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Field of the Invention The present invention is concerned with novel
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Modul ators (GSM . The invention furtherl Telates to processes for preparing
such novel conpounds, pharmaceutical conpositions conprising said novel
conpound as an active ingredient as well as the use of said conpounds as a
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Alzheimer's Disease (AD) is a progressive neurodegenerative disorder marked

by loss of memory, cognition, and behavioral stability. AD afflicts 6-10 % of the
population over age 65 and up to 50 % over age 85. It is the leading cause of dementia

15  and the third leading cause of death after cardiovascular disease and cancer. There is
currently no effective treatment for AD. The total net cost related to AD in the U.S.
exceeds $100 billion annually.

AD does not have a simple etiology, however, it has been associated with
certain risk factors including (1) age, (2) family history and (3) head trauma; other

20  factors include environmental toxins and low levels of education. Specific
neuropathological lesions in the limbic and cerebral cortices include intracellular
neurofibrillary tangles consisting of hyperphosphorylated tau protein and the
extracellular deposition of fibrillar aggregates of amyloid beta peptides (amyloid
plaques). The major component of amyloid plaques are the amyloid beta (A-beta,

25  Abeta or ABB) peptides of various lengths. A variant thereof, which is the AB1-42-
peptide (Abeta-42), is believed to be the major causative agent for amyloid formation.
Another variant is the AB1-40-peptide (Abeta-40). Amyloid beta is the proteolytic
product of a precursor protein, beta amyloid precursor protein (beta-APP or APP).

Familial, early onset autosomal dominant forms of AD have been linked to

30  missense mutations in the B-amyloid precursor protein (B-APP or APP) and in the
presenilin proteins 1 and 2. In some patients, late onset forms of AD have been
correlated with a 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

35  similar pathological findings. Genetic analysis has provided the best clues for a logical
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with early-onset familial Alzheimer’s disease. Therefore, AB42 is believed by many

researchers to be the main culprit of the pathogenesis of Alzheimer’s disease.

It has now become clear that the y-secretase activity cannot be ascribed to a

single particular protein, but is in fact associated with an assembly of different proteins.

20 The gamma (y)-secretase activity resides within a multiprotein complex
containing at least four components: the presenilin (PS) heterodimer, nicastrin, aph-1
and pen-2. The PS heterodimer consists of the amino- and carboxyterminal PS
fragments generated by endoproteolysis of the precursor protein. The two aspartates of
the catalytic site are at the interface of this heterodimer. It has recently been suggested

25  that nicastrin serves as a gamma-secretase-substrate receptor. The functions of the other
members of gamma-secretase are unknown, but they are all required for activity
(Steiner, 2004. Curr. Alzheimer Research 1(3): 175-181).

Thus, although the molecular mechanism of the second cleavage-step has
remained clusive until now, the y-secretase-complex has become one of the prime

30  targets in the search for compounds for the treatment of Alzheimer’s disease.

Various strategies have been proposed for targeting gamma-secretase in
Alzheimer’s disease, ranging from targeting the catalytic site directly, developing
substrate-specific inhibitors and modulators of gamma-secretase activity (Marjaux et
al., 2004. Drug Discovery Today: Therapeutic Strategies, Volume 1, 1-6). Accordingly,

35  avariety of compounds were described that have secretases as targets (Larner, 2004.



single particular protein, but is in fact associated with an assenbly of
different proteins. The ganma (Qg)-secretase activity resides within a
mul ti pr otworrowaTpdoex cont ai ni ng at | eas3 f our conponent $CTIEPROMPMNESRNI | i N
(PS) heterodimer, nicastrin, aph-1 and-pen-2. The PS heterodi mer consists
of the am no- and carboxyterm nal PS fragnents generated by endoproteo
| ysis of the precursor protein. The two aspartates of the catalytic site
are at the interface of this heterodiner. It has recently been suggested
that nicast Schet@@Q ‘dﬁﬁleﬁ@elﬁl@m SEAIALRSR SHRAL: hRnIQ000T-004 TIgert
functions (é Pt Hberz 42 )qarrma secretase are unknown, but they are
all require ‘i‘%filt?g 18087%éP> 2004. curr. Al zheiner Research 1(3):
175-181). Thus, ﬁdsémgbﬁ TRl SGULAY IRhant sy he sesand s a1
ustve-unt T1PPRow, X € g-S ex has

cl eavage- step has reml ne ase-co
become one &fect h%ceptramrféSAHBg@t Bs¢aictasrevasehowh (Wﬂgg@oﬁmb(:?rﬂﬂ)é) Neturg Fhla4

treatment sl ZehIBRCR 729560 IRSHPURIRLIGNASHRS, DN Paes. proposed for

tar getl ng amma- secretase in fromtar getl ng

the cat al ytiNeurgehean. §dr Q% Ff@f@v@?%ﬂnghg JB%?SF aJﬂé» 4§B)e8PWepeal Ipitasiopsr s and
nmodul at or s ff tigaspef NSAIBS aspfea@ﬁt thrEM ATVRrd @b itlibifbn adB@4-oflaxg Di scovery

comounds VPt St RILGH HER unPat ISP hlingd gl A feaB i ©

2004. Secr et@sestoas alt,[DO0ape Mddc €htar 4£t5§0543720)zhei ner' s di sease: patents
2000 - 2004. Expert Qpin. Ther. Patents 14, 1403-1420). Indeed, this
fi ndi nglOwas r eceWQ-J0GUPIPOOT eclatoy apagshethicrsdb invitdaddresidine ashipohndsweithect of

certain NS I ure 414,
6860, 212 Thi 2 SrARgL RS, %%ézo%g%%i 9%#/%?? %rgg%?ge)ar‘/w f2002) J

Neur ochem 83, 198800EP2R04R Alorshos tg am“@ﬁhﬁny Idgiieadtves whach ar@tmﬂulaﬁﬁﬁ enti al
limtati OnSfof@ﬁlonli@béjge of NSAIDs to prevent or treat AD are their

i nhibition activ whi ch.c ad to, unwant ed si de
L oot s Cand t nai a8l B8 B B oo pbur SR REs bt MORSRER Mg,
Chem 48, 5e0tdd @) ulators.

WO-2004/110350 relates to aryl compounds and their use in modulating AP.

There is a strong need for novel compounds which modulate y-secretase activity
thereby opening new avenues for the treatment of Alzheimer’s disease. It is an object of
the present invention to overcome or ameliorate at least one of the disadvantages of the

20  prior art, or to provide a useful alternative. 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
gamma secretase modulators. The compounds according to the invention and the
25  pharmaceutically acceptable compositions thereof, may be useful in the treatment or

prevention of Alzheimer’s disease.
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R’ is hydrogen; C;_ealkyl optionally substituted with one or more substituents
cach independently selected from the group consisting of hydroxyl, halo,
morpholinyl, piperidinyl, pyrrolidinyl, tetrahydropyranyl, Ar, C;salkyloxy,
cycloCssalkyloxy, and cycloCsalkyl; carboxyl; Caaalkenyl; NR’R®-carbonyl;
cycloCsqalkyl; Ar; tetrahydropyranyl; C; salkylcarbonyl;
Cialkyloxycarbonyl; or Ar-O-CH,-;
wherein each Ar independently is phenyl optionally substituted with one or
more substituents each independently selected from the group consisting of
halo, C;_alkyloxy, cyano, NR’R®, morpholinyl, C;alkyl, and C;_alkyl
substituted with one or more substituents each independently selected from the
group consisting of halo, C;4alkyloxy, and NR’R®; benzimidazolyl optionally
substituted with one or more substituents each independently selected from
Ci.alkyl; or pyridinyl optionally substituted with one or more substituents
cach independently selected from the group consisting of halo, C;4alkyloxy,
cyano, Cjaalkyl, and C; 4alkyl substituted with one or more substituents each
independently selected from halo;

ecach R’ independently is hydrogen, C;4alkyl, C;salkylcarbonyl,
or Cj4alkyloxy(CH,;CH,0),-CH,-carbonyl;

n is an integer selected from 1, 2, 3, 4, 5 or 6.

cach R® independently is hydrogen or C;4alkyl;

R’ is hydrogen; cyano; halo; phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo and
phenyl; phenylcarbonyl optionally substituted with one or more substituents
each independently selected from halo; C4alkyloxy; Cisalkyl optionally
substituted with one or more substituents each independently selected from the
group consisting of halo, NR’R®, C;4alkyloxy, hydroxyl, and formylamino;

Y'is CH or N;

Y?is CR’ or N;
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. 0 nore suns nts eac
the group consi stiidige@ht BthfouddS surprisingly were found to modulate the y-secretase

activity in vitro and in vivo, and are therefore useful in the treatment or prevention of

Alzheimer's disease (AD), traumatic brain injury, mild cognitive impairment (MCI),

senility, dementia, dementia with Lewy bodies, cerebral amyloid angiopathy, multi-
15 infarct dementia, Down's syndrome, dementia associated with Parkinson's disease and

dementia associated with beta-amyloid, preferably Alzheimer's disease and other

disorders with Beta-amyloid pathology (eg glaucoma).

In view of the aforementioned pharmacology of the compounds of Formula (1),

it follows that they are suitable for use as a medicament.

20 More especially the compounds are suitable in the treatment or prevention of
Alzheimer’s disease, cerebral amyloid angiopathy, multi-infarct dementia, dementia

pugilistica or Down syndrome.

The present invention also concerns to the use of a compound according to the
general Formula (1), the stereoisomeric forms thereof and the pharmaceutically
25  acceptable acid or base addition salts and the solvates thereof, for the manufacture of a

medicament for the modulation of y-secretase activity.

Use of a compound of Formula (I) for the modulation of y-secretase activity
resulting in a decrease in the relative amount of AB42-peptides produced are preferred.
One advantage of the compounds or a part of the compounds of the present

30  invention may lie in their enhanced CNS-penetration.

The present invention will now be further described. In the following passages,
different aspects of the invention are defined in more detail. Each aspect so defined
may be combined with any other aspect or aspects unless clearly indicated to the

contrary. In particular, any feature indicated as being preferred or advantageous may be
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15  More in particular one substituent is preferred.

The term “halo” or “halogen” as a group or part of a group is generic for fluoro,

chloro, bromo, 10do unless otherwise is indicated.

The term "C,_¢alkyl" as a group or part of a group refers to a hydrocarbyl radical

of Formula C,H;,; wherein n is a number ranging from 1 to 6. C;salkyl groups

20  comprise from 1 to 6 carbon atoms, preferably from 1 to 4 carbon atoms, more
preferably from 1 to 3 carbon atoms, still more preferably 1 to 2 carbon atoms. Alkyl
groups may be linear or branched and may be substituted as indicated herein. When a
subscript is used herein following a carbon atom, the subscript refers to the number of
carbon atoms that the named group may contain. Thus, for example, C;salkyl includes

25  all linear, or branched alkyl groups with between 1 and 6 carbon atoms, and thus
includes such as for example methyl, ethyl, #n-propyl, i-propyl, 2-methyl-ethyl, butyl
and its isomers (e.g. n-butyl, isobutyl and fert-butyl); pentyl and its isomers, hexyl and

its isomers, and the like.

The term "C,_4alkyl" as a group or part of a group refers to a hydrocarbyl radical
30  of Formula CyHz,:1 wherein n is a number ranging from 1 to 4. Cy4alkyl groups
comprise from 1 to 4 carbon atoms, preferably from 1 to 3 carbon atoms, more
preferably 1 to 2 carbon atoms. Alkyl groups may be linear or branched and may be
substituted as indicated herein. When a subscript is used herein following a carbon
atom, the subscript refers to the number of carbon atoms that the named group may

35  contain. Thus, for example, C;4alkyl includes all linear, or branched alkyl groups with
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i's the Formula R-O- wherein R® is C; 4alkyl. Non-limiting examples of suitable alkyloxy
include methyloxy, ethyloxy, propyloxy, isopropyloxy, butyloxy, isobutyloxy, sec-
butyloxy and tert-butyloxy.

15 The term “cycloC;_7alkyl” alone or in combination, refers to a cyclic saturated
hydrocarbon radical having from 3 to 7 carbon atoms. Non-limiting examples of
suitable cycloCsyalkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl.

The term “cycloC;_salkyloxy” alone or in combination, refers to a saturated
20  cycloCsalkyl-O-, wherein cycloCs_salkyl is as defined above. Non-limiting examples
of suitable cycloC;alkyl include cyclopropyloxy, cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy and cycloheptyloxy.

The chemical names of the compounds of the present invention were generated
according to the nomenclature rules agreed upon by the Chemical Abstracts Service
25  (CAS). In case of tautomeric forms, the name of the depicted tautomeric form of the
structure was generated. However 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.

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

or more centers of chirality and exist as stercoisomeric forms.

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

isomeric forms that the compounds of Formula (I) may possess. Unless otherwise



sufficiently robust to survive isolation to a useful degree of purity from
a reaction mxture, and fornulation into a therapeutic agent. Thereby, one,
two, threwoapnioflomossubstituents are preferred. I n parti egraP2ae¢7321W0 Or
three subsitutents are preferred. Moré i particul ar one substituent is
preferred. The term "hal 0" or "hal ogen" as a group or part of a group is
generic for fluoro, chloro, brono, iodo unless otherwise is indicated. The
term"C _6alkyl" as a group or part of a group refers to a hydrocarbyl
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(e.q. nleUt yl. /ﬁorQHerXpeu%c use ltts OL{ItM 2:drnpounds of Formula (I) are those wherein the
counterion is pharmaceutically acceptable. However, salts of acids and bases which are
non-pharmaceutically acceptable may also find use, for example, in the preparation or
purification of a pharmaceutically acceptable compound. All salts, whether
pharmaceutically acceptable or not are included within the ambit of the present

20  1invention.

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

25  treating the base form with such appropriate acid. Appropriate acids comprise, for
example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic
acid, sulfuric, nitric, phosphoric and the like acids; or organic acids such as, for
example, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic (i.e. ethanedioic),
malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic, tartaric, citric,

30  methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic,
salicylic, p-aminosalicylic, pamoic and the like acids. Conversely said salt forms can be
converted by treatment with an appropriate base into the free base form.

The compounds of Formula (I) containing an acidic proton may also be
converted into their non-toxic metal or amine addition salt forms by treatment with

35  appropriate organic and inorganic bases. Appropriate base salt forms comprise, for



and the like. In the framework of this application, C2-4alkenyl is a

strai ght or branched hydrocarbon radical having from2 to 4 carbon atons
cont ai ni yoaowaumoe bond such as ethenyl, propenyl, but @eYIEP200906BpEN- 2- Y]
and the like. The term"C _6al kyl oxy" "a@s a group or part of a group refers
to a radical having the Formula Rb-O wherein Rb is C _6al kyl. Non-
limting exanpl es of suitable al kyloxy include nethyl oxy, ethyl oxy,

propyl oxy, isopropyl oxy, butyloxy, isobutyloxy, secbutyloxy, ter/-butyl oxy,
pentyl oxy, @achphexid Mvoniliesalt§rne alkhli dal Mh@ﬂyahn@%e@algﬁﬁu@ gofheﬂiﬂhlhnpf a

f t dical h F C _4al kyl .
R I B N
propyl oxy, préopyoggbodayy ataliteytiaox yliphasiobod ylomayic aseads stigh axyethpldmine,

ter/-butyl oxy "cycl 4 0. ination refers
to a cyc?ll c&sa %;E%t %@5’5&‘ qgeéés(re)gmﬁ)yrya%l&hdaﬁw gl\ggﬁtqﬁhlhglsé&t 6’7 carbon at ons.
Non- 1 i mit | r@n@s&afmlég cb¢th$letm% Histhepeloas:, dpragylaming] diepwyrlaoprao girt;

cycl obut yl b&yﬁ pwé,hdlﬁe/ phRbam! mBAshofNE |tHB@fPlEI}ﬁ|mmJ hgethghMine,
"cycl 0C3_ 7a|k . al one f” in combi natlon reférs to a,saturated
cycl oC3 7a|tﬁlyr0p®lam%éw§}ua 1dipe) RyEs Inga AWy csangd dsequnoliag: the SRS M i i ¢ ng

exanpl es of metli/L Bbilecapyiad, Q@B@Barhmﬁlsalmah&dﬁtscw@ﬂ @rﬁfn@wid@wch msyfdrobut yl oxy,

I I . ah d.. h Th f th
comounds’ orat Rl HaBBr R IR A BN B iy REBsFERERenEf ' 1
nonmenclld urtecatméresvitgrced thtatherfrdsyactdhferr@hemni cal Abstracts Service (CAS). In

case of tautoneric forns, the nane of the depicted tautoneric formof the
structure was geHertarmadolviewemerisstthe hslites bad sileeat addition fotves gehicdy the

non- depi Ct g RMWATBH fofmiRTMakSati &PfoHMCITaant BAIR thhigos EQREPRE of he

resent inventi.on.
P sucﬁ forms are ¢.g. hydrates, alcoholates and the like.

The compounds of Formula (I) as prepared in the processes described below

15  may be synthesized in the form of racemic mixtures of enantiomers that can be
separated from one another following art-known resolution procedures. An manner of
separating the enantiomeric forms of the compounds of Formula (I) involves liquid
chromatography using a chiral stationary phase. Said pure stereochemically isomeric
forms may also be derived from the corresponding pure stereochemically isomeric

20  forms of the appropriate starting materials, provided that the reaction occurs
sterecospecifically. Preferably if a specific stereoisomer is desired, said compound
would be synthesized by stereospecific methods of preparation. These methods will

advantageously employ enantiomerically pure starting materials.

In the framework of this application, a compound according to the
25  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 mixtures of this element. For example, when hydrogen is mentioned, it is

understood to refer to 'H, *H, *H and mixtures thercof.

30 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-radioactive atoms has been replaced by one of its radioactive isotopes. By the
term "radiolabelled compound"” is meant any compound according to formula (I), or a

35  pharmaceutically acceptable salt thereof, which contains at least one radioactive atom.



When any variable occurs nore than one tinme in any constituent, each
definition is independent. It wll be appreciated that sone of the
conmpoundswof2ofearneBa (1) and their phaﬁgaceutically acceprarb@oadmt i on
salts and stereoisoneric forms may contain one or nore centers of chirality
and exi st as stereoisoneric forms. The term "stereoisoneric fornms" as used
her ei nbefore defines all the possible isoneric forns that the conpounds of
Formula (I) may possess. Unl ess otherw se- - nentioned or indicated, the
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salts of aci nd ses g,non2 har ngceytical | af;ceptaglg e may al so
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pharmaceuti cal | YaSuseah ?heI s%ecclgc ?olljlnand tffé appen(lied clalrns tthe singular forms "a

15  "an," and "the" also include plural referents unless the context clearly dictates
otherwise. By way of example, "a compound" means one compound or more than one

compound.

The terms described above and others used in the specification are well

understood to those in the art.
20 Preferred features of the compounds of this invention are now set forth.

In an embodiment, the present invention concerns novel compounds of Formula
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1
and stereoisomeric forms thereof, wherein
25 R’ is hydrogen, halo or C;_4alkyl;

R is hydrogen, C;_4alkyl or halo;
X is CR’ or N; wherein R’ is hydrogen or halo;
Al is CR? or N;

A’ is CR® or N;
30  A’and A’ each independently are CH or N;



pharmaceutically acceptable or not are included within the anbit of the
present invention. The pharmaceutically acceptable acid and base addition
sal t s as wenvicxme@sher ei nabove or heregﬂafter are meant PCO/EPRONPNGSRL t he

t herapeutically active non-toxic acid and base addition salt fornms which
t he conpounds of Forrmula (I) are able to form The pharmaceutically
acceptable acid addition salts can conveniently be obtained by treating the
base formwi th such appropriate acid. Appropriate acids conprise, for
exanpl e, i nebgiABd thadhid dRrsthah tas ohydrahal ad aCielsN; €. g. hydrochl oric or
hydr obr om c_ aci d,. ﬁuclllfuri ?1 nit iglk phosphoric and the |ike acids; or
organi c acids sudhigdrogshaleortlkyloxys i'c ™ propanoic, hydroxyacetic,

|l actic, pyrRiVic, iekgdioger(orlmlo;et hanedi oic), malonic, succinic (i.e.

but anedi oi cyaci d); .G, f ric. [ 6. ..k ar i ifri .
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aromati c ami nes such as metnhy am ne, ethyl am ne, Ero% ami ne,
i sopropyl ani ne,  tho. Coutlkplory cmpndNR Sonmpehotinytet nylkarkiand Crdiléthy| anmi ne,
di et h?_ng! am ne, %Bgﬁﬁﬁéhwﬂhrtﬁm o?!rﬁo?@@ﬁ&ﬂﬁietﬁﬂr?elﬂ@h i_n@lbpéﬂtbéﬁtw %l@lcfb@;from the
pyrrolidine, piperidine,.norpholine, trijine ‘ rie m ne,
tripropyl anine, qgjpmeqqsaf}ﬂ%,o_P B --4ﬁ@<,y19 @ﬁéﬁﬁﬁhﬁ@@@é@&ﬁ@%tﬁ@?ﬂx he
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cach independently selected from the group consisting of halo, C;4alkyloxy,

cyano, Cy4alkyl, and C; 4alkyl substituted with one or more substituents each
independently selected from halo;

20  ecach R’ independently is hydrogen, C;4alkyl, Calkylcarbonyl,
or Cj4alkyloxy(CH,;CH,0),-CH,-carbony];

n is an integer selected from 1, 2, 3, 4, 5 or 6.
cach R® independently is hydrogen or C;4alkyl;
R’ is hydrogen; cyano; halo; phenyl optionally substituted with one or more
25 substituents each independently selected from the group consisting of halo and

phenyl; phenylcarbonyl optionally substituted with one or more substituents
each independently selected from halo; C4alkyloxy; Cisalkyl optionally
substituted with one or more substituents each independently selected from the
group consisting of halo, NR’R®, C;4alkyloxy, hydroxyl, and formylamino;
30 Y'isCHorN;
Y?is CR’ or N;
Y?is CH or N;
provided that only one of Y', Y? and Y* may represent N;
R’ is hydrogen; halo; C;_alkyloxy; cyano; cycloCs_salkyl; tetrahydropyranyl;
35 C;.4alkenyl; phenyl optionally substituted with one or more substituents each
independently selected from C,4alkyloxy; or Ci4alkyl optionally substituted



treatment with acid into the free acid form The term sol vate conprises the
hydr at es and sol vent addition forns which the conpounds of formula (1) are
abl e to fwomplegomsl | as the salts theif Exanpl es of pemar2600/06m828re €. g.
hydr at es, al cohol ates and the |ike. corrpounds of Formula (1) as
prepared in the processes described bel ow may be synthesized in the form of
racem c m xtures of enantioners that can be separated from one anot her

foll owi ng art-known resol ution procedures. An manner of separating the

eﬂantl ONer | chf or niSltl@f)nd&Qn@l@@@élﬂﬁtﬁ]t@éacﬁﬂidgphﬁieﬁig sédl@dtéd e tht gtouf .
chromat ography using a ¢ phase. Said pure stereochenically
i soneric forms me§™ %IS% ‘Eflehag%?l}({/(g ﬁ‘ryzor#'t he correspondi ng pure

st er eochem adlthy phasmaeeuticalfyoaarsptable atiditiap palp andathe sshvaties thegeoftat eri al s,

provided that the reaction occurs stereospecifically. Preferably if a
speci fic st er eoi wamembodindeyi the évestadrdrelrsengo wniponds o fifermyla(hesil zed by

St er eospeci Jido % ﬁ)rﬁ’iE tHREGITAN Adrb R Bne DRARSe rﬁ%f&%ﬁz éM bk th%%lmlﬁgeousl y

enpl oy enantionerically pure starting naterial's. thé framework~of this
appl i cati orfeStélc%Wﬁ@Hh’d according to the inventi on is inherently intended

to conpri se%:RP |1§g§,@da @n@lcmman@ll ons of its chemcal elenents. In the

framework o hi | 1 cati chem cal elenent, in particular when
menti oned i )ﬁ{e ggﬁoggl%r(gb“ﬂ%hnd according to formula (1), conprises all
i sot opes an@) XsotispiHcomNxtures of this el enment. For exarrpl e, when hydrogen

e S O O bl A Tt Lo

A corrpound cordin t1ron t ererore |n eren conpri ses a
conpound wi qah dlepordenidy eelw@;i fﬁ@@éh@)gm@p sopistipgroé hpdrenelnhalo amdrpiolinylr es

her eof , 1 nghdiliing, t%trﬁﬁ’;%&ﬁﬁ&ﬂﬂ%ﬁ élléﬂgx %afeg}dp ﬂa&k&i pel ed

corrpound wher ei N one ;0 re-non-r actl ve a pl ace
one of its ¢radissark NReR '§gfg%3élsc3’°1§3p3t7ﬂ Yk é¥tpfotia ramrra% gq%pl?ﬂw
15  wherein each Ar independently is phenyl optionally substituted with one or more

meant any coaiiiskydstonyd agat-o-Casoula (1), or

substituents each independently selected from the group consisting of halo,

C4alkyloxy, cyano, NR’R®, morpholinyl, C)4alkyl, and C,_alkyl substituted with one

or more substituents each independently selected from the group consisting of halo and

NR’R®; benzimidazolyl optionally substituted with one or more substituents each

20  independently selected from C,4alkyl; or pyridinyl;

(e)n is2;

(f) R* is hydrogen; cyano; halo; phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo and
phenyl; phenylcarbonyl optionally substituted with one or more substituents

25 cach independently selected from halo; C;4alkyloxy; Cisalkyl optionally
substituted with one or more substituents each independently selected from the
group consisting of NR’R®, C;_4alkyloxy, hydroxyl, and formylamino;

(g) Y'is CH or N;

Y?is CR’;
30 Y’is CHorN;

provided that only one of Y' and Y* may represent N;

(h) R’ is hydrogen; halo; tetrahydropyranyl; C,4alkenyl; phenyl optionally substituted
with one or more substituents each independently selected from C;_salkyloxy;
or Cy_4alkyl optionally substituted with one or more substituents each

35 independently selected from halo;

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



pharmaceutical ly acceptable salt thereof, which contains at |east one
radi oactive atom For exanple, a conpound can be | abelled with positron or
wi t h gamwioenioarposg r adi oacti ve i sot opgin. For radi ol i gardTiEPa@©067321
techni ques, the 3Hatomor the 125l-atonmis the atomof choice to be

repl aced. For imaging, the nost comonly used positron emtting (PET)
radi oactive isotopes are 1 1C, 18F, 150 and 13N, all of which are

accel erator produced and have hal f-1ives of 20, 100, 2 and 10 m nutes

respectively. Simcee dnfidhaddt;the Weentdn teh@&ao cathpeatdsiof Eolrigih PPRAdar e so
short, it i S on.I$/ feaf?i bl ﬁbet OfUSE them at insti tfu]it’?ijfnai WFJH]%}} 1rllav.e an

accel er at or YRS Hormp fef otV BHEREANS 9T Mo P AP B 4l OF i 1IN8E The nost
wi del y usedestiictitvasgpbre 18F, 99nifc, 201TI and 1231 . The handling of these

radi oacti veg,) g0t QDES4 % b ?Iducti on, isolation and incorporation in a
nmol ecul e ar 615Enown 0 the srlgi&F1 éd person. In particular, the radioactive

atom i s Ssel @¢Red i hpdrogere mptlador ethyhydr ogen, carbon, nitrogen, sul fur,
oxygen and @akogegcH & Rarticul ar, the radi oactive isotope is selected from
the group of 3K, 1 1C 18F, 1221, 1231, 1251, 131 |, 75Br, 76Br, 77Br and
82Br. As us@dfin BA& 9p&Lification and the appended clains, the singular
forms "a", (cpn?" @R oke" al so include plural referents unless the context

clearly dictates herwi.se. B of.,..exanpl e, "a conpound" neans one

conpound or r%n(f‘%aﬁacﬁnﬁlé&@%%eﬁﬁé?e él’ﬁeor rms descri bed above and ot hers

used i nl0t hepropided fliat B inore tire twebf AlmfeAS iodd ' e Whose in the art.

Preferred f%?kre@h (flrog&?fﬁBf@&liﬁgﬁo . this invention are now set forth. In
, L he gre

an enbodi ne .th ent I nvention “édoncerns novel conpounds of Fornula
(1): and st@ Boi sphedioget ¢t fhpreher eof , wherein RO is hydrogen, hal o or

G _4al kyl; @RI s ibndaegan.c,Ghikfedpivhal®r subsdit@icd with one or more substituents
cach independently selected from the group consisting of hydroxyl, fluoro,
15 morpholinyl, piperidinyl, tetrahydropyranyl, Ar, isopropyloxy, and
cyclohexyl; carboxyl; ethenyl; NR’R®-carbonyl; cyclopropyl; Ar;
tetrahydropyranyl; ethylcarbonyl; C; salkyloxycarbonyl; or Ar-O-CH,-;
wherein each Ar independently is phenyl optionally substituted with one or
more substituents each independently selected from the group consisting of
20 chloro, fluoro, methoxy, cyano, NR°R®, morpholinyl, isobutyl, methyl, and
methyl substituted with one or more substituents each independently selected
from the group consisting of fluoro and NR’R®; benzimidazolyl optionally
substituted with one or more methyl groups; or pyridinyl;
(j) each R’ independently is hydrogen, methyl, ethyl, methylcarbonyl, ethylcarbonyl, or
25 methoxy(CH,CH;0),-CH,-carbony],;
k)n is2;
(1) each R® independently is hydrogen, methyl, or ethyl;
(m) R* is hydrogen; cyano; bromo; chloro; phenyl optionally substituted with one or
more substituents each independently selected from the group consisting of
30 fluoro and phenyl; phenylcarbonyl optionally substituted with one or more
fluoro atoms; methoxy; C;_salkyl optionally substituted with one or more
substituents cach independently selected from the group consisting of NR’R®,
methoxy, hydroxyl, and formylamino;
(n) Y'is CHor N;
35 Y?is CR’;
Y?is CH or N;
provided that only one of Y' and Y* may represent N;



Xis CR7 or N wherein R7 is hydrogen or halo; Al is CR2 or N, A2 is CR8 or
N, A3 and A4 each independently are CH or N;provided that no nore than two
of Al, A2yO0AB1ezaniob08d are N, R2 is hydrﬁen, hal o or C _2alrTkpe@nps73RB | s
hydrogen or halo; R is hydrogen; C _6alkyl optionally substituted with one
or nore substituents each independently selected fromthe group consisting
of hydroxyl, hal o, norpholinyl, piperidinyl, pyrrolidinyl,
tetrahydropyranyl, Ar, C _6al kyl oxy, cycl oC3-7al kyl oxy, and cycl oC3-7al kyl ;
carboxyl ; Gy fdlidigny égenl\ﬁﬁcﬁﬁ €610 BYdio; @dﬁhfﬁ&ﬁ yrahyly que‘ﬂiyl 1-propen-3

tetr ahydr opyr anyl bon ? g CH2-

wherein each Ar %@%@Pgi %/1, §ltﬁﬁgﬁvg%{ﬁ9r6&°§?r@f/’%&r}5 %/‘fnﬁtgrgc\?ﬁ%{lﬁlone or

nor e substi t uent sopelanddlymtbetmatademthgnmlm’eélﬂoforamm‘she group consi sting of

hal o, n‘&ycbﬁéﬂarm%X&%‘BaﬂM%%a?lE%&’l h kQw %ncﬁhg‘éél'vté%kt efé?ﬁ‘ G _4al kyl

substltute ne or nore s |tuen S eat ndependently sel ected from

the group consi sji4 an?Jodhﬁilﬁf? , th&pred@le i Ai¥m rAEs R3O na%b&‘dﬂ%zt@

optionally substituted one or nore substltuents eac I ndependen
sel ected f refithepthangmadimgpts gy ppycaryingsinm of ihg ptherseiphadimerts oy hgreimt h@ne or

nor e subst i dongiol ﬁdﬁ@@brmm(be(?ﬁé%ﬁﬁdecﬁt@tﬁ@b(ﬁﬁpcfdnﬁéfbfh&nﬁﬂ@gm)cons' sting of
hal o, C _4al kyl oxy, cyano, 4al kyl , and 4al kyI substituted with one or

more substituents each independently selected fro hal o each R5
i ndependently is hydrogen, G _4alkyl, G 6a| kyI a‘gbon
al kyl oxy( CH2CH20O) n- CH2- carbonyl ; n is a}i\

5 or 6.
X )\\/A4 |/
R1\<//Nk

RO

tedfroml 2, 3, 4,

(I-a)
including any stereochemically isomeric form thereof,

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

In an embodiment, the present invention relates to novel compounds wherein

Formula (I) is restricted to Formula (I-a):

im
A1/
R1\</X N)\\ At \Ej

R° (I-a)

and stereoisomeric forms thereof, wherein

15 Ris hydrogen or C_alkyl; preferably hydrogen, methyl or ethyl; more preferably
hydrogen or methyl; even more preferably hydrogen;
R' is hydrogen, C_alkyl or halo; preferably hydrogen or C;4alkyl; more preferably
hydrogen or methyl; even more preferably methyl;
X is CR” or N; wherein R’ is hydrogen or halo; preferably X is CH or N;

20 A'isCR’orN;
A’, A’ and A" each independently are CH or N; provided that no more than two of A',
A%, A’ and A* are N;
R” is hydrogen, halo or C;alkyloxy;
R’ is hydrogen; C)_salkyl optionally substituted with one or more substituents each

25  independently selected from the group consisting of halo, morpholinyl, piperidinyl,



each R6 independently is hydrogen or G _4alkyl; R4 is hydrogen; cyano;

hal o; phenyl optionally substituted with one or nore substituents each

i ndependewol29108b@st ed from the group ‘I%)nsi sting of hal ecamk2@honmkl

phenyl car bonyl optionally substituted wih one or nore substituents each

I ndependent|ly selected from hal o; G _4al kyl oxy; C _6al kyl optionally
substituted with one or nore substituents each independently selected from
the group consisting of halo, NRS5R6, G _4al kyl oxy, hydroxyl, and

fornyl am nOpyrfélidh%zl,QHr, s diky 1Ry, ic§ 1689 iy 1 dky, ¥idd yclédd AlkyNcyplooviied; t hat
only one of Y1, Y2 and ﬁrrax{rggf sent N; RO is hydrogen; hal o;

G _4al kyl oxXgtratydronyrany; 4, e %ﬁ t et rahydropyranyl ; C2-4al kenyl ; phenyl
optional | y mufestbly Bf echydrdgen pigsatkyl optienaiybbsitsttwedtvith eac br modependent | y
selected fr | l. : ' I opt. i I Sk i .kh one or
nor e subst |%t%ml%égg% I?dr%)gn&ée?\lggﬁ?’#@egéjlogc@%59@04%}{%1%3%5 &rf{o%%&)g%l?\ﬂs’{‘ 'sting of
hal o and Cipigeridyylody: Cianllylors, adayaebemlkdatctphylroppend AraddintQddlsal t s,
and the sol %aiegtcfeRBLERT is ¢ NaRPI SIHOAGMTRMstitutddSH iYL Bk sEbR&Shtd O
conpounds of Eor la (1) %n (? ereoi soneric forns thereof, wherein one or
more, pref eiaBmAcREdently seletted Bpmayi HirapedppyaRylofis appl y: (a) RO is

hydr ogen oreveh ndbat Isdferatlp )R> R mieshyhyitistiges with Ghe dedbie! subdtitdents ¢sshCH or N;

Subst 1t uont BOERCT NABSERIHYT FT<UIBet et rom the aroup consisting of

hydr oxyll0, haich Arnmdephiadeintly lis, plpnplerritionaliy subsettcahyith omyerangtde sulstituents

G _6al kyl oxgeh ﬂﬂi@p&ﬂéh@ﬁﬂg&édqﬂ)ﬁl tﬁéaél%gﬁ ¥Bﬁsisting of halo, Cy_4alkyloxy, cyano,
NR’R®, morpholinyl, C;_alkyl, and C;_alkyl substituted with one or more substituents
cach independently selected from halo; benzimidazolyl optionally substituted with one
or more substituents each independently selected from C,4alkyl; or pyridinyl optionally

15  substituted with one or more substituents each independently selected from the group
consisting of halo, C;_salkyloxy, cyano, C;4alkyl, and C;_4alkyl substituted with one or
more substituents each independently selected from halo;
preferably each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo, methoxy,

20  cyano, NR’R®, CFs, morpholinyl, and C;4alkyl; 1-methyl-benzimidazolyl; or pyridinyl;
wherein each R’ independently is hydrogen or C;_alkyl; preferably C;4alkyl; more
preferably ethyl;
wherein each R® independently is hydrogen or C;_alkyl; preferably C;4alkyl; more
preferably ethyl;

25  R'is hydrogen; cyano; halo; phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo and phenyl;
phenylcarbonyl optionally substituted with one or more substituents each independently
selected from halo; C; salkyl optionally substituted with one or more substituents each
independently selected from C; 4alkyloxy; or Ci4alkyl substituted with one or more

30  substituents each independently selected from halo;
preferably R* is hydrogen; halo; phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo and phenyl;
phenylcarbonyl optionally substituted with one or more substituents each independently
selected from halo; or C,salkyl optionally substituted with one or more substituents

35  each independently selected from C;4alkyloxy;
more preferably R* is hydrogen; or Csalkyl;

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



C2- 4al kenyl ; NR5R6-car bonyl; cycl oC3_7al kyl; Ar; tetrahydropyranyl;

C _6al kyl carbonyl; C _6al kyl oxycarbonyl; or Ar-O-CH 2-; wherein each Ar

i ndependewol2g10/go@ienyl optionally SUbi%il tuted w t h onePOT/EPRI08/067321
substituents each independently sel ect fromthe group consisting of halo,
C _4al kyl oxy, cyano, NRS5R6, norpholinyl, G _4alkyl, and G _4al kyl
substituted with one or nore substituents each independently selected from
the group consisting of halo and NR5R6; benzi m dazolyl optionally

substituted w t hinGR&ntod i, HeRsthtisteRlScsad ¢bm E&(ﬁjiﬁi@%m@@ﬂhw (gahﬁclt ed from
ydrogen; cyano; hal o;

G _4al kyl ridin (f) R4 is

phenyl optlsgﬂg‘?l%?/m%rﬁ%{of‘infgﬂ%%?r}vﬁvﬁ% “Bne or nore substituents each

i ndependentRY 1s$1@d1@(gb1@dr€[@ﬂii§ﬂhe group consi sting of halo and phenyl;

phenyl carb uted with one or nore substituents each

i ndependen Eoggﬁgilf"xuiﬁy ac} Ci _4al kyl oxy; C _6al kyl optionally

subst i tlf’tedX\M €R ond; whergir R @@Eémg?m@hh%looeach i ndependent |y sel ected from
t he group cjghﬁlgﬁd}g\]d NR 5R6, C _4al kyI oxy, hydroxyl, and fornylam no; Cg)
Y1 s CHO provided that only one of Yl and Y3
may represefht, an(% q&@h}néew&fnggfeﬁe CHhPON: pravidad Maamﬁmant@t)ﬁé kenyl ;
pheny! Optl@h@l3|ahdwth$éN§ uted with one or nore substituents each

i ndependent)y. sel.ecte 4al kyl oxy; or C _4al kyl optionally
substitute ?]ﬁd%)ﬁgng? r%“%ﬁﬁgotxyt uents each independently sel ected from

hal o; alfd tlhels [bllyémgamélltaal&al dptiomektye pthabtutedadidh bna)subsiaﬂubm sebntddtﬁh)m thel vat es
rer o Lo, SO, EOBRIEDE o LR ok emu comeuc alySerm (1)
the fol | owitegahydropyranyl; Ar; or Ar O-CH)-;
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
15 Cjialkyloxy, cyano, NR’R®, morpholinyl, C;4alkyl, and C;_alkyl substituted with one
or more substituents each independently selected from halo; benzimidazolyl optionally
substituted with one or more substituents each independently selected from C,4alkyl;
or pyridinyl;
wherein each R’ independently is C;4alkyl;
20  wherein each R® independently is C)alkyl;
R* is hydrogen; cyano; halo; phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo and phenyl;
phenylcarbonyl optionally substituted with one or more substituents each independently
selected from halo; C; salkyl optionally substituted with one or more substituents each
25  independently selected from C,4alkyloxy; or C;4alkyl substituted with one or more
substituents each independently selected from halo;

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

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

stercoisomeric forms thercof, wherein
30 R’is hydrogen or C;alkyl;

R' is hydrogen or C;_alkyl;

Xi1s CHor N;

Alis CR?or N;

A’, A’ and A" each independently are CH or N; provided that no more than two of A',
35 A% A’and A’ are N;

R” is hydrogen, halo or C;alkyloxy;



restrictions apply: (a) RO is hydrogen or nethyl; (b) Rl is hydrogen,
methyl or ethyl; (c¢) Xis CHor N, (d) ALis CR2 or N, (e) A2 is CR8 or N,
(f) A3 amsioAdioggelesi ndependent |y are or N, provided PhatEP2@9MOT3RL t han
two of Al, A2, A3 and A4 are N, (g) R2°'135 hydrogen, fluoro or nethoxy; (h)
R8 is hydrogen or fluoro; (i) R3 is hydrogen; C _6al kyl optionally
substituted with one or nore substituents each independently selected from
the group consisting of hydroxyl, fluoro, norpholinyl, piperidinyl,
tetrahydropyt @WHnogé\li,,Cl 65mPr &mﬂn@Mysu‘tﬁﬁﬁlt&w?itl@W%bstlﬁ&ﬁtﬁekyﬂed fﬁinh@ﬂaw

NR5R6- car bon tetr. op
G _6al kyl ox%fg‘él? B‘b‘ﬁiﬁl gﬁ?&}é h@f‘&ﬂ Eu’m&ﬂéﬂ % ﬁ%’l% F‘ Z?é}’ 12{% i s
phenyl opt |temaii34dyommh5/ﬂ|An,lbeAr4@ -Uhl,gne or nor e substituents each
i ndependent r o,
et hoxy, Cy\g%ergﬁ E%g nfde éﬂgite{?tq’){]% p%gp%l%%ﬁﬁffzw S[alg§tﬁ{l e h’Vlﬁl 0(916 or rhhqg
subst i t Bt edsulptitherss eaCdirmcfrmp@d@ﬂw@lp@taé fros «grpuprv@e@étmmfthain seI ected from
the group @p@l@udx@@cﬁfnof NRORO nﬁﬁﬁhd}ﬂﬁ?ﬁ@l 4291%%}!2 hitd épzaﬁiyy kum{dt&n@hh ¥ne
substituted with one or nore. nethy & T %%§ q@gkglny ; each &?
i ndependent97y™9TS SH%?‘&?&E%Fachﬁ%dﬁWnde’é hiRCcteretreR %@mldaé?wwnﬁ yl, or
met hoxy ( CH 6Kz G)cd vatilorearr bty lsubstikents dash didefichic@cdeidsted fsteggnaent |y is
hydr ogen, net hyl or et hyl ;
or py¥1diny ;
10 wherein each R® independently is C;alkyl;
wherein each R® independently is C;_4alkyl;
R* is hydrogen; cyano; halo; phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo and phenyl;
phenylcarbonyl optionally substituted with one or more substituents each independently
15  selected from halo; or Cisalkyl;

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

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

stercoisomeric forms thercof, wherein
R’ is hydrogen or methyl;

20  R'is hydrogen, methyl, ethyl or bromo;
X is CR or N; wherein R’ is hydrogen or chloro;
AlisCR?or N;
A’, A’ and A" each independently are CH or N; provided that no more than two of A',
A’, A’ and A* are N;

25 R’ is hydrogen, fluoro, or methoxy;
R’ is hydrogen; C)_salkyl optionally substituted with one substituent selected from the
group consisting of morpholinyl, piperidinyl, Ar, isopropyloxy, cyclopentyl, and
cyclohexyl; tetrahydropyranyl; Ar; or Ar-O-CHy-;
wherein each Ar independently is phenyl optionally substituted with one or more

30  substituents each independently selected from the group consisting of fluoro, chloro,
methoxy, cyano, NR’R®, morpholinyl, methyl, isobutyl, and trifluoromethyl;
benzimidazolyl optionally substituted with one methyl; or pyridinyl;
wherein R’ is ethyl;
wherein R® is ethyl;

35  Ris hydrogen; cyano; chloro; iodo; bromo; phenyl optionally substituted with one or

more substituents each independently selected from the group consisting of fluoro and



(m R4 is hydrogen; cyano; brono; chloro; phenyl optionally substituted
with one or nore substituents each i ndependently selected fromthe group
consi sti nyoabiod7o®so and phenyl ; phenyggar bonyl opti onalPCy/EPadmsist3at ed wit h
one or nore fluoro atons; net hoxy, 'kyl optionally substituted with
one or nore substituents each independently selected fromthe group

consi sting O NR5R6, net hoxy, hydroxyl, and fornmylamno; ) Yl is CHor N Y2
is CRO; Y3 is CHor N provided that only one of Y1 and Y3 may represent N

- - (0) R9 plfenwgh@@walrbd‘ U@ptmnanﬁ b@saiutdd @R ond 6t hakyRlfod®NtoaRy C; salkyl
2- met hyl - | Be@ﬁ@ el%k nt}/ (gtlonallgsubstltute&]wth eor nor e
nmet hoxy gro‘fpﬁ’g ARV Qs TR Tt AP PRy &HT ”PFPHEﬁli nore fl uoro
atoms; and dndehpplarmaceniciltaideyptable epdiaibh ealtsdaind thomolsates sher@)rﬁ.d t he sol vates

thereof. In an enbodi ment, the present invention relates to conpounds
accordi ng to anylnghothecwbédmeetednventios rdates foycommvndsef mmofa @ handot her

enbodi mgnt s uhSLE, mt{ngmgg{gp&qn\gﬁcrglfn Formula (I) are restricted to the

conmpounds of, FOHTU %wl ncl uding any stereo chenmically isonmeric form
t her eof anl isthad li%ﬁl? H”é@é lical 'y acceptabl e addition salts, and the
sol vat es t het gafy dro| Bn,afctByiediHygNt , the present invention relates to novel

conpounds rnul a (1) is restricted to Formula (l-a): and
st er eoi somve$ Stdoqrrlg t hereof, wherein RO is hydrogen or G _4al kyl ;

preferably Aydr@Rfen N;et hyl or ethyl; nore preferably hydrogen or methyl;
sl T T N R
A and A" are N;
R” is hydrogen, fluoro or methoxy;
R’ is hydrogen; C)_salkyl optionally substituted with one substituent selected from the
group consisting of morpholinyl, piperidinyl, Ar, isopropyloxy, and cyclohexyl;
15  tetrahydropyranyl; Ar; or Ar-O-CH,-;
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of fluoro, chloro,
methoxy, cyano, NR’R®, morpholinyl, methyl, isobutyl, and trifluoromethyl;
benzimidazolyl optionally substituted with one or more methyl groups; or pyridinyl;
20  wherein R’ is ethyl;
wherein R® is ethyl;
R*is hydrogen; cyano; chloro; iodo; bromo; phenyl optionally substituted with one or
more substituents each independently selected from the group consisting of fluoro and
phenyl; phenylcarbonyl optionally substituted with one or more fluoro atoms;
25  or Cisalkyl;
and the pharmaceutically acceptable addition salts, and the solvates thereof.

In an embodiment, the present invention provides compounds according to any
of the other embodiments wherein
R’ is hydrogen or C;_alkyl;
30 R'ishydrogen, Cjalkyl or halo;
X is CR or N; wherein R’ is hydrogen or halo;
AlisCR?or N;
A’, A’ and A" each independently are CH or N; provided that no more than two of A',
A%, A’ and A* are N;
35  R’is hydrogen, halo or C)_alkyloxy;

R’ is hydrogen; C)_salkyl optionally substituted with one or more substituents each



hydrogen or nethyl; even nore preferably methyl; X is CR7 or N, wherein R7
is hydrogen or halo; preferably Xis CHor N, AMs CR2Z O N, A2, A3 and A4
each i ndempendewvt7bopsare CH or N; provi dgéj that no nore tiram/EPAING73AL, A2,
A3 and A4 are N, R2 is hydrogen, halo”of "C _4al kyl oxy; R3 is hydrogen;

C _6al kyl optionally substituted with one or nore substituents each

i ndependently sel ected fromthe group consisting of hal o, norpholinyl,

pi peridinyl,pyrrolidinyl, Ar, G _6al kyl oxy, cycl oC3-7al kyl oxy, and

cycl oG3-7al mépen@mlycs@&ct?ealﬂﬁyﬁ thetge@ﬁlﬁmldfsﬁméﬂwd,,m&pho ey, ﬁﬁpe@fd@b}l-

f bl 6al t | | th
Tor ¢ subst | RBIELDen & HUEJERaM TG S0 detod™ PO HAlgH sipoCorrd: i ng of
nmor phol i nyl tetrphyplespydanyy;| Ar; Ar Ar-Q-Cbt:kyl oxy, and cycl 0C3 7al kyl ;
tetrahydr 0Pk g%f 11%deAEIgieﬂ{1¥€sr phgn%p%onalgpgu%étgtﬁfed% ﬁf&ye gld @i@l& Ys

optionally su tuents eac ependent |y
sel ect ed f reggh Mdepensicpidhsadecspd/iramyhe gionp Apnsigipgot h@lpecpwélfﬁ@@blcyams is

et hyl subsRIR Bbriticl oLy LIRAET, SHRSLAbUATEA WRRGhel IdRRERARARI

sel ected from Ar; each |nee ently is phenyl optionally
substit ut eoﬁe@a%eﬁifsm% QP Wgn@%%mpa@ﬂ% sifuieHrapMFHINgre SBPSEEICEH £ r om

tQ he4g|r EUP C@m(sj irlep&rgleafly badaed fﬂ)m{agk&bﬁbypyﬁdﬂﬁyllcbpthHﬁﬁﬁsubmﬁﬂhﬁhtMc ]
al kyl, an stituted w nmore substituents eac
“ndepentent Ty wgebRitly ST Rt BRI Bo Bl SRR R R IR BB bt ec
with ond orCmﬂﬁllcsqybsyanbu@ma&yémd Ginaeplendisituteyd v@ﬁi caretoecmcfrﬁ owbsGiueawl kyl ;
or pyridi ny%acgmdlg bﬁ¥§&mé¢]ﬁ%qg oM th one or nore substituents each
r

i ndependent omt roup consisting of halo, C _4al kyl oxy,
cyano, G _4uhggin ea@hﬂ Gdeﬂ@dﬁwyl,f}dﬁétqgﬁﬂlpé@l il one or nore substituents

each i ndepe@g@gﬁlleﬁﬁgﬁ ﬁﬁ%ﬁ&dgﬁmsh@h@geﬂbetﬁa@ghy each Ar independently is

phenyl opti ﬁnalhygro ggl? chllaltlou the% \Il)vilenyl optlona{ly substltuted with one or more

15  substituents each independently selected from the group consisting of halo and phenyl;
phenylcarbonyl optionally substituted with one or more substituents each independently
selected from halo; C; salkyl optionally substituted with one or more substituents each
independently selected from C; 4alkyloxy; or Ci4alkyl substituted with one or more

substituents each independently selected from halo.

20 In another embodiment, the invention concerns cornpounds of formula (I-a)

im
A1/
R1\</X N)\\ At \Ej

R° (I-a)

and stereoisomeric forms thereof, wherein
R’ is hydrogen or C;_alkyl;
R' is hydrogen, C;_alkyl or halo;
25  Xis CR” or N; wherein R” is H or halo;
AlisCR?or N;
A’, A’ and A" each independently are CH or N; provided that no more than two of A',
A%, A’ and A* are N;
R” is hydrogen, halo or C;alkyloxy;
30  R’is hydrogen; Calkyl optionally substituted with one or more substituents selected

from halo, morpholino, piperidinyl, pyrrolidinyl, Ar, C;salkyloxy, cycloCsalkyloxy,



substituents each independently selected fromthe group consisting of halo,
met hoxy, cyano, NRSR6, CF3, norpholinyl, and G _4al kyl;

1- net hyl -wermiomi7odmsol yl ; or pyridinyl; ¥\/nere| n each R5 Poud@Pesdently is
hydrogen or C _4al kyl; preferably G 21% k nore preferably ethyl; wherein
each R6 independently is hydrogen or G _4a| kyl; preferably G _4al kyI ; nore
preferably ethyl; R4 is hydrogen; cyano; hal o; phenyl optionally
substituted with one or nore substituents each independently selected from

the group cangt®U; RdkaAf cR©; -al lkgl m&myhnoppﬂayumadsmlowl onal l'y
substituted with one, ot res stituent 6} 'bd[ sel ected from
e G Gar kb r A ind R REY R e R bR e s it o ench

i ndependentdupstitetes tat 1ﬁdapan@ntl§kablleytbd)ﬁy>m loalo, @5 44]zkbrloytbr substNRR°ed with one

or rmor e SUbﬁB@%PRH& %HEQE?I br“? %‘ﬂgﬁ%ﬁ% }{bécflx/ﬁﬁtoﬁgoxf B0 18 Jﬁ%ktﬂueﬁ ?eflgcrt&pl y R4

i s hydrogen,
subst i t entfsoradele; bﬁt?é@éi@a@lm ¢13i10§élllsembét1tufqddmﬂn ﬁewék}dw RY@ldﬁiYé Dptmjlaﬂt’ hal o

and phenyl ; suBﬂ%ﬁ%H%f@PWﬂno%bﬁﬁﬁéﬂté/ ea%ﬁbiﬁaéﬁeﬁﬁéiﬂly%kbteﬁ rﬁ%n%alHD re
substi t uent ﬁ?}{h [ ndepe% h‘é’i sel e%% from a or 6al ké {)tl onal |y
substitute VKo 18 Grplenk b %&eﬁ i rﬂaiér%ﬂrwu@ fustSed from
C _4al kyl ox3e1ecmdrfmmhelbgarabl y R4 is hydrogen; or G _6al kyl; and the

phar naceut i cal | ceptabl e addition salts,. and,the sol vates thereof.- o in
an enbodi ms‘ﬁﬁl %ﬁé%ﬁvgﬁﬂ’%ew gthé’ qEs" 85%56 &s of Formula (1) and

st er eoi WonewhacineadsR? helepoidenthhisrgiirogRi or €1mfididogen or G _4al kyl; Rl is
hydrogen, Ck;t%@llyﬁ%lget? rphleﬁyl%ptléndlﬁl SBGitBled With e & ﬂheﬁ}l 'cérbg%qﬁ?egﬁlp or halo;

Al is CR2
optionally substituted with halo; C;_salkyl optionally substituted with C;_alkyloxy;

Ci4alkyl substituted with one or more substituents selected from halo; cyano; or halo;

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

15 In another embodiment, the invention relates to compounds according to any of
the other embodiments, wherein one or more, preferably all, of the following
restrictions apply:

()R’ is hydrogen;
()R  is Caalkyl;

20 (¢)X isCHorN;

(d)A' is CR%

() A* isN;

(f) A’ and A* are CH;
(g) R* is C4alkyloxy;

25 ()R’ s Ar; or Cyalkyl optionally substituted with one or more substituents each
independently selected from halo;

(j) each Ar independently is phenyl optionally substituted with one or more substituents
cach independently selected from halo;
(k) R* is hydrogen or C;_salkyl;
30 () Y'is CH;
(m) Y? is CH;
(n) Y* is CH.
In another embodiment, the invention relates to compounds according to any of

the other embodiments, wherein one or more, preferably all, of the following
35  restrictions apply:



A2, A3 and A4 each independently are CH or N, provided that no nore than
two of Al, A2, A3 and A4 are N, R2 is hydrogen, halo or C _4al kyloxy; Ris
hydr ogen; wQi208&l78008 opti onal | y substi tgi ed with one sub®Cirtaresw/osBkect ed

fromthe group consisting of norpholinyt; piperidinyl, Ar, G _6al kyl oxy,

and cycl oC3-7al kyl ; tetrahydropyranyl; Ar; or Ar-O-CH -; wherein each Ar

i ndependently is phenyl optionally substituted with one or nore
substituents each i ndependently selected fromthe group consisting of halo,
G _4al kyl oxy) REyaRemettYROR6, norpholinyl, G _4alkyl, and C _4al kyl
substituted,wth .one or nore substituents each independently selected from
hal o; benzi't¥ &azdF YICYi onal Iy substituted with one or nore substituents
each i ndepe@iBnt |iy AspdreCtetkyf substiGteddaitkyhe oranomyftiods apis; wher ei n each R5

i ndependent i j : j : i t j i..4al kyl; R4
is hydr ogend,dygé(czln{g mﬁ%e@éﬂéﬁﬁﬁ&%@ﬁ%ﬁat y gggg%‘?ﬂﬁ?%d} hgar{) %toc%lsg or nore
subst i t dent(®) Rachs hridrepenetanethyl sel ect ed from the group consisting of halo

and phenyl; phenyl carbonyl gptionally substituted with one or nore
substituents each ahAdsheRbRAmEY, theiiaransan flefas IpgosPoendsaacRidingsigtany R4l | y

substi t ut edhwottir efBodimcAB! 6 iyRShibinieibh 81 BRGMhdr Re®PEMRN WiersialREGE ed from

C _4al kyl oxy; or G .4al kyl stituted with one.or nore.substityents each
hdenenen il Guidly S rasd VS bt PN fat P RO R b e
addi ti on salelesteddrom hhle. sol vates thereof. In an enbodi nent, the invention

relates to conpounds of Formula (1) and stereoisoneric forns thereof,
wher ei NlORO i s hylraotpshembodinenta tieyihyenion irglatey tr egenouods @icortmgipl any of

the preceding embodiments, wherein
R’ is phenyl;
R* is methyl.

In an embodiment, the invention relates to compounds according to any of the
15  preceding embodiments, wherein
R’ is phenyl substituted in a meta position and optionally further substituted in other
positions;

R* is hydrogen or methyl.

In an embodiment, the invention relates to compounds according to any of the
20  preceding embodiments, wherein
R’ is phenyl substituted in an ortho position and optionally further substituted in other
positions;

R* is hydrogen or methyl.

In a further embodiment, the invention relates to compounds according to any
25  ofthe preceding embodiments, wherein
R’ is methyl substituted with one or more phenyl groups, wherein phenyl is optionally
substituted with one or more substituents each independently selected from the group
consisting of halo, C;4alkyloxy, cyano, NR’R®, morpholinyl, C;4alkyl, and C;_alkyl
substituted with one or more substituents each independently selected from halo;
30 R*is hydrogen.

In an embodiment, the present invention provides compounds according to any
of the preceding embodiments, wherein R* represents Cjalkyloxy, preferably

methoxy.



Xis CHor N, A1 is CR2Z or N A2, A3 and A4 each independently are CH or N;
provided that no nore than two of Al, A2, A3 and A4 are N, R2 is hydrogen,
hal o or GvOZalokyb@Ry; R3 i s hydrogen; C_6al kyl optional IPgTgwb@viostseed w t h
one substituent selected fromthe group~consisting of norpholinyl,

pi peridinyl, Ar, G _6al kyl oxy, and cycl oC3_7al kyl ; tetrahydropyranyl; Ar;
or Ar-O-CH 2-; wherein each Ar independently is phenyl optionally
substituted with one or nore substituents each independently selected from

the group consi SItnl a@@n&fodhﬁm,, th@pméa{tkﬁ«le«aﬁum pENAIRE coMPOIRGLs a68r@ingd By |

G _4al kyl H ({al kg st tu Ee or 8 S bstituents. each
dependentdy i et as bR R oV D EERA r L g e B oah e P AT b iod
with one orrnathybeﬂmbs&pmpﬁnh-@uaaaknhumiepémehmﬂyy sel ected from G _4al kyl ;

or pyridinyl; wherein each RS independently is G _4al kyl; wherein each R6
i ndependent | y i sIn@n egatiokyrhent Rhe peesent dmagtion pwadwcommmdsgh@nmgapmonal |y

subst it ut ed,Mi¢ greg&ﬁnfg m ﬁeﬁﬂéb@hieny tﬁlkﬁﬁf&@e!e@t@ RORLER '% gs&')hﬁﬁfsﬁl% from

the group consistin o and p phenyl car onyI

substi t ut edn%hb’}ne@‘b{ angk - ﬁ’ﬁ)rpé! substituents each i ndependent |y selected from
hal o; or C _6al nd tg E‘Ear r’%ceutl cal II}/ acceptabl e addition salts, and
the sl vat &5t heinasp ey s BT BNt ON g1} [ FRTRAINS PEFOELg B
conmpounds adnyfedttimupracdding @nbbdimenteoiisoemri ¢ forns thereof, wherein RO is
hydr ogen oryne hyl; Rl is hydrogen, nethyl, ethyl or bromp; X is CR7 or N,
wherein R7 7T's ydrogen or chloro;

10 In a further embodiment, the invention relates to compounds according to any
of the other embodiments, wherein Y' is CH or N; Y2 is CR*; and Y is CH or N;

provided that only one of Y' and Y* may represent N;.

In a further embodiment, the invention relates to compounds according to any
of the other embodiments, wherein Y'is CH; Y?is CR4; and Y is CH.

15 In a further embodiment, the invention relates to compounds according to any
of the other embodiments, wherein Y' is CH; Y2 is CH; and Y is CH.

In a further embodiment, the invention relates to compounds according to any
of the other embodiments, wherein Y'is N; Y?is CR4; and Y is CH.

In a further embodiment, the invention relates to compounds according to any
20  of the other embodiments, wherein Y'is CH; Y?is N; and Y? is CH.

In a further embodiment, the invention relates to compounds according to any
of the other embodiments, wherein Y'is CH; Y?is CR4; and Y' is N,

In a next embodiment, the present invention relates to compound according to
any of the preceding embodiments, wherein
25 Al represents CR%;
A’, A’ and A” represents CH.

In an embodiment, the present invention relates to compounds according to any
of the preceding embodiments or any combination of the preceding embodiments

wherein the compounds are restricted to the compounds of formula (I-a).

30 In an embodiment the compound of Formula (1) is selected from the group
comprising:
2-(4-fluorophenyl)-N-[ 3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-

imidazo[1,2-a]pyridin-8-amine,



Al is CR2 or N, A2, A3 and A4 each independently are CH or N, provided that
no nore than two of Al, A2, A3 and A4 are N, R2 is hydrogen, fluoro, or

met hoxy; WO 20v/dy@sogen; Ci _6al kyl opt 'hgnal | y substitut @dTEPRIDIONES21
substituent selected fromthe group consisting of norpholinyl, piperidinyl,
Ar, isopropyl oxy, cyclopentyl, and cycl ohexyl; tetrahydropyranyl; Ar; or
Ar-0OCH 2-; wherein each Ar independently is phenyl optionally substituted
with one or nore substituents each independently selected fromthe group

consi sti ng 20f4-flhdie &nyghwpz-metmylmwmemyamﬂrmmaﬁ;1-wrj?ham-i nyl, nethyl,

i sobutyl, and,tr] fjulor oget%l . benzi m dazolyl optionally substituted with
one et hyl ;lmﬂ)qaZBUr BAIPYIN-SABS n R5 is ethyl: wherein R6 is ethyl: R4 is
hydr ogen; &y@nbdinodthaxypheriybdds;[ 3 bnahaxy-piemethyddH-omdhzol- 1sylpdienylit ed wit h
one or nor P4 s. each.jndependently selected fromthe group

consi st ngqg]?&??t}gr gﬁgﬁg{ne?g%ﬁdgh | ; phenyl carbonyl optionally substituted
wi th one or4-Hollémathaxyot-et-metyl -@aﬂ@ﬂ-ldélﬁhéméfam}m@]ubsti tuted with one or

more net hoWli(glrzgﬂpﬁh]pgﬁdﬁltj_g,j]HQ{ZQE@MQ | ; and the pharmaceutically
acceptabl e addition salts, and the soTva es thereof. In another enbodi nent,
the inventi’§ -P@F%@#-@ome@af{;gﬂﬁagdaép '#‘dﬁ)ﬁﬁ?lé’l](:lz‘fz'&}?&l%?eé’éﬂ)sorreri c forms

t hgr eof , \/\hﬁlﬁdﬂza[lma]p@rmm@g_@@m, or nmethyl; Rl is hydr ogen, nethyl or ethyl;

X O o M Al S TR e s RS- (SR OISRSBERID e O o N
imidazo[1,2-a]pyridin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-3-methyl-2-phenyl-
imidazo[1,2-a]pyridin-8-amine,
N-[4-(2,4-dimethyl-1H-imidazol-1-yl)-3-methoxyphenyl]-2-(4-fluorophenyl)-
imidazo[1,2-a]pyridin-8-amine,
2-(4-fluorophenyl)-N-[ 3-methoxy-4-(2-methyl-1H-imidazol-1-yl)phenyl]-
imidazo[1,2-a]pyridin-8-amine,
2-[(4-fluorophenyl)methyl]-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-
imidazo[1,2-a]pyridin-8-amine .2HCI .2H,0,
2-(4-fluorophenyl)-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-3-propyl-
imidazo[1,2-a]pyridin-8-amine .2HCI,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-3-methyl-2-[2-
(trifluoromethyl)phenyl]-imidazo[1,2-a]pyridin-8-amine .2HCI,
2-(2-fluorophenyl)-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-3-methyl-
imidazo[1,2-a]pyridin-8-amine,
3-ethyl-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-propyl-
imidazo[1,2-a]pyridin-8-amine,
2-butyl-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-3-propyl-
imidazo[1,2-a]pyridin-8-amine,
2-(4-chlorophenyl)-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-
imidazo[1,2-a]pyridin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-phenyl-
imidazo[1,2-a]pyridin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-[4-(4-morpholinyl)phenyl]-
imidazo[1,2-a]pyridin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-(3-methoxyphenyl)-
imidazo[1,2-a]pyridin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-(4-methoxyphenyl)-



A2, A3 and A4 are N, R2 is hydrogen, fluoro or nethoxy; R

i s hydrogen;

C _6al kyl optionally substituted with one substituent selected fromthe
group comspbiogo®8 nor phol i nyl plperzglnyl Ar, i sopr @pYiEr2§09/061301
Ar

cycl ohexyl; tetrahydropyranyl;
i ndependently is phenyl optionally substituted with one or

O-CH -; wherein each Ar

nor e

substituents each i ndependently selected fromthe group consisting of

fluoro, chloro, nethoxy, cyano, NRS5R6, norpholinyl, nethyl,
trifl uor omaiigazo[ 10BaRyAH ﬁﬁ%@hﬁk optionally substltuted W t

s hydr oger EYRIBR @‘ R MmN T L

i sobutyl, and
h one or nore
R6 is ethyl; R4
substituted with

one or nor emsddastli,2-afpytidineeminendependent | y sel ect ed fron1the group

one o7 mord T bor g SIS righIR SERRATIL- MUY CaT) accept abi ¢

addi tion sanetbylpeopaDphenytlomidazel!, i-ﬁh?r}’éldfn-g-laﬁll@] enbodl ment ,

t he present

i nventi on @r@vaﬁ&% ﬁ&%om@tsn@m&mm&e%@l AMYinAfiadolng- %}ﬂh@ﬁyl 'ﬁ%ﬁéih_ﬂent S

wherein RO .i S Ero gen 8 4al Kyl ; Rl i's hydrogen,
is CR7 or %ﬁ%l AlPpidingd W?HPogen or halo; Al is CR2 or

hal o; X
N; A2 A3 and A4

each i ndepezndﬂm’foth(zaﬂao@bhmyl)Nv [Bmasthaded-{ hadethyd- 1 Foine dddodn - }tl)pheﬁ)}fl]-Al A2,

A3 and A4 %ﬂn&ubﬂ%? ]ynBXF§O %g hal o or C _4al kyl oxy;

2-(2,4-difluorophenyl)-N-[3-methoxy-4-(4-methyl- 1H-imidazol-1-yl)phenyl]-3-

methyl-imidazo[1,2-a]pyridin-8-amine,

3-ethyl-2-(4-fluorophenyl)-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-

imidazo[1,2-a]pyridin-8-amine,

2-(2,6-difluorophenyl)-N-[3-methoxy-4-(4-methyl- 1H-imidazol-1-yl)phenyl]-3-

methyl-imidazo[1,2-a]pyridin-8-amine,

2-(2-chlorophenyl)-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-

imidazo[1,2-a]pyridin-8-amine,

2-(2,4-difluorophenyl)-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-

imidazo[1,2-a]pyridin-8-amine,

N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-(1-methyl-1H-benzimidazol-

5-yl)-imidazo[1,2-a]pyridin-8-amine,

N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-[4-(trifluoromethyl)phenyl]-

imidazo[1,2-a]pyridin-8-amine,

2-(4-fluorophenyl)-N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-

imidazo[1,2-a]pyridin-8-amine,

3-bromo-2-(4-fluorophenyl)-N-[ 3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-

imidazo[1,2-a]pyridin-8-amine,

2-(4-fluorophenyl)-N-[3-methoxy-4-(5-methyl-1H-1,2,4-triazol-1-yl)phenyl]-

imidazo[1,2-a]pyridin-8-amine,

2-(1,1-dimethylethyl)-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-

imidazo[1,2-a]pyridin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-(3-pyridinyl)-

imidazo[1,2-a]pyridin-8-amine,

2-(3-fluorophenyl)-N-[ 3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-

imidazo[1,2-a]pyridin-8-amine,

2-(3-chlorophenyl)-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-

imidazo[1,2-a]pyridin-8-amine,



R is hydrogen; C _6al kyl optionally substituted with one or nore
substituents eachi ndependently selected fromthe group consisting of halo,
mor phol i yD,20iqrecosdi nyl | pyrrolidinyl2 Ar, G _6al kyl oxPCT/EP2009/067321

cycl oC3_7al kyl oxy, and cycl oC3_7al kyl ; %ycIoC 3_7al kyl ; tetrahydropyranyl;
Ar; or Ar-OCH 2-; each Ar independently is phenyl optionally substituted
with one or nore substituents each i ndependently selected fromthe group
consi sting of halo, C _4al kyl oxy, cyano, NR5R6, norpholino, C _4al kyl, and
G _4al kyl  subshricthekgd:- '-ﬁlbthgnqumidme1@@?5&ﬂyupg;etcﬁp1&@y1ect ed from hal o;
benzi m dazal optiopal.ly substituted with one or nore substituents each
independenﬂF%&ggﬁé%?Eﬁnﬁgbi?%?fﬁalkyI; or pyridinyl optionally substituted
wi t h one orN-ibnetleulst-(4-methyks | Haotidazoéydptent J-3-(Salctetxgphdnydm-t he group
consi sting g b 4 loxy, cyano, C _4al kyl, and G _4al kyl
substituteJR%PQﬁhg%ggt$é%h§édgﬁ%g?ﬁ%%ents each independently selected from
hal o; mheré%ﬁ*é&&ﬁﬂHBHNnHEbéﬂ@éﬁmKyﬂmgﬂhgdﬁdg@hoﬁﬁm@mﬂkéﬂkﬁgykmherein each
R6 i ndependgidd-y[ 1l RafpyHaReeImAe, O _4al kyl ; R4 is hydrogen; cyano; hal o;

phenyl optiopal]y subStituted with one or nore substituen ach

i ndependent2rL£4§LPQQ¥I@%PW§@F§VH@V%?-&Ebh%r%{%mﬁmﬂgﬁ-lﬁa %Oiiia%@ﬁ%m};
phenyl car banydazot2-apatiin-Sutéicl t uted with one or nore substituents each
i ndependen

or more. suBb U SedehiTiamier T St bla Rt e e o

G _4al kyl sobdeotll-elbynidinkS-emecor nore substituents each independently

o form Lr?ﬁ'ﬁ?*@%&“?&“ﬁ?ﬁ%%?%%%%??‘i’ﬂ?fé?%@?%l%@ﬁé%‘?@%%@@?'ﬁ%%'2 hyar ogen

or G _4al kyl 2-dpyiidin{§yapisgen, G _4al kyl or halo; X is CR7 or N, wherein R7

i's H or halxg-MorbshdahfB- [ 3-Niethoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-
imidazo[1,2-a]pyrazin-8-amine,
8-[[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]amino]-6-(trifluoromethyl)-
imidazo[1,2-a]pyridine-2-carboxylic acid ethyl ester .HCIl,
N-[3-fluoro-4-(5-methyl-1H-1,2,4-triazol-1-yl)phenyl]-2-[2-methyl-5-
(trifluoromethyl)phenyl]-imidazo[1,2-a]pyridin-8-amine,
3-[8-[[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]aminoJimidazo[1,2-
a]pyridin-2-yl]-4-methyl-benzonitrile,
8-[[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]amino]-6-(trifluoromethyl)-
imidazo[1,2-a]pyridine-2-carboxylic acid,
2-[(4-fluorophenoxy)methyl]-N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-
yl)phenyl]-6-(trifluoromethyl)-imidazo[ 1,2-a]pyridin-8-amine,
8-[[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]amino]-6-(trifluoromethyl)-
imidazo[1,2-a]pyridine-2-methanol,
6-bromo-2-(4-fluoro-2-methylphenyl)-N-[ 3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-
yl)phenyl]-imidazo[1,2-a]pyrazin-8-amine,
2-(4-fluoro-2-methylphenyl)-N-[ 3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-
yl)phenyl]-imidazo[1,2-a]pyrazin-8-amine,
2-(4-fluoro-2-methylphenyl)-N-[ 3-fluoro-4-(5-methyl-1H-1,2,4-triazol-1-yl)phenyl]-
imidazo[1,2-a]pyridin-8-amine,
2-ethenyl-N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-6-
(trifluoromethyl)-imidazo[1,2-a]pyridin-8-amine,
2-ethyl-N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-6-(trifluoromethyl)-
imidazo[1,2-a]pyridin-8-amine,
2-(2-chlorophenyl)-N-[2-fluoro-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-3-methyl-



A2, A3 and A4 each independently are CH or N, provided that no nore than
two of Al, A2, A3 and A4 are N, R2 is hydrogen, halo or C _4al kyloxy; Ris
hydr ogen; wQi208&l78008 opti onal | y substi tgﬁt) ed with one or WOTEPIMYAETIRLENt S
sel ected from hal o, norpholino, piperidfnyl, pyrrolidinyl, Ar,

C _6al kyl oxy, cycl oC3-7al kyl oxy, or cycl oC3- 7a| kyl; cycl oC3-7al kyl ;
tetrahydropyranyl; Ar; or -CH2-O Ar; wherein each Ar independently is
phenyl optionally substituted with one or nore substituents each

i ndependentihydasef 1e1:h ilimosrukaleo, C _4al kyl oxy, cyano, NR5R6, norpholino,

G _4al kyl al ted t bst t | ted

fromahal>/o ZbQﬁgl Qﬁ%ﬂ%ﬂ‘%gﬁ@ﬁ\} aﬁlleg}l\éméiﬁ‘gs(g 'ffgiéld{%r f?n‘??ilaSZ&Lﬁﬁgr; Sofe e

pyridinyl opiphemd]-bytriflubsimdthyl@amidard] 1 -gpymdine-suinst i t uents each
ndependenty;

|0 4g| kyl Subs k%&q‘dﬁm @%ﬁkﬁﬁiﬁw%?ﬁ%}%h@% ety @g‘uﬁhﬁﬁé Tl 0;

wher ei n eadﬁlld’@oi1n2)‘bh>éfﬁd%ln-|8yam1§e,hydrogen or G 4a| kyl ; wherein each R6

i ndependenty_y. ﬂ&rbmgmeal[[@rméam&a& Kavknetﬂ% msmlimglz'o@.qeﬁ) HeRAMhin@Rt i onal |y

substituted wth hal o ; car bonyl'phenyl opti onal 'y substituted with
hal o; G _6aMkdpzoldpt- F‘B)ﬁfﬁfhlnﬁ 35@5@@11? uted with G _4al kyl oxy; G _4al kyl
substi t ut eav- w-h{mmge 40(6 othe1-SHbIS2 Hittiel-g -Aphestlpd-(fonanydral0l-pevianio; or

hal o; and t e C y_accep tion salts, and the sol vates
thereof. In a‘r@? gr‘?i% dﬁ%% aml?%g'fﬁgﬂéﬁt‘fglgbrel ates to conpounds
accordi ng t2a(4afiyorophenlib-8k[BenctborystH 4rertly)]- lWhanidazvl-dng)phenylbanenojor ef er abl y
all, of th ral ply: (a) RO is hydrogen; (b) Rl is
G alkyl : 8 ﬁ?% éﬁ% Q%P_/ih&% e &f%g%ﬁ?
2-(4-fluorophenyl)-8-[[
yl)phenyl]amino]imidazo|[1,2-a]pyridin-3-yl]methyl]-formamide,

methoxy-4- (4 methyl-1H-imidazol-1-

8-[[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]amino]-alpha,alpha-dimethyl-
6-(trifluoromethyl)-imidazo[1,2-a]pyridine-2-methanol,
2-(4-fluorophenyl)-3-(methoxymethyl)-N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-
1-yl)phenyl]-imidazo[ 1,2-a]pyridin-8-amine,
8-[[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]amino]-6-(trifluoromethyl)-
imidazo[1,2-a]pyridine-2-carboxylic acid ethyl ester,
N-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-(tetrahydro-2H-pyran-4-yl)-
imidazo[1,2-a]pyridin-8-amine .1HCI .0.4 H,O,
8-[[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]amino]-imidazo[1,2-
a]pyridine-2-carboxylic acid ethyl ester,
N-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-methyl-6-(trifluoromethyl)-
imidazo[ 1,2-b]pyridazin-8-amine,
6-chloro-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-methyl-

imidazo[ 1,2-b]pyridazin-8-amine,

2-(4-fluorophenyl)-N-[ 3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-3-(3-
methoxypropyl)-imidazo[ 1,2-a]pyridin-8-amine .1HCI,
2-cyclopropyl-N-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-imidazo[ 1,2-
a]pyridin-8-amine,
2-cyclopropyl-N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-imidazo[ 1,2-
a]pyridin-8-amine,
2-cyclopropyl-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-imidazo[ 1,2-
a]pyridin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-(tetrahydro-2H-pyran-4-yl)-
6-(trifluoromethyl)-imidazo[1,2-b]pyridazin-8-amine,



(e) A2 is
C _6al kyl

N, (f) A3 and A4 are CH (g) R2 is C _4alkyloxy; (i) Ris Ar; or

optionally substituted with one or nore substituents each

i ndependewol2910eb@st ed from hal o; () g?ch Ar i ndependemrCrEPR&9PHEBAY

optionally substituted with one or

selected fromhalo; (k) R4 is hydrogen or G _6Galkyl; (1) Y1 is CH, (
Is CH (n) Y3 is CH In another enbodinent, the invention relates to

conmpounds

according to any of the other enbodi nents, wherein one or

preferably @tloroof- [Bnnofd:hl(m&lgylrleptrmu@id1qn§1%1ﬂﬁayly-2((@étralfi§zdﬂoszmr@mm

R>2 is netho s A g _6al kyl stituted with one or nore
fluoro atoﬁ%§gfﬁég%%§ﬁzﬂPWWhaé%@ﬂﬁ@ntly i s phenyl substituted with o
mor e chl or d-At@usy-[ I-8)ofedd-(4ntejtdi-d Heimidazoied t Hyhenylh2 g tedtahgdroQkbpgianent , t he

i nvention QP#@HEﬁME@Pg$ﬂE%%?ﬂ%§Qﬁﬁgopgﬂ%lkgﬂgqy of the other enbodlnents

or any combi

nts wherein Ris G 6al ky

Substituents each independentl|y

m Y2

nor e,

(b)

ne or

opt i onal | y Zs(fbBedrophcaswi-CmethexyathyhbNel Ssmpidoky- 6éﬁt@etbﬁcﬂi1lﬁd‘éﬁmﬂbnt |y
sel ect ed erW®ﬁHaﬁm]uhﬂm§0quﬂp gq;aﬁﬁk the invention relates to

ok d|n precedi odlnents wherein Ris
% 64 uorop enyl)-N ¥3 rnethoxy-4 (3- met%y{]?H 1,2,4-triazol-1-yl)phenyl]-

conpounds
phenyl ;

imidazo[1,2-a]pyrazin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-(2,2,2-trifluoroethyl)-
imidazo[1,2-a]pyridin-8-amine,
6-chloro-2-(5-fluoro-2-methylphenyl)-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]-imidazo[1,2-b]pyridazin-8-amine,
6-chloro-2-(5-fluoro-2-methylphenyl)-N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-
yl)phenyl]-imidazo[1,2-b]pyridazin-8-amine,
6-chloro-N-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-(5-fluoro-2-
methylphenyl)-imidazo[1,2-b]pyridazin-8-amine,
3-[8-[[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]amino Jimidazo[1,2-
a]pyridin-2-yl]-4-methyl-benzonitrile,
N-[6-methoxy-5-(4-methyl-1H-imidazol-1-yl)-2-pyridinyl]-3-methyl-2-[2-
(trifluoromethyl)phenyl]-imidazo[1,2-a]pyridin-8-amine,
N-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-[(tetrahydro-2H-pyran-4-
yl)methyl]-imidazo[1,2-a]pyridin-8-amine .1.7HCI .0.25H,0,
2-(4-fluorophenyl)-3-methoxy-N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-
yl)phenyl]-imidazo[1,2-a]pyridin-8-amine,
N-[[2-(2-chlorophenyl)-8-[[3-fluoro-4-(4-methyl-1H-imidazol-1-
yl)phenyl]amino]imidazo[1,2-a]pyridin-3-yl]methyl]-N-methyl-acetamide,
2-(2-chlorophenyl)-N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-3-
methyl-imidazo[1,2-a]pyridin-8-amine,
2-[5-(aminomethyl)-2-methylphenyl]-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]-imidazo[1,2-a]pyridin-8-amine,
N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-2-[(tetrahydro-2H-pyran-4-
yl)methyl]-imidazo[1,2-a]pyridin-8-amine .1.8HCI .2.1H,0,
8-[[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]amino]-N,N-dimethyl-2-
phenyl-imidazo[1,2-a]pyridine-3-methanamine,
2-(2-chlorophenyl)-8-[[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]amino]-
N,N-dimethyl-imidazo[1,2-a]pyridine-3-methanamine,
N-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-3-(methoxymethyl)-2-phenyl-



R4 is nmethyl. In an enbodi nent, the invention relates to conpounds
according to any of the preceding enmbodinents, wherein R3 is phenyl

substi t utwo 20rv/0q0008t a posi ti on and opt hé)nal |y further s®oStEPRAMAG732N ot her
positions; R4 is hydrogen or nethyl. an enbodi ment, the invention
relates to conmpounds according to any of the precedi ng enbodi nents, wherein
R3 i s phenyl substituted in an ortho position and optionally further

substituted in other positions; R4 is hydrogen or nmethyl. In a further
errbod:jrrent ,1mﬁm0[1nygw1@mggh@{ees to corrpoundsbaccor di ng tohany of the
precedi ng S net sti.t one or nore
phenyl gro &?Wl)\#ﬁ"i%ﬁuof@%ﬁ%l?%h *i/ng'jéﬁéotl'ltmlgﬁ %[Ljh one or nore

subst i tuent(me&mﬁnmth@épemd&nt]l Yrajpgtidot@dnimeom t he group consisting of halo,

C _4al kyl 5 :

suﬁsf1 i tﬁt 23%6. ﬁ%ﬁ{&gs'\@ Bgt [rglt[}%gﬁ(hdtzuen _géﬁ&hﬁggplggﬁz%ﬁﬂé@sogect ed from
hal 0; R4 i flryehingeming.n an enbodi nment , the present invention provides
conpounds @@fﬁﬂdbr%m I2mRMY1-9H- fnhgaz@n @c}qﬁjheﬁymm&h@m%&azomfaﬁyﬁd&

represents G _4al kyl oxy, preferably nethoxy.- - In” an enbodi ment, the
present i nveMP%n provi des conpounds according to any of the preceding
enbodi rTent HV-[ Mo @ N (Limeliall-H Y-ini8ael edfpdenflT-0ntdthagydid QP pgr@ARIE YIS HNQ

L e Tt T T NG SO S
6-fluoro-N-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-(4-fluoro-2-
methylphenyl)-imidazo[1,2-a]pyridin-8-amine,
N-[6-methoxy-5-(4-methyl-1H-imidazol-1-yl)-2-pyridinyl]-2-(tetrahydro-2H-pyran-
4-yl)-imidazo[1,2-a]pyridin-8-amine
2-(5-fluoro-2-methylphenyl)-N-[ 3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-
imidazo[ 1,2-b]pyridazin-8-amine,
2-(5-fluoro-2-methylphenyl)-N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-
yl)phenyl]-imidazo[1,2-b]pyridazin-8-amine,
2-(2-chlorophenyl)-3-(methoxymethyl)-N-[6-methoxy-5-(4-methyl-1H-imidazol-1-
yl)-2-pyridinyl]-imidazo[1,2-a]pyridin-8-amine,
N-[[3-[8-[[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]amino]imidazo[1,2-
a]pyridin-2-yl]-4-methylphenyl]methyl]-propanamide,
N-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-(5-fluoro-2-methylphenyl)-
imidazo[ 1,2-b]pyridazin-8-amine,
8-[[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]amino]-alpha,alpha-dimethyl-
imidazo[1,2-a]pyridine-2-methanol,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-methyl-imidazo[1,2-
b]pyridazin-8-amine,
8-[[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]amino]-V,N-dimethyl-
imidazo[1,2-a]pyridine-2-carboxamide,
N-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-(4-fluorophenyl)-3-methoxy-
imidazo[1,2-a]pyridin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-6-(2-methoxyphenyl)-2-
methyl-imidazo[1,2-b]pyridazin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-methyl-6-(1-methylethyl)-
imidazo[ 1,2-b]pyridazin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-methyl-6-(tetrahydro-2H-
pyran-4-yl)-imidazo[1,2-b]pyridazin-8-amine,



of the precedi ng enbodi nents, wherein C _4alkyl is selected fromthe group
conprising nethyl, ethyl and n-propyl. In another enbodi nent, the present

i nvent i orwoebarEso8o conpounds accordiag to any of the pCEEPAINGY67321

enbodi nents, wherein Xis N In a furiher enbodinent, the invention relates
t o conmpounds according to any of the other enbodi nents, wherein Y1 is CH or
N, Y2 is CR4; and Y3 is CH or N, provided that only one of Y1 and Y3 nay
represent N;. In a further enbodinent, the invention relates to conpounds

accordi ng tgn[[anﬂetﬁtfxytahm ate 1emgdaz¢mntﬁ)phmﬁ]a@mﬁo]mmu§zog42 Y2 is CR4; and
Y3 is CH ipa fur#her % ({TE I%E ention rel ates to conpounds
accordi ng P AKINSG-cphexyliGieid Lmsaliloravt s Wnerel nYLis CH Y2is CH and
Y3 is CH I&[[A-rhathdxyet- (Zént@dmmﬂnirmdam1kﬁ)paanjlﬂnmin@]l-ﬂmié&ot[hzconpounds

accordi ng tipﬁwne'%'cg%gxﬂ%’hﬁﬁd FITb(ﬁﬁill ﬁgfgﬂﬁle%@rﬁﬁ cYlis N Y2 is CR4; and

Y3 is CH. ent’i oi re ‘ates to conpounds

accordi ng tlol8ay-nesthaxyed-6t- ﬁ?@‘FhYériHomlﬁ@i@ﬂ-é -yhpherydjaminalimglagyfl,2y2 is N, and
Y3 is CH a@p}gldﬁly_gt 1 pRSRaghdTBND. 31‘.1@13 invention relates to conpounds
Vo Ts N A [@%%3%{4 SO TSRl ot Pk a5 1o compound
accordi ng trctBylproplytihedopcedipygiderbaiineent s, wherein Al represents CRZ;
Fel atos 1o ZOrBOTRAE RLCePaIaY P BltaR TR e Br bR Bl et s Tor any
conbi nat i orpyoflinyheinpdazogd2-afpyedbediamemt, s wher ei n t he conpounds are
restricted &p GRS et xy| H- L [B-[(3-mhoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]amino]imidazo[1,2-a]pyridin-2-yl]-4-methylphenyl]methyl]-acetamide
.3H,0 .1.7HC],
6-chloro-2-(2-chlorophenyl)-N-[6-methoxy-5-(4-methyl-1H-imidazol-1-yl)-2-
pyridinyl]-imidazo[1,2-b]pyridazin-8-amine,
2-(2-chlorophenyl)-N-[ 6-methoxy-5-(4-methyl-1H-imidazol-1-yl)-2-pyridinyl]-6-(1-
methylethenyl)-imidazo[1,2-b]pyridazin-8-amine,
2-(2-chlorophenyl)-N-[ 6-methoxy-5-(4-methyl-1H-imidazol-1-yl)-2-pyridinyl]-6-(1-
methylethyl)-imidazo[1,2-b]pyridazin-8-amine,
2-(1-chloro-2,2,2-trifluoroethyl)-N-[6-methoxy-5-(4-methyl-1 H-imidazol-1-yl)-2-
pyridinyl]-imidazo[1,2-a]pyridin-8-amine,
2-(2-chlorophenyl)-N-[6-methoxy-5-(4-methyl-1H-imidazol-1-yl)-2-pyridinyl]-3-
methyl-imidazo[1,2-a]pyridin-8-amine,
2-(2-chlorophenyl)-N-[6-methoxy-5-(3-methyl-1H-1,2,4-triazol-1-yl)-2-pyridinyl]-3-
methyl-imidazo[1,2-a]pyridin-8-amine,
8-[[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]amino]-alpha-
(trifluoromethyl)-imidazo[ 1,2-a]pyridine-2-methanol,
N-[6-methoxy-5-(4-methyl-1H-imidazol-1-yl)-2-pyridinyl]-2-(2,2,2-trifluoroethyl)-
imidazo[1,2-a]pyridin-8-amine,
N-[6-methoxy-5-(3-methyl-1H-1,2,4-triazol-1-yl)-2-pyridinyl]-2-(2,2,2-
trifluoroethyl)-imidazo[1,2-a]pyridin-8-amine
2-(3-methoxyphenyl)-N-[3-methoxy-4-(1H-1,2,4-triazol-1-yl)phenyl]-3-methyl-
imidazo[1,2-a]pyridin-8-amine,
2-(3-methoxyphenyl)-3-methyl-N-[5-(4-methyl-1H-imidazol-1-yl)-2-pyridinyl]-
imidazo[1,2-a]pyridin-8-amine,
2-butyl-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]- imidazo[1,2-a]-
pyridin-8-amine .2 HCl,



In an enbodi ment the conmpound of Fornula (I) is selected fromthe group
conprising: 2-(4-fluorophenyl)-JV-[3-nethoxy-4-(4-nethyl- 1Him dazo 1-
1-yl') phenyb]20t0/i70a08azof | PCT/EP2009/067321
2-a] pyri di n-8-am ne, 3- (4- quorophenyT?OJV-[B met hoxy- 4- (4- met hyl -

Him dazo 1- 1-yl)phenyl]- imdazo [1, 2-a]pyridin-8-am ne,

(2, 4-di nmet hoxyphenyl ) -JV-[ 3- net hoxy-4- (4-net hyl - 1H i m dazo 1-

yl ) phenyl] - imdazo [1, 2-a]pyridin-8-am ne,

[8-[[3- rrE.JLBmWNA[s(rﬂem@zthJ(at ekhyil T RZighzo1-4 = wﬁh@hﬂwhh@aﬁomo:l—a] i m dazo
1, 2-a] pyridi r(‘i é“‘!lﬂﬁ nzonitrile, N-[3-nmethoxy-4-(4-nmethyl- 1Him dazo 1-
) pheny 1T Eléf ‘hoxyphenyl ) - imdazo [1, 2-a] pyri di n-8-am ne,

[ 4- (diet W[bmeﬂm)cpﬁe@ym]:thym]H:iﬂmkizbbi(»,yl)@h@gﬁlmﬁyﬂnethjz}dthow)iwbyll

)phenyl ldafbv’%jgﬁjgrlh%]g %l&ytg_%ftrln 8-am ne, N-[3-nethoxy-4-(4-nethyl-

4-
phenyl i m dazo
a] pyr |2d(4n @ranheml) 331011194?\5 {32nwtwmwymetilﬂ 1 i igadegolt 1-yl)phenyl]-
) - 3- metihexvenen wlgm(glaﬁlﬂéorophenyl ) - : : m dazo [é 2-a] pyri d: n- 8- an} ]ne,
4-f 1 uor ophen met 1H i azg 1- 1- en -
m(dazo [1 1*2-%{%9%@ 1@%9@96 ﬁ‘OF‘VEI%ﬁ%éIHh?é@WWQFm}‘Ie}WD el
N- [ 3- met hdiydado [142-aplyfiftin=8-dinidem dazo 1- 1-yl)phenyl] - im dazo

1
2-
1-
4-
[
1-y
2-
1-y
1H
[1,
1-y
2-
i

411 bor SRERP I (o P e bRy nipiioblspglapridin-s-

| ) phenylamiBe,pr opyl i m dazo[ |, 2-a]pyridin-8-amine .2HdJ,

LA el A G A ORETA b e 12
rnethyl-lrmdazo 1 -a]pyridin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-methyl- imidazo[1,2-a]-
pyridin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-(1-piperidinylmethyl)-
imidazo[1,2-a]pyridin-8-amine,
2-(3-methoxyphenyl)-3-methyl-N-[2-(4-methyl-1H-imidazol-1-yl)-5-pyrimidinyl]-
imidazo[1,2-a]pyridin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-(4-morpholinylmethyl)-
imidazo[1,2-a]pyridin-8-amine,
2-(4-fluoro-2-methylphenyl)-N-[ 3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-
imidazo[1,2-a]pyridin-8-amine,
2-(3-methoxyphenyl)-3-methyl-N-[4-(4-methyl-1H-imidazol-1-yl)phenyl]-
imidazo[1,2-a]pyridin-8-amine,
2-(3-methoxyphenyl)-3-methyl-N-[4-(2-methyl-1H-imidazol-1-yl)phenyl]-
imidazo[1,2-a]pyridin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-[2-(trifluoromethyl)phenyl]-
imidazo[1,2-a]pyridin-8-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-[3-(trifluoromethyl)phenyl]-
imidazo[1,2-a]pyridin-8-amine,
3-hexyl-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-imidazo[ 1,2-a]-
pyridin-8-amine,
N-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-(3-methoxyphenyl)-3-methyl-

imidazo[1,2-a]pyridin-8-amine,

8-
2-
I
I
im
2-
I
[
[1,2-
2-(
1-y
N-[3
(tri

2-(4-fluorophenyl)-8-[[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]amino]-
imidazo[1,2-a]pyridine-3-carbonitrile,
3-[1,1'-biphenyl]-2-yl-N-[ 3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-



2- (2-fluorophenyl)-N [3-nethoxy-4-(4-nmethyl- 1Him dazo 1-
1-yl)phenyl]-3-nethylimdazo [1, 2-a] pyridi n-8-am ne,

3- et hyl - JWo[28toms0dw8xy - 4- ( 4- met hyl - 1I—I—£3 i dazo 1- PCT/EP2009/067321
1-yl)phenyl]-2-propylimdazo [1, 2-a] pyrtdi n-8-am ne, 2-butyl -

[ 3- met hoxy-4-(4-nmethyl - 1Him dazo 1- 1-yl)phenyl]-3-propylimdazo

[1, 2-a] pyridin-8-am ne, 2-(4-chl orophenyl ) - JV-[ 3- net hoxy- 4- ( 4- net hyl -
1Him dazo 1- 1-yl)phenyl]- imdazo [1, 2-a]pyridin-8-am ne,

N[ 3- net hoxyndﬂaz()ﬂ TRp¥ilim-ghid¥ dazo 1- 1-yl)phenyl] -2-phenylinm dazo

[1, 2-a] pyrid i m da

1-yl ) pheny!T hq%m[ﬁ %F?B’%{?Smnﬁﬁsfﬁm("]yJTFMQ?’J)J[F_lHEd%F]OﬁH di n- 8- ami ne,
N-[ 3- et how)pheniﬂ]—rmﬁhn;d[l 24pyridict&zonife, 1-yl ) phenyl] -2-(3-nethoxyphenyl) -
i mdazo [1, I Vi - m dazo 1-
1-yl )phenyl(g fﬁ‘bpagfeﬁgéﬂﬁgﬁ mﬁ%"?’%ﬁh g@ﬁgf‘ﬂ? m‘éda(zf’lr FS’E)E?{%\HYQ%

N-[ 3- net hoxyudﬁzehl, bi]rrmt gpac.l- 1-yl )phenyl ] -2-(2-pyri d| nyl ) -

i mdazo [1,%f@) %HerIFL ?l%ﬁ%etﬂ&‘x&& MREREXY 1 A= ibftd 7B 1-0¥lphdiFij-m dazo 1-
1-yl ) phenyl] .- 3- 2z -(2-

met hyl pr opyMj¢ee y;f 7812 a] pyri di n- 8- ami ne, 2-(2-chl orophenyl) -

- [ 3- met hox\2-fhe(gt- NE[ML'(Bl-metﬂlﬁ- 1 A 1¢BZ-Gridzol-1-WiphphigPithida{ nRtdyiridih-dazo

[1, 2-a] pyri di.n-8-am ne, 3-chloro-2-(4-fl uorophenyl)

N[ 3- nethofﬁ‘llﬂ(4 met hyl - 1Him dazo 1- 1-yl)phenyl] - imdazo

[ 1, 2- a] pyr id{2rm8thalphoey])-2- [@%%@thﬂ%l@hm@do) -1-yDphfiBd Friidazof 1 2-414- net hyl -
1H i m dazo p]yrldiln g/la)nri)&enyl ]-3- nethyl-imdazo [1, 2-a] pyridin-8-am ne,

N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-2-(2-methylphenyl)-
imidazo[1,2-a]pyridin-8-amine,
2-(5-fluoro-2-methylphenyl)-N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-
yl)phenyl]-imidazo[1,2-a]pyridin-8-amine,
N-[4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-2-[2-methyl-5-(trifluoromethyl)-
phenyl]-imidazo[ 1,2-a]pyridin-8-amine,

2-(2-fluorophenyl)-N-[ 3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-
imidazo[1,2-a]pyridin-8-amine,
N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-2-methyl-imidazo[1,2-a]-
pyridin-8-amine,
2-(2-methylphenyl)-N-[6-(3-methyl-1H-1,2,4-triazol-1-yl)-3-pyridinyl]-imidazo-
[1,2-a]pyridin-8-amine,
2,3-dimethyl-N-[4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-imidazo[ 1,2-a]pyridin-8-
amine,
2-(2-chlorophenyl)-3-methyl-N-[5-(3-methyl-1H-1,2,4-triazol-1-yl)-2-pyridinyl]-
imidazo[1,2-a]pyridin-8-amine,
N-[3-methoxy-4-(1H-1,2,4-triazol-1-yl)phenyl]-2-methyl-imidazo[ 1,2-a]pyridin-8-
amine,

2-butyl-N-[4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-imidazo[ 1,2-a]pyridin-8-amine
2HCI,
2-(2-chlorophenyl)-3-methyl-N-[6-(3-methyl-1H-1,2,4-triazol-1-yl)-3-pyridinyl]-
imidazo[1,2-a]pyridin-8-amine,
N-[5-(3-methyl-1H-1,2,4-triazol-1-yl)-2-pyridinyl]-2-[2-methyl-5-(trifluoromethyl)-
phenyl]-imidazo[ 1,2-a]pyridin-8-amine,
2-(2-methylphenyl)-N-[5-(3-methyl-1H-1,2,4-triazol-1-yl)-2-pyridinyl]-imidazo-
[1,2-a]pyridin-8-amine,



t hyl - 2- (4-fl uorophenyl)- L/-[3-nethoxy-4-(4-nmethyl- 1Him dazo 1-

| ) phenyl]- imdazo [1, 2-a]pyridin-8-amne, 2-(2,6-difluorophenyl)-
met howo-24ro{re0e8t hyl - 1H- i mi dazo 1-_1-yl)phenyl]-3- merwpRomvmstiaro
-a] pyridin-8-am ne, 2-(2-chlor oph'eﬁ%l/r)-\]v- [ 3- met hoxy- 4- (4- et hyl -
m dazo 1- 1-yl)phenyl]- imdazo [1, 2-a]pyridin-8-am ne,

, 4 di fl uorophenyl)- -[3-nethoxy-4-(4-nmethyl- 1Him dazo 1-

| ) phenyl ] - imdazo [1,2-a]pyridin-8-amne, N-[3-nethoxy-4-(4-nethyl-

i ni dazo 2l¢s- ﬂudtb) emy C}f]henﬁ) -{V-[b= amhmi 1R, henddzai-0agp3 b 1]-

idin
)-|mdaﬁg’4 bﬁzfl]a 2? am ne, 3rrethoxy4(4 metﬁr y1|—|-|mdazo
yl ) phéiy e f lfhflr “#Sr omet hyl ) phenyl ] - i mi dazo

- a] pyr id{4afi@raif-methy phedylj-Nelor Gphnethyl-) H11V2, i 3ravet-hopy 3 pyfidinytret hyl - 1 H- 1
-t I d 1, 2- di n- 8- am ne,
ri azqﬂqua]z&gyi bﬁ)g’ﬁaf{‘)éfﬁf)l m azo | a] pyri di n- 8- am ne

no- 2- ( 3- net hoxy- 4)’&;1 nmet hyl - 1H-i m dazo 1-
phenyl§-[6-(3 me‘dyk—éﬂi—ll_]ﬂ,ﬁ -talppsir li-vi) 3-8 st ik 2-[2- rnethyl 5-(trifluoromethyl)-

0
)fl uorqm@g}nylu)udh%[ ;,Il;tg %-#hiwe, - Methyl- IH1 ,2 4-triazo 1-
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methyl-1H-1,2,4-triazol-1-yl)phenyl]-imidazo[1,2-a]pyridin-8-amine, 2-(4-fluoro-2-
methylphenyl)-N-[3-fluoro-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-imidazo[ 1,2-

alpyridin-8-amine, and N-[3-fluoro-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-2-(5-
methoxy-2-methylphenyl)-imidazo[1,2-a]pyridin-8-amine,

including any stereochemically isomeric form thereof,

and the pharmaceutically acceptable addition salts and the solvates thereof.

In an embodiment the compound of Formula (I) is 2-(2-chlorophenyl)-N-[6-
methoxy-5-(3-methyl-1H-1,2,4-triazol-1-yl)-2-pyridinyl]-3-methyl-imidazo[ 1,2-
5  a]pyridin-8-amine, including any stereochemically isomeric form thereof, and the
pharmaceutically acceptable addition salts and the solvates thereof.

In an embodiment the compound of Formula (I) is N-[6-methoxy-5-(4-methyl-
1H-imidazol-1-yl)-2-pyridinyl]-2-(2,2,2-trifluoroethyl)-imidazo[ 1,2-a]pyridin-8-amine,
including any stereochemically isomeric form thereof, and the pharmaceutically

10 acceptable addition salts and the solvates thereof.

In an embodiment the compound of Formula (I) is N-[6-methoxy-5-(3-methyl-
1H-1,2,4-triazol-1-yl)-2-pyridinyl]-2-(2,2,2-trifluoroethyl)-imidazo[ 1,2-a]pyridin-8-
amine, including any stereochemically isomeric form thereof, and the pharmaceutically

acceptable addition salts and the solvates thereof.

15 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 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
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15 Scheme 1
Compounds of formula (I) can be prepared via a coupling reaction between an
intermediate of formula (IT) and formula (IIT). This reaction may be performed in the
presence of a suitable base such as, for example, Cs,CO3 or sodium tert-butoxide. The
reaction can be performed in a reaction-inert solvent such as, for example, toluene,

20  N,N-dimethylformamide (DMF), fert-butanol or dioxane. The reaction typically is
performed in the presence of a catalyst system comprising a suitable catalyst such as
palladium(II) acetate (Pd(OAc),) or tris(dibenzylidencacetone)dipalladium (Pd,(dba)s)
and a ligand such as (9,9-dimethyl-9H-xanthene-4,5-diyl)bis[diphenylphosphine]
(Xantphos), [1,1'-binaphthalene]-2,2'-diylbis[diphenylphosphine] (BINAP), or

25  dicyclohexyl[2',4',6'-tris(1-methylethyl)[ 1,1'-biphenyl]-2-yl]-phosphine (X-phos).
Preferably this reaction is carried out under an inert atmosphere, such as a nitrogen or
an argon atmosphere. Reaction rate and yield may be enhanced by microwave assisted
heating. For compounds of formula (I), where Y' =N, no catalyst may be required, and
couplings can also be performed under acidic conditions, for example using HCI or

30  methanesulfonic acid in an alcoholic solvent such as 2-propanol.
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Compounds of formula (I) or formula (I-x) wherein R* represents hydrogen, can be

= 00

further derivatized towards other R* groups via electrophilic aromatic substitution

10 reactions, such as halogenation (such as, for example, chlorination or bromination). The
obtained compounds (I) or (I-x) wherein R” represents halo can be further derivatized
to other R* groups. Both R and R* groups containing suitable functional groups such
as, for example, halo, (protected) amines, alcohols or ketones, can be used to

incorporate further substitution patterns in compounds of formula (I) or formula (I-x).

15  Experimental procedure 3

An intermediate of formula (II) can be prepared by reduction of an intermediate of
formula (V) as is shown in Scheme 3, wherein all variables are as defined before. The
reduction of (V) to (II) can be conducted by a conventional method such as, for
example, a reductive hydrogenation or reduction with a metal or a metal salt and an

20 acid [for example a metal such as iron or a metal salt such as SnCl, and acid such as an
inorganic acid (hydrochloric acid, sulfuric acid or the like) or an organic acid (acetic
acid or the like)], or other well-known methods for converting a nitro-group to the

corresponding amine.
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X< X A - X A
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N/K , reduction N/K

— RO
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25 Scheme 3
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example, copper(I)oxide, copper(I)iodide or copper(I)bromide. The amino-group in

15  intermediate (VI) can be protected before reaction (and deprotected after reaction) via
the use of a suitable amino-protecting group in accordance with standard practice, for
example, see T. W. Greene and P. G. M. Wuts in "Protective Groups in Organic
Chemistry", John Wiley and Sons, 1999.
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20 Scheme 4

Intermediates according to formula (VI) or (VII) are commercially available or can be

prepared by those skilled in the art.

Experimental procedure 5

Alternatively, an intermediate of formula (II) can also be prepared by conversion of the
25  halo-substitutent in an intermediate of formula (VIII), wherein halo is defined as Br or

I, and wherein all other variables are defined as mentioned hereabove, into an amino-

group or a masked amino functionality, which can subsequently be converted into an

amino-group, according to Scheme 5.
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(NMP) in the presence of a base such as, for example, K,COs, CSQCO3, or EtsN.
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15  Intermediates of formula (IX) and formula (VII) are commercially available or can be
prepared by those skilled in the art.

Experimental procedure 7

An intermediate of formula (VIIT) wherein at least one of A' or A’ represents N, hereby
named an intermediate of formula (VIII-a), can be prepared via a nucleophilic aromatic
20  substitution of an intermediate of formula (X), wherein at least one of A' or A’
represents N, with an optionally substituted imidazole or triazole of formula (VII)
according to Scheme 7, wherein halo? is defined as F,Cl or Br, wherein halo is defined

as Br or I, and wherein all other substituents are defined as mentioned before. The
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10  The reaction may conveniently be carried out at elevated temperatures ranging between
50 °C and the reflux temperature of the reaction mixture. Reaction rate and yield may

be enhanced by microwave assisted heating.
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15  Experimental procedure 9

An intermediate of formula (XII) can be formylated to yield intermediate (IV)
according to Scheme 9, wherein all substituents are defined as mentioned hereabove. A
formylation reaction can be performed in the presence of an acid anhydride such as, for
example, acetic anhydride (Ac,0). Typically, the reaction may be performed in the

20  presence of a solvent such as, for example, formic acid (HCOOH).
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Scheme 9
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1-yl ) phenyl] -2-nethyl - 6 ( 1 rrethyl ethyl)- imdazo
[ 1, 2-b] pyri dazi n- 8- api thI\I—[3 meRhoxy- 4- (4- et hyl - 1H-|md ’g\
1-yl)phenyl] -2- maavhy tetrghydro- H%y ﬁn- 4-yl)-i R4
[ 1, 2-b] pyr i ®azi n- 8-lam he, 8- 3 hox?’ 4 heghy! - a\r
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yl) phenyl | | 6] - hir da? ,
1- et hyl et honestFer 8- [ [ 3- gkt hdxy- 4- (CAtallmt"WP' gjﬂ dazo 1- 17 yI ) phenyl ]
am no] -i m da P s gl]pyrl i ye- 2-carboxylic acid 1, 1-di nepdyl et hyl ester
.1.5 HO, 1-] Sﬁe(t oxy4(4HmathyI | Hi m dazol -
1- yl )phenyl ] am ncST'I m dazo[ 1,2- a]pyridin-2-yl]-I-propanone .H O .3HC ,
Scheme 10

Experimental procedure 11

An intermediate of formula (XIII) can be prepared by reduction of an intermediate of
10 formula (XIV) according to Scheme 11. This reaction can be performed using a
conventional method such as, for example, a reductive hydrogenation or reduction with
a metal or a metal salt and an acid [for example a metal such as iron, or a metal salt
such as SnCl12 and acid such as an inorganic acid (hydrochloric acid, sulfuric acid or
the like) or an organic acid (acetic acid or the like)], or other well-known methods for
15  converting a nitro-group to the corresponding amine. In Scheme 11, R represents H or

trifluoromethylcarbonyl (CF;C(O)) and all other substituents are defined as before.
A’ __NO

2 ol
R1Y\ )\\/|A4 reduction R’ \ \/A4

l\ll A3 - = | A3
o] R o] R
R = H or CF,C(O) R = H or CF,C(O)
(XIV) (XIT)
Scheme 11

Experimental procedure 12

20  An intermediate of formula (XIV), can be prepared via alkylation of intermediate
(XVI) with an intermediate of formula (XV), wherein halo is defined as Cl or Br, in the
presence of a reaction inert solvent such as, for example, DMF, and a suitable base
such as, for example, Cs;CO3 or K,COs. In Scheme 12, R represents H or
trifluoromethylcarbonyl (CF;C(O)) and all other substituents are defined as before.



6-f 1 uor o- V-[ 6- met hoxy-5-(4-nethyl - 1Him dazo 1- 1-yl)-2-pyridinyl] -2-(2-
nmet hyl propyl ) -i m dazo [1, 2-a] pyridin- 8 am ne, 2-(4-fluorophenyl)-3

- met hoxy-wo[26tmebie8xy-5 - (4- met hyl - %m dazo 1- 1-yl) P2I/EP2009/067321
pyridinyl]-imdazo[l, 2-a] pyridin-8- am 2-[ 2- (2- met hoxyet hoxy) et hoxy]
-N-[[3-] 8- [[3-rrethoxy 4-(4-methyl - 1H i m dazo 1- 1-

yl ) phenyl ] am no] i m dazo[ |, 2-a] pyri di n-2-yl ] -4-nmet hyl phenyl ] net hyl ] -acetam d
e .3H20 .1.7HC, 6-chloro-2-(2-chlorophenyl)-

L/-[6- rrethoxy 5- (4- met Y| - INgj mi dazol -1-yi) - 2- N/AZ NO,
pyr| di nyl ]-i m dazo[ IA12//b| yri‘dai_n- 8< ani nbase
2-(2-chl orophenyly_- L/ Z/J)N/N

I 635t haxy- B¢ (4hatet hyl -, ﬁ-&ﬂgwd
-yl)-2-pyridinyl]- 6\1(Im§thylethenm|) imd zo[ -b%yrlﬂ%zmSamne
22(2-chl or ophenyl ) R - [ 6- net hoxy-5 - (4- metRYF" 1H Omi ddzo 1-1

-yl) - 2pyr|d|nyl] thyl)- imdazo [1,2 AS 8-am ne, 2-(I

-chloro-2,2, 2-tri f’? g’f%re(%':h& % [6(>ﬁQt hoxy- 5- ( 4- r#é%ﬁq Icgacﬁl-b?m dazol -

1-yl)-2- pyrl di nyl]-i dWlazo[ |, 2- a] pyri di n-8-am ne, Z(M\E-chl or ophenyl ) -

-[ 6- met hoxy-5 - (4-nethyl - 1H i m' daZOSlchgvjre'?)'Z pyridinyl] -3-

met hyl -i m dazo [1, 2-a] pyri di n-8-am ne (2-chlor ophenyl ) -JV-[ 6- net hoxy-5
-(3-methyl- 1H 11n?erﬂ1e&15!e§69form%1a¥(hh) VR, QX?I x3 EK‘%’F) r(X!d\flb Hﬁdj%%fﬂula

[1, 2-a] pyri di.n-8-am ne, y-4-(4-

1-yl ) pheny! (X \dh %{GPO@FUSF%MY(%W fblESF %@wpyarﬁ 13 these A%

[1,2-a] pyridi ne - met hanol met hoxy

i a1yt SO ey o bt SO ARl PR BN wine s s in

[ 1, 2- a] pyr i ahiyror8eramaynies, petdrinéd met hoxy-5- (3-nmethyl -1 H 1,2, 4-tri azol -
1-yl)-2-pyridinyl]-2-(2,2,2- trifluoroethyl)-imdazo [1, 2-a] pyri di n- 8-am ne

Compounds of Formula (I) or (IIT), 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.

10 It will be appreciated by those skilled in the art that in the processes described above
the functional groups of intermediate compounds may need to be blocked by
protecting groups. In case the functional groups of intermediate compounds were
blocked by protecting groups, they can be deprotected after a reaction step.

Pharmacology

15 It has been found that the compounds of the present invention modulate the y-
secretase activity. The compounds according to the invention and the pharmaceutically
acceptable compositions thereof are therefore useful in the treatment or prevention of
Alzheimer's disease (AD), traumatic brain injury, mild cognitive impairment (MCI),
senility, dementia, dementia with Lewy bodies, cerebral amyloid angiopathy, multi-

20  infarct dementia, Down's syndrome, dementia associated with Parkinson's disease and

dementia associated with beta-amyloid, preferably Alzheimer's disease.

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 the overall rate of processing of APP remains essentially as without the

25  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 AB42-
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 relative quantities of the products are different (e.g. the ratio of Abeta-

30 40 to Abeta-42 is changed, preferably increased).



2- ( 3- net hoxyphenyl )-//- [3-nethoxy-4-( IH1 ,2,4-triazo 1- 1-yl)phenyl]
-3-nethylimdazo [1, 2-a] pyridin-8-am ne, 2-(3-nethoxyphenyl)-3 -nethyl- V-
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[ 1, 2-a] pyri din-8-am ne, 2-butyl- - hoxy-4- (4-met hyl - 1H i m dazo 1-
1-yl)phenyl] - imdazo [1, 2-a]- pyr| din-8-amne .2 HA, 2-buty
W/-[ 3- net hoxy-4- (4-nmethyl - 1Himdazo 1- 1-yl)phenyl] - imdazo [1, 2-a]-
pyridin-8-amne , N [3-nethoxy-4-(4-nethyl- 1Himdazo 1- 1-yl)phenyl] -2-
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1-yl )phenyls]ecfe?isé-%bfﬁBftho linyl methyl)- imdazo [1, 2-a]pyridin-8-am ne,

As used herein, the term "treatment” is intended to refer to all processes,
wherein there may be a slowing, interrupting, arresting, or stopping of the progression

of a disease, but does not necessarily indicate a total elimination of all symptoms.

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

salts and the solvates thereof, for use as a medicament.

The invention also relates to a compound according to the general Formula (1),
the stereoisomeric forms thereof and the pharmaceutically acceptable acid or base
20  addition salts and the solvates thereof, for the treatment or prevention of diseases or
conditions selected from Alzheimer's disease (AD), traumatic brain injury, mild
cognitive impairment (MCI), senility, dementia, dementia with Lewy bodies, cerebral

amyloid angiopathy, multi-infarct dementia, or Down's syndrome.
In an embodiment, said disease or condition is preferably Alzheimer’s disease.

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

addition salts and the solvates thereof, for the treatment of said discases.

The invention also relates to a compound according to the general formula (1),
the stereoisomeric forms thereof and the pharmaceutically acceptable acid or base
30  addition salts and the solvates thereof, for the treatment or prevention, in particular

treatment, of y-secretase mediated diseases or conditions.

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

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



2- (4-fluoro-2-nethyl phenyl)- L/-[3-nethoxy-4-(4-nmethyl- 1Him dazo 1-
1-yl) phenyl]- imdazo [1,2-a]pyridin-8-am ne, 2-(3-methoxyphenyl)-3
- met hyl - Jwo[dro(reee8t hyl - 1H i mi dazo 1- 1-yl)phenyl] - i BCH&PE009/067321
[ 1, 2-a] pyridin-8-anine, 2-(3- n'ethoxyphé yl')-3 -nethyl -JV-[4-(2-nethyl -
1H i m dazo 1- 1-yl)phenyl] - imdazo [1, 2-a]pyridin-8-am ne,
N-[ 3- met hoxy-4-(4-nmethyl - 1Him dazo 1- 1-yl)phenyl] -2-
[2-(trifluoronethyl)phenyl] - imdazo [1, 2-a]pyridin-8-am ne,
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1- )phenyll}eaesmlmﬁfe i mdazo [1, 2-a]pyridin-3 -yl]-nmethanone,
3-
1-
I

%jh vt oy ST WL BT b areniTorng fhekeni g YR et @il entatls aid o
1-

yl
[1,1' -biphenyl]-3-yl-N- [3-nethoxy-4-(4-nmethyl- 1Him dazo 1-
yl) phléhyl ] - i 'Hicdiayentjon 2; ac]:byqs it<_dth¢48€ ahi n@pp@ndmcwﬁmg-t{) ﬂ}e(ﬁnﬁr@i hyl -
H 1,2, 4- trigdapha (h1d Phsiyhdric fofind 8fePedrhind 1Rl JiuFhlic Reiitly @Rt dpRable acid
or base addition salts and the solvates thercof, for the manufacture of a medicament for

the treatment of any one of the disease conditions mentioned hereinbefore.

In the invention, particular preference is given to compounds of Formula (1), or
15  any subgroup thercof with a ICsy value for the inhibition of the production of AB42-
peptide 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 assays used in the Examples below.

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

hereinbefore.

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

25  ofthe diseases mentioned hereinbefore.

Said methods comprise the administration, i.e. the systemic or topical
administration, preferably oral administration, of an effective amount of a compound of
Formula (1), a stereoisomeric form thereof and a pharmaceutically acceptable addition

salt or solvate thereof, to warm-blooded animals, including humans.

30 Those of skill in the treatment of such diseases could determine the effective
therapeutic 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



2-(2-met hyl phenyl )-iV-[4-(3-nmethyl- IH1,2,4-triazol- 1-yl)phenyl]-imdazo
[1,2-a]- pyridin-8-amne, JV-[3-nethoxy-4-(3-nethyl-I1H1,2, 4-triazol -
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— << N
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adrmnlstratlon As descrlbed hereln below, suitable pharmaceutical formulations are

prepared by known procedures using well known and readily available ingredients.

The compounds of the present invention,that are suitable to treat or prevent

Alzheimer’s disease or the symptoms thereof, may be administered alone or in

15  combination with one or more additional therapeutic agents. Combination therapy
includes administration of a single pharmaceutical dosage formulation which contains a
compound of Formula (I) and one or more additional therapeutic agents, as well as
administration of the compound of Formula (I) and each additional therapeutic agents
in its own separate pharmaceutical dosage formulation. For example, a compound of

20  Formula (I) and a therapeutic agent may be administered to the patient together in a
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.

25 Accordingly, the present invention further provides a pharmaceutical
composition 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
30  thereof.

For ease of administration, the subject compounds may be formulated into
various pharmaceutical forms for administration purposes. The compounds according
to the invention, in particular the compounds according to Formula (1), a
pharmaceutically acceptable acid or base addition salt thereof, a stereochemically

35  isomeric form thereof, or any subgroup or combination thereof may be formulated into



phenyl]-im dazo[l, 2-a] pyri di n-8-am ne, 2-(2-nethyl phenyl)- -[5-(3-nethyl-
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2- (4-fluoro-2-nethyl phenyl)- -[6-(3-nmethyl- IH1, 2, 4-triazol-
1-yl)-3-pyridinyl]- imdazo [1, 2-a]pyridin-8-amne, N|[6-(3-nethyl-
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15  disintegrating agents and the like in the case of powders, pills, capsules and tablets.

Because of their ease in administration, tablets and capsules represent the most
advantageous oral dosage unit forms in which case solid pharmaceutical carriers are
obviously employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example, to aid

20  solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and
glucose solution. Injectable solutions, for example, may be prepared in which the
carrier comprises saline solution, glucose solution or a mixture of saline and glucose
solution. Injectable solutions containing compounds of Formula (I) may be formulated

25  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 appropriate liquid carriers, suspending agents and the like
may be employed. Also included are solid form preparations that are intended to be

30  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 minor proportions, which additives do not introduce a
significant deleterious effect on the skin. Said additives may facilitate the

35  administration to the skin and/or may be helpful for preparing the desired compositions.

These compositions may be administered in various ways, ¢.g., as a transdermal patch,



Him dazol -1-yl)-2-pyridinyl]-2-(2,2,2-trifluoroethyl)-imdazo[l, 2-a]pyridi
n- 8-am ne, including any stereochemcally isoneric formthereof, and the
phar macewocaldoro@scept abl e addi ti on silts and the sol vaCceEreévenests | n an
enbodi nent the conpound of Fornula (1) t5 L/- [ 6- met hoxy-5-(3-net hyl | H
|,2,4-triazol-1-yl)-2-pyridinyl]-2-(2,2,2-trifluoroethyl)-imdazo[l, 2-a] pyr
I din-8- amne, including any stereochemcally isoneric forn1thereof, and

t he pharnaceutically acceptable addition salts and the sol vates thereof.
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steps as degghg é@e@hch%ﬁuaﬂltafnmgTahpbédaeﬁmgedlqlﬁaaﬂutwowcﬁp@f@dadﬁm Quistlafetli ng
mat eri al s avai.l abl e .or prepared by standard

t he
means obvi %é’r‘?q}w{j ﬁ?fe%“g?é ﬁhg%?gf{t#cgtff?@ é‘r?{sso‘}ﬁ%]@né’@%@ﬁﬁwntg the present
i nvention cgnribeccatis:d cprepdixathplsiofgudt aniddusdgsipnhb etei teblpis ¢mebde commonl 'y

used Dby, hos%&lgeﬁl%'r chﬁgd l[a%lett%j %Eﬁleﬁo i}llﬁr g@\Q%& &%Qﬁe@% %&}a@f]s:,xsﬁglr? s46H sr al

preparation of some typlca |nen procedure
1 1n generdnwcwbhﬁ@hﬁﬂgs@fﬂﬁbwwmﬂéﬁﬂ¢ﬂw1@@nmbbwgﬁﬁw§ﬁ@ﬂmaﬁﬁ%%mﬁﬁﬁt bel ow in
Schene 1 wherein halo is defined as Br, C or |, and wherein all other

vari abl es are de¥ipsfethe é‘gﬂ}ﬁgp@&@@g@dlqggo the invention are potent orally administrable

compounds, pharmaceutical compositions comprising said compounds for

administration orally are especially advantageous.

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

20  compounds according to the invention in pharmaceutical compositions.

Depending on the mode of administration, the pharmaceutical composition will
preferably comprise from 0.05 to 99 % by weight, more preferably from 0.1 to 70 % by
weight, even more preferably from 0.1 to 50 % by weight of the compound of formula
(D), and, from 1 to 99.95 % by weight, more preferably from 30 to 99.9 % by weight,

25  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.

Examples

Hereinafter, the term “DCM” means dichloromethane; “MeOH” means methanol;

30  “LCMS” means Liquid Chromatography/Mass spectrometry; “HPLC” means high-
performance liquid chromatography; “r.t.” means room temperature; “AcOH” means
acetic acid; “m.p.” means melting point; “RP” means reversed phase; “q.s.” means
quantum sufficit”; “BDS” means base deactivated silica; “min” means minute(s); “h”

means hour(s); “I.D.” means internal diameter; “EtOAc” means ethyl acetate; “Ac,0”



Scheme | Conpounds of formula (1) can be prepared via a coupling reaction
between an internediate of formula (11) and forrmula (111). This reaction
may be pewbanroadoiosn t he presence of a ;gl t abl e base suckrCagP2609n6B2RNMDI €,
CS2CA3 or sodiumtt-butoxide. The reattion can be perforned in a
reaction-inert solvent such as, for exanple, toluene,

L, L/ -di met hyl formam de (DWMF), tert-butanol or dioxane. The reaction
typically is perforned in the presence of a catal yst system conprising a

fu@ t?gyg Carhlae_iméabetm}hy@ﬁdd??ﬁgm?imd_ !;’[r)eltD Ztﬂh%lb,e“ﬁélﬂdﬁ(@&ﬁéanlb_[gﬂhd )
ris(di benzylideneac n i.pal. i a ~and,a ligand such as
(6 o gi mot TSR oI R By e bR ik S rreRaneREe)

[, r-bi naphtaal receaih agucdus:diBUG mpatisphehyl qivos RO m¢aBE BidRhol; taq” means

di cycl oh O R -\ Y - I fos Lo L2 b - - phosphi n
O o) el DARCL aysRichi; e bidaclurABRRIN el Phosphi ne
at nosphér e, cyslphxagmanaipalladyen abo named tgosrbi drerherel-arRagipellatiumat e and
yield may bg,QRI&nERdEDahCT ONBYEhARRIIShEd TP iniGins BMophepTPeMBdS of

formula (1), where Y1 = N, no catg]yst may be required, and couplings can
al so be per HroF Bt A B LI R TS acant é{rN-é%a?f%ﬂécqs@mﬁo PG

met hanesul feimG ]‘aﬁiedlyila-@fﬂroﬁhﬁmhg,|‘ﬁﬂfs’?hm}tet&ﬂ?ﬁto?ﬁaﬁ-“@’l\@?(@h @leans - o
Experi nment al. pr,ocedur e, 2..Conpounds o r mul , _Wher ej represents
end wher oi BRSNSV RRUPC R R, AR b R Sttt B R S can
al so belOpr efpamedidei DB EAdhleas aiibgmop@etbyiaonnag f KiOiBe? meahsgtogastiux tevtk t h an
anmoni a so =30 e of 3 M « t (OAc)) to yield
conmpounds ;ﬁlﬁ%gﬁuﬁgé?\f[e-x Eang)éﬁ&qunlgq&e%o%gug%@;ﬁ%g Eji)e%rlrsl(ﬁg'ta(l) or formul a
(1-x) wher eihforRacrpejso :SPRYHrogrs tripheny dosniinen SHBJEr i means £ed t owar ds
Pl ogenat o R oS e o
g means%?cyc%%’exyl&"ﬁ, -trqﬁl-dletﬁ;‘et%y{)ﬂ,lt'-blp%enyl]- -ﬁﬂ;hosphine; '

15  “DIBAH” means diisobutylaluminum hydride; “KOAc” means potassium acetate; and
“Pdy(dba);” means tris[u-[(1,2-1:4,5-n)-(1E,4E)-1,5-diphenyl-1,4-pentadien-3-
one]]dipalladium.

A. Preparation of the intermediates

Example Al
a) Preparation of intermediate 1

CH;0

CHs\l/\
N NO,
N~/

20 A mixture of 1-chloro-2-methoxy-4-nitrobenzene (50 g, 0.26 mol), 4-methyl-1H-
imidazole (43.77 g, 0.53 mol) and K,CO; (36.84 g, 0.26 mol) in DMSO (500 ml) was
reacted in an autoclave under a N, atmosphere for 6 h at 150 °C. This reaction was
performed 3 times with 50 g of 1-chloro-2-methoxy-4-nitrobenzene. Subsequently, the
three r.m. were worked up together. The mixture was poured into 6 1 of ice-water. The

25  solid was filtered off and washed with H,O. The solid was dissolved in DCM and this
solution was washed with H,O. The separated organic layer was dried (MgSO,),
filtered and the solvent was evaporated in vacuo. The residue was purified over
silicagel on a glass filter (eluent: DCM/MeOH from 100/0 to 97/3). The product
fractions were collected and the solvent was evaporated. The residue was suspended in

30  DIPE, filtered off and dried in the oven. Yield: 48.54 g of intermediate 1 (26.0 %).



obt ai ned compounds (1) or (1-x) wherein R4 represents halo can be further
derivatized to other R4 groups. Both R3 and R4 groups containing suitable
functi onavogrnoupsoosuch as, for exanpl e, hal o, (protectedcTareese73al cohol s
or ketones, can be used to incorporat e*® urther substitution patterns in
conpounds of formula (1) or formula (1-x). Experinental procedure 3 An
internmediate of fornmula (Il1) can be prepared by reduction of an
internediate of forrmula (V) as is shown in Schene 3, wherein all variables
are as defi ng@rRtnion.of Themi@dise i ol @fcrMliate@ (11) can be conducted by a
conventional nethod such as;0f or exanple, a reductive hydrogenation or
reduction with a met%‘swj/,\a ptal sal t aadheam ACdbds or exanpl e a netal

Y

N

such as iron or a netal | sak as, SnGkrmadigk 28T dalsUg) as an i norgani c
acid (hydrochloric aci dN<ul f W= aci d or the like) or an organic acid

ﬁ ?freg i ;rgﬁ:o ﬂ%égﬁlteﬁllarécllc)arllrsg)s% ,56Q5rmﬁfor9§1»ans\gﬁisbrdéa?ﬂwwem tmsm quégg%%)ga@g a
procedure 4dgfd d oiberalutipheR @19 "Rulting SYSRanpipn gk S%WE‘iatb%) WWsF e by a
copper ﬁat adayﬁ@@héxecapxtdegmfb)@fve@rrght %Eérﬁ@@lk@}o@ Ha;(l f‘e@) tm:: ata]yét )Nawﬁltlareand
optionally s ituted imda triazole. o or VI | according to
Schene 4. I?ﬁg@ﬁ e laﬁg % esvaa%rfa{egege@énggpte&neldlaaggaZfr% er vari abl es
ar e def iSnednasmadiatei Zanedh hisobab ove solThen oﬁdet/E@Hrm@sﬁheeqoer@dehmder a
protecting f H]h@tgﬁl (I3

el evat ed te%‘té\é@ggﬁrﬂes O%E%Eh 2‘%&0 ?Ifa 1%&‘18{?@ %]gs%lg]%g%%% an o“fﬁétpg{srg%rg%l may
enhance t hecthest(@-sgfto yig tﬁléééfﬂieéri)mdmé %lélécffﬂ(ﬁrpftlﬂﬂrwma}e%“}p "Hormed in an
or gani ¢ sol vent 1su&h as, for exanple, dinethylsulfoxide (DMSO or DW. The

reaction med in the presence of a base such as, for exanple
K2COB8, CS2CE3 PedpatatiogioyHtamicdeitd &t N). The reaction may be perforned in the

presence of a ligand such as N, m
Br

A solution of bromine (10.49 g, 65.67 mmol) in AcOH (15 ml) was added to a solution
10 of 1-(4-fluorophenyl)- 2-propanone (4.54 g, 29.85 mmol) in AcOH (10 ml) and a 48 %
HBr solution (5 ml). The r.m. was stirred for 6 h at r.t. Subsequently, acetone (50 ml)

was added and the mixture was stirred overnight at r.t.. The mixture was concentrated
in vacuo and extracted with DCM. The organic layer was dried (MgSO4) and
concentrated in vacuo overnight. The residue was purified by column chromatography

15 (eluent: EtOAc/heptane 5/95). The product fractions were collected and the solvent was
evaporated in vacuo. Yield: 5.00 g of intermediate 3 (72.5 %).

b) Preparation of intermediate 4
Br

®=N F

NN/

A mixture of 3-bromo-2-pyridinamine (3.12 g, 18.03 mmol) and intermediate 3 (5.00 g,
21.64 mmol) in 100 ml EtOH was stirred and heated overnight at 75 °C. The solvents
were evaporated in vacuo and the residue was partitioned between DCM and a 0.5 N

20  NaOH solution. The separated organic layer was dried (MgSQy), filtered and the

solvent was evaporated in vacuo, to yield 7 g of the crude product. A part of the crude

product (3.5 g) was purified by reversed-phase (RP) preparative HPLC [RP Shandon

Hyperprep® C18 BDS (8 um, 250g, 1.D. 5 cm); mobile phase: a gradient of (0.25 %

NH4HCOj; solution in H;O)/MeOH/CH;CN]. The desired fractions were collected and
25  worked-up. Yield: 1.70 g of intermediate 4 (30.9 %).

Example A3



di et hyl et hyl enedi am ne or 1, 10-phenant hroline. Typical copper catalysts
that can be used in this reaction in catalytic or stoichionetric anounts,
are coppewoalwwo®ach as, for exanple, copper(l)oxide, eoppPeoopsBdi de or
copper (1) brom de. The am no-group in Tﬁ?érnediate (VI) can be protected
before reaction (and deprotected after reaction) via the use of a suitable
am no -protecting group in accordance with standard practice, for exanple,
see T.W Geene and P. G M Wits in "Protective Goups in Organic

Chem stry", a PhapaMitiogwf anendng 51999. Schene 4 Internedi ates according to
formula (VI) or (VII) are conmmerciall vai | abl e or can be prepared by
those skilled in the art. Experi t cedure 5 Alternatively, an
internediate of forrmula (I1) can al prepared by conversion of the

hal o- substitutent in an internedi at formul a (VIII) wherein halo is

defined as r re| er v r|abI as
rent 1 oned: niuRsbyey PREECERSL e 35 B & B b BRmer 1,
whi ch can swhdegledtlpyridecddmy 0.1 &dimel) m @Hg@hﬁ(&mlg rlda pm. ams(stld’ledlgt 1t

Scheme 5. - g Gy % ﬁQé&ﬁﬁ%a? c&%%%ﬁ&ht@&% ﬁz!cm Cﬂ&ﬂ{%%ﬁd@e i ate of

formula (V) _can prepared via a nucleo aromatic su tltutlon of an

i nt er nedi atfashiciyonygtegraply oist pibazdel ﬁlwbé?cm@ﬂ(h%hﬁén@oﬁfo ©r99%bel e of
fornul a 5( VIThe 568®t $iaBlordsQyers BEIMR R anthBS QINend 8a® claposiRéd M8 caAs Yieldd , or

Br and wher all ot he bl es are defined as nentioned hereabove. The
reaction naigﬁg tFHPﬂ%ﬁ“%%é%fgéﬁprotectlng at nosphere such as, for

exanpl e, ) h%re Stlrrlqg el evated tenperatures (for exanple between
ediaté 6
70-170 OC) N
Br: [ \
[ ) ¥
/

A mixture of intermediate 5 (0.577 g, 1.79 mmol), (4-fluorophenyl)boronic acid
(275 mg, 1.97 mmol), DAPCy catalyst (52.28 mg, 0.089 mmol) and KsPO4 (1.14 g,
5.36 mmol) in EtOH (10 ml) was stirred at r.t. for 2 h. The solids were filtered off and
10 the filtrate was evaporated in vacuo. The residue was taken up in DCM, washed with a
sat. aq. NaHCOj solution, dried (MgS0y,), filtered and the solvent was evaporated in
vacuo to yield a residue that was purified by flash chromatography over silicagel
(eluent: DCM/MeOH (NH3;) from 100/0 to 98/2). The product fractions were combined
and the solvent was evaporated in vacuo. Yield: 0.101 g of intermediate 6 (19.4 %).

15 Example A4

a) Preparation of intermediate 7
Br

A N=N

X N\}_CO
3-Bromo-2-pyridinamine (0.504 g, 2.9 mmol) and K,COs (0.392 g, 2.84 mmol) were
added to a solution of 2-bromo-1-(tetrahydro-2 H-pyran-4-yl)ethanone (0.784 g, 3.8

mmol) in EtOH (10 ml). The r.m. was stirred at 75 °C for 4 h. and was then cooled to
r.t. Subsequently, DCM was added and the solution was washed with a sat. aq.

20  NaHCOs solution. The organic layer was dried (MgSQy), filtered and the solvent was
evaporated in vacuo. The residue was purified by flash chromatography over silicagel
(eluent: mixtures of hexane:EtOAc (ratios: 15:1; 10:1; 5:1; 1:1)). The desired fractions
were collected and worked up. Yield 0.096 g of intermediate 7 (12.0 %).



pressure may enhance the rate of the reaction. The reaction typically may
be performed in an organic solvent such as, for exanple, DVSO DM or

- met hyl pywoabiodi7o@ae (NVP) in the presggce of a base suebhTaP000673Kanpl e,
K2CO3, CS2COB, or Et3N. Schenme 6 Internediates of formula (1 X) and fornul a
(M) are commercially available or can be prepared by those skilled in the
art. Experinental procedure 7 An internediate of fornmula (VIIl) wherein at

| east one of Al or A3 represents N, hereby named an internediate of formula
(M11-a), cetniifcB5 epared via a nucl eophilic aromatic substitution of an

i nt er medi ate f for mul V\/ne ein at |east one of Al or A3 represents N,
with an opti% .dazole or triazole of fornula (VII)
according to Schenme 7, wherein "o 2 is defined as F,Cl or Br, wherein

halo is defined as Br or I, and n :— ot her substituents are defined
as nentioned before. Thereactio he ‘ formed under simlar conditions
as described for Experinental proCediyre 6. Experinental procedure 8 An

internediate of forrmula (I1 I) can be Pkepared via a condensation reaction

bet ween an A RiefiRef Rbfor- 2 |aﬁm(e>ill)§1%”7@ Aol '&h@&fﬁgfn@lle kangf ormul a

(XVIl) as is illustra edln ene in ha.l restrl to, Br and
C, and whetepsogs (1 L34 ket Sar b}ne%t%ﬂ debivied Hag f?re%lct. on

may be per fduyﬁerhd sohant ®actiaporatdden asel adinhe fykiie asis pﬁﬁﬁecebfﬁﬂwdhe, et hanol

convent dnt 1yeBeaapl i IEMFEORT b it e B S8 P Tbe miBiel veen 80 oC
and t he reffraptiohewperailocted edd thhsokveMaS(mapnmtedr&e Reidat Wampmraiﬁ@i and yield
may be enhag oeh 0.0t BPRENSD SRS B OsAE818 BIYY (s(iYdsh 4 ilD. ks aghene 8
mobile phase: a gradient of (0.25 % NH4HCOs; solution in H,O)/MeOH]. The product
fractions were collected and worked up. Yield: 0.850 g of intermediate 8 (51.2 %).

10  Example A6
a) Preparation of intermediate 9 and intermediate 10

CH;Q CH; CH3Q
NAN NO N=
)% / 2 I§ /N N02
cuy” N N
intermediate 9 intermediate 10

A mixture of 1-fluoro-2-methoxy-4-nitrobenzene (821.414 mg, 4.8 mmol), 5-methyl-
1H-1,2,4-triazole (800 mg, 9.63 mmol), K,CO; (4.8 mmol) and DMSO (8 ml) was
stirred at 120 °C for 1 h. After cooling to r.t., the r.m. was poured into ice H,O. The
solid was filtered off, washed with H,O and dried in vacuo at 50 °C. Yield: 0.554 g of

15 intermediate 9 (49 %). The aq. layer was sat. with NaCl, extracted with DCM and the
organic layer was dried (MgSOQy,), filtered and the solvent was evaporated in vacuo. The
residue was purified by column chromatography over silicagel (eluent: DCM). The
desired fraction was collected and the solvent was evaporated in vacuo. Yield: 0.147 g
of intermediate 10 (13 %).

b) Preparation of intermediate 11

CH;Q
INESN
/g N NH,
cHy” N
20  MeOH (50 ml) was added to Pd/C 10 % (150 mg) under a N, atmosphere.
Subsequently, a 0.4 % thiophene solution in DIPE (1 ml) and intermediate 9 (550 mg,
2.35 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. The filtrate



Experimental procedure 9 An internediate of forrmula (XII) can be fornyl ated
to yield internediate (1V) according to Schene 9, wherein all substituents
are defi ne0 2ap/018008i oned her eabove. A fornyl ati on react iPom/EPa009&73pEr f Or med
in the presence of an acid anhydride stieh as, for exanple, acetic anhydride
(Ac O. Typically, the reaction my be perforned in the presence of a

sol vent such as, for exanple, formc acid (HCOOH). Schene 9- - Experinental
procedure 10 An internediate of formula (XII) can be prepared via a

coupling rergd év@(Eoﬂa&hma heaisidié RasBdpedded of DIPE Mitteded of bhd da&indcuo.

i ntermedi at [11)..under si.m| ar conditions as described for
experi ment ? B{ g%‘ﬂuB?‘P(t gdé%tﬁgﬁe(q@A’h represents H or

trifluorone )t GQAB nyl (CFsC(O)) and all other substituents are defined as
bef ore. Scheme 10 Experi ment aI procedure 11 An internediate of formula
(XI11) can lePpypersgioadf ediatt ibn of an internediate of formula (XIV)
according to Scherre 11. This red¢tion can be perfornmed using a conventi onal
nmet hod such as, for exanple, a tivs drogenation or reduction with a
netal or a rretal salt and an a |dN[f pFe a netal such as iron, or a
nmetal salt such as SnCl2 and achd stch &sZan inorganic acid (hydrochloric

acid, sulfuKingix@ed &f ﬁbrdnﬁtﬁ21pyﬁﬁﬁlaﬁﬁnea('30%r 989 enArifd A-pl@id-¢-(ci d or the
kel o gufek el hrw, feL o or Covel 08 ) N L0a Q0B A0rdhe
trifl uor onethylderrbonyds oCked @ O) ) Tbenﬁbrmhdl pratipétateswdystilick edeoft,svahed déhi ned as
before. R —Et|6k? ESOCIEB a% 9)16511’1 vdcuo, wafﬁQF %@acglg% Y)Tlgg%olnle)spo%%t}l nﬁltr%f‘e was

concentrated to a volume of 100 ml. EtOH (20 ml) and DIPE (100 ml) were added to

the concentrate resulting in precipitation of the product. The solids were filtered off,

10 washed with a mixture of DIPE (50 ml) and EtOH (10 ml), and dried in vacuo, yielding
fraction 2. Fractions 1 and 2 were combined and stirred for 30 min in a sat. aq.
NaHCOj solution (500 ml). This mixture was extracted with DCM (500 ml). The

separated organic layer was dried (Na,SOy), filtered and the solvent was evaporated in

vacuo. The residue was recrystallized from EtOAc. The solid was filtered off and dried
15  invacuo. Yield: 46.5 g of intermediate 12 (55.3 %).

Example A8
a) Preparation of intermediate 13

CH;0
N/\ 2:>

A mixture of 1-ﬂuoro-2-rnethoxy-4-n1trobenzene (7 g, 40 mmol), 1H-1, 2,4-triazole
(4.28 g, 60 mmol), K,CO; (8.31g, 60 mmol) and DMF (50 ml) was stirred for 1 h at
75 °C. The solvent was evaporated and the residue was taken up in EtOAc/H,O. The

20 aq. layer was extracted 3 times with EtOAc. The combined organic layers were dried
(MgSO0,), filtered and the solvent was evaporated in vacuo. Yield: 4.4 g of

intermediate 13. The crude product was used as such in the next reaction step.

b) Preparation of intermediate 14
CILO

O

MeOH (50 ml) was added to Pd/C 10 % (300 mg) under a N, atmosphere. A 0.4 %
thiophene solution in DIPE (2 ml) and intermediate 13 (3.13 g, 11.4 mmol) was added.
25  The r.m. was stirred at 25 °C under a H, atmosphere until 3 eq of H, was absorbed. The




Experimental procedure 12 An internediate of fornmula (XIV), can be prepared
via al kyl ati on of internediate (XVI) with an internediate of formula (XV),
wher ei n sibaoion7d@Bi ned as C  or 9 t he presence of PaTmPa@WIi0eTs2i nert
sol vent such as, for exanple, DI\/F and %-suitabl e base such as, for

exanpl e, CS2CA3 or K2CO3. In Schenme 12, R represents H or

trifluoronethyl carbonyl (CFsC(O) and aII ot her substituents are defined as
before. (XVl) (XIV) Schenme 12 Internediates of fornmula (M), (M1), (I1X),

(X)), (X)), da¥¥yst waX¥ilterearidf 6y diskdndcid JarfrRd G iRl hd dvapyaicdabhe or can

b d by th |l th t.. W d d,
one or - mor 0t R PP RaH S eV ch ARG Iy b per f or modl

Conpounds oDCFIMwIIE(NH:) from (00/0 Jo, 982y Thel Beired frattier eaf colkdidi tahdthesal t s,
sol vates, and st Wa?&%%‘c?@te%az% Ja?faﬂ%élﬁ fan r&lﬁﬁ?&g&fatecf’d‘@geg ggnverted into

further conpounds acc I hvention usin rocedures known in the

art. It sw Iﬁesﬁcgprllgg@rem ated by those skilled in the art that in the

processes - abaqve the functional groups of internediate conpounds
may need t o & BT agctd ng groups. In case the functional groups

of i nternmedi ate corrpounds wer el o%ked protecting groups, they can be
deprotected after a reaction s ology It has been found that the
conpounds of the present |nven§g dul at®ectthe g- secretase activity. The
conmpounds according to the inv ioncapd t he pharnmaceutically acceptable

conposi ti o ther e the sefu t he t eat evention of
AR SRR L A B SR AT NER U R K i T Rt
(M), senlpmpemop_d@ﬁagtt]ﬁa 8 rdmnb_mhda’.swmtm -hewwol beds Bsmfedee rethrxatkempentuoe d

angi opat hy. Il i NrRE i SETRRL Lara R e DBER LI 1S RO SRS Bed

w t h Par ki nson
dried (MgSO0,), filtered and the solvent was evaporated in vacuo. The residue was
10 purified by column chromatography over silicagel (eluent: DCM/MeOH(NH3) from
100/0 to 98/2. The purest fractions were concentrated under reduced pressure and the

residue was crystallized from DIPE. Yield: 19 g of intermediate 15 (41.6 %).

Example A10
a) Preparation of intermediate 16

HiC N=
Y\N \ }—Br

A mixture of 4-bromo-2-chloropyrimidine (5 g, 25.8 mmol), 4-methyl-1H-imidazole

15 (4.25 g, 51.7 mmol) and K,CO; (10.72 g, 77.5 mmol) in NMP (100 ml) was heated at
85 °C overnight. The mixture was separated between DCM and H,O. The organic layer
was dried (MgS0,), filtered and the solvent was evaporated. H,O was added to the
residue and the resulting precipitate was collected by filtration and dried in vacuo.
Yield: 4.7 g of intermediate 16 (76 %).

b) Preparation of intermediate 17

-
N%/N \N / B

20 A mixture of 2-methyl-2-propanol, sodium salt (1.688 g, 17.6 mmol), BINAP (195 mg,
0.314 mmol), Pd,(dba); (287 mg, 0.314 mmol), intermediate 16 (3 g, 12.5 mmol) and

benzophenone imine (2.27 g, 12.5 mmol) in toluene (40 ml; previously deoxygenated)

was stirred and heated at 120°C for 4 h. The mixture was separated between DCM and



denentia associated with beta-anyloid, preferably Al zheiner's di sease. As
used herein, the term"nodul ati on of g-secretase activity" refers to an

ef fect orwOhlelop7o®essi ng of APP by the ?-secret ase- conplPex/EPRv0foer3abl y it
refers to an effect in which the overaPf-rate of processi ng of APP remains
essentially as without the application of said conpounds, but in which the
relative quantities of the processed products are changed, nore preferably
in such a way that the amobunt of the AB42- peptide produced is reduced. For
exanpl e a dﬂﬁ(ﬁ.@l%'ﬁrgﬁ@@?l@as&ﬂ@@h@ﬁrﬁ@cﬂ deied prigdogr dittied nd MebaedBway ot her
Abet a pepti de (zlp Lc(,}i.es 0 gheg(?t e% a 'ng acti d S@ggqeﬁe i nstead of Abeta-42)
or the rel atf¥ a% dhigHced 1 SOE]F’E% GaRIETRf ‘erent (e.g. the ratio of
Abeta- 40 tog @Pe L -tl% 0i nt&%ﬁ%?éjl preferably increased).- - It has been
previ ously - S§L ase conplex is also involved in the
processi ng of the Notch-protei n.mch% a %i gnal ing protein which plays a
crucial role in devel opnental pr sey (/. 6[ ‘reviewed in Schweisguth F
(2004) Curr. Biol. 14, R129). Wth respect to the use of g-secretase

modul at or s A X aerdplsolytionddémd, pammoduay ddded éva pladerpeisinigemedisteildt er f er e

Wi t_h the NO(@%g,WPﬁﬁ%ﬁj ﬂﬂgrffﬂﬁti()\/ﬁﬂ))/TRé r.ﬁlh@‘z_agstir%&ica[t%tt.af‘éﬁz ﬁ?Tﬁé’éotle_/enit Qa@rder to
avoi d putative undesired side-effects. Wil

e g-secretase jnhihitaors show
si de ef Pect &2BYAIAG" ¥R LamECSIdRR MaP psPaFRtest DatyeenD %@é@@zd&dﬁ,%&eﬁ
sec(rj etase ikl h@h%rNH@H sblavien EdlﬂleH ad.\dfalm @ganobh@se:cv@@tsbpfee%tyckbd&ﬁﬂeasi ng4t2 he
roaucti on a r at an neur ot oxi c ns O |.€e .
st o e g e RO AR ARG IRl Bl At DBl by paiied™
Not ch- pr oceissilasy cabininvétrgmetogtapby gversdlimagt ldseento MG firsefi8/Reoei n, the
term"treat @ﬂt Thé rddﬂ%t%ﬁgnst RefefhbREctiParfM the Q&g&ﬁ%geﬁseiv%ﬂemﬁreg nyddigr e may

be a slow ng, ITnterrupting, arresting, or _stopping progression of a

di seasel0 buY ehb&3orpef intermediate 1§ (1 ¥ @&t & StePblot al el i mi nation of all

synptonms. The inv qti on relates to a conmpound according to the general
Formul a (I)Jlf—lﬁég—l?x cAll

a) Preparation of intermediate 19

CH, —
/
N~/ N

Cul (8.25 g, 43 mmol) was added under a N, flow to a solution of 5-bromo-pyridin-2-

ylamine (5 g, 28.9 mmol), 4-methyl-1H-imidazole (5.9 g, 72 mmol), and Cs,CO3

(9.4 g, 28.9 mmol) in DMSO (100 ml). The r.m. was heated at 130 °C for 2 days, then
15  cooled, and CH3CN was added. A blue precipitate was filtered off. The filtrate was

concentrated, and the residue was separated between DCM and H,O. The organic phase

was dried (MgS0,), filtered and the solvent was evaporated. The residue was purified
by flash column chromatography over silicagel (eluent: DCM/MeOH 98/2 to 95/5).
The product fractions were collected and the solvent was evaporated. Yield: 0.628 g of
20  intermediate 19. The aq. layer was concentrated to precipitate more product, which
was filtered off and dried in vacuo. Yield: 0.16 g of intermediate 19 (total yield 15 %).

Example A12
a) Preparation of intermediate 20

Br CH,
Z =N O_(

8-Bromo-2-chloromethyl-imidazo[ 1,2-a]pyridine hydrochloric acid salt (0.3 g, 1.06

mmol), and 2-propanol (0.122 ml g, 1.59 mmol) were dissolved in DMF (3 ml) and
25  sodium hydride (60 % dispersion in mineral oil, 0.106 g, 2.3 mmol) was added. The

r.m. was stirred at r.t. overnight. The mixture was separated between EtOAc and H,O.



stereoi soneric fornms thereof and the pharnaceutically acceptable acid or
base addition salts and the solvates thereof, for use as a nedi canent. The
i nvent i orwal2sw/a7edoat es to a conpound agéordi ng to the geaemzkobostsal a (1),
the stereoisoneric fornms thereof and the pharmaceutically acceptable acid
or base addition salts and the solvates thereof, for the treatnent or
prevention of diseases or conditions selected fromAl zheiner's di sease
(AD), traumatic brain injury, mld cognitive inpairnent (M), senility,
dementi a, defEsthhidc WybhwhedwedOIESS,), lefebial th@%lb@itdva%%@hplﬁ@t%ﬂﬁhe

lti-inf t. d t d di
or | cond t GRS Fropufiad by RS ReRY AT B Biely SHSTRAGUTEREH: ai 50 rei at oo
to a conpoumcaagEd) Al frgmtSd/Q tvel YEheTd purost fuacorn(sl were checeatretcé andamer i ¢

forns ther er%u&g%ré P@r p? er eoﬁué ?Fﬂlt‘lt }ﬁ“e‘i"?ﬁg%ﬁ%"‘ ?)am d or base addi ti_l_(r)]g

salts and the sol'v reat of said diseases.
inventiagn ag ;@ilgAq?es to a compound according to the general formula (1),
the stereoisomeric for m; t her eof and the pharmaceutically acceptable acid
or base addi t vates thereof, for the treatnent or

prevention, in part| cuI ar treafhent, of cret ase nedi at ed di seases or
te f@emse of a conpound accordi ng

conditions. The invention al
to the general Fornula (1), tlQe isonmetic forns thereof and the
pharmaceutically acceptable ac or base addition salts and the sol vates
t her eof fOSBRdSIﬁOMﬂﬂrantﬂiybimfdaZD[mﬁeﬁ]pﬁﬂrﬁm hydrecthitéc adid eait (Oordt @l0s rel at es
Loorhe use Bhoh, SHRAALATER 19 LALIS, SRNELR0 TRLIYLA S lyndif

the acte acid or

st er eoi soneri ¢ forms f’TB.CGU
base addi t ildMFEs@I3mDare s%@ect@mafe@ermghteﬁhe mﬁxjuret\h@ mﬁaﬁeéb@we@nof a

medi cament jfyad Fg%lﬁ‘%%to'ré’a[hl@lfa & v'éa%cdn%ﬁii‘ﬁffgs@%'f‘{ﬂelée)ﬂ and ke dJNEPRL9N al so

relates to the use a caonpound” accordi.n eneral Formula (1), the
st er eoi LomePREOREATR Veder EB@ resiiye e PEREFGRY Hath @é}rm? chiepsinesihe oxel d
silicagel (eluent: hexane/EtOAc from 100/1 to 83/17). The purest fractions were

concentrated under reduced pressure. Yield: 0.111 g of intermediate 21 (69 %).

Example A14
a) Preparation of intermediate 22

Br < >
N

NN

Qe

8-Bromo-2-chloromethyl-imidazo[1,2-a]pyridine hydrochloric acid salt (0. 4 g, 1.42

15 mmol), piperidine (0.14 ml, 1.56 mmol), and diisopropylethylamine (0.367 ml,
2.13 mmol) in DMA (5 ml) were stirred at 50 °C overnight. The mixture was separated
between EtOAc and a sat. aq. NaHCOj; solution. The organic layer was dried (MgSQy),
filtered and the solvent was evaporated in vacuo. The residue was purified by flash
column chromatography over silicagel (eluent: DCM/MeOH from 95/5 to 91/9). The
20  purest fractions were concentrated under reduced pressure. Yield: 0.136 g of
intermediate 22 (33 %).

Example A15
a) Preparation of intermediate 23

Br N
ase

Phosphoroxychloride (0.59 ml, 6.34 mmol) was added to DMF (7 ml) at 0 °C and the

mixture was stirred for 0.5 h at this temperature. 8-Bromo-imidazo[1,2-a]pyridine (0.5

25  g,2.53 mmol) was added at 0 °C, and the r.m. was stirred at r.t. overnight. The r.m. was



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

condi t i orsOrzerwa7o0v8d her ei nbefore. The_jnventi on al so r eCatEPs0o613Re use of
a conpound according to the general Fb?%ﬂla (I'), the stereoisoneric forns

t hereof and the pharmaceutically acceptable acid or base addition salts and
the solvates thereof, for the manufacture of a nedi canent for the treatnent
of any one of the disease conditions nentioned hereinbefore. In the

invention, makdd et & iceicedled @%qeaz'cag gbN€Ebn bl SaRedREsh DCMEOTHRWr@anid ) , Of

any subgro t her eof .w I.C50 val,ue for the inhibitjon of e production
o apns oalydrigrsgirien LS o, G RANR: sshiek Mp bR R Paftio, GBS Rifior ¢
pr ef er abl y Wwastsiturht@d wath DIME. 8he solibwes @riketted abd yirldesd. Yiekin 020 g as

det erm ned ; i I say, such as the assays used in the Exanples
bel ow. The @%ﬁ%g@%géagﬁﬁﬁﬁ"present invention can be admnistered to

mammel s,  pr efyerall Mol WraRsSniiatd e treatnment or prevention of any one of
t he di seases nmeniloned herelnbefore. |nowiew of the utility of the conmpound

of Formula (1), there is provided,a od of treating warm bl ooded

ani mal s, including humans, sufferi T a nethod of preventing

war m bl ooded ani mal s, including,.h : uffer fromany one of the

di seases nenti oned herei nbefore. id nmethods conprise the adm nistration,

i.e. th tem. i dm ni st [ f b I

L ot % SR SR O R s R I g,

st er eoi sonewiacsuf@mrioh € maghesand (@ phal.fmoecl) aodbthyl megeptuaithbradd2ti on sal t
e ) , . ¢

oki 11 1n ¢ rOE Sl 1 M Sl MAIRAIANCTANS) o REA 00 AR THEPS0 o

t her apeut i cmgxdireywasmoutad af ieBux farel Ornait, thensaglodo tp r&sEhetresh e mixtaetveas. An

effective added to a solution of intermediate 23 (0.234 g, 1.04 mmol) in THF (0.9 ml), and the
10 r.m. was stirred at r.t. overnight. The r.m. was poured in a sat. aq. NH4Cl solution and
extracted with DCM. The organic layer was dried (MgSQOy), filtered and the solvent
was evaporated in vacuo. The residue was purified by flash column chromatography
over silicagel (eluent: EtOAc/MeOH from 83/17 to 50/50). The purest fractions were
concentrated under reduced pressure. Yield: 0.07 g of intermediate 24 (21 %).

Q

¢) Preparation of intermediate 25

TN\ v
15 A solution of Na,Cr,07 in aq. H,SO4 (Jones reagent) (0.092 ml, 0.44 mmol) was added
to a solution of intermediate 24 (0.07 g, 0.22 mmol) in acetone (3 ml), and the r.m. was
stirred at r.t. for 15 min. Et,O (1.5 ml) and 2-propanol (0.046 ml) were added, and the
green solid was filtered off. The filtrate was separated between EtOAc and a sat. aq.
NaHCOs solution. The organic layer was dried (MgSOQy), filtered and the solvent was
20 evaporated. Yield: 0.07 g of intermediate 25 which was used as such in the next step.

Example A16
a) Preparation of intermediate 26

\n/N

0]

0CH;

NO,
Trifluoroacetic acid anhydride (41.4 ml, 0.297 mol) was added dropwise to a solution

of 2-methoxy-4-nitro-aniline (50 g, 0.297 mol) in pyridine (125 ml). The r.m. was



t herapeutic daily amunt would be from about 0.005 ng/kg to 50 ng/kg, in
particular 0.01 ng/kg to 50 ng/ kg body weight, nore in particular fromO0.01
ng/ kg t o W6 2ngydegoobody wei ght , prefera?ly from about 0. @CTMR2Mg/06B2RbOUt 15
ng/ kg, nore preferably- - from about 0201 ng/ kg to about 10 ny/ kg, even
nore preferably from about 0.01 ng/kg to about 1 ng/kg, nost preferably
fromabout 0.05 ng/kg to about 1 ng/kg body wei ght. The anount of a
conpound according to the present invention, also referred to here as the

a_clt : vef i ngrgEicant r.t. i Ch dnd th&ﬁﬁébzﬁr@@dgﬁtv?&himf a@dti&'&f&/@ﬂéﬁ}ltﬂﬁ%ﬁl%a{n&’c riéect |

W (0] course, .V, C, e- -case asl s, or X e W t articul ar
Somoond. U Ke ity dRG QRS Sva s sy@ostid Mhidire, T bty i

reci pi ent, taindatetevitharepianol Bie sdilig ovad eollatedhrsleasdiddeYingd .t 5eaved. A net hod

of treatne ggy ipehbyde adm ni stering the active ingredient on a
regi men ofq%é még%hggg(g%éﬁfour i ntakes per day. In these nethods of

treat ment thg peOARRISNYT iREeR gy to the invention are preferably

formul ated prior to adm nistratign. #godescri bed herein below, suitable
pharmaceutical fornulations are p ar eg=hy known procedures using wel |
known and readily avail able ipgredie Ngonmpounds of the present
invention,that are suitable to tge or event Al zheimer's di sease or the
synptons t hereof, nmay be adm ni stereth al one or in conbination with one or

ddi 1 . X ( ( At b
<[;1nd);n'en?s§3 Ir alt f%ﬁé %éf%g{ag%%éegpﬁgg?%&%%a%:aag%ds(glgg&] g?@rrg?é%gtp?%%&gvﬁ]‘isch cont ai ns
a conpound isfermediaig 24 (¢12)g. dA@ meDopotpwiuen sdalc (02:941g, 1 38mapellend Cagdm s, as

vel | as adnipissg nate @mofin DNEF e0aN MehOforfd PRy plebiptd WA caddifti onal
t herapeutic agents in its qown, separate gigar maceut i cal ,do%a e g?r mul at i on.
For exanpl eVahed 3idiath 28¢ dpet mnaguq Yieldn 42 efHarerpediate Zlgé%{o my be

adm ni stered.to the patlent tdo ether in a single oral dosage conposition
such as a t agfHo ledKiEe ch,pgent mey be administered in separate

oral dosage fornmul ati ons. _>_\
H,C N NH,
F;C
_QO
MeOH (150 ml) was added to Pd/C 10 % (1 g) under a N, atmosphere. Subsequently, a

10 0.4 % thiophene solution in DIPE (2 ml) and intermediate 27 (4 g, 12 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. The residue was separated between DCM and H,O. The organic layer was
dried (MgSOQ.,), filtered and the solvent was evaporated in vacuo. Yield: 2.7 g of

15 intermediate 28 (74 %).

d) Preparation of intermediate 29

Q  CH,0
NH N
% OCH,
a%
N"">ch
— 3

H3C_hN
2-Methyl-2-propanol, sodium salt (0.99 g, 10.3 mmol), BINAP (0.12 g, 0.193 mmol),
palladium(II) diacetate (29 mg, 0.13 mmol) and intermediate 28 (1.18 g, 3.87 mmol)

were added to a solution of intermediate 15 (818 mg, 2.58 mmol) in toluene (15 ml)

20  and the mixture was purged with N; for 5 min. The r.m. was stirred and heated at
100 °C overnight under a N, atmosphere. H,O was added and the mixture was
extracted with DCM. The organic layer was dried (MgSQO.,), filtered and concentrated
in vacuo. The residue was purified by RP preparative HPLC [RP Shandon Hyperprep®



Wiile it is possible for the active ingredient to be adm nistered al one, it
is preferable to present it as a pharnmaceutical conposition. Accordingly,

t he presewbd 20rvoento8on furt her provides phar maceut i cal PCOMPOEIVI06321
conprising a pharmaceutically acceptab?g'carrier and, as active ingredient,
a therapeutically effective anmobunt of a conmpound according to Formula (I).
The carrier or diluent nust be "acceptable" in the sense of being
conpatible with the other ingredients of the conposition and not

del et eri ousCtOBDRE8&EI2B0eNT B. §heh)eabbildghaseasgadibntadd nb 9t Nat,HOD; t he

subj ect co nds l-at.ed. i nt Q vari ous pharnmaceutical forns for
i i st - at RO e r SEeuRTecc oA obheodut Hasiy Tt eRBS Tl asin b i
parti cul ar Yh#l: Qe6pauedateroediade 29 (210%kormula (1), a pharmaceutically
acceptabl e acid or base addition salt thereof, a stereochemically isoneric
f or m t her eaf),Preparation of i uteB0 conbi nati on thereof may be fornul at ed

i ntovari ous pharnaceutica® fof'& for adm nistratjon purposes. As
appropriate conpositi onsyt>‘r€r\e ; nposi tions usually

enpl oyed for systemn cdl:¢ adnz\ repare the
pharmaceutical conpositions o\t i nye an éFFgctive anount of the
alit form as the active

particul ar conpound, optionally{ in add{tig
ingredient is conbined in intimte admXture with a pharmaceutically

accept alil e samixivee of fohmehacab(Or i, 2o@ymirekiend Av,063 val) et ytindd dté° Geor
dependi ng O(ﬂSFnhguﬁsg%nglnﬁr, PLTRYA i&@rrﬁ%ﬁété 8q (AQy mg,dd%i‘hﬁﬁcﬂ | 9EMm (g}lﬁ@e

phar maceuti cal " conp fons are desirable in‘unitdary dosage form abl e,
in particul s added deapiviive anelrthg eswlting . yyas seedint 1y, fosdhcThcamaowsd y, by
par ent e al ﬂe'ﬂ_hﬁﬁiédQP o7 Q/Yth'a? hg! AN monFs@lthﬁsff,adﬁaltrﬁen B8 R m@lwt. Ne
conpositions in oral dosage for ny e usual pharmaceutical media my
be enpl oyed &I Taer why, rl@@%ﬁ@), {listed andyjapegieatedyinvgcucy) it mAa! t he
| i ke i ni0t heineaateddfte 30 athidh Wik whep e pavhah tlangxsstep. as suspensi ons, syrups,
elixirs, emulsions and

Example A17

a) Preparation of intermediate 31

OCH;,
N
YN
O P

Br
A mixture of formic acid (12.8 ml, 340 mmol) and Ac,0 (8.54 ml, (91 mmol) was
stirred at r.t. for 40 min. A solution of 3-amino-6-bromo-2-methoxy-pyridine (5 g,
24.6 mmol) in THF (30 ml) was added dropwise and the resulting r.m. was stirred

15  overnight at 60 °C. The r.m. was cooled and poured into ice-water. The precipitate was
filtered off, washed (H,O) and dried. Yield: 5.2 g of intermediate 31 (76 %).

b) Preparation of intermediate 32

0. HCo
atys
OHN \ / Br

1-Chloro-propan-2-one (4.34 g, 46.9 mmol) was added dropwise to a mixture of

intermediate 42 (5.2 g, 18.8 mmol), KI (0.343 g, 2.06 mmol) and Cs,COs (21.4 g,

65.9 mmol) in DMF (50 ml). The r.m. was stirred at r.t. overnight and was then poured
20  into ice-water. The mixture was extracted with EtOAc. The combined organic layers

were dried (MgS0O,), filtered and concentrated in vacuo. The residue was suspended in

DIPE. The precipitate was filtered off, washed with DIPE and dried. Yield: 4.43 g of

intermediate 32 (82 %).



solutions; or solid carriers such as starches, sugars, kaolin, diluents,

| ubricants, binders, disintegrating agents and the like in the case of
powder s, WOl2bwy/070@psul es and tabl ets. g cause of their @aTEPRIV/067321

adm nistration, tablets and capsules T gfesent t he nost advant ageous or al
dosage unit forms in which case solid pharmaceutical carriers are obviously
enpl oyed. For parenteral conpositions, the carrier wll usually conprise
sterile water, at least in large part, though other ingredients, for
exanpl e, to(gpdﬂﬁﬁﬁmbbkhﬁMnmaﬁwgpp i ncl uded. Injectable solutions, for
exanple, may be prepared in which t &arrler conprises saline solutlon

gl ucose solution or a m xture of sal' I’ q@d gl ucose sol ution. Injectable
solutions, for exanple, may be prﬁﬁ%& Whi ch the carrier conprises

sal i ne solutlon gl ucose sol utio a ture of saline and gl ucose

sol ution. Injectable sol utions ébntalnlng conpounds of Formula (1) may be
f or mul at ed n far, prQlo act | F

pur pose ar efnpe{%edlg{e 43 (|9 4 é) lg 3 Iﬁﬁ%@ as adagd topéoll?mic%utre 8%@6?9@ 6{% Ilpéor noil,
soybean oi | 70. %ynnudi)sm f&C@Hﬂ:@amb) Tést.er srzva@ﬂleelttedmgt rsAlak forflah. tRheagi.dgasand

m xtures ofcdo%sts R P0RK iftblasmixkib BF B! Fo SHIRGOAONR: HRLRISR D

prepared In case appropriate I carri ers, susgen 1 ng ag ents and

the Iike na‘%ﬂslﬂ? éﬁ&fb% o WA &lo Nafpk] ﬁﬂi@tamatpé)%%ﬁf& FEHNG V%rpwa%ep%fﬁge t hat

are int 6nde&ir16dq1\b§8(ﬁ§)rﬁd%fédeﬁhd @RedtlayedIehene. TEEsolidowad el ds fudhiin the
preparati ons ns .suitabl e fgﬁmg cut aneous adm ni strati on,

the carrier 5bF?8ﬁ§}$9?5§%§ gg§(5085ﬁé? Le anci ng agent and/or a

sui tabl e me&pr 2980t nﬁ&%&%1%£§ conbined with suitable additives of any
nature in m qg;tlves do not introduce a significant
del eterious effect on the skin. Said a ives may facilitate the

adm nistration to the skin and/oﬁ‘ﬁgy4§%iéeg@ful for preparing the desired
conpositions. These conposition b mnistered in various ways, e.g.,

as a transdermal patch,- - asHéjspot-on, as an ointnent. Acid or base
addi ti on sal-ivktlofl-2cpiopanod dsdioi sk Ol 2ig(7.46 dne 1), BINAD (64 ngy, 6 746 dnmeal),er

solubi Tty oy 8fbalN845 Ry’ G3RAGNY iR GedUte 35 (P05 75 nAhS) and

benzophenone imine (0.845 g, 4.66 mmol) in toluene (20 ml; previously deoxygenated)

10 were stirred and heated at 100 °C for 2 h under microwave conditions. The mixture was
cooled, and the solvent was removed in vacuo. THF (50 ml) and a 1 N aq. HCl solution
(50 ml) were added to the residue and the mixture was stirred at r.t. for 1 h. The r.m.
was basified with a 10 % aq. Na,COs solution and extracted with EtOAc. The organic
layers were dried (MgSQ,), filtered and the solvent was evaporated in vacuo. The

15  product was purified by flash column chromatography over silica gel (eluent:
DCM/MeOH from 100/0 to 95/5). The product fractions were collected and the solvent
was evaporated. Yield: 0.6 g of intermediate 34 (52 % yield over 2 reaction steps).

Example A18

a) Preparation of intermediate 35
Br

BF; etherate (0.154 ml, 1.32 mmol) was added to a mixture of 4-fluorophenylglyoxal

20  hydrate (4.5 g, 26.5 mmol) and 2-amino-3-bromopyridine (4.72 g, 26.5 mmol) in DCM
(100 ml). The r.m. was stirred at r.t. for 6 h. The resulting precipitate was filtered off
and dried in vacuo. Yield: 4 g of intermediate 35 (49 %).



nore suitable in the preparation of aqueous conpositions. It is especially
advant ageous to formul ate the af orenenti oned pharmaceutical conpositions in
uni t dosaye 2bwvarndosr ease of adm nistration and unif or mPCY/ERROOHOSEAE. Uni t
dosage formas used herein refers to phySically discrete units suitable as
uni tary dosages, each unit containing a predeterm ned quantity of active

i ngredi ent cal culated to produce the desired therapeutic effect in
association with the required pharnaceutical carrier. Exanples of such unit
dosage f or mey) PheatAioh fF sntéiniti4eiBm g scored or coated tablets), capsules,
pills, powder packets, wafers, supposit esr injectable solutions or
suspensions and the |ike, and $ggregate | tiples thereof. Since the
conpounds according to the inve otent orally adm nistrable
conpounds, pharmaceutical conpoSi conprising said conpounds for

adm nistration orally are especi tageous. In order to enhance the

sol ubi Ity Rpg/ 6?(5 o RenRLAPS 414 S, 1"0 TROMNERPlo aﬁﬂ%éﬂ:‘&?ﬁeé Laluﬁ&h of

pharnaceutlcal OSItIOﬂS it can. be vantageous to e

g- cycl odextmteﬁ@e@atet%e(ﬂr06cﬁe3|4\559m91é§n DMF ] cUner- mpyyas ﬁ%gﬁéﬂl WPC or
sulbfst Ib t ;Jt ledlscﬁhﬁi ;mtg)(tﬂtﬁl ne. QS%HQ 4. 24 BT Pw Y PEdIRY land t}reqysliilmge%h #al Whs Qfrred
Su obu ClO SO CO u asS al co ma ove
The ool ubt 190 SeErER Ther ar WES i A VR E oo iR e R aRes ke (e
i nventi on imsighawaspaetitions becwemnd3CMi anisH,(Delpeodhmg lorr tvhednat@1g80.),

N Strat .
Fromo ot iRged PRECAORIIRGEHLER). 16 TR Ahutioy b TEUPLARY, COTRT 58
even nore pcrhéqi@ataglraphf pmﬁSGICEngdelgmtw@ypw/thA@fromhlé)O(,(b iepdHl. Blfe f or nul a

(1), and, fhemd ﬁta@tl&l% v@e’i’e % IRt dRing e sORNE wh @V@B?@éd/znf\fagz% 39 tr&ifR- 9 % by
wei ght, even nore preferably from50 to 99. 3 %

phar maceut i ¥& WPpeadee it BHteandgrigddy vagyo Yﬁ@ c‘b“ﬁtr&%mg %ﬁ%@‘%‘&é&f“%@k he
t ot al wﬁ)gCé of!t ?9conp05|t|on The followi ng exanples illustrate the

pr esent

a) Preparation of intermediate 37
Br

Y O
CU—@

2-Amino-3-bromopyridine (12.0 g, 69 mmol) and 3-bromo-pyruvic acid ethyl ester
(20.0 g, 0.104 mol) were dissolved in EtOH and heated to reflux for 60 h. The solution
was cooled to r.t. and the solvent was evaporated. The residue was dissolved in EtOAc
and washed with sat. aq. NaHCOs3, H,O and brine. The organic layer was dried

15 (MgSOsy), filtered and evaporated under reduced pressure. The residue was purified by
RP preparative HPLC [RP Shandon Hyperprep® C18 BDS (8 um, 250 g, I.D. 5 cm);
mobile phase: a gradient of (0.25 % NH4HCOs; solution in H,O)/MeOH]. The product
fractions were collected and worked up. Yield: 10 g of intermediate 37 (50 %).

b) Preparation of intermediate 38B

AN OH

C{ ~ ),

CH,

Intermediate 37 (350 mg, 1.3 mmol) was added to a refluxing solution of CH;MgBr

20 (3 M in THF, 0.91 ml, 2.73 mmol) in THF (10.5 ml), and refluxing was continued for
15 min. The solution was cooled to r.t. Then H,O was added and the solution was
stirred for 5 min. The solution was acidified with aq. 1 N HCl until pH 2. The THF was
evaporated under reduced pressure. A sat. K,COs; solution was added until neutral pH.

The mixture was extracted twice with ether. The combined organic layers were dried



Exanpl es Hereinafter, the term"DCM neans dichl oronet hane; "MOH' neans
nmet hanol ; "LCMS" neans Liquid Chromat ography/ Mass spectronetry; "HPLC
means hi ghipenfoar7emsce | i qui d chronmat ogg phy; "r.t." nmeaRSTEPININETSREr at ur e;
"AcOH' means acetic acid; "mp." nmeans el ting point; "RP' neans reversed

phase; "qg.s." neans quantumsufficit”; "BDS' neans base deactivated silica;
"mn" nmeans mnute(s); "h" nmeans hour(s); "LD." nmeans internal dianeter;
"Et OAc" neans ethyl acetate; "Ac O'- - nmeans acetic anhydride; "Et N' neans
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Preparation of the rnternedi ate
pH 4. The precipitate was ﬁltered off, washed with cold water (10 ml), and

dried in vacuo. Yield 1.5 g of intermediate 39 (88 %).

d) Preparation of intermediate 40

Br
AN O

5  SOCI, (15 ml, 206 mmol) was added slowly to intermediate 39 (1.6 g, 6.6 mmol) while

cooling on ice. The resulting solution was heated to reflux temperature for 4 h, and was

then cooled to r.t. and concentrated in vacuo. The residue was triturated with DIPE and
finally the product was dried. Yield: 1.7 g of intermediate 40 (99 %).

¢) Preparation of intermediate 41

Br 0
N
/ =
N / /N_CH3
S H,C

A 2 M solution of dimethylamine in THF (0.58 ml, 1.16 mmol) was added to an ice-

10 cooled suspension of intermediate 40 (300 mg, 1.16 mmol) in THF (5 ml). The reaction
vial was sealed off and stirred for 3 h at r.t. Another equivalent of dimethylamine
(0.58 ml, 1.16 mmol) was added and the resulting mixture was stirred overnight. The

solvent was evaporated. Yield: 151 mg of intermediate 41 (49 %).

f) Preparation of intermediate 42




Exanple Al a) Preparation of internediate 1 A m xture of

| - chl or o- 2- met hoxy-4-nitrobenzene (50 g, 0.26 nol), 4-nethyl-1 H m dazol e
(43.77 g,w0.288/atol03 and K2CO3 (36.84 g, 0.26 nol) in DVBOT(ERO@9/b)321as
reacted in an autoclave under a N2 at hﬁ%bhere for 6 h at 150 OC. This
reaction was performed 3 tinmes with 50 g of

| - chl or o- 2- met hoxy-4-nitrobenzene. Subsequently, the three r.m were worked
up together. The mi xture was poured into 6 lof ice-water. The solid was

filtered ofA sﬁ\ﬂjényi@ﬁbﬁﬁtéﬁmb&am (32Dengs 0l34dnes adld aa@bﬂﬁajummam/l(m this

sol ution was e se t ed ni r dried (MgSO
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purified oved4 ﬁuﬂmllzwgehdded aad gdeasmhﬁmg texturcetasentred RENMOMe@Hatf rtoTh&00/ 0 t o

The 1 esi ducDsie el sed GRS dPhnRlnEEl T, Al 1638 LE R SRPLFLTRRY 21 o
Yi el d: 48. 54mgwas cqoladetoPedi andeO.N- elr_rl@ethyb)@ydroxylam)m@(@éan&th 4>7nmmol) was

i nt er medi ataﬁid@@ Bl ixNiE B il Bfod 20 'Bta@HTBFHe%Fveﬁt@ wdrE 8RpBAR&! ﬁd&l‘éfer nedi at e
2 : HA salt HCA ) Intermsdlatel was dissolved in

MeOH (250 nﬂeﬂuceéwf@swrs L @l)e%%waae@w Yo lpr%gwn&twaéheda%&n{ew Wt ng
suspensi on T@sSorghiit (:56r whs &%dl@[gﬂ@t@,rﬁltérécaﬁﬁm@ab@rate@ wHessticH p@é&@lﬁrﬁl ght.

Af t t th i i |
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di ssol vidd i BCM/MeOH(NGh) dbmHTY Eto®9/ Bndhs prodoetdrdcopnB@engicnllectébarsioheent  was
di b t |

removed | 1 AGHPyTHER AN RS OIS R) HL 2P LERGIGLTH ol pet ol eum

ether (q.s. esired p ernedi ate 2
(41.0 9. E@@T%a@atﬁ,%@)m@ﬁgm@%on of inter msdl ate 3

CH3
Oy
Intermediate 2a (80 mg, 0.396 mmol), Pd,(dba); (40 mg, 0.044 mmol), X-phos (42 mg,
0.088 mmol) and Cs,COs (430 mg, 1.32 mmol) were added to a solution of
15  intermediate 42 (125 mg, 0.44 mmol) in 2-methyl-2-propanol (10 ml) under a N,

atmosphere. The r.m. was heated at 90 °C for 22 h. Then, H,O was added and the
mixture was extracted with DCM. The organic layer was dried (MgSQ,), filtered and

evaporated. The residue was purified by flash chromatography over silicagel (eluent:
DCM/MeOH(NH3) from 100/0 to 97/3). The product fractions were collected and the

20  solvent was evaporated in vacuo. Yield: 71 mg of intermediate 43 (40 %).

Example A20
a) Preparation of intermediate 44

I
A =N
3

DIBAH (1 M in hexane, 2.6 ml, 2.6 mmol) was added to a cooled (-78 °C) solution of
ethyl 8-iodo-6-(trifluoromethyl)imidazo[1,2-a]pyridine-2-carboxylate (1.0 g, 2.6 mmol)
in THF (30 ml). The r.m. was stirred at -78 °C for 1 h, then another eq of DIBAH (1 M
25  in hexane) was added and stirring was continued at -78 °C for 1 h. The r.m. was
quenched with H,O (5 ml). The mixture was partitioned between DCM and H,O. The
organic layer was separated, dried (MgSQO,), and filtered. MnO; (4,53 g, 52 mmol) was

added and the r.m. was stirred at r.t. overnight. The mixture was filtered over a pad of



A solution of bromne (10.49 g, 65.67 mmol) in AcOH (15 m) was added to a
solution of |-(4-fiuorophenyl)- 2-propanone (4.54 g, 29.85 mmol) in AcOH
(10 m) awmo2a1048008HBr sol ution (5 m )., The r.m was stipcraR260906B2h at
r.t. Subsequently, acetone (50 m) vvas69;1dded and the m xture was stirred
overnight at r.t.. The m xture was concentrated in vacuo and extracted with
DCM The organic | ayer was dried (MySO ) and concentrated in vacuo
overnight. The residue was purified by col um chromatography (el uent:

Et OAc/ hept acn@toﬁ{ae@us cditie ama@mﬁmrafer\g@stdoaa@tﬁwerdan @g&doec{ﬁ%@(();gﬂ% bgoe sgl) vent
was evapor at i.nt i ate
Pr epar ati on™ g %gﬁmﬁg Sﬁuc,& lmt%rﬂF%ére&F tiog) sg?lge 2-pyridi nanine (3.12 g,

18. 03 mmol ) @,g AP n%?(flﬂt ed§t$ 00 g, 21.64 nmol) in 100 mM EtOH was
stirred and%%vewm—gﬁﬁ'ﬁ%j% PC. The solvents were evaporated in
vacuo and the residue was partition d between DCM and a 0.5 N NaCH
solution. The separated organic | s dried (MJSO ), filtered and the
sol vent was evaporated in vacuo, . d ¥,9 of the crude product. A part
of the crude product (3.5 Q) wa s purified by reversed-phase (RP)

pr epar at i veAlsPluGon RPKSHREwm b0 Hy,pk? pmegd) and @kthgltBBSny®hosphoRiu@ybrobidle 5 ¢ n)
bi | h
The dosirod 1} 8ct] AR ha e QLf 2Dt RS D0 LC A LA™ My fIBeyf a2

i nt er medi at# @.3130.1¢ wynoDER &P €1 0xBD) wasai}idwf @&a@amdothe &fm. Wé’?lﬁ@‘gfoét e5

| - I'odo- 2, 5- K ko | Fhoea %@ﬁ(t&ea%vgndla@nééemh&hmﬁth@@ﬁteaemsa sol ution of
8- br onoi m dazo m

yri 10. 15 mml ) in CH3CN (8 .m ). The r.
was sti rreocoéEfél}irafed lfld’F‘C‘S‘bqﬁF fes ‘%ﬁg"%r%c{ﬁdea rdshtheitmareati®h’ vacuo and
t he resi duecdmaﬁlopslamd wertkebyupt ThﬁﬁO\OhbmﬂIﬁﬂ@gﬂ‘l(&w\ya@lEtﬁeﬂlblylcoh@ﬁi (eI uent :
DCM M OH( NH tr rypl]l‘ogver sh%caée% é‘lllentTB%l\P)Y%? ﬁ%odfugtaig t18ns were c%llgc(:% Ag o ed

and the solven pora vacuo
10 the solvent was evaporated in vacuo. Yield: 55 mg of intermediate 45 (11 %).

Example A21
a) Preparation of intermediate 46

Br
AN =N P

1,1,3-Trichloroacetone (11.3 mL, 88.7 mmol) in DME (10 ml) was added dropwise to a

solution of 2-amino-3-bromopyridine (10.0 g, 57.8 mmol) in DME (90 ml) and heated

at 40 °C overnight. The r.m. was then heated at 80 °C for 4 h, cooled to r.t., and DIPEA
15 (10 ml, 57.8 mmol) was added. Subsequently, the r.m. was heated at 80 °C for 60 h.

The mixture was cooled to r.t. and DCM and H,O were added. The mixture was made

alkaline by the addition of K,COs, then filtered, and the layers were separated. The aq.
layer was extracted with DCM, and the combined organic layer was washed with H,O
and brine, dried (MgS0O,), filtered and evaporated under reduced pressure. The residue

20 was purified via column chromatography over silicagel (eluent: DCM). The product
fractions (a mixture of intermediate 46 and the dichloro precursor) were collected and
the solvent was evaporated in vacuo. A suspension of CaCOs (13.1 g, 131 mmol) in
H,0 (200 ml) was added to the residue, and the r.m. was heated at 90 °C for 1 h, and
then overnight at r.t. The mixture was extracted with DCM. The organic layer was

25  washed with brine, dried (MgSQ,), filtered and evaporated under reduced pressure. The
residue was purified via column chromatography over silicagel (eluent: DCM/MeOH
from 100/0 to 97.5/2.5). The product fractions were collected and the solvent was
evaporated in vacuo. Yield: 7.25 g of intermediate 46 (56 %).



2.89 g of internediate 5 (84.6 % . b) Preparation of internediate 6 A

m xture of internediate 5 (0.577 g, 1.79 mmol ), (4-fl uorophenyl)boronic

aci d (275vogp10l076008mol ), DAPCy cataly (52.28 ny, 0.08eTmPM0p/06aT3d1 K3PO4A
(1.14 g, 5.36 mmol) in EtOH (10 mM) wasS Stirred at r.t. for 2 h. The solids
were filtered off and the filtrate was evaporated in vacuo. The residue was
taken up in DCM washed with a sat. ag. NaHCO3 sol ution, dried (MSO ),
filtered and the sol vent was evaporated in vacuo to yield a residue that
was purified)pyedatamh of Miemmidogs ephy over silicagel (eluent: DCM MeOH ( NH3)
from 100/0 to 98/2). The product fmracti ons were conbi ned and the sol vent
was evaporated in vacuo. Yield: 0A0lxg ofninternediate 6 (19.4 9% . Exanple
A4 a) Preparation of internediate 7 3/ no- 2- pyri di nam ne (0.504 g, 2.9
mmol ) and K CO8 (0.392 g, 2.84 J~er ecradded to a sol ution of
2-brono-1-( 4 ).Jin Et OH
(10 ). Thfﬁﬁ%%pyg{fﬁo?%&tﬁil dsqﬂ{le %ié %ﬁ,%@%ﬁﬁbowgs dalhdgd ta %gergmglag to .t
Subsequent | ig¢-coar selsofaidemedintg 40HE. 1sH Rt romolids DMK Iﬁ%ﬂw £RF 829amg, aq.

NaHCCB sol u§ i oo 1T R8s 9&1&%’% ¢hil ﬁﬂﬁﬁre"‘@&i ﬁilre'r%j VB &R alrlf ﬂ kc;r%roeiﬁimand the
sol vent was eviallporate In vac e residue gcfegpu” by fl ash

chr omat ogr SR80 éflmie@ab&rtfﬂpé@ra@hylrm%p%tN&? 8 farhﬂetJaaﬁél EYASRHITEG 8 i os:
15:1; 1G: L1;r. t5f01c 1 bl The k.m. The cdesi badn fidealsdth,aing aweNeqcHCI &t @d r@lmebay\or ked up.

Yield 0.096 f o d 7 (12.0 %9 .7 - ,Exampl f
nt er medi acsd AR iER FuSedrer 250 s hrAIPRE o 4 3 T 03 “ana
2- bronp- | -pwienldkd add thomagamowes §tirrdittd, °6.B4rmphsl The miﬂt@*elva(smrtlyl) was
Stirred an o*ﬁ‘é@x{tf‘a@'eéﬂ% viOH t%?e&?&e%l %3;%@]1 %%n%okﬂé%as%ﬁec?‘éﬁ‘c?ﬁ{e%&ﬂué n

vacuo and the resi dué was
was cooled and basified with a sat. aq. NaHC03 solution to pH 8. The resulting solids

10 were filtered off, washed with H,O and dried in vacuo. Yield: 5.9 g of intermediate 64
(74 %).

¢) Preparation of intermediate 65

Br
AN M

SOCIL; (0.44 ml, 6 mmol) and pyridine (0.244 ml, 3 mmol) were added to a
solution of intermediate 64 (490 mg, 1.51 mmol) in DCM (10 ml) while

cooling on ice. The resulting solution was heated at 45 °C overnight, and was

then cooled to r.t. and concentrated in vacuo. The residue was partitioned
between DCM and an aq. K,COs solution. The organic layer was dried
(MgSO0,), filtered and concentrated in vacuo.Yield: 0.55 g of crude

intermediate 65 which was used as such in the next reaction step.

Example A22

a) Preparation of intermediate 47
Br

A =N
\N\</ ()F
=0

Phosphoroxychloride (1.25 ml, 13.7 mmol) was added to DMF (3.5 ml) at 0 °C and the
mixture was stirred for 30 min at 0 °C. Intermediate 12 (1 g, 3.44 mmol) was added at
15 0°C, and the r.m. was stirred at r.t. and DMF (5 ml) was added. The r.m. was stirred at
r.t. overnight. The r.m. was poured on ice and the mixture was neutralized by adding
NaHCOs;. The mixture was extracted with DCM. The organic layer was dried (MgSOy),




chromat ography (eluent: DCM MeOH (NH3) from 100/0 to 98/2). The product
fractions were collected and the sol vent was evaporated. The residue was
purified WQ 2RRB/@o@par ati ve HPLC [ RP Shggdon Hyper pr ep( r PCTEP200BD&73¢B8 mm
250 g, LD. 5 cm; nobile phase: a gradrent of (0.25 % NHAHCO3 solution in
H20) / MeOH]. The product fractions were coll ected and worked up. Yield:
0.850 g of internediate 8 (51.2 % . Exanple A6 a) Preparation of
intermediate 9 and intermediate 10 internmediate 9 internediate 10 A m xture

of 2I ;lf It uor Oﬁlli’erezeaﬂtptw-sélvsmtwaslw @d (Bvdkeud 1hdWsidde &amnhr)atedsx(nge%n;ﬂ | H
riazpl e was
stl rred at a5 Eecﬁefﬁ}dtna(ﬁ)ed X@fﬁ%sog ?f&]f'temlehéa%f’ qﬂ\(g 5%@ poured into

ice HO Thé)Podpachtivasfinttmexdede 68 f | vvashed with H20 and dried in vacuo at
50 0C. Yield: 0.554 g of internddiate 9 (49 %9. The aq. layer was sat. with

NaCl , extracted with DCM and t organi ayer was dried (MgSO ), filtered
and the solvent was evaporated|in|va

rresi due was purified by colum
chr omat ogr aphy over silicagel The desired fraction was
coll ected and the sol vent was evapor

i n- vacuo. Yield: 0.147 g of

t di at dded Pd/ C 1 d
LNt moapuad: &ned kA W %fdﬁd?f?% o Rebnedtib a7 &Eﬂgen?) My
and inter ne(tlﬁénmlcg) (n5¥60HY S ) 38d bl (P m@;rﬁleetdde&das s‘ﬁhnedrat m fond§ nehiand ed at
25 0C “gd thén {1R s@é{égt% RNELE Forhtfch! Tﬁ% I%Hq_ﬁé %ﬁé‘éﬁﬁo&%‘%{\?@eﬂ DANCGELR) YSt was

filtere over tonaceous eart te- - was evap or at ed and
the resi dueT]%%@g?slué besdwas diedyME O4); filfesedendythe sglﬁ@ntdvqs@aapqxab@éeuwcum eld :

0.350 g of ViEnUes 8titdinddlae A8%4s vfxanpl e A7 a) Preparation of
internedi ate 12

¢) Preparation of intermediate 49
Br

= /N\ C
x N / a
Cl

SOCl; (33 mg, 0.28 mmol) was added to intermediate 48 (90 mg, 0.28 mmol) in DCM
(2 ml). The r.m. was stirred at r.t for 30 min, then an aq.sat. NaHCOs sol. was added,

10 and the organic layer was separated. The organic layer was filtered over diatomaceous
carth and the filtrate was concentrated. Yield: 90 mg of intermediate 49 (95 %).

d) Preparation of intermediate 50
Br

Z =N,
\N\/\/\- <>F

OCH;

A 0.5 M NaOMe solution in MeOH (0.64 ml, 0.32 mmol) was added to a solution of
intermediate 49 (90 mg, 0.265 mmol) in MeOH (2 ml). The r.m. was stirred at r.t for
30 min and then the solvents were removed in vacuo. The residue was partitioned

15  between DCM and H;O. The organic layer was filtered over diatomaceous earth and
the filtrate was concentrated. The residue was triturated with DIPE and dried in vacuo.
Yield: 60 mg of intermediate 50 (67 %).

¢) Preparation of intermediate 51

N
v ¢ E/Z mixture
N
— I




A m xture of 3-brono-2-pyridinamne (50 g, 289 mmol ) and 2-brono-| - (4-
fl uor ophenyl ) et hanone (75.3 g, 346.8 mmol) in EtOH (300 mM) was heated at
75 0C forw@20tv/070e8@ r. m was cooled to r.t.. The fornmedpPpTaEPR2@onaI3R1 WaS
filtered off, washed with EtOH (50 n1)6éﬁd dried in vacuo, yielding
fraction 1. The corresponding filtrate was concentrated to a vol une of 100
m. EtOH (20 mM) and DIPE (100 mM) were added to the concentrate resulting
in precipitation of the product. The solids were filtered off, washed with
? i i('t ur eZOA E&hat&_l 65&0{1&) ((g@ggﬂ.ﬂ'*nﬁﬂ&n%) _ﬁ\ii”J)BéF @ngﬂﬂx:v;lseechdg@]gd/@m ensyoredfdi ng
raction 2. actiaps a re conbined a ir r. n_jn a
sat. aq “uprviegsinpasgg o phosp PRI e Yel Wpmelind Hi BrmBow  s00
m ). The sepatat@dlitermganvas dtamed fomEsmdr. Seblse(MantlSOn polufiod dEimedmadidtet4¥e

Lven i - | L Et QAC.
e ot | ARG ih TR IR IG5 due MR ORI V3L Aklr B 1 berm Bt 0%
i nt er nedi at Bhelom( w8s mrtigioncebstiptca DEMandblh dharrgamicoeysrnrasdiedi at e 13 A
mxture of dM%sl@lg,rﬂre%edT@ﬁméx@léleﬁtivws%b 808 i Vacko. THR TBL W%}\gﬂﬁed by,

2,4-triazole (4.28 g, 60 1), K2 .3.1g, 60 muol) and (50 m) was
stirred forfumn alemimt%@p%%ff%c%( §tr&f§[ﬂ6\da@§&9éﬁdﬂmmﬁ@%ﬁ due was
taﬁgn ug i nﬁ&ﬁi@é@fzbmoﬂmedamthbagﬁ(e% ffxlbc;r_a?étie;dwgubi g‘&sﬁ%vﬁontﬂ?@pm The
conbi ned organi c r ri.e , filtered and the sol vent was
evaporated]%§”35@5%¥%i3@¥%?%égﬂnﬂug?‘internediate 13. The crude product was
used a§6§uq$££glégg%next reaction step. b) Preparation of internediate 14
MeCOH ( m ded to Pd/C 10 % (300 ng) under a N2 atnosphere. A 0.4 %
t hi ophene sdlBréparation obirpernyegiatg 32 and i ntermedi ate 13 (3.13 g, 11.4 nmol)

was added. The r.m was stirred Ht 25 0C under a H2 atnosphere until 3 eq
of H2 was absorbed. Thecat al yst

B il ed of f over diatonmaceous earth
Ui e was purified by flash
chromat ography over silicagel (etuent:

and the filtrate was evapor at ed

1-lodo-2,5-pyrrolidinedione (2.32 g, 10.3 mmol) was added to intermediate 12 (2 g,
6.87 mmol) in DCM (25 ml). The r.m. was stirred at r.t. for 1 h and was then washed
with H,O. The organic layer was dried (MgSQy), filtered and concentrated. The residue
was triturated with DIPE, and dried in vacuo. Yield: 1.2 g of intermediate 52 (42 %).

b) Preparation of intermediate 53

OCHj;

15 A mixture of intermediate 52 (600 mg, 1.44 mmol), 3-methoxy-propyne (111 mg,
1.58 mmol), PdCly(PPhs); (40 mg, 0.057 mmol), Cul (10 mg, 0.053 mmol) in Et;N
(6 ml) was stirred at 50 °C for 20 h under a N, atmosphere. The mixture was
partitioned between DCM and H;O. The organic layer was dried (MgSQy), filtered, and
concentrated in vacuo. The residue was purified by column chromatography over

20  silicagel (eluent: DCM/MeOH 99/1). The product fractions were collected and the

solvent was evaporated in vacuo. Yield: 170 mg of intermediate 53 (33 %).

Example A24
Preparation of intermediate 54

Br

Br/I\/N / '



DCM MeOH(NH 3) from 100/0 to 98/2). The desired fraction was coll ected and
the solvent was evaporated in vacuo. Yield: 1.4 g of internediate 14 (64.8
% . Exanpwe 248/e)ooBr epar at i on of intergfdi ate 15 3- Br ompCZAPROMOMsTIAN Ne

(24.9 g, 144 mol), 2-brono-I-(3-nmet hoXyphenyl)-I propanone (42 g, 172.8

mol ) and 250 m n-butanol were heated at reflux tenperature for 3 nights.
The m xture was separated between DCM and H O The organic | ayer was dried
(MgSO ), filtered and the solvent was evaporated in vacuo. The residue was

Pur i f ilgg/ 8YAQﬂ¥5m@é;o£3_|}5QﬂﬂEﬁrb%f1?@e§w -ougimik (5 gapes Hﬁﬁll{lﬁrﬁ{ 2-bESMENVRPH( yH ) g
rom (0] . ur.e ractlons re concentr r uce
o oosure aniae-mity Beh AR g be E3 T Sess el B beeatadi dob 36 7y 7t

i nt er nedi atBhdldl{ehlwbs Bdmoved anidrecdiic@l ajesRrepad did wadod wanpetfieidiiat e 16 A

m xture of 4-hr - 2- 5 - I
| Hi ni dazol @asgffsg%lé?h%%%gﬁy@%* )E;L %ﬁ@%&%@“ﬁ%?%ﬂﬂg&?& ?’7(?/%0 W&W e e (100
m) was SheatreducifragBorpevay eplicidtand Thesokyout wiee cvimeraiehianatied Thetroedls DCM
and H20 The,0fgaHded hPBETE Wabdidl if §a&MISR 1A 3.1 bl drefFmadided e(a30kyent was
evaporated. H20 was added to the residue and the resulting precipitate was
col | ect ed bpxdnidié pasi on and dried in vacuo. Yield: 4.7 g of internediate 16
(76 %9. b) Pre arati(%n of interped iate 17 A m xture of

2- et hyl - 2- 1 otdnf ! 1.688 g, 17.6 mmol), BINAP (195 ng,
0.314 mml ), Pd2(dba)3 (287 ng, 0.B314 nmmol), internediate 16 (3 g, 12.5

mmol ) and benzophenone im ne (2. ~N2. 3=myqol ) in toluene (40 m;

previ ously deoxygenated) was sti e/de at 1200C for 4 h. The

m xture was separated between ©CM ¥ndH O1 The organi ¢ phase was separ at ed,

dried (MgSO ), filtered and the sol vent %as evaporated in vacuo. Yield: 3.4

g of crude Amistuseelf abewniord-chloro-pyridazin-3-ylamine (5 g, 24 mmol) and 2-bromo-1-(2-
chloro-phenyl)-ethanone (10 g, 43 mmol) in 2-propanol (20 ml) was heated at 100 °C

10 overnight. The solvent was removed under reduced pressure, and the residue was
triturated with DIPE. The solid was dissolved in DCM and washed with an aq. sat.
NaHCOs sol. The organic layer was dried (MgS0y,), filtered and the solvent was
evaporated in vacuo. The residue was purified via flash column chromatography over
silicagel (eluent: DCM/MeOH 95/5). The product fractions were collected and the

15  solvent was evaporated in vacuo. Yield: 3.1 g of intermediate 55 (38 %).

Example A26
a) Preparation of intermediate 56

H3C /N‘ / N
e N4<7_>*NH2
N=/ —

Cul (1.71 g, 8.9 mmol) and N,N'-dimethylethylenediamine (1.91 ml, 17.92 mmol) were
added to a mixture of 2-amino-5-iodopyridine (5.03 g, 22.4 mmol), 3-methyl-1H-1,2,4-
triazole (2.42 g, 29.1 mmol) and Cs,COs (14.60 g, 44.81 mmol) in DMF (40 ml). The
20  r.m. was heated at 110 °C for 7 h., the r.m. was cooled, EtOAc was added and the
mixure was washed with H,O. The H,O layer was extracted 5 times with EtOAc. The

combined organic layers were dried (MgSQy), filtered and the solvent was evaporated
in vacuo. The residue was purified by RP preparative HPLC [RP Shandon Hyperprep®
C18 BDS (8 um, 250 g, I.D. 5 cm); mobile phase: a gradient of (0.25 % NH4sHCOs

25  solution in H,O)/MeOH/CH;CN]. The product fractions were collected and the solvent
was evaporated. Yield: 1.5 g of intermediate 56 (38 %).



c) Preparation of internediate 18 A 1IN ag. HO solution ( 11 m, 11 mol)
was added to a solution of internediate 17 (3.4 g, 4.1 mol) in THF (10

m ). The wormioasoostirred at r.t. for % h. The sol vent was/EPe@osB2Ed i N
vacuo and the residue was separated be Ween DCM and H O basified with an
ag. NH OH solution to pH 10. The organi c phase was separated, dried (MySO
), filtered and the solvent was evaporated in vacuo. The product was
purified by flash colum chronmat ography over silicagel (eluent: DCM MeOH
from 98/ 2 t @)Peéh)atiohd® ipe@ehdedic §7 acti ons were col l ected and the sol vent
was evaporated in vacuo. Yield: 0.36 g of internediate 18 (16 % over 2
steps). Exanple Al | a) Preparation '\Ln }’érmedi ate 19 Cul (8.25 g, 43
mmol ) was added under a N2 H:© solut i pnCof 5-brono-pyridin-2- ylam ne
(59, 28.9 mol), 4-nethyl- |Hk@/dazote (9 g, 72 mol), and Cs2CCs (9.4
g, 28.9 mol) in DVSO (100 m). The r.m was heated at 130 OC for 2 days,
t hen cool e - | I =1 A N Hher of f. The
filtrate vvglglteg%g%lent ra3§ﬁ%% lgﬁgﬂgﬁﬁ%ﬁ%ag;e%@?gggggﬁg?tﬁe{lv%gleﬁlﬁ and
H2O. The orYbehrmingihaseAess(1drs wl 18R o) vare pdded dThmiamt was gaTedeai o5 whs
EY?POV at Fd-(folinﬂg h{ BRd %ewﬁ@%og%b; ﬂgfr;teﬁldgbggérﬁr?tbd% |vHJ(§jD?9. :FB? RITRIeSagPhy over
silicagel (eluent:;. 0.. e produc r ons were

col | ected aMPIHEd Wﬁ%@u&%ﬁa e Migrediagt vysheslgvigh BXPE Gna et a e
19. The 5aq. Yleay 8r25wmsf incorardiata5@d7 %)pr eci pi tate nore product, which was
filtered off and dried in vacuo. Yield: 0.16 g of internediate 19 (total
yield 15 %c) PExmmaion oflintPrnaddiPe 8par at i on of internediate 20

8- Brono- 2- chl oronmet hyl -i m dazo[ |, 2- a] pypi di ne _hydrochloric acid salt (0.3
g, 1.06 mml), and 2-propanol (0.122 my*g,41.59 mvl) were dissolved in DV

(3 M) and N N—N
ROy // y-CH,
O

N=/

Intermediate 57 (10 g, 46.0 mmol) was dissolved in DCM (500 ml). mCPBA (14.75 g,
59.84 mmol) was added to the solution. The r.m. was stirred at r.t. for 18 h. DCM and a
solution of 10 % NaHCOs in H,O was added. The organic phase was separated, and

10 washed 2 times with a solution of 10 % NaHCOs in H,O. The combined aq. layers
were extracted 10 x with DCM. The combined organic layers were dried (MgSOy),
filtered and the solvent was evaporated. Yield: 10.1 g of intermediate 58 (94 %).

d) Preparation of intermediate 59

H C~</N\N
3 N"

Intermediate 58 (10.1 g, 43.3 mmol) was dissolved in Ac,O (307 ml, 3.25 mol). The

15  r.m. was stirred at 80 °C for 2 h. The r.m. was cooled to r.t. and concentrated in vacuo.
The residue was suspended in DIPE. The resulting solid was filtered off. Yield: 10.5 g
of crude intermediate 59, which was used as such in the next reaction step.

¢) Preparation of intermediate 60
HO

ANy
N
H3C\(/N~N/D/ (Z]/CHs

N=/

Intermediate 59 (2.5 g, 9.1 mmol) and K,COs (1.26 g, 9.1 mmol) were added to MeOH

(30 ml). The r.m. was stirred at r.t. for 1 h. The residue was purified without



sodi um hydride (60 % dispersion in mneral oil, 0.106 g, 2.3 mml) was
added. The r.m was stirred at r.t. overnight. The m xture was separ at ed
bet ween BYQR010e07000820. The organi c | ayer was dried ( MySOPLI/EHPROMBsBA1 and t he
sol vent was evaporated. The residue wal purified by flash col um

chromat ogr aphy over silicagel (eluent: hexane/EtOAc from91/9 to 83/17).
The purest fractions were concentrated under reduced pressure. Yield: 0.1 1
g of internediate 20 (44 % . Exanple Al 3 a) Preparation of internediate 2

1 8- Br ond- 2vapbratienet thy lsoiveihtdazilsh camairmérﬁatagraguﬁbc@mma ig6l @Giedt: sal t

6. 128" b PRtci ot BRI MRERE The e Bncliam TS Sutist ina Be i wture.
was separ atedvenetvwaeevapbtafcinand/d1TGe rélivicovaganspental@rDvESs THe sddl Ay SO ) ,
filtered angtle,&olyan) v&%g%ﬁ%a%{ &k .Yiiéld:"fgzigfnl}eﬁﬁe_diﬁ iéﬁ;@ fs purified

by flash col' um chromat ogr aphy over Silicage exa OAc from

100/ 1 t @ 83hbldparalide R Mi&sledidi@et i ons were concentrated under reduced
pressure. Yreld: 0.1 I1 g of integgediate 21 (69 % . Exanple Al 4 a)

Preparation of internediate %ZT N H
8- Bronp- 2- chl oronet hyl -i m dazé ‘I‘(/%'N /pyP' %}E@yhydr ochloric acid salt (0. 4
I

g, 1.42 mol ), piperidine (0.14 N®/, 1) * and diisopropyl et hyl am ne
(0.367 m, 2.13 nmol) in DMA (5 m) were stirred at 50 OC overni ght. The
m xt ur e waslhsepadiatesd (et W8 mMiEOIDACHENE.4amb 43 raigol) MatB@.€0k (k.i®Hp. The

organi c_| ayghg I E R £ {50 rfngraﬁéo aﬁ@‘i‘oﬁi‘ﬁ. BRIME a3 QUgRer ated in
vacuo. The residue was purified by flash colum chronmat ography over
silicagel (@dddred oerndveaprcepengagh/ Bhe Bltaty §3s congentitedegtvagiadibPons wer e
concent r at edsididlfhs pREEEs) MIsBTEHnth chfbBh@graPhyt 30crdilRta denfcpicnedi ate 22 (33

0
A ExaerpI eDékﬂ/]E:tOAc from 100/0 to 0/100). The product fractions were collected and the
solvent was evaporated. Yield: 450 mg of intermediate 61 (42 %).

g) Preparation of intermediate 62

CH,O

\
N§/N L NH,

Intermediate 61 (1.1 g, 4.45 mmol) was dissolved in MeOH (120 ml) and a 10 %
NaOH in H,O (30 ml) was added. The r.m. was stirred at 80 °C for 3 h. The r.m. was

15  cooled to r.t. and concentrated in vacuo. The residue was partitioned between DCM and
H,O. The organic layer was dried (MgSQOy), filtered and concentrated in vacuo. Yield:
870 mg of intermediate 62 (95 %).

Example A27
Preparation of intermediate 63

CH;Q F
N=\
A NH N
= 4
H,;C N /z i , E/Z mixture
N =
— O/

20  Intermediate 63 was prepared by reacting intermediates 11 and 51 in a manner identical

to the procedure described for compound 181, Example B11.a.



a) Preparation of internediate 23 Phosphoroxychloride (0.59 m, 6.34 mol)
was added to DM (7 m) at 0 OC and the m xture was stirred for 0.5 h at

t hi s t enpeOabUvE0008- Br ono-i m dazo[ |, 2-a] pyri di ne (0.5 gPCZ/EP20001061321 Was
added at 0 0C, and the r.m was stirred’at r.t. overnight. The r. m
waspoured into an ice-cooled ag. Na CO solution and extracted with DCM The
organic |layer was dried (MgSO ), filtered and the solvent was evaporated in
vacuo. The residue was triturated with DIPE. The solid was collected and
air dried. Nimkghrabdsf tBe &mpdiindg medi ate 23 (78 % . b) Preparation of

i nternedi at 241 olution of |-Bronp-4-fluoro benzene (0.5 g, 2.86 muol)
in THF (6.4‘5%93-0—%633 added to a suspension of nmagnesium (63 ng, 2.6 mmol)
and et hyl nadwegsirationhlfeoimgeur{®1 dr ops of a 1M solution in THF) in THF (6 m)
at r.t. under a N atnosphere. Jhe m xture was h atepl at reflux for 10 mn.,
then cooled to r.t. The in \ture was pdagd to a sol ution of
internmediate 23 (0.234 ¢ 1]%\9 o), and the r.m was
stirred at r.t. overnlght er. wasy urdlnasat aq. NH Cd solution
and extracted with DCM The organic | a¥er Mas dried (MgSO ), filtered and

t he sol vent was evaporated in vacuo. Th&Tfesidue was purified by flash

col um chr dlviaigyl 2piwy panod sodiinini sa b & HO§ gJiJhﬁnmdﬂ,(BQNAIPB(Mng, Onh388Mmdl), t o

Werd ¢ o BuEfH) BRECLRTP) ”%26@%@95@“@%%2%{2 PIREL RN ¢ o5
A Sol Ut | on GRALE DI 4 selign 0 Smamp RoeBuare plpsnbymibizoB2 IRy ONEA0finl ) vas

added to a 56 HndNindblued @rorlﬁglaﬁa ﬁle%x(&e Qs gurggd%athnmpfo} 5Inﬁna@@é %e (3
m), and the r.m 15 mn,

stirr :

- pr opanol Y8 WA hwé%afa]%e&? ngﬁag@tﬁgld@rr B S BRSO Ve 1 The
filtrate wasmdskpaiatedyierwbenwithGRO aiithrinesalic omganic INayldE@a§ gtied i on. The
organic, | ayer r X! Jtered nd the so vapor at ed.
Viora: 18 o he S MRl Qe e i TP sl S e b RS EfEnE, o

chromatography over silicagel (eluent: DCM/MeOH from 100/0 to 98/2). The product

fractions were collected and the solvent was evaporated in vacuo.The residue was

crystallized form DIPE. The solid was collected and dried in vacuo. Yield: 0.49 g of

compound 1 (69 %).

15  a-1) Preparation of compound 1 (alternative procedure)
CH;0

DOy

A solution of 8-brorno-2-(4-ﬂuor0phenyl)-1rn1dazo[l,2-a]pyr1d1ne (3.2 g, 10.99 mmol)

in toluene (100 ml) heated on an oil bath of 80 °C, was purged with N, for 15 min.
2-Methyl-2-propanol, sodium salt (4.23g, 43.97 mmol), BINAP (0.51 g, 0.82 mmol),
palladium(II) diacetate (0.12 g, 0.55 mmol) and intermediate 2 (3.16 g, 13.19 mmol)

20  were added and purging with N, was continued for 5 min. The oil bath was heated to
100 °C and the r.m. was stirred for 16 h at this temperature. H,O was added and further
diluted with EtOAc (300 ml). The layers were separated. The aq. phase was extracted
with EtOAc (3 x 200 ml). The combined organic layers were washed with brine, dried
(MgSO0,), filtered and concentrated in vacuo. The residue was purified by flash column

25  chromatography over silicagel (eluent: DCM/MeOH from 100/0 to 98/2). The product
fractions were collected and the solvent was evaporated in vacuo to yield an off-white
solid. This fraction was triturated under DIPE/CH3CN and stirred for 2 h. A white solid
was collected and air dried. Yield: 3.74 g of compound 1 (82.3 %).



Exanple Al 6 a) Preparation of internmediate 26 Trifluoro acetic acid
anhydride (41.4 m, 0.297 nol) was added dropvm' se to a solution of

2- met hoxyw@o-2nita7ee0ani | i ne (50 g, 0.297 i n pyridi nePCIAF20000673The r. m
was- - stirred at r.t. for 1 h. and thégoseparated bet ween DCM and
ice-water. The organic |layer was dried (MgSO ), filtered and the sol vent
was evaporated in vacuo. The residue was triturated with heptane. The solid
was collected and air dried. Yield: 75 g of internediate 26 (95 %. b)

Pr epar at i on WPrépgatgion®dicaihgowdd 1 - Br ono- but an- 2-one (5 g, 31.8 mol ) was
added dropwi se to a suspensiortmd internediate 26 (4.2 g, 15.9 mmol),

pot assi um i odi de (0.264cg,- 1~ ii .4 g, 31.8 mol) in DW
(320 mM). The formed yel | ow pre ed off, washed with H O

and dried in vacuo. Yield: M g i nt ate 27 (79 % . c) Preparation
of internediate 28 MeOH (150 m) was adde

d/C 10 % ( 1 g) under a N
at nosphere. Subsequently, a 0.4 %thio e solution in DPE (2 M) and

InéI errrele gt BCRibré4, Bpyrididi@lionc We? ﬁl d@admnén Qvak aﬂ%ed/@?%oﬁlbb{lﬂ@ﬂ(tﬁg e 0C
unaer a oS r was apnsor pe e Cca S was
filtered of(f g‘b%ﬁoq 1@@%@3&% a%%ﬁFHH%HHeWﬁ%StFIF? e i éviﬁ%m ¥4 The
resi due w? lL&ﬁﬂw’daﬁlﬁgaIbﬁI\IM)leﬁlﬂl(ﬁﬂQOHBlol Mheluﬁmg)md@hé aya$ vwas dri <7ad f
SO ilter t he sol vent in va i el 0
oo ui ot SaRel A i Y RS AP HER; Bty By i\ Efdiand- 7 O
2- Met hyl5- 2-prijsd iyl RP Bl@ganatwesHPLC([BPszlagdomHy&rmw@)Cl%BBNSFQS(WL_%O% 0.193
ol ). _Pal | gl S} Inloilie AR Ah grddicht 80,8 INARED, 30fhibi ‘11%63?’@1@}@\1%8 (1.18

g,387mm were a to a’so I nt er nedi at
mmol) in tOTlg?emgdlecigraﬁqlgns were collected and worked up. Yield: 120 mg of

(50 %).

ompound 2

¢) Preparation of compound 57
CH;Q

N
N/

1-lodo-2,5-pyrrolidinedione (3.282 g, 14.6 mmol) was added to compound 1 (5.02 g,

10 12.1 mmol) in a mixture of chloroform (500 ml) and acetic acid (20 ml). The r.m. was
stirred at r.t. for 1h, and then a 10 % aq. Na,SO; solution (50 ml) and chloroform (100
ml) were added. The layers were separated and the organic layer was washed
successively with a 10 % aq. Na;SOs solution (25 ml) and a 1 N aq. NaOH solution.
The organic layer was dried (MgSO,), filtered, concentrated in vacuo. The residue was

15  purified by flash column chromatography over silicagel (eluent: DCM/MeOH from
100/0 to 99/1). The product fractions were collected and the solvent was evaporated in
vacuo. Yield: 5.76 g of Compound 57 (88 %).

d) Preparation of compound 58

CH;Q F
CH
3\\/\N4©~NH N
=
N
X
N

A mixture of compound 57 (500 mg, 0.927 mmol), Pd,(dba); (17 mg, 0.0185 mmol),
1,1°-bis(diphenylphosphino)ferrocene (20.5 mg, 0.037 mmol), zinc (7.3 mg, 0.11
20  mmol), Zn(CN); in DMA (10 ml) was loaded in a microwave vial under a N,

atmosphere. The mixture was stirred and heated at 150°C using microwave irradiation



and the m xture was purged with N2 for 5 mn. The r.m was stirred and
heat ed at 100 OC overni ght under a N2 at nosphere. H20 was added and the
m xt ure wWae 2exi07e@8ed with DCM The org&mi c layer was dPCEEPLMIS3P]
filtered and concentrated in vacuo. The’fesidue was purified by RP
preparative HPLC [ RP Shandon Hyperprep(r)Cl8 BDS (8 mm 250 g, LD. 5 cm;
nobi | e phase: a gradient of (0.25 % NHAHCO3 solution in H O ZMeOHZCH CN|
The product fractions were collected and worked up. Yield: 236 ng of

i nter medi at®r 29, (R4 r.80, washpolteepas ah k@ NEfOHRbREBR dindleRtréfedwith XIaNie of

. Subsequeta §rEue bt ior MEREy ket and soncsBeri i ty%e Thedfyars, oon
(6 M) was wadadifeddyit BprepadtithEPEEY RIPtShagdon Hypaspep®t C1& BBSAE um,1250f or

lh. The r. u i i : ! & . | uti on, and then
extract ed ’tl\rﬁ\@ ’%ﬁgtlgﬁﬁ%ﬁi %g%?fé}wﬁgsﬁi@%%@wnﬁ% tered and
concent rat eld2QMeQEVEH: N[ Tde prainchijacsions meer epdlgrtad endwovtedaty. Xexdd:éd as

such in them@%l‘%oﬁb@ﬂnd@‘ié@%? Al 7 a) Preparation of intermed iate 31 A
m xture of formc acid (12.8 m, 340 mmol) and Ac20 (8.54 m, (91 nmol) was

stirred at §g)Rrepdretiordér ddnibouddSI2UWnidanoof

3- am no- 6- br omo- 2xrgt hoxy- pyri di ne (5Fg, 24.6 melo) in THF (30 m S
added dropwi.se and the resulting - was cgli reed gwear ni ght 0 9C. The
r.m was c&%&fa\ninﬁo 'vvater. Thee p /@ atie er ed
of f, washed (H2SY ang=dri éd—Yi i N '

- 5.2 of . b)
Preparation of internedi ate 3 MaoN-(\ /)-Br O=/ V - N ~ A
| - Chl or o- propan-2-one (4.3%Q, 46.9 mmol) was added dropWwise to a m xture
of
Compound 122 Compound 100

A mixture of compound 58 (150 mg, 0.34 mmol), Raney nickel (50 mg), in a 7N NHj3
solution in MeOH (40 ml) was stirred at 14 °C under H, (atmospheric pressure). After
uptake of H, (2 eq), the catalyst was filtered off over diatomaceous earth and washed

10 with DMF. The combined organic layers were evaporated. The residue was purified by
RP preparative HPLC [RP Shandon Hyperprep® C18 BDS (10 um, 250 g, I.D. 5 cm);
mobile phase: a gradient of (0.05 % TFA solution in H,O and 5% CH;CN)/ CH;CN].
The product fractions were collected and worked up. Yield: 41 mg of compound 122
(27 %) and 11 mg of compound 100 (7 %).

) Preparation of compound 101

CH;0

F
CH3~ z >
N NH
{ N OH

15 A mixture of compound 57 (1570 mg, 2.91 mmol), palladium(II) diacetate (13 mg,
0.058 mmol), 1,3-bis(diphenylphosphino)propane (48 mg, 0.116 mmol), KOAc
(570 mg, 5.82 mmol) in a 1/1 mixture of THF/MeOH (20 ml) in a stainless steel
autoclave was pressurized under a 30 bar CO atmosphere. The mixture was stirred and
heated at 100°C for 16 h. The r.m. was cooled and concentrated in vacuo. The residue

20 was partitioned between DCM and H,O, and the organic layer was dried (MgSO,),
filtered, and concentrated in vacuo. The residue was purified by flash column
chromatography over silicagel (eluent: DCM/MeOH 99/1). The product fractions were
collected and the solvent was evaporated in vacuo. The residue (400 mg, 0.85 mmol)
was dissolved in THF (2 ml) and added to a suspension of LiAlH4 (32 mg) in THF

25 (14 ml). The mixture was stirred for 1 h at r.t. Subsequently, H,O (1 ml) and a 1 N aq.



internediate 42 (5.2 g, 18.8 nmmol), K@ (0.343 g, 2.06 mmol) and Cs2CC3
(21.4 g, 65.9 mol) in DMV (50 mM). The r.m was stirred at r.t. overnight
and was twerropaIo@d i nto i ce-water. Thg m xture was ext PatiEPdoonios132Et OAC.
The conbi ned organic |ayers were dried Ql\/gSO), filtered and concentrated
in vacuo. The residue was suspended in DIPE. The precipitate was filtered
of f, washed with DI PE and dried. Yield: 4.43 g of internediate 32 (82 %. -
- ¢c) Preparation of internediate 33 Internediate 43 (4.4 g, 15.3 mml) was

added to a WAGHYB enlPESHIRIMIAAI&. Ahe FesuRfhoZnixt@t Jvak BxtAeEd WHODTM and he

r.m was heated at reflux for T r.m was cooled to r. and, pour ed
A A b T e S i e T el
w v aq. NaGrhsalrifieddy ftash pblutin chhema@ogaphyovayparcagd selsapabaetecOH i ed (MySO

), filtere d r i T | in the
next react ?%’f\}ﬂs? gfg)&%@lﬂéﬁ %Cﬁgl.lézgeﬁéacgp 9%%%@ t|§1§tS Jélgﬁe@?aasté gglg)’o@%gl?ﬁj rélf)'ar ation
of i nt el iesigus paswishded ip POBRAOS dsetinunrsaicllode 1 of compagndmo )

Bl NAP (464 10 (19 9446 nmol ), Pd2(dba)3 (342 ng, 0.373 muol ), internediate 44
(1.0 g, 3.73 mmol ) and benzophenone imne (0.845 g, 4.66 mMmuol) in toluene
(20 nml; premi@nst B2deoxygenated) were stirred and heated at 100 OC for 2 h
under mcr ve conditions. The m xture was cool ed, and the sol vent was

r enoved inmwﬁ—om and a 1IN ag. HO solution (50 nl) were added
to the residue and the m xture was stirred at r.t. for 1 h. The r.m was
basified with a 10 %aq. Na CO3 sol ution ar xtracted with Et QAc. The

)

organic layers were dried (MO ), filter

in vacuo. The pI’OdUCCH}AQ‘,S//‘Q

silica gel (eluent: DCM IMeQx 0@/ 0 95/ 5). The product fractions
were collected and the g% Was € orfited. Yield: 0.6 g of internedi ate
34 (52 %yield over 2 reaction stepg). N

2-Methyl-2-propanol, sodium salt (384.42 mg, 4 mmol), BINAP (46.7 mg, 0.075
10 mmol), palladium(II) diacetate (11.33 mg, 0.05 mmol) and intermediate 2 (359.56 mg,

1.5 mmol) were added to a solution of intermediate 4 (305.15 mg, 1 mmol) in toluene

(10 ml; previously deoxygenated) under a N, atmosphere. The r.m. was heated
overnight at 100 °C. Subsequently, H,O was added and the mixture was extracted with
DCM. The organic phase was separated, dried (MgSO,), filtered and the solvent was

15  evaporated in vacuo. The residue was purified by flash column chromatography
(eluent: DCM/MeOH(NH3) from 100/0 to 96/4).The product fractions were collected
and the solvent was evaporated in vacuo. The residue was dissolved in Et,0, and then 1
N HCl in Et,O was added. The precipitate (HCI salt) was filtered off and dried. Yield:
0.145 g of compound 3 (27.0 %; .2HCI .2H,0).

20  Example B3
Preparation of compound 4

CH;0 =N
D)o,

HN

Qoo

N/
Intermediate 2 (0.106 g, 0.44 mmol), palladium(II) diacetate (0.004 g, 0.017 mmol), 2-
methyl-2-propanol, sodium salt (0.131 g, 1.37 mmol) and BINAP (0.016g, 0.026

mmol) were added to a solution of intermediate 7 (0.096g, 0.34 mmol) in toluene

25 (5 ml) under a N, atmosphere. N, gas was bubbled through the suspension and the



Exanple Al 8 BF3 etherate (0.154 m, 1.32 nmmol) was added to a m xture of
4-fl uorophenyl gl yoxal hydrate (4.5 g, 26.5 mmol) and

2- am no- wbnomopywsdi ne (4.72 g, 26.5 ) in DCM (100Pgir)EP20@6T32M Was
stirred at r.t. for 6 h. The resulting’precipitate was filtered off and
dried in vacuo. Yield: 4 g of internmediate 35 (49 % .b) Preparation of
internmediate 36 NaH (60 % in mneral oil, 414 ng, 10.3 nmol) was added to
an ice-cooled solution of internmediate 35 (1.06 g, 3.45 nmol) in DM (50

n). | )The r. dik M@ﬁns&aSMe@@dabTxglgﬁ%ﬁm 5 ThE fl{n Wagau&bai to(c@o?t@&trﬁndh\fasl_?_h
rnTD was n Su I N StLrre over ni e
o) e qBRE Lo ith BeD&R At i e i PEQ AR 5 TR i O Bt s

part i ti oned Mgl efiltddéMarahttic kbl@enttwes coaganicd. Thaypeodwa s as pueilled hyyEoh) |
filt d )
col umn chr omur iy SRRp TR P AR ETICMAMBR R Db o Mk 800/ 0 16

50/ 50) . 5Theprpdwlﬁr@@t1¢nsaf¢qr¢ éwéecmra@débq $0émnéwaanwpprﬁée%mwem Thasesedugpor at ed
in vacuo. TRg Je&%ﬂﬂf%e&"ﬁ%nﬁlgﬁﬁﬁﬁ%@%rédhcﬂvﬁ’fdﬁé&n%bz%jat'r@ YRH0.079igdd: 445
ng of internediate g % . Exanple Al 9 a) Preparation of internedi ate
37 2- Ami no- "R ERYA ﬁd)/"he (12.0 g, 69 mmol) and 3-brono-pyruvic (20.0 g,
0.104 nol) re . dissolved in EtOH and heated to reflux for 60 h. The
sol ution vvaféz’é%?—gg tor.t. and the solvent was evaporated. The residue was
di ssol ved iPrefir@fen afiwbnymshdéd with sat. aq. NaHCO , H20 and brine. The
organic |layer was dried (MySO )GH:fi | tered and evapor at ed under reduced
pressure. The residue V\B.SHQLLFB{I e RP prepar i e HPLC [RP Shandon
Hyperprep(r) C 8 BDS (8 ' a gradi ent of
(0.25 % NH4AHCO3 solutlonln /
col l ected and worked up. Yield: 10 g of nteTT gi ate 37 (50 %9. b)
Preparation of internediate 38 3
10 2-Methyl-2-propanol, sodium salt (256 mg, 2.66 mmol), BINAP (31.1 mg, 0.05 mmol),

palladium(II) diacetate (7.54 mg, 0.033 mmol) and intermediate 2a (203 mg, 1 mmol)

were added to a solution of intermediate 8 (191.21 mg, 0.67 mmol) in toluene (8 ml;
previously deoxygenated) under a N, atmosphere. The r.m. was heated overnight at
100 °C. Then, H,O was added and the mixture was extracted with DCM. The organic
15  phase was separated, dried (MgSO,), filtered and the solvent was evaporated in vacuo.
The residue was purified by flash column chromatography over silicagel (Eluent:
DCM/MeOH(NH3) from 100/0 to 96/4). The desired fractions were collected and the
solvent was evaporated in vacuo. The residue was crystallized from DIPE/CH3;CN. The
precipitate was filtered off and dried. Yield: 0.195 g of compound 5 (71.5 %).

20  Example B5

Preparation of compound 6
CH,Q

N=\

Iy

CH; N

2-Methyl-2-propanol, sodium salt (276 mg, 2.78 mmol), BINAP (45 mg, 0.07 mmol),
palladium(II) diacetate (10 mg, 0.046 mmol) and intermediate 11 (189 mg, 0.93 mmol)
were added to a solution of intermediate 12 (270 mg, 0.93 mmol) in toluene (5 ml;

25  previously degassed and put under N;).The r.m. was degassed and put under a N,
atmosphere. The r.m. was stirred overnight at 100 °C. H,O (q.s.) was added and the
mixture was extracted with DCM. The organic layer was dried (MgSQ,), filtered and

the solvent was evaporated. The residue was purified by column chromatography over



Internediate 37 (350 ng, 1.3 mml) was added to a refluxing solution O CH
MBr (3 Min THF, 0.91 m, 2.73 mmol) in THF (10.5 m ), and refl uxi ng was
cont i nuedwbani10llGoewsn. The sol uti on was fool ed to r.t. TRem/BHR2O9e20dded
and the solution was stirred for 5 min/4The sol ution was acidified with aq.
IN HCQ until pH 2. The THF was evaporated under reduced pressure. A sat.
K2CO38 sol ution was added until neutral pH The m xture was extracted tw ce
with ether. The conbined organic |ayers were dried- - (MySO ), filtered and

evapor at ed Jinehgel (CRALE @tmn\aés@Hrg@/l)Tme ﬂ; LAY CHES Wit chil@tbdvind | ash
1t

colum chronmato p r silicage 0to

57 515, 5 TRBHIGaN: REhe oo nerabied E HPEL sa bt SR CIREOnt as

evapor at ed prodwacws filt¥redlodf arddliadygn odiciiordt S0 FEdY atld 738ng d2cimpoumt ér medi at e
37 (2.02 g, 7.4 mmol) was dissolved in a m xture of dioxane/ H O (16 m /4
m ) and t heExanytleeBé was cool ed on an ice-bath. LiOH (355 ng, 14.8 mmol) was
added and tHe,4683 &t Rehguxitre was stirred for 20 h at r.t. The volatiles
wer e evaporated under reduqqgopressure The m xture was cool ed using an

i ce-bath, and was aC|d|f|gq haan agq. IN HNsolution until pH 4. The
precipitate was filteredof water (10 m), and dried in
vacuo. Yield 1.5 g of in rre at/e 39 /(). d) 9©Hepar at i on of
internediate 40 SOC (15 m, 206 , was\ added slowy to internediate 39
(1.6 g, 6.6 nmol) while cooling on i Thetkesul ting sol uti on was heat ed
to reflux tempec&hidr @ (196 nth, ﬁ‘m ?Mﬁ&ib%ﬁ‘%ﬁz G%Obqunhgl)rXIPhoé'@PbSCrﬁgce”trat ed

in vacuo. The residue was tritura final y t he product was
dried. Yiel 22 mmolyangk C0s (FBuings e l) woresyldeto nodyionagfiipgrnggdiate 15

i nt er nedi at@1% nig, A nZmdl) $OD Wb dtiy1- z:ﬁrogaﬁmwml)amdaeam afittsph&cS8hdt . m. Wad 6

ol ) vas added 40, @%hoﬁm]aifﬁosusa%ﬁé‘ 12 mih B L TP AL 8 4000 MO 1. 18

nmol) inT
10 The organic layer was dried (MgSQy), filtered and the solvent was evaporated. The

S

residue was purified by flash chromatography over silicagel (eluent: DCM/
MeOH(NH3) 100/0 to 98/2). The first product fraction was collected and the solvent
was evaporated: Yield: 0.038 g of compound 7 (8.9 %). A second product fraction was
collected and the solvent was evaporated, yielding 250 mg of crude compound 7. This

15  crude fraction was further purified by RP preparative HPLC [RP Shandon Hyperprep®
C18 BDS (8 um, 250 g, I.D. 5 cm); mobile phase: a gradient of (0.25 % NH4sHCOs
solution in H,O)/MeOH/CH;CN]. The product fractions were collected and worked up.
Yield: 181 mg of compound 7 (42.4 %).

Example B7

20  Preparation of compound 63
CH;Q

Nf\N i >
NH N
Hﬂ\)\/ ) J ) OCH,
N
—_ CH,

Intermediate 30 (220 mg, 0.466 mmol) was added to a mixture of NH4(OAc) (0.179 g,
2.32 mmol) in acetic acid (3 ml). The r.m. was heated at reflux for 1 h. The r.m. was
neutralized to pH 7 with an aq. 1 N NaOH solution, and then extracted with EtOAc.

The organic layer was washed with brine, dried (MgSQ,), filtered and concentrated in

25  vacuo. The product was purified by flash column chromatography over silicagel
(eluent: DCM/MeOH(NH3) from 100/0 to 96/4). The product fractions were collected
and the solvent was evaporated. The residue was purified further by RP preparative
HPLC [RP Shandon Hyperprep® C18 BDS (8 um, 250 g, I.D. 5 cm); mobile phase: a



vial was sealed off and stirred for 3 h at r.t. Another equival ent of
dinmethylamne (0.58 m, 1.16 mmol) was added and the resulting m xture was
stirred owermioghiveos The sol vent was evaﬂﬁ)rat ed. Yield: 1BCTmp2ah/067321
internediate 41 (49 %9. f ) Preparati© i nt ernedi ate 42A suspensi on of
internediate 39 (322 ng, 1.34 mmol) and carbonyl dii m dazole (238 ng, 1.47
nmmol) in THF ( 11 m) was stirred at r.t. for 2 h. DIPEA (0.233 m, 1.34
nmol ) was added and the resulting mxture was stirred for 30 mn. at r.t.

ggeﬂ Dl\/F (Zgraal)snwmo QS@@NH4ﬂa@%omaefmﬂlz© gwgml\{(jpgcm xrwlﬁo\éﬁ@@ ﬁ%lbﬂldﬂ’SEd for
at r. I oX am ne
0243 o, 1 e b e e hea s R R s ol & Rl A 6 20 bkt vt The

sol vent s me rated under reduced pressure. The residue was dissol ved
in DCM a fXanpicB times with H O The organic |ayer was dried (MySO ),
filter ed andae\Bigparationd figntpoundHiyc ed pressure. The residue was purified

via flash col um chromat ogr apHy\ over si | i gagel (el uent: DCM MeOH(NH 3) from
100/0 to 99/1). The product=Xragtinons were cyllgcted and the sol vent was
evaporated in vacuo. Yiel g 2T6 oNHi njNer g

Preparation of internedhk@te 43 I'nter mpdiat £
Pd2(dba)3 (40 ng, 0.044 nmmol ), X-phos (42 ng, 0.088 mmol) and Cs2CO3 (430
ng, 1.32 mmol) were added to a solution of intermediate 42 (125 ng, 0.44

mol ) P 2-fretikire of gmaneandl0F (oepdryd ansdraously ke cempeysghe Egamplesd3G) m  was
heat ed at ?_(ﬁs@ﬁlgf 9r99%2mm) i&}f%g},m&%QMSn dged; andut Etﬂum&meomso@ﬁu acted

w th DCM eor sdrle V\% orated The
resi due was” ?%ﬁ Zc(ﬁ?%ﬂ?ﬁg%crlgﬁw eév/%ﬁersﬂpﬁiegggﬁd <§ &b st
DCM Me OH( NH:aB@lyﬁ faRfiliefd & ff @veQHiaEQmac'Ehﬁs wmwndtwakhab\tzitbm&(y@rﬁlecol | ect ed

ond Lo 2o NSl UBR. YRR, L G YL T Ay Ol ALY 2 © 42
10 between DCM and H;O and the organic layer was dried (MgSO,), filtered, and
concentrated. The residue was purified by flash column chromatography over silicagel
(eluent: DCM/MeOH(NH3) 100/0 to 90/10). The product fractions were collected and

the solvent was evaporated in vacuo. Yield: 350 mg of compound 107 (80 %).

b) Preparation of compound 111
CH3

N=\
)\/ N
[\
H,C \n/\CHz

15  n-Propionylchloride (3.8 ul, 0.043 rnmol) was added to an ice-cooled mixture of
compound 107 (20 mg, 0.046 mmol) and Et;N (13 ul, 0.091 mmol) in DCM (1 ml).
The r.m. was stirred at r.t. for 24 h. The solvent was evaporated and the residue was
partitioned between DCM and H,O. The organic layer was dried (MgSQO,), filtered and
concentrated in vacuo. The product was purified by flash column chromatography over

20  silicagel (eluent: DCM/MeOH(NH3) from 100/0 to 93/7). The product fractions were
collected and the solvent was evaporated. Yield: 10 mg of compound 111 (44 %).



DBAH ( 1 Min hexane, 2.6 m, 2.6 nmol) was added to a cooled (-78 00
sol ution of ethyl
8- i odo- 6-worzofo/azeroset hyl ) i m dazo[ |, 2- %pyri di ne- 2- car bexyIERL@9/(047301 g, 2.6
mmol) in THF (30 mM). The r.m was stirfred at -78 OC for 1 h, then another
eq of DIBAH ( 1 Min hexane) was added and stirring was continued at -78 0C
for 1 h. The r.m was quenched with H20O (5 m ). The m xture was partitioned
bet wen DCM and H2O. The organic | ayer was separated, dried (MySO ), and
filtered. MER Hrépdoadtich of2dmpohd 1 Mas added and the r.m was stirred at r.t.
overnight. The m xtome was filtered over a pad of- - diatonmaceous earth,
and the filtrateyuss c ent r at etS uo Yield: 0.51 g of internediate
44 (used as such]inn ur eggt i ep A sol uti on of KO Bu (0.505 g,
S

4.5 mol ) andy I tr eny on Oﬂﬂ/d*eo 5CHnol) in Et O
(15 M) was stlrred at 0 0C h. A solutfon of internediate 44 (0.5 1

g, 1.5 mol) in Et20 (10 m) sadded at 00C, and the r.m was stirred for
18 hat r.t. Ther.m was filtered over diatomactdus’®arth and the filtrate

was concentHBtr@okmmmgaotz@ mrhbB was St idero wesd lut Da Gl 621 (R grtHbxyReRxy)-he sane
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nol ) ropw se sol
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was  a Subse
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the HCl salt by addmg a 6 N HCI solution in 2-propanol. The precipitate was filtered

off and dried in vacuo. Yield: 36 mg of compound 114 (23 %; .3H,0 .1.7HCI).

Example B9
Preparation of compound 117
CH;0
N\ 0
)\/N NH N CH,
et |
3 / \
H,03HCI —

15 A1 M solution of CH3CH;MgBr in THF (0.49 ml, 0.49 mmol) was added to an ice-
cooled solution of intermediate 43 (50 mg, 0.12 mmol) in THF (1 ml) under N,
atmosphere. The r.m. was warmed up to r.t. and stirred for 2 h, then cooled again to
0 °C and more CH3;CH,;MgBr (0.25 ml, 0.25 mmol) was added. The solution was
warmed up to r.t., stirred for 2 h, cooled again to 0 °C, and again CH;CH,MgBr

20 (0.25 ml, 0.25 mmol) was added. The r.m. was warmed up to r.t. and stirred for 2 h.
H,0O was added and the solution was acidified until pH 3 using an aq. 1 N HCI solution.
The solution was stirred for 45 min and was basified using NaHCQOs;. The volatiles were
evaporated. The product was extracted 3 x with DCM. The combined organic layers
were dried (MgS0O,), filtered and evaporated under reduced pressure. The residue was

25  purified by RP preparative HPLC [RP Vydac Denali C18 (10 um, 250 g, I.D. 5 cm);
mobile phase: a gradient of (0.25 % NH4HCOs3 solution in H,O)/CH3CN]. The product

fractions were collected and worked up. The resulting oil was dissolved in CH3CN and



and brine, dried (MgSO ), filtered and evaporated under reduced pressure.
The residue was purified via colum chromatography over silicagel (el uent:
DCM . ThewproducbtooBr acti ons (a m xture_of internedi ate 26Tardowoioe73di chl or o
precursor) were collected and the sol v%ﬁr was evaporated in vacuo. A
suspension of CaCO (13.1 g, 131 nmol) in H20 (200 mM) was added to the
residue, and the r.m was heated at 90 OC for 1 h, and then overnight at
r.t. The m xture was extracted with DCM The organic | ayer was washed wth

brine, driege N\Hsgaluudﬂ int ﬁ?@ﬁa@ﬂ@a@ﬁ@@ﬁr Thefrevipitele wadIeed | esbai@ The
resi due was. puri I%Clg g um Chﬂ‘g f%ﬂp o%ﬁ{: silicagel (eluent:

DCM MeOH f r'8if 40/ '0° 171g§/ff°%‘}’°" ﬁ 3 Pons were col | ected and
t he sol vent as, e :ilgorated in vacuo. Yield: 7.25 g of internediate 46 (56
%W.- - b) n of intermediate 64 Trinethyl-trifluoronethyl-silane
(8. 25 m , SBeparatanl f cempoanddd/ t o a degassed and ice-cool ed sol . of

i nt er medi at e 46 (6.1 g, 27.1 Fr‘rh9) in DIVE (92 ), FCsF (823 ng, 5.4 mol)
was added to this mxtureNamd vvass ed ar r.t. for 30 mn.
Anot her eq of trinethyl-tr uor %7 -s ATENAS added, and the r.m was
stirred at r.t. for 1 hH he r.m was el on an ice-bath, and a 1IN aq.
HC sol. (40 m) vvas added and the mx_uj c' icnmed at r.t. for 5 h.
Addi ti onal alN (3 the m xture Was stirred
at 45 0€ o rmimlﬁ% {of mwémﬁﬁhﬁ&qﬁ e(3ﬁ%§1gp9r7ﬁ|r§meléﬁ%ﬁmawekqlﬁSQ/@ghéntH remove
the organi q4eeh1wa& Stirrdd @rwa&ldedpieehtmamehb 9rd§m{ré)1 AQ‘teWaﬁtaE@@ﬂ Bd(1aqg

basified w .ution to resultin I| S were
P g b0 oaB R o PR Bl B Ty UReh AL gugglund
i nt er medi atthe Bebiduédva¥jpartajontlt bggarcat DOIM ehd HrOeThedligatie 1G5r $@CHAed 0. 44
mol ) and t
i nt er medi at %Vl%ﬁb ?iﬁggege(?é]ifh Jggierﬁraq%.%)%)vax%wh?ﬁgo% '§\9 V@ﬁﬁﬂﬁﬂieﬂ b'y%sﬁn::olumn
10 chrornatography over silicagel (eluent: DCM/MeOH from 99/1). The product fractions

were collected and the solvent was evaporated. The residue was triturated with DIPE

and a drop of CH3CN. The product was then dried in vacuo. Yield: 26 mg of

compound 127 (7 %).

Example B11

15 a) Preparation of compound 181
CH,0

N=\ f
P N N 0™
H3C N / ¢ ,
N

Intermediate 11 (408 mg, 2 mmol), Pd(dba); (184 mg, 0.2 mmol), X-phos (0.21 g,
0.0.44 mmol) and Cs,COs (1.95 g, 6 mmol) were added to a solution of ethyl 8-iodo-6-
(trifluoromethyl)imidazo[1,2-a]pyridine-2-carboxylate (0.768 g, 2 mmol) in 2-methyl-
2-propanol (10 ml) under a N, atmosphere. The r.m. was heated at 100 °C for 2 h.

20  Then, H,O was added and the mixture was extracted with EtOAc. The organic layer
was washed with brine, dried (MgSQO,), filtered and the solvent was evaporated. The
residue was purified by flash chromatography over silicagel (eluent: DCM/MeOH from
100/0 to 97/3). The product fraction was collected and the solvent was evaporated:
Yield: 0.509 g of compound 181 (55 %).

6



cooling on ice. The resulting solution was heated at 45 OC overni ght, and
was then cooled to r.t. and concentrated in vacuo. The residue was

partiti orn®0 2bmore®s DCM and an aq. KZCi) sol ution. The oPgamPeIMAYBR1 WaS
dried (MgSO ), filtered and concentr at @ in vacuo.Yield: 0.55 g of crude

i nternedi ate 65 which was used as such in the next reaction step. Exanple
A22 a) Preparation of internediate 47 Phosphoroxychloride (1.25 m, 13.7
mol ) was added to DMF (3.5 m) at 0 OC and the m xture was stirred for 30
mn at 0 OC. bntEepRdiiat 6f cbépoudd @52 3. 44 mmol ) was added at 0 OC, and the
r.m was stirred at r.t. and DMeH;5 nl) was added. The r.m was stirred at
r.t. overnight. The r.m was lggk{re ice and te m xture was neutralized

by addi ng NaHCO 3. The m xtur¢ was adt ednwith DCM  The organi c | ayer
was dried (MySO ),filteredn ¥he Sof ve g evaporated in vacuo. The
residue was triturated with DIPE. The sokidNwas collected and dried. Yield:
0.625 g of internediate 47 (57 %9. b) Preparation of internedi ate 48 NaBH
(28 ng, 0.75 mmwol) was added to a sol utffon of internediate 47 (200 ny, O.63

mmol ) in Meblibiorrb) cafisbubtii 8( 20.509 g, Tenrfoliin VEE (3Birkl) &ds adddd. dropwike 15 i n
and then the solvents E ved, The res ghgel rtltloneg. bet ween DCM
and H O THO oRpaten AT HIEY i 24 g Be Y HH PR ety YRS TBSRYERT vias
evapor at ed fon 1\haamdovas Yhel dlut@Dwitly ECDAc riflerorpaiiatagedh8ay washed with)a PNegoar at i on
of 1 ntergredy - ( ) j hate 48
(90 nmg, 50. %%ﬁﬁﬁ@tﬁ%ﬁ(@%ﬁﬂ?ﬁ% r. mkzg\dégég?g ?érerga&l%te 4 IB &t%gl{{g'?f 0 mn,

t hen an aq.Rraduct NasowiSed by flash eodirarl chramatagnphgoyensidcagalehucnkis separ at ed.

The or gani cpERYRcOMEohd 30/ EIL I/ P) The Pl RULOMBEEBHS wERIoNe@BHadd@c kbIvEfiat € was
concentrated. Yield; 90. rr(? of Interned ate 49 5% % . d) Preparation of
i nt er medi atwasgyaporated. Yield: 377 mg of compound 152 (82 %).

c) Preparation of compound 147
CH;0 .
Nﬁ\ /@/
N
o ) ij)o
4

F5C

10  Diisopropyl azodicarboxylate (0.12 ml, 0.62 mmol) was added to a solution of PPh;
(0.167 g, 0.64 mmol) in THF (40 ml) at 0 °C. The mixture was stirred for 30 min.
Subsequently, compound 152 (0.172 g, 0.41 mmol) and 4-fluorophenol (46 mg,

0.41 mmol) were added. The r.m. was stirred at r.t. for 2 h and was then partitioned
between DCM and an aq. 1 N NaOH solution. The organic layer was dried (MgSO,),

15 filtered and evaporated under reduced pressure. The residue was purified by RP
preparative HPLC [RP Luna C18, mobile phase: gradient of (25 mM aq. NHsHCOs
solution)/(1/1 CH3CN/MeOH) from 47/53 to 18/82)]. The product fractions were
collected and worked up. Yield: 46 mg of compound 147 (22 %).

Example B12

20 a) Preparation of compound 154
CH;

0 H N SCH,
DN /]
N / N
o
F;C

N%\
);xr/
H,C

Intermediate 11 (38 mg, 0.15 mmol), Pd,(dba); (14 mg, 0.015 mmol), X-phos (14 mg,
0.015 mmol) and Cs,COs (145 mg, 0.44 mmol) were added to a solution of



A 0.5 M NaOwe solution in MeOH (0.64 m, 0.32 mmol) was added to a solution
of internediate 49 (90 ng, 0.265 mml) in MOH (2 mM). The r.m was stirred
at r.t fowo201mm7m0and t hen t he sol venti were renoved i nPCRAEPROIDHB2T esi due
was partitioned between DCM and H2O. T &- organic layer was filtered over

di at omaceous earth and the filtrate was concentrated. The residue was
triturated with DIPE and dried in vacuo. Yield: 60 ng of internediate 50
(67 %9. e) Preparation of internediate 51 E/Z m xture- - A solution of KO
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i nt er medi atmixdure (Ws @5trasteBwithblQMi TheToigagia layley wmadnaﬂﬁégsm) blt&&l amt t he

t td 1 dH
G "he- or gt S efesiJatatedt e iiiade W MR Ah CRRATIRELEEY a1
evapor atded sﬂmcasgalcéblentrﬂiéz(}/h@tmefrqmé/ lgtar/ Hi @be Wdé@IWﬁO@Wﬂ@ﬁ@ieﬁ@d@pﬁy over
silicagel (@bysint VAN MRS ki 0008 gFHfQGHfPQ)uBﬂqul ong,were col lected and

t he sol vent S evapor at efd Yiel intermediate 51 (68
% E/Z mixtur ) Preparatio ,~o_~_r,.4_, of |nterrred| ate 52

| -1 o0do- 2, 5- pyrroI|d| ned| one (2. Fa 108 3 ) GNas added to intermedi ate
12(2g,687mm|)|nDCl\/I( ¥iie Wwas stirred at r.t. for 1 h
and was then washed with H : anl/c ITayer was dried (MgSO ), filtered
and concentrated. The resi _%as tritur d wth DIPE, and dried in vacuo.

Yield: 1.2 g of internedi ate 52 (42 % .;,0) Preparation of internediate 53 A
Xt e of 4R 8heidida (90 oo a0 haTIRbw RS0 RGBS, 112 0

0.4 % thiophene solution in DIPE (1 ml) and compound 154 (30 mg, 0.072 mmol) were

10 added. The r.m. was stirred at 25 °C under a H, atmosphere until 1 eq of H, was

absorbed. The catalyst was filtered off over diatomaceous earth. The filtrate was

evaporated and the residue was purified by flash chromatography over silicagel (eluent:

eluent: Et,O/heptane from 1/1 to 1/0). The product fraction was collected and the

solvent was evaporated. Yield: 0.027 g of compound 153 (88 %).

15 Example B13

Preparation of compound 159
CH;0, H;C

N&\
N—<\ >—NH N
)%/ J F
H;C /i </N I
=N

A 1/1 mixture of THF and MeOH (100 ml) was added to Pd/C (10 %, 500 mg) under a
N, atmosphere. Subsequently, a 0.4 % thiophene solution in DIPE (1 ml), compound
157 (prepared according to example B6, 141 mg, 0.3 mmol), and KOAc (36 mg, 0.36

20  mmol) were added, and the r.m. was stirred at 25 °C under a H, atmosphere until 1 eq

of H, was absorbed. The catalyst was filtered off over diatomaceous earth. The filtrate
was evaporated and the residue was partitioned between DCM and a sat. aq. NaHCO;
solution. The organic layer was dried (MgSOQy), filtered and the solvent was evaporated.
Yield: 0.103 g of compound 159 (79 %).



1.58 mml ), Pdd 2(PPh3)2 (40 ng, 0.057 mmol), Cul (10 ng, 0.053 mmol) in
Et3N (6 m) was stirred at 50 OC for 20 h under a N2 atnosphere. The

m xt ure Wa© 2pevd7d@8oned bet ween DCM ang H2O. The or gani eCirapesodmes2dri ed
(MgSO ), filtered, and concentrated in Yacuo. The residue was purified by
col um chr omat ogr aphy over silicagel (eluent: DCM MeOH 99/1). The product
fractions were collected and the sol vent was evaporated in vacuo. Yield:
170 ng of internediate 53 (33 % . Exanple A24 Preparation of internediate
54- - A m XgExn@1©B13, 5- di br ono- pyrazin-2-ylamne (5 g, 19.8 mmol) and
2-bromo-1-(4- fluoro-2-neth I-Bh ) -ethanone (13.7 g, 59.3 mmmol) was
heated at 1002 (Lﬂ’J at - nt was renoved under reduced pressure,
and the residue was purified via'f gsh col unfisbFomat ogr aphy over silicagel
(el uent: n-heptane/ Et OAc 90/}?)1\-1 e\prgduct fr i ons were col |l ected and

t he sol vent was evaporated ] ac Th ndue™has suspended in DI PE and
dried in vacuo. Yield: 3.1113Cg of intermegl a§ 54 (41 % . Exanple A25

Preparation of internediate 55 A m xtur
4- br ono- 6- chl or o- pyri dazi n-3-ylam ne (&7g, 24 mmol) and 2-brono-1-(2-
chl or o- phenyl ) - et.h 10 4 i - pr ol (2 heat ed at
70000 bvertiidmenainang et FERbu 4k ot O Thel Rl $Fmina the
resi due wasl.¢4 mrael) andedsQ:H6BI7RE21 imeolswkicchddead tadd sdwtfionedf interéatand washed
wi th an zaq. t [ he i i llggﬁg Lltered
and the Ssol@Zﬁtg’&@(@%%%?ggh?ﬁ&@g%éso eﬁdgg\?dﬁﬁg{d\}\g@héuh |I)é i %%31 fl ash
col umm chr diratedgt ABMIC By dio hsiThern dbl weeaddedend hennivarrmgs £5yactepitpr oduct
; r ?Ct i 0][18_ V\BCM.qgl_lelcsfh’bg%d%B ngchﬁyé@lv)é%‘&rié@ﬁ(%dw,q{lﬁefr&ﬂaﬂdﬂhé’é’&u&n wisel d:

- got név%{)orgr?lteld%ﬁe resid&e Was/%ﬁrigé(fbrg)ha?shpé%rornatography over silicagel (cluent:

DCM/MeOH(NH3) from 100/0 to 97/3). The product fraction was collected and the
10 solvent was evaporated: Yield: 1.2 g of compound 174 (34 %).

b) Preparation of compound 171

CH;0 Cl
N
N\ / Nxu N
IS 9
\ —
I\
=N
H,C
CH,4

2-Isopropenyl-4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolane (132 mg, 0.79 mmol) and
Pd(PPhs)4 (38 mg, 0.033 mmol) were added to a mixture of compound 174 (306 mg,
0.66 mmol) in dioxane (10 ml) and an aq. sat. NaHCOs solution (5 ml). The r.m. was
15  heated under microwave conditions at 160 °C for 10 min. The r.m. was cooled and
filtered over diatomaceous carth, using EtOAc as eluent. The filtrate was evaporated
and the residue was purified by flash chromatography over silicagel (eluent:
DCM/MeOH(NH3) from 100/0 to 97/3). Yield: 0.25 g of compound 171 (81 %).

¢) Preparation of compound 163
CH50 Cl

H;C =~ — / S

/

—N

H;C
CH;

20  Compound 171 (120 mg, 0.25 mmol) was added to a mixture of MeOH (40 ml) and
Pt/C (5 %, 50 mg) under a N, atmosphere. The r.m. was stirred at 25 °C under a H;



a) Preparation of internmediate 56 NH2 Cul (1.71 g, 8.9 nmol) and

N, N - di net hyl et hyl enediamne (1.91 m, 17.92 nmmol) were added to a m xture
of 2-am nwoReicadawsri di ne (5.03 g, 22. rrm)l) 3- net hyl PCITHEP2009D67821
triazole (2.42 g, 29.1 mvol) and Cs2 (14 60 g, 44.81 mmol) in DV (40
m). The r.m was heated at 110 OC for 7 h., the r.m was cool ed, EtOAc was
added and the m xure was washed with H O The H20 | ayer was extracted 5
times with Et OAc. The conbi ned organic | ayers were dried (MgSO ), filtered

and the sol ugik nw@mﬁﬂawqroa‘t}edwsmby@%w ThEhexfues Wy 81t¥was oPet didtbedcdays RP

v v R et PR G TR S T b et

The pr oductover aititagehé lvet:eDCH/ MeOfefitomnd0tthte 9§dﬂ)\/§]m prodsct éraatiar w’aed Y| eI d:

Ilnt5 et modi ot ERCG Atg 0y eporatt TEEI G A RNEE 3N (1.1

, 94. 2 mmpl )y, §1§c20 (17 8 m, 188.4 mmol) vvere added The r.m was

stl rred at or : The r.m_was cooled to r.t. and concentrated in
vacuo. The red] dUsDaLAl o8H@EBd LA7 DI PE. The resulting solid was filtered
of f, washed with DI PE, and drl%ldo Yleld 3.25 Finternediate 57 (79 %.

c) Preparation of |nterrred| t’e |at (10 g, 46.0 mmol ) was

di ssolved in DCM (500 m). nmol ) was added to the
solution. The r.m was stifre /foN 8 hca,DCM and a sol ution of 10 %
NaHCO in H O was added. The or ganl c ph was separated, and washed 2 tines

with a solution of 10 %% NaHCO 3 in H2 The conbi ned aq. | ayers were
ert 1 acted 0.5, Pl ECTTAPRE LRGeSt 0, L300
(94 9. 1.04 mmol) and DIPEA (269 mg, 2.08 mmol) in CH3CN (5 rnl) was heated under
microwave conditions first for 3 h at 160 °C, and then for 2 h at 170 °C. The r.m. was
10 cooled and the resulting precipitate was filtered off, washed with CH;CN and DIPE,
and dried. The precipitate was purified further by flash chromatography over silicagel
(eluent: DCM/MeOH from 100/0 to 97/3). The product fraction was collected and the
solvent was evaporated: Yield: 0.044 g of compound 177 (8 %).

b) Preparation of compound 176

CH;Q F
N\
)§ N NH N
H,c” N >/ ¢ J
N N CHj
\—/

15 MeOH (40 ml) was added to Pd/C (10%, 50 mg) under a N, atmosphere. Subsequently,
a 0.4 % thiophene solution in DIPE (1 ml) was added and the mixture was stirred at
25 °C under a H;, atmosphere for 30 min. Compound 177 (100 mg, 0.2 mmol) and
KOAc (39 mg, 0.39 mmol) were added and the r.m. was stirred at 25 °C under a H,
atmosphere until 1 eq of H, was absorbed. The catalyst was filtered off over

20  diatomaceous carth. The filtrate was evaporated and the residue was purified by flash
chromatography over silicagel (eluent: eluent: DCM/MeOH from 100/0 to 95/5). The
product fraction was collected and the solvent was evaporated. The residue was
triturated with DIPE and dried in vacuo. Yield: 0.065 g of compound 176 (77 %).



d) Preparation of internediate 59 Internediate 58 (10.1 g, 43.3 mol) was
di ssolved in Ac20 (307 m, 3.25 nol). The r.m was stirred at 80 0C for 2
h. The r.wo2em070®8l ed to r.t. and cong&gtrat ed i n vacueCT/Hreomwmsisdue was
suspended in DIPE. The resulting solid®was filtered off. Yield: 10.5 g of
crude internedi ate 59, which was used as such in the next reaction step. e)
Preparation of internediate 60 Internediate 59 (2.5 g, 9.1 mmpl) and K2CO3
(.26 g, 9.1 mol) were added to MeOH (30 m). The r.m was stirred at r.t.
for 1 h. ThexdnggéBUe was purified without- - evaporation of the solvent by
flash colu chr omat ogr aph Yer silica gel (eluent: DCM MeCOH from 100/0 to
90/ 10) . Thﬁﬁ%ﬁ%ﬁﬁg@%r coll ected and the sol vent was evapor at ed
i n vacuo. The residue was suspendad in DI PE. Thg lid was filtered off,
washed wi th DI PE, and dried.N”‘?i\L%i‘}_gV ' iate 60 (47 %9. f )
Preparati on of internedi ate)&yiI | NLey'med| ape 1 g, 4.28 mmol), CH3I
(0.4 m, 6.43 mmol) and A2 (1.18 g, /4. 28 pl) were stirred in DVF (50
m) at 60 OC for 4 h. The r.m was cooled_to rCt; and filtered over

di at h ilt trated.i w L i d

our 71 ed oy ie PO bise Bk AERGEE T 05 SRSHE R (R e cnc

from 100/ 0 @.65@mincd0dnd AHEOp(Bdung, X.3haimoln svereadeed 0d b eatieoh ain®btane-sol vent
: _ . . o . ¢

e ermon ars Cashiptepiny A0 imi Rt FEfthAY e ﬁﬁfg?f%%.?;ma?%% iSRG T o

(120 nl) amfotpcaldaysmpedin eramrploAO380 hing, (&4 rameld dn 2-mrshyl-2rproparp162Q mbed at

80 0C for 3ydier K6 afmdBphMRSTEOOMER ad Beatedtat 1806C EQANGENIHRE 8de t.h. VAGUO. The

residue was partitioned betwee and H2O. The or gani r was. dried
(MySO ), fi9okdda T4n z@m&ﬁﬁ?ﬁﬁr@% Y as G%tréftad%@tﬁdfﬁgﬁ dfc AR i at o

62 (95 % . organic layers were dried (MgSOy), filtered and concentrated in vacuo. The residue was

10 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 triturated with DIPE. The solid was collected and dried in vacuo. Yield:
0.210 g of compound 145 (60 %).

Example B17

15 a) Preparation of compound 182
CH;O

E\N@NH N I
i S _ %:f; I CF,

Intermediate 34 (195 mg, 0.96 mmol), Pd,(dba); (88 mg, 0.096 mmol), X-Phos (100
mg, 0.211 mmol) and Cs,CO3 (935 mg, 2.87 mmol) were added to a solution of
intermediate 65 (300 mg, 0.96 mmol) in 2-methyl-2-propanol (23 ml) under a N,

20  atmosphere. The r.m. was heated at 110 °C overnight. H,O was added and the mixture
was extracted with DCM. The organic layer was dried (MgSOy), filtered and the
solvent was evaporated. The residue was purified by flash chromatography over
silicagel (eluent: DCM/ MeOH(NH3) 100/0 to 97/3). The product fractions were
collected and the solvent was evaporated: Yield: 0.020 g of compound 182 (5 %).

25 b) Preparation of compound 179
CH,Q

N )N

N NH N
~ _ J fcm
H,C
3 4 N



Exanmpl e A27 Preparation of internediate 63 E/Z m xture Internedi ate 63 was
prepared by reacting internediates 11 and 51 in a manner identical to the
pr ocedur evoesuva7hed f or conmpound 181, anple Bl 1.a .- PcTRP200@pBRALi On Of
t he conpounds Exanple Bl a) Preparatioh of conpound 1 2-Met hyl -2-propanol
sodiumsalt (0.495 g, 5.15 mmol ), BINAP (0.08 g, 0.13 nmol), palladiumll)
di acetate (19 ng, 0.08 mol ) and internediate 2 (0.454 g, 2.23 mvl) were
added to a solution of 8-brono-2-(4-fluorophenyl)-imdazo[l, 2-a]pyridine

(0.5 g, 1. 7RcoMD(3D nhin wiad bddsago PAAT M Y5, @rmdng)hﬁldei xNyﬁ@nds@ﬁer@L&%@humﬂﬁ N for
2t mospher o. &1 R it T BRI somps R B e B3R bri ne.
The organi cwtrayddedidhie dim. edhs (My&Oat)25 TG hmcbr ecﬂlzando&}xhareemht ateqdf Hp waacuo.
The residue cagel

(el uentS | m&%ﬂ da&%g%gg {f ﬁ&}égf) %Wﬁﬁm&ﬁgﬁ%?g @ rac elofc{)%%te\/\s‘!éége cgl | ect ed
and t he 5sol sveperaigdsndiipesiduedas punidizashity, frash cob@m@éomatggtapbfspmrwiﬂzcéd form

DI PE. The sgl| (QuM@SDGM/K@@PFQOﬁln@OW!oe}j7/3)nTH@ﬁM@uct\ﬁa%{19ns \Qeﬁ%oged*?éd eﬁfaﬂpound
1 (69 %9. a-1) Preparation

ound .1 (alternative proce ure utlon
of 8- br ono- @ne%ltlfaﬁ%idwﬁﬁ@nﬁy Ig8 uaéz%[tlrltuzat%f} mﬁ?.l%li’ﬁeﬂe%sogldgwsm %eirm
tol uene (10fhdrdricdhieddied. Tivld@rs @ lof bempowid 899 QG %ywas purged with N2 for 15
mn. 2-Methyl-2-propanol, sodiumsalt (4.23g, 43.97 mmol ), BINAP (0.51 g,
0.82 mol ), palladiun(ll) diacetate (0.12 g, 0.55 mml) and internmediate 2

(3.16 g, 13.19 mol) were added and purging with N2 was continued for 5
m n. Thd oi Copaundaddo Aéatletd &4o86 to 91, 94, 98 and 100 to 182 in tables 1, 2, 3,4, 5, 6,

7, 8, 9 and 10 list the compounds that were prepared by analogy to one of the above
Examples. In case no salt form is indicated, the compound was obtained as a free base.
Compounds 72, 85, 92, 93, 95, 96, 97 and 99 in tables 2, 5 and 6 list the compounds
that can be prepared by analogy to one of the above Examples. ‘Pr.’ refers to the

15  Example number according to which protocol the compound was or can be synthesized.
‘Co. No.” means compound number. The Example numbers indicated with an asterisk

“*” were described in detail in the Examples section.

Table 1
2
R! K
—
NH N_ _R?
= at|
0 - N R4
Col pp IR | R R’ R’ R’ salt form
No.
8 |Bla|H | CH; |CH:O H s—{ Hr
9 |Bl.a H CH3 CHgO C(CH3)3 H
10 |Bl.a H CH3 CHgo (CHQ)Q-CHg CHQ-CHg
11 |Bl.a H CH3 CHgo (CH2)3 CH3 (CH2)2 CH3
12|Bla |H | CHy |CH:O —( ) H
5 |B4* | H | CH; |CH;O §—© CH;
13 (Bl.a | H | CH; |CH;0 §—© §—©
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100/0 to 99/1).

evaporated in vacuo.

conpound 06 2a0m78d8r e of conpound 57 (
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0.1 1 mml),

ng,
nmol ) ,

m cr owave V|aI

0.0185 mml ),
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The product fractions were collected and the sol vent was
Yield: 5.76 g of Conpound 57 (88 % . d) Preparation of

0. 927 moPLT/EPO@OMEERE (17

37

Zn(CN) 2 in DVA (10 mM) was | oaded in a

The m xture was stirred and heated at

1500C usi ng crowave irradiation- - for 1 h The m_was poured into an
ag. NH OH sol ution, and extracted with DCM The organic | ayer| was drj ed
(MgSO ), f ?%3qed,land goncenktated in vgéuo. The resi dife was|spieforfn €d by
RP preparatnye HPLC [ RP Shamdon Hyperprep(r) G 8 BDS (8 nm 250 g, LD 5
cm); nobile phasel a gradient of [(0.25 %NHAHCO3 sof ution in H2O 7 MeCH CH
3CN]. The product |fractions|were coIIectee and worked up. Yigld: 275/ ng of
conpound 5827 681.84| .He) EdepaCHiO on of é.-ﬁ:}nds 12P an@H100 donpound| 122
Conmpound 1Pp0 A m Xture of conpound 58 (1 ng, 0.34 nmol), Raney nickel (50
ng), in a FN-NH3-gsolution-in MeOd (40 m) was stirfed-at-14-0C under| H
(at nospher|c pressure). After upfiake of H eq), the catalystt was filtered
of f over di at pRECedus| e@Ht h|@Hd Washet i . The corbi ned or ganif
| ayers wer e eyaponated. The|residue was purified by RP preparat? HPLC [ RP
Shandon Hypérprep(r) |C18 BDS (10|mm 250 g, LD. "'5cn); nobilg phase:| a
gradi ent of 24 305 |% TFACEO! UtHan | i n HD)- % CH3CN)/ ©@H3CN]|. The product
fracti ons \wer.e. . coLLecLedwandwmorked up SYieFd 4.1 g of ..conpound .12P (27
% and 1lng of conpound 100((7 9. Pgepar ati on| of conpound 101 A
m xt ure of | 2omBaundi 57 CAS70CHY) | 2. 91 @m%j> pal | adi unCHt) dijac2i@t el (13
m, b
30 |Bla |H | CH; |CH:O = Hcr, H
31 |Bla |H | CH; |CH;O %—<:>*CN H
3
32 |Bl.a | H CH; |CH;0 H
OCH,4
OCH,4
34 |Bl.a | H CH; |CH;0 é CH;
OCH,4
35|Bla | H H CH;0 é C: CH;
OCH,4
3 |Bla | H | CH; |CH,0 é—O—OCHa H
3 OCHs
OCH,4
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38 |Bla | H | CH; |CH:O g—Q—CHZ—éH—CHg CH;
LCH,-CH;
39 |Bla |H | CH; |CH:O Z—Q—N\CHT% H
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Pt/C (5 %
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DCM MeCH from 100/0 to 95/5).

i

(el ue

nt:

The r.m was stirred at 25 0C
1 eq of H was absorbed. The m xture was
|trate was evapecatEpdooaoarsehe

aphy over silicagel
The product fraction was collected and the

sol vent was evaporated. Yield: 0.055 g of conpound 163 (46 % . Exanple B15

a) Preparation of conmpound 177 A solution of interpediate 11 (318 ng, 1. 56
mmol ), intermediate 54 (400 ng, 1. 04 nmol) and DI PEA (269 ng, [2.08 mol) in
CH3CN (5 mFO pr.heat ad undemr®m cfrowave genditions| firsgifor 3¢ BEm160 OC,
and then foNoe2 h atf 170 OC. The ri m was cool ed and the resul ting
precipitate S filfftered off, washed with_CH CN and DI PE, and [dried. |The
preci pitat e, mas nifipgd further py fli romat ogr ap ver |silicagel
(eluent: X %ﬁ#fron110 /0 to 9f/3). The’product fra@%?%n was col |l gcted
and the solvent wag evaporated: Yjeld: 0.044 g of conmpound 177 (8 % .| b)
Pr epar at i of 6 MeOH |40 oH)-cwesHadded| to Pdi C (10% 50 ng)
under a N at equent |y, a 0.4 %thiophene solutionin DRE ( 1
m) was add ure was| stirred ., 25 00 under a H2 |at nosphere
for 30 mn|! 100%nyg,| 0. 2 and KQAc (3% ng, 0.39 mul)
wer e added ar S-stirred-at--25-0C-under{-a-H2-atnosphere-until 1
eq of H2 was, catal yst was fdiftered off ovey di atonaceoys
earth. The|filltrate was_evaporated and. the’residuel was purified by fllash
chr omat ogr aph uent: eluent: DCM MeOH from 100/0 ta
95/ 5). The|p¥ ol | ected-a@hd t he sol velt was |evapor gt ed.
The residuge ‘O PEand dried in yacuo: Yield: 0065 g of
compound 17 16 c
)
RZD/g N \ R3
4
CH3 /X\ j
N N
R9
Co. Pr. |X R’ R’ R’ salt form
No.
146| B6 |N | cH0 | CF §/\OF
147|Bll.c* |N | CH;O0 | CF; é\/OOF
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA é;wwwwwwwwwwwwwwwwwwwu
148| B6 |CH F F ¢ O .
149 B6 |CH| F F é—CO .0.9H,0. 1.8HCI
150 B6 |CH| F Cl é—CO
151\ B9 JCH| CHO 1 CFs | . COOE)CHa)> |,
152|BI1b* |N | CHO | CFs | CH-OH | ]
153|Bl12b* [N | CHO | CFs | CHCHs ) ]




Preparation of conmpound 145 Internediate 62 (160 ny,

(71 ny, 0.078

nmol ) werwoadoadois a sol uti on of 8-br
i mdazo[ |, 2a] pyri di ne (prepared accord

mol ),

0.78 mmol )

X-phos (74 ngy, 0.156 mml) and Cs CO (762 ny,
gnn- 2- ( 2- chl or o- phempR)09Be73aet hyl -
%g to synthesis protocol

Pd2( dba) 3
2.34

descri bed

in exanple A9; 301 ng, 0.94 mmol) in 2-nethyl-2-propanol (20 m) under a N2
at nosphere. The r.m was heated at 100 OC for 16 h. Then, the r.m was
cooled to r—t___ H?0 was added and the mxture was extracted with DCM The
conbi ned ofganic |ayers were dried (MgSO ), filtered and concentrated in
vacuo. The|FM8siduye was |purgdied Ry flash cgl um chy omahegy-aphy lover silica
gel (eluent NoDCM MeQH firom 10040 to|95/5). The product fractions were

col | ected Fconmcemtraqted T m yacuo] 1he residue was triturated with DI PE.
The solid 80 hected aigflodrieg: i h vagye=cii el d:| 0. 210 g of conpound 145
(60 %9 . Exanplie Bi7ya) |Preparation ¢f conpound 182 Internediate 34 (195 ng,
0.96 mmol ) | ;f342@Edba)3u(8&m®. §.496| mreb)-0-&eps (100 P 0.21 1 mml) and
Cs2CO3 (93%ng, 287 mol)wer¢-addedtoasolution-of-irntermedi ate 65 (300
nmg, 0.96 l)BﬁﬂaQ-@pthxﬁﬁé-prQﬁgn)kagégcnt}hgﬂger a N2 atnosphere. The
r.m was heategd-at 110 70C overnight|H2O wasadded|andthe mxtlure was
extracted W4h BEM |dhe qQigani ¢ dayer wagatiiied (MISO ), filterjed and the
sol vent was evaporated:!'The residie Waspurlfledbyflashchronat ogr aphy

over silic

le 9el uent :

DCM MeOH(NH 3) 100/0 to 97/3).

The pro

duct

fractions were collected and the 80l vent was evaporated: Yield: 0.020 g of

conpound 182 (

added to Pd/C 10 % (20 ng) ufde]

5 9. b)

Pre

i on

>conpound 179- - MeOH (30 nl) was
R*Subsequently, a 0.4 %

oynd 182 (20 ng,

N

046 mmol )

t hi ophene solution in DIPE (0,1 m) 0.
R9
Co. Pr. X R’ A’ R’ R’ salt form
No.
HG
157| B6 |cH| cH:O | CH Cl 24{:}
................................................................................................................................................................ o
158| B6 |cH| cH:0 | cH CF; §—<:>o
““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ e |
159| B13* |CH| CH:0 | CH H 24{:}
o R ]
160| Bl4c |CH| CH:0 | CH | CH(CH3) CH;
H,CQ

161| B14b |CH| CH:0 | CH é‘@ CH;
““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ e |
162| B6 |N| cH:0 | cH Cl 24{:}

F

Cl

163 |Bl4.c* |CH| CH;O N CH(CHz), é‘@
164] B6 |CH| CHO | CH | . CF | CHs |
165| B6 |CH| CH:O | CH | . .| (O S CHs |



were added. The r.m was stirred at 25 0C under a H atnosphere until 1 eq
of H2 was absorbed. The catalyst was filtered off over di atomaceous earth.
The filtrasiDeowaso@sapor ated and t he reagdue was puri fi e@CiyEPRO@ORT3CD] UMM

chromat ogr aphy over silica gel

(el uent””DCM MeCH from 100/0 to 97/3). The

product fractions were collected and concentrated in vacuo. The residue was
triturated with DIPE. The solid was collected and dried in vacuo. Yield: 5

ng of compaund 179 (27 %9 . Conpounds 1 to 71,73 to 84 86 to 91 94, 98
and 100 to|182 in tables 1, 2, |3, 4/ 5 6, 7, 8 9 and 10 |ist the
conpounds 1 84 wer e | pr eparegd by ghal ogy e one pf the above HBxaggdhes. In
case no salNoflormis indicated| the|conpound was obtained jas a free |base.
Conpounds T2, (85, 92, 93, 95, 96, 97 and 99 in abl es 2, 5[ and 6 IT§t t he
conpounds that| can e prepared|by apal ogy to ong of*the above Exanplles.
"Pr.' refefmot|oBthe [@tanpl B nupbem according to i rotjocol the donpound
was or can|be|synthesized. 'Co| No.| nmeans conppund ber|. The Exanpl e
nunber s i ndi-cated-with|an-astertsk-|--were-desgri-bed-i-n-detail-in-the
Exanpl es sectijon. Table 1- -- {- --|-- -- - Table 2:K-- --| - Table 3 Table
4- - Tabl e|fj;laBle 6N 1 T@Rbe T-cm Table - - Tabl - Table 10- -
Anal yti cal |Parnt
F
168| B6 |cH| F CH CF; s— Y
““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““
169| B6 |CH| F CH Cl é@
e e ]
170| Bl4c |CH| CH:0 | CH s— Y CH;
CH, Cl
171|Bl4b* |CH| CHO | N . é‘@
1721 BI3 ICH| CH:O | CH | Ho . CHs ol ]
173]..B6.ICH| ... Fol CH ... CF ol CHy o]
Cl
174|Bl4.a* |CH| CHO | N cl é‘@
Table 10
H5CO, - N 3
CHa X\ N ¢ |
e tasel
Nﬁ N __
R9
Co. o 3
Pr. X R R salt form
No.
175| B6 | CH H s—{ Hr
H;C
176 | B15.b* N H $ z> .
H;C
177| Bl5.a* N Br ¢ 2::> .




LCVS Ceneral procedure A The LC neasurenent was perforned using an Acquity
UPLC (Waters) system conprising a binary punp, a sanple organizer, a colum
heat er (swO 2a10/B8008C), a di odearray def)gctor (DAD) and a&CtairPaone/oess21
specified in the respective nethods bef'ow. Flow fromthe colum was split
to a M5 spectroneter. The M5 detector was configured with an el ectrospray

i oni zation source. Mass spectra were acquired by scanning from 100 to 1000
in 0.18 seconds using a dwell tinme of 0 02 seconds. The capillary needle
vol tage was 3.[5 kV anhd the source |tenperature was nmamintalned at 140 OC.

Ni t rogen €oysed as| the nebul jzer gas. Data ag¢quisitioniwas performed with
a Waters-M %orm%rs MasSLynx- Renl ynx dala syst emsaltfoR®r a| procedure B The
HPLC neasurnenegnt was| perfarmed usiing an Agilent 1100 series liquid

chr omat ogr aphy system conpri si ng g bi narz punmp W th degasser, an

aut osanpl effy7¢2 cghunn aqyen, agUVv det pd & colum a$ specified in the
respective netthods bel ow. |Fl ow fram the lumliwas split{to a M5
spectroneter. The MS detector was configured with an el ectrospray

i oni zation soyrce. The capillary voltage was 3 kV, the quadrupole

t enper at ur 1 ai ned at 100 OC and the desol vati on tenperature was
300 OC. N trogen was used as the nebulizer gas. Data acquisition was

per f or med V\%th an Igc} ent Chenstation data system GCeneral procedure C The
HPLC reasur SHEARY RIBS“HE f or med using an Al liance HT 2790 (\Waters) system
conpri siSng Bhau@ neramarpepungs pmimhnctégsaingm AcaquitydUPb€ dWpites), systeool urm oven
(set at 40 i | - Y, b DAD)
and a col urrén%g}1 sr{égl Z%QP%E)%EW tﬁﬁaé g&%{n ea néwg&t%!(ﬁa v gg e&/ta%%(% t he

col utm was &P c{etqc@préDpe@) and a column as spemﬁed 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

10 1000 in 0.18 seconds using a dwell time of 0.02 seconds. The capillary needle voltage
was 3.5 kV and the source temperature was maintained at 140 °C. Nitrogen was used as
the nebulizer gas. Data acquisition was performed with a Waters-Micromass

MassLynx-Openlynx data system.

General procedure B

15  The HPLC measurement was performed using an Agilent 1100 series liquid
chromatography system comprising a binary pump with degasser, an autosampler, a
column oven, a UV detector 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. The capillary voltage was 3 kV, the

20  quadrupole temperature was maintained at 100 °C and the desolvation temperature was
300 °C. Nitrogen was used as the nebulizer gas. Data acquisition was performed with

an Agilent Chemstation data system.

General procedure C

The HPLC measurement was performed using an Alliance HT 2790 (Waters) system
25  comprising a quaternary pump with degasser, an autosampler, a column oven (set at

40 °C, unless otherwise indicated), 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 1 second using a dwell

30  time of 0.1 second. The capillary needle voltage was 3 kV and the source temperature



spectronmeter. The MS detector was configured with an el ectrospray

i oni zation source. Mass spectra were acquired by scanning from 100 to 1000
in 1 secomo2osyatgooa dwell time of 0.1 8ﬁ;ond. The capi | PamEPR@2@bB2V 0l t age
was 3 kV and the source tenperaturewaS’frai ntai ned at 140 OC. Nitrogen was
used as the nebulizer gas. Data acquisition was perfornmed with a

Wat er s- M cromass MassLynx- Qpenl ynx data system GCeneral procedure D The
HPLC nmeasurenent was perfornmed using a HP 1100 from Agi |l ent Technol ogi es

conpri sing @aﬂﬂﬁﬁﬁtaﬁ@dfﬂt enoaC yNfoghh Ras Mgedds ttie Mﬁﬁé&%ﬁs Bdla atfu@sovey , a

I d d t fied th
¢ ospoct | vo IRECRORE MDAl VAR Sl P Pam YRS YBE i WS S ero s

spect r onmet éene-mza @%d letgct or was configured with an el ectrospray
i oni zation sSourc 'tlrogen was used as the nebulizer gas. The source

t enper at ur eTwaldPh@imgaainedntavasiprdfod@ed Deinga &bt Li09)i frarodgilast Treshfidpgiesl wi t h
MassLynx- q%% %&n}ﬁ? ateh%mlﬂﬁ% %vlﬂhrheggs‘éért hip Qutb&ngﬁ&eﬁ ghluRfocedure

A. Reversed p Chr omat ogr aphy) was
carried outo‘@ﬁ’?’a lsfi?a@"éﬂd@?mw@fﬂakwgwmwsm% S@f@vw um (1.7

mm 2.1 X SHcthbds %ﬁd\ﬁrlsloﬁfﬁtuhihé)co\lurhﬁlwasﬁ 1846 BMS s ctr@m@temTH@MS Two nobile
phases (25 gmmnl urrﬁcet n. H2Q/.CH3 nobi | e phase B:

( MOA\C%‘H ?ﬁi
CH3CN) wer CUEEY WH POHEE® P’Véé‘] B UGN RY fO&FFaPPBﬁ?%e PRTEVE WEB% o 5 % A
and 95 % B thandbw3izon gust €lse {oniree)tempetatvot daf ominbaiBedatr40AQ". Dajasctiuiomonol ume

of 0.5 ele) ] positive ionization node and
20 V f01;61 n\éggstéé\?g)g?%ni }gtl\?f%ﬁi%%gg%@g}gﬁ?ﬁ‘%&é 2 In addition to general
procedure Alcﬁg\ﬁ%tﬁgddlphase (RP) UPLC was carried out on a BEH C18 col um

(1.7 mm 2. mm Waters Acqwtl%) with a flowrate of 0.8 m/mn. 2
Mobi | e phaslélsad(imeuw gepsreogdury A: Bevesedipbass IREG AUiradizkietinpnys aquid

Chromatography) 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/min. Two

15  mobile phases (25 mM ammoniumacetate (NH4OAc) in HO/CH3;CN 95/5; mobile
phase B: CH3CN) were used to run a gradient condition from 95 % A and 5 % B to 5 %
A and 95 % B in 1.3 minutes (min) and hold for 0.3 min. An injection volume of 0.5 ul
was used. Cone voltage was 10 V for positive ionization mode and 20 V for negative

ionization mode.

20  LCMS Method 2
In addition to general procedure A: Reversed phase (RP) 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 B: MeOH) were used to run a gradient condition from 95 % A and 5 % B
25 to5% 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 ionization mode and 20 V for negative

ionization mode.

LCMS Method 3

In addition to general procedure B: RP HPLC was carried out on a YMC-Pack ODS-
30 AQ C18 column (4.6 x 50 mm) with a flow rate of 2.6 ml/min. A gradient run was used

from 95 % water and 5 % CH3;CN to 95 % CH3;CN in 4.80 min and was hold for 1.20

min. Mass spectra were acquired by scanning from 100 to 1400. Injection volume was

10 pl. Column temperature was 35 °C.

LCMS Method 4
35  Inaddition to general procedure C: Column heater was set at 60 °C. RP HPLC was



nobi | e phase B: MeOH) were used to run a gradient condition from95 % A and
5 %WBto5 %A and 95 %Bin 1.3 mn and hold for 0.2 mn. An injection

vol une ofwO0.281mi70m8s used. Cone voltage was 10 V for po®CTiBPRIOKI32AL I ON
node and 20 V for negative ionization node. LCVSMethod 3 In addition to
general procedure B: RP HPLC was carried out on a YMC-Pack ODSAQ Cd 8
colum (4.6 x 50 nm with a flowrate of 2.6 m/mn. A gradient run was
used from95 %water and 5 % CH3CN to 95 % CH3CN in 4.80 mn and was hold

1|‘or 1.20 m quridbss oﬁmﬁottelaawem@aumﬁle(gl qunsm@mooanﬁmnh&%va@teMOg A
njection v u n
b o1 ont o GONERETS MbiE e Eno Bl bRAE Bt & 2587 2P OAC 55 BEI RS L
wascarried mulblla)phaamBXCHrgCN MBb{TE pBase @l: IMirOK Bwbrerampldlyed ta rddd gradientvi t h a

e e e LR

+ 5 % CH3 oyed to
run a gr5ad|h,0d<(1 tl@@m@mdﬂtmwfwohmlromb/mmmbbrg@ Wi IBlYhth Adow @mllmeHS mn, to

100 % B in 191e‘ét18ﬂ Oolﬁﬁ'l@ o@@b%l WA%&dC@BHé %1%% vJa@rloﬂv fﬂrfiboﬁﬂde {Readbh i brate
with 100 % A for n injection vol une of was used. Cone

vol tage was™3¢® Wdf%ﬂvgl%rsli‘etg?@‘ée ioBRAYSR MBAC mode and 20 V for negative

i oni zation L thod 5 In addition to general procedure C. Col umm
heat er was é@@%%e%@ge RP HPLC was carried out on an Atlantis C 8 col umm

(3.5 nm 4.1 additid@ torgynomltpo@dbutediv (Eaitlmndlbatﬂ:r ﬁasnsi@t ati 45 °2 RWHPLE vpdsases
H covea oari dafan SRR CIR coliteits SR, 4 8 PRI Prill ol LY B30 6 &
%B + 95 %mM/mn.g Mphﬂwhﬁsw&r@bnlh@b@see‘b nd Yoi Me@waO % HGr. mabild pijaecBi on
vol ume of 1§18} fhasc MS&th HIONEMD o AY G WaSMPIBydd fo%in RSAdidiY SohdibL AbION
mode and 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 ionization mode and

15 20V for negative ionization mode.

LCMS Method 6

In addition to general procedure C: RP HPLC was carried out on an Xterra MS C18
column (3.5 pm, 4.6 x 100 mm) with a flow rate of 1.6 ml/min. 3 Mobile phases
(mobile phase A: 95% 25 mM NH40Ac + 5 % CH3CN; mobile phase B: CH3;CN;

20  mobile phase C: MeOH) were employed to run a gradient condition from 100 % A to
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.

25  LCMS Method 7
In addition to general procedure D: RP HPLC was carried out on an XDB-C18
cartridge (1.8 um, 2.1 x 30 mm) from Agilent, at 60°C with a flow rate of 1 ml/min, at
60 °C. The gradient conditions used are: 90 % A (0.5 g/l NH4OAc solution), 5 % B
(CH3CN), 5 % C (MeOH) to 50 % B and 50 % C in 6.5 min, to 100 % B at 7 min and

30  equilibrated to initial conditions at 7.5 min until 9.0 min. Injection volume 2 ul. High-
resolution mass spectra (Time of Flight, TOF) were acquired only in positive ionization
mode by scanning from 100 to 750 in 0.5 seconds (sec) using a dwell time of 0.1 sec.
The capillary needle voltage was 2.5 kV and the cone voltage was 20 V. Leucine-

Enkephaline was the standard substance used for the lock mass calibration.



20 V for negative ionization node. LCVSMethod 6 In addition to general
procedure C. RP HPLC was carried out on an Xterra Ms d 8 colum (3.5 nm
4.6 x lo00worpiod7odesa flow rate of 1.6 pgl/mn. 3 Mbile phagwo000oB21 e phase
A 95% 25 nmM NHAQAc + 5 % CH3CN;, nobiT e’ phase B: CH3CN, nobil e phase C
MeOH) were enployed to run a gradient condition from100 %A to 1% A 49 %
B and 50 % Cin 6.5 mn, to 1% A and 99 % B in 1 mn and hold these
conditions for 1 min and reequilibrate with 100 % A for 1.5 nmn. An

i njection votuwsas/&hod® M was used. Cone voltage was 10 V for positive

i oni zation .and 20 V for a zation e. ho

ndai ¢ on_t ol PGEHBPRI® Srtsiathesdin he PR EE 5B S T G R

cartridge (A.Bum2.12.5D mm3Waterp Alcqony)Agith & lby rate o OBCnWintil 2aMbbidav r at e of 1
m/mn, at t HA OA

sol ution Igp%/& g é%% Qﬁ%@@ %WW% gﬁ@@e@hﬁse 5(8%}4\%{ Qlel%ég g&td\ln,

100 % B3at rPnaiga emceq@itlpnl&pm%i%@andmﬁ % 8 todondt anbPs 7eB iy 1 8 mingndnt i |

9.0 mn. | ARG M. %?m}’ecﬂi)n vbi'uﬁféro?%oﬂ Mw&msw%o&%ﬁag@wﬁsﬁmv 0t
Flight, TOF) were acquired in_positive ionization node by scanning

from 100 t oPOPHDCilpNIgR @nsr%%flwa@ @s\é&r%gw@ IgnigHIN Medsre of 0.1 sec. The

capillary 21%]31 e£vol tage was 2.5 kV and the cone voltage was 20 V. Leuci ne-
Enkephal i n tandard substance used for the | ock mass calibration. -

) oun dicated w ting poin \
LCIVSI\/btholgi 8 In gl tf‘?o;nﬁ q Q%r% r(r)rmt%d er FtJﬁPIPC‘)WTﬁa)r LY d out

on a BEH A" 8 conl ' ow
rate ofl00. 8d6m¢mnn¢d WﬂhMiBSCéﬁm@é@tﬁe( -26ladiv). NidiGiag pomtHRMQHOMBENTEG WVEth arpbi | e
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peak values.

For a number of compounds (indicated with ‘M’), melting points were determined in
open capillary tubes on a Mettler FP62 apparatus. Melting points were measured with a
15  temperature gradient of 3 or 10 °C/minute. Maximum temperature was 300 °C. The

melting point was read from a digital display.
The results of the analytical measurements are shown in table 11.

Table 11: Retention time (R,) in min., [M+H]  peak (protonated molecule), LCMS
method and m.p. (melting point in °C). (n.d. means not determined; dec. means

20  decomposition)

Co. LCMS m.p. Co. LCMS m.p.
R, | [M+H]' . R, | [MHH] .
No. Method | (°C) No. Method | C)
1 1.09 414 1 209.2 7 1.06 427 1 n.d.
DSC
g | 479 | 414 7 dec.
) | 6.96 | 448 6 168.9 M
DSC
9 | 1.453| 376 3 nd.
3 | 1.05 428 1 nd.
10 | 1.14 390 1 nd.
4 | 1.3 404 3 nd.
11 | 5.71 418 5 nd.
5 | 545 410 5 177.8
DSC 12 | 191 396 3 n.d.
6 | 1.06 415 1 n.d. s | 265 47 3 -




hold for 0.3 mn. An injection volune of 0.5 m was used. Cone voltage was
30 V for positive ionization node and 30 V for negative ionization node.
Mel ti ng PeOrOB/Fe8a numnber of conpou%%ég(i ndi cat ed wi t RCTEBG)09/06BRt | Nng

points (mp.) were determned with a“ 23e (Mettler-Toledo). Melting
points were neasured with a tenperature gradient of 30 C/ m nute. Mxinum
tenperature was 400 OC. Val ues are peak val ues. For a nunber of conpounds
(indicated with 'M) nelting points were determined in open capillary
tubes on a I@Ottler P62 appariatus. | tiing Q%i Nts were neasuRoevv th 8
tenperaturg gradiggnt @f+i@ror 10 C/'m ndte. NMaxi nug t eneegt Ure was Soojolo]
The el ti ndg Nwi| nt s read [f munca di@Fx al diNopl ay. The resul vethed t HE)
anal yti cal preasurempnts—are-shownitntabl e 11 Table 11 Ratentiontine
(Rt) inmn., [I\@-jj]i pegk (pprogonated mol equl.e) , bCOMS st had agd mp. .
(el ting paqi htlin 0¢) . (n.d. neans bt det drii ned; dec. negns T
deconposi tijon)q -- 4- -- --{- For Co. No. 100 the [M peak was detect ed:
Rt 6.04; [WH |468 |LCMB Method 5. |Bo+0Co. [Nd. | 122 the*{'™M H] péak wasd
detected: Rt 5/03; [[MH 441, LCVB I\I%d“)d 5—NWMRFotr—a numbjer—of—cpnpounds,
1H NMR speqgtrajwerejrecorded om a Brukern DPX- 360, .on a, Bruker X- 408, , PN a
Bruker Avarcg, $Q@6spectsonet er 3or on, g Br uke¥d halice 6 sgectronmeter Wth
standard pulselsequénces, erating at 360, 400, 500 and 600 WVHz DSC
respectivelly, usj CH ORM,d (deutenated chl,qr.ofor chdcl 3), or | DMSOtJ 6
(deut er at eg Hvsg‘ﬂgu m&*%r yl - d6 Sul f dxithe) as ¥o vlgir?t 5 Senilcal >shif t%d- ( )
are reportgd Tm parfs per ITTon (ppm |relfatiyve to|tetramgihylsiT ane
(TMB), whi dhisvas>sed 438 i nterdal staadard. 37 | 6.05 456 4 n.d.
19 | 2.27 414 3 n.d. 38 | 1.35 466 1 224.6
DSC
20 | 6.44 428 5 n.d.
39 | 1.22 467 1 nd.
21 | 1.02 414 1 nd.
40 | 1.81 481 3 nd.
22 | 1.26 492 1 nd.
41 | 1.62 397 3 nd.
23 | 1.01 442 2 nd.
42 | 1.61 397 3 nd.
24 | 1.24 456 1 nd
43 | 1.48 397 3 nd.
25 | 2.48 432 3 nd.
44 | 1.55 450 3 nd.
26 | 6.28 446 5 nd.
45 | 1.00 415 1 n.d.
27 | 0.97 446 2 198.2 Lod A1 .
DSC 46 . n.d.
28 | 2.06 444 3 nd. 47 | 2.38 464 3 nd.
29 | 1.15 478 1 nd 48 | 2.69 464 3 nd
30 | 2.60 464 3 nd 49 | 1.03 320 3 nd
1.12 334 3
31 | 650 421 5 193.4 50 n.d.
DSC
51 | 1.52 376 3 nd.
32 | 1.09 426 1 nd.




Compound 1: 1 NWMR (500 MHz, CDC3) d ppm2.31 (s, 3 H, 3.8 (s, 3 H, 6.71

(t, J=IAHz, 1 H, 6.90 (s, 1 H, 6.93 (d, J=7.5 Hz, 1 H), 6.95 (d, J=2.3
Hz, 1 H) ,wo.200/0ms J=8.4, 2.3 Hz, 1 5{),1 7.15 (t, J=8.6PHI/EP20000673Z1 22 (d,
J=8.4 Hz, 1 H), 7.33 (s, 1 H, 7.65 (d0ly=1. 3 Hz, 1 H), 7.70 (d, J=6.6 Hz,
1 H, 7.80 (s, 1 H, 7.94 (dd, J=8.5, 5.5 Hz, 2 H). Conmpound 2 : 1HNMR (360
Mz, DMSO-J 6) d ppm2.16 (s, 3 H), 3.81 (s, 3 H, 7.02 (t, J=7.2 Hz, 1 H),
7.05 - 7.09(m 2 H 715 (d J=7 6 Hz 1 H) 726 (d J=22 Hr 1H _7.29
(d, J=8.5 Hz, 1 H,|7.39 (t} Peds8|Hz, 2 H 7|69 (d, J=I. |3pklusl| H) . .92
(d, J=6.6 HZ.>1 W), |Svidrtdd, 9=8.7,75:6 Hr 2| Hg, B.86HS.| 1 H). OSiPolind
3 : 1 NWVR (|1280 Mz, |DMSO-J [6EMe@hgapmCBS ($No3| H), B.83 (s,| Biethod #.(ZD (s,
2 H), 7.02{det3=816—22Hz 1 HY 7 17 (e—P=2 21 Hz—1 Hy 7 201 (t.
J=8. 8 HZ, e ) 27()13L hzg J=7.33HZ, 1 H), 7. 1=8 , 5.5 HZ, p ,
7.53 (d, J=8.§% e, 1 H. 7.4 (d, J=8% Hz,57§1 4)d’; 57 6738€Is, 1 H, 8 o‘gg'(s, 1
H), 8.41 (d, J¥6.5 Hz, 1 H| 9.32 (d, J1.6 Hz] 1 H), 9.66 |(br. s.| 1 H),
15.14 (br. |s53 |34 | Chipound 5 : IHNWR|(36073MH2,06DMBCHY 6)| d ppm R.1& (s,
3 H), 2.65 s 3 H1380(s—=3H 687 (—I+Ft+H—t+H—700+708
(m 3 H, 7.28[-1.428 ¢m 2 H 3 7.36 4t IJFH43| g L Hgr 7-50 6t, J=746|Hz,
2 H, 7.67(d, 1J=l. |3 Hz, 2/ H, 7.83 - 7.91 (m 3 H, 8°46]|(s, 1 H]
Compound 7 |: 1H 36 W CBSS d ppm 2. 65| (s, B 3.190 (s, B ,
3.91 (s, 3|H3 El\i‘l\gl (t?l\]:?.l . 1M | 6. 9375 dddl! ]:;9}‘@, 2.7,g1.3 I-‘l;g,- L
H, 6.97 (d; J¥2.3 Hiz, T A, 6.99 (d, J%7.% Fz] T H), 7.08[(dd, J=8.6, 2.3
Hz, 1 H), 7.8 |(d9 |IJ=#1%, [1.43Hz, |1nk),| 7|38 t 10548 (m7 2 |H), 17.50 (&, |1
H, 7.52 (d—J36. 7 Wz 1 KW 7 67 dd J+8. ¢ Hz| 1 H 8 08ls 1 H 8 65
(s, 1 H. Coppougk 8 : 54y NMR (300 MHz, CDC il m 2. (s, 3,H),|3.85]| (s,
3 H, 6.77 (9,) J=7.2 H2, 1 H), 6.89 4 [1 H)39,7 5 04 d,%:Z.S H, 1 ﬁ)‘? 5. 08
(d, J=7.2 Hz, 17%6 6 9399(dd, J5:8.3, 2.5 Hf, 1|H), V.20 - 1.26 (m |3 H
7.33 (s, 1|H8 |7.56|(d? J=8.45 5.3 i, |2 | ¢ | gg 305 : 213.1
DSC
so | 1.96 | 404 3 nd
79 | 087 | 319 | 206
60 | 2.49 472 3 n.d. DSC
61 | 257 | 472 3 nd 80 | 0.80 | 321 1 147.5
DSC
2.60 | 442 3
62 n.d 81 | 146 | 450 2 n.d,
63 | 1.17 | 454 1 1599 82 | 1.07 | 382 1 n.d
DSC
64 | 089 | 410 2 | nd 83 | 111 | 416 T
DSC
0.89 | 410 2
65 n.d 84 | 9.17 | 450 5 nd
66 | 1.13 428 1 nd.
86 | 1.07 | 382 1 165.7
67 | 1.08 441 1 nd DSC
232.0
87 | 1.30 | 416 2
68 | 1.08 411 1 183.2 DSC
DSC
88 | 232 | 414 3 nd.
69 | 1.50 376 3 nd.
89 | 6.26 | 429 4 nd.
70 | 7.20 | 411 5 nd.
90 | 1.11 399 1 nd.




H, 7.59 (s, 1 H, 7.65 (s, 1 H), 7.81 (d, J=6.8 Hz, 1 H)y. Conpound 10: 1
NVR (360 MHz, CDA3) d ppm1.01 (t, J=7.3 Hz, 3 H), 1.25 (t, J=7.5 Hz, 3
H, 1.72 woRoBw7(ees J=7.5, 7.5 7.5 7.8 7.5 Hz, 2 H), PRIBD2(W/6B2H), 2.69
-7 2.76 (m J=8.1, 7.3 Hz, 2 H), 2.90 ({§?3=7.5 Hz, 2 H), 3.83 (s, 3 H),
6.70 (t, J=7.1 Hz, 1 H), 6.88 (s, 1 H, 6.89 - 6.93 (m 2 H), 6.96 (dd,
J=8.4, 2.2 Hz, 1 H), 7.19 (d, J=8.4 Hz, 1 H), 7.24 (s, 1 H), 7.48 (d, J=6.7
Hz, 1 H, 764 (s, 1 H Compound 71: 1HNVMR (360 MHz DVMSQ-J 6) d ppm Q 92
(t, J=7.4 Hz, 3 H), |0.92 (t|, Pems3|Hr, 3 Hl ol 30 -|1.42 (m ptwid | LA, |A
1A 1 A H,| 20 R 1530 63 (m IR [1A]CAl ke | ippee.| 2 5, 18
1.72 (m J3ING| 7.5, . 7 Mddioa 2 B, |2. 1No(5, 3 H), 2.68 Method=F.EHz, 2
H, 2.86 (th—J57 4tz 2 W 3 78 s 3I1H) [ 6-¥5(+] I=7 1 -z 1 H} 6 95
(d, J=7.4 Hz,, 1 6.99 - [7.05 (m| 2. H), T - L. 26 4 H, 7.66 (s| 1
H. 7.81 (c,91J==6-}.'_QI’Z Hz,gI%H), 8%33 741 H). lf%néc?énj 1 1I-HNIVR6(36)W§-‘IZ
DVSO-J 6) d ppin2.14 (s, 3 H), 2.38 (s, |3 H), B.77 (s, 3 H)J, 6.90 (t, Jk7.1
Hz, 1 H), 7.98(-1.722 08 ¢28 3 H),1 7.22nd T.271(6m 0D7H), 3041 |- 7850 (m.d.2|H),
7.54 - 7.63mr2H—766 (st H—786 (=67 +z—tH—8-53(s—1
H) . Conpourjdygl8:~ 4 INVR, (360 , CDG 3) |d PR R.o&&k (S.35% H)|, 2446 (d,4JF2.3
Hz, 3 H), 3.791(s, 3 H, 677 (t, J=7"1|H[ 1 H  6/85 (s, 11 H, 6/89 (4,
J=2.3 Hz, 1 H)| 6.92 -- - 6,97 (m|2 H),| 7/13 1 7.20 (m 2 H, 7.25 (t,
J=7.1 Hz, 11| 99131 (444 1 |H), 27.32 vd7 39|(M | PG| 73%8 (|d, 8=6.7 ™, |1
H, 7.60 (5, I[H), 69 (Td, J=7.5] L.9|Hz, T H. Cpnpound [Z I I NVR (860
MHz, DMSO-J 16} |G 25@3L (s, 3 H) | 8d.77 (s.118| k)87 6. 822(t,| J=BA Hz,nd H),
6.86 (d, J3—3 Hz 11 H 706 (dd] IJ=8/5 |2 21 Hz 1 H) 71068 (d J=| P
Hz, 1 H), 7.08]( I 7.20 (d, J=8,4|Hz, H), 7] 25, (d, |J=2..3 Hr, H) |
7.30 (t, 8182 tb30 3 5%6,2 8.003 b 8. 10™m| 35" | 8-%o (s?‘{gl H), 8.52 (‘b‘,% 1
H). Conpound 22: 1 NMR (360 MHz, CDd 3) ([d ppm 2.31 (s, 3 H)|, 3.86 (s, 3|H),
6.88 (t, JJNA4IZl 211 |H) 4286.90 (8, 1|H.d 6.94 (df J=2{3 Hz, 1 H), 6. 98504 7.03
(m 2 H, 26+t 121 ] 0.8 378 DSC
127.5
105 | 1.10 | 435 8
DSC 196.2
123 | n.d n.d. n.d.
DSC
203.4
106 | n.d. n.d. n.d.
DSC 124 | 1.13 | 445 8 n.d.
107 | 0.80 | 439 8 n.d. 173.0
125 ] 1.07 | 459 8
DSC
235.3
108 | 0.96 | 406 8
DSC 126 | 1.08 | 488 2 n.d.
109 | 097 | 402 8 n.d. 149.5
127 | 1.11 473 8
DSC
110 | 538 | 418 6 n.d.
128 | 1.12 | 454 8 n.d.
111] 097 | 495 8 n.d.
129 | 1.15 | 487 8 n.d.
163.3
12| 1.16 | 432 8
DSC 210.0
130 | 8.77 | 467 5
DSC
203.5
0.89 | 392 8
113 DSC 131 722 | 417 5 n.d.
114 | 098 | 599 8 n.d.




7.29 (s, 1 H, 7.66 (d, J=I. 3 Hz,
2 (dd, J=8.8, 5.4 Hz, 2 H).

1 H, 7.75 (dd, J=6.8, 1.0 Hz, 1 H), 8.1
q ppm 1. 28 (t, JPCTAPRINY/OG3RY, 2.15
(s

J=8.7 Hz, 2 H), 7.24 (d, J=8.4 Hz, 1 H)
1 8.
Conpound W8:2000/0MMs ( 360 Mz, DI\/BOJ 6)

(s, 3 H, 3.10 (g, J=7.4 Hz, 2 H), 3 H, 6.86 (t, J=7.1 Hz, 1 H),
7.02 - 7.07 (m 3 H, 7.24 - 7. 28 (m 2 H, 7. 34 (t, J=8.8 Hz, 2 H), 7.67
(d, J=I. 3 Hz, 1 H), 7.85 (dd, J=8.6, 5.6 Hz, 2 H), 7.94 (d, J=6.8 Hz, 1
H, 8.47 (s,—1 H) onpound_24: 1 NMR (360 Mdz, DMBQ-J 6) ppm 0. 97 (t
J=7.3 Hz, 3 q(g 1.64 - 1.75 (Lr@Mé-’-rgp 7.5/ 4.5, 7.5, 7.5 HzpcMs) | 2,36
(s, 3H, 311 ®, J[Mﬂsrkz H | 3786 ($, 3| Hr, F.M2Hdd, J=8.6| "2P2|Hz,
1 H), 7.24|Mo.|J=6.7 HMetﬂodZS(@), J=2N2. Hz, 1|H), 7.45Methodd £&D Hz,
2 H), 7.49 — 7157 (A 1 Hy 754 (¢—3=8. 6 HHz {1 H} 769 (s—1 Hy I 7 0l
(dd, J=8.6,] 5.4 Hz, |2 H), 8. 32 (d, ;15561" Hz, 1|H), 9.33 (d,| J=I. 6 ggz L
H, 9.64 (Brn32%.4.d1|H ndl5-12 {pr. |s.5 1| HlisCopaund 26 1 NVR (36 7,
DVSO-J 6) d ppm2.1% (s, 3 H), 2.44 1% [J=2.1 Hz, 3|H), 3.79 (s, 3|BSC 6.90
(t, J=7.1 He—H 1702709 {m—3H)|, F22—7p8{m—3H—7F#t+(td,
J=10.0, 2.6 k| L, 1367 (s, g1 H, . d. T4 (46 | 3@ 6, Bo? Hz, 3 H| 7487
(d, J=6.8 fz -1 'H° 18.8% (s 1°H. |Cbipound 27 '1N|\/R‘?'3960M4z 500 6) d
ppm 2.15 (9, 3 I—& 2.38 (s,|3 H), 3.78 (s, [3 H), D1 ét, J=7.1 Hz| 1 H),
7.01 - 7.1Q 18t B4y, 3901 | 7230 (mda|H) | 1P 5A-Qtt, 998.4, 686 Hr,nd H),
7.67 (s, 1[H,[7-88[(d, J=6.8 Hz, I H, |8.%2 (§, I H. Conpgound 297 IH
(360 MHz, DNBO|JB.@) [d ppm 2. 363(s, [3nkd) | 2384 (9,333 H4153.84 (8, 3| Hd .06
(dd, J=8.6,| 2.2 Hz 11 H) 722 (d 13=2 2 Hz1lH ¥ 44 (+ 13=7 6 Hz 1l H),
7.54 (d, J7 I 7.68 (s, 1 H,|7.69_-17.75/(m_2 H), 7.83|- 7.95
(m 2 H, saiég (d§7\=$%159Hz, 1(8H), 8“%5 (d,?§5=5669%Hz,n3160H), 9. 34 (j,n(g= 6
Hz, 1 H, 9.79|(br.|s., 1 H), 15.1% (br| s 1|H). Compound 31: 1 NWR (B60
Miz, DVBO-J €) |d ppm 2,15 (s, 3 H) | 1SL8] (3158 )34 §. 8452 5 nd
138 | 1. 479 8
DSC
157 | 127 | 464 8 n.d
139 | 1.29 | 445 8 n.d.
159.8
158 | n.d. n.d. n.d.
163.5 DSC
140 | 1.36 | 475 2
DSC
159 | 1.14 | 429 8 n.d.
141 1.20 | 445 8 n.d.
160 | 1.03 377 8 n.d.
1.19 395 8 1879
: 82.9
142 DSC 161 | 1.05 441 8
DSC
144 | 0.90 335 8 n.d.
162 | 126 | 465 8 n.d.
145 | 6.65 446 6 2303
: 179.3
DSC 163 | 1.43 474 8
DSC
146 | 3.69 | 497 3 n.d.
236.8
164 | 1.04 | 403 8
147 | 3.82 513 3 n.d. DSC
149 | 0.94 | 410 8 n.d. 225.9
165 | 0.97 369 8
DSC
169.9
150 | 1.01 426 8
DSC 166 | 1.14 | 417 8 n.d.




(t, J=7.1 Hz, 1 H, 7.03- 7.08 (m 3 H, 7.22- 7.28 (m 2 H, 7.68 (d,
J=0.5 Hz, 1 H), 7.93 (d, J=8.3 Hz, 2 H), 8.08 (d, J=6.6 Hz, 1 H), 8.23 (d,
J=8.3 Hz,w0 2900760082 (s, 1 H), 8.60 (s, . 1 H).Conpound 3PCTIEH204VB63360 MHz,
DVMSO-J 6) d ppm 2.15 (s, 3 H), 3.81 (993 H), 3.99 (s, 3 H), 6.77 (t, J=7.1
Hz, 1 H, 7.01 (d, J=7.5 Hz, 1 H), 7.04 - 7.1 1 (m 3 H, 7.15 (d, J=8.3
Hz, 1 H, 7.23 - 7.29 (m 2 H, 7.29 - 7.36 (m 1 H, 7.68 (d, J=I. 3 Hz, 1
H, 811 (d_J=6.6 H 1 H 8239 (s 1H, 843 (s 1 H 8 46 (dd, J=I.
1, 1.8 Hz, |]_(,‘)Ol—l). Compound 34:,dMAMR (400 Miz, DA 3) d ppm21gvgs| 3 H),
2.65 (s, 3|0)° (3884 (g+BH), 3.90((ST 3 HY, %[ 78, (1. vdmir 1 Hz, 1 H',Ps6]89
(s, 1 H, §M81|- 6.97 (m 3 Methda 99°Cdd, J2®. 4, 2.8 Hz, 1 |HMethoa2l (@,
J=8.4 Hz, 1-Hy| 735742 (m 4 ) 7150 {e|I=6-F Hz 1 {H} 7 64 (d
J=I. 3 Hz, |1 H|. Cofpound 35: |H NVB,{400 NHz, | CDCIB) d ppm 2.65 (5,3 1),
3.84 (s, 3|Hky |3.00|(sa3® H, & 79|Ct°°)=7]1741 1 .46 93 (dad, §i78
2.7, 1.4 Hg, 1|H), 6.97 (d,[J=7.2 HOSA|H), 6.96 (d| J=2.1|Hz, 1 Hj DST. 01
(dd, J=8. 4,23+t H—F16——7F18—(m I HT—F 24 (d—I38A4Hr 1+ H)
7.35 - 7.43 . 151 |(d, J=6/7 Kz, 1 7.485| (Sg20l H). Gonpo 37
1 NMR (360 |\1/|(3§n %'@n?g) JZ%, d ppi 2 '5“?% 3 E%é 93‘3;70 (s 1) ?83 E{{;‘g
H, 3.97 (4, 3 r]|) 6.65 - 6. 71 (m |2 H,| 6/75 (t, JE7.1 Hz,| 1 H), 6.99 (d,
J=7.5 Hz, 18| 7203 -42 08 (m8 2 Hynd7 22177 288 (m P9 ,| 7.88 (¢,nd=[. 3
Hz, 1 H, §09[(d, J=6.6 Hz, T H), [8.26|(s,[ I H), 834 (d, [J=8.2 Hz, I H),
8.39 (s, 1 |Hyo|Qogrpound;39:| 1 NVR (369 MHz,| DMBO-J 6) d ppm 1. 12 (t224]FY. O
Hz, 6 H, 2-15l(s 3 H 3138 (g J=7 3/Hz | 128 H)1,033]| 80416s, |3 HF, 6 %85?-
6.77 (m 3 qé 6%%8 (d,J=7}5 Kz, 1 H),|7.01 -|7.06/(m 2 H), 7.22-"F p8
(m 2 H, 187|323 W, £ 1| %480 (§, JE8.6 Fz, 2 H)|, 8.01 (d, Ji6.6
Hz, 1 H), § 15[(s, 1 H, 8.B8 (s, ] H. |Conpdund.o85{ I140VR |(408 MHz,n.OVBO- J
6) d ppm 2.|242(90.83|H) 33 78 (s8 3 Hn6. 84 (H—9=6—86—Hz—+1H)—7—08{de
J=8.88, 2.Q2tHr—tH—7F+t+te—I=7r27Hz, 1K), V.12% (d, ,J=2.102 kz, LH), 7|27
(d, J=8.88|Hz, |1H) 7.29 (t,| J=8.88|hj, 2 H)ﬁ%/(? 95.1?3 14%‘0 8.06|Z|Z o
173 | 1.04 391 8 '
DSC 182 | 1.17 437 8 n.d.
226.6
174 | 1.37 467 8
DSC

For Co. No. 100 the [M-H] peak was detected: Rt 6.04; [M-H] 469; LCMS Method 5.
For Co. No. 122 the [M-H] peak was detected: Rt 5.03; [M-H] 441; LCMS Method 5.

NMR

For a number of compounds, "H NMR spectra were recorded on a Bruker DPX-360, on
5  a Bruker DPX-400, on a Bruker Avance 500 spectrometer or on a Bruker Avance 600
spectrometer with standard pulse sequences, operating at 360, 400, 500 and 600 MHz
respectively, using CHLOROFORM-d (deuterated chloroform, CDClz) or DMSO-ds
(deuterated DMSO, dimethyl-d6 sulfoxide) as solvents. Chemical shifts (8) are reported
in parts per million (ppm) relative to tetramethylsilane (TMS), which was used as

10  internal standard.

Compound 1: "H NMR (500 MHz, CDCly) 8 ppm 2.31 (s, 3 H), 3.85 (s, 3 H), 6.71 (t,

J=7.1Hz, 1 H), 6.90 (s, 1 H), 6.93 (d, /=7.5 Hz, 1 H), 6.95 (d, J/=2.3 Hz, 1 H), 7.00

(dd, /=8.4,2.3 Hz, 1 H), 7.15 (t, J=8.6 Hz, 2 H), 7.22 (d, J/=8.4 Hz, 1 H), 7.33 (s, 1 H),

7.65 (d, /=1.3 Hz, 1 H), 7.70 (d, /=6.6 Hz, 1 H), 7.80 (s, 1 H), 7.94 (dd, J=8.5, 5.5 Hz,
15 2H).

Compound 2: "H NMR (360 MHz, DMSO-ds) 8 ppm 2.16 (s, 3 H), 3.81 (s, 3 H), 7.02

(t, J=7.2 Hz, 1 H), 7.05 - 7.09 (m, 2 H), 7.15 (d, J=7.6 Hz, 1 H), 7.26 (d, J/=2.2 Hz, 1



(dd, J=8.88, 5.25 Hz, 2 H) 8.10 (dd, J=6.46, 0.81 Hz, 1 H) 8.40 (s, 1 H
8.58 (s, I H)y. Conpound 46: 1 NWMR (360 MHz, CDCl3) d ppm2.31 (s, 3 H 2.66
(s, 3 H) W02BI(wp008 H) 6.75 - 6.84 (m, 2 H 6.93 (ddd, PETi®809@6B3| 1. 10
Hz, 1H) 7.32 - 7.38 (m 3 H) 7.40 (t,"$27.87 Hz, 1 H 7.52 - 7.61 (m 2 H
8.46 (s, 1H) 8.68 (s, 2 H). Conpound 57: 1H NWR (360 MHz, DMSO-J 6) d ppm
2.15 (s, 3 H 3.80 (s, 3 H 6.99 (t, J=7.32 Hz, 1 H 7.03 - 7.08 (m 2 H
7.15 (d, J=7.32 Hz, 1 H) 7.25 (d, J=2.20 Hz, 1 H 7.28 (d, J=8.42 Hz, 1H)
7.38 (t, J=8), 789, /X .5Hz/1 68, 1.39 (t1/+9.8 AzIDH). .69 & JID3HEz, 1 H)Hy.98.(d3 (dd,

J=8.60, 5.67 2 9 58: 1H NVR (360 Mz, DA 3) d
ppm 2. 31 (J‘GQJZW’ %%#{é&ddéﬁﬁ-%é%ih(cgﬁ&%%(%?5@- - 7.03((m 3 H 7.13 %d,
J=7.68 Hz, QéfhipdundB:(H NNRI360 Mz, IVBD-d) 3Gpacl.336834D), BS3 (LHHT 424 (s, 1
7.67 (d, ;. I500 7 . =6, 59, bz, . =860, 5.31
. o T%&@%@%ﬁ&f@%%ﬁ@éﬁ%%1?%%%3%’({%5’- T
3 H 2.53 -7.21 67J¢h3 Hz, HD 2.8 ctds-,f=&4H§-53128@&)57-53@-4)12@-.683&(1 1), 3.66)(d6. 87
$L 20 ke S el 2 6 LB OB Mends ) (L SRS ud R 0028 Drgeee (T
780 (- 3=6Hh 46 (br1s 1 M 12748 1) Compound 64 1 NVR (600 M. cDO )
d ppm 2. 32 ¢mp&unk)3: ZHOBMRS(3 66 Mz, HMBOL &) 5Pphd 2.65 &7 3-H)62.98 ({, MH)L 3t 6. 97 -

L2 0 A A a0 e el 2 2 U
7.75 (sl0 1 H7.3 BenpByids®6,; /~7.NNR I BB0 .6Hzl, JEDEIHZ) 1 d)pph3 2709 (s 3B, H) 2. 66
(s, 3 H 3'%%6 Sq F?)__H) 6.80 (t, J=7.14 Hz, 1 H 6.91 (s, 1 H 6.91 - 6.96
(m 1 H 6. d, J=7.32 Hz, 1 7.23 - 7.29 1H 7.33-7.45(m 6 H
T2t (0 SiGommotasi 7 LARMR 860 Mz, CI56 1) Dapmdlsilsob ) RIS bR 3
CDA 3) d ppm),2.8Yt,(57.1305)1 B), 803(@dd.3=9, 3.791.3(182, 13H1b.96.B8L=0t3 H=IrH§4 Hz,
L H 691 0890 s 12, D798 (G822 2 3% i Do (a9 9 4 vz 1 ),
15 7.38-7.43 (m, 2 H), 7.50 (s, 1 H), 7.52 (d, J/=6.7 Hz, 1 H), 7.67 (d, J/=8.6 Hz, 1 H),
8.08 (s, 1 H), 8.65 (s, 1 H).
Compound 8: '"H NMR (500 MHz, CDCLs) 8 ppm 2.31 (s, 3 H), 3.85 (s, 3 H), 6.77 (t,
J=7.2 Hz, 1 H), 6.89 (s, 1 H), 6.94 (d, /=2.3 Hz, 1 H), 6.98 (d, /=7.2 Hz, 1 H), 6.99
(dd, J=8.3,2.5Hz, 1 H), 7.20 - 7.26 (m, 3 H), 7.33 (s, 1 H), 7.56 (dd, /=8.4, 5.3 Hz, 2
20 H),7.59(s, 1 H),7.65 (s, 1 H), 7.81 (d, J/=6.8 Hz, 1 H).
Compound 10: '"H NMR (360 MHz, CDClz) & ppm 1.01 (t, J=7.3 Hz, 3 H), 1.25 (t,
J=7.5Hz, 3 H), 1.72 - 1.84 (m, J=7.5,7.5, 7.5, 7.5, 7.5 Hz, 2 H), 2.30 (s, 3 H), 2.69 -
2.76 (m, J=8.1, 7.3 Hz, 2 H), 2.90 (q, J=7.5 Hz, 2 H), 3.83 (s, 3 H), 6.70 (t, /=7.1 Hz, 1
H), 6.88 (s, 1 H), 6.89 - 6.93 (m, 2 H), 6.96 (dd, /=8.4,2.2 Hz, 1 H), 7.19 (d, /=8.4 Hz,
25 1H),7.24(s,1 H), 7.48 (d, J=6.7 Hz, 1 H), 7.64 (s, 1 H).
Compound 11: "H NMR (360 MHz, DMSO-ds) 8 ppm 0.92 (t, /=7.4 Hz, 3 H), 0.92 (t,
J=7.3 Hz,3H), 1.30- 1.42 (m, J=7.4,7.4,7.4,7.4,7.4 Hz, 2 H), 1.52 - 1.63 (m, J=7 .4,
7.4,7.4,7.4,74Hz,2H), 1.63-1.72 (m, /=7.5,7.5,7.5,7.5 Hz, 2 H), 2.15 (s, 3 H),
2.68 (t, J/=7.6 Hz, 2 H), 2.86 (t, /=7.4 Hz, 2 H), 3.78 (s, 3 H), 6.75 (t, /=7.1 Hz, 1 H),
30 6.95(d,J/=7.4Hz,1H),699-7.05(m,2H),721-7.26(m,2 H),7.66 (s, 1 H), 7.81
(d, J=6.7 Hz, 1 H), 8.33 (s, 1 H).
Compound 15: "H NMR (360 MHz, DMSO-ds) & ppm 2.14 (s, 3 H), 2.38 (s, 3 H), 3.77
(s, 3H), 6.90 (t, /<7.1 Hz, 1 H), 7.03 - 7.08 (m, 3 H), 7.22 - 7.27 (m, 2 H), 7.41 - 7.50
(m, 2 H), 7.54 - 7.63 (m, 2 H), 7.66 (s, 1 H), 7.86 (d, /=6.7 Hz, 1 H), 8.53 (s, 1 H).
35  Compound 18: '"H NMR (360 MHz, CDCls) 8 ppm 2.27 (s, 3 H), 2.46 (d, /=2.3 Hz, 3
H), 3.79 (s, 3 H), 6.77 (t, /=7.1 Hz, 1 H), 6.85 (s, 1 H), 6.89 (d, /=2.3 Hz, 1 H), 6.92 -



J=8.96, 2.56 Hz, 1 H) 7.28 - 7.46 (m 6 H) 7.54 (d, J=6.59 Hz, 1 H 7.68
(s, 1 H). Conpound 67: 1 NVR (360 MHz, DMSO-J 6) d ppm2.34 (s, 3 H) 2.65
(s, 3 H 8O2¢10/0760088 (m 6 H) 6.88 (t,, J=7.14 Hz, 1 H) ®CIZEP2009/0602(mMm 1 H)
7.02 - 7.13 (m 2 H 7.27 (d, J=2.20 HP°-1H) 7.39 - 7.43 (m 3 H) 7.47 (d,
J=8.78 Hz, 1H) 7.91 (d, J=6.59 Hz, 1H) 8.55 (s, 1 H) 8.67 (s, 1 H.
Conpound 70: 1 NWVR (360 MHz, DIVISOJ 6) d ppm2.34 (s, 3 H 2.56 (s, 3 H
3.84 (s, 3 H 6.82 (t, J=7.14 Hz, 1 H 7.06 (d, J=7.32 Hz, 1 H 7.10 (dd,
J=8.78, 2.200%em, 1773 2120 (B, 351)(TD5 &, J7.7 481 ), 7.9F IS{)stle)398 02_(d,

(s 1h cs%woﬁkﬁ% R DT WE 1 BB T Y bt Dok g s

(s, 6. B@mpalchd 21=H 3VIRG 360 VHz, Dmmoa@sppnhm 1106573 6B, 3.07 7533&&) 6_132H)
" 50 4 (7 5<1(JQ7 L e L %gn-‘g 2T} 05‘@:9’2 'j) iy
9.04 (s, 1 Hy Eﬁaﬁpﬁ&(ﬁdlﬂamowww ML&);7®§/B®J3:2 alplﬂ 230:{6J(=§
2,06, (5 ;m B8R ich | 95F. 9 408, (Do, 950 (0199, (0, 3=7.68 1, 1H)7Z ?gn
o 26 o i Sing g S0 o Sy Dl K 2 3G m%%ﬁ&&m“&%&%
g gg (s, 1"-9:791 Hg 1 H), 6190s, léﬁ)ﬂ@%(tﬂ.ﬁé'S HZ4N|‘I‘B 6360 NI3z(m, DNIB)7.206), gZDﬂrzn L
5525 55 o Tty iy Bl by ead 15, abe ity s 320
7.67 (rﬂ]O 3 (i, 8619 1((HHI(ZIJ1=H)@1}®Ld H98.85.882(3H)1 H) 8.42 (s, 1 H 8.76 (d,
J51. 83 01 Sk GBI 85 by AR 50, M3 FYE3,9)

(0] 7
ﬂg, 4 i’&ﬂ)% QSEJT Hy, Plﬂk‘%gﬁ 80 (%3, H)1|5I)86E§t 172f7(1cHZ Jrfé) 9247/ 071@} 3. 332(3

l.
m 2
1 H) 8 44 (4, WA - 7.46(hiza 1Y, 494 @ R . Bz, AHN)7. @OGHPQEHDQJ H7261 H’b NW&&(B(SO MHz,
V0 3 5 e B Ly St Fons 03
15  Compound 24: "H NMR (360 MHz, DMSO-ds) & ppm 0.97 (t, J=7.3 Hz, 3 H), 1.64 -
1.75 (m, J=7.5,7.5,7.5,7.5,7.5 Hz, 2 H), 2.36 (s, 3 H), 3.11 (t, J/=7.8 Hz, 2 H), 3.86 (s,
3 H),7.12 (dd, J=8.6, 2.2 Hz, 1 H), 7.24 (t, J=6.7 Hz, 1 H), 7.28 (d, J/=2.2 Hz, 1 H),
7.45 (t, J/=8.7 Hz, 2 H), 7.49 - 7.57 (m, 1 H), 7.54 (d, J/=8.6 Hz, 1 H), 7.69 (s, 1 H), 7.91
(dd, J=8.6, 5.4 Hz, 2 H), 8.32 (d, J=6.7 Hz, 1 H), 9.33 (d, J=1.6 Hz, 1 H), 9.64 (br. s., 1
20  H), 15.12 (br. s., 1 H).
Compound 26: 'H NMR (360 MHz, DMSO-ds) 8 ppm 2.15 (s, 3 H), 2.44 (d, J/=2.1 Hz,
3 H),3.79 (s,3 H), 6.90 (t, /=7.1 Hz, 1 H), 7.02 - 7.09 (m, 3 H), 7.22 - 7.28 (m, 3 H),
7.41 (td, J=10.0, 2.6 Hz, 1 H), 7.67 (s, 1 H), 7.74 (td, /=8.6, 6.7 Hz, 1 H), 7.87 (d,
J=6.8 Hz, 1 H), 8.53 (s, 1 H).
25  Compound 27: "H NMR (360 MHz, DMSO-ds) & ppm 2.15 (s, 3 H), 2.38 (s, 3 H), 3.78
(s, 3H),6.91 (t, /7.1 Hz, 1 H), 7.01 - 7.10 (m, 3 H), 7.21 - 7.30 (m, 4 H), 7.57 (tt,
J=8.4, 6.6 Hz, 1 H), 7.67 (s, 1 H), 7.88 (d, /=6.8 Hz, 1 H), 8.52 (s, 1 H).
Compound 29: 'H NMR (360 MHz, DMSO-ds) & ppm 2.36 (s, 3 H), 2.39 (s, 3 H), 3.84
(s, 3 H), 7.06 (dd, /=8.6, 2.2 Hz, 1 H), 7.22 (d, /=2.2 Hz, 1 H), 7.44 (t, /=7.6 Hz, 1 H),
30 7.54(d,J=8.6 Hz, 1 H), 7.68 (s, 1 H), 7.69 - 7.75 (m, 2 H), 7.83 - 7.95 (m, 2 H), 8.02
(d, J/=7.6 Hz, 1 H), 8.35 (d, J=6.6 Hz, 1 H), 9.34 (d, J=1.6 Hz, 1 H), 9.79 (br. s., 1 H),
15.15 (br. s., 1 H).
Compound 31: '"H NMR (360 MHz, DMSO-ds) 8 ppm 2.15 (s, 3 H), 3.81 (s, 3 H), 6.84
(t, /=7.1 Hz, 1 H), 7.03 - 7.08 (m, 3 H), 7.22 - 7.28 (m, 2 H), 7.68 (d, /=0.5 Hz, 1 H),
35  7.93(d,J=8.3 Hz, 2 H), 8.08 (d, /=6.6 Hz, 1 H), 8.23 (d, J=8.3 Hz, 2 H), 8.52 (s, 1 H),
8.60 (s, 1 H).



1.79 (quin, J=7.50 Hz, 2 H 2.39 (s, 3 H 2.86 (t, J=7.50 Hz, 2 H 7.31
(dd, J=8.05,6.59 Hz, 1 H 7.47 (m 2 H 7.53 (d, J=7.68 Hz, 1H 7.82 (m 2
H 8.15 (w0 20td0780084 (d, J=5.85 Hz, 1 9.26 (s, 1 H 9oceaPea@y/odHp1 15. 14
(br. s., 1 H. Conpound 77: IH NWR (360 'NHz, DMSO-J 6) d ppm 2.33 (s, 3 H)
2.37 (s, 3 H 3.82 (s, 3 H 6.73 (dd, J=7.32, 6.95 Hz, 1H) 6.99 (d, J=7.32
Hz, 1 H 7.04 (dd, J=8.78, 2.20 Hz, 1 H) 7.23 (d, J=2.56 Hz, 1 H 7.44 (d,
J=8.78 Hz, 1 H 7.68 (d, J=0.73 Hz, 1H) 7.99 (dd, J=6.59, 0.73 Hz, 1H) 8.51
(s, 1H) 8. 68othfount 34) 1HGONIROG Bdl\/ﬁgz DMNURI) 36z 5 (DRBD; 3.86)s,3 MRMR. 36

(5, 3,10 23508 Q7 J?%Eﬁznf@l@ s ‘f’?a{z TS &5 3#76'3%52988 -
7.97 (dd, JEG.3BHz, DHJ.3 .3, 7.29 ki, BHH07.2%; 7861k, 9 H)27.68 (d, /=H3. HELdnghp Gnid 80 1
9 CED 10 NGB SR APL T, iR GE L0 S5 (55, )70
H 7.25 5(d qrﬂzow%z 'H NYR 7406 MHd, CMs)zﬁzmm2 3l Hy, 37%@ (s, IB0. 78 (2, 1H)
5(3:000 (dd, Jfﬁisﬁ% & i@lgH?mét A7 8HES1 65, 6. EWIS 3 }556©$ 619'7')(11{3 3&1) 63)9 (édH)
npound 81: VHz 51 (3 gt;
(t, J=6.95 454 M Hff, 118) (‘! @:#873)'12& %[1;%5 3%: Zé‘ (@ 45987é§( 617|4)IZ’71 52
(dd, J=7. 8ﬂﬂ)ﬂ(ﬂ3dﬁ21g1HM)1FD75 (s, 1 H 7.81 (dd, J=6.95, 0.73 Hz,
137 195, Sk B R e o 0 O b 5,
NMVR ( 360 MEH)Co0 @)/ pbHm RH3, 6193 eiddsm)z% 2. 51.4Hz, ]3H[)-|)6 %, @312 Hr=7. 14 Hz
1H) Egoﬁz( %1;35 @5.#1*21 H%Hi 7281 F%) %)8;@8 gﬁgfﬁﬁb H; 5%1@ ’6
( s, 1H 8. 2& ﬂHzakHS 67835r|z7 41 (m94 él)3775{ éd -]T6 Az 189, 745 (§L=12l§1156 Hz, 1 H).
Conpound 83CorhpbuNiR 7 &ﬁ@qm%mzﬁ)l\dso Spﬂ{h A 85 s33 i), ?S@ﬁsé(sfﬂ) 3. SBD 6.93
e’ e aig o 163 hEles? 581 8 20737550 A H)Hz 139, 6.96@3-50n2
15 H),7.03-7.08 (m,2H),7.22-7.28 (m,2 H), 7.68 (d, J/=1.3 Hz, 1 H), 8.09 (d, /=6.6
Hz, 1 H), 8.26 (s, 1 H), 8.34 (d, /=8.2 Hz, 1 H), 8.39 (s, 1 H).
Compound 39: 'TH NMR (360 MHz, DMSO-ds) 8 ppm 1.12 (t, J=7.0 Hz, 6 H), 2.15 (s,
3 H), 3.38(q, /=7.3 Hz, 4 H), 3.80 (s, 3 H), 6.68 - 6.77 (m, 3 H), 6.98 (d, J/=7.5 Hz, 1
H), 7.01 - 7.06 (m, 2 H), 7.22 - 7.28 (m, 2 H), 7.67 (d, J=1.3 Hz, 1 H), 7.80 (d, J=8.6
20 Hz 2H),8.01(d,/=6.6 Hz, 1 H), 8.15 (s, 1 H), 8.38 (s, 1 H).
Compound 45: "H NMR (400 MHz, DMSO-ds) & ppm 2.24 (s, 3 H) 3.78 (s, 3 H) 6.84
(t, /=6.86 Hz, 1 H) 7.08 (dd, /=8.88,2.02 Hz, 1 H) 7.11 (d, /=7.27 Hz, 1 H) 7.25 (d,
J=2.02 Hz, 1 H) 7.27 (d, J/=8.88 Hz, 1 H) 7.29 (t, /=8.88 Hz, 2 H) 7.95 (s, 1 H) 8.06
(dd, J=8.88, 5.25 Hz, 2 H) 8.10 (dd, J=6.46, 0.81 Hz, 1 H) 8.40 (s, 1 H) 8.58 (s, 1 H).
25  Compound 46: "H NMR (360 MHz, CDCls) & ppm 2.31 (s, 3 H) 2.66 (s, 3 H) 3.88 (s, 3
H) 6.75 - 6.84 (m, 2 H) 6.93 (ddd, J=7.96, 2.65, 1.10 Hz, 1 H) 7.32 - 7.38 (m, 3 H) 7.40
(t,/=7.87 Hz, 1 H) 7.52 - 7.61 (m, 2 H) 8.46 (s, 1 H) 8.68 (s, 2 H).
Compound 57: "H NMR (360 MHz, DMSO-ds) 8 ppm 2.15 (s, 3 H) 3.80 (s, 3 H) 6.99
(t,/=7.32Hz, 1 H) 7.03 - 7.08 (m, 2 H) 7.15 (d, /=7.32 Hz, 1 H) 7.25 (d, J/=2.20 Hz, 1
30 H)7.28(d,J/=8.42Hz, 1 H) 7.38 (t, J=8.78 Hz, 2 H) 7.68 (s, 1 H) 7.95 (d, /=6.95 Hz, 1
H) 8.13 (dd, /=8.60, 5.67 Hz, 2 H) 8.62 (s, 1 H).
Compound 58: 'H NMR (360 MHz, CDCls) 8 ppm 2.31 (s, 3 H) 3.87 (s, 3 H) 6.91 (s, 1
H) 6.93 - 7.03 (m, 3 H) 7.13 (d, /=7.68 Hz, 1 H) 7.21 (t, J/=8.60 Hz, 2 H) 7.26 (d,
J=8.42 Hz, 1 H) 7.34 (s, 1 H) 7.67 (d, /=0.73 Hz, 1 H) 7.88 (d, /=6.59 Hz, 1 H) 8.20
35 (dd, J=8.60, 5.31 Hz, 2 H).
Compound 63: 'H NMR (360 MHz, DMSO-ds) 8 ppm 1.19 (t, J=7.50 Hz, 3 H) 2.53 -
2.57 (m, 2 H) 2.65 (s, 3 H) 3.80 (s, 3 H) 3.83 (s, 3 H) 6.87 (t, J=7.14 Hz, 1 H) 6.90 -

6. 87



H 7.82 (dd, J=8.78, 2.56 Hz, 1 H) 8.20 (s, 1H) 8.30 - 8.39 (m 2 H) 8.58
(d, J=2.56 Hz, 1 H). Conpound 84: 1H NWR (360 MHz, DMSO-J 6) d ppm 2.39 (s,
3 H 2. 65v02p1@7bs6. 85 (t, J=6.95 Hz, oé H 6.97 (d, J=PC3EPemY/0GT3RY 7. 56
(d, J=8.42 Hz, 1H) 7.60 (dd, J=8.05, 1!83 Hz, 1 H) 7.75 (d, J=8.78 Hz, 1 H)
7.99 (dd, J=8.78, 2.56 Hz, 1H) 8.15 (dd, J=6.59, 0.73 Hz, 1 H) 8.38 (s, 1H)
8.42 (d, J=1.46 Hz, 1H) 8.54 (d, J=2.56 Hz, 1H) 8.83 (s, 1 H 9.14 (s, |
H) . Conpound 86: 1 NMR (360 MHz, DMSO-J 6) d ppm2.39 (s, 3 H) 2.55 (s, 3
6.81 (t,69% rn114H|)‘|ZI 021 403 @n%HiG‘QS-@&@]rQ@OFHZ 1128 (RI=847 18316 3 H

4 (d, J 4 59, 0.73 Hz, 1

8. (21 (s, K iﬂg%é’?} )73693(155%@2%&23 %54;%‘ 15111 §(49%9”i)3 (s, 1

ConpouncCMpomdNMR K 380@RNb20) MEDRCICDCle) Jppm 2. 34245($H) 3.6H)(s,3.813.03 (5,3 H)
7.6 7

53 Uy a8 %i%ﬁﬁ%*ﬁ a0t Sty Gl o S g RS

=l 5 83HH§£3617 (8, 9 ) B42 €, 7. 78 rpbtnd-489:7. 40HNSRI) 366 (dek=6. @MSOJ 6)

m 2 341(1%1131)47975%8561{ s, 3 H 3.84 (s, 3 H 6.83 (t, J=6.95 Hz,

p
") =; i?orepwd% %W&é% M%&?D%ls)eﬁl i 207 14) 596 3814%339122 3? Eﬁq’
4 (s, 1HN 886& (87.14HA) 1 H}@mc(@,nﬁHSG 911k, 9\, (13606 Mbizd, JGD@I23-IZ d Epm 2. 51
%y G5 (m 52 23 D7y agtnte B e Nl STl 15”) 772
(dd, J46. 59Copaigdss; 'HMMR.(860 Midl;, CIXY;)1%ppre 233 (kiz3 H]_2]6ﬁ (8.339) §.8] (51 3H)
oot AU 10 1 SPA.00 Mg 48 o LML 0
H 7.31 (dd/-8R62¢6 Hz 1D 188 - 14@)(m76§12 7(%@ J:61@9 Blz, AP8He, 1 H).H) 7. 60
(t, J=8.88 ¢tBmpdiid 67: 99 NMHR. (36@&1}@13 DMS@%HZ ppat) 3817 H) a5 (@‘§H§§,77Q 81
He, 1 H 8 3298%11 61131) 88(t.7]47(1gHz 1%{) 93 7.00 (m, 1 H) 7.02 - 7.13 (m, 2 H) 7.27 (d,
15 J=2.20Hz, 1H)7.39-7.43 (m, 3 H) 7.47 (d, /=8.78 Hz, 1 H) 7.91 (d, J=6.59 Hz, 1 H)

8.55 (s, 1 H) 8.67 (s, 1 H).

Compound 70: "H NMR (360 MHz, DMSO-ds) & ppm 2.34 (s, 3 H) 2.56 (s, 3 H) 3.84

(s, 3H) 6.82 (t,/=7.14 Hz, 1 H) 7.06 (d, /=7.32 Hz, 1 H) 7.10 (dd, J=8.78, 2.20 Hz, 1

H) 7.21-7.35 (m, 4 H) 7.48 (d, /=8.78 Hz, 1 H) 8.02 (d, /=7.68 Hz, 1 H) 8.11 (d,
20 J=6.59Hz, 1H)821(s,1H)8.54 (s, 1 H)8.67(s, 1 H).

Compound 71: "H NMR (360 MHz, DMSO-ds) 8 ppm 2.36 (s, 3 H) 2.55 (s, 3 H) 6.80

(dd, J=7.32, 6.59 Hz, 1 H) 6.95 (dd, J=7.68, 0.73 Hz, 1 H) 7.20 - 7.35 (m, 3 H) 7.51

(m, /=8.78 Hz, 2 H) 7.73 (m, J=9.15 Hz, 2 H) 7.97 - 8.04 (m, 1 H) 8.09 (dd, J=6.59,

0.73 Hz, 1 H) 8.19 (s, 1 H) 8.49 (s, 1 H) 9.04 (s, 1 H).
25 Compound 73: "H NMR (360 MHz, DMSO-ds) & ppm 2.36 (s, 3 H) 2.66 (s, 3 H) 6.83

(dd, J=7.32,6.95 Hz, 1 H) 6.96 (d, J/=7.68 Hz, 1 H) 7.52 (m, 2 H) 7.56 (d, /=8.42 Hz, 1

H) 7.61 (dd, /=8.05, 1.83 Hz, 1 H) 7.74 (m, 2 H) 8.10 (dd, /=6.59, 1.10 Hz, 1 H) 8.36

(s, 1 H) 8.44 (d, /=1.46 Hz, 1 H) 8.59 (s, 1 H) 9.05 (s, 1 H).

Compound 74: "H NMR (360 MHz, DMSO-ds) 8 ppm 2.36 (s, 3 H) 2.65 (s, 3 H) 6.88
30 (t,J=7.14Hz, 1 H)7.11 (d, J/=7.32 Hz, 1 H) 7.33 (dd, J=8.78, 2.20 Hz, 1 H) 7.40 (dd,

J=13.17,2.20 Hz, 1 H) 7.51 - 7.67 (m, 3 H) 8.19 (d, /=6.59 Hz, 1 H) 8.39 (s, 1 H) 8.42

(s, 1 H) 8.76 (d, J/=1.83 Hz, 1 H) 8.90 (s, 1 H).

Compound 75: "H NMR (360 MHz, DMSO-ds) 8 ppm 2.47 (s, 3 H) 2.66 (s, 3 H) 6.85

(t, /=7.14 Hz, 1 H) 7.05 (d, J/=7.32 Hz, 1 H) 7.44 - 7.65 (m, 6 H) 8.00 (s, 1 H) 8.14 (d,
35  J=6.59 Hz, 1 H) 8.38 (s, 1 H) 8.44 (d, J=1.46 Hz, 1 H) 8.70 (s, 1 H).Compound 76: 'H

NMR (360 MHz, DMSO-ds) & ppm 0.94 (t, /=7.32 Hz, 3 H) 1.38 (sxt, J=7.39 Hz, 2 H)

1.79 (quin, J=7.50 Hz, 2 H) 2.39 (s, 3 H) 2.86 (t, /<7.50 Hz, 2 H) 7.31 (dd, J=8.05,

H)
7.7
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Hz, 1 H) 8.81 (s, 1 H).Conpound 94: 1H NMR (360 MHz, CDCl 3) d ppm 2.49 (s,
3 H 2.51 (s, 3H 3.87 (s, 3 H 6.76 (t J 6.95 Hz, 1H) 6.85 (dd, J=8.23,
2.74 , WHR0B/@808d, J=7.32 Hz, 1 H) - 7.24 (m 3PHY/EP2015/06321 1H)
7.49 (d J=2.93 Hz, 1H) 7.71 (s, 170972 - 7.80 (m 2 H 8.46 (d, J=2.56
Hz, 1 H). Conpound 98: 1H NWR (360 M—lz DMSO-J 6) d ppm2.39 (s, 3 H 2.55
s, 3H) 6.83 (t, J=6.95 Hz, 1 H 6.96 (dd, J=7.68, 0.73 Hz, 1H) 7.09 -
1(m 2 H 7.74 (d, J=8.78 Hz, 1 H) 7.93 - 8.03 (m 2 H) 8.13 (dd,

5 0. 7635¢4Hz 1LH) 78472@h, 0sH) 158 (B./52.6R iz, 1T858 (riz, 2131}& 18(5/8 Hp8.34 H)

9,
d
§s 3 (:ag-féc%ﬁo {‘ﬂﬁ% (§%g}6y%/56((§q&§‘)wgzé‘bg(ys’fjklg 14 b iH)l57(82 ?dH)
68 Hz, Qorhpounddd:FH RNIB (§6f) MMAPMSQ2is) 6 ppia2. mjs AHHR.37.(63 Hol3.82=1 .
;mé:?,dﬁo 35 B iﬁ%9§5%§ >W9yzﬁa% s Py fa 80 0
2 Hp, g4 d%7.23 (f)y/=200712z (ltH)TJél:47(d_L 78 Hz) @@9@(% 013H)z31 )o1 -

eé4<m 2m9<&916sd¢7ﬂﬂg 14H)@53(.HZIH @z“ﬁﬁ , dH)Jggl(d J 84

e peunt 1 Ko (B IRS60 b8t BMSORGHD ot 14 o 3 2h Jeas o Eprag B
(g, J=7.68 3H) 6Z1Kd, 2]—3350( 6. 77312H) D). 6H&8 (ddl, J37.69, 037388z,(1sH) 346N m42 B0 7(67,
- 5| O, 1% 3H% tRog P2 Fﬁb ?7 66> (oo 451 %) %3%% LifhpPy $9<E
4(rﬂ102]—|){)728(d J=8. 05 Hz, 7.37 (br. s., 766dJI 46
- 0 G (et B it R 8 o
6.87 (t,(d9=r-73. 677 Hz, lyH)r7.0b (ddd /=563, Qs i ThD) 074045/~ T8. 328177 1 Yo -
.42 (m 4 ﬂq*) 7 25 %&5 S0, 204881 19) T% (dlbi)cg 4281, ($1) 7168'Od J=8%3 b, 1 $58.00dkiz, 1
8.10 (dd)_J78 80y 1611)25?5 (s 1@)855(5 4?1)8]81'?5 | H).
15  Compound 81: "H NMR (360 MHz, CDCls) 8 ppm 2.51 (s, 3 H) 2.63 (s, 3 H) 6.87 (t,
J=6.95Hz, 1 H) 7.10 (d, J/=8.78 Hz, 1 H) 7.42 (d, /=8.05 Hz, 1 H) 7.52 (dd, J=7.87,
1.65 Hz, 1 H) 7.75 (s, 1 H) 7.81 (dd, J=6.95, 0.73 Hz, 1 H) 7.87 (dd, /=8.96, 2.74 Hz, 1
H) 8.22 (s, 1 H) 8.24 (d, /=1.10 Hz, 1 H) 8.33 (d, /=6.95 Hz, 1 H) 8.37 (s, 1 H) 8.60 (d,
J=2.56 Hz, 1 H).
20  Compound 82: "H NMR (360 MHz, CDCls) & ppm 2.51 (s, 3 H) 2.57 (s, 3 H) 6.83 (t,
J=7.14 Hz, 1 H) 7.05 (d, J/=9.15 Hz, 1 H) 7.28 - 7.36 (m, 3 H) 7.69 (s, 1 H) 7.80 (d,
J=6.59 Hz, 1 H) 7.84 (dd, J=8.78, 2.93 Hz, 1 H) 7.87 - 7.91 (m, 1 H) 8.26 (s, 1 H) 8.29
(d, J/=7.68 Hz, 1 H) 8.37 (s, 1 H) 8.59 (d, J=2.56 Hz, 1 H).
Compound 83: '"H NMR (360 MHz, CDClz) & ppm 2.44 (s, 3 H) 2.51 (s, 3 H) 6.93 (t,
25 J=7.32Hz, 1H)7.01(dd, /=8.78,0.73 Hz, 1 H) 7.32 - 7.43 (m, 2 H) 7.48 - 7.63 (m, 3
H) 7.82 (dd, J/=8.78, 2.56 Hz, 1 H) 8.20 (s, 1 H) 8.30 - 8.39 (m, 2 H) 8.58 (d, /=2.56
Hz, 1 H).
Compound 84: "H NMR (360 MHz, DMSO-ds) 8 ppm 2.39 (s, 3 H) 2.65 (s, 3 H) 6.85
(t, /=6.95 Hz, 1 H) 6.97 (d, J/=7.32 Hz, 1 H) 7.56 (d, J=8.42 Hz, 1 H) 7.60 (dd, J=8.05,
30 1.83Hz, 1 H)7.75(d, /=8.78 Hz, 1 H) 7.99 (dd, /=8.78,2.56 Hz, 1 H) 8.15 (dd,
J=6.59, 0.73 Hz, 1 H) 8.38 (s, 1 H) 8.42 (d, /=1.46 Hz, 1 H) 8.54 (d, /=2.56 Hz, 1 H)
8.83 (s, 1 H) 9.14 (s, 1 H).
Compound 86: 'H NMR (360 MHz, DMSO-ds) 8 ppm 2.39 (s, 3 H) 2.55 (s, 3 H) 6.81
(t, /=7.14 Hz, 1 H) 6.95 (d, J/=6.95 Hz, 1 H) 7.21 - 7.33 (m, 3 H) 7.74 (d, /=8.78 Hz, 1
35 H)7.91-8.02(m,2H) 8.14 (dd, /=6.59, 0.73 Hz, 1 H) 8.21 (s, 1 H) 8.53 (d, J=2.56
Hz, 1 H) 8.77 (s, 1 H) 9.13 (s, 1 H).
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Compound 114: 1 NVR (360 MHz, CDA3) d ppm2.50 (s, 3 H 2.57 (s, 3 H 3.30
(s, 3H 3.44- 3.51 (m 2 H 3.56- 3.63(m 2H 3.64 - 3.60 (m 2 H
3.69 - 3.WB20myo7@08) 3.90 (s, 3 H) 4.09 (s, 2 H 4.55 (@CTEPS@RcH2] 2 H)
7.03 (s, 1H) 7.07 (t, J=7.14 Hz, 1 H) 013" (dd, J=8.60, 2.01 Hz, 1 H) 7.18
(d, J=2.20 Hz, 1 H) 7.28 - 7.38 (m 3 H) 7.63 (t, J=5.85 Hz, 1 H) 7.82 (s,
1H 7.87 (s, 1H 7.92 (d, J=6.59 Hz, 1 H) 8.39 (d, J=LIOHz, 1 H 9.55
(br. s., 1 H) Compound 117: IH NWVR (360 MHz, DVMBO-J 6) d ppm1.13 (t,
J=7.32 Hz, Gorhbouhddy: (I§ NMRIB6BMiE, @DCIQ):E‘? 2t (s 23 H) 23180 3(9) 6.84K) 6. 88

ol i §4o'§77(3&1%')359é{753 s f Ty dais D5 w5 i @is Ty faonad 1t Rem
(360 Mz, CDW 3).60 (ppMiD. U8l (ds/~BSHHZ22 B9 8(42,(1,.3-HB331B8 H)S.9B(sH) ID. 83 (t

128 42, 3.7 %@un%%9(%éwﬁ'<%9°§ﬁ;8 L DYsGRDs hiim 2T S i sfe Vil (99,
(m 1 HY 7.633 Ha6.8348 J20.96d 1z, 1)) BO%07.28 (m14 H) 7.X0epéeihad a2t H) 7M8rd( 400
Mz, DMVBO JJ—fcxMdeppm?S ¥ (édSJ §4b1)6 §2§1§ (H) 8311|'dhd4.]4?5059( 6,73?11#)1 8‘3?9 (t

J=7. 2 J=8.6 .22 Hz,
1 H) 8(é %}§542(SHZH)§6Q)(S7”§)4U J888Hz 2H) 749(d J888Hz
(1 H)1 H)48(cd¢;mp@hfﬁ98)6 H@JMR(B-BON&%@%J E{ﬂﬁn2J5=l&88}3H)5565s HZH)Gamxt 8. 52 .
S, m
1.5 ( Sh.dph iho ggRERE439 383 o s R Rl b i 2 8P
2 H 2.1%4 (H)752|6)n 3HJ.64 @, QH)(hﬁz (3k1.7=6.5672). 73H252H)37 $6(dd3/4B1 H6,221 H)
3.51 (t 1 .85 3 H 3.98 (dd, J=I 1.71, 2. 20
He, (H) 713%“3%33%q%ﬁz 20 5 13H%d J 2( 0 H

J=7.32 @Ompoupdéﬁ IdNMRE(“Q(QMlIiZ DNE& -dp) éBp'(nc?- 36\16683@2@(5,135%83518 (s
1 H) 8 (cad FEoHzHZH) .06 dB-/£2.6050.8 1 HA) 1 85 F61 (D720 Em, 2 ) H31%44,97 (br.

S.

J=8.88,2.02 Hz, 1 H) 7.37 (dd, /=13.32, 2.42 Hz, 1 H) 7.60 (t, /=8.88 Hz, 1 H) 7.99
15  (dd, J=8.68, 6.26 Hz, 1 H) 8.17 (dd, J=6.46, 0.81 Hz, 1 H) 8.20 (s, 1 H) 8.74 (d, /=2.02
Hz, 1 H) 8.81 (s, 1 H).Compound 94: "H NMR (360 MHz, CDCL) & ppm 2.49 (s, 3 H)
2.51 (s, 3 H) 3.87 (s, 3 H) 6.76 (t, J/=6.95 Hz, 1 H) 6.85 (dd, /=8.23,2.74 Hz, 1 H) 6.98
(d, /=7.32Hz, 1 H)7.17-7.24 (m, 3 H) 7.45 (s, 1 H) 7.49 (d, /=2.93 Hz, 1 H) 7.71 (s,
1 H) 7.72 - 7.80 (m, 2 H) 8.46 (d, J/=2.56 Hz, 1 H).
20  Compound 98: "H NMR (360 MHz, DMSO-ds) & ppm 2.39 (s, 3 H) 2.55 (s, 3 H) 6.83
(t, /=6.95 Hz, 1 H) 6.96 (dd, /=7.68, 0.73 Hz, 1 H) 7.09 - 7.21 (m, 2 H) 7.74 (d, J=8.78
Hz, 1 H) 7.93 - 8.03 (m, 2 H) 8.13 (dd, J=6.59, 0.73 Hz, 1 H) 8.20 (s, 1 H) 8.52 (d,
J=2.56 Hz, 1 H) 8.78 (s, 1 H) 9.13 (s, 1 H).
Compound 107: "H NMR (360 MHz, DMSO-ds) & ppm 2.15 (s, 3 H) 2.52 (s, 3 H) 3.76
25 (s,2H)3.80(s,3H)6.80(t,/=7.14 Hz, 1 H) 7.02 (d, /=7.68 Hz, 1 H) 7.03 - 7.08 (m, 2
H) 7.22-7.29 (m, 4 H) 7.68 (d, /=1.46 Hz, 1 H) 7.95 (s, 1 H) 8.09 (d, /=6.59 Hz, 1 H)
8.18 (s, 1 H) 8.46 (s, 1 H).
Compound 109: "H NMR (600 MHz, CDCls) 8§ ppm 2.31 (s, 3 H), 3.65 (q, /=10.7 Hz,
2 H), 3.84 (s, 3 H), 6.72 (t, /=7.1 Hz, 1 H), 6.89 (s, 1 H), 6.91 - 6.94 (m, 2 H), 6.97 (dd,
30 J=8.4,23Hz,1H),7.16 (s, 1 H), 7.21 (d, /=8.4 Hz, 1 H), 7.56 (s, 1 H), 7.65 (d, /=1.3
Hz, 1 H), 7.66 (d, /=6.6 Hz, 1 H).
Compound 111: "H NMR (360 MHz, CDCls) 8 ppm 1.19 (t, J=7.68 Hz, 3 H) 2.26 (q,
J=7.68 Hz, 2 H) 2.31 (s, 3 H) 2.55 (s, 3 H) 3.86 (s, 3 H) 4.50 (d, /=5.49 Hz, 2 H) 5.72
(br.s., 1 H) 6.75 (dd, /=7.32, 6.95 Hz, 1 H) 6.90 (t, /=1.10 Hz, 1 H) 6.93 - 6.98 (m, 2
35 H)7.00(dd, /=8.42,2.20 Hz, 1 H) 7.19 - 7.24 (m, 2 H) 7.28 (d, /=8.05 Hz, 1 H) 7.37
(br.s., 1 H) 7.66 (d, /=1.46 Hz, 1 H) 7.70 (s, 1 H) 7.73 (dd, J=6.59, 0.73 Hz, 1 H) 7.87
(d, /=1.83 Hz, 1 H).



Compound 138: 1H NWR (360 MHz, CDCI3) d ppm2.31 (s, 3 H 2.35 (s, 3 H)
4.08 (s, 3 H 6.56 (d, J=8.42 Hz, 1 H) 6.88 (s, 1H 6.91 (t, J=7.32 Hz, 1
H 7.43 (Wp20m@7d@sHz, 1 H) 7.50 (d, J=7.32 Hz, 1 H 7.P8TAEPZ00806321 2 H)
7.61 - 7.69 (m 2 H 7.83 (d, J=7.68HA!"1 H 8.10 (br. s., 1 H 8.19 (d,
J=7.68 Hz, 1 H). Conpound 140: 1H NWR (360 MHz, CDA3) d ppm2.30 (s, 3 H)
3.29 (s, 3 H 4.08 (s, 3 H 4.70 (s, 2 H 6.56 (d, J=8.42 Hz, 1H) 6.86 -
6.93 (m 2 H 7.38 - 7.42 (m 2 H) 7.44 (d, J=8.05 Hz, 1 H 7.51 - 7.59 (m
2 H) 7.65 (Sompourd 112881 NIMR 4360 H9121DMIO) 8pPh 2(157 (s13 H) 381923 A H) 6:377. 68

%81 SIS e D I SR8 T &8 (ol D

H 7.70 (£8.T82,05H)E.81 Ts, )H)77.8% (4, =6 59 Hjz, T.HH®. (A(dd)ER.68 5467, HA, 2H)) 8. 10 -
3 4%1 (s, 1 H. Conpound 143: 1H NMR (360 MHz, DVMSO-J 6) d ppm
.80 (m”™ 1,98 (dd, J=12.99, 2.01 Hz, 2 H 2.15 (s, 3 2.98

1. denpaug 1dz H NMR (30U8Hz, D210 ppns3,501s,83HH:57 g5, ByH)33.84.(s, 4. 00

?-ﬁﬁ)@w 5550 ,2"14%3.%6'-")3.6@- ,2(r§>3.é$83.66 (22 HY 3o 73 99 (hsa Hé H)
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. 73§9§44§S,’ |§IZfl)lfb%o%.sié'H( é‘,-5(5§@7-.11‘ 2439,2’321‘&%7-0%._('5’501(1?72-01%&?7& %&ﬂna 144;
VHz.13 QME(=9.66) 2.01 pleMm B) 7518((d, /2. H2,. BE) (28 -3.39)(n3.397) 163 3 H)
L4 g 1 o 02 s 352 s S VB8 ) 1,
stiz,|1 H) 9.5€0bmpeuhd)145: 1U NMR (360 MHz, DMSO-J 6) d ppm 2. 34 (s,
oA Tty P 10 32
5. DD Bil3 (9. -Fy7- 8 He ) 35015, 3H6:38 ¢, 7. 84 Hz, () 7001)7.89) G Xs, 1
nd) 146 7%2'@1‘132(1?6@6@\/{‘% J=PVBBA) 1 63) shapRy26.38HES] Hg gL & 624 (s, 3
.97 (dd %;h 1.16, 2.01 Hz, 1H) 7.08 - 7.24 (m 3 H 7.39 (dd, J=8.60,
Hz, 1 @ 2Alsg -

15  Compound 124: '"H NMR (360 MHz, CDCLs) 8 ppm 2.43 (s, 3 H) 2.49 (s, 3 H) 3.88 (s,

3 H) 6.83 (t,/=7.14 Hz, 1 H) 6.93 (d, /=2.20 Hz, 1 H) 7.00 (d, J=7.68 Hz, 1 H) 7.05

(dd, J=8.42,2.20 Hz, 1 H) 7.32 - 7.42 (m, 3 H) 7.48 - 7.54 (m, 2 H) 7.54 - 7.59 (m, 1

H) 7.63 (d, /=8.42 Hz, 1 H) 8.50 (s, 1 H).

Compound 132: "H NMR (400 MHz, DMSO-ds) 5 ppm 2.34 (s, 3 H) 3.85 (s, 3 H) 4.00
20 (s,3H)6.87(t,J=7.27 Hz, 1 H) 7.03 (dd, J=7.67, 0.81 Hz, 1 H) 7.10 (dd, J=8.68, 2.22

Hz, 1 H) 7.28 (d, J/=2.42 Hz, 1 H) 7.34 (t, J/=8.88 Hz, 2 H) 7.49 (d, /=8.88 Hz, 1 H)

7.84 (dd, /=6.86, 0.81 Hz, 1 H) 8.12 (dd, /=8.88, 5.65 Hz, 2 H) 8.50 (s, 1 H) 8.67 (s, 1

H).

Compound 136: "H NMR (360 MHz, DMSO-ds) & ppm 1.70 - 1.95 (m, J=12.30, 12.30,
25 12.17,4.21 Hz, 2 H) 2.04 (dd, J=12.62, 2.01 Hz, 2 H) 2.34 (s, 3 H) 3.13 - 3.26 (m,

J=11.62,11.62, 3.66, 3.48 Hz, 1 H) 3.51 (td, J=11.62, 1.65 Hz, 2 H) 3.85 (s, 3 H) 3.98

(dd, J=11.71,2.20 Hz, 2 H) 7.00 (dd, /=8.78, 2.20 Hz, 1 H) 7.13 (d, /=2.20 Hz, 1 H)

7.32 (t, J/=7.32 Hz, 1 H) 7.56 (d, /=8.42 Hz, 1 H) 7.63 (d, /=8.05 Hz, 1 H) 8.18 (s, 1 H)

8.35 (d, J=6.59 Hz, 1 H) 8.72 (s, 1 H) 9.56 (br. s., 1 H) 14.97 (br. s., 1 H).
30  Compound 138: '"H NMR (360 MHz, CDCL) & ppm 2.31 (s, 3 H) 2.35 (s, 3 H) 4.08 (s,

3H)6.56 (d, /=8.42 Hz, 1 H) 6.88 (s, 1 H) 6.91 (t, /=7.32 Hz, 1 H) 7.43 (d, J=8.42 Hz,

1 H) 7.50 (d, /=7.32 Hz, 1 H) 7.53 - 7.60 (m, 2 H) 7.61 - 7.69 (m, 2 H) 7.83 (d, /=7.68

Hz, 1 H) 8.10 (br. s., 1 H) 8.19 (d, J=7.68 Hz, 1 H).

Compound 140: "H NMR (360 MHz, CDCls) 8§ ppm 2.30 (s, 3 H) 3.29 (s, 3 H) 4.08 (s,
35 3H)4.70(s,2 H) 6.56 (d, /=8.42 Hz, 1 H) 6.86 - 6.93 (m, 2 H) 7.38 - 7.42 (m, 2 H)

7.44 (d, J/=8.05 Hz, 1 H) 7.51 - 7.59 (m, 2 H) 7.65 (s, 1 H) 7.88 (d, /=6.59 Hz, 1 H)

8.07 (s, 1 H) 8.23 (d, J/=7.68 Hz, 1 H).
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7.50 (m 2 H) 7.86 (s, 1 H 7.97 (dd, J=8.42, 6.22 Hz, 1 H) 8.17 (s, 1 H
8.29 (dd, J=4.03, 2.20 Hz, 1 H 9.06 (s, 1 H . Conpound 157: 1 NMR (400
VHz, CDCISP 2d10ppmo8. 32 (s, 3 H) 2.52 (s, H) 3.88 (s, PBCHEP200BMDL671321 1H)
6.93 (s, 1H) 6.95 - 7.01 (m 2 H 7. 03118dd J=8.28, 2.22 Hz, 1H) 7.22 -
7.26 (m 1 H 7.33 (d, J=8.07 Hz, 1H) 7.67 (dd, J=10.09, 2.83 Hz, 1H) 7.70
(d, J=1.21 Hz, 1H) 7.90 (br. s., 1H) 7.99 (s, 1 H). Conpound 158: 1 NMR
(360 Mz, DMBO-J 6) d ppm1.68 - 1.87 (m 2 H 1.88 - 2.05 (m 2 H 2.16
(s, 3 H 2 @&)I@oﬁldqal(mmk'xS@mlz(DMgﬁkg)gﬁpﬁﬂzz 152(sH H$48)D(QS6H§36|9|)5 3. 89

- 4.04 (m ]ﬁzﬁfsfl—@) 7769%(@ (mi2|%) 78}§6(”?J58 7?81]5%—1)2 %358 ?QSJJ 8?1053;

7.43 (d, J
COnpofmd 154) 7.74 VR H)BE90 diz=6 DVEDR; J 1D)8. th&ﬁ’iQmJ_BH()@NE(SH)HZ 56 (s, 3 H)

3. 84 0
J=8. 4(2S 2, 2@?&1@ . @@@3@% {QZHEW{@”%M ”jgg@gh?_'zzﬁ)}@g((g&im (d,
J=LI O H2, HR. 99, @QI(HZGQ 210 613 H) 298 #Hz./= 1114%, §01H’Z IdD ﬁé%(tdgfﬁ-lzl 531 H
? ‘212 E; %FD 89H§32ﬁ§3911 H)oo ?@H%@ﬂ@qéz%ﬂﬁ@%d\ﬂd& (SX?le SSpa;n
1 H 3.81 (730935 |]1)H)67@65d(§ 3 h)z 17Hc)172(‘~? hH (Wﬁ(é'%l P Hz 1(1‘&)89 G0 He,
1I—|)C(7mggugg]]%5;}80473}ﬂ1H)8'|l3¥d73768IHz$Hg911(H)s 718 gs 1 I—|)H§9 41 (s, 1
Sorpoundc g8kt g AER EvgE BRISa %)) EePR Bty Hizgd ¢ Ay 4

.20 l(om (z H{)B R03t,(/a7. 133z, 189 15 - 116 m72 BB 7(6b, (dJER.42Hkz] H1 7148 (3., 145

S R R B P

d 5H26 2.16 (s, 3 H 3.09 (spt, J=6.95 Hz, H 4.09 (s,
16 (@@rn tid 121525{ NMR{E@) ORiADM ﬂOlzﬂs) 3p$ﬂk 2(34d(s S]HZ 268, (s, 13 ﬁ§4|d4 1H
(., 5T Bateh b 300 Ay AT P i e s (0
15 7.67 (m,2 H)7.82(d, /=8.42 Hz, 1 H) 7.95 (d, /=6.22 Hz, 1H)826(d J=7.32 Hz, 1
H) 8.71 (s, 1 H) 9.41 (s, 1 H).
Compound 148: "H NMR (360 MHz, DMSO-ds) & ppm 2.18 (s, 3 H) 2.54 (s, 3 H) 6.97
(dd, J=11.16,2.01 Hz, 1 H) 7.08 - 7.24 (m, 3 H) 7.39 (dd, /=8.60, 2.01 Hz, 1 H) 7.44 -
7.59 (m, 2 H) 7.86 (s, 1 H) 7.97 (dd, J=8.42, 6.22 Hz, 1 H) 8.17 (s, 1 H) 8.29 (dd,
20 J=4.03,2.20 Hz, 1 H) 9.06 (s, 1 H).
Compound 157: "H NMR (400 MHz, CDCls) 8 ppm 2.32 (s, 3 H) 2.52 (s, 3 H) 3.88 (s,
3H)6.61 (s, 1 H)6.93 (s, 1 H) 6.95-7.01 (m, 2 H) 7.03 (dd, /=8.28, 2.22 Hz, 1 H)
7.22 -7.26 (m, 1 H) 7.33 (d, /=8.07 Hz, 1 H) 7.67 (dd, /=10.09, 2.83 Hz, 1 H) 7.70 (d,
J=1.21 Hz, 1 H) 7.90 (br. s., 1 H) 7.99 (s, 1 H).
25  Compound 158: '"H NMR (360 MHz, DMSO-ds) & ppm 1.68 - 1.87 (m, 2 H) 1.88 - 2.05
(m, 2 H)2.16 (s, 3 H) 2.96 - 3.09 (m, 1 H) 3.49 (t, /=10.79 Hz, 2 H) 3.81 (s, 3 H) 3.89 -
4.04 (m,2 H) 6.76 (s, 1 H) 7.08 - 7.15 (m, 2 H) 7.35 (d, /=1.83 Hz, 1 H) 7.43 (d,
J=8.42 Hz, 1 H) 7.77 (s, 1 H) 8.20 (s, 1 H) 10.07 (s, 1 H).
Compound 159: "H NMR (360 MHz, DMSO-ds) & ppm 2.16 (s, 3 H) 2.56 (s, 3 H) 3.84
30 (s,3H)6.74(d,J/=5.49 Hz, 1 H) 7.08 - 7.15 (m, 2 H) 7.17 (dd, /=8.42, 2.20 Hz, 1 H)
7.33-7.38 (m, 2 H) 7.40 (d, /=8.42 Hz, 1 H) 7.75 (d, J/=1.10 Hz, 1 H) 7.88 (dd,
J=10.61,2.93 Hz, 1 H) 8.17 (d, /=5.49 Hz, 1 H) 8.46 (s, 1 H) 9.53 (s, 1 H).
Compound 160: "H NMR (360 MHz, DMSO-ds) & ppm 1.24 (d, J=6.95 Hz, 6 H) 2.16
(s, 3 H) 2.38 (s, 3 H) 2.96 (sxt, J/=6.95 Hz, 1 H) 3.81 (s, 3 H) 6.65 (s, 1 H) 7.04 - 7.15
35 (m,2H)7.32(d,/=2.20 Hz, 1 H) 7.36 (d, /=8.42 Hz, 1 H) 7.73 (br. s., 1 H) 7.81 (s, 1
H) 9.41 (s, 1 H).
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J=7.68, 1.83 Hz, 1 H 857 (s, 1 H 10.05 (s, 1 H). Conpound 170: 1H NWR
(360 MHz, DMSO-J 6) d ppm 1.61 - 1.84 (m 4H 2.16 (s, 3 H 2.38 (s, 3 H
2.84 - 2.W020tjo7a008) 3.41 (td, J= | 213 2.74 Hz, 2 H) p8T&P2¢®/06B2H) 3.88
- 3.99(m 2 H 6.65 (s, 1 H 7.09 (s-1 7.12 (dd, J=8.42, 2.20 Hz, 1 H)
7.31 (d, J=2.20 Hz, 1 H) 7.36 (d, J=8.42 Hz, 1 H 7.73 (d, J=LIO Hz, 1 H)
7.82 (s, 1 H 9.42 (s, | H). Conpound 174: 1U NMR (360 WVHz, DVBO-J 6) d ppm
2.16 (s, 3H)404(s 3 H 7.16 (s, 1 H 7.31 (d, J=8.42 Hz, 1 H) 7.42 (t,
J=7.32 Hz, thhouhdSk 1( tH NMWR (36 Mz, DMBOZ PO phid 2. 1518, B8) b3 (4, 3‘91)3’882 (s,

1H 7.85 6 7

0. oo (Gn@ﬁi?%m}@zéﬁiéo %@f%%(sdl i 2 33 s o
H) 708 (510 W, THPB3S (0,38 M3 #7325 0. (4,420 24634 I-}IZH)'ZLffﬂ(dh7O (s, 1
7,94 (dd 7J328 0812430 1%, (L) 7098 012H 8 03 (d, J=4.44
’ éunH)cﬁ ?momnouidngs NME%%%&!% wéﬁgpﬁm(@ﬁg ﬁ)6 952H546 Hé% lg) H,
d9 (s, 3@3 H3 399 sp t/ K04 A, 12th 09154301{ dde (%%&1)67 2§(d3JL='zosth)1 H)7- 51
(8 3740 Wy bMn &S00, T 8 g W s G0 s e e B (4 1372,
1 H)2 2354 15,1 H) #HRO (%;Oﬁll%rﬂiz LAy 7.82 NNR‘S@@%IZLVHH)ZMSS%H%EWE(S& ?98(2 3
> 5 He, N ﬁ%fﬁi ]If&)lﬁﬁ)@wiﬁ)ﬁl&%%ﬁl Mo L 1H), Wy 1 L% (m 1 H),

7.79 sLO 1 @DmP@le517()d H D&2R 3364-MHz, BMS@- da)ls pbm. 1.6 - 1 84 dip, 4 B)396((s,3 1 H)

20320‘52" %7’@%2 égﬁ%i??@%(g@ 3]416%9'1 @?25‘22 %@ @3'@%&321315@33842

1 H 7.42 (1899 =72 B36.60 (83 Hy7.09 sH)IH)%ﬂ(dd@lJ z,lzﬁ) I'dH) 7.59
(dd, J=8. 05/=2120lQz,HzH) 1.36Nd, /=8.42 Hz, 1 H) 7.73 (d, J=1. 10 Hz, 1 H) 7.82 (s, 1 H) 9.42 (s,
1 H).

15  Compound 174: '"H NMR (360 MHz, DMSO-ds) & ppm 2.16 (s, 3 H) 4.04 (s, 3 H) 7.16
(s, 1 H) 7.31(d, /=8.42 Hz, 1 H) 7.42 (t, /=7.32 Hz, 1 H) 7.51 (t, J/=7.32 Hz, 1 H) 7.59
(d, J/=7.68 Hz, 1 H) 7.82 (s, 1 H) 7.85 (d, /=8.42 Hz, 1 H) 8.23 - 8.40 (m, 2 H) 8.66 (s,
1 H) 10.47 (s, 1 H).
Compound 175: "H NMR (400 MHz, DMSO-ds) & ppm 2.16 (s, 3 H) 3.84 (s, 3 H) 7.08
20 (s, 1 H)7.28-7.38 (m,3 H)7.47 (d, /~4.84 Hz, 1 H) 7.70 (s, 1 H) 7.94 (dd, J=8.68,
2.22 Hz, 1 H)7.99 (d, /=2.02 Hz, 1 H) 8.03 (d, /=4.44 Hz, 1 H) 8.11 (dd, /=8.88, 5.65
Hz, 2 H) 8.45 (s, 1 H) 9.58 (s, 1 H).
Compound 176: "H NMR (600 MHz, CDCls) § ppm 2.49 (s, 3 H), 2.54 (s, 3 H), 3.98
(s, 3H),6.99 -7.04 (m, 2 H), 7.40 (dd, J=8.6, 2.3 Hz, 1 H), 7.51 (d, J/=4.6 Hz, 1 H),
25  7.62(d,J=4.6 Hz, 1 H), 7.64 (s, 1 H), 7.68 (d, /=8.6 Hz, 1 H), 7.78 (dd, J=8.2, 6.0 Hz,
1 H), 8.02 (d, /=2.2 Hz, 1 H), 8.19 (s, 1 H), 8.54 (s, 1 H).
Compound 177: "H NMR (600 MHz, CDCls) 8 ppm 2.50 (s, 3 H), 2.53 (s, 3 H), 4.01
(s, 3H),6.99 -7.04 (m, 2 H), 7.21 (dd, J=8.6, 2.3 Hz, 1 H), 7.61 (s, 1 H), 7.71 (d,
J=8.6 Hz, 1 H), 7.75 - 7.78 (m, 1 H), 7.79 (s, 1 H), 8.25 (d, /=2.3 Hz, 1 H), 8.31 (br. s.,
30 1H),859(s, 1 H).
Compound 171: "H NMR (360 MHz, DMSO-ds) 3 ppm 2.16 (s, 3 H) 2.21 (s, 3 H) 4.06
(s,3H)5.51(s, 1 H)5.83 (s, 1 H) 7.15 (s, 1 H) 7.29 (d, J=8.42 Hz, 1 H) 7.42 (td,
J=7.68, 1.83 Hz, 1 H) 7.51 (td, J=7.59, 1.28 Hz, 1 H) 7.59 (dd, /=8.05, 1.10 Hz, 1 H)
7.80 (d, /=1.10 Hz, 1 H) 7.83 (d, J=8.42 Hz, 1 H) 8.36 (dd, J=7.68, 1.83 Hz, 1 H) 8.53
35 (s, 1 H)8.63 (s, 1 H) 10.06 (s, 1 H).



7.80 (d, J=LIOHz, 1H) 7.83 (d, J=8.42 Hz, 1 H) 8.36 (dd, J=7.68, 1.83 Hz,
1H 853(s, 1 H 863(s, 1 H 10.06 (s, 1 H.- - Conpound 178: 1U NMVR
(360 Mz, wONBOWO®% d ppm 2.35 (s, 3 H) 3.89 (s, 3 H) 7PBA/PLOOBEB2TS Hz, 2
H 7.49 (d, J=4.39 Hz, 1 H 7.53 (d, J28.78 Hz, 1H) 7.97 - 8.07 (m 3 H)
8.12 (dd, J=8.42, 5.49 Hz, 2 H) 8.47 (s, 1H) 8 71 (s, 1H) 9.66 (s, 1 H.
Conpound 179: 1H NMR (360 Mz, CDd 3) dppm2 33 (s, 3H 3.57 - 3.72 (m 2
H 4.08 (s, 3 H 6.60 (d, J=8.42 Hz, 1 H) 6.81 (dd, J768 6.95 Hz, 1H)

6.89 (t, J=Cbkd é‘dﬁ]dlﬂS"')HY\IMﬁéﬁ@bl\ﬂﬁSD‘MS(b% y&p 151)12735;@ B1) 389K, 37H§734
r&

Sor cont g db BT dHmdi il W T it i ibr=s Fa e LEDZITRoSh B £

activity AlB) BLidd /3832 2éhting2 WaS.47sr 1 HY 8GU(s,UsHnY oSKNBER). cel | s carryi ng

t he APP 69 %P e
e o O, 3 T BRSO AR SIS 310
(cat no.5 31889(38)H)cuhft @ ArhaZ 5lzod oot (Fe. SUH, eferdizd Wiq-80 . 451
non-essenti@g) af) mm@lﬂ:% 4299} Ilsﬂ)mﬁwgmm@o-métmcmf)lgwtg,ylH B

screeni ng nZerforms u5|n? ‘the assay as described in"Ctron e aI (1997)
Nat ur e Medi 7308, 1gp Hagl; ly, cells were plated in a 96-well plate at
about 105 cells/mM one day prior to addition of conpounds. Conpounds were
added to the cells in Utraculture (Lonza, BE12-725F) supplenented with 1 %

gl ut am ne (Phwmbecadaen, 25030-024) for 18 hours. The nedia were assayed by
two sandw ch ELI SAs for AB42 and ABt ot al. Toxicity of the corrpounds was
assayed Oby B3 i ‘ papdionh (¢1RAsderctast-raednlg Heitor ding to

t he manuf acturer prot ocol . To quantl fy t he amount of Ab42 in the cel |
super nat ant4 d\i?ﬂ?@dél ally available

Screening was carried out using SKNBE2 cells carrying the APP 695 — wild
type, grown in Dulbecco's Modified Eagle's Medium/Nutrient mixture F-12
(DMEM/NUT-mix F-12) (HAM) provided by Gibco (cat no. 31330-38) containing 5 %
15  Serum/Fe supplemented with 1 % non-essential amino acids. Cells were grown to near

confluency.

The screening was performed using the assay as described in Citron et al (1997)
Nature Medicine 3: 67. Briefly, cells were plated in a 96-well plate at about 10°
cells/ml one day prior to addition of compounds. Compounds were added to the cells in
20  Ultraculture (Lonza, BE12-725F) supplemented with 1 % glutamine (Invitrogen,
25030-024) for 18 hours. The media were assayed by two sandwich ELISAs, for A342
and AfBtotal. Toxicity of the compounds was assayed by WST-1 cell proliferation

reagent (Roche, 1 644 807) according to the manufacturer’s protocol.

To quantify the amount of AB42 in the cell supernatant, commercially available
25  Enzyme-Linked-Immunosorbent-Assay (ELISA) kits were used (Innotest® [3-
Amyloid(; 42), Innogenetics N.V., Ghent, Belgium). The A42 ELISA was performed
essentially according to the manufacturer’s protocol. Briefly, the standards (dilutions of
synthetic AB1-42) were prepared in polypropylene Eppendorf with final concentrations
of 8000 down to 3.9 pg/ml (1/2 dilution step). Samples, standards and blanks (100 ul)
30  were added to the anti-AP42-coated plate supplied with the kit (the capture antibody
selectively recognizes the C-terminal end of the antigen). The plate was allowed to
incubate 3 h at 25 °C in order to allow formation of the antibody-amyloid complex.
Following this incubation and subsequent wash steps a selective anti-A-antibody
conjugate (biotinylated 3D6) was added and incubated for a minimum of 1 hour in

35  order to allow formation of the antibody-Amyloid-antibody-complex. After incubation



Enzynme- Li nked- | mmunosor bent - Assay (ELISA) kits were used (lInnotest(r) b-
Anyl oi d(i _42), Innogenetics N V., CGhent, Belgiun). The Ab42 ELI SA was
per f or redwossmt7p@Bl y according to the nuf act urer's proT@EPI0I/OBIRES| Y,

t he standards (dilutions of synthetic lﬁlgﬁ'-42) were prepared in

pol ypr opyl ene Eppendorf with final concentrations of 8000 down to 3.9 pg/m
(1/2 dilution step). Sanples, standards and bl anks (100 mM) were added to
the anti-Ab42-coated plate supplied with the kit (the capture antibody

sle: ect ijv tel Wufd%ﬁﬂjéﬂrié%snwésht%z%t%Sé?éﬁf@idiﬁ@ﬁe?&idalﬁ@cafmhigﬁé Was azrdf@lf, ﬁ{l%h%d\/\las
a owe (0] cu a . Qr r 0 Oow. 1.0r n or. e
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steps a selmotureereauiting Arxhandnveotiyn cithg sgstrete(ibtoct dohyred padd8E6)hiwas added
and i ncubat r 1.0 foh i I f . | .of the
ot oy A lot L ANTURL g BT R 458 (4 ONT ah@the QITRIARIOT 0
wash st &ps, was Beasupddyi meane oppheringts edibom] Elgateroades vathoed0 mwlfilshved 30

mnutes later by an addition of 3,3 ,5, 5 -tetranethyl benzi di ne
(TMB) / per oxi de mfuangfy thegmoaunhef Affotahin the selbpuicatitast, semglesabdtrate into a
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6E10- cogt ed (e t | . i . | t. 4 0Cin
order o ol TR Ly Rl A 3R AUANER b R BUBMERIMOM ol U1 §

i ncubat i on @der toabew doertiond ithesansibed yr Agestleidtantibodyreomplpx ahft¢riaenpatenj ugat e

(biotinyl at g HERpridRswAUdeYs aNStrdpasRRL-BerokRlas@COhREMMRhaddedd ®lowed or der
to allow formation of the anti bodf%/- Any| ﬁjléﬁi-antl bod]y-c,grrpl eﬁ. After

i ncubat i on Hh@aseier Paadgitien o Quaanta Bludlyquagenis pirerd dss syttt e- Conj ugat e
was added, dcobldiwerd tROmahuraétater s afisifuctiynsaRicactdt dripQRookfocdiant a Bl u

fl uorogeni ¢ peroxi dase substrate according to the manufacturer's

i nstructd ons ( PiEe oktaidahpvaludaekbeddn Tlable. 12a, the sigmoidal dose response curves

were analysed by computerised curve-fitting, with percent of inhibition plotted against
compound concentration. A 4-parameter equation (model 205) in XLfit was used to
determine the ICso. The top and the bottom of the curve were fixed to 100 and 0,
respectively, and the hill slope was fixed to 1. The ICsg represents the concentration of

20  acompound that is required for inhibiting a biological effect by 50 % (Here, it is the
concentration where A3 peptide level is reduced by 50 %).

The 1Cso values are shown in Table 12a:

ICs ICs ICs ICs ICs ICs
Co. Co. Co.
AB42 | APtotal AB42 | APtotal AB42 | APtotal
No. No. No.
uM) | M) uM) | M) uM) | M)
1 | 0.101 >5 6 |0.239 >10 11 | 0.039 >3
2 1 0.065 >3 7 | 0.037 >1 12 | 0.064 >3
3 | 0.030 >1 g | 0.541 >20 13 | 0.089 >3
4 |0.053 >3 9 |0.384 >10 14 | 0.057 >3
5 |0.014 >1 10 | 0.054 >3 15 | 0.012 >3




To obtain the values reported in Table 12a, the signoidal dose response
curves were anal ysed by conputerised curve-fitting, with percent of

i nhi bi ti onmopbwtwewsagai nst conpound concentration. A 4-parareeenesquat i on
(model 205) in XLfit was used to deter e the 1C50. The top and the bottom
of the curve were fixed to 100 and O, respectively, and the hill sl ope was
fixed to 1. The 1C50 represents the concentration of a conpound that is
required for_inhibhiting a hjiological effect by 50 % (Here, it is the
concentratijon where AB(Peptide llevel| i s rleduced py 50| %9 .| The |l C50 val ues
are shown iln TabiGe 12alCs - To obt ai f ¥se |[val%es eported |i bl &22b| the

K4
data are cgl@ul as_per cent ageCof| t i mym anoun€o.gf | Qi d Beta 42
measured i ﬁ(jje%&ggen‘g%t%@ﬁ the tegs cﬁ?ggcu ﬁt.‘{tralf- The sNg.nd?@Q?/ g‘gg’ég
response cyrves e anal.yzed usji ng |nop-lfi n regressi on llys} S, th
per cent age |of tﬁéﬁiont f‘dgb pl otted acgfdg%t t@gbl og congcent r@&ﬁon W)t hg
conpound. A 4-paraneter equation wag used to determne the | C50. The val ues
reported in Mabld>42b &Pe aver aged I|EBY val uds. The 11c56 Vailes aie shown

D

in Table 12b— A2y Method Z2—Scrreenitig—was car r i eg—out—usimg—SKNBE2
cell's carrying|oheo APP>895 - wi l|d3$ ypen19grown i n| Dul beega’ sedvdi Hiled
Eagle's MediumlNutrilent mixture |[E-12 (DVEM NUT-m x F-12) I[(HAMI provi ded by
I nvi trogen |( caf 10§d}-029) clont ai.ni.ng 5 % Sefuni Fe _su mented with 1%
non-essentiapgaggﬁ% a0|?s, 1- gluﬁ%ﬂ#ﬁgﬁz nﬁﬁ)Hepes 155ﬁhﬁﬂ%§nici7 in|50
Um (unitg/m)y en streptonycin B0 g/ nmi .| CeITS jwere grown to [near
confl uency.| Whe 0969 ¢eni>Ag was per priMeld@Oysi Al a podi f| cat|i®23gf the assay
as descri bed—i#H—GC-titon—et ﬂl (199 NatureMedi-¢| ne 3—87—Briefly—<cells
vere plateq in|g,384-welsl plate ar;) 1QA)sagl I s/wel | in ULt riagastiureplonza,
BE12- 725F) |suppl enented with 1%]|g %tanlne

22 | 0.113 >3 39 | 0.075 >3 62 | 0.477 >10

23 | 0.025 >3 40 | 0.062 >3 63 | 0.029 >3

24 | 0.024 >1 41 | 0.344 8.54 64 | 0.013 >3

25 10251  >10 42 10430 >10 65 0782 272

26 | 0.011 >3 45 | 0.232 >5 67 | 0.051 >3

27 | 0.025 >3 46 | 0.052 >3 68 | 0.018 >1

28 10.020]  >1 47 | 0.031 >3 71 | 0.288 >3

29 [0.010] >1 48 | 0.060 | >3 77 12691 >10

30 | 0.057 >3 49 | 0.305 10 78 | 6.442 >10

31 | 0.595 >5 50 | 0.253 >3 gg | 0.184 >3

32 | 0.114 >5 51 | 0.039 >3

33 | 0.031 >3 55 [0.010] >3

To obtain the values reported in Table 12b, the data are calculated as percentage of the

maximum amount of amyloid Beta 42 measured in the absence of the test compound.



(I'nvitrogen, 25030-024), 1% non-essential amno acid (NEAA), penicillin 50

Um en streptonycin 50 ng/m in the presence of test conpound at different

t est concwotzoavizows. The cel | / conpound ]\%xture was i nculpara2@vestzght at

37 0C, 5 % CQ2. The next day the medid Mer e assayed by two sandwi ch

i muno- assays, for AB42 and ABtotal .- - ABtotal and AB42 concentrations

were quantified in the cell supernatant using the Aphalisa technol ogy

(Perkin Elnmer). Alphalisa is a sandw ch assay using biotinylated anti body

att aCPed L OTlaiédi@FbﬁflhdﬂsB r@paﬁ@%ﬁl?@«xre?@@@@za@dma hbMﬁMaﬁ@@te@?@ﬁ eld to

acceptor bea n e presence of anti ads cone in

o o Ly B BEFSING1o  re IOTLP O DB BraRe Lo FRETHPATSE of

si ngl et oxygempound et diasarhdiat cquriiggens ascd as detcieniot thed€sgiht valnss er | n the

acceptor beg §1’tedrﬁalslléloel% alrga\Le:r%%hlle%{) |(@n. To quantify the amount of Ab42
al "ant

in the cell per nat ant, ody specific to the Cterm nus of
AB42 (JRF/ CAMZ/?@IO@?%IE&%% %V@Ipmtﬂ%ler%eptor beads and biotinyl at ed

anti body specific to V-t ermnus _of (JRF/ ABN/ 2- s used to react
wi th the dopor |peads|{ To quantify the armunt of Abtotal in the|cell
super nat ant| nond€konallCant body|specilfe o e JV-tenm nistCef |AHCs
(JRF/ ABN 25) Covals coual ed to the 1 €oeptqr beads apd bi otGonyl at ed anti body
specific tol {pe AP # of AB F\,tal HOPAY || dtPdetals ) 1 BN sepigq ARt [with
t he donor beads.p'&)nabé@/[) the va uewgor t._(}ﬁﬂ)i n Tablle 12 %Wye d@éa are
cal cul ated as pe of | t he maxi Mo of anyljoid 43 ¥R a8 ur ed
in the absence pf the test conpound. | The $ignoi dal dose résponge curves
were anal yz eEjl ush Hék 1(;Bjohznear r edi7e 55109 .aﬂ?dz)éf S Wit kﬁ3per0g‘0§9t ?9?.02‘?)“ t he
control plotted—agarnst—the | og ¢concentratton—of|the gonmpound—A
4-paranet er | eguationfwas used to|dgterm ne the 1C50. Theg | C50 val ues are
shown in Taple [196%% | >3.0208) Denmpnst r 802dn ofl% n| vi vo [et fi @48y | >3.020

310148 | 12.589 191 0.056 | >3.020 3510019 | >3.020

41 0.085 | >3.020 201 0871 | 5.754 36 1 0.060 | >3.020

> 1 0.012 | >3.020 2110204 | >5.012 37 10174 | >10

6 10263| =10 22 1 0112 | >3.020 381 0.051 | >3.020

7| 0.036 | >3.020 231 0.022 | >3.020 39 | 0.068 | >3.020

8 10562 | >19.953 24 10020 | >10 401 0,056 | >3.020

? o282 | >10 25 10240 | >10 10363 | 7413

101 6.051 | >3.020 26 1 0.011 | >3.020 2 1047 >10

10,035 | >3.020 271 0.025 | >3.020 15300 | >3.020

121 0.055 | >3.020 281 0.018 | >3.020 410,617 | >3.020

13 10.087 | >3.020 29 1 0.008 | =10 4510200 | >5.012

141 0,041 | >3.020 301 0.045 | >3.020 461 0.050 | >3.020

151 0.011 | >3.020 311 0,589 | >30.200 471 0.031 | >3.020

161 0.049 | >3.020 32 10,105 | >5.012 41 0.052 | >3.020




Ab42 | owering agents of the invention can be used to treat AD in manmal s

such as hunens or alternatively denonstrating efficacy in animal

such as, WwOt20rat70008m ted t o,
not be d| agnosed with AD, or may not h]awe ag

but may be transgenic such that

t he

nouse, _rat,

nodel

or gui nea PCY/EPT#e/0ERIE
enetic predisposition for AD,

S
may

it overproduces and eventual ly deposits Ab

in a mnner simlar to that seen in humans afflicted with AD. Ab42 | oweri ng

agents can he admnistered jn any standard form ysing any standard net hod.
For exanpl e but not | linited to, | Ab4p |OW€‘I‘I n agents can|be in the form of
liquid, tab|ets| dFsca §G$0es that |are| ti&ken dCal 1y or by inj¥etijontCspba2
| oweri ng agefos n| st er €é@. at y Agilose hat i|€Losif fici e&i\t t
si gni ficant|y,r egg‘@’e %@ of Ab4R ﬁﬁ?ﬂ 84| bl 0gdgp! : Pﬁﬁ]
cerebrospi npl fl i@ ?B‘J@ or brain. @ e e whet/ her CM@E
adni ni strat|on o#l” n | ower i ng_af ﬂ\([fjm@f@ r duce Ab42%'rle al PV Vi vo,
non-transgepi c fodents, e.g. mce or|{rats|were used. AltefnatiVely, tw to
three month| 6Pd Jg@py6 Jhcel expr essi hg (pPPEIR)HONt ai ni| M 1 g3 Jnedhgh’
vari ant canfbejused pr—a trjansgeic pousenodel fevel gpedyby Dr—Fred] Van
Leuven (K. U kguven, Bel gol and|cq-Wworkers, w tph neurqgg$peci fli c
expressi on pf_al &Py ¢ ant of t h81Riie-@y| oi d precidbi [prHho% p
[V7171] (Moechars et|al., 1999 J|._Blol. Chem 2[4, 6483?. Young transgenic
m ce have h| gh | eued 5 =afp2éb| i n t he/>br giime buts.gro et ect|dBl ¢ pAh3depssi t i on.
At approxi nptely 6-8|nonths| of age, the transgen|c m ¢e start to display
spont aneous; 5pr o i clcunul at7son b-anyl ol d (Ab)ozn t br
e\eent ual l'y d %ﬁozb%eo‘%&‘," oi d ;" ag 'Agg@vﬁ t 0 the guti)c"' ‘9"9:}8 f r,,N\,a.'rpus
and cortex. ?EI rral s treated with tﬁ Ab42 |1 oweri hg agegb ver e gxam ned and
conpared to ose0rht réaned or tieated3os h xéhi cl e an %r A3l eved of
sol ubl e Ab4R and total Ab woul d Ipe quantitfated by standard techniques| for
exanpl e, us lﬁg E&béfx >'§r0§g:t ment ‘)?7,'8' 3§3§(Xéirl>el(é from houb$ | t,qcdays; gnpd | wer e
adj ust ed baped—on—thegresuhts of rtherAb4d2

55 | 1.288 | >3.020 7 7413 >10 1991 0.015 | >3.020

6 1 0.204 | >10 80 13802 | =10 131 0.038 | >3.020

71 0.051 | >3.020 81 10380 | =10 116 | 9,295 | >3.020

8 | <0.11 | >3.020 821 0.562 | >3.020 18 | 0331 | >3.000

9 | 0.145 | >3.020 83 10355 | >10 9] 1660 | >3.020

60 | <0.11 | >3.020 81 0.115 | >3.020 120110 589 | >30.200

61 | 0437 | >10 8 10117 | =10 12410 011 | >3.020

62| 0.417 | >3.020 87 1 0.025 | >10 1251 0,030 | >3.020

631 0.029 | >3.020 8 10174 | >10 1271 0.089 | >10

o4 | 0.017 | >3.020 89 1 0.085 | >3.020 1291 0.046 | >10

65| 0.661 | 17.783 20 1 0,398 | >3.020 1301 6,178 | >3.020

% 10076 | nd 10072 | 18621 Bl o245 | >10

671 0.040 | >3.020 %4 1 0.115 | >3.020 1331 0.468 | >3.020




| owering once a tinme course of onset of effect could be established. A

typi cal protocol for neasuring Ab42 lowering in vivo is shown but it is
only one WO 20mwyoasari ati ons that coul d ge used to opti mree/EPR@9loersel s of
detect abl e Ab. For exanple, Ab42 | oweril g conpounds were formulated in 20 %
of Captisol (r) (a sulfobutyl ether of b-cyclodextrin) in water or 20 %

hydr oxypropyl b cyclodextrin. The Ab42 | owering agents were adm ni stered as
a single oral _dose or hy any acceptable route of admnistration ta
overnight fpsted anipals. After four|hours, the animalls were sgcrificed and

Ab42 | evel s| werle Ianal yded. Bl ood was tdChect d§sby| decapi t afi'éme gndlCs

exsangui nat | 6ns| i DTA-t rejat ed ¢6lol ection tubes| Bl oodonvas centrjfuged at
1900 g for QRN ‘ﬁg‘fzéEsAngtﬂ 0C an(jmhaxbf‘gs;t‘?&t?t@c bver ed p@nd Afﬁl“gs Hgd'tf"agen for
| at er anal yBi s. Or ai.m was removed from cfani um and hindbrain. | The
cerebel | um pas rénwl;\/ad ”é\;rg)d the | eft a%wri qm]ﬁheﬁ sphere é@seé@@t ed.
The left hem sphere Wwas stored at -18 OC flor quaptitat/i vejanal yjsis of |test
conpound | ey&lds|. ( The| right heni spher g,was r;md wi t h | gRdsphab e- buhfer ed
sal i ne (PBS—btlrle'er 1I|3£U|2nnedi at ¢ty—frozefom dry ice fandystored—at—=80 0C

until honogepszjati on| for bijochem g& | assays. Muse braijps|were |resuspg¢nded
in 10 vol unps_of 0-0314| o>EA |(di et hyl amil A&y 1/ 5020M Nadl [pH 18- gr>3.020

non-transgepi ¢ @ani mals) or 0.1 % 3-% 3- chol am dopr opyl
nat
ng

)_
di net hyl - anfrbifi [0) st6 peopamesul f or (GoAPS)3.ao0 tris buff enedsdal ime (TBS)
(for transggnic| ani mal's) cont ai ni pr ot ease 1 nh| bi t orfS (RRoche-[T I873%80001

or 04693159 r fl tissuess e, flor, 0. 158 briav n, d 1 m of
0.4 % DEA. ID3I]y)sgﬁ%q ?sﬁfﬁgﬁe soni \:afef.gg‘?' ff@'(&gﬂ;ndg cna?cg'zgg 2@3'9?3 power

out put (pul ode) . | Honogenat es \é\%re cenfrifuged at 221 .300 x g for 50
pern
pu

5e,
mn. The resﬁ%gtiﬁhgo% gi3.03feed sujf DA $ 020 t hen transferred to fresh
tubes and were joptiopally flurthel rified before the next step. A portion
of the supef it R MBS 3NBHT ralizedsw th, 10 % 0,5 M Tris-HO and this was
used to quaptify—ABtptat : :

1461 0,032 | >3.020 571 0102 | >3.020
1471 0,042 | >3.020 16419178 | >10
14910380 | >10 1681 3 020 | >3.020
A2) Method 2

Screening was carried out using SKNBE2 cells carrying the APP 695 — wild
type, grown in Dulbecco's Modified Eagle's Medium/Nutrient mixture F-12
5 (DMEM/NUT-mix F-12) (HAM) provided by Invitrogen (cat no. 10371-029)
containing 5 % Serum/Fe supplemented with 1 % non-essential amino acids, 1-
glutamine 2 mM, Hepes 15 mM, penicillin 50 U/ml (units/ml) en streptomycin
50 ug/ml. Cells were grown to near confluency.

The screening was performed using a modification of the assay as described in
10 Citron et al (1997) Nature Medicine 3: 67. Briefly, cells were plated in a 384-well plate
at 10" cells/well in Ultraculture (Lonza, BE12-725F) supplemented with 1 % glutamine
(Invitrogen, 25030-024), 1 % non-essential amino acid (NEAA), penicillin 50 U/ml en
streptomycin 50 pg/ml in the presence of test compound at different test
concentrations. The cell/compound mixture was incubated overnight at 37 °C, 5 % CO..
15  The next day the media were assayed by two sandwich immuno-assays, for AB42 and
Al3total.



The obtai ned supernatants were purified wth Water Casis HLB reverse phase
colums (Waters Corp., MIford, MA) to renobve non-specific i munoreactive
mat eri al wWoaemodteooBr ai n | ysates pri ora@;dbsequent Ab det eCTiEPR009106732 a
vacuum mani fol d, all solutions were p €d through the colums at a rate of
approximately 1 m per mnute, so the vacuum pressure was adj usted

accordi ngly throughout the procedure. Colums were preconditioned with 1 n
of 100 % MeCH, before equilibration with 1 m OH O Non-neutralized brain

| ysat es Wﬁr e | oadBdt0Bh® ABNE ce@echitimifons Wgeeldlmdﬁ&i ﬁﬁtﬂ@b@l&ﬁﬁ@ﬁﬁé&dﬂﬁﬂng\ﬁs he(cji
twice wt 1 ISt 1 an t he secon
v h e ki3 s3I TR Rt Fine, i s e R s 1 tol v and
into 100 x lﬁﬂtlmy’mtgdi astaiootdylaﬁsqhevutdb birgptsadintcoand ddnd@bes MadOkhtiiotlh 2 % NHACOH.
The el uate d S | n a
speed-vac céc,)é?@u EEcaeg %E&ﬁ Wtﬂ% BFJS?&gb uﬁtv#% thg%g%cﬁs?cgﬁ{%%{?a%

concent rat aﬁomlmg he pegitatien géw@ sigaer bmdumwa@LmEa®@%m@glewg@s e

Serum Free Ne@EWB] (1 g@rxa éa@me,of\é%g EraNd b ﬁ’thévzl})celﬁbf@ea'aﬁ QL&A %%
| nhi bitors aoLted accor he manu ﬁgﬂgrers com*ren dat’ion. To quantlfy

t he amount W&§nt gEussionn Te ﬁ@a%mﬂaénq%e 8¥ the gell pngrmatansrpepacianals

con’geE ci al Iz?nuw?y b,ptﬁ-ebife tEIﬂHa/GIlter_lqllﬂl_l&ﬁff4 AMI:{WREKQAB@ZVQ@A@SNﬁG\?@EdHSﬂ%e Kits were
use e.dg. nn S r - Al | |.. , N0 e cs N V. en

et g um 9 e iR B e B ME iy o AP oo G wi th the
kit onll). BJREFABN/26 heastsed daradst Wigh thcldenoobeads. Toyquahefyi tbe Abbudt2f wer e
prepared i nAé;tsﬁalmtthgﬁ?%ﬁaéégb oh&lollﬂl gaﬁﬁ# mﬁ,glseglfc A sOFAB

concentratio ranglng es stan

bl anks (60 @RF 5h‘élél?e@up¥?dttﬁéheefﬁ€qpl%6w2 caed @@tlpylawé a(ltﬂwéiyosgp@lﬁﬁ@

anti body sehgetill Y&lioh 6CL0ANbEBZatbHEGE) WaE ﬁ@eﬂ% r&@BcwRh tHRndnbdagen) . The
plate was allowed to i ncubate overnight at 4 OCin order to allow formation

of the anti bodyamnybbtaih theli&xepbedd iOWaBR 120] the idaaubatilanatadds parbagspsent
wash Stl%ps Sk Re lrn%%nnurn amount of amyloid Beta 42 measured in the absence of the test
compound. The sigmoidal dose response curves were analyzed using non—linear
regression analysis with percentage of the control plotted against the log concentration

of the compound. A 4-parameter equation was used to determine the ICs,.

The 1Cso values are shown in Table 12¢:

ICs ICs ICs ICs ICs ICs
Co. Co. Co.
AB42 | APtotal AB42 | Aptotal AB42 | APtotal
No. No. No.
BM) | (M) BM) | M) BM) | (M)
1 | 0.155 7.413 70 | 0.068 | >3.020 106 | 0.034 | 4.571
4 | 0.166 >10 71 | 0.407 | >3.020 107 | 0.048 2.042
15 | 0.038 5.495 73 | 0.166 | >3.020 108 | 0.054 >10
29 | 0.013 7.079 102 | 0.014 >10 109 | 0.060 >10
33 | 0.071 5.754 103 | 0.019 >10 110 | 0.129 >10
50 | 0.309 >10 104 | 0.029 7.244 111 | 0.065 5.495
69 | 0.046 >10 105 | 0.032 6.607 112 | 0.107 >10




anti - Ab-anti body conjugate (biotinylated detection antibody, e.g.,

bi oti nyl ated 438 (Covance Research Products, Dedham M) was added and

i ncubat edwban170d08i mum of 1 hour in order to allow for raTiEpR000f0613RE

ant i body- Anyl oi d- anti body- conpl ex. AFt'@ -i ncubation and appropri ate wash
steps, a Streptavidi ne-Peroxi dase- Conj ugate was added, followed 50 m nutes
| ater by an addition of Quanta Blu fl uorogeni c peroxi dase substrate

according tp the manufacturer's instructions (Pierce Caorp . Rockford, |1).
A kinetic rpadi ng was perfornmed every 5 m|nutes flor 30 mnutes |(excitation
320 / enissjon 436y, | TdCquantify|t he| dfunt ¥ ABt ot all i n|t¥e dol Hpp e
fracti on of | €Ehe i h honogenat es Cosanpl es and stjandand®. wer e ddded aio
JRF/ r AB/ 2-co§;,.ed2éﬁa é tﬂ‘ﬁg pl at (ENW?.SKEﬂf()V@ngi i ncuba§e &Pé?ri‘gﬁttot t| 4 0C
in order to|allj ]\{10‘ ty,on|of the aptihody r%:)rgid conpl ex. ];,I'lge %le@ﬁ\was
t hen perfor red a@ll )O'NZ@Z/[E det ecli on hﬂ‘?Pt h?% del atl | eadt™qd o 2
| oweri ng cophrparled to|untreated ani m|s wul d be gdvantlageous. The results
are shown inl3apf-&*18: =10 |, compas| Pidbh |exaltbl ds " Actip¥e %98grledrEht
(a.i.) as upedthroughout—thhese exanptes fetates|to a [compound o f—formul a
(1), includ|pg aaysstessscheni cal ly; | semeni c>foor m t henggf | oas32 | >10
pharmaceutipallly acceptablelsalt [thereof or a sollvate|thefeof; [in
particular fo an 3] the exenpl | fi c unds. Typi cal,,eXa slof
reci pes for|the ?‘(Z)%JI §t3ifl%n o f tE& h\(/)gﬂtighrgégre as fd??o&fslégl. n%ﬂ(gl ets
Active ingrediegnt 5 {o 50 ny DDii--cgaall¢ciiuump pphhoosspphhaattee 20 ng
Lact ose 30 r’rg]7Ta1).éi5,|lm 10>1|@g 139 | 0.005 4.266 163 | 0.166 8.318

118 | 0.372 >10 140 | 0.006 4.074 165 | 0.178 >10

119 | 0.603 6.166 141 | 0.013 >10 166 | 0.251 >10

120 | 0.363 >10 142 | 0.031 6.607 167 | 0.288 >10

121 | 1.318 >10 143 | 0.060 3.388 168 | 0.380 10

123 | 5.370 >10 144 | 0.120 >10 169 | 0.417 7.943

124 | 0.018 | 9.120 145 | 0.007 | >10 170 | 0.447 |  >10

125 | 0.051 | 7.943 148 | 0.043 | >10 171 | 0.537 | 8318

126 | 0.052 >10 149 | 0.174 >10 172 | 0.646 >10

127 | 0.056 >10 150 | 0.200 >10 173 | >10 >10

128 | 0.062 | >10 1511 0219 | >10 175 | 0.072 | 5.248

129 | 0.074 | >10 155 | 0.028 | >10 176 | 0.107 | 8.318

132 | 0251 | 6.918 157 | 0.050 | 7.413 178 | 0.380 | >10

134 | 0437 | 1.738 158 | 0.071 | 8.913 179 | 0,078 | >10

135 | 0.102 >10 159 | 0.055 | 4.786 180 | 0.562 6.25




Magnesi um stearate 5 ng Potato starch ad 200 ng 2. Suspension An aqueous

suspension is prepared for oral admnistration so that each mlliliter
cont ai ns wote10®70@so f active ingredie , 50 ng o f sodcumre@woersygnet hyl
cellulose, 1 mg o f sodium benzoate,” 300 ng o f sorbitol and water ad 1

m. 3. Injectable A parenteral conposition is prepared by stirring 1.5 %
(weight/volunme) o f active ingredient in 0.9 % NaC solution or in 10 % by
vol une propylene glycol in water. 4. G ntnent Active ingredient 5 to 1000
ng Stearyl Bjp@@@hgﬁmgﬁaﬂpima@eﬁkg;y%|te petrol eum 15 g Water ad 100 g In
this Exanple, active ingredient can be replaced with the sane anount of any
of the conpoundsAp4Xmaring apents bfthpiesetién camenistdm trédn ATaid mamhats by t he
same anount | i lLations are
not to be rsggfé ra%ﬂ%m%s or%ﬁet% ngf d&#@&tl%?ﬂggﬁﬂg% 1n%%“ﬁ%r}%&%e$ses&1tac‘fl a8 B t will
be obvi ous ndﬁénrmteﬁéo,tth@moa&fs c:em M@luneﬂ\p@tﬂl@nnmalbeawmtlb@dilagmomnylthvays by
those sii! ! R, bfimbfo@iale & fg%héﬂ% ep]redlﬁm%f?ﬁﬂ%tnzqu)utfrﬁé)n% g%n15§ucfl’irth§t

stereoi soneric formthereo dr ogen dal kyl ; R1
i s hydr Ogenlt OGrpwng@ng Ithﬁg]léély deposits Af in a rnanner smn’lar to that seen n iumans

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
10 form of 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
APB42 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.

15  Alternatively, two to three month old Tg2576 mice expressing APP695 containing the
“Swedish” variant can be used or a transgenic mouse model developed by Dr. Fred Van
Leuven (K.U.Leuven, Belgium) and co-workers, with neuron-specific expression of a
clinical mutant of the human amyloid precursor protein [V7171] (Moechars et al., 1999
J. Biol. Chem. 274, 6483). Young transgenic mice have high levels of Af in the brain

20  but no detectable AP deposition. At approximately 6-8 months of age, the transgenic
mice start to display spontancous, progressive accumulation of B-amyloid (AB) in the
brain, eventually resulting in amyloid plaques within the subiculum, hippocampus and
cortex. Animals 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 AB

25  would be quantitated by standard techniques, for example, using ELISA. Treatment
periods varied from hours to days and were adjusted based on the results of the AB42

lowering once a time course of onset of effect could be established.

A typical protocol for measuring AP42 lowering in vivo is shown but it is only
one of many variations that could be used to optimize the levels of detectable AP. For
30  example, AP42 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
route of administration to overnight fasted animals. After four hours, the animals were

sacrificed and AB42 levels were analysed.



Xis CR7 or N, wherein R7 is hydrogen or halo; Al is CR2 or N, A2 is CR8 or
N, A3 and A4 each independently are CH or N, provided that no nore than two
of Al, A2yO0AB1ezaniob08d are N, R2 is hydr%gen, hal o or C _2alrTkpe@nps73RB | s
hydrogen or halo; R is hydrogen; O__Gél yl optionally substituted with one
or nore substituents each independently selected fromthe group consisting
of hydroxyl, hal o, norpholinyl, piperidinyl, pyrrolidinyl,
tetrahydropyranyl, Ar, C _6al kyl oxy, cycl oC3-7al kyl oxy, and cycl oC3-7al kyl ;
car boxyl ; C2- 4al BRBY lwias W@Gedo@rmg}?«{a;tioﬁma etsand@h&dns ifEDT A-treated

t et rahydropyranyl ; G | kyl car bo . O | kyl oxycar bo . or Ar-OCH 2-;
wher oi - eaciirgar s ARy 5 HeB it 1000 SHLS YRR FY 6ol < n one or
nor e subst iplaemn sceactd amidégab ident for sed @atyad. Thobmaiheagreowyed Gosithti ng of
halo, C 4 A > 5 ] ' ] . I
substitute ré%Pﬁ%%ﬁéﬁﬁggﬁ%(§B§§%§F?@ﬁ@%ﬁé&gétﬁi%%ﬁ@%%hﬁ%ﬁ{ﬁ@ggé*gé@%gyfrom
the grodp ceersiseparsgd.dfheHelt bemaphara ey isoxsd ata hdl°NEBRBlantatvd snatisisaify |
optional 'y gybshiphtiERvik Theiiht Bbm h&e%ﬁ@%ﬁ&&ﬂ@gﬁ%mﬁ%ﬁﬁehﬂ@%ﬂﬁﬂﬁﬁ&i|y

selected from C 4al kyl; or, pyridiny ptionally stituted with one or
more subst i FlsA 0T RAeH 1%%?4&&%%%@1@&%@&%%%@ Gréth consi sting of
hal o, G _4aldtydexizatieyfndiochtmal deydys. and C _4al kyl substituted with one or
nore substituents each independently selected from hal o; each R5

i ndependent | y i sMoyslrtogian wet reduspkyded il 0 Galukyes o 0 BIMYDEA ddictBWlaalikg)l oxy ( CH

2CH20) W’Omzﬁﬁ%ﬁ\q%a)él;pH 10 (for non-transgenic animals) or 0.1 % 3-[(3-cholamidopropyl)-
dimethyl-ammonio]-1-propanesulfonate (CHAPS) in tris buffered saline (TBS) (for
transgenic animals) containing protease inhibitors (Roche-11873580001 or
04693159001) per gram of tissue, ¢.g. for 0.158 g brain, add 1.58 ml of 0.4 % DEA. All
samples were sonicated for 30 seconds on ice at 20 % power output (pulse mode).

15 Homogenates were centrifuged at 221.300 x g for 50 min. The resulting high speed

supernatants were then transferred to fresh tubes and were optionally further purified
before the next step. A portion of the supernatant was neutralized with 10 % 0.5 M
Tris-HCI and this was used to quantify Aftotal.

The obtained supernatants were purified with Water Oasis HLB reverse phase

20  columns (Waters Corp., Milford, MA) to remove non-specific immunoreactive material
from the brain lysates prior subsequent AP detection. Using a vacuum manifold, all
solutions were passed through the columns at a rate of approximately 1 ml per minute,
so the vacuum pressure was adjusted accordingly throughout the procedure. Columns
were preconditioned with 1 ml of 100 % MeOH, before equilibration with 1 ml of H,O.

25  Non-neutralized brain lysates were loaded onto the columns. The loaded samples were
then washed twice with the first wash performed with 1 ml of 5 % MeOH, and the
second wash with 1 ml of 30 % MeOH. Finally, the AP was eluted from the columns
and into 100 x 30 mm glass tubes, with a solution of 90 % MeOH with 2 % NH4OH.
The eluate was then transferred into 1.5 ml tubes and concentrated in a speed-vac

30  concentrator on high heat for about 1.5-2 hours at 70°C. The concentrated AP} was then
resuspended in UltraCULTURE General Purpose Serum-Free Medium (Cambrex
Corp., Walkersville, MD) plus Protease Inhibitors added according to the

manufacturers recommendation.

To quantify the amount of AB42 in the soluble fraction of the brain
35 homogenates, commercially available Enzyme-Linked-Immunosorbent-Assay (ELISA)

kits were used (e.g. Innotest® [-Amyloid;_42), Innogenetics N.V., Ghent, Belgium).



nis an integer selected from1l, 2, 3, 4, 5 or 6.each R6 independently is
hydrogen or G _4al kyl; R4 is hydrogen; cyano; hal o; phenyl optionally
subst i t utwo 20idTo@8e or nore substi tue s each i ndependentipp2@eloested from
t he group consisting of halo and pheny]1 ‘phenyl car bonyl optionally
substituted with one or more substituents each i ndependently sel ected from
hal o; C _4al kyl oxy; G _6al kyl optionally substituted with one or nore
substituents each i ndependently selected fromthe group consisting of halo,
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or a phar m&%weuq@hdcﬁb@f%eah b & pedid b8y t%%hl%w%rrﬁat%'df%@aﬁtﬂ%ﬂ of . 2. The
conmpound accordjng t erein e conpound is ﬁ;? %@éfﬂ of formula

(I-a) or a ¥R¥PEgP Pe 1% m@lﬁé&%ﬁl%ﬁé{r suP3PapeNtivEs ecgive
G _4al kyl ; 4t-AB-daybsdyownjugeic (Btikylatcdrdchuation afibosly (RY., biotifylateGsi n R7 is
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10 of I hour in order to allow formation of the antibody-Amyloid-antibody-complex. After
incubation and appropriate wash steps, a Streptavidine-Peroxidase-Conjugate was
added, followed 50 minutes later by an addition of Quanta Blu fluorogenic peroxidase
substrate according to the manufacturer’s instructions (Pierce Corp., Rockford, I1). A
kinetic reading was performed every 5 minutes for 30 minutes (excitation 320 /

15  emission 420). To quantify the amount of Aftotal in the soluble fraction of the brain
homogenates, samples and standards were added to JRF/rAB/2-coated plate. The plate
was allowed to incubate overnight at 4 °C in order to allow formation of the antibody-
amyloid complex. The ELISA was then performed as for A342 detection.

In this model at least 20 % AB42 lowering compared to untreated animals would be
20  advantageous.

The results are shown in table 13:

C AB42 Aptotal C AB42 Aptotal C AB42 Aptotal
0. 0. 0.
(% CtrD) | (%Ctr]) (% CtrD) | (%Ctr]) (% CtrD) | (%Ctr])
No. No. No.
_Mean | _Mean _Mean | _Mean _Mean | _Mean
1 65 103 8 88 96 29 56 86
2 100 106 10 67 104 30 81 113
3 56 95 15 62 94 33 80 98
4 93 111 18 73 101 34 63 100
5 66 96 26 75 94 39 82 108
7 68 105 27 59 94 40 80 99
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“Active ingredient” (a.i.) as used throughout these examples relates to a compound of

formula (I), including any stereochemically isomeric form thercof, a pharmaceutically

5  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

10 Di-calcium phosphate 20 mg
Lactose 30 mg
Talcum 10 mg
Magnesium stearate 5Smg
Potato starch ad 200 mg

15 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

20 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.
4. Ointment
Active ingredient 5 to 1000 mg
Stearyl alcohol 3g



RO is hydrogen or G _4dalkyl; Rl is hydrogen or G _4dalkyl; Xis CHor N, R3

is hydrogen; C _6al kyl optionally substituted with one or nore substituents

each i ndemperrdewvt7bopssel ected from the group consi sting ofPCmERe@pbi32hal o,

nmor phol i nyl, piperidinyl, tetrahydropyranyl, Ar, G _6al kyl oxy, and

cycl oC3- 7al kyl ; carboxyl; C2-4al kenyl; NR5R6-carbonyl; cycloC 3-7al kyl; Ar;

t et rahydropyranyl; G _6al kyl carbonyl; C _6al kyl oxycarbonyl; or Ar-OCH -;

wherein each Ar independently is phenyl optionally substituted with one or

nore substitamenhe each i ndependeptly selected fromthe group consisting of

hal o, G _4WI ox% cyano, NR5 nmor phol inyl, G _4al kyl, and G _4al kyl

subst i t ut ed "Wt REENE"Br nore subb®ituents each independent|y sel ected from

the group cWasirsting of hal o anal NR&RG6; benzi mi dazolyl optionally

substituted with one or nore substituents each independently selected from

C _4al kyl; or pyridinyl;n is 2; R4 is hydrogen; cyano; halo; phenyl

opti onaldl y leubsthxempéed awWehngrﬁéle@trcamheée@métvvlthj@ntsgrn@a@humtmi@pﬁnééﬂm |y

sel ected f r%ﬁoﬁlﬁd&é&%&i@ﬂ%&h@bﬂe%t Hvehab® i@?ﬂti@ﬁ!@f‘w the RGP Yo RANQANY

optionally substituted with one or nore substituents each independently

sel ected frfihhgregrliced 2gmpoyyly- G 6al kyl optional |y substituted with one

g nmor e Sublﬁéaisbl}uﬂk)m &r‘@&@iﬁs zge(ﬂeptief‘tﬁﬁﬁgdr?ec&ﬁd aie&‘ép@ﬂulfel’fﬂﬁm tRecgosftheonsi sti ng
NR 5R6, Ci _4al ky] ox I OX an r mno:. Yl is CH.or. N Y2 is
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10 ways by those skilled in the art.



RO is hydrogen; hal o; tetrahydropyranyl; C2-4al kenyl; phenyl optionally
substituted with one or nore substituents each independently selected from
C _4al kylweyepioor7o@8_4al kyl optionally bstituted with ®0E/EPRONO621
substituents each independently selected fromhal o; or a pharmaceutically
acceptabl e addition salt or a solvate thereof. 4. The conpound according to
claim1, or a stereoisoneric formthereof, wherein RO is hydrogen or

C _4dal kyl; RL is hydrogen, C _4alkyl or halo; Xis CR7 or N, wherein R7 is
hydrogen orchah9; Al is CR2 or N, A2, A3 and A4 each independently are CH
or N, provigded that mor e than two of Al, A2, A3 and A4 are N, R2 is
hydr ogen, hhI‘boYpFPRynd 4% m‘%@( R3 is hydrogen; (. 6al kyl optionally

substi t ut ed with one substituent selected from t group consi sting of

nmor phol i nyl, piperidinyl, Ar, G _6al kyI oxy ang cl oC3- 7al kyl ;
tetrahydropyranyl; Ar; or Ar-OCH 2- sz\,heﬁel n/lea i ndependently is
phenyl optionally substl tuted wit hAé)ﬁ/e reNsubstituents each

i ndependently sel ected from t heXQro | nsiystipg, of hal o, C _4al kyl oxy,
cyano, NRS5R6, norpholinyl, , Aand G yal kyI substituted with one or
nore substituents each i ndepe y sel ected from hal o; benzi m dazol yl

optionally substituted with one or pgmre supstituents each i ndependently
selected from G _4al kyl; or pyridinyl; wheYei n each R5 i ndependently is
G _4al kyl ; athettetoiseaaic ﬁﬁrnlthﬂieq)few&imtﬂ y is G _4dalkyl; R4 is hydrogen;

cyano; hal ogo phe’l}(hy&%é&’ﬁ@fo'&fcslﬂlﬂﬁgzli;tUt ed with one or nore

R is hydrogen, C;_4alkyl or halo;
X is CR’ or N; wherein R’ is hydrogen or halo;
Al is CR? or N;

A’ is CR® or N;
10  A’and A* cach independently are CH or N;
provided that no more than two of Al, Az, A and A* are N;
R’ is hydrogen, halo or C;_salkyloxy;
R® is hydrogen or halo;
R’ is hydrogen; C;_ealkyl optionally substituted with one or more substituents

15 cach independently selected from the group consisting of hydroxyl, halo,
morpholinyl, piperidinyl, pyrrolidinyl, tetrahydropyranyl, Ar, C;salkyloxy,
cycloCszalkyloxy, and cycloCsalkyl; carboxyl; Cs4alkenyl; NR R®-carbonyl;
cycloCsralkyl; Ar; tetrahydropyranyl; C;.salkylcarbonyl;
Cisalkyloxycarbonyl; or Ar-O-CH,-;

20 wherein each Ar independently is phenyl optionally substituted with one or
more substituents each independently selected from the group consisting of
halo, C;_alkyloxy, cyano, NR’R®, morpholinyl, C;alkyl, and C;_alkyl
substituted with one or more substituents each independently selected from the
group consisting of halo, C;4alkyloxy, and NR’R®; benzimidazolyl optionally

25 substituted with one or more substituents each independently selected from
Cialkyl; or pyridinyl optionally substituted with one or more substituents
cach independently selected from the group consisting of halo, C;4alkyloxy,
cyano, Cy4alkyl, and C; 4alkyl substituted with one or more substituents each
independently selected from halo;

30 each R’ independently is hydrogen, C;alkyl, Calkylcarbonyl,
or Cj4alkyloxy(CH,;CH,0),-CH,-carbony];

n is an integer selected from 1, 2, 3, 4, 5 or 6.



substituents each independently selected fromthe group consisting of halo
and phenyl; phenyl carbonyl optionally substituted with one or nore

subst i t uewb20ACMBNdependent |y sel ect from hal o; G _@arkgpRoogpsizenal |y
substituted with one or nore substituernt’s each i ndependently sel ected from
C _4al kyl oxy; or C _4al kyl substituted with one or nore substituents each

i ndependently selected fromhal o; or a pharnaceutically acceptable addition
salt or a solvate thereof. 5. The conpound according to claim1, or a

st er eoi somabﬁRPm@péﬁ&hgpishy&@@ge@iomdﬁan{ -phenyl; R4 is nethyl; or Ris
phenyl substituted L0 a nmet a pgsuil(l)n [em .og@}i!ol%a*.&%{qurther substituted in
ot her posithons ;" RIS 9G8R0 NREE pRHONARY SHRSHUMGYIY PISOHEPT ut ed i n
an ortho positi orsuastduaps cawhahdepeddentlpeclegud fbnt the ecbuprrootistery qfdalotdndns; R4
i s hydrogen or ; ' @%‘Izg it t or a
sol vat e thereof @ggx%hggéng%%%g%%{%f%lﬁs tcl)l C ail?ﬁmg% &01?9% Sgksgiraé%ll soneric
formthéreof, wheeh mdrpénsicnigs W¢ct@iﬁ§@nih@l%s ed-alkxlpx s e salkyhentienplheny |

groups, wherein phsiiuhtel SvidiRde AR dkdry sehatchts ¥haintkfdRdORE RleclRIMm the
substituents each indepenpden sel ect h rou %l{opm sting of halo,

tl cted fromt p
G _4al kyl oxy, cyaH8uD fgRSIRENE ﬁ%ﬁ%ﬂdﬂwb ,%l-aﬂgy bk V;gromda oY laypitio;

substi t ut edyWisttH en®; or nore substituents each independently sel ected from
hal o; Y?is CR’ or N;
10 Y'isCHorN;
provided that only one of Y', Y* and Y* may represent N;
R’ is hydrogen; halo; C;_alkyloxy; cyano; cycloCs_salkyl; tetrahydropyranyl;
Cy.4alkenyl; phenyl optionally substituted with one or more substituents each
independently selected from C,salkyloxy; or Cj4alkyl optionally substituted with one
15  or more substituents each independently selected from the group consisting of halo and
Ci4alkyloxy;

or a pharmaceutically acceptable addition salt or a solvate thereof.

2. The compound according to claim 1 wherein the compound is a compound of

20 formula (I-a)
R3

RO (I-a)

or a stereoisomeric form thercof, wherein
R’ is hydrogen or C;alkyl;
R' is hydrogen, C_alkyl or halo;
25 X is CR’ or N; wherein R’ is hydrogen or halo;
Al isCR’or N;
A’, A’ and A" each independently are CH or N;
provided that no more than two of Al, Az, A and A* are N;
R* is hydrogen, halo or C;_alkyloxy;
30 R’ is hydrogen; C,salkyl optionally substituted with one or more substituents each
independently selected from the group consisting of halo, morpholinyl,

piperidinyl, pyrrolidinyl, Ar, C;alkyloxy, cycloCsalkyloxy, and



R4 is hydrogen; or a pharmaceutically acceptable addition salt or a solvate
thereof. 7. The conpound according to claiml1l, or a stereoisoneric form
t her eof , wbepsva10048i s N, or a pharmaceyti cal |y accept ablPeTamdoéowioors2sal t or
a solvate thereof. 8. The conpound according to claiml, or a
stereoi soneric formthereof, whereinRO is hydrogen; Rl is C _4dalkyl; Xis
CHor N, AL is CR2; A2 is N, A3 and A4 are CH, R2 is G _4dal kyloxy; R3 is
Ar; or G _6al kyl optionally substituted with one or nore substituents each
i ndependent |y sel @@I&Q-ﬁlkﬂﬁbﬁﬂé@ﬁa%ﬁ,rt@ctdhy&fopzﬁa_nph@ﬁ)’br APODLOARL | Yy
substituted with one .or %p[&e. SUbStdI tthjent ege .|151P?S,pe[;d[ nttlﬁv' el ected from
halo: Ré is hydr ogsreBead] ABGAeRy S ihri pauat oIy e duromios
addition salt or momschbaitentheick afdepédeitie sdanubiron the gougicogsidtmgarty one of
claims 1 and 3t LRy abs NHHRS YRl ¥ 0 e conpound
according to cl aﬁlr%§oiqugﬁlé§|8?% %ﬁ%&conﬁ{ouﬁaﬁﬁg%lf CPabi ikt Gt
2- (2- chlSor opheny|spbstyuied withtdng oy nBre g@bstpichtpicach idependentlyt sejegied|from
1-yl') - 2- pyri di nylfaio; 3eiRdydzo lyTbSaARLY sebslRvd tvith Bn8oARbREubMtuents cach

independently selected from C,4alkyl; or pyridinyl optionally substituted with

one or more substituents each independently selected from the group

consisting of halo, C;_salkyloxy, cyano, C;4alkyl, and C;_4alkyl substituted

10 with one or more substituents each independently selected from halo;
wherein each R’ independently is hydrogen or C;_alkyl;
wherein each R® independently is hydrogen or C;_alkyl;
R* is hydrogen; cyano; halo; phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo and
15 phenyl; phenylcarbonyl optionally substituted with one or more substituents

cach independently selected from halo; Csalkyl optionally substituted with

one or more substituents each independently selected from C;4alkyloxy; or

Ci.4alkyl substituted with one or more substituents each independently

selected from halo;

20 or a pharmaceutically acceptable addition salt or a solvate thereof.

3. The compound according to claim 1, or a stereoisomeric form thereof, wherein

R’  is hydrogen or C_alkyl;

—_

is hydrogen or C;_salkyl;
is CH or N;

is hydrogen; C;_ealkyl optionally substituted with one or more substituents

<R

25

wb)

each independently selected from the group consisting of hydroxyl, halo,
morpholinyl, piperidinyl, tetrahydropyranyl, Ar, C;salkyloxy, and
cycloCsalkyl; carboxyl; Cy4alkenyl; NR R®-carbonyl; cycloCsalkyl; Ar;

30 tetrahydropyranyl; C;salkylcarbonyl; C; salkyloxycarbonyl; or Ar-O-CH;-;
wherein each Ar independently is phenyl optionally substituted with one or
more substituents each independently selected from the group consisting of
halo, C;_alkyloxy, cyano, NR’R®, morpholinyl, C;alkyl, and C;_alkyl
substituted with one or more substituents each independently selected from the

35 group consisting of halo and NR’R’; benzimidazolyl optionally substituted

with one or more substituents each independently selected from C;4alkyl; or

pyridinyl;



-[ 6- met hoxy-5-(4-nethyl -1 Himdazol -1-yl)-2-pyridinyl]-2-(2,2,2-trifiuoroet
hyl )- im dazo[l, 2-a] pyridin-8-am ne, or JV—[6-rret hoxy-5-(3-nethyl - I H

1,2, 4- trIWDQD}O/OJZO(y)B) 2-pyridinyl]-2-(2 @ trifiuoroet IRgT)EPRINIBTBOL

[ 1, 2-a] pyri di n-8-am ne, any st er eochent ally isonmeric formthereof or a
pharmaceutically acceptable addition salt or a solvate thereof. 11. A

phar maceuti cal conposition conprising a pharmaceutically acceptable carrier
and, as active ingredient, a therapeutically effective anount of a conpound
as defined i manyisone of clains 1 to 10. 12 A compound as defined in any

one of cl ai 4 to, 10 for use sarred 3... A ound as defined in
any one of clai ms® V{889 YH°: ?ﬁ](? Pl?eé]ﬁ @Y ‘éﬂsg%?ﬂc‘f’ OBt i ease or
condition sel ect exibstitoentAbach endvpendendy selasted fromatbiergtaup conastimg afjhatoyandi | d

counLt1 e 1Pl Ty ROt SRR MOIRDEL LI s, DO 50

denenti & associ ategh Wdﬁpﬁlﬂanﬂbf mwdsﬁ@ﬁéléb)séjlmldwwléyml@@ﬁl&t ed with

beta-anyl oi d. 14. suimﬁut%gm%fé o@%&é gﬁﬂﬁﬂtlfeﬁtsf’ehé}i iﬁﬁéﬁenﬂ@ﬁ[yeée[b&e'a%rcﬂh gRase is
Al zhei ner's di sease. eflne in‘any of clainms 1 to

10 for the manuf 2&EPWR %Oné*Stlag ﬁgﬁﬁc%né?nﬁalkblf’xi”ﬁ’é( Fﬂ%@fh@&@@ﬁl%éfmmo
ganma- secr et age asGHvotYy;

Y? is CR’;
10 Y? isCHorN;
provided that only one of Y' and Y* may represent N;
R’ is hydrogen; halo; tetrahydropyranyl; C,4alkenyl; phenyl optionally
substituted with one or more substituents each independently selected from
Cialkyloxy; or
15 Ci.alkyl optionally substituted with one or more substituents each
independently selected from halo;

or a pharmaceutically acceptable addition salt or a solvate thereof.

4. The compound according to claim 1, or a stereoisomeric form thereof, wherein

20 R’  is hydrogen or C_alkyl;

R'  is hydrogen, C 4alkyl or halo;

X is CR” or N; wherein R’ is hydrogen or halo;

Al isCR’orN;

A’, A’ and A" each independently are CH or N;

25 provided that no more than two of Al, A% A’ and A? are N;

R®  is hydrogen, halo or C;4alkyloxy;

R’  is hydrogen; Cyalkyl optionally substituted with one substituent selected from
the group consisting of morpholinyl, piperidinyl, Ar, Csalkyloxy and
cycloCsalkyl; tetrahydropyranyl; Ar; or Ar-O-CH»-;

30 wherein each Ar independently is phenyl optionally substituted with one or
more substituents each independently selected from the group consisting of
halo, C;_alkyloxy, cyano, NR’R®, morpholinyl, C_alkyl, and C;_alkyl
substituted with one or more substituents each independently selected from
halo; benzimidazolyl optionally substituted with one or more substituents each

35 independently selected from C;4alkyl; or pyridinyl;
wherein each R’ independently is C;_4alkyl;
wherein each R® independently is C;_4alkyl;
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is hydrogen; cyano; halo; phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo and
phenyl; phenylcarbonyl optionally substituted with one or more substituents
cach independently selected from halo; C;salkyl optionally substituted with one
or more substituents each independently selected from C,4alkyloxy;

or Cj_4alkyl substituted with one or more substituents each independently

selected from halo;

or a pharmaceutically acceptable addition salt or a solvate thereof.

5. The compound according to claim 1, or a stereoisomeric form thereof, wherein

R’ is phenyl;

R* is methyl;

or

R’ is phenyl substituted in a meta position and optionally further substituted
in other positions;

R* is hydrogen or methyl;

or

R’ is phenyl substituted in an ortho position and optionally further substituted
in other positions;

R* is hydrogen or methyl;

or a pharmaceutically acceptable addition salt or a solvate thereof.

6. The compound according to claim 1, or a stereoisomeric form thereof, wherein

R’ is methyl substituted with one or more phenyl groups, wherein phenyl is
optionally substituted with one or more substituents each independently selected
from the group consisting of halo, C)_alkyloxy, cyano, NR’R®, morpholinyl,
Ci4alkyl, and C; 4alkyl substituted with one or more substituents each
independently selected from halo;

R* is hydrogen;

or a pharmaceutically acceptable addition salt or a solvate thereof.

7. The compound according to claim 1, or a stereoisomeric form thereof, wherein

XisN;

or a pharmaceutically acceptable addition salt or a solvate thereof.

8. The compound according to claim 1, or a stereoisomeric form thereof, wherein
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R’  is hydrogen;

R' i3 Cjalkyl;

X isCHorN;

Al isCR%

A’ isN;

A’ and A? are CH;

R® s Cj4alkyloxy;

R’ s Ar; or Cyalkyl optionally substituted with one or more substituents cach
independently selected from halo;

wherein Ar is phenyl optionally substituted with one or more substituents each
independently selected from halo;

R*  is hydrogen or Cialkyl;

or a pharmaceutically acceptable addition salt or a solvate thereof.

9. The compound according to any one of claims 1 and 3 to 8, wherein

Y' isCH;
Y? isCH;
Y? is CH.

10. The compound according to claim 1, wherein the compound is

11.

12.

13.

2-(2-chlorophenyl)-N-[6-methoxy-5-(3-methyl-1H-1,2,4-triazol-1-yl)-2-pyridinyl]-
3-methyl-imidazo[1,2-a]pyridin-8-amine, or
N-[6-methoxy-5-(4-methyl-1H-imidazol-1-yl)-2-pyridinyl]-2-(2,2,2-trifluoroethyl)-
imidazo[1,2-a]pyridin-8-amine, or
N-[6-methoxy-5-(3-methyl-1H-1,2,4-triazol-1-yl)-2-pyridinyl]-2-(2,2,2-
trifluoroethyl)-imidazo[1,2-a]pyridin-8-amine,

any stereochemically isomeric form thereof or a pharmaceutically acceptable

addition salt or a solvate thereof.

A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, a therapeutically effective amount of a compound as
defined in any one of claims 1 to 10.

A compound as defined in any one of claims 1 to 10 for use as a medicament.

A compound as defined in any one of claims 1 to 10 for the treatment or prevention

of a disease or condition selected from Alzheimer's disease, traumatic brain injury,
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14.

15.
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mild cognitive impairment, senility, dementia, dementia with Lewy bodies,
cerebral amyloid angiopathy, multi-infarct dementia, Down's syndrome, dementia

associated with Parkinson's disease and dementia associated with beta-amyloid.
The compound according to claim 13 wherein the disease is Alzheimer's disease.

Use of a compound as defined in any of claims 1 to 10 for the manufacture of a

medicament for the modulation of gamma-secretase activity.



