-1- NOVEL SUBSTI TUTED TRI AZOLE DERI VATI VES AS GAMMA SECRETASE MODULATORS
S5Field of the Invention The present invention is concerned wth novel
substi t utwo 20riveg®be derivatives useful as gammma secret ase/Ero@ulosi3ss s. The
invention further relates to processes for preparing such novel conpounds,
pharmaceutical conpositions conprisingisaid conmpounds as an active
ingredient as well as the use of said conpounds as a nedi canent. 10
Background of the invention Alzheiner's Disease (AD) is a progressive
neur odegenerati ve di sorder marked by | oss of nenory, cognition, and

behavi oral stghi] it icts 6-10 9 p | atian 65 and
up to 50 % ov B'\)%eﬁé%f']qﬁjtrﬁzi) f@%@ﬁﬁ%ﬁ@&sﬁgﬁm %ﬁéﬁ%ﬁﬁg third

| eadi ng cause of death after cardi MABUULAAORS sease and cancer. There is
currently no 15effective treatment for AD. The total net cost related to AD
in the U S. exceeds $100 bittion annualty. AD does not have a sinple

etiol ogy, however, it has been associated with certain risk factors

i ncl udi ngp (JBlela@éthe(Iﬂx)enﬁmﬁ ly history and (3) head trauma; other factors
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neur opat hol ogi esi ons I.n mbi ¢ and cer e cortices | nclude
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protein and mblen@et saagluhds, pliargleqasda t@npsftiohs dymprisal saig gb@gainds aondn anyl oi d
beta peptide I 0 nyl oi d pl agues are
the anyl oid 8 ﬁ%fl&g{)gtte{%‘%ﬂb ?Reusg-g %@O%Wﬁlg‘{éggo?&ég%lgﬁs | engt hs. A

vari ant 1mer%kgrommhé§wgmnAl3l 42-pepti de (Abeta- 42) i's bel | eved to be
t he maj or c flveéS%geP or a I0|dfor0[mt on. Anot her }é%f{ is the
AB1- 40- peptl ?%Bre@t 0§ F‘é’m[ RESINF BRUERICHTICE ST Shrder By ‘B’ B%Sur sor
protein, betd namdrpicdgptiec andbihappod Sabllﬂ(ybeDaafml@l@ 6et0 ‘APPyhe ppawntidnal , early
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r r ot ej. APP or resenilin 30
proteins 1 ARt S dduh pliprearics iy g nd Gotsrelire ASMEYS Boen
correl ated W!ffehtl‘& tsqpenint for Ad).ITak eotdnet dvst rrppalitp 4pr iottled V. SEexcApbB)0ene, and,
more recentlyyioh B hidi ng of a mutation in al pha2-macrogl obulin, which my
be linked to at least” 30 % of the AD popul ation. Despite this
het er ogenei t XD dakd noft &R sﬁzﬁplé\a@x@ Bbwe et 1 ﬂaarbeemaismia&gl veietl cefthinaisRgs .

appr oach 3ot ACAD M RELY 4ES BnamFbpGEDL Rt e O Ve or

qual i tati ve gvEeentadioxdfs anf dovaleytlop thigeation. %@pltﬁp@e@omhﬁmg@é lesions in
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o oteol vii o BeerkriraS fenlr PERepERTabra TR R S EadY b e iR sabie at the

N-terninifs (ddett-fdspmyjod @yrmation. tArether varant intie Aledl-prpade G¥beti2j0)oAl ishe A

peptide, r estlH@FItOItéé%kM ];prdd'ﬂcttJf% pPREFEL RbNin E@ét!ﬂmylmdtﬂ?&ru?soir Brofd @enceps hat
f3-secretase c %ves irst, leading to the secretion of s-APPf3 (s) and the
retenti on of "3 kDa menbrane- bound car boxy term nal fragnment (CTF). The
latter is lObelilidyedybosdbuesonatdominanI@npepiildescbedn lokkdy cleaxage by

y- secretase. o, [hg, REPURR. fhy 1&9@&9{@ oeeﬁl (B oﬁﬁfiﬁ 1an&ﬁ1tﬁ@€)r%§e§ﬁh%el y

increased in patl ent arr cer in mutati articul ar pr otein
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specific allele of the apolipoprotein E (ApoE) gene, and, more recently, the finding of a

mutation in alpha2-macroglobulin, which may be linked to at least 30 % of the AD
population. Despite this heterogeneity, all forms of AD exhibit similar pathological
findings. Genetic analysis has provided the best clues for a logical therapeutic approach
35 to AD. All mutations found to date, affect the quantitative or qualitative production of
the amyloidogenic peptides known as Abeta-peptides (AP), specifically AB42, and have



onset famlial AD. Therefore, A42 is believed by many researchers to be the
main cul prit of the pathogenesis of AD. 15It has now becone clear that the
y- Secr et a80 2ariiseisvy cannot be ascribed to a single protrermP2aatse3soi n fact
associated wth an assenbly of different proteins. The gamma (y)-secretase
activity resides within a nultiprotein2conpl ex containing at |east four

conponents: the presenilin (PS) heterodinmer, nicastrin, aph-1 and pen-2.

The PS heterodi ner consists of the am no- and carboxyterm nal PS fragnents
generated by 20endoproteol ysis of the precursor protein. The two aspartates

of the catalytic site are at the interf thi eteradinmer. It has
Cecent !y becvaiyRaL Rsa0T o hrodel e EiRpdtest of ABTIEA thi Blroral
gama- secr et 2006, Galbk0r 3t5e. Thedigplydink bdwveed Af peptolegendrationend tkepatimdedyer s of
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been proposed Br@nd T-80CHRasE hlgavpgs aicthe Nasenings (NO-Asp hefid) gnd the - &eamg@ft ing the

catal ytic si&idied Eﬁhi))b,ft&%ﬂ)@lﬂﬁ@ges@b@ﬁél@aﬁl&hém&t&y pathwiy, Btk s and 30
nodul at or s of ase. ac
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Ilmtatlonscfél? F .0 to prevent or treat AD are their
Tl e gr e

i nhibition nase (COX) enzynmes, which can lead to

unwant ed, Si t . I Pe 2005
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si gni fi cant | lyastrisne corhpomentiiobeppsenilionPs) lterplimce bisastDapB091d 3B Aheel at es
to 1H 1, 2, 4-#d hA&Blimdr AFRE ofl Blciahd- UES cABoxYRAMINBL I Badn@ntsendiBted b

WO- 2009/ 032277 rel a]pe.s é‘% het er ocycli ¢ co ounds usftlfh a\%g .secret ase
modul at ors; SAEPPBGEYEELDS PREYRIALOly- B@ﬁﬁ QAshaHatey 8t iy SHPYESSTGHC #nhi bi ti ng
bet a anyl oi dhpepdrfadeof tbdbeteroainmer. It hWBeQDOH bAdchGBEEstee tat sisastin tehvcazod vl
derivatives apgnt &%fefasy%sﬁa}e m@a&afrh@&n@mnm%@%%%Qﬁq%&s BF% s Lo

[1,2,4]triazol o-[1, 5-a] pyridine conmpoun usef.u e 151reat ment of
degener at i vesfi5iat 2 Basbig e vie ”qaﬁﬁﬁfeerfef i Efag§5‘éner\ﬂé 03167 098495

rel ates to iAizbamot Réspyriaz(Shel76ag8ivati ves as therapeutic agents for AD, and
WO- 2010/ 083141 rel ates to bicyclic conpounds for the reduction of

bet a- amy}%i dllpsodlthovglbthe moleqHar meghanigmsetr ha geermd dcl¢aypeentisiehasgempoands

whi ch nodul a&@&%m h@@aﬁl@ y@@@rbwsetcbniﬂ[@r 12 Yoe RN MBIVDBAME Pt Othe t he
treat nent of t[hFABI’ esent 1 nvention to overcone or
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aneliorate astearl egogtco R%ungf?ci”he%ﬁapme nt ages of the prior art, or to

provide a usefiys @tﬁt@gﬁé@%bé’ @een} -setcf'é?asp 88 ntranélﬁ'é’ £Ofki on or

part of the conpound a nvent P ’6‘; roved netabolic
stability prtﬁig@?l%g %gcatﬁlm%k?éi&e% SRz P& T ﬁl@ mpr oved

sol ubi I'i30 esmodlﬂatmedﬁxceairdfaéE’actnmylﬁMrarjm ¢ ahdnedmg Discoveey Todgyounds

di scl osed i nTﬁe:i_)ag) S%Fat%%ets Vé,lh b% ﬁ%f%@drﬂﬁlgx QOarféP;i (?f%ﬁlgéu&d%e% esent

invention to p e such novel ounds i nvention |t
has been fo&?acrth%fhaf haé’eé‘%ﬁ%&%%ta@etst(h@’n?ﬂ %@én@eqqﬁ%ﬁéwtbﬂawecwsef ul as vy
secretase 30argeduh ADOpsentd DE0GOX000 LIt &pd0 Milem Battiws 1 405w 42thi on and t he
pharmaceutically acceptabl e conpositions thereof, may be useful in the
treat nent orlngeedyidistfindimgorfas Amppomthébybiedentical sruding inorhidommedieatsofsotan
conpoundss of NS RHidl Ah)i-Inflarfmatory Drugs (NSAIDs) on y-secretase was shown (US



L /A4 Heti A3 (I) and stereoisoneric forns thereof, wherein Het'
is a heterocycle, having fornula (a-1), (a-2), (a-3), or (a-4) R4 R78 -N R8
5(a-1) (a-wpatidBe®@8 is C _4dalkyl; R4, R5, R6, and | e eaehTinrdepessent |y are
hydrogen or C _4al kyl optionally substituted with one or nore halo
substituents; R7a is hydrogen, halo, op-C _4al kyl; 10R7b and R7c each

i ndependent |y are hydrogen, hal o, cyano, G 4al kyl oxy, cycloC3_7al kyl,

or C _4al kyl opti onaIIy substitut ed with one or nore halo substltuents Xa
is CHor N, X6 is 0 or is CRO or N wherein R9 is hydrogen, halo, or

Ch4al kyl ox A o depe are rovi ded t hat
i MM o %ﬁ%%%%% @f@oﬁi‘ O TR T 549 PREFpE Ryt qit8 e ( c=0)
or (C=0) - NH; usphENSADRbLréventiyy theagdn arorthadi indibadok yttjvity of cydRboxiygenase

cycl 0C3_7al kygx)Ghzfifds k@ﬂlﬂl car%aa%%ﬁlvﬂbd 9@4 éf?e'&%' i tﬁéhbf%w d¢nyged with one or
nore 20substituéents each inde 8 % % Fﬁc;)rmt e "f consi sting
of halo, cyaRf8etraoOpykereio e&ﬁhﬂ% l}ea} %5 x> frfp pHstciT %@?Pty 1 aRi2a,
cyclo G35 7aN&xIn Refhniblﬁiofeﬁlahtkgdaouqmermmgl@mxeamhu@yebto@ addtdlaréd may be
substituted s (06O TR i Whs! Z}Jhlta%nlfﬂstrlglas%e HRAREDE R0F gl ﬁ? from

the group consisting o cyano,

optional |y stPHEY P e ability qfrﬁa%%ﬁ te;ca%?l& dﬁi}f petigiiss bippifiely: mQI?thra’éH}Oé"sent s a
di rect bond;paG2ntbah kleewddi y1; carbonyl; 0; S; S(=0)p; NR13a;

NRI 3b- Ci 3a| kanedi y1; Cl1_3al kanedi yl - NR13c Cl_3al kanedi y1 optionally
subst i t uted WO-H08HO3GY2 reletes tch Hil-d Jsdrbyised t damine derbretivys agaiokalaedi o1 Aher ei n

two gemipal QY RERA2 A ATEIh RS0l BR! ASERLRY RabRl kanedldhodulators:
WO-2009/050227 relates to pyridazine derivatives for inhibiting beta amyloid peptide
reduction;
WO-2004/110350 relates to thiazolyl derivatives and their use in modulating AP;
WO-2010/010188 relates to [1,2,4]triazolo-[1,5-a]pyridine compounds, useful for the

15  treatment of degenerative joint diseases and inflammatory diseases;

WO-2010/098495 relates to imidazolylpyrazine derivatives as therapeutic agents for
AD;
and WO-2010/083141 relates to bicyclic compounds for the reduction of beta-amyloid

production.

20  There is a strong need for novel compounds which modulate y-secretase activity thereby
opening new avenues for the treatment of AD. It is an object of the present invention to
overcome or ameliorate at least one of the disadvantages of the prior art, or to provide a
useful alternative. The compounds of the present invention or part of the compounds of
the present invention may have improved metabolic stability properties, improved

25  central brain availability, improved solubilities, or reduced CYP inhibition compared
with the compounds disclosed in the prior art. It is accordingly an object of the present

invention to provide such novel compounds.

Summary of the invention

It has been found that the compounds of the present invention are useful as y secretase
30  modulators. The compounds according to the invention and the pharmaceutically

acceptable compositions thereof, may be useful in the treatment or prevention of AD.

The present invention concerns novel compounds of Formula (I):



30prepresents 1 or 2; 5 - R2is pyrrolidinyl; tetrahydrofuranyl;

pi peridi nyl; tetrahydropyranyl; norpholinyl; pip erazinyl; cyclo C3

_7al kyl ; Wwexahydsw9olH 1, 4-di azepin-1-yl; 1,3 -di hydro - 2Hrspeidoio3ze y1;

2, 3-di hydro- 1Hi ndol- 1-y1; 3, 4-di hydro-1(2H)-quinolinyl; 3,4-

di hydro-2(1H)-i soqui nolinyl; 1,2-di hyddgopyridinyl; indanyl;

1, 3-benzodi oxol y1; or 5Ar; wherein pyrrolidinyl, tetrahydrofuranyl,

pi peridinyl, tetrahydropyranyl, norpholinyl, piperazinyl, cyclo C3_7al kyl,
hexahydro- 1H 1, 4-di azepin-1-yl, 1,3- dihydro-2Hisoi ndol-2-yl,

2, 3-di hydro- 1Hi ndol-1-yl, 3, 4- dw@ydrgq (ZKE- qui nol i nyl,

3, 4-di hydro- 2(1FD-|squ|noI|ny¥/' yrldlnyl i ndanyl and

101, 3- benzodi oxol y1 may be sub tllmf; Rdr e substituents each
i ndependently selected fromt roip coﬁ%réslng of _6al kenyl ,

cycl oC3_7al kyl, G 4a|ky|d#¥bony > hydr oxyl 9xo halo a 4a|ky|oxy,
Cl_4al kyl oxyC 1 4al kyl , C1_4alkyloxycarbonyl A Rland c1 _4dal kyl optionally
substituted Mﬁ&&ﬁgn@n@ﬁcﬁﬁmgﬂﬁ&bgwmghﬁiituents 15mhere|n each Ar

i ndependent | p n ne or nore
substltuentsﬁet dxﬁwﬁﬁ%ﬁ”F%O 1§§%§d fﬂ group consi sting of halo,

C _4al kyl oxy, yano NR | bR12b, mor pfoNi nyl , O _4al ony substituted with
Mék\ _optlo yjfsubstituted with
| o - het er oar yl
n ,
yl

one or nore hagko subst tue ~and Cl1-4a
one or nore Nsubsty ts 20 o% a
sel ected fro group co |ng fu thlogHenyI pyrazol yl ,

oxazol yl, iso azonI t hi azol yI R°i sot hi azll thlaﬁlazolyl oxadi azol yl ,
pyri di nyl, py?lnldlnyl pyri dazi nyl, and pyrai?nyl wherein said 5- or

6- menber exl he@enoaryl may b@;@ubstltuted Wat¥) one or m?mg substituents each
i ndependent | y: selé ﬁd fromthe group consisting of ha 25C _4al kyl oxy,
cyano, NRllc oI|n |, and G _4al kyl optionally substituted with
one or nore lﬁaRo &u@sitR toa@lnméepee@mlﬁy Ricthardrogen ot iaplly IRiptiendliygelséifidiesht | y i s
hydr ogen, G 4ahmmbn@6rgbKAgb&Mbgﬁwggnyl each Rl2a, Rub and Rl12c

i ndependent | hIS dro n1 6) 1a‘:ky ;  each R13a, R 3" and R13c

i ndependent | g %Fkﬁ optionally substituted 30with one or
more subkli tlﬂueﬁm‘sRea@ﬁl lndﬂlbe@nt!:emelhydlswreh@lemyﬁmwﬁlmdh@lwowlqibndkjdt| ng of
hal o and cycl oC%Léajaﬁayh optfRAElY f8stR] Wak 8HE bCabl%aRGeRRhRRse addi tion
salts, and the sq%ﬁ t hereof The present invention also concerns nethods
for the pre rafﬁ onpounds of Fornmula (1) and pharnmaceuti cal
conp03|t|onsXcomﬂDDsSng them -6 injury (TBI), nlld cogni tive inpairnent
(MC1), senil Aty denent; |V@heré;i@ﬁegthlygm§ Halb‘%%cl &5y, cerebral anyloid

angi opat y, Igl ng ar syn rone "denenti a associ at ed
with Par H%ée%? “&WH“@@WEHF? ciated with betaanyl oid,

Erlef er abl g/ Afo‘adeuthatg?xuﬁumwdefs R B amltpa aamm 0|éd pat hf?l ogy (e.g. g f

gl aucoma n W npounds o
Yéfﬁgv\fia on§ll ﬁa %@yg gd b tabI e?fu?ﬁ i9 ycfrg@n(b?

Formula (1), it use as a nedi canent.

Mor e espeC|aIIy(% onpounds may be suitable in the treatnment or
prevention ok' AR cycloCsalkyl; Casalkenyl; or Cisalkyl optionally substituted with one or more
20 substituents each independently selected from the group consisting of halo, cyano,
1lap 12a

1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl, NR"“R"**, cycloCs_salkyl, and
Cisalkyloxy;
wherein each cycloCs_zalkyl may be substituted with one or more substitents each
independently selected from the group consisting of halo, C; salkyloxy, cyano,
25 and C; 4alkyl optionally substituted with one or more halo substituents;
L? represents a direct bond; C;ealkenediyl; carbonyl; O; S; S(=0)p; NR'¥;
NR"*-C salkanediyl; Caalkanediyl-NR"; C).zalkanediyl optionally substituted
with one or more halo substituents; or C;_salkanediyl wherein two geminal
hydrogen atoms may be replaced by C;.salkanediyl;

30 p  represents 1 or 2;



cerebral anyloid angiopathy, multi-infarct denentia, denmentia pugilistica
or Down 10 syndrone. The present invention also concerns to the use of a
conmpound wocoridisngot o t he general Forrmula (1), the stereocrarr®niosostor s

t hereof and the pharmaceutically acceptable acid or base addition salts and
the solvates thereof, for the manufactygre of a nedicanment for the

nodul ation of y-secretase activity. 15 Use of a conpound of Fornmula (I) for
the nodul ation of y-secretase activity resulting in a decrease in the

rel ative amount of AB42-peptides produced are preferred. One advantage of

t he conpoun or a part of the c ounds .of the present inventjon may lie
i ther T enhincdu VeRBI e ksl pgy B e RO SR oH: MPRol

further descri beterazmyt hecld@l-kibyi, herapabedilek4-daizéfied emt1,20ihgdpedt-s of t he
invention are dehifgt 'yﬂzrﬁocﬁlﬁy(ﬂ@tlﬁ'-lhdolﬁaﬁh3 @%ﬁﬁz@fc-ﬁ@H efihogd ey be

conbined with a t her 'aspect or asp unl es rg i‘cated to the
contrary. In pag{liyg r A iD- 5&9111?%%#3 FRuronreih éndﬁgsf 3(&%210&10?%1@1 8F
advant ageous mayrpe conbined with any other feature or features indicated

as being prefer g@gnrﬁg{upﬁ%@ﬁg?g@%%gmmﬁ%@l lﬁgl}](gl?}ﬁct%ﬂr gga When

descri bing the I'nvent | e to be
construed in accoPRAREYhPINGZHl F&??%ﬁ?ﬁﬁl8@??ﬁ#?ﬂ6h§4dﬁﬁﬂé%é3é]éﬁntext

di ct at es ot herwi sdahydMeHelycﬁﬁddmeyltm-mhysrubls[{-lﬂdut bgll, 3j4sdibigiesl 1(28)t he present
invention, it is ﬁ%% r. firomthe
context, to indi cﬂﬁ&qﬂlﬁl ? '2, r&EQﬁ)“i‘éoﬁﬁlgbﬁn Mdj 81%%&9%?{(111{3%18&&?%30% l1to 4
hydr ogen¥ pref erb%1b9nziofi’8mlil gy & Wﬁﬁ‘é@‘éWﬁ 0%?@1@9 SW@W@W&B@%‘ 1 hydrogen,
on It he gt om ﬁr ral(ﬂdé}ﬁhddnﬂﬂllcsélaﬁ@lcfﬁdﬂilt&%@@@ﬁﬁﬁ&g@ﬂCy&ﬂmgyldsythﬂlglﬁlldj&lﬁd are
replaced with a s n from.the indicat I Y t he
normal val ency |s @y%&@gm qadkmﬁho¥%t§% ﬁéﬂgﬁ> gigﬁ@ﬁikx¥e§%FY£ ina
chenically stabl eCwlkwamrbqnyleAna@né&maél@ﬁ@p@mﬂy pubstifytetliwdtheame oymptshust t o
survive isol ati omdl@sudstite@fidil degree of purlty froma reaction m xture, and
formulatjon intg.a ther " as a group or
part of iasogr oup ST YLRED rmfdgﬁzen? '%%8’ 15 pheﬁyl vy tlonaglly c?ﬁ%sumt%d‘ggh Atess” (gef herwi se
is indicated or |%mﬁnE@ms¢wbﬁﬁnh@d@©mﬁé%ﬁﬂiﬁwetMHﬁﬂmj@mﬂﬁaBKﬁhMOas a group
or part of a grou©hkﬁg@&§(g@ma}mwaﬁb &%yﬂm,dlcal of Formula C'H211+1

wherein n is a nu i.n oups conprise 5 from
1 to 6 carbon at oﬁg“aﬁ%[‘) g?béﬁ dfwngﬂﬂnfofglogfq@g’r%‘b@{ﬁngﬁm nore preferably
from1l to 3 car bomddienkyl @tloﬂaﬂlyﬁdrsetupfrde’ﬁlé‘r@bloynmrethﬁleubantb@m atons. Al kyl
groups may be |ingafs. of 6%@%&@%@% & ORI wp%n%nﬂ ntingaed

herein. Wien a su dhe i.n follo r bon
subscript refers T’?‘lﬁ’p rlft‘d‘f?ﬁ ?’ 81‘“8&?65%2‘78[[[3’61?@2‘?%& 15p @Z?lléi\*raﬂadg;r%bg may
contain. Thus, fosxadiznipl pyridBhéalykiyiidinylcpyudesnydl dndlpyreeanyl, or branched 10

al kyl groups Wthwf?&&l’f’@ﬁﬁ!slo@@&eﬁb&@ﬁ 9&&0%9&%b@ﬁl@sﬁtﬂﬂéévdltﬁ%hygﬁﬁoéUCh as
for exanple nmethyl, eth hyl - eth butyl and

its i somers (e.g. SUHstBE&¥ eacl? dein n“éiﬁ%ie‘{ti‘é%‘“ﬁﬁ*ﬁﬂf?up Waritine Oéhal% ts

i soners,2hexyl and mﬂ@lomg,mymﬁ(sNM R"’t, herpliokieyl, atdeC LidlkyhopGonadigl kyl " as a
group of part of &nGAURWIELES: hacRubugEatARRy radical of Formla
C'H211+1 wherein,n I,§ a nynber ra to 4. gr oups
conprise 15 ®fbk 2 & o 28d Rar B¥ppadeiy is '@fdé?géfla%wlkvlr%rﬁlmalkﬂcag &kbon at ons,
nor e prefera&ablnyLzatRﬂ%anRlubﬁmlepetndmLy1ﬁ1d4@eky>kcl Jptdyydes all linear, o

r
branched al kéét Aroyps ‘{:n“ 91%%%@?&1‘[1% 1§’lﬁgqir ch acfrtt? Qal%%}%gﬁ%naﬁg?%ﬁsw&?edl ncl udes

such as for exarrple e
butyl ant its i 86N 0(@0@ SuPﬁilE}LWVIeaCh 1§éﬁml@<iﬁmt faﬁf‘de%eélrf%%thwrgup and the
l'ike. The term ‘céRisoad kfialo &8l 3clgCHakydr part of a group refers to a

hydr ocar byl dn Eﬁkﬁ%e%%afoﬁ&gétﬁble a&_gt:l']il-'- 1t¥"gﬁc§§1' olvatleszthgq,‘iwagI mber rang| ng

from2 to 6. rlse rom on a in

particul ar fTIfé’Brgseﬁthéenﬁé’i{ QWC&E&Hﬁsmet'ﬂ'Q&sefof the B%Eﬂaﬁéﬂ il coﬁfb@ﬁﬂd@ FO 3 carbon
atons. Al ky gWHP aﬁy&¥ i near or branched. and nay be substltuted as

i ndi cat ed hé# a({ARe QHQ%%§391 BYMPSI RN PRSI | owi ng a carbon at om
the subsgsi oup may
2500nta|%§ gﬁmgﬁaggfa% Ohmﬁ‘ﬂggg a%£H§a§%%F% QQPt%Q%&U%Q??Qgg? Pg%che

al kyl gr oupsVive-taad B@fqﬁﬁé Anay b eeral leélpﬂotéwtra%ﬁrspreamw ROAD;: Heypdisdratch as
for exanple ethyl, n-propyl, i-propyl, 2-nethyl-ethyl, butyl and its

i soners (e.qg. n-butyl, isobutyl and tert-butyl), pentyl and its isomers,
hexyl and its isomers, and the |ike. The term "Ch6al kyl oxy" as a group or
part of a group refers to a radical having the 30 Forrmula ORb wherein Ro is
C _6al kyl. Non-limting exanples of suitable al kyl oxy include nethyl oxy,

et hyl oxy, propyl oxy, isopropyl oxy, butyl oxy, isobutyloxy, sechut yl oxy,
tert-butyloxy, pentyloxy, and hexyloxy The ternl 'a 4a|ky|oxy ~as a group

o o v o - p—




8 - G _4al kyl oxy include nethyloxy (also nethoxy), ethyloxy (also ethoxy),
propyl oxy, isopropyl oxy, butyloxy, isobutyloxy, sec-butyloxy and

tert - but yWoxyti/dssosvhe framework of this application, C2pr6alEpesylo503s0 a

strai ght or branched hydrocarbon radi cal having from2 to 6 carbon atons
contai ning a doubl e bond such as et henyl, 5propeny| but enyl , pentenyl,

1- propen-2-yl, hexenyl and the like. The term' cycIoCS 7a|ky| alone or in
conbi nat i on, refers to a cyclic saturated hydrocarbon radical having from3
to 7 carbon atons. Non- Ilnltlng exanpl es of suitable cycl oC3_7al kyl include

cycl opropyl, entyl, ohexyl ,and cy | ohept 10The
Cormt 0 Sa RERCUTRlicogn S RirmstnepCRRea Y, ¢t frssc b eny
strai ght or Updanclredbrehamdeldsatgiopathyd hyldrioet bdamentidi @@M‘sh&mdrcgna‘ rom 1

to 3 carbon (fétrﬁ%ﬁﬁa %%'&)Iala%ﬁ WfthPa%ﬁsrml Edisdhed mﬂi EREeRfia rﬁ?stobﬁﬂ:@d{vﬂl beta-
et han- 1, 2-di e term

"C2_6a|kane m'a§r o Euﬁ'oﬂn%d$§“o “%%8§0Wﬁhd%??ﬁggbﬁrﬁﬁﬂ@hﬂyséﬁﬁlght or
15 branched glhebmed sat urat ed hydrocarbon radlcals haV|ng from2 to 6
carbon atonms such as, for exanple, ethan-1,2-diy an-1,3-diyl,

propan- 1, 2- dinyliew efifhaporemendengt phasemaealedy oc'f theg Cyalmpo @cﬂ ah Farnguaily|it

2- et hyl but afotidwéheli thiéy mdy BeEduYBIP @ tusdash hediéakn@nd the like. In a
particul ar enbodi ment, Ch3al kanediyl and C2_6al kanedi yl defines bival ent
straight c haanobswiadly &teadnipyairds ozuy tho nuitahth it dicgread@hher firevention of AD,

" C2_6al kenediyelya) agyRidHRipa@Yy, M@filin@fct BeinPi RicARAINRRiIREVAL A wST I ai ght
and branched chain Kydrocarbon radi cal s contal ning one doubl e bond and
havi ng ftbm"418™8 carbon atoms such as, for exanple 1, 2- et henedi yl ,

2- pr openedi y. t.en nt ed| hyl 2-

but enedi yl , "l"he d):%ﬁl%ﬁ!t e%gmy also cqncgrg toei se)()lf a cg’m ggcc%gd[u){g ‘t&ég%%‘l% rg%e di'y

def i nes bi vaﬁ%ﬁmlaéi)r@i@ Q‘ﬁteotsﬁlaﬁfﬁp ﬁylm @é@@%ﬁ t@%ﬁmﬁn@au@allwwemblwmd

"t hi ophenyl" orlb‘ése%ditl\éﬁlszﬁf@tan& the'sb Ru@frkereof, WieRe hbnufsctdebf Heediasmdn@fori nst ance
as NH-(C—O) nm mg%gp% % a&ath%nqktrogen is linked to the 6-nenbered ring
structure con? TSR2THRFCANG A4, and that the carbonyl group is

attached;4 o Itjg}%ftarc'oﬁ’@%tﬁ JTRLREYa (13®r \eRodddlatios O@Ffséd?égseaaétl\tlﬂ/r redulffcapce as
(C=0) - NH, thlézneans t hat .t he carj&g¥é gro p i's [inked &Q} 6- menber ed
ring struct u €oEBRAithe RG] amogpt o rREPIACES Pyt PekE e dF ogen i s
attached to ddventigei izl oempom&lts yr a parfof tthmdlﬁds o tb@rasaeﬁn&mnbmmay hst ance

as NR13b- G _3aldcanadicyd ScthEahs that the nitrogen of NR13b is linked to
t he trlazolélm)lety,c Ngﬁk z anedlyl is linked to the R2 group. Wen L2

|O s ger |k neddaphlef@ésemrlﬁdzeag@lewasn@ be3mttkanretirpbd. Wﬂh%&blldvhhg?pmg§ different f
a | | S | hKe tot tri.azol e |trogeno

NR13b is“1in B%ftst"f]ﬂ%%mﬁﬂﬁ‘on arggiﬁﬁn%ifﬁ Ori/?ﬁ)al4 B éi‘“‘Specfe%o ?e%e §%. nt of

at t achment t@rrtbh@dmﬁheﬁnméxer obedt aeasrettewnltss clepheindivaisil ¢xmthe nqﬁ@sy &f the

corrpoulndf ofp airtht;i‘lla@ra%§%¥urb Hﬁdi%@feﬂ@@bé’iﬁ‘g‘ ﬁfe&ﬁe@t)@wﬁimage@@g ﬁihf‘sge dontlieQ

nonencl ature rul es S er vi ce, usi ng

Avanced hot s o G b B e e S e prof B B S B B oKy N

pr oduct VerSDQQk%ngﬁmnﬁy'ld 15494, 1 Dec 2006). 10In case of tautoneric

forms, it should be cfear that the other non-depicted tautoneric
25  When describing the compounds of the invention, the terms used are to be construed in

accordance with the following definitions, unless a context dictates otherwise.

Whenever the term “substituted” is used in the present invention, it is meant, unless
otherwise is indicated or is clear from the context, to indicate that one or more
hydrogens, in particular from 1 to 4 hydrogens, preferably from 1 to 3 hydrogens, more
30  preferably 1 hydrogen, on the atom or radical indicated in the expression using
“substituted” are replaced with a selection from the indicated group, provided that the
normal valency is not exceeded, and that the substitution results in a chemically stable
compound, i.e. a compound that is sufficiently robust to survive isolation to a useful

degree of purity from a reaction mixture, and formulation into a therapeutic agent.



formis also included within the scope of the present invention. Wen any
vari abl e occurs nore than one tine in any constituent, each definition is
i ndependew0D.201108649p1 be appreci ated that sonme of the comrpomrdsi1ofosFor mil a
(I') and their 15pharnaceutically acceptable addition salts and

stereoi soneric fornms may contain one or-nore centers of chirality and exi st
as stereo isoneric fornms. The term "stereoi soneric fornms" as used

her ei nbefore defines all the possible isonmeric forns that the conpounds of
Formula (1) may possess. Unl ess othermﬁse menti oned or indicated, the

chem cal desjgnati of conpounds. denotes. t he nlxt re of al ossi bl e

205t er eochen AP TRle) #aF 21U 8F RELONGFRUY f EFRFE i fgfo- C%@@rhfgﬁwoéocemers
may have t heunRss otherS-igap fndgatedbr orjcas iiwtthd apafeks on blvalent cyclic
(partially) saturated radicals nay have either the cis

t rans- conf i gliredeinpr 6@15%6%3@%%1@%%@@%@ra%tﬁﬁpéhb@fﬁ%bsdml%% an E or
Z- st er eochenfd@inil @H,Savkbreioubl enokd rangingfeo $ @ I, Galk A igi@ipo torhrée

compou ndSS of i (!:rg il r%% %ari)é)r} atgrl}lgﬁé)%}graﬁig%%m thél rlgorﬁ atod& Ofrﬁ)re Sgrettewbgr 4{% gnt i on.

25When a specific stereoi so Is1n t said
formis subs®Parerban IaSQHfSr it mere grefgallp é it é@bw %thmﬁ elsyligreuns BBY b lipasf er abl y

| ess than 20or%randBideang mfy%@msﬁtult@ﬁas 1ﬁd’@ﬂ:d3hQre% venean soecaptik ede@maRlny | ess

than 5 % fusther preferabl S8 ef er abl 18ss than 1
% of the ot hfrgﬁovlwél acar?j i V%thﬁ SCliope refFrSc %héa num%groo%fgr%gn?tS %\tﬁléll °ndi cat ed,

this neans tieated geiug nflayronntiasl Tho. ﬁ)mbsstrmm,ﬁakallyylflrﬁé@es pll Bneap9s begneledd wi t h

I ess tham S0 gy 561&35&%&@13 and Q1@bcd it Has, Hﬁfﬁu@fn@ﬁ@és%@&%s' B8&alpRN 10 %
even nore pref rlabt&1 than 5 1? fturt@ﬂ bE ﬁ%ﬁ@ Ie(ss t an % and
nost preferadBf )t € ’fﬁ%’ﬁy]ll BBY ! ¢S IBE OB (S) oM (i &

t her apeut i ¢ iugwatyl ead teg-totyl}, pentylowp ds pdmenf hdkgh andlita 1s(onyersaatei thhblsee wher ein
the counterion is pharmaceutically acceptable, However, salts of acids and
bases whi ch %lreéerﬁbr%ml Tegiore af pajt Oofécgé?}tpefsﬁeé@ thapydpepbylisbcalah  f or
exanple, in Edﬁlﬁupr(elﬂaﬁla\t/h@ﬂn@hs puirhbdr eateingfrond 1 & fltanatad @rdups adrhptise

accept able cIRAUDT bl «BALIRMBGIRA | B PARKRGSHE hER! brAEREPRAP! © o

not are I ncI resent 1 nve
phar maceut i c&f1op afpnsept-Bivéingtidep aélrlalebragfebra@fa?d by ?é%HP@ gwtaéoewﬁ@ il ahdd
her ei nabove @éaermmhﬁcenhuaﬁlelummh isdfoE &APhieSRethy ScthfI SF-B@Ul i-p@dbYly active

non-t oxi ¢ ac S d fo f _Formul a
(1) are abl ei%ﬁ'iypet‘?a1 %hgl %gp %PH%@S ICE g/lsgﬂéugﬁpa?ggﬁr 1@@? ggﬂc?lq’fkﬂon salts
ganr gop :/enl en%eltymbngméﬁl ? ﬁ?ertagcfnr dﬁ%ﬁ?@geﬁ%ﬁg am&&%}tm?(ﬁ%@bfam c acids
eeh he B arBnai e ERr aBherEh § e ATBIE i 2 Fy e b e G ARG £ o f
nitric, phOSﬁlﬂmQIt@6aﬂﬂofl ftemb, ik particilgdSTonn? tot gabincataros, d@rsunqjarta;s],arf or

exanpl e, aceﬂdrﬁztcpﬁfem&%ﬁmhm\}%@@%&%e hhé’a%f Brandh¥d 5!1¥d Gay gxalic (i.
et hanedi oi ¢),  nalonic, ,15succi.ni ¢ (1.e. butaned 0|c ?P‘rﬁo , rral ei c, fumarlc

malic, tartarPeItue] pyipdicatepgiein e HHIbEIPESH Fnggrses ul f oni c,
p-tol uenesul dtamj the subyaipanifas testhé haybdr of cgpbanitovasthbi thy hansgd greumomnay and t he

li ke acigs. op gne"[ﬁl‘fé ¥or%%rﬁp1§%zt6aﬁ<gﬁﬂau{e§@n Hﬁeraﬁ%%%tcﬁe‘a gérl g{oﬁ'@gmt W th

an appropriate base Int mula (1)
cont ai ni ng aiFtENdi 4d freatoen 2iREy: addbpspechidsh uch e iri eﬁ%rﬁplgetht/wprowbn t oxi c
nmet al or am ngomdd-iebRl-aBylf bitdrans itbjsomeat. genbut ksbbuagpno pid-gitg),or gani ¢

and i nor gani R;[x%ﬁcpns éﬁp‘{rgg Jﬁgt‘lﬁ\dp s m?r La}udfﬂ%rl&% conprise, for exanple, the

ammoni um sal 1S ear rne netal salts, e.g. the
lithium sodiymempbat asikl ey dﬁ%’ﬂ&ﬁ)‘dﬂ%ﬁ Gﬁé SlobF@b tsa ﬁﬂi@althla%n kdee, salts

wth or i c.bas L. e and tert al atic and

A omat | b FEE U B RN G NBEHOY s e oL RS

i sopr opy| amiingpdg iethyloyy, etiytoxly.ampidorys sapopyloxd, ety ley.dsrbneyloxdi Et:hyl am ne,
di et hanol am ggylo €, RI-PRW 18, @@mylg;d, 0PhoRYxgm ne, di-n-butyl am ne,
pyrrolidine, pi peri di ne, norpholine, trimetfhylanine, triethylan ne,

tripropyl am Tie, tegui@uelkyidikyress aysupcir pext ofjuroop rofies andratisddavingtticne; t he
benzat hi ne, p%n%ﬁfa'bﬁ%%e%ﬁﬁamd‘ Calk Y RbARAM A& xS A ESor AR Sal ts Wi th ami no

aci ds such as



30exanpl e, arginine, lysine and the |ike. Conversely the salt formcan be
converted by treatnent with acid into the free acid form The term solvate
conpr i seswoheiingamat es and sol vent addition forns whi chpCiEPe@mpswssas of
Formula (I) are able to form as well as the salts thereof. Exanples of
such forns are e.g. hydrates, al cohol ages and the |ike. The conpounds of
Formula (1) as prepared in the processes descri bed bel ow nay be synthesi zed
in the formof racem c m xtures of enantioners that can be separated from
one another follow ng art-known resol ution procedures. An manner of

separating the enantioperic for of the co unds, of _Formula (1) involves

AR s e R S R S R RN S A

st er eocheni ciaddrgpyilsgmarntyloxy, asohetylvay, sat-batyloey dist dexrdaitylaxym t he correspondi ng

pure stereochemcally isoneric fornms of the appropriate starting materials,

provi ded t hal thhiepegek pothisgpeligesion(asdbaybisiafs rélaﬁqcy.bran?@riéwé@wbwf a

specific st ?raeieilsh@niﬁg fiof 20 daftdn at@istos@MpRUNdbuhio bbald hie?aygtm@gi zed b?/

st er eospeci f | o) 0 par.ati on. ese t.hods wi advant ageousl y
ot Enh BFR NeaBhPER otk PPy MSPE I HORR:

enpl oy enanti rca g na h the framework of this
appl i cati on, TR GRMRYHBE, AQGPT HbRGr iPcdnhfindtiBN &8kaD alcclicnb@rARt | y | nt ended
to conprise ﬁall I sot opi c conbléﬁatéonﬁfog its c mcal. el eme?qtﬁs. I.n t he
framewor k of Ao a‘bbquFcéhl‘t‘%VB’rt"r, AN ¢ e AFEATN AP SiniHng erampi P4 uitRiE

ment i oned i reyclCatalign intctnda cydoyporyhdyalobwyideyedppentyFoydleteayl(andl, conpri ses al |
i sotopes and.jkgRAtRPIi ¢ 15 m xtures of this elenment. For exanple, when
hydrogen is nentioned, it is understood to refer to 1H, 2H 3H and m xtures
t hereof W cormwﬁd“%g@mﬁ@'tﬁyg’ 4sQ drb\g dripuedf & @idup Beines &W@lehtﬂ;h@i’gﬁﬂ?ﬂ y |
conprises a . W oL _nore | es o r r nt, an
i ur st neb BRSPS 9Grg PR, GEUERRTNO R %p Sl o SR

radi ol abel | e ©b oW moiltyéne opmethancdtylrebtag- InbAlyl, popead i3l Pweamat.8ns has
been repl acedylbymdanelief its radioactive isotopes. By the term

"radiol abel | ed conmpound” is meant any conpound according to Formula (1), or
a phar maceut Tlegbiny“@eelsptedlyl Bassiadroupt drerit of 3 gnolp défiree bivalentsstraight @ast one

 th gamie oot g ARy @oERIRENIE AR RES A R0 L0l MimRaRh' ron or
t echni ques, bl SRR iHGh-| O DB Y- oRne s b SHAGT - L) B8 be
repl aced. For,5S{divhdicra-1,64dé/l rPesitthglbntanii|dydiyls @dngolodpdntanl , iyt 4ndribe (IRET)

radi oactive isotopes are 11C, 18-, 1-' 150 and 13N, all of which are

accel er at or lpragdtceldr embodiace, Gapkanqdipd endE:- @lkancigd defnes hiyaleot sifaielit es (i n)
respecti vel yshafabdSurhtae hix@béarbdntesicd t hese radi oactive isotopes are so
short, it is only feasible to use themat institutions which have an

accel er allor B tein €Cfsalkeredeil’t as3qreupout patt iobm grop dsfides mvhlentgptriaigbi anduse. The

nost wi del y 4304 inatd 18R &b8n MUt ak23ttainiidonBAHIL BhdQhd hBEREREATIQRCt i ve
i sot opes, their production, isolatiaon ?ndﬂljgﬂ%or poration. in ecule are
I etEr,

: a_. no|
known to t he™EIeniafaRr el Sofor exanmie, Jat Tebeenpdinh SReen e odom i 5
sel ect ed fr opntechadigr dpptafediyy drageyl;2- batchatiyl, andttholgen, sul fur, oxygen and
hal ogen. In particular, the radioactive isotope is selected 35fromthe
group of 3H, InprarticeRrembgirment]Ozalkencdl] defigs bivalpaRyraigheehen ydmcakae 82Br .
- 12 - Ass usqdicaly) the specification and the appended cl ai ns, the singular
forms "a", "an," and "the" also include plural referents unless the context
cl early di ct'Bicgsrnotthiephingl.is dpuivanatoptteeny’a conpound” nmeans 1 conpound or
more than 1 conpound. The ternms described above and others used in the
speci fi cati oWhet b idpfinede &r dassac adNBi(hoQe thinmeprs thgt the nitregen iy lgvked eat ur es
of the conpounigtss-akmblies ringvarthirotonddiging Al e’ har A and thatthe efibagi ment, the

present i nveé}&ilpoﬁ'aﬁ?c'ﬂ&?{orlﬁet'?&’o% m%%wounds of Formula (1) A2L1 A -i-

30  When L' is defined as for instance as (C=0)-NH, this means that the carbonyl group is
linked to the 6-membered ring structure containing Al, A%, A® and A*, and that the
nitrogen is attached to the triazole moiety.



/ A4 Heti A3 and stereoisoneric forns thereof, wherein 10Het' is a

het erocycl e, having formula (a-1), (a-2), (a-3a), or (a-4); R4 Rfa R’

(a-1) (a- 2yoR8B11/B6@P 4al kyl ; R4, R5, R6, and | e eaclrCirmpeqpanssst|y are
hydrogen or C _4al kyl optionally substituted 15with one or nore halo
substituents; R7a is hydrogen, halo, op-C _4alkyl; leb and R7e each

i ndependently are hydrogen, hal o, cyano, G _4al kyl oxy, cycl oC3_7al kyl,

or Ci4al kyl opti onaIIy substituted with one or nore hal o substituents; X
is CHor N, 20Xi' is Oor S A is CR9O or N wherein RO is hydrogen, halo,

or C _4al kyl 3 and A4 each | g@ en ent re CH rovi ded
Chat Tt mun b o Uaheddp for ARG o b apediyloif gy @18&%9? nitiQger

NH ( C=0), orof(NB0)is Nitked i the eiizzoRT80i et atm;i@@@mnemwllzﬁnﬁmtpsh (grm@ 7al kyl ;
C2_6al kenyl ; or Cho6al kyl optionally substituted with one or nore
substituents é@&:h i’ Qefaisd ve & insipnsedsdoraliaredyiniNRn e s sigantorelkarsding inf  hal o,

cyano, 1- pyrlirkkd & thy triazdle pioRey, iadld tyt the 4itmépdrolR 'Ayik Jinddko theaRi2aup. cycl o C3
_7al kyl, and C _6al kyl oxy; - 13 - wherein each cycl oC3_7al kyl may be
subst i t ut'ed Thetshmbole-ordenesesthe pdist dftagmthencatiothd nulepderdé ticinolsallect ed from
the group consisting of halo, C _4al kyl oxy, cyano, and G _4al kyI optionally
substitut ed Wedeical mmessf be ﬁ%ﬂan%ld%%fitP% prespnbinversiop gvcread@giaeds di rect

bond; C2_6al &enditizyd the @ambauiatiire riles dgrecBupbh by thilRh3aicabARIdbs Skrvidal kanedi y1;

a 3a| kanedi kntg%ﬁ%d%hegfcl kﬁg\%%np mc' o mﬁ'eﬁ&fat&ﬂé%éﬁ&&rgﬁ]g tﬂtk one or

nore hal o su ituents ydr ogen

atons may bePTP@yst seEen b@/obﬁuﬁlﬁllﬁ%éﬁﬂ%oo@

10 In case of tautomeric forms, it should be clear that the other non-depicted tautomeric

form is also included within the scope of the present invention.

When any variable occurs more than one time in any constituent, each definition is

independent.

It will be appreciated that some of the compounds of Formula (I) and their
15  pharmaceutically acceptable addition salts and stercoisomeric forms may contain one or

more centers of chirality and exist as stereoisomeric forms.

The term “stercoisomeric forms” as used hereinbefore defines all the possible 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

20  stereochemically isomeric forms. More in particular, stercogenic centers may have the
R- or S-configuration; substituents on bivalent cyclic (partially) saturated radicals may
have either the cis- or trans-configuration. Compounds encompassing double bonds can
have an E or Z-stereochemistry at said double bond. Stereoisomeric forms of the

compounds of Formula (I) are embraced within the scope of this invention.

25  When a specific stercoisomeric form is indicated, this means that said form is
substantially free, i.e. associated with less than 50 %, preferably less than 20 %, more
preferably less than 10 %, even more preferably less than 5 %, further preferably less
than 2 % and most preferably less than 1 % of the other isomer(s).

When a specific regioisomeric form is indicated, this means that said form is

30  substantially free, i.e. associated with less than 50 %, preferably less than 20 %, more
preferably less than 10 %, even more preferably less than 5 %, further preferably less
than 2 % and most preferably less than 1 % of the other isomer(s).



prepresents 1 or 2; R2 is pyrrolidinyl; tetrahydrofuranyl; piperidinyl;

t et rahydr opyranyl ; norpholinyl; 10pi perazinyl; cycl oC3 7al kyl;

hexahydr owbHeti/o86@pazepi n-1 -yl; 1, 3-di hydro-2H i soi ndoP€2AP2011/050350

2, 3-di hydro- 1Hi ndol- 1-y1; 3, 4-di hydro-1(2H)-quinolinyl; 3,4-

di hydro-2(1H)-i soqui nol i nyl; 1,2-di hydrepyridinyl; indanyl;

1, 3-benzodi oxol y1; or Ar; wherein pyrrolidinyl, tetrahydrofuranyl,

pi peridinyl, tetrahydropyranyl, 15norpholinyl, piperazinyl, cycloC3_7alkyl,
hexahydro- 1H 1, 4- diazepin | -yl, 1,3- dihydro-2Hi soi ndol-2-yl,

2, 3-di hydr o- i ndol-1- 3,4-di hydro-1 I
5L - i yar o Bt TRl SRS corsuiriy e by Ham Rt Whesiagie and
1, 3- benzodi oxoohtgdionmaphrerasaisaliytagt epcthbld. Howewe, wits oftacels subbdsed wieinh arceach

i ndependent |ﬂ6n§ﬁ1‘aﬁﬁ£a@&w‘élﬁ3¢£€c£ﬁ@ok§ﬁﬁ§' RIs& ﬁﬂ&hs%t foR gxmpl%@l@ k&tion or
cycl oC3_7al k 200 _A4da

car _4al kyl oxy, C1
4al kyl oxyCi ’Ilﬁﬁﬂon Oéﬁﬂg‘?rﬁ???}&‘%ol&raﬁw% ¢ C,Qp}{oogquﬁ%sag%%q ot i onal |y
subst it uted pliatrhacomeally actopteblbat wt stehistludadeniths thakmbe bfithe acdsenir
i ndependent |y i siphenyl optionally substituted with one or nore
substituents each i ndependently sel ected fromthe group consisting of halo,

25G _4al ky!l org, ph@mamcmlfgia]da@labe adi®hfANKkd fdlitionGhltsAa Inkantioned herehmboteut ed
with one or substituents nal | s%bbstl tuted

with one or on%lgrelnr%ﬁf:r arg o I%t t% cofn rlsé thquerap‘gutlca lyéctlve%tg{l &I %cYc% el oa? |

sel ect ed fr owdition sgjt fmrps wbish ﬂ@tqomyomdefOﬁF@mylﬂa (Ix #1¢ elphénfprm. Ther azol yI

0Xx aZS' yl IIO ' Sﬂféﬁrﬁ&kﬁ/ﬁcallir Edcéﬁtgéjlé’ heid h&ﬁtﬁchi s@RQ&aEﬁ' oon&elfl[eﬁﬂ%rm 8ZSbt¥ihed I%Q@ééﬁﬂg az olyl,
pyri di ny in i dazi n erein sai -

6 tember cd HAt oA~ e bargmets tof i RFEACant: by HordobuBgp uent s each
i ndependent | igorgehie atidshuth anhyidiehalic ougs, eersideichiegc of hidadtoomit akid, - . 12c,

G _4al kyl Oxysulfﬁﬂl@-@lﬁrlc I}Boslpﬁigﬁd' Riaghd Hlyel amc@%jr %anf’caa!c{%ll( |suéPlpaTs' fo‘@zlaHf;leSUbSt i tuted
V\ﬂth one or nore aosglﬁgtltu ent

5each Wif}l (}
i ndependent 135S PHRPARUG E¥drogyacyif, !?ﬁlc > 8y 1&{,&6 st#lm?ﬂwo r@%lelwcﬂ 2a, - 14
- each Rl3auc®ii8'i.ahitaRBec icidlepelitefiniayic] saltvy @rtage nitriq meiandsal fnik,

opti onal Iy suRSLiihiECholdrde iGicO8 TR uiURS L EHARL Suggeh | ndependenty
selected fromthe roup COHSI‘?PB ?%%acé(ga o and cyclo 7al kyI and the

phar maceut i cEFPORIEK St BHTC & | £enVeRRly PR BIVEFEL her eof . 5 I n

an enbodi mendonvdried byptestenrht witlva@ndpporpriseeering thofrel basofspaunds of For mul a
[): A2L1

() The compounds of Formula (I) containing an acidic proton may also be converted into

20  their non-toxic metal or amine addition salt forms by treatment with appropriate organic
and inorganic bases. Appropriate base salt forms comprise, for example, the ammonium
salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium, potassium,
magnesium, calcium salts and the like, salts with organic bases, ¢.g. primary, secondary
and tertiary aliphatic and aromatic amines such as methylamine, ethylamine,

25  propylamine, isopropylamine, the four butylamine isomers, dimethylamine,
diethylamine, diethanolamine, dipropylamine, diisopropylamine,
di-n-butylamine, pyrrolidine, piperidine, morpholine, trimethylamine, tricthylamine,
tripropylamine, quinuclidine, pyridine, quinoline and isoquinoline; the benzathine,
N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such as, for

30  example, arginine, lysine and the like. Conversely the salt form can be converted by

treatment with acid into the free acid form.

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



AN..... -, 1-RL(1) | A1 Het A3 L2- R2 and stereoisoneric forns
thereof, wherein Het' is a heterocycle, having fornula (a-1), (a-2),
(a-3a), ovoQarge®@4R72: , 7 . 10(a-1)(a-2) R3 is C _4dachyEpr0iRe5038b, R6,
and R8 each independently are hydrogen or C _4al kyl optionally substituted
with one or nore halo substituents; R/m {is hydrogen, halo, or G _4al kyl;
15R7b and R7c each independently are hydrogen, halo, cyano, C _4al kyl oxy,
cycl oC3_7al kyl, or G _4al kyl opt ionally substituted with one or nore halo
substituents; X4 is CHor N Xi' is 0 or S; 20 A is CR9 or N, wherein R9

i s hydrogen,_hal o, or 4alut1< A3 and A4 gh" fq\l‘e end tIy are CH
or N provi bl P TR R S dpthe Restits Gacaiet PRODERD 5 0,
carbonyl, NRyotheditegi@)he form ¢fT=@mitNmixtwieeo BinantRbErs hathopd bo g@nratﬂd fom Aal kyl ;
25 R is cyclféadal fisbrdwmg Bt ﬁ&wﬁ@{e%mhu&pgrbeyaadeg MMQ%H mteﬁaqatm th, one or
nore substituents each in ﬁ{)en dent | FE Lle(é g)jm t he hlplfIIP COI’]%I Sti ng of
hal o, _cyano, TRECTAREJms@) Bleseapaudgf Tor Mgy RyHBigyFhromatoggaphy yher e n
each cycl%Clusitelaohiralnsatiohey phisst Saidiped staicbheonallpisomerie fembstay hsobs each

derived from the corresponding pure stereochemically isomeric forms of the appropriate

starting materials, provided that the reaction occurs stereospecifically. Preferably if a

specific stereoisomer is desired, said compound would be synthesized by stercospecific

methods of preparation. These methods will advantageously employ enantiomerically

10 pure starting materials.

In the framework of this application, a compound according to the invention is
inherently intended to comprise all isotopic combinations of its chemical elements. In
the framework of this application, a chemical element, in particular when mentioned in
relation to a compound according to Formula (I), comprises all isotopes and isotopic

15  mixtures of this element. For example, when hydrogen is mentioned, it is understood to

refer to 'H, *H, *H and mixtures thereof.

A compound according to the invention therefore inherently comprises a compound
with one or more isotopes of one or more element, and mixtures thereof, including a
radioactive compound, also called radiolabelled compound, wherein one or more non-

20  radioactive atoms has been replaced by one of its radioactive isotopes. By the term
"radiolabelled compound"” i8 meant any compound according to Formula (I), or a
pharmaceutically acceptable salt thereof, which contains at least one radioactive atom.
For example, a compound can be labelled with positron or with gamma emitting

2°]_atom is

radioactive isotopes. For radioligand-binding techniques, the *H-atom or the
25  the atom of choice to be replaced. For imaging, the most commonly used positron
emitting (PET) radioactive isotopes are ''C, '°F, >0 and "*N, all of which are
accelerator produced and have half-lives of 20, 100, 2 and 10 minutes (min)
respectively. Since the half-lives of these radioactive isotopes are so short, it is only
feasible to use them at institutions which have an accelerator on site for their
30  production, thus limiting their use. The most widely used of these are '°F, **™Tc, **'Tl
and '*1. The handling of these radioactive isotopes, their production, isolation and

incorporation in a molecule are known to the skilled person.

In particular, the radioactive atom is selected from the group of hydrogen, carbon,
nitrogen, sulfur, oxygen and halogen. In particular, the radioactive isotope is selected
35  from the group of 3’H C F 122I 1231, 1251, 131I, 75Br, 76Br, "Br and **Br.



i ndependently selected fromthe group consisting of halo, G _4al kyl oxy,
cyano, and C _4al kyl optionally substituted with one or nore halo

substi t uemb2P11B6er9epr esent s a direct bond; C2_6al kenedi yLT/EPasthomss) O; S;
S(=0) p; NR13a; 5NRI 3b-C _3al kanediyl; G _3al kanedi yl -NR13c; C _3al kanedi y1
optionally substituted with one or norghal o substituents; or

C _3al kanedi yl wherein two gem nal hydrogen atons may be replaced by
C2_6al kanedi yl; prepresents 1 or 2; R2 is pyrrolidinyl;

t etrahydrof uranyl; piperidinyl; tetrahydropyranyl; norpholinyl;

10pi per azi ny cycl kyl ; 3-di hydr o- 2H | soi ndo ;m“

2, 5+ di hydr o- A SHSLRS SSpepios a&a'eﬁwa? ¢4 glafiy. aﬁ.swsﬁ'lﬁmﬂg an." and

3, 4- di hydr o-"2ife] k)se imbgiaiphodlirefgtents LinRss tHe bondexd phearilyddictgdes othphasey For

1, 3-benzodi 085(9 %51%1 " QonfbundVREL & ﬂc&ﬂﬂoﬁlﬁé B thant €I @BYE, Of ur anyl

pi peri di nyl, rahydropyranyl, mor phol 1 nyl, piperazinyl, cycloC3_7al kyl,

1, 3-di hydr o- "ﬂfé—thﬁr&ldﬁﬂiﬁlbedzab()lve add @herd deid Ry the Qpekbkdaticodre ﬂvell lunderstood to

3, 4-di hy <%S§jgﬂg%hnollnyl 3, 4-di hydro-2(1H)- isoquinolinyl,

1, 2- di hydr opyri |nyI |ndanyl and 1, 3-benzodi oxol yl may be substituted with
one or nore EHQ@%&EH@R%%f%@QB B&Qﬁ@@ﬂ@%ﬂﬁ%%n&?&%%BQQaﬁBQH1the group

consi sting of C2_6al kenyl, al kyl carbonyl , oxo, halo, C _4al kyl oxy,

G _4al kyl oxylaanbebydimeAx; the@[’cde@m\éﬁﬂldwdon&mﬁs mavall doynps ulis boif Foitneth @) t h one or
nore 20hal o substituents; mherelﬂzeach Ar i ndependently is phenyl
optionally substituted mnth one Nstltuents each independently
sel ected fromthe group consisti ngf ha 0 Nt Ci Q@Ikyloxy cyano, NR-
12135 nor phol i nyl, O__4a|ky|ng§§ tituNed/with one or nore halo
substituents, and G _4al kydetoptiahal |y subshituted with one or nore 25hal o
substituents; or a 5- or 6-nenbered heteroarii—s&ected fromthe group

consi sting Q%d H&%ﬂ%hmm&ﬁhﬁ@hﬁﬂ%kmﬂﬁ%%920|y' oxazol yl, i soxazolyl,

t hi azoly i sot ladl zol yl, zol yl yridinyl, pyrimdinyl,
yr|da2|h§l %p&“%@?%ﬁ%ﬁ?t %WHaGhDd(gg @ ﬁﬁh%bred heteroaryl may be
substituted mfth one or nore substltuéh S eath |ndependently selected from

t he group consl stlng 300f Qi 4al kyl cyano, tR12c5nor phol i nyl ,
and G _4al ky| /bp i onalR? bs |tuted Wit or none hal o substituents;
each RHa, Ri II aand Rl endeff Ty \s hydrogen, N _4al kyl or

a 4a|ky|carb each ng%) b5 and R1BTt Npdepengently is hydrogen or

Ch4al kyl ; 35 ach R13a R13", and R13c independghtly is hydrogen, or
(@] 4a|ky| opt ally substj t ted with one nore s ituents each
<2 4y (PR ng of Rl

|ndependentlﬁ/3 Iected fro he group con g of o and cycl oC37al kyl ;
Cisal Y:

RY, RS, R®, and R® cach independently are hydrogen or C,salkyl optionally substituted
15 with one or more halo substituents;
R™ is hydrogen, halo, or C;alkyl;
R’ and R’ each independently are hydrogen, halo, cyano, C;4alkyloxy, cycloCsalkyl,
or Cjalkyl optionally substituted with one or more halo substituents;
X* isCHorN;
20 X® isOor S;
A" is CR’ or N; wherein R’ is hydrogen, halo, or C;_alkyloxy;
A%, A?and A each independently are CH or N;
provided that maximum two of Al, A2, A and A? are N;
L' s O, carbonyl, NR'’, NH-(C=0), or (C=0)-NH; wherein R'® is hydrogen or
25 Cialkyl;
R' s cycloCsralkyl; Caalkenyl; or Cisalkyl optionally substituted with one or more
substituents cach independently selected from the group consisting of halo, cyano,

l1lap 12a

I-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl, NR" "R, cycloCs.salkyl, and

Ciealkyloxy;



- 16 - and the pharmaceutically acceptable addition salts, and the sol vates
thereof In an enbodi nent, the present invention concerns novel conpounds of
For mul a (WP 2anchssdver eoi sormeri ¢ fornms thereof, wherei n HeCT/EP201a/050350

het erocycl e, having formula (a-1), (a-2), (a-3a), or (a-4) R4R7a 7
(a-1)(a-2) R3is G _4dalkyl; R4, R5, R613.and Rs each independently are

hydr ogen or C _4al kyI opt i onaIIy substituted with one ore nore halo
substituents; 10R7a is hydrogen, halo, or G _4alkyl; R7b and R7e each

i ndependently are hydr ogen hal o, cyano, G 4al kyl oxy, cycloC3_7al kyl, or

C _4al kyl option Wi hal I n Xa i
CH or Ny 15§(b i é’&@r%lr éE tégﬁ%igﬂ%’%eﬁugﬂﬁﬁ?(&%ﬁﬁ%aqr%%g % tgﬁge‘%f | 0, aor >
G _4al kyl oxy; A2, ind$caduitiAdel@acifram tepengentdistingog hadbi ©r4alklylopy,@yan¢ed t hat
RIEEI( gu_(r)n) t \MC))r of C'f‘l and@ 142l d@ﬂgn fﬂfsﬁtu%d vlyléh oenr?l@lr rﬂo%eo hlo ﬁ@)ﬁt@[ﬁ{}ﬂ NiR;"

cycl oC3_7al kIyI ‘6%65@“5 }r F‘ijl‘y]sﬁlagg‘ﬁyftﬂ édg(m_q h’N#lea, or nore
substituents eadR'’’ Fid@pikmbdtyﬂ |cy 3$1E:i11ed11yENRﬁ° obnstlkencgivooptionaliyssubstitngd of  hal o,
cyano, NR | aR12ay, 4 XS% I‘ﬂ%fhl e éﬁﬁ%ﬁue‘%&do& GihAedlyP¥¥ere @/roeg'efﬁln%ﬁ(:h

cycl oC3_7al kyl ma e su tute h one or re substitents each
25i ndependent | y NEEPEM IS Pande KBlagrddy S stikdicding of hal o, G _4al kyl oxy,
cyano, and Gl aldpyésemptiionpal 'y substitut ed with one or nore halo

bstituentss2 L l: 0, S;
3020y 0 NR13S: D EREASEL A SULEED: RIS R SRDTHY mofRERRAY!
G _3al kalfedi y1 operasingl: Wd%%élﬂwlt i;?’@ﬂ}’%)‘[lﬁl bf‘réhaé?m%ﬂé InafGydardti t uent s:
or two gemi nal iy ehHdogBR1; atmyc&@aﬂtlaadladyn Q4a11t@afdaqu§ew1ﬁm1my1 Sad-d

G _3al k diyl I I
or 2 iy L raRR PRl LD ARk SR e BB RS

mor phol i nyl ; pyf¥olidinyl; piperazinyl; cycl 0C3 7al kyl ;
1, 3-di hydro- 2H k&ﬁl@ieﬁ%ﬂ:roﬁdlyl?tl, tezr,aﬁydﬂd)fﬁﬁéﬁfllopl%khdlﬁiﬂOtbﬂraﬁyyll;oprranyl

TR PR R i T pre e
dihydro- 2H 1somd01 2-yl, 2,3-dihydro-1H- mdol-l-yl 3 ,4-dihydro-1(2H)-
quinolinyl, 3,4-dihydro-2(1H)-isoquinolinyl, 1,2-dihydropyridinyl, indanyl and
1,3-benzodioxolyl may be substituted with one or more substituents each
independently selected from the group consisting of C; galkenyl, cycloCs_salkyl,

20 Cialkylcarbonyl, hydroxyl, oxo, halo, C;alkyloxy, Ci4alkyloxyC, salkyl,
Ciaalkyloxycarbonyl, Ar, and C;_salkyl optionally substituted with one or more
halo substituents;

wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,

25 Cialkyloxy, cyano, NR''""R'?*, morpholinyl,

Ci4alkyloxy substituted with one or more halo substituents,

and C,; 4alkyl optionally substituted with one or more halo substituents;

or a 5- or 6-membered heteroaryl selected from the group consisting of furanyl,
thiophenyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl,

30 oxadiazolyl, pyridinyl, pyrimidinyl, pyridazinyl, and pyrazinyl,
wherein said 5- or 6-membered heteroaryl may be substituted with one or more
substituents each independently selected from the group consisting of halo,
C1ualkyloxy, cyano, NR''°R'%, morpholinyl, and C;_alkyl optionally
substituted with one or more halo substituents;

35  each R'™ R'"™ and R''® independently is hydrogen, C;_alkyl or C,_alkylcarbonyl;

each R'* R'” and R'* independently is hydrogen or C,_alkyl;



Swherein piperidinyl, norpholinyl, pyrrolidinyl, piperazinyl,

cycl oC3_7al kyl, tetrahydrofuranyl, tetrahydropyranyl,

1, 3- di hyoawo-28H/(8s@dndol - 2-yl, 2, 3- di hydro- 1H i ndol- 1- yIPCT/EP2011/050350

3, 4-di hydro-1(2H) - qui nol i nyl, 3, 4-di hydro-2(1H)- isoquinolinyl,

1, 2-di hydropyridi nyl, indanyl and 1, 3-benzodi oxol yl may be substituted with
one or nore substituents each i ndependently selected fromthe 10group

consi sting of C2_6al kenyl, C _4al kyl carbonyl, oxo, hal o, G _4al kyl oxy,

G _4al kyl oxycarbonyl, Ar, and G _zialkyl optionally substituted with one or
nore hal o subst | tyuent.s; rein each. ndependently i.s tionally
o L o et B S B R R S by Sk BB L0
t he group consi stithrpge of mhel sobstilis@is cda ikgdpexdently yaerosd ﬂdlﬁithblgmlia

mor pholinyl, G Qg&llslﬁ}{%gf%l@mgyug@g%q(ywth one or nore haI 0 substituents,
and G 4a| kyI }Etl ona ed Wit nore h ubstituents; or

sti't
a 5- or 6- %ﬂaﬁaﬁcs%&aﬁﬂwccg@u@&ﬁ@dﬂ%% ﬂﬂgth@ phiget ot ng of
pyri di nyI , pyrimdinyl, oxazolyl, furanyl, thiophenyl, pyrazol yl,
i soxazol WA , %wnaz@m}&menﬁ ﬁl@tprﬁsemonvntlortQﬂnwnmbwompou@dpéf@ﬂnwa()
pyridazinyl, and 20 pyrazinyl, where,_n sal d 5- or 6-nenbered heteroaryl
may be substl tuted with one onA1 Nuents each independent!y
sel ected fromthe group consisting|lof h Rl kyl oy, cyano, NR1lcR12c,
mor phol i nyl, and C _4al kyl pt/;\\ema'rA“y su ﬁgt uted with one or nore halo
substituents - in, each Iidetta K&hd R11' | ependently i s hydrogen,
C _4al kyl or 25C _4a| kyl car bonyl ; - each R12L ‘I—(‘Bﬁ , a,and R12'
independentIaﬁdis&rda)ysdfrﬁgeformﬁﬂﬁieoﬂadﬁéwm each R13a, R13", and R13'

i ndependent | k |y, substituted with one or
nore substi t%%n?ssahyeg% f%fr%d}é%l ge lﬁ e)r @%e@r}?k Oy(atzﬁe group consisting of
hal o and cycl oC3_7al kyl ; 30and the phar mac&uti caldy accep bI e--addi tion
salts, and the sog-a\es theg eof *An_efibodi nent he pr invention

rel ates to thoseonmpbunds® ornul a (Ié,ban st eneoi SOH’B\I‘I forms thereof,
or any subgroup tRe f as nment din any o ot her gnbodi nents,
wherein one or nor/e of the followi ngrRrestricti®¥ns pply rR8(1) Hetlis a
heterocycle, havifg formula (a-1), (a-2), or (a-3);R35(ii) R3 is Cl_4al kyl;
- 18 - (iii) R4, "R5, and R6 each independently are hydrogen or G _4al kyl
opt i onal 10y substibut ed with one (82) nor e hal o substl t uent sta-4)i v) Wai s

hydr ogen, haﬂgo iQ, 49 al kyl ; R7'' and R7 each i ndependently are
hydr ogen, ano, Ch4da | ox 4al k i onal |y ubst' tuted
with one or al%m;Rev a‘Im(SIRSL?BéWL? %‘ﬂy hy%fgf’%or Q}dﬁ%%wwu B9%al kenyl ;
or C _6al kyl opmndlmabbymewﬂ&tqwhsttﬁwbnmth one or nore substituents each
mdependentllyasng fhrag,rrbltdj 4ag(5,pup consi sting of hal o, cyano,

1- pyrrol d| nyy, , hoI i 12a, cyclo C3_7al kyl,
and C _6 ﬁv}R 1)l QPEX“!‘SEBY &8 @g%{l B%Pé@?n‘béfmﬁy Y6al kenedi y1;

car bonyl ; 0 S, cﬁ(l@@)mlkwor CNRlk3beTion8hl sbnddid dith Ghe @ahdaheldi yl - NR13c; or
G _3al kanedl yl 91955%191'8&%' y substituted with one or nore hal o substituents;
wherein p re resents 1 or 2; (vii) R is pyrrolidinyl; tetrahydrofuranyl;

pi peri di nyl ; Xt ety @APENopyr anyl ; norphol i nyl ; pi per azi nyI cyclo C3 _7al kyI ;
hexahydr o- 1HKL, 4sdioagepi n-1-y1; 1, 3-di hydro-2H

20 A" is CR’ or N; wherein R’ is hydrogen, halo, or C_salkyloxy;
A%, A’ and A each independently are CH or N;
provided that maximum two of Al, Az, A® and A? are N;
L' s O, carbonyl, NR'’, NH-(C=0), or (C=0)-NH; wherein R'® is hydrogen or
Ci4alkyl;
25 R' iscycloCsralkyl; or Cisalkyl optionally substituted with one or more substituents

cach independently selected from the group consisting of halo, cyano, NR'*R'%,
cycloCsralkyl, and C;salkyloxy;



15i soi ndol-2-y1; 2,3 -dihydro -1Hindol-1-y1; 3, 4-dihydro-1(2H)-quino
linyl; 3,4- dihydro-2(1H)-isoquinolinyl;
2- 0X0- 5- (Woizbiwsseoet hyl) 1(2H) - pyri di nyl ; i ndanyl; 1, 3-pemmpdiiasnsisgd; or
Ar; wherein pyrrolidinyl, tetrahydrofuranyl, piperidinyl,
t et rahydropyranyl, norpholinyl, piperarnyl, cyclo C3_7alkyl,
hexahydro-1H 1, 4-di azepin-1-yl, 20 1, 3-di hydro-2Hi soi ndol-2-yl,
2, 3-di hydro-1Hi ndol-1-yl, 3, 4-di hydro-1(2H)- quinolinyl,
3, 4-di hydro-2(1H)-i soqui nolinyl, indanyl and 1, 3-benzodi oxol yl may be
substituted with_one or nore substituents each independently.selected from
the group consi StFKY GEL @?i%céﬁijg ay Bﬁ%ﬁ{‘f{n’_"‘?l%\?‘?&ﬂr,moﬁ S_lk?\éﬁltﬁw E4'bonyl ,
hydroxyl, hal o, Ghddehdeptlpxgicctdd fratathkydrapycChsistaizloy hglo A5Ghkpbkylcganpcar bonyl ,
\'/A\Mz, and 0’14?2}2\)/' _ngtdlgﬁlﬁizll ti&ﬁﬂ?sﬁl%sﬂiu?é@l Ml%(&he%ﬁo%haﬁ%glﬁsﬁﬁ%&%subtsw tuents;
erein eac r independently 35 phenyl. optjonally substituted w one or
more subst i tentfPres ﬁagﬁﬁélﬁ%‘%éﬁfqﬂﬁngéyle‘&rgﬂ‘y Gy ?ﬁ—é) grﬁﬁjp’consi sting of
hal 0, G al kyl oW} -@yalkancdR C L dRiRBiy - N B0 LshlkycdiyBOtiondidy supbtened
substituted w t ;@nG. 8f mPRIN\AbQiteHRSb & USithiodi (@gnt% ¥higapt i onal 'y
substituted with one or nore Ohaloo1 su ,St]!l fuents; l)_?\gllﬂlei ea?h R ta, and Rub
i ndependent | y i SYHPSGHRIRS mey byigplacad RyrCogplkanediiil car bonyl ; (i x) each Ri2a,
and R12b i ndepengesthty 1ios2hydr ogen or Ch4al kyl ; 35(x) each Rl3a, R'b, and
R13' i ndepengent i S 4 i : : ' S i.tuged with
one or nor enlgﬁbggtl?g’tnlggglt y%ﬁ%ﬁ@%@%ﬁﬁﬁ%@%ﬁ@ l"stgﬁaeﬂélta %@yﬁ{gm}ﬁ? ﬁ%&ig%’up
consi stity of ha&insrazinyl gycloGyralkil; datidseat:isaindol-drdsehtihydoeht-indal-r el at es
to those conpounds; H4-dfheadul(2H -4yindlgl; SiediBpircQeT)Hisdhdblisyli her eof wherein
Het' is a heter I . ing. fornu -1y, (a;2), or (a-3); R3is
G _4dal kyl; in pgﬁﬁf@ﬁyré&r}g%ﬁfe?g%y? 1??56%?(&&%@%*1@&%5 R5 i s hydrogen or
C _4al kyl ; in paheicaLpyaiolinpghk tyahydsefurspylhpiperiquayl tstrfyydiopifanylor G 4al kyl ;
in part: cul ﬁ-rdhydﬁl@@ﬁﬂi@rﬂ, ph'i@fdiihlyl, CW@CJhﬁlkbMdBQQE}gr@QH@Qjﬁ(ﬁ)l |1-&y511,;2,3'-g .
particu ydr og r et bl S hy yen, Ci kyl ox) r G _4al kyl
opti onal fs; substi %&%ﬂlﬁ%ﬁj‘nﬁ&n\éﬁ%g drl’gl%f%oy%ﬁgﬂ%m%lb%ﬁ% %%}'fﬁ 3&(%@ particul ar
hydrogen, net hyl , isequiitiollingly bAwtittydroporidingk duy] a3 benzegigkalgemaobe G _4al kyl ;
:I\E parti %g | ar Eygsfuﬁg;ﬁ{ﬂte&)ﬁvitlﬁﬁhbw mor_X@liBsﬁtlll@{Tﬂs eachm_;lde&ﬁdeit@y &llected fronf¥he | SRQCRQ;
erein i s hydrogen, halo,. or XY i artjcul a erein is
TShydr ogen, {1 uor =0 Haeae T Rl ey o it u R © <
carbonyl, NR1, NH(@k@loxpeartfo@y)r.Ned CuhedkydioptidRially sublsgtdted geth coe oCmorkal Kyl ;
in partigul ar wheggl QinRitudnss; hydr ogen or met hyl ;
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
C)4alkyloxy, cyano, NR''°R'?®, morpholinyl, C,_4alkyloxy substituted with one
or more halo substituents, and C;_4alkyl optionally substituted with one or more
25 halo substituents; or a 5- or 6-membered heteroaryl selected from the group
consisting of furanyl, thiophenyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyridazinyl, and
pyrazinyl, wherein said 5- or 6-membered heteroaryl may be substituted with
one or more substituents cach independently selected from the group consisting
30 of halo, C4alkyloxy, cyano, NR''"R'*, morpholinyl, and C, salkyl optionally
substituted with one or more halo substituents;
each R''* R'" and R'' independently is hydrogen, C;alkyl or
Cialkylcarbonyl;
cach R'%, R'?, and R'* independently is hydrogen or Cy_salkyl;
35  cach R R, and R"** independently is hydrogen, or C; 4alkyl optionally substituted
with one or more substituents each independently selected from the group

consisting of halo and cycloCs ;alkyl;



20R is cycl oC37al kyl; C26al kenyl; or C _6al kyl optionally substituted with
one or nore substituents each i ndependently selected fromthe group

consi sti nyoab1iBsd9baR12a, 1-pyrrolidinyl, and G _6al kyl ®exy/EP2011pa0356 cul ar
R is cyclopropyl; 1-propen-3-yl; or C _4al kyl optionally substituted with
one or nore substituents each independant|ly selected fromthe group
25consisting of 1l-pyrrolidinyl, NRL | aRl2a, and nethoxy; L2 represents a
direct bond; 0; NR13a; or C _3al kanediyl; in particular L2 represents a
direct bond; 0; NR13a; or nethylene; R2 is pyrrolidinyl; piperidinyl;

nor phol i nyl ; piperazinyl; hexahydro-1H- 1, 4-di azepin- 1-y1;

TSP ot nya o sEh SRR R PN i kR 58 e300, i nyar o-
302(1H) -1 soqui byl . 2 s o= (trjf - i di coar Ar;
ahor 61 pyr Pl o oy s 08K iChiGHBRETE, Ik chpe e BYEL ALY o
hexahydr o- 1Hterqoisprefrig fegisibqreaf] Whaieiy be substituted with one or nore

subst i t uent sHeadw hddegerdenidgfosrllect Bi(afnom taher group consi sting of
cycl oC3_7al kykt G _4al kyl carbonyl, hydrexyl, hal o, Cl_4al kyl oxy,

Cl_4al kyl oxyCi\ 4al kyl, 35CG dal kyl oxycarbonyl;, Ar, an i_.4al kyl optionally
substituted wsh, prie g mope halo substityents; in p&@l ar wherein
pyrrolidinylN pigeri di ny\l,‘g\.‘vrmr hol i Ny, i nyl a\&

hexahydr o- 1H xdi azepi n- Ny be su ifuted with one - 20 - or nore
substituents gach independently Bel ected fromthe grsup consisting of

cycl opr o(pj),yl ,qAacetyl, hydroxyl, fluoro, isopr opﬁ oxy, nethoxynethyl,

tert-but oxyearbonyl, Ar, and C 4al kyl optié)nal |y substituted with one or
more fluoro siipStituents; SWierein each ArC@rfdependent 1§4:s phenyl

optional | y sRibsts@ubkgl;wi th one or nore substituents each independently
selected fr he,sg ShStl hoi i - 1 . xy, and
C _4al kyl ogftg} io(n’g} [ {/n%éﬂj gg?l{]@g%h&%ﬂ?%regﬁgggﬁﬁﬁroér)lé‘%ﬁ%hg% fslél?sllt}é%%ds); in
particul ar each WA oA QEIBOTEEHE SYOSHBICHReny| optional |y substituted with one
or nore Hubsk¥t ieiidsogeadhld adepensient | y sel ected from the 10group

consi sting ofm 1eQ, +f:l WOr I.ny] and
trifluoromet yﬁm gagﬁChliW%e]?dsen%%‘g@ggﬂﬁgyncﬁﬁgfﬁgfé)gﬂA%RF_I%I’ kyl carbonyl ; in
particul ar hydr @@‘é‘i’@sﬂ?]i(@b%9y4alk}’h‘ﬁ?rtﬁ9¢ﬂYo%Ub%‘EthfijlW65P%‘Pfym(?fe &deh Rl2a is
hydrogen or G _4adskiptkatsi n particul ar hydrogen or nethyl; 15Rl13a is
hydrogen; ang. t hSeC]Iqr(l)g{\Inaceuti cally acceptable addition salts, and the

n

sol vat es thereof. ah enbodi nent, the present invention relates to those
conpound® of XFoisoaS{1) and stereoi someric forns thereof wherein Het '

i's a heterocytl g ClRaNIGvHeRSiR! B hiydroddn, h4ld; ot)G, . 8kyléd, 3) ; 20R3is G _4al kyl ;
in particul aﬁz, KEtaEl&/ka ea%ﬁ iIildSepeI‘]I%igIgtglga%QbH or N;
provided that maximum two of A', A%, A% and A? are N;
L' s O, carbonyl, NR'®, NH-C=0), or (C=0)-NH; wherein R'® is hydrogen or
20 Ci4alkyl;
R' s cycloCsalkyl; or C salkyl optionally substituted with one or more substituents

each independently selected from the group consisting of halo, cyano, NR''*R'*,

cycloCs_salkyl, and C;_ealkyloxy;

wherein each cycloCs salkyl may be substituted with one or more substitents cach
25 independently selected from the group consisting of halo, C;_salkyloxy, cyano,

and C,; 4alkyl optionally substituted with one or more halo substituents;
L? represents a direct bond; C; salkenediyl; carbonyl; O; S; S(=0)p; NR':

NR"**-C, salkanediyl; Calkanediyl-NR"; or C)_salkanediyl optionally

substituted with one or more halo substituents; or two geminal hydrogen atoms
30 attached to a carbon atom in said C;_salkanediyl may optionally be replaced by

C, galkanediyl;

p  represents 1 or 2;



R5 is hydrogen or G _4alkyl; in particular hydrogen or nethyl; R6 is
hydrogen or C _4al kyl; in particular hydrogen or nethyl; R7a is hydrogen or
C _4al kylwoin1ipmsdopcul ar hydrogen or methyl; 25R7b is hpdTmpeot1/050350

C _4al kyl oxy, or G 4al kyl optionally substituted with one or nore halo
substituents, in particular hydrogen,-methyl, trifluoronethyl or methoxy;
R76 is hydrogen or G _4alkyl; in particular hydrogen or nethyl; X is CH or
N, Xb is 0; 30 Al is CR9; wherein RO is hydrogen, hal o, or Ch4al kyl oxy; in
particul ar wherein RO is hydrogen fluoro or msthoxy, A2 is CHor N A3 and
A4 are CH i.S carbony H ( C=0 0

hydr ogen or Bhads tﬁwhyd@g?'lﬁn rf‘lé’gl %f?fameﬁ?%? “}5&1 ]Pf%”&l?’NgﬁgﬁmHﬁnyﬁet hyI -
21 - Rl is cycl @@raimb'kywlo@zalﬁall k8rdihydre2 Hasoigdwl-Ryyll; 2o tlihpdrat IHsindabst i t ut ed
with one or norg. ﬁU}b@Hih &'r%”l@H?%ﬁﬁblin@ﬁ@ﬂe&lﬂﬁﬂ& bgfﬁ%dﬁghﬁﬁn;ﬁrf)ﬁn t he gr oup

consi sting of NR ro yl oXy;
particular 111 |d§1y Pﬁp‘?p?%’ 1&%%‘6‘?\‘}/1%"05@ oI\ Ch4al kyl opt i onal I y

substituted 5wi Memnmlmndmzﬂ ensplnsiniyt, pemndlglimaglipdrariehendei kikyksel ect ed from
th t l4 . L2
e group consis ﬂeﬂﬁBfgﬁnog}r %MHEQJHgQ:‘oB%EnyI“P@ F}EanecF %Bﬂldﬁ?ﬁ-gpéﬁ

represents a direct articular L2

represents a di re‘?:‘?ydé%ﬁﬁl'm@?l' lNFbl%é“dﬂHFimng?ﬁQfﬂ'élﬁ‘éhnyhﬁ 4 dihydip 26 i ny!
pi peridi nyl; nor phkajuireyihyl, paétydzdpasidinylhedatyy aidor, 3Hedzodiodd Igzapt e 101- yl;

1,3-di hydr 0-2H- | Sé?x{b?[ggt%d &/ﬂ){ é ﬁ_ Ilg? s{{'lysg{ugnt%Hf hqquéf_@d'&ft se%ct%dqilogytﬂ{:o

2( 1H) -isoquinolin |"uor onet

wherein Wrroli d|$¥9llp CO@E%@F& Qﬁ%y‘!‘ﬂ{e%ﬁp%ﬁl%} ony Pb‘érha fy4al Yé’ﬁfél
hexahydro- 1H 1, 4cd4na(gz&pydarﬂonyl Araay (healisbptionally edbstiduteld watheno br fildfee
substituents eachlg1 ng%&ﬁ ent ly selected fromthe group consisting of
cycl oC3_7al kyl 8 Near bonyl, hydroxyl, hal o, C _4al kyl oxy,

C _4al kyl oxyGi _3drwy« each:mmdkmnéwkyaq* plsnyll optippally snepticreridy pnecgsmicsnal | y
substituted with @Bﬁn@éntmaelnhaie@d&ﬂpsélbctt@tﬁmrﬁ,thd gaowohmuiga;fhwberel n

pyrrolidinyl, pip r| i aluj, Ny | Jperagin
exanycr B 1+ 11 a- el T RRCEE ™ o oRRL 6 M B R vins

substituents eac h0r| nmie dn @@ﬁtltuynts,éllné&@dk}fl ppine e supsitiuisd cotsing of mgreof

20cycl opropyl , acmaféubsthwﬁmybs JrIMé@bere@m%r@Qyﬂ RMe¥ted %hﬂﬁé(gﬁﬁ hyl,
tert- butoxycarbon

tion d th one or
nore fluoro subst‘%/qnﬁ%tmgs‘)f%m@%lr WH’}@Q&WYQPﬁZﬂ@LJ%ﬁHﬂn@Pﬁ Bﬁr\é‘}nﬁ‘i}l‘yl
optional | y subst iisexaeelyihidrolyhasotriaastyl.ghiadiazolyl, oxadiazolyl, pyridazinyl, and

20 pyrazinyl, wherein said 5- or 6-membered heteroaryl may be substituted with
one or more substituents cach independently selected from the group consisting
of halo, C_alkyloxy, cyano, NR''*R'**, morpholinyl, and C, 4alkyl optionally
substituted with one or more halo substituents;

each R'' R''" and R''® independently is hydrogen, C;alkyl or
25 Ci.alkylcarbonyl;
each R'% R'?, and R'* independently is hydrogen or Cy_4alkyl;
each R'"**, R'", and R'* independently is hydrogen, or C;_alkyl optionally substituted
with one or more substituents each independently selected from the group
consisting of halo and cycloCssalkyl;

30  and the pharmaceutically acceptable addition salts, and the solvates thereof.

An embodiment of the present invention relates to those compounds of Formula (1) and
stereoisomeric forms thereof, or any subgroup thereof as mentioned in any of the other
embodiments, wherein one or more of the following restrictions apply:
(i) Het'is a heterocycle, having formula (a-1), (a-2), or (a-3);

35 (i) R’ is Craalkyl;



substituents each independently selected fromthe group consisting of halo,
25nmor phol i nyl, G _4al kyl oxy, and C _4al kyl optionally substituted wth one
or nore habaoswuissipt uents; in particular each Ar indepemrdemprlyitiososphenyl
optionally substituted with one or nore substituents each independently
selected fromthe group consisting of-gdd oro, fluoro, norpholinyl, nethoxy,
methyl and trifluoronmethyl; 30each RL la is hydrogen or Cl 4alkyl; in

parti cul ar hydrogen, isopropyl or nethyl; each Rl2a is hydrogen or

G _4dal kyl; in parti cul ar hydrogen or mnet hyI Rfla is hydrogen; and the

har maceuti ¢ ccept abl ddition s and _th ol vates there
P embod R REREPBe BB iRrmynD iRt 88 Ot fo R Sty bt RbES o
Formula (1) andwaﬁsnlepempedmbrsubstftrmnms t hereof wherein Het' is a

het er ocycl e, qyrlgrgydfr eMa@o GRC )alk {.a- 2) or (a-3a) - 22 - R3 is C _4al kyl;
R4, R5, and ec% Béﬂent are drog or G _4dal k R7a is
Ak &

hydrogen or %Hdk%l e ﬁﬁﬂie ear8§25 og PR R Fy<elfey Xﬁy?fr ogen or
Ch4al kyl ;5 5 Xa G salcy dp[lOlN,llyXﬁbStlﬁltfﬁl,W]Al orier G haMneubstitner® | s hydr ogen,

hal o, or {‘)”‘kk%l %Xc 7Aﬁ<yl /(‘53 aﬁl%xtg%r @g&ﬁcﬁ/\ QH%BQIW&'B& tﬁ{tS&‘Gvﬁh%&r N

provi ded th maxi R19,
carbonyl or (C=OPIAM S%%F%‘?aﬁh mdgpqneeqﬁlycrrlsa@% eﬁnﬂeﬁ gr%n gayppisting ofjhalo,
G _6al kyl, or Cay#al kylrrsiidhst,iltpipetimilt4motpho iyl MR 'E@RNFZyslobsiailktyllent s; L2
represents a dr r ct HPQ ; 0 NH or Ch3al kanediyl; R2 is pyrrol i di nyl;

O

pi peridi qr; 1 nyl; i hydro-2( 1H) -|soqurnoI|753/ olgaAr wher ei n
pyrrolidi y|§v1)r51 wrrsertﬁyrhre%ﬁ?% pabsanedizls gergony sy SFEDBMNRH)
15i soqui nol i nyl Nrrrﬁycltgelkmbm raluare@ewyt-NRéﬁﬁearmrl 3amaerned1§uk;ﬁfbhetnyent s each

| ndependent | y S%ul%s%; {u‘teegl Wi ki%ne %109&{ 4P su%gtnts n%st I %%re?f égre?en S IChr 2 kyl

optional Iy subs nor e er’er n each Ar
i ndependent | §yii} % 1@mérwlrdn@rbrtPWrirOﬁlrmg:th@ma tetfehydrepyaanyy: maspleolinyl;

substituents ea@tpefaamgpemuhméylsﬁ&@ﬁ &5L1Hr DmdtReigN SUp , Temsistdmg of hal o,

581?5 I IA'?L@{ ng, i3 OB-yflal kallhycp 5! tlhom -ylsjjl Q Sd%ﬂytdllrjot F(QHWq{[qu 1ny(le 304{ more hal o

dihydro-2(1H)-isoquinolinyl; 2-oxo0-5-(trifluoromethyl)1(2H)-pyridinyl; indanyl;

1,3-benzodioxolyl; or Ar;

wherein pyrrolidinyl, tetrahydrofuranyl, piperidinyl, tetrahydropyranyl,
morpholinyl, piperazinyl, cycloCs_alkyl, hexahydro-1H-1,4-diazepin-1-yl,

20 1,3-dihydro-2H-isoindol-2-yl, 2,3-dihydro-1H-indol-1-yl, 3,4-dihydro-1(2H)-
quinolinyl, 3,4-dihydro-2(1H)-isoquinolinyl, indanyl and 1,3-benzodioxolyl
may be substituted with one or more substituents each independently selected
from the group consisting of C;_salkenyl, cycloCi_salkyl,

Ci.salkylcarbonyl, hydroxyl, halo, C;salkyloxy, C;salkyloxyC;_salkyl,

25 Ciaalkyloxycarbonyl, Ar, and C;_salkyl optionally substituted with one or more

halo substituents;

wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
Cialkyloxy, cyano, NR''""’R'?*, morpholinyl,

30 Ciualkyloxy substituted with one or more halo substituents,

and C,; salkyl optionally substituted with one or more halo substituents;
(viii) each R'", and R'"" independently is hydrogen, C;4alkyl or
Cialkylcarbonyl;
(ix) each R'*, and R'® independently is hydrogen or Cyalkyl;

35 (x)each R, R and R"** independently is hydrogen, or C;4alkyl optionally

substituted with one or more substituents each independently selected from the

group consisting of halo.



and the pharnmaceutically acceptable addition salts, and the sol vates

t her eof An enbodi nent of the present invention relates to those
conpoundswof2oHasasba (1) and stereoi soneric forns thereeCI/Erroianyosubgr oup
thereof as nmentioned in any of the other 25enbodi nents, wherein one or nore
of the following restrictions apply: -(®) Het' is a heterocycle, having
formula (a-1), (a-2), or (a-3); in particular Heti is a heterocycle, having
formula (a-1), (a-2), or (a-3a); (b) R3is C 4dalkyl; (c) R4, R5 and R6
each independently are hydrogen or C _4al kyl; 30(d)R7a is hydrogen or

Ci 4al kyl; (e)l e and R7c each independenily are hydrogen, .ar Cl 4al kyl ;

(1) XD 15’ 0 P SROOECEREE PR TR 16tk pipasamoRgd of B i EmeY | oy
(h) A2 is CHtareoifdmeaiadorAB thamebfAvhemme CH;, 35(i)Li is NW carbonyl or

(C=0) - NH, whggeid, Moéyélehﬂﬁﬁr%%ﬂmﬁé (a @Q),k&l(z}sﬁ' is G _6alkyl, or
C2_6alkyl substi.t tegaﬁmth Qne or re 2 substituents; - 23 - (k)L2
represents aldi retteaByndt PEUCWNMEWLG  3al kanediy1; (1)R2 is pyrrolidinyl:
pi peri di iyl ;Rhoigphdtdgay) : 3, 4- di hydro-2(1H) -i soqui nolinyl; or Ar; wherein
pyrrolidinylgs pi el ; 20] ] - dighydr o- 2( 1H) -
5isoquino|i&{§,%ﬂ§§& gggt §%&?§Pg%h€%%ﬁhgﬁgg%?§ﬁ%# 'substituents each

i ndependent | § séi oEfagan pF ometkpb iypastiqya drdiogen Hgndtylar and G _4al kyl
optional | y sRBsts liydieen oi €hiathkgk ipartidile hpdogersatsdthyluent s; wherei n each Ar

i ndependent | ywi pLi | Y S ' | Lar
substituentsdgagﬂggﬁg%héﬁﬂékgpg%ggFé%@i%bQ#%gg%%%&gwgggﬁggﬁg?gg?ﬁg of hal o,
Ccl_ 104al%kyl oxy,halarfiﬂbsefu_eﬂfté,l ippprtigyes yidergey. aeibds riflpgrametiivt ¢ refi*dF nore hal o
sub stituents’ Aidheen enbedikys i paficdldieypogsestimdtianent i on rel ates to those
conpounds OfXFOEQEhgr&l) and stereoi soneric fornms thereof, or any subgroup

thereof as mgntioned in any of the other enbodinents, wherein one or nore

of the foll oW népPestrictions apply: 15(a)Het' is a heterocycle, having
formula (a-1)) (@) whetcil®-i38)drogdd) hdf3 or &, Eityody; in(fticRhr whereRIRE iR6 each
independggtly aﬁ§¢hégfﬁﬁ§n oreﬁpg‘yl; (d) Rra is hy rogen or nethyl; (e)
R7b and e each”iM epe dgﬁny are hydr ogen, or nethyl;
A’ isCHorN;
A’ and A” are CH;
L' s carbonyl, NR', NH-(C=0) or (C=0)-NH; wherein R' is hydrogen or C;alkyl;
in particular wherein R'° is hydrogen or methyl;
20 R' iscycloCsyalkyl; Cyealkenyl; or Cyalkyl optionally substituted with one or more
substituents cach independently selected from the group consisting of NR'*R'?,
I-pyrrolidinyl, and C;salkyloxy;
in particular R' is cyclopropyl; 1-propen-3-yl; or Calkyl optionally substituted
with one or more substituents each independently selected from the group
25 consisting of 1-pyrrolidinyl, NR'"*R'**, and methoxy;
L? represents a direct bond; O; NR"*; or Cysalkanediyl; in particular L? represents a
direct bond; O; NR"*; or methylene;
R’ is pyrrolidinyl; piperidinyl; morpholinyl; piperazinyl; hexahydro-1H-1,4-diazepin-
1-yl; 1,3-dihydro-2H-isoindol-2-yl; 2,3-dihydro-1H-indol-1-yl; 3,4-dihydro-
30 2(1H)-isoquinolinyl; 2-oxo0-5-(trifluoromethyl)-1(2H)-pyridinyl; or Ar;
wherein pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, and hexahydro-1H-
1,4-diazepin-1-yl, may be substituted with one or more substituents each
independently selected from the group consisting of cycloCs yalkyl,
Ciaalkylcarbonyl, hydroxyl, halo, C;salkyloxy, C,4alkyloxyC, salkyl,
35 Ci4alkyloxycarbonyl, Ar, and C;_salkyl optionally substituted with one or more
halo substituents; in particular wherein pyrrolidinyl, piperidinyl, morpholinyl,
piperazinyl and hexahydro-1H-1,4-diazepin-1-yl, may be substituted with one



20(f)Xb is 0; (g) Al is CR9; wherein RO is hydrogen, fluoro, or nethoxy;
(h) A2 is CHor N, and A3 and A4 are CH, (i) LI is NW carbonyl or

( C=0) - NH;wotrergissoR16 i s hydrogen or methyl; (.OR is CCAairkyl/ 080350

2-am noethyl; in particular Rl is nethyl, ethyl, isopropyl, or 2-

25am noet hyl; (k)L2 represents a directobond; 0; NH or G _3al kanedi yl,;
(HR2 is pyrrolidinyl; piperidinyl; norpholinyl;

3, 4-di hydro-2(1H)-i soqui nolinyl; or Ar; wherein pyrrolidinyl, piperidinyl,
nor phol i nyl , and 3, 4-di hydr o- 2(1H) 30i soqui nol i nyl, may be substituted

Wi th one or nore substituents ea dently sel ected fromthe gr oup
Consi ot g of Ar SHE HECNGTCTpE DTy BTBCEIE 6N GATARS HOBRETBIIMBT s f | uor o
substituents; whesyelopropak heetyl, ivddepk fiderot isgpropylgtye mgthopyphétoylal | y

substituted with Qne,Rk és%%ym@%mgnm ofAGHIY a%m&q%ihlaﬁe%@hﬁpet ed from
the group conmstgawgoof chl or 0, 35nethoxy, and mnethyl optionally

substituted with SHOSHES:f | yoro sub stituents. - 24 - An enbodi nent of
t he present i nveubiconcacke Aaimespdnderttlyasgheapimpoiomdly sobstikosdmuitiaord or namel

stereoi someri ¢ f Of ke &0 indGfon Ay SUBGEPHEN URSHE cofiSifBrchaged 1 any
of the other enbodi nents i'n ond or hore o ng restrictions
appl y: (i) HetMpP@ %élwétceﬁ%by@fxe andgusafiy! prSioRMasupsitatyd with pBe @z) ;i n
particul ar (a-1) ticihnloRBbstBuctis; dhalaktichlar ¢deh pariddepsdaitlynie plgnly! offtional)y R4 1 s

hyd R7 t I

R7C 1S met ﬁ'yY) oy 0Py Beht @55“‘“%“%9‘%%88 KB p gl ecteq B PREL 4 B
parti cul dt i s %melsuwh op3 flapng. lﬂﬂfpﬁ?]éw@lmeﬂ(lq}iyl yethyl 40d NH, (viii) R
i s Chéal kyl ; | n ptalﬂhb@uieﬁﬂyl Ch4al kyI nor e | n partl cuI ar isopropyl; (ix) L2

represents a?] g u ted with
one or rmore h]y8ro % alk;yﬁ LG e Bﬂk@/ Gl ony 1n p cu T ﬁycirgge% &gpm]gy"l'
methy or rnethylcarbonyl
each R'** is hydrogen or Cy_alkyl; in particular hydrogen or methyl;
15 R"™is hydrogen;

and the pharmaceutically acceptable addition salts, and the solvates thereof.

In an embodiment, the present invention relates to those compounds of Formula (T) and
stereoisomeric forms thereof wherein
Het' isa heterocycle, having formula (a-1), (a-2), or (a-3);
20 R’ is Ciaalkyl; in particular methyl;
R* is hydrogen;
R’ is hydrogen or C)alkyl; in particular hydrogen or methyl;
R® is hydrogen or C,4alkyl; in particular hydrogen or methyl;
R™ is hydrogen or C;alkyl; in particular hydrogen or methyl;
25 R™ ishydrogen, Cialkyloxy, or C;alkyl optionally substituted with one or more
halo substituents, in particular hydrogen, methyl, trifluoromethyl or methoxy;
R’ is hydrogen or C;alkyl; in particular hydrogen or methyl;
X* isCHorN;
X" isO;
30 A" is CR’; wherein R’ is hydrogen, halo, or Ci_alkyloxy; in particular wherein R is
hydrogen, fluoro or methoxy;
A’ isCHorN;
A* and A* are CH;
L' s carbonyl, NR', NH-(C=0) or (C=0)-NH; wherein R" is hydrogen or C;alkyl;

35 in particular wherein R' is hydrogen or methyl;



15 wherein Cl_4alkyl is optionally substituted with one or nore halo
substituents; in particular R2 is piperidinyl substituted with one

trifl uorowethylosswpety; nore in particular R2 is 1-piperCuinrgé11osi3seit ut ed
with one trifluoronmethyl noiety; even nore in particular R2 is

1-pi peridinyl substituted with one trifluoronethyl noiety in the neta
position. 20 An enbodi nent of the present invention relates to those
conpounds of Fornmula (1) and stereoisoneric forns thereof, or any subgroup
thereof as nentioned in any of the other enbodi nents, wherein Het' is a
het er ocycl e, _havi ng, for nul -1) or (a-3); In particul 1) or (a-3a).
A ermbont ek of* SHieCor bbb T o et gpldhl bﬁa@&ﬁ%mﬁﬁa@%

Formul a (1) ands@sstuente cickondepersichity seiected éoeuthe gmup amslssug)gﬂ@& ‘R'Hler eof as
mentioned in any @,{Tohgggylogm SiPR.ment s, wher ein Het' is a heterocycle,
havi ng fornul a part (a-3a) i ment of the present

i nvention rel at é‘épat C“tl‘ﬁ&és ‘by(‘il‘?ﬁ 'LJ% paqpep—(}rﬁu@r (41“52% Ho‘éatll%rslél&fl%%erl c
forms thereof, ovithanyosmbgrsobyititchsreedf independently svdetkd fronathy gafupt he ot her
enbodi nent s, g%r'?s'lsﬂ?é"@h &1?01 IMtl\ﬁ{m}%y;@ﬁdn{%ﬁl\()lx g formula (a-2) or (a-3);

in particular, 3 ment of the present invention
relates to tﬁqoséepéﬁﬁ%aﬁa%cta?n 6}% a 9 sﬁhﬁleewbﬂ%mr%%@éh ECSEHE 2t her eof |
or any subgroupdtrlsmroem G NRIEndrimaederdicn any of the other enbodi ments,

wherein Het’ ﬂ%ﬁﬁilgﬁlglcé er?dméaa%b%olq é[ﬂ;ée?az(r%] ]h)eﬁahéra:rosz qr4 cil%eg’l)a

An enbodi rrent of1 tron oun

Fornula {9) and!33sh %ﬁ%ﬂ@o@%@@d‘?]&’ﬁ%zﬁrﬁé}?}@& 1Hd?d0é'ﬂyyl,s3lz‘b§%@lf}9 t her eof as
ment i oned i n ang(ief)-itdy@inotilgs 2-oxo-2ptriflueishRehyyelnt &)-pyMiaty@ion Adet ' is a
heterocycl e, "hayin 1 f OI‘ 1d1t%§1( %{pll)lc%lﬁél mm)cohoﬂnaf u?&;%)eraz}my?z%nél h?xaﬁS(c\rEquOdl ment  of

the present i nverlljte
st ereoi soneric fobh f*néilatzﬁélﬁ dof m%’rbeéhbst%lﬁ%b\’v@m@n@tqifém%wubé‘fstu%mﬁc ned in any

<()f a ;le ot hg; 5eﬂb1ﬁdéﬁ”e’ﬂc[bhﬂy se\betifelfcleﬂrcﬂm%tﬁtﬁgléoup&of:lslitﬁigesft.:)ﬁcycfmE;aukglavlA ng L ornul a
a- or ticu not her

enbodi rrelralst of the g ﬁrtbog %Yrqfoxgg%?l& lt“ah(yog(y’t(ﬁd%]gy%%’?%d K¥s of Fornmul a
(1) or any subgro@p«akkﬁé)ﬁmfbfasl Aerenil 6nedkyl apagmplly fubstiated tidyone phwdienent s

wherein R9 is hydmaqtgﬁmstaﬁe& In geidt¥dr Qv nédein Ibﬁroﬂléﬁlgrl %taﬁdmﬁﬂ méphbNdy® Xy. 10

Anot her enbodi nent. of . vent.i on t ounds of
formin (o0 Mersindiiy SubheRE et REE et bl i SR R
enbodi nents, wher@imprasulisat@sits cavh imfepgiidentAxcleARd finch thzlgnosp ottlysting ¢1fan CH.

Anot her gyrbodi mentycR mtpprea&rfﬁsw@yaisox NvigHol faabrsﬁl@zyeﬁle{hexwﬁﬁ conpounds  of
formula (1) or an i’Ub o i.n.an t he ot her

nti org d
enbodi ment's, wher &Y Hé?a 6%ﬂ<"§d°pﬂ9@ Y pabstity d/mhloglemrmﬁfeef erably
wher ei n exactly oﬂm)ra))ﬁubémmem A3 and A4 is N Another enbodi nent of the

present inventi Qiefesl &Eﬁ%rﬁrﬂeééﬁ@éﬁlyQQﬁ%(ﬂyl 09J11 fsQlBs@Mit@d i) 0¥ or@i¥e SUbGr oup
t hereof as nenti ong in an od |msnts wher el PQB and A4 are

O Another  entbUEREIS GFb tﬂﬂ@%&%@@ﬁ? Gt BT P W ppEE g
conpoundss of f or nub@h¢linyl, ZQ sdkylexyy aﬁdJﬁgJab@poﬁtimaalgos‘ubaﬁuta@mthonl:eak in any of
the other embodi nggt, 1o%€&ﬁleﬂts”ﬁ>ﬂaﬂ}éﬂia9&%h%r eﬂ%@mgﬁg’ﬁ c?ﬁlohzﬁl s of

Anot her enbodi ment ?a esent ‘Tnvention re

Formula (1) or an$ %tﬁbt@@ m}g ORHRTTEYIE SelstifneRfp F%ﬂhé%fiepﬁldﬁ S&le%eﬁém&%r
enbodi ment s wher egroupytmkistingds fieitlord, Sludropyd fphb kirdil, nyéthoxm pethiyidindy| i s

1- pi peridinyl, andqmor ﬁ'g nyl is 4- 25 norpholinyl. Another enbodi nent of
the present invention re es to those conpounds of Formula (1) or any
subsgroul) t meeleBf " dyieaen Grfedalknl: Briprtsular hedrpgcnelsorspmd 87 meHYS wher ei n R4,
R5, R6, and ieh REABMylRaparTignkyly indfatidile hpgegenk nisthytal Kyl . An

enbodi nment O[%ISI hg RLgsent invention relates to those conpounds of Formul a
(1) and 30 s ereoyso%rer‘lc forns thereof, or any subgroup thereof as

ment i oned i nengdrile Iéﬁrm%éut@memém@@lawmrssaltmg@pﬁolmes eigolor a coval ent
bond; in particular 0. An enbodinent of the 1ﬁgesent mveﬁal on r | ates to
Chose compouids CBPOHBIERyIhS Py dparaarriatse Suber ompaimis of Ferult (D 8K any
subgr oup33 hettecdiscagrivdnmisshechbfiwheainy of the other - 26 - embodi nment s,
wherein L2 i5.C% 6gd i 3 al kanedi y1,;

C _3alkanedi yelt NR13é&§§Ir%g H&n%%ognﬁg%j%f gt?t]%s('?l '%?%d with one or nore halo
substituents.



An enbodi nent of the present invention relates to those conpounds of
Formula (1) and stereoisoneric fornms thereof, or any subgroup thereof as
ment i onedwoOnroamge®d t he ot her 5 enbodi ments, wherein L2PCI/ERP2am/080360Vval ent
bond, in particular 0; and R2 is Ar, or piperidinyl substituted with one
trifluoronmethyl group; in particular R2is Ar, or 1-piperidinyl substituted
with one trifluoronethyl group; nore in particular R2 is Ar. 10 An

enbodi ment of the present invention relates to those conmpounds of Fornul a
(I') and stereoisoneric fornms thereof, or any subgroup thereof as nentioned
in any of th]]% othﬁ?r @ngodi ments, wherein R2 is not linked with, if
appl i cabl e, Tts'hrt‘f6gen atom or one of its nitrogen atoms to L2 in case L2
repr esent SNRR3R,, afd R&¢al)indePendontlyCire Bpdrkgmend iCykaltyR13c; in parti cul ar

wherei n R2 ignnody ik W tdliyri T applicable, its nitrogen atomor one of

its 15nitrogen atons to 2711 case L2 repr sent sNR13a or
Cl_3al kanedi 1?T\T£Q§3€?ChAH&e@ﬁ‘Efi?BﬂWﬁt ygﬁog‘fnn (gf‘*élg%lnt invention relates to

t hose corfpouxitsisofHBoNoul a (1) and stereoi soneric forns thereof, or any
subgroup thegeof s nentioned in any of the other enbodi nents, wherein L2
does not represent’ S, S(=0),. 0, NRL3a or G _3al kanedi yl NR13e in case R2 is
linked to L2wi thCR: Mbeeddens Bydngen oo Ci-@lifyaYaher ei n L2 does not

20r epresent ARB3andA’ Gich Jalckaidettlyydre 8RIBN;i n case R2 is linked to L2 with a

ni trogen atom Ay 5@1?%1{{&9 ofr Khezpgesant a'TréWIe”ti on relates to those
¢ ! .

conpounds_of" Fornmul a and steréol sonmeric torirs thereof, or any subgroup
thereof Hs nlent ionRd: GarPoamlordE=Pd Hs theicindib édivienses or helkslin pyrrol i di nyl
is 1- pKr Ir ol i®li nyd ¢, pikpebi Tji_fmklyl substitntal Fl&thioidé Bx}lmoreﬂmﬁgbdéitmﬂs; i sf )
4- or phol i nyl2, piperazi i.s d-Phperazi nyl . 25 An enbodi nent of the
present i nveﬁti ge erSg?[%fg%eﬁtgg_%%ggg@gg%bﬁﬁﬁge@’ Formula (1) and
st er eoi sonerRc fanmelidingl pperidiayl; maphelibydriotigihy ¢reré H)-sequmobinylopiedt:i n any
of the other emiedicERi®lidithEpREfdihyl, MEDhEHSNtaad 3,4dikREs-200Nd;
Cz_cal kenedi y1; carbonylyy O & SONRNRLD: Q. e kanediyl
G _3al kaffedi y1 optBHSITY" Dihat O RET WP o Remar SHHEAS 18 S ubst i t uent s:
or Ci _3al kanedi y lindgnendsntly sehertagelnam dic ggureogeningod s ard§y okyBantiopilaced by
C2_6al kanedi yl . Appsiedividhe &f méBBabsE&eRlensNvention relates to those
conpounds of Fornula (1) ,and sterepi.soneric forns therepf, or any subgroup
t hereof as ment iwgﬁrgal 6I(aﬁl)l éﬁw%@e“gﬁggd? ﬁ?PYIeWBmIWéH?S??M%‘@Wb?% qf?}/or“épr esent s
a direct bond; Cubstitkersedrlyhdepsaddnoinyélectad fr@n tig(gr@)p conRtBig-oChalgal kanedi y1;
G _3al kapedi y1 opt| angloky SHlstditHbetomMi} hitRAGRWiIIRIE oBRoRHaR
substituents; or s% 3al kanedi yl wherein two gem nal hydrogen atonms nay be -
27 - replaced by fé‘éﬁf%nedi yl, and wherein wherein pyrrolidinyl is
1- pyrrol i di nad thgpheendcdutoplly aeritalge pahtiiah salg$, andvibe pblodtenthbreos 4- nor phol i nyl
pi perazinyl is 1-piperazinyl. “An enbodi nent of the present invention
rel ates to thosBbebmpE Oh s PETCtdMentian elajes hithosy @pweis wEFoeuad handt her eof |
% any subg_rswgoiﬁdm@ﬁe%masfhmﬁdr&n%@htigfbu@myer@j‘faﬁ hent@inbe in aﬁly@mbgiutmnt s,

erein [ " onyl., = or. (C=0)--NH; erein is
G el kyT> AT Do R M ke AT Nl ing kBN pMET P" Foce
conpounds of(aFor Mt as g hytermayrls hayiagfosoriers-d). (@R her (ahbr @eprticler Hefy issubgr oup
thereof as MRArbQBROhdvihgdB¥l (ot NE(aTHNBNa-8bodi ments, wherein R2 is Ar; in
particul ar )i S lﬁqeﬁgalglkopti onally substituted with 10one or nore

each 1 pe

substi t ut ent ) erident |y sel ected fromhalo or trifluoronethyl;
more in partictul & RandR saenipiensodestly prstherdrogin or Grelkglubst i t uent sel ect ed

from halg or(gyri fﬂ7ugrh?3g%gaygr;clgglg§1§r ably R2 is phenyl substituted with one
chl oro atom st .pre abl y i S phenyl . substituted with one chloro atom
ina ortho p(Sg?t it%bn‘fmdﬁﬂef‘flhé Bendey tar%}qurﬂ%enp?re(él ﬁ‘g%r nvention relates to

t hose conpouiids of iF0¢nula (1) and 15stereoi soneric forns thereof, or any
subgroup thegeof asg FRNLIRREAR! 3 198%eQf hiibSor@ Dakyieapodi ments, wherein L2
is a direct bond gr. g i&jpa{gjg{;’ﬁu aC i rect bond; "and R2 is phenyl or

pi peri di nyl , Mot K &% e ;2 %> oHe“Substituent in the ortho or meta
posi ti oS sai) subss NRUenurbdngl erg Cs0)-28; edhefeiohl’ titteydgreonpr €onbiyst i ng of hal o
and (G)  R'is Crealkyl, or C;ealkyl substituted with one or more NH, substituents;



20trifluoromethyl; in particular R2 is phenyl or piperidinyl, wherein
phenyl and piperidinyl are substituted with one trifluoronmethyl noiety in

t he ort howoromnmisendposi ti on. An enbodi nent of the presentCiimpeortiososse el at es
to those conpounds of Formula (1) and stereoisoneric forns thereof, or any
subgroup thereof as nmentioned in any 0f31he other 25enbodi nents, wherein
each Ar independently is phenyl optionally substituted with one or nore
substituents each i ndependently selected fromthe group consisting of halo,
G _4al kyl oxy, cyano, NRL [bR12b, norpholinyl, G _4alkyloxy substituted with
one or nore | o substituents, . a 4al nal ly substituted with
one or nnre(%glolsﬁﬁ”§?W?ﬁgﬂ?§bo%g g%ﬁﬂ%ﬁ?h the present invention
relates to t@bseIéommuuﬁd&ybbﬁﬁd&nﬂlamﬁﬂmhmﬁdS%@@w@mﬁﬂbﬁbmeHMﬂmnsothereof,
or any subgroup g@ereof as nentioned in any of the other enbodinents,

wherein Rl is G _6al ref r abl 4al k r y i sopropyl .
Anot her enbodi nmerthe EFF‘YPW 9Py Qﬁle“%/lﬁg?]'e Yl%ﬂlagl‘fji éyC{r (iﬁi)corrpounds of
Formula (3) isoquanyingluingy beifubtiitetcd ofithasc m—:-mbne(mlﬁsdltuentsamh of the other
embodi ments wher ej,g

pyrrolidinyl; tet r ﬂ}eg ﬁg%%né;/ dgl?f)%fg%h{p c%fd&ﬁg%?f&k hﬁéci R&P{y rtlcc)’gillp’anyl
nor phol i nyl ;  pi petvagit WWWKE)?B? Qjcea0re Bl ppbstiReRtSyi hydr 0- 2H- i soi ndol- 2- yl :

2, 3-di hyldro I1I—I-| rvdmﬂmﬂeaﬁllAr?mdépdmbmwrl@pﬂz(ngzl-bptfqmlndubmyﬁted %nHoﬁh dnyrasre- 2( 1H) -
1 A
i soqui nol i ny Qb %ﬂtﬁ‘éﬁ%r %%&8 Qé(énﬂ {\Q&Wﬁ%@}hfgn&ﬁg%ﬁg tﬂfg 31 er A,

wherein rroli d| n tetr ur a ropyr anyI
norphol i WY1, 5 pﬁlaﬁ‘ék’éﬁﬂ g C 4%1936IOB@}13§&PWWW@ "Gmdlnﬁ)?ﬁlﬁ’@fei}qlq soi ndol-2-yl ,
2, 3-di hydro- 1H i n@egitdenyd., 3, 4-di hydro-1(2H) - qui nol i nyl ,

3, 4-di hydr o- 2( 1H) - i soqui noI i nyl, 1,2-di hydropyridinyl, i ndanyl and

1, 3- benzodi okwitlhct cmbgdibnentsafitis: iresgnigavastiphreime to thospeanmubdstdfFaemtls (kach

l ndependent | 3 SRE@ELR[rE FRM ¥H%‘E“eoﬂ ro?'ehﬁ)y SOPRLS ¥Heﬂ£f %fm&gmﬁéi 1!6%93)’ bt the
C _4al kyl carh car bon

G ~aal Kyl * TOUT FBhaI Ty ey BheTIE Rl AR RO Bh oS SRkt 1§ uent s

wher ei n” Bach(apr iHedeipe hetervtcyofe, ihavipdh émmblagptl), 61a), by(astalysti t ut ed with one or
nmore subst i t%ynt swqgﬁlgthg,lndependent |y selected fromthe group consisting of
hal o, Cl_4al kyl oxy, _¢yanhq, NR1 | bR12 hol i nyl, and G _4al kyl

optional Ty s St iR uR oty OHC%WQGPGP‘}WQY@% st dnstidant s. 15 Anot her
ermbodi nent of) t hek’pisdgémoper srnsaityilon rel ates to those conpounds of Fornul a
(1) or any subgrqup n {he ot her enbodi ments
wherein the (ﬂf‘lp it aﬁgﬂgzgﬁhll%t&?%ﬁ@%f%}ggydr é{r&gt rroI i di nyl;

t et r ahy dtbf u@anyl lf) peridinyl; tetrahydropyr anyl mor phol i nyI

pi per azi nyl ; (g;tycIA'.i iCBR?; felekayl R’ ikh&dldig&yﬂnﬁrﬂZMIham@dol- 2-y1;

2, 3-di hyd Nghe h 1(2 i nolinyl
3, 4- d: hzdig éﬁm_ﬁ%gg&lf%}dlﬁ@ﬁ? %(PA éégtﬁfydgolrj) I‘qu: 2§| | n?/ndanyl or
r

1, 3- benzodi d¥ol y1 ivh e@aﬁbq@yflqrdprmﬁlﬁ whegsty BhydpgFagen aymethik per i di nyl |

t et rahydr opyganyIr' 1§TOf Al oryhminpétp@l MZdartichilar Rﬂ’@rﬁkﬁ%bkﬁiﬁyibopropyl or 2-

1, 3-di hy. 02H-|s 11.2-yl, 2,3-di hydro-1Hindol-1-yl,

3, 4- di hydr o- 1(2H) qU| ngill nyl, 3, 4-dihydro-2(1H)-isoqui nol i nyl ,

1, 2-di hydr op§ i dilAyenrospss adinsy bords @; Nyfgﬂbgnza(ﬂ@il@kﬂl;yl may be substituted
with one or gpre I&zl-ibg}rtdh'dﬁl@t . pirRAGRy L Adamensens tvilselerl Blisb§amlhe ogr oup
consi sting of C2 6 enyl, G _4al kyl carbonyl, oxo, halo, G _4al kyl oxy,

C _4al kyl oxycar bonyl Ar, and Cl_4al k]y optl‘onal |y substi tut ted with one or
nmore hal o substi tvzl@rﬂnspyrrqw\ldml virstifliayl, oprdalikdrapd 3,43lihdpR¢1Dar bonyl, hal o,

G _4al kyjpxy, G ukﬁb'hﬁﬁl}’ﬁl@fr J@@ﬁl)blstaltu@ﬂ W@h_oﬁ@-bkﬁﬁbre%%sitlﬁi%ﬁﬂs |e¥1(ch305UbSt ituted
W th one or nore stlt res i nvention

e o mose BlbrSadiE e ein e e B TER of 8 i BT SR RBIY Y hor eot
or any subgroup tdvbsteatd wgh venei neredlupre sabsyitushtst he ot her enbodi nent s,

wher ei n RI 'vﬁleﬁ‘)ﬁ?éé@%Zﬂeﬁéﬂdem%gﬁén@%}ﬂonalgfsu@tmﬁ@d K3th oRPS rﬁ’&@l ly

substituted with o
Bstltuents each independently selected from the group consisting of chloro,
35 methoxy, and methyl optionally substituted with one or more fluoro
substituents.



35substituents each independently selected fromthe group consisting of
hal o, cyano, - 29 - 1-pyrrolidinyl, 1-piperidinyl, 4-norpholinyl, NR'
aRl12a, cywbael/8aiokyl, and C _6al kyl oxy; wherein each cycr@mB30iiakisgé nay be
substituted with one or nore substitents each independently selected from

t he group consisting of halo, Cl_4al kytoxy, cyano, 5and Cl al kyl optionally
substituted with one or nore hal o substituents; L2 represents a direct

bond; C2_6al kenedi yl; carbonyl; 0; S; S(=0)p; NRL13a; NR 3b-C _3al kanedi yl,
C _3al kanedi yl -NR13c; G 3a|kanediy1 optionally substituted with one or
nore hal o supsti nts; a 3alkaned| rein two nal h drogen
s mmy bt BBt sy tesresaitansaur e ot SupRi Pt bt il
pyrrolidinyl sterecemna%hrydcpmfsuhfa{mﬂ qr apy pebgiadiprifdreofg tiestimndd oyany aifi fhe;other

mor phol i nyl ; erl%oﬁln%n?sz 'W'Hé’ljem cn¥ %% QIOI(E?{)f-ﬂYGBfB ﬂcw/mg restrlctlons app
hexahydr o- 1H- in-|

Hi soi ndo y1,;
2, 3-di hydr o-* mﬁqtﬁ%@ Stqrogyele, égvzin%ﬁl H%‘Pg‘"‘ %ﬂ@& 3%} Cﬁg“f%%
3, 4- dlhydio(QQRFM(LsdEﬂLmmhﬂnyhrn@%gko 5-(trifluoronethyl)-1(2H)-pyridinyl;
15i ndanyl ; %}i olyl or Ar; wherein pyrrolidinyl,
u

tetrahydrof plperldlnyl etra dr opyr anyl , gnrphollnyl
pi per azi nyl , (“@J%I dds” g hygipgen; ﬁexléﬁy leyl:pipartigulag BZ ssyngibyls y i
1, 3- dlhydro(2MKF$Oindol 2-yl, 2,3-dihydro-1Hindol-1-yl, 3,4- dlhydro-l(ZFD-

qui nol i nyl, "\;71)4A1 égd{;vﬂer%ﬁl:ﬁgl)lst 491%&10&@ lh%stl laplgﬁlg}/l{e 1%89 1, 3- benzodi oxol y1

20may be sub t|t re’su tuents eac |ndependently
selected(}ron1tﬁb Arodph @onSHst i ng of C2_6al kenyl, cycloC3 7al kyl ,
G 4al kyl car benyl! ishr oxyl , hal o, C _4al kyl oxy, O 4a|ky|oxyC 4a|ky|

C _4al kyl oxy V%P%$QM5 a@g éhwuaf égmﬁﬂﬁggfﬁg (%epyfuted wi th one or

nore hal o su uent wherei n S phenyl
optionally d@ﬁé{ﬂﬂmweﬁshﬁﬂﬁﬁbﬁeior nmor e substltuents each i ndependent |y

sel ected f roqm Rhe pﬂfeﬁﬂﬂyﬁ@ﬁ%ﬁzﬁtyl sogsnaftedw@itloon@rmb kylay sutsiri@g@s NR | b-
12135 no §oho one

substitubhts, antee gy bRty PSSP e G T et o
substituents; 3@ﬁ@ﬂwdw%@pmpﬂ@nﬂenbemé@dWEhemﬁaﬂwMO@emebme@BTH@ﬁnnhe group

tcﬁ-nS' sltl Ing pf Iﬁﬁﬁeﬁﬂlhr th@nwbﬁlambl sluByt&@té@lNé'th on@meioﬂethyn ﬁe&%z R 4 vl
iazolyl, isothiazo i.azo adi n rimdiny
L szolyl s TS0t azel i hikes! ol snaeh smolily LSRG BYCm ot )
substituted mﬁtMWMMmdwmmmme substituents each independently selected from
the grou conS|st|ng of hal o, 35C _4al kyl oxy, cyano, NRl1lcRl2c,

nor phol i bagimgn{of {he PEgsEt SHATIIQN r§é5‘§ {9 thascer@map Kl o Borgpuladt andh a1 o
substituentsmmeomdﬂ%ncﬁﬁﬂmuhﬁﬁﬁaﬁhﬁﬁmﬂgﬂhmmhx&hespeeﬁﬁedunmwemﬂmmmmfelates

to those conpounds.of EALMINA {LhollocalY RURGTINRI NS 5oL 5, HRALhgned i n

any of the ment s erein ‘represents
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N-[ 3- net hoxy- 4- (4- et hyl - 1H- i m dazol- 1-yl ) phenyl ] - 1- et hyl - 543-

ri

(trifluoromethyl)-1-piperidinyl]-1H1,2,4-triazol-3-anm ne,



In an enbodi ment the conmpound of Fornula (I) is selected fromthe group
conpri si ng:

55- ( 2- chiwoaphiensenwy) - N- [ 3- met hoxy- 4- (4- et hy1l- 1H i m dazetT/EPgdiipbeay| ] - 1- (1
- methylethyl)-1H1, 2,4-triazol - 3-am ne,

N-[ 3- nmet hoxy- 4- (2- met hy1- 4- pyri di nyl ) pfeenyl1] - 1- (1- et hyl et hyl ) - 543-
(trifluoronethyl)-1-piperidinyl]-1H1,2,4-triazol-3-amne .2.2HCL .2 . 7H20,
5- (2-chl or ophenoxy) - NA3- et hoxy- 4- ( 2- met hy1- 4- pyri di nyl ) pheny1] - 1- ( 1-

10net hyl et hyl )-1H1, 2, 4-tri azol - 3-am ne HCl .2.7H20, N [3-netho

x43rret11H—12 trlzol - ) ethyl)-5- [3-
(5 T i b AR A R RS AT St 55

N- [ 3- met hoxyyl42,3 Zihyéltohgli—llﬁObi'M dtéhg'lhycbhéﬁ%li)}quino(llmylné,ﬂmjh}étdagtﬂlﬁ9542-
(trifluor 0”%&1;)(1&&0%@“%)&1 Hﬂ' %rrl@lnﬁli {n'fihl‘;'};f 0113 gerﬁmllaﬁ) 1ylIHG Ar, H20,

15N—[3 net hox (ljmalhgil met h}/l et hyl) - 543-
(trifluor one‘f/ﬁﬁ;?ly %ﬁ%ﬂ&&ﬁf iqtygh I rgﬁﬁarty |P§§’6‘§m§: rorpgegny! nyl,

st er eoi sdnerpiperiznyiscytlo€s adify], laaqdhhydt’re Zphaoinddedyli Z,athlydax:Hépmthl@zl addi tion

salts, the ffequhaser andiblify?8laahaRe bhenaaly Bl L PARSHBLE RO nati ons

of the above-in tered fing e are con5|
embraced wi tiRIHYEHY lst-Bpgodipxalpinaay; e ebitit e Witk eisAr4iqre i étﬁtuf%eaeb npounds
The present indapendentnsedcsal feone dpaapesnyitogesCealldcayl, t he preparati on of

conmpounds of-F ps C ns descri bed,
it can be necegg(g%l%?lyl?lg%n ag XS’(LEJ b‘{ai@%rxggafrﬁ%dﬁ%nm and?tgugﬂéﬁ for exanple
hydr oxy, %ani ‘?Pélon%b’ SB‘&?‘%%&W@@Wm%é%l@:Wtﬁ%@ém&re deS| red in the final
product, to wn¢ifl eidneqrrmdapw@ah@ydls@aéﬁyﬂ 6ptmallp§nbstﬁtuﬁeb &ith@ac bt N6S.

Convent i onal suBstgue%gﬁt e'aagmg %%Z %%@cgegdnéosrg %1&3 gou é%gw%{%? halo t h standard

practice, for _ I'n "Protective
Groups in O‘éla‘ﬁikbflomébrﬂ% miprRioliayl, anddCiSaliygl optigamly SubStlEI?ed-Wfﬂhe

conmpounds of orc®k Adk@Ehald Qubgndenttshe subgroups thereof can be prepared by a
successi on of steps as described hereunder. They are generally prepared

from st atX i nggnatiedrembadiscninifcle @mesentsntdngon cbatesgo dioad tommuads dibosnda (Ipr epar ed
by standard %ﬂ?%b%i’%b%e&f%s h@&%e&lﬂ drly @@ tHedttleP EmBE dime kDG GOARRQUNDS of the

pr esent mvg@l on can. be al % 5 prepared using standard synthetic processes
comonl y use@BYngFSELteRpmlisy in the art of organic chenistry. The general

prepar ati on Rfis §M1dhrwﬂlltetﬂhydijoﬁm@iyéqﬁﬂesid'ﬁlhbmabﬁirmatﬁl Imorplraliapl es ar e
defined as ”ﬁ%éél?xﬁ}ﬁdc nBEe el ?Hh (?1%0234 Egﬁl%l-sﬁyll §3'd\5\lﬂldﬁ?‘ﬁﬁ% @f rinmental

procedure 1 S or mul ere LI re sents NH,
her eby nhed 68%61iﬁ’n]d%Hbﬂul’fl‘8 |3é‘ ¢ihydsy- 2<H@risq9@mﬁh@6alr%&lha§r0§éfﬂ @dt bel ow
in Schenme 1 wtteweionl Bedeozdd®oxdBt;i ned as C, Br or |, and wherein all other

R il v
piperazinyl, cycloCs7alkyl, 1,3-dih ydro 2H-isoindol-2-yl, 2,3-dihydro-1H-indol-1-yl,
3,4-dihydro-1(2H)-quinolinyl, 3,4-dihydro-2(1H)-isoquinolinyl, 1,2-dihydropyridinyl,

25 indanyl and 1,3-benzodioxolyl may be substituted with one or more substituents each
independently selected from the group consisting of Casalkenyl,
Ci4alkylcarbonyl, oxo, halo, C4alkyloxy, C;4alkyloxycarbonyl, Ar, and C;4alkyl
optionally substituted with one or more halo substituents; in particular C,salkenyl,
Ci.salkylcarbonyl, halo, C;_4alkyloxy, C;4alkyloxycarbonyl, or C;salkyl optionally

30  substituted with one or more halo substituents.

An embodiment of the present invention relates to those compounds of Formula (I) and
stereoisomeric forms thereof, or any subgroup thereof as mentioned in any of the
other embodiments, wherein

R' s cycloCsyalkyl; Cyealkenyl; or Cgalkyl optionally substituted with one or more

35 substituents each independently selected from the group consisting of halo, cyano,



(1) A2 AlHalo Heti A3 catalyst, ligand -R2 (I1V)(V) 15Schene Conpounds of
formula (l1-a) can be prepared via a coupling reaction between an

i nt er medivioeoofoséeprul a (11) and an internedi ate of for rairaEPeI1lioFo3ce
alternatively via a coupling reaction between an internediate of formula
(I'V) and an internediate of fornula (M9{Schene 1). This reaction nmay be
performed in the presence of a suitable 20 base such as, for exanple,
Cs2CO8 or sodiumtert-butoxide. The reaction can be perforned in a
reaction-inert solvent such as, for exanple, toluene, DWF, tert-butanol

(t-BuOH) or dioxane. eactl 0 ypi cal | Efo i.n the presence of
a catal yst syst érﬂyﬁrB PYS ﬁé’eﬂﬁhngl % Rl g'llcgg %ctrﬂfscg”ﬁgylpﬁ}dl adi um(11)
acetate (Pd( OA\CXZ);aUQFIOXYI;I s(di benzyl i deneacet one) d| paI | adi um (Pd2(dba)3) and
25|9I|-E])6(122t ?\2?\2 Z %1 Rirde ag%l S (hy | -alkyl may bgssubsltll‘gluéed w1)t(1é0ne or more substitents each
[1,1'-bi napht hal elﬁgf]pe fopdly %?‘&?dbé%[i&e %é"ﬁﬁ?h%? f BplkgHlpyy: cggno.

di cycl ohexyl [ 2", 4énd6314alkyl$@memﬂyhyﬂsetultqdlmﬂﬂgnbornh»rqaﬂrmwb]stitﬁerys'l,] phosphi ne
(X-phos) . Pref e%@pﬁ’és}{m&@'dﬁe&%@r?& t?ghlﬁe%ecﬁgf Edrﬁcqlg?lﬁ S.1R@s RH‘NR”* 38 - inert

at nrosphere, such gg nitrogen or n rate and yiefd may be
enhanced by ni cPSwase 3%115‘%1}651’(%6:1%15%1]%@1'1\1%( perisptsitedly! pRisEaIl Testiuted
Conpounds of Forwitlhloac ot homttaiosiubstitdentseprr @ SelkbhnddHEOhe, twbgembiyl naned

conmpounds of f o gmjogenalto&gm mtgﬁ C]%p%églo?@%ﬁ tandard am de bond

formati on reacti usin rmula (V) as the am ne
source alt ah |ﬁ¢ﬂ’é<?5ﬁ’§§h1§fé of formula (VI) as the carboxylic acid source.

Al ternativel®’ @Wy@@uaﬁﬁ efiraf@tidfutadylf pipbiidisnebehyaroppangdmbiphaliid- cat al ysed
CO-insertion re ?pte#agﬂlxﬂr%% Rl %n%;[aﬁrc{r?qhafgd?azg%n?ﬁw,l 1%5- 81'11\’3 aﬁf’ an

10i nt er nedi at e are i PTustrated in

Schene 2, wher eiseindal-&vl 3. 3d‘él Ii’dii@dHa@d@tl-le? 41§1Fh}’|df0 %H)Wé@]&% al | other
vari abl es are def4- dﬁﬂﬁhr@a(mriﬁdq@ﬂﬁﬂnﬁei OxR5-(BilubrohdthyBl1 (B ey @idad

tenperatures (e. ressure nmay enhance the rate of the
reacti onfgr The ré%la{lflbri C nzoglgxé)]ﬁlg gﬁ with CO gas and may typically be

perforned in anvweganpyerodidinyke ttr ahxﬁ@@@@ﬂ]’ﬁperldnm teealutliopragdn be cat al ysed
15by a Pd source ﬁbh%holﬁﬁd phifRFazBNBRIMISC; salkyl, hexahydro-1H-1,4- dlaze in-1-yl

el oo T TR I BT oo
R1 A2/ quinolinyl, 3,4-dihydro-2(1H)- 1soqu1nol1nyl indanyl and 1,3-benzod10xolyl

20 may be substituted with one or more substituents each independently selected
from the group consisting of C,salkenyl, cycloCs_salkyl,

Cialkylcarbonyl, hydroxyl, halo, C;.4alkyloxy, C;_salkyloxyC, salkyl,
Cialkyloxycarbonyl, Ar, and C;_salkyl optionally substituted with one or more
halo substituents;

25 wherein cach Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
C)4alkyloxy, cyano, NR''°R'?®, morpholinyl,

Cialkyloxy substituted with one or more halo substituents,
and C;4alkyl optionally substituted with one or more halo substituents;

30 or a 5- or 6-membered heteroaryl selected from the group consisting of furanyl,
thiophenyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl,
oxadiazolyl, pyridinyl, pyrimidinyl, pyridazinyl, and pyrazinyl,
wherein said 5- or 6-membered heteroaryl may be substituted with one or more
substituents cach independently selected from the group consisting of halo,

llep 12¢

35 Ci4alkyloxy, cyano, NR' "R, morpholinyl, and C,_4alkyl optionally
substituted with one or more halo substituents.



'ys Al 70 HH2ZNNON-----NR2 I -R1A211 4N ------ am deAl %\N Heti A3+ (VI)
formation conditions,/, % 0?4H L2R2 orHeti A3 (V) Sc Schene 2
Experi merwal2opresem@dur e 3 20 Conpounds of Forrmula (1) wererdarroiihse3epr esent s
NH- (C=0), hereby named conpounds of formula (l1-c), may be prepared by a

Pd- cat al ysed CO-insertion reaction betyeen an internediate of fornmula (111)
and an internediate of fornmula (I1), according to Schene 3, wherein Halo is
defined as C, Br or | and wherein all other variables are defined as

menti oned here above. Stirring at elevated tenperatures (for exanple 150 C)
and/ or 25 pressure enhance the rate of the reaction. The reaction is
char ged vi t HARSS ATPAHETOT e 1 Bpg Biaisdo FErPraiyads o FREJRH such
as, for exanplagy subigfoup Feeeafeaueitimed arpnyef detotiey smbodimerts Rersiodr’ce such as,

for exanpl e, FA(HAS) BrecFifbagdba) 3 or Pd(PPh3)4. An appropriate |igand may be
added to the reaction. WO 2011/086099PCT/ EP2011/050350 1NH 2 4 Heti A3

(1) SghemA&tM\drteﬁlroacahiemaifyhe lﬁesé@trmmf figh eflatdsas Msk@cdripo@pdscdFoahdo(Ihe
prepare y t r ' Fmat i r ' . LN m.ne source
b “For mui s (i SMERL AT B B D R bR B M B BT 7 The

i nt er medi at e keterpgclppging formpla (FH)s reacti on can be

Another embodiment of the present invention relates to those compounds of Formula (1)
or any subgroup thercof as mentioned in any of the other embodiments wherein R', R’
R®, and R® each independently are hydrogen or C;_alkyl.

10 An embodiment of the present invention relates to those compounds of Formula (I) and
sterecoisomeric forms thercof, or any subgroup thereof as mentioned in any of the other

embodiments, wherein L' is NH.

An embodiment of the present invention relates to those compounds of Formula (I) and

stereoisomeric forms thereof, or any subgroup thereof as mentioned in any of the other
15  embodiments, wherein L* represents a direct bond; C;ealkenediyl; carbonyl; O; S;

S(=0),; NR'*; NR"*"-C, zalkanediyl; C; salkanediyl-NR'*; or C; zalkanediyl optionally

substituted with one or more halo substituents; wherein p represents 1 or 2.

Another embodiment of the present invention relates to those compounds of Formula (T)
or any subgroup thereof as mentioned in any of the other embodiments wherein the

20  structure of the heterocycle (a-3) is restricted to (a-3a)

Another embodiment of the present invention relates to those compounds of formula (1)
or any subgroup thereof as mentioned in any of the other embodiments wherein the

expression “on one or more CH, groups” is restricted to “on one or two CH, groups”.

25  In an embodiment the compound of Formula (I) is selected from the group comprising:
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-1-(1-methylethyl)-5-(3-phenyl-
1-piperidinyl)-1H-1,2,4-triazol-3-amine,
5-(2-chlorophenoxy)-N-[3-methoxy-4-(4-methyl-1H-imidazol- 1 -yl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-1-(1-methylethyl)-5-[3-
(trifluoromethyl)phenyl]-1H-1,2,4-triazol-3-amine,



performed in typical reaction conditions, simlarly to the conditions
described in Experinental procedure 2. Experinental procedure 4 An

i nt er medivaibeoofoséeprul a (1V), wherein all variabl es ar eprdeffiPa@d/ 086850

menti oned before, 10 can be prepared by conversion of the am no-noiety in
an internediate of formula (l11) into a3hal o-group, known as the Sandneyer
reaction (Schenme 4). In Schenme 4, Halo is defined as I, Br or d, and al
ot her variables are defined as nmentioned hereabove. Internediate (Il) is
first converted to the corresponding diazoniumsalt by treatment with a

nitrite source, SuUC NC2. under idic conditions, then treated with a
hal i de 15SOL§I’_@G4_€1H%(EO_2§1, )flﬁﬂqugyg?ﬁﬁ)'g?ﬁﬁle,th%é{]&' et%ﬂdH'mT’aﬁoi'éT reaction
condi ti ons kmhpnytlel -tbibglel $Ki2.4-edzolB-ahige,art can be used. A2 Al , 2NH2

Heti A3(11)  Schei®répheniodRN-[3ERRREIRM-AkthDL A SeiihS12 -yIPRedyiL EHTBAI.at e of
formula (11) gher ein all wvariablés are défined as nentioned before, can be
prepar ed by Hebadttie?-ormil i nt er nedi ate of formula (M 1), according to
Schenme 5. The[F-exthoky-di4-afetteh 1 Hitngdaneldi- aigheof!]-fl @i mekteyldthil-3-[2-B-an

i nt er mredi at | . : by a conventional nethod
qne%yvlﬁe@h -4%@(%1192“91%?1,gggﬁ%ﬂ%&rﬁ&, y

such as reducti drogenhat 1 on. eduction wth a netal or a netal salt
and an aci d yhehoarbhmethyl- Nt mideaqldny ay-[Ramethyl-54lljret al salt such as SnCl2
and an aci d (giftbroastighphsrgt]gambt 18, 1J4-4idzd]-3-H2HOdamidet he |1 ke) or an
organi c aci d;(aceti.c ach the Like)] Rnat i her wel | - known
nmet hods for q\(]:_%@géltb%ﬁ@quﬁ?{e’}_gﬁq%d&g&tlloyll)@lg @i)?r%ﬁes%gdﬁ%ﬁt@ gﬁ% ne may be
used. Sc HEHomnEhy ri‘ﬁ’@ﬁﬂ‘&?ylﬁmcle%ﬁr@% -3-pmingr medi ates of formula (Vi)
or (1), whe-e-mettoky-4i($-nfe@BA-1 HGhedhzb101 -DigiRhATS B €Stk Rhehi@y-nul a (a-1),
wherein Ra is_def.] I .~ And_wherein ot her variables are 15
defined as %ﬁ?ﬁ%@ﬁ'ﬁjﬁﬁ‘“&%ﬁ“@ﬁgﬁ’2n‘g{r1¥%é°\,@ﬁaﬂ%ﬁl?’er medi ate of formula (X),
can be pr epar@d-dihedrer2aldbtieasphiolinyd)-Nrldriagthaxyulsmethylt iFoimigezodd- | nt er medi at e
gf :‘AﬁrWU! a (ﬁl)iﬁneﬂgdt1][1(1a1ﬂethﬂmrylmdi-n@z,a-tﬁizoi-graﬁﬁﬂeah( Vi), accord: ng to échem%‘
: erein s def] a avi ng, gr such as. for exanple, F, :
o e ooy P el PRty e PR P AR 15 R o T v e
i n parti cul diriflghbrongthybphdnyljawidhyliHél- &2 4-tahdolot Wdenaring.abl es 20 are defi ned
as menti oned_neh® RN Sy)-NB-HaaSHLA D - ARty DL ppedih R Tpres [UNdRyRMHL ner t
at nosphere ilé%%tasb or.exanple, N2. Stirring at elevated tenperatures (for
exanpl e bet we g0 7 M s and/or pressure may enhance the rate of the
reacti on. THE-Cehbrophantlypi-Caimkthoksdenfcdryred-imdaanl-loylgpinigd]-4ol vent such as
DVBO, DMF,  ofictiNVRHCNoRIhYRYS s Qldndhdione) in the presence of a base such as
K2C33, Cs2 , or Et3N, 25The action can he perforned in th esence of
a copper cat@dh¥ .n.améﬂfpﬁ'é?et@éi”ﬂ\éf 5 _(':lﬁetg}él,et%?’lé'g'[éiégl'di’f)@m%‘)’é)@?e@rll,[ﬁ'or CuBr
can be used li3¥-tatzall 3yi]-C-(@rmahydilthinodebl-i-ghDamount s. RAA2 R4 Al/ \-/Ra NH
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-1-methyl-5-[3-
(trifluoromethyl)phenyl]-1H-1,2,4-triazol-3-amine,
1-methyl-N-[4-(2-methyl-4-pyridinyl)phenyl]-5-[3-(trifluoromethyl)phenyl]-1H-
1,2,4-triazol-3-amine,
5-(2,6-dimethyl-4-morpholinyl)-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]-1-(1-methylethyl)-1H-1,2,4-triazol-3-amine,
5-[(2R,68)-2,6-dimethyl-4-morpholinyl]-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]-1-(1-methylethyl)-1H-1,2,4-triazol-3-amine,
N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-1-(1-methylethyl)-5-[ 3-
(trifluoromethyl)-1-piperidinyl]-1H-1,2,4-triazol-3-amine,
[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl][ 1 -methyl-5-[3-
(trifluoromethyl)phenyl]-1H-1,2,4-triazol-3-yl]-methanone,
N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-5-[3-
(trifluoromethyl)-1-piperidinyl]-1H-1,2,4-triazol-3-amine .2.2HCI .2.7H,0,



)-10 R3 (VI I I ) Scheme 6 - 41 - Experinental procedure 7 An
internediate of fornmula (VI1) wherein Het' is restricted to oxazole

substi t utwo 2ittdse@8, her eby naned i nternedi ate of fornulpaT(eXeéiipsosan be
prepared by a condensation reaction of an internediate of forrmula (X)) with
an internediate of formula (XII) as is3billustrated in Schene 7.
Internmediate (XI) may be commercially avail able or nmay be prepared
according to conventional reaction procedures generally knowin the art.

Thi s condensation reaction is perfor rred in the presence of a suitable base

such as, for anpl e, r sa The reaction can be
per f or med |$§SW”@P§%4§%%?4§’% in hefl égﬁ&'\i %%ﬂ%nol (MeOH) or

et hanol ( Et Gtdifluotsmiethyi)nlgpiperdioyl]-10-162, Mmzeka[%-alempeﬂét,ur es (for exanple

bet ween 70- L10. c@or&ﬁﬁén&& N”Bem&tﬂ(%aﬁ @Eﬁm@ﬁh fb%yﬁc%%qug% 1?1 Schene 7, all
vari ables are d s .nmentio Y % 2802 N' -
(XI1) O(XI) %Wiﬁw)fﬁj%%p%f trﬁ?éﬂ]fgﬁmblreolééhgéglé 15An intermedi ate of for rrul a
(Vi) _ vv_her eil\h[3=le1bthox3s44(2~${tethyd:ﬂ@@rldmyk)p&anyiﬂ -&- (${1nhmltyletth5ﬂ)eﬁ Mth RS in the
2-position %&@1 bRt '1t2'49ﬂ?1a231§r£ﬁ}{e naed,@n internediate of

formula (Xl can [ epa condensation reaction of an
i nt er medi at &-bFmEBPRF A2 PRFI}YIWP@’HdlaﬁDIPIWP@} redimpthylghylentrul a (XV) according
to Schene 8 (wikbeinktlad)phanakylaiH-¢2 Bfrezdstdnmed & . heHg),nbef ore. Bot h

o conventi anal Ty A88-FARRRIELE s BYAULANL T Rl TR R APRA- (), ocor e
condensat i oPicagEy} ]dﬁl { 91f}rt&1&40I1W} aupe BOHSArHBPred in a sol vent such as
pyridine. StN{3-mbgorapd/ Dincelyeyal/adinyBpieayipt inalyl(5g3g. between 70-110 C) may
enhance the ({rgfugro%lethy%%h n%rﬁ Cltl—i ? 9; 4-trlQZOHg\"U‘{IIE\>€5 0 (XV)
1-methyl-N-[4-(4-pyridinyl)phenyl]-5-[3-(trifluoromethyl)phenyl]-1H-1,2,4-triazol-3-
amine,
N-[3-fluoro-4-(2-methyl-4-pyridinyl)phenyl]-1-methyl-5-[3-(trifluoromethyl)phenyl]-
1H-1,2.4-triazol-3-amine,
5-(2-chlorophenoxy)-1-(1-methylethyl)-N-[4-(2-methyl-4-pyridinyl)phenyl]-1H-
1,2,4-triazol-3-amine,
5-(2-chlorophenoxy)-N-[3-fluoro-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-
1H-1,2 4-triazol-3-amine .HCl .H;0,
N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-methyl-5-[2-
(trifluoromethyl)phenoxy]-1H-1,2,4-triazol-3-amine,
1-methyl-5-[3-(trifluoromethyl)phenyl]-N-[4-[2-(trifluoromethyl)-4-
pyridinyl]phenyl]-1H-1,2,4-triazol-3-amine,
5-(2-chloro-5-methoxyphenoxy)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-
(1-methylethyl)-1H-1,2,4-triazol-3-amine .HCI .H,0,
5-[2-fluoro-5-(trifluoromethyl)yphenoxy]-N-[3-methoxy-4-(2-methyl-4-
pyridinyl)phenyl]-1-(1-methylethyl)-1H-1,2,4-triazol-3-amine .HCl,
5-[2-fluoro-5-(trifluoromethyl)phenoxy]-N-[3-methoxy-4-(2-methyl-4-
pyridinyl)phenyl]-1-methyl-1H-1,2,4-triazol-3-amine,
5-(4-fluoro-2-methylphenoxy)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine,
5-[4-fluoro-2-(trifluoromethyl)phenoxy]-N-[3-methoxy-4-(2-methyl-4-
pyridinyl)phenyl]-1-(1-methylethyl)-1H-1,2,4-triazol-3-amine,
N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-5-[4-
(trifluoromethyl)-1-piperidinyl]-1H-1,2,4-triazol-3-amine .2HCI .2H,0,



A2 NOA 5-72 jAA A3 O(XI)cH3 (XIV) 25Schenme 8 - 42 - Experinental
procedure 9 Internediates of formula (MIl) or (Il) wherein Het' is
restrict estotoimss@pocycl es (a-2), (a- 3) or (a-4), herelpgTrERowd/ 080350
internediate of forrmula (XVI1), may be prepared by a Suzuki-M yaura
cross-coupling reaction between an int®gnediate of fornmula (XVl), 5wherein
Het' is restricted to a heterocycle according to formula (a-2), (a-3) or
(a-4), and an internediate of formula (1 X) wherein Ra can be NO2 or NH2,
according to Scheme 9. In fornmula (I1X), LGa is defined as a | eaving group

such as, for 0s e or triflate, in

part i cul ar ﬁ%ﬁn@%qxﬁ&a%ﬁ?“!?mdﬂﬁﬁﬁa er) %‘%%&z[% efers to the boronic
aci d B( OH) 2 (oifluptosnetiont )peeyndl-hg,tornmhad.&-desties,, such as a pinacol 10ester.
This reacti %%@ﬁ], mpl e,

Pd( PPh3) 4 o?@ jl&%'&la;{@hi %ﬂgzh%yf’%g(} |}%lcl)§ylit|13)(11 er ro%ﬁy gﬁg ﬁ\zlazc()?opal | adi um
(PdCL2( dppf )5t uom*“éhﬁf)é ReBRmyY g‘e Artrigg| PHM LS ot & Suit abl e
base, such as-fluoro-2xatipllgheKEGE3 ; (1 onetIKBRIHA)- Ad-(Rmethyl-dact i on-i nert sol vent
such as tol ?%ﬁn?zl =nviM ﬁ'\i,%ﬂ?%d}@bls alhsR include H20. Stirring at el evated

tenperature exa tween 50 -120 C) 15and/or pressure nmay enhance
the rate of rHemstedethy Wrreﬂhﬁéﬁnpwlwaphwa Yo sitl-bwav e
irradiati on,plpmdmyl]thveﬂttnm[s dneed i118§1C1 HE2HLO0, B(OR) 2 (XVI) + A2Ra A %\/ 1

- 1 A4 LGAAG( K oro-4-(2-methyl-4-pyridiny)phenyl]-1-(1-methylethyD)-5-[3-
(trifluoromethyl)-1-piperidinyl]-1H-1,2,4-triazol-3-amine .2.2HCI .2.3H,0,
5-(2,5-dichlorophenoxy)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine,
4-[3-[[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]amino |-1-(1-methylethyl)-1H-
1,2,4-triazol-5-yl]-1-piperazinecarboxylic acid, 1,1-dimethylethyl ester,
5-(3-chlorophenoxy)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine,
5-(2,4-difluorophenoxy)-1-(1-methylethyl)-N-[4-(2-methyl-4-pyridinyl)phenyl]-1H-
1,2,4-triazol-3-amine .HC1 .1.5H,0,
5-(2-chloro-6-fluorophenoxy)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine .HCI .H,O,
5-(2-chloro-5-fluorophenoxy)-1-(1-methylethyl)-N-[4-(2-methyl-4-pyridinyl)phenyl]-
1H-1,2,4-triazol-3-amine,
5-(2-chlorophenoxy)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(3-
methoxypropyl)-1H-1,2,4-triazol-3-amine .2HCI,
5-(2-chlorophenoxy)-1-(2-methoxyethyl)-N-[ 3-methoxy-4-(2-methyl-4-
pyridinyl)phenyl]-1H-1,2,4-triazol-3-amine .2HCI,
5-(2-chloro-6-methylphenoxy)-1-(1-methylethyl)-N-[4-(2-methyl-4-
pyridinyl)phenyl]-1H-1,2,4-triazol-3-amine,
5-(2-chlorophenoxy)-3-[[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]lamino]-1H-
1,2,4-triazole-1-ethanamine .2HCI,
1-(1-methylethyl)-N-[4-(2-methyl-4-pyridinyl)phenyl]-5-[ 2-(trifluoromethyl)-4-
morpholinyl]-1H-1,2,4-triazol-3-amine .2HCI .2H,0,
N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-5-[3-
(trifluoromethyl)phenyl]-1H-1,2,4-triazol-3-amine,
1-(1-methylethyl)-N-[4-(2-methyl-4-pyridinyl)phenyl]-5-[3-(trifluoromethyl)phenyl]-
1H-1,2,4-triazol-3-amine,



Ra = NO2, N H2 Pd cross coupling A2Ra Ai %1 (XVI | ) Heti A3 base,

sol vent Ra = NO2, NH2 Sche Schene 9 Experinental procedure 10 20 An
i nt er mediwoeoofosé@pmul a (1 V) wherein at | east one of Al pom/ER30IN@PI3EEENt SN,
and, wherein Het' is restricted to fornmula (a-1), and wherein all other

vari abl es are defined as nmentioned befpre, hereby naned an internediate of
formula (Xl X), can be prepared via a nucleophilic aromatic substitution of
an internediate of forrmula (XVI11), wherein at | east one of Al or A3
represents N, with an optionally substituted im dazole or triazole 25 of

formula (VI ccord Sch aoe 10, erein LG i defined as
ment i oned b@%g}a‘nﬁﬁ*?éﬂﬁﬁ*ﬁk$ﬂﬁEWHBWWﬁﬁg’ gﬂﬁhbd@yﬁéﬁ§1, and wherein al
ot her subst i(triflentosnctry®pblalyl]ndt 1 dg-tnmezat-3omedk, bef ore. The reacti on nmay be

per { or med. undartg gl rﬁétl?flﬁt?c%iﬁrl _Qandh kRS NaS-@8aGHYiIed for Experiment al
procedure 4.
yr1d1nyl phenyl H-1,2,4-triazol-3-amine,

5-(2-chlorophenoxy)-1-(2,2-dimethoxyethyl)-N-[3-methoxy-4-(2-methyl-4-
pyridinyl)phenyl]-1H-1,2,4-triazol-3-amine,
N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-5-[3-(4-
morpholinyl)phenoxy]-1H-1,2,4-triazol-3-amine,
5-(3,3-dimethyl-1-piperidinyl)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine .2HCI .2.5H,0,
N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-5-(1-piperidinyl)-
1H-1,2,4-triazol-3-amine,
5-(2-fluoro-6-methylphenoxy)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine .HCI .H,O,
N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-5-[3-(1-methylethoxy)-1-
piperidinyl]-1-(1-methylethyl)-1H-1,2,4-triazol-3-amine,
5-[3-(methoxymethyl)-1-piperidinyl]-N-[3-methoxy-4-(2-methyl-4-
pyridinyl)phenyl]-1-(1-methylethyl)-1H-1,2,4-triazol-3-amine .2HCI,
5-[2-fluoro-5-(trifluoromethoxy)phenoxy]-N-[ 3-methoxy-4-(2-methyl-4-
pyridinyl)phenyl]-1-(1-methylethyl)-1H-1,2 4-triazol-3-amine .1.2HCI 1.3H,0,
1-[3-[[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]amino]-1-(1-methylethyl)-1H-
1,2,4-triazol-5-yl]-5-(trifluoromethyl)-2(1H)-pyridinone,
N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-5-(3-propyl-1-
piperidinyl)-1H-1,2,4-triazol-3-amine .1.8HCI .2H,0,
5-(3-cyclopropyl-1-piperidinyl)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine .1.5HCI .1.3H,0,
5-(2-chloro-6-methylphenoxy)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine .HCI .1.5H,0,
5-(2-chlorophenoxy)-3-[[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]amino]-N-(1-
methylethyl)-1H-1,2,4-triazole-1-ecthanamine,
5-(2-chloro-6-fluorophenoxy)-1-(1-methylethyl)-N-[4-(2-methyl-4-pyridinyl)phenyl]-
1H-1,2 4-triazol-3-amine,
5-[hexahydro-4-(2,2,2-trifluoroethyl)-1H-1,4-diazepin-1-yl]-N-[ 3-methoxy-4-(2-
methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-1H-1,2,4-triazol-3-amine .2HCI
.2.6H,0,
5-(2-chlorophenoxy)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(2-propenyl)-
1H-1,2 4-triazol-3-amine,



Nhalo - NHAI %, )-j.ca+ _inkd4d | R3(VII1)LGA3(XVIII) Al and/or A2 represents
N Schene 10 Experinental procedure 11 An internediate of formula (1V)
wher ei n HeOD 2011IE086@3ent s t he group of formula (a-1) 5S5whePeTEPXa 1050350
restricted to CH and wherein all other variables are defined as nentioned
before, hereby named an internediate ofs5fornmula (XXIV), can be prepared via
acylation of internediate (XX) to yield internediate (XXI) in the presence
of a reaction inert solvent, such as, for exanple, THF, and optionally a
sui t abl e base, such as Et3N, according to Schene 11. An I nt er medi ate of

formula (XX an subs t| ared via l.atjon o

it or modi at &-GIHRETRAS T OWPPH Nk e i dr AT U 1) i n

t he presencdtbf.2d-triemtBiaomng rhéHtClérbzIOlent such as, for exanple, DMF, and a
oultable baserayEhy s HigKaH ey GRRETR 81, GG mafiopt 1l y 1 the
Nal . Fi nal | rifloogys ﬁa %&Ef%ﬁﬁﬁ%ﬂﬁﬂﬁow %”F“%Zﬂ'?gf‘%‘& %if”ééfb@ﬁz?) with an
ammDni a SOoUrNGE3- Enathbxyas (2-h@rthyl-3- p@mélnpﬂ)@enﬁmmmmmﬂm{a 3¢ NHA0Ac) yields a

corrpound of {er Wc@hex&l%%@ﬁ%}%&ﬁ% 9rnn§ F%CP%leaé a, Br, or I,

Hal o' is deflne her variables are de |ned as

ment i oned hér@rﬂﬂ%cf resthyjpheat el A L-meeaideday NNokiAR- (Té profieBiPett-oa i M k. /A 40
1121 NI A3ni NA3ridiXxpheny XXM DU Xriazol-3-adhe, , hal o Al- 7 base R3l A NA3 sol vent0

0,-? Rzt ( X)Sl-é)Jc opropyl-1-[3-[[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]amino |-1-(1-
methylethyl)-1H-1,2,4-triazol-5-yl]-3-piperidinol .HC1 .H;O,
5-(4-fluoro-2-methylphenoxy)-N-[4-(2-methoxy-4-pyridinyl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine,
5-(4-fluoro-2-methylphenoxy)-1-(1-methylethyl)-N-[4-(4-pyridinyl)phenyl]- 1H-
1,2,4-triazol-3-amine,
1-acetylhexahydro-4-[3-[[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]amino]-1-(1-
methylethyl)-1H-1,2,4-triazol-5-yl]-1H-1,4-diazepine,
5-(2-chlorophenoxy)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-[2-(1-
pyrrolidinyl)ethyl]-1H-1,2,4-triazol-3-amine .2HCI,
5-(2-chlorophenoxy)-3-[[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]amino]-N,N-
dimethyl-1H-1,2,4-triazole-1-ethanamine .2HCI,
5-(4-fluoro-2-methylphenoxy)-N-[4-(6-methoxy-3-pyridinyl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine,
N-[2-[3-[[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]amino]-5-[[3-
(trifluoromethyl)phenyl]methyl]-1H-1,2,4-triazol-1-yl]ethyl]-acetamide,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-1-methyl-5-[ 3-
(trifluoromethyl)-1-piperidinyl]-1H-1,2,4-triazol-3-amine,
5-(2-chlorophenoxy)-N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine 0.4HCI 1.5H,0,
5-(2-chlorophenoxy)-N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine,
N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-1-(1-methylethyl)-5-[ 3-
(trifluoromethyl)phenoxy]-1H-1,2,4-triazol-3-amine,
N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-1-(1-methylethyl)-5-[3-
(trifluoromethyl)-1-piperazinyl]-1H-1,2,4-triazol-3-amine 2.3HCI 3.3H,0,
N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-1-(1-methylethyl)-5-[4-
methyl-3-(trifluoromethyl)-1-piperazinyl]-1H-1,2,4-triazol-3-amine .HCI .H,O,



Schene 11 20 Experimental procedure 12 An internediate of forrmula (111),
wherein all variables are defined as nentioned before, can be prepared by
conver si omoab1ttdservam no-noi ety in internmediate (V) intoprPaThkebaigssap via a

Sandneyer reaction (Scheme 12). In Schene 12, Halo is defined as I, Br or
Cl, and all other variables are defineghas nenti oned here above.
Internmediate (V) is first - 44 - converted to the correspondi ng di azoni um

salt by treatnment with a nitrite source, such as NaNO2 under acidic
conditions or isoanyl nitrite or t-butyl nitrite in an organic solventy

such as CH3 en_treated w hal i de urge C .Kl,. CuBr or Cud.
Typi cal reag?%%“lﬁil?oé%ﬁﬂmt BRRERHY %—ﬁ-@e@ﬂ%‘e‘@m@ﬁwiﬂr122"?%@%1({- can be used.
Hal o Sandney#phengdelt-{lemcthBethehs HLR2 Bxpewi-fentim, procedure 13 An

i nter medi at &_Q@fgfQ8-m4) Hehdxy) OB G024 (B e @S T GhkE2d19 - nhRa being
NR13a, O or%a@dil{o%t be?}fy(éi&\%ggyﬁ R% ?gzr%?{rei 2t ed tggR&Za,ﬁ@g %](Zai ng

pi peri di nyl ,!-arphgrtiryil Hab 2 4 0i7e ol faPR¢MmidSawher ei n Hal o represents Br, |
or C; and h@riorophakihyleNHamettaxiydbldascthyld H afidawed 1 a9 phayt]i lemetlybef or e,
her eby nanmed . r irat f formula (Il11-al), may be prepared starting by
substituti oﬂHoF’E_’gntH?%tlgra%ﬁenl’ate of formula (XXV) with R, for exanple via
al kyl ati on witreeisgmeaiciQmsahse’s, foll owed by a regi osel ective substitution
reacti on betandel ghaemabiitiiaiesccepthide naddiiat @ltQthef foderbdbed afdkHVIsplvaead an am ne
or al cohol luﬁér%&‘:i es (XXVIIl) according to Schenme 13. In Schenme 13, Halo is
defined as |, Br, or C and H L2a R2a refers to an am ne or al cohol

derivative. [Rhg cEMBSHchithé BIcRAEHT RImuk (PGS §MciRGrdntht R uBIESERGSR: Of a

Cich s OVE, B RRIO RN B S8 P e ihg etz PR GRehE ik L Py pi carty

perfor med atmetbyathylerplel,afitriezol-B-amie, but el evated tenperatures (for

exampl & 20 4043604k GRS IS F ASRULS [TRY enhance ¢he
rate of thezére%%tl on. fillRl N 2ta- base f2 | /2-Halo
vsol vent | | L2LREPTEPIKTREBRRRIORC |7-A5p 30 ) G&UDH  Schere 13
5-(2-chlorophenoxy)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-
10 methylethyl)-1H-1,2,4-triazol-3-amine .HCI1 .2.7H,0,
N-[3-methoxy-4-(3-methyl-1H-1,2 4-triazol-1-yl)phenyl]-1-(1-methylethyl)-5-[3-
(trifluoromethyl)-1-piperidinyl]-1H-1,2,4-triazol-3-amine,
N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-5-[ 2-
(trifluoromethyl)phenoxy]-1H-1,2,4-triazol-3-amine .HCI .H,O,
15 N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-5-[ 3-
(trifluoromethyl)phenoxy]-1H-1,2,4-triazol-3-amine .HCI .1.5H,0,
stereoisomeric forms thereof,

and the pharmaceutically acceptable addition salts, the free bases and the solvates
thereof.

20 All possible combinations of the above-indicated interesting embodiments are

considered to be embraced within the scope of this invention.
Preparation of the compounds

The present invention also encompasses processes for the preparation of compounds of
Formula (I) and subgroups thereof. In the reactions described, it can be necessary to

25  protect reactive functional groups, for example hydroxy, amino, or carboxy groups,
where these are desired in the final product, to avoid their unwanted participation in the
reactions. Conventional protecting groups can be used in accordance with standard
practice, for example, sce T. W. Greene and P. G. M. Wuts in “Protective Groups in
Organic Chemistry”, John Wiley and Sons, 1999.



Experinmental procedure 14 An internediate of fornmula (111), wherein L2 is
restricted to L2b, L2b representing a 25direct bond; wherein Halo is

defi ned a®0I2011B86@p Cl and wherein all other variabl es &ce/rPedilnssdsas
menti oned before, hereby nanmed internediates of fornula (111-a2), nay be
prepared by a Suzuki-M yaura cross-coupliing reaction between an
internmediate of fornmula (XXVI) and (XXVII-a) according to Schenme 14. In
formula (XXVI1), B(OR)2 refers to the boronic acid B(OH) 2 or its
correspondi ng boronate ester such as the pinacol 30ester. This reaction is
catal ysed by_a Pd catal yst such as,. for exanple,. Pd(PPh3)4 or - 45 -
baCiot dppt ) THHETPRTE PY RO L) P et P R R R 80 b BB A0k 1 abl e base,
such as, f orsuescasipl ef SKPECDBdesanbeKIP@dndendhiey az geeadty oeparaielirdm stattingnt  such

as toluene, JNEQL wVRENcARH TBMNnRSAlY NGHAHE G aredtbl ah@Pd fleal] €vat ed
tenperatures (for ex en 50 -120 C) _ and/or pressure gaé enhance

anpl e, betwe )
the rate of H®U @a@?%e&kﬁlem Ehearosemgads b © BiFECT STVARY O B BV
i rradi at iSon pepdnd worwsentird salthdie prdcages comrhditly Rd Ok tHosajilled in Behetre 14
Experi nment alofgg%gﬁq%%ﬁisﬁg I nternmedi ates of formula (V), wherein L2 is
restricted to L2e, LZ2e ing NR13a, hereby 10 naned internedi ates of
formula (V- f'ifl_)eageﬁ&}ﬁ 12€papitio R BF SfincStypicdlicREmplYs iS Wisin Bl 0N1 RriaBles are
cyanocar boni s Q&aesnsléjn%gngdshe Ja‘%vee%%r’@)lt die'?shl%ﬂ%':lt gyanocar boni m date (shown
in schene 15%n18y Anan ne of Pornina ?%ZI)I(S) CTRE ‘presence of an
apl[or 0||oritat e %@o%?mgfglt%)@&dgel—ﬂlvﬁs [ B a regcti 03 [ nert I sol vent such asI THF_ at
r.t. Internedrate can_t hen condensed, mostly in a regi o selective
manner, W t hteReeTRlEP@paHds ﬁ%?ra&#ar@ T QNIRRT ST ASFRY O%RA 1) in an
al cohol i ¢ sadowgntinds wd foraslagi-op am: R-wtpardstas setiongbedw el Sshamed whergper at ur es
(for exampl ey, Hatperty AQI B 1QnddNUN aP5ESSUFSHIIBY e SHNRAGEmERonEAL € Of
t he reaction, Ich can be carried out using mcrowave Irradiation or by
conventi onalheFF‘é‘Q?‘i\ezhg. 00 HN, CN base, sol vent H2NNR13.

alo
1.2 NH N\
A/\l( 2 Y N—R!
)\/AA N:<
Het! A3 +

2
b—re A ?AY N~
(1 (111 base, solvent " \Nr N—R!

or A

? Het’

As
. L2 R2
catalyst, ligand (I-a)

A? H,N N
1./ Halo 2 .
A /\( \(/ N—R!

)\/lAA ! N§<
Het! A3

(V) )
15 Scheme 1

Compounds of formula (I-a) can be prepared via a coupling reaction between an

L2___R?

intermediate of formula (II) and an intermediate of formula (II) or alternatively via a
coupling reaction between an intermediate of formula (IV) and an intermediate of
formula (V) (Scheme 1). This reaction may be performed in the presence of a suitable
20  base such as, for example, CspCO3 or sodium zerz-butoxide. The reaction can be
performed in a reaction-inert solvent such as, for example, toluene, DMF, tert-butanol
(+-BuOH) or dioxane. The reaction typically is performed in the presence of a catalyst
system comprising of a suitable catalyst such as palladium(II) acetate (Pd(OAc),) or
tris(dibenzylideneacetone)dipalladium (Pd,(dba);) and a ligand such as (9,9-dimethyl-
25  9H-xanthene-4,5-diyl)bis[diphenylphosphine] (Xantphos), [1,1°-binaphthalene]-2,2°-
diylbis[diphenylphosphine] (BINAP), or dicyclohexyl[2’,4°,6 -tris(1-methylethyl)[1,1°-
biphenyl]-2-yl]-phosphine (X-phos). Preferably this reaction is carried out under an



(XXX) (V-al) Major Isonmer 20Schenme 15 Starting materials in the above
descri bed schenes are commercially avail able or can be prepared by those
skill ed iwotha/msi99 Wher e necessary or desired, any onePOm/EPRoig/08§35¢ he
follow ng further steps in any order nmay be perforned : 25Conpounds of
Formula (1), any subgroup thereof, addigion salts, solvates, and stereo
chem cal isoneric forns thereof can be converted into further conpounds
according to the invention using procedures known in the art. - 46 - It
wi || be appreciated by those skilled in the art that in the processes
descri bed above the functional s of d| y need to
e bl ocked bBySPEPEiEThg o0 et s s Rttt (iciRafuf 47 Bt et

i nt er medi at ebyooieprowne sssweddiedsingcked by protecting groups, they can be
deprotected after a reaction step. 5 Pharmacology It has been found that

t he conpounds of the present invention nodulate the y-secretase activity.
The conpound§ﬂ§€%%¥€¥§%3€@;¥he i nvention and the pharmaceutically

accept ablse c@cmnmmtls (Ef%rmhieI(B&fhetehﬂtle‘bpre@nn@ytdjé\lfﬂl,siefdbb named ¢tvenfonedst nent or
prevention ofy il cMPhe pl%gﬂam bt YandIRIERGL Bond SRR alfid!ulifii DOCI €5,

cerebral anylo ti-infarct denmentia, Dawn snmome
denentia asslaf@rra?dé%ieaﬁ T F K] b aneri e AR dnterameRicioR Oo{g%l@r,( Bd with
bet a- anyl oi dthe parbégtiabliy sze. Alternaiiviho uardpouadc off fdinga {lch) chebyprepeat

i nvention a@éﬁ&c&%ﬁ%@%&rﬁ% %Jct%%%%&e%?%&n?e%@&éﬂe%k?o’#@. Qﬁfrfa% fay be

useful int or prevention ease or con ected
from t hel&r otisTegtis af @ﬁgule){V)AﬁotlrﬁBmhemmwg@ﬁ prcjikystratgd FPeSPﬁhP@e 215denenti a
with Lewy bO\dheﬁféin HaRY ie Béfaded a.mzl Gr dr BRAGd Gpatinll otk tiriablk arccefifleimnt i a,
denentia pu Down.. dr nt d wi.th Parkinson's
di sease and e&%ﬁ?ﬁ&mggsoc ﬁvmgﬂﬁﬁggﬁﬁ?aqu gﬁﬁﬁgaﬁb‘a”ﬁﬁwgnﬁy the term
"nodul at i on Whangedegpisodde r@?@tlptv i Tthg reagtignegag b@ ghasgedetithelc® ganandieaypr ocessi ng

of APP by th@pﬁvsalge&r@ﬁaﬁ@edci@a@b@énw Eéleérﬁ@@mlay THE. TRf RE&ioh Qardlbt @fdlped i n

whi ch 20, th over te o r oc APP sen

Wi t hout ﬁeebg Sogfceéﬁm %’5?’8“1&’0 %agla@ﬂpht%“?(lpﬁ%g%ﬁ%ﬂﬁﬁ &8?‘45'1‘1?)\/%
quantities d@(OﬁehprB¢é§@édmpmnmn@n@wuﬁem@mamg@@eh@@ﬂe preferably in such a
way that the anounj 3E the A42-peptide produced is reduced. Fpr exanple a
di fferent Abet aa L carr: foduced (e.g. Abeta-38 or qi-her Abeta
pepti de species |of | horter amni @o'ﬁtﬁh sequence i nst ead f/ﬁQeﬁaiAZ) or the
25rel ative gua tl‘{@s of, the progucts aﬁ@”qlffere 115 ~g.Nth¥ ratio of
Abet a- 40 to Abeta-42™)s changed, ppeherébhmmkncre v I't has been
previously shown that the y-secigtase conpl ex Het' al #6 i nvol ved in the
processing of th e, takioprotein. Notch is a signaling protein which plays a
crucial role | :f/opnental processes (e.g. reviewed in{8&Bchweisguth F
(2004) Curr. 4 30R129) Wth respect to the use of y-secretase
nodul at or s |ﬁ*&her py, I't seens particul arly advantageous not to iRferfere
with the Notch-processing activity ofsdbge ysecretase activity in order to
avoi d DUtat'ﬁﬁeHﬂgﬁﬁ %&%d ge effects. While y-secretase inhibitors show
side eff nt inhibition of Notch processing, ysecretase
modul at 0305 nfegmprands affferaely 4 ndgeingk repreEatsiNg(§—@k brrebisnanpdioReppingdduct i on

g5of hi ghl'y cﬁggmgaa@@pIr@yada@r@atw%wmdccafa%a@cgfméham reacBion BdtRdeh an t hout
ecreasl ng t.ne

intérmediate of formula (III) and an intermediate of formula (II), according to Scheme
3, wherein Halo is defined as Cl, Br or I and wherein all other variables are defined as
mentioned here above. Stirring at elevated temperatures (for example 150 °C) and/or

25  pressure may enhance the rate of the reaction. The reaction is charged with CO gas and
is typically performed in an organic solvent such as, for example, THF. The reaction
can be catalysed by a Pd source such as, for example, Pd(OAc);, Pd,(dba); or

Pd(PPhs)s. An appropriate ligand may be added to the reaction.



- 47 - production of smaller, |ess aggregatable forns of Al3, i.e. A1338
and wi t hout concomtant inhibition of Notch processing. Thus, conpounds are
pr ef er r edwohwoinsed®onot show an ef fect on the Notch- procesIinrgoiansizsety of

t he y-secretase-conpl ex. As used herein, the term"treatnent” is intended
to refer to all processes, wherein these 5may be a slow ng, interrupting,
arresting, or stopping of the progression of a disease, but does not
necessarily indicate a total elimnation of all synptonms. The invention
relates to a conmpound according to the general Fornmula (I), the

stereoi soneric forns thereof and the pharmaceutically accept abl €R1aCI d or

base addition salts apd the §0I vates thereof, for use as a arre

The invention afso Y@l at es to gund accordl ng toab heHg ,_Eorrrul a

(1), the stere(ﬂ@ tic forns eof and_the phar b’e Nacceptable
mg{;e sol vai%t,gnher eof ein t e

acid or baseHeddi iap og sakts aﬂa
nmodul ati on of y-secr Yase act |ty'-—'FHPé i ev@rhd omerdl S srel ates to

conmpound according to the general F%r (I'), the stereoisoneric forms

t hereof and the pharnmaceutical |y acce ?aebﬁe acid or base addition 15salts
and the sol vakesativalyr eefmpoupd offeemyly (thiean plembamraparest by sandand agndof

di seases or ma%rtﬂaaasre@alogcﬁsﬁ@ dnl2@1Thd H8rc@ P ERmERNH) mtﬁac&fesﬁaamgBl MCl,

sent 11835 SRRy SRR Pyl St RO iy BT HRL APl el o2ty
Par ki nson' s mfgea@emajmhadmmcanéswwmml@db' wtth@éttanawisrdaed.m 20 In an

enbodi ment, pgl.dmdhaBRs&dA 2condition is preferably AD. The invention also
relates to a conpound according to the general Formula (1), the
st er eoi sorrerlEmeﬁmbml rbedeefd and t he pharnmaceutically acceptable acid or

base additio rhlédlgt@%f%&fﬁuﬁq*\?ggvﬁéreﬁl@ﬁrvgﬁébles 24 adfinEd d@m&ﬂ%n%c{ Gabgent of

sai d di seases e invention a rel ates a conpound accor |an[ to the
general Fbr ridn&e proparcd R consgision o thsming- @Ofeaflﬁ@nﬂrﬁaﬁ%\ateaﬂféo

phar maceut i cialol yhattcgrepp,aaben acihd SMdﬁtb@lSﬁeﬁdldh (Scboms 4). tisSertheUhHalBal vat es
hereol  f Oradlfy MISALIRAL oY SN ol 0oL HhSRERES el ! Mvent i on

al so reI at es nd acco nera ),

st er eoi sorrerlinteﬂfl%ﬁrl%n&)}iéf Poné(ﬁldedttﬁgh%ﬁﬁfﬁimé ng ﬁ’é‘éﬂqﬂvn&%'b@dfeeiﬁn@t aC| d or
base additi O\_ﬂltlsahf&ﬁe @dﬂﬁlcet, h&h&@l\]\dﬁb@&nddﬂ@ﬁ@l@fconcfl@d’nsttlhen tréaeait wied hdide

Pr eventl%n In SuC oraéxatr ]%rorE ép)f 105({"11reac’ile ncomfni%o%gd ol Seases or
condi tionis. “THE Con arso e t's of & dvaccor di ng
to the genertépseﬁbﬂlﬁ@lfah?ﬁf}caltb%lssd er eoi sorrerl c forms thereof and t he
pharmaceutical ly accgptable acid or base addition salts and the sol vates
thereof, for the Atgatfacttre of a nedicament. - 48 - The iAventjpn al so
relates to the usg of | conpound according to the generff /Foé{ la (1), the
stereoi soneric f _trhereof a EE @g utically acgeptable acid or
base additiorHefal t s Adnd t(Hg sotva r@aHo}fl{? el or tq_?etmjﬁfa/cf‘ﬁr engf a

medi canment for the nodul ation of y-secretase activity: 5Th§‘ invention al so
relates to the use of a conpound acco¥adeng4to the general Fornmula (1), the
stereoi soneric forns thereof and the pharnaceutically acceptable acid or
base addition salts and the solvates thereof, for the manufacture of a

medi canent for the treatnent or prevention of any one of the disease
conditions nmentioned hereinbefore. The invention also relates to the use of
a conmpound according to the general Forrmula 10(1), the stereoisoneric forns
t hereof and the pharmaceutically acceptable acid or base addition salts and
t he solvates thereof, for the manufacture of a nedicanment for the treatnent
of any one of the disease conditions nentioned hereinbefore.




In the invention, particular preference is given to conpounds of Formula
(1), or any subgroup thereof with a I1C50 value for the inhibition of the
product i onoab11AsRepept i de 15 of | ess than 1000 nM prefPerairkyiiloasso t han
100 nM nore preferably | ess than 50 nM even nore preferably |ess than 20
NM as determ ned by a suitabl e assay,-4uch as the assay used in the
Exanpl es bel ow. The conpounds of the present invention can be adm ni stered
to mammual s, preferably humans for the treatnent or prevention of any one of
t he di seases nenti oned 20herei nbefore. In view of the utility of the

conmpound of Eorrrula (I% thgre is provided a nethod of treating
war m bl oode ! ng humans, suffering fromor a nethod of
preventi ng wsm mtdymediateaf &mmptal(H), vihershinual vrgiablasrem dlefirted as ufehiganefl befiorecany one
of the di seaggse gfeesﬂe@B%aﬁ&{o@O@Qm&érﬁledéé%@mmqﬁt W?Sac&ﬁmﬁé kSSehkhe

is

admnlstratlon i stem c or. top adm n eferably
oral adnmini strdf F%‘H“w&f&% mgrrediptowd foo{%l?r&l%fo 9 19I5 600RYR K a (1), a
st er eoi sdrerdaa bt osmiutthe be o torarotiaaphehodaelits cabdtye a;zdregmlmhﬂmofaddl tion salt

or solvate tAgl&0f withQ rﬂ@eﬁ'& th%%ﬁ’?ﬂt 0BG { fg& %&Heb@é é"&eﬂa}‘%%ﬂ gsf EJB% e of

skill in the treatnent of suc I seases coul rmne the éctive
ther apeuti c B8Rl YA REL APOM 1HbsUR 8t a1 Beigrtis apf édbhHeeOnara: Medter. An
ef fective t haraapetshicacidabdeyic aci unthe e d%l&ﬁlafltfﬂmoalhwmell&nﬁﬂﬁnﬁg{oklgfotro 50

ng/ kg, in p nore in particular
fromO0.01 @&{I&H%fé%ﬁn%}?gﬁ%ktg&&sﬁgﬁw pr e%)lg?%%%l@ gr om about 0.01 ng/ kg
to about 15 ng/ kg, norge preferabl y fromabout 0.01 ng/kg, t it 10 ny/ kg,
even nore preferabl ‘&Bw%l out 0.01 ng/ kg to about 1 79 rrg/ kg, nost

0 5 )&F

preferably from abou ng/ kg to!anut 1 ny/ kg body g The anmount
of a corrpound acco #Ab t he tion, aHsp re;@rreq”)to here as

the actimge | ngré‘lﬁent i qWINi s requi red to achieve a therapeutically
effect wll of course, vary on case-gy ? basis, for exanple with the
particul ar compound, the route of Sadmnistration, the age and condition of

the reci pi enEXpeEmentakpogeduiciocyl ar di sorder or di sease being treated. A
met hod of trlﬁmitemo@llﬁ@(vmcdr@dﬁw@%nﬁﬂéﬂSlirebsﬁﬂ:tddh@ haetocytesinagingdi ent on

a regimen Offogﬁul%{:'g ﬂgrel%qg 15 e Qstlﬁé St ﬁﬁyén @therelrﬂ okﬂ%?v?rlamee peds of

treatnent the ¢co s accordi ng i on are
f or mul at Ed pﬁqﬁmd QSGH%@FW&M @fqrathe@hy nareedp@ igesmedisied! ﬁqmnéﬁ Kb éww sui tabl e

Lk)har macegtl cab a}‘r@irmhaﬁdl ﬁ1h@|’aﬁ)n&lf16Msﬁﬁu@ﬂomqm\ﬂanﬂé’d%%@@lﬂbﬁﬁﬂwgmg Wel I
nown an rea | r nts 0 e
o o " RS YR AR o Pyt P B ieZora %o SRR RBofin 1P BFRRE Dice o
the synpt onsaStaHeavetgfgroupeguclb@s,amxmlsl@,eﬁ,@dlixlbmyl@te, inpsybeohri trifleteon with one
O(r]I nor et ad?'ﬁa‘rt%%@ah' Ft OEBABLY oe ﬁ%ﬂfcﬁl-ar@F@Pbf‘fifahd){ibhéraﬁraﬁQ)Mleil%\/a{qhﬁleﬁdes t
adm ni s I oONn | cCa 0Sa n | cont ai ns
a comouti oft E%fm?@ﬁ%me‘% IR IR e LT A TN Peagent's. as
wel | as adnmiatingspharcisoeh af for renpbnpoustdriad atebavatall enfpelataerd feasimelddi t i onal
tF herapeut: c &%&537011'705@5?@(:8? %e%laﬁté AhE cRRREIRE At bGRL reg%ﬁqglef@myﬁgtl on.

or exarrp (0] or mu ra | C my e
admi ni ster ea‘yPIBglg'ﬁg g‘i@éﬁfn atnoogj%atnﬁ eﬁt S&C%%W’S%BWW B@&a 5 conposi tion
such as a tarb&:thylpmoldamw)l ie theqresenehvfagestsuchaas K€ Gadds,00stoeEedl. i n separat e

oral dosage fornulations. Wile it is p055| ble for the active ingredient to
be admi nist eFlsdeastionean ferperfermsddn deanrsenaee! pernsheatylyst £OPacHREY Wak eut i cal

conposi ti on.as, for example, CuyO, Cul, or CuBr can be used in catalytic or stoichiometric amounts.

2
1 ¥ e
N7 NH + /KY base, optional Cu(l) N&tN/k\S/Aﬁl
>— A ) solvent ] A
xa
R’ X): Ra=NO,, Ra=NH
(VI RS (X) 2, 2

Scheme 6



Accordingly, the present invention further provides a pharnaceuti cal

conposi tion 25conprising a pharnmaceutically acceptable carrier and, as
active i lyoediignsstga t herapeutically effective anmount ofPCa/EpeomOs03H0
according to Fornmula (1). The carrier or diluent nust be "acceptable” in
the sense of being conpatible with the4iother ingredients of the conposition
and not deleterious to the recipients thereof. For ease of adm nistration,

t he subj ect compounds may be fornulated into various 30 pharmaceuti cal
forms for adm ni stration purposes. The conpounds according to the

i nvention, I@mﬁﬁﬁkmth@kd&Qq conpounds according to Fornula (I) a

pharnaceutl addition salt her

st er eochemi rée %ﬁ% P??OHPB@%W% 3&'?8?“ 155Wc§ SIe]s1s} ecﬂlbs(t}f)‘ﬁ?ﬂ ‘ﬁ]él% i on

t her eof may lbehérebymﬂnwﬂentemmdmtw«érfomuéa EHED. rarc bupriepatd Hyor srmdérpation

adm ni stratiQpgh BPQ}ﬁﬁ%rméﬁat@BPfoﬁHulh KB VAR fh RS 6%1&@&1 icited all

35conposi tions us 0 or syste rin ugs. - 50
- To preparél ot H%ﬁs{lﬁ Ut i%%{meélaﬁﬁ REN sCOB‘F‘Yef%?ﬂQ %Vﬁ@a@ﬁ% dﬁayqﬁs
effective amnqmmabkunbmgpaumwaubaﬂramﬁmmmmdamnp@mmmabﬂgmwnnadQMiTmﬂ sal t

form as the édsé%nr&%ﬁrdls%@ltfoﬂn%d%ﬁ’{ﬁ‘é' R& cle%fh@&daﬂﬁtbgseasﬁ XM pe wth a

pharnaceutlcal y acce le carrier carrier my e a . wide variety
of forms depdAdPligkdrPydecdigmsiheridg K@ﬁ%%t%ﬁe%%n ?a@&e@%wﬁ&am hPOfifat i on.
These pharnamemhu@@maxﬁﬂm@enmeomammbHA@&B{ﬁﬁhﬂﬂmMmEmHDtammngemﬂge form

sui tabl €10 eilaa{etd' e‘?a{tureg {3’511 &g E'b%{:v&e%ﬁ '76’@66) E@)I ]JH%/Y enhgrgcte%el ¥te of the .
percutaneous arente ec Ion or tion. For exanple, in
preparing tH@w%@ﬁﬂﬁék@ﬁ%ﬁéa WatRbAgs agrodediged ?ﬁ?ﬁ¥“@ﬁ%ﬁqﬁahPWé usual

phar maceuti cal nedia may be enplo ucR®as, for exanple, water, glycols,
oils, alcohols and the |ike ipqthe e éf+oral I|qU|62prnggrat|ons 10such
as suspensi ons, SyrupsAtef MNYTrs? emul sithdand sol & oﬁﬁ/ ofr solid carriers
such as starches, Hgar \%élln di l uefibs, | ubgic A nders,

di sintegrating agen |Ik__Tﬁ_Tﬁ__EaSQ;OU pomd%rs, pills, capsules
and tablets. Because gf thg{f EaRR RP A HAdN]alkyiSt on, tabl®ti$ and capsul es
represent the nost advantageous oral dosage unit fOg#s in which case solid
pharmaceutical carriers are obviouslygeppl eyed. For 15parenteral
conpositions, the carrier wll usually conprise sterile water, at least in
| arge part, 1L edients, for exanple, to aid solublllty, may
be i ncl uthed. Ad njtentdbicef Somutai (Vi3 ; whér(am Iéetbmmémctemiay okezofersexaingetl with whi ch
the carrier gompds & tﬁﬁlah@ %HS@A 1t '4333Fn1941 &%gga;lgé&l% B RLids 8 mfé{ﬂﬁ!{l? of

saline and g cose u ion. I'nject e so or. exanmpl e

prepared in (\Rﬂ. Wa‘EPFePTE%ﬂr?‘i‘@? CBensEidnaeacipn Abangalerpydie 0&%5?%9%@ sol uti on
or a m Xt ur ewiti arsiatcrmneliandf Hinicle$X Vs adcutdingrto Skign&ct whdrein a0 Ivaitid bz sire

Ot &1 0 PRI Bl L il Pinfclhod Y, B8, SOLMMALEA LAule S bl &7
prolonged action opriate ol For ur pose

peanut ot @@@éwcmrﬂmgé%@qn@%@éﬂ r@é}crlon POFGuES |gene§%£>4d@aw ipthe aﬂs%ﬁ heti c
glrcerol est @n8eritionae@tichgipitallpsdnybe peifeisncd nla Ka lxdnu ks a0 pyridies stiking ot her

oi I's. Inject i LEP

25appr opr 1 at ol oby BEARp AR s eB s R N T RO B Bl T R e

enpl oyed. AU@@ﬁ@hcluded are solid formpreparations that are |ntended to be
converted, shortly before use, to lilguid form preparations. In the

conposi tions suitable for percutapg Mdrifi stration, the carrier
optionally conprises a netN@tlon enhlangy ng agent ag@ka NEhi t abl e
wetting agent, optlonﬁl onb?ned mnt U|table addi ti veg of any nature in
30m nor proportions, @ddltlves intr C &ﬂﬁnlflcant

del eterious effect 8kin. Said addltlvéé y | aciMftate the

adm nistration to t sklg and/ or may be hel pful Nf C? rlng t he desired
conpositions. These conpd Dtions may be adm ni stered } ous ways, e.g.,
as a tramsdernmal patch, as a spot-on,s@asnm@al ointnment. Acid or base addition
salts of compounds of Fornula (1) due to their increased water 35solubility
over the corresponding base or acid form are nore suitable in the
preparation of aqueous conpositions. -51 - It is especially advantageous
to fornmul ate the aforenenti oned pharmaceutical conpositions in unit dosage
formfor ease of administration and uniformty of dosage. Unit dosage form
as used herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predeterm ned quantity of active ingredient
calculated to




5produce the desired therapeutic effect in association with the required
phar maceuti cal carrier. Exanples of such unit dosage forns are tablets

(i ncl udi /yogewmeser coated tablets), capsules, pills, pomireopasicst s,

waf ers, suppositories, injectable solutions or suspensions and the |ike,
and segregated nmultiples thereof Si nge- t he conpounds according to the

i nvention are potent orally adm nistrable 10 conpounds, pharmnaceuti cal
conpositions conprising said compounds for administration orally are
especi al |y advantageous. In order to enhance the solubility and/or the
stability of _the conmpounds of Formula (1) in pharmaceutical conpositions,
it can be a MG RIOGCQUIS ) oy a-, - or ycycl odextrins or their

deri vat i ves, Infermehated afiforarulhMibax yid) wydreis lios tis testriedd coylndtavomxtes (3), (a15€. g.
2- hydr oxypr OPYd (a-8Y ﬁére&i%ta{eu%9{&@{&&&%{&&&1&(@1@%& bd ple d_%dsl%' £0-sol vents
such as al cg@gl S. may | rnprove the soluhility and/ or  the Z a%lj"‘ls(lt\% of the
conpounds actBrHIMEA1d ctave CoyRFaRTGAETPn BHITA ARt et 8l of S HEFMIbns.
Dependi ng onwhdnen fetds eftriaddian sdteratyictraccdriiag phfarmmele ), ¢ad) cwdappsnd i on
will preferahl: ' e Q ' , ly from
0.1 t6 70 v by SR PO PRATTIR) Rholol, ELaPRONE BBk s lRiGL R SSKES Y, (1
of the conpodermyra %?’r%ﬁ & dafped aypgleavipggrryp $ush 69 fasxempls. WePgt , " nore
preferably ftoomtd0nds@la@dr &iflatd)yn puetigitr C1eBren [;nand én foiableZMI)YBIOR)M 50 to
99.9 % by wej ] i Il ent ages
bei ng based ﬂg%p%tﬁgﬁet%{ gﬁ&%@gﬁ?ﬁj&% ﬂtt%%m%g&r?%ggg? F%Hf&g e&&?gu{;ﬁgé % 81“?%0% ng
exanpl esl{ | | &t riserepgsien Eﬁr‘@?g)ﬁ?d Py Beeatefust, pish g5 farskagpleRefRibaapt er, t he
terhm " T:—IF" n[&ansis@dqiht‘eﬁiﬁyldfsplﬁmf-amfer?daéﬁd]dimﬂaﬂa@?]lwidﬁ;lﬁ{ @rd@[mipbgma‘,hle" I\/EOdH' means
met hanol ; "EtOH' ne t ol : "HPLC! i gh-perf orman iqui

chr omat ogr agfi on S AR el TR0 SRS LPHIRRRSGOENS o ans
et hyl acet atlgsPOuand ira iepchins-ipesiosel verthyel at takuene, DMImMe(b apdsmpnedled | on

m xture; " HGAEUdS3A, OTEaReAL el eP@PiratubdsINT cXBANS bEtwieed hyliaorae; " RP
means T eyer sed PRASG e wil MRS 0 AMEL S G00Cn HTRARS, SQNSEDt rated;
"h" nmeans houl 5§ _q._s.?" means quarﬁ um u PP ; %ﬁﬁ?ﬁ&%?"f‘ MEans sodi um
tri acet oxybonistopdye deadiatipn, obby comvgnisonahhcatirgal di amet er; " Et 20" neans

di et hyl ether; "SFC' neans Supercritical Fluid Chronatography; "DCE' neans

1, 2-di chl or oet hane; " DI PEA" means Rdi i sopropyl et hyl ani néd? "¢ " means
equi val ent; "DIPE" neans dii 6/pr yl etdiers couptingd2 - " ' ans

1, 2-di met hoxpgt hapg, " BVF" nsi'/V, N-dinethyl formam de; "HBW ) means
1-[ bi s(di net hyl am n())z) met hyd-éne 5] : IQ)en@@st sdvarz ol - 1- a4 3?\ﬁpld2|e( )
hexaf | uor ophospfak e; " Pd(PPh3)4" neans

tetraki s(triphenyl phosphi neRpaNCadityy " Pd( OAc) 2" ne&hs Neal Nadi ung b))
acetate; "Pd2(dba)3" neans 5tris(di benzylideneacetone)di pall adi um " X-Phos"
means dicycl ohexyl [2',4',6' -tris(1- Scheme?
met hyl et hyl )[ 1., 1' - bi phenyl ] -2-y1] - phosphi ne; "Dess-Martin periodi nane"
means 1,1, l-m%%r%—)él, 1-di hydro-1, 2- benzi odgxol-3(1H) - one; "rac"
means r atemn 4n mtsrnagiate of framulap\Orvhongim adlegt erregpan o A” represenss Npgndpar at i on  of
the ih_nt er ”Ed\ivﬁ’ér@g He%@@ﬁestgg@g&f RErh@A (2f), hﬁlt\elgeﬂ@ﬂ hRbhedvarialeFhld @¥farapony|
i sot hi ocyanate_ (2. , mml ) was added,.dr opwi at r.t. to.a.mxture
of 5 i oo B RTiGEesto, fioR a8t dn ¥R EREE R BFRRR BoDsearts bt i The
r.m was stigmnséophilie atomafiosubgiution dfhe igeimediateso filgnaila B llawdporimeted under
& eduged Pr eS|S4kk Bne J%b:e_o&lgg yéptrésgﬂs Nglévntg af]gvaﬁti&tnan; Hié)@t‘it?féd 'ilrﬁid?g?éo;@r tﬁaﬂ)oleer ed and
ried unger vacuum ing 2. nt er i at.e :
Pr epar atT°on foﬁnﬁ‘tlae(r%gf‘%ﬂa@%? to%ﬁﬁ%gq%wﬁrﬁﬁ&??aé?e@ed%?%{%ﬁ?ﬁ&) was added
dropwi se at lrefare, wheran Blloris defgedraxBu ook, aind/ehasiy laHotheesdbytidnatidror i de (3. 2
g, 46 mmol) iRl dBtordMthe Rt OB orfoRh&l (R} @ffarkedfioft 9, 9. 2

mol ) was added. portionw se_and the r. m s 20stirred at 70 C for 4 h. The
r.m was coof°8¢tPeE qs.df?crlaﬁﬁfoé@é%w&ep?ﬂp@ﬁ%e Lfeduced



pressure. The residue was partitioned between DCM and water. The conbi ned
organic |layers were dried (MJSO4), filtered and concentrated in vacuo. The
resi due wae 2purasbased by flash col utm chr omat ogr aphy ovePCIiHPR@a/ 05850
(eluent: DCM MeOH from 100/0 to 98/2). The product fractions were coll ected
and concentrated in vacuo, yielding 1l-4¢.0f 25internediate 2 (64 %9. - 53 -
c) Preparation of internediate 3 To a m xture of
3-trifluoromethyl phenyl boronic acid (1.34 g, 7 nmmol), internediate 2 (0.8
g, 4.7 mol) and Cs2CX3 (4.77 g, 14.6 nmmol) in DME (8 mM), and water (4 m)
was added Pd(PPh3r4 (0.436 g, 0.377 mmol) and the m xture was degassed. The
Sresulting mxtur¢ was stirred gnd heated at 95 Cgfor,, & h.hakhe r. m was

cooled to r.t. Agrtiti oned/ ©n water and hel organi ¢ phase was
separated, drie SO4-)' fil eré and the>sol v Nevapor at ed in vacuo
. The residue was plrifi eq7 h col um chromat ogr apfy ovéfX&ilica gel

(el uent: DCM H(f/lrll;nm 100 to 99/ XY The prod Xfractl ons were collected

and concentrated in vacud)' ayi/el Airepgesént88 g of 1T nA@rnmgdAzag@eS’gmscﬁh)

Preparation of internediate 4 1 H ONN % /

( NNN'NN--"--1 Intermediate 42 (Sji.erT d 4.66 nmol), Pd2(dba)3 (426 my,
0. 466 mmol ), Emmmal(mﬂl@:;mg,_o 93 mmol ) and Cs2CCB (6.07 g, 18 6 mmol) were
added to a 5&1'1 Hlftdrf?l@dl% off RErRURR OV Bl IRrdn et Iepesefls GR | oF férﬁlula (a-1)

2rrethy| er a.N2.1 S I was heated at
T00 C 1 orS ovRRaRR Rl g ﬁ‘f‘g ésa%%ﬁqtgg SRR g inf B e o L

m xture was l@iqrp,a@teéd namtmamvrm%ﬁme obivtrinwle (X¥Fgamindelpagpered wuescglatlon ed

§ :Vggﬁfl)col L IrrL mﬁragneaﬁ% @em@ Eer[d%éﬁﬁdlrhééé@@éﬁ in thB ‘ﬁre"séh%b gp@re\é}@cﬁ)ngﬁ%ﬂom ig 0 % O
b0 11 Tho Thebane poh a8 B e s By S B BtV tB N, vatea. The

resi due was #06¢rdinguw d¢tedheiln. Sh PErmgdiefedif figmDladBE Xglpfanisnpsequondy bt e 4 (44 %) .
Exanmpl e AY }pa?éde@%aﬁ;lh% San iRt SlARA cﬁftf@rngﬂ% 9<txn gﬁﬂ afi it ORES L7t ed under

reduced pres ure re ue was _triturate yl ether and the
resul ting soPfa! YR elitNS @P@EFS%{H&OB? feaefinrngrLradent wléﬂe.fqﬁgxamlée Pt
i nt er medi at eand aisnit@3%baptisich s, decoantiplRgCE,0O0L G K @nadbd/gitondllyiiektid 15 % . b)

Preparation ﬁgseh&tcﬁ{a@giy‘ﬁr: gm@unt ofa iod'i\&e%lt H%Nut,' for example, KI or Nal. Finally,
a condensation reaction of intermediate (XXIIIT) with an ammonia source such as, for
15  example, ammonium acetate (NH4OAc) yields a compound of formula (XXIV). In
Scheme 11, Halo is defined as Cl, Br, or I, Halo® is defined as Cl or Br, and all other

variables are deﬁned as mentioned hereinbefore.
2

Al / halo M halo R3
acylation | N j(\Haloa
/‘\\ )\

A4
(XXIN

HNT A3 HN™ A3 o

(XX) 0 Re  OXX1)

R \rhalo A1/ Halo
base NH4OAC
R3 \ A4 \ 4

o)
solvent 0o R4 (XXIIN) N Rt (XXIV)

Scheme 11
20  Experimental procedure 12

An intermediate of formula (IIT), wherein all variables are defined as mentioned before,
can be prepared by conversion of the amino-moiety in intermediate (V) into a halo-

group via a Sandmeyer reaction (Scheme 12). In Scheme 12, Halo is defined as 1, Br or
Cl, and all other variables are defined as mentioned here above. Intermediate (V) is first



5Met hyl hydrazine (0.31 ml, 5.9 mmol) was added to a m xture of internediate
5(1.6 g, 5.9 mol) in 2-propanol. The r.m was heated at reflux for 2 h.
The r. m we=otisswogoncentrat ed under reduced pressure. Pae/Rresiosidng solid
was triturated with diethylether, filtered and dried under vacuum vyielding
493 ng of internediate 6 (37 %9. 10 Ex4aple A3 a) Preparation of
intermediate 7 CF3 NNN,/( ii /)-NNH BrN Internediate 7 was prepared
starting frominternediate 24 and RS-2- (trifluoronethyl)piperazi ne
according to the preparation described in Exanple A8. c b) Preparation of
intermedi ate 8 rN 15 To a sol utjo i.ntermedi ate 7 (500
ny, 1.46 mm‘iOPV‘frdeRﬁW(ci‘éesﬁP"}\Al%‘ga@%‘&h“ Ry &gt WB?WEW HBIHYA SO WET: S %on (37%
2.2 n, 29 navVaNQnaddiaBid(c@ao)iBofslor@Gagyl Btr7y omapityl nitfiiteen o ongamias stirred
at r.t. for s%@ve @ucﬂ\ﬁ@%b%ﬁleg tlghteéf\%haqilgﬁﬁ s%{}féekm aEIﬁnCﬁ’@’%r%tub[red

further at r t. overni oned etwe n water and DCM
The conbi ned WE WP@”@)?PP‘HE?@%%W%%&@CPE%ﬁﬁ ark G l??d’r? ntrated under
reduced 20 pressurgNoO give crude internedia 70 ng) in 83%purity

according to LG MS an FShs_(P1% yi el d), which ulsedRas such in the next
step. Exanple A4 a) araua@oﬂtmm_,atm BrN A mx §ure of
4-f | uor o- 2- net hyl phenol .35 g, 18.6 mmol ), internmgdi ate 24 5.0 g, 18.6

mol ), and K2CG8 (5(M4 g, 187_%emol ) in DVF (20 nml) has—Réated at 100 C for
518h. The r.m was cool ed and then p?)u}éed jonto H20 and extracted wi th DCM
The conbi ned organic extracts were d I@QSOZL) and concentrated under

reduced presweﬁmeﬂ'tglemg&ghlgqg was purifi ed by flash colum chronat ography
over sili caeg 11](%]Pn’aglent n- hept ane/ Et 0A¢ .from 1 0/0Z tqa 70/ 30) ;. The product

fractions el foawalaéHHc@ grigile dp Tepfrigis 3. 8018 of
i nt er nedi at edif®c(@adAherdi RD)s ri¥tagad @tRA leblﬁelmgwmpefrmd}ll ah(&p}icﬂmyl or

10 pyrrolidinyl; wherein Halo represents Br, I or Cl; and wherein all other variables are

defined as mentioned before, hereby named intermediates of formula (I1I-al), may be
prepared starting by substitution of an intermediate of formula (XXV) with R, for
example via alkylation with an alkylhalide, followed by a regioselective substitution
reaction between the obtained intermediate of formula (XXVI) and an amine or alcohol
15  species (XXVII) according to Scheme 13. In Scheme 13, Halo is defined as I, Br, or Cl
and H-L**-R* refers to an amine or alcohol derivative. The substitution reaction is
performed in the presence of a suitable base, such as, for example K,COs, and in a
reaction-inert solvent such as DMF, CH;CN and may also include H,O. This reaction is
typically performed at room temperature (r.t.), but elevated temperatures (for example
20 40-160 °C) in microwave and/or under pressure may enhance the rate of the reaction.
H R R

N’N —~N H—| 2a—Rz2a base N—N
/k />“Halo /I\i />\Halo + a — /l />\L23_R26

solvent g N
Halo Halo”™ N alo ll-a1
(XXV) (XXVI) (XXVII) ( )

Scheme 13
Experimental procedure 14

An intermediate of formula (I1T), wherein L is restricted to | Bl representing a
25  direct bond; wherein Halo is defined as I, Br or Cl and wherein all other variables are
defined as mentioned before, hereby named intermediates of formula (I1I-a2), may be
prepared by a Suzuki-Miyaura cross-coupling reaction between an intermediate of
formula (XXVI) and (XX VII-a) according to Scheme 14. In formula (XXVII), B(OR),
refers to the boronic acid B(OH); or its corresponding boronate ester such as the pinacol
30  ester. This reaction is catalysed by a Pd catalyst such as, for example, Pd(PPhs), or



O Amxture of intermediate 9 (3.52 g, 11.2 mmol ), Pd(OAc)2 (51 ng, 0.224
nmmol ) and 1, 3- bi s(di phenyl phosphi no) propane (185 ng, 0.45 mmol) in THF/ MeOH
(30 mJ 0 whpomwasepepared in a stainless steel autoclaveCurmper1am3so

at nosphere of N2. The vessel was closed and pressurized to 20 bar CO (g)
and the ensuing reaction m xture heategsat 15 125 C for 16 h. The cool ed
reaction m xture was evaporated under reduced pressure. The residue was
suspended in DIPE, and the resulting precipitate was filtered off and dried
in vacuo, yielding 2.25 g of internediate 10 (68% . c) Preparation of

i nt er nedi at To a.salution of jnternediate. 587 . 2.0 mmol)
h THE (10, RS g O dbB it bor SR Kb PESTER 91t roate PR S Hnbiy " and
the r. m wasexstplerie@QOatorK;PO, gk inlahcaclitre meeimolaent sddi asi®lsalcuPMborwas added,
and the r es%@@ﬂgn%sg inARle gf&br AGHE at%lé@te%peﬂ?@re§86@xgﬁglegr gani ¢

extracts were drie ) ,and concentrated under reduced -. -
pressure. co¥h¥ nrsga %%W%Wéuwwgw Hedgc ghle rearifddigh spelsur e,
yi el di ng 54 3camipdafut isiigemivedvaat erddiatipd ér B9 conExaivpdlee#ife. a) Preparati on of
internediate 12 5To a solution of 4-fluorobenzoyl chloride (1.5 g, 9 5
mmol ) in acetone (70kM ) was added ammoni um t hi ocyanate (86&'ngy, 11.4
nmmol ), and the r.m /was stirred at r.t. for 1.5h. Subsequeptly, a solution
of internediate MA('R. 12 g, 10.4 nmol) in acet o*??ée(zo mLONwas added

dropwi se, and thdl resuHabong r. Ras 8T ed at_r.t. ovelnigRtL FRé nixture
was conc. inHaiatuoN and the resi dugxaasaparti tPUHEC Ha weeh wat @n-aand DOM
10 The conbi ned organ®&VBxtracts were dried (MySO4) and concentrated under
reduced pressure. The residue was trischumated with CH3CN, and the resulting

precipitate ]girieg%miltgl VACYO,. %i elding 2.8 g of internmediate 12 (77 % . b)
Preparation _ 3 [/ To,a solution of intermediate 12 (2.88
g, 7.5 mol)nfemedidecefdornpiotii yheueis [addedriaskedds [(“bege MR 7 hgehiol ), and

t he r. m jorasnasdel fit@eheatates of form@k (3’&1?’ﬂnﬁh-y bOpRGRE SRkting, by¥BbdiMitoadF de (1. 06
g, 7.5 mol) was andthe%oresu [ was ' r.t. for 30

Tin The m AR RRL TN BE" M TR b B e TP hEET G s The

conmbi ned or gehime Extby at emingef éorduiad X XKD SO prasriccoifaanpioatisd bamdeth r educed

pressure, YighGHMDRinG rBactlbn GeHdsIvEM beMBAiH £ r L3Inteed¥o COOXChAn RS Used as

such in the be condensed, mostly in a regioselective manner, with the relevant hydrazine R'-

15 NHNH; of formula (XXVIII) in an alcoholic solvent such as propan-2-ol. Stirring at
elevated temperatures (for example, between 40 -160 °C) and/or pressure may enhance
the rate of the reaction, which can be carried out using microwave irradiation or by

conventional heating.

O\rO
O
HN-N—R'
©/ N\CN R']ga 2 H R1
R

SR Q (XXVII N’N/ R
Rz —N -
. [ >N
H Base, solvent N>/—O base, solvent H2N/LN \R13a
(XXIX) \\ (XXX) (V-al)
N Maijor Isomer

20 Scheme 15
Starting materials in the above described schemes are commercially available or can be

prepared by those skilled in the art.

Where necessary or desired, any one or more of the following further steps in any order
may be performed :
25 Compounds of Formula (I), any subgroup thereof, addition salts, solvates, and
stereochemical isomeric forms thereof can be converted into further compounds

according to the invention using procedures known in the art.



20next step. Exanple A8 a) Preparation of internediate 24 BrN NaH

(60 %dispersion in mneral oil; 5.29 g, 132 mmol) was added to a stirred
sol uti on wbah11A8609di br onotri azol e (20.0 g, 88.2 mml) i RCD¥P2uNA8035@N
at nosphere of N2 at r.t.. - 57 - After 30 mn, 2-iodopropane (10.6 m, 106

mmol) was slowy added and the r.m was heated at 40 C for 2-3 h. The
content was carefully poured onto ice/H20 (11), and the m xture was
extracted with DIPE. The conbi ned organic extracts were washed with H20 (4
X 200 nl), then with brine and dried (Na2SO4). Filtration and concentration
5under reduced |l ow oil . Yield: 16.50

ressure el f
Chtermed: at e 2drpopuprebieDE daattli e it 2 (i ur e of
2- chl or ophenol a(o®ve7tze GinctionBl gromps)of intertred medtioatpeurRl4 nfay.nbedyto b6 b&ckerdty) , and
K2C3B (1.54 g, pldielmm! }0 g I%e@&%%t%n@o@@@? ﬁf&rlﬁgdlét@goéi)({lﬁﬂs xﬂlcsrem n.
usi ng 10 mcro%ia“)ra |at_|on ﬁﬁY S coo ed and then poured onto
H20 and extract RPTBSRANSTHBURS oMY FdcPe yatreicda ‘frraafé‘icélo’(}\étF dried
(MySO4) asnd lglpn&%n(}l t ed under reduced pressure. The residue was triturated
in a solutiono n- heptane. The resulting solid was filtered and dried
in vacua at I5baschees foandithagthe compsruniyefdhenpigicat wvemiop s dylpte theryecptaspar at i on
of internedi @hen;Z Ghe koml%uhhﬁ{ccordmg't(l% 11Nent1@ﬁq emdxw;smnﬁatcemﬁuaﬂy aRdpiable 24

(2 2 9, 7.4 compb%}ﬁo?séggr?ﬁqjtyerefgroe I rgegi?i Té@e %&a%ment 2%prﬁ‘}zc)nt10n ofj ASZ%F (4 1

g, 30 nmol) n-a mcrowave.
The r.m msM%@b@btyamnqnhardep@mae\dlﬂbh@w balicsagricbed ematoidehaipethy20 DCM  The

corbi ned;or gaMkiGn@xdk G&EERaNSE S’ @Iéy@@lﬁd\/ﬁéﬁz&la@mcﬁ@a Gemtmatednynder reduced

Do et (B e S TG B EEPsE RS ™ S oy et
fractions wefg ¢ %%B@?s %93 ﬂgﬁgeéa‘%ﬂé’ﬁ%e‘h%?‘&tﬂoﬂ a%{cﬁﬁlk!?har}ﬂagé_}ﬂbﬁ% aneI?pt"—ébQ of

i nternmedi ate 26 aration of 1 nterned nt er medi at e
27 was pr epa90€a>0§1£1%Stth?¥§0ffmadrhe|%?félrlﬁélaﬁ tsgagmens onpygvention af aydisease or

t et r ahydr oi sogdition kdleecdafean tidighgiptoondihiag pf apamsL,iMal, dasliy) deadniia) Exanpl e
AB. C. 15  dementia with Lewy bodies, cerebral amyloid angiopathy, multi-infarct dementia,
dementia pugilistica, Down's syndrome, dementia associated with Parkinson's disease

and dementia associated with beta-amyloid.

As used herein, the term “modulation of y-secretase activity” refers to an effect on the
processing of APP by the y-secretase-complex. Preferably it refers to an effect in which
20  the overall rate of processing of APP remains essentially as without the application of
said compounds, but in which the relative quantities of the processed products are
changed, more preferably in such a way that the amount of the AB342-peptide produced
is reduced. For example a different Abeta species can be produced (e.g. Abeta-38 or
other Abeta peptide species of shorter amino acid sequence instead of Abeta-42) or the
25  relative quantities of the products are different (e.g. the ratio of Abeta-40 to Abeta-42 1s

changed, preferably increased).

It has been previously shown that the y-secretase complex is also involved in the
processing of the Notch-protein. Notch is a signaling protein which plays a crucial role
in developmental processes (e.g. reviewed in Schweisguth F (2004) Curr. Biol. 14,

30  RI129). With respect to the use of y-secretase modulators in therapy, it seems
particularly advantageous not to interfere with the Notch-processing activity of the y-
secretase activity in order to avoid putative undesired side-effects. While y-secretase
inhibitors show side effects due to concomitant inhibition of Notch processing, y-
secretase modulators may have the advantage of selectively decreasing the production

35 ofhighly aggregatable and neurotoxic forms of AP, i.c. AB42, without decreasing the



- 58 - e) Preparation of internediate 28 I nternmedi ate 28 was prepared
starting frominternmediate 24 and 3-(3- nethoxyphenyl)pyrrolidine according
to the prwpaoatiseyodescri bed i n Exanple A8.c. 5f) Preparatrirer01af050350
intermediate 29 NNk / Br' N\ Internmediate 29 was prepared starting from
intermedi ate 24 and DL-3- (trifluoroneiahyl)piperidine according to the
preparation described in Exanple A8 .c. g) Preparation of internediate 30
10 Internmedi ate 30 was prepared starting frominternedi ate 24 and

3- phenyl pi peridine according to the preparation described in Exanple A8.c.

h) Preparation of internediate 31 ----- N I nternedi ate 31
was prepar ed”8¢ugfien ﬁ%@aﬁgﬁ%%?g@f‘%@pﬁtﬁé‘n@?fﬁﬁdl :XS[Bga%d ‘?’r\?.t hyl mor phol i ne
accor di ng t cconbenipmepaibitaned Neehgrodogsthg. T hix,ampbeunds ac prﬁmmdpvlﬁ'clﬁ@o a)
Preparation of i & fgfﬁqi &M e gl%tch/ pr(l)\éessulg acf1v1%f ofaﬁé\l{-secreléa%e COIQ%ICE reparation of

I nternmedi ate 33 A m xture of , 3, 4-tetrahydroi soquinoline (1.1 g, 8.3
mol ), i nterAedcathered? theQerzh greaﬁne&t ﬁ'@ﬁit}ndeﬁmr&@aﬁp@wes&&, ehesgel there n DV

(20 m ) vas rggya & 9 st IggGQntecfrupQ ng, arrerpuﬁ'g, or stopping of the progression of a discase,
but does not necessarily indicate a total elimination of all symptoms.

The invention 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 use as a medicament.

10 The invention also relates to a compound according to the general Formula (I), the
stereoisomeric forms thercof and the pharmaceutically acceptable acid or base addition
salts and the solvates thereof, for use in the modulation of y-secretase activity.

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

15  salts and the solvates thereof, for use in the treatment or prevention of diseases or
conditions selected from the group consisting of AD, TBI, MCI, senility, dementia,
dementia with Lewy bodies, cercbral amyloid angiopathy, multi-infarct dementia,
Down's syndrome, dementia associated with Parkinson's disease and dementia

associated with beta-amyloid.
20  In an embodiment, said disease or condition is preferably AD.

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 use in the treatment of said discases.

The invention also relates to a compound according to the general Formula (I), the
25  stereoisomeric forms thereof and the pharmaceutically acceptable acid or base addition
salts and the solvates thereof, for the treatment or prevention of said diseases.

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 thercof, for the treatment or prevention, in particular treatment, of
30  y-secretase mediated diseases or conditions.

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.



5 using mcrowave irradiation. The r.m was cool ed and then poured onto H20
and extracted with DCM The organic | ayer was dried (MgSO4) and
concent r avedounderor educed pressure. The resi due was purcrirpdoipsdssash

col um chr omat ogr aphy over silica gel (eluent: DCM MeOH from 100/0 to
97/3). The product fractions were coll4gcted and concentrated in vacuo,
yielding 900 ng of internediate 33 (40 % . 10c) Preparation of internediate
34 |/ NNN)J----0 BrN Internmediate 34 was prepared starting from

i nternedi ate 32 and 2-chl orophenol according to the synt hesi s protocol
descri bed i 3b. Exampl e Al 15a) Pre ratl di ate 35
N N A i X B eBriom et o an st o1 PRt asoignegs Tihesters EREmGR phony
cyanocar boni (i, tetser¢od@n@rig for@8 thermok ndvhs piveabedticly redeblaklcianid DBasg 100 i )
for 20 h. Thﬁdrmmsamﬁdm%ew%pﬁ@%f%ﬁqe M%?zﬁctﬁr%?'&ﬁl@d@zhﬁél% Wrfhe H20 was

t hen added and tl e rﬁsu ting solid 20was |tered and dried in vacuo,

yi el di ng 20. moplafionofy-seardaF aptevitys (72 % b) Preparation of internediate

?ﬁt erMe rr;[33|§a[] gﬂ%gﬁve?ﬁor{ %Séfmtds t‘?% mgé)!ié ano(fjac?%rtgg]g gﬂﬁ%ﬁ“‘% P%%%nul\a}vas heat ed
L Tt S B isreomhaons famm w@rqoﬁmsﬁggn@ﬁ@wam@cmw@k e onbed

pressure. Tr@dftﬁﬁlsatsemm sphteb tlﬁﬁob)forfth@ﬁﬁimﬁ“éﬂt&t%f £ hicgioaho@rapiy over
silica gel (el m,100/ 0 t product

Fract: ome Tt br SENNED SN the b ATUAGRE fodRiond idlionbifersmpils
i nternedi at el"l?éﬁn&e?lﬁon/glso gﬁ@éﬁ% ﬁle'%llsé of aac)o&rﬁf)ﬁt&?ic@&ﬂdﬁlﬁ t@fhe'g?c%l%%ﬁge 37 and

i nt er medj ate NC2NO2 i nter irate
{ D, t %e steremsomenc forms thereof andl }1 e

armaceutically accepta
addition salts and the solvates thereof, for the manufacture of a medicament for the

a01d or base

treatment of any one of the disease conditions mentioned hereinbefore.

In the invention, particular preference is given to compounds of Formula (I), or any

subgroup thereof with a ICs, value for the inhibition of the production of Af342-peptide
15  of less than 1000 nM, preferably less than 100 nM, more preferably less than 50 nM,

even more preferably less than 20 nM as determined by a suitable assay, such as the

assay used in the Examples below.

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

20  herecinbefore.

In view of the utility of the compound of Formula (I), there is provided a method of
treating warm-blooded animals, including humans, suffering from or a method of
preventing warm-blooded animals, including humans, to suffer from any one of the

diseases mentioned hereinbefore.

25  Said methods comprise the administration, i.c. the systemic or topical administration,
preferably oral administration, of an effective amount of a compound of Formula (I), a
stereoisomeric form thereof and a pharmaceutically acceptable addition salt or solvate

thereof, to warm-blooded animals, including humans.

Those of skill in the treatment of such discases could determine the effective therapeutic
30  daily amount from the test results presented hereinafter. An effective therapeutic daily
amount would be from about 0.005 mg/kg to 50 mg/kg, in particular 0.01 mg/kg to 50
mg/kg body weight, more in particular from 0.01 mg/kg to 25 mg/kg body weight,
preferably from about 0.01 mg/kg to about 15 mg/kg, more preferably from about 0.01
mg/kg to about 10 mg/kg, even more preferably from about 0.01 mg/kg to about 1



/ Ninternediate 38 0 5 A m xture of 1-fluoro-2-nethoxy-4-nitrobenzene (821
ng, 4.80 nmmol ), 5-nethyl-1H1, 2,4-triazole (800 ng, 9.63 mol ), K2CO3 (4. 80
nmol ) andwONBO/0g891 ) was stirred at 120 C for 1 h. AftecTmpodilogy3sehe r. m
was poured into ice water. The solid was filtered off, washed with water
and dried in vacuo at 50 C. Yield: 0.59 g of internediate 37 (49 % . The
aqg. layer was saturated with NaCl, extracted with DCM 10 and t he organic

| ayer was dried (MgSO4), filtered and the sol vent was evaporated. The

resi due was purified by col um chr omat ogr aphy over silica gel (eI uent :

DCVM . The desi edfrac n ol |l ected and the so porated
Vield 015 BEbE et Bl anaby DTS 0P ehindis Biboy s ibe: ate” 39
CH30 N-- - - - " dmdukRo M@K BB avtgrdingso thdgheddcrtt anvilaltid®, 410 Hefre8 o hgp authder N2

at nosphere. Subsg féﬁi%hﬂ Whlcié@regulﬂtd(% LhiQr QQHE% da%ﬁdléﬂlﬂf Qffed Qvﬂpls) F ‘!S%tulgij’% : g‘d) a? n g 5C

Lﬂég ”ﬁg' Zt ?}@%Ewge hggﬁﬁe%sm%éor G Pl? wﬁéﬁ%m?%aomwdc £ EUY

filtered f fadmiﬁstraahoa,ttbemgeemdsor&hmmf tAdhrecipicht, aat the pascidaralixordt ed and t he
resi due was cﬁ&é%&e%ﬂ% éa{% DIPE, filtered off and dried in vacuo . Yield:
0.35 g of interne 8(73% - 61 - Exanple AI2 a) Preparation of

i ntermedi at eA%ﬂ%dlalfu@a&@le&—rﬁuytal@ammdy aﬁnﬁlﬁﬁeﬁag tBe a&wmgemsoﬁaded to a
sol ution of 4-ne

) (40. 38 g,
0.29 nol) in eﬁ%bo{ﬁgge% 3nela1r1](g goug n?ak%? %er da thé g}ese rnf: O%S é)\%ére%tﬁl Ig%r%ea D
at nospher e. ‘Phwovadsgedordiag toctho swentiwndra eferabin fomadathé ptiedo adminBgat©f or 16
h. Subseguenid Yescritht@ hBleit By \é@@abfeqmlaﬁﬂac&mat ﬂBﬁnﬁQﬂldﬁ@ Bl pA&arcAVRRAbRE ed

d d d d dth
e ot ¢ ot S BRE L B e RIS ] Lol e s {hen
triturated %ﬁe%g%ﬁ&d%?@@g Péaédtgtﬁfaeﬁt‘?onb}haf %alntbre%l'ta%gét ‘rPrgXt o‘?gf%vé‘nt' | ght - brown

solid. Yield erne e 4 é aration of
i nt er nedi at eAlgheimer’ @dlﬁff%?rrfawaﬂéorawhe@& mgy be adypinipnrgd 4lens %ded to a

stirring m xdoutbéna€ibn {kzﬁh%lPdfrﬁbIé Jlﬂ)chg()na]l.ﬁletapet&lcég%ti lKoaphatien telapy i on | n MeOH

(700 m ) gﬁ?gﬁ%&pad%stﬂﬁ S&}agnn%%gtg{abaoslfi% ﬁ%ﬁtﬁ)&%lﬁch gé&a%{s of

H2 were abs cat I on over atomaceous
earth. The fqmppa@deof\ﬁ%m@laéﬁ@%@@wrm@addrﬁmabtéﬁamg agangs, aneiclt e cr ude

product was gaufiniftrR@idn bYthe @bllnﬁdihnd i EBMLﬂkg@ﬁzﬁfd)éaﬂﬂadﬁ[tlohﬁlaheg@ eufiehgdeantin

D/FngSVI 10/ 1? ()wn sepa%atgrpﬂar%%geutlcaﬁ% Isacg)g Yorifilafio qinpexa ple; Q%éﬁ&%‘& ?t ed to

Formula (I) and a therapeutic agent may be administered to the patient together in a
20  single oral dosage composition such as a tablet or capsule, or each agent may be

administered in separate oral dosage formulations.

While it is possible for the active ingredient to be administered alone, it is preferable to

present it as a pharmaceutical composition.

Accordingly, the present invention further provides a pharmaceutical composition
25  comprising a pharmaceutically acceptable carrier and, as active ingredient, a

therapeutically effective amount of a compound according to Formula (I).

The carrier or diluent must be “acceptable” in the sense of being compatible with the
other ingredients of the composition and not deleterious to the recipients thereof.

For ease of administration, the subject compounds may be formulated into various

30  pharmaceutical forms for administration purposes. The compounds according to the
invention, in particular the compounds according to Formula (I), a pharmaceutically
acceptable acid or base addition salt thercof, a stereochemically isomeric form thereof,
or any subgroup or combination therecof may be formulated into various pharmaceutical
forms for administration purposes. As appropriate compositions there may be cited all

35  compositions usually employed for systemically administering drugs.



20l i ght-brown solid. Yield: 180 g of internediate 41 (96 %9 . c) Preparation
of internediate 42 A stirred solution of NaNO2 (7.47 g, 108 nmol) in
conc. H2S©9 206B60vp) was cooled to 10 C. A sol ution of iporarredioaisso 41(20.0
g, 98.4 mmol) in HOAc (200 nm) was added 25at such a rate that the
tenperature of the r.m was maintai nedsgel ow 10 C. After addition was
conplete, the mxture was stirred at r.t. for 30 mn. This solution was
added dropwi se, to a stirring solution of CuBr (28.2 g, 197 mmol) in 48 %
HBr (200 m) at r.t. This m'xture was stirred for 1 h and was then di | uted

with ice water (11), The resulting white preci ate col | ect by
F1Cr ot on artPaEhis Niehonbes e o R0 aia cay K G RETHE hor
| i quor (b). the p§Hcularthmpswid dpt(oayllw\mad@iusmmtcfednlaﬂﬂ&: agiivet ingrediefit iDCM and a

sat. aq. m%l&@'lﬁ’h‘tlﬁﬂte aﬁﬂl@xtﬁr%%!hté Iﬁﬁrrﬁdc@ﬁt{&ﬁl eﬁthﬂl& @Jrﬁg 9]14%[1
di at omaceous earth %ﬁe or gani

ate _was was th a
di | ut ed NH4CHITES MRt g Varteweofgi)@&pﬁﬁ@%ﬂdg}g@él fosm&épf@a%ramn deeﬁiﬁeg or gani ¢
phase wass drfioeainjiMySdbn, Tlhdst plearadccatichl emamrta)heaketdeslmbkelmiumtaby dwngesolid. 5

The not her | i tihen extracted
with DCM Thfgﬂgg&n%?%)el Vi%ﬁ”ﬁ%? g&ﬂeagq}l%@%oag%aggi&gg%@% Iﬂéfed NH4 OH

sol ution untfaentgdl Har:%zaﬁé By ipelatigzy Fay gremplsy Wepmﬁ@hﬁ rC@%lH‘PSé“%lﬁ #s¥has
dried (MySO4Josadel foitngraaglotihe uenbjinraicedidadmgdiv énag bb Eﬁphy&bdubh’] as, Tdre 2 brown

sol i ds were g i ] i r

Preparation o %Plﬁ?‘g%ﬁ% 1y‘&%1§| ﬁ’g a%cg)hff_l gn&){shglhg% ﬁotﬁgo ebe lélzlrlélddl%tt aT%%g?M 0 g,
89.8 mmol0), suph FHmpRaREoRs3EURFY §iB< Y gmylyons aéltiévlml@@sorsSpb%Faﬂa@rﬁ sihave was
added Pd( OACS)tacl(eé&agﬁg kadlnﬁ@ﬂﬂiﬂmi )ubﬁwihtslbiﬁderblcﬁg(udegmﬁ@lalgah@smh@ aiygr opane

(1.48 g, 2 cl osed and
pressuri zed ﬂ% %0 bo er(sénf\l H?% ﬁgs@e%i@g%?:ﬁf Sﬂ h. The cool ed
reaction ni xaedmwstv@é@net@%lpt@ piagd @(asumorépre&e@aﬁhe é@stmdé%meeus apldlogies unihen

acidi fied wfhhngin3hidh @@b soﬂ'l@ﬁﬁarﬁﬁl:éthbeﬂ@amﬁis%@e M@Ml@@@ ftohe resul ting
m xture ﬂ@S evapor.ated unti | S al hlza on_occurr

|
crystal s wer& Eor T eRPR IS MY F R o U tﬂglcampfi% G e ‘8'?““ a‘tlﬁ%sgmdaré?e 65 (87
% . 20e) Pr et tobghnothdr mgli@cmmcﬁrr@@nmls, to aid salufiliy, lmaef bgfindlysedr medi at e 65

E)?éw 2?3(9),0 r1n3 ﬁécmlsa,luu&isafoyExa&ﬁyl@&ﬁa%e@aep@%d%wﬂ@h mhaneaMnﬂPNEs Jﬁggéq %eh n

DonGaat v ar erpol i RS RLaRE ol il stk bie Fuullion Dot s od” at suich
in the next sobwions, dor estraple, vayehedhreBrad iy whephaint ¢arraer icomprisss sdlint eolnteati, at e 43.

25 Exampie Aldcos@loliRIcBRAL &likar dThalidat.ed PREdsRLSubsh. 1iE&@ble solutions

containing compounds of Formula (I) may be formulated in an oil for prolonged action.
Appropriate oils for this purpose are, for example, peanut oil, sesame oil, cottonseed oil,
corn oil, soybean oil, synthetic glycerol esters of long chain fatty acids and mixtures of
these and other oils. Injectable suspensions may also be prepared in which case

25  appropriate liquid carriers, suspending agents and the like may be employed. Also
included are solid form preparations that are intended to be converted, shortly before
use, to liquid form preparations. In the compositions suitable for percutancous
administration, the carrier optionally comprises a penetration enhancing agent and/or a
suitable wetting agent, optionally combined with suitable additives of any nature in

30  minor proportions, which additives do not introduce a significant deleterious effect on
the skin. Said additives may facilitate the administration to the skin and/or may be
helpful for preparing the desired compositions. These compositions may be
administered in various ways, e.g., as a transdermal patch, as a spot-on, as an ointment.
Acid or base addition salts of compounds of Formula (I) due to their increased water

35  solubility over the corresponding base or acid form, are more suitable in the preparation

of aqueous compositions.



[/ - 63 - KRCAB (9.6 g, 69.5 mmol) and 1-nethyl-1-tosyl nethylisocyanide (8
g, 38.2 mmol ) were added to a solution of 2-fornyl-5-nitroanisole (6.29 g,
34. 7 mmolwoiniiseide( 150 m ) and the r.m was refl uxed f@®cTAPR011//BB56. m was
concentrat ed under reduced pressure, the residue was di ssolved in DCM and

t he organi c phase was washed with 5 H29,-dried (MgSH4), filtered and the
sol vent was evaporated in vacuo. The residue was purified by flash

chromat ography over silica gel (eluent: n-heptane/EtOAc from 100/0 to

50/ 50). The product fracti ons were coll ected and t he sol vent was

evaporated. Yield: i nternedj ate 44 Pre rati on of
i nt er medi at e't #ESPE] @a‘iﬁ‘ Wﬁfﬂqsfolg)@nwt)eaéﬁaasforﬁ /%)p]iﬁﬂ;“ﬁc fﬂg % (1 g) under a
N2 at nospher@®mpSsibemsguenit tigsag@foﬁnzfot%awnf@ptm&magm atdi vorformityDi fFlBs4ge. ml ) and

i nternedi at eUﬁ‘lf"d((S@ X as gs@d @er@ﬁq@ersvi@Egys?égfi?glscryg%nfts Mita¥¥8 s ﬁ{daf ed at 25
C under a H2 at rms ere until

was” abs e ca
filtered of fdastgss e&? HH RS %%Fﬁﬁ%e%dtqﬁ@“ﬂ? arCHYf‘em%? 168%&4?81‘"‘
Yi el d: 5.5 gproduck riteatcrieditixdrgpedtic ¢{fBRt MassothtiGaxaith le rédidred al)arﬂlaamacat | on of

i nternedi ate nd
trifluoronet aﬁ?\eésEu %???%? d{ gb&ggﬁﬁ%gal%%bﬁ%gﬁl@ﬂﬁe;&g%gﬂ #ara(ta i n CH3CN
(100 i) at tRblgts), gepsules, pillppsydenpackets, walsrporphesitories riglegiable SPHEIRE (3.0 g,
15. 37 mvol ) sws&nsidekethdahd likat andiiegregdted miiltipkothekef. sol uti on, 20and the r. m
was then refluxed for 2 h, then cooled to r.t. and carefully added to a

stirred sat uviaecetc erpumunds asedrding emthefinvaiZOGRe P8O0 oplly admhestighlsduct was
?ﬁt racf erh Yméoﬂlp@QMsaﬁ}ﬁrﬁlJ&utﬁHag%ﬁbsfﬁbmm&@émQ ki@ dorh @forl I it e{jedkagd

e sol ven S _.evapor a under essure. resul ting dark brown
oi | was purifi tﬁa;}gflloﬁailﬁ 4o ﬁSEW”éﬁan%gSﬁPaphy over SI lica gel (eluent:
DCM MeOH 95/ nt was
evapor at ed ulgl) é(%e-ﬂ&?c]ﬂ E%lﬂ%ﬁseog%g{r%%h%etv@&%&g% ﬂe%ﬁlﬁ%&?%ﬁ“ﬁﬁgﬁgg\{ﬁ 75 9.

b) Prepar at i BRIBCCHREOMAPSIELRS, i pan by-pglyantagegus ® RN 50 %) was added to
Pd/ C 10 % ( Ocy2bQegiinsrdiesir deridivat, i pptiara. hySiok gakyl elbstisutedacyOlodex¥iishi ophene

added. The T A0Sl ELARE! AhnteLpEs difaty, G SRS CE
was absorbecﬁuckrﬁ%alww%tmmmefhwblb@w@Tdforélve%tab&ita@fﬁ@ﬁe@awnéarth and t he

S5filtrate wagc@dnpas fic@tentldiein phadiicdutid@lsoinpoditivnat ed in DI PE, filtered off
and dried under vacuum Yield: 0.66 g of internediate 47 (80 % . Exanple
Al5 a) Prepa¢mndioponfheinmideofediniaiseata®, the pharmaceutical composition will

preferably comprise from 0.05 to 99 % by weight, more preferably from 0.1 to 70 % by
20  weight, even more preferably from 0.1 to 50 % by weight of the compound of Formula

(I), and, from 1 to 99.95 % by weight, more preferably from 30 to 99.9 % by weight,

even more preferably from 50 to 99.9 % by weight of a pharmaceutically acceptable

carrier, all percentages being based on the total weight of the composition.

The following examples illustrate the present invention.

25 Examples

Hereinafter, the term “THF” means tetrahydrofuran; “DCM” means dichloromethane;
“MeOH” means methanol; “EtOH” means cthanol; “HPLC” means high-performance
liquid chromatography; “sat.” Means saturated; “aq.” Means aqueous; “EtOAc” means
ethyl acetate; “r.t.” means room temperature; “r.m.” means reaction mixture; “HOAc”
30  means acetic acid; “Et;N” means triethylamine; “RP” means reversed phase; “min”
means minute(s); “conc.” means concentrated; “h” means hour(s); “q.s.” means
quantum sufficit; “NaBH(OAc):” means sodium triacetoxyborohydride; “I.D.” means
internal diameter; “Et,O” means dicthyl ether; “SFC” means Supercritical Fluid
Chromatography; “DCE” means 1,2-dichloroethane; “DIPEA” means

35  diisopropylethylamine; “eq.” means equivalent; “DIPE” means diisopropyl ether;



0- 10 2-Met hyl pyridi ne-4-boronic acid pinacol ester (3.18 g, 14.5 mol ) and
Pd(PPh3)4 (1.22 g, 1.06 nmol) were added to a sol ution of

2- br ono- 5Swoizbriomeisol e (3.06 g, 13.2 mmol) and Cs2CO8 ( PC3A&PE011480380 nmol )
in DVE (40 m) and H20 (16 m ). The r.m was stirred and heated at refl ux
for 16 h. The r.m was cooled to r.t.-snd partitioned between H20 and DCM
The organi c phase was separated, dried (MJSO4), filtered and the solvent 15
was evaporated. The conbi ned organic |ayers were dried (My504), filtered
and concentrated in vacuo. The residue was purified by flash colum

chr omat ogr ap ver si el ue 00/0.to 98/2). The
pr oduct fracpﬁ\‘}ﬁ jcgmegpf‘é%haﬁﬁﬂ%ﬁc@ﬁmlgdhmﬁﬂb %W@,mléﬁ elding 2.04 g
of i nternedi &{&Tu&n(:aﬁls 19fpis(donetRylepanoahétoyieref- 1HAcaromeaioad -eund 9-oxi200-

| nt er medi at &,481 %0 d6hhatd: @Qi (PP, )m%@n% té&ﬂ%ﬁnﬁ&nglﬁﬁ&‘fﬁﬁlb);ﬂgnmﬁ ure of 10 %

Pd/ C (500 ny) %t hene sol ui;l The . m was
heated at 50 é?(gg@érmﬁanﬂﬁ HEU Phagetate: P@g‘}baé 849%f H2 were absorbed, the
cat al yst vaastrm(eltb@mdildmeaédtdnte]cbmﬂlamumy‘@( Pdoatronmcdioydoteaylih4',6Fhes(¥-i | trat e

was evaporatrﬁg}ﬁgtg%{gl rﬁ%ﬁ&ﬂzl%?}i %P @j%gs-mﬁm e&lﬁﬂ&inﬁ{e Sﬁs)f"ﬁ purified

by col um chro on’s | uent

product f r acfip@eey! W@‘r)e‘ @Hmrﬁédz 9%10@9 ékﬁéwe{ dagyjneiags laCffm@le‘me@m
solid. Yiel dind¥iPFOHY ngans hp@pamdi ate 49 (95 % . Exanple A16 a) Preparation
of internediate 50 30 NH2 - 65 - 2-Methyl pyridine-4-boronic acid pinacol
ester (5.54 4, Progmration qugiciprpdrR@y3) 4 (1.95 g, 1.68 mmol) were added to a
sol ution of 4-bronp-3-fluoroaniline (4.0 g, 21 mmol) and Cs2CC3 (21.3 g,

65. 3 mmolY iﬂfmﬂéﬁg—ﬂéo (25 m). The resulting mxture was
stirred and heated at 95 C for 16 how’/\ The r.m was cooled to r.t. and
partitioned 5 between water ang r‘y/l‘;fgécorrbl ned organic |layers were dried
(MgSHM), filtered and concentra uo. The residue was purified by
flash col unm chromat ography ove:?e ca gel (eluent: DCM MeOH from 100/0 to
98/ 2). The product fractions wer Se:ol | ected and concentrated in vacuo,
yielding 4.1 g of internediate 30 (96 % . Exanple Al17 10b) Preparation of

i nt er medi at i [ester (5.96
g, 26 mol )e%ﬁ%(ylg g}%‘é,h Ol':ﬂl 5&% @éﬁ gclngnﬁn&f?%(raee@&ggwgé Q@H%SOI ution of
4- br onoani | i HEtyrgo -clé@rOrﬁW}n- HMIROBAR. (93 rme)) ingHoxang (£ D The e (40 i )
and H20 (25 wids)stirrddhet riteforiP4 h.Mthe BolxEnts @erkSMSevsﬁdratécedldaﬂfédh@atpmésm 95 C for

16 h. The r. ”fﬂe T 11%%811(? ol t?ltlga&d dlal?l%gs%%ré& rlﬁ‘gd %ﬁ&e\gﬁg&uﬁgg E&% The

conbi ned organi C ere con ‘ed in
vacuo. The r%@ﬁlﬂtfémﬂﬁ'é‘teph(ﬁﬁf“/ﬁ)ed by flash col utm chromat ography over silica

gel (el uent :b)DdaMeiditof marmddHatd to 98/2). The product fractions were
col l ected and concentrated i n vacug MI elding 2.50 g of internediate 51 (54
%9 . 20 Exanple A18 a) Preparati oni)\l nt er nedi ate 52

a

>»N
HN

DIPEA (3.57 g, 27.6 mmol) was added dropwise at r.t. to a stirring mixture of
hydroxylamine hydrochloride (3.2 g, 46 mmol) in MeOH (100 ml) and EtOH

(100ml).Intermediate 1 (2.4 g, 9.2 mmol) was added portionwise and the r.m. was

20 stirred at 70 °C for 4 h. The r.m. was cooled to r.t. and evaporated under reduced
pressure. The residue was partitioned between DCM and water. The combined organic
layers were dried (MgSO,), filtered and concentrated in vacuo. The residue was purified
by flash column chromatography over silica gel (cluent: DCM/Me¢OH from 100/0 to
98/2). The product fractions were collected and concentrated in vacuo, yielding 1 g of

25  intermediate 2 (64 %).



2- Met hyl pyri di ne-4-boronic acid pinacol ester (5 g, 22.8 mmol) and
Pd(PPh3)4 (1.92 g, 1.66 nmol) were added to a sol ution of

1-i odo- 4-wotzoosewene (5.17 g, 20.7 mml) and 25 Cs2CO3P(CZEPE)11680330 nmol )
in DME (40 mM) and water (25 nl). The resulting m xture was stirred and
heated at reflux for 16 h. The r.m was3cooled to r.t. and partitioned

bet ween water and DCM The organi ¢ phase was separated, dried (MJSO4),
filtered and the sol vent was evaporated in vacuo. The conbi ned organic

| ayers were dried (MgSO4), filtered and concentrated in vacuo. The residue
was purified flash {:.ol um,.30_chr omat ogr aphy over silica gel (eluent:

DCM MeOH fro‘%@l—%ﬁm diatede product fractions were col | ected and
concentrated in vacuo, yieldi ngﬁ.\m g of internediate 52 (70 % . D)
Preparation of internmediate 53 N U nterpediate 52 (2.0 g, 9.34 nmmol) was
added to a stirred m xture of NLO/% P{ (1 g) and a 4 %t hi ophene sol ution
in MeOH (2 ml). The r.m was hgatled at=25 C under a H2 5at nosphere. After 3
eq. of H2 were absorbed, thebfatal yst was renoved by filtration over

di at omaceousyearth. The filtr vapor at nder red ressure and
the crude.pr Banrt s S Sl L LRLG RS, BYRRRTELRS S Pl S LSS

i nt er nedi at 08, ¢gmupl) apkGirpOe (P108, 1#Eapmph épBMe (8apD.@hd vatcefhbli ate 54 A
stirred sol Wiserdef pdaNGy, (04363, (g3778ﬂm31£afmlhé nliftuRans degdeded(Phe2 M) was

cooled ta 10 _C. .4- brono-2- et hoxy: phen 1 pe 5 74 mol ) in HOAc (100
oY vas Sidds TR TR e Ay PO ke fhe ot e Eopka i
mai nt ai ned belkdeartitiong, bepfqea wated dind PON. Thogreasio whésetvad separagedpiindur e was

stirred at rdesd 9iiddghahe Toiven Sab UldpRas ,addethdtARNAR pulifldyst T T ng
solutron o

I , . 223, mMTo in 48 % HBr (. t.r. Thi s, m xture
vas st 1 ed b Eaim EhaR eI PRk av et 6 Ghork DO Bk g B D e
resul ti ng whltegrpdustirgitipet wernasllected land tedessatedi ik vecapi weldinpd 30aestfed with
H20, vyi ej@i ngtdmediate3 (2) and the nother liquor (b). 20 The solid (a) was
suspended in a mxture of DCM and a sat. ag. Na2COQ2 sol ution. The resulting
slurry was fd)Prgretionlintctmedimadceous earth. The organic | ayer of the
filtrate was washed with a diluted NH4OH soi on until the di sappearance

of blue colour. The organic phase wgs drieo ), filtered and

evaporated to yield a brown solj Kot her—"l i quor (b) was basified by
the addition of solid Na2CO3 an S Y
[\

5 extracted wwth DCM The
conbi ned organi c ext racts\gﬁr ed W h diluted NH4OH sol ution until
t he di sappearance of bl ue

ur. The organi c phase was dried (MySO4),
filtered and evaporated to give a brown solid. The 2 brown solids were
conbi ned, yilatedinedyate4? Ol.4 oft.Gommenetib@b®: 616 9 096 mmolsX-Phos) Prepar ati on

of I nt er medi @leiro 03 LN IRNG. e w1 D0 ANI v e bihcRlORsidrer (5. 49 o,
25.1 mol ) and P

i nt er medi at em‘oeff{l@ﬁ?ggg%?gﬁ( %6%81%5) lgal@%g@%%?%g% ';‘n?ie’ie—lf? ;)I( gtol (r)rin) o];md
K2COB (1B g, at@dspimm| The rihevasdsatkd atnld0 (i€ xar20cn. Wasn, dteirmn. edhs apdechoatted at 100
gc;{v[or Tﬁs h. n\%_ﬁ@r \Xczlasryddé’é{aa%d?l%%&qlré Qad eﬁrgct@&‘gzitﬁ @dé\l&ﬁfé%ﬂllb?l%& i 320 and
T o el b LS00 oL o e
chr omat ogr aphyflash eslusin lchwanagelaphe bueepilica PXIN IMeEHD ¢ MavieQBGYon 1@/®6/ 4) . The
product fracdg, BYPhWb&uct fractions were collected and concentrated in vacuo. The residue was
20  triturated in DIPE, yiclding 0.95 g of intermediate 4 (44 %).
Example A2
a) Preparation of intermediate 5

@*@
N\\\N

A mixture of 2-chloro-aniline (5 g, 39.2 mmol) and diphenyl cyanocarbon-imidate (8.89

g, 37.3 mmol) was heated at reflux in 2-propanol (35 ml) for 20 h. The r.m. was then



10col I ected and concentrated in vacuo, yielding 4.5 g of internediate 55
(52 %9 . Exanple A22 Preparation of internediate 66 I nternedi ate 66 was
pr epar ed woanti/asgobr om i nt er redi ate 32 and 3- PCT/EP2011/050350
15(trifluoronethyl)phenyl boronic acid according to the synthesis protocol
described in Exanple Al . a. Exanple A28 a) Preparation of internediate 67
20 Internediate 67 was prepared starting from

4-fl uor o- 3- met hoxybenzal dehyde and 4- nethylim dazole according to the

synt hesi s protocol described in Exarrpl e AI 2 a. b) Preparation of

i ntermedi ate 68 - 68 - To a sol |nter ate 6 , 1.63
mol ) in THEOPECHed éiP‘?ef 7@“@%&“‘5&1 rﬁ“ VW tﬁlﬁuzﬁfi%u‘?# etg)o‘l%“ f 63 mol ,
2.5 Min hexhaesyltingbdidrwanfilteed asd dniaded viom, ticlding.1 (agoﬁlﬁ&rﬁealfateﬁ inwhi ch a
sol ution of ¢3f gy qu?q&c@;(gn@tg (28 ﬁg}ym;é@éldmguy in THF (1 nl) was added.
The r. mwas then S |rr{ad at - 75 m n. and quenched by the 5addition
of a sat. acg (5 mL). The reaction was allowed to warmto
r. t. and concentrated under reduqed”/pressure. The residue was purified by
flash col um chromat ography ?qu_( isi ki ca gel (eluent: DCM MeOH(NH3) from
100/0 to 99/1). The product fFactNoh3SNMere col |l ected and concentrated in
vacuo, yielding 150 ng of internediatg 631(21 % . Exanple A24 Preparation
of internediate 69 and 70 Br----- (r -4 N -Intermediate 69 Br

102, 2' -Bi pyridine (3.12, 20 nmol), copper acetate (3.63 g, 20 mvol) and
sodi um

5 Methylhydrazine (0.31 ml, 5.9 mmol) was added to a mixture of intermediate 5 (1.6 g,
5.9 mmol) in 2-propanol. The r.m. was heated at reflux for 2 h. The r.m. was then
concentrated under reduced pressure. The resulting solid was triturated with
diethylether, filtered and dried under vacuum, yielding 493 mg of intermediate 6 (37
%).

10 Example A3
a) Preparation of intermediate 7

% CF,
NN
/QN/>—N\_/NH

Intermediate 7 was prepared starting from intermediate 24 and RS-2-

Br

(trifluoromethyl)piperazine according to the preparation described in Example AS.c.

b) Preparation of intermediate 8
37 CF,
N-N —
L 2=N N—
15  To a solution of intermediate 7 (500 mg, 1.46 mmol) in DCM (10 ml) was added an aq.

formaldehyde solution (37%, 2.2 ml, 29 mmol) and NaBH(OAc); (1.86 g, 8.77 mmol).
The r.m. was stirred at r.t. for 30 min. Na,SO4 (6.2 g) was added and the r.m. was

stirred further at r.t. overnight. The r.m. was partitioned between water and DCM. The
combined organic extracts were dried (MgS0O4) and concentrated under reduced

20  pressure to give crude intermediate 8 (570 mg) in 83% purity according to LC-MS
analysis (91% yield), which was used as such in the next step.



carbonate (4.24 g, 40 mmol) was added to a sol ution of

3,5-di brono-1H 1, 2,4-triazole (4.54 g, 20 mmol) and cycl opropyl boronic
acid (3. Mogo1uB60v| ) in DCE (150 nl). The r.m was heatretl/E®2017056356 or 16 h
and was then cooled to r.t. and washed with a sat. aqg. solution of ammoni um
chl oride. The conbi ned organic extractsswere washed with brine 15and dried
(MgSH). Filtration and concentrati on under reduced pressure gave a residue
whi ch was purified by flash colum chronat ography over silica gel (eluent:
Hept ane/ Et OAc from 100/0 to 50/50). The product fractions were coll ected
and concentr%ted ig4vacuo yielding 1 g of a 70/30 m xture of internediate
69 and inter 70 (21 % which was used as such in the next reaction
step. 20 B. DPeqparagvmn g thae Bonpounds Exanple Bl Preparation of
compound 64 To a solutlon of internediatfe 68 (120 ng, 0 27 mmol) in DCM
(5 nm) at r. t. was added 25 Dess-\art} eriodi nane (172 ng, 0.41 nmol).
The r.m was then stirred for 1 h./Th was then concentrated under
reduced pressure. The resi due wls™ he rified by flash col um
chromat ogr aphy over silica gel (lel : MeOH(NH3) from 100/0 to - 69 -
99/1). The product fractlonsBmereNcoIIected and concentrated in vacuo,

i el di 21 d d
505" ner neqrirurs TegyR b el SSATR Fuliey Bl ERRNALLRE g TITPuN
R Phos (151 Hitfs mow B0 Akt M@G@m@b B MY (2 k4 oot DR t b’ a

sol ution of jgnt emmdlms&oaﬁdéme@pourad fad H@@An)d exfractedWitthPCMR -TRE Opanol (20

m) under a Nzé)n)teg%réjahl%re%ract shvever"e drled @@gsod‘ Z O(F %%cenirapeg ug efr%duced h. Then, the

rr-m was CoOO urée was extracted

Wi th DCM TH@GQ§WﬁbThﬁéG51@ﬁgM p@rlﬁ@é/@r ﬂasmprrqh@drla(wmpverfﬂhw etled and
Cﬁncent rat edﬁ?llu@ntvﬂ-%kkﬁanemgﬁ’ Qﬁinduﬂ)/(y\@SmDJ% ITfh @bﬁla]yt Ealcﬁ&g gfegé %tma%tg?l 5). Th

chr omat ogr aphy, over ica o] e
pr oduct fraéF%Sﬂ?EW§ @dﬁﬁ%&?@&mgﬁfgi%ﬂ @‘?Fﬁaggﬂsﬁgb;cuo The resi due was
di ssol vel) i Dir EfEradic (g 16 in 2-propanol was added dropw se to
the stirring solution. The HCl 155alt was tfthen collected by filtration and
the product was dried in vacuo to W 2 ng of conpound 69 (.HCL .2.7
H20; 21 9% . Exanple B3 Preparatijog of pound 59, 108, 109 , NN N Co. No.
59: rac Co. No. 108: enanti oner 5% 109: enantiomer B CF 3
Intermediate 39 (2.7 g, 13.2 N Pd2(dba)3 (1.2 g, 1.3 mmol), X-Phos
(1.3 g, 2.6 20 mol) and Cs2 (12 9 g, 40 nmol ) were added to a sol ution
of internediate 29 (4.5 g, 13.2 mmol) in 2-nethyl-2-propanol (100 m) under
a N2 at nosphémnextuithd iltermediages’ (dtgedl.2mnid) PAGA): G0 nig, 0PR¢mmdlhandr . m  was

cool ed to r.{3piWaliRhyIPRS) %‘H&'ﬁ»}ﬂ)pﬁ 1%51%1 .45 Hﬁr%l)%%fﬁ%ME@Ht gelmpigh DCM  The
conbi ned organic |layers were drie tered and concentra ed in

vacuo. The rB5) WiPTReEcddp Aistniess Btﬁelﬂl\lggﬁv‘zd‘ﬂdﬁw atmosphere of N,. The vesse

was closed and pressurized to 20 bar CO (g) and the ensuing reaction mixture heated at

15 125 °C for 16 h. The cooled reaction mixture was evaporated under reduced pressure.
The residue was suspended in DIPE, and the resulting precipitate was filtered off and
dried in vacuo, yielding 2.25 g of intermediate 10 (68%).
c) Preparation of intermediate 11

F
N-N
HO%N%O

To a solution of intermediate 10 (587 mg, 2.0 mmol) in THF (10 ml) was added an aq.
20 IN NaOH solution (10 mL, 10 mmol), and the r.m. was stirred at r.t. for 1h. Then an aq.
IN HCI solution was added, and the resulting mixture was extracted with DCM. The

combined organic extracts were dried (MgSO4) and concentrated under reduced



25chr omat ogr aphy over silica gel (eluent: DCM MeOH from 100/0 to 95/5),
yielding 4.4 g of conpound 59 (72 % rac). Conpound 58 was separated into
its enantwormerishysy - 70 - preparative SEC (Chiral pak Pcampkoi@®s@80 x 250
nmm nobil e phase (CO2, MeOH with 0.2% 2-propyl am ne). Both enantioners were
crystallized fromDI PE. The precipitatswas filtered off and dried in vacuo
at 60 C. Yield: 1.38 g of Conpound 108 (23 % 1st fraction fromthe colum;
enantionmer A) and 1.25 g of Conpound 109 (20 % Tid 5fraction fromthe
colum; enantionmer B). Exanple B4 a) Preparation of conmpound 48 MeOH
(150 M) was added to Pd/C 10.% (200 under N2 at ppsphere. A m xture of
|t or e at TSI, 5o el iR e cTRAFH B CENRE oG Hels Saded.
The r.m 10 masfmtérnredhtatl @3 %. under H2 at nosphere until 2 eq. of H2 were
absorbed. The.epiahyst was filtered off over diatomaceous earth and the
filtrate was evaporated. The .re &due was partitioned between DCM and wat er.
The conbi ne@&%ﬁﬁﬁ%ﬂg@m 0 S dried (MySO4), filtered and concentrated

in vacuo. The residue was sugpended in DIPE, filtered and dried, yielding

0.6 g of compound 48 (62 % .0 epgr at Len_of conpound 1
Triethylam ne (0.028 nl, Q.2 N a solution of conpound 48
(80 nmy, 0.17 mml) in DAM (4 7 ASol ytion of acetylchloride (0.012 ni,

0.17 nmml) in DCM (1 rﬂ))wa[s added dropWsie ar r.t., and the r.m was
stirred at r.t. for 1 h.” Subsequently, water (1 m) was added, and the

mxture was fd ) {aned YeTuofibeh9! dHikdificiVs 0285 Nidhdl] fheketbs @b dIpeROUS earth)
and the fil "tea:dg';&f was .concentr at resi due s suspended 1 n DI PE and

géj Th%
CHBCN, filt YREOYHIHON PP Bt gD |97l Hin Sues s gbatay for - 79
Exanpl e B5 PsleSabstuanrly,of sotoiopofiimtbrah®diatt 40K2.12Ng, 10.4 mmol) in acetone (20
mLO0 was added dropwise, and the resulting r.m. was stirred at r.t. overnight. The
mixture was conc. in vacuo, and the residue was partitioned between water and DCM.
10 The combined organic extracts were dried (MgSQO4) and concentrated under reduced
pressure. The residue was triturated with CH3CN, and the resulting precipitate dried in

vacuo, yielding 2.8 g of intermediate 12 (77 %).

b) Preparation of intermediate 13
4
N R F
AT
)=/ ~S 0

To a solution of intermediate 12 (2.88 g, 7.5 mmol) in acetone (200 ml) was added

15 K,COj;(1.04 g, 7.5 mmol), and the r.m. was stirred at r.t. for 30 min. Subsequently,
methyliodide (1.06 g, 7.5 mmol) was added, and the resulting r.m. was stirred at r.t. for
30 min. The mixture was poured into ice-water, and extracted with DCM. The
combined organic extracts were dried (MgSQO4) and concentrated under reduced
pressure, vielding 2.8 g of crude intermediate 13 (94 %), which was used as such in the
20 next step.

Example A8
a) Preparation of intermediate 24

N—

N—N
/L />\Br
" N
NaH (60 % dispersion in mineral oil; 5.29 g, 132 mmol) was added to a stirred solution
25  of 3,5-dibromotriazole (20.0 g, 88.2 mmol) in DMF under an atmosphere of N, at r.t..

B



NNNHN:":j Internediate 42 (594 ng, 2.22 mmol), Pd2(dba)3 (203 ng, 0.222
nmml ), X-Phos (233 ng, 0.489 mmol) and Cs2CO3 (2.17 g, 6.67 nmol) were
added to wo=olwuss@n of 5 internediate 6 (700 ng, 2.22 nRO)EPRO11/050350

2-nmet hyl - 2-propanol (20 m ) under a N2 atnosphere. The r.m was heated at
110 C over weekend. Then, the r.m wasstooled to r.t., water and DCM were
added and the m xture was was filtered over di atonaceous earth. The | ayers
were separated and the aq. |layer extracted with DCM The conbi ned organic

| ayers were dried (MgSO4), filtered and concentrated in vacuo. The residue

was 10 purifjed I colu ogr ver iC el uent :

hovt vork oSt i ohRdoraraan o O b ST Tk et R e e ST ect ed and
concent r at echepted wed- foo2gihv e hdﬁomfglt ohs puefelly pegpalondgo #&/HaOd 1 Diodrtbe
fractions whi,gh,WeHLERMELE WaH DIPEIRES oﬂlbﬁleBE’rgQﬁlg RALRL WEe HRlEd Wk Vydac

Denali C18 adient of (0.25 %
NHAHCOB sol ulflf%‘ %Or@‘g»)tﬁ%WBHWWQTBFlg@a\@@§‘?‘5a§fﬁa8ﬁ%a‘%ér°8°@£§&fm ected and
wor ked up.  Yindbideeductd prssued yieldedouridwASl. Yaaddrdiori®d ofiietecnddia®24 (% m xt ur e
of internedi cfRutibd Bf IBrmiAg 25mol ) and DI PEA (64 ng, 0.48 nmmol) in DW
(2 M) was a%FBTU—(‘IGO—CF The r.m was stirred at r.t. for
10 20 mn Then, internediate 36 (100 nmol ) was added and the r. m
was stirred at r.t. overnight. The rNHN oncentrated in vacuo, and the
resi due was purified by flash col umlc H>r‘d?rat agr aphy over silica gel

(eluent: DCM MeOH(NH3) from 100/0 Bo g%/ 5). The product containing
fracti ons weAeixiotel dQtehtbrephdnad 60Z2pl 3.Gtnad1), intaracdiate 2FHe5 eSS 6 due vasd

urlfledfur i 10 um 250
B o e (e rﬂﬁgﬁq@%‘%@g?ﬁ*@m P R g o
H20) / weolf()l] mrFrﬂéNaﬁP er&ﬂsi&ﬂmﬂ rietind 1&s Grled 9 thagrogeed oite St mdextipetedyi el d: 11
ng of conpouwith BGM aosbomisideydrghrdc Ixttapts wekxd@igdl(®1gBD,) 41d @pdveatrdtehuraibr

ot )2 BN PR e Bt WL SR SRR B ) 21,

Cs2CO8 (1. 7gregilting sshqﬂrﬁm filtgred endeiigd é vasva als¥9) E{mhimﬁlgﬁflermﬂaf@% (576
ng 1. 82 mmoisp %)n 2- met hyl - 2-propanol (20 m) under a N2 atnosphere. The

. m vvasldéﬁeatﬁ,d %;atlg)'r(l)oflgte{’rgédla:}tG I? Then, the r.m was cooled to r.t., water
was adde racted with DCM The conbi ned organic
| ayers were dried (MgSOH4), fllteredq?rgg co trated in vacuo. The residue
was purified 10 by flash col um chg togra ver silica gel (eluent:
DCM MeOH from 100/0 to 95/5). Egc}e,(pr du ractions were collected and
concentrated in vacuo. The residue Mas'\ s50l ved in CH3CN and a 6 N HC1
sol. in 2-propanol was added dropw se t\b\{ he stirring solution. The

preci pi tate wag LAt ifOhlghled 0% LlLihalh otmapg kGRS, was dried in
vacuo to yield comnpoun Exanpl e B8

5
Preparati on of “E‘%?i)pé%lﬁ P (Gl %MBHWE %208“1]@ wagl %aiedrﬁtrﬁﬁ/a °C édf? dba) 3
(1.15 g, 1. 26Ginmmd thicro&aPbdthe In. 2vag coded@rdrtiml pouaid dnfoI2AOCHhd(ckRaBedywittB7. 8

ol ) weye agded rT]%f %bg‘gédfﬂt“%&% %@ra&t@%&%@%%@ﬁ aﬁ&)%&erﬁ%t&l ungig- 6 Mol ) in

2- met hyl - 2- propa was heat ed at
80 C for 16 Wducrhgiessufqd he roridugpyas gdicd @y flash cofumn hapraptogiarhyaygedliind t he
m xture was @kidhaat: @chepiahdIEION frdhe0@o 50188, Digaoduet frayienswwer e dri ed

(MgsS™), fil urified by
F1'2sh col urm-Fy L aRSoaRRaaL b AkeR, yAKAELDs o IR ERMEERAREAPY Y om T00rD to
95/5). The piduens v:_“vm‘ t7fract| ons were collected and concentrat ed
in vacua. The residue was purified fuother flash col um chromat ogr aphy

over silica gel (eluent: n-heptane/Et Ac 100/0 to 50/50). The product
containing fractions were coIIectea\l’ Atrated in

)\N

Intermediate 27 was prepared starting from intermediate 24 and 1,2,3,4-

25

tetrahydroisoquinoline according to the preparation described in Example AS.c.



- 73 - vacuo. The residue was purified further via RP preparative HPLC [ RP
Vydac Denali C18 - 10 m 250 g, I.D. 5 cm; nobile phase: a gradient of
(0.25 % NmoHCa®sswbuti on in H20)/ MeOH] . The product fraeCrmP0MeFES0

coll ected and worked up. The residue was crystallized formDI PE. Yield:
1.31 g of conpound 4 (yield 24% . 5 Exsswple B9 Preparation of conpound 9
N,1-1/4....NTo a mxture of internediate 11 (540 ng, 1.93 mmol),
internediate 41 (327 ng, 1.61 mmol) and DIPEA (1.39 m, 8.06 muol) in DWF
(25 m) was added HBTU (921 ng, 2.42 mmol). The r.m was stirred at r.t.
for 30 mn. e mxture was parfjtioned between 10 water and DCM The

conbi ned or g4 1 P +ed (MgSH), filtered and concentrated in
vacua. The residue was purified by flash cqunB,chronatography over silica
gel (eluent: DCM MeOH from 100/ 0 tg_ﬁ ). The product containing fractions
were col |l ected and concentrat egg LA/ vggu\i}l:‘em due was purified further
via RP preparative HPLC [RP Wy ac DEnaNi 10 gm 250 g, I.D. 5 cm;
nobi | e phase: a 15 gradlent of (0.25 %'NHAHCO3 solution in H20)/CH3CN]. The

product fracti [ | | rk e I due was

crystalli zegltn:pe%%lm i%l?{:@ % Cgs’}%plgrﬁﬁ%“ﬁgme&atdﬂ ng%s(bl d 31 %9. 20 A

m xture of |rn@tb¢wh¢rm)em®de@ APy tmthsgremfsmgn @ﬁ@h@éum@xaﬁm&ré fne (826
ng, 17.6 ymof) PrdpBratioetinlhedife 0 ) was heated at reflux for 16 h. The r. m
was conc. in vacuo, and the residue s partitioned between water and DCM
The conbi ned organic | ayers were dried SO4F, filtered and concentrated
in vacua. The residue was trituratedy-wWth CN and the precipitate dried
in vacua. Yield: 740 ng of conpound/IQO/}Gw' el o 45 259 . Table 1 list the
conpounds that were prepared by aBal odjy t ne of the above Exanples. 'Pr.’

refers to thﬁnt&i&féﬁﬁkézﬁﬁgﬁﬁré M@J&ﬁ%o&%t%eﬁﬁte@ﬁ%ﬁﬁ 31 he - 14 -

conmpound was thes) ze ns comnpound no case no
specific st e@ré%@mt@f Dyperiding gefiordipg(@ th%lere%ﬁr%@@rdé%@?& @rExamp%? Aohpound,
this nmeans t@@rerahdon offfpeuncdimasdoobt ai ned as a m xture of the R and the S
form(RS). In case no salt formis inofl cat edhe conmpound was obtai ned as

a free base. Salt forns 50f the free b as, for exanple, HCl salt
forms, can easily be obtained by us tyol'- procedures known to those
skilled in the art. In a typicalpg, NFre for the conversion to a HCL salt
form fOf exanple, the free base was di ssglved in a solvent such as, for
exanpl e, b PE or Et20, and subsequently a HCl1 solution in a solvent such as
2-propanol  otnterpediafedd warsrepaasdoyriagiiominteimedigter2grand Sgwendpineristitg od of
tinme, 10typidgabidingabtgipreblratibmdescribelddn Brdvaleagiche rate of the reactions.

Table 1 h) Preparation of intermediate 31

Br
15  Intermediate 31 was prepared starting from intermediate 24 and cis-2,6-
dimethylmorpholine according to the preparation described in Example AS8.c.

Example A9
a) Preparation of intermediate 32

N/

N-

/“\ />\Br
N

20  Intermediate 32 was prepared starting from 3,5-dibromotriazole and methyl iodide

Br

according to the preparation described in Example AS8.a.
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b) Preparation of intermediate 33

/

o5
Br/&N/>‘N

A mixture of 1,2,3,4-tetrahydroisoquinoline (1.1 g, 8.3 mmol), intermediate 32 (0.2 g,
8.3 mmol), K,CO; (2.3 g, 16.6 mmol) in DMF (20 ml) was heated at 160 °C for 45 min
using microwave irradiation. The r.m. was cooled and then poured onto H,O and
extracted with DCM. The organic layer was dried (MgS0O,4) and concentrated under
reduced pressure. The residue was purified by flash column chromatography over silica
gel (eluent: DCM/MeOH from 100/0 to 97/3). The product fractions were collected and
concentrated in vacuo, yielding 900 mg of intermediate 33 (40 %).

N’N/ Q
/l />‘O Cl

Br N

¢) Preparation of intermediate 34

Intermediate 34 was prepared starting from intermediate 32 and 2-chlorophenol
according to the synthesis protocol described in Example A8b.

Example A10
a) Preparation of intermediate 35

H
CF N_ _O
TO
\\\N

A mixture of 3-aminobenzotrifluoride (15 g, 93 mmol) and diphenyl cyanocarbon-
imidate (22.2 g, 93 mmol) was heated at reflux in THF (100 ml) for 20 h. The r.m. was

then concentrated under reduced pressure. H,O was then added and the resulting solid

was filtered and dried in vacuo, yiclding 20.7 g of intermediate 35 (72 %).
b) Preparation of intermediate 36

Methylhydrazine (2.1 ml, 39 mmol) was added to a mixture of intermediate 35 (10 g, 33
mmol) in 2-propanol (250 ml). The r.m. was heated at reflux for 20 h. The r.m. was then
concentrated under reduced pressure. The residue was purified by flash column
chromatography over silica gel (eluent: DCM/MeOH(NH3) from 100/0 to 97/3). The
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product fractions were collected and concentrated in vacuo, yielding 6.70 g of
intermediate 36 (75 %).

Example A1l
a) Preparation of intermediate 37 and intermediate 38

NO, NO,
o >\
N~ N . . /SN . .
):N o Intermediate 37 N\;,\ul intermediate 38

~ ~

5 A mixture of 1-fluoro-2-methoxy-4-nitrobenzene (821 mg, 4.80 mmol), 5-methyl-1H-
1,2,4-triazole (800 mg, 9.63 mmol), K,CO3 (4.80 mmol) and DMSO (8 ml) was stirred
at 120 °C for 1 h. After cooling, the r.m. was poured into ice water. The solid was
filtered off, washed with water and dried ir vacuo at 50 °C. Yield: 0.55 g of
intermediate 37 (49 %). The aq. layer was saturated with NaCl, extracted with DCM

10 and the organic layer was dried (MgSOy), filtered and the solvent was evaporated. The
residue was purified by column chromatography over silica gel (cluent: DCM). The
desired fraction was collected and the solvent was evaporated. Yield: 0.15 g of
intermediate 38 (13 %).

b) Preparation of intermediate 39
CH30
N==\
\N’
MeOH (50 ml) was added to Pd/C 10 % (150 mg) under N, atmosphere. Subsequently,
15 a 0.4 % thiophene solution in DIPE (1 ml) and intermediate 37 (550 mg, 2.35 mmol)

were added. The r.m. was stirred at 25°C under H; atmosphere until 3 eq. of H, was

NH,

absorbed. The catalyst was filtered off over diatomaceous carth. The filtrate was
evaporated and the residue was suspended in DIPE, filtered off and dried in vacuo.
Yield: 0.35 g of intermediate 39 (73 %).
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Example A12
a) Preparation of intermediate 40

2-Fluoro-5-nitroanisole (50 g, 0.29 mol) was added to a solution of 4-methyl-1H-
imidazole (36.0 g, 0.44 mol) and K,COj3 (40.38 g, 0.29 mol) in DMSO (150 ml) ina
stainless steel autoclave under a N, atmosphere. The vessel was closed and the r.m. was
heated at 125 °C for 16 h. Subsequently, the mixture was cooled and the solvent was
evaporated under reduced pressure. H,O (q.s.) was added to the residue and the
precipitated product was collected by filtration. This solid was then triturated with DIPE
and collected by filtration to yield a light-brown solid. Yield: 53.8 g of intermediate 40
(79 %).

b) Preparation of intermediate 41

Intermediate 40 (215 g, 0.92 mol) was added to a stirring mixture of 10 % Pd/C (10 g)
in a 4 % thiophene solution in MeOH (700 ml). The r.m. was heated at 50 °C under a H;
atmosphere. After 3 eq. of H, were absorbed, the catalyst was removed by filtration
over diatomaceous carth. The filtrate was evaporated under reduced pressure and the
crude product was purified by column chromatography on silica gel (eluent:
MeOH/DCM 10/90). The product fractions were combined and evaporated to yield a
light-brown solid. Yield: 180 g of intermediate 41 (96 %).

¢) Preparation of intermediate 42

\ AN Br

>~
A stirred solution of NaNQ, (7.47 g, 108 mmol) in conc. H,SO4 (160 ml) was cooled to
10 °C. A solution of intermediate 41 (20.0 g, 98.4 mmol) in HOAc (200 ml) was added
at such a rate that the temperature of the r.m. was maintained below 10 °C. After
addition was complete, the mixture was stirred at r.t. for 30 min. This solution was
added dropwise, to a stirring solution of CuBr (28.2 g, 197 mmol) in 48 % HBr (200
ml) at r.t. This mixture was stirred for 1 h and was then diluted with ice water (1 [). The

resulting white precipitate was collected by filtration and washed with H,O, yielding a
solid (a) and the mother liquor (b).
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The solid (a) was suspended in a mixture of DCM and a sat. aq. Na,COs solution. The
resulting slurry was filtered over diatomaceous earth. The organic layer of the filtrate
was washed with a diluted NH4OH solution until the disappearance of blue colour. The
organic phase was dried (MgSQ,), filtered and evaporated to yicld a brown solid.
The mother liquor (b) was basified with solid Na,CO; and was then extracted with
DCM. The combined organic extracts were washed with a diluted NH4OH solution until
the disappearance of blue colour. The organic phase was dried (MgSQOy), filtered and
evaporated to give a brown solid.
The 2 brown solids were combined, yielding 24.0 g of intermediate 42 (91 %).
d) Preparation of intermediate 65

OH

0
\

To a solution of intermediate 42 (24.0 g, 89.8 mmol), in THF/H,0 (300 ml/3 ml) in a
stainless steel autoclave was added Pd(OAc), (403 mg, 1.80 mmol) and 1,3-
bis(diphenylphosphino)propane (1.48 g, 3.59 mmol) under a N, atmosphere. The vessel
was closed and pressurized to 20 bar CO (gas), and heated at 150 °C for 24 h. The

cooled reaction mixture was evaporated under reduced pressure, and was then acidified

with a 30 % aq. HOAc solution. Et;O was added and the resulting mixture was
evaporated until crystallization occurred. The light-brown crystals were collected by
filtration. Yield: 18.1 g of intermediate 65 (87 %).

e) Preparation of intermediate 43

N\ c
T
0
g
\

A mixture of intermediate 65 (3.24 g, 13.95 mmol), oxalyl chloride (1.68 g, 13 mmol)
and DMF (5 ml) in DCM (300 ml) was stirred and heated at reflux for 1 h. The r.m. was

then concentrated, and co-evaporated with toluene. The residue was used as such in the

next reaction step. Yield: 3.5 g (quantitative) of intermediate 43.

Example A13

a) Preparation of intermediate 44
CH50

)]
N'r / NO2
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K;COs (9.6 g, 69.5 mmol) and 1-methyl-1-tosylmethylisocyanide (8 g, 38.2 mmol)
were added to a solution of 2-formyl-5-nitroanisole (6.29 g, 34.7 mmol) in MeOH (150
ml) and the r.m. was refluxed for 4 h. The r.m. was concentrated under reduced
pressure, the residue was dissolved in DCM and the organic phase was washed with

5  H0, dried (MgS0,), filtered and the solvent was evaporated in vacuo. The residue was
purified by flash chromatography over silica gel (eluent: n-heptane/EtOAc from 100/0
to 50/50). The product fractions were collected and the solvent was evaporated. Yield:
6.24 g of intermediate 44 (77 %).

b) Preparation of intermediate 45
CH50

O
N'r / NH,

10 MeOH (150 ml) was added to Pd/C 10 % (1 g) under a N; atmosphere. Subsequently, a
0.4 % thiophene solution in DIPE (1 ml) and intermediate 44 (6.24 g, 26.6 mmol) were
added. The r.m. was stirred at 25 °C under a H, atmosphere until 3 eq of H, was
absorbed. The catalyst was filtered off over diatomaceous earth and the filtrate was
evaporated. Yield: 5.4 g of intermediate 45 (99 %).

15  Example Al4

a) Preparation of intermediate 46
CH30

lodobenzene diacetate (5.49 g, 18.44 mmoll) and trifluoromethanesulfonic acid (6.08
ml, 69.17 mmol) were stirred in CH;CN (100 ml) at r.t. for 1 h under N,. 2’-methoxy-
4’-nitro-acetophenone (3.0 g, 15.37 mmol) was added all at once at r.t. to the solution,

20 and the r.m. was then refluxed for 2 h, then cooled to r.t. and carefully added to a stirred
saturated aqueous solution of Na,COs (500 ml). The product was extracted with DCM
and the organic phase was dried (MgSOy,), filtered and the solvent was evaporated under
reduced pressure. The resulting dark brown oil was purified by flash column
chromatography over silica gel (eluent: DCM/MeQOH 95/5). The product fractions were

25  collected and the solvent was evaporated under reduced pressure. Yield: 3.0 g of
intermediate 46 (75 %).

b) Preparation of intermediate 47

CH30
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MeOH (50 ml) was added to Pd/C 10 % (0.250 g) under a N, atmosphere.
Subsequently, a 0.4 % thiophene solution in DIPE (2 ml) and intermediate 46 (0.946 g,
4.04 mmol) were added. The r.m. was stirred at 25 °C under a H, atmosphere until 3 eq
of H, was absorbed. The catalyst was filtered off over diatomaceous carth and the
filtrate was evaporated. The product was triturated in DIPE, filtered off and dried under
vacuum. Yield: 0.66 g of intermediate 47 (80 %).

Example A15
a) Preparation of intermediate 48

2-Methylpyridine-4-boronic acid pinacol ester (3.18 g, 14.5 mmol) and Pd(PPhs)4 (1.22
g, 1.06 mmol) were added to a solution of 2-bromo-5-nitroanisole (3.06 g, 13.2 mmol)
and Cs,COs (1.33 g, 40.9 mmol) in DME (40 ml) and H,O (16 ml). The r.m. was stirred
and heated at reflux for 16 h. The r.m. was cooled to r.t. and partitioned between H,O
and DCM. The organic phase was separated, dried (MgSO,), filtered and the solvent
was evaporated. The combined organic layers were dried (MgSOy), filtered and
concentrated in vacuo. The residue was purified by flash column chromatography over
silica gel (eluent: DCM/MeOH from 100/0 to 98/2). The product fractions were
collected and concentrated in vacuo, yielding 2.04 g of intermediate 48 (63 %).

b) Preparation of intermediate 49

H,N W
o—

Intermediate 48 (2.04g, 9.50 mmol) was added to a stirring mixture of 10 % Pd/C
(500 mg) and a 4 % thiophene solution in MeOH (1 ml). The r.m. was heated at 50 °C
under a H, atmosphere. After 3 eq. of H, were absorbed, the catalyst was removed by
filtration over diatomaceous earth. The filtrate was evaporated under reduced pressure
and the crude product was purified by column chromatography on silica gel (eluent:
MeOH/DCM 10/90). The product fractions were combined and evaporated to yield a
light-brown solid. Yield: 1.70 g of intermediate 49 (95 %).

Example A16
a) Preparation of intermediate 50

NH
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2-Methylpyridine-4-boronic acid pinacol ester (5.54 g, 25 mmol) and Pd(PPhs)4 (1.95 g,
1.68 mmol) were added to a solution of 4-bromo-3-fluoroaniline (4.0 g, 21 mmol) and
Cs,COs3 (21.3 g, 65.3 mmol) in DME (40 ml) and H,O (25 ml). The resulting mixture
was stirred and heated at 95 °C for 16 hours. The r.m. was cooled to r.t. and partitioned
between water and DCM. The combined organic layers were dried (MgSO,), filtered
and concentrated in vacuo. The residue was purified by flash column chromatography
over silica gel (eluent: DCM/MeOH from 100/0 to 98/2). The product fractions were
collected and concentrated in vacuo, yielding 4.1 g of intermediate 50 (96 %).

Example A17
b) Preparation of intermediate 51

7N NH

2,6-Dimethylpyridine-4-boronic acid pinacol ester (5.96 g, 26 mmol) and Pd(PPhs)4
(2150 mg, 1.86 mmol) were added to a solution of 4-bromoaniline (4 g, 23 mmol) and
Cs,COs (21.3 g, 65.3 mmol) in DME (40 ml) and H,O (25 ml). The resulting mixture
was stirred and heated at 95 °C for 16 h. The r.m. was cooled to r.t. and partitioned
between H,O and DCM. The combined organic layers were dried (MgSO,), filtered and
concentrated in vacuo. The residue was purified by flash column chromatography over
silica gel (cluent: DCM/MeOH from 100/0 to 98/2). The product fractions were
collected and concentrated in vacuo, yielding 2.50 g of intermediate 51 (54 %).

Example A18
a) Preparation of intermediate 52

ON Wa

2-Methylpyridine-4-boronic acid pinacol ester (5 g, 22.8 mmol) and Pd(PPhs), (1.92 g,
1.66 mmol) were added to a solution of 1-iodo-4-nitrobenzene (5.17 g, 20.7 mmol) and
Cs,COs (21 g, 64.3 mmol) in DME (40 ml) and water (25 ml). The resulting mixture
was stirred and heated at reflux for 16 h. The r.m. was cooled to r.t. and partitioned
between water and DCM. The organic phase was separated, dried (MgSQ,), filtered and
the solvent was evaporated in vacuo. The combined organic layers were dried (MgSOys),
filtered and concentrated in vacuo. The residue was purified by flash column
chromatography over silica gel (eluent: DCM/MeOH from 100/0 to 98/2). The product
fractions were collected and concentrated in vacuo, yielding 3.1 g of intermediate 52
(70 %).
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b) Preparation of intermediate 53

H,N \ /N

Intermediate 52 (2.0 g, 9.34 mmol) was added to a stirred mixture of 10 % Pd/C (1 g)

and a 4 % thiophene solution in MeOH (2 ml). The r.m. was heated at 25 °C under a H,
5  atmosphere. After 3 eq. of H, were absorbed, the catalyst was removed by filtration

over diatomaceous earth. The filtrate was evaporated under reduced pressure and the

crude product was used as such in the next step. Yield: 1.5 g of intermediate 53
(87 %).

Example A19
10  a) Preparation of intermediate 54

A stirred solution of NaNQO, (5.63 g, 81.7 mmol) in conc. HCI (6.2 ml) was cooled to 10
°C. 4-bromo-2-methoxy-phenylamine (15 g, 74 mmol) in HOAc (100 ml) was added at
such a rate that the temperature of the r.m. was maintained below 10 °C. After addition

15  was completed, the mixture was stirred at r.t. for 30 min. This solution was added
dropwise, to a stirring solution of KI (37 g, 223 mmol) in 48 % HBr (200 ml) at r.t. This
mixture was stirred for 1 h and was then diluted with ice water (1000 ml). The resulting
white precipitate was collected by filtration and washed with H,O, yielding a solid (a)
and the mother liquor (b).

20  The solid (a) was suspended in a mixture of DCM and a sat. aq. Na,CO3 solution. The
resulting slurry was filtered over diatomaccous carth. The organic layer of the filtrate
was washed with a diluted NH4OH solution until the disappearance of blue colour. The
organic phase was dried (MgSO,), filtered and evaporated to yield a brown solid.

The mother liquor (b) was basified by the addition of solid Na,COs and was then

25  extracted with DCM. The combined organic extracts were washed with a diluted
NH4OH solution until the disappearance of blue colour. The organic phase was dried
(MgS0,), filtered and evaporated to give a brown solid.

The 2 brown solids were combined, yielding 24.0 g of intermediate 54 (91 %).
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b) Preparation of intermediate 55

/4

2-Methylpyridine-4-boronic acid pinacol ester (5.49 g, 25.1 mmol) and Pd(PPhs)4
(3.62 g, 3.1 mmol) was added to a solution of intermediate 54 (9.8 g, 31.3 mmol) in
5 dioxane (200 ml), HO (50 ml) and K,COs (13 g, 94 mmol). The resulting mixture was

stirred and heated at 100 °C for 18 h. The r.m. was cooled to r.t. and partitioned
between HyO and DCM. The combined organic layers were dried (MgS0Oy,), filtered and
concentrated in vacuo. The residue was purified by flash column chromatography over
silica gel (eluent: DCM/MeOH from 100/0 to 98/4). The product fractions were

10 collected and concentrated in vacuo, yielding 4.5 g of intermediate 55 (52 %).

Example A22
Preparation of intermediate 66

Intermediate 66 was prepared starting from intermediate 32 and 3-
15  (trifluoromethyl)phenylboronic acid according to the synthesis protocol described in
Example Al.a.

Example A23
a) Preparation of intermediate 67
0]
NN /@J H
/ (@]
~

20  Intermediate 67 was prepared starting from 4-fluoro-3-methoxybenzaldehyde and 4-
methylimidazole according to the synthesis protocol described in Example A12.a.

b) Preparation of intermediate 68

OH
)
\ \)
N~N
O\

s

N
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To a solution of intermediate 66 (500 mg, 1.63 mmol) in THF (1 ml) at -75 °C was
added n-butyl lithium (0.65 ml, 1.63 mmol, 2.5 M in hexanes). The r.m. was stirred for
1 min. at -75 °C after which a solution of intermediate 67 (283 mg, 1.31 mmol) in THF
(1 ml) was added. The r.m.was then stirred at -75 °C for 60 min. and quenched by the

5 addition of a sat. aq. solution of NH4Cl (5 ml). The reaction was allowed to warm to . t.
and concentrated under reduced pressure. The residue was purified by flash column
chromatography over silica gel (eluent: DCM/MeOH(NH3) from 100/0 to 99/1). The
product fractions were collected and concentrated in vacuo, yielding 150 mg of
intermediate 68 (21 %).

Example A24
Preparation of intermediate 69 and 70

A N
Br\(/ \N Br\(/ \N/\%
N:< Intermediate 69 N— Intermediate 70
Br Br

10 2,2-Bipyridine (3.12, 20 mmol), copper acetate (3.63 g, 20 mmol) and sodium
carbonate (4.24 g, 40 mmol) was added to a solution of 3,5-dibromo-1H-1,2,4-triazole
(4.54 g, 20 mmol) and cyclopropyl boronic acid (3.44 g, 40 mol) in DCE (150 ml). The
r.m. was heated at 70 °C for 16 h and was then cooled to r.t. and washed with a sat. aq.
solution of ammonium chloride. The combined organic extracts were washed with brine

15 and dried (MgSOy). Filtration and concentration under reduced pressure gave a residue
which was purified by flash column chromatography over silica gel (eluent:
Heptane/EtOAc from 100/0 to 50/50). The product fractions were collected and
concentrated in vacuo, yielding 1 g of a 70/30 mixture of intermediate 69 and
intermediate 70 (21 %) which was used as such in the next reaction step.

20  B. Preparation of the compounds

Example Bl
Preparation of compound 64

()

\ N\

N-N

N \ CF,
)7’ O\

To a solution of intermediate 68 (120 mg, 0.27 mmol) in DCM (5 mL) at r. t. was added
25  Dess-Martin periodinane (172 mg, 0.41 mmol). The r.m. was then stirred for 1 h. The

r.m. was then concentrated under reduced pressure. The residue was then purified by

flash column chromatography over silica gel (eluent: DCM/MeOH(NH3) from 100/0 to
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99/1). The product fractions were collected and concentrated in vacuo, yielding 21 mg
of compound 64 (18 %).

Example B2
Preparation of compound 69

Qu

0
W
)QN,N’< HCI 2.7 H,0
N

5 H
Intermediate 49 (237 mg, 1.1 mmol), Pd,(dba); (145 mg, 0.16 mmol), X-Phos (151 mg,
0.32 mmol) and Cs,COs (1.54 g, 4.7 mmol) were added to a solution of intermediate 25
(500 mg, 1.58 mmol) in 2-methyl-2-propanol (20 ml) under a N, atmosphere. The r.m.
was heated at 100 °C for 16 h. Then, the r.m. was cooled to r.t., water was added and the
10 mixture was extracted with DCM. The combined organic layers were dried (MgSOy),

filtered and concentrated in vacuo. The residue was purified by flash column
chromatography over silica gel (eluent: DCM/MeOH from 100/0 to 95/5). The product
fractions were collected and concentrated in vacuo. The residue was dissolved in DIPE
and a 6 N HCI sol. in 2-propanol was added dropwise to the stirring solution.The HCI

15  salt was then collected by filtration and the product was dried in vacuo to yield 172 mg
of compound 69 (.HC1.2.7 H,0; 21 %)).

Example B3
Preparation of compound 59, 108, 109

NN
PN
P=N \Q\ Co. No. 59: rac
N/\\

N Co. No. 108: enantiomer A
~0 NXN Co. No. 109: enantiomer B

CF,

Intermediate 39 (2.7 g, 13.2 mmol), Pd,(dba); (1.2 g, 1.3 mmol), X-Phos (1.3 g, 2.6

20  mmol) and Cs;COs (12.9 g, 40 mmol) were added to a solution of intermediate 29 (4.5
g, 13.2 mmol) in 2-methyl-2-propanol (100 ml) under a N, atmosphere. The r.m. was
heated at 110 °C for 20 h. Then, the r.m. was cooled to r.t., water was added and the
mixture was extracted with DCM. The combined organic layers were dried (MgSQOy),
filtered and concentrated in vacuo. The residue was purified by flash column

25  chromatography over silica gel (eluent: DCM/MeOH from 100/0 to 95/5), yielding 4.4
g of compound 59 (72 %; rac). Compound 58 was separated into its enantiomers by
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preparative SFC (Chiralpak Diacel OJ 20 x 250 mm; mobile phase (CO,, MeOH with
0.2% 2-propylamine). Both enantiomers were crystallized from DIPE. The precipitate
was filtered off and dried in vacuo at 60 °C. Yield: 1.38 g of Compound 108 (23 %; 1*
fraction from the column; enantiomer A) and 1.25 g of Compound 109 (20 %; 2™

fraction from the column; enantiomer B).

Example B4
a) Preparation of compound 48

| H CF,
N

O N
N
\@Ij e

NH,

MeOH (150 ml) was added to Pd/C 10 % (200 mg) under N, atmosphere. A mixture of
intermediate 4 (0.9 g, 1.93 mmol) in HCI/iPrOH (6 N; 0.97 ml) was added. The r.m.
was stirred at 25 °C under H, atmosphere until 2 eq. of H, were absorbed. The catalyst
was filtered off over diatomaceous earth and the filtrate was evaporated. The residue
was partitioned between DCM and water. The combined organic layers were dried
(MgS0y), filtered and concentrated in vacuo. The residue was suspended in DIPE,
filtered and dried, yielding 0.6 g of compound 48 (62 %).

b) Preparation of compound 1

CF,

N
_ 0
N N

Triethylamine (0.028 ml, 0.2 mmol) was added to a solution of compound 48 (80 mg,
0.17 mmol) in DCM (1 ml). A solution of acetylchloride (0.012 mL, 0.17 mmol) in
DCM (1 ml) was added dropwsie ar r.t., and the r.m. was stirred at r.t. for 1 h.
Subsequently, water (1 ml) was added, and the mixture was filtered over an isolute HM-
N filter (diatomaceous earth) and the filtrate was concentrated. The residue was
suspended in DIPE and CH;CN, filtered and dried, yielding 0.037 g of compound 1 (42
%).
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Example B5
Preparation of compound 49

I H

(@] N N
JS@reR
N~N H
\(/\N

\

Intermediate 42 (594 mg, 2.22 mmol), Pd,(dba); (203 mg, 0.222 mmol), X-Phos
(233 mg, 0.489 mmol) and Cs,COs (2.17 g, 6.67 mmol) were added to a solution of
5  intermediate 6 (700 mg, 2.22 mmol) in 2-methyl-2-propanol (20 ml) under a N,
atmosphere. The r.m. was heated at 110 °C over weekend. Then, the r.m. was cooled to
r.t., water and DCM were added and the mixture was was filtered over diatomaceous
carth. The layers were separated and the aq. layer extracted with DCM. The combined
organic layers were dried (MgSQO,), filtered and concentrated in vacuo. The residue was
10 purified by flash column chromatography over silica gel (eluent: DCM/MeOH(NH3)
from 100/0 to 98/2). The product fractions were collected and concentrated in vacuo to
give 15 mg of pure compound 49 and impure fractions which were purified further via
RP preparative HPLC [RP Vydac Denali C18 — 10 um, 250 g, I.D. 5 cm; mobile phase:
a gradient of (0.25 % NH4HCOs solution in H,O)/MeOH]. The product fractions were
15  collected and worked up. Yield: 111 mg of compound 49 (combined yield 14 %).

Example B6
Preparation of compound 50

N
=
”Q\/N
H CFy
\O N N

To a mixture of intermediate 65 (75 mg, 0.32 mmol) and DIPEA (64 mg, 0.48 mmol) in
DMF (2 ml) was added HBTU (160 mg, 0.42 mmol). The r.m. was stirred at r.t. for 10
20 min. Then, intermediate 36 (100 mg, 0.39 mmol) was added and the r.m. was stirred at

r.t. overnight. The r.m. was concentrated in vacuo, and the residue was purified by flash
column chromatography over silica gel (eluent: DCM/MeOH(NH3) from 100/0 to 95/5).
The product containing fractions were collected and concentrated in vacuo. The residue
was purified further via RP preparative HPLC [RP Vydac Denali C18 — 10 um, 250 g,

25 1.D. 5 cm; mobile phase: a gradient of (0.25 % NH4HCO; solution in HO)/MeOH]. The
product fractions were collected and worked up. Yield: 11 mg of compound 50
(combined yield 7 %).
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Example B7
Preparation of compound 3

~

Cre
N= O 0O
4 N
N J< N 0.4.HCI, 1.5 H,0
N

H
Intermediate 39 (260 mg, 1.27 mmol), Pdy(dba); (166 mg, 0.18 mmol), X-Phos
5 (173 mg, 0.36 mmol) and Cs,CO3 (1.78 g, 5.5 mmol) were added to a solution of
intermediate 25 (576 mg, 1.82 mmol) in 2-methyl-2-propanol (20 ml) under a N;
atmosphere. The r.m. was heated at 100 °C for 16 h. Then, the r.m. was cooled to r.t.,
water was added and the mixture was extracted with DCM. The combined organic
layers were dried (MgSQOs), filtered and concentrated in vacuo. The residue was purified
10 by flash column chromatography over silica gel (eluent: DCM/MeOH from 100/0 to
95/5). The product fractions were collected and concentrated in vacuo. The residue was
dissolved in CH3CN and a 6 N HCI sol. in 2-propanol was added dropwise to the
stirring solution. The precipitate was then collected by filtration and the product was
dried in vacuo to yield 225 mg of compound 3 (0.4.HCI.1.5 H,O; 26 %).

Qm
N= O o)
RaeB s

H

Intermediate 39 (1.8 g, 8.81 mmol), Pd;(dba); (1.15 g, 1.26 mmol), X-Phos (1.2 g, 2.52
mmol) and Cs;COs (12.3 g, 37.8 mmol) were added to a solution of intermediate 25

15  Example B8
Preparation of compound 4

20 (3.99 g, 12.6 mmol) in 2-methyl-2-propanol (200 ml) under a N, atmosphere. The r.m.
was heated at 80 °C for 16 h. Then, the r.m. was cooled to r.t., water was added and the
mixture was extracted with DCM. The combined organic layers were dried (MgSQO,),
filtered and concentrated irn vacuo. The residue was purified by flash column
chromatography over silica gel (eluent: DCM/MeOH from 100/0 to 95/5). The product

25  containing fractions were collected and concentrated in vacuo. The residue was purified
further by flash column chromatography over silica gel (cluent: n-heptane/EtOAc from
100/0 to 50/50). The product containing fractions were collected and concentrated in
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vacuo. The residue was purified further via RP preparative HPLC [RP Vydac Denali
C18 — 10 um, 250 g, I.D. 5 cm); mobile phase: a gradient of (0.25 % NH4HCOj3 solution
in HO0)/MeOH]. The product fractions were collected and worked up. The residue was
crystallized form DIPE. Yield: 1.31 g of compound 4 (yicld 24 %).

Example B9
Preparation of compound 9

F

NES
oL B
\O ﬁJJ\'\}(-I\’l\?_O
)_

To a mixture of intermediate 11 (540 mg, 1.93 mmol), intermediate 41 (327 mg, 1.61
mmol) and DIPEA (1.39 ml, 8.06 mmol) in DMF (25 ml) was added HBTU (921 mg,
2.42 mmol). The r.m. was stirred at r.t. for 30 min. The mixture was partitioned between
water and DCM. The combined organic layers were dried (MgSO,), filtered and
concentrated in vacuo. The residue was purified by flash column chromatography over
silica gel (eluent: DCM/MeOH from 100/0 to 95/5). The product containing fractions
were collected and concentrated in vacuo. The residue was purified further via RP
preparative HPLC [RP Vydac Denali C18 — 10 um, 250 g, I.D. 5 ¢m); mobile phase: a
gradient of (0.25 % NH4HCO; solution in H,0)/CH3;CN]. The product fractions were
collected and worked up. The residue was crystallized from DIPE. Yield: 229 mg of
compound 9 (yield 31 %).

Example B10
Preparation of compound 10
N=, ,

N N-N
\OQ\N/”\N»\Q‘F

H

A mixture of intermediate 13 (1.75 mg, 4.39 mmol) and methylhydrazine (826 mg, 17.6
mmol) in n-butanol (q.s.) was heated at reflux for 16 h. The r.m. was conc. in vacuo,
and the residue was partitioned between water and DCM. The combined organic layers
were dried (MgSQ,), filtered and concentrated in vacuo. The residue was triturated with
CHsCN and the precipitate dried in vacuo. Yield: 740 mg of compound 10 (yicld 45
%).

Table 1 list the compounds that were prepared by analogy to one of the above
Examples. ‘Pr.’ refers to the Example number according to which protocol the
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compound was synthesized. ‘Co. No.” means compound number.

In case no specific stereochemistry is indicated for a stereocenter of a compound, this

means that the compound was obtained as a mixture of the R and the S form (RS).

In case no salt form is indicated, the compound was obtained as a free base. Salt forms

of the free bases such as, for example, HCI salt forms, can easily be obtained by using

typical procedures known to those skilled in the art. In a typical procedure for the

conversion to a HClI salt form, for example, the free base was dissolved in a solvent

such as, for example, DIPE or Et,0, and subsequently a HCI solution in a solvent such

as 2-propanol or Et;O was added dropwise. Stirring for a certain period of time,

typically about 10 min, could enhance the rate of the reactions.

Table 1
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| - N_R1
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Analytical Part
LCMS (Liquid Chromatography/Mass spectrometry)

General procedure A

The LC measurement was performed using an Acquity UPLC (Ultra Performance

Liquid Chromatography) (Waters) system comprising a binary pump, a sample
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organizer, a column heater (set at 55 °C), a diode-array detector (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 electrospray ionization source.
Mass spectra were acquired by scanning from 100 to 1000 in 0.18 seconds (sec) using a
dwell time of 0.02 sec. The capillary needle voltage was 3.5 kV and the source
temperature was maintained at 140 °C. N, was used as the nebulizer gas. Data

acquisition was performed with a Waters-Micromass MassLynx-Openlynx data system.

General procedure B

The HPLC measurement was performed using an Alliance HT 2790 (Waters) system
comprising a quaternary pump with degasser, an autosampler, a column oven (set at

45 °C, unless otherwise indicated), 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 electrospray ionization source. Mass spectra were acquired by
scanning from 100 to 1000 in 1 sec using a dwell time of 0.1 sec. The capillary needle
voltage was 3 kV and the source temperature was maintained at 140 °C. N, was used as
the nebulizer gas. Data acquisition was performed with a Waters-Micromass MassLynx-

Openlynx data system.

General procedure C

The HPLC measurement was performed using an Agilent 1100 module comprising a
pump, a DAD (wavelength 220 nm), a column heater and a column as specified in the
respective methods below. Flow from the column was split to a Agilent MSD Series
(G1946C and G1956A. MS detector was configured with API-ES (atmospheric pressure
clectrospray ionization). Mass spectra were acquired by scanning from 100 to 1000. The
capillary needle voltage was 2500 V for positive ionization mode and 3000 V for
negative ionization mode. Fragmentation voltage was 50 V. Drying gas temperature was

maintained at 350 °C at a flow of 10 I/min.

LCMS Method 1

In addition to general procedure A: Reversed phase UPLC was carried out on a bridged
ethylsiloxane/silica hybrid {BEH) C18 column (1.7 pm, 2.1 x 50 mm; Waters Acquity)
with a flow rate of 0.8 ml/minute (min). 2 Mobile phases (25 mM ammonium acetate
(NH40AC)/CH3CN 95/5; mobile phase B: CH3;CN) were used to run a gradient
condition from 95 % A and 5 % B to 5 % A and 95 % B in 1.3 min and hold for 0.3
min. An injection volume of 0.5 ul was used. Cone voltage was 30 V for positive

ionization mode and 30 V for negative ionization mode.
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procedure B flow rate of 1.6 ml/min. 3 Mobile phases (mobile phase A: 95% 25 mM NH4OAc + 5 %
5 CH3CN; mobile phase B: CH3;CN; mobile phase C: MeOH) were employed to run a
gradient condition from 100 % Ato 1 % A, 49 % B and 50 % C in 6.5 min, to 1 % A
and 99 % B in 1 min and hold these conditions for 1 min and reequilibrate with 100 %
A for 1.5 min. An injection volume of 10 ul was used. Cone voltage was 10 V for

positive ionization mode and 20 V for negative ionization mode.

10 LCMS Method 3
In addition to general procedure C: Reversed phase HPLC was carried out on a YMC-
Pack ODS-AQ, 50x2.0 mm 5um column with a flow rate of 0.8 ml/min. 2 Mobile
phases (mobile phase A: water with 0.1 % trifluoroacetic acid (TFA); mobile phase B:
CHsCN with 0.05 % TFA) were used. First, 90 % A and 10 % B was hold for 0.8 min.
IS Then a gradient was applied to 20 % A and 80 % B in 3.7 min and hold for 3 min.
Typical injection volumes of 2 ul were used. Oven temperature was 50 °C. (MS

polarity: positive)

LCMS Method 4
In addition to general procedure B: Column heater was set at 45 °C. Reversed phase
20  HPLC was carried out on an Atlantis C18 column (3.5 um, 4.6 x 100 mm) with a flow
rate of 1.6 ml/min. 2 Mobile phases (mobile phase A: 70 % MeOH + 30 % H,O; mobile
phase B: 0.1 % formic acid in H;O/MeOH 95/5) were employed to run a gradient
condition from 100 % Bto 5 % B + 95 % A in 9 min and hold these conditions for 3
min. An injection volume of 10 ul was used. Cone voltage was 10 V for positive
25  ionization mode and 20 V for negative ionization mode.
LCMS Method 5
In addition to general procedure A: Reversed phase UPLC was carried out on a BEH
C18 column (1.7 um, 2.1 x 50 mm; Waters Acquity) with a flow rate of 0.8 ml/min. 2
Mobile phases (mobile phase A: 0.1 % formic acid in H,O/MeOH 95/5; mobile phase
30  B: MeOH) were used to run a gradient condition from 95 % A and 5 % B to 5 % A and
95 % B in 1.3 min and hold for 0.2 min. An injection volume of 0.5 ul was used.
Cone voltage was 10 V for positive and 20 V for negative ionization mode.

Melting Points
Unless otherwise mentioned, melting points (m.p.) were determined with a DSC823¢

35 (Mettler-Toledo). Melting points were measured with a temperature gradient of

30 °C/min. Maximum temperature was 400 °C. Values are peak values.
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hi gh-pressuré {4pWwoagl | 4610 t o 400 har)| and 19; donj7 uped Wi ih g G |.C
M i PAL 2ut d SETDsC (b TSPMIOGESs. | CRNTRUT, Nags TSN A 4 s
interface is (\‘Hpnl dd 7\I\I 14%91‘ hc:\, ]QIZ(‘: QI}-QT ::rn I 474% et | @8ntlr ol } dat &4 ”
col I ection andlir ddedsi Aod wer el penfodmeld wi kh7an 6.4 edb4t ed Dl at|f ordm
consi sting of| t3se|3BE PaeNIo spftwand and Magsé yroespldbnare. 1 - 8684 Co.
(N:ho. _108|— 1|09é1| SE{4 VB J¢els 4g@r[ried olit , gn ? Qi H cal umm| (500 X 4_|6 o( Pai cel
(rrg[)ni fg phgs\,b;—\é.é :ﬁbl u%}%%/vl t”pﬁall\ 32’2' d]P(ra o Eﬁ.tgﬂrg? Tﬁg@qrrg?: P.f ."J&L)%s esre
enpl oyed. Firlst3®5 lodlR d8% |hol H £ qrndz |nin. | Fhes laz%'g‘éﬂpnf has |aggld Bd

I

from25 % B tjol50|%3B | A36 |2. 51 mi n 1&akd |hol d| for |4.1 m n. |Col um |tienpef at ure
was set at 50Cisdindep t hesd condi fijopg,| Co. | Noo |HOR ('4emant i dner| W¥4)7 had a
shorter Rt onm THe[GQfum,fnan 5(;0. Nﬂd 709 ([ endntiofrer B) . TH 3 %
neasur enment was_conpare arnst—theracem £, pi Xt .| No, 1267127
SFO VS was cartebaiode, 365 a A H-doldm (500004 40% .,4%?5 oo eheniceal
| ndustries Ltld}6h 19 £l rat e ¢f1337nini n. Two nobil e phases (nobile 10
phase A: CO2; nobile phase B: i PrOH containing 0.2 % i PrNH2) were enpl oyed.
25 % B was hold for 15 mn Colunmn tenperature was set at 50C. Under these

SFC-MS
For SFC-MS, an analytical SFC system from Berger Instruments (Newark, DE, USA)
5  was used comprising a dual pump control module (FCM-1200) for delivery of CO, and
modifier, a thermal control module for column heating (TCM2100) with temperature
control in the range 1-150 °C and column selection valves (Valco, VICI, Houston, TX,
USA) for 6 different columns. The photodiode array detector (Agilent 1100,
Waldbronn, Germany) is equipped with a high-pressure flow cell (up to 400 bar) and
10 configured with a CTC LC Mini PAL auto sampler (Leap Technologies, Carrboro, NC
USA). A ZQ mass spectrometer (Waters, Milford, MA, USA) with an orthogonal Z-
electrospray interface is coupled with the SFC-system. Instrument control, data
collection and processing were performed with an integrated platform consisting of the
SFC ProNTo software and Masslynx software.



conditions, Co. No. 126 ('enantionmer A') had a shorter Rt on the col um
than Co. No. 127 (° enantionmer B'). The nmeasurenent was conpared agai nst
the racemvo anitase9e. NVR 15 For a nunber of conpounds, PHTMPRIIPSESES a wer e
recorded on a Bruker DPX-360 or on a Bruker DPX-400 spectroneter with
standard pul se sequences, operating ats®60 Miz and 400 MHz respectively,
usi ng CHLOROFORM d (deuterated chloroform CDC13) or DMSO d6 (deuterated
DMSO, di nmet hyl -d6 sul foxi de) as solvents. Chemical shifts (6) are reported
in parts per mllion (ppm relative to tetramethylsilane (TM5), 20 which

d t d6 6
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’73 (S, 3 H 3.85 (s, 3H 6.60 (s, 1 H 6.74 (s, 1 H 6.85 (s, 1 H)
dd, J=BMR 2.4 Hz, 1 H) 6.93 - 7.02 (m 1 H 7.12 (d, J=8.4 Hz, 1 H)
-7.39 ( or alndiber oﬁ%n(p@ﬁlndleTﬁNMR s'bea{reHZfere tecbdded oft 3 Bréker BPR-F0lde, 1 H)
0 (s 1 H%n a Brugkeg BgX 4]()0 spec’trometer tv'%th stan(l;')rd plﬂse sequences, operating at 360
MHz and 400 MHz respectively, using CHLOROFORM-d (deuterated chloroform,

CDCl3) or DMSO-d; (deuterated DMSO, dimethyl-d6 sulfoxide) as solvents. Chemical
shifis (3) are reported in parts per million (ppm) relative to tetramethylsilane (TMS),

(
3.
(

- O

CDI\)@

20  which was used as internal standard.

Co.
INo.

NMR result

(400 MHz, DMSO-ds) 8 ppm 1.49 (d, J=6.5 Hz, 6 H) 2.31 (s, 3 H) 3.76 (s, 3 H) 4.62
3 \(spt, J=6.6 Hz, 1 H) 6.93 (dd, J=8.7, 2.2 Hz, 1 H) 7.30 - 7.39 (m, 2 H) 7.46 (td,
/=79, 1.6 Hz, 1 H) 7.56 - 7.68 (m, 3 H) 8.58 (s, 1 H) 9.52 (s, | H)

(360 MHz, DMSO-ds) 8 ppm 1.47 (d, J=6.6 Hz, 6 H) 2.14 (s, 3 H) 3.90 (s, 3 H) 4.61
17 (spt, J=6.5 Hz, 1 H) 7.07 (s, 1 H) 7.48 (d, J=8.4 Hz, 1 H) 7.64 - 7.75 (m, 2 H)

7.79 - 7.89 (m, 1 H) 7.93 - 8.03 (m, 3 H) 9.91 (s, 1 H)

(360 MHz, DMSO-ds) 8 ppm 1.48 (d, J=6.6 Hz, 6 H) 2.14 (s, 3 H) 3.80 (s, 3 H) 4.62
(spt, J=6.4 Hz, 1 H) 7.00 (s, 1 H) 7.12 (dd, J=8.6, 2.0 Hz, 1 H) 7.20 (d, /=8.4 Hz,

1 H) 7.62 (s, 1 H) 7.67 (d, J=1.8 Hz, 1 H) 7.78-7.89 (m, 1 H) 7.90 - 8.07 (m, 3 H)
0.61 (s, 1 H)

(360 MHz, DMSO-ds) 8 ppm 2.14 (s, 3 H) 3.79 (s, 3 H) 3.95 (s, 3 H) 7.00 (s, | H)
477.13-7.28 (m, 2 H) 7.50 (d, J/=1.8 Hz, 1 H) 7.62 (d, /=1.5 Hz, 1 H) 7.83 (t, J=8.1 Hz,
1 H) 7.94 (d, J=7.7 Hz, 1 H) 8.08 - 8.19 (m, 2 H) 9.56 (s, 1 H)

(400 MHz, DMSO-ds) 8 ppm 2.13 (s, 3 H) 2.96 (t, J=6.1 Hz, 2 H) 3.71 (s, 3 H) 4.10
48 ((t, J=6.1 Hz, 2 H) 4.27 (s, 2 H) 6.97 (s, 1 H) 7.08 (dd, J=8.5, 2.0 Hz, 1 H) 7.14 (d,
J=8.5 Hz, 1 H) 7.49 (d, /=2.0 Hz, 1 H) 7.55-7.68 (m, 4 H) 7.74 (s, 1 H) 9.35 (s, 1 H)
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(360 MHz, CDC13) 6 ppm2.30 (s, 3 H) 3.74 (s, 3 H 3.94 (s, 3 H 6.98 (s, 1
H 7.02 (s, 1 H 7.23 - 7.26 (m 1 H 7.34 (d, J=8.4 Hz, 1 H 7.41 (t,

J=7.9 Hz,W02691/086099 (dd, J=8.4, 1.8 Hz, 1 H) 7.53 (dd, Pe®mEPro1io5035k, 1 H)
7.62 (s, 1 H 7.65 (d, J=1.5 Hz, 1 H) 7.79 (d, J=1.5 Hz, 1 H 8.65 (s, 1 H
51 (360 Miz, DMBO- d6) 6ppm .12 (s, 3sH) 3.69 (s, 3 H 3.72 (s, 3 H 6.97
(s, 1 H 7.04 (dd, J= .15 (d, J=8.4 Hz, 1 H 7.30 - 7.39
(m 2 H 7.46 (td, J= 55 - 7.68 (m 3 H 9.43 (s, 1 H
52 (360 MHz, DMBO- d6) Hz, 6H) 2.12 (s, 3 H) 3.71 (s,
3 H 4.61 (5p5] J=6.6 8 H 6.97 (s|] 1 H
7.14 (d, J=8v4 .46 (td J=1.8,

8
J= 6
Hz, 1 ) d
1.6 Hz, 1 B 7y35 Nifly, doét S0l 2 )%
0% T
—V. y II} U, JJ \U —OJ. y . J 1L J.I} LR ey il .
d, J=1.8 Ha, PIYMEZEDCE) O o3 (54 S 7454 HERO éaéfw‘é( 6
2167 (s moésqg)@agé f %ﬁgwd 41 2%7%(2&1 s @)gggi‘% i
t], Z 1 Z 1! Hz, 1
§3.08H)r7179id|-(r1§f17811{)$$ 62548(lnlf1)2 H 67 (360 MHz, DI\/BO d6) 6| ppm
=d. 6|36, MBzH)M$048) & ppm382((s3 H) 39 ¢, B) 3.72 (85 H)r6,97as,H) HL. 02

G -

HIp | 7.0a2dd, =83, 1) H2, 7H) 7.12 (D9=§.mHz31 H) 73025.39 (8, 3¥) (e (W, H) 3. 42
1 HY=B9885 Us, | B) Hp5 4740 (ioshH) 9336 5Bz, 1 H) 7.12 (d, J=8|1 Hz,
d,
g

H@PﬁHHZDM$OH)6)3p it 1043, (4,10 182, 891)(0ch 2 (d=PHP3 e (s, 1 Hiylk.68| 09 (s,
s, 0596./26 61z, 1 Hylk, é)éBJé@g 4> Hy, 68) 6. 623 71%@&@61)Hz61ppm 1.50
Hz; H)H)35?(td7SH($ 1.3H %’346 &&J 38 6ﬁz le 595 (d J—§25_P-IZH¥H)1 H)
8. 8,571 78k, 3 11 'd) _ 1H 8 (td

Lo ,'6 1.1%@ AU "

o
[

=640 iz, - @H)ﬁﬁ G Bbm
64 §.68)(d. 230 231@7%8(1?#8&0 1 8) 64d6’21(2§m1HJ:8 Oeide 1 H
(dd, J=8.§78.1Hz. HH) SP3HB.08. (962 Hi8.18=8.24 (Mz2H) H) 7.64 (d., J=1.8| Hz
- 7.|80|(X6OyMBzHYMBOAAD) § ppm 1. 3d)(d,7=8D Hd,H)JI=B. 4,.581(n6 1HE),1.40 H) B.0
Hz, 0.85)m82%59 1(d,- 21%6m21 Hp 2. 72 (K)3 1) B (%99 (n,H)H) 10813 83(r4.36
q
y.

P )34 0. 536 1644288 6, HH) 148 Bspt, /26 561 MH) 1.16)(d, V=60 Hz, 1|  (m

- 4. OB (9 (@, JHR.8A1B1 10577433 H) 2806 (d;, 2= @ZH(zm H§38b&’(s$12§866 32 (m 1

3 - 3-51(&%6214%1131)80/8(@1}3) H 4.39 (spt, J= 9| (dd,

‘Z, 3"60"101HZ laﬁélsbdd)ép d jL6'zDHz7 6 1&9/ 3 ii H')64 . 58
%mi

vt

(360 MHz, DMSO-ds) & ppm 1.48 (d, J=6. 6 Hz, 6 H) 2.71 (s, 3 H)3.83 (s, 3 H) 4.59
(spt, J=6.6 Hz, 1 H) 7.05 (dd, J=8.6, 2.0 Hz, 1 H) 7.49 - 7.56 (m, 1 H) 7.58 (d, J=8.4
Hz, 1 H) 7.63 (d, /1.8 Hz, 1 H) 7.74 - 7.85 (m, 2 H) 7.87 (d, /7.7 Hz, 1 H) 8.04
(dd, /=6.2, 1.8 Hz, 1 H) 8.08 (d, /=1.5 Hz, 1 H) 8.63 (d, /=6.6 Hz, 1 H) 9.88 (s, 1 H)
(360 MHz, DMSO-ds) 8 ppm 1.48 (d, J=6.6 Hz, 6 H) 2.70 (s, 3 H) 3.82 (s, 3 H) 4.62
(spt, J=6.5 Hz, 1 H) 7.07 (dd, J=8.6, 1.6 Hz, 1 H) 7.56 (d, J=8.8 Hz, 1 H) 7.64 (d,
=18 Hz, 1 H) 7.66 - 7.80 (m, 3 H) 7.90 (s, 1 H) 7.99 (dd, /=6.4, 1.6 Hz, 1 H) 8.03
(d, /=1.5 Hz, 1 H) 8.59 (d, /=6.2 Hz, | H) 9.85 (s, | H)

(360 MHz, DMSO-ds) & ppm 1.38 (d, J=6.6 Hz, 6 1) 1.42 - 1.56 (m, 1 H) 1.60 -
1.83 (m, 2 H) 1.93 - 2.03 (m, 1 H) 2.31 (s, 3 H) 2.76 - 2.97 (m, 3 H) 3.25 - 3.32 (m,
1 H)3.43-3.51 (m, 1 H)3.80 (s, 3 H) 4.39 (spt, /=6.8 Hz, 1 H) 6.99 (dd, J=8.8, 2.2
Hz, 1 H) 7.34 (d, /=8.4 Hz, 1 H) 7.74 (d, J=2.2 Hz, 1 H) 8.58 (s, 1 H) 9.44 (s, 1 H)
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(m 3H 3.24- 3.32(m 1H 3.42- 3.50(m 1 H 3.80 (s, 3 H 4.39 (spt,
J=6.4 Hz, 1 H 6.99 (dd, J=8.6, 2.0 Hz, 1 H) 7.34 (d, J=8.8 Hz, 1 H 7.74
(d, J=1. 8WBIzz1)11108H)998 58 (s, 1 H 9.44 (s, 1 H Pharmacecomp2i)i/08s5€eni ng

of the compounds of the invention for y-secretase-nodulating activity
Screening was carried out using SKNBE28gells carrying the APP 695 - wld
type, grown in Dul becco's Mdified Eagle's Medium Nutrient m xture F-12
(DMEM NUT- 5 mix F-12) (HAM provided by Invitrogen (cat no. 10371-029)
containing 5 % Serum Fe suppl enented with 1 % non-essential am no acids,
1- gl utam ne @o./MM Hepes 15 mM penicillin 50 Unm (units/nil) en
streptonyci nNgPi Ltg/ M. Cells were ngRtrSS“ll\tear confl uency. The screening

was perforng f t T S C d - pn 10et
Al (1997) I\laturI%?NMé Iﬂi@t@b Mggfnﬁ’i 1A%, %X{amdj(‘aé f—'lﬁ’gs4ﬂll QHS el |

£ Hﬁ

plate at 104 d7 V‘E 3251 ‘3?'3t2r( ggf% %JS%’? Rpi. goeqt ed
with 1 %gldta n no acid
( NEAA) , (;)eni Ci % g ept orfé%é (d5 8/% 1mﬁ§§ %?pgaﬂszéﬁc of
test conpounsd ‘ "" t \,Gncentr HOAS '”"‘ eeH-/corpeun Kt ure

Ol LAY A . CT IIL,UII'JUUIIU III/\

was i ncubat ef’hé?&%cﬂé#f‘ct at 37 C, 5 %CO . The next 15 day the nedia were

assayed by two _san h i nmuno- assays for A1342 and Af 3t ot aI Af 3total and
AB42 concent AALFISFHNZ Rl 39 : A ROGUAINE AeIlY ¢t he
Aphal i sa tec Bmm@w@ﬁaﬁi@dmuﬁm@rSKNﬂEbbalslcs@ylngtha WMImﬁay usi ng

bi oti nyl at ed 1%%'193)‘1)&@50 s%&ﬁﬂe&% g%i 9{1 ﬂ%ﬁh\ﬂltﬁen?‘i}ﬁ'%tﬁl% ﬂg‘&iﬂﬁﬁﬁﬁﬁ”d

anti body con ugate to acce fresence antigen, the
beads con® i A% éPb@bAwwm#ﬁwy Inrﬁ@ge@@mq A9173 028} cantpénia®AGr  beads
provokes t heSg@fasapSEmsiteDwel 1 0K igessdbibemihe scid) aglutaniggemM Hpecade of

ener 0y L1 anst ghud kR PEROR UnRERTSy (f SRILLLS Ll QL S8R P0, TO

quantify the am)u’ nonocl®onal "anti body
speci fic to nefecenfiugndyi nus of Af 342 (JRF/ cAf 342/26) was coupled to the

receptor beatiia%and bi ot i n%/l ate ant i bogﬁ. eci hc to tla Nht er m.nus of AB
(JRF/ ABN 25) T raRg 2§ PP %‘t)vi’»t‘ﬂl & tg%‘rﬂﬁri Yy s dechbehip r’the
anmount ofl0 Af 8tab{ 97 NatieeMadidine S6FeBrettyantlls memﬁeﬂecbnaH%HWerMy asp(émfc to

the N-term nHeﬁlsﬁ%felﬁ@tﬁtﬁd%ﬁft&%@M&é)BE’&Q%Z%P}%bEl@mE&e& @zﬁh’i%gﬂta‘ﬁ{ ndeads and
b|ot|nylated al’ltl lOtIn ted 4&XR)

vas used to PEHEPESK ?@5&?‘%6%@%@%&1 amino %@@Mﬁe lﬁlélnt/%q ePepor t ed
in Table 3, bthoptohatcan Hr ez mbindid preedcas! tpe caepduad et dffereitaesd Gonvaxtraaum anount

of anyloid Bgf i becoypegn
2011/ 086099PCT'7§EP20651ﬂ/EgH%§&d Iﬂ“{é%@‘f’%b‘ﬁgmgﬁd%“hgﬁ gZeCrse)sponsghecI&e\rQees ver e
anal yzed lusi Aty e R nest assagd é&&wwna‘ﬁawgtﬂgnwwsg)@f A6t a‘%j’eAfé}P a} he

control plot A%g ?ga& AEAZ éo%gengaﬁon%gxget%ee nt anfy E’le cé.)lggpe%?ag%r)l?uﬁng the

4- par anet er equ T ne - 90 - B)
Denonstr at i oﬁpb?ﬂlStl tﬁcmmgydf’mkma@yler)mtph@llw m@eﬁandt\glcag@m wsingf biptyldtedyent i on

can be used tgitbi@atachdd tb @trémwah %oa’ié&?&bn@%e&ﬂd%@%t%dﬁbd@ga%ﬁltcya y
denmonstrati ngcr effi t he

rovoest 1ot "ectitt A 1t Do PRIkl R 5 e B e shSt e b D 5 or
may not RB@veexritgeonedfitee gomedheporidrikenthe geleadpof Hugletrpaygdnancleauesglemi ¢ such

that it over g{QdUL&Sc.A0Hr &¥ ttfaatftlymmééptabeéd% teQulBndBMIBH erdibdBd. ar to

that seen | nTQ ldﬂ?h? %y t%]:: .I;,Ilnl()l(i-:tj[lte AW4£ m tﬁe cell supernatant, monoclonal antibody specific

to the C-terminus of AB42 (JRF/cAB42/26) was coupled to the receptor beads and
biotinylated antibody specific to the N-terminus of A (JRF/ABN/25) was used to react
25  with the donor beads. T quantify the amount of Aftotal in the cell supernatant,
monoclonal antibody specifc to the N-terminus of AB (JRE/ABN/25) was coupled to the
receptor beads and biotinylated antibody specific to the mid region of AB (biotinylated

)

4G8) was used to react with the donor beads.

To obtain the values reported in Table 3, the data are calculated as percentage of the

30  maximum amount of amyloid Beta 42 measured in the absence of the test compound.



Al342 | owering agents can be adm nistered in any standard form using any
standard net hod. For exanple, but not limted to, Al1342 | owering agents can
be in thewbanmest0920!l i qui d, tablets or capsul es that arecraipeniosaséy or by
injection. Al342 | owering agents can be adm nistered at any dose that is
sufficient to significantly reduce |levgds of Al342 in the bl ood, blood

pl asma, serum cerebrospinal fluid (CSF), or brain. To determ ne whether
acute adm nistration of an A1342 | owering agent woul d reduce Al342 | evels
in vivo, non-transgenic rodents, e.qg. nice or rats were used. Aninmals 15

t t ed th - i dtoth
uLS?e:t e\élvI or %{g élll?dolsﬁyy\?lgohgeg(fug&gn% g al n %&mﬁq @Q ﬁ%g%?e i134g angSe
total AP wer éna&mewm@E@ﬂtasfg/og%%ﬁﬁoaplpﬁeﬁﬂﬁaaﬁéée log spnesptationef thsi ng ELI SA.

Treat nent petémsiiind.ax U @drabie@mMefatsswhdnsel @ dtdrminznek Mey.e adj ust ed based on
the results of the A1342 | owering once a tine course of onset of effect
coul d be est dbbksShed. 20 A typical protocol for neasuring Al342 lowering in
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|nstruct|§)ns (Pierce Corp., Rockford, I1). A reading was perfornmed after 10
to 15 min (excitation 320 nm / eni ssi on 420 nm. For ABtotal detection, a
Strept avi di ne- Per oxi dase- Conj ugate was added, followed 60 25 mn |later by
an addi onal wash step and addition of Quanta Blu fluorogenic peroxidase
substrate according to the manufacturer's instructions (Pierce Corp.,
Rockford, 11). A reading was perforned after 10 to 15 mn (excitation 320
rim/emssion 420 nm. In this nodel at |east 20 % AB42 | oweri ng conpared
to untreated ani mal s woul d be advantageous. 30 The results are shown in
Table 4 (dose 30 ng/ kg oral dosing) (value for untreated animls as control
(Crl) was set at 100):




- 92 - The Conpound A referred to in Table 4, is the derivative of
present conpound 10 wherein Rl is hydrogen instead of nethyl, and was

di scl osedwonolBe®9/ 103652: N LN F 5Structure of Conmpoume®2011/050350
(W2009/103652) Also the central brain availability of Conmpounds 3, 5, 10
and A were neasured: The results are shown in Table 5 (dose 30 ng/ kg oral
dosing; 4 hours): Co. No. Plasma (ng/m) Brain (ng/g) 3 7740 8510 5 1632
1630 10 2695 4645 A O

B) Demonstration of in vivo efficacy

AP42 lowering agents of the invention can be used to treat AD in mammals such as
humans or alternatively demonstrating efficacy in animal models such as, but not
limited to, the mouse, rat, or guinea pig. The mammal may not be diagnosed with AD,

5  ormay not have a genetic predisposition for AD, but may be transgenic such that it
overproduces and eventually deposits AP in a manner similar to that seen in humans
afflicted with AD.

APB42 lowering agents can be administered in any standard form using any standard
method. For example, but not limited to, AB42 lowering agents can be in the form of

10 liquid, tablets or capsules that are taken orally or by injection. AB42 lowering agents
can be administered at any dose that is sufficient to significantly reduce levels of AB42
in the blood, blood plasma, serum, cerebrospinal fluid (CSF), or brain.

To determine whether acute administration of an AB42 lowering agent would reduce
AP42 levels in vivo, non-transgenic rodents, ¢.g. mice or rats were used. Animals

15  treated with the AB42 lowering agent were examined and compared to those untreated
or treated with vehicle and brain levels of soluble AB42 and total AP were quantitated
by standard techniques, for example, using ELISA. Treatment periods varied from
hours (h) to days and were adjusted based on the results of the AB42 lowering once a
time course of onset of effect could be established.

20 A typical protocol for measuring AB42 lowering in vivo is shown but it is only one of
many variations that could be used to optimize the levels of detectable A. For
example, AB42 lowering compounds were formulated in 20 % of Captisol® (a
sulfobutyl ether of B-cyclodextrin) in water or 20 % hydroxypropyl B cyclodextrin. The
AB42 lowering agents were administered as a single oral dose or by any acceptable

25  route of administration to overnight fasted animals. After 4 h, the animals were

sacrificed and AB42 levels were analysed.

Blood was collected by decapitation and exsanguinations in EDTA-treated collection
tubes. Blood was centrifuged at 1900 g for 10 minutes (min) at 4 °C and the plasma
recovered and flash frozen for later analysis. The brain was removed from the cranium

30  and hindbrain. The cerebellum was removed and the left and right hemisphere were
separated. The left hemisphere was stored at -18 °C for quantitative analysis of test
compound levels. The right hemisphere was rinsed with phosphate-buffered saline
(PBS) buffer and immediately frozen on dry ice and stored at -80 °C until

homogenization for biochemical assays.



0 100 Liver netabolic stability assay Each conpound was spiked into a
suspension of liver mcrosones prepared fromthe speci es under

i nvesti gavoani/@to9a final substrate concentration of 1 tPCWEPacd/ 080380 Ot ei n
concentration of 1 ng/m, and pre-incubated at 37 C for 11 m nutes. The

i ncubation al so contains a NADPH (13-n$§coti nam de adeni ne di nucl eoti de
phosphat e, reduced) 15regenerating system After this preincubation period,
NADP (13- ni coti nam de adeni ne di nucl eoti de phosphate) was added to the
active incubations, and the incubations naintained at 37 C for 15 m nutes,
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anal ysed § or utitgelysing swtity RIMBBIag 69 brd 0zt 6mfs fBT Hovepodh W&?@W% using a

conpound- s peeénftﬂlfagédczt VB AP 0B ESd naR TR r@s@ﬂiﬁ@lhﬁ‘gh"dﬁb@ sUpaaitent werbigent ur nover
of the par ent i ation in
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i ncubation i Bafp@ﬁfl\éffﬁé&ﬂql nHto:§ @ﬂdl@@ﬁl@ quantify Miieotel@sd&B42.f or conpound 10

(present invention) and conp 09/ 03 r own in Table 6:
Co. No. humafh®AP3AEEy %Fé%%‘&ﬁgéﬂ é(y%v?eﬁnt ?‘@i%%&o%fe BA%HD% A 64% 22%
Conposi t ilon bxaogehass, EhActd-Lmkedibirediosorbént{Assays weasusad eBritfly, dieghout t hese

exanpl es rel ?t%lfo%r&s‘za AiLGRAR %%e‘ﬁ A ‘?QanQA '1)42 BQ&EH?(N@% i Sed in 1.5

st ereochem ca I SONEeri ¢ or m t f har haceut ccept abl e
salt thereof “%Fp%en%qf\?&’?én PH@P%F@ Vflﬁl 5@% gangentigkonsganging %%
exenplified pgmolirdsmpldygideaindadawplees-infubited vtk STRPO- labdﬂ&dm)felﬂminal i on of

the inventi OQntﬁJbﬁy fbr Afﬁgb ldQ[‘é‘@[fon and with the biotinylated mid-domain antibody 4GS for

15  AbBtotal detection. 50 ul of conjugate/sample or conjugate/standards mixtures were then
added to the antibody-coated plate (the capture antibodies selectively recognize the C-
terminal end of AB42, antibody JRF/cAB42/26, for AB42 detection and the N-terminus
of AB3, antibody JRF/rA3/2, for ABtotal detection). The plate was allowed to incubate
overnight at 4 °C in order to allow formation of the antibody-amyloid complex.

20  Following this incubation and subsequent wash steps the ELISA for A342
quantification was finished by addition of Quanta Blu fluorogenic peroxidase substrate
according to the manufacturer’s instructions (Pierce Corp., Rockford, 11). A reading

was performed after 10 to 15 min (excitation 320 nm /emission 420 nm).

For Afltotal detection, a Streptavidine-Peroxidase-Conjugate was added, followed 60
25  min later by an addional wash step and addition of Quanta Blu fluorogenic peroxidase

substrate according to the manufacturer’s instructions (Pierce Corp., Rockford, 11). A

reading was performed after 10 to 15 min (excitation 320 nm /emission 420 nm).

In this model at least 20 % AB42 lowering compared to untreated animals would be

advantageous.

30  The results are shown in Table 4 (dose 30 mg/kg oral dosing) (value for untreated

animals as control (Ctrl) was sct at 100):

Co. | AB42 (% vs | APtotal (% vs Co. | AB42 (% vs |ABtotal (% vs
No. | Ctrl) Mean | Ctrl) Mean No. | Ctrl]) Mean | Ctrl) Mean
10 68 110 46 61 98

A 101 106 58 88 89

52 45 112 54 46 88




1. Tablets Active ingredient5 to 50 ng 20 Di -cal ci um phosphat e20 ng

Lact ose30 ng Tal cunlO ng Magnesi um stearate5 ng Potato starchad 200 ng 252.
Suspensi ONOANI1ABE®OUS suspension i s prepared for oral a®OTEPAINASIEN SO
that each mlliliter contains 1 to 5 ng of active ingredient , 50 ng of
sodi um car boxynet hyl cellulose, 1 ng o$2sodi um benzoate, 500 ng of sorbitol
and water ad 1 m. 3. Injectable 30 A parenteral conposition is prepared by
stirring 1.5 % (wei ght/volune) of active ingredient in 0.9 % NaCl sol ution
or in 10 % by volunme propylene glycol in water. - 94 - 4. O ntnent Active
i ngredi ent 5 t|@ol DAB4NGYSCPAPtotad(%ARO| 3 g Langl|1ApR (% s VMpdotalpef vs0l eunl5 g
Waterad 100 dNgd| clins MaPlerl) agédnV @ | Ngr eN&NictapnvRen | BFGaAdanM|t h the
same anmount dfg@any ofgol he conpeinds accor di fG3Yo g present ggnvengion, in
particul ar by e sangg amopnt gg any| of the 108 mpi i ed compagnds. |10
Reasonabl e v rEd rong;are pot—tgg be 1 egar detmgt a degpart JLt:Aflh»ymtie scope

(0] e | nventh Y Tt T e—obvyious a he—t-hus—desecritbed—+nventi on na
f th thig H by t hat t R y
be varied in rle T va,;l.é by hosggski Hed in the art. - 95 - Cains 1. A
conpound of HotmHa{P)A2L1 A-—Heti A3 (|

P 160 77 83 ()

The Compound A referred to in Table 4, is the derivative of present compound 10
wherein R' is hydrogen instead of methyl, and was disclosed in W02009/103652:

N~
N— /N
QO
F
5 Structure of Compound A (W02009/103652)

Also the central brain availability of Compounds 3, 5, 10 and A were measured:
The results are shown in Table 5 (dose 30 mg/kg oral dosing; 4 hours):

Co. Plasma Brain
No. (ng/ml) (ng/g)
3 7740 8510
5 1632 1630
10 2695 4645

A 0 0

10  C) Liver metabolic stability assay

Each compound was spiked into a suspension of liver microsomes prepared from the
species under investigation, at a final substrate concentration of 1 uM, and a protein
concentration of 1 mg/ml, and pre-incubated at 37 °C for 11 minutes. The incubation
also contains a NADPH (B-nicotinamide adenine dinucleotide phosphate, reduced)
15  regenerating system. After this preincubation period, NADP (B-nicotinamide adenine
dinucleotide phosphate) was added to the active incubations, and the incubations
maintained at 37 °C for 15 minutes, during which period metabolism can take place.

After 15 minutes, 2 volumes of DMSO (dimethylsulfoxide) were added to cach active



or a stereoisoneric formthereof, wherein 5Hetlis a heterocycle, having
formula (a-1), (a-2), (a-3), or (a-4) R4R7a (a-1)(a-2) R3 is G 4al kyl;

R4, R5, RS0 andsikBIeach i ndependently are hydrogen or Cpctaipkyii/osgsse onal |y
substituted 10with one or nore hal o substituents; R7a is hydrogen, halo, or
C _4al kyl ; R7b and R7c each independenyiy are hydrogen, hal o, cyano,

Ci 4al kyl oxy, cycl oC3 _7al kyl, or Cl_4al kyl optionally substituted with one
or nore halo substituents; 15 X is CHor Ny, Xbis Oor S; Al is CRO or N
wherein RO is hydrogen, halo, or G _4al kyl oxy; A2, A3 and A4 each

i ndependent | A3 and A4
are N, 20LI chg%a%% %ECtNFteakﬁ%gﬁgat%\lﬁ% fy ‘3; ?.%QJLNQLH’e Aér ein RlL is
hydr ogen or Dicgphaygd at &7 Casb“éV’é'ieé‘tBVfﬁqué?}c ety Haraditig of YISE piar foythe
optional ly sucbﬁﬁidntdmempwﬁono@mg caﬁmmgat&)@uﬂasﬁpetrmt fogaath inbdapendent | y

ielpsﬂ g?l IZI[ gmrn]isl?e%‘egntg y Eepg nglty%fn aPe %Jb?anglg}rfecdyfﬁﬁ%e I(:ﬁfﬁntratlon of ﬁhe pafgnt 7al kyl |
and 2501 6l kwr@p@mdmwm@smgswr@mnmmc 4IPS subiiepdeed wth one

or nore substgédeﬂamwag@&mmdﬂ@eundw& byths hreﬁtto@dlpt)ﬁrmm EiResgéd0ddRhCRNSI St i Ng
of halo, —re k[}é) an rat101’11 ge an 4aéllm C R}Pare t;tht 1ny1b5t{1tt Lit ed with one
or nore halo Upsti't 9 % FRI eS8 dlrec 5ond?

C2_6al kenedi ymuba@ans@ﬁngh mclﬂpatl@ is gerfqmmed MRIIBi'ICatNRmb C1_3al kanedi yl;

G _3al kanedi yhe NRIBTor GmpdahdkAN@eisit itRhdicpahd dorssasd At(W(%IbOWlM‘BSQPe or
nor e hal Osubst tueng[s 0{320 3a| kanedi y1l wherein two gem nal hydrogen

at ons mag be I}céb‘?vélb]él 6al kanedi y1; 5prepresents 1 or 2; R2 is
pyrrolidinyl; anyl|; ni i nyl|; tetrahydropyranyl;

mor phol i nyl ; |pi pergigll}l'%;}/'ﬁiv%ycl q&3 %Qﬁ%ﬁj hexahydr o- 1H- 1, 4-di azepi n-1-y1;

1, 3-di hydro -[2¥f-sq MigEHsamMes v/ 1- | migrespMeHir o- IH i ndol- 1-y1;

3, 4- di hydr o- 1)(®&H) -|qui no1|4|%yl 3, 4- d]()h%dro 2(1H) -i soqui nol i nyl ;

1, 2-di hydropyrAdl nyr; |6Qq/%myl .1, 3- bﬁr%odl oxol y1; 10or Ar;

Composition examples

“Active ingredient” (a.i.) as used throughout these examples relates to a compound of
Formula (I), including any stercochemically isomeric form thereof, a pharmaceutically
15  acceptable salt thereof or a solvate thereof; in particular to any one of the exemplified

compounds.

Typical examples of recipes for the formulation of the invention are as follows:

1. Tablets

Active ingredient 5to 50 mg
20  Di-calcium phosphate 20 mg

Lactose 30 mg

Talcum 10 mg

Magnesium stearate S5 mg

Potato starch ad 200 mg

25 2. Suspension
An aqueous suspension is prepared for oral administration so that each milliliter
contains 1 to 5 mg of active ingredient , 50 mg of sodium carboxymethyl cellulose, 1
mg of sodium benzoate, 500 mg of sorbitol and water ad 1 ml.

3. Injectable
30 A parenteral composition is prepared by stirring 1.5 % (weight/volume) of active

ingredient in 0.9 % NaCl solution or in 10 % by volume propylene glycol in water.



wherein pyrrolidinyl, tetrahydrofuranyl, piperidinyl, tetrahydropyranyl,
nor phol i nyl, pi perazinyl, cycloC3_7al kyl, hexahydro-1H 1, 4-di azepin-I-yl,
1, 3- di hywtoceDss®o i ndol-2-yl, 2, 3-di hydro-1Hindol- 1- PCT/ER26H@s033@r 0
-1(2H)- quinolinyl, 3,4-dihydro-2(1H)-isoquinolinyl, 1,2-dihydropyridinyl,
i ndanyl and 151, 3- benzodi oxol yl may be9substituted with one or nore
substituents each i ndependently selected fromthe group consisting of
C2_6al kenyl, cycl oC3_7al kyl, C1_4al kyl carbonyl, hydroxyl, oxo, hal o,

C _4al kyl oxy, Cl1_4al kyl oxyC _4al kyl , Ci Aal kyl oxycarbonyl, Ar, and C 4al kyl
optional Iy sybstityted with one or nore halo substituents; 20wherein each
Ar i ndependently I's phenyl optionally substituted with one or nore

subst i t uent sAgaEhngRdielendent | vy §eiWOMH from the group consisting of hal o,
Gi Aal kyl oxy, seysnglcoldR | bR12b, pwgrpholinyl, C _4al kyl oxy substituted with
one or nore Eg+9m§ubstituents, d G _4alkyl optionally substituted with
one or nore hal o Substituents; 5 or a 5- or 6-nenbered heteroaryl

sel ect ed §roWhith@crloup consi stiihg of furanyl, thiophenyl, pyrazolyl,
oxazol yl, isewa#ol yl, thiazolyladi@ohi azolyl, thiadiazolyl, oxadiazolyl,
pyridinyl, pyrimdinyl, pyridazinyl, and razinvl ., wherein.sai - or

Y henbor ed hEBRORPO NG SRR fop (R B RALI e REP B DR fhfonts each
i ndependent | yomspauads asdorkiingrie thiadragens apycaiams inspartigylao by Higlseme 30Ol kil oxy,
cyano, NR11cRi&e exdmliib@Ldmpdundand G _4al kyl optionally substituted wth

one or e halo bstituents:; ch Rta, ‘' and.Rll.e i ndependently is
Pydr ogen 0 oy NGSPRUTE G b ey RO BRI SR RSO HEAETE ) TR1 o

i ndependent | yvisionyld mald bnolpriouSithat thel thys| desaaihedhinRiBmn nRY Dt Jamgildin Ry
independently@%§wﬁmgkgg@gdﬁgheg}_4alkyI optionally substituted 35with one
or nore substituénts each independently selected fromthe group consisting
of halo and cycl oC3_7al kyl; or a pharnmaceutically acceptable addition salt
or a solvate thereof - 97 - 2. The conpound according to claim1l or a
stereoi soneric formthereof, wherein Het' is a heterocycle, having formul a
(a-1), (a-2), (a-3a), or (a-4) RAR7a 5(a-1)(a-2)(a-3a)(a-4); R3 is

Ci 4al kyl; R4, R5, R6, and R8 each independently are hydrogen or C _4al kyl
optionally substituted with one or nore hal o substituents; R74 is hydrogen,
hal o, or C _4alkyl; 10 R7b and R7c each independently are hydrogen, hal o,
cyano, G 4al kyl oxy, cycloC3_7al kyl, or Cl_4al kyl optionally substituted

Wi th one or nore halo substituents; Xa is CH or N,



Xbis O or S; 15A1 is CR9 or N, wherein RO is hydrogen, halo, or

C _4al kyl oxy; A2, A3 and A4 each independently are CH or N, provided that
maxi num two 20f1/086099A2, A3 and A4 are N, LI is 0, carbonpCr/HRu9/ 05085 ( C=0),
or (C=0)-NH, wherein R19 is hydrogen or C _4al kyl; 201Z4 is cycl oC3_7al kyl;
or C _6al kyl optionally substituted wi9fi-one or nore substituents each

i ndependently sel ected fromthe group consisting of halo, cyano, NR

| aR12a, cycl oC3_7al kyl, and Cl_6al kyl oxy; wherein each cycl oC3_7al kyl may
be substituted with one or nore substitents each independently sel ected
fromthe grogguﬁgn5|stlng of hal o, C _4al kyl oxy, cyano, 25and C _4al kyl
optionally s tuted with one or nore halo substituents; L2 represents a
di rect bond; 1C2 cgaprERedifomuledy bonyl ; 0; S, S(=0); NR13a;

NR13b- Ci 3a|kaned|y1 Cl_3al kanedi yp - NR 13c; O _3al kanedi y1 optionally

substituted with one or nore haAb/ |t or G _3al kanedi yl wherein
two gem nal hydrogen atons may repl aced iby Gt—ﬁﬁlkanedlyl 30prepresents
1 or 2, Ris pyrrolidinyl; te A ur a pi peri di nyl;

tetrahydropyranyl nnrphollH?F pi perazi nyl ; cycl 0C3 7a|ky|
1,3-dihydro-2H—i50|ndol 2-y1l, 2,3 - dlhyago 1H ilfeerRZ - 98 - 1-yl;
3, 4-di hydro-1(2H) - qui nol i nyl; 3, 4-di hyd 2(1H) -isoquinolinyl; 1,2-

di hydropyrid Loxolyl; or Ar; wherein pyrrolidinyl,
tetrahydrofu?ggéPE&ggﬂg%fgnéﬁgmgfg%&%k droEMranyI nnrphollnyl

oi per asi 91 - Hel bideBropas Ry Iving favulsylGoan-Sophiah: 2.yl 1 2 3.
5di hydr o- 1H- i Rdol- 1- yl, 3, 4-di hydro-1(ZK)-qui nolinyl, 3,4- dihydro-2(1FD-

|squ|noI|nymv%F\2 dlhydropy i di-nyl, ind and 1, /b zbdioxolyl may be
substituted Nne ofS e 7 bstltuent each i ndependgntly sel ected from
k

the group co i st/ ng of C2\6 enyl ,R’ Iky/carbon 7 oxo, halo,
O__4a|ky|oxy:2€F Ikyloxyca}bon 6, A«
r

and-¢l 4al kylLs opti onal |y substituted
wi th one or e 10hal o substltuents wherei n @gach Ar independently is

phenyl optlon substltutg wi th one or EP§6 substltrgﬁts each
i ndependent | ected from %%@ group consi'sting of ha G Aal kyl oxy,
cyano, NRnDréﬁoHFﬁymeQ _4al kyl oxy substituted with one or nore halo

substituent sg* q(deOaAcaRwalchQ{a{te @aa{tiymresngbﬁégeh dt ed,andyl bptRAIdubsRGed 15hal o
substitu heteroaryl sel ected fromthe group

conS|st|ﬁ§ of fd?gH%Fcnpﬁw%qﬁeﬁﬁﬁnu B¥azol yl, oxazolyl, isoxazolyl,
t hi azol yI |Bothﬁhﬂbb&mqmﬂhwa@naﬂﬁﬁyl oxadlazolyl pyridinyl pyrinidinyl
pyri dazi nyl , RangdRYY @zh ﬁmlspenwﬂ %terhy%@dgen IaloQEyafo, ftelfmﬁ{rl%ﬁ'y heteroaryl may be
substituted with on é@%&n gi %‘iflgue p endentkﬁ selected from
the group con5|§iFW§ Ral 6% pﬂ%P P&@%ueéya &M REPERRE  mor phol i nyl
and G _4al kyl opubssinahisy substituted with one or nore hal o substituents;
each R | g; Rkilqs@gqﬁﬁqle i ndependently is hydrogen, G 4alkyl or
O__4a|ky|car§9n e%ch R12a, R1213, and Rl12e i ndependently is hydrogen or
G _4al kyl ;

A" is CR’ or N; wherein R’ is hydrogen, halo, or C)alkyloxy;

A%, A’ and A" cach independently are CH or N;

provided that maximum two of A, A%, A’ and A? are N;

20 L' isO, carbonyl, NR'’, NH-(C=0), or (C=0)-NH; wherein R' is hydrogen or
Ciaalkyl,

R' s cycloCsqalkyl; Cysalkenyl; or Cysalkyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo, cyano,
1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl, NR'"*R'*, cycloC;_salkyl, and

25 Cisalkyloxy;
wherein each cycloC;_salkyl may be substituted with one or more substitents each
independently selected from the group consisting of halo, C;_salkyloxy, cyano,
and C;_salkyl optionally substituted with one or more halo substituents;



25each R13a, et), and R13e independently is hydrogen, or C _4al kyl
optionally substituted with one or nore substituents each i ndependently

sel ect ed Wwoamtdseoogr oup consi sting of hal o and cycl oC3_Palripko11050380
pharmaceutically acceptable addition salt or a solvate thereof 30 3. The
conpound according to claiml1 or a stegpgoi soneric formthereof, wherein
Het' is a heterocycle, having fornmula (a-1), (a-2), or (a-3); R3is

C _4al kyl; R4 is hydrogen; R5 is hydrogen or G _4al kyl; 35R6 is hydrogen
or Ci4dalkyl; R7a is hydrogen or G _4dalkyl; - 99 - R7b is hydrogen,

QG _4al kyl oxyy2or eé?es%ﬂLka éilreS{po%h&”L% Lk ﬁﬁ&%%h}b%ﬁd@("% t§3 (%ﬂreNR”a more hal o

substltuents R N, 5 Xbis 0
Al is CR9: wher eNl?«. "o qa aﬁ%brlo el aw&m : Shudliapgdideptionsdly pabstytedr N, A3
and A4 are CH Lulith Gne@aitdadydlo sUSR1Qentd\idr C%@%néﬂiyl(v@eﬁb)ni\”‘dge&ﬁi@l ein Rl is

hydrogen or 10G fﬁaol Ky ?#ag%e?%)?acgﬁfégﬁg(%edng 6al kenyl ; or G _6al kyl

opt i onal I%/ subst Ted W nore Uent s each i ndependent | y
selected frolmt Héprgife@mi @dhsi sting of NRL |aRl2a, 1-pyrrolidinyl, and

<135 Rgal kyl oxle2 Lgs bﬁﬁi’lﬁ{&@mttétra@y&ibf&ﬁiyl tpﬁpmdmgn tdﬂeﬂy?@opy%nyamo%@lohqaﬂedu y1;

I's pyrrolidin r 3 ny, I
hexahydro- 1H 1, APH | e’cg'elﬁb Tﬂg’ hex y r§ % #%az%pﬁgllﬁ gdlhﬁ'gm ?LHZ yl; 2,3
-di hydro- 1Hi ndepindol-2- 3;&12 3-gihgdro- ch h}ﬁdkbytzéiﬂl-glhydswtﬁfﬁtﬂumwyl 3,4-

2- ox0-5-(trifl uqmqgme& bistIE))-isbigRiab LB 1, Zﬂiiﬂ%ﬁrop%[duﬁ'lun&ﬂﬁ?f@'3%6@)’6&(9{'0!}#1“ nyl,
pi peri di E% nor th i nyl, piperazinyl, and hexahydro-1H 1, 4-di azepin- I-yI
may be substitut®dwith one or nore substituents each 20i ndependent!|y

sel ect ed from t hehegiopprdoimsi.setiahgdrofuranyt IpaCBdimal, eyrehyd@ipysalykyl car bonyl ,
hydroxyl, hal o, %@ﬂ% ﬁﬁxmpergmﬁadykmb%m@uéﬁdﬂwmn@l 44ca£zléylhqu1<:@@bonyl
Ar, an d CI 4al kyl d%gctl OZrﬁJllso%I/ldol- -y bguchhygirowl[gl-mcglﬁ y?r3 Z[’rglrhsdlroal(?H)

substituents;
quinolinyl, 3,4-d1hydro-2( IH)-isoquinolinyl, 1,2-dihydropyridinyl, indanyl and

15 1,3-benzodioxolyl may be substituted with one or more substituents each
independently selected from the group consisting of C;_salkenyl, cycloCs_salkyl,
Ci.salkylcarbonyl, hydroxyl, oxo, halo, C;4alkyloxy, C;4alkyloxyC,salkyl,
Ciaalkyloxycarbonyl, Ar, and C; 4alkyl optionally substituted with one or more
halo substituents;

20 wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
Calkyloxy, cyano, NR'""R'?*, morpholinyl,

Cialkyloxy substituted with one or more halo substituents,
and C;alkyl optionally substituted with one or more halo substituents;

25 or a 5- or 6-membered heteroaryl selected from the group consisting of furanyl,
thiophenyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl,
oxadiazolyl, pyridinyl, pyrimidinyl, pyridazinyl, and pyrazinyl,
wherein said 5- or 6-membered heteroaryl may be substituted with one or more
substituents each independently selected from the group consisting of halo,

30 C1alkyloxy, cyano, NR''“R'*, morpholinyl, and C;alkyl optionally
substituted with one or more halo substituents;

each R, R'"® and R independently is hydrogen, C; salkyl or Cy4alkylcarbonyl;
each R'**, R'® and R'** independently is hydrogen or C,_qalkyl;
each R"* R'* and R'* independently is hydrogen, or C,_alkyl optionally substituted
35 with one or more substituents each independently selected from the group
consisting of halo and cycloC;_salkyl;
or a pharmaceutically acceptable addition salt or a solvate thereof.



wherein each Ar independently is phenyl optionally substituted with one or
nore 25substituents each independently selected fromthe group consisting
of hal o, worphaisseyyl , C _4al kyl oxy, and C _4al kyl opti oralrigpP2eialosisse ut ed
with one or nore halo substituents; each R |a independently is hydrogen or
C _4al kyl ; each Rl2a independently is-#ydrogen or C _4al kyl; 30R13' is
hydr ogen; or a pharmaceutically acceptable addition salt or a solvate
thereof. 4. The conpound according to claim1, wherein Rl is

cycl oC3_7al kyl; C2_6al kenyl; or C _6al kyl optionally substituted with one
or nore 35substituents each independently selected fromthe group
consisting of halo, cyano, 1-pyrrolidinyl, 1-piperidinyl, 4-norpholinyl,
NRI | aR12% cy&{ oCherampeund agepidiog taepiry] epaystereaisopmpic forghiBprapth whgre i

cycl 0C3_7al kyikt' ey hbterosydds hivditg Remwati 1 Re20 a-3a)y & (s4bsti tents each

i ndependent |y sel egted fromthe group consiggdi ng of hal o, Cl_4al kyl oxy,

cyano, and G _4al kyl optionally ,subst.ituted t h jone or hal o
substituents; L2 r g8ENt gs @ 'ZEE;Dbond; C2 65T_enediw$?i§ﬁrbonyl; 0; S

S(=0); NR13a; 5NR{3b-{ _3al kaRediyl; O ;3 | -NR e C _3al kanedi y1
w th onen re halo ituents/ or Ch3al kanediyl
wherein two gem n hydrogen atons nBy be repl aced\bhy C2R%6al kanedi y1;
prepresents 1 or 2; R2 is pyrrolidinyl; tetrahydrofuranyl; piperidinyl;
t et rahydrppyranyl; norpholinyl; 10pi perazi . cycl oC3 _7al kyl;
hexahydr o1 ??‘X)- di azepi n- | -(%/%); 1, 3-di hydrg%{%pi- i soi ndo1- 2-(}%;)’
2, 3-di hydr o- R iinflolkyly1; 3, 4- di hydro- 1( 2H) - qui nol i nyl ; 3, 4-
di hydr 0- 2( 1HR4 Il EORGYADR® ddch ¥ildepdid@R-aps hydrddech SPTLIBE MY tondifly2fdbstRykd di nyl ;
i ndanyl; 1, 3-benzadi oxol y1, or Ar. wherein pyrrolidinyl, tetrahydrofuranyl,
pi peri di nyl, teﬂWﬁHVHfBﬁ%?%W@??mngﬁF%holinyI, pi perazinyl, cyclo Cral kyl,
hexahydr o- 1HRY, 4s tiydragmpi wld,-oy C;4adkyB- di hydro- 2Hi so i ndol-2-yl,
2, 3-di hydp o- RH-j ago<l:, 1= ¥l [ =1 = ok
3, 4-di hygdrj o- ié{( f"ﬁ?fii leéléh %ﬁ%‘feﬁﬁé}w a%ﬁ’gf ééﬁgo iy,a%'?;%@ﬁ?‘é@?‘%yx’o| vyl may be
Substituted w t YRGS oier el ppicualy sibatiuisd i EPEREBATAPosel ect ed from
t he group consi substguents; C2_6al kenyl , cycl oC3_7al kyl, Cl1_4al kyl car bonyl
20hydr oxyl , | 95 cH o4l Kyl oxy, G alkyl oxyC, 4alkyl, Cl_4al kyl oxycarbonyl,
Ar, and G _4a kyf optionally substituted with one or nore halo
substituentsX ‘isOorS;

15 A" is CR® or N; wherein R’ is hydrogen, halo, or C,alkyloxy;

A%, A’ and A" each independently are CH or N;
provided that maximum two of A', A%, A*and A? are N;
L' s O, carbonyl, NR'", NH-(C=0), or (C=0)-NH; wherein R'? is hydrogen or
Ci.alkyl,
20 R' iscycloCsralkyl; or Cealkyl optionally substituted with one or more substituents

cach independently selected from the group consisting of halo, cyano, NR'*R'*,

optionally substit

cycloCssalkyl, and Cy_galkyloxy;
wherein each cycloC;salkyl may be substituted with one or more substitents each
independently selected from the group consisting of halo, C;_4alkyloxy, cyano,
25 and C;_4alkyl optionally substituted with one or more halo substituents;

L’ represents a direct bond; C,¢alkenediyl; carbonyl; O; S; S(=0),; NR"*
NR'*-C_alkanediyl; C;alkanediyl-NR'*; C)_;alkanediyl optionally substituted
with one or more halo substituents; or C;alkanediyl wherein two geminal
hydrogen atoms may be replaced by C;.salkanediyl;

30 p  represents 1 or 2;

R*  is pyrrolidinyl; tetrahydrofuranyl; piperidinyl; tetrahydropyranyl; morpholinyl;

piperazinyl; cycloC; salkyl; 1,3-dihydro-2H-isoindol-2-yl; 2,3-dihydro-1H-indol-



5. The compound according to claim1l wherein Het' is a heterocycle, haying
formula (a-1), (a-2) or (a-3). 6. The conpound according to claim1 wherein
Al is CROwoOwhermssey9R9 i s hydrogen, hal o, or Ch4al kyl oxypCAZP2&11@G5036¢ N, and
A3 and A4 are CH 7. The conpound according to claim1l wherein LI is NH 8.
The conmpound according to claim1l wheregn Het' is a heterocycle, haying
formula (a-1), (a-2), (a-3a), or (a-4). 9. The conpound according to claim
1 wherein the conmpound is 355 -(2-chloropheno xy)-N- [3 -netho
Xy-4-(4-nethyl-1Hi m dazol -1-y1) phenyl] -1 -(1 -

met hyl et hyl ) -1H 1,2 -

N- [ 3- et hoxy- 4- (]2yl Bﬂhcﬁl‘yd?(?? ZH?&Iu% 3 4- dh%&’r%) %LH) 1s0(huurohn%1 ,)2 51 3-
(trifluoronet hyldibyirgnypdinyly il 11311;1} inzz mw 8700:- 3-am ne 2 2HC1 . 2. 7H20,
5- (2- chl or ophenaxiy}eiNp{rdol ity 0xyahddro i, fp)pbnémpb/feitxdhydyéﬁymWyf |- 1- (1-

thylethyl)-1H1 4-(3
Mrethyl T 5 4 P%fpilfo{yl%§4f T wa%ﬂa 1@9‘%%98}?’“ jingf- 23,50 /-4
(trifluordnet hyl ) dihygropi l"dP]n ] 3 43dipydro- 1 @Hrgugpbnyl3’ 4-&@14@ 2(ND-[3 -net ho

Xy-4-(2-methyl-4- msqmmm{lm dﬁﬁmfd)ﬂ rd;kry( 1ndaﬁjs1fmiet3méhaad%xob{1&aybe
(trlfluororrethyl)%) e{Etu O re éa}% Se a\t ne {énﬁl %)mhll-e

- et ho xy-4-(2-melh crillﬁy ﬁlil%lll 1 T?’P@P %t%hef/ 3 -
10(trifl uoronet hygl)oahé@m)@?]lg ) 8 6W11¢1L4a plcarBomyiki axe. h9|14€$314 CHM20, a

st ereoi someric focmamtw rboer'l £, plar DRIk Wpkis Al %uREERRE Wil Shcafididré on sal t
or a sol l@te therE% " A phar maceuti cal conposition conprising a

phar maced¥i cal Iy A¥eSHY 1?as’carrl er 15and, as active ingredient, a
therapeuticalIy'wmi@neumevambmﬁtmmmy@ph@anMhmamBm@éﬁMné@ﬁhnnawynmﬁe of

clains 1 to 9. s@o%muéug@amwagerﬁémgﬁsfelee@@ﬁbﬂltﬁ@gmgp@o@fsuﬁg &, 1 to 9 for

use as a nedi cane ypd as n 1to
9 for use in the EF éaéliy%EWt o ek ﬁ?lgm%nti%?fpm mé(i 3]6 éaéfé}g%xyo%b%ﬁwaﬁ?f"ftgﬂn%el ect ed
from Al zhei ner' s di meadelo subsituratsi endd? ailkyli aptiomally snbstithteiogith ¢rewe more

| mpai reqs,  seni |y o KlGRALI Ra ﬂ@ﬁ@%hﬁeﬁ%h@tek@%s&&%d%m&% fRpal anyl oid

angi opathy, multi-infarct_ dementia mentia pugilistic syndr one,
dementi a associ at ESHPHO Wh@&?ﬁgnﬁ.pw&g@l &ﬁ%%@ﬁ%@%ﬂ[@%wa ed with

25bet a- anyl oi d.  isothiak3lyl, Tiisedicoighcuxadiazadd ofydiding |, therimidanyi) p]yﬁdsmt@ﬂ and t he

di sease is Al zhei a'ziﬁ 1d4}vﬁ&@1§ aid 5- or 6-&@mb9§§h9%( @g?&gfg#'ﬂ%sﬁﬁ png to any
of claims 1 to 9 he' manu actureo or the npdul ation
of gamma- secr et as @nea%rtrpq}*p f;lg}astltuents cach independently selected from the group consisting

20 of halo, C_4alkyloxy, cyano, NR''*R"*, morpholinyl, and C;4alkyl optionally

substituted with one or more halo substituents;
each R R''™® and R''® independently is hydrogen, C;_salkyl or
Ci.alkylcarbonyl;
each R'?, R'®, and R'* independently is hydrogen or Cy_alkyl;

25 each R R'®, and R independently is hydrogen, or C,_alkyl optionally substituted
with one or more substituents each independently selected from the group
consisting of halo and cycloCs_salkyl;

or a pharmaceutically acceptable addition salt or a solvate thereof.

30 3. The compound according to claim 1 or a stereoisomeric form thereof, wherein
Het' is a heterocycle, having formula (a-1), (a-2), or (a-3);
R’ is Ciaalkyl;
R' is hydrogen;
R’ is hydrogen or C;_alkyl;
35 R°® s hydrogen or Cyalkyl;
R™ is hydrogen or C,alkyl;
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is hydrogen, C,_4alkyloxy, or Ci4alkyl optionally substituted with one or more
halo substituents;

is hydrogen or C;4alkyl;

is CHor N;

is O;

is CR”; wherein R’ is hydrogen, halo, or C;4alkyloxy;

1s CHor N;

A? and A* are CH;

Ll

is carbonyl, NR'’, NH-(C=0) or (C=0)-NH; wherein R'? is hydrogen or

Ciaalkyl,

1s cycloCs_ralkyl; C,salkenyl; or C;salkyl optionally substituted with one or more

substituents each independently selected from the group consisting of NR''"*R'**,

1-pyrrolidinyl, and C;_salkyloxy;

represents a direct bond; O; NR"* or Cisalkanediyl;

is pyrrolidinyl; piperidinyl; morpholinyl; piperazinyl; hexahydro-1H-1.4-

diazepin-1-yl; 1,3-dihydro-2H-isoindol-2-yl; 2,3-dihydro-1H-indol-1-yl; 3,4-

dihydro-2(1H)-isoquinolinyl; 2-oxo-5-(trifluoromethyl)-1(2H)-pyridinyl; or Ar;

wherein pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, and hexahydro-1H-
1,4-diazepin-1-yl, may be substituted with one or more substituents cach
independently selected from the group consisting of cycloCs 7alkyl,
Ci.alkylcarbonyl, hydroxyl, halo, C,4alkyloxy, C;_4alkyloxyCisalkyl,
Ci.alkyloxycarbonyl, Ar, and C, salkyl optionally substituted with one or more
halo substituents;

wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
morpholinyl, C;_salkyloxy, and C;_salkyl optionally substituted with one or

more halo substituents;

each R'"® independently is hydrogen or C;alkyl;

each R'** independently is hydrogen or C;_alkyl;

R'** is hydrogen;

or a pharmaceutically acceptable addition salt or a solvate thercof.

4. The compound according to claim 1, wherein

Rl

is cycloCs_salkyl; Cysalkenyl; or Cigalkyl optionally substituted with one or more
substituents cach independently selected from the group consisting of halo, cyano,
1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl, NR'"*R'*, cycloCs_salkyl, and
Ciealkyloxy;
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wherein each cycloC;salkyl may be substituted with one or more substitents each
independently selected from the group consisting of halo, Cy.4alkyloxy, cyano,
and C;alkyl optionally substituted with one or more halo substituents;

represents a direct bond; C,¢alkenediyl; carbonyl; O; S; S(=0),; NR"?

NRBb-Cl,;alkanediyl; Cl,galkanediyl-NRlsc; Cialkanediyl optionally substituted

with one or more halo substituents; or C_salkanediyl wherein two geminal

hydrogen atoms may be replaced by C,salkanediyl;

represents 1 or 2;

is pyrrolidinyl; tetrahydrofuranyl; piperidinyl; tetrahydropyranyl; morpholinyl;

piperazinyl; cycloCs_alkyl; hexahydro-1H-1,4-diazepin-1-yl; 1,3-dihydro-2H-

isoindol-2-yl; 2,3-dihydro-1H-indol-1-yl; 3,4-dihydro-1(2H)-quinolinyl; 3,4-

dihydro-2(1H)-isoquinolinyl; 2-oxo-5-(trifluoromethyl)-1(2H)-pyridinyl; indanyl;

1,3-benzodioxolyl; or Ar;

wherein pyrrolidinyl, tetrahydrofuranyl, piperidinyl, tetrahydropyranyl,
morpholinyl, piperazinyl, cycloC;_salkyl, hexahydro-1H-1,4-diazepin-1-yl, 1,3-
dihydro-2H-isoindol-2-yl, 2,3-dihydro-1H-indol-1-yl, 3,4-dihydro-1(2H)-
quinolinyl, 3,4-dihydro-2(1H)-isoquinolinyl, indanyl and 1,3-benzodioxolyl
may be substituted with one or more substituents each independently selected
from the group consisting of C, salkenyl, cycloCs_salkyl, C,.alkylcarbonyl,
hydroxyl, halo, C;4alkyloxy, C;4alkyloxyC,4alkyl, Ci4alkyloxycarbonyl, Ar,
and C;_4alkyl optionally substituted with one or more halo substituents.

The compound according to claim 1 wherein Het' is a heterocycle, having formula
(a-1), (a-2) or (a-3).

The compound according to claim 1 wherein A' is CR®; wherein R” is hydrogen,
halo, or Cj_alkyloxy; A% is CH or N; and A® and A* are CH.

The compound according to claim 1 wherein L' is NH.

The compound according to claim 1 wherein Het' is a heterocycle, having formula
(a-1), (a-2), (a-3a), or (a-4).

. The compound according to claim 1 wherein the compound is

5-(2-chlorophenoxy)-N-[3-methoxy-4-(4-methyl- 1 H-imidazol-1-yl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine,
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N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-5-[3-
(trifluoromethyl)-1-piperidinyl]-1H-1,2,4-triazol-3-amine .2.2HCI .2.7H,0,
5-(2-chlorophenoxy)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-
methylethyl)-1H-1,2,4-triazol-3-amine .HCI .2.7H,0,
N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-1-(1-methylethyl)-5-[ 3-
(trifluoromethyl)-1-piperidinyl]-1H-1,2,4-triazol-3-amine,
N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-5-[2-
(trifluoromethyl)phenoxy]-1H-1,2,4-triazol-3-amine .HCI .H,0, or
N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-5-[3-
(trifluoromethyl)phenoxy]-1H-1,2,4-triazol-3-amine .HCI .1.5H,0,

a stereoisomeric form thereof,

or a pharmaceutically acceptable addition salt or a solvate thereof.

10. A pharmaceutical composition comprising a pharmaccutically acceptable carrier
and, as active ingredient, a therapeutically effective amount of a compound as defined

in any one of claims 1 to 9.

11. A compound as defined in any one of claims 1 to 9 for use as a medicament.

12. A compound as defined in any one of claims 1 to 9 for use in the treatment or
prevention of a disease or condition selected from Alzheimer's disease, traumatic brain
injury, mild cognitive impairment, senility, dementia, dementia with Lewy bodies,
cerebral amyloid angiopathy, multi-infarct dementia, dementia pugilistica, Down's
syndrome, dementia associated with Parkinson's disease and dementia associated with

beta-amyloid.

13. The compound according to claim 12 wherein the discase is Alzheimer's discase.

14. Use of a compound according to any of claims 1 to 9 for the manufacture of a

medicament for the modulation of gamma-secretase activity.



