yield intermediate
compound trans-D44 (0.950 g) as a white solid.

Description 45
5 (4-Chloro-3-iodo-pyridin-2-yl)-hydrazine (D45)

HN,NH2

N

Cl =

To a solution of 2,4-dichloro-3-iodopyridine [CAS 343781-36-3] (4.7 g, 17.16 mmol)

in 1,4-dioxane (240 ml), was added hydrazine monohydrate (5.096 ml, 102.962 mmol).
10  The reaction mixture was heated in a sealed tube at 80 °C for 16 h. After cooling, the

solvent was concentrated in vacuo. The white solid residue thus obtained was dissolved

in DCM and washed with NaHCOj3 (aqueous saturated solution). The organic layer was

separated, dried (Na;SO4) and concentrated in vacuo. The residue was washed with

diethylether. The solid thus obtained was discarded. The mothe liquours were
15 concentrated in vacuo to yield intermediate compound D45 (2.31 g, 49%)

Description 46
N'-(4-chloro-3-iodo-pyridin-2-yl)-2-ethoxyacetohydrazide (D46)
H H
N

Cl / \N o) o
20 — A
To a suspension of intermediate compound D45 (1.54 g, 5.715 mmol) in dry DCM
(39.6 ml), cooled at 0 °C, were added triethylamine (1.589 ml, 11.43 mmol) and
ethoxy-acetyl chloride (0.77 g, 6.286 mmol). The resulting reaction mixture was stirred
at r.t. for 1 h. To this mixture was then added NaHCO; (aqueous sat. solution). The
25 organic layer was separated, dried (Na;SO4) and concentrated in vacuo to yield
intermediate compound D46 (2 g, 98%)).
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Description 47
7-Chloro-3-ethoxymethyl-8-iodo-[1,2,4]triazolo[4,3-a]pyridine (D47)

N—N

| »\/O\/
| N

Cl =

Intermediate compound D46 (2 g, 5.27 mmol) was heated at 160 °C for 2 h. After
cooling, the brown gum was purified by column chromatography (silica gel;
DCM/EtOAc gradient as eluent). The desired fractions were collected and concentrated
in vacuo to yield intermediate compound D47 (0.930 g, 49%) as a yellow solid. M.P.:
131.6°C

Description 48
7-Chloro-3-ethoxymethyl-8-methyl-[1,2,4]triazolo[4,3-a]pyridine (D48)
N—N
I N
=

Cl

To a mixture of intermediate compound D47 (0.630 g, 1.866 mmol) in toluene (15 ml)
under a nitrogen atmosphere were added methylboronic acid (0.558 g, 9.332 mmol),
dicyclohexyl(2',6'-dimethoxybiphenyl-2-yl)phosphine; S-Phos (0.153 g, 0.373 mmol),
Paliadium(II) acetate (0.041 g, 0.187 mmol) and K>COs (0.773 g, 5.599 mmol). The
reaction mixture was heated at 100 °C overnight. After cooling, the mixture was diluted
with EtOAc and washed with water. The organic layer was separated and concentrated
in vacuo. The residue was purified by column chromatography (silica gel; DCM/EtOAc
from 100/0 to 10/90 as eluent). The desired fractions were collected and concentrated
in vacuo to yield intermediate compound D48 (0.105 g, 24%). M.P.: 92.9°C

Description 49
N'-(4-benzyloxy-3-trifluoromethyl-pyridin-2-yl)-2-ethoxyacetohydrazide (D49)

H
CF,,  N—N

A A

To a solution of intermediate compound D15 (4 g, 14.122 mmol) in dry DCM (90 ml)
at 0°C were added triethylamine (3.915 ml, 28.243 mmol) and ethoxy-acetyl chloride
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(1.904 g, 15.534 mmol). The resulting reaction mixture gradually warmed to r.t. and
stirred for 1 h. Then the mixture was washed with NaHCOs3 (aqueous sat. solution). The
organic layer was separated, dried (Na;SOs), then, concentrated in vacuo to yield
intermediate intermediate compound D49 (5.04 g, 96%).

Description 50
7-Chloro-3-ethoxymethyl-8-trifluoromethyl-[1,2,4]triazolo[4,3-a]pyridine (D50)
F N—N
F | N
Cl =

A solution of intermediate compound D49 (1.24 g, 3.357 mmol) in DCE (12 mol) were
added phosphorous (V) oxychloride (0.804 ml, 8.393 mmol. The mixture was heated
under microwave irradiation at 150 °C for 30 min. After cooling, the resulting reaction
mixture was carefully poured over a stirred saturated NaHCO3 aqueous solution. The
resulting aqueous solution was extracted with DCM. The organic layer was separated,
dried (Na;SO4) and concentrated in vacuo. The crude product was purified by column
chromatography (silica gel; DCM/EtOAc from 100/0 to 60/40 as eluent). The desired
fractions were collected and concentrated in vacuo to yield intermediate compound
D50 (0.261 g, 51%) as a cream solid. M.P.: 104°C

Description 51
[2-Fluoro-4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-isopropyl-amine

(D51)
°’§<
]
P
H
F

Bis(pinacolato)diboron (2.816 g, 11.09 mmol) and potassium acetate (2.512 g, 25.593
mmol) were added to a solution of N-(4-bromo-2-fluorophenyl)-N-isopropylamine
[CAS 1019541-29-7] (1.98 g, 8.531 mmol) in 1,4-dioxane (28 ml). The mixture was
degassed and then [1,1’-bis(diphenylphosphino)-ferrocene]-dichloropalladium(Il) -
complex with DCM (1:1) (0.376 g, 0.512 mmol) was added. The reaction mixture was
heated at 95 °C overnight. After cooling to r.t., the reaction mixture was filtered
through diatomaceous earth. The filtrate was washed with EtOAc and evaporated in
vacuo. The crude product was purified by column chromatography (silica gel;
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Heptane/DCM from 100/0 to 0/100 as eluent). The desired fractions were collected and
concentrated in vacuo to yield intermediate compound D51 (1.44 g, 56%)

Description 52
2-Cyclopropyl-4-nitropyridine (D52)
N 2

x-"No,

To a mixture of potassium cyclopropyltrifluoroborate (0.943 g, 6.37 mmol), palladium
(II) acetate (0.0285 g, 0.126 mmol), di-1-adamantylbutylphosphine [CAS 321921-71-5]
(0.0678 g, 0.189 mmol) and Cs2CO3 (6.165 g, 18.922 mmol) in toluene (20 ml) and
water (4 ml) under a nitrogen atmosphere was added 2-chloro-4-nitropyridine (1 g,
6.307 mmo). The reaction mixture was heated at 98 °C for 2 days. After cooling, the
mixture was washed with water. The organic phase was separated and dried (Na;SOy).
The filtrate was concentrated in vacuo and the residue was purified by column
chromatography (silica gel; Heptane/DCM from 100/0 to 50/50 as eluent). The desired
fractions were collected and concentrated in vacuo to yield intermediate compound
D52 (0.800 g, 77%) as yellow oil which crystallized upon standing

Description 53
4-(4-Bromo-2-fluoro-phenoxy)-2-cyclopropyl-pyridine (D53)

NZ Br
I
fQ‘D
F

To a solution of 2-fluoro-4-bromophenol (0.534 ml, 4.873 mmol) in DMSO (10 ml)
was added K,COs (1.345 g, 9.746 mmol) and intermediate compound D52 (0.800 g,
4.873 mmol). The reaction mixture was heated at 100°C for 1.5 days. After cooling to
r.t. the reaction mixture was washed with NaHCO; (aqueous sat. solution), then
extracted with DCM. The organic layer was separated, dried (Na;SO,) evaporated to
dryness. The crude product was purified by column chromatography (silica gel; DCM
to heptane/DCM from 100/0 to 30/70 as eluent). The desired fractions were collected
and concentrated in vacuo to yield intermediate compound D53 (1.05 g, 69 %).
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Description 54
2-Cyclopropyl-4-[2-fluoro-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenoxy]-

pyridine (D54)
°J§<
!
B

NZ el

"o

F

To a solution of intermediate compound D53 (1.02 g, 3.31 mmol) in 1,4-dioxane (20
ml) were added bis(pinacolato)diboron (1.345 g, 5.296 mmol) and potassium acetate
(0.975 g, 9.93 mmol). A nitrogen stream was bubbled through the mixture and then
[1,1°-bis(diphenylphosphino)-ferrocene]-dichloropalladium(Il)-complex with DCM
(1:1) (0.146 g, 0.199 mmol) was added. The reaction mixture was heated at 95 °C
overnight. After cooling to r.t., the reaction mixture was filtered through diatomaceous
earth and washed with DCM. The solvent was evaporated in vacuo. The residue was
purified by column chromatography (silica gel; eluent: Heptane/EtOAc up to 5% as
eluent). The desired fractions were collected and the solvent was evaporated in vacuo
to yield intermediate compound D54 (0.930 g, 79 %)

Description 55
4-(4-Bromo-2-fluoro-phenoxy)-2-ethyl-pyridine (D55)

NZ Br

AN
0]

F
To a solution of 2-fluoro-4-bromophenol (0.576 ml, 5.258 mmol) in DMSO (8 ml) was
added K,CO; (1.451 g, 10.516 mmol) and 2-ethyl-4-nitropyridine [CAS. 101860-96-2]
(0.800 g, 5.258 mmol). The reaction mixture was heated at 100°C for 2 days. Then the
reaction mixture was refilled with 2-fluoro-4-bromophenol (0.115 ml) and heated at
100°C for 6 hours more. After cooling to r.t. the reaction mixture was washed with
NaHCO; (aqueous sat. solution), then extracted with DCM. The organic layer was
separated, dried (Na,SO4) evaporated to dryness. The crude product was purified by
column chromatography (silica gel; DCM to heptane/DCM from 100/0 to 30/70 as
eluent). The desired fractions were collected and concentrated in vacuo to yield
intermediate compound D55 (0.985 g, 63 %).
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Description 56
2-Ethyl-4-[2-fluoro-4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenoxy]-
pyridine (D56)

5 To a solution of intermediate compound D55 (0.985 g, 3.326 mmol) in 1,4-dioxane (20
ml) were added bis(pinacolato)diboron (1.267 g, 4.989 mmol) and potassium acetate
(0.979 g, 9.97 mmol). A nitrogen stream was bubbled through the mixture and then
[1,1’-bis(diphenylphosphino)-ferrocene]-dichloropalladium(Il)-complex with DCM
(1:1) (0.146 g, 0.199 mmol) was added. The reaction mixture was heated at 95 °C

10  overnight. After cooling to r.t., the reaction mixture was filtered through diatomaceous
earth and washed with DCM. The solvent was evaporated in vacuo. The residue was
purified by column chromatography (silica gel; eluent: Heptane/EtOAc up to 10% as
eluent). The desired fractions were collected and the solvent was evaporated in vacuo
to yield intermediate compound D56 (1 g, 87 %)

15

Example 1
7-[3-Fluoro-4-(2’-methyl-pyridin-4-yloxy)-phenyl]-8-chloro-3-(2,2,2-trifluoro-ethyl)-
1,2,4-triazolo[4,3-a]pyridine (E1)

N—N
Cl / )\/CF3
| N
/@\ g
g
(o}

20 F
To a mixture of intermediate compound D11 (0.2 g, 0.553 mmol) in 1,4-dioxane (3.5
ml) under a nitrogen atmosphere were added compound D26 (0.267 g, 0.609 mmol),
Pd(PPhs)s (0.032 g, 0.0277 mmol) and NaHCO; (1.5 ml, aqueous sat. solution). The
reaction mixture was subjected to microwave heating at 150 °C for 10 min. After

25  cooling, the mixture was filtered through a pad of diatomaceous earth and washed with
1,4-dioxane. The filtrate was concentrated in vacuo and the residue was purified by
column chromatography (silica gel; DCM/7M solution of NH3 in MeOH up to 2% as
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eluent). The desired fractions were collected and concentrated in vacuo. The residue
thus obtained was triturated with Et,O to yield final compound E1 (0.029 g, 12%).

Example 2
5  7-[3-Fluoro-4-(2’-methyl-pyridin-4-yloxy)-phenyl}-8-trifluoromethyl-3-
cyclopropylmethyl-1,2,4-triazolo[4,3-a]pyridine (E2)

N—N
M

To a mixture of intermediate compound D17 (0.025 g, 0.0903 mmol) in 1,4-dioxane (1
ml) under a nitrogen atmosphere were added compound D26 (0.037 g, 0.113 mmol),

10  Pd(PPh;)4 (0.010 g, 0.0091 mmol) and NaHCO; (0.25 ml, aqueous sat. solution). The
reaction mixture was subjected to microwave heating at 150 °C for 7 min. After
cooling, the mixture was filtered through a pad of diatomaceous earth and washed with
1,4-dioxane. The filtrate was concentrated in vacuo and the residue was purified by
column chromatography (silica gel; DCM/7M solution of NH3; in MeOH up to 3% as

15  eluent). The desired fractions were collected and concentrated in vacuo to yield final
compound E2 (0.015 g, 37%).

Example 3
7-[3-Fluoro-4-(2°,6’-dimethyl-pyridin-3-yloxy)-phenyl]-8-chloro-3-(2,2,2-trifluoro-
20  ethyl)-1,2,4-triazolo[4,3-a]pyridine (E3)

N—N
CF.
cl [ D
| N
= | Z
Nao o
F

To a mixture of intermediate compound D11 (0.2 g, 0.553 mmol) in 1,4-dioxane (3.5
ml) under a nitrogen atmosphere were added compound D24 (0.228 g, 0.664 mmol),
Pd(PPhs)s (0.032 g, 0.0277 mmol) and NaHCO; (1.5 ml, aqueous sat. solution). The
25 reaction mixture was subjected to microwave heating at 150 °C for 10 min. After
cooling, the mixture was filtered through a pad of diatomaceous earth and washed with

1,4-dioxane. The filtrate was concentrated in vacuo and the residue was purified by



3-Cl 35 Bl .a._...- -....-, --0 N.O,., 3-Cl 36 E2 -a. _....- -----
--CF3 )..J.a... 'cr" 3-F37 E2 -a. ... —===..... - --CF3 '''l0...
WO 2010/130423 PCT/EP2010/002909
76

column chromatography (silica gel; DCM/7M solution of NH; in MeOH up to 2.5% as
eluent). The desired fractions were collected and concentrated in vacuo. The residue
thus obtained was triturated with DIPE to yield final compound E3 (0.032 g, 12.8%).

5 Example 4
7-[3-Fluoro-4-(2’,6’-dimethyl-pyridin-3-yloxy]-8-trifluoromethyl-3-
cyclopropylmethyl-1,2,4-triazolo[4,3-a]pyridine (E4)

N—N
M

To a mixture of intermediate compound D17 (0.050 g, 0.181 mmol) in 1,4-dioxane (2
10 ml) under a nitrogen atmosphere were added compound D24 (0.78 g, 0.227 mmol),
Pd(PPh3)s (0.021 g, 0.0181 mmol) and NaHCO; (0.5 ml, aqueous sat. solution). The
reaction mixture was subjected to microwave heating at 150 °C for 7 min. After
cooling, the mixture was filtered through a pad of diatomaceous earth and washed with
1,4-dioxane. The filtrate was concentrated in vacuo and the residue was purified by
15  column chromatography (silica gel; DCM/7M solution of NH3 in MeOH up to 3% as
eluent). The desired fractions were collected and concentrated in vacuo. The residue
thus obtained was triturated with n-heptane to yield final compound E4 (0.070 g, 85%).

Example 5§
20  3-(4-phenylpiperidinyl)methyl-8-chloro-7-phenyl)-1,2 ,4-triazolo[4,3-a]pyridine (ES);

To a solution of intermediate compound D20 (0.125 g, 0.544 mmol) in acetic acid (2
ml) was added 4-phenylpiperidine (0.158 g, 0.98 mmol) and formaldehyde (0.502 ml,
2.231 mmol; 37%). The resulting mixture was heated in a sealed tube at 80 °C for 3
25  days. The reaction mixture was diluted with DCM and washed with 2M NaOH. The
organic layer was separated, dried (MgSO4) and concentrated in vacuo. The crude
product thus obtained was purified by column chromatography (silica gel; DCM/7M



3-F 38 E4 --CF3 3-F 39 El .a..,....- -....-, --C1 10--- 3-F 40 H
--CH2-CF3 --d  3-Cl 41 E8
WO 2010/130423 PCT/EP2010/002909
77

solution of NH; in MeOH up to 10% as eluent). The desired fractions were collected
and concentrated in vacuo to yield final compound ES (0.152 g, 69%).

Example 6
5  7-(3-Chloro-4-cyclopropylamino-phenyl)-3-(cyclopropylmethyl)-1,2,4-triazolo[4,3-

a]pyridine (E6) o
N<
v N
L l
Cl

To a mixture of intermediate compound D9 (0.3 g, 0.899 mmol) in 1,4-dioxane (4 ml)
under a nitrogen atmosphere were added compound D35 (0.317 g, 1.079 mmol),
10  Pd(PPhj)4 (0.052 g, 0.045 mmol) and NaHCO; (1 ml, aqueous sat. solution). The
reaction mixture was heated at 90 °C for 16 h. After cooling, an additional amount of
Pd(PPhs)4 (0.052 g, 0.045 mmol) was added to the reaction mixture, which was then
heated at 90 °C for 16 h. After cooling, the mixture was filtered through a pad of
diatomaceous earth and washed with dioxane. The filtrate was concentrated in vacuo
15  and the residue was purified by column chromatography (silica gel; DCM/7M solution
of NH; in MeOH up to 2% as eluent) followed by HPLC chromatography on (C18
Xbridge 30 x 100 5 pm; mobile phase, gradient from 80% 0.1% NH,CO,CHj3 solution
in water, 20% MeOH to 0% 0.1 NH4CO,CHj; solution in water, 100% MeOH). The
desired fractions were collected and concentrated in vacuo to yield final compound E6
20 (0.161 g, 48%)

Example 7
7-(3-Chloro-4-pyranyl-4-oxy-phenyl)-8-chloro-3-(2,2,2-trifluoro-ethyl)-1,2,4-
triazolo[4,3-a]pyridine (E7)

O

€ > Cl /N\/N
o / N CF,

25 Cl
A solution of intermediate compound D31 (0.2 g, 0.431 mmol) and phosphorous (V)

oxychloride (0.080 ml, 0.862 mmol) in CH3CN (2 ml) was heated under microwave
irradiation at 150 °C for 5 min. After cooling, NaHCO; (aqueous sat. solution) was
added. The resulting mixture was extrated with EtOAc. The organic layer was
30 separated, dried (Na;SO4) and concentrated in vacuo. The crude product was purified
by column chromatography (silica gel; DCM/AcOEt up to 60% as eluent). The desired
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fractions were collected and concentrated in vacuo to yield final compound E7 (0.125
g, 65%) as a white solid.

Example 8
5  8-Chloro-3-cyclopropylmethyl-7-(4-phenoxy-phenyl)-1,2,4-triazolo[4,3-a]pyridine

(E8)
Q o
% IN
O 4

Intermediate compound D37 (0.1 g, 0.321 mmol), cyclopropyl-acetic acid (0.0321 g,
0.321 mmol), diisopropylethylamine (0.112 ml, 0.641 mmol), polymer-supported

10  triphenylphosphine (0.448 g, 0.962 mmol, 2.15 mmol/g) and trichloroacetonitrile
(0.0643 ml, 0.641 mmol) in DCM (3 ml) were heated under microwave irradiation at
150 °C for 18 min. After cooling, the mixture was filtered through a pad of
diatomaceous earth and washed with DCM and MeOH. The filtrate was washed with
water. The organic layer was separated, dried (Na,SOj4) and concentrated in vacuo. The

15 residue thus obtained was purified by column chromatography (silica gel; DCM/
EtOAc up to 20% as eluent). The desired fractions were collected and concentrated in
vacuo. The residue thus obtained was triturated with diethyl ether yielding final
compound E8 (0.054 g, 45%).

20 Example 9
8-Trifluoromethyl-7-[3-chloro-4-(tetrahydro-pyran-4-yloxy)-phenyl}-3-
cyclopropylmethyl-[1,2,4]triazolo[4,3-a]pyridine (E9)

O

Cl
To a mixture of intermediate compound D17 (0.09 g, 0.326 mmol) in 1,4-dioxane (3
25 ml) under a nitrogen atmosphere were added intermediate compound D28 (0.138 g,
0.408 mmol), Pd(PPh;)4 (0.038 g, 0.033 mmol) and NaHCOs3 (0.75 ml, aqueous sat.
solution). The reaction mixture was heated under microwave irradiation at 150 °C for 7
min. After cooling, the mixture was filtered through a pad of diatomaceous earth and
washed with EtOAc. The filtrate was concentrated in vacuo and the residue was
30 purified by column chromatography (silica gel; DCM/7M solution of NH3 in MeOH up



43 E8
3-C

--ad .-- 3-F 44 E2 -.,.,0,. --CF3 ,- 3-F 45 E2 ..... , 13 --CF3
46 E4 --CF3
WO 2010/130423 PCT/EP2010/002909
79

10

15

20

25

to 3% as eluent). The desired fractions were collected and concentrated in vacuo to
yield final compound E9 (0.083 g, 56%).

Example 10
8-Trifluoromethyl-7-[3-chloro-4-(tetrahydro-pyran-4-ylamino)-phenyl]-3-
cyclopropylmethyl-[1,2,4]triazolo[4,3-a]pyridine (E10)

0]

N<

Cl

To a mixture of intermediate compound D17 (0.07 g, 0.254 mmol) in 1,4-dioxane (3
ml) under a nitrogen atmosphere were added intermediate compound D33 (0.107 g,
0.317 mmol), Pd(PPh;3)4 (0.029 g, 0.025 mmol) and NaHCO; (0.75 ml, aqueous sat.
solution). The reaction mixture was heated under microwave irradiation at 150 °C for 7
min. After cooling, the mixture was filtered through a pad of diatomaceous earth and
washed with EtOAc. The filtrate was concentrated in vacuo and the residue was
purified by column chromatography (silica gel; DCM/7M solution of NH3 in MeOH up
to 3% as eluent). The desired fractions were collected and concentrated in vacuo to
yield final compound E10 (0.045 g, 39%).

Example 11
8-Trifluoromethyl-7-[3-chloro-4-(4-hydroxy-cyclohexylamino)-phenyl]-3-
cyclopropylmethyl-[1,2,4]triazolo[4,3-a]pyridine (E11, trans)

To a mixture of intermediate compound D17 (0.07 g, 0.254 mmol) in 1,4-dioxane (3
ml) under a nitrogen atmosphere were added intermediate compound D44 (0.086 g,
0.317 mmol), Pd(PPh;3)4 (0.029 g, 0.025 mmol) and NaHCO; (0.75 ml, aqueous sat.
solution). The reaction mixture was heated under microwave irradiation at 150 °C for 7
min. After cooling, the mixture was filtered through a pad of diatomaceous earth and
washed with EtOAc. The filtrate was concentrated in vacuo and the residue was
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purified by column chromatography (silica gel; DCM/7M solution of NH; in MeOH up
to 3% as eluent) followed by HPLC chromatography on (C18 Xbridge 30 x 100 5 pm;
mobile phase, gradient from 80% 0.1% NH4CO3;H/NH4OH pH 9 solution in water, 20%
CH;CN to 0% 0.1 NH4CO3H/NH4OH pH 9 solution in water, 100% CH3;CN). The
desired fractions were collected and concentrated in vacuo to yield final compound E11
(0.058 g, 49%)).

Example 12
8-Cloro-7-[3-chloro-4-(4-hydroxy-cyclohexylamino)-phenyl}-3-cyclopropylmethyl-
[1,2,4]triazolo[4,3-a]pyridine (E12, trans)

Cl

To a mixture of intermediate compound D9 (0.129 g, 0.388 mmol) in 1,4-dioxane (3.5
ml) under a nitrogen atmosphere were added intermediate compound D44 (0.15 g,
0.427 mmol), Pd(PPh3)4 (0.0224 g, 0.0194 mmol) and NaHCO; (1.5 ml, aqueous sat.
solution). The reaction mixture was heated under microwave irradiation at 150 °C for
10 min. After cooling, the mixture was filtered through a pad of diatomaceous earth
and washed with 1,4-dioxane. The filtrate was concentrated in vacuo and the residue
was purified by column chromatography (silica gel; DCM/7M solution of NHj in
MeOH up to 2% as eluent). The desired fractions were collected and concentrated in
vacuo to yield final compound E12 (0.06 g, 36%).

Examples 13-a (cis) and 13-b (¢rans)
7-[3-Chloro-4-(4-hydroxy-cyclohexylamino)-phenyl]-8-chloro-3-cyclopropylmethyl-
[1,2,4]tnazolo[4,3-a]pyridine. (E13-a (cis) and E13-b (¢rans))

N—N N—N
cl / M cl / »\}

B B
HO\O\ = HO =
H N
Cl Cl
E13-a E13-b
cis trans
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To a mixture of intermediate compound D41 (0.389 g, 0.906 mmol) in MeOH (8 ml)
stirred at r.t. was added sodium borohydride (0.0377 mg, 0.997 mmol) and the mixture
was stirred for 16 h. NaHCO; (aqueous sat. solution) was then added and the resulting
mixture was extracted with DCM. The organic layer was separated, dried (Na,SO4) and
concentrated in vacuo. The residue thus obtained was purified by column
chromatography (silica gel; DCM/7M solution of NH3; in MeOH up to 0.03% as
eluent). The desired fractions were collected and concentrated in vacuo to yield final
compound E13-a (cis) (0.04 g, 10 %) and final compound E13-b (trans) (0.07 g, 18%).

Example 14
8-Chloro-3-cyclopropylmethyl-7-{4-[(2,6-dimethylpyridin-3-yl)oxy]-3-
fluorophenyl}[1,2,4]triazolo[4,3-a]pyridine (E14)
N— )\}
Cl [ N\
| =

Na

To a mixture of intermediate compound D9 (1.7 g, 5.097 mmol) in 1,4-dioxane (36 ml)
under a nitrogen atmosphere were added intermediate compound D24 (2.099 g, 6.116
mmol), Pd(PPhs)4 (0.589 g, 0.51 mmol) and NaHCO; (18 ml, aqueous sat. solution).
The reaction mixture heated at 150 °C for 7 min under microwave irradiation. After
cooling, the mixture was filtered through a pad of diatomaceous earth and washed with
EtOAc. The filtrate was concentrated in vacuo and the residue was purified by column
chromatography (silica gel; DCM/EtOAc/MeOH mixtures as eluent). The desired
fractions were collected and concentrated in vacuo. The residue thus obtained was
triturated with DIPE to yield final compound E14 (1.3 g, 60%).

Example 36

3-Ethoxymethyl-7-[3-fluoro-4-(2-methyl-pyridin-4-yloxy)-phenyl]-8-trifluoromethyl-

F N—N
F I N
N= I =
>

[1,2,4]triazolo[4,3-a]pyridine (E36) F
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To a mixture of intermediate compound D50 (0.190 g, 0.679 mmol) in 1,4-dioxane (6
ml) under a nitrogen atmosphere were added intermediate compound D26 (0.268 g,
0.815 mmol), Pd(PPhs3)4 (0.078 g, 0.0679 mmol) and NaHCO; (1.5 ml, aqueous sat.
solution). The reaction mixture was heated at 150 °C for 10 min under microwave
irradiation. After cooling, the mixture was washed with NaHCO; (aqueous sat
solution). The organic layer was separated and dried (Na,SO,). The filtrate was
concentrated in vacuo and the residue was purified by column chromatography (silica
gel; DCM/EtOAc/7M solution of NH3 in MeOH) mixtures as eluent). The desired
fractions were collected and concentrated in vacuo. The residue thus obtained washed
with DIPE to yield final compound E36 (0.23 g, 75%) as a white solid.

Example 42
8-Methyl-3-ethoxymethyl-7-{3-fluoro-4-[(2,6-dimethylpyridin-3-
yl)oxy]phenyl}[1,2,4]triazolo[4,3-a]pyridine (E42)

"/'—— »\/o\/
| N

=

N

To a mixture of intermediate compound D48 (0.100 g, 0.443 mmol) in 1,4-dioxane (2
ml) under a nitrogen atmosphere were added intermediate compound D24 (0.197 g,
0.576 mmol), Pd(PPhs)4 (0.051 g, 0.044 mmol) and NaHCO; (1 ml, aqueous sat.
solution). The reaction mixture was heated at 150 °C for 10 min under microwave
irradiation. After cooling, the mixture was filtered through a pad of diatomaceous earth
and washed with EtOAc. The filtrate was concentrated irn vacuo and the residue was
purified by column chromatography (silica gel; DCM/EtOAc from 100/0 to 0/100 as
eluent). The desired fractions were collected and concentrated in vacuo. The residue
thus obtained was triturated with DIPE to yield final compound E42 (0.12 g, 66%) as a
white solid.

Example 46
3-Cyclopropylmethyl-7-[4-(2-cyclopropyl-pyridin-4-yloxy)-3-fluoro-phenyl]-8-
trifluoromethyl-[1,2,4]triazolo[4,3-a]pyridine (E46)
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To a mixture of intermediate compound D17 (0.380 g, 1.379 mmol) in 1,4-dioxane (5
ml) under a nitrogen atmosphere were added intermediate compound D54 (0.538 g,
1.516 mmol), Pd(PPh3)4 (0.079 g, 0.068 mmol) and NaHCOs (2 ml, aqueous sat.
5 solution). The reaction mixture was heated at 150 °C under microwave irradiation for
10 min. After cooling to r.t., the reaction mixture was refilled with Pd(PPh;3)4 (0.040 g)
and NaHCOs; (1 ml, aqueous sat. solution) and irradiated at 150°C for 8 min. After
cooling, the mixture was filtered through a pad of diatomaceous earth and washed with
DCM and concentrated in vacuo. The crude product was purified by column
10  chromatography (silica gel; DCM/MeOH up to 4% as eluent). The desired fractions
were collected and concentrated in vacuo to give a residue that was triturated with Et,0O

to yield final compound E46 (0.390 g, 60% as a white solid.

Example 48
15  3-Cyclopropylmethyl-7-[4-(2-ethyl-pyridin-4-yloxy)-3-fluoro-phenyl]-8-chloro-
[1,2,4]triazolo[4,3-a]pyridine (E48)

To a mixture of intermediate compound D9 (0.26 g, 0.779 mmol) in 1,4-dioxane (5 ml)
under a nitrogen atmosphere were added intermediate compound D56 (0.294 g, 0.857

20  mmol), Pd(PPh;3)s (0.045 g, 0.039 mmol) and NaHCO; (2 ml, aqueous sat. solution).
The reaction mixture was heated at 150 °C under microwave irradiation for 10 min.
After cooling, the mixture was filtered through a pad of diatomaceous earth and washed
with DCM and concentrated in vacuo. The crude product was purified by column
chromatography (silica gel; DCM/MeOH up to 4% as eluent). The desired fractions

25  were collected and concentrated in vacuo to give a residue that was triturated with Et,O
to yield final compound E48 (0.316 g, 95%) as a white solid.
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Example 49
3-Cyclopropylmethyl-7-[3-fluoro-4-(isopropylamino)-phenyl]-8-trifluoromethyl-
F N—N
F / M
F I N
=

A

N
H

[1,2,4]triazolo[4,3-a]pyridine (E49)

To a mixture of intermediate compound D17 (0.350 g, 1.27 mmol) in 1,4-dioxane (2
ml) under a nitrogen atmosphere were added intermediate compound D51 (0.460 g,
1.651 mmol), Pd(PPhs)s (0.073 g, 0.0635 mmol) and NaHCO; (2 ml, aqueous sat.
solution). The reaction mixture was heated at 150 °C for 30 min under microwave

10  irradiation. After cooling, the mixture was filtered through a pad of diatomaceous earth
and washed with EtOAc. The organic layer was washed with NaHCO; (aqueous sat.
solution). The organic phase was separated, dried (Na;SO,) and concentrated in vacuo.
The residue was purified by column chromatography (silica gel; DCM/EtOAc from
100/0 to 70/30 as eluent). The desired fractions were collected and concentrated in

15  vacuo. The residue thus obtained was triturated with Et,O to yield final compound E49
(0.25 g, 50%) as a white solid.

Tables 1a and 1b below list compounds of Formula (I), which were prepared according

to the above examples.
20
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Table 1a : Compounds prepared according to Formula (I).
* means exemplified procedure according to which additional compounds were

prepared
R2 Ny
R3 /4
|
3 R4?

Co.nr. | Exp nr. R' R’ R-X R*

N/
1 El* --CH,-CF; -Cl S 3.F

NZ
2 E2* NV —CF, S 3-F

]

3 E3* --CH,-CF; —Cl NS Ao 3.F

. 4
4 E4* Ny -CF; N A 3-F

,-\N
5 E5* o) H H
6 E6* W -Cl A\u 3-Cl
7 E7* --CH,-CF; -Cl O\O 3-Cl
8 Eg* v -l ©\o H
9 EO* \V --CF; O\o 3-Cl
10 E10* \V -CF, O\N 3-Cl
H

11 E11* W --CF, m"“@'ﬂ" 3-Cl
12 E12* W -Cl “°-<:>—u" 3-Cl
13-a | EI13* Ny --CF, no—~_ )~ 3.Cl




E4 --CF3 H

.- CH3

64* El ,--- -CF3 F Frp---- -, H V65 E .."..
WO 2010/130423 . PCT/EP2010/002909
R2 N<
3 R4? —
Co.nr. | Expnr. R R? R-X R
13-b | E14* AV --CF, o =o' 3.l
=
14 E14 v/ _l Mg 3F
15 E15 BV, -Cl g - 3F
16 E8 —-CH,-CF; Cl ©\o H
17 E8 pa Cl @o H
18 El v, -Cl O H
19 E1 v, al 0L H
20 E1 v/ _cl L. H
21 E13 Ny ~Cl vou =y 3l
22 El Ny ~Cl QH 3.Cl
23 El Ny -Cl Qo 3-Cl
24 El v/ _CF, Sl 3.Cl
25 El vV, -Cl A\u 3.F
26 E13 --CH,-CF, -Cl no— H~d’ 3-Cl
27 E13 --CH,-CF, a | e = 3.Cl
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73 HE
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R2 No
R3 7 N
O
A — R1
3 Ra
Co.nr. | Exp nr. R R’ R-X R
0
28 ES o) H H
s
29 E13 --CH,-CF, -Cl ol )y 3-Cl
30 El --CH,-CF, -l s 3-Cl
31 El v, --CF; Ay 3-Cl
32 E6 \V --CF; Sy 3.F
“
33 El O --Cl Ny~ Nor 3-F
. = I
34 E4 ' W o) NS o 3-Cl
N/
35 El O o) g - 3.Cl
N/
36 E2 . O --CF, S - 3.F
37 E2 O --CF, i 3.F
NN
38 E4 Ny --CF; G 3-F
o
39 E1l O -Cl N7 3.F
\
N/
40 El --CH,-CF; -Cl J o 3.Cl
- NZ
41 E8 v ql - 3.F
“
42 E2 O --CH, Ny No 3-F

)72
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R2 Ny
R3 74
Saset
A — R1
3 R4
Co.nr. | Exp nr. R R R*-X R
NZ |
43 E8 ‘ \7 -Cl S 3-F
~
44 E2 O --CF; Ny No 3-F
N/
45 E2 O —CF; g o 3.Cl
NZ |
46 E4 ’ W -CF, N0 3-F
P HO. H
47 Ell ’ W --CF3 $<:>‘ N, 3-Cl
. NZ
48 ES W -Cl A 3.F
49 E10 v ~-CF; /I\u-»' 3F
50 E6 W -Cl /I\u 3.F
51 E6 \V -Cl )\u--' 3-Cl
52 E10 W --CF; )\u—" 3-Cl
R /N
53 E4 ’ W —-CF, g o 3-Cl
NZ |
54 E4 ' W --CF; S 3-Cl
/N
55 El --CH,-CF, —Cl S " 3-Cl
N=
56 E4 W -CF, J o 3-Cl
NZ
57 E4 W --CF; J . 3.F

75 H
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R2 N<
R3 74
Saset
A — R1
3 R4
Co.nr. | Exp nr. R R R-X R*
N7 N
58 E10 W ~CF; | < A\ . H
NZ N
59 E10 W —Cl PN /A H
N
60 E4 ’ \V --CH; g o 3.F
Pt /N
61 E4 ' W —CH;, < o 3-Cl
. N
62 E4 ” W Vv g o 3.F
3 F
63 E4 v, -CF; " Nq H
-7 F —
64% El ' W --CF; g H
/N
65 El O —-CH, g o 3-Cl
71 El W --CF; QN 3-Cl
72 El v/ | KO~ 3-Cl
73 El Ny --CF; HO ' 3-Cl
H
»'— N —"
74 El Ny -k | T 3.l
-t F -
75 El v --CF, G 3-Cl
76 El \V --CF; N 3-Cl
."’ NZ u
77 El AV <CF | AP 3.F
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R2 N<y
R3 4
RaSas
— R1
3 R’
Co.nr. | Exp nr. R R? R-X R*
78 El v, --CF, )"\:)Aﬁ 3.F
NZ o’
79 El AV --CF; \OQA 3-F
NZ o
80 El V4 --CF; \OJ H
81 El v/ _CF, Y 3-Cl
1 means hydrochloride salt (.HCl).
Table 1b : Compounds prepared according to Formula (I).
\ RZ  N. N
R N ¢
== — R
R4
Co. nr. | Exp. nr. R R’ R>-X R*
66 E10 Ny o) AN" H
67 El v/ cl Oy H
68 El v/ ~-CF, Oy H
69 El v/ -l @i H
70 El v, --CF, ON H

5 C. Analvytical part

Melting points
Values are peak values, and are obtained with experimental uncertainties that are

commonly associated with this analytical method. For a number of compounds, melting
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points were determined in open capillary tubes either on a Mettler FP62 or on a Mettler
FP81HT-FP90 apparatus. Melting points were measured with a temperature gradient of
10 °C/min. Maximum temperature was 300 °C. The melting point was read from a

digital display.

LCMS

General procedure for Waters MS instruments

The HPLC measurement was performed using a HP 1100 from Agilent Technologies
comprising a pump (quaternary or binary) with degasser, an autosampler, a column
oven, a DAD and a column as specified in the respective methods below. Flow from
the column was split to the MS spectrometer. The MS detector was configured with
either an ES ionization source or an ESCI dual ionization source (ES combined with
atmospheric pressure CI). Nitrogen was used as the nebulizer gas. The source
temperature was maintained at 140 °C. Data acquisition was performed with

MassLynx-Openlynx software.

General procedure for Agilent MS instrument

The HPLC measurement was performed using a HP 1100 from Agilent Technologies
comprising a binary pump with degasser, an autosampler, a column oven, a DAD and a
column as specified in the respective methods below. Flow from the column was split
to a MS spectrometer. The MS detector was configured with an ESCI dual ionization
source (ES combined with atmospheric pressureCl). Nitrogen was used as the nebulizer
gas. The source temperature was maintained at 100 °C. Data acquisition was performed

with Chemsation-Agilent Data Browser software.

General procedure for Waters MS instruments

The UPLC measurement was performed using an Acquity system from Waters
comprising a sampler organizer, a binary pump with degasser, a four column’s oven, a
DAD and a column as specified in the respective methods below. Column flow is used
without split to the MS detector. The MS detector is configured with an ESCI dual
ionization source (ES combined with atmospheric pressure CI). Nitrogen was used as
the nebulizer gas. The source temperature was maintained at 140 °C. Data acquisition

was performed with MassLynx-Openlynx software.

MS Procedure for LC Method 1
HRMS (TOF detector) were acquired only in positive ionization mode or in

positive/negative modes by scanning from 100 to 750 umas. The capillary needle
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voltage was 2.5 kV for positive mode 2.9Kv for negative ionization mode. The cone
voltage was 20 V for both positive and negative ionization modes. Leucine-

Enkephaline was the standard substance used for the lock mass calibration.

Method 1

In addition to the general procedure: Reversed phase HPLC was carried out on a
Sunfire-C18 column (2.5 pm, 2.1 x 30 mm) from Waters, with a flow rate of 1.0
ml/min, at 60°C. The gradient conditions used are: 95 % A (0.5 g/l NH4Ac solution + 5
% of CH3CN), 2.5 % B (CH3CN), 2.5 % C (MeOH) to 50 % B, 50 % C in 6.5 min, kept
till 7.0 min and equilibrated to initial conditions at 7.3 min until 9.0 min. Injection
volume 2 pl. HRMS (TOF) were acquired by scanning from 100 to 750 in 0.5 s using a
dwell time of 0.3 s. The capillary needle voltage was 2.5 kV for positive ionization
mode and 2.9 kV for negative ionization mode. The cone voltage was 20 V for both
positive and negative ionization modes. Leucine-Enkephaline was the standard

substance used for the lock mass calibration.

Method 2

In addition to the general procedure: Reversed phase UPLC was carried out on a BEH-
C18 column (1.7 pm, 2.1 x 50 mm) from Waters, with a flow rate of 0.8 ml/min, at
60°C without split to the MS detector. The gradient conditions used are: 95 % A (0.5 g/l
NH4Ac solution + 5 % CH3;CN), 5 % B (mixture of CH3CN / MeOH, 1/1), to 20 % A,
80 % B in 4.9 min, to 100 % B in 5.3 min, kept till 5.8 min and equilibrated to initial
conditions at 6.0 min until 7.0 min. Injection volume 0.5 pl. LRMS (quadrupole, SQD)
were acquired by scanning from 100 to 1000 in 0.1 s using an inter-channel delay of
0.08 s. The capillary needle voltage was 3 kV. The cone voltage was 20 V for positive

ionization mode and 30 V for negative ionization mode.

Method 3

In addition to the general procedure: Reversed phase HPLC was carried out on a
Eclipse Plus-C18 column (3.5 pm, 2.1 x 30 mm) from Agilent, with a flow rate of 1.0
ml/min, at 60°C without split to the MS detector. The gradient conditions used are: 95
% A (0.5 g/l NHsAc solution + 5 % CH3CN), 5 % B (mixture of CH3;CN / MeOH, 1/1),
to 100 % B in 5.0 min, kept till 5.15 min and equilibrated to initial conditions at 5.30
min until 7.0 min. Injection volume 2 pl. LRMS (quadrupole, SQD) were acquired by
scanning from 100 to 1000 in 0.1 s using an inter-channel delay of 0.08 s. The capillary
needle voltage was 3 kV. The cone voltage was 20 V for positive ionization mode and

30 V for negative ionization mode.
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Method 4

In addition to the general procedure: Reversed phase HPLC was carried out on an
XDB-C18 cartridge (1.8 pm, 2.1 x 30 mm) from Agilent, at 60°C with a flow rate of
1 ml/min, at 60°C. The gradient conditions used are: 90 % A (0.5 g/l NH4Ac solution),
5 % B (CH3CN), 5 % C (MeOH) to 50 % B and 50 % C in 6.5 min, to 100 % B at 7
min and equilibrated to initial conditions at 7.5 min until 9.0 min. Injection volume 2
pl. HRMS (TOF) were acquired only in positive ionization mode by scanning from 100
to 750 in 0.5 s using a dwell time of 0.1 s. The capillary needle voltage was 2.5 kV and
the cone voltage was 20 V. Leucine-Enkephaline was the standard substance used for

the lock mass calibration.

Method 5

In addition to the general procedure: Reversed phase HPLC was carried out on a
Sunfire-C18 column (2.5 pm, 2.1 x 30 mm) from Waters, with a flow rate of 1.0
ml/min, at 60°C without split to the MS detector. The gradient conditions used are: 95
% A (0.5 g/l NH4Ac solution + 5 % CH3CN), 5 % B (mixture of CH3CN / MeOH, 1/1),
to 100 % B at 6.5 min, kept till 7.0 min and equilibrated to initial conditions at 7.3 min
until 9.0 min. Injection volume 2 pl. LRMS (quadrupole, SQD) were acquired by
scanning from 100 to 1000 in 0.1 s using an inter-channel delay of 0.08 s. The capillary
needle voltage was 3 kV. The cone voltage was 20 V for positive ionization mode and

30 V for negative ionization mode

Method 6

In addition to the general procedure: Reversed phase UPLC was carried out on a BEH-
C18 column (1.7 pm, 2.1 x 50 mm) from Waters, with a flow rate of 0.8 ml/min, at
60°C without split to the MS detector. The gradient conditions used are: 95 % A (0.5 g/l
NH4Ac solution + 5 % CH3;CN), 5 % B (mixture of CH3CN / MeOH, 1/1), to 20% A,
80 % B in 6.3 min, to 100 % B in 6.85 min, kept till 7.50 min and equilibrated to initial
conditions at 7.75 min until 9.0 min. Injection volume 0.5 pl. LRMS (single
quadrupole, SQD detector) were acquired by scanning from 100 to 1000 in 0.1 s using
an inter-channel delay of 0.08 s. The capillary needle voltage was 3 kV. The cone
voltage was 20 V for positive ionization mode and 30 V for negative ionization mode.

Method 7
In addition to the general procedure: Reversed phase UPLC was carried out on a HSS-
T3 column (1.8 pm, 2.1 x 50 mm) from Waters, with a flow rate of 0.8 ml/min, at 60°C
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without split to the MS detector. The gradient conditions used are: 95 % A (0.5 g/l
NH4Ac solution + 5 % CH;CN), 5 % B (mixture of CH;CN / MeOH, 1/1), to 20% A,
80 % B in 6.3 min, to 100 % B in 6.85 min, kept till 7.50 min and equilibrated to initial
conditions at 7.75 min until 9.0 min. Injection volume 0.5 pl. LRMS (single
quadrupole, SQD detector) were acquired by scanning from 100 to 1000 in 0.1 s using
an inter-channel delay of 0.08 s. The capillary needle voltage was 3 kV. The cone

voltage was 20 V for positive ionization mode and 30 V for negative ionization mode.

MS Procedure for LC Method 8: LRMS(single quadrupole, SQD detector) were

acquired only in positive ionization mode or in positive/negative modes by scanning

from 100 to 1000 umas. The capillary needle voltage was 3 kV. For positive ionization
mode the cone voltage was 20V, 25V or 20V/50V. For negative ionization mode the
cone voltage was 30V.

Method 8

In addition to the general procedure: Reversed phase UPLC was carried out on a BEH-
C18 column (1.7 um, 2.1 x 50 mm) from Waters, with a flow rate of 1.0 ml/min, at
50°C. The gradient conditions used are: 95 % A (0.5 g/l NHsAcsolution + 5 %
CH;CN), 5 % B (CH3CN), to 40 % A, 60 % B, thento 5 % A, 95 % B and equilibrated
to initial conditions up to 7 and 5 min run; 0.5 or 2l injection volume.

Table 2. Physico-chemical data for some compounds (nd = not determined).

Co. | m R LCMS Co. | m R LCMS
No. (°(§)) IMIT] (l;lin) Method No. (°(l3,) [MIT'] (r;lin) Method

1 | 130.1 | 437 | 3.99 5 10 | 1984 | 451 | 329 2

2 n.d. 443 3.79 6 11 n.d. 465 4.13 7

3 | 1645 | 451 | 3.24 2 12 | 273.7 | 431 3.1 2

4 nd. 457 | 3.38 2 13a | nd. 466 3 2

5 n.d. 403 4.27 1 13b | nd. 466 3.16 2

6 | >300 | 373 | 38 1 14 | 2072 | 423 | 285 8

7 | 186.7 | 446 | 3.46 3 15 | >300 | 409 [ 2.57 8

8 | 1567 | 376 | 4.66 4 16 | >300 | 404 | 4.6 4

9 | 176.9 | 452 | 3.33 2 17 | >300 | 376 | 4.7 4




3 H 5C. Analytical part Melting points Values are peak val ues, and
are obtained with experinental uncertainties that are commonly associ at ed
wi t h thi swenalwizo«al nmethod. For a nunber of conpounds, POBIEPR01G/000D

2010/ 130423PCT/ EP2010/ 002909 91 poi nt®s were determined in open capillary
tubes either on a Mettler FP62 or on a Mettler FP81HT- FPO0 appar at us.
Melting points were neasured with a tenperature gradient of 10 C mn.

Maxi mum t eppergtte—Wwas—300—C—Fhe—ne| ti ng pernt—was—+readfromg—digttal
di spl ay. 5|t&Mp mﬁenaj\[r al . prrcedireMsSo| Wat €iCs. nilnstiurrentn‘ TheoNs. ¢
measur enent, . wasg peyf MR I EP;MOO flrom [Agi ) ern MHek Hnol di
conpri si ng go‘pi n(péi\qjaterr‘f(?m}g)g M y) Wit .ﬂésw, an gmu't“g: yn%?’gf, a
colum 10 ovgn, a.dDAD agwl A zol pnmy as| speci|f yed i71.4 He as8spexrss Ve et hods
bel ow. Fl oywf+gmthercotunfr—wastsptitjto t e VMg Spectrometgr. Tijg V5
det ect or wasi9conhidguf ed4oni [ h3.2i thez ah ES i|odbzjaRlloh [sc@Pce DBl an BSCl| dual
I oni zat i on[sounce (Ep conbfned W th ajnosphericl presgure Cl). Njftrogen was
used as the¢ Hehuhidzet 3%8%.| The bou?ce|tenpdr 47 ur hag MiPntladed af 140 C.
Dat a acqui $1t1on _was perfO‘rre? M th 1p MasgLypxf nlly sqof re. ,CGeneral
procedure { ot AdPént #8 i hst-tuhent The HPL&E@%%ML@E@
using a HP #,]20( %r grr Al H ent Te:thI ofi es qogpri 6@ |a s ndryzpuUnp gwi tih
degasser, At anpl 401 i oven, a [DAbjant—at26—cotumm—as—spedified
in the respegtilve makhﬂxsSe pel oW FlLow f romit be |coddism 838 §pd.it [tosa NS
spect r onmet e&-hél—dws g G gir'?\.us %on | gur g0 With an [ESCI _dual _ijoni zat|i on
source (ES|chyhinag W iy af mspperpc pressyr 8T |) .o tr dgén [wad6 Used ag the
nebul i zer gas—The—spurce tenperature|{was maintjai ned (at 100 C.  Data
acqui sitioh 28ad pekf prasy Wik Chedsati on- AgPtent?3Pat|a 48P ousi! dof fwarle. 25

26 | 1967 | 460 | 31 | 1 53 | >300 | 473 | 322 ] 8

27 >300 460 32 1 54 n.d. 485 2.49 8

28 | nd | 301 | 36 1 55 | 2207 | 467 | 225 | 8

29 | >300 | 459 | 32 | 1 56 | >300 | 459 | 210 ] 8

30 | >300 | 445 | 34 | 1 57 | >300 | 457 | 216 ] 8

31 | nd | 407 | 35 8 58 | 127.5 | 454 | 2.05 | 8

32 | >300 | 391 | 318 | 8 59 | 158.1 | 420 | 1.93 | 8

33 | 1803 427 277 8 60 | 1474 403 2.07 8

34 | 1827 | 439 [ 309 | 8 61 | 121 | 419 | 223 8

36 | 1712 | 447 | 268 | 8 63 | 1925 | 429 | 192 ] 8

37 | 1725 462 287 8 64 | 186.2 437 2.21 8

38 | 2325 | 457 | 294 | 8 65 | 2868 | 423 | 268 | 8

39 | 1674 | 427 |265| 8 66 | 2928 | 342 | 216 | 8

40 | >300 | 453 | 281 | 8 67 | >300 | 370 | 139 ] 8

41 | nd. | 423 |283| 8 68 | >300 | 404 | 151 ) 8

42 | 144 | 407 | 278 | 8 69 | >300 | 368 | 210 | 8

43 | >300 435 4.51 1 70 | >300 402 2.24 8

44 | 1422 | 461 | 2.89 8 71 | 1381 ) 451 | 254 8




General procedure for Waters MsS instrunents The UPLC neasurenent was
performed using an Acquity systemfrom Waters conprising a sanpler

or gani zerwoaotwmes2y punp wi th degasser, a four col umm' sPor@&Er2012/0D8» and a
columm as specified in the respecti ve®onet hods bel ow. Colum flow is used 30
w thout split to the MS detector. The MS detector is configured with an
ESCI dual ionization source (ES conbined with atnospheric pressure Cl).

Ni t rogen was—used—as—the -nebulizer—gas. Thea—seuree—tenrperatbre—was

mai nt ai ned|@é. 14@pC. E[g%;g BR.qui SLCMSN| was [€of or mgd VMMLmLyerrI ynx
sof t war e. Pr.oc r. LG.Method 1 NRIVE o tlor

acquired 05.1:‘5% i éua tre— O %L@#Emde AL éé}g:“ verg "3%“.) @ieg%%?es by

scanni ng ffom 10Bots0| 78 upan3 [Thegcapi | | arly7heetve’ |WAs6 | 2.32
2010/ 130428PCTHEPZOIPI 0029P9 92| Vol tage way 2. 3 KV T Qr posSi[ti ve rmae 3. 9Kv
for negati V€73 pni2@@t | oA3Grofld.37The 8one vol tjade wWidB.20 W7Borl HAh pdsi tji ve
and negatiye 106¢nizat|on nofles. lLeuci neEnkeghal ijne_wag t he qtandard
subst ance Us¥d|f 89t he4$bck st célibrati dn805 MEhodi*>d1n 2&iltidn to the
general pro gre:. Rev ef ase HPLC was carried out on a Sunfire-Cl8

col um (2. Q&d 5d 24r ﬁﬁEY é_/:a,t—ers, with a flowrate of 1.0 m/min,

1
at 60C. The 'g;rddingnt ceggli tijops| usgd are: 95 % A (0.5 g/|I NH4Ac solution + 5
% of CH3CN—215—%B{eiB3ey—25%€ (MeOH) to 50 %B, 50 %Cin 6.5 mm
kept 10 ti I777 O 6mi4n| antk equid7i praged|to initial conditions at 7.3 mmuntil
9.0 mn. Injecti Ol UmE . I-(|i-<lVb TOF) were acquired by scanning from
100 to 750 in Or's‘i]én‘?i’é‘ﬁﬁﬂt‘getg%{‘? time of 0.3 s. The capillary needle

vol tage was 2.5 kV for positive ionization node and 2.9 kV for negative

i oni zation I\f&?j%rlv-lr G ORE QL s 20 V for both positive and negative

i oni zat i onﬂm@es;@lm-ne-%'rhe%ﬁwﬁe was the standard 15substance used for
the | ock nmdosamamber ef ¢ammpounds,hbdNWR specta ders wseonded eitberguraBrukepPE&edur e:

Reversed phgser Hﬁla@m& &vrsdo%ea%maer @&%a&&%ufsfalseqﬂkneés BP&Qim Zatl X 50
mr) fromWaters, with a flow rate of n OCWI hout split to

T VB Gt 6D otz 400 itz ingr 400 Nia esesotvely capeivisal Bt (oA areBoRIuina 4 Ac

sol ution + part%p éﬂiﬁmn (Ppn¥p Bvinifiexd oM tefrarhEiBENilAnNEME), Whigh whoused a0 A, 80
%Bin 4.9. rm]\ﬂL A)B in 5.3 nm kept till 5.8 nmand equilibrated to
initial coldf d6.0 nmuntil 7.0 min. Injection volume 0.5 LRVG
(quadrupol e, SQD) were acquired by scanning from 100 to 1000 in 0.1 s using

The cond. 32?{?%(]'@ H AR E20OMAE Tndhfe 68 74y s BRR1S QGO0 P, 5 K
negative i @ni3Z&di M%HZI\/EH)OQW& (d,Jm2add-tliBh 1@ @dnh& Ty ke AH)p7 38 &dur e:

Reversed phagg Hﬂ@{y\@sse:ﬂr 41 66, PYD, PAS @d(ﬁ@—ﬁﬁblpﬁﬂzphlllﬁ) 831;8 (GOJ|='67‘91H£C3 5
/mn

m 2.1 x 0 with a flowrate of 1.
\F/)VI t hout spl?iolil)”{p‘nt(ﬁ Eqégy@t g%{)o The gradi ent condl t| ons used are: 95 % A
(0.5 g/| NHAACE dlouRi k}hNMR (%@}HQ\I)CD(SM’/S Bpiir0.34 10.64 ¢, ZHHON6A - EBHm,1/ 1) ,
to 100,% I t4 al
andl ti (5)/ns 2at g 1%0 nt ﬂ{)’7i B& %3]}%?(312,[(?2%6568 k ip{éaé ?&I(‘{‘%{/s% i%‘
(quadr upol &z, $@b) 6\ﬂ/ér(é EeguHze i Hpy6. BS&dﬁﬁthyZ flrfé)n7m(1brd JES0bHeN] )1 s
using an inter-£hapRed Hieg Y (@fJ_Q 2082 St Hjl’tge‘“ccapyij 8, Ijl@.?d| e vol tage was 3

kV. The cone volta positive ionization or

e
negative i onl%Noog %WR (9@9 W@FMP@WZ@Z@QW@%@ QSH) 4 11 (q’
J=9.9 Hz, 2 H), 6.93 (t, J=8.3 Hz, 1 H), 6.98 (d, J=7.2 Hz, 1 H), 7.02 (d, J=8.3 Hz, 1

20 H),7.16(d,J=8.3 Hz, 1 H), 7.23 - 7.28 (m, 1 H), 7.42 (dd, J=11.1, 2.1 Hz, 1 H), 8.01
(d, J=7.2 Hz, 1 H).
Co. No. 4: 'H NMR (400 MHz, CDCls) 8 ppm 0.31 - 0.43 (m, 2 H), 0.61 - 0.70 (m,
2 H), 1.16 - 1.30 (m, 1 H), 2.53 (s, 3 H), 2.55 (s, 3 H), 3.15 (d, J=6.7 Hz, 2 H), 6.79 (d,
J=7.2 Hz, 1 H), 6.89 (t, J=8.3 Hz, 1 H), 7.01 (d, J=8.3 Hz, 1 H), 7.05 (br d, J=8.6 Hz, 1
25 H),7.14(d, J=8.3 Hz, 1 H), 7.22 (dd, J=10.9, 2.1 Hz, 1 H), 8.11 (d, J=7.2 Hz, 1 H).
Co. No. 5: '"H NMR (400 MHz, CDCl3) & ppm 1.73 (qd, J=12.3, 3.5 Hz, 2 H), 1.87
(br d, J=12.0 Hz, 2 H), 2.33 (td, J=11.8, 1.6 Hz, 2 H), 2.57 (tt, J=12.0, 3.7 Hz, 1 H),




Method 4 In addition to the general procedure: Reversed phase HPLC was
carried out on an XDB-C18 cartridge (1.8 pm 2.1 x 30 mm) from Agilent, at
60C wi t h wof2bowispe28e of 5 1 m/mn, at 60C. The gradi entCtmpdimion2ys used
are: 90 % A (0.5 g/1 NH4Ac solution),975 % B (CH3CN), 5 % C (MeOH) to 50 % B
and 50 % Cin 6.5 mn, to 100 %B at 7 mn and equilibrated to initial
conditions at 7.5 min until 9.0 mm Injection volune 2 1..d. HRMS (TOF)
were acquired only in positive ionization node by scanning from 100 to 750

in 0.5 s usi9g(baddimdille Hezy@Hyf4. 07 (ls 3 H)Tﬁ@lc(d,pl#ﬂbHy, hHé,dZ E6 voRdye3dd)s 2.5
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the M5 det ad t | s
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initial a?tlons at 7 /5 mmuntil 9.0 mn. Injection volume 0.5 11.1.
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Fo 00051 5 0 Cb. Soub i NMRUHGMIEH SNk GEbap 41 - 04002 FIHA S8 ags T3 Gy
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cone volta nega |ve
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15 Method 8 4 n@di E?_"40§9 (tdoJi’h@ Pﬁe'i‘q{)ab 7Er(90ﬁi§LHHz IRHYQ?W@@ @@QGHM?LI@ was
carried out on col u tom VWaters, With a

pareied oul Rl PR S MEB S dofa Do iy S i e BG L 7St
(0.5 gBb Nmmwwundmwm%wﬂm crfcmapmmeazg\l)on mADHY) A56 60.70(Bh, t hen

c . VK .
fon: 05 of B 171 iSO LESLERE R Srhabel 25 Tt dRost S higt o *some
conmpounds (ndl , Jred.7 det 2dHi h.éd)—.3.57\/(@ Z0H D) /318002 3RCTHEA2E0L(r d0 2906 Has 1

H), 6.76 (d, J=8.8 Hz, 1 H), 6.87 (d, J=7.2 Hz, 1 H), 7.39 (dd, J=8.3, 2.3 Hz, 1 H), 7.49

(d, J=2.1 Hz, 1 H), 7.91 (d, J=7.2 Hz, 1 H).

35 Co. No. 13-a (cis): "H NMR (400 MHz, CDCls)  ppm 0.30 - 0.43 (m, 2 H), 0.59 -
0.72 (m, 2 H), 1.16 - 1.27 (m, 1 H), 1.45 (d, J=4.4 Hz, 1 H), 1.67 - 1.77 (m, 2 H), 1.77 -
1.92 (m, 4 H), 2.07 - 2.18 (m, 2 H), 3.14 (d, J=6.7 Hz, 2 H), 3.76 - 3.86 (m, 1 H), 4.51 -



WO 2010/ 130423PCT/ EP2010/ 002909 96 Nucl ear Magnetic Resonance (NVR) For
a nunber of conpounds, Ili NWMR spectra were recorded either on a Bruker
DPX- 5 4080anioom30e3Br uker AV-500 spectroneter w th stanaardrpulbse2909
sequences, operating at 360 MHz, 400 9Hz and 500 MHz, respectively.
Chem cal shifts (5) are reported in parts per mllion (ppm downfield from
tetranet hyl silane (TM5), which vvas used as |nternal standard. 10Co. No. 1:
114 NWVR (400 MHz 7;; ﬁ'z_? 1(7I =9.7 Hz, 2 , 6.73
(dd, J=5. 54527@1.&1{)?1%@ & %%”@:%05( 816H5€1 )07219((519,5%876,22 z,1 H),
7 32 (t, J:18:I)J,7l~t0(d;LJ=|®1}E B®l); 8.8 4d, JEM2 Hz,H)H).7. 45 (dd, J=10.9, 2.1 Hz 1
Hy, 8.04 (d, J=6.9 Hz, 8.42 (d, J=5.5 Hz, 1 H. Co. No. 2: Ili

128 (i CD%ZWIE%’V Pang'f By QM B iy - 448 2301, 531 w0
6 ,621(1&1113&21@9@;111)»4} 446 1% (1,2 H37.61 (41, s.11 F), 1¢7z@7@br d,
g g %nﬁ)zHﬂzZ)S 22726114 J86374-12(,Q ;8623'95(&1 Hi 4(33911§(4%
S5 otk o Py s FN A e TR o Gl
72§ I(-lz 7.39 (d, =02 Hzl1 H)= 809(&113 712HE)H)H)7 16 (d, J(8 3 Hz, 1 H, 7. 23
o T g foé%&gfw%é@é e Chapbio 33 g“ﬂ%]ﬂ? 826éTZ° 6% 7 (m
H), 1.16{m1230, {4y -1.39(m,2 8 g33ﬂ),2§55‘53(1§) 331y, .98z 3H))6877 Hz,
E)i)’ gogg((dj 619—ﬁz21ﬂz,6§2td}J—§4$1%ﬁ #6§(§ﬁ%4ﬁzWH17961 94-8\131@213 Hz,
=10.9, 2. %7215@# %2 He, L &), ?qui’(@glﬁfz“% i-|)7HZ 1Y), 7r\?<§(d5 H(Mbégrsz
CDC13) 5 ppmdo . 66d'H NiMR 5300 BiHz, BDCI?) dHpm 1. Bi7(t,(B6. THzIFHS, 0555, 32 H),

Fo10/ 3584zéﬁép§¢am%/%%§g%ﬁg%lé<s9é iDpb7g 840 Bty 1), & @ YR

6.91 (d, Ji?zZH—)zﬁSﬁ(&DJ ~772 be, | Hj, 208 ¢ 233t H)7 723 ~7.74 G, 7 H), &4H§q 7. 43 -

ggém( Jagg%qs%;%@ 6% itz er,ﬁ). Co. NoI_QG LR ggoo M, CDClB)

1. 15 1. 27 ( figo- Nq—éﬁ ps NMR (@(BMWDEIH)S pEn iz 2(&9, J=$=%Hz, 1 {l), 2552 f9) ¢ 6 4.94
(b 1 HH), 8.68 (s, 3:537@1 26,9 HAID H)/ 5 b8 EQH)]%&ZZ?(d"QﬁiH‘%) 1 H), 633((gd,
38,3, 2.1 g B T S D920t e Ae e

Hz, 1 H), 7.23 (dd, J=11.2, 2.0 Hz, 1 H), 8.15 (d, /=7.2 Hz, 1 H).

20 Co. No. 46: 'H NMR (400 MHz, CDCl;) 8 ppm 0.32 - 0.45 (m, 2 H), 0.53 - 0.75 (m,
2 H), 0.96 - 1.03 (m, 2 H), 1.02 - 1.08 (m, 2 H), 1.16 - 1.30 (m, 1 H), 1.91 - 2.03 (m, 1
H), 3.16 (d, J=6.7 Hz, 2 H), 6.63 (dd, J=5.8, 2.3 Hz, 1 H), 6.75 (d, J=2.3 Hz, 1 H), 6.83
(d, =72 Hz, 1 H), 7.15 - 7.22 (m, 1 H), 7.22 - 7.31 (m, 2 H), 8.15 (d, J=6.9 Hz, 1 H),
8.35 (d, J=5.5 Hz, 1 H).

25 Co. No. 48: "H NMR (500 MHz, CDCl;) 8 ppm 0.31 - 0.43 (m, 2 H), 0.60 - 0.72 (m,
2 H), 1.15-1.29 (m, 1 H), 1.31 (t, /=7.7 Hz, 3 H), 2.82 (q, J/=7.6 Hz, 2 H), 3.14 (d,
J=6.6 Hz, 2 H), 6.72 (dd, J=5.8, 2.3 Hz, 1 H), 6.81 (d, J=2.3 Hz, 1 H), 6.91 (d, /=6.9
Hz, 1 H), 7.31 (t, /=8.2 Hz, 1 H), 7.35 - 7.42 (m, 1 H), 7.45 (dd, J=10.7, 2.0 Hz, 1 H),
8.01 (d, /=6.9 Hz, 1 H), 8.44 (d, J/=5.8 Hz, 1 H).

30 Co. No. 49: '"H NMR (500 MHz, CDCls) 8 ppm 0.28 - 0.42 (m, 2 H), 0.57 - 0.71 (m,
2H), 1.12-1.26 (m, 1 H), 1.29 (d, J=6.4 Hz, 6 H), 3.12 (d, /=6.6 Hz, 2 H), 3.64 - 3.77
(m, 1 H), 3.96 (d, /=4.9 Hz, 1 H), 6.74 (t, J=8.4 Hz, 1 H), 6.80 (d, /=7.2 Hz, 1 H), 7.02
(d, J=10.1 Hz, 2 H), 8.04 (d, /=6.9 Hz, 1 H).
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Co. No. 7: 1HNMR (400 MHz, CDC13) 5 ppm 1.87 - 1.97 (m 2 H), 2.02 - 2.13
(m 2 H, 3.61-3.70(m 2H, 401 - 4.07 (m 2H, 411 (q, J=9.7 Hz, 2
H), 4.63 wo020i0l130423 1 H, 6.98 (d, J=7.2 Hz, 1 H), P@T[ET’Z((I@/OO)DG&S.G Hz,
1 H), 7.43 (dd, J=8.6, 2.3 Hz, 1 H), %07.59 (d, J=2.3 Hz, 1 H), 8.00 (d,
J=7.2 Hz, 1 H). Co. No. 8 IIl NVR (500 Mz, CDC13) 5 ppm0.31 - 0.42 (m 2
H, 0.58 - 0.70 (m 2 H, 1.17- 1.27 (m 1 H), 3.12 (d, J=6.6 Hz, 2 H),
6.90 (d, J=7.2 Hz, 1 H, 7.08 -7.14 (m 4 H), 7.16 - 7.21 (m 1H, 7.37 -
7.43 (m 2D—J)Phaﬁmdk8>10g16’a155a1€mie52 H, 7.96 (d, J=7.2 Hz, 1 . 15Co. No. 9:
NMR (400 3 0 4 1. 16
St vy T B pitlides iff tnb yscentimyGreh +ﬁ3° sty atfosiic, 7

Hz, 2 H), 3n&Bilatos@MGMR2 "ﬂh)ese epragpundd apiea tq potehtjate gluamate sepengambyl H)

? Z|)8 (C7i 4‘}_ ‘b?nd?m%q an alTDostezlc%e(&her‘]fﬁgn Qhé"@utém!i& blzdlﬁg s(tgd Tl'Pe‘ &sﬁons% Uy le

NVR (408 MI&Giu@@GPGB cgwﬁbmtcpnsqf glu@mze ’(Sn*PCYEa%‘Tﬂ wleﬁrz;@mpcamvla of ﬁpmzulpb(l)
1.16- 1.27 af redenit) Corhp&nds of F@ﬁnﬁl@(l)?arw:xpe%teﬂgto hiave theirkefledt subskantizll 7)"%6 .
m

L I e e

1 H), Gek&idut, of) pdmﬁvd—lnllosterlrd) modulafor dested a8 n8GluR28udizg the FSIGT P&S (d

Hz 13)
Lt 3 n%gssgg]rsghgg okl befprting S35 g g ol (AR MEn, (0
042(sm;h gorpjpounts4 an mprmar(twplaglym)me cgm@gundszacmrd@ng topFeqmula (Doar(ebr d,
Sgo\bp,m@agm(d J=6.7 Hz, 2 H), 3.32 - 3.43(m 1 H), 3.70 - 3.80

d, J=7.6 Hz, 1 H), 6.72 (d, J=8.6 Hz, 1 H), 6.79 (d, J=7.2
7 16 (dd, J =8.6, 2.1 Hz, 1 H), 7.30 (d, J=2.1 Hz, 1 H), 8.04 (d,
I”Bi]GTB{FS GadinNaissal?: Tk NNR (400 MHz, CDC13) 5 ppm 0.29 - o 42
0. 56

60750 1R sy thajnd by 8 Rkl bbb fad sy psch 9,

1 sH)dy Si-p®tdibr couplqd Teddpfor4d (GRCRYr fudgtion=Avigerelry, ificddporaBonl 6of @,

%Sh%y%ﬁ)l?s%b%fo f é b'z [35§]§j’bzpy|§|z(g§%4ﬁ§k@ 5 thﬁhé%&te é’c{ﬂélle(‘d]'% R
mmelaltbpgn ®)as mea@uwé The Gaprajein @ wumt Gatalyzesthepexghange ofp -
10sine¥-di hosi)ﬁﬂte‘(Gb?) b}' éﬂnosln@t?l}phésﬂﬁte( TP% anlll, é)nlac?&atlonlofgi

tﬁvél’féﬁéy GhoSeir sl

b9§ g@%@e@f iggorporated 4fd ﬁanﬂyt b%cl%v
Tohbinue? tdel efkdhangeScyldiAHaipet) (1998)l Tuptddt Pro®cbls ?hlalznacbld@y
0
(4omﬁzdséf*°wg§y 8, 6t 8¢ 3hp fmbbey of PSRt TLITRRE,
- 1. 29nqogporatied) is aldmer:t melasm qfthe activyty of tmGﬂmotens and hengg, thq agivity 1. 79

" 3H)of tke qgomstzca%zbé '@eteﬁnmedd%ld-lﬁl%fzdpeccbr&s 7ar5|7sh0\g'n|'ﬂ) bégpl%@erenn?all%'5 ( m

7.20 (&QUP gdgo ouzprgte}qz a pfe ent1?1 gglp&lag fgr_@lgmp@odﬂ_ar}(i) heng:e OQIS(»H[delJ_7 2
: é éU?- ugedagC@tudW@ecej;ﬁ)r abtivAdR gﬁﬁh@nm redep¥drSboth PRFCEHMBidant &IHHne(sm 2
’ - m
313 (dn5BehBYeg e e’ dooghd g oo o e SImEys B Ry iy
H), 7.02 njanbring. ﬁtOrhlzqell& tiepsfedted Gvithdthe hughan rhﬁluRlZ tdceptdr 2% édhptei-Bod Hz,
H, 7.41
6. 1H R THODNEE b0 LV oldeepplliboldiy 47798 818y hefeteetioffBr 4y,
.61 (q, J feswvmzlloszem) moeulmor( > AM) pyopegics@f thpcompesinds OﬁthBS lﬂzent@nH) 6. 76
é4J( 3032|‘Memiagi'ﬁe 53%?1 J87 : HZZL S H)8 4173 03 T2 L i 0 ég
m =9, , , . .
. 2 1H NI\/R (‘%’%é W%@?‘Heg‘%‘bﬁm@nﬂ?eﬁe a“&’-%“@“ﬁfg “I‘;ﬁﬁ) P@W(“f, 6
65 ( Sor 24 H) pridr tor washing 316 PBS;1and Zhdd) collected Hysscrapihg .in hothdgémisatiba7. 2
: 146 (
8. 4 1 o%ﬁgér @W’M%“‘%ﬁl b‘lffg) pH 7Hg 4 8HCJCT§'Y%%‘F% ?Y&‘]e gg’ﬁ‘lgeé‘%ﬂ tg}"ﬂi’ 1
8. 15 (dising=dn pltygzturrax mpmogenlzer The homogenate was centnfuged at 16 000 RPM
35 (Sorvall RC-5C plus rotor SS-34) for 10 minutes and the supernatant discarded. The
pellet was resuspended in 5 mM Tris-HCI, pH 7.4 and centrifuged again (18,000 RPM,
20 min, 4 °C). The final pellet was resuspended in 50 mM Tris-HCI, pH 7.4 and stored
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20Co. No. 46: 1H NMR (400 MHz, CDC13) 5 ppm0.32 - 0.45 (m 2 H), 0.53 -
0.75 (m 2 H, 0.96- 1.03 (m 2 H, 1.02 - 1.08 (m 2 H, 1.16- 1.30 (m 1
H, 1.91 w0.208/3m231 H), 3.16 (d, J=6.7 Hz, 2 H), 6.63 @du/EPIEIB08902.3 Hz,
1'H, 6.75 (d, J=2.3 Hz, 1 H), 6.83 (0 J=7.2 Hz, 1 H), 7.15 - 7.22 (m 1
H, 7.22 - 7.31 (m 2 H, 815 (d, J=6.9 Hz, 1 H, 8.35 (d, J=5.5 Hz, 1 H).
25Co. No. 48: 1H NWR (500 MHz, CDC13) 5 ppm0.31 - 0.43 (m 2 H), 0.60 -
0.72 (m 2 H, 1.15- 1.29 (m 1 H), 1.31 (t, J=7.7 Hz, 3 H), 2.82 (q,
J=7.6 Hz, 2tH30 °QB.ihdpprbpridtetaliulls, beford)yse 6ProReif ddncentrdti@n was C&eldnmn‘bdl-B)y

55 1% S Bltogltea i gty g, 1

. 8.44 (d JGTPgS hinding A§say30Co. No. 49: 1H NMR (500 MHz, CDC13) 5 ppm
.28 - 0.42 (m Meadprentent df m@uR2 pesitive alf)steric deulatozBac(trvptybfltgst 1.29 (d,
zg g Hz, Q:ollfgpouéds]@as(%rfo}m@dgs Riows. H)estgb und$ard lﬁfﬁma% Were & Og (d.
=10. 1 He, a25a94)bu fewtﬁﬁln&WHﬁEP%%d 10\?@"%’3@8& 6‘&25%&14; E&%B%/ 002909

99 D. Phar gzl DﬁiMMg@bsaﬁ@ﬂeé‘pM GDP.THam26 ipGlu2 dsceaptad ™ot thih § nidhtbrapmess ent

Lomen | 06 e RietondeSmmdhged fSRteig st S RO R SRERRE S 1 o

ot her t han Mémbghest wmtmemmwg vailt eompidvad abmysem segettier svithGl pifedefineda

o esent O GIeRcH cghinafRhfol SuiafiGi Raad MiA) CmANIK S0 AT hdbh bear ©
subst ant i al[?g%]qum fJ‘RzO bplvl)lmlpmlaews WPF@lShaléﬁﬁllhl‘l ang fartkerieeubated to unct i on

of the recepb@ ”SF@?P?@'M&S £t1&1forp&§ivhﬁé/r?(3@|rhf?l%&“s%d”@qtihﬁta%a%’ tested at
n3d uR2 using the OEI ndi.ng assay et hod descr] b(g bel ow and Whl ch

'S sui t abl GUEHCS §DIAIRh{ PEiof MRS PIOB LI wdhpbidsacidd
particul ar IsmttmmomO@uMwa@cpﬁM 916%7110@ bhd 10 ﬁg@nlsda Mlnl”DotIlam e 3.

358J 7S bi ndi S bi ndi I
rombr ans. bAGIOR SO A Nt SRS s el by it B Briog Brouglen
functi on wiéniher-9MGEB Gittat plates (Packanty MdnddnoCYredhga Po+welloPacisdid,

[ 35S] GTPyS Jﬁ&ﬂﬂ%sﬂaﬂ%sér Fflﬂe&*\f? Risfied B%Pf‘é slhsth \éﬁetcﬂldgfnﬁaﬂnm FH'EPEI"O P90 35S)

i s neasure rotein a su un| . cata ‘fs t he g guan05| ne
5' - di phospABMNEH8)s, B gﬁaﬁﬁ@rwe&eﬁhmgsﬁs éméé?pﬁ gu r?cg’é‘tllﬁv‘é‘h on of
t he GPCR byoédkta@olicreicintt Gpohedddesd, to kactoweld. Menthrae-bdund radidactvityorasbe

cl eave ot© J : Pr ot ocol s
' PhafmosPaysaHt o Miipblits SKRNANRR S EnitbEIGREE CodulcBroft bRty

radi oactive [35SJGIPyS incorporation is a direct measure of the actl vity of
t he G prot dataamdlylsisnce the activity of the agoni st can be determ ned.

G uR2 reC%B&E&dﬁthéPfEé@née%f%;{%rcﬁ“ RIS ﬁédant GAURhSE tb Qe Fe?in fh a

preferentla COUpIn encelt ISWI sed to
study receptlosteretmodulatinon PAMY uwore: gersirted susieg 1he qxe%éﬂ%war&nfnteréme

lines and i@evedlspRdes. J%ﬁ)r @a\f@l“.c&étc‘cmdaﬁftémtas %%f%etdwtrbﬁﬁﬁ]tﬁﬂﬁﬁé&ebpdiﬁb ngt
assa I N S rom,ce S r.anst ect e ece or
ety 125: oef R RS pak A G onapsd, RS ﬁe%%e%m GO st A afoRie P

4:798-810) Sigmoidheoun@ntratiomrespbnseheunyes ipflottiag atheses tperdentagesd Wieesus othe ( [B4V)

t
B cel | 5 ohemiRiGhBERHIES Bnoblihd el a0 uupd bR THEANELREBRAIIER, .
for 24 h, ﬂ?hemon@@tmglhpf@umg%&maﬁmaﬂ plect dvther epledlated as&Gpi ng i n
honogeni satmrbm fvﬁfue£ ﬁaow\dvaelcmddmedw ﬁl%ulog)iaiczo, 4uhefl the E is'exbbé%@édes

wereh genize érle in traturr eni z e eate
was cenbr i fil dq‘a 16136 ﬂmv?%ﬁi falogiea @%"ﬁ u}e&tteﬂr agielect do sehrof

m nut es andoipeusdsper nat ant di scarded The pellet was resuspended inb m\/l
Tris-HCl, pH 7.4 and centrifuged again (18,000 RPM 20 mn, 4 C. The final

pell et was resuspended in 50 mM Tris-HCl1, pH 7.4 and stored WD
2010/ 130423PCT/ EP2010/ 002909 100




at -80 Cin appropriate aliquots before use. Protein concentration was
determ ned by the Bradford nethod (Bio-Rad, USA) with bovine serum al bum n
as st andaw0.20833042FP7S bi ndi ng assay Measurenent of nmd BRI/EFeS00)2069

all osteric nodul atory activity of tedt15 conpounds was perfornmed as

foll ows. Test compounds and glutamate were diluted in assay buffer
containing 10 nM HEPES acid, 10 nM HEPES salt, pH 7.4, 100 nM NaCl, 3 nM
MyCl2 and 101AM GDP. Human mGlu2 receptor-contai ni ng nenbranes were thawed
on ice and Motornedvity (deasabldigler suppl emented with 14 ig/nl saponin.
Menbr anes re- corrpound al one or together with a

pr edefi ned i r@y,{%%ﬁi}' (\,’&'d pe n %I utamate (PAM assay) for 30 mn at
30C. After letluetdamf oXperidEs}GitRBiae were raght ity theipseesdnesl eepmeThexshaken
briefly an%ryh&ﬁs%a 1ﬁd19i¥d991‘i)¢ ﬁlcﬁ&édqwakaﬁﬁt@‘fg’ﬁé 1ERERRRPHAL merqa

activation (30 mnutes, 30 C). Final assaﬁ m xt es cont al ne

menbr ané pretieen Although thers argicandugted durinephehight gycleffrom §: 001@861%}1
NaClzog mwhl)/uﬁégrot@ddirb %M@Mlﬂ@a{deg’ 51 (3&@902?1]19)()' ﬂaqsr?hd&Sté@acaoh h@astvol une
was il ns, wer r,m, nat e | I atl on ro

Ut el Cer . dor B e ARIe T obGuianang peasaved B ek inieckibs byt "Hfine |

Packard fi leaer trind,mnhadivelihkbmoude wasplacadananwapsin dldcarenani@seyP VE dybiedarol d 10

mV NaH2PO4/ | d 40 ill
of 1iquid s"Jc‘u n%qy% Wﬁ%gﬁ 4 df]‘“‘l‘{ﬁ r 422 Afff. 3%“%‘9" ‘Lasg‘h%&q o
Menbr ah@- bondrered ARk BﬁHQs)xAﬁbomwbmwébmunred bokcddp I4§t°é1 s@fnglntu |l ation
and Lum Neq0ENGH) GosdtiRbusk WA PRRCH 3 the deleR o Y&HaSand QbR esledplofche

presence of_ E of ndu ni glutanate to determ ne sitive
al l osteric ffﬁsbm%aépélﬁn( ea‘%eﬁ"é Jenurng was ¢e Wil sk pd Stbseaupily
interface (wgveispdeanitg Jéth) AIDﬁifﬁrwBidﬁsm&b cubeadan@drsnd’a whité Hghtosonideol

I d d
pon aqd ¢ (BHEGT™ g LE TR eEra e Ther B tho R BT R P8R chinB a8 ves
plotting thexed ped ipot agbstyteasomputee. Aagnaldrebeyior was meounled iahd analyzed
compound WeLf.anaNbRd Eﬂlﬁdﬁ?oﬁ‘%’l‘{/lc{%‘éﬁr?él&ﬂé §§s§érﬂ’EV@1% nY§ SNol

concentration produm I's then ca at eg ds EC50. The

pEC50 val ud¥ amw@@e@#ﬂm@ﬂ edhetotallistancgdrapeisd (crﬁh@ﬁs taleulpted o Data
expressed 3fbré thelYlexpaitéEtoabEmans gt syshen e fuir e ko ﬁ@bndﬂ@?artmgt ai ned
for a selected set of conpounds. = WO 2010/ 130423PCT/ EP 010/0 909 101 Mbtor
Activity (Video tracking) Apparatus and General Procedure On the day of
experi gent Phehdrelidine¢P@R)-inducediHiyperlodomdtioa imMicedur al room They were

housed i nd'%s%%%nﬁ%? ﬁ(?l%rﬁvwda% ad%uﬁll%férém E: fifRkd 11%@%%%) e F1 {] rgggﬁt prior

to 5Stestin I €S were con urin cle
(from 8: 00 (st@nqasdom hin) te maloNydlonice thaicymrmbalbnggd wit rpbemqydlgme (Eél’o 30

LUX) 0 pravigdkehet) 80 nif Beiotsnchlrohbit. ARty WA RGod BiCPberd ddifitiong v

used for the TI'n ectlon procedures. . During eac% trial, an |Indivi dual nouse
was pl aced Wi &iteprsmior dgpgingpesdhinhibitign s&f\ktypeglv*?%%rOWQtﬂ distpRaegheo W 40 cm
and a dbsanebeiits 3.9%falepajitivEainhcontroian wars 4 Headslis adshdvi iftaslead LED (8
x 8 LEDs)-lit box (white PVC squared box; 40 x 40 cnR; height 12.5 cn).
Each nmouse MWdd 'pl aced in the center of the arena and al l owed to explore
freely for 30 min. After each trial, the arena was cleaned with a wet and

subsequent Idy n@taﬂm% %dﬁb@@ﬁbﬂ&l&h&%hgﬂﬁpw rared sensitive tube canera

and a white At source (rn arena. 4-7 LUX) were nounted to the ceiling

above the Jwgwqr@aquaﬁ o Relivertrwasqdgnisteeest & aaiedﬁﬁp@d tirge befpre epgirgment
conput 80. AStAdrd PRNAMI) 26 n%Nm%dhét%réel@élhéﬁgéh With AarhpieetdRind S

Et hovi si on XT, Vi deo_ Ir ac stem (Versi.on 3. Nol d i n, The
Nt hor | B L 30 o B0 b ur ety eIt i vog e cuse ?ﬂraatréﬁgmﬁégﬁ ver
t hen expor tmgigl. (Gritekdadrafordnggmdacdd iayﬁﬁmOﬁlwpeﬂwddmrorﬁtmhlyhstan@nrdssoo
reporting.

=

counts (4.1% false positives in controls; n = 410). The results are shown in table 4
below.
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20 Phencyclidine (PCP)-induced Hyperloconotion in Mce Test conpound or

sol vent was adm nistered at a pre-defined tine before neasurenent

(st andar dvo2010mi3d23t o nmal e NVRI mi ce that were chal | eng®edTxEP2010/002909
phencyclidine (PCP; 5 ng/kg, s.c.) 3003rn before neasurenment. Activity was
measured for a period of 30 mn. Criterion for drug-induced inhibition of
hyper| oconotion: total distance < 5500 25counts (3.9% fal se positives in
controls; n = 154). The results are shown in table 4 bel ow.

d- Anphet anmConditnohed edoidapermegoaoso(CAHR) fest M ce Test conpound or sol vent was
adm ni ster lat@s Pre-defined time before neasurenent 30 (standard 30 mn)
to male N ce that were chall enged vmthdarrphetamne ng/k sc)
30 mi n bef drhe apparatseansisted af en inney bovasurraunded by ap guten boer | H@Pr

gr5 Bf) eri ont fv@ars dé sédrdml ﬁfiwh{mbbrrarrsgsreﬂtf tsiml@ard Iﬁﬁt‘éﬁgltlc(l)&@th & Qlidth ,d??grance <
counts e positives in coptr results are

shown i t a9%3 (gi GQI"S& afPW?nztS fﬂ?gﬁ?ﬁ ‘E@df(f%d/ dﬁ‘?@(%"i’@ d™ oned

avoi dance rdeapeass 6 rhimARerbasdistaApgarGidusd elbe bap waratomectedsvigh £cowrte an

wal T of t PrLRHpRRS R B CRREpyedhs SOH PR SPORETS R Pl

30 x 30 crr)whlelmcmpéheumIprrumndba agwiitghf Tbeoutentex vfas E&npaserdS)f(ﬂﬁe samgn bar s ( 2

mm di anet el %ﬂnﬁgﬁ,} d ect ed
with a sour ce %I"(le‘ln er natr ve rent 4%% c%b Eﬁ?‘ﬁ%ﬂ%ﬁ?@?ﬁn@?s Solid
St at e $Rocidistamsest 5igmy behween Wﬁ léﬂerd’é‘dlodt% dox epaflisigsse d oslpcreas fhe amount e

outer box \M%ncl%méﬁd stibmilf) ehr6WR11684 @Bk ioater bbﬁmtérmzsda\hd{ t}aﬂsﬂﬁfﬂnﬂhﬂe 40 x
40 x 36 cm, als n with a 10 drstaﬁg ? cmb(ﬁltweenthe
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sol vent . LM@?‘—eﬂ@—gﬁ%nce was recorded. The nedi an avoi dance response
obt ai n@d oVEfe rafsavdrb testedeXihaes, rmnﬁtado Seasd M2Gniwaftaahé injedtionmfeestised f or
it her o SBbhdBE ot ThANe AROLARIGE: LAl E6cE, 1 MASuPRIRELEY as, ar
uce Iron of "avoi dance (occurring

aII-or-nonec erron
inonly 1. B%pohsmhtmand ov@Qhe étm@@xmdrrmml pesisiong for; caph eatg@ye usddor esul t s of
this test ghgh&nQwididnt 2Rl rﬁe&lax@@v&&énc@%&{c%& 8 waaﬁ%EI%B{eH ¢ ah aﬂlb?%nér ain

activation in mce NVDA receptor. hypofunction is hypothesized

i nvol ved i r?néfamnzfebﬁwéuceéualalh&égm@w@%@gcwng HéONMdA?‘Var%‘ a@lerﬁr
ket am 36 hgyerdaesinconfiolatd; @ + 66\ The auhebbthisadstake sHaviciRhblal4 twrtdzvcogm tive
changes in healthy volunteers simlar to positive, negative and cognitive

synptons of schi zophrenia. . o
Reversal of memantine-induced brain activation in mice

NMDA receptor hypofunction is hypothesized to be involved in schizophrenia.
Subanaesthetic doses of the NMDA antagonist ketamine have been shown to induce
35 Dbehavioural, perceptual and cognitive changes in healthy volunteers similar to positive,

negative and cognitive symptoms of schizophrenia.



WO 2010/ 130423PCT/ EP2010/ 002909 103 Aut or adi ogr aphi ¢ assessnent of

radi ol abel ed [ 14C] - 2- deoxygl ucose ([ 14C12DG uptake is conmonly used to

i nvest i gawe 2broaidm2act i vati on. I n humans, cerebral bl oodPCir®mr2019/002909 eased
in specific brain regions after adm nbpStration of a subanaesthetic dose of
ket am ne. Ketam ne-induced alterations in 2DG uptake have therefore been
suggested 5as a nodel to investigate the effects of antipsychotic drugs.
When eval uating different NVDA ant agoni sts, we found that gemantl ne i nduced

mor e r obustAueradiogeaphioasséssment Qﬂraélogibekdér Cdﬂlmwyglwmdﬂv ERDGxuptaley
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exposure. tissue. %éﬁ%gaﬂ%ent rati gn rg nG /ng tissue equivalent - TEQ)
in each regj'i1 e‘(‘)f“"?‘?‘?ﬁ%} SESMSABE ™ Dat a was anal yzed statistically
usi ng a t wMethpdANOVA anal ysi s followed by post- hoc tests (nmemantine
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this effectabStonEhng Jﬁﬁg?&ﬂé 5 %ﬁgggél&oh%&trahé fralisn so?‘g% tlkﬁler@&}{%leﬁp m ce.

Sl eep abnorma Itres are ten associ at as suc t he
potential Ud-din eachuosind ofinfersstavasgletamineds have benefit in the treat ment

of CNS di s@y#ewas hrihl edGhhtis @ge@wacbevra ANOVA BiabysTPolibRed B¢ ]poNbr e WO
2010/ 130423PCT/ EP2010/ 002909 ecific Z XH the co lI??atl 0
per si st ent "PEHTE S n?iE‘i\?PS‘&St? 6%"655?3 LG WORONT I-‘ftWﬁtls&f %ncy is

one of 26 he skeyn ireable £belod, emmsyqbas:hiweswwweﬂosee(dlﬂﬁ) faqlugedmexurt of nost
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adm ni str atsﬁg%lﬁ oa?ly%%}p %ﬁ%?accgﬁa‘lju\r%obw?ﬁa %ﬁ%ﬂﬁe\c}gtﬁ{f @ or gani zati on
in rats. Tisemp@ed2y momantipe ssperisni st LY404039 was al so eval uated to all ow
conparison. A selection of conpounds was found to dose-dependentl|ly decrease
REM sl eep (] owest. acti ve dose was 10 J.. P.0.); conpound LY404039 was
found to aPiesprWaka Electraencephalography ( dudHieatively in a conparable
way. 1080 SW-EEG analyses areahlghly sensmve read-out of a compound’s central functional

activity that may provide additional insight in the potential therapeutic application (i.e.
via drug classification fingerprinting). Systemic administration of an mGlu2/3 receptor
agonist and PAM has been shown to selectively suppress rapid eye movement (REM)
sleep in rat. Internal efforts have confirmed that this effect is mGlu2 receptor-mediated,
35 i.e.is absent in mGlu2 KO mice. Sleep abnormalities are often associated with CNS
disorders; as such, the potential use of mGlu2 modulators could also have benefit in the
treatment of CNS disorders in which (REM) sleep aberrations are manifested. More



Tabl e 3. Pharmacol ogi cal data for conmpounds according to the invention.

105 WO 2010/ 130423PCT/ EP2010/ 002909 106 Al'l conpounds were tested in
presence wb 200@/3BR3agoni st, glutamate at a predet er m ne@CEE20010/002909
concentration, to determ ne positiveiled | osteric nodul ati on (GIPyS- PAM .
pEC50 val ues were cal culated froma concentrati on-response experinent of at
| east 10 concentrations. |If nore experinents were performed, the 5average
pEC50 value is reported and error deviation was <0.5. Table 4.

Phar macol ogpedficalbt thefcombinarjpawfdpessistantdedigtivn in REM nv@mtenonandart he PCP-

and anphet am _ne-.i erl [ | ' . in rats.
10EDS0 i s ¢ ég%ssngﬁ?ﬁ%ﬁ{*@dé&gﬁéfg‘%ﬁwﬁa%? bfeEfieR S arfikle 0 (01
show t he effingerprint st(qhpided]y aRaveantidepressagts. No. PCP-1nh. Anp.- |nh.
CAR-1nh.  23y2thastigat&t the etfedtS of oftl hdministration of compounds according to the

5 invention on SW organization in rats. The mGlu2/3 receptor agonist LY404039 was

also evaluated to allow comparison.
A selection of compounds was found to dose-dependently decrease REM sleep (lowest

active dose was 10 mg/kg, p.o.); compound LY404039 was found to affect REM sleep
(3 mg/kg, p.o.) qualitatively in a comparable way.

10
Table 3. Pharmacological data for compounds according to the invention.

co. | GTPIS -hR2 o |CTRIS -bR2
No. PAM No. PAM
pECs PECso
1 6.68 17 6.88
2 7.30 18 5.53
3 7.34 19 6.13
4 7.99 20 5.50
5 6.72 21 7.11
6 7.44 22 6.82
7 6.76 23 6.53
8 7.42 24 7.15
9 7.39 25 7.20
10 7.77 26 7.01
11 8.01 27 6.80
12 7.38 28 6.05
13-a 7.64 29 7.40
13-b n.t. 30 6.66
14 7.37 31 8.15
15 6.65 32 7.55
16 7.34 33 7.13




21. 4% n.t. 12.3 3 16.2 n.t. 24.6* nt. 18.6 7 10 n.t. n.t. 2 12.3 28. 3*
21. 4* 18.7 4 15.2 n.t. 20*a)
WO 2010/130423 PCT/EP2010/002909
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Co. GTPyS -hR2 Co. GTPyS -hR2
No. PAM No. PAM
pECsp pECsp
34 7.91 58 7.90
35 6.55 59 7.15
36 6.66 60 7.11
37 6.63 61 7.70
38 7.16 62 7.40
39 6.11 63 7.03
40 6.78 64 6.51
41 6.54 65 7.26
42 6.77 66 6.51
43 7.06 67 5.61
44 7.51 68 5.90
45 7.35 69 6.53
46 7.75 70 6.67
47 8.79 71 7.02
48 6.84 72 6.49
49 7.22 73 6.59
50 6.65 74 6.21
51 7.13 75 7.39
52 7.77 76 n.t.
53 8.79 77 8.3
54 8.38 78 7.98
55 8.00
56 7.83
57 7.44

n.t. means not tested



n.t.
n.t.

7.9
n.t.

10

a) 14 18 n.t. 24.6* 15 20 n.t. 40* 42 20 a) n.t. n.t. 46 20 a)
48 12.6 a) n.t. n.t. 35 n.t. n.t. 20* a) 54
WO 2010/130423 PCT/EP2010/002909

106

All compounds were tested in presence of mGluR2 agonist, glutamate at a
predetermined EC,¢ concentration, to determine positive allosteric modulation
(GTPyS-PAM).
experiment of at least 10 concentrations. If more experiments were performed, the

pEC50 values were calculated from a concentration-response

average pECsg value is reported and error deviation was <0.5.

Table 4. Pharmacological data for compounds according to the invention in the
PCP- and amphetamine-induced hyperlocomotion test in mice and CAR test in

rats.
EDsy is the dose (mg/kg body weight) at which 50% of the tested animals show the

effect.

15

EDs (mg/kg)
Mice Rats
Amp.-
Co.No. | PCP-Inh. Inlll). CAR-Inh.
22 20 n.t. n.t.
. 187 n.t. 21.4*
’ n.t. 12.3
3 162 n.t. 24.6*
’ n.t. 18.6
7 10 n.t. n.t.
21.4*
2 12.3 28.3% 27
4 152 n.t. 20%%
' n.t. 7.9
14 18 n.t. 24.6*
15 20 n.t. >40%*
42 20 n.t. n.t.
46 209 n.t. n.t.
48 12.6 ¥ n.t. n.t.
35 n.t. n.t. 20% ¥
54 n.t. n.t. >40%*
58 n.t. n.t. >40%*
63 1.58 % n.t. n.t.
73 12.6% n.t. n.t.

Inh. means inhibition; Amp. means amphetamine; *means the compound was
administered orally; n.t. means not tested.

% Estimated EDsg values (n = 3 per dose; 4-fold separation between doses)



n.t. n.t. >40* 58 n.t. n.t. 40* 63 1.58 a) n.t. n.t. 73 12.6 a) n.t. n.t.
I nh. nmeans inhibition; Anp. neans anphetam ne; *neans the conpound was
adm ni st eavedowy@h42g; n.t. nmeans not tested. 15a) Esti naP€u/ERPRDHO/0DUES (N =
3 per dose; 4-fold separation betweend0doses) WO
2010/ 130423PCT/ EP2010/ 002909 107 Conpounds 22, 1, 3, 7, 2, 4, 14, 15, 42,
46, 48, 63 and 73 inhibited PCP-induced hyperloconotion in mce, conpound 2
was al so active agai nst d-anphetam ne-induced hyperl oconotion in mce, and
conpounds 1, 3, 2, 4, 14 and 35 also inhibited the 5conditioned avoi dance
response | estal t hed 5P ieb ' :hatd ep_ I al .
Tabl e 5. Phrbac%ﬁ}rgacol g%j’z’cgll Z’g%’éc’) Tl %’r %cé‘%bgﬁﬁ‘gsbﬁ%@;?%ﬁg&%g }{cﬁpeﬂﬁtﬁ]\%%]t ion in
t he rever sdlyperlogesaiioniinairesaupaung 2 ivwas #lsoiaghve egrinsh dramephetayipe-imhicedio.
L. A.D. (m9/H¢Berlocomotion in mice, and compounds 1, 3, 2, 4, 14 and 35 also inhibited the

5 conditioned avoidance response in rats, attesting to their possible antipsychotic

potential.

Table 5. Pharmacological data for compounds according to the invention in the

reversal of memantine-induced brain activation in mice.

Mice
Co. No. L.A.D. (mg/kg,

s.c.)
>10

2 10
<10

15 <10

42 5

46 <10

48 <10

10 < means that the compound was active at the indicated dose level and was not tested at

lower doses.
>10 means the compound was found inactive at 10 mg/kg. This dose was taken as
threshold (higher doses were not tested).

15  The observed reversal in memantine-induced 2DG uptake indicates that mGlu2 PAMs

may have antipsychotic-like properties.

E. Composition examples
20 “Active ingredient” as used throughout these examples relates to a final

compound of formula (I), the pharmaceutically acceptable salts thereof, the solvates
and the stereochemically isomeric forms thereof.
Typical examples of recipes for the formulation of the invention are as follows:

25 1. Tablets
Active ingredient 5to 50 mg
Di-calcium phosphate 20 mg



S.c.) 1 >10 2 10 4 <10 15 <10 _ 42 5 46 <10 48 <10 10 < neans that the
conpound was active at the indicated dose |evel and was not tested at | ower
doses. >MWormamso42he conpound was found inactive at 10 mgrkg2010hi®ogdose was
taken as threshold (higher doses werdohot tested). 15 The observed reversal
I n memantine-induced 2DG upt ake indicates that nmGlu2 PAMs may have
anti psychotic-1li ke properties. E. Conposition exanples 20"Active
i ngredi ent” as used throughout these exanples relates to a final conpound
of fornul al@aiset he pharmaceutical |y 3tmgpt abl e salts thereof, the sol vates
and the stefgqchem cally isoneric foryg,hereof. Typi cal exanpl es of
reci pes for the fornulation of the invention are as follows: 251. Tablets
Active i ngrMagnegius $teardig ny Di - cal ci uhiMghosphat e20 ng WO
2010/ 13042303¢atb 5BZAH10/ 002909 108 Lact QsR@# mpy

5 In this Example, active ingredient can be replaced with the same amount of any of the

compounds according to the present invention, in particular by the same amount of any

of the exemplified compounds.

2. Suspension
10  An aqueous suspension is prepared for oral administration so that each 1 milliliter

contains 1 to 5 mg of one of the active compounds, 50 mg of sodium carboxymethyl

cellulose, 1 mg of sodium benzoate, 500 mg of sorbitol and water ad 1 ml.

3. Injectable
15 A parenteral composition is prepared by stirring 1.5 % by weight of active ingredient of

the invention in 10% by volume propylene glycol in water.

4. Ointment
Active ingredient 5 to 1000 mg
20  Stearyl alcohol 3g
Lanoline S5g
White petroleum 15g
Water ad 100 g
25 In this Example, active ingredient can be replaced with the same amount of any

of the compounds according to the present invention, in particular by the same amount
of any of the exemplified compounds.

Reasonable variations are not to be regarded as a departure from the scope of
the invention. It will be obvious that the thus described invention may be varied in

30 many ways by those skilled in the art.



Tal cumlO ng Magnesi um stearate5 ng Potato starchad 200 ng 5 In this
Exanpl e, active ingredient can be replaced with the sane anmpbunt of any of
t he conpowop@dsi0aaeesdi ng to the present invention, in parptirgebeén/obyos he sane
anount of any of the exenplified compeunds. 2. Suspension 10An aqueous
suspension is prepared for oral adm nistration so that each 1 mlliliter
contains 1 to 5 ng of one of the active conpounds, 50 ng of sodium
car boxynmet hyl cellulose, 1 ng of sodium benzoate, 500 ng of sorbitol and
water ad 1 m. 3. Injectable 15 A par @iAIMS conposition is prepared by
stirring 1.5 % by wei ght of active ingredient of the invention in 10% by
vol unme propyl ene glycol in water. 4. O ntnent Active ingredient5 to 1000 ng
20St ear yl dl. cofot@nppundriaivinggbe foruila €) pet r ol euntl5 g Waterad 100 g 25In
t his Exanple, active ingredient can be repladedNwith the sane amount of any
of the compounds according to the present nP~@l, in particular by the
same anmount of any of the exenplified conpopnds. Reasonabl e
variations are not to be regarded as a e fromthe scope of the
invention. It will be obvious that_4hg thhs described invention may be
varied in 30 many ways by those slﬁ‘b&e ’\ng the art. WO
2010/ 130423PCT/ EP2010/ 002909 109
CLAIMS 5. A conpound having the fornmula (I(J) A
R3X , )LV R4 B b ktelochemlcall§ NoRRHBIh YndrotWhérid OF M thereof , wherein A
is CHor N, Rl _1s selected fromthe group consisting of hydrogen;
Cl_6al ky1; 4ABICHotNi10xy) G 3al kyl ;
[( Cl_iglkygo‘xw) a&m&alfi@ﬁ cmy]@)up??;bksibtingt%tﬁgm{ogbn;s Uﬂ?.%%kylyt(efij-saélkigbxﬂmﬁ‘_ or
nor e i ndepende y selec 0 _sybs ) . unsubstituted benzyl ;
benzyl _subst PRIVERGH ARSI i-nBy e Eltharlt Chedicd SRS Rl b ng pihbre
sel ect 40 f r orinddpendgndlypsetennsi bilo rsgbstituéras;o un€ibsGaitédokgnzyGlben3pl subistituted
Cl_3al kyl oxy Q.. i 8 , i nQ, = ,
C=0y 0RO} R mofD b SiRtEdye SRl heng U, I MaHoth s iR coldisth™
(C3_7cycl oal lfl hade, Gadalkpixyx\Ci-satkivl,| GopdislonyCi-wHey], hydroxyCisalkyl, cyano,
hydroxyl, amino, C(=O)R’, C(=O)OR’, C(=O)NR’R’’, mono- or di-(C;.
salkyl)amino, morpholinyl, (Cs.;cycloalkyl)Cj.zalkyloxy, trifluoromethyl and

15 trifluoromethoxy, wherein R’ and R’’ are independently selected from hydrogen and
Ciealkyl; (benzyloxy)Cisalkyl; unsubstituted Cj.qcycloalkyl; Csscycloalkyl
substituted with trihaloC,.jalkyl; (Cjs.;cycloalkyl)C,salkyl; 4-(2,3,4,5-tetrahydro-
benzo[f][1,4]oxazepine)methyl; Het'; Het'C,.salkyl; Het? and Het’C).salkyl;

R? is selected from the group consisting of cyano; halo; Cy.salkyl; C)3alkyl substituted

20 with one or more halo substituents; C;.;alkoxy substituted with one or more halo
substituents; Cs_scycloalkyl; and (Cj.scycloalkyl)Cizalkyl;

R’ is selected from the group consisting of hydrogen; C,salkyl; unsubstituted Cs.
scycloalkyl; Cs.scycloalkyl substituted with 1 or more substituents each
independently selected from the group consisting of hydroxyl, halo, C,.zalkyl, tri-

25 haloC;.3alkyl and Cj_scycloalkyl; unsubstituted phenyl; phenyl substituted with one
or more substituents each independently selected from the group consisting of halo,
Ci.alkyl, C;_salkoxy, hydroxyC,_;alkyl, trifluoromethyl and trifluoromethoxy; Het’;
unsubstituted pyridyl; pyridyl substituted with one or more substituents each
independently selected from Cjsalkyl, C,.alkyloxy, Cs.cycloalkyl, and halo;

30 trihaloC;_zalkyl; and hydroxyC,_;alkyl; or

R? is a cyclic radical of formula (a)

Z R®
(a



15 trifluoronethoxy, wherein R and R' are independently selected from
hydr ogen and G _6al kyl ; (benzyl oxy)ClL _3al kyl; unsubstituted

C3_7cycl oabkyio 13623 _7cycl oal kyl substituted with tri hal @eCir/EpadikphH2909
(C3_7cycl oal kyl ) G _3al kyl ; 110

4-(2,3,4,5-tetral |l ydrobenzo[f][1, 4] oxazepi ne) met hyl ; Het'; Heti Cl_3al kyl ;
Het2 and Het2CG _3alkyl; R2 is selected fromthe group consisting of
cyan(); halo; G _3al kyI Cl 3allcyl substituted 20with one or nore halo
subst i t uentwher&h_3al koxy substituted with one or nore hal o substituents;

C3_7cycl oal Aq Kk cke

group conmﬂs(?l* ng é(}? ch ogengpogp %'(i&? gjféa%fkng{%(go&f ut e§m£ @:;7%)1/]%)?18%@{ kih%
C3_7cycl oal kWydmﬁm lﬂyled with 1 or nore substituents each i ndependent |y
sel ected frpgtdpe .group COI’ISI sting of hydroxyl, halo, G _3alkyl, tri- 25

hal oC _3al d al ubst i tute henyl substlt ted
Wt h o or? fisese @gffgqm it RO :Rtéémq??fp b it B ponHa ting

co_nfs: sting ofhydadgen, @3allé}dibkd/{nﬂlﬁrom8mblkoxy, hydlrooxyo SSI kyl , ay i
trifluoronet rorret unsubstituted pyridy pyri dy
substitut ed” %taﬂagﬁeo%ﬁlh renguhéf%i)q}—e?nl_@élz’egch i ndependent |y sel ected from
G _3alkyl, G _3allcyloxy, C3_7cycloalkyl, and halo; 30trihal oG _3al kyl;

and hydr ox ycI ic radical of formla (a) R5 WO
2010/ 13042%&3@5% aéi}&?)gggghﬁlo \?vhere n RS is selected fromthe group
consi sti ng of hydrogen; G _3al kyl; C}/3alLKyl oxy; and hydroxyCl 3alkyl; nis
1 or Z is selected fromCH2 or %\Ahereln IS selectedfrom

t he gr&gp consi sting of hydrogen, Cl_3al kyl And trifl uoromet hyl; or R5 and
R6 t oget herwlepeimnaandpliareaihd€ddd 6B sebected frama), ¢ yatl 2cproaitied ahatah +fp)1> aul a (b)
10(b) wherein mand p are independently selected fromO, 1 and 2, provided

that m+ p > 2; R4 is selected fromthe group consisting of hydrogen hal o;
and G _3al R/ isselestedt fiera theiigranpoeansistingmi diydeogsnishajer and)Ensalkylasubstisited i s

sel ect ed froru,lmgné;&qﬂpreqﬁ[bsgu%ghﬂgn@fm coval ent bond, Cl1_3al kanediyl, O,
NH S, SO $SO2, 0-CHz, CH2-NH, NHCH2, CHF, and CF2;

each HdPi i% 1%8%%%9% ﬁ&“é‘ﬂbﬁ%ﬁt@groéd‘i eoypleatbead, &a-spikansdie Oy NS,
consi sting ofs(p,)g(ngb(onﬁHg,)mHeo ®-0H,; CHLPEH ATHAYH;, GHIE| amiarcghpl i nyl; each

f which b
C ndopendenthst 0l Briabited B HIE Tafichl sclaied Tral® ofe SO, pottng 6"
Clh_3a: kyl dsuhs’tnohdtnerlj pipehdiogk piperasmg];hand nsarpbelintylie aadch, oﬁn)slulbhtmajattwd
phenyl an ph)‘f)'ﬁx al@{’g@s lhﬂécﬁ%m bie GPEn&e @Eﬁuéﬂ?%ﬁhﬁ %én&%ﬁg selectedhyI

i ndependent |y “se romt e tgr oup consi sting of

and t r 2P1 uor drae e group ensisnDof €1galkylb S salkylesbgitnicd witly eng pF mearelihalpl -
and 25each HetBstitsers sahwbaﬁtettdh%eﬁﬁcxﬁalﬁhangﬂl@ahmﬁehe%en OBt t}Bredr OUP

consi st o RS AN LRl A B Rl v Lt st oy el

nore subst i tuaﬁheromw@pemdenﬂhyromdﬂ&mtyed fromt he group consisting of

suBst i t ueniAc et BB sty Rl LSS, i ¥ ed 0w th one.or

more s@bst icactedtes’ esaersammeMWyoycged@elt scledted dronh dheyigoayp consistiogi ofg
pyrrolidinyl; piperidinyl; piperazinyl; tetrahydropyranyl; and morpholinyl; each of
which may be optionally substituted with one or more substituents independently
selected from the group consisting of C,.¢alkyl, halo, hydroxyl, C;_jalkyl substituted
with one or more halo substituents, unsubstituted phenyl, and phenyl substituted

30 with one or more substituents each independently selected from the group consisting

of halo, trifluoromethyl, and trifluoromethoxy;

or a pharmaceutically acceptable salt or a solvate thereof.

2.  The compound of formula (I) according to claim 1, or a stereochemically
35 isomeric form thereof, wherein
AisCHorN;



of halo, trifluoronethyl, and trifluoronethoxy; or a pharmaceutically
acceptabl e salt or a sol vate thereof. 2. The conmpound of fornmula (I)
accordi ngvoaooliad4z1l, or a stereochemi cally 35i soneric Pormpreéteneshy
wherein Ais CHor N WD 2010/ 130423PCT/ EP2010/ 002909 111 Rl is selected
fromthe group consisting of (Cl_3al kyl oxy)Cl_3al kyl; C _3al kyl substituted
with one or nore halo substituents; unsubstituted C3_7cycl oal kyl; (C3_

7cycl oal kyl ) C _3al kyl ;

4- (2, 3, 4, 5-Retis aspjettat lfwmoﬁﬁe] [grovi oomusspng\eyﬁdﬂiyhlkylanﬁ)ﬂ-deatkyr;l Caadlkyl :

5R2 i s sel ect g b1 BROUP RO TR hititeni2fsur el Ecycloatkyls (Ca

C3_7cycl oal kyl

substituents; 7R@10%lk$1é-rec@1kml ff‘dﬂﬁﬁaé'tﬁfabuémcwpm[ﬂﬁdo’éﬁzewyﬂ)mﬁy}@d and
Cl1_3al kyl ; unsmat(t;l Shlklye d C3_ 7cycloal kyl; C3_7cycloal kyl substituted with

one o B fyios E%féfﬁﬁghs@mgtagé&ﬂp%%%@ﬁggﬁﬁﬁéléé sl SRSt g9t Lt and
pyri dyl subst isubjtitatediviith aiecoraiorghak @bh&heﬁtsl;ent s each independently

33 Toyel oaleyls. e Hoaf U s Sarisie-of bidhpge™ PN, Wkbstimiet Foom

t he group consc}sﬂoalgylofCa7C(yolwalkefhtsubstmmedOw13aldmn@dl yibre OsubgiiRents 1 54H2 NH;
NHCH2 and NH, iﬁ‘@?gndﬁ{ﬂk eTeo‘?édO?r'bh{j hg&’ﬂoxﬁe&gd @}%}Ldfoa‘-i S uhbsGfhedd 1-1ij ;o1

nor e unsubstltut rated hetero

radi callOsel ecthé ,f%hwlﬁéeg g%éylcew&pxlﬂqiylgwmhtpsﬁfirwli anePr mose E@?SFIEH@WI

pi perazinyl; teath ﬂ’(&éﬁéﬁéﬁﬂ Riflected TEbrRRE BRI BOhsisORE Bf TF;. 3a'slﬁy1\/\/@19:ilk91%¥?f
optionally substi t‘a?ﬁgﬂ ]gfﬁne or nore substituents each i ndependent

sel ected from 3HEY 8 ing of G _6alkyl, halo, hydroxyl, and
C1_3al kyl Rflis hiydrogedonbdléy one or nore hal o substi tuents; and haI o1is

I df . A -abl | L.
ol vat ot hes Sot1eSeP TBRE LBIP coltondleRAN CRERHL bGRY, o AREFRIQY'S! S6; o
st er eodhen calTNHoONHGH: andMWhlt her eof , wher ei n RI is selected fromthe
group consiggth MgeOfs ﬁlﬁbﬂ&ﬁ%ép%ﬂél@lmﬁﬁhﬁﬁéd “Qh_ff%lr %resla&gaggt&%&%h%ﬁh one

or nore hal o substituents _7cycl oal kyl')-G _3al ky I's selected
fromthe grou@®disi sting of hal o; G _3al kyl; Gi _3a| kyI substl tuted with
one or nor eatlalHets ioatdatureed &ete‘i&ychcseﬂiesn @aecftéd)rﬁowﬂeh@w G&fs‘idtﬁtgidtg of

and pyri dyl - SUSERTAES LB e e s R R e
sel ect éd fromwhich gmoupbc:ocpmlosla]lyngSIMtl@tedsaﬁildyl qneCbr 3aioky | bgtituents each
?’g FB ZJ(?ZI KI:—loal l‘%&epeﬂt’f%tlgaslﬁfécteﬁ fréin thé g?(gub%oﬁﬁgt?rfgt (%iC a‘ﬂ@l ahzﬁ&,"l?;’d?&yl,beﬂfad;
C.3alkyl substituted with one or more halo substituents; and
halo is selected from fluoro and chloro;
or a pharmaceutically acceptable salt or a solvate thereof.
25

3. The compound according to claim 1, or a stereochemically isomeric form thereof,

wherein

R' is selected from the group consisting of (C,.salkyloxy)C;.salkyl; C,.zalkyl
substituted with one or more halo substituents; (Cs.scycloalkyl)-C;.salkyl;

30 R?is selected from the group consisting of halo; C;jalkyl; C;.jalkyl substituted with
one or more halo substituents;

R? is selected from the group consisting of unsubstituted C;_scycloalkyl; piperazin-1-yl;
tetrahydro-2H-pyran-4-yl; and pyridyl substituted with one or more substituents
each independently selected from the group consisting of Csalkyl, C;.3alkyloxy;

35 Cs.scycloalkyl, and halo;
A is CH;
X is selected from a covalent bond; -O-; CH,NH; and -NH-; and



WO 2010/ 130423PCT/ EP2010/ 002909 112 R4 is sel ected from hydrogen; fluoro
and chloro; or a pharmaceutically acceptable salt or a solvate thereof.

4. The cowpaoarndi3esording to claiml, or a stereochen ca&CrEPRGIOMIDET f Oor m
t hereof, Swherein R is selected from2he group consisting of CH2CFS;

et hoxynmet hyl ; and cycl opropyl methyl; R2 is selected fromthe group
consisting of chloro, nethyl, and CF3; R3 is selected fromthe group
consi sting of 2- et hyl - pyr|d|n 4-y1; 2, 6-dinethyl 10pyridin-3-y1;

cycl opr opyIR* ﬁsdyctbd)ﬁonplyj'd-rpgen ﬂunmxyijglﬂcﬁeil uoropyridin-4-yl; and pip
erazin-1-yl; A 23%2& a@gépe 15 6802 sg)q)\\é% fHtedtond; a0- and - NH;

and R4 is sel ect gen uoro an oro. 15or
pharmaceutically accept abI e salt or a solvate thereof. 5. The conpound

according tg Chaefomhpolhd ﬁc&?&ﬁ%ﬁ?b‘l@ﬁ% qabt ¥ sth&@@l%m%aﬂa‘afsmnfei‘lerf&% theydpy ei n
Ais CH 20R1 i § sel ected from Rydrogen’ G _6al kyl ; 3al kyl oxy) G

“3alkyl ? [(C K§Moxy)- G _3al kyl oxy] C1_3al kyl ;: nono-, - or
tri-hal oCl _BalisyIseleuted ulfadm t Whe dgloapz Wonsibimgz yof sﬂHgCF; uteﬂd)Meﬁlyl Zhdor 3
substituents i nd end Nt ¥1 selected fromthe group consisting of halo, Cl
_3al koxy, Cl § al kyl oxyCi _3al kyl, hydroxyG _ 3al kyl, cyano,
hydroxyl , &fiis wle@é&&pﬂl the @foup) ORSistigg cﬁqlﬂRORmeth’ybmnd @s; di - 25

G _3al kyl o)

(O sor i ScAPh, B0 prlf? SRR 0L W RIS, 2 amet
sel ect 88 frommyidindeh sKeloprepskl ?cyxclowaﬁlzgarr&m“cyh %QP‘WP}’“@ﬁs‘E ndut ed
C3_7cycl oal kylpj %&;&ﬁqyﬁll oal kyl substituted with trihal oCl_3al kyl :

(C3_7cycl oe}{‘ &{4: G _3al
4-(2,3,4,5 hydr obenzo[ f]1[ 1, 4] oxazepi ne) net hyl ; Het'; Het1Cl_3al kyl ;

Het 2 and He)(ib@ele%ﬂddl@dma&ﬁl@ﬂentsbcsﬂt em{,eddiHmamiano hal o; nono-, di- or

tri-hal oG _3al koxy; a _3al kyl;
C3_7cycl oal Fléé{lgc e@%&&;%%eq E Ho&ndgl:%{lq% R3 is selected from hydr ogen;
unsubstlft ut@@MWGtI%IWFGPt@e$@y@I %)Snlkf}tﬁ thmmftu tuted with 1 or 2

substituents sel ected from hydroxyl, halo, G _3alkyl and tri-hal oG 3al kyl ;
unsubsti tut ed phenyl henyl ubstltut ed with 1, 2 or,_ 3, substltue ts

35i ndependent | yhg éP@(PPE PYORTInR L glatt %%?F@PF‘FF@“‘S? nigpwerigforny

G _3al koxy, hyawtexsiel _3al kyl, trifluoronethyl and trifl uoronet hoxy, Het3;
unsubsti t ut gd ﬁ\_@D 2010/ 130423PCT/ EP2010/ 002909 113 pyridyl; pyridyl
substitute ? 1 or 2 substituents independently sel ect ed fromCl

_3al ky20 t R'has celectedafionl hydebgend r@xpikiyl; 36T kaplkylaxy)&sallsyla [(Sicklkylaxadt cal
of formula (a)C1 salkyloxy]Cj.salkyl; mono-, di- or tri-haloC;.jalkyl; unsubstituted benzyl,;

benzyl substituted with 1, 2 or 3 substituents independently selected from the
group consisting of halo, C,.jalkoxy, C;.3alkyl, C1-3a1kyloxyC1_3aiky1, hydroxyC;.
salkyl, cyano, hydroxyl, amino, C(=O)R’, C(=0)OR’, C(=O)NR’R’’, mono- or di-

25 (Ci.salkyl)amino, morpholinyl, (Cs.scycloalkyl)Ci.zalkyloxy, trifluoromethyl and
trifluoromethoxy, wherein R’ and R’’ are independently selected from hydrogen
and Cgalkyl; (benzyloxy)C.zalkyl; unsubstituted Cs_cycloalkyl; Cs.;cycloalkyl
substituted with trihaloC;_salkyl; (Cjscycloalkyl)C_salkyl; 4-(2,3,4,5-tetrahydro-
benzo[f][1,4]oxazepine)methyl; Het'; Het'C)salkyl; Het” and Het2C1-3a1ky1;

30 R? is selected from cyano; halo; mono-, di- or tri-haloC,;alkyl; mono-, di- or tri-
haloC,_jalkoxy; C,.3alkyl; Cs.scycloalkyl and (C;.7cycloalkyl)C, salkyl;

R’ is selected from hydrogen; unsubstituted C;.cycloalkyl; Cs.scycloalkyl substituted
with 1 or 2 substituents selected from hydroxyl, halo, C,.alkyl and tri-haloC;.
salkyl; unsubstituted phenyl; phenyl substituted with 1, 2 or 3 substituents

35 independently selected from the group consisting of halo, Cj.alkyl, C,.salkoxy,
hydroxyCj.salkyl, trifluoromethyl and trifluoromethoxy, Het’; unsubstituted



(a) 5 wherein R5 is selected fromhydrogen; C _3al kyl; Cl -3al kyl oxy and
hydroxyCG _3alkyl; nis 1 or 2 ; Zis selected fromCH2 and CR6(OH) wherein
R6 i s hydwogery13@i233al kyl or trifluoromethyl; 10 or RS aou/ERG0og®Oher form
a radical CH2-CH2; or Zis a cyclic natlical of formula (b) (b) wherein m
and p are independently selected fromO, 1 and 2, provided that m+ p > 2;
R4 is selected from hydrogen; hal o; and nono-, di- and tri-haloC _3al kyl;
and 15X is selected fromthe group consisting of a coval ent bond,

C _3al kanedi ylpyridyl; Nisirid$l subotitubeP with( Oidy 2Csibstituehi?-ifidependiitly seifetahrom-2;

wher ei n each t clingf §di cal selected from
pyrrolidi nyI %l pglyfé&héﬁ?é })0 ﬁggggﬁkg{&%hﬁh@o’r%hol i nyl; each of which may
be optionalk ylSQLWQlN radicabio ule @D or 2 substituents independently

sel ected fromthe group consisting ofdC.” 6al kyl, nono-, di- and

tri-hal oG _3al kyl, unsubstituted ph&nyl dp enyI substl tuted with 1, 2 or
3 substituents independently sel ecte rom t )group consi sting of haI o,
trifl uosona;t;]{eyém and trifluoromethoxy; each Het2 is unsubstituted pyridyl

or pyrimdi ch, Het 3 t.ed heterpc di cal

sel ect ed fr]gyr‘?fﬁ?)?& % avfdm% g‘?ﬂ?ﬂy? ﬂ?’f}g?%&?@? (Ro%g(lf‘r%]r@' ropyranyl ;
and norpholnlﬂqurZe;ach of which may be optionally substituted with 1 or 2
substltuent y eghpf t 0 i ng 6al kyl ,
mono-, di- f tr| -ﬁg én ?Fk?ﬁa ﬁ}}s{,‘gﬁ} |‘?ﬁ?rgl wﬁe%; c#e ‘nee?ll ﬁaﬁyl_ &
subst i t ut ed V\nt{lﬂu@)l@ﬂaﬂ 3 sub stituents independently sel ected fromthe

309rounoconﬁlRétahagﬁQ{,gém@érqonﬁ hirAdidQICHECHY] or and trifl uoronet hoxy; or a

phar maceut i ¢al | ccC sal t a solvate thereof. 6. The conmpound
accordi ng t ‘S@I‘éf ﬁ? do‘f*ﬁi@k g’gy stereochenmically isoneric formthereof,

wherein said conpound is selected fr g group consisting of: WO
2010/ 130423PCT/ EP2010/ 002909 114 i
@i nypdxy] phenyl 1-3-(2, 2, 2-

8-chl oro-7[ 3-fl uoro-4-[(2-nmethyl-4-pyr

trifluoroetfyddint gm(f"p Gfd 1%35}56%1@11@' @lwéd ﬁibrﬂ% 17and 2, rov1ded that m +p >
3-(cycl opr i rret é 743- 1 1"uor o- - et hy| - 4-pyridi nypﬁyly] phenp

(trifluoro 1ﬁ91= ?Qti opp hydragens ple; endalpsww, di-gad tr1-haloC) 3al
8- chl ong- 74¢{ {elededfroBt iy lerSupyorsthting e/ dovalent boid aalkahedlyl( D, NE; S,

trifluoroethylds kg &bHHREDH M-S, B4, E%nd CFy;
wherein
each Het' is a saturated heterocyclic radical selected from pyrrolidinyl; piperidinyl;
piperazinyl; and morpholinyl; each of which may be optionally substituted with 1
20 or 2 substituents independently selected from the group consisting of Cgalkyl,
mono-, di- and tri-haloC.3alkyl, unsubstituted phenyl and phenyl substituted with
1, 2 or 3 substituents independently selected from the group consisting of halo,
trifluoromethyl, and trifluoromethoxy;
each Het® is unsubstituted pyridyl or pyrimidinyl; and
25  each Het® is a saturated heterocyclic radical selected from pyrrolidinyl; piperidinyl;
piperazinyl; tetrahydropyranyl; and morpholinyl; each of which may be optionally
substituted with 1 or 2 substituents independently selected from the group
consisting of C;alkyl, mono-, di- and tri-haloC,.3alkyl, unsubstituted phenyl and
phenyl substituted with 1, 2 or 3 substituents independently selected from the
30 group consisting of halo, trifluoromethyl, and trifluoromethoxy;
or a pharmaceutically acceptable salt or a solvate thereof.

6. The compound according to claim 1, including any stereochemically isomeric
form thereof, wherein said compound is selected from the group consisting of:
35



2-chl oro- N-cycl opropyl-443-(cycl opropyl nethyl )-8-(trifluoromethyl)-1, 2, 4-
triazol o[ 4, 3-a] pyridi n-7-yl] - benzenam ne;

8- chl or o-wé4e(02s30m8 hyl - pyri di n- 4-yl oxy) - 3-f | uor o- pheny1pe3mpeyoloopoopyl met h
yl)-1,2,4-triazol o[ 4, 3-a] pyridine; 114

8-chl oro-7[ 3-chl oro-4-[(2-net hyl-4-pyridi nypoxy] phenyl1J- 3-
(ethoxynethyl)-1,2,4-triazol o[ 4, 3-a] pyridine; -

744-1 (2, 6-di net hyl - 3- pyri di nypoxy] - 3-fl uor ophenyl ] - 3- (et hoxynet hyl ) - 8-

met hyl - 1 , 2, 4- % @-ddadod]-f3 -Buadopd- (2elinathyl-4-pyridinyl)oxy]phenyl]-3-(2,2,2-

7[ 3- chl -4- - = ir gl .ph 1] - 3-

(E:ycfop?(rjgyl m[e'g ﬁqy‘fﬁ%&?{l??%ﬁl%é}%%gffg%ﬁﬁ(gxépt (rain;z!)ilﬂ%a 3- a)%pyri di ne;

?t ( _(:]chl opr op%/Ihmes ﬁvgzi?y{m@glzg;{ﬂ}% W];psﬂrﬁ(&mﬁibﬂ%&g AyD¢xydphenyl]-8-
rifluorone i - - igke, an

7-(3-chl or o- 4- );;lttpfelrgzi nflﬂ)é’g N ili) @(%ﬁ*gh%?)gl STpRY:

(trifluoromethyt ﬁr@?’,"ﬂ'{‘]"{ “S‘B{e ,ﬂ'—%ﬂ’#ﬂ}‘ﬁpﬂgﬁ‘é’;' werepRenyHat-thad2ut i cal |y

accept abl e sal tﬁiﬂd@fﬂé&l@il)—&%—trﬁﬁow,ﬁﬁjpﬁidfi?kgrf,‘_of 7. A t)ha][ maceut i cal .

conposi tion conpr, sin t her apeut, i effectiv 0 un

accr:rgr ding to agl; zé‘ﬁgoﬁfﬁ '&V%oﬂ’éo%ﬁ%gggc%‘%wrgp H&M@eg'%‘ﬁﬁ‘gr?wetﬁéﬁ‘g@e%?abl e

carrier or excitrazolo[4,3-&]pyhidioipdlibehzavaomdi ng to any one of claims 1 to 6

s a2 OB LAITRDY (4. G-mAnGOIRRHAG AGEO! il AN cRprégydl 15 1 10

6 or a pharmaceutica _ accordi‘’ng to clal in the
treatnent or preggbba4driagoleki-pliyridiieyous syst em di sorder sel ected from

the group of anxigedhordlApI-eRIbfo-4 PN fdeHyl-3- yiRKk§phegyl§anal i ty disorders,
subst ance-rel at di sord?rfy;2 eaf i n]g“ﬂss rders, ‘nmood di sorders, migraine,
epi | epsy or con(ffiyinetigills b2 dstriazoloft, '&&% lﬂi“Eﬁ’sor ders, cognitive disorders,
neur odegener at i on-[4A€RBatimsihyl-Bypyaidihyl &P aiffuordgheny3-(ethoxymethyl)-8-
2010/ 130423PCT/ 5@3}0%(}/@&%&%&%}%@ éﬁi’u&iﬁgphreni a, mgraine, depression,

and psy WO|A ca

epi | epsy, behavi Sural’ ’synptons of denentia, major
depressi ve di sor del3;chloreat-H@rayclopsonyl-drpyrdemyl}exyiphenylhi3pol ar depr essi on,

eneral i zed anxj i N = \_ { X . Di pol ar
g ﬁg%g?ﬁﬁf;ﬂﬁﬂmgﬁﬂummj P,g;itd{r%élo[it,? QﬁﬂﬁfdéneP p

mani a, substanc , anxi ety ‘and depressi.on. onpound
according to any 3os¥clgpropylmetayl)-7¢[4-163 TvormpmyRdiybaxwirhenyh8or t host eri ¢
agoni st of nG3 uidflheroniedteyl)-n2iheiazo R4, BRbyridingdag¥ent i on of a disorder as
cited in claim9_0 . rocess. for, prepasi a _phar utical
conposi tion as déf éh%ﬁorf’ir?"&pgfaﬁln?}'&H‘fﬁ&ﬁ%é&’?’ g'ga“’.l’g’{}?‘ﬁg%' “phar maceutical |y
accept abl e car r (tefluomethyl)fb2el]iriandploft 3 wilpyriding; her apeutical |y effective
anount of daf i I i A product

g )%G;&}ﬁ%a@e%ugﬁi s&%g?ﬂaﬂle%% B0 hnf it sH‘Pvai!esttf?ergof.

conpri sing conpoun Ined 1 n any one of clains to 6; and (b) a
nd uR2 orthosteric agonist, as a conbi ned preparation for sinultaneous,

separate ory, sefyatthadeut&f compb§ifioh cBAprRMG @ﬂheﬂ?é\)‘tﬁﬁll&%ﬁe@ﬂ‘w@aﬁ&ﬁ}ﬁ'&f'aon in
neur onodul atory ‘ef f egt of uR2 aIIoste¥B§HnDdg atagrs, .in particul ar

posi tive m3 uRPTARIURL; RePEIAG O &Y% e of flaimsi L & Andred mharmpgceptically ng
or preveéenting a&cepableahrriee oy extdpisyist em di sorder selected fromthe group of
anxi ety disorders, psychotic disorders, personality disorders,
substance-rel ated di sorders, eating disorders, nood disorders, m graine,

epi | epsy or8. coheoingpurd aticorstintosanyainielofiebaaais dite 6 foewse, as @anedicanventdi sor der s,
neur odegener ati on, neurotoxicity and ischem a conprising admnistering to a

subj ect in need thereof a conpound according to any one of claims 1 to 6 or
a phar macedti cAl coBRYN areprdiRgctsr @nygong of | eaymsy 1" to 6 or a pharmaceutical

10 composition according to claim 7 for use in the treatment or prevention of a
central nervous system disorder selected from the group of anxiety disorders,
psychotic disorders, personality disorders, substance-related disorders, eating
disorders, mood disorders, migraine, epilepsy or convulsive disorders, childhood
disorders, cognitive disorders, neurodegeneration, neurotoxicity and ischemia.

15

10. The compound according to claim 9, for use in the treatment or prevention of a

central nervous system disorder selected from the group of anxiety,
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11.

12.

13.

14.

115

schizophrenia, migraine, depression, epilepsy, behavioural and psychological
symptoms of dementia, major depressive disorder, treatment resistant depression,
bipolar depression, generalized anxiety disorder, post-traumatic stress disorder,

bipolar mania, substance abuse, and mixed anxiety and depression.

A compound according to any one of claims 1 to 6 in combination with an
orthosteric agonist of mGluR2 for use in the treatment or prevention of a disorder

as cited in claim 9 or 10.

A process for preparing a pharmaceutical composition as defined in claim 7,
characterized in that a pharmaceutically acceptable carrier is intimately mixed
with a therapeutically effective amount of a compound as defined in any one of

claims 1 to 6.

A product comprising

(a) acompound as defined in any one of claims 1 to 6; and

(b) amGluR2 orthosteric agonist,
as a combined preparation for simultaneous, separate or sequential use in the
treatment or prevention of a condition in neuromodulatory effect of mGluR2
allosteric modulators, in particular positive mGluR2 allosteric modulators is
beneficial.

A method of treating or preventing a central nervous system disorder selected
from the group of anxiety disorders, psychotic disorders, personality disorders,
substance-related disorders, eating disorders, mood disorders, migraine, epilepsy
or convulsive disorders, childhood disorders, cognitive disorders,
neurodegeneration, neurotoxicity and ischemia comprising administering to a
subject in need thereof a compound according to any one of claims 1 to 6 or a

pharmaceutical composition according to claim 7.



