WO 2010/ 112475PCT/ EP2010/ 054141 HYDROXY- METHYL | SOXAZOLE DERI VATI VES AS
GABA A MODULATORS The present invention is concerned with

hydr oxy- ne i soxazol e derivatives having affmty a gg t|V|ty for
GABA A aéw?é%ﬁﬁy%? t heir manufacture, pharmaceutlcali)1 %%%g% tiishs

contai ning themand their use as nedi canments. In particular, the
present invention is concerned with hydroxy-nethyl isoxazole derivatives 5
of foinmula | wherein R, R2 and R3 are as described below and in the

cl ai ns. Receptors for the major inhibitory neurotransmtter,

ganmma- am nobutyric acid (GABA), are divided into two main classes: (1) GABA
A receptors, whbetkvamersrenherszonl drevdrirgands dagatveduixanrchannel
superfam |y and (2) GABA B receptors, which are nenbers of the Gprotein

| i nked receptor famly. The GABA A receptor conplex which is a
menbr ane- bound het eropentaneric protein polynmer is conposed principally of
a, 13 and y subunits. Presently a total nunmber of 21 subunits of the

GABA A recem res'@ﬁ\éﬁveiﬁﬁ&ﬁs%%%daﬂfﬁ u%@%gﬂ isbRERE &eﬁ?ﬁﬁze@ﬁavﬁr&bbum ts (a,
fi and %_ e%%gﬂglreg? @ thﬁfﬁfnstruc i.on reco |nan& GABA A

r ecept of <SR E ydPLeRy TECPIE ﬁ%ﬁﬁﬂ&ﬁ%&& BT &physi ol ogi cal

and phatcomesitogs catzifinndtnaend thef watd meliGABALSA receptors obt ai ned from
manmal i an brain cells. There is strong evidence that the benzodi azepi ne

bi ndi ng si tl%ﬂaﬂﬁﬁap%{evﬁ%ntt19?@11@0@&@030%@%{%}@&0% hilh@ xERGRaARE GABA

A recept?{ 2 mmcs many effects of the classical type-1 BzR

subt ype&! O%H@?éas a213272, a3P272 and a513272 ion channels are terned

type-1l BzR 20It has been shown by NeNanar a and Skelton in Psychobi ol ogy,
1993, 21:101-108 that the benzodi azgpiyne receptor inverse agonist 13-CCM

enhance spatial learning in the g@ rrnazc. However, 13-CCM and

ot her conventional benzodi azepi ne recgptor inverse agonlsts -2- are
proconvul sant or convul sant which preveRts their use as cognition enhancing

agents in humans. In addition, these co unds are non-selective within the
GABA A receptor subunits, mhereas a GABA A a5 receptor partial or full

i nverse agonist which is relatively fregs6f activity at GABA A al and/or a2

and/ or a3 receptor binding sites can be Rt o provide a nedi canent which
is useful for enhancing cognition with reduced or w thout proconvul sant

activity. It is also possible to use GABA ARa5 inverse agoni sts which are
not free of activity at GABA A al and/or a2 and/or a3 receptor binding

sites but WohGBin&" eRT HRGEILOA deYor®eh 8w &1 fnQhe SRINEONt @i Ni ng subuni ts.
However, inverse agonists which are selective for GABA A cc5 subunits and

| at f f ti 2 d di
o el VR AL R e OB e BRI SSBEIR n0
bet ween a@ABAJA iaf tealmam ¢tlsssen dlt(hveBA remtaptors. vdficlvare noudedios 8edigendf t he

Centyal Neg yoa%ﬁaéx%gépfanhhk&dw@}mg@ @f&@ptéﬁtmch ar%%be%&%thel@-%f&@m
Neuropsfcho I ol og 41-44, Ame eti,cs, 2004,

(
131B, 51inke mog?%nzbfo?he @f%z%Ara@stoa?ommm@élfh&fc%mb@?H Wy 2007, 48,
529- 41, hMatopei@arheitreseingobencr 20 fpoddd, pribdidalk3ef d\@umdgcilemée Letts., 2008,
433, 22-7 and Cell 2008, 135, 549-60. bj ects of the enbodinents

di scl osed hpfgip, @@&al%%@yg‘ﬂﬁ s%f)urfn@ QBAB@@Q&%;’%&Q@@&%I&%H igal ly

accept abl e salts”and esters paratlon { t he above ne t|o ed
O

conpound@ﬁﬁﬁﬁéfgﬁﬁﬁﬂﬁ§‘%éﬁ%@#ﬁﬁh@Eﬁﬁéhﬁaﬁﬁug F U EAPaEten Mt 35 the
use of theRaboveprenivhiohedscaspbunisc ithe bidvRerhicelatiogniphpdiolpgiealend | on of

di seas e%ﬁﬁr%la%lgggoal %ncﬁgns%ﬁptz‘{f% @\Eﬁ%ﬁ%@%l‘s oﬂ-ﬁﬁe& %%%Mﬁxaﬁgn bqgaﬁ QLI:IRS ure are

prefera onl st
There 1s strong ev1dence that the benzodiazepine binding site lics between the o and v subunits.

Among the recombinant GABA A receptors, .1 f2y2 mimics many offects of the classical type-1
BzR subtypes, whereas a22y2, a.382v2 and ¢.532y2 ion channels are termed type-11 BzR.

20 It has been shown by McNamara and Skelton in Psychobiclogy, 1993, 21:101-108 that the
benzodiazepine receptor inverse agonist $-CCM enhance spatial learning in the Morris

watermaze. However, 3-CCM and other conventional benzodiazepine receptor inverse agonists



In a first aspect, there is provided a conpound of formula I wherein 5is
| ower-al kyl, aryl or heteroaryl, wherein |ower-alkyl can optionally be

substituted with 1- 4 substituents independently selected fromthe group
consi sting of hal ogen, cyano, hydr ox‘%‘and | ower - al koxy, and wherein aryl

and heteroaryl can optionally be substituted wwth | - 4 10substituents

I nde p%ﬂ%ﬁﬂ%&ﬁ(ﬂﬁ%@ﬁﬁ@ t&fufss@ mlrﬁdﬁ)rgfeﬁth&h&@ﬂ@l 3 b grgricaf enhﬁioﬁgeagsntc ¥#ano,
Lg\é\?g@m@%v&é‘ra p&,);l‘tesémsu%ns 4 \%télgg—g? Xg@%e?%rbfh? b%‘ﬁ@& AI gﬁ\é or%ﬁmﬁlﬁé tuted by
| ower ~iekaek 2 GNBIR A &5 veeepta pacjal oCDUNGHrberonistav kgl ¥, reia’twely free of activity
| over - (| QW& BlbE Y & eptbP YR 5&%‘&%&5 &‘ﬁ'ﬁ’e Lowes ﬁHd%)é'rﬂedwament

A
| ower - gHﬁ%’i %f‘g{\%haiak f%‘m‘% r%%(&”l-lt ?(}Jrv%%l[o al k% S COo. | O\é\fr aLkylL,
cycl \%?ogéﬂaie 161 QELGABKCA ¥b mva:fsy kgoriet e@hanyd not Medaf achigity atICM\EA Pa&kyl ),

soz NereRkerediongh -t SRS iy %@Xé‘ﬂﬁéﬂg R S o T et

20R3i ssubevisr Halveydr, invapseegomibti 1o§m§esmlmtma>r FOURE A 25 Ky |
substi tyr.ed. by Iaygd:c%%/’at @A@k%h@’&Z arfey &l f&,@éﬂwﬂb iiie& wleggeflyednydr oxy,
het er oC clyy ﬁeteroc clyl substituted by |ower-al , heteroaryl,

het I bsti.t d 0-

or vhor of TR PP eI e “%ﬂ?‘?‘f%"a%iné@m Aot S,

at t achgghtmémrofvaris disteeoefitbd §antral Netvons Spstem dike Risurorgienasdepanddit 18} f r om
each Og@?b %ﬁ%{%@%eﬁg&gﬂg rz@@l %@)O%M@%&Wﬁ%éﬁ&ws .@@Iﬂi pheg,mageut i cal |y

accept ect there is
provi déutisn BP®E 43 fige- 4?#@"???%%%9% fjfes @O%ég’pﬁan‘ﬁs YRICK™1® as def i ned
above, o®ANPH,i Si1NG; Neuro@lenbEb&tsl, 2008 46 8yg2eliand @efllﬁ‘OOB,rrlBlSaS@l—éﬁm th N -1R2R3:

Objects of the embodiments disclosed herein are compounds of formula I and their
pharmaceutically acceptable salts and esters, the preparation of the above mentioned compounds,
medicaments containing them and their manufacture as well as the use of the above mentioned

compounds in the treatment or prevention of diseases related to the GABA A a5 receptor. The

compounds of disclosure are preferably inverse agonists of GABA A «3.



or wherein RI, R2 and R3 are as defined above, R6 is hydrogen or
tert-butyldinmethylsilyl and R7 is hydrogen or lower-alkyl. - 2c In a third
aspect, there is provided conpounds as defined above, obtainable by the
process as defined above. In a four#h aspect, there is provided
pharmaceutical conpositions conprising a conpound of forrmula | as defined
above. and a pharnaceutical acceptable carrier and/or adjuvant. In a fifth
aspect, there is provided conpounds as defined above for use as therapeutic
active substances. In a sixth aspect, there is provided conpounds as
defined above for use as therapeutic a&é@ye ﬁugstances for the treatnent or
prevent i on lof figit swassbere s PEIVEGH £ GOTPEGABATA 45 recept or . In a
sevent h aspect, there is provided the use of conpounds as defined above for
the preparation of nedicaments far~the treatnment or prevention of diseases
which are related to the GABA A ecgptor. In an ei ghth aspect,
there is provided the use of cBnpounds @ defined above for the preparation
of nmedi caments useful for the treat t or prevention of acute and/or
chroni c neurol ogi cal disorders, cognigive disorders, Alzheiner's disease,
menory deficits, schizophrenia, posi negati ve and/or cognitive
synpt ons associ ated wi th schi zophreni i pol ar disorders, autism Down
syndrome, neurofibromatosis type |, sleep @fsorders, disorders of circadian
rhyt hms, amyotrophic | ateral sclerosig) S), denentia caused by AlDS,
psychotic disorders, substance-induced psyhogic disorder, anxiety
di sorders, generalized anxi ety disorder, panic disorder, delusiona
di sorder, obsessive/conpul sive disorders, acute stress disorder, drug
addi cti ons, Whes®nent di sorders, Parkinson's disease, restless |eg syndrone,
cognition deficiency disorders, nulti-infarct denentia, nood disorders,
depr g@ssi on,Rheur apiyehbiati irgl @drtirédrgns, psychosi s, :
attention-defici t'»éflllyéﬁ? fo%#-k%&ltcénqgﬁ&{a%?% sRHRPRALE € 4A3bAucty oke and

er or-the

attentional disorders or reparation of cgg¥|t|ve eng%‘cers.
The conpounds of inéascuticaidy ssiagted Tomythe BaruP PRUTRECEIAIPER PR, B{ﬁ’t"&ﬁ‘?de salts
and esters can begwgedkoxgl one or in conbination with other drugs, as
cogni tive enhancer r for the.treatpent or vent i .agutye and/ or
chroni ¢ neur ol ogi WREF¥H?Q€P§Fa§%8 H?F%°QHP§E5§€$§#$§F§ﬁ§?§eﬁ]s di sease,
menuNy deficits, sbfitcoplindnimientiosilacteidromtgarqupeonnidingo! 8egeam: FXAa0,
synpt ons assoc at gkl BEBIAIRARNEREAc: B) RAbAL, BhEosdpNELRL BN Down
syndrome, neurofi ronat03|s]£éaf I Efise %%Feggﬁgﬁ |%0Lgers f rcadi an
rhyt hms, amyot r ophidEoRyaloweatkEet EPPS: LV aety™ sRtiegay °é’6‘“1%§‘3’k\ S,
psychoti c di sor deNs,, iswhsllahCoO-Nidloed-aisyic hoti-elkgdi-SOddryeratiwileat lgwer-
di sorders, general ' [ C ; T oo TR Ye) . JUS]

g . L@l@ﬁ(ﬂk@ﬁﬁgﬁ X .ig.léﬁér}%yer é,}ﬁtm@%‘ aﬁ%@z, Fefle i@ S QR 1,

di sorder, obsessiV i sor acute ress dlsord%%; drug

addi &t i ons, novenERtlowrsdnitdrQOHPEPE- hewhakyl (obdte CONER o RE2lYy syndr one,
cogni tion defici epow(diveosBay, Scyc®aliyl,-Hertbarey, debeteicarylnoiag NiHs brder s,
depressi on, neuropsychiatric.condition sychosi ;
attentiondeficit/E@%gEg@FFVF¥§BH%g%?ﬁ%ﬁéwﬁgﬁggﬁd#%?%oxa§ﬁ?dgy?5%@¢and
attentional di sor88s8H,, SO-Nifl lessr-ekibrew 8€:-Nidiveazled):: t he fol | ow ng
definitions are set forth to illustrate and define the nmeani ng and scope of

the variousgeer ms;sedoliN,-deeGLduBg; t he invention herein. The foll ow ng
definitions of the genéeral. terns ‘apply irrespective of whether the terns in

quesffon appear alqne of f RoEQRAA R cs WRRUL AR SHIGRRRY 054141
hydroxy, cycloalkyl, cycloalkyl substituted by hydroxy, heterocyclyl, heterocyelyl
substituted by lower-alkyl, heteroaryl, heteroaryl substituted by lower-alkyl,
(CH,),-O-lower-alkyl or NRR;

or wherein R? and R?, together with the nitrogen atom to which they are attached, form a

25 heterocyclyl;

n is1or2;



- 3- The "nonencl ature used in this application is based on Aut oNoniTM
2000, a Beilstein Institute conputerized systemfor the generation of Rl PAC
systenmati c nonmencl ature. Chem cal stpuctures shown herein were prepared
using | SI STm Draw version 2.5. Any open val ency appearing on a carbon,
oxygen, sulfur or nitrogen atomin the structures herein indicates the 5
presence of a hydrogen atom The term "substituted"”, unless specifically
defined otherw se, neans that the specified group or noiety can bear |, 2,
3, 4, 5 or @aspst ' _Ssuhstituents
and a varie?&’%? %%égﬁﬁ%gyiﬁﬁg%??ggﬁﬁ%£?§B%§§§?§§§?M¥%%E@L@ﬁ?ﬁt ehts are

i ndependently sel ected gnd neeg note%g be the %?ne. The term

"unsubst i t uEBHPP4TBAGRETIEHR ACGEREOLE SR 40T SaICEBHEA0 bears no substituents.
The term "optionally substituted” neans that the specified group i
unsubstituté@adﬁ“@@b@?%%db%ﬁi%9mbﬁ@i6&“Wﬁﬁbﬁ§dﬁ%P¥?ﬁgﬁP§#‘P%ﬁ@ﬁ@ﬁ&gntIy
chosenf&ﬁg@qgggdgk@gﬁngﬁm9@§§ﬁ£Ie substituents. Wen indicating the nunber
of substituents, the term"one or nore",neans fromone substituent to the
hi ghesta)pessdiend eommenpee! Ormaiabsvith NEROR: i . e. repl acenent of one hydrogen
up to replacenment of all hydrogﬁns by substituents. 1, 2, 3, 4 or 5
substituents are 15 preferrediN unl ess specifically defined otherw se.
Particularly preferred are 1,!2/’ r 4 substituents. The term

"hal ogen" refers to fluoriRE, cKl ori®R’, bronine and iodine, with fluorine
and chlorine being preferred. The-geim"lower-alkyl" denotes a saturated
straight- or branched-chain group ¢ontaining 20 from1 to 7 carbon atons, .
for exanple, nethyl, ethyl, propx$( hsopropyl, n-butyl, isobutyl, sec-butyl

or tert-butyl, as well as those gioups specifically illustrated by the
exanpl'‘es herein below. Preferred | r-al kyl groups are nethyl, isopropyl,
n-butyl and tert-butyl. Particularlycggﬁferred i's isopropyl. The
teim"l ower-al koxy" denotes a group -0¢R vherein Ris |ower-alkyl as

defi ned above, 25 preferably 2-nmethoxy-ethyl. The term "cycl oal kyl "
refers ¢ a nonoval ent saturated cyclic hydrocarbon radical of 3 to 7 ring
car bon @t onsRIEHSLABHNRnl? 2 CobAd RART &AM, TBUCh as cyclopropyl,
cycl obut'yl ,” cycl opentyl or cycl ohexyl, as well as those groups specifically
illustrated by the exanples hgr@in below. Mre preferred cycloallcyls are
cycl opropyl, cycl obutyl andlggﬁgzﬁentyl Particularly preferred is 30
cycl opropyl and cycl opent ylr! telin "hetcrocyclyl"” refers to a
nmonoval ent 3 to 7 nenbered saturaged or partly unsaturated nmonocyclic ring
containing one, two or three ringlheteroatons selected fromN, 0 and S. One
or two ring heteroatons are prefg red. Preferred are 4 to 6 nenbered

r

het erocycl yl conpri sing one or t ng heteroatons selected fromN, 0 and
S. S my optionally be WD 2010/ 112475RET/ EP2010/ 054141 - 4-

o” N,
Rom
wherein R', R? and R are as defined above, R® is hydrogen or tert-butyldimethylsilyl and R’

is hvdrogen or lower-alkyl.



substituted by two oxo groups. Exanples for heterocyclyl noieties are
pyrrolidinyl, tetrahydrofiranyl, tetrahydro-pyranyl, tetrahydro-thienyl,

t et rahydro- pyri di nyl, tetrahydro pyryl, azetidinyl, thiazolidinyl,

oxazol i di nyl, plperldlnyl mor phol i nyl', thi onor phol i nyl,

1, 1- di oxo-t hi onor phol i n4- yI plpera2|nyl azepanyl, diazepanyl, oxazepanyl
or di hydro- gxaz @Ml aspR8 Hek s §1%vid9@$&n§chﬁﬂ@$s Hefape Cibbiec ablaghabll lysthe at ed by
t he exanpl es herein %elow Anong the preferred heterocyclyls are .
pyr r ol ivecpssias fefined €¢qvahy dr o- f ur an- 3-yl, tetrahydro- pyran-4-yl,

nor phol i n-4-iyl , @zet 'aglbe@f |théﬁ:,15t beaEy [ﬂﬁ%ﬂaﬂmﬁcaﬂ composnmns compnsmg a .
1, 1- di oxo-t hi onor phol i n-4- oxet an- 3-yl The# refers to a

nonovalcemvolmdmﬁﬁqmélaéﬁ ‘%‘{f’@%‘fbioﬁe F PharreriFal GairRrPle ?fﬁerém%%%ﬁu t ef er abl y
6 to 10, H_R QN %Ecta@gre h?—ﬁx’oﬂﬁe@&on’l&ﬁﬁ&s ANeAaEDMmRIE CorldsIgs Gkrapttiti pl-e
condensed 10 rings 1rn which | east one ring is aromatic. Exanples for
aryl araetlwl‘ﬁehmncemapht hyl , b| phenyl or indanyt, as well as those groups
speci fical | yg,i |41y£§tag tﬁ%cm;s tp%cﬁé%@?ﬂﬁ&éd@@sr &Red bW iorRsebetegadicyl 1S
phenyl . Aryl "can al so be substituted e.g. as defined bel owa%é_d In the

cl ai ns. aciiresubsmees fonthe freaimgt or prevearian eiglisgasenicing e P ARA 6 MErsRPRd
monocycl i ¢ r]ﬁzrhqse%nt? gp%ctlglem%ﬁfvﬁgd BhCYL! dfCoobpBehd¥hi ﬁéﬁﬁé@@b&%@f tge 1, 2
or 3 atons sel ect e& from nitrogen, oxygen 15and/or sul phur, g s furyl,
pyri di ryénargpiyn |oﬂaapd1ngmenmpfyr {heritgatmget or pyevaRimat diseeeiyich aiﬁsfék%@ & @F
oxazol Yha R)S?gé 279l i mdazolyl, pyrrolyt, pyrazolyl, triazolyl,

tetrazo ?’ I az i sot hi azol yI t hi adi azol yl , ben20| m dazo| yI

i ndol yl , i ndiazal yghm tamztoﬂmealz mrqmdeé Besssi S FORPRSISE 5 deiieh 2BX%16T (e,

benzoi soxazol vl % WeBQlhN¥! prSB! df RSiet HABE UfcRUPS
speci fi %Slfalr&ox cll’fulggdrl%tglegﬂb]%et édrztggn*ge es her &I'n below, Preferred heter oar yl

groups mlq&grcrai[ dlsoréerz,-cyﬁgmawdil@@iepyﬁé eimers giscastiancaropadaficits arhizpiignipe
S Iu g \?\ltelr t Ig(i[s‘%ge’l nﬁ%u%st | of < 1\}8 %&%‘YO&F dsd o& @%v:ﬁil s%bl%hrema bipolRe als SR,

enot es a lower-allcyl group as
def i nedmﬂ]bmyé)m{mes)endmmt nblaaﬁbm:@ﬁesmfﬁmehé Heeor Sigesderat Geasdest of acaigeyl group

I db | k ted b
cycl oal fags Herieo =y e AR P SRS eferd B STl pofi abadkit o4 by
cyc:c opr gmyt:aﬁiehydu,cfc::(m}lcbdztgt ?abqgéempg@gl@aybt?gezﬁ@iz ta:garrety ! Lit l;?g;;ZS
pre e”gwpo %amg SIS | hUS %66 OBisers,| Sl GrRT @RyradrE

ubs‘t 8g e

term Tt e rs to | ower-al kyl groups
whi ch ap®lidipng moeement ldisbribry, I@d@ﬁbnsdtse@e,vmﬂﬂqSSH% pydieme Regnppraeiisrncy

| |k bst it ut ed | GF3, CF3CH2,
CF3( G R BT IO (o b 3000 SRR @hBind nebbhisandn? topdiitsy

i |1 ustr g¢yeBoshy dtﬂaﬁtlcﬁxhﬁpummamyndm&ﬂwncmmqm pﬁl@k@r@édaﬂe@%@ﬁl al kyl

30 substjtuted hal ogen are 2.2 2-trif| uoro-ethyl,

2,2,3, 3‘1@0%%%95% HBPBCPg?{d]%Wf%%“’f eﬁ“ﬁ‘“‘?’%. f1 uor ol-rethyl - e

term "l ower - aITkty bowbsctswtf theetiscippurnyed Bl PhereReesally W%Pleéﬁ%ﬂ“dj’ﬁtﬁﬁﬁ ﬁa‘hs

defi ned %Qgs Oglgln!itﬁ)ﬁ%\tlth%%i‘ @hiod RecNEroaemn QR For@fe t he al kyl group

is replaceé SR ed by

hydr oxy tffﬁfﬂ‘qﬁ%@ Hﬁ{'/enéi‘f’% f]%fl% aﬁ%gfﬁg”?fﬁ%r %CQ}/%%M@T%% pr ?lpgf?&gﬂ sopr opyl ,

i sobut yl Alzsemebistigtase, tramtorp defdits, speipepbrenss. msxﬁ*éwpg%%swcﬁ@@@@t%y one or -

VO 2010/ 11, %401%'3%7%5%1%% Qafkd eﬂ@rﬁpd}M‘QﬁM&aﬂﬁﬁﬁb@{,ﬁoWﬂls@nﬁaﬁél cular with
ree

one, t V\D (o} r ra 0 or two 0 r OU
ARG { euperesn e Dok Fa Ewagfaﬁéwf%i SR eiRy HisiBeby ey orohe
hydr oxy - ERbdW (A12) hiegieany carbdiyy, AIDShyshebodye- disdhdets, meibstapbe-aiihgad payehotic ;

O Y5 Bl OB R B biof o ol Sl kBRI aKor R
obsessive/compulsive disorders, acute stress disorder, drug addictions, movement disorders,
Parkinson’s disease, restless leg syndrome, cognition deficiency disorders, multi-infarct
dementia, mood disorders, depression, neuropsychiatric conditions, psychosis, attention-

deficit/nyperactivity disorder, neuropathic pain, stroke and attentional disorders.

Unless otherwise indicated, the following definitions are set forth to illustrate and define
the meaning and scope of the various terms used to describe the invention herein.

The following definitions of the general terms apply irrespective of whether the terms n

question appear alone or in combination.



5The term "cycl oal kyl substituted by hydroxy" denotes a cycloal kyl group as
defined above wherein at |east one of the hydrogen atons of the cycloallcyl
group is replaced by a hydroxy group. Exanples of cycloal kyl substituted by
hydr oxy i M 81145 are not limted to cyclopropyl, cyindrbglsont

cycl opentyl substituted by one or nore hydroxy groups, preferably with one
hydr oxy group. Anpong the preferred cyctoal | cyl substituted by hydroxy is

2- hydr oxy-cycl opentyl. 10The term "heterocyclyl substituted by |ower-al kyl"

ﬂegot es a hﬂteeh@&b’&llayﬁrc%ﬁli@t}ﬁ§aﬂ:ﬁfzdtﬂ§@s @Q&y@h M@@N@W %od %%hstaﬁe of ¥ the
ydr oge ety IS | ace ower - a

gr oup. %ﬁtaur}f%lcgmpgtfer%e tsgg%f%rl 5‘? g%‘ﬁ%‘%‘? (ﬁmb?”S “BiE n%rf‘%‘}f%"‘frﬁc@kﬁﬁéc%ut are
not | i nitrustireschowmrbdrim wapyprepdrediismy IS;B Yirawtvansiont2et. valyygeovdlencgn- 3-y1 and
3- met hyhsrexalan- %Wo 1188 oPh d by

| ower.- al%@ eai; n &@g%fan § yf%gé %gmgglrgmgﬁ%g%!rwg%#?ﬁ&%t@ tuted by
| ower- af™ks fwe ee altﬂg‘t croaryl group as defined above wherein at |east
one of the hydrogen atons of the licteroaryl noiety is replaced by a

| ower - al kyl Thgrteonp sultianpl eenles streifenibndyfined othstwise trednsajat tovpeeifibky |

i ncl udegBiH oﬁh@iet@%ﬁn Bézﬁnlt?@ ]3105 & Mﬁaﬂﬁen&yw}g cnanbr ggdui[: grectd qudlt%hgazm 3-yl

and | glggl-ll—l- r.azol - ‘)s{’ Qﬁ
subst it & F“%FP’WPO%" i FWFS 1&?’(—‘)&9’%2&5@3’:}‘}‘%*%?%%@ﬁﬁﬁﬂv

"het er oaie;zied subsded ot ©chebhe daaleolientrmodaneiBtueedhaicenomitythe Geoifipd aaugef i ned
abovg V‘&@fs‘?!o’lu@stﬂul]eﬁﬁsfheot@ﬁn of nwaz%*.}}i&ft@ggﬁ LRI Brablie ﬁ%etmffgggé{e/o@ga{ yl" noi ety

is replaced ogfn gro
subst i t*ﬂ%‘&ﬂwdﬁawks tedsbymng|og B1oER T srtit@nnm wdywend@shw@m@dsfmmthﬁmloa | can

f or m phgussibie sulistiaahds W&@ﬁﬁﬂk&@ig&h@ﬁdﬁe@dﬂ&dﬂ%ﬁﬂerﬁ@|tﬁestern@‘(ﬁ1'%k“ gRrofmaHech
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More preferred cycloalkyls are cyclopropyl, cyclobutyl and cyclopentyl. Particularly preferred is
30 cyclopropyl and cyclopentyl.

The term “heterocyclyl” refers to a monovalent 3 to 7 membered saturated or partly
unsaturated monocyclic ring con.taining'one, two or three ring heteroatoms selected from N, O
and S. One or two ring heteroatoms are preferred. Preferred are 4 to 6 membered heterocyclyl
comprising one ot two ring heteroatoms selected from N, O and S. S may optionally be



10l n detail, the present invention relates to conpounds of the general
formula |l NNC \OHO ,R2 ? R2 wherein Rlis |lower-alkyl, aryl_or

het eroaryl, wherein | ower-al kyl can optionally be substituted with 1- 4
substi t ueWoiadEpendent | y 15sel ected from the group EERERPYAIGI43f hal ogen,
cyano, hydroxy and | ower-all coxy, and wherein aryl and heteroaryl can
optionally be substituted with I - 4 4ubstituents i ndependent |y sel ected
fromthe group consisting of hal ogen, cyano, |ower-alkyl, |ower-alKkyl
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(CH3) - 'Igﬁgs WehicRbLiYdst O mﬁl@éﬁomaﬁie. Examples for aryl are phenyl, naphthyl, biphenyl or
indanyl, as well as those groups specifically illustrated by the examples herein below, Preferred
aryl is phenyl. Aryl can also be substituted e.g. as defined below and in the claims.

The term “heteroaryl” refers to an aromatic 5 to 6 membered monocyclic ring or 9 to 10

membered bicyclic ring which can comprise 1, 2 or 3 atoms selected from nitrogen, oxygen

15 and/or sulphur, such as furyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, thienyl, isoxazolyl,
oxazolyl, oxadiazolyl, imidazolyl, pyrrolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, benzoimidazolyl, indolyl, indazolyl, benzothiazolyl, benzoisothiazolyl,
benzoxazolyl, benzoisoxazolyl, quinoliny! or isoquinolinyl, as well as those groups specificalty
illustrated by the examples herein below. Preferred heteroaryl groups are pyridine-2-yl and

20 pyrazol-4-yl. Heteroaryl can also be substituted e.g. as defined below and in the claims.

The term “lower-alky! substituted by cycloalky!” denotes a lower-alky! group as defined
above wherein at least one of the hydrogen atoms of the alkyl group is replaced by a cycloalkyl
group. Examples of lower-alkyl substituted by cycloalkyl include but are not imited to
cyclopropylmethyl, cyclopropylethyl, cyclobutylpropyl and cyclopentylbutyl. Among the

25 preferred lower-alkyl substituted by cycloalkyl is cyclopropylmethyl.

The term “lower-alkyl substituted by halogen” refers to lower-alkyl groups which are
mono- or multiply substituted with halogen. Examples of lower-alkyl substituted by halogen
groups are e.g. CFH,, CFH, CF;, CF:CH,, CF3(CHy)a, (CF3):CH or CFH-CFo, as well as those
groups specifically illustrated by the examples herein below. Among the preferred lower-alky!

30 substituted by halogen are 2,2 2-trifluoro-ethyl, 2,2,3.3,3-pentafluoro-propyl and 2,2, 2-trifluoro-
1-methyl-ethyl.

The term “lower-alkyl substituted by hydroxy” denotes a lower-alkyl group as defined
above wherein at least one of the hydrogen atoms of the alkyl group is replaced by a hydroxy
group. Examples of lower-alkyl substrtuted by hydroxy include but are not limited to methyl,

35 ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl or n-hexyl substituted by one or



5 or wherein R2 and R3, together with the nitrogen atomto which they are
attached, foxiit a heterocyclyl; is 1 or 2; R4, R5 independentlyfrom each
ot her are sel ected from hydrogen and | ower-al kyl; and pharnaceutically
accept abl WOSRIYH2ERd esters thereof 10Conmpounds of f oiRGIER2410454441

i ndividually preferred and pharnmaceutically acceptable salts thereof are

individually preferred and phar maceutical | y acceptable esters thereof are

individually preferred, with the conpounds of fornula 1 being particularly
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1- met hyiixafrdleepf argblphdmabcutically acceptable salts are salts of compounds of formula I with

25 physiologically compatible mineral acids, such as hydrochloric acid, sulphuric acid, sulphurous
acid or phosphoric acid; or with organic acids, such as methanesulphonic acid, p-
toluenesulphonic acid, acetic acid, lactic acid, triflioroacetic acid, citric acid, fumaric acid,
maleic acid, tartaric acid, succinic acid or salicylic acid. The term “pharmaceutically acceptable
salts” refers to such salts. Compounds of formula I which comprise an acidic group, such as ¢.g.
30 a COOH group, can further form salts with bases. Examples of such salts are alkaline, carth-

alkaline and ammonium salts such as e.g. Na-, K-, Ca- and trimethylammoniumsalt. The term
“pharmaceutically acceptable salts” also refers to such salts.

The term “pharmaceutically acceptable esters” embraces derivatives of the compounds of
formula I, in which a carboxy group has been converted to an ester. Lower-alkyl, lower-alkyl



In certain enbodi nents of the conmpound of formula I, R2 and R3, together
"with the nitrogen atomto which they are attached, preferably forma

het erocyclyl. Even nore preferred 15 conpounds of the present invention are
t hose, Wh¥OeH/278nd R3, together with the nitrogen FCEMAPLYUOMRIIEN t hey are
attached, form azetidin-1-y1, 1, 1-dioxo-thionorpholin-4-yl or

nor phol i n4-yl . In certain enbodfnents of the conpound of forrmula I,
R4 and R5 are preferably |ower-al kyl. Even nore preferred conpounds of t he
pr esentsubstitend bohydesy, Ihvesalkyhekaird Bé z@maﬁaxﬁram&mdm& ki, mono- orl N

particu red n re t cribed in
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|6 gSy:'iyr;éthfeWWhGVg]am% oPBi%Qﬂil: gingg%iféﬁgﬁn nétrlc acid, sulphuric acid, phosphoric acid, citric

| N- ( 2- ﬁ;ﬂi;: W%ﬂ% ﬁ%%ﬁg}inﬁ{cw}c agid RERATY 261 GealEgPsURYMsEEHoky) - ni co
t i nam delue@Bulphonic aczd and the like, which are non toxic to living organisms.

(1, 1- Di oxo- 1, 6-t hi onor phol i n-4-34) - {643- (4-fl uoro- phenyl ) -5- hydr oxynet hyl - i

soxagol - 4- yyhosih ! RARE
643- (4-Fl uorlggaghegé;llyr]%d fﬁ%ﬂ?{g%ﬁtﬁw%oxazgﬁhﬁg ?erdl f%r&”f/ N-i sopropyl -nic

ot i nam de,
643- (4- Fl uor o- phenyl ) - 5- hydr oxymet h;' xazol - 4-yl met hoxyl - N- (t et rahydro-p
yran-4-yl)- nicotinam de, 35 R OH
N- Cycl opropyl net hyl- 643- (4-fl uor o- phe ) - 5- hydr oxymet hyl - i soxazol - 4-yl met h
oxyk WO 2010/ 112475PCPEP2( 0/ 054141 -93% nicotinam de,
6- 13- (4- Fl uor o- pheny1) - 5- hydr oxynet hyl o¥s@xazol - 4-yl met hoxyl -N-(2, 2, 2-trifl
uor o-et hyl)- nicotinam de,
N- Cycl opropyl-6-13-(4-fl uoro-phenyl)-5- Y dro§ynethyl-|soxazol 4-yl met hoxykn
icotinam de, 5
6- 13- (4- Fl uor o- pheny1l) - 5- hydr oxynet hyl - pSoxgzol 4-yl met hoxykN- ( 2- net hoxy- et
hyl )- nicotinam de, 643 -(4-Fl uoro-phenyl)-5- hyHro xymet hyl -i so xazo
1-4-yl met hoxy] - N- (OR, 2R) - 2- hydr oxycycl opent y1) - ni coti nam de,
643- (4- Fl uorhsrqsheny1) - 5- hydr oxymet hyl -i soxazo 1-4-ylmetho xy]-N-((1
S, 2S) - 2- hydroxle cycl opentyl)-ni coti nam de,
R’ is lower-alkyl, aryl or heteroaryl,
wherein lower-alkyl can optionally be substituted with 1- 4 substituents independently
15 selected from the group consisting of halogen, cyano, hydroxy and lower-alkoxy,
and wherein aryl and heteroaryl can optionally be substituted with 1 - 4 substituents
independently selected from the group consisting of halogen, cyano, lower-alkyl, lower-
alkyl substituted by halogen, lower-alkyl substituted by hydroxy, lower-alkyl-C(O)OH,
lower-alkyl-C(O)O-lower-alkyl, lower-alkyl-CO-NH,, lower-alkyl-CO-N(H, lower-alkyl),
20 lower-alkyl-CO-N(lower-allkyl),, lower-alkyl-N(H,lower-allyl), lower-alkyl-N(lower-
alkyl), lower-alkoxy-lower-alkyl, CO-lower-alkyl, COOH, COO-lower-alkyl, CONH,,
CON(H.lower-alkyl), CON{lower-alkyl),, cycloalkyl, heterocyclyl, aryl, heteroaryl, NH,,
N(H, lower-aikyl), N(lower-alkyl),, hydroxy, lower-alkoxy, phenyloxy, SO,-lower-alkyl,
S0;-NHz, SO,-N(H,lower-alkyl) and SO,-N(lower-alkyl),;

25 R* ishydrogen or lower-alkyl;



643 - (4-Fl uoro-phenyl)-5-hydroxynet hyl -i so xazol- 4-yl met ho
xyl-N-(2,2,2-trifluoro-1-nethyl ethyp-nicotinam de, 643-(4-Fl uoro-phenyl)-5
-hydro xymet hyl -i so xazol-4-yl net hoxy] -N-(2-hydroxy-1, 1-di nmethyl-

et hyl) - ni ¥@tioHEyide, 15 PCT/EP2010/054141

643- (4- Fl uor o- pheny1) - 5- hydr oxynet hyl -i soxazol - 4-yl net hoxy] -N-(2, 2, 3, 3, 3- pe
nt af | uor opr opy1) - ni coti nami de, 643 - (4=Fl uor o- phenyl)-5 hydroxynethyl-lso
xazol-4-yl nmetho xy]-N-((R)-1-hydro xymethyl propyl)-nicotinam de,
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ool 4 T S MG R 20 RIOPEl S
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643- (4- Fl uggrphenyl) - 5- hydr oxynet hyl - i soxazol - 4-yl met hoxykN- (3- et hyl - oxet
an-3-yl)- nlcotlnanlde 25 1643- (4 Chl or o- pheny1) - 5- hydr oxynet hyl -
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643-(4 Chlém@ﬂﬁﬂ@m&l) 5- hydr oxymet hyl -i soxazol - 4-yl met hoxy] - N-i sopropyl -ni c
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6- [ 3- (4n Chlipr gr phenyl) - 5- hydr oxynet hyl -i soxazol - 4-yl met hoxy] - N-cycl opr opy! -
ni coti nam de,
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-(2, 2, ro-e OtT ha

643- (4 Chl or o- phenyl) - 5- hydr oxynet hyl -i soxazol - 4-yl met hoxy] - N, N- di net hyl -
cot i namdtg@harmaccutically acceptable salts and esters thereof.
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1- dDmret hy|Ginmolupdsifdatnuiainre evdividually preferred and pharmaceutically acceptable salts
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| uoro-1- nethyl-ethyl)-nicotinam de,
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ni coti na
643- ( 3, drepgipgrephy-(phrempmpaphnyith o xyivd mhspirbans oxelzait. Fhy Invettoxybravelet r ahyd
r o- pyr agtthesy ormshi cot i nam de,

20 Further, it is to be understood that every embodiment relating to a specific residue R’ to R’
as disclosed berein may be combined with any other embodiment relating to another residue R
to R” as disclosed herein.

~ In certain embodiments of the compound of formula 1, R' is preferably lower-alkyl, aryl or
heteroaryl optionally substituted with one or two halogen. Even more preferred compounds of
25  the present invention are those, wherein R' is n-butyl, phenyl, 4-chloro-phenyl, 4-fluoro-phenyl,
3,4-difluoro-pheny! and pyridine-2-yL. Most preferred are compounds wherein R’ is 4-chloro-
phenyl, 4-fluoro-phenyl, pyridine-2-yl and 5-fluoro-pyridin-2-yl.

In certain embodiments of the compound of formula I, R* is hydrogen or Jower-alkyl,
preferably hydrogen or methyl. Even more preferred compounds of the present invention are
30 those, wherein R” is hydrogen.



N- Cycl opr opyl net hyl- 613- (3, 4-t hf | uor o- pheny1) - 5- hydr oxynet hyl -i soxazol - 4-yl
nmet hoxy] - ni coti nam de,

643- (3, 4-Di fl uor o- phenyl) - 5- hydr oxynet hyl -i soxazol - 4-yl met hoxy]-N-(2, 2, 2-tr
i 1 uor o- eWEPINIIZHGS ni cot i nam de, PCT/EP2016/054141

643- (3, 4-Di fl uor o- phenyl) - 5- hydr oxynet hyl -i soxazol - 4-yl met hoxy]-N-(2, 2, 2-tr
i fluoro-1- methyt-ethyl)-nicotinam de8-

N- Cycl opr opy1- 643- (3, 4-di fl uor o- phenyl) - 5- hydroxynethyl Bor
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Xyme hyI-|so e ni cot1 nam de,
643 %3 whepgip pﬁ@ﬁg}iﬂye eq%{vcfrﬂa Y8¥ %f?gwar fﬂé@%ﬁmwmm 1- hydr

oxymet f[ybfpﬂapgoh)pound}aoiﬂthimwéﬁ invention are those, wherein R’ is methyl, isopropyl, tert-

ory o lﬁlﬁ éigff nic ]2)2 §tlj§¥$&g§t¥1§m& By $ 98z Rlortpbb IS BOXYiku o (1(S) - 1- hyd

r oxymet

643- (3, HRAS I Pﬁpﬁiﬂfﬁmyﬂréﬁwmlr%& dzBidrexyyeret-aoRyh 2N ( 1- et hyl
- 1H pyra@pdsydethyl loye 1 Bﬁtﬂﬂﬂiﬁd 2- hydroxy»cyclopcntyl pyrrohdm» ~yi tetrahydro-
Ell_f:gé;[ nfg%n l -vl, t%?%algy%ro-pyq‘ag !4[3'7 mo %nyﬁll }1 - heYC%er%%é{g}e g L& )%Zﬁ%pyra}fcllrmt hoxyk

643- (3, %ylmrfdll%hjd -antienMost Befryed asraepenids dorazb] is zsoyﬂonielt hoxy] - N- nor phol i n

- 4-yI nigatdx 61h Eprop¥, cyclopropyl, 2-hydroxy-cvclopenty! or 1-methyl-1H-pyrazol-4-yi,
643- (3}§@ uo?oppﬁgnfi)p 4 ydrgkyn%tﬁyl?lé%xazol ylégfhoxyf-N-pyrrolldl
n- I-yInlcotln

01 S ah PR Gndabndi b St COIBIPE B apd 1’ guopper ithe

pyri di rmuiBegen e waﬁlgﬁethey are dttached prefembiy forma heterocyclyi Even more preferred

g m( gfé Hydéﬁ@zsyﬁmtowéq,%eq@wm@hm@arw birolsS QRZN R %andl HPELBOK¥)wik 1he RfogBY | - ni cotin

6- ( 5- %&W&%ﬁygfwaff&#nfow9%6“9%&a& i =HXpr eresRap) e YoE PSP HPo- £ ur an
-3-y1) -4-pl coti nam de,
6- (5- Hydr oxynet hy1- 3- pyri di n- 2-yl -i soxazol - 4-yl net hoxy)-nico ¢ acid

g (g |-|)C/“ ”eqﬂ)éértb){ﬁérﬁgdcﬂﬁents N@l@&ﬂﬁfo%lﬁ@@ﬁ eR&Ik E%%Qﬁigéfk%ﬁéfelably lower-
coxazol LB éf%ww%%%mﬁ?t PP ) WP Ko

6- ( 80 Hydetbdy et hy1- 3- pyri di n- 2-yl -i soxazol - 4-yl met hoxy) - N- nor phol i n- 4-yl -
coti nam de,

6 (13- But y 1R phyiehi 1o yreedRY lcotpeinad &b 14 OnilBLRR6Y YorltulaSQRE@RKY tidhe ot | nam de,
6- (3- BURIPIS iy AP ABEORAP T s s BgSEEAlY PSP PRI Yt an- 3- y1) - n
i cot i narhiadhesccutically acceptable esters thereof. Furthermore, the substituents as found in the specific
examples described below, individually constitute separate preferred embodiments of the present
25  invention.

Particularly preferred compounds of formula 1 of present invention are those selected from
the group consisting of:
6-(5-Hydroxymethyl-3-phenyi-isoxazol-4-ylmethoxy)-N-isopropyl-nicotinamide,
N-(2-Hydroxy-ethyl)-6-(5-hydroxymethyl-3-phenyl-isoxazoi-4-yimethoxy)-nicotinamide,

30 (1.1-Dioxo-1,6-thiomorpholin-4-yl)- {6-[ 3-(4-fluore-phenyl)-3-hydroxymethyl-isoxazol-4-
yimethoxy]-pyridin-3-yl}-methanone,
6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-isopropyl-nicotinamide,
6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-{tetrahydro-pyran-4-yl}-
nicotinamide,

35 N-Cyclopropylmethyl-6-[3-(4-flusro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-



6- (3- But y1-5- hydr oxynet hyl -i soxazol-4-yl net hoxy)-N-(2, 2, 2-trifluoro-ethyl)-
ni cot i nam de,

6- ( 3- But y1- 5- hydr oxynet hyl -i soxazol- 4-yl net hoxy) - N-cycl obut yl - ni coti nam de,
and WO 2010/112475 PCT/EP2010/054141

Azeti din-1-y146- ( 3- but y1- 5- hydr oxymnet h I -i soxazol - 4-yl met hoxy) - pyri di n- 3-yl
ket hanone,

[ 6- (5- Hydr oxyr net hyl- 3-pyridi n-2-yl-i soxazol - 4-yl met hoxy) - pyri di n- 3-yl knor p
hol i n- 4ni¥dtinadfierret hanone, [6-(3-Butyl-5-hydro xymethyl-iso xazo

1-4-yl yr|d 11- d|ox 1).-.nmeth ne, (1,1 -D
i 0 xo- E?ﬁi%%ﬂ% ?P%‘H&?X#%h%f%oﬁz?’fg g‘[‘)’?‘gll}gigﬁé '%'ﬂ L Sl i -hydro

Xy met hymctiltmmx@zol 4- yl met hoxy] - pyri di n- 3-y11- net hanone, 15 and

phar rracgtttyc%!rd@@ g @maaloephéﬁh)@.h xﬁﬁéfﬁyﬁsotxaﬁm 90 Imethox ] &dtﬁyﬂé@] ot od

re un ornul a present 1 nventi'on are t ose
]E) ro g"?{jf"b% d}df@fl)gi ?ﬁédrafcymetﬁyi—lsoxazol 4oy methoxy]-i -(2-methoxy-ethyl)-
6- ( 5- Hynlr:aﬁwnmiehyl 3- phenyl -i soxazol - 4-yl nmet hoxy) - N-i sopropy! - ni coti nam de,

N- (2- Hysi@gw(:ﬁmy%)enﬁ ?&@%Qﬁﬂé‘t@%ﬁ(ﬁf}oﬁf @Hl%%sky I RQUIEAY- A hyd bR hoxy) - ni cot

i nam de
{6-13- (%9~ %V%%@W@ 5- hydroxyrnet hyl -i soxazol - 4-

yl met hogykpyFlutionptidnyl L} -hrdbRARGAE is0 xazol-4-yimethoxy]-N-((18,28)-2-hydroxy-

6- [Sm( 40&0'1391&91’)3&%9?(&1@ hydr oxynet hyl -i soxazol- 4-yl met hoxyl - N-i sopropyl - ni
cotin

643- (4 ¢E[%&Emmm@ylswwp@mﬁbﬁﬁmmz@ﬁ&ﬁmﬂwmywﬁtzﬁamﬁm(it—m@nhalhydr 0- pyr
an- 4- ylathymhﬁ@maﬁade de 25

Y © PR P LR A 5 i L A RN At PN B oy T R Ol V! Tt 0
643- ( 4- ﬁhﬂbnmomenw) 5- hydr oxynet hyl -i soxazol - 4-yl net hoxy] -N-(2,2,2-triflu

or o-18t hy k). ¢4-pi &t h@é‘ﬂ} S'% droxymethyl-i 14 th p
N-Cycl o I 1-6- I! - Tl aorro(}; p?] Y 15(3va0 cﬁngxf/)x h§T2|3s36%<gcm?ﬂu2ryl met hoxykn
Moot oo aa ) mggfinsnide,

643- ( 4- F{HOF Elu@mqmﬂgi} -5-higghehk pegthpitibysaza sioxa tibx AW (Fot hydyd xyhofiRA-Tet hoxy - et

hyl) - I
6- [ 3- (4 r&?}Ejoro p enyl 5- hydr ox?]/rret hyl - i soxazol - 4-yl met hoxy] - N- ( f 1R 2R)-2-h
ydr OxyC @ryr;)h_e?ﬁl é)‘thiyﬁ'ﬁﬁ?{@@ l-isoxazol-4-ylmethoxy]-N<((S)-1- hydroxymethy

643204- frbpady-ocpianyds), - 5- hydroxyrret hyl-isoxazol-4-ylnet hoxy]-N( (1S, 2S)-2-hy

o 13" LA BRI RS Rhoyre umatoro eyt i

uor o- | - meatipméidehy| ) - ni cot i nami de WO 2010/ 112475PCT/ EP2010/ 054141
6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(3-methyl-oxetan-3-y])-
nicotinamide,

25 {6-]3-(4-Chloro-phenyl)-3-hydroxymethyl-isoxazol-4-ylmethoxy]-pyridin-3-y1}-(1,1-dioxo-1,6-
thiomorpholin-4-yl)-methanone,
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-isopropyl-nicotinamide,
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-cyclopropyl-nicotinamide,
6-[3-(4-Chioro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N~(2,2,2-trifluoro-ethyl)-

30 nicotinamide,
6-{3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N,N-dimethyl-nicotinamide,
6-[3-(4-Chloro-pheny!)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(2-hydroxy-1,1-dimethyl-
cthyl)-nicotinamide,
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(1-methyl-1H-pyrazol-4-yl)-

35 nicotinamide,
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazoi-4-yImethoxy}-N-{(5)-2.2,2-trifluoro-1-
methyl-ethyl)-nicotinamide,
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-((1R,2R)-2-hydroxy-



-12-
643- (4- Fl uor o- phenyl) - 5- hydr oxynet hyl -i soxazol - 4-yl met hoxy] - N- (2- hydr oxy- 1,
1- di net hyl et hyp-ni coti nam de, 643-(4-Fl uoro-phenyl)-5-hydroxynet hyl - so
xazol - 4- YWeeta1¢y3 - N- (2, 2, 3, 3, 3- pent af | uor opr opy1l) - niPCoEPIAdEEeil 5 643
- (4-Fl uoro-phenyl)-5 -hydroxynet hyl -i so
xazol - 4-yl net hoxy] - \dR) - 1- hydr oxyret hill-pr opy1) - ni cot i nam de, 613
- (4-Fl uoro- phenyl)-5 -hydroxynet hyl -i soxazo
1- 4- y| ritbpsirdly-Meblinahnde, hydr oxymet hyI pr opyl) ni coti nam de,

643- (4- hen dr ox t.h [ SO% I | et Y 1-nethyl -1Hp
yrazol - f!: (%&11«? @2&-%—-’#&%‘1{) é{qul is xazol 2 tct)lox;lj N (Hg 2@?)5. drogi
643- (4 ﬂhmﬂpmmm& hydr oxyrret hyl -i soxazol- 4-yl nmet hoxy] - N- ( 3- net hyl - oxe

t an- 3- ygl)s: 3@9&%&%\39 -5-hyd thL— l-4-yimeth - l-nicot
{643- (4 j 3 ﬁ ydroxymethylis V=1 S0XBZ0I Xy N rsopropy, ficotma 1n 3-yli-

n
BRRETPAsARA S o%wm3ﬂwﬂrom%§ylnzéwa%@mea@xy I\ Wetrabycto-biran 2-3)-
643- (4 rﬁ}hitmamrdphenyl) 5- hydr oxymet hyl -i soxazol - 4-yl met hoxy] - N-i sopropyl -ni c

ot i nam
643- (4;1:?%?%08%3}% ﬂéég’ tgs rdéaufﬁ%g) ]??“P’D.Ssh% Z0r~ eﬂlyl' soxatzH %P?Ei@"é‘\}’h opropyl -
icotin mid
613- ( 4-aJB-@raopihenyihend-byga@xymehbyikolaseazRictifx mb@xmhu&n(e?hﬁﬁ trifli
tor? et hé/oﬁ?nd nL coti nam de 643- (4- Chl or o- pheny1) - 5- hydr oxynet
-%oxa 75y yl met hoxyl - N, N-di et hyl - ni coti nam de, 20

643 ( 4-Et+ GﬂoDé}werwmay ;lwémymeﬁhsbm@z@@owmlnwhmyhﬁ (Ry)2-tNiflg@rohlrdr oxy- |

, 1- di mahdiyy 1et}g,q)bmjx)tmging&t| nam de, 613-(4-Chloro-phenyl)-5-hydroxynethyl
i soxazal. -4 I net h net h razo 4- am de,
643- (4- BT"BW é nga‘l(ﬁ‘ii @%“%WQ °§89%{E%1F15%XA§‘%]#§{’1 ﬁ’?]‘ﬂw((syz, 2,2
fluoro r@@‘smﬁyl - et hyl ) ni cot i nam dc,

6431 4- ] _ |
> 2% :4;2%8@?!0 iy Mg% gxgtal!h 1%0)13291@?1%&1%xy]l-ﬂqﬁ—rﬁ?’é%lcy-m,(l(
643- (4- déP?F ¥l %ﬁgﬁ‘ff‘iﬁ)nagu dr oxymet hyl - i soxazol - 4- yl met hoxy] - N- (0

S, 2S5) - Z-y@rdeRifluynl-girpen)- )Sih)ydfuxm*eﬂhﬂ&mﬁ&ol BOlmethoxy}-N-(2,2,3,3,3-pentafluoro-
?ﬁf’céf’?ﬁ‘gﬁl)f ]&Q{ngmpégenyl) - hydr oxynet hyl -i soxazol - 4-yl met hoxyl - N-i sopr opyl
643- ( 3,%0E3 E@l@t%wi@ﬁyli)s Iy Aoy ameRynEeege =4-Kmethosy - W= reashoemeyit: ( t et r ahydr
0- pyo armgbtmiﬁlﬁenl cotl nam de, N-Cycl opropyl rret hyl-643 -(3 ,4-d

L sor o EPeh B R spec S DS LERULDSTLAR 52
uo o etlﬁsvm)l) nigitwemidsam de,
643- (3, é;ﬂsfz;l ggruaropmayl;)s }@dmk%@ﬂ&yﬂﬁ&&%iwzl SRRl 4 (yé)nﬁﬁﬁﬁ»a%y}ne%yﬁ 2,2,2-tr
i fl uorompmf) mgotmamldyl )-nicotinamd
25 6-[3-(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-( 1-methyl- 1H-pyrazol-4-
yl)-nicotinamide,
N-tert-Butyl-6-[3-(3,4-diflucro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-nicotinamide,
6-[3-(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy}-N-morpholin-4-yl-
nicotinamide,
30 6-[3+(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-pyrrolidin-1-yl-
nicotinamide,
(1,1-Dioxo-1,6-thiomorpholin-4-yl)-[6-(5-hydroxymethyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy)-
pyridin-3-yl]-methanone,
‘ 6-(5-Hydroxymethyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy)-N-isopropyl-nicotinamide,
35 6-(5-Hydroxymethyl-3-pyridin-2-yl-isoxazol-4-yimethoxy)-N-(tetrahydro-furan-3-yl}-
nicotinamide,
6-(5-Hydroxymethyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy)-nicotinic acid N',N'-dimethyl-
hydrazide,



WO 2010/ 112475PCT/ EP2010/ 054141 - 13-

N- Cycl opropyl-6-13-(3, 4-di fl uoro-phenyl)-5-hydroxynet hyl -i soxazol - 4-yl net ho

xy] - nicotinam de, 643 -(3,4-Difluoro-phenyl)-5 - hydroxynethyl- o xa zo

1-4-yl net WO WHN782 - hydro xy- 1,1 - dinethyl- ethylPCIfErgO0REM de, 5

6- 13- (3, 4- D fl uor o- pheny1) - 5- hydr oxyrret hyl -i soxazol - 4-yl met hoxy]-N-(2, 2, 3, 3
, 3- pent af | uor opr opy1) - ni cot i nami de, -11-

6- 13- (3,4-Difluoro-phenyl)-5-hydroxynet hyl -i soxazol - 4- 371met hoxy] - N-(2-met h

oxy- et hytﬁ) Hy(ﬂkbﬁjaﬁétﬁlﬁfﬂ-ﬁiﬁldlm.? yl-isoxazol-4-ylmethoxy)-N-(tetrahydro-pyran-4-yl

6- 13- (3 D fldjoro pheny1l) - 5- hydr oxymet hyl - i soxazol - ! yplyr o

hoxyl - ﬁ} e ydroxyrreth | - 10 propyl)-nicotinamn de,

643- ( 3, @{DHdasyoethiienyr 2medspm@yhéwhydthqw&r%hmomhdmyﬂwémo@a]mi&,( (S)-1-hy
gr ??(’yrrg@ BRR QE’Y&&T{) &E&iﬂ@dﬂaﬁiﬁm- Imethoxy) —Numopropyl mcotznamﬂe th N ( 1 met h
|- 1H° ( 'gPtyLIy ?\)/"%’ ﬁ%l IW%% Tgthox)ﬁ%\l (&-me -oxetan- HICO%)I(lXIl’HdG (1-methy
N-t ert fBLB.‘ -BaeyBs ]JSdr()ByIﬁethlyIﬁkamzchpﬁmn&lﬂz)y)B\JmElﬁemﬁwretdﬁwll}-m&mmmale, 4-yl met ho

xyl - ni ot Ba-8%ya thyl- 4-ylmethoxy)-N-cyclobut
643- (3,4 tDl fétlrﬁuo g mxme )5 ISC'Xazoc%r o};(me Oﬁ{l) Ny %?(%1233 mcounfimldeh?gg%] N- nor phol in

n
- 4- 3/ 1-AFtider ] ﬁlafrér@ém %ﬁ@ciqumth -PP¥EP ot fszéeﬁm -BYTFRrA o FNei so
xazol - 4oyl tdnosyethy NS Byyidin gl yididxazdl-4- yﬁnmheﬁ;tz}mamﬂaynzﬁbrﬁﬂolmA yl—

, 1- PhoxQz t&an - L hi omor phol i n-4-y1)-16- (5- hydr oxynet hyl - 3- pyri di n-2-yl -i soxazo
| -4 yl met oxy§ pyri di n- 3-yl knet hanone,
6- ( 5- Hylr(@:BrdrnRprrayppHvhisazgzoy - yirhebpyadigBrdt-Hokgipxatttienmpbyit-4-ni cot i n
gm( ge, yl)-methanone, . v o f

r.o Ldl n Xxazo tetra o-furan

3-y1)- th é}é) ?r%?r/ﬁhﬁ’émpré@i (%1? '@%}-gig é}g}%ﬁ gzqycyiyogc}met%yl 1soxazc§/l-4r-
n-2-vyl yf@@ﬁhamﬂlmdyﬁﬁmlt}mb‘%mm cotinic aC| d N, N -di net hyl hydr azi de,

6- ( 95 HySlupryRetdxdi fac%twié a2 eshSOn@z0E - 4- yI Met hoxy) - N-(tet rahydro-pyra
n-4-yl)- nicotinam

|6Cf)t5| nl_iyag{ g)éf‘%lnglayly prefeDny Eilcgffngoundgof 9849 % prese\ﬁt mverg%)ﬁya}e those qel%ttjt% Ifrgm4 3/1-n

643- Buttilqg@uhm@%ymf hyl -i soxazol - 4-yl met hoxy) - N-i sopr opyl - ni cot i nani de,
6- ( 3- Bug- sl H9d DY HhQxHII%e H&)ﬂfl k&@zol-4- lmcthoxy)—N -isopropyl-nicotinamide,

)G(afgl BAA %ﬁ% t%%; F@yﬁé%ﬁq@;h?’é@ ggg HhCIE/I ﬁ]él)zf.ﬁ%%%Elrlngt%()X}g—mcotmam}de
xy) 2N (@,12DRxo+1iG-hisoropletinyh-y1)-f6-EH{4-frandgeenyl)-5-hydroxymethyl-isoxazol-4- _
6;"(]'3- Bulipd o uAt@nyareti hulindgxazol - 4-yl met hoxy) - N-cycl obutyl - ni coti nam de,
Azet i di lI-GHugorbenir-Shyvdoryasblyirsemid-yioehazyrN-4soprapsripgigmidoy r i di n- 3-y
| ket hath el Fiddrogihdnyphsuhpioeuhétbdlibokaag clepinabbey |Sl(tegalaaeh-paten st her eof .
nicotinamide,
25 N-Cyclopropylmethyl-6-[3-(4-fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-
nicotinamide,
6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(2,2,2-trifluoro-ethyl)-
nicotinamide, '
N-Cyclopropyl-6-{3-(4-fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-nicotinamide,
30 6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-yimethoxy]-N-(2- methoxy—ethyi)
nicotinamide,
6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-((IR,2R)-2-hydroxy-
cyclopentyl)-nicotinamide, '
6-[3-(4-Fluoro-phenyl)- S-hydroxymethyi-lsoxcizol 42 yImethoxy]-N-((lS 28)-2-hydroxy-
35 cyclopentyl)-nicotinamide,
6-{3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(2,2,2-trifluoro- 1 -methyl-
ethyl)-nicotinamide,



WO 2010/ 112475PCT/ EP2010/ 054141 - 14-

643- (4- Chl or o- phenyl) - 5- hydr oxynet hyl -i soxazol - 4-yl met hoxy] - N-i sopropyl -ni c
ot i nam de, _

643- (4- Fl W8+ ipHe4§ 1) - 5- hydr oxynet hyl -i soxazol - 4- yl nethaxsdze dS)i41- hydr oxym
et hyl propyfi -ni coti nam de, 643-(4-Chl oro-phenyl)-5- hydroxynethyl-iso

xazol - 4-yl metho xyl-N-((I R 2R) - 2- hydrd2xy- 5 cycl opentyfi-nicotinam de,

643- (4- Chl or o- pheny1) - 5- hydr oxynet hy
0xazol - & ¥ AElbXpHen -6 b 8o hetByIYEHa 0L El-aR SR ML D 16 R4-h Nadn -
643- ( 4-%{%(‘5& Hpqul)gﬁi 5- %ydr%yrr%t hyl - i SOy nereRyl yl(ne?%rg%ll’?al\(lmg%yl
ethyl-1 1‘{)‘§;§3razoya’r”|1 ““ni coti nam de, 10

645- Hy de-bk{hElubrpiphgnydy b-holinax Pmsthyli isoeard ol-ylthesHoret HaR 2)3: Nb-baaghopy! - ni cot i na
m de, G}i‘zﬁlﬁngbﬁ@hgdaphenyl) - 5- hydr oxynet hyl -i so

.- 4: h | - N-(1-nethyl- . | - 4- - hicotj | de, d
543- 0 2- C B BRSO e BB Wt e OO AR RO Ssyot-opr opy! - i

cot i nanprdpyl)-aiectiphadaraceuti cal |y acceptable salts and esters thereof. 15The
vent O LR LS B OCRTR Ll LIE TBOUIISL I, S ppounds of
of for MIPEYIFMCHHRMI¢R2R3: N-C) OR 0 CCRR7 Or 20b) enzymati c

bi ot r ans{B{nBlhe0mhetyl R5-GotPeUNEhatisd@bd W imethbky]-N-(1-methyl- 1 H-pyrazol-4-yi)-

10 nicotinamide,
6-{3-(4—F1u0r0—phenyl)~5-hydroxymethyl-isoxazo1«-4-ylmethoxy]-N-(3-methyl-oxetan—3-yi)~
nicotinamide,
{6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy|-pyridin-3-y1}-(1,1-dioxo-1,6-
thiomorpholin-4-yl)-methanone,

15 6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-isopropyl-nicotinamide,
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-cyclopropyl-nicotinamide,
6-[3-(4—Ch10r0-ph{:nyi)-5-hydroxymethyl—isoxazo1~4-ylmethoxy]-N-(Z,2,2—triﬁuor0-cthy1)~
nicotinamide,
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N,N-dimethyl-nicotinamide,

20 6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(2-hydroxy-1,1 -dimethyl-
ethyl)-nicotinamide,
6-[3n(4~Ch§0r0—phenyl)—S-hydroxymethyi—isoxazol~4—yimethoxy}—Nm(I~methy1—1H—pyrazoi-4~yi)—
nicotinamide,
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy}-N-(($)-2,2,2-trifluoro-1-

25 methyl-cthyl}-nicotinamide,
6~{3—(4-Chlom—phenyl)—S-bydroxymethyl—isoxazo1—4-y1méth0xy]~N-((IR,2R)—2-hydroxy-
cyclopentyl)-nicotinamide,
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-((18,28)-2-hydroxy-
cyclopentyl)-nicotinamide,

30 6—[3—(3,4~Diﬂu0ro—pheny1)~5whydroxymethyl—isoxazol~4-ylmethoxy]~N~isopr0pyl-nicotinamide,
6-[3-(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-{tetrahydro-pyran-4-yl)-
nicotinamide,

N-Cyclopropylmethyl-6-[3~(3,4-difluoro-phenyl)- 5-hydroxymethyl-isoxazol-4-ylmethoxy]-
nicotinamide, : '

35 6-{3—(3,4—Diﬂuoro-phenyl)—5-hydroxymethyl—isoxazoh#ylmethoxy}-N-(Z,Z,E-triﬂuoro—'ethyl)-
nicotinamide,
6-[3-(3.4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-yimethoxy]-N-(2,2,2-trifluoro- 1~
methyl-ethyl)-nicotinamide,



WO 2010/ 112475PCT/ EP2010/ 054141 -15- wherein R, R7 and R3 are as defined
above, R6 is hydrogen or tert-butyldinmethylsilyl and R7 is hydrogen or

| ower - al kyl . The reaction of a conpound of formula |ll. wherein R6 is
hydr ogen %ﬂammm%s | ower-al kyl, with NHR2R3 to a corrpggf:(ﬁp%ﬁe’?%]r“ﬁul al can
be carried out under condltlons as described in the 5 exanpl es or under
conditions well known to the person skilled in the art. For exanple, the
reaction can be perforned in the presence of trinmethylalumniumin a

sui t abhNeCgabprepyl-d-i3«@ diifiuanehatyles-tyavedndierpenatatedmethgxylat  85- 95C.

Al ternativel ¥ the reactl on can be performed |n the presence of

1,5, 7-triaza |% c-5-ene in a suitable solg%{% E t ol uene at
el evat €dl3t@rfpld Piﬁ’rlé@niél) é hYé&OXB‘E}@hYHWéOIﬁe&H{GF Yl d of formula
11, whekmbiyRehAnsicihagnid, hydrogen, with NHR2R3 to a corrpound of formula I
can be c ut ynd t under
can B SR Syl A RIS R B PSSO bRAG A2 SRR AR, UTES
reacti Qmo}l}é}ﬁllbtémp@rdfcorned in the presence of Hiinigs Base

(N, N- d'fJ ﬁo(@)rapemuetohmieﬁ AR dRRImOh DEEEes - AERthoky]-N-(2-methoxy-ethyl)-

yl1)- N-t et ranet hyl uroni umtetrafl uoroborate in a suitable sol vent
like dlnrlr‘é)t‘ﬁW’fd& mami d 15 at roomtenperature. Alternatively, the reaction
can be GB-for-Pidoimplichg)- |5ftefémxwe‘fdlﬁfi-m@)id‘m1—%alﬂt§6wath((ﬁ)d‘erﬁltﬁfexmﬂﬁ’fsU| t abl e
sol y ﬁnt fl)lés}f)en Lt formam d at el evat ed terrper atures e.g. at 80C

Furt e reaction can be eforrredln 1- et hyl - 3- ( 3-
di met hyd-Brm3 rbeFfB‘ﬁ’jﬂ yhepg-Ba Ty Bety ’6?’8‘5%40?’% Kfﬁﬁﬁgﬁgﬁ%mo&rﬁazol e
and H |pogs)-HasiatieN-t hi sopropyl ethyl amine) in a suitable solvent [|ike

di chl or h 1qf

R e S R A S it
wth NHF‘??RSO*tH@ﬁadf‘corrpound of fornmula 1 can be carried out under conditions

ai lctles gtmt&eeutytlet[h% eaaﬁmt@gh@m)wmqerommnyt mmomylmdﬂmmmtcotmamedqﬁer son
skille { For in the

pr esencée ‘{]ﬁ fﬁ”é’f‘tﬁ’t} t’]&%xl?gp" hf?ﬁlat% IBAfg I'F"@‘éﬁﬁ &%L&dm?ggne at

el evatedcqt@nmeieatures e.g. at 85 95C followed by a reaction with tetra-n-

25 buty{ Wﬁb&ﬂﬂaﬁd MRk I8 - hydrékyilityB b6 D4 -y RIS hdxiy k8i-fyetoliafydylof ur ane at
roomte era L. he ‘enzymatic biotransformati on of a conmpound of

f or nul A2 s conpound of formula] can be carried out under conditions
as @éscfli bBibxb G-t rexpimpinesy i 6-(fRbeiroxyortivi-3 onsding-v1-kneal-4- ImeHexper son

skille 18hdtharbRd, €xanpl e, the reaction can be performed in the
pr esence)Hafﬁ §I‘i:7t}oc r%rre P450_3A4 and '%B‘ﬁjf‘ o e adeni ne di nf‘id eoti de

phosphat® ﬁﬁd@xgﬂ?tpélﬁ B Fof-isqazely SPQRTRPE MICOtnamifige " osent
i nvent i e05-Blysxyetiayespiralicombaorts l-afyhahoryl)-&- (tetehydiotfuned-dbove, when
pr epar e%ig[yna%‘ (?chocess as descri bed above. The present conpounds of

DI 0685 € SR TOSPREY FLP BB 10 b 20T PRSP ERSDRGAGSAAL - 16- %)
react i ngydag@pound of formula 1 0
6-(5-Hydroxymethyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy)-N-(tetrahydro-pyran-4-yl)-
nicotinamide,
6-(5-Hydroxymethyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy)-N-morpholin-4-yl-nicotinamide,
30 6-(3-Butyl-3-hydroxymethyl-isoxazol-4-ylmethoxy)-N-isopropyl-nicotinamide,
6-(3-Butyl-5-hydroxymethyl-isoxazol-4-ylmethoxy)-N-(3-methyl-oxetan-3-yl)-nicotinamide,
6-(3-Butyl-5-hydroxymethyl-isoxazol-4-ylmethoxy)-N-(2,2,2-trifluoro-ethyl)-nicotinamide,
6-(3-Butyl-5-hydroxymethyl-isoxazol-4-ylmethoxy)-N-cyclobutyl-nicotinamide, and
Azetidin-1-yl-[6-(3-butyl-5-hydroxymethyl-isoxazol-4-ylmethoxy)-pyridin-3-ylj-methanone,
35 and pharmaceutically acceptable salts and esters thercof.

Even more preferred compounds of formula 1 of present invention are those selected from

the group consisting of:



R1).---H 1 with hydroxyl am ne hydrochloride in a suitable solvent, such as
et hanol and water in the presence of a base, such as aqueous sodi um
hydr oxi de to give a conpound of fornmula 2: NTM5RI AH 2 b) reacting the
conpound WO 2PEYIAM7a 2 with a chlorinating agent such ESTRPEHI/BMEEuUcci ni mi de
in a suitable solvent, such as DW toﬁgi ve a conpound of forrmula 3: "CH
R1CI3 1.0 c) and then either r ekt i ng the conpound of forrmula 3 with
a conpound of formula 4: OWe 4 in the presence of a suitable base, such as
tri et hyd-gri4n€hioiorplRn@W 5 hadbeyrB@hpaxazduciimatio £ MiRbapM-nit@ing e, a
conpound _{M_l%orrryl a6 .| &{: d) -or alternatively keagting the conpound of
Formil &5 TR RSNl 2l AR A ST
propyl)-nicotinamide, _
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(( IR,2R}-2-hydroxy-

5 cyclopentyl)-nicotimamide,
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-((15,25)-2-hydroxy-
cyclopentyl)-nicotinamide,
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy}-N-(1 -methyi-1H-pyrazol-4-yl)-
nicotinarmde,

10 6-(5-Hydroxymethyl-3-pyridin-2-yl-isoxazol-4-yimethoxy)-N-isopropyl-nicotinamide,
6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(1-methyl-1H-pyrazol-4-yl)-
nicotinamide, and
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-cyclopropyl-nicotinamide,
and pharmaceutically acceptable salts and esters thereof.

15 The mvention further relates to a process for the manufacture of compounds of formula |
as defined above, which process comprises:

a) reacting a compound of formula IT with NHR'R®:

or

20 b) enzymatic biotransformation of a compound of formula III:



WO 2010/ 112475PCT/ EP2010/ 054141 -17- in the presence of a suitable base,
such as triethylamne, in a suitable solvent, such as diethylether, to give
a conmpound of fonnula 6; e) and then reacting the conpound of formula 6
with benz¥OEHYyH&4’Fn t he presence of a base 5 such as KIGEPIMOBFNEXiI de in
sui tabl e sol vent such as ethanol under reflux to give a conpound of fornula
7: 7 0 followed by reacting a conpdéﬁd of fornmula 7 with a reducing
agent, such as 10 Lithiumal um ni umhydride or ethylchloroformatc in the

presence ofwigas RiEORah Rk de dafdd absi R@E|h9d1b§éﬁor&b&@ﬂu@§ié&ét?ﬁ%ihi){ |a|§dTi g e | g
15°0) ol | dnet s B4E ATk onpound of formia 8 with & compound such as
9: G CO2Me 9 in the presence of a suitable base, such as sodi um hydride,
in a suitablhs rewtigenta cosmpenndgal frpmlt §. ghosind dbhybessd 2o¢ Rf rleweraaliog:
CO, Me  with NHR’R® to a compound of formula I can be carried out under conditions as described in the
5 examples or under conditions well known to the person skilled in the art. For example, the

reaction can be performed i the presence of trimethylaluminium in a suitable solvent like

dioxane at elevated temperatures e.g. at 85-95°C. Alternatively, the reaction can be performed in

the presence of 1,5,7-triazabicyclo[4.4.0]dec-5-ene in a suitable solvent like toluene at elevated

temperatures e.g. at 50°C.

10 The reaction of a compound of formula II, wherein R® and R” are hydrogen, with NHR?R?
to a compound of formula I can be carried out under conditions as described in the examples or
under conditions well known to the person skilled in the art. For example, the reaction can be
performed in the presence of Hilnigs Base (N,N-diisopropylethylamine) and O-(benzotriazol-1-
y1)-N,N,N',N'-tetramethyluronium tetrafluoroborate in a suitable solvent like dimethylformamid

15 at room temperature. Alternatively, the reaction can be performed in the presence of 1,1'-
carbonyldiimidazole in a suitable solvent like dimethylformamid at clevated temperatures e.g. at
80°C. Furthermore, the reaction can be performed in the presence of 1-cthyl-3-(3-
dimethyiaminopropyl) carbodiimide hydrochloride, N1-hydroxybenzotriazole and Hiinigs Base
(N, N-diisopropylethylamine) in a suitable solvent like dichloromethane at room temperature.

20 The reaction of a compound of formula II, wherein R® is tert-butyldimethylsilyl and R is
lower-alkyl, with NHR’R” to a compound of formula I can be carried out under conditions as
described in the examples or under conditions well known to the person skilled in the art. For
exampic, the reaction can be performed in the presence of trimethylaluminium in a suitable
solvent like dioxane at elevated temperatures e.g. at 85-95°C followed by a reaction with tetra-n-

25  butylammonium fluoride in a suitable solvent like tetrahydrofurane at room temperature.

The enzymatic biotransformation of a compound of formula 11 to a compound of formula I
can be carried out under conditions as described in the examples or under conditions well known
to the person skilled in the art. For example, the reaction can be performed in the presence of
Cytochrome P450 3A4 and nicotinamide adenine dinucleotide phosphate in a suitable buffer at

30 room temperature,

The present invention also relates to compounds of formula I as defined above, when
prepared by a process as described above.

The present compounds of formula 1 and their pharmaceutically acceptable salts can be
prepared by a process comprising the steps of:



10 WD 2010/ 112475PCT/ EP2010/ 054141 -18- h) followed by reacting a
conpound of formula 10 with an oxi di zi ng agent such as Gsmiun(VII1I)-oxide
and sodi um et aperi odate in the presence of benzyltriethytamoni um chl oride
in the pr¥§@p®aisfis a suitabl e sol vent such as tert - buP&RdP2018PPxHNe and
water to give a 5 conpound of fornula 11: CO Me 11 i) followed by
reacting a conpound of formula 11 wi tH-a reduci ng agent, such as

sodi unbor ohydride in a suitable solvent such as nethanol to give a conpound
of f or raFecing sgompogpd eDlomwWe 11 1-A j) Alternatively, a conmpound of formula
10 can be reacted with AD M x-a wi thgret hanesul fonam de in a suitable

sol vent such as tert-butanol and wat to give a conmpound of formula 12:

CO Me 1512 WD 2010/ 112475PCT/ EP204& 1141 -19- k) followed by reacting a
conmpound of forrmula 12 with lead tetraacetate in a suitable solvent such as

benzeneyiangydidienntifaBiRetiridb ifa HedbieishigeR0RRE aSMBhoBSudSedEufraRr ohydri de in

a suitable solvent such as nethanol to give a conpound of fornula II-A 5
1) Al t erFgRGedppasey sughiscanepue fodisp fydraxide tagivpecqransendal Riew2a: conmpound of
formula 13: C OH

I
5 o RJ\H 2

b) reacting the compound of formula 2 with a chlorinating agent such as N-chlorosuccinimide in
a suitable solvent, such as DMF to give a compound of formula 3;

I
1 )\ Cl

R 3

10

c) and then either reacting the compound of formula 3 with a compound of formula 4:

®
Me
f
OMe
O 4
in the presence of a suitable base, such as tricthylamine, in a suitable “solvent, such as

chloroform, to give a compound of formula 6:
. f\i’" o
Me
R1/‘{‘
i M
o OMe 6

d) or alternatively reacting the compound of formula 3 with a compound of formuia 5:
Me

&

15



13 in the presence of a suitable base, such as sodiumhydride, in a

sui tabl e sol vent such as DVF to give a conpound of formula 14: 10 14 m
foll owed by reacting a conmpound of folinula 14 with an oxidi zi ng agent such
as GCsm unei2pwyugiii de and sodi um net aperi odate in the RUTeRPemnoB50481

benzyl tri et hyl ammoni um chloride in the presence of a suitable solvent such
as tert-butanol, dioxane and water tolgive a compound of formula 15: WD
2010/ 112475PCT/ EP2010/ 054141 -20- n) followed by reacting a conpound of

f or mul aini1Beviressnee pEdusiifiglcabsnat pudueh tighdodinanbo rosuidble dehent, asushiiss abl e
sol vent ;: i onpound of fornula 16: 5 o) foll owed by
reacti n%&gﬁ%gﬁ%gﬁ%@%?&%%oﬁlﬁ%?g%ﬁ%ﬁ%fh a base such as sodiumethoxide in
sui tabl e sol vent such as ethanol under reflux to give a conpound of fornula

-8B Ne-)Ca)nd. then ?e)acf?‘}:lié[ e Q{?t%ijg(}/u%ld%f fo?‘mﬁl?lrgp\% den%l&éh?/del gl: the ggse%of a base

5 such as sodium ethoxide in suitable solvent such as ethanol under reflux to give a compound of

N“‘O
f
o OH .

f) followed by reacting a compound of formula 7 with a reducing agent, such as

formula 7:

10 lithiumaluminiumhydride or ethylchloroformate in the presence of sodiumborohydride and a

suitable base such as triethylamine in a suitable solvent such as THF or water to give a

N—O
|
OH 8

15 g) followed by reacting a compound of formula 8 with a compound such as 9:
C
N

]
3

CO Me

compound of formula &:

9
in the presence of a suitable base, such as sodium hydride, in 2 suitable solvent, such as THF to

give a compound of formula 10:
P
0
N
———
CQO,Me 10



17 can be reacted with a suitable protecting group, such as ,
tert-butyldi nmethyl chlorosilane in the presence of a suitable base such as
i mdazole in a suitable solvent such as MAE to give a _compound of formula
18: 18 WRUHIREF112475PCT/ EP2010/ 054141 -21- q) folf WP>#8hcting a
conmpound of fornula 18 in the presenﬁg_of a reduci ng agent such as

| ithiunborohydride in a suitable solvent such as THF gi ve a conpound of
foimula 19: NNC) OIBDVMS OH19 5 r) followed by reacting a conpound of
formula 19 with a conpound such as 9 in the presence of a suitable base,

such ag) b edsing cohodndsifbidhll£1 60l enbxidistghgas sidiast o gi ve a
compound of formula [I1-C CO2Me |I-C WD 20101112475PCT/ EP201Q/ 054141 - 22-

| n acc6rstame® Thi-oHdSeiensium melaprivd#a & f PIamREP BT YEF N HrYpETed
.f ol | oW g3 ﬁqgcaﬁrgseﬂget $N99RitathC RSBt duch as tert-butanol, dioxane and water to give a

5 compound of formula 11:

0
NG \
o

CO,Me 1

i) followed by reacting a compound of formula 11 with a reducing agent, such as
sodiumborohydride in a suitable solvent such as methanol to give 2 compound of formula II-A:

N0

10 : I1-A

i). Alternatively, a compound of formula 10 can be reacted with AD Mix-0  with

methanesulfonamide in a suitable solvent such as tert-butanol and water to give a compound of

formula 12:
o) OH

N
W
Rﬂ_
O OH

15 12



CO2Me CO2Me WD 2010/ 112475PCT/ EP2010/ 054141 -23- CDI =

1,1 -carbonyl diimdazol e CYP3A4 = Cytochrone P450 3A4 DCM = di chl or onet hane
DVAP = N, N-.di net hyl am no-4-pyridine 5 DI PEA= N, N-dii sopropyl et hyl am ne
(Hiinigs BaE¥RYDRAZ5= di et hyl f ormam d DVBO = di net hyl seOTfERes wasEDAC =
1-ethyl-3-(3-di nethyl a nopropyl) carbodiim de hydrochl ori de Et OH = et hanol
10 HOBt = NI -hydroxybenzotriazol e Me3%&1= trimethyl al uni ni um NADP =

ni coti nam de adeni ne di nucl eoti de phosphate on = overnight rt = room

t enper abufodowsd TRARECtNg e compeing il yfbamion? writhf lbadbteirdec®BDn= suitable solvent

1,5, 7-tgi.a%abLousl e%[dz%heqi' z‘glc(?f%cﬁf:% g Qéaducing agent such as sodiumborohydride in a suitable

solvent such as methanol to give a compound of formula 11-A.

5 1) Alternatively, a compound of formula 8 can be reacted with a compound of formula 13:
Cl

N7 )

s

W
N 13

in the presence of a suitable base, such as sodium hydride, in a suitable solvent such as DMF to

give a compound of formula 14:

N 14
10
m) followed by reacting a compound of formula 14 with an oxidizing agent such as
Osmium(VIH)-oxide and sodium metaperiodate in the presence of benzyltriethylammonium

chloride in the presence of a suitable solvent such as tert-butanol, dioxane and water to give a

compound of formula 15:

15 . N 15



TBTU = O-(benzotriazol-1-y1)-N,N,N , N -tetranet hyl uroniumtetrafl uoroborate
TBDVS = tert-butyldinethylsilyl The corresponding salts with acids can be
obt ai ned by standard methods known to the 20 person skilled in the art,

e.g. by dWOs61WiiRGSt he conmpound of fornmula Tin a suit TERELNENT such as
e.g. dioxan or THF and addi ng an apprqg{iate anount of the correspondi ng
acid. The products can usually be i sobét ed by filtration or by
chromat ogr aphy. The conversion of a conpound of fornmula | into a

phar madede faedd by reastiept apheousd bf fopinels 18 Wiseredemngrecotasuches out by

t r eat ment;. - : | 0Ny 1.pl haod. to font'
such a Sgpfio B TR Nk BhE ARRRTE GEPERRRSELPEIRNTE ¢ cuch
as e.g. MOH)I1l, wherein M= netak-6t ammoni um cation and n = nunber of
hydr oxi de anions, to a solution of]t onpound in a suitable solvent (e.g.
et hanol , et hanol -water m xturegr'tetTahydpafi nan-water m xture) and to
renove the solvent by evaporation or ¥ophi|isation. The conversi on of
conmpounds of formula | into pharmaceuthically acceptabl e esters can be 30
carried out e.g. by treatnent of a sui e carboxy group present in the
nol ecule with a suitable al cohol usin a condensating reagent such as
benzotri azol -1- yl oxytris(di nethylam osphoni um hexaf | uor ophosphat e
(BOP), N, Ndi cyl ohexyl carbodiim de (DCC),
N- ( 3- di met hyl ani nopr opyfi - M et hyl car bodi AW de hydrochl oride (EDCl) or

0- (1, 2-di hydro-2-oxo-1-pyridyl)-N N, N, N-thtrgs met hyl uroni um 35

tetrafl uoroborate (TPTU), or by direct reaction with a suitable al cohol
under acidic conditions, as WD 2010/ 112475PCT/ EP2010/ 054141 -24- for

exanpl &)ifidha RHERERE S cHhpdind bF WGl 1RSI 2 BEL qich'a;k@oc{wﬂ%%ﬁhem ¢ acid,

sul furic acid and the |ike. Conpounds having a hydroxyl group can be

conver tsgabiosdwint pechwh ethannd pndib refluadd gyebyoapeddgdismubt hdids. | nsof ar as
then preparation is not described iy the exanples, the conpounds of formula
| as 5 well as all internediate frotducts can be prepared according to

anal ogous net hods or accordin%1 e t hods set forth above. Starting
materials are comercially aval |l ablie, kHBwn in the art or can be pr epar ed

by net hods known in the art or in anabogy thereto. It will be
appreci ated that the conpounds of general formula |I in this invention may
be derivatised at functional groups {6 P} ovi de derivatives which are
capabl e of conversion back to 10 the\parent conpound in vivo. As
descri bed above, the novel conpounds of{the present invention and their
pharmaceutically acceptable salts and e s possess val uabl e

phar macol ogi cal properties and have b#&n foupcgto be Iigands for GABA A a5
receptors. The conpounds of the present invention can therefore be used,
either alone or in conbination with other drugs, for the 15 treatnent or

prevent | diise ' dul ated by |igands for GABA A receptors
contaiﬁﬁggk¥%%gg§’sugﬁﬁﬁﬂ#&gﬁgggagﬁseases include, but are not limted to

acute and/or chroni c neurol ogi cal pgtQorders, cognitive disorders,

Al zhei mer' s di sease, nenory deficifts hi zophreni a, positive, negative
and/ or cognitive synptons assogi'dt etk wi t byschi zophreni a, bi pol ar di sorders,
auti sm Down syndrone, neurofibromatgsis, type 1, sleep disorders, disorders
of gprcadian 20 rhythnms, anyotrophi | $"8ral,.scl erosi s (ALS), denentia
caused by AIDS, psychotic disorders, substance-induced psychotic disorder,
anxi et ycadilgoreged witheneantable zedcamygi gbyp, dugo pd ert-bypd dinetidilddoroelune dethesi onal
di sorder, obsessive/,conpul sive disorder.s, acute stress dis r, dru

aaar ot BRESE BB et s TeaPretnan i SbE BLER sl RREE! 0y far one,
cogni t i @mpdehd 6f fBgYa 18:

N—C,
1
1 /
R OTBDMS

OMe
O 18

15



disorders, nulti-infarct denentia, nood disorders, depression,

neur opsychiatric conditions, 25 psychosis, attention-deficit/hyperactivity
di sorder, neuropathic pain, stroke, attentional disorders and need for
cogni t i onWé&rdtddetrént . The invention therefore alBg/EPadiaisg4x o
pharmaceutical conpositions conprising a conmpound as defined above and a
phar maceutically acceptable carrier a W or adj uvant. The invention |ikew se
enbraces conpounds as described above for use as therapeutically 30 active
subst antdellovexsidworesting a gemphad g furminlagltl iy theqresercei b stdaning seéno sudhhre

treat t e BA A a5
recep??%hmg%Pgﬁl§§%i+9@¥£ﬁmzOﬁﬁﬁgﬁg%%gagpgreprevég%ﬁgﬁ%gF%acﬁfﬁ and/ or
chroni ¢ neurol ogi cal disorders, pgognitive disorders, Al zheiner's disease,
menory deficits, schizophrenia, tve, negative and/or cognitive
synptons associated with schigephréni aptebpel ar di sorders, autism Down
syndrone, neurofibromatosis 35 typ sl eep disorders, disorders of
circadi an rhythns, anyotrophic |ater H scl er ogids (ALS), WO

2010/ 112475PCT/ EP2010/ 054141 -25- denentia caused by AIDS, psychotic

di sorders, substance-induced psychotic disorder, anxiety disorders,

genef al 1) Zebwad by etagtinh s comdteund pidirauldil § evidier con@ehntsciuolm ad 9 thi tROpEednce of
obsessi vel.c U|SIV di sorders, acute stress dis drug addi cti ons
nnveneﬁﬁmﬁﬁgggﬁ@rgw ﬁ%%ﬁﬁﬁggﬁﬁﬁedpgéggéée%Yg?%ég §EI§9ﬁH’6ﬁ€HWBH§%|t|on
defi ci estgyrdiisnrciers, nmulti-infarct 5 denmentia, nood di sorders, depression,
neur opsychi atric conditions, psycgpsis, attentiondeficit/hyperactivity

di sorder, neuropathic pain, str and attentional disorders or for use as
cognltlve enhancers. I'n anat referred enbodi nent, the invention
relates to a nethod for the featnent orsigMeventi on of di seases which are
related to the GABA A a5 receptor, rticularly for the 10 treatnent or
prevention of acute and/or chronic nurol ogical disorders, cognitive

di sorders, Al zheiner's disease, ne eficits, schizophrenia, positive,
negative and/ or cognitive synptons §ssogi ated with schi zophreni a, bipolar
di sorders, autism Down syndrone, ne fibromatosis type |, sleep

di sorders, disorders of circadian rhyt e anyotrophic lateral sclerosis
(ALS), denentla caused by Al DS, psychotit dlsHﬁaers subst ance-i nduced
psychotic 15 di sorder, anxiety disorders, generallzed anxi ety di sorder,
pani ¢ di sorder, delusional di sor der, obsessive/conpulsive di sorders, acute
stress di sorder, drug addictions, novenent disorders, Parkinson' s disease,
restless | eg syndrone, cognition deficiency disorders, multi-infarct
denentia, nood disorders, depression, neuropsychiatric conditions,
psychosis, attentiondeficit/hyperactivity disorder, neuropathic pain,
stroke and attentional disorders or for cognition 20 enhancenent, which

met hod conprises adm nistering a conpound as defined above to a hunan bei ng
or ani mal . The invention al so enbraces the use of conpounds as defined
above for the treatnent or prevention of diseases which are related to the
GABA A a5 receptor, particularly for the treatnment or prevention of acute
and/ or chronic neurol ogi cal disorders, cognitive disorders, 25 Al zheiner's
di sease, nenory deficits, schizophrenia, positive, negative and/or
cognitive synptons associ ated with schi zophrenia, bipolar disorders,

auti sm Down syndrone, neurofibromatosis type |, sleep disorders, disorders
of circadian rhythnms, anyotrophic |ateral sclerosis (ALS), denentia caused
by AIDS, psychotic disorders, substance-induced psychotic disorder, anxiety
di sorders, generalized anxiety disorder, panic disorder, delusiona

di sorder, 30 obsessive/ conpul sive disorders, acute stress disorder, drug
addi ctions, novenent disorders, Parkinson's disease, restless | eg syndrone,
cognition deficiency disorders, nulti-infarct denentia, nood disorders,
depressi on, neuropsychiatric conditions, psychosis,
attentiondeficit/hyperactivity disorder, neuropathic pain, stroke and
attentional disorders or for cognition enhancenent.




WO 2010/ 112475PCT/ EP2010/ 054141 -26- receptor, particularly for the
treatnent or prevention of acute and/or chronic neurol ogi cal disorders,
cognitive disorders, Al zheiner's disease, nmenory deficits, schizophrenia,
posi ti ve, WOa§EY 12435 and/ or cognitive synptons associ at eédTEredcsshizophr eni a,
bi pol ar disorders, autism Down syndrone, neurofibromatosis type |, sleep
di sorders, disorders of circadian rhythms, 5 amyotrophic lateral sclerosis
(ALS), denentia caused by AIDS, psychotic disorders, substance-induced
psychot i ¢ issenrdrnce withScktrye dicswpaends of Hener dciviedrepaxiddbiowding otadéard  pani ¢
di sorder. | usi onal di sorder, obsessive/conpul sive disorders, acute stress
di sorder, drug addictions, novenent disorders, Parkinson's disease,
restless | eg syndrone, cognition dgfhegiedancy disorders, multi-infarct
denentia, nood disorders, depression, neuropsychiatri.c conditions,
psychosis, ¥0"attention-deficit/hyperactivity disoﬁﬁg neur opat hi ¢ pai n,
stroke and ent\i onal di sor deiVgdféri.for the pre on g cognitive
enhancer & Suth i canents comprise a conpoundqgs dascri-bed above.

The treatment GR prevention of Lidbghe®¥ve di sorders, Al theiner's disease,

schi zophreni a, itive, negat?¥®afd/ or cognitive sy associated with
schi zophr eni a, NXDo syndrone, 15 and neurofi bromatosi sitype 1, is
preferred. Partiedl arly preferred is the treatnment or vention of

Al zheimer's diseagg.Particularly preferred is the treat @ or prevention
of Down syndronme. Particularly preferred is the treatnea prevention of
neur of i br omat ogias type 1. The conpounds were investigﬁ%ed i n accordance
with the test given hereinafter: 20Membrane re aration, bi ndi n assa

The affinpjty of conpounds at GABA A receptor subtypes Wes neasured by
conpetitkggk&or [31-1] flumazenil (85 G /nmol; Roche) th@@@g to FlI EK293
cells expressing rat (stably transfected) or human (trnapg gntl.y.,

transfec géy%feceptors of conposition al f33y2, a2{331}2, a3133y2 and
ab5133y2. ;¢el,l pellets were suspended in Krebs-tris bufiter (4.8 MM KO 1.2
mM Cad 2,-1.2 nM 25 MgC1l2, 120 rti M Nad, 15 nuM Tri s;|3@pkHn7R05C bi ndi ng
assay buftbmer), thonogeni zed by pgebytron for ca. 20 sec !&t®’'Vice and
centrifugedvfor] 60 min at 4 C (50 g; Sorvall, rotonPMENRAC. E: 26000 rpm).
The cel |l topekd etis were resuspehidedl i noKrebs-tris buffef?and honobgeni zed by
pol ytronrfof0 €3. 15 sec on ice. Prgtein was neasured (BPAdf6tH net hod,

Bi 0- Rad) /&né /ali quots of 1 nmlL were lprepared and stored?ﬁﬁ%ﬁ%@ C.

30Radi ol i gand Ki ndi ng asgays mereNdaq ied out in a volﬁgﬁyﬁ% 200 L

(96-wel | pl at esp—wht-ech—e®nt ai ned 1 of CBII mEnbhiranes, Bﬁﬂflunazeni
at a congenyratiion of]. riMfor al, 82, 43 subunits and 0.5 nMfor a5
subuni t s ghd t he test conpound in t wNange of 10-10-3 x 10-6 M
(Vi1 Vg
dioxane R
83-95 °C
Ih-on I CYP344
then NADFP
TBAF, 25.30 °C
THEF, 1h-on
wi, I h
N-© ﬁ’o
Mz 4
R OTBDMS
' Q
’d
N7 N© A
CO,Me N"R‘
O Vg
R
H-C



WO 2010/ 112475PCT/ EP2010/ 054141 -27- Nonspecific binding was defined by le
M di azepam and typically represented |less than 5% of the total binding.
Assays were incubated to equilibriumfor 1 hour at 4 C and harvested onto
GF/ C uni - MA20{%y3478 packard) by filtration using a PaclkgiTEremwpsgter and
washing with ice-cold wash buffer (50 MM Tris; pH 7.5). After drying,
filter-retained radioactivity was det-é¢t ed by 5 liquid scintillation
counting. K, values were cal cul ated using Excel-Fit (Mcrosoft) and are the
means o€D¥ﬁ6=3d‘éﬁt‘f@‘?’W4ﬁ’§W?@ﬁ§. The conpounds of the acconpanying

exanpl eéngﬁﬂt?%%n{ermtsbg}@bove descri bed assay, and the preferred
conpounds were found to possess a K, value for displacenent of

[ 3H] f | urgXenidichibrasmtie®e subunits of the rat GABA A receptor of 100 nM or
| ess. '\@ﬁffAPOIﬁfﬁuﬁﬁﬁe‘ﬁeﬁ%n%ﬁ-@ﬁ%%“”ds with a K (nM <35. In a preferred
nds of

enbodi neént  t he>conpo e I'nvention are binding selective for the as
subufi t DTRHAst N Nediisoptopelethlylarm@z: diithigRBsebuni t . Representative test

results )t ai ned t he above described assay nmeasuring binding affinity
to HEK%@E@?W%@B@&W human (h) receptors, are shown in table 1 bel ow
Ex. MC DKABA- AindbfdibxideEx. hi G GABA A a5 [nlVI] Ex. hKi GABA A a5 Inn

2.2
EDAC = 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride

EtOH = ethanol
10 HOBt = N1-hydroxybenzotriazole
Me; Al = trimethylaluminium
NADP = nicotinamide adenine dinucleotide phosphate
on = overnight
rt = room temperatutre
15 TBAF = tetra-n-butylammonium fluoride
TBD = 1,5,7-triazabicyclo[4.4.0}dec-3-ene
TBTU = O-(benzotriazol-1-y1)-N,N N' N'-tetramethyluronium tetrafluoroborate
TBDMS = tert-butyldimethylsityl

The corresponding salts with acids can be obtained by standard methods known to the
20 person skilled in the art, e.g. by dissoiving the compound of formula I in a suitable solvent such
as ¢.g. dioxan or THF and adding an appropriate amount of the corresponding acid. The products
can usually be isolated by filtration or by chromatography. The conversion of a compound of
formula I into a pharmaceutically acceptable salt with a base can be carried out by treatment of
such a compound with such a base. One possible method to form such a salt is e.g. by addition of
25  I/nequivalents of a basic salt such as e.g. M{OH),, wherein M = metal or ammonium catior and
n = number of hydroxide anions, to a solution of the compound in a suitable solvent (e.g. ethanol,
cthanol-water mixture, tetrahydrofuran-water mixture) and to remove the solvent by evaporation
or lyophilisation.

The conversion of compounds of formula I into pharmaceutically acceptable esters can be
30 carried out e.g. by treatment of a suitable carboxy group present in the molecule with a suitable
alcohol using e.g. a condensating reagent such as benzotriazol-1-
vloxytris(dimethylamino)phosphonium hexafluorophosphate (BOP), N,N-
dicylohexylcarbodiimide (DCC), N-(3-dimethylaminopropyl}-N’-ethylcarbodiimide
hydrochloride (EDCT) or O-(1,2-dihydro-2-oxo-1-pyridyl)-N,N,N,N-tetra-methyluronium-
35 tetrafluoroborate (TPTU), or by direct reaction with a suitable alcohol under acidic conditions, as
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for example in the presence of a strong mineral acid like hydrochioric acid, sulfuric acid and the
like, Compounds having a hydroxyl group can be converted to esters with suitable acids by
analogous methods.

Insofar as their preparation is not described in the examples, the compounds of formula I ag
well as all intermediate products can be prepared according to analogous methods or according
to the methods set forth above. Starting materials are commercially available, known in the art or
can be prepared by methods known in the art or in analogy thereto.

It will be appreciated that the compounds of general formula 1 in this invention may be
derivatised at functional groups to provide derivatives which are capable of conversion back to
the parent compound in vivo.

As described above, the novel compounds of the present invention and their
pharmaceutically acceptable salts and esters possess valuable pharmacological properties and

~ have been found to be ligands for GABA A a5 receptors. The compounds of the present

invention can therefore be used, either alone or in combination with other drugs, for the
treatment or prevention of discases which arc modulated by ligands for GABA A receptors
containing the 0.5 subunit. These diseases include, but are not limited to acute and/or chronic
neurological disorders, cognitive disorders, Alzheimer’s disease, memory deficits, schizophrenia,
positive, negative and/or cognitive symptoms associated with schizophrenia, bipolar disorders,
autism, Down syndrome, neurofibromatosis type 1, sleep disorders, disorders of circadian
rhythms, amyotrophic lateral sclerosis (ALS), dementia caused by AIDS, psychotic disorders,
substance-induced psychotic disorder, anxiety disorders, generalized anxiety disorder, panic
disorder, delusional disorder, obsessive/compulsive disorders, acute stress disorder, drug
addictions, movement disorders, Parkinson’s discase, restless leg syndrome, cognition deficiency
disorders, multi-infarct dementia, mood disorders, depression, neuropsychiatric conditions,
psychosis, attention-deficit/hyperactivity disorder, ncuropathic pain, stroke, attentional disorders
and need for cognition enhancement.

The invention therefore also relates to pharmaceutical compositions comprising a
compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

The mvention likewise embraces compounds as described above for use as therapeutically
active substances, especially as therapeutically active substances for the treatment or prevention
of diseases which are related to the GABA A a5 receptor, particularly for the treatment or
prevention of acute and/or chronic neurological disorders, cognitive disorders, Alzheimer’s
disease, memory deficits, schizophrenia, positive, negative and/or cognitive symptoms
associated with schizophrenia, bipolar disorders, autism, Down syndrome, neurcfibromatosis
type 1, sleep disorders, disorders of circadian rhythms, amyotrophic lateral sclerosis (ALS),
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dementia caused by AIDS, psychotic disorders, substance-induced psychotic disorder, anxiety
disorders, generalized anxiety disorder, panic disorder, delusional disorder,
obsessive/compulsive disorders, acute stress disorder, drug addictions, movement disorders,
Parkinson’s disease, restless leg syndrome, cognition deficiency disorders, multi-infarct
dementia, mood disorders, depression, neuropsychiatric conditions, psychosis, attention-
deficit/hyperactivity disorder, neuropathic pain, stroke and attentional disorders or for use as
cognitive enhancers.

in another preferred embodiment, the invention relates to a method for the treatment or
prevention of diseases which are related to the GABA A o5 receptor, particularly for the
treatment or prevention of acute and/or chronic neurological disorders, cognitive disorders,
Alzheimer’s disease, memory deficits, schizophrenia, positive, negative and/or cognitive
symptoms associated with schizophrenia, bipolar disorders, autism, Down syndrome,
neurofibromatosis type I, sleep disorders, disorders of circadian rhythms, amyotrophic lateral
sclerosis {ALS), dementia caused by AIDS, psychotic disorders, substance-induced psychotic
disorder, anxiety disorders, generalized anxiety disorder, panic disorder, delusional disorder,
obsessive/compulsive disorders, acute stress disorder, drug addictions, movement disorders,
Parkinson’s disease, restless leg syndrome, cognition deficiency disorders, multi-infarct
dementia, mood disorders, depression, neuropsychiatric conditions, psychosis, attention-
deficit/hyperactivity disorder, neuropathic pain, stroke and attentional disorders or for cognition
enhancement, which method comprises administering a compound as defined above to a human

being or amimal,

The invention also embraces the use of compounds as defined above for the treatment or
prevention of diseases which are related to the GABA A a5 receptor, particularly for the
treatment or prevention of acute and/or chronic neurological disorders, cognitive disorders,
Alzheimer’s disease, memory deficits, schizophrenia, positive, negative and/or cognitive
symptoms associated with schizophrenia, bipolar disorders, autism, Down syndrome,
neurofibromatosis type I, sleep disorders, disorders of circadian rhythms, amyotrophic lateral
sclerosis (ALS), dementia caused by AIDS, psychotic disorders, substance-induced psychotic
disorder, anxiety disorders, generalized anxiety disorder, panic disorder, delusional disorder,
obsessive/compulsive disorders, acute stress disorder, drug addictions, movement disorders,
Parkinson’s disease, restless leg syndrome, cognition deficiency disorders, multi-infarct
dementia, mood disorders, depression, ncuropsychiatric conditions, psychosis, attention-
deficit/hyperactivity disorder, neuropathic pain, stroke and attentional disorders or for cognition
enhancement.

The mvention also relates to the use of compounds as described above for the preparation
of medicaments for the treatment or prevention of diseases which are related to the GABA A o5
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receptor, particularly for the treatment or prevention of acute and/or chronic neurological
disorders, cognitive disorders, Alzheimer’s disease, memory deficits, schizophrenia, positive,
negative and/or cognitive symptoms associated with schizophrenia, bipolar disorders, autism,
Down syndrome, neurofibromatosis type I, sleep disorders, disorders of circadian rhythms,

5 amyotrophic lateral sclerosis (ALS), dementia caused by AIDS, psychotic disorders, substance-
mduced psychotic disorder, anxiety disorders, generalized anxiety disorder, panic disorder,
delusional disorder, obsessive/compulsive disorders, acute stress disorder, drug addictions,
movement disorders, Parkinson’s disease, restless leg syndrome, cognition deficiency disorders,
multi-infarct dementia, mood disorders, depression, neuropsychiatric conditions, psychosis,

10 attention-deficit/hyperactivity disorder, neuropathic pain, stroke and attentional disorders or for
the preparation of cognitive enhancers. Such medicaments comprise a compound as described
above.

The treatment or prevention of cognitive disorders, Alzheimer’s disease, schizophrenia,
positive, negative and/or cognitive symptoms associated with schizophrenia, Down syndrome,
15 and neurofibromatosis type 1, is preferred.

Particularly preferred is the treatment or prevention of Alzheimer’s disease.
Particularly preferred is the treatment or prevention of Down syndrome.
Particularly preferred is the treatment or prevention of neurofibromatosis type L

The compounds were investigated in accordance with the test given hereinafter:

20 Membrane preparation and binding assay

The affinity of compounds at GABA A receptor subtypes was measured by competition for
[3H]flumazenil (85 Ci/mmo}; Roche) binding to HEK293 cells expressing rat (stably transfected)
or human (transiently transfected) receptors of composition alB3y2, «2B3v2, a3p3y2 and a5p37v2.

Cell pellets were suspended in Krebs-tris buffer (4.8 mM KCL, 1.2 mM CaCl2, 1.2 mM
25 MgCh, 120 mM NaCl, 15 mM Tris; pH 7.5; binding assay buffer), homogenized by polytron for
ca. 20 sec on ice and centrifuged for 60 min at 4 °C {50000 g; Sorvall, rotor: SM24 = 20000
rpm). The cell pellets were resuspended in Krebs-tris buffer and homogenized by polytron for ca.
15 sec on ice. Protein was measured {Bradford method, Bio-Rad) and aliquots of 1 mL were

prepared and stored at —80 °C.

30 Radioligand binding assavs were carried out in a volume of 200 mbL (96-well plates) which
contained 100 mL of celi membranes, | 3H]flumazenil at a concentration of 1 oM for al, a2, o3

subunits and 0.5 nM for o5 subunits and the test compound in the range of 10-107 x 10° M.
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Nonspecific binding was defined by 10° M diazepam and typically represented less than 5% of
the total binding. Assays were incubated to equilibrium for 1 hour at 4 °C and harvested onto
GF/C uni-filters (Packard) by filtration using a Packard harvester and washing with ice-cold
wash buffer (50 mM Tris; pH 7.5). After drying, filter-retained radioactivity was detected by
liquid scintillation counting. K; values were calculated using Excel-Fit (Microsoft) and are the

means of two determinations.

The compounds of the accompanying examples were tested in the above described assay,
and the preferred compounds were found to possess a K; value for displacement of
[*H]flumazenil from ¢.5 subunits of the rat GABA A receptor of 100 nM or less. Most preferred
are compounds with a K; (nM) < 35. In a preferred embodiment the compounds of the invention
are binding selective for the a5 subunit relative to the ], 02 and o3 subunit.

Representative test results, obtained by the above described assay measuring binding
affimity to HEK293 cells expressing human (h) receptors, are shown in table 1 below.

Fx hK; GABA A ¢5 Fx hK; GABA A oS Ex hK; GABA A a5
' {(nM] ' [aM] i [nM]
I 2.2 20 1 39 2.1
2 1.6 21 2 40 11.8
3 8.6 22 43.4 41 1.1
4 1.1 23 39 42 4.5
5 1.3 24 0.7 43 10.8
6 1.7 25 1.7 44 0.7
7 1.3 26 1.2 45 1.8
8 1.7 27 0.6 46 2.5
9 4.1 28 1.5 47 1.1
10 1.6 29 2 48 1.7
11 1.4 30 4 49 16
12 10.1 31 2.7 20 8.7
13 3.4 32 1.8 51 10.2
14 3.5 33 3.1 52 13.7
15 0.6 34 13.6 53 513
16 0.9 35 6.8 54 67.2
17 1.8 36 7.7 35 50.5
18 3.5 37 4.4 | 56 13.5
19 0.4 38 1.3

Table 1.
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The compounds of formula I as well as their pharmaceutically usable salts can be used as
medicaments, €.g. in the form of pharmaceutical preparations. The pharmaceutical compositions
can be administered orally, e.g. in the form of tablets, coated tablets, dragées, hard and soft
gelatine capsules, solutions, emulsions or suspensions, The administration can, however, also be
effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in the form of injection
solutions.

The compounds of formula I and their pharmaceutically usable salts can be processed with
pharmaceutically inert, inorganic or organic excipients for the production of tablets, coated
tablets, dragées and hard gelatine capsules. Lactose, corn starch or derivatives thereof, talc,
stearic acid or its salts etc can be used as such excipients e.g. for tablets, dragées and hard
gelatine capsules. Suitable excipients for soft gelatine capsules are e.g. vegetable oils, waxes,
fats, semisolid and liquid polyols etc.

Suitable excipients for the manufacture of solutions and syrups are e.g. water, polyols,
saccharose, invert sugar, gluicose etc.

Suitable excipients for injection solutions are e.g. water, alcohols, polyols, glycerol,
vegetable oils etc.

Suttable excipients for suppositories are e.g. natural or hardened oils, waxes, fats, seni-

liquid or liquid polyois etc.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the
osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other

therapcutically valuable substances.

The dosage at which compounds of the invention can be administered can vary within wide
limits and will, of course, be fitted to the individual requirements in each particular case. In
general, in the case of oral administration a daily dosage of about 0.1 to 1000 mg per person of a
compound of general formula I should be appropriate, although the above upper limit can also be
exceeded when necessary.

The following examples illustrate the present invention without limiting it. All
temperatures are given in degrees Celsius.
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Example A

Tablets of the following composition are manufactured in the usual mamer:

ingredient mg/tablet
Active substance 5
Lactosc 45
Corn starch 15
Microcrystalline cellulose 34
Magnesium stearate 1
Tablet weight 100

Table 2: possible tablet composition

Manufacturing Procedure _

5 1.Mix items 1, 2, 3 and 4 and granulate with purified water.

2.Dry the granules at 50°C.

3.Pass the granules through suitable milling equipment.
4. Add item 5 and mix for three minutes; compress on a suitable press.

10 Example B

Capsules of the following composition are manufactured:

ingredient mg/capsule
Active substance 10

Lactose 155

Corn starch 30

Talke 5

Capsule fill weight 200

Tabie 3: possible capsule composition

Manufacturing Procedure

1.Mix items 1, 2 and 3 in a suitable mixer for 30 minutes,

15 2. Add item 4 and mix for 3 minutes.
3. Fill into a suitable capsule.
The active substance, lactose and corn starch are firstly mixed in a mixer and then in a
comminuting machine. The mixture is returned to the mixer, the talc is added thereto and mixed
thoroughly. The mixture is filled by machine into hard gelatine capsules.
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Example C

Suppositories of the following composition are manufactured:

ingredient mg/supp.
Active substance § 15
Suppository mass 1285
Total 1300

Table 4: possible suppository composition
Manufacturing Procedure

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and cooled to
45°C. Thereupon, the finely powdered active substance is added thereto and stirred until it has
dispersed completely. The mixture is poured into suppository moulds of suitable size, left to
cool, the suppositories are then removed from the moulds and packed individually in wax paper

or metal foil.

The following examples I to 53 are provided for illustration of the invention. They should
not be considered as limiting the scope of the invention, but merely as being representative
thereof.

Example 1
6-(5-Hydroxymethyl-3-phenyl-isoxazol-4-yimethoxy)-N-isoprepyl-nicotinamide

X
N
/
O

O

a) S-(tert-Butyl-dimethyl-silanyloxymethyl)-3-phenvl-isoxazole-4-carboxylic acid ethyl

ester

Prepared according to Synthesis 1984, 868-870. To a solution of 5-hydroxymethyl-3-
phenyl-isoxazole-4-carboxylic acid ethyl ester (10.0 g, 40 mmol) in DMF (100 ml.) was added
tert-butyldimethylchlorosilane (5.49 g, 36 mmol) and irmdazole (2.75 g, 40 mmol). The reaction
mixture was stirred overnight, then the solvent was evaporated and the residue was partitioned

(diethylether/water). The organic phase was then dried over sodium sulfate, filtered and
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| as well as their pharmaceutically usable salts can be used as

medi canents, e.g. in the formof pharnaceutical preparations. The

phar maceuWMOc8ko/gdtiposi ti ons can be admi ni stered oral | WCT&EPGM10i0fe1¢the f or m of
tablets, coated tablets, dragees, hard and soft gel ati ne capsul es,
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be 5 effected rectally, e.g. in the formof suppositories, or parenterally,
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dosage [at+mhj ch conpounds of the invention can be adm nistered can vary
wthin wwde limts and will, of course, be fitted to the individua
requirenents in each particular case. In 25 general, in the case of ora
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compound of general fornula I should be appropriate, although the above
uppép I%%ﬁﬁﬁgﬁhﬁﬁiso be exceeded when necessary.

A solution of [ 5-(tert-butyl-dimethyl-silanyloxymethyl)-3-phenyl-isoxazol-4-yl]-

methanol (4.09 g, 12.8 mmol) in THF (20 mL) was added dropwise to a suspension of sodium
hydride (0.73 g of a 55% dispersion in mineral oil, 16.7 mmol). After stirring for 30 min at room
temperature, the mixture was cooled in an ice bath and a solution of methyl 6-chloronicotinate
20 (2.20 g, 12.8 mmol) n THF (20 mL) was added dropwise. The ice bath was removed and the
reaction mixture was allowed to reach room temperature and was stirred for 2 h. After
quenching with water and extractive workup (ethy! acetate/water) the organic phase was dried
over sodium sulfate, filtered and concentrated. Chromatographic purification (silica,
heptane:ethyl acetate = 100:0 to 8:2) afforded the title compound as a colorless oil (2.76 g, 47%).
25 MS: m/e=455.4 [M+H]"

d} 6-(5-Hvdroxymethvl-3-phenyvl-isoxazol-4-yvimethoxyv)-N-isopropyl-nicotinamide

Trimethylaluminum (4.4 mL of a 2M solution in hexane, 8.8 mmo!) was slowly added to
a solution of isopropylamine {(0.76 mL, 8.9 mmol) in dioxane (7.5 mL) and stirred at room
30 temperature for 1 h. Then a solution of 6-[5-(tert-butyl-dimethyl-silanyloxymethyl)-3-phenyl-
isoxazol-4-yimethoxy}-nicotinic acid methyl ester (1.0 g, 2.2 mimol) in dioxane (7.5 mL) was
added dropwise. The mixture was stirred at 90 °C for 2 h. After cooling to room temperature and

extractive workup (ethyl acetate/aqueous saturated Seignette salt solution) the organic phase was
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it. Al tenperatures are given in degrees Celsius. WO

2010/ 112475PCT/ EP2010/ 054141 -29- Exanple A Tablets of the foll ow ng
conposi ti 8@ 28Ké1ghuf act ured in the usual manner: i ngP€diEFRicfkpidiabl et
Active substance 5 Lactose 45 Corn starch 15 Mcrocrystalline cellul ose 34
Magnesi um stearate 1 Tabl et wei ght 1062

dried (NazSOy) and filtered over a silica pad. The solvent was evaporated to furnish an
intermediate which was dissolved in a tetrabutylammonium fluoride solution (2 mL of a IM in
THEF). After 1 h the reaction mixture was extractively worked up (ethyl acetate/aqueous saturated
citric acid). The organic phase was dried over sodium sulfate, filtred and concentrated and then

5 purified by HPLC (Chiralpak AD, heptanc/ethanol) to afford the title compound as a colorless oil
(0.15 g, 18%). MS: m/c = 368.3 [M+H] .

Example 2
N-(2-Hydroxy-ethyh-6-(5-hyvdroxymethyl-3-phenyi-isoxazol-4-ylmethoxy)-nicotinamide

///O
N
NN
~ /
N" o@o
O
10 ©

a) 3-Phenyl-5-((E)-styvryvl-isoxazole-4-carboxylic acid

To a solution of 5-methyl-3-phenyl-isoxazole-4-carboxylic acid ethyl ester (2.28 g, 10
mmol) and benzaldehyde (1.01 ml., 10 mmol}) in ethanol (15 mL) was added sodium ethoxide
(0.74 g, 11 munol) and the reaction mixture was heated under reflux for 10 min, Aqueous

15 hydrochloric acid (1 M, 12 mL) was then added and after stirring for 15 min the precipitate was
filtered and dried to afford the title compound as a light brown selid (2.0 g, 71%). MS: m/e =
292.1 [M+HT".

b) [3-Phenyl-3-((E)-styryh-isoxazol-4-v1l-methanol

20 To a stirred solution of 3-phenyl-5-((E)-styryl)-isoxazole-4-carboxylic acid (2.0 g, 6.9
mmol) in THF (50 mL) was added triethylamine (0.95 mL, 6.9 mmol). Then at room temperaturc
ethyl chloroformate (0.65 ml., 6.9 mmol) was added dropwise. After 30 min the precipitated salt
was filtered and washed with a small amount of THF. The filtratc was added to a solution of
sodium borohydride (0.65 g, 17.1 mmol) in water (20 mL) at 5 °C. After stirring for [ hat 5 °C

25  aqueous sodium hydroxide (2 M, 40 ml.) was added. Extraction with ethyl acetate, drying over
sodium sulfate, filtering and concentration afforded the title compound as a white solid (1.89 g,
99%). MS: m/e = 278.1 [M+H]". |



Tabl e 2: possible tablet composition Manufacturing Procedure 51. Mx itens
1, 2, 3 and 4 and granulate with purified water. 2. Dry the granul es at
50C. 3. Pass the granules through suitable mlling equipnent. 4. Add item5
and m x f B0 WBRYEE4" nut es; conpress on a suitabl e presTHRENENMILE B
Capsul es of the follow ng conposition are manufactured: ingredient

my/ capsul e Active substance 10 Lact 0osé34155 Corn starch 30 Talc 5 Capsul e

fill weight 200
¢} 6-[3-Phenyl-3-((E)-styryD-isoxazol-4-ylmethoxy]-nicotinic acid methyl ester

A stirred solution of [3-phenyl-5-((E)-styryl)-isoxazol-4-yl]-methanol (1.50 g, 5.4 mmol)

i THF (50 mL) was cooled in an ice bath. Sodium hydride (0.28 g of a 55% dispersion in
mineral oil, 6.4 mmol) was added and the mixture was stirred for 30 min whilst allowing to

> warm to room temperature. To the resulting suspension was added methyl 6-chloropyridine-3-
carboxylate (0.93 g, 5.4 mmol). After stirring for 2 h the reaction mixture was quenched with
aqueous saturated sodium bicarbonate solution (20 mL). Evaporation of the organic solvent was
followed by extraction with ethyl acetate. The organic phase was dried over sodium sulfate,
filtered, concentrated and purified by chromatography (silica, heptane:ethyl acetate = 90:10 to

10 60:40) to afford the title compound as an off-white solid (0.78 g, 35%). MS: m/e = 413.5

[M+HT.

d) 6-(5-Formyl-3-phenyl-isoxazol-4-ylmethoxv)-nicotinic acid methv] ester

A mixture of 6-[3-phenyl-5-((E)-styryD)-isoxazol-4-ylmethoxy]-nicotinic acid methyl

15 ester (0.62 g, 1.5 mmol), osmium(VIIT) oxide solution (0.38 mL of a 2.5% solution in tert-
butanol, 0.037 mmol), sodium metaperiodate (1.29 g, 6 mmol), benzyltriethylammonium
chloride (0.14 g, 0.6 mmol) in dioxane (13 mL) and water (4.5 mL) was irradiated in the
microwave for 10 min at 120 °C. Extractive workup (ethyl acetate/water) was followed by
drying of the organic phase over sodium sulfate, filtered and concentrated. Purification by

20  chromatography (silica, heptane:ethyl acetate = 100:0 to 60:40) afforded the title compound as a
light yellow solid (0.26 g, 51%). MS: m/e = 339.3 [M+H]".

) 6-(5-Hydroxymethyl-3-phenvi-isoxazol-4-vimethoxvi-nicotinic acid methyl ester

A solution of 6-(5-formyl-3-phenyl-isoxazol-4~ylmethoxy)-nicotinic acid methyl ester
25 (0.25 g, 0.74 mmol) in methanol (10 mL) was treated at room temperature with sodium
borohydride (0.03 g, 0.74 mmol) and stirred for 1 h. After quenching with aqueous citric acid (5
mL of a 10% solution) and extraction with ethyl acetate the organic phase was dried (Na;SO4)
filtered and concentrated. Purification by chromatography (silica, heptane:ethy! acetete = 90:10
to 40:60) afforded the title compound as a white solid (0.22 g, 89%). MS: m/e = 341.1 [M+HT".
30



Tabl e 3: possible capsul e conposition Manufacturing Procedure 1. Mx itens
1,2 and 3 in a suitable mxer for 30 mnutes. 152. Add item4 and mx for 3
mnutes. 3. Fill into a suitable capsule. The active substance,

| act ose awér2wm248farch are firstly mxed in a mxer 20TFPREHF4AA

comm nuting nmachine. The m xture is returned to the mxer, the talc is
added thereto and m xed thoroughly. THE mixture is filled by machine into
hard gel ati ne capsules WO 2010/112475PCT/EP2010/054141 -30- Exanple C
Supposi t ori dsN leoxtyithyg hy . - ok

i ngredig gg&é Vppr Act{ve>substance15 Supp05|tory nasle85 Total 1300 Table
4. posé%%%é“§§%p05|tory conposi tion Manufacturing Procedure 5The

supposi tor y Troessgiricd smteﬂimte@f 6-H13 -ty dgixasisthgl-3-phapl-1svessbl-yhmithed ) nlvotrmughl y and
cool ed L9

po t he lne d ac e.su an 'S ded
her ot ¢ THERE HEIFLRE oot ek s GG EREERL Ebnflrd Fy BeRRbRT el 2
o oLt s s Ol et oA,
wax pap“@?re‘é)?“r?g f‘ésf’gﬁe?i Ong’g IFﬁP%ﬁéﬁ'@O%@é’a ‘Pfé%“’%.r&? (Slgcaare provi ded for
i Il ust ratHiaBmethabd @ ethii BL000-10 SHaY) z&tt@&ﬁd%@ﬁ&e Renfoahshden ek @%idl.m gl ng

the scope of the invention, but nmerely as being representative there6f
5%). MS: m/e = 370.1 [M+H]",

10 Example 3
(1,1-Dioxo-1,6-thicmorpholin-4-yl)- {6-{3-(4-fluoro-phenyl)-5-hydroxymethyl-isoxazel-4-
yimethoxy|-pyridin-3-yI}-methanone
F

E?I/ N = N

O

a) 3-(4-Fluoro-phenv-5-((E)-styryli-isoxazole-4-carboxvlc acid

15 To a solution of 3-(4-fluoro-phenyl)-5-methyl-isoxazole-4-carboxylic acid ethyl ester
(20.0 g, 80.2 mmol) and benzaldehyde (8.19 mL, 80.2 mmol) in ethanol (113 mL)} was added
sodium cthoxide (2.71 M, 32.5 mL, 88.3 mmel) and the reaction mixture was heated under
reflux for 1 h. Hydrochloric acid (1 N, 96.3 mL) was added and the resulting mixture was
extracted with toluene. The solvent was then distilled off to afford the title compound (19.1 g,

20 77%) as a light yellow solid. MS: m/e = 308.0 [M-H]".

b} [3-(4-Fluoro-phenyl)-5-((E)-styvryl-isoxazol-4-yl]-methanol

To a solution of 3-(4-fluoro-phenyl)-5-((E)-styryl)-isoxazole-4-carboxylic acid (19.0 g,
61.4 mmol) and triethylamine (8.6 mL, 61.4 mmol) in THF (475 mL) was added at room
25 temperature a solution of ethyl chloroformate (5.97 mL, 61.4 mmol) in THF (55 mL). After 1 h
the triethylamine hydrochloride salt was filtered off and washed with a small amount of THF.

The mixture was added to a solution of sodium borohydride (6.05 g, 154 mmol) and water (55



Exanmple 1

6- (5- 14ydr oxynet hyl- 3- phenyl -i soxazol - 4-yl met hoxy) - N-i sopr opyl - ni coti nam de
150 a) -

S5-(tert- Buoygbrdizes hyl - si | anyl oxynet hvl) - 3- phenyl - i soR@EBP10US¢BH boxyl i C
acid ethyl ester Prepar ed accor d| ng to Synthesis 1984, 868-870. To a
sol ution of 5-hydroxynethyl-3- phenyt33i soxazol e- 4- carboxylic acid et hyl
ester (10.0 g, 40 mmol) in DVF (100 nL) was added 20

tert - bunlyl diteestinyigohveongis i raom i¢Bpatguy, @B uanpliym Apdiokide sivtemd 1 (2136 g, 40
mol ) . e reaection n.xtur v h was
evapor AP R h B PR bR BT T RO I p R PRy

or gani Ghipheseraphs (ﬁmndidﬂiibmdledtaﬂdf msthdiidl | S8 kd @), affordet ereadleanthpo i@

2010/ 112475PCT/ EP 54141 co d. After chromatographic
purifi éi L 8n /ﬁalg%éé ﬁ%ﬁtg%lﬁie]\élﬁ% gr%g‘?é@tfﬁ 100:0 to 9:1) the title
compound was obtained as a colorless oil (12.2 g, 84%. M5 me = 362.3

[ MtHC. b [5(tert But | -di methyvl -silan_yl o

xymet hyl ) - 3£k bridr(A-Fluergspieny}-2-(¢ pgiazpl-4-vimethoxXy mcotm1c acid methyl

55- (terdnButyl -di net hyl - S|Ianyloxynethyl) 3- phenyl -i soxazol e- 4- car boxylic
aci d et y ester (12.2g9. 34 rnnol) was dissolved mTHE (200 tnL), lithium
bor ohydri deT@Em%egSIOIBGfSnﬁmn)hmaée @d&@@t:é&ﬂmm@ ok ShiFrivastadeed mas heat ed

soi gnerpuip TP e SugtaRihet g AL PRGILEL A £ BRAD 2, 07 =t 0

Af t b ExHF @atmmnmﬂm@ weetdntihuacet atet ﬂhoet ﬂambe’a!lme&r A soheiooofamibgl phase was

dried o r sodi um | f r 0 rat.ed. Chr ogr aphi c
ur 11 CHTTORERCEE 0 Enldsamed it hF Seufape’ SRESOs B e PRI A0, cod ¢ he
H\At+ :f qe@?ﬁwmraa&caoﬂa 9 Mthey RhleOWOhI) Wik add@l caddfsly AMBthoiseurated 320. 4

6- 15- ( t3EFpQmER 9#110@11%@@%5%1&#@ rahvang A t(HA LB BxHasronvadetg pectats pibt hoxy| -

i cotini A139b YU AoREd the titl d 388 ,

[ 5- (ter%%ﬁ‘i@'l%d?n@é%wgth FGneiiptane o 1) STotad the tile compoupd 38 &

met handi44. a@g\h@itf:&@ldBMﬁﬁﬂ/() Hal THE+H20 ml) was added dr opwi se to a
suspensi on of sodium hydride (0.73 g of a 55% di spersion in mneral oil,
16.7 mmol ). After stirring for 30 mn at roomtenperature, the m xture was
cool ed i n an)kge-(batbrapnal) §dbm\iiesmxeiol-r¢e¢limvﬂhoﬁv}em0®imrmmnﬁlgﬁ;ﬁo (2.20

, 12.8 | TH th d
Ind tho readt TUORS G C-RaodRrBts s SRR Faoh T R bre R e fas
stirredndtdy edteh(3 Afd eyomegmﬂﬁuwm) mﬁe(smge&tzs a:&ﬁdi)geommkup (et hyl

acetate/water) the organic phase was dried over sul fate l.tered
and eorm@merla@%(’f Z:lhze otfat B@Dé)pi?ﬁ”éyiﬁmﬂwl?%??%ﬁ chigpy FE@S éh@“l—?bﬁ&}l

?g et7 at ed10x4a%1§) @équgpan% vga)terﬂ‘ﬁ(; ﬁig@rgs ﬁél?ed}_fﬂbxt 1 ﬁnﬁpﬁﬁgﬂ}w@ n@&gm{‘kr&%\i@ IWegs wal |
gt’hcn added to the reactxon mlxture and the re%uitmg mixture extracted with cthyl acetate. The

organic extract was then evaporated and the residue purified by chromatography (siiica, ethyl
acetate:heptane = 1:4 to 2:3) to afford the title compound (2.51 g, 78%) as off white oil. MS: m/e
25 =357.2 [M+H]J".

&) 6-[3-(4-Fluoro-phenvD-5-hydroxymethyl-isoxazol-4-yimethoxvl-nicotinic acid methyl

ester
6-13-(4-Fluoro-phenyl)-3-formyl-isoxazol-4-ylmethoxy]-nicotinic acid methyl ester (2.50
30 g, 7.02 mmol) and sodium borohydride (553 mg, 14.0 mmol) in methanol (125 mL} were stirred
for 2 h at room temperature. Addition of 10% aqueous citric acid (200 mL} and extraction with
ethyl acetate yielded 6-[3-(4-fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-yimethoxy]-nicotinic
acid methyl ester {2.60 g, quant.) as white solid. MS: m/e = 359.2 IM+HT.



d .

6- (5- Hydr oxynet hy1- 3- nhenvl -i soxazol - 4- yl met hoxy) - N-i sopropyl - ni coti nam de
Trinmet hyl al umi num (4.4 nL of a 2M solution in hexane, 8.8 mmol) was slowy
added to woswhwutizon of isopropylanmine (0.76 nL, 8.9 mmdnemmodsaxane (7.5
m.) and stirred at room 30 tenperature for 1 h. Then a solution of

645- (tert-butyl-di met hyl -sil anyl oxynmeffryl ) - 3- phenyl i soxazol - 4- yl net hoxy] - ni
cotinic acid nmethyl ester (1.0 g, 2.2 nmmol) in dioxane (7.5 nL) was added
dropwi sc. The m xture was stirred at 90 C for 2 h. After cooling to room
tsgrgﬁ;? E gr .' BOT nyi)-5-Rydrgs yinethivi-1sq %ho%o “rsuc(s}%lg zra,aé ed

2010/ 112475%‘6&2@&@@@&&@@ s-BﬁhommiémM)yiﬁaﬁo cil]JnEc%&ﬁﬁ a@ﬁd%etﬁyls' lica
at e i ch was

d. Th tqQ f h t
S?SSOI v%acsr?L?‘@g»t?e ﬁvﬁﬁﬁ%&ggﬁﬂﬁ?ﬂiﬁéﬁﬁé@gﬁ%ﬂ g{ﬁin‘('eazefr{é 26l WAl i n THF) .
Aftes ladued n@uaneaydrbgme nnszs;ngrﬁsM@X’rﬁ@&aetml@ﬁxM%%ﬁgdé gm at

acet at e/ aqueous saturated citric acid The organi ¢ phase was dried over
sodi um WER¥gHReratpre Addgon abrernsdidroatieddeaseditiondh N5 | @ﬁhmu ralcexbyctigRl C
(Chi r al Rak AR, t tl d | orl ess
i 1 (0. Got ebtocBRR TIRAT R b RIS 1R 40 G BIRME RS 4558
N-(2- Hy@f{”bbﬂ/ et hyI) 6- (5- hydr oxynet hy1- 3- phenyl -i soxazol - 4-yl met hoxy) - ni cot
inamde 0 10 a) 3-Phenyl-5-((E)-styryl)-isoxazol e-4-carboxylic acid
To a solution of 5-nethyl-3-phenyl-isoxazol e-4-carboxylic acid ethyl ester
(2.28 g, 10 gniblDisxd], beﬂnz&bﬂﬁhbﬁd&-vﬁl{m (A fluodDpeAmls) hyidhxebBagpl (15 ni)
was add.ed sqd' th |de ( 11 mmol ) and the reaction m xture was
‘ : gefdBls 15 hydrochloric acid (1 M 12 nl)

was t hen addﬁﬂb@mﬂloﬁfoifs 3 ltJﬂtuﬁﬂ )5 k9B AndRR-RLGEIRLYIRLGYAs il tered
and dried to afford theqt‘lcétle gé}ﬂer}ﬁUnd gs aﬁn Hﬁl br own };soh 8%2 0 g, 719.
VS m eticotepecyd (269 ﬁrligﬁn@ ﬁ@ﬂ)leSa@;dﬁc‘ﬂ medmxyhmtdﬁam[c Bdie a
stlrre 139 t@@glmg{l Np Y carboxylic acid (2.0

6.9 d( H)g in TH é’)s Q@%‘Hﬁ“’@é@%(?%ﬁ? fmﬂé (é’ 95 i, 6.9 mmol).
Thed5atd1ﬁ©@maﬂ@mm}tﬁ3 eetbﬂwbmiﬂkmmwquh&irﬂe(m%ﬁg 10L73 lﬁm@i)mﬁ)l) was added

dr opwi Stﬁioni%fr};h%fmég 9, I IHI(B(ECEeh@SH rrx?g(,: lﬂpIIBt at c%j ﬁw réaction mixture was stirred overnight at

room temperature. Evaporation of the mixture followed by chromatography (silica,

dichloromethane:methanol = 1:0 to 9:1) afforded the title compound (0.27 g, 80%) as a white
solid. MS: m/e = 462.3 [M+H]"
20
Fxample 4
6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-yimethoxy|-N-isopropyl-nicotinamide

:
(>
i) O{\HN%
— O
O

A trimethylaluminium solution (2 M in toluene, 418 uL, 0.84 mmol) was added to a
25 solution of isopropylamine (49.6 mg, 0.84 mmol) in dioxane (3.75 mL). 6-[3-(4-Fluoro-phenyl)-
5-hydroxymethyl-isoxazol-4-ylmethoxy}-nicotinic acid methyl ester (75.0 mg, 0.21 mmol) in
dioxane (3.75 mL) was added afier 1 h at 50 °C. The reaction mixture was stirred at 85 °C



was filtered and washed with a snmall anount of THE. The filtrate was added
to a solution of sodium borohydride (0.65 g, 17.1 nmol) in water (20 nlL) at
5 C. After stirring for 1 h at 5C 25 aqueous sodi um hydroxide (2 M 40 nL)
was addedwoRetwaztson with ethyl acetate, drying over madirmnmssiiiat e,
filtering and concentration afforded the title conpound as a white solid
(1.89 g, 99%. Ms: mle = 278.1 [M}-H7- WD 2010/ 112475PCT/ EP2010/ 054141
-33- ¢) 6-13-Phenyl-5((E)-styryl)-isoxazol -4-yl net hoxyl-nicotinic acid

met hy| ®streght AAgtin trimethyddtmiciuomsafition in toluene (2 M, 418 pL, 0.84 mmol) and

(50" m) KB EH ) FOERE o P e o S sty " T

di sper sThenoiventviaecmabvedibly,disbilldiionThy revidse adoagdifan (ﬂayfchh@ﬁﬁwgfd}bhﬁ(%\i‘m stirred

for 30 whi | st al | owi ng room:t ature To the resultlng
suspens‘?r%a e gﬁﬁfgﬁ et F&thtoélt#’\g{ ’E)V??Eﬂni‘ﬂé’“gg VA whitpsadid. YS: 5 4
ol ¥. #fft-ergestim+ing for 2 h the reaction mxture Was quenched with
aqueous saturated sodi um bi carbonate solution (20 nL). Evaporation of the
organi ¢ solvent was followed by extraction with ethyl acetate. The organic
phase was dried over sodium sul fat EX &hie%er ed, concentrated and purified by
chromat ography (silica, heptanc: et y? cetate = 90:10 to 10 60:40) to

af f or d ¢-he(4-Fubeo-panybeibydroxametbf Fiswhizoled-sohdtbox()-NeGegah G edpyraba-viy | e =
413.5 [ MrHf . d) 6-(5-Fornyl-3- pherlll)(clo%hésl%x zol - 4-yl nmet hoxy) -nicotinic acid
met hyl ester A m xture of

6[ 3- phenyl-5((E)-styryl)-isox&zol - 4-yl nmet hoxykni cotinic acid nmethyl 15
ester (0.62 g, 1.5 nunol), osfmum VIIIl) oxide solution (0.38 n. of a 2.5%
solution in tertbutanol, 0f03%mmol), sodium netaperiodate (1.29 g, 6
mmol ), benzyltri et hyl ammon ¢hloride (0,14 g, 0.6 mmol ) in dioxane (13
m) and water (4.5 nlL) was Nrfadiated in the mcrowave for 10 mn at 120 C
Extractive workup (ethyl actate/vvater) was f ol d by drying of the

or gani ¢ phase over sodi urﬁl‘§ fl\l ere d c centrat ed. Purification
by 20 chromat ography (silgc#, ac t aye 100: 0 to 60:40)
afforded the title conpound\as eI ow solid (0 26 g, 51%9. MS. nie
= 339.3 [MtHr. e)
6- (99 Hydr oxynet hy1- 3- phenyDi soxazol 4-vyl rret hoxy) -ni cotinic acid methyl
ester A solution of 6- (5-f k/l -i soxazol - 4-yl net hoxy) - ni cotinic

aci d met hyl ‘edRsth Y%MP@“‘E‘S"‘&W@ éNl‘HﬁSu}m‘? AL EnSRDTMEDoV#127eHES 2t r eat ed at
room t %H@xbﬁbﬂ#—@mﬂo’%éﬂraﬁﬁﬂb%xb@ﬁ@hﬁ@ 10l sdEmO) G}Sdlgxang é:? 45@}) '@[3%@1&% rred

for 1 h. After quenching with aqueous citric acid 10% sol uti on)
and extmwn éﬁywomn%ibﬂ;ﬁw%@t‘ia:r cthaylotiepsimiccacishiasiayhasier ﬂ7r5r€b!dg (N2SOY)
filteredy r ti Yo CR, i

hept ane: e?ﬂquf&g%%? dEJ A%I O%Esgf g&hﬁggﬁg%éagoﬁ%%(ﬁaﬁgsas a
whi t& sl (ﬂdl‘lfl@l’f 2f2g3g,‘~ KBMyidmﬁmwim séletion ﬂﬂuénc[(%ﬂ-l}n tohié& 418 pL, 0.84 mmol)
2010/ 112é aIIDmCI-lr({teEtlz?e%?r r%%%ﬁ m%fl{} 84 mmol) were added and stn‘rmg was continued for 3

h at 85 °C. The solvent was removed by distillation. The residue was purified by
chromatography (Isolute® SPE flash NH; column, ethyl acetate:heptane = 1:1 to 9:1) to afford
the title compound (24 mg, 27%) as white solid. MS: m/e = 428.2 [M-+H]".

20



N 2-Hdrox -eth 1 -6- 5-hl-3- hen 1-isoxazol-4 linethox - nicotinam de

To a stirred solution of

6- (5- hydr oxynmet hy1- 3- phenyl -i soxazol - 4-yl met hoxy) - ni coti ni ¢ aci d net hyl
ester (0. ¥O16/0282 mmol ) in toluene (0.5 nil) was added/abtb@mneiiar ni ne
(0.03 g, 0.39 5 nmol) and 1,5, 7-triazabicycl o[ 4. 4. 0] dec-5-ene (0.03 g, 0.17
mmol ) The reaction mxture was stirred®for 68 h, adsorbed on silica gel and
purification by chronatography (silica, di chl or omet hane: met hanol = 100: 0 to
90: 10) afforded the title conpound Exsmgledhite solid (0.10 g, 85%. Ms: me
= 370. 1 [ MiRicloprajyimetinl-8-[3-(4-fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy}-

(1, 1- D oxo- 1, 6-t hi onor phol i n- 4- y1)niddk3mide- f | uor o- phenyl ) - 5- hydr oxynet hyl | s
oxazol -4- yl met hoxyl - pyri di n- 3+y1} - met hanone 0 a)

3- (4- Fl uoro-phenyl)-5((E)-styryl)-isoxazol e-4-carboxylic acid 15To a
solution of 3-(4-fluoro- phe 5- et hyl -i soxazol e-4-carboxylic acid ethyl
ester (20.0 g, 80.2 mmol) a« ¢nzal dehyde (8.19 nL, 80.2 mmol) in ethanol
(113 nth) was added sodi um etthoxide (2. 71 M 3 m., 88.3 nmol) and the
reaction m xture was heat ed _gnder refl ux for.mﬂﬂf>kydrochloric acid (1 N,
96.3 nlL) was added and théqre i ng paxt ur s extracted with tol uene.
The sol vent was then dlstub 0 o<5 t ak or the title conpound (19.1 g, 20
77% as a light yellow solid\ Ms:™m [MH. b)

(3-(4-Fl uoro-phenyl)-5((R)-s ryl)-lsoxazoltl yl | - met hanol To a

sol ution of 3-(4-fluoro-phefyl)-5((E)-styryl)-isoxazol e-4-carboxylic acid
(19.6 g, 61.4utmahylalamthiiniselidiol @Vinetdh&ng 4r]78tu,L 624 ﬁmmrpms dddedHdR (475 rrL)

was added at roon125 t etature soI |on hl orof ormate (5.9
T 61 SPHG of APARCPS B MO OPREEF 3 ot S amea| BB e Ty bRdaor de. cal't

was fi |F1ﬁ61@%h@ﬁ}fi) amgldl*a@ﬁh@ﬂyiwsdxhdz&-@ﬂﬁkiho &)tth:f acﬁiﬁcmm@:em(%ﬁ o

added to_a solution of sodi um borohydri de and maier (55

VO 2010921 surpdpetiommrg 3 GA sy rus addsl afien i} at f%rﬁ@ﬁ%c?@m@i%méms gfirtedat  r oom
t d.
enper a&%@c%%%@fy tHhe rﬁm ﬁ @%Mh&{a&ﬁ? P%Méﬁg%lpévr)gh%ﬁ#yf}%%ﬁ

Extraction with ter utyl me removal o
dlsﬂDII@ﬁm@nwaﬁd&dhnémmrmgMapnyﬁmsui%c&hadﬁﬁﬁfdﬂmm&hhﬂneﬁmumhadmpl = 1:0to

oo>L SALALAST Tt s SATRA ALy 80, 8l AR LW 50,1 O M

8:2) to yield the title compound (30 mg, 36%) as a light yellow sofid. MS: m/e = 398.2 [M-+HT".

Example 7
15 6-{3-(4-Fluero-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy}-N-(2,2,2-triflaoro-ethyl)-
nicotinamide

F

e O
A trimethylaluminium solution (2 M in toluene, 418 pL, 0.84 mmol) was added to a
solution of 2,2 2-trifluororcthylamine (84.3 mg, 0.84 mmol) in dioxane (3.75 mL). 6-[3-(4~
20 Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-nicotinic acid methyl ester (75 mg,
0.21 mmol) in dioxane (3.75 mL) was added after T h at 50 °C. The reaction mixture was stirred
at 85 °C overnmight. Again trimethylaluminium solution (2 M in toluene, 418 ul., 0.84 mmol) was

added and stirring was continued for 3 h at 85 °C. The solvent was removed by distillation. The

residue was purified by chromatography (silica, ethyl acetate:heptane = 4:6 to 6:4 and silica,



5 c) 3- 4-Fluoro- hen 1El nethox -nicotinic acid nethyl ester To
a suspension of sodium hydride (813 ng, 18.6 mmol ) in 28 raL THE was added
a solution of [344-fluoro-phenyl)-54(E)-styryl)-isoxazol -4-yl]-nmethanol
(5.00 g, s@9emmk® in 10 THF (52 nl) and stirring waspEomhimesisf or 1 h at
roomtenperature. A solution of nethyl 6- chloronicotinate (3.26 g, 18.6
mmol) in THE (52 md) was added. The #3Pxture was stirred at room
tenperature for 3 h. Then water (50 rrilL) was added cautiously and then

sat ur at éidhanmethanermethboil bEte ts 056} foaffo (dlthO titi yoraRdnivetoang, (7RO awhiExdigact i on
W th et%l chet gg? 12[51 chromat ography (silica, ethyl acetate: heptane = 1:4
to 1:1) |£, tle corrpound(3 88 g, 15 94% as a white solid. M5
me = 431.3 [ MtHc.

643- (4- Fl uoro phenvl ) - 5- for nyki soxazol - g/Erret hoxykni cotinic acid nethyl
ester A mxture of Example

643- 4-f 1 uo [ T | ic acid
methyl est eﬁﬂcg&lg@%b}r& i—?—ﬂé&r}i ﬁﬂa)xgl') %cﬁé? ;ﬁyﬁ}etl}/&iqﬁkgﬁ%@ﬂmﬁ%&& 23 ol ) |
sodi um 20 net aperi odate (7.71 g , @&thamidd ), benzyl tri et hyl ammoni um
chloride (838 ng, 3.61 nmml) incdioxane (60 nL) and water (20 nL) was
heated for 15 mn at 120 Cin & mcrowave Water was then added to the

reaction m xture and the resng m xture extracted with ethyl acetate.

The organic extract was the por at ed and the residue purified by
chromat ography (silica, ethy etate: heptane = 1:4 to 2:3) to afford the
title conpound (2.51 g, 78% jas off white oil. M5 me 25 357.2 [M+H] .
el 6213- 4-Fluoro- hen. 11 'c-' QOX - ni cotinic aci d hm ester

643- (4- Fl uor o- pheny1) - 5- f ofny AT Soxaz=4- vyl xykni cotinic acid ethyl _
ester (2.50 30 g, 7.02 rrrmp) Kum ydride(553 ng, 14.0 mmol) in
nmet hanol (125 nL) were stirreg for 2 rogmtenperature. Addition of 10%

aqueous citric acid (200 m.)pand extraction with ethyl acetate yiel ded

643- (4-f | uor o- phenyl ) - 5- hydr oxymnet hyl -i soxazol - 4-yl net hoxy] - ni cotinic acid
met hyl est erTritB@algmingurant ujiora@Mi th Beso Disd nﬂl\/ﬁ'()()ﬁ‘ﬁ@ol?@@dcﬁd kda1- 1] +. WO
2010/ 1124 75PCT/ FP2010/ 0541 6713- .-4L-Fl -h d

et hh. c azﬂ} % C}:F)rf%qqgwldnﬁp% Ignliﬁb’ \ ying- gl dloxane%&) 0 mL) Ager 45 min stu'r;nig%%(

643104- 50 Wox mmtmnyis){s@mdlrowﬂm ByHycios O ek Pilisdhayd ITEY IR P S8R ¢ acid
et hy! acid methyl ester (90 mg, 0.25 mmol) in dioxane (4.0 mL ) was added and stirring was continued
overnight at 85 °C. The dioxane was removed by distillation, The remaining material was
purified by chromatography (silica, ethyl acetate) to afford the title compound (40 mg, 42%) as
light brown solid. MS: m/e = 382.1 [M-HT.
15
Example 9
6-[3-(4-Fluoro-phenyl)-S-hydroxymethyl-isoxazol-4-yimethoxy]-N-(2-methoxy-ethyl)-

nicotinamide

=
iI\l// N N—\“
— O
O

20 Trimethylaluminium sofution (2 M in toluene, 0.51 mL, 1.00 mmol) was added to a

solution of 2-methoxyethylamine (88.0 uL, 1.00 mmol) in dioxane (4 mL). After stirrmng for 45



ester (1.00 g, 2.79 mol) in THF (6.25 nl), nethanol (1.75 nL) and water
(6.25 nmL) was 5 added |ithium hydroxide (136ng, 5.58 mml). Theé reaction
m xture was stirred overnight at roomtenperature. Addition of aqueous
hydr ochl oWiDdeisla?4isi on (1 N, 100 nlL) and extracti on WPCAEERH{PS4aElet at e
yielded the title conmpound (1.00 g, 100% as a white solid. Ms: rrile =
345.2 [MLEI]t. 10a) (1, 1-Di oxo-1, 6- rﬂ?onnrpho l'in-4-

vl)-16-1-3- §4 fl uoro-phenv |)-5-hydro xvinethyt- iso xazo
1- 4- y| renbRY FC pyelpdon of-3B3y(#flucrreplvanbrichydroxymethyl-goxap b v baetlyrxy -

0250 Rl RN Rz U, B0 Mo i QK RAE1 H (LRI il (il © act d
Rgd;atigﬁg?&émgﬁn@ﬁyﬁgﬁﬁﬁﬂfhe&i??h¥ﬁdrrﬁn©%g?¢bahnmﬁ’gfgfﬁwmmgrmﬁaﬁﬁnnl)
0. 5 Bty Dy A hOPRRER e LT R it g B KShaSRu R gl 165 MO

reaC§lQﬂaﬁﬂﬁ&ubﬁdWQSJﬁ%kﬂmeQ[Nﬂﬁﬂﬂight at room tenperature. Evaporatlon of
the m xture followed by chromatography (silica, dichloronethane: nethano

1:0to 9:1) afforded the title conpound (0.27 g, 80% as a white solid. Ms

me = 462.3 [MrH . 20 Exanple 4 6-f3mighefrhuo ro-p h enyl)- 5 hyd r oxy
met hyl - i soxazol - 4-yl met hoxy] -N-isopropyl-nicoti n am de

t ri met hy bdBddiFormphenyli- Mmfi(oziymethyiﬁwmré-yimmom]~Nﬂ(lé&12%|hydm added
to a 25 SO' p%ﬂtﬁf iﬁ ﬁﬁXg?E‘Jﬁ‘?dx me?ﬁ) Psﬁ%a%%?h)etqﬁ-ls% Qgae (3.75

m.). 643- ( uoro- Y50xaz0 oxyknlcotlnlc

aci donmet hyl ester ﬂnﬁ&h@xm (@S 28)- mhytiyomymydlopmm}-n@t&ﬁ@mm_e) was added after

1 hat 50 C The reaction mxtyre was stirred at 85 C WO

2010/ 112475PCT/ EP2010/ 054141 -/37- overnight. Again trimethylal um ni um
solution in toluene (2 M 4181% 0 84 mmol ) and isopropylam ne (49.6 ny,
0.84 mmol ) was added and st g was continued for 3 h at 85 C. The
tion. The residge was purified by

title conpound (32 ny, 39- ]S White SO|Id NB -nie = 386.2 [ W-Hr.

N-Ethyldiisopropylamine (177 uL, 1.02 mmol) was added to a solution of 6-[3-(4-
fiuoro-phenyl)-5-hydroxvmethyl-isoxazol-4-ylmethoxy]-nicotinic acid (100 mg, 0.29 mmol),
trans-2-amino cyclopentanol HCI (41.1 mg, 0.29 mmol), I-hydroxybenzotriazole hydrate (45.3

15 mg, 0.29 mmol) and N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (56.7 mg,
0.29 mmol) in THF (3 mL). The reaction mixture was stirred overnight at room temperature. The
solvent was removed by distillation. The remaining material was purified by chromatography
(silica, cthyl acctate:methanol = 100:0 to 95:5) to afford the title compound (74 mg, 60%) as a
white solid. MS: m/e = 426.1 [M-HT"

20



Example 5 6-(3-(4-Fluo ro-p henyl)-5-hyd roxy nethyl-isoxazol -4-yl met hoxy |
-N-(tetrahydro-pyran-4-yl)- nieotinamd e 100 A trinmethytal um ni um
solution (2 Min toluene, 418 uL, 0.84 rnnol) was added to a sol ution of

4- am not e aiydiapyran (87.2 ng, 0.84 mmol ) in di oxaneP13EPEbretup4141

643- (4- Fl uor o- phenyl)-5-hydroxynet hyl -i soxazol - 4-yl nmet hoxyl kni cotinic acid
methyl ester (75.0 ng, 0.21 mol) in dioxane (3.75m) was added after 1 h
at 50 C. The reaction m xture was stirred at 85 15 C overnight. Again
trinethylal um niumsolution in toI Emp(ezllM in toluene, 418 AL, 0 84 mvl)

d 4- 0 84 t
and 4 o oA AR oy QR TE R RS AR g e
resi due was purified by chronmbt(hgreqhw nidosialatifidd® SPE fl ash NH2 col um,

et hyl acetate:heptane = 1:1 toF9 1) to afford the title conpound (24 ng,
27% as white solid. Ms: ink =/428.2 [MtHt 20 WO

2010/ 112475PCT/ EP2010/ 05414 ’_ Exampl e 6
N- Cycl opr opyl net hyl- 6- 13-(4ro phenyl ) - 5- hydr oxymet hyl - i soxazol - 4-yl met
pet hyl al um nium soluytion (2 Min tol uene,

hoxyi - nicotinamde O 5At
4180. 84 mmol ) was added to a/sol ution of am néuaefhyl cycl opropane (61.3 ng,
084 mmol ) in dioxane (3. 75y 643- ( 4- E

Fl uor o- pheny0- 5- hydroxynethyb,' exazi=4- vyl oxy]-nicotinic acid nethyl
ester (75.0 ng, 0.21 mol)OrK di ozar€ ( nL) \as added after 1 h at 50C.
The reaction m xture was stiryed at ovexni ght. Again

trimethylal umniumsolution~n toluene (2 Min toluene, 418 AL, 0.84 10
mol ) was added and stirring was continued for 3 h at 85 C. The sol vent was

renoged by dirghéthylahib@ium EoRti6Ee! M%td‘b@eﬁe muse 1fnLefi @Wx@ﬁ%e&mahy
(silica, ethyl acetate: heptane = 4: ield the title conpound

2) toy
(30 my, SobBmy oA, 1e-friflypro- wr@m@r@m {1(39 %i Iﬁﬁﬂ@@&n@@@m@e [Avini).t After
stiaring for 1 h at 50 °C a solution of 6-[3-(4-fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-

ylmethoxy]-nicotinic acid methyl ester (100 mg, 0.28 mmol) in dioxane (5 mL) was added to the
reaction mixture and stirring was continued overnight at 85 °C. The dioxane was removed by

10 distillation. The remaining material was purified by chromatography (silica, ethyl
acetate:heptane = 2:3 fo 3:2) to afford the title compound (80 mg, 65%) as a white solid. MS:
m/e = 438.1 [M-HT

Example 12
I5 6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(2-hydroxy-1,1-
dimethyl-ethyl)-nicotinamide
F

To a solution of 6-[3-(4-fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-yImethoxyi-
nicotinic acid (200 mg, 0.58 mmol) in THF (6 mL) was added 1-hydroxybenzotriazole hydrate
20 (90.8 mg, 0.58 mmol), N-ethylditsopropylamine (254 plL., 1.45 mmol), N-(3-
dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (114 mg, 0.58 mmol) and 2-amino-



Exanple 7 _
156- [ 3- (4- Fl uor o- pheny1) - 5- hydr oxynet hyl -i soxazol - 4-yl met hoxyl -N- (2,2, 2-tri
fluoro-ethyl)- nieotinamde O A trimethylalumniumsolution (2 Min

t ol uene, WeR0H¥11249584 mmol ) was added to a sol uti on ofPCI/EP2010/054141
2,2,2-trifluororethylamne (84.5 ng, 0.84 nmol) in dioxane (3.75 ).

6-[ 3- (4- 20 Fl uoro-phenyl)-5-hydroxynethyl -i soxazol - 4- yl met hoxykni cot i ni ¢
acid nethyl ester (75 , 0.21 nrnol) in dioxane (3.75 nL) was added after
1 h at Sochy-TFreopeeedddd- dmend 28 omw wd be sedifonadixttre 88s Orgd ereringght at réwgai n
trinmet MRS, | A LN _uk. v I s added
and st |ht|¥r ' r{g{ﬁ} V\e/gs con?%#%ﬁgg??g%’ %Cwogk&g%%%&eﬁ%éés_o(m%on&% 9\%;%% ggcgrr{%(\i/ﬁ% by

di sti | |tatei compotitig 1 6@ sigdéres was: qolarlefsi cald M3y nobrdmatebf-aighy (silica, ethyl
acetate: heptane -= 4:6 to 6:4 and silica, WD 2010/112475PCT/ EP2010/054141
-39- dichoronet hane-nethanol 98:2 to 95:5) to afford the title conmpound (70
g, 8% as white solid. M5: nme =fddhpid 1§ MH . Exanple 8

S5N- Cycl opr.opyl- 6-[ 3- (4-11uor o- phenyl) - 5- hydr oxynet hyl - i soxazol - 4-yl met hoxy]
- ni col ihEntdduors-mhenyBrnbydippmsth s eareltd-shnethni-F-@hlidAwentaiigerg-nL, 1
00 nmml ) was added to a sol utigpopdn-aketiRRhRRY! am ne (71.9 M, 1.00 mmol)
in dioxane (4.0 nL). After 45 mmstirring at 10 50 C a sol ution of

643- (4-f | uor o- pheny1) - 5- hydr oxynet hyl - i soxazol - 4- yl net hoxyl - ni coti ni ¢ aci d
met hyl ester (90 ng, 0.25 pgnol) in dioxane (4FOpnl ) was added and
stirring was conti nued oV ght at 85 C. Th pxane was renoved by
distillation. The remai ni terial was purifi by chromat ogr aphy
(silica, ethyl acetate) togfford the titl&TTonpound (40 ny, 42% as Eight
brown solid. Ms: me = 382./ [MH . l;i N

G _

O

Trimethylaluminium solution (2 M in toluene, 0.84 mL., 1.67 mmol) was added to a
10 solution of 2,2,3,3,3-pentaflucropropylamine (121 pL, 1.12 mmol) in dioxane (4 mL). After
stirring for 45 min at 50 °C a solution of 6-[3-(4-fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-
ylmethoxy]-nicotinic acid methyl ester (106 mg, 0.28 mmol) in dioxane (4 mL ) was added and
stirring was continued overnight at 85 °C. The dioxane was removed by distillation. The
remaining material was purified by chromatography (silica, ethyl acetate:heptane 1:1) to yield
15 the title compound (103 mg, 77%} as a white solid. MS: m/e = 474.2 [M-HJ".

Exampie 14
6-{3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy|-N-((R)-1-kydroxymethyl-
propyl}-nicotinamide

F

20 O



15 Exanmple 9

6- [ 3- (4- Fl uor o- phenyl ) - 5- hydr oxynet hyl -i soxazol - 4-yl met hoxyl - N- ( 2- met hoxy-e
thyl)- nicotinam de 0 20Trinethylalum niurn solution (2 Min toluene, 0.51
m., 1.00 woubi/wess added to a sol ution of 2-nethoxyet rgitamenecisd8. 0 M,
1.00 nmol ) in dioxane (4 nL). After stirring for 45 WO

2010/ 112475PCT/ EP2010/ 054141 -40- mmr%&t 50 C a sol uti-on of

643- (4-f 1l uor o- phenyl) - 5- hydr oxynet hyl -i soxazol - 4-yl net hoxyk nicotinic acid
met hyl esteﬂ_ﬂﬁﬁagmagmﬁ@zﬂﬁhmmawx45hn@iGﬁ&n&mﬂn%hmﬁww&mpawdbdmaﬂQSStirring

RS o i A S e o B Sy TS e R RV S Sl ' O™

acet at €).24 Ml)@drede idied ki @ t@tcCOPOLA A §-16 (460 -phe¥)- S hadody e sol id. M
ink = 400.0 [M 1171, anple 10 :
543- ( 4-FRIGHE HREHGIH T, FOP YR O S RIS MR e HBRYTINPPL YR - 2- hy
droxy- ui, 0.35 mmol§ Mpﬂ@pg‘ﬁli)l‘h@ 'r&t@ﬁéﬂ"ﬁiﬁﬂtﬂ@ wa§ stirred at room temperature overnight,
643- (4- FIuoro pheS§, - hydr oxynet hyl -i soxazol - 4-

2BpeS

10y| metiHdsegtiong Wp@%vlw&/@b@ﬂ@@rﬁty@n@dﬁpmtﬁg@ehy (@ilica, ethyl
N- Et hyué%qa%g,g@%%l @%g@%d @ngr okdd; thém@@ﬁo%ehad quf’?mst %wfhtéss% QN of

643-(4 oxyt net hy -|soxa oxypni cotihnic acid
(100 r’rgp/eet@g&ﬁwbﬁ)], trans-2-ani no cycl opent anolHCI (41.1 ng, 0.29 mmol),

1- hydr oxybenzotri azol e hydrate (45.3 15 ng, 0.29 mmol) and

N- ( 3-di net hyl am nopropyl)-N -ethyl carbodi i m de hydrochl oride (56.7 ng, 0.29
mmollp) in THF (3 nL). The reaction FRaxiplé €& Was stirred overnight at room

t enper at he s s rempved by distillation he remai ni ng
mat ori al® {K'/a@'%ﬁ?mﬂ? aﬂg; ‘%M%‘gﬁdwﬂgmw&lw{ Hﬂér)é’cé-’t“gt"&’rﬁ%tﬁ‘ﬁlanol =
100:0 to 95 5) to afford the tl;{rbﬁylpﬁﬁpﬁhmﬂ]d@74 ng, 60% as a white solid.

MS: me = 426.1 [ M Hf.
O
N/
! N Nltn
2 gV UeE
| =/ 0
O

1-Hydroxybenzotriazole hydrate (45.3 mg, 0.29 mmo!), N-ethyldiisopropylamine (253
15 uL, 1.45 mmol) and N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (56.7 mg,
0.29 mmol} were added at 0 °C to a solution of 6-[3-(4-fluoro-phenyl)-5-hydroxymethyl-
isoxazol-4-ylmethoxy]-nicotinic acid (100 mg, 0.29 mmol) and (S)-(+)-2-amino-1-butanol (34.0
pL, 0.35 mmol) in THF (8 mL). The reaction mixture was stirred at room temperature overnight.
Extraction with 1 N aqueous hydrochloric acid/ethyl acetate and chromatography (silica, ethyl
20  acetate:heptane = 0:100 to 100:0) afforded the title compound (75 mg, 62%) as & white sohd.
MS: m/e = 414.2 [M-HJ.



20 WO 2010/ 112475PCT/ EP2010/ 054141 -41- Exanple 11 ,
6- [ 3- (4- Fl uor o- phenyl ) - 5- hydr oxynet hyl -i soxazol - 4-yl met hoxyl -N- (2,2, 2-trifl
uoro-1- methyl-ethyl)-nicotinamde O 5Trinethylalumniumsolution (2 Min
t ol uene, WOBBOHI75 1. 12 nmol ) was added to a sol uti onPEF/EP2010/054141
1,1,1-trifluoro-isopropylam ne (129 g?, 1.12 mmol ) in dioxane (5 nL). After
stirring for 1 h at 50 C a sol ution 4-
6- 13- (4-fl uor o- phenyl ) - 5- hydr oxynet hyl -i soxazol - 4- yl net hoxykni cotinic acid
met hyl ester (100 ng, 0.28 mvl) i¥xasipd&ihe (5 nml) was added to the
reactio } X td r 1 [ ' : I oxane
wms 1 erbUaH BoH ARy il PRy SO e AnBYRS) A0 AL PRt B e
chromat ography (silica, ethyl acefaiwithapidene = 2:3 to 3:2) to afford the
title conpound (80 ny, 65% as a white solid. M5 me = 438.1 [MH Exanple
12
156-[3-(4-FIuoro-phenyl)-ilasyroxynethyI-isoxazol-4-y|nethoxyFN—(Z-bydroxy-
VWD

1, 1- dinethyl-ethyl)-nicot de O To a solution of

6- 13- (4-fl uor o- phenyl) - 5- h¥ xymet hyl -i soxazol - 4-yl met hoxyl - nicotinic
acid (200 ng, 0.58 mml) in/ THF (6 trilL) was addeq,l-hydroxybenmﬁriazole
hydrate 20 (90.8 ng, 0.5§=m N- et hyl dfi so pyl am ne (254 p,L, 1.45
nol ), N-(3- dinethyl an hopy i- -e\hyl ar qdﬂjnide hydrochl ori de (114
ng, 0.58 mmol) and 2-am KO-
— O

5 To a solution of 6-[3-(4-fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-
nicotinic acid (100 mg, 0.29 mmol) in THF (3 mL) were added 1-hydroxybenzotriazole hydrate
(45.3 mg, 0.29 mmol), N-ethyldiisopropylamine (127 puL, 0.73 mmol), N-(3-
dimethylaminopropyl)-N’-¢thylcarbodiimide hydrochloride (56.7 mg, 0.29 mmol) and 1-methyi-
1H-pyrazol-4-ylamine (28.2 mg, 0.29 mmol). The reaction mixture was stirred overnight at room

10  temperature. Chromatography (silica, ethyl acetate:heptane = 2:1 to 9:1) afforded the title
compound (70 mg, 57%) as a white solid. MS: m/e = 424.2 [M+H]".

Example 17
6-[3-{(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazel-4-ylmethoxy}-N-(3-methyl-oxetan-3-yh-

15 nicotinamide

To a solution of 6-[3-(4-fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-
nicotinic acid (100 mg, 0.29 mmol) in DMF (3.3 mL) was added 1,1'-carbonyl-diimidazole (58.2
mg, 0.35 mmol). The reaction mixture was stirred for 1 h at 60 °C. 3-Methyl-3-oxetanamine

20 (27.8 mg, 0.32 mmol) was then added at room temperature and the mixture was stirred overnight.



WO 2010/ 1 12475PCT/ EP2010/ 054141 -42- 2-nethyl -1-propanot (53.4 ng, 0.58
nmoD The reaction m xture was stirred overnight at roomtenperature.

Chr omat ogr aphy (silica, dichloronmethane: nethanol = 0:100 to 95:5) afforded
the titl ewsowpBuad’s( 160 ny, 66% as a colorless oil. NET/EHE1085416. 2
[MLI-1]j. 5Exanple 13

643- (4- Fl uor o- pheny1) - 5- hydr oxynet hyl+#8oxazol - 4- yl met hoxyl - N- (2, 2, 3, 3, 3- pen
tafl uoro- propyl)-nicotinamde O Trinethylalumniumsolution (2 Min

t ol uenekxtoacgdn with whtcgZthpiaskiptosad chivdetbetapha(sii@asghyltacgnedeptane = 1:4 to 1:1)
2,2, 3, 3,3 . 1 N€. (121 nl ; mpl ) .0, ne (4 nm).

ater StirERObEHIPLaRRaR G RSk i i TR L AP |
643- (4-f | uoro- phenyl) - 5- hydr oxymet hyl -i soxazol - 4- yl met hoxykni cotinic acid
met hyl ester (100 ng, 0.28 nrnol) hn dioigne (4 nL ) was added and stirring
was continued overni ght at 85 C. TH&*BP¥X&ne was removed by distillation,
The Beng B8 ORére phahyIyVaSyaksdyhi etith 11830 - a0ae toa PPy ridh 3L QR (1, Rlakikb-
acetatgﬁhgh?ane 1:£§ t%ygﬁgﬁd_igefﬁ%.title g%npoun ?ﬁos ngﬁﬁéfwa as a
white solid. M. me = 474 bihinpppholin4ndrmethanone

613- (4- Fl uor o- phenyl ) - 5- hydr oxysget hyl -i soxazol - 4-yl met hoxyl - N- ((R) - 1- hydr ox
ymet hyl - propyl)-nicoti nam de 20 WO 2010/ 112475PCT/ EP2010/ 054141 - 43-

1- Hydr oxybenzotri azol e hydr

45.3 nmg, 0.29 mmol),
N- et hyl di i sopropyl ani ne (253 1.45 mol) an@
N ( 3-di net hyl am nopr opy1) - N1yl car bodi i m &w@rochloride (56.7 ng, 0.29

643- (4-fl uor o- phenyl) - 5- hydFo
(100 ng, 0.29 mmol) and (RY;

hyl j.soxazoy - 47yl met hoxykni cotinic acid
am - but®anol (34.0

A solution of {6-[3-(4-chloro-phenyl)-5-methyl-isoxazol-4-ylmethoxy]-pyridin-3-yi}-

(1,1-dioxo-1-thiomorpholin-4-yl)-methanone (44.5 mg, 0.096 mmol) in DMSO (2 mL) was

10 added to a suspension of CYP3A4 (800 nmol) } and NADP in a total volume of 1000 mL
reaction buffer (823 mL 0.1M K phosphate buffer pH 7.4, 50 mL 1 M trisodium citrate, 10 mL
1M magnesium chloride, 2.5 ml 20 mM NADP). The mixture was shaken in a 2 L baffled
Erlenmeyer flask at 220 rpm at 27 °C for 4 h, by which time the ratio of substrate:product (12:8
at 3 h, and 11:9 at 4 h) remained almost constant (reaction monitoring: 0.2 mL suspension was

15 treated with 0.2 ml acetonitrile, centrifuged at 13,200 rpm for 2 min, and supernatant was
analyzed by HPLC). The suspension (1000 mL) was extracted with 2 L. ethyl acetate. The
solvent was distilled off and the residue was dissolved in 100 mL water. This was applied to a 10
g reverse phase C18 cartridge which was eluted with a step gradient of acetonitrile in water (15
mL aliquots). Metabolite containing fractions eluting at 35% MeCN were pooled as appropriate

20  and after removal of organic solvent by rotary evaporation were freeze dried to afford the title

compound (8.4 mg, 18%) as a white solid. MS: nv/e = 536.1 [M+CH;COOT.



51IL 0.35 mol) in THF (8 nth). The reaction m xture was stirred at room
tenperature overnight. Extraction with | N agueous hydrochl oric acid/ et hyl
acetate and chronmat ography (silica, ethyl acetate:heptane = 1:1 to 100:0)
af f or ded wiseotwitias conpound (60 ny, 50% as a white sHOEP2NBAOS4ne = 414, 2
[ MEf. 10Exanple 15

6- 13- (4- Fl uor o- pheny1) - 5- bydr oxymet hy46+ soxazol - 4- ylmet hoxyl - N-((S) - 1- hydro
xymet hyl - propyl)-nicotinam de 0 1-Hydroxybenzotriazole hydrate (45.3 ng,
0.29 mol ), N-ethyl diisopropyl am nBxm@p8195 |.LL, 1.45 nmol) and

3 O BT OGS Ao S AR RN RGDY R0 Sl TP ©- 20
6- 13- (4-fl uor o- phenyl) - 5- hydr oxgiret hyl i soxazol - 4-yl net hoxykni coti ni e acid
(100 ng, 0.29 mmol) and (S)-(+)f2-am no-1-butanol (34.0 tit, 0.35 nrnol) in
THF (8 nL). The reaction m xfjureywas stirred at roomtenperature overnight.
Extraction with 1 N aqueous { pchl oric acid/ethyl acetate and

chromat ography (silica, ethyl Y20 acetate: heptane = 0: 100 to 100:0) afforded

the title conmpound (75 ng, 6209 as a white solid, M5 me = 414.2 [MHr.
WD 2010/ 112475PCT/ EP20 0/ 0%¥T2Y - 44- Rxanpl e 643- (4-F1 |
or o- pheny1l) - 5- hydr oxymnet hyla.i &oxarql -4 et hoxy\ - N- (1- net hyl - 1H pyrazol 4-

yl)-nicotinam de O 5To a sol uti on” of

643- (4-f 1 uor o- pheny1l) - 5- hydr oy net hyl -T50xazd? - 4- yl net hoxyk ni cotinic acid
(100 ng, 0.29 mmol) in THE (® nL) were added 1-hydroxybenzotriazol e hydrate
(45.3 nmg, 0.29.nrnol), N-ethyldiisopropylamne (127 p.L, 0,73 mml), N (3-
di met hyl ani fopteapPes i eﬁ@mﬁﬁég?lmﬁifoe%@nrﬁfér[ét(%wgkor%hee%%ﬁmﬁskfl“ 0.29
ol a8ckads IR I HbRS PXL &R sy inikb BN & &ga%g% 0M8.mio 128y 0Pl Jas Fhe reaction

m xture was stirred overnight at room 10 tenperature.” Chromato rgghy

(si | i caperiormsd- The easiliue Waeptriicd by chromagegraphy (sibge dichlerpridiieang] tlaglotwidhpound

(E)7( gnp”}il ’etit%;c"é%p@ﬁmﬁ(s%é,%%'ak G wh¥Bsot dIMR: Tvé 2402 2 [[MAHT

6- [ 3- (4- Fl uor o- phenyl) - 5- hydr oxynet hyl -i soxazol - 4-yl met hoxyj - N- ( 3- net hyl - ox
etan-3-yl)- 15ni coti nam de

Example 20

10 6-{3-(4-Chloro-phenyi}-5-hydroxymethyl-isoxazei-4-yimethoxy]-N-cvclepropyl-
nicotinamide

Cl

2} 3-(4-Chloro-phenyD-3-(1El-stvrvh-isoxazole-4-carboxvlic acid

To a stirred solution of 3-(4-chloro-phenyl)-5-methyl-1soxazole-4-carboxylic acid ethyl
15  ester (9.6 g, 36.1 mmmol) and benzaldchyde (3.69 mL, 36.1 mmol) in ethanol (54 mL) was added
sodium ethoxide (2.71 M, 14.6 mL, 39.7 mmol) and the reaction was heated unded reflux for 10
min. Hydrochloric acid (1 N, 43.4 mL) was added and the resulting mixture was then triturated
with dichloromethane and filtered to afford the title compound (6.21 g, 53%) as a light yellow
solid. MS: mv/e = 324.1[M-HT".
20



O To a solution of

6-[ 3- (4-fl uoro-phenyl)-5-hydroxynet hyl -i soxazol - 4-yl net hoxy] - nicotinic
acid (100 ng, 0.29 mml) in DV (3.3 nL) was added

1, 1' - car beoybodinisnt dazol e (58.2 ng, 0.35 Mo 0. The r @GTEPINI/PI4X4IUr e was
stirred for 1 h at 60C. 3-Methyl-3-oxetanam ne 20 (27.8 ng, 0.32 mml) was
then added at roomtenperature and th&-m xture was stirred overnight. WO
2010/112475PCT/EP2010/054141 - 45- Extractlon with water/ethyl acetate and -
chr omat ogr aphi3-(4<Chibrwaphenylivi ([ esbir pli-esohang dl-methamplt 0 1: 1) afforded t he
Examay o780 8% ool Br %&hi@% el B‘?{Eﬁ L Bzl Lot 2ok VED

5t 6-[ 3- 1(844 Bhiobraad plegnydmnind ¢ 3R0mnb X Ve tmpll - in TOFAZ 50 1l ywasreddedxyloopyri di n- 3-y1
)-(1, 1-dioxo- |-thionor lip-4-y1)- han c .. | ut.i _o

{663, { A7ERT G THOROTp Boskstipt ot DAL AT ot BT it Ry | b

(1,15 dltgest@ylhmtﬂal ERCRBAld Bitdra lﬂrefmtoﬁamdqﬁé&wﬁh aﬁmd@ala&@n oRDEF, The DVSO (2
m.) was 10 added to a suspension of (800 n NADP in a total

n
vol une $6futiopees Hen pddsdde 6ﬁolﬁfeﬁrlr0é‘r80<@8@éwrﬁ?ym&q\ﬂll8é gpﬁ%éaﬁ%ﬁ Leingyatsrdd® pH 7. 4,
S0 L 1M Sﬁ&fﬂe§Qﬁihh'é’@)&%ﬁl@iﬁta?rooﬁpce%eé%%gﬁ%h}}ﬁ%)ﬁcﬁ' QiHE (1 gl? ¥affhdded0 MM
NADP). The m xture was sShaken in a 2 L baffled Erlenneyer ask at 220 rpm
at 27C Exgractipniyyitibiertdividmethylether snd puaificgionoyshissrtaraphpioidiact (12:8 at 3 h,
gﬂgpéﬁsc? %h%r(}me&)ane) %ﬁgfd&? Hle%@%&]p&%?& %th &d/eja%t Ivﬂﬁteq&nd WX 'rr[;'/g 3%9% m
10 [M+OAcT.

¢) 6-[3-(4-Chloro-phenyD)-5-([E]-styryD)-1soxazol-4-ylmethoxy]-nicotinic acid methyl

ester
To a suspension of sodium hydride (2.64 g, 60.5 mmol) in THF (100 mL) was added a
15  solution of [3-(4-chloro-phenyD-3-(JE]-styryl)-isoxazol-4-yl]-methanol (17.2 g, 55.0 mmol} i
THF (185 mL) at 0 °C. The reaction mixture was stirred for 60 min at room temperature, A
solution of methy! 6-chloronicotinate (10.6 g, 60.5 mmol) in THF (185 mL) was added at 0 °C.
The mixture was stirred at room temperature for 2 b and the product was extracted with ethy!
acetate/aqueous ammonium chloride and ethyl acetate/brine. Chromatography (silica, ethyl
20  acetate:heptane 2:8 to 7:3) afforded the title compound (15.6 g, 64%) as a white solid. MS: m/e
(%) = 446 (0.7, M"), 309 (47), 294 (28), 240 (26), 131 (100), 103 (51).

d} 6-[3-(4-Chioro-phenvli-5-formyl-isoxazol-4-vimethoxvl-nicotinic acid methvl ester

6-[3-(4-Chloro-phenyl)-5-([ E]-styryh)-isoxazol-4-ylmethoxy]-nicotinic acid methyl ester
25 (6.35 g, 14.2 mmol) was treated with osmium({VIII) oxide (90.3 mg, 355 umol), sodium
metaperiodate (12.2 g, 56.8 mmol) and benzyltriethylammonium chloride (1.32 mg, 5.68 mmol}
in dioxane (140 mL) and water (47 mL). The mixture was heated for 35 min at 120°Cina
microwave. Extraction with ethyl acetate/water and chromatogaphy (silica, ethyl acetate:heptane
1:9 to 1:1) afforded the title compound (3.43 g, 65%) as a white solid. MS: m/e = 373.1 [M+H]".
30



15 treated with 0.2 nL acetonitrile, centrifuged at 13,200 rpmfor 2 mn,
and supernatant was anal yzed by HPLC). The suspension (1000 nL) was
extracted with 2 L ethyl acetate. The solvent was distilled off and the
resi due weg:dpgsetsved in 100 nL water. This was appl | BAI/EROHAEGL4Y rever se
phase C18 cartridge which was eluted with a step gradient of acetonitrile
in water (15 mL aliquots). MetaboliteScontaining fractions eluting at 35%
MeCN wer e pool ed as approprlate 20 and after reanaI of organlc sol vent by
rotary evaper@ti-GhChere 2 drydiokprethpl-isd fanelef-ylims scatmigasidhacthg

18% as_a white SO|Id VB: nie 536. 1 [N%CHSCOOT mo
2010/ 18%75PCT/ EP2010/ 054141 - 46- Exanpl e 19 6-

[ 3- (4- Chl or GepiieryyighyBride(di Dmg, 18.2 mmol) was added in portions to 6-[3-(4-chloro-

net hyl -i so ol -4-vyl h N-j sopr opyl.- ni na e 0 As, descri bed
PRI b 2 Vet e Bl e R R B R R L R R R B R Kix el
| sox@z %eﬂﬂm}él (e H@j yAﬁé}Jsiu&@g QYA atr}b@@ttéﬂi;@aat@k@ a(bél?tﬁ@@efdi’tm&. Zciodoy by CYP
esi

3A4 was perforned ue was purified by chronatog hy (silica,

di chl orveven) Waneied Fxasuondyithrany peatae anhehermuorarhy (vica 2998 as a white

sol i d. = ; te solid. MS: m/e

106- 13 m&ﬁh%%? pﬁg%§¥f Mﬁkde geﬁéﬁ%yl}?ggié%%fnéﬂﬁfﬁg?hggiﬂ'hﬁ%yelopropy
| - nlcotyﬁdMEﬁéﬂKJ 032: (311 -5- E -stlacid To a stirred solution of

3- (4-chl or o- phenyl ) -5-net hyl -i soxazol e-4-carboxylic acid ethyl 15 ester
(9.6 g, 36.1 mol ) and benzal dehyde (3.69 nL, 36.1 mmol) in ethanol (54 nl)
was i@dded s@ﬂiUhﬁ@@h@xiﬂmaﬂ?5%&&mkWﬁahﬂimbmmﬂghﬂnwﬂnkﬂ4andkmh@mieaction was

heat ed und f drochl ' 1.N,_43.4 dded
hnd the-r es AT ig MRS b R B R ke SO Bise SR et s e
filter Qidte% 0.0 for ghrohan Tl (20 6N RGho( 6. PAHLYandS350r @S nd) Wag btaty@vitow

solid. me 324. 1 M HI WO 2010/ 112475PCUEP2010/ 054141
hthmm hydromdc monohydrate (678 mg, 16.0 mmol) for § h at room temperature.

Hydrochloride acid (1 N, 25 mL) and water (200 ml) were added to the reaction mixture. The

15 precipitate was filtered off and washed with water and ethyl acetate to afford the title compound

(2.67 g, 93%) as a white solid. MS: m/e = 359.0 [M-H]".

g) 6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxv]-N-cyclopropyl-

nicotinamide

20 To a solution of 6-{3-(4-chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ytmethoxy]-
nicotinic acid (100 mg, (.28 mmof) and cyclopropylamine (16.1 mg, 0.28 mmol) in THF (10
mL) were added at 0 °C, 1-hydroxybenzotriazole hydrate ( 43.3 mg, 0.28 mmol), N-
cthyldiisopropylamine (121 uL, 0.69 mmol) and N-(3-dimethylaminopropyl)-N’-
ethylcarbodiimide hydrochloride (54.2 mg, 0.28 mmol). The mixture was stired at room

25 temperature overnight. The solvent was removed by distillation. The remaining material was
purified by chromatography (silica, dichloromethane:ethyl acstate = 4:6 o 1:0) to afford the title
compound (95.2 mg, 86%) as a white solid. MS: m/e = 398.0 [M-HJ.



-47- b) [3-(4-Chloro-phenyl)-54[E]-styryl)-isoxazo 1-4-yli-nmethano
To a solution of 3-(4-chloro-phenyl)-5-(1El-styryl)-isoxazole-4-carboxylic
acid (6.0 g, 18.4 mmol) and triethylamne (2.58 nL, 18.4 rnnol) in THF (150
rnL) was wédwth/Ee4’foom tenperature a sol ution of ethylpcatirasobsdiinate (1.8
inL, 184 mmol) in THF (17.4 nL). After 1 h 5 triethylam ne hydrochl oride
sah was filtered off, and washed with4& small amount of THF. The sol ution
was then added to a sol ution of sodium borohydride (1.82 g, 46.1 mmol) in
wat er (18 nL) After stirring overﬁkghpkaﬂ roon1tenperature sodi um

hydr oxi Extractjo =but.yl met hyl et her
and pur?@ gtl 039%9‘6 m‘gﬁa ér&?{%'aﬁt S%P}faizglt J"nge\gh %‘ﬁ@%g‘ﬁ'&?‘“%f%ﬁ Ed t he
title conpound (4 52 g, 79% as a piMvitinemsdd id. M5: me = 369.9 10 [ MrOAcT.
C) 643-(4-Chl oro-phenyl)-5-([El;styryl)-isoxazol-4-yl met hoxyknicotinic acid
nmet hyl _ ester To a suspension ¢f sodium hydride (2.64 g, 60.5 rnnol) in THF
(100 m.) was added a 15 sol Qn of
[ 3- (4-chl oro-phenyl )-5-([E] § 1)-i soxazol - 4-yl kmet hanol (17.2 g, 55.0
mml) in THF (185 nL) at 0 G _*Fhe reaction mxture was stirred for 60 mn
at room tenperature. A solutifon of methyl 6-cklLofonicotinate (10.6 g, 60.5
nmml) in THF (185 nlL) was ed at 0 C The mx was stirred at room

' ed with ethyl
acet at e/ agueous ammoni um Qr i deDa Ryl acet at e/ brine. Chromat ogr aphy
(silica, ethyl 20 acetate: he ane 2: 8 .3 afforded the title conpound
(15.6 g, 64% as a white solfd. Ms: nme (%9 = 446 (0.7, M), 309 (47), 294
(28), 240 (26), 131 (100), I03 (51). d)
6- 1344- Chl orgs pHRAGh)oT 8- {ﬁ-QJE—@Hibf&%éﬁﬁ?@lhyﬂm)é%ﬂ%pp%&az&' LL O o%y ]aC' d methyl

ester 643-(4-Chloro-p hené -i soxazol - 4-yl met hox -nicotinic
aci d netipsiniceasidil 00 iz @28 mmepl) 4@41222 %ﬁﬁwrmlm@at(éﬁﬁ wigt h%mqj}n@\ﬁﬂﬂ)

R e A B T

and wat @hvmm@pmpylamﬂtte{lm LUk &9 was!) kedNe@- d:methSEmmomr@yl) NO CcCin a

m cr onay, tr.ac ethyl ac te/ d chr omat oga (silica,
oty sSSP S B A 3 g 659
as aomobm teapdratureMSermighe. Fhe 3dSert waMiddhdved WOdRAM1oh 1 Pk RERERZEOIH5414 1

-48- e ) . ‘ )
643- ( 4?\@1“1 RFifehRerYF e eryhy GliserEh gretite B = 4290 bt Reord the 86t i ni ¢ aci d
et hyl @$tpRtind (81 mg, 66%) as a white solid. MS: m/e = 440.1 [M-HJ".

CEN

Example 22
15 6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N,N-dimethyl-

nicotinamide

cl
= N \
o oot N_¢
O
o

To a solution of 6-[3-(4-chloro-phenyl)-5-hydroxymethyl-isoxazol-4-yImethoxyl-
nicotinic acid (100 mg, 0.28 mmol) and dimethylamine hydrochloride (23.1 mg, 0.28 mmol) in
20 THF (10 mL) were added at 0 °C, ]-hydroxybenzotriazole hydrate (43.3 mg, 0.28 mmol), N-
ethyldiisopropylamine (170 pL, 0.97 mmol) and N-(3-dimethylaminopropyl)-N’-



Sodi um bor ohydride (719 ng, 18.2 mmol) was added in portions to

643- (4-chl orophenyl) - 5-foi nyl -i soxazol - 4-yl met hoxykni cotinic acid nethyl
ester (3.4 g, 9.12 nmol) in 5 nethanol (170 nL). After stirring for I h at
room t enp@oa1#i@2445 sol ution of citric acid (10% i n watP€mErwasosdded.
Extraction with ethyl acetate and chromatography (silica, ethyl

acetate: heptane = 1:9 to 1:1) afforde®-the title conpound (3.11 g, 91% as
a white solid. Ms: me = 375.1 [ M1-114. 106- 3 4-Chloro- hen 1 -5-h d ox e
h 1-i sothdotrbulimidgedtdmchloridot il we,dcifdnmol). The reaction mixture was stirred at

643- (4- - pheny0- 5- h xyet hyl - i soxazol - 4yl hoxyl--ni cotinic acid
me hyi 000 TSGR Regil N IR, W R st p TR B G Vet e
(19 mL)wugsrifie@by eldomitobrabh filism cotydl s @xatdieeprapn oty 6l tat @) 1o afBrdle titld. 0 mMol )
for 8 h at ro te ture, . rochl orid i N, 25 nL) and water (200
m.) wercé’nﬁ’aﬂr&ﬁ@??&nﬁg%?%%\%\fv%{%ﬂ?ﬁ}dgr@e ﬁﬁwﬁééﬁi'pi tate was filtered off
and washed with water and ethyl acetate to afford the title conpound (2.67
g, 93% as a white solid. Ms: me = 359.0 [ MHr. g)

6- 13- (4- Chl or 0- phenv1) - 5- hydr oxvrrekxyaRle 3pxazol - 4- yl net hoxyl - N-cycl onr onvl n

i coti nam dgez_20 . |9 K 4. N 11

543- (4 chi ST phdefe PRGHIL Sl BormetiyLispuzol Eylmetbpa N Gdron Ll i ¢ acid

(100 ng, 0.28 mmol) and cycl dpredpHethypdeqtiindideg, 0.28 mmol ) in THF (10

m.) were added at 0 C, 1-hydroxybenzotriazole hydrate ( 43.3 ng, 0 28

mol ), Nethyl diisopropylam ne (121 p,L, 0.69 mml) and

N- ( 3- di met hyl am nopropyl ) -N hyl car bodi i m de hydrochl ori de (54.2 ny,

0.28 mmol ) The m xture was ¢ ed at room 25 tenperature overnight. The

sol vent was renoved by distiNe=#ion. The renaini n? material was purified by
a

chromat ography (silica, dichlforonethane: ethyl ate = 4:6 to 1:0) to
afford the title conmpound (95,2 ng, 86% as a ite solid. M52 me = 398.0

[MH"'. WD 2010/ 112475PCTLEPZ20I0 05/ - 4N nple 21
613- (4- Chl or o- pheny1) - 5- hydirgdxyme®nyt - i s ol -'4-yl met hoxyl -N-(2,2,2-triflu
D 5To a uti op of

oro-ethyl)- nicotinamde C
6- 13- (4-chl or o- pheny1l) - 5- hyd§'oxynet hyl -i soxazol- 4-yl met hoxyk nicotinic acid
(100 ng, 028 mmol ) and 2,2,2-trifluoroethylamne (38.3 ng, 0.28 nmml) in
THF1010 nl) Twerseleddedo-ad-(©clidprolphaydy-Hhydhergodthylazodaes Bydmathexy]- 43. 3 nyg,

N (3- o TR YA 1 P 25 e B et el GRORYH ch? B 62° P,
0. 28 moiy (10HHE) waaalddant 0FPR] UhRirvaHeShbotriaz6d hadrate ( 43.3 mg, 0.28 mmol), N-
ethyldiisopropylamine (121 pL, 0.69 mmot) and N-(3-dimethylaminopropy!)}-N’-
ethylcarbodiimide hydrochloride (54.2 mg, 0.28 mmol). The reaction mixture was stirred at
15  room temperature overnight. The soivent was removed by distillation. The remaining material
was purified by chromatography (silica, dichloromethane:methanot = 99:1 10 935:5) to afford the
title compound (91 mg, 76 %) as a white solid. MS: m/e = 430.1 [M-H].



10 room tenperature overnight. The solvent was renoved by distillation. The
remai ni ng material was purified by chromatography (silica, ethyl

acetatc: heptane = 1:9 to 1:1) to afford the title conpound (81 ng, 66% as

a white s@bizdie/ivB7stnie = 440.1 [MEf. Exanple 22 PCT/EP2010/054141

156- 13- (4- Chl or o- phenyl ) - 5- hydr oxynet hyl | soxazol - 4-yl net hoxyj - N, N- di net hyl -
nicotinamide CI 0 To a solution of -31-

6- 13- (4- chl or o- phenyl) - 5- hydr oxymnet hyl - i soxazol - 4- yl met hoxyl - nicotinic
acid (100 ng, 0.28 mmol) and di netkxduepie ¢ hydrochl oride (23.1 ngy, 0.28

mol ) i 1 added, at 0 - [ nzat ri.azol drate
(43 5 151 0-oblorRothre MR ASs Bhuto QN PE G P Ry AR ol

N- ( 3-di net hyl am nopropyl)-N -  W)26d@inhbdde/ S5SPCT/ EP2010/ 054141 - 50-

et hyl car bodi i m de hydrochlorieg (54.2 ng, 0 28 mmol ). The reaction m xture
was stirred at room tenperature overni ght. The sol vent was renoved by
distillation. The renmaining terial was purified by chromatography
(silica, ethyl acetate: hept 3)--- 4:6 to 1:0) to afford the title conpound
(66 ng, 61% as a white soN-g~ M5 me = 446.3 [ MtOAcr. 5 Exanple 23

6-13-(4-Ch|oro-phenyl)-5-hyoroxynethy|-isoxazol-4:ylnetboxyI-N-(Z-hydroxy-l
4- di net hyl -ethyl)-ni cot \rewi de Cl /N
E/ N N~
= 0O

O

5 To a solution of 6-[3-(4-chloro-phenyi)-3-hydroxymethyl-isoxazol-4-ylmethoxy]-

nicotinic acid (100 mg, .28 mmol) and 1-methyl-1H-pyrazol-4-ylamine (26.9 mg, 0.28 mmol)
in THF (10 mL) were added at 0 °C, 1-hydroxybenzotriazole hydrate (43.3 mg, 0.28 mmol), N-
ethylditsopropylamine (121 pL, 0.69 mmol) and N-(3-dimethylaminopropyl)-N’-
ethylcarbodiimide hydrochloride (54.2 mg, 0.28 mmol). The reaction mixture was stirred at

10 room temperature overnight. The solvent was removed by distillation. The remaining material
was purified by chromatography (silica, dichloromethane:methanol = 99:1 to 95:5) to afford the
title compound (101 mg, 83%) as a white solid. MS: m/e = 440.2 [M+H]".

Example 25
15 6-|3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-({$]-2,2,2-trifluoro-1-
methyl-ethyl)-nicotinamide
Cl

O
To a solution of 6-[3-(4-chloro-pheny-5-hydroxymethyl-isoxazol-4-ylmethoxy}-
nicotinic acid (100 mg, 0.28 mmol) and L-2,2,2-trifluoro-1-{methyl)ethylamine (32 mg, 0.28
20 mmol) in THF (10 mL) were added at 0 °C, 1-hydroxybenzotriazole hydrate ( 43.3 mg, 0.28
mmol), N-ethyldiisopropylamine (121 gL, 0.69 mmol) and N-(3-dimethylaminopropyi)-N’-



0 10To a solution of

643- (4-chl or o- phenyl) - 5- hydr oxynet hyl ri soxazol- 4-yl met hoxyk nicotinic acid
(100 ng, 0.28 nmol) and 2-am no-2-net hyl -1-propanol (25.5 ng, 0 28 mol) in
THFE (10 n¥p 2krE2€8ded at 0 C,  1-hydroxybenzotri azol e BI#FRI08/0§4148. 3 ny,
0.28 mml ), Nethyldiisopropylamne (121 )IL, 0.69 mp) and

N- ( 3- di net hyl am nopropyl)-N - ethyl cafbodi i ni de hydr ochl ori de (54.2 ng,

0.28 mmol ). The reaction mixture was stirred at 15 room tenperature

over ni wihyicﬂwlﬁéﬁmmomldr erfoded, bys dimed)i Fhatckdion ﬂﬂh@f&‘@mtimeﬁgt mat eri al

b o b bR G IR TR R 4 lno ll SUUBLRNERD AR RN S D 1

430. 1 [WesHfurific§\By 2&&%@@@95}‘5@@5&@&3@3@&@54@@6—%18 tcEi(an‘qhbm%BGh 6- [3- (4 C

hl or o- p h th met hox 1-

. pyr 2o tohistiaf i Bad 21T L 35157 BB e e B 75 e 50T W e

643- §4- @it ovg- phenyOr bpydr oxymet hyl - i soxazol - 4-yl met hoxyl - nicotinic acid
(100 ng, 0.28 mol) and 1-nethyl-1H pyrazol -4-ylam ne (26.9 ny, 0.28 nmol)

in THF (10 nL.) were added at 0 C, 1-hydroxybenzotriazole hydrate (43.3 ny,

0.28 mml ), Nethyldiisopropylam neEg,;lg%e% 0.69 mml) and

N- ( 3- di net hyl am nopropyl)-N - ethyl carbodii m de hydrochl oride (54.2 ng,

0. 28 nol )6- fﬁh@r@'éamrpltﬁﬂyhr&hmfeXmsthusm@F“hyinmhm@bm-((é&ﬁ&Mﬂhw@xv—

over ni ght . v i mat eri al

was purifi e'dﬁﬁ} I)r g@%?%ﬁ‘?ggﬁmﬁgﬁf ?%:ﬁggjoi’th Higﬁohqrr@ g%getﬁ t gﬁ%'ﬁ_ 99:1 to
95:8) to afford t bndthexyg- MR ER)E-kd-dxyreycl@itdyhasicatingmitie solid. M5 me
= 440.2 [M+H t. Example 25 |

156- 13- (4- Chl or o- pheny1l) - 5- hydf'oxymnet hyl | soxazol - 4-yl met hoxyl -N- ([ §] - 2, 2, 2-
trilluoro-t-

9
N N
~J

a) 6-[3-(4-Chloro-phenvh-5-hvdroxymethvl-isoxazol-4-vimethoxv]-N~(118.251]-2-

hydroxy-cyclopentyl)-nicotinamide and 6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-

yimethoxyl-N-({ 1R 2R]-2-hvdroxyv-cyveclonentyli-nicotinamide

15 To a solution of 6-[3-(4-chloto-pheny!)-5-hydroxymethyl-isoxazol-4-yimethoxy]-
nicotinic acid (300 mg, 0.83 mmol) and trans-2-amino cyclopentanol hydrochloride (118 mg,
0.83mmol) in THF (10 mL) were added at 0 °C 1-hydroxybenzotriazole hydrate ( 130 mg, 0.83
mmol), N-ethyldiisopropylamine (509 pl., 2.91 mmol) and N-(3-dimethylaminopropyl}-N'-
ethylcarbodiimide hydrochloride (163 mg, 0.83 mmol). The reaction mixture was stirred at room

20 temperature overnight. The solvent was removed by distillation. The remaining material was
purified by chromatography (silica, dichloromethane:methanol= 99:1 to 95:5) to afford the title
compound {230 mg, 62%) as a white solid. MS: m/e = 442.2 [M-H]".



met hyl -ethyl)-nicotinamde CI 0 To a solution of

6- 13- (4- chl or o- pheny1) - 5- hydr oxynet hyl -i soxazol - 4-yl net hoxyl - ni cotinic

acid (100 ng, 0.28 mml) and L-2,2,2-trifluoro-1-(nmethypethylam ne (32 ng,

0.28 20 nwal Jo1d/m24fIF (10 nl) were added at 0 C, 1- hydraaydremzotsisazol e

hydrate ( 43.3 ng, 0.28 mmol), N-ethyldiisopropylamne (121 pL, 0.69 muol)

and N-(3-di net hyl am nopropy1) - N - WE52010/ 112475PCT/ EP2010/ 054141 -52-

et hyl car bodi i m de hydrochl ori de (54 2 mg, 0.28 mmol) The reaction mxture
Bad pé LB pitigh 'soxa';kwéissdkhmhdibtv?ma‘ ISQBDSled by

dlstlllatlon et _'C'. i j _ chr

(silica gqa;sox%zcﬁp

di chl or%ﬁ“&tﬂﬁ&ﬂeNﬁﬁmmoj hvdr&ﬂf clzcto@e&'énli)cot]@arﬁﬁé ord the tltle Cormound (75
, 60 9% as ite 5
a2 4 ot BTRl Sk ke Y ST g F Y ROy sy 2) - 2-
ydr oxy-cyclopentyl)- nﬁ:ﬁﬁh&ﬁ@@ﬁﬂﬁlé [IUACHA D IREAB)- Dhydroxymethyl-isoxazol-4-ylmethoxy]-
6- 3- 4gh loro en ydr oxymet hyl -|soxazo-4?7m
O e Il S A o s oh ot iD3cEidD SOR R er S Bktvd oy €birHPIE
a)6 2 Wl W 4 h dr ox
) [3(9 %alpnl cof EngroB%{?;é? épt%lent Sﬁh kﬁfﬁﬂc@t%ﬁ i c?w)lxaz gﬁéfxygl\%'hy]d%xy %ethyl

-cclo

isoxazol-4-ylmethoxy]-N-([18,2S]-2-hydroxy-cyclopentyl)-nicotinamide or 6-[3-(4-chloro-
phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy}-N-([1R,2R]-2-hydroxy-cyclopentyl)-
10 micotimamide (110 mg, {-)-enantiomer, first eluting) as a colourless oil. MS: m/e = 4422 [M-HJ.

Example 27
6-[3~(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy}-N-([1R,2R]-2-hydroxy-
cyclopentyl)-nicotinamide or 6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-
15 vimethoxy]-N-([15,28]-2-hydroxy-cyclopentyl)-nicotinamide

oo

6-[3-(4-Chloro-phenyl)-5-hydroxymecthyl-isoxazol-4-yimethoxy]-N-([ 18,28]-2-hydroxy-

cyclopentyl)-nicotinamide and 6-[3-(4-chloro-phenyl)-5-hydroxymethyl-isoxazol-4-yimethoxy]-
N-([1R,2R]-2-hydroxy-cyclopentyl)-nicotinamide (230 mg) were separated by chiral HPLC

20 (Chiralpak AD, isopropanol:heptane = 30:70) to yield 6-[3-(4-chloro-phenyl)-5-hydroxymethyl-
isoxazol-4-ylmethoxy]-N-(]18,25]-2-hydroxy-cyclopentyl)-nicotinamide or 6-{3-(4-chloro-
phenyl)-3-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(] 1R,2R}-2-hydroxy-cyclopentyl)-
nicotmamide (110 mg, (+)-enantiomer, second eluting) as a colourless oil. MS: m/e = 442.2 [M-
HJ.

25



yl met hoxyFN- (11R, 212] - 2- hydr oxy- cycl opentyl)-ni coti nam d. e 15To a sol ution.

of 643-(4-chl oro-phenyl)-5-hydroxynet hyl -i soxazol . - 4-yl met hoxyl - nicotinic

acid (300 ng, 0.83 mml) and trans-2-ani no cycl opentanol hydrochloride (118

ng, 0. 83nmwol2pioin24PkF (10 inL) were added at 0 C 1- hydretyipensoismiazol e

hydrate ( 130 ng, 0.83 mmmol), N-ethyldiisopropylamne (509 uL, 2.91 nmol)

and N- (3-di net hyl am nopropyl)-N - et hy4-carbodii m de hydrochl oride (163 ny,

0.83 mmmol ). The reaction mxture was stirred at room 20 tenperature

overni ght. The sol vent was rermvedEmmpibssi | I ation. The remai ni ng mat eri al

was purifi by chronmat ogr ilica, djchlor t t hanol 99:1 to

95:5) to afﬁg@réﬂt rRifluorg-phe %@%B&ﬁ' @ YBYGYI§o* oY "ggget o &"EB’WH MB: m e
= 442.2 [MH . WD 2010/ 112475PCThkR&8ad54141 -53- 1, 16 3- 4-Chloro- hen

1 -5-hl nmedi ox1S 2S -2- h drox -¢ clo ent -nicotinam deth hisoxazol -

lmethox -N-ent 1 -nicat i,nag de p43- (4-Chl or o- phenyO- 5- hydr oxynet hyl -i so

xazol-4-yl methoxyl -N-([ 1 S 2-hydro xy- 5 cycl opentyl)-nicotinam de and

643- (4-chl or o- pheny1l) - 5- hydr g 2t hyl -i soxazol- 4-yl net hoxy] -

N ([ 1R 2R] - 2- hydr oxy- cycl opeR -ni cotinam de (230 ng) were separated by

chiral HPLC (Chiral pak AD, isg¢gpropanol:heptane = 30:70) to yield

643- (4- ehl or o- phenyl ) - 5- hy xymet hyl -

i soxazol - 4-yl met hoxyl - N- ([ 1S, 251=2- hydi-exy- cy¢ pentyl) - ni coti nam de or

6- [ 3- (4- chl or opheny1) - 5- hyd? ymt@w{%l - 4\yl met hoxy] - N- ([ 1R, 212] - 2- h

ydr oxy-cycl opentyl)- 10 nicotiynam de (110 ng~(-)-enantioner, first

eluting) as a colourless oil /Ms: me 442. ?[MH]. Exanpl e 27

6- [ 3- (4- Chl oro- phenyl) 5- hydpoxymet hyl -i soxazol - 4-yl met hoxyl - N- (11R, 2R1- 2- h

ydr oxy- )

643- ( 4- Chl oro-pheny

15yl et hoxy | Fa\e Qtﬁms;mgrﬂeﬂﬂf@nébmﬁqudmmhﬁyﬂe)thmeaaoﬁfatltmaibo:@Ihc acid

ethyl ester (50 g, 187 mmol) and benzaldehyde {19.1 mL, 187 mmol) in ethanol (280 mL) was
added sodmm ethoxide (2.7} M, 75.8 mL, 206 mmol) and the reaction was stirred at reflux for 1

h. Hydrochloric acid (1 N, 225 mL) was added and the resulting mixture was then triturated with
10 dichloromethane and filtered to afford the title compound (53.5 g, 87%) as a light vellow solid.
MS: m/e = 328.3 [M+H]".

b) [3-(3.4-Difluoro-phenyl)-5-(1 El-styryl)-isoxazol-4-vi]-methanol

To a solution of 3-(3,4-difluoro-phenyl)-5-([E]-styryl)-isoxazole-4-carboxylic acid (18 g,

15 55.0 mmol} and triethylamine (7.7 mL, 55.0 mmol) in THF (450 mL) was added at room
temperature a solution of ethy! chloroformate (5.35 ml., 55.0 mmol) in THF (52 ml.). After 1 h
tricthylamine hydrochloride salt was filtered off and washed with a small amount of THF. The
solution was added to a solution of sodium borohydride (5.42 g, 138 mmol) in water (52 mL).
The mixture was stirred overnight at room temperature. Sodium hydroxide solution (1 N, 180

20 ml) was added. Extraction with tert-butyimethyiether and chromatography (silica,
dichloromethane) afforded the title compound (12.6 g, 73%) as a light green sofid. MS: m/e =
314.2 [M+HY".

c) 6-13-(3.4-Diflugro-phenyl}-5-([E]-styry[}-isoxazol-4-ylmethoxy]-nicotinic acid methyl

25 ester
To a suspension of sodium hydride (1.23 mg, 28.1 mmol) in 45mL THF was added a
solution of [3-(3,4-difluoro-phenyi)-5-([E]-styryl)-isoxazol-4-yl]-methanol (8.0 g, 25.5 mmol) in



0

643- (4- Chl or o- phenyl) - 5- hydr oxynet hyl -i soxazol - 4-yl met hoxy]-N-([1 S, 2] - 2- hy
dr oxycycl opentyl) - ni coti nam de and

643- (4- chwora@opteetdyl) - 5- hydr oxynet hyl -i soxazol - 4- yl nePEOREF10/054141

N ([l R 2R] - 2- hydr oxy-cycl opentyl)-nicotinam de (230 ng) were separated by
chiral HPLC 20 (Chiral pak AD, isopropanokheptane = 30:70) to yield

613- (4-chl or o- pheny1l) - 5- hydr oxynet hyl i soxazol - 4-yl met hoxyl - N- ([ 1S, 2S] - 2- hyd
r oxy- cyido{sd miky) h) pqq'mj@m'pcpraw'rqj @horeaction mixture was stirred for 1 h at room temperature.

643- (4 chI rop dr 0% i 2M 2- hydr
oxy- cycfooqentog 3: tclhir?aonl}lEC X%%Q@Qn% 2§?§’%%&:)1 mAT rzrrgmg%%soi# uei ng) as a
col our |r&8:&010whs stﬁvﬁd amoemteddaatidre] fbf 3 h Wl @%ﬂ(iﬁﬂ%ﬂiﬂ%ﬁ%@i@f@ﬁwlﬂ - 54-
Exanpl e

6- [ 3- (?ﬁﬁn‘ﬁ“fl? ERIPTdesRERD | L8 TR Y Sk §IR 1A D P 5P RO Xy ] - N- i sopr opy
| - ni eQhidhad fehhy @mﬁ&% ethyl dcetate heptcm_e = 1.4 to 2:3) afforded the title compound (9.24 g,

3-(3,4- D|quoro phen rnS E]5 Iy -i soxazol e- 4-carboxylic acid To
a stirrie)sep yel iOG‘héoé‘fi 07. IM+ H:COOT.

3- (3, 4-di fluoro-phenyl)-5-nethyl -i soxazol e-4-carboxylic acid ethyl ester
(50 g, 187 mmol) and benzal dehyde (19.1 nl, 187 mmmol) in ethanol (280 rnL)
was added sdﬂéﬂhﬂhﬂ@mﬂ@&p@zﬁﬁ;ﬁmmmmami~4 Plosthewny : emetszlt i on was
stirred _at reflux for 1 h. Hydrochloric acid (1 N, 225 m.) was added and
the resttt | ng mxture was then triturated with 10 di chl or onet hane and

filtered to6qf%f(®nd)lﬂbﬁotphbﬂ;ﬁ)-ﬁq@mmd)-(s&&yﬂ ‘g-ylr&ﬂ%xy}iﬁicatiﬂii: ghd mpdiyl ow
solid. M (gge'é_ 328.3 met hanol.

M|~ b 3 uor
sol ut i gHteHE> zzme}P]f)’l‘{f Qﬁghﬁlﬁlc g9 B s%é §%§‘5§8¥e ﬁn%d&%boxyl ic
acid (18sg ,mg154 5 b B itA 8y bbbl @ndriie (( 84 ﬁgm‘i A6 BBndd) MY xhnd (75T - | F
(450 rnL) was added at room tenperature a solution of ethyl chloroformate

(5. 35 L) &8 veten(Hom) werehegted & 15 iy at 1306 rm p nicroppgy M iRD pewater and
hydr ochbriiie 8@l ﬁ@éew&é A&@Jﬁﬁqna@&graﬁ@%m@as bed; Welalt-Rp@pRkli-saggunt of THF.

The sol ution was a solution of sodi um borohydri deéS 42 g, 138
moll} iaffowtetidle {tBZomppund (2THe, %l treeviitessoBd.i Mbaweoveitni [htHlat room

t enperature. Sodi um hydroxide solution (1 N, 180 20 nmL) was added.
Extraction with tert-butyl nethyl ether and chromat ography (silica,

di chl or or netehéufip) 3. affitude ghédve- 3-htdrexveatiybisndafo}2-vEneghoz3Wcotsic acilli ght
green SO'L M5 me = 314.2 [MtH . c¢) 6-[3-(3,4-Di fluoro-pheny 54[ Ekstyry
) soxaz%?-aﬁﬁﬁret hoxy] -ni cotinic acid nmethyl 25 ester To a suspensi on
of sodi um hygdnida- lblllu&% ﬁﬁnyijas fammmo)(aziom%ﬁahaw n%ﬁmﬁdéi&dne@hﬁ@étwl on of

334df|oro-he 1) -i soxazol -4-yll-neth 09,
[ Om~|(§|lp 9:135 mmgl) n %/ne hanol 2E5I mL.) wasytrc)dteld wx%(h s%dgum borohydr; (7%9 mg, (lg 7 g

mmol) for 30 min at room temperature. Addition of aqueous citric acid solution (10%, 300 mL)
and extraction with ethyl acetate afforded the title compound (3.0 g, 85%) as a white solid. MS:
m/e = 377.2 [M+H]",

25 £} 6-[3-(3.4-Difluoro-phenvl)-3-hvdroxymethyl-isoxazol-4-ylmethoxy]-N-isopropyi-

nicotinamide
A trimethylaluminium solution (2M in toluene, 798 ul, 1.60 mmol) was added to a

solution of isopropylamine {63.2 mg, 1.06 mmol) in dioxane (5 mL). 6-[3-(3,4-Difluoro-phenyl)-
S-hydroxymethyl-isoxazol-4-ylmethoxy]-nicotinic acid methyl ester (100 mg, 0.27 mmol) in

30 dioxane (5 mL) was added after 1 h at 50 °C. The rcaction mixture was stirred at 85 °C overnight.
The solvent was removed by distillation. The residue was purified by chromatography (silica,
ethyl acetate:heptane = 2:3 to 7:3) to afford the titie compound (30 mg, 28%) as a light brown
solid. MS: m/e = 404.3 [M+H]".



WO 2010/ 112475PCT/ EP2010/ 054141 -55- TI-1F (84 nL) at roomtenperature. The
reaction mxture was stirred for 1 h at roomtenperature. A solution of

met hyl 6-chloronicotinate (4.92 g, 28.1 mmol) in THE (84 nth) was added.
The react maoomvas2esi rred at roomtenperature for 3 h amrchaabers{14p0 i nL)
and saturated aqueous anmoni um chl oride solution (100 nL) were added.
Extraction with ethyl acetate and 5 chéonmat ography (silica, ethyl

acetate: heptane = 1:4 to 2:3) afforded the tit |e conpound (9.24 g, 81% as
a yellow solid. Ms: me = 507.1 [ MFCH3COOT. d)

643- (3, 4-Di fl uoro- phenyl ) -5-fornyl -| soxla728I -4-yl met hoxykni co ic acid nethyl
ester Example

10643- ( 8,[3-(2u Dineso-haiy-5)mbidtednsdiyiditoxa i A AXAGR Ty L NIRL RN Mis- .cagu-m c
acid net h{ylj@gster (5m yay 1}5@ %)gm un( V. 11’?) oxXi abel E@éhﬂ?& ﬁy

not ),  sodi um net aper i odat e (9. SJl)n'ECOtMﬂBd%TmI ), benzyltriethyl ammnl um
chloride (1.04 ng, 4.46 mmol ) @ n dioxane (75 nlL) and water (25 nlL) were
heated for 15 nmat 120 G-jn & mcrowave. Addition of water and extraction
with ethyl acetate and chr gaRQgraphy (silica, ethyl acetate: heptane = 1:4
to 1: 1) 15 afforded the ti orrpound (2.54g. 61% as a white solid. Ms:

n e 375.1 [M+H] . e)

5

643- (3 4-Di f 1 uor o- phenyl)
acid nmethyl ester
6-[3-(3, 4-Di fl uoro- phenylé)

hydr oxynet hyl -i soxazgl - 4- yl met hoxyl - ni co ne

-5/fo nyl/'}] azol'-4\yl hoxy] - ni cotinic acid
met hyl ester 20 (3.50g, 97335 moP n nol 5inL) was treated with
sodi um bor ohydride (737 ng, A8.7 mmo for G0 min at room tenperature.
Addi %i on of aqueous citric@cid solution (10% 300 nL) and extraction with
et hy acetate afforded the title conpound (3.0 g, 85% as a white solid.
MS: ink 374 t@qtmﬂpmizﬁ&ﬁxﬂolatiots(wml fdlueoe cf~32hén 106 nbndl) was added to a

or . el bR bR , ADRE TR P A Wil tacea 1

242 ol( gt pmﬂyk})ﬁ hyﬂmpymp&y?mneoléﬁﬁ%df@xyﬁﬁeﬁmm& metlhy%s&fﬁ @rtm)hnﬁ@ OLEIJ)

oro-p er - B-hydro soxazo yl met hoxykni cotinic
acid ne?‘ﬁﬁt?]ll) Pé?ﬁe((gé@gﬁ%“s agd%?%ﬁ’r i%l% §qc?/"rl §Jf§“" epRA R Hey SHEY 2h8ddd after
1 hiat &Rrdght THEiR @M&ﬁaumﬂwa&um% il {oﬁfén@tso%m @\ﬁ%ﬁcﬁb @Qst adddde
sol vent was renoved distillati he residue was puri f by

chr omat %I@r'%iﬁﬁ‘)% "(3§|°Piltt%1°d &riyh at 36 et at e sebstiayies removegl hY(ﬂisiﬂlgf)lOTt 3 h%tf‘eﬁ@ﬂ@i t he
title companid C§” EP201§§1§)§ 4%41& it R SRk = M0 5085714 PrBink MHH €

WO 2010/ 112475P 1 -56-
title compound (60 mg, 50%) as a white sohd MS: m/e = 446.4 [M+H] .

15 Example 36
N-Cyclopropylmethyl-6- [3-(3,4-diﬂa0rowphenyl)-5~hydroxymethyl-isoxazd]~4-—ylmeth0xy]-

nicotinamide

Trimethylaluminium solution (2 M in toluene, 0.8 mL, 1.60 mmo!) was added to a
20  solution of aminomethylcyclopropane (78 mg, 1.06 mmol) in dioxane (5 mlL). The mixture was

stirred for 1 h at 50 °C. Then a solution of 6-[3-(3,4-difluoro-phenyl)-5-hydroxymethyi-isoxazol-



Exanple 29 6- [3-(3,4-D fluoro-p henyl)-5-hyd roxy nethyl-iso xazo

| -4-ylmeth o xy | -N-Qetra hydro-py ran-4- ylynicotinam de 50 A
trinethylalumniumsolution (2 Min toluene, 532 tit, 1.06 nmmol) was added
to a sol uwimmigizdsam not et rahydropyran (111 ng, 1.06 p@®Epzoionsgtypxane (5
triL). 643-(3,4-Dfluoro-

phenyl) - 5- hydr oxynet hyl -i soxazol - 4- yl4¥8t hoxykni cotinic acid nmethyl ester
(100 ng, 0.27 mmol) in dioxane (5 nm.) was added after 1 h at 50 C. The
react i ofryhiethaxygnisasnis tdid methybtst@%1@ %Q OVemRbYhl dioAGRI(R nill j m&w&&' um ni um
sol uti on was added and stirring

n .t ol uene
contin uelﬁe( Ife?)(?lyllog TR S&m@?'ﬂ‘émél@]iﬁvaég? %e%%ﬂawnﬁi"%q By qhﬁiilaﬁﬁn The
resi dueTldmﬁﬁlmﬁﬂ rh@ekidd Wa§ PiofeRl 9 AhaRAMo ity i(Gfca, SihGI Sk epngfhanol =
100: 0 t &22 J af ford ?he title corrpéorﬁﬂnly(ﬁ 9 M@%@gﬁg@mﬁ% solid.
VE: n’le Eff@fvﬁl“lﬁ con}_m(éﬁ%ﬂrggé’d%)asacolour ssoﬂ AS: m/e = 4162 [M+H] .
N- Cyel opropyl met hy1-6-13- (3, 4-di f| uoro- phenyl) - 5- hydr oxymet hyl -i soxazol - 4-y
| met hoxyl - nicotinamde O Trinethylal umniumsolution (2 Min toluene, 0.8
m, 1.60 mvol) was added to a 20 sEkmphﬁlof am norret hyl cycl opropane (78

mg, 1.06 gl 4 kv, 0i.03 ) Th ur S y‘ﬁg h at 50C
Then a sol Ut k%%%&ég?g%{-ghg}d %‘1"&’8}‘3@“3’31% Vf?‘lmﬁl 5&]' “%h@r“’ijﬂé‘a%zm
2010/ 112475PCT/ EP2010/ 054141 - 5%thyly-ypikaraiaddykni cotin ¢ aci d net hyl ester
(100 mg, 0 27 mmol ) in dioxane (5 nff ) was added. The reaction m xture was

stirred overnight at 85 Cp TheFdi oxane was renoved by distillation. The
remai ning material was puri

by chromat ography (silica, ethyl
acetate: hcptane = 2:3 to 3: afford the title conpound (30 ng, 27% as

a colourless oil. M5 me = 2 [M-F1]'. Exanple 31 6- [3-(3,4-Diflu
or o- phenyl )-5- hyd roxynet hyl-i soxazol -4-yl netho xy]-N-(2,2,2-trifluo ro-
N N N/ p
0 o— N
=/ oF
0
10 Trimethylaluminium sotution (2M in toluene, 0.8 ml., 1.60 mmol) was added to a

solution of 2,2,2,-trifluoroethylamine (108 mg, 1.06 mmol) in dioxane (5 mL). The mixture was
stirred for 1 h at 50 °C. Then a sohution of 6-]3-(3,4-difluoro-phenyl)-5-hydroxymethyl-isoxazol-
4-yimethoxy]-nicotinic acid methyl ester (100 mg, 0.27 mmol) in dioxane (5 mL ) was added.
The reaction mixture was stirred overnight at 85°C. The dioxane was removed by distillation.

15 The remaining material was purified by chromatography (silica, ethyl acetate:heptane = 2:3 {o
3:2) to afford the title compound (70 mg, 59%) as a white solid. MS: m/e = 444 .2 [M+H]".

Example 32
6- [3-(3,4-Difluero-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(2,2,2-trifluoro-1-
20 methyl-ethyl)-nicotinamide
F



ethyl)-nicotinamde O 10Tri nmethylal um nium solution (2Min toluene, 0.8
m., 1.60 nmol) was added to a solution of 2,2,2,-trifluoroethylamne (108
ng, 1.06 nmmol) in dioxane (5 nth). The m xture was stirred for 1 h at 50 C
Then a soWotdErEiIms PCT/EP2010/654141

643- (3, 4-di fl uor o- phenyl) - 5- hydr oxyr net hyl -i soxazol 4-yl met hoxykni coti ni c
acid methyl ester (100 nmg, O 27 nmol »5%n di oxane (5 nL ) was added. The
reaction mxture was stirred overnight at 85C. The di oxane was renoved by
distiIIatioﬁkmkﬂnmﬁenmammkmmﬁ@(ﬁaﬂérmakmm@§IpUJ]ﬁimdMBywahﬁ¢WHD@graphy

silica, eth t e; hept an afford he: { onpound
(70 g by b T e OBt TNt P b P e fiiefe S1RL] il BaiagPe
Exc[’:lgm( gvaz,&gr?d fo(I)' rl h at Sg ;C Then a sohmon of 6~ 3 (3 4-difluoro- %hleny [)-5- hydroxymethy (2,2, 2-1
-|s z
rifl uorl@XfwlfoﬂEFﬁv%éPMnjc i ? Hieaet0 mig g %1*237% ?%%Ebw 054141

- 58- 5 TriddA&t. Nk 8dabiffi i Yot s QLULHRA obdmidht A 8t5@bu’¢ﬁbedm@an8 Wik rendovB@bymol ) was
added to a solution of 1,1, 14rifluoro-isopropylamnne (123 ng, 1.06 nmmol) in

di oxanelifBlafien. Thypeanaing welsrinasesurifipdby shspmatopraghy Giice, eﬂwﬁéwﬂée sol ution of
613- ( 3«%@}1& lé g%@?@}%@é(@ra%en}f% C%Wdftﬁk 'g%gw% aﬁl%%%%x& m«s:gg'em c

acid met xanc was 5 add The
react|0ﬂ4ﬁ3kﬂﬂrﬁ}mas stlrred overni ght at 85 C The dloxane was renoved by
distillation. The remaining material was purified by chromatography
(silica, ethyl acetateheptane = 2:3 to 3:2) to afford the title conpound
(65109, 53% as a |ight brown soliﬁkmﬂﬁmsm1e 458.1 [M-Ht 10Exanple 33

N _Q/ﬁ: gg{ i éﬂﬁ{:@éﬁorgﬁ 6- [3(%]:1 dliI &{g-opp %R;{l} S—hydr x(%frn(l)e)i(:quﬁgo%lz(;llﬁ)(r)l)él%%h%lxvﬁ ylmet hox

nicotinamide

F
F
N/
62 /i; 10 %N—Q
== O
O

Trimethylaluminium solution (2 M in toliene, 0.8 mL, 1.60 mmol) was added to a
15 solution of cyclopropylamine (62.0 mg, 1.06 mmol) in dioxane (5 mL). The mixture was stirred
for 1 hat 50 °C. Then a solution of 6-[3-(3,4-difluoro-phenyl)-3-hydroxymethyl-isoxazol-4-
yimethoxy]-nicotinic acid methyl ester (100 mg, 0.27 mmol) in dioxane (5 mL) was added. The
reaction mixture was stirred overnight at 85 °C. The dioxane was removed by distillation. The
remaining material was purified by chromatography (silica, cthyl acetate:heptane = 8:2 to 1:0) to
20 afford the title compound (27 mg, 25%) as a colourless oil. MS: m/e = 402.3 [M+H]".



Tri met hyl al um ni um solution (2 Min toluene, 0.8 nL, 1.60 mmmol) was added
to a 15 solution of cycl opropylamne (62.0 ng, 1.06 mmol) in dioxane (5
m.). The m xture was stirred for 1 h at 50 C. Then a sol ution of

643- ( 3, 4-wWoRbworw7Phenyl) - 5- hydr oxymet hyl - i soxazol - 4- PGT/EBINEY AT coti ni
acid nethyl ester (100 ng, 0 27 nmmol) in dioxane (5 nL) was added. The
reaction mixture was stirred overni ght’-at 85 C. The di oxane was renpved by
distillation. The remaining material was purified by chromatography
(silica, ethyl acetate:heptane = &@mpde 34 0) to 20 afford the title

conpound ( A&7, 2250 S | our | | ; = 4Q2 43 4. WO
2010/ 112AP(7éﬁ%rﬁ?%‘ﬂz“gfﬁiﬁﬁl"d@g"‘155‘1%‘%&Sgﬁé’%‘{”‘@%ﬁ“*ﬂ&h“ﬁ%2(23[”’{%@ 1.1

6-[ 3- (3, 4-Di fl uoro- phenyl) - SGhitmgthybxshybidigdtinasodaz ol - 4- yl met hoxyl - N- (2- hydr o
xy-1,1- dinethyl-ethyl)-nieotipam de O 5l nmethox -nicotinic acid

643- (3, 4-Di fl uor o- phenyl) -/5- hydr oxynet hyl -i soxazol - 4-yl met hoxykni coti nic
acid nethyl ester (1.00 g, % nunol) in THF (6.25 nlL), nethanol (1.75
m.), and water (6.25 nL) wag gated with Iithium hydroxide (130 ng, 5.31
mmol ) overnight at roomte ure. Addition of aqueous hydrochloride
solution (1 N, 100 M) and exXtraction with ethyioacetate 10 afforded the

title conpound (850 ny, 88%as a Wnil\t]e solirg. M5: mle = 361.1 [MFIf.

b) !

643- (3, 4-Di f | uor o- pheny1) - ydr@yﬂ@-—'réox 20l - 4-yI met hoxy] - N- ( 2- hydr ox
1 To

y1l, 1-di met hyl - et hyl ) - ni coti nayn de ol utmon of

643- (3, 4-di fl uoro- phenyl) - 54iydr oxyrnet hyl -i so xazol - 4-yl net hoxyl - 15
nicotinic acid (200 ng, 058 mmmol) in THF (6 nlL) were added

1- hydr oxybenz off3.i 2z )i Budiy.dhety®- I BlirSx yiftbthy(ioRaA @Iyl methoxy]-nicotinic acid

N- et hyl di i sopropyl amine (241 ul, 1.38 pmol), N-(3- . '
di net hyl ani r@o[ér(gﬁyﬁilﬁuw: w))-e Ay BeaymeHdas Ry e dermstrad-1awBiaHsid 0. 55 mol )
and 2- %tﬂ}ﬁ%@t@ﬁtﬂ)ﬁ' r 2 RARANRAI THIPE. 25 A1), nRRRe IMTBK I hNgdeA&I(5 08 mlyxt ur e
was stirred overnight at roomtenperature. Chromatography (silica,

di- chl orwssstehigd evitidt liamdiydrexgle {09 me 595 Bipo b ofgpighdat remn poopefature. conpound

(120 1, 45090025, Bl AUINERS «Blbion MK, 1805 Eud BrdbubMOf ciny Metate

10  afforded the title compound (850 mg, 88%) as a white solid. MS: m/e = 361.1 [M-HJ"

b) 6-[3-(3.4-Difluoro-phenvyD-5-hvdroxymethvl-isoxazol-4-vlmethoxv]-N-(Z-hyvdroxy-

1.1-dimethyl-ethyl-nicotinamide

To a solution of 6-[3-(3,4-difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-yimethoxy]-

15 nicotinic acid (200 mg, 0.58 mmol) in THF (6 mL) were added 1-hydroxybenzoiriazole hydrate
(86.3 mg, 0.55 mmol), N-ethyldiisopropylamine (241 pL, 1.38 mmol}, N-(3-
dimethylaminopropyl)-N’-ethyicarbodiimide hydrochloride (108 mg, 0.55 mmol) and 2-amino-
2-methyl-1-propanol (50.7 mg, 0.55 mmol). The reaction mixture was stirred overnight at room
temperature. Chromatography (silica, dichloromethane:methano! = 0:100 to 95:5) afforded the

20 title compound (120 mg, 50%) as a colourless oil. MS: m/e = 434 .4 [M+H]".



-60- Exanple 35

6-[3-(3,4-D fl uoro-phenyl)-5-hydroxynet hyl -i soxazol - 4-yl nmet hoxyl -N-(2, 2, 3,3
, 3- pentafluoro-propyl)-nicotinam de O 5Trinethylal um niumsolution (2Min
tol uene, ®N@DINiL247F 60 nmol ) was added to a sol uti on OfCT/EP2010/054141
2,2,3,3,3-pent af | uoropropyl amne (116 gL, 1.10 mml) in dioxane (4 nmL). The
m xture was stirred for 45 nin at 50C60Then a sol ution of

643- (3, 4-di fl uor o- phenyl) - 5- hydroxynet hyl -i soxazol - 4-yl nmet hoxykni coti nic
acid nethyl ester (100 ny, 0.27 naEsappler85di oxane (4 nL ) was added and the

reaction m xtur stirre erni ght .85 C. The di oxane_10 S renoved
by distill oL rﬁf‘*ﬁﬂ“?&ﬁﬂ‘i@ﬂ?‘?ﬁx‘m %&P&ﬁt‘%(tla%ﬂxﬁ%Pr‘14f3in‘a8'8§chN“r(8ﬁa‘p% r aphy
(silica, ethyl acetate: hept gatsflubidprépafite@nduiipe title conpound (96 ny,
73% as a white solid. Ms: rrh?:h: 492. 1 Exanpl e 36
15643- (3, 4-Di fl uor o- phenygt ) - 57hydr oxynet hyl | soxazol - 4-yl met hoxyFN- ( 2- net hox
y-ethyl)- nicotinamde O thyI al um niumsolution (2 Min toluene, 0.80

f)

q

m., 1 60 nmol) was added t sol ution of 2-nethoxyethylam ne (93.3 ulL,
1,06 trunol) in dioxane (4™MLx/ The m xture was 20 stirred for 45 mn at 50
C. Then a solution of 643-(3, 4-difluoro-phenyl)-5-hydroxynet hyl -

i soxazol - 4-yl met hoxykni cqf+nj c acid nmethyl esteg (100 ng, 0.27 mmmol) in

dioxane (4 nL ) was WO 2o 475/ EP2 ﬁw -61-
O
F
=/ oF ¥

5 Trimethylaluminium solution (2M in toluene, 0.80 mL, 1.60 mmol) was added to a

solution of 2,2,3,3,3-pentafluoropropylamine (116 uL, 1.10 mmol) in dioxane (4 mL). The
mixture was stirred for 45 min at 50 °C. Then a solution of 6-[3-(3.4-difluoro-phenyl)-5-
hydroxymethyl-isoxazol-4-ylmethoxyl-nicotinic acid methyl ester (100 mg, 0.27 mmol) in
dioxane (4 mL ) was added and the reaction mixture was stirred overnight at 85 °C. The dioxane

10 was removed by distillation. The remaining material was purified by chromatography
(silica,cthyl acetate:heptane = 1:1) to afford the title compound (96 mg, 73%) as a white solid.
MS: m/e = 492.1 [M-HT.

Example 36
15 6- [3—(3,4-»Diﬂu0r0—phenyl)-S-hydroxymethyl-isoxazol~4-ylmeth0xy}-Nu(Z-methoxy-ethyl)-

nicotinamide

F
F
T?I// N N_L
=== O
0

Trimethylaluminium solution (2 M in toluene, 0.80 mL, 1.60 mmol) was added to a
solution of 2-methoxyethylamine (93.3 uL, 1.06 mmol) in dioxane (4 mL). The mixture was
20 stired for 45 min at 50 °C. Then a solution of 6-[3-(3,4-difluoro-pheny!)-5-hydroxymethyl-

isoxazol-4-ylmethoxy]-nicotinic acid methyl ester (100 mg, 0.27 mmol) in dioxane (4 mL ) was



added and the reaction m xture was stirred overnight at 85 C. The di oxane
was renoved by distillation. The remaining material was purified by

chromat ography (silica, ethyl acetate:heptane = 2:3 to 1:0) to afford the
title conpuwumah/(iz4/sny, 13% as a white solid. M5 nle seediBodiokduir. 5
Exanpl e 37

6- 13- (3, 4-Di f 1 uor o- pheny1) - 5- hydr oxynét-Hyl -i soxazol - 4-yl met hoxyl - N- ([ RI - 1-
hydr oxynet hyl - propyl) - ni coti nam de 0 101-Hydroxybenzotri azol e hydrate
(43.1 nyldedaRBhemmtion ixetrhyhditined prapighaami’se C( Phddigtane bad &noved by and

ot UL i R RS SR Y R ke (540 . 020
643- ( 3, dectid hopome eyl ()16 atiyrd HaxtEebhpbinsPN a2, 1%y hyehhioxkaiggt i ni c
acid (11%%__%1 0,28 nrnol) and [R]-(-)-2-am no-1-butanol (32.4 kilL, 0.33
mol ) i 8(-28[]\4r’|_ I The' reaction mixture was stirred at roomtenperature
overgpgi ght. 15 Addition of aqueous hydrochloric acid (1 N, 10 nL),
extraction with ethyl acetate and chromat ography (silica, ethyl

acetate: heptane = 0:1 to 1:0) affoExudpiel& title conpound (45 ng, 38% as a
VE\’Q;;& Z O|3'8d' 6-%@(3,%%!}“01‘61%%eﬁlylﬁgﬂﬁ%ioxyme}‘gl-lzs%%%o}-%-zy nZétlflggyl;I-PI%—?[Jlﬂ{IQS4l4l -62-
6-[ 3- (3, 4-Di | | uor o- phenyl hvéronyaethyl-pedpyinicainaanod - 4- yl met hoxy] -N-([s - 1-
hydro xymethyl-p ro pyl)-nicotinam de O 51-Hydroxybenzotriazole hydrate
(43.1 ng, 0.28 mol ), N-ethyldiisopropylame (241 u,L, 1.38 nmol) and

N- ( 3- di met hyl ar ni nopr opyl) - hyl car bodi i m de hydrochl ori de (54.0 ny,

— )

10 1-Hydroxybenzotriazole hydrate (43.1 mg, 0.28 mmol), N-cthyldiisopropylamine (241

uL, 1.38 mmol) and N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (54.0 mg,
0.28 mmol) were added at 0 °C to a solution 6-[3~(3,4-difluoro-phenyl)-3-hydroxymethyl-
isoxazol-4-ylmethoxy]-nicotinic acid (100 mg, 0.28 mmol) and [R]-(-)-2-amino-1-butanol (32.4
ul., 0.33 mmol) in THF (8 mL). The reaction mixture was stirred at room temperature overnight.

15 Addition of aqueous hydrochloric acid (1 N, 10 mL), extraction with ethyl acetate and
chromatography (silica, ethyl acetatetheptane = 0:1 to 1:0) afforded the title compound (45 mg,
38%) as a whitc solid. MS: m/c = 434.4 [M-+HT".



0.28 nmmol) were added at 0 Cto a solution

643- (3, 4-di fl uor o- pheny1l) - 5- hydr oxynet hyl i soxazol - 4-yl met hoxykni coti ni c
acid (100 ng, 0.29 mml) and [S]-()-2-am no-1-butanol (32.3 0.33 nmol) in
THF (8 nlLWo Zeizeacti on m xture was stirred at room teenpee@bgsa4over ni ght.
10 Addition of aqueous hydrochloric acid (1 N, 10 m.), extraction with

et hyl acetate and chromat ography (sil-b&a, ethyl acetate:heptane = 0:1 to
1:0) afforded the title conpound (73 ng, 61% as a brown solid. M5 rrile =
434. 4 [M ] -Hr. Exarrpl e 39 Example 38

e B R Dt g

643- (3, 4-di fl uor o- phenyl)hﬁdngﬁm@%wnphﬁwh;h&ﬁﬁﬁ@ﬁhe4 yl met hoxyk

nicotinic acid (100 ng, 0.28 npn in THF (3 inL) were added

1- hydroxybenzotriazol e hydrate; 20 (43.1 ng, 0.28 mmol),

N- et hyl di i sopropyl am ne (120—lL, 0.69 mol), N (3-

di met hyl am nopr opyl ) - N1- et ay bodl i m de hydrochl oride (54.0 ng, 0.28
mml ) and 1-nethyl- WO 2018(.142475PCT/ EP2010/ 054141 - 63-

1H pyrazol - 4-yl am ne (26.8 , 0.28 mmvol ). The\reaction m xture was stirred
overni ght at room t enper afut Chr omat ogr aphy ilica, ethyl

acetate: heptane = 2:1to0 9) g N conmpound (3 5 ng, 3% as a
colourless oil. Ms: rn/e 9442 .2

N-tert-Butyl-6-[3-(3,4-dilluqgro-phen roxymet hyl -i soxazol - 4-yl met hox
y]- nicotinamde A trlnetg§ alum niumsolution (2 Min toluene, 798 pl,
1.6 mmol) in dioxane (7.5 ) 10 was added to tert-butylamne (174 tff, 1.6

nmol 3 and t heﬂﬁﬂr&%'éﬁzo\ﬁ%%ogﬂyﬁfa%qﬂfﬁ @rmgl ohg %ﬁm@@@é-e&y ldjisopropylamine (241
[ 3- (3, 4-Di fl uoro-phenyl) - 5- hydr oxynet %Jrlsoxazo -4-yl met hoxy] -ni cotinic

aci d matlhy38aupel dredlﬁd%flgnetbylammﬁmopylo ditokarwdimids hythochlesdaiddddnand

stirri s et hyl .
cet at o2V RDopanst RGE 4Oy T § bl BBt HIN PR BakThbEh ™ Thop o
a col oupdxasg- %ﬂmdhoxmmmm@ acid)(160 thg[ O/L4 =bbl) and [S]-(+)- 2—31111110 1-butanol (32.3

puL, 0.33 mmol) in THF (8 mL). The reaction mixture was stirred at room temperature overnight.

10 Addition of aqueous hydrochloric acid (1 N, 10 mL), extraction with ethyl acetate and
chromatography (silica, ethyl acetate:heptane = 0:1 to 1:0) afforded the title compound (73 mg,
61%) as a brown solid. MS: m/e = 434.4 [M-+H]".

Example 39
15 6-|3-(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy|-N-(1-methyl-1H-

pyrazok-4-yl)-nicotinamide

F
F
-~
NZ /N
o /?“o %Nﬁﬁ
— O
O

To a solution of 6-[3-(3,4-difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-
nicotinic acid (100 mg, 0.28 mmol} in THF (3 mL) were added 1-hydroxybenzotriazole hydrate
20 (43.1 mg, 0.28 mmol), N-cthyldiisopropylamine (120 ulL, 0.69 mmol), N-(3-
dimethylaminopropyl)-N’-cthylcarbodiimide hydrochloride (54.0 mg, 0.28 mmol) and 1-methyl



15 Exanple 41

6- 13- (3, 4- Di fl uor o- pheny1) - 5- hydr oxynet hyl -i soxazol - 4- yl net hoxy] - N- nor phol
n-4-yl- nicotinamde 0 201-Hydroxybenzotriazole hydrate (64.7 ng, 041
mol ), N-¥ORylediiddopr opyl am ne (181 ul, 1.04 mmol) andCI/EP2010/654141

N- ( 3-di net hyl am nopropyl) - N -et hyl carbodi i m de hydrochl oride (81 ng, O0.41
nmmol) WO 2010/ 112475PCT/ EP2010/ 0541483-- 64- were added to a nixture of

643- (3, 4-di fl uoro-phenyl)-5- hydroxynet hyl -i soxazol - 4-yl met hoxy] - nicotinic
acid ( 115I}pﬁgr¢oi~€4.-34e1mmﬁ{6)8 agd-28 amioho by yshasionmeix{ual wss siired ovanightsirgoni n THF

(15 nl) I .- Af LLE overnn| vent was
rennve&aﬁéxégggphﬁgﬁﬁﬁﬁ%gg§ﬁ¥ﬁé&§zégﬁggh%ggkbugﬁpéggag%agﬂﬁghgﬁography
(sili caormppbadal Grionet3ars anebhdasbi. 98: @/d¢-04952 BY+Bif f orded the title
conmpound (130 ng, 70% as a white solid. M5: nmle = 445.2 [MH . Exanple 42
6- P- (3, 4-Di fl uoro-phenyl)-5-hydroxymnet hyl | soxazol - 4-yl met hoxyFN- pyrrol i di n-
1-yls nicotinamde 100 1- Hygelt bamzotri azole hydrate (64.7 ny; 0.41
mmo |), N-ethyldiisopropylamne (181 4, 1.04 mmpl) and

N- ( 3- di net WF%HFH&Bﬁdﬁ;XE%r%ﬂu@tﬂm}leB&PﬁdmdFWd%e‘Wd?%Fﬂlﬁ‘rﬂa’é‘ﬂlﬁsfﬂ‘rrg, 0. 41
mol ) were added to a m xture of gicotinamide

643- (3, 4-di fl uor o- phenyl ) - 5- hydr oxynet hyl -i soxazol - 4- yl nmet hoxyl - ni cotinic
acid (150 ng, 0.41 mmol) apd 1+anmi nopyrrolidine (51.8 ng, 0.41 mmol) in 15
THF (15 nlL) at room tenperatur€. After stirring overnight the solvent was
renoved by distillation and resi due was purified by chromatography
(silica, dichloronethane: ne = 98:2 to 95:5) afforded the title
conmpound (150 ngy, 84% as a white solid. Ms: nic = 429.1 [M

N= N N
O o—t/ N

A trimethylaluminium solution (2 M in toluene, 798 ul., 1.6 mmol) in dioxane (7.5 mL)

10 was added to tert-butylamine (174 pL, 1.6 mmol) and the mixture was stirred for 1 hat 50 °C. 6-
[3-(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-nicotinic acid methyl ester
(150 mg, 0.4 mmol) in dioxane (7.5 mL) was added and stirring was continued overnight at 85
°C. Chromatography (silica, ethyl acetate : heptane = 1:4 to 1:1) afforded the title compound (20
mg, 13%) as a colourless solid. MS: m/e = 416.4 [M-HJ.

15

Example 41
6-[3-(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-yimethoxy]-N-morpholin-4-yi-

nicotinamide

20 1-Hydroxybenzotriazole hydrate (64.7 mg, 0.41 mmol), N-ethyldiisopropylamine (181 ui, 1.04
mmol) and N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (81 mg, 0.41 mmol)



WD 2010/ 112475PCMP2010/ 054141 -65- Exanpl e 43

(1, 1- Di oxo-1, 6-t hi onor phol i n-4-y1)-[6-(5-hydroxynet hyl- 3-pyridin-2-yl-isoxa
zol -4- yl net hoxy) - pyridin-3-yll-nmethanone 0 5alLS: Meth

1- 3- - kt onW&1 281041447 boxyl i ¢ aci d et hyl ester To PCIGPAIOGFHI

N-chl orosucci ni m de (46.58 g, 349 rrrml% in chloroform (211 tril) and
pyridine (2.8 nm., 35 mmol) was added 4t roomtenperature within 15 mn a
sol ution of pyridine-2-carbal dehyde oxinme (42.6 g, 349 mmol) in chloroform

(1090 nipre apfed tp@geiriupholfi-bridredilaero et et hadrosonathflgoxgz-darectned- cool ed

to room ‘quﬂ?cr- / & i ] : E f .

(E) - 3- pyr%”ro i d‘lﬁ%&qg%ﬂl@{)%? i -eﬁ)oéﬁgma%{uégrgtéﬁbﬂ I{éeg'éﬂle'rg “% 6%4 ém&OI%%g Hrﬁw%?)

chl or of omiy ¢4Romitymwesiurgdifer stiorgheyemegic the solventwasrepowtibg MistiHemnwad heat ed
again to,50C .and a s ion of triethylan. 48 .6 ., 349 nm e
chor of ariieade wef gled By SR AT Rop i S hip Bl TR U s0c 1 o
1 h fhe reaébidot thritkle do@povad (CX0ME 7006 4% aevhitt esie MR u/e =aidd.2tfheH} pour ed on
ice water (2 L). Extractive worlcup followed by drying over sodium sul fate,
filtering 15 and evaporation of the organic solvent furnished a dark brown
oi | . Chromat ographic purification fgihhedz heptane: AcOEt = 80: 2010 50: 50)
afforded the title conpound (8.7 g, 11% as a yellowoil M5 nme = 233.3

[ M F- 1- 1] ¢-1343. 5 Difuor eriph el F-hy d (gxEmetipisoxatod dyimeibexy-Naypolgin-Evhei d

20To a solution of 5-nethyl-3-pyr irﬁéd@i’n%yie'i soxazol e- 4-carboxylic acid
ethyl ester (3.0 g, 13 nmmol) and benzal dehyde (1.32 nlL, 13 mmol) in ethanol
(20 nL) was added sodiumethylfate (0.97 g, 14 mmol) and the reaction

m xture was stirred at refhux{for 40 m n. Agueous hydrochloric acid (1 M
14 nmL) was added and stirri ws continued for 15 mn. The precipitate was
filtered and dried to affors title conpound (2.3 g, 61% as an

290.9 [M 11] -.

off-white solid. 25 M5 me WO
-66- C)
-s0Xxaz el -yIjN—@ano 1
— @

2010/ 112475PCT/ EP2010/ 054/
iyl
I-Hydroxybenzotriazole hydrate (64.7 mg; 0.41 mmol), N-ethyldiisopropylamine (181

[3-Pyridin-2-y1-5([ E] -sty
O

Y

10 O

ul, 1.04 mmol) and N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (81 mg,
0.41 mmol) were added to a mixture of 6-[3-(3,4-difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-
yimethoxy]-nicotinic acid (150 mg, 0.41 mmeol) and 1-aminopyrrolidine (51.8 mg, 0.41 mmol) in

15 THF (15 mL) at room temperature. After stirring overnight the solvent was removed by
distillation and the residue was purified by chromatography (silica, dichloromethane:methanol =
98:2 to 95:5) afforded the title compound (150 mg, 84%) as a white solid. MS: m/c =429.1 [M-
HT.



To a solution of 3-pyridirt-2-y1-5([E]styryl)-isoxazol e-4-carboxylic acid
(1.1 g, 4 mmol) and triethylamne (0.53 nL, 4 nmmol) in THF (15 m) was
added dropwi se at roomtenperature a solution of ethyl chloroformate (0. 36
m., 4 moWwp 2emiaisEs (15 nL). After 1 h the triethyl am reThErhytdnsedl ori de
salt was filtered off and washed with a small anmount of THF. The filtrate
was added to a solution of sodium bor&hydride (0.36 g, 10 nmmol) in water
(10 mL). After stirring for 1 h at 5C aqueous sodi um hydroxide (2 M 22 i)
was added. Extraction with ethyl aEstmegled3dryi ng over sodium sulfate,

filtering d.evapor ati on nt. foll rint ratlo W th

di i sopr opyanjt Rg)txog.f({@p ﬂlén"g* tnl"@sl'é" 5%(5"3?’\3@%6[’%"&1 lﬁ’éag’qv‘\‘)ﬁl te
solid. M5: me = 279.2 10y[;Mth|bxy)—I@hﬁ1nm§-yB ihh @0’ met ho X -nicotinonit
rite To a solution of [3-pyridin-2-yl-5-GELl-styryl)-isoxazol-4-yl]-nethanol
(1.5 g, 5mol) in DVF (30 igi was added 6-chl oro-3-pyridine-carbonitrile
(0.82 g, 6 mol) and sodi um{{l5 hydride (0.26 goof a 55% di spersion in
mneral oil, 6 rnnol). The m\*ElNre was stlr;{dg&t 70 C for 3 h. Then the

tenperature was raised to 90/C for 1 h. Aft aporation of the sol vent
the residue was partitioned*(et hyl ac‘\eft at l[(I ) and the organi c phase was
dried (Na2SO4) and filter of sf'he sol vent followed by
trituration with diisopropyl Oa r e title conpound (1 8 g, 88%
as a light brovvn solid. Ms: e = 381-3“[ M+HP1. 20 e 6- 5-Fo-3din-2-
1-isoxazol -4- I methox -nicotdnonitrile A m xture of

643- pyr| di n- 2 yl 541( E) - styryl)-l soxazol 4 yI rret hoxyknl cotinonitrile (0.57

g, 2°mol), 5%solut|on|n

b | g
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and watmeirid{.(3. 8m|ﬂ) Sﬁamnckikafmeﬂided] aiaoumcem;vme;'emmm& i @iutib2@f C.

Extractiv ter i ng of the
organi cf %ﬁé{gg garlé ?42%1 ‘% 10t (ﬁr g‘\@go §%;Lr)dt]¥ﬁ 8" evapor at ed
and t hefgfxa&b gﬂdﬁst\&ﬂ;gfg 5@ b E@B&hdan\dﬁtﬁéh ddblg& priéoaﬁmb@péga%et? wzlalﬁrfMp% ﬁlﬁilahe {/\bt le
(Z:STJ ljj_gs? @%E%F}ZWA) lggxilrgllbut%?;éam%oamd ethy! ester (6?? 9 g, 349 mmo{) in chloroform
2 ggs gﬁg?ﬁgﬁﬁ%@%ﬁdﬁ'}ﬂ% BroR¥dctih Bristast! whisPURE Vlas Aearddl AFERNOXYIC BLPiARAI trile
6 ( 5- f otfitrigthylamipy (456 M348 miwbyiagliproforyl (R mHOwep addedairomvasd withiné h( 0. 77 g,

t, L e e treated with
SOdI um %% rtjo ﬁngﬁl dgg@( fogg%gt?é Iié.a}?m% ?J?Q#ﬁéejccgro %gc fdggn tr% ? %@%ugpgm}éié FLa | owed to
reach rpm@madtcmnp@watbuﬁé)aﬁvdram‘se wouknp &dlowed by drying over sodium sulfate, filtering

15 and evaporation of the organic solvent furnished a dark brown oil. Chromatographic purification
(silica, heptane: AcOEt = 80:20 to 50:50) afforded the title compound (8.7 g, 11%) as a yellow
oil MS: m/e = 233.3 [M+H]".

b 3-Pyridin-2-vI-5-([El-stvrvl}-isoxazole~-4-carboxvlic acid

20 To a solution of 3-methyl-3-pyridin-2-yl-isoxazole-4-carboxylic acid ethyl ester (3.0 g,
13 mmol) and benzaldehyde (1.32 mL, 13 mmeol) in cthanol (20 mL) was added sodium ethylate
(0.97 g, 14 mmol) and the reaction mixture was stirred at reflux for 40 min. Aqueous
hydrochloric acid (1 M, 14 ml.) was added and stirring was continued for 15 min. The
precipitate was filtered and dried to afford the title compound (2.3 g, 61%) as an off-white solid.

25 MS: m/e =290.9 [M-HJ.



5 for 72 h. Additional sodium borohydride (0.29 g, 7.7 mmvol) was added and
stirring at roomtenperature was continued for 3 h.” After quenching with
met hanol all volatile conponents were evaporated. The residue was

partiti on®® 208¥sA’S acet at e/ brine). The organic | ayer W&S/EFEq16d54iNa2SON4),
filtered and concentrated toto afford the title conmpound (0.73 g, 94% as
a brown solid. M5 rnie = 309.2 [ M FH6-10 g)

645- FwdrOXV|nethyI 3- pyr|d|n 2-y1- |soxazol 4-yl met hoxv) -ni cotinic acid

6- ( 5- Hydr ox& dig2 athgbaket hoxy) - ni cotinonitrile

(0,88 5. 2 Srql)oussd anplued i i hanol (30 ohe ARLERNY Sy

h. The amﬂ)titmhﬁams {(@9apds éttnenbl) o T §15inls) voasiagisiadrodsbisy &l rovma t@mﬂraqueous

hydrochlo |c a ( s, added. i [ki verni ght. t he
preci pi "tsé’ g t%?’ %‘@Fl\%far Og%q 18 ¢ B %Pﬁﬁt(ﬁé Hﬁbt%‘é@rgg’ﬁ%ﬁgrﬁeahﬁﬁ?%% g,
62% 5 asny@rothiokige S Wk filtvRRd dﬂ@dw&@ﬁéﬁ Wit Mrodlt drdounhdf THF. The filtrate was

(1, 1-Di oxo 1, 6- thlonDrphoI 4- 16- (5- hydr oxynet hyl - 3- 20

yl met haadsd joya soditiar of §ad tuwrﬁ%x%ﬁe (0.36 g, 10 rmgoly irsate Sﬁfﬂaf After stirring for
6(5W%ww%m%%mmmm&ﬂmwwy%%&m%&ﬁmm%mﬁwmdUO
ng, O. nmol ) DMF (5 nl) was adde |onDrphoI|ne 1, 1-di 6xi de (40 ny,
0. 30 mmn}lg OWNONUmI\THlf@fet filegring hl}dle‘@ptéib@@fzttﬁfht speinefoiloyed byiriwition with

R e O R S e

t enpér atvrré] . After evaporation of the solvent the residue was partitioned
(et hyl acetate/aqueous saturated sodi um bi carbonate sol ution) and .t he
organi ¢ phase was dried (Na2SO4) and concentrated. Chronatography (silica,
di chl or onet hiwe 3 mBtiBRAFDYI- ﬂtE@-@t@rx@) 1'&;@(5@8154 a@e&aﬁtpmdedmmeiet itle conpound
(58 ng, 61 %9 as a white solid. 3 [ MtH|

2010/ 112475PCT £BS926f 5T Hn- 26’!35 @Jaﬁ%}f 15@2132’01-4 -yil- bthanol ( (1.5 g, 5 mmol)

6- (5- Hyd Ty i RV Lovds RMEd SicRiors Yol BRX 80 midiy lont h @Xhs INuAS@RR@PY | - ni cotin
amde O To a solution of

6- ( 35 hylodods thetthgat @556@ fispiirsiop inyninprbxi Honmal yTheaninows yanitestishC Gerd 5
70 ny,: P. , 0.30
I(’nTDI ;ﬂ:} %\Pﬁp @Q% &uwdb(rgaﬂ t% (?rchdﬁe %ﬂe? %&5}7%&%@8} HE e(gltl

: anethyl enzotriaz uroni unt e ra | uor obor at e
(0. 096 wsid@: BB pmtﬁloheca@dlyn\lad‘dtdtcfbnne) and the organic phase was dried (NaSQOy) and
filtered. Evaporation of the solvent followed by trituration with diisopropylether afforded the

title conpound (1.8 g, 88%) as a light brown solid. MS: m/e = 381.3 [M+H] .

20

e) 6-(5-Formyl-3-pvridin-2-vl-isoxazol-4-ylmethoxv)-nicotinonitrile

A mixture of 6-[3-pyridin-2-yl-5-((E)-styryl)-isoxazol-4-ylmethoxy]-nicotinonitrile (.57

g, 2 mmol), osmium{ V1) oxide solution (0.38 ml of a 2.5% solution in tert-butanol, 0.04
mmol), sodium metaperiodate (1.29 g, 6 mmol), benzyltriethylanmmonium chloride (0.14 g, 0.6

25 mmol) in dioxane (13 mL) and water (4.5 mL) was heated in a microwave for 45 min at 120 °C.
Extractive workup (ethyl acetate/water) was followed by drying of the organic phase over
sodium sulfate and filtering. The solvent was evaporated and the residue was triturated with
dusopropylether to afford the title compound (0.23 g, 51%) as a white solid. MS: m/e = 307.2
[M+H]".



di i sopropyl ethylamne (0.15 nL, 0.84 mmol). The reaction m xture was
stirred overnight at roomtenperature. After evaporation of the solvent the
resi due was partitioned (ethyl acetate/aqueous saturated sodi um bi carbonate
sol uti on)waneketilme7or gani ¢ phase was dried 10 (Na2SO4) pCi/iEPed/Edi«and

concentrated. Chromatography (silica, dichloronethanenmethanol = 100:0 to
97:3) afforded the title conpound (5%7y, 65 % as a colorless oil MS: rate
= 369.1 [ M+FI ] . Exanpl e 45

6- (5- Hydr oxyne{hk$dd i ' 53105% metyhokegtinadittiteet r ahydr of ur an-

3-yl)- 15ni ot i nam de. .a s ut i.on f_. VI

- {5 hydr ox iRy TS Sh PR S P Rl s e ey Bt O Wba (7o
mg, 0. 215 fwh)in nkRtdabd (LG mlt. vavesh laldd ad ic3-vath and tebted iyl sodium dordhrfridey, 0. 30
mol), N.N N,N-tetranmethyl-0-(benzqgtriagzole-1-y1)-uroni um .

et r af (0130 b7 FERIE S LAy TGt B 50 ke U OB e oYy e

(0. 15 by 7084 daRhdL sod 1B Hof@SHHQIN 0MoXS, Yr7enMBs wak hdde8 dndMeTind Ghbo@t room
tenperature. After evaporation of the solvent the residue was partitioned
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97: 3) dMNefiadiltered and tdrecoigido o B thegitle@8mppurd 043 gob V) sadbrowt . MS: mie

= 397.1 [MkH' B
56- ( 5- ﬁ?%%‘n%ftcmmﬁdi n- 2-yl -i soxazol - 4- yl met hoxy) - ni coti ni ¢ aci d

N ,Ny-dinethyl- hydrazide O To a solution of
6- (5- hydroxyt - 3-pyridjn-2-yl -i soxazol - 4-

, 0.21 mmétPe R Rl O R PRIy dias e (18 ny, 0.30
mol ), 10 NgMNslyy d}la»g&@w B’gfyhbﬁ#ﬁyi(i ZOLA R oRy LniYdmobi@B (UBS g, 2.9
tetrafl uorobg{rat% (96 y@- .30 mmol ) and I\E’N-di i spprogkll et hyl am ne (0. 15
nm, O SAmAhHIay dwm%@drlég%ﬁ% PGk} dricysodipmhydgpxide (4 M, 30 mL)"was added

and the mixture was stirred at 50 °C for 2 h. The mixture was evaporated to half its original

-nicotinic acid (70
1y C10

bt - Py

v

15 volume and agueous hydrochloric acid (2 M, 30 mL) was added. After stirring overnight the
precipitate was filtered and dried to afford the title compound (0.58 g, 62%) as a white solid.
MS: m/e = 328.2 [M+H]".

h) (1.1-Dioxo-1,6-thiomorphoiin-4-yi}-[6-(5-hydroxymethyl-3-pyridin-2-yl-isoxazol-4-
20  ylmethoxy)-pyridin-3-yl]-methanone
To a solution of 6-(5-hydroxymethyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy)-nicotmic acid
(70 mg, 0.21 mmol) in DMF (5 mL) was added thiomorpholine 1,}-dioxide (40 mg, 0.30 mmol),
N,N, N’ N’-tetramethyl-O-(benzotriazole- 1 -yl)-uronium tetrafluoroborate (96 mg, 0.30 mmol)

and N,N-diisopropy! ethylamine (0.15 mL, 0.84 mmol). The reaction mixture was stirred

25 overnight at room temperature. After evaporation of the solvent the residue was partitioned
(ethyl acetate/aqueous saturated sodium bicarbonate solution) and the organic phase was dried
(NaS04) and concentrated. Chromatography (silica, dichloromethane:methanol = 1000:0 to
975:25) afforded the title compound (58 mg, 61 %) as a white solid. MS: m/e = 445.3 [M+H]".



overni ght at roomtenperature. After evaporation of the solvent the residue
was partitioned (ethyl acetate/aqueous saturated sodi um bi carbonate
solution) and the organi c phase was dried (Na2S™), filtered and

concent r awedtechzaomat ogr aphy (silica, dichl or omet hane:mpatdramobsadr 100: 0 15
to 97: 3) afforded the title conpound (49 ng, 62% as a white solid. Ms:
rn/e = 370.1 [ MtEI TF. Exanpl e 47 -68-

6- ( 5- Hydroxyrret hyl- 3- pyri di n-2-yl -i soxazol - 4-yl met hoxy) - N- (t et rahydr opyr an-
4 yl) ni coti nam de WO 2010/ 1124546l BP2010/ 054141 - 70-

mo. 0,30 ArfeT ARG A PER PR RS RyrEe M pO PN o G o RaERge “The

reaction mxture was stirred rni ght at roomtenperature. After
evaporation of the solvent tfije residue was partitioned (ethyl
acet at e/ agueous sat urated soty bi carbonat e sol ution) and the organic
phase was dried 5 (Na2SO4) and concentrated. Chronmatography (silica,
di chl or onet hane: nmet hanol = : 0 to 97 3) afford d the title conpound (42
ng, 48 %9 as a white solid.; li] . Exanple 48
6- (5- Hydr oxymet hy1- 3- pyri di -yl (b %az t hoxy) - N- nor phol i n- 4-yl -
cotinamde 100 To a solwution oh==
6- (5- hydr oxynet hy1- 3- pyri di n--Z-yl -i soxazol - 4- yI met hoxy)-nicotinic acid (70
ng, 0.21 nmmol) in DMF (5 ) s added 4-am nonor pholine (31 ng, 0.30
mwol), NN N A\koﬂtfohr@ Sydro @k A% 0L Rishx ¥l 2 [n?é@hdfé’f? t
tetrafl uoroboor ate (9 § @? g 0%{ %P%%}Fr Izl?(ltlsli(soprgpyl e 3“’35%“%3“?0 15
m, 084 7Awms ?ZTﬁéncrl)a@z@MBrﬁ FRL eddvéssogtqufaemel(SS ovze P AP gieo AN NG N '-
t enper f f itioned
(otnyl ataferndid Hen B AR L BBl o b e 008 S MR 8RN, e
or gani cdipyaspylvtbglachinedd. 16 Nd2 8@4 ynrasid Tho neetidr aixede w@hsmmit(ﬁzgfn@gjfﬂyt (silica,
di chl or onet hane: af forded the ti conmpound (41
rrg, 47 /Smé%m%er%feof*%Efsf‘s"a%(frf"f"‘f\%"herh"g"em g 5s8uf Ripgpart ‘%’éﬁ(}ﬁ@ﬂe 49

6- ( 3- Budcwatefaghytais QaeyaRid Ry dininSoadinahtc 4oitithe RO X )or MmicSRE0RE dridti cot | nam de

10 (NaySOy), filtered and concentrated. Chromatography (silica, dichloromethane:methanol = 100:0
to 97:3) afforded the title compound (51 mg, 65 %) as a colorless oil. MS: m/e = 369.1 [M+H{".

Example 45
6-(5-Hydroxymethyl-3-pyridin-2-y}-isoxazol-4-yimethoxy)-N-{tetrahydrofuran-3-yl)-
15 nicotinamide
] N
=N

L
== O

To a solution of 6-(5-hydroxymethyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy)-nicotinic acid
(70 mg, 0.21 mmol) in DMF (5 mL) was added 3-aminotetrahydrofuran (26 mg, 0.30 mmol),
N,N,N’ N’-tetramethyl-O-(benzotriazole- 1 -yl)-uronium tetrafluoroborate (96 mg, 0.30 mmol)
20 and N,N-diisopropyl ethylamine (0.15 mL, 0.84 mmol). The reaction mixture was stirred
overnight at room temperature. After evaporation of the solvent the residue was partitioned

(ethyl acetate/aqueous saturated sodium bicarbonate solution) and the organic phase was dried



WO 2010/ 112475PCT/ EP2010/ 054141 - 71- To a sol ution of

6[ 3- but y1-5- hydr oxynet hyl -i soxazol- 4-yl met hoxy]-nicotinic acid nethyl ester
(100 ng, 0.31 nmml) in toluene (1 nth) was added i sopropyl am ne (55 ng,

0. 93 mol woamay/1k&s 7-tri azabi cycl o[ 4. 4. 0] dec- 5- ene ( 26orTusp2f0dh g0l ). The
reaction m xture was stirred for 3.5 days at 50C. A further portion of

i sopropyl am ne was added and the react$on 5 was heated at 50C for an
additional 3.5 days. Dichloronmethane (40 nL) was added and the reaction

m xt ur eMNaS0.) antenteataed. Chrowamgeapbn{siica) ditidarogRthaaditheiniol H 10d:0ky 97:3)

chromat ogr aphy (silica, digchlor t hanc: net hanol 1:0 t 1) to afford the
title c%ﬂ%@%ﬁgeﬁ%"ﬁﬁ’,m“i‘g@%ﬁ TP eploBess iy MSigve ?rﬁ%e?g‘@h[ ©3 [MHt-Hr.
10Exanpl e 50

6- (3- But yl - 5- hydr oxynet hyl -i soxazol - 4-yl met hoxy) - N- ( 3- met hyl oxet an- 3-y1)-n
cotinamde 1 -0 As described in exBringledoq,

6[ 3- but ydsH R RV das0xazalz4-yler el .1 0l Js Qs 1, 0.16
015 v e TR P Rk TR RS Al U NG by
cyclobutylanmine, to the title conpdidtgd®d ny, 48% which was obtained as a
colorless oil. M5: mle = 376.3 [ MtH . Exanple 51

6- (3- But yl - 5- hydr oxynet hyl - i goxagol - 4-yl net hoxy)-N-(2, 2, 2-trifluoroethyl)-n
i cotinam de 20 WD 2010/ 1124%5PCT/ EP2010/ 054141 -72- instead of

cycl obutyl amine, to the titleYcdMpound (11 ng, 18% which was obtained as a
colorless oil. M5: me = 388.2 [MH . Exanple 52

56-(3-13uty1-5-hydroxyneth%P’ oxazizifiiljzgggﬁﬁ)-N-eyelobu(yl-nicotinanid
o— \ \

e @)
O

To a solution of 6-(5-hydroxymethyl~3-pyridin—zuyl—isoxazdl-4-ylmethoxy)~nicotinic acid
{70 mg, 0.21 mmol) in DMF (5 mL) was added N,N-dimethylhydrazine (18 mg, 0.30 mmol),

10 NNN’ N’ -tetramethyl-O-(benzotriazole- 1-yl)-urontum tetrafluoroborate (96 mg, 0.30 mmol)
and N,N-diisopropyl ethylamine (0.15 mL, 0.84 mmol). The reaction mixture was stirred
overnight at room temperature. After evaporation of the solvent the residue was partitioned
(ethyl acetate/aqueous saturated sodium bicarbonate solution) and the organic phase was dried
{Na;S0y), filtered and concentrated. Chromatography (silica, dichloromethane:methanol = 100:0

15 to 97:3) afforded the title compound (49 mg, 62 %) as a white solid. MS: m/e = 370.1 IM-+H]".

Example 47
6-(5-Hydroxymethyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy)-N-(tetrahydropyran-4-yl)-
nicotinamide
j N

=N

20 O
To a solution of 6-(5-hydroxymethyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy)-nicotinic acid
{70 mg, 0.21 mmob) in DMF (5 mL) was added 4-aminotetrahydropyrane (30 mg, 0.30 mmol),



0 a) 3-Butyl-5-(1EJ-styryl)-isoxazol e-4-carboxylic acid To a solution
of 3-butyl-5-nethyl-isoxazol e-4-carboxylic acid ethyl ester (15.0 g, 71.0 -
mml ) and benzal dehyde (7.2 nlL, 71.0 rnnol) in ethanol (100 nL) was added
sodi um et Wwopdodher140s sol ution (21% in ethanol, 29.1 ni, pt8/Ep2emoisk4and t he
reaction mxture was stirred at reflux for 2 h, cooled to roomtenperature
and stirred for 17 h. Hydrochloric aci/@ (1 N, 85 rrilL) was added and the
resulting m xture was extracted twi ce with dichloronethane. The conbi ned
phases Mg¥E’ Wasirethethyl-O-(benzngjazale1 ed)-oveinmsedifuarcotfiaté nand.30inkrhely ed. The

filtrate oncentr d.to br el asty salid and recrystallized
From not HeSraRaTaEHgI BeuteE ol drTtiae bbbl BB BaHE 8 0 o, 429
as a yed,deﬁugiﬁ@i fodm tMBperilLe:. gﬁaﬂ&aﬁorbﬁ&dﬂfthebgo 3Bt Ydsid@e wak Frtiti@dedyryl) - iso
xazol - éwhﬁwnethanol To a solutio

3- but yl € fsaapaqusiseysapslop aua. %%FW%VIbP@tlwl ad the qggpic psevirfBicel and
tri egshyhamas aﬁ@ccﬁwéﬂﬂdtc%?(?ﬂoﬁﬂ{@ta})h%r [Lﬂ-E'éFdlétﬁ&o%)}ﬁﬂ\@Eeﬁtgﬂﬁd 1®h:09G 9850y

chl or of onnat é triet ylanlnc

hydr ocmf&rd@eth@s@thcmmumd (“Ranp d8 §h)Fas andhitnaslite dSin/h =41 1§ 3dM-FHnount  of THE.
The filtrate was concentrated, the residue taken up in ethanol (70 nL) and
added to a solution of sodiuntborohydride (2.4 g, 63.4 nmmol) in water (35
rnL) at 0 C. After stirring at rooBxdmeplipd8ature for 2.5 days, the reaction

was que de 0 extract d twice
R LT S B Rt S L T e A e
dried over sodiumsulfate filtered. The filtrate was concentrated to a
yellow oil and purified by’ﬁla h chromat ogr aphy (silica,

di chl or onet hane: nmet hanol 10Q.0yto 97:3) to to afford the title conpound
(6.9 g, 98 %9 as an orange qil. Ms: mle = 258.1 [MtH . WO

2010/ 112475PCT/ EP2010/ 05 -73- c) /T \

6- 13-Butyl-5-(FEJ-styryl)tis 01- N-yhret il - nigoti nic acid nmethyl ester
To a suspension of sodi ur@hydri 70 4.24 mfol) in THF (7 mb) at 0C
was added a solution of [3-butyl-5- -styxyl)-isoxazol - 4-yll - met hanol
(993 ng, 3.86 mml) in THE (17 n.) and the M xture was stirred for 30 mn
at dﬁonttenperature The reaction mxture was 5 cooled to 5C and a sol ution

of methyl mog@aﬂtoﬁ%ttre%gd&}yxﬂﬁgy;-ﬁ@gmz 1isBxabE4 gtg M) ggamagga&’

dropwi se. The m xture was stirre om t énper at ur pour ed
over i c@0amd 08t inmnadpinfldYIFES miln Wik eddadé-amisomarpheliter(At mgd0 BO\mn@i)vm th ethyl

acet at ex MRSRELLIL D! Aol o o lroaedl UM ANIRLE: AdueangsaLgted to a

yellom/ot 'sol'l uri ogr aphy
(sili camé\u,\t-mpmrapﬁ ceiyhylina@etsatk, mszommt)stwremwafm]mueb wisetitred | e 10

co un 1.17 9, 77 S_an .orange semi me 393, H .
n‘qg) ove 1ght at Rom terr{%erature After evaporation ofst'.he so?ven‘!v%e residue was parttt;ortew

6[ 3- Butoéﬂhysadeﬂatezaqtemdm&yed?so%wtaetdmtc)somsl@ps)aaz]@ khcdory¥dnies hexwhs dHegot i Ni C
acid nethyl ester To a solutio

643- but Y2304 pq caegpiptey. ?%I‘@;p&%ad@hy {Ailiret HeRlgromsthane: methenal &7 190i9ap RY13)
afforded the title compound (41 mg, 47 %) as a colorless oil. MS: m/e = 412.2 [M+H]'".

20 Example 49
6-(3-Butyl-5-hydroxymethyl-isoxazol-4-ylmethoxy)-N-isopropyl-nicotinamide

N N“4<
54 0

O



15 ester (1.4 g, 3.7 mmol) in tert-butanol (100 nL) was added

nmet hanesul fonam de (356 ng, 3.7 mmol) and AD Mx-a (5.2 g) wth water (100
m.). The reaction m xture was stirred at roomtenperature for 17 h and
ext r act edwwizbtwietshy| acetate. The conbi ned organi c phasesprraeessnashed with
brine, dried over sodiumsulfate and concentrated to a yellow oil. The
crude material was purified by flash-thromat ography (silica gel,

hept ane: et hyl acetate 3:2 to 1:1) to 20 afford the title conmpound (890 ny,
56% as a cdloauohens obb-{3-biE-5-ydroxymdiyl-Asofx MoK - yimethoxylelcotinic acid

-?—33 angpV%jp%&Et%gél%( &g?é.g}/lmﬁlioﬁ)ol)l(l%égghe[h %!Lwag 2 ci/eld igclylpigoopgzlarr]r{ir?e @glngg, 8?95 hyl ester
643- butpthohafid 1,3;7dkBMEI0XY A2 Pheny ket (1% Ine DIoxaa).- Bhotemribh axythirti wat i ni ¢
acid nethyl ester (890 ng, 2.09 mmol) in benzene (10 nE? was added | ead

t et r aachiad £129 ¢ays 85050 2 gherperongf dsepwenizaws a5 aatisd addhe KeetPBact i on
was §t1Ld8aRY of RCEO HLIPRRLHES 4 @Jys.‘lﬁicmoﬁnmélm&e?%ﬁ)&? ShaORide@and irkt er ed

over celite and the filtrate was concentrated to a yellow oil. The oil was
t aken upadtion mexthigriols cOBBRirgied inapdioswdd sileansd elifge by cogmapgrahe4 nmot )

was ad i . port i m , hii.on, 1,0 nme a

cl ear ﬁ?@ﬁ%%§§ﬁP%§§§%F§%¥%ﬁ§%éﬁ?%?#?ﬁgﬁgggpgéﬁg6?e ﬁg@ﬁggg%’gkggﬁ%étirring
at roomolekpersibMf: @/é 83445 [MmH]t.he m xture was 30 filtered over cefite and
the filter cake was washed with nmethanol. The filtrate was concentrated and
the resi due was portioned between 0.5M aqueous hydrochloric acid and et hyl
acetate. The aqueous phase was extEagig@gdsewo tines with ethyl acetate and

t he conmbi ned organic phases were washed with brine, dried over sodium

sul fate Ga(ﬁcP'ttbi‘ng‘éWil‘r“éit"@ﬁthﬁ’blsa"%}@¥‘f'5wl‘%§?‘?x.¥)‘?ﬁ@'W%@Xeta“"3“yl)““""’t‘“am‘de
W20101112475PCT/ EP2010/ 054141 -74- material was purified by chromatography
(silica, heptane:ethyl ace 1:0 to 1:1) to afford the title conpound
(495 ny, 68% as a colorless ofl. Ms: mle = 321.2 [M:l-1] f)

643- But yl - 5- hydr oxynet hyl -i zol - 4-yl met hoxv] -nicotinic acid 5To a

sol ution of 643-butyl-5-hydnox hyl - ysQxazopy 4-yl met hoxykni cotinic acid
nmet hyl ester (490 ngy, 153 i nL) was added aqueous sodi um

’ s stirred at 90C for 17
h. The m xture was concentrated and the residue acidified with aqueous
hydrochloric acid (2 M 15 nth) and extracted tw with ethyl acetate, The

conbi ned organi c phases were washed with brine, dried over sodium 10
sul fat e and Asoiveeiied it @dmpls eyl 3-buybi-hydrexatetbi-dsoppm it fimethesipound (480

ng, 1009 . - = SO e S

o 3- el TS, B o T conDiried psing mety! Roxcianaming NS of 1 nani de
To a5 sotwiobutylaofing 48thb titly derBpduyd (2ayg &L Ny hidhswasabtiined-ay b welohiossyiil- ni cot i ni ¢
acid (49.15,ngy 1) in DMF (2 nL) was added cycl obutyl am ne (25 ng,
0. 35 nﬁwﬁ)?wag%g%ﬁgg iazol-1-y1)-N,N,N , N -tetranet hyl uroni um

tetrafl uoroborate (82 ng, 0.26 nmmol) and Net hyl dii sopropyl am ne (136 btL,
0.80 mmol) with DMVF (1 nlL). The reaction _m xture was stirred for 17 h at
room tenperature. The reaction wasFPRES oned bet ween water and et hyl

acet at e. ¢ [18uAFSARMP0 RARIEY MBI a S ARBRxTR- (b RIBGitok-betR¥IicoBrShRlee and
t he conbi ned organi c phases 20 were washed with brine, dried over sodium
sul fate and concentrated to a yellow oil. The ¢ruge material was purified
by chronmat ography (silica chl or onet hane: net ha 100:0 to 97:3) to

afford the title conpound (36 639N a g rl dss gum Ms: rn/e = 360.3
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[ MtH] *. Exanpl e 53

As described in example 53g, 6-[3-butyl-5-hydroxymethyl-isoxazol-4-ylmethoxy]-

nicotinic acid (49 mg, 0.16 mmol} was converted, using 2,2,2-trifluoroethylamine hydrochloride



25

Azetidin-1-yl-16-(3-Butyl-5-hydroxynethyl -i soxazol -4-yl met hoxy) - pyridin-3-y
| I -met hanone 0 As described in exanple 52g, _

643- but y 138 hiyeriaxygnet hyl - i soxazol - 4-yl met hoxyl - ni cot pa/grrafiods 49 ng, O
16 mml ) was converted, using trinethylene instead of cyclobutyla ne, WO
2010/ 112475PCT/ EP2010/ 054141 -75- to {7Re title conpound (28 ny, 50% which
was obtained as a colorless oil. MS: me = 346.1 [ MrH . Exanple 54

5[ 645- Hpdicakyhmthydty By iodha e gdmposad a}ziczhg,418|%) nﬁiédgw)ob&yﬂdddg R-3-yl]-norp
hol i n-4-yl - net hanone ribed in exanple ,

6- (5- hy%f%%@%??‘r@#h%—‘ ﬁ%???@?ﬁﬁ%ﬁg4l soxazol -4- yl methoxy)-nicotinic acid
(881 ng, 2.7 nmmol) was converted, using norpholine instead of 10

t hi onorpholine 1,1-dioxide, to the title conpound (738 ng, 69% which was
obtained as a white foam MS: nil eExample 53 [ MrH t

Exanmgl e 55 4.(3- W - 7014 -N- -hicotinami

[ 6- Erg But yl -65(-3h13/l(ljtry§)§ql/1 ﬁ%‘i"r’fﬁ“? Thsy 53?3’2‘% ol 241-”§‘i"?r%’t“ ﬁygxri/)c}-f%%q e t—“iﬂnflfi f 14- di oxo015
t hi onor phol i n-4-yl)-nmetharone 0 " -S;

L oA
PRI,
O

a) 3-Butyl-3-([E]-styrv])-isoxazole-4-carboxvlic acid

To a solution of 3-butyl-5-methyl-isoxazole-4-carboxylic acid ethyl ester (15.0 g, 71.0
mmol) and benzaldehyde (7.2 mL, 71.0 mmol) in ethanol (100 mL) was added sodium ethoxide
10 solution (21% in ethanol, 29.1 rﬁL, 78.0 mmol) and the reaction mixture was stirred at reflux for
2 h, cooled to room temperature and stirred for 17 h. Hydrochloric acid (1 N, 85 mL) was added
and the resulting mixture was extracted twice with dichloromethane. The combined phases were
washed with brine, dried over sodium sulfate and filtered. The filirate was concentrated to a
bright yellow pasty solid and recrystallized from hot heptane/ethyl acetate to afford the title
15 compound (8.0 g, 42%) as a yellow sotid. MS: m/e = 270.4 [M-H]..

b) [3-Butyl-5-{{E]-styryD-isoxazol-4-vll-methanol

To a solution of 3-butyl-5-([E}-styryl)-isoxazole-4-carboxylic acid (7.0 g, 25.8 mmol)
and tricthylamine (3.8 mL, 27.0 mmol) in THF (30 mL) was added at 0 °C ethyl chloroformate
20 (2.6 mL, 27.0 mmol). After 1 h the triethylamine hydrochloride salt was filtered off and washed
with a smail amount of THF. The filtratc was concentrated, the residue taken up in ethano! (70
mL} and added to a solution of sodium borohydride (2.4 g, 63.4 mmol) in water (35 mL) at 0 °C.
After stirring at room temperature for 2.5 days, the reaction was quenched with aqueous sodium
hydroxyde (1 M, 40 mL) and extracted twice with tert-butylmethylether. The combined phases
25  were washed with brine, dried over sodjum sulfate and filtered. The filtrate was concentrated to
a yellow oil and purified by flash chromatography (silica, dichloromethane:methanol 100:0 1o
97:3) to to afford the title compound (6.9 g, 98 %) as an orange oil. MS: m/e = 258.1 {M+H]".



0 As described in exanple 52g,

643- but yl - 5- hydr oxynet hyl -i soxazol - 4-yl met hoxyl nicotinic acid (45 ng, 0.15
nrnol) was converted, using thionorpholine-1,1-dioxide instead of

cycl obut yWwamomes1z47® the title conpound (39 ng, 63% whicalepses0eQiai ned as a
light yellowoil. 20 M5: me = 424.2 [MtH . WO

2010/ 112475PCT/ EP2010/ 054141 - 76- -73- Exanpl e 56

(1, 1- Di oxo-1, 6-thi onor phol i n-4-y1)-(643-(5-fluoro-pyridin-2-A-5-hydroxynet h
yl | soxazol 4-¢ybrfaiBuoxs-{ PlstingAsc3axtl M- virkthapgnecotiit)acid methyl ester

5- Fl uor o- pyr.i di ne- 2- car bal dehydge. oxj To,a sol utj. f o

5-f | uor o- 2- f WS‘E)W?HPE%"{(@? &’%{deiaﬁrﬁ%lﬁzwo %#%Eﬁ?%)ﬁbo Hy®edehl ori de
(3. 06 giddddta BN dF)3-BLHARYIE ) (Bryd)-KbXaRNE Wah&harbP(983 o) 3WaSHAdIs 8drinec e
(18.6 g(l)' Then a sof,lq!ution o_ﬂf N{g@(dﬁ.o g, y‘i}gjgol mmlg inmévvat.er (4?6 m.) was
added drdpHti)<ad Bpapixies WisPtied HirRE THRaEt emJenptraie. Jhe wreshon BUEIaNEs 5 C.

The seaghian, BPe il £ shBonldTeRasS bk th 1Y [1@MmB0 m n.
Then HCl(A? N) vva§L adaed tﬁp aci@??y t elﬁ&rroi x%%é%hﬁg?@f@su tlE](r?gmﬁ,)

preci pi wastaddohbdropivise. e eaimizfure waglstweslae chowl tetpwatues for 8 daysf prwted drer icet | e
conpou 4 .99 .a L r sol i.d. s ome = 141.. MVHH] t
o 3¢5 D 15 gt gt WA b BLAINEE il opPiec i olihiph WL 1o o
suspensirad ootr sNdihl muifatsuod coricantchecd(td 268l@y oBbsatianIThe crude Maaiaf wasm (21 nl)

was added..1 ri.dine (0.2 .3 5 mml) and a saol ution of ,

5-f1 uor%l-"ﬁﬁﬁg Dl cprigm %Pﬁ@%&‘éﬂ %Fiu *}?Bta(’%‘?@%g‘m“%@ ]nQTtBl%f)itﬁ EShotEr m (110

r ot )10 d Wolnfp@udd( 1M7L, A%y &0 draiie eéalstie MAfher ®Birmg for 30 mn at this
tenperature a solution of ethyl (E)-3-(1-pyrrolidino)-2-butenoate (6.36 g,
35 mml) in chloroform (4.4 nL) was added. The resulting suspension was
warmed to 50 & anghd-s5Ql Mk hiRA IR RE0 (4 0L N
chl orof orm (4. FrOpw S€ OVEr a per mn. Stirring
was contgthyestefor 1.5 h at 50 C and then cool ed to anbient tenperature. The

sol uti on was;t h Ll i i Ge: or (2 and t he .aqueous | ayers
were extr actSr eodg] % tﬁhg?éﬁ?é))%%gt%@%ﬁ?ggwﬁ{ 09«% g% %Frlcl’xéf 'moc'\cl}el?l‘"“g%1 it %‘yéul fate
and 1&vaptr t.4 g7 owngilvie tat-thaado! DroownL oids. adBed inéthaathl fonainydec B3 Omat 0Pr aphy

(Si 02, heptane:.ethyl tate, = 100:Q t . 80) .afforded the title conpound

(5.83 d?mgg%gé? ’%‘?‘_W&%&h %t.]éf &P@ f’ll%zé%? feaeRiptPItuTe Bt §E5ed)3819081 F| yor o

i di nr 2-idaptretufe KA1 DPR%nd éEradel dith @thd] SRt I TR @Mbined organic phases were

3-(5-Fluoro-pyridin-2-yl1)-5-nethyl -i soxazol e-4-carboxylic acid ethyl ester

(1.05 gvashehWipgine, drer ek sodiye e gl cepcqnfipted ip Dyglieip oil. The gvpanol (6 nl)

was addgg-sadi ) | L 98 M re was
e Q%a:s' 'ﬁhﬁ%ﬁé&?@)@%&%h Chora@grbh® (<MRIek, ﬁé}ﬁarfe%%gg ;ﬁ%%@é(tc’i 9%[&5% ?f?ﬁcf)) i

stirred at refl ux m n. Aqueous hydrochlori i
addédl aiprdthetitl sompeind (BN mael) e r calutkish off HES pneci P17 RINHHIND
2010/ 112475PCT/ EP2010/ 054141

e) 6-[3-Butvl-3-hydroxymethyl-isoxazol-4-vimethoxv]-nicotinic acid methyl ester

To a solution of 6-[3-butyl-5-(1,2-dihydroxy-2-phenylethy!)-isoxazo-4-ylmethoxy]-

nicotinic acid methyl ester (890 mg, 2.09 mmol) in benzene (10 mL) was added lead tetraacetate

25 (1.39 g, 3.13 mmol) with benzene (5 mL) and the reaction was stirred at room temperature for 45
min. The suspension was filtered over celite and the filtrate was concentrated to a yellow oil.
The oil was taken up in methanol (20 mL) and sodium borohydride (198 mg, 5.24 mmol) was
added m portions over 3 min. Upon addition, the reaction became a clear light yellow solution
containing a black precipitate. After stirring at room temperature for 15 min, the mixture was

30 filtered over celite and the filter cake was washed with methanol. The filtrate was concentrated
and the residue was portioned between 0.5M aqueous hydrochloric acid and ethy! acetate. The -
aqueous phase was extracted two times with ethyl acetate and the combined organic phases were

washed with brine, dried over sodium sulfate and concentrated to a yellow oil. The crude



-77- was filtered and dried to afford the title conpound (1.2 g, 85% as an
off-white solid. M5 mc = 309.3 [MH . 3Fluoropyridin-2-D-5-styry Hs

xazoi -4-yl)methano | To a sol ution of

(E) - 3- ( 5- Wioworoopyars di n- 2- 34) - 5-styryl i soxazol e- 4- car boxylgrgo1assqds( 1. 2 g,
3.7 5 mol) and triethylamne (0.52 niL, 3 7 mmmol) in THE (30 nL) was added
dropwi se at roomtenperature a soluti-& of ethyl chlorofornmate (0.36 ni,
3.7 mol) in THE (4 nit). After 1 h the triethylam ne hydrochl oride salt
was fi lmheeed vwab buafis bmmﬁhtu@raﬁhyasiﬁmhéptmﬁnﬂ a@katd HB.to Thetd dffobd ke was

addedtoasolut i um borohydridc (.35 94 ol ) in water (3.5
Af El5ro8PPYRg (%85 fs’ﬁ%nasétc@f@%gh@gﬁu@%ﬁg?gg\[%ﬁﬁﬂoxi de (1 M 11 nit)
vvas added. Extraction with 10 ethyl acetate, drying over sodiumsulfate,
filtering and evaporatl Qn of the soI vent foI I ovved by trituration with
dllsopropyt 5 yeoxymethyls 3fiats - - acgnoy as a white solid
«(afE ; A fﬁ;: f'l%aééoﬂﬂmﬁ)éfﬁﬁ'ﬁ BBk 9@9&9%&@1@guxamylm'é@oxﬂ&ﬁcom%%a@ [ MEHE. e)
64( 3- ( Guéthuiesep{Addigal 23 nyngl) B-Bewyng (A0goarel wd@@/&mm@&d{ymuwc}mm& To a
SUSPENsiofh f ) SR PRaBYH hitfurd 2% Ra aPorrE TPV b, trile Hifur bR oflkcbnifiRey 2dded
(E) - ( 3-{nB-thd namdm)ym adidifidd-will) aqueatsyyilocslontazad ¢4My Iy nith hadhodtra(t866ving, 2. 92
mml) |n TH i) 0 erafure. The reaction mxture S stirred
for i S S Tenp Ll 20 DR REBGF GET6h 6 TSP IO Gho Eottnat & ( 602
ny, 13 551111%%& coRerttatddio GYelds) oilBSarield ad titif RempOBS AL MMaID0SH] NIkesl/cal room
tenperat ure overni ght and water (150 nL) and saturated aqueous ammoni um
chl ori d>¢iMfilon (100 nth) were added. Extracti on with ethyl acetate and
20 chromat ography (silica, ethyl acetate:heptane .= 1:9 to 2:3) afforded the
title conpound (906 ng, 66% as a white SO|Id I\/B n e 432 2 [MEIT . fO

Met hyl 643- (Mﬁxﬁnﬁﬁpi;hg@nﬂmgtwnmgxaznh otinate A
m xt ure of tahé()liut

6- 43- (5-f uor opyr.‘éf.“r?fﬁ 6o oy dor eth‘&"“‘i"‘lﬁ‘ﬂ““&%‘ﬁh W)nﬁ‘f"é%“ﬁ“r?h €°(100 ny,

0 235 nmaog,){. 1 commio )i HMH()ZmE) wss mmuycmu@mnﬁﬁemmg 08548melpl@t i on in water,
25, ' i odat 198 .9 :

benzyl t@?%ﬁ?ﬁ@%ﬂ%@ﬁf%&ﬁ%{ﬁ Rk aiivi "“t‘)fﬁ@é"sbﬁf%? @i“?-% §i26amel o &-ni L)

and wat @kyl{iofropldhmnRs | FeaL a0 Mmal) KiGToway e nfior TRSrdittbnabixidOwss stirred
Extractive workup (ethyl acetate/water) was foll owed by dr%ﬂ/ng of the

or gani cophaBat r@@@rte%%iﬂmﬁ JiF Faedonaied meriiioaed pRyweenHEAtg GIng € @ty apor at ed
and t hery «(%gh%@ pHES wab bftcaliedo mn%bw@h 'eﬁl%g&c@ayé z@mﬁé co%u?ehf Q%ha%mtﬂﬁ@%e%' the

conmpound 3% as a white solid
20160 11997 glaﬁ’glp,d M@po@mﬂ@yer.spgmm quifdtegyxd mchlgtratcd te a yeliow 011 The crude

643- (5- £ 100 QRY Lkl B dddrndto &I VB RS2 Wetfhinol 100:0 to 97:3) to

afford the title compound (36 mg, 63%) as a colorless gum. MS: m/e = 360.3 [M+H]".

Example 53
25 Azetidin-1-yl-[6-(3-Butyl-5-hydroxymethyl-isoxazol-4-ylmethoxy)-pyridin-3-ylj-methanone

.

N N
— O
g/ \/O
O

As described in example 52g, 6-[3-butyl-5-hydroxymethyl-isoxazol-4-ylmethoxy]-

nicotinic actd (49 mg, 0.16 mmol) was converted, using trimethylene instead of cyclobutylamine,



y1) met hoxy) ni coti nate Sodi um borohydride (4.8 ng, 0.13 mml) was added in
portions to nmethyl 64(345- fluoropyridin-2-yl)-5-fornylisoxazo

1- 4-yOret hoxy) nicotinate (91 ng, 0 26 mml) in nmethanol 5 (5 nL). Mer
stirring wWoeenitghats at room tenperature a sol uti on of @CTEPIGEHHI(10% i n
wat er) was added. Extraction with et %/ acetate and chromat ography (silica,
di chol or onet hane: net hanol =- 1:0 to 9/3t) afforded the title conpound (89
ng, 88% as a white solid. Ms: mle = 360.1 [Mt-H]. h)

643- ( 5-th th@dﬁbpymp@imld (28 w1 5@ ) Wiydh yohsaihgd Jsiasokaized oild-NB 1 mst=hiby) ni cot i ni ¢
acid T

643- (S%Wdr opyridin-2-y1)-5- (hydroxynet hyl )i soxazol - 4- yQret hoxy) ni coti nate
(450 10 ng, 1.25 mol) in THF (14 m_) met hanol (4 nL) and water (05 nlL)
was added |ithium hydroxide (105 'a 5 The reaction m xture was
stirred for | h at roomtenperatur l ?‘iemopltate formed upon addition of
aquegus jhysl 9l 130 diR2 - x(l—'iso%:lazdl-q fiekitbky)-Fyidih 3LYIPfho LY kNg
affo?deég%(hgptﬁﬁ?e eggnpglh)ﬁd (411 ny, 950yl as ayv\g’lrte so],rlP @ﬁg) ink = 344.1
[MH. 15i 1 1-Di oxo-1{6-13-(5- fluwﬁmﬁwq di n- 2-yl ) - 5- hydr oxymet hyl -

i soxazol - 4-yl met hoxl - 4-yl met haxyri di n- 3-ct hanone To a sol ution of

643- (5-fl uoropyridi n-2-y1l)-5#( hyglr oxynet hypi soxazol - 4- yOret hoxy) ni cotinic
acid (384 ng, 1.11 mmol) in 10 nmL) was added t hi onor phol i ne

1, 1- di oxi de (165 nmg, 1.22 mMmo Q

N, N, NI, NI -tetranet hyl-0-(ben

t’ri azol e-1-y1)c uropi um tetraf | uoroborate (393
ng, 20 1.22 mmol) and N, N
reaction mxture was stirr

S pyl yl am (0.95 M, 5.56 mol). The
n om tenperature. After
evaporation of the solvent theg residu rif Cﬁd by chromat ography (silica,

et hyl acet ate: heptane = 1:1 to/1:0) 10 afford e title conmpound (422 ng, 82
A) as a white solid. M5 nmeC= 463.2 [MH. WO

2010/ 112475BCT. EP 010/ 0541 7 i s for,mul a wherein
Sis | ower-al é? [ G Re 4@%@" y“%,’da éhyr%% g;?vvgi I:ﬂIylﬁls‘i’x‘%ce’alhn‘}l'opt| onal Iy be
substi t;tlﬁqeﬂioifi\g,’r)trfblollmclhcﬁiL(BSI m&,;@mgﬁndmdamm@rﬁdl %I@Ehﬁ@h@ldleféﬂiﬁ]mtolﬁe gr oulo
consi sting of hal ogen, .cy r oXx ; 0X erein ary
ona o bPherio i oy Gai by itcsibed Pl ctb o T oo es SBiLEr § DBAT o

i ndepengdgntlig: sl -esdediram t he group consisting of hal ogen, cyano,

Example 55
[6-(3-Butyl-5-hydroxymethyl-isoxazol-4-ylmethoxy)-pyridin-3-ylj-(1,1-dioxo-

15 thiomorphelin-4-yl}-methanone

As described in example 52g, 6-[3-butyl-5-hydroxymethyl-isoxazol-4-yimethoxy]-
nicotinic acid (45 mg, 0.15 mmol) was converted, using thiomorpholine-1,1-dioxide instead of
cyclobutylamine, to the title compound (39 mg, 63%) which was obtained as a light yellow oil.

20 MS:m/ie=424.2 [M+HT .



| ower - al kyl, | ower-al kyl substituted by hal ogen, |ower-al kyl substituted by
hydr oxy, |ower-allcyl-C(0)OH, |ower-alkyl-C(0)O-Iower-alkyl,

| ower - al kyl - CONH2, | ower -al kyl - CO-N(H, | ower - al kyl ),

| ower - al kyyb20@iM{dower - al ky1) 2, | ower al kyl - N( H, | ower - @ICREIPR010/054141

| ower - al kyl - N(| ower -al | cy02, Iomer al | coxy-1 ower-al kyl, 15CO- | ower - al kyl ,
COOH, COO-| ower - al kyl , CONH2, CON( H, Eéwer - al kyl ), CCN(Iomer-aIkyl)Z,

cycl oal kyl , heterocyclyl aryI heteroaryl NH2, N(H, |ower-

N( | ower - alky1)2 hydroxy, Iomer al Kopey onxy, S02- 1 ower - aIkyI

S02- NH2,. SQ2- | ower - al k ower.-a R2i s or

| over - Ky =0X26s§31h§0m phidyd sg}l al: i-"-(%ﬂw ?~Ryrld§h%§ﬁ]§€wanﬂwﬁ ok

| ower - al kyl substituted byﬁhmdnuxypyﬂqubﬂ}mMﬁhmammIoaIkyI substltuted by
hydr oxy, heterocyclyl, heterocyclyl substituted by |ower-al kyl, heteroaryl,
het er oar yl substltuted by |owel-al kyl, (CH2)H O-lower-allcyl or NRARS;

or wherein R2 and R3, togetHher th the nitrogen atomto which they are
attached, foiin a 25heterocyclyli; is 1 or 2;

2010/112475PCT/EP2010/054141 R4, le in é%ntly fromeach other are
sel ected from hydrogen and | @awer-al kyl ; and{pharnmaceutically acceptabl e
salts and esters thereof 2NCo ordigg-fo claim1, wherein R is

| ower - al kyl, aryl, aryl suﬁ v/tut d r 2 hal ogen, heteroaryl or

het er oar yl substituted with h | ogén. \5 / CoRpounds according to any of
claims 1 - 2, wherein Rl is enyl substituted with 1 or 2 hal ogen or
pyridinyl. 4. Conmpounds accé¥ding to any of clains 1 - 3, wherein Rl is
n-butyl, phenyl, 4-chlorophenyl, 4-fluoro-phenyl, 3,4-difluoro-phenyl,

PYT i §i ne- 2-y 1t SrlldlRL O-Rhiddhie 2l 5. Compounds according to any of
S;?: g:s n"éo ?scﬁqxtlon o?r et{ur(])roRE f()rmylpymj&%n%r(g O%?E]n %mol)%nﬁi lhggroxylar%nong hydt)(l)chlomde

(3.06 g, 44 mmol) in ethanol (3.2 mL) and water (9.6 mL.) was added ice (18.6 g). Then a

solution of NaO¥ (4.0 g, 100 mmel) in water (4.6 mL) was added dropwise over 10 min keeping

the temperature between -5 °C and 5 °C. The reaction mixture was then stirred at room

10 temperature for 30 min. Then HCI (4 N) was added to acidify the mixture and the resulting
precipitate was filtered off and washed with water to afford the title compound (4.41 g, 79%) as
a light brown solid. MS: m/e = 141.0 [M+H]",

b) 3-(5-Fluoro-pyridin-2-y1)-5-methyl-isoxazole-4-carboxylic acid cthvl ester

To a suspension of N-chlorosuccinimide (4.63 g, 35 mmol) in chloroform (21 mL) was added

15  pyridine (0.28 mL, 3.5 mmol) and a solution of 5-fluoro-pyridine-2-carbaldehyde oxime (4.86 g,
35 mmol) in chloroform (110 mL) during 15 min at room temperature. After stirring for 30 min
at this temperature a solution of ethyl (E)-3-(1-pyrrolidino)-2-butenoate (6.36 g, 35 mmol) in
chioroform (4.4 mL) was added. The resulting suspension was warmed to 50 °C and a solution
of tricthylamine (4.83 mL, 35 mmol) in chloroform (4.4 mL) was added dropwise over a period

20  of 30 min. Stirring was continued for 1.5 h at 50 °C and then cooled to ambient temperature. The
solution was then diluted with ice-water (200 mL) and the aqueous layers were cxtracted with
dichloromethane (50 mL) and dried over sodium sulfate and evaporation to give a dark brown oil.
Purification by chromatography (S10,, heptane:ethyl acetate = 100:0 to 20:80) afforded the title
compound (35.83 g, 67%) as vellow oil. MS: m/e =251.1 [M+H] .

25 ¢) (E)-3-(5-Fluoropyridin-2-y1)-5-styrylisoxazole-4-carboxylic acid

To a solution of 3-(5-Fluoro-pyridin-2-y1)-5-methyl-isoxazole-4-carboxylic acid ethyl ester (1.05
g, 4.2 mmol) and benzaldehyde (0.42 mL, 4.2 mmol) in ethanol (6 mL.) was added sodium
ethylate (1.5 g, 4.6 mmol) and the reaction mixture was stirred at reflux for 30 min. Aqueous
hydrochloric acid (1 M, 5 mL) was added and stirring was continued for 15 min, The precipitate



6. Conpounds according to any of clains 1 - 5, wherein R2 is hydrogen or
Lower-al kyl. 7. Conpounds according to. any of clains 1 - 6, wherein R2 is
hydrogen. 8. Conpounds according to any of clainms- 1 - 7, wherein R3 is

| ower - al kwb,2ede0wmrs al kyl substituted by hal ogen, | owerCalEeyiiosubstituted by
hydr oxy, cycloal kyl, cycloal kyl 15 substituted by hydroxy, heterocyclyl,
het er ocycl yl substltuted by Lower-al k¥l-, heteroaryL, heteroaryl substituted
by | ower-al kyl, (CH2)0-0-1ower-alkyl or NR4R5, wherein n, R4 and R5 are as
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20 chromatography (silica, ethyl acetate:heptane = 1.9 to 2:3) afforded the title compound (906 mg,

66%) as a white solid. MS: m/e = 4322 [M+H].

f) Methyl 6-((3-(5-fluoropyridin-2-y1)-5-formylisoxazol-4-ylymethoxy)nicotinate

A mixture of methyl 6-((3-(5-fluoropyridin-2-yl)-5-formylisoxazol-4-ylymethoxy)nicotinate (100
mg, (.23 mmol), osmium(VIH) oxide solution (0.55 mL of a 4% solution in water, (.7 mmol),

25  sodium metaperiodate (198 mg, 0.93 mmol), benzyitriethylammonium chioride (21.1 mg, 6.93
mmol) in dioxane (1.8 mL) and water (0.6 mL) was heated in a microwave for 25 min at 120 °C.
Extractive workup (ethyl acetate/water) was followed by drying of the organic phase over
sodium sulfate and filtering. The solvent was evaporated and the residue was triturated with
diisopropylether to afford the title compound (58 mg, 63%) as a white solid. MS: m/e = 358.1

30 [M+H].



ni coti nam de,

643- (4- Fl uor o- phenyl) --5- hydr oxynet hyl -i soxazol - 4-yl met hoxy] -N- (2, 2, 2- uo
o-et hyl)- nicotinan de,

N Cycl opropyzttodiddds (4-f |1 uor o- phenyl) - 5- hydr oxynet hyl - irsa/pramobs#d4ty| met ho
xyl - 15ni coti nam de,

643- (4- Fl uor o- pheny1) - 5- hydr oxynet hyl-7§-soxazol - 4- yl met hoxy} - N- ( 2- net hoxy- et
hyl ) - ni coti nam de, '

643- (4- Fl uQ) Q1dpRe BN csomiby PR NS @¥&boRaoh W idsxRigat i nam de,

20643- ( 4- FI'Uor o- pnenyl) oS- hydroxyhethyl - cyclopentyl)- ni coti nam de,

643- ( 4- - 5- hydr oxynet hyl nmet hyl - et hyl ) - ni coti nar ni de,

643- ( 4-Fddien berpheitidd Y 4.5 niay 0l & xiynie} Wyd add25ohi poediday ko etdhyl §-¢Bi(S0t | nam de, 643
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[M-HT.

15 1} (1. 1-Dioxo-1.6-thiomorpholin-4-v}- {6-[3-(5-fluoro-pyridin-2-y}-5- hvdroxvmethv1~
isoxazol-4-yvlmethoxv]-pyridin-3-vi}-methanone

To a solution of 6-((3-(5-fluoropyridin-2-yl)-5-(hydroxymethyl)isoxazol-4-yl)methoxy)nicotinic
acid (384 mg, 1.11 mmol) in DMF (10 mL) was added thiomorpholine 1,[-dioxide (165 mg,
1.22 mmol), N,N,N’,N’-tetramethyl-O-(benzotriazole-1-yl)-uronium tetrafluoroborate (393 mg,

20 1.22 mmol) and N,N-diisopropy! ethylamine (0.95 mL, 5.56 mmol). The reaction mixture was
stirred for 30 min at room temperature. After evaporation of the sotvent the residue purified by
chromatography (silica, ethylacetate:heptane = 1:1 to 1:0) to afford the title compound (422 mg,
82 %) as a white solid. MS: m/e = 463.2 [M+H]".
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643- (4- Chl or o- phenyl) - 5- hydr oxynet hyl -i soxazol- 4-yl met hoxy] - N-i sopr opyl -

ni coti nam de,

6- 13- (4- GhbBeps/phehy 1) - 5- hydr oxynet hyl-i soxazol - 4- y| mPCh@Eeg{10M8B4a4ic| opr opyl n
i coti nam de,

56- [ 3- (4- Chl or o- pheny1) - 5- hydr oxynmet hy#- i soxazol - 4- yl met hoxy] - N-(2, 2, 2-tri f
| uoro-ethyl)- nicotinam de, 6-[3-(4-Chloro-phenyl)-5-hydro

xynet hyl -i soxazol - 4-yl met hoxy] - N, N- dilgmshy1- ni coti nam de,

643- (4- Chl or o- pheny1) - 5- hydr oxynet hyl -i soxazo 1

- 4- y1lmet hoxyderhbolidd ByREAXYT 1, 1- 10di net hyl- et hyl)-ni coti nam de,

643- (4- Chl or o- pheny1) - 5- hydr oxynet hyl -i soxazol- 4-ylnet hoxy] - N- (1- et hyl - 1H
pyrazol 4-y1)-ni coti nam de, N-O

6- 13- (4- Chl or o- pheny1l) - 5- hydr oxynet i soxazol - 4-yl met hoxyl -N4S) -2, 2, 2-tri
fluoro-1- nethyl- ethyl)-nicotRrraniide, oH

15643- (4- Chl or o- pheny1) - 5- hydr oxyne | -i soxazol - 4-yl net hoxyl - N- (( 1R, 2R) - 2-
hydr oxy- cycl opentyl)-nicotinam de,
6- 13- (4- Chl or o- pheny1l) - 5- hydr oxynet hy?- |\soxazol -4-yl met hoxyl -N-((1S,2S)-2-h

ydr oxycycl opentyl ) -ni coti nam de, —
643- (3, 4-Di fl uor o- pheny1l) - 5- hydr oxynet hyl - Boxazol - 4-yl net hoxyl - N-i sopr opyl -
20ni cot i nani de, N’

643- (3, 4-Di fl uor o- phenyl) - 5- hydr oxyrret(‘hyl R SOfazoI -4-yl met hoxy] - N- (t et rahyd
ro- pyran4-yl)-nicotinam de,
N- Cycl opr opyl net hy1- 6- 13- (3, 4-di f |l uor o- pheny1l) - 5- hydr oxynet hy1l-i soxazol - 4-
yl met hoxyknvbetset nani de,
256-[ 3- (3, 4- Di f | uor o- pheny1) - 5- hydr oxymet hy1-i soxazol - 4-yl met hoxy] - N-(2, 2, 2
-tri %I uor O-%;Ft hylig }Oﬁbﬁgkjm@m (ﬂ'g],eteroaryl, I | I ) I (
643- (3, 4-Di fluoro-phenyl)-5- hydr oxyt net -i soxazol -.4-yl met hoxyl - N- (2, 2, 24
fluoro-1- et hyl _\-vel{%ﬁey} gé_ Il‘wglloc?li can Pﬁ)’%oél’aﬁy Bé’ subst*.itu‘%(e% with 1~ 4 suigs%ttuené
N- Cycl opr opy1- 6- I8icp@ndantli felentsed Grophida gioup Sohsyting R {irdedey] cyiese hydroxy and
xazol- 4-yl met hOXX&Wer-alkoxy,
and wherein aryl and heteroaryl can optionally be substituted with 1 - 4
10 substituents independently selected from the group consisting of halogen, cyano,
lower-alkyl, lower-alkyl substituted by halogen, lower-alky! substituted by
hydroxy, lower-alkyl-C{O)OH, lower-alkyl-C{O)O-lower-alkyl, lower-alkyl-CO-
NH,, lower-alkyl-CO-N(H.lower-alkyl), lower-alkyl-CO-N(lower-alkyl),, lower-
alkyl-N(H,lower-alkyl), lower-alkyl-N(lower-alkyl),, lower-alkoxy-lower-alkyl,
15 CO-lower-alkyl, COOH, COO-lower-alkyl, CONH,, CON(H,lower-alkyl},
CON(lower-alkyl),, cycloalkyl, heterocyclyl, aryl, heteroaryl, NH,, N(H, lower-
alkyl}, N(lower-alkyl),, hydroxy, lower-alkoxy, phenyloxy, SO;-lower-alkyl,
S0O;-NH;, SO,-N(H,lower-alkyl) and SO;-N(lower-alkyl);

R? 18 hydrogen or lower-alkyl;

20 R is lower-alkyl, lower-alky! substituted by halogen, lower-alkyl substituted by
hydroxy, cycloalkyl, cycloalkyl substituted by hydroxy, heterocyelyl, heterocyelyl
substituted by lower-alkyl, heteroaryl, heteroaryl substituted by lower-alkyl,
(CHy),-O-lower-alkyi or NRR”;

or wherein R* and R®, together with the nitrogen atom to which they are attached, form a
25 heterocyclyl,

n islorZ;



30ni cot i nam de,

643- (3, 4-Di fl uor o- phenyl) - 5- hydr oxynet hyl -i soxazol - 4- yl net hoxyl - N- ( 2- hydr ox
y-1,1- dinmethyl-ethyl)-nicotinam de,

643- ( 3, 4- BiG ea@tig4Bhenyl) - 5- hydr oxymnet hyl - i soxazol- 4- yramgrromyb4iie ( 2, 2, 3, 3,
3- pentafl uoro-propyl)-nicotinam de,

356- 13- (3, 4- Di f| uor o- pheny1) - 5- hydr oxyfet hyl-i soxazol - 4- yl met hoxyl - N- ( 2- net
hoxy- et hyl )- ni coti nam de, :
6- 13- (3, 4- Drf REOrRIPRARWE) FEmRU AKFIRL el w&@xﬁm&t&%m&r N-((R)-1-
hydr oxynmet hyl - propyl) - ni coti nam de, WD 2010/ 112475 / EP2010/ 054141 - 83-

643-(3,4-Di f{ | - ph - 5- hydroxynet hyl - i soxazol - 4-yl met hoxyl -N- ((S) - 1-
hydr (()xyr net Y :f’%rf)rr%})‘%%%;éxﬁ}l) ??8?3%%7?%% an ers thareof y Y (9
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yl - 1pr?‘az darapoyings agperdR fraplpige], wherem R is lower-alkyl, aryl, aryl substituted with 1 or
S5N-t ert - Butyhalfig 8- HeBuwdmflick hateroaryp eRi)ed Sritdixy met hyl so ol - 4-yl met hoxyl -

ni coti nam de,
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6- (5- Hydr oxynet hyl- 3- pyri di n- 2-yl -i soxazol - 4-yl met hoxy)-nicotinic acid
N, N-di pet i . . L2
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8. Compounds according to any of claims 1 - 7, wherein R’ is lower-alkyl, lower-alkyl

substituted by halogen, lower-alkyl substituted by hydroxy, cycloalkyl, cycloalkyl

15 substituted by hydroxy, heterocyclyl, heterocyclyl substituted by lower-alkyl, heteroaryl,
heteroaryl substituted by lower-alkyl, (CH,),-O-lower-alkyl or NR*R®, wherein n, R* and
R’ are as defined in claim 1,

9. Compounds according to any of claims 1 - 8, wherein R? is methyl, isopropyl, tert-butyl,
cyclopropylmethyl, 2,2, 2-trifluoro-cthyl, 2,2,3,3,3-pentafluoro-propyl, 2,2,2-trifluoro-1-
20 methyl-ethyl, 2-hydroxy-ethyl, 2-hydroxy-1,1-dimethyl-ethyi, i~hydroxymethyl-propyl, 2-
methoxy-ethyl, cyclopropyl, cyclobutyl, 2-hydroxy-cyclopentyl, pyrrolidin-1-yl,
tetrahydro-furan-3-yl, tetrahydro-pyran-4-yl, morpholin-4-yl, 3-methyl-oxetan-3-yl, 1-
methyl-1H-pyrazol-4-yl or dimethyl-amine.

10.  Compounds according to any of claims 1 - 9, wherein R’ is isopropyl, 1-hydroxymethyl-
25 propyl, cyclopropyl, 2-hydroxy-cyclopentyl or 1-methyl-1H-pyrazol-4-yi.

11. Compounds according to any of claims 1 - 10, wherein R? and R®, together with the
nitrogen atom to which they are attached, form a heterocyclyl.

12.  Compounds according to any of claims 1 - 11, wherein R? and R?, together with the
nitrogen atom to which they are attached, form azetidin-1-yl, 1,1-dioxo-thiomorpholin-4-yi
30 or morpholin-4-yl.



ni coti nam de, 6-(3-Butyl-5-hydroxynethyl-iso xazol-4-ylnetho xy)-N -isopro
pyl - ni coti nam de, ‘
6- ( 3- But yl - 5- hydr oxynet hyl -i soxazol - 4-yl net hoxy) - N- ( 3- net hyl - oxet an- 3-y1) -

ni cot i namyd®z010/112475
256-(3-Buty1-5-hydfoxyincthyl-isoxazol-4-y|nethoxy)-hkfgyg?auwﬁfyfuoro-ethy
O-ni coti na ide, -81-

6- (3-Butyl-5- hydroxynethyl-isoxazol 4- ylnethoxy) N- cycl obut yl - ni coti nam de,
and Azetidi 3-butyl-5-_h met hyl -i,so_xazo 1-4-yl met ho

XYy) - py rltl i n&gn éﬁ%&‘?fgﬁ@ any of c]él £9. )ﬁ/ whcrf):/m R" and R?are lower-alkyl,

[6-(5- FZdroxytnethyl 3- pyrldln 2-yl -isoxazol - 4-yl met hoxy) - pyri di n-3-yl]-nor
phol i n- | Corgmpdsreaondeng to any of claims 1 - 13 selected from the group consisting of:

[ 6- ( 3- But y16~—@ h &6%@1@&%‘1}@%@&%1 ﬂylﬂe%k%oﬁx%?mlﬁrbgwotmaTug t hi omor pho

I- I:))nyil-l] yg.;l- ]Tgi % ‘%’g%ﬁ% bP%%pbWr?fgée&nyt@ggnone 111119tﬁloxy)v§r@potmdnude,

xazol5- 4- y| rfét! Hokyd-l Sythiodiomp@iyd4-yi)- e 3-tiafane phabansihphakinbaseiok &l by
acceptable)%@E&§mﬁgﬁmg§g;gﬁghﬁﬁhggg 15. Conmpounds according to any of
e

clainms 1 d% e e grdup consi sting of:
643- (4- Chl dto- @rFéWQ)P hery ihdey wERailal-ifosaseaAatimathy kyTet-frormppyNibs tpmiiey | -
WO 2010/ 11M{/as(mm@a@h%ﬁﬁﬂhﬂ&axﬁﬂam1m§iomanguﬁkeahoxym (tetrahydro yzan-4-
643- (4- Fl uapo-.phenyl) - 5- hydr oxymet hyl - i soxazol- 4- yl'fret hoxy %
met hyl prop i -Nni co narnlde
643-104- cnl dwvg)ln@rﬁmlyne&yh@dﬁdwlnenowﬂlenyl};éahambcmewnmmmdy;}ymmRy}z R) - 2- hyd
roxycycl opejdoyiddmiaecot i nami de,
643- (4- Chl 0 i soxazol - 4-ylnet ho N41S, 2S) - 2- hydr
oxycycl opeodt'@ 1@@‘3\1‘%& Wﬁf&yg@yéﬁ%ﬂ? KRR BloL iR h%t%t¥6flﬂu0r0 @’fhy?)-
xymet hyl - i susesiponide.- 4- yl met hoxyl - N- (1 - et hyl- 1H pyrazol 4-yl) - ni coti nani dc,
N-Cyclopropyl-6-[3-(4-fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-
15 nicotinamide,

1- hydr oxy

6-[3~(4-Fluoro-phenyl)-5-hydroxymethyl-iso xazol-4-ylmethoxy}-N-(2~methoxy-ethyl)-
nicotinamide,

6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-((1 R,2R})-2-hydroxy-
cyclopentyl)-nicotinamide,

20 6-{3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N~((1S ,28)-2-hydroxy-
cyclopentyl)-nicotinamide,
6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazel-4-ylmethoxy]-N-(2,2,2-trifluoro-1-
methyl-ethyl)-nicotinamide,

6- [3-(4-F1u0r0-phenyl)—5-hydroxymethyl—isoxazo1~4—y1meihoxy}-N-(2—hydr0xy~ 1,1~

25 dimethyl-ethyl)-nicotinamide,
6-{3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-yimethoxy]-N-(2,2,3,3 J3-pentafluoro-
propylj-nicotinamide,
6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ytmethoxy]-N-((R)-1-hydro xymethyl-
propyl)-nicotinamide,

30 6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy}-N-(($)-1 -hydroxymethyl-
propyl)-nicotinamide,
6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(1 -methyl-1H-pyrazol-
4.yh-micotinamide,
6-[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(3 -methyl-oxetan-3-

35 yl)-nicotinamide,

{6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy] -pyridin-3-yl}-(1,1-
dioxo-1,6-thiomorpholin-4-yl)-methanone,



106- ( 5- Fl ydr oxynet hy1- 3- pyri di n- 2- yhi soxazol - 4-yl net hoxy) - N-i sopr opyl - ni cot
i nam de, 643-(4-Fluoro-phenyl)-5-hydro xynethyl-iso xazo 1-4-yl nmetho

xyl -N-(1- et hyl- 1H pyrazo |4-yl)-nicotinam de, and

643- (4- Chixay an@hey! ) - 5- hydr oxymet hyl -i soxazol - 4-yl met hexydsy Nesy,gl opr opyl ni
cotinam de, 15and phal maceutically acceptable salts and esters tlher eof 16.
A process for the preparation of conpgmnds of formula | as defined in any
of claims 1 - 15, conprising: a) reacting a conmpound of forrmula 11 with

5
NEI R2R3: r enzymatij c,biotransfai mati.on .of a ound of foinmula Il1:
I - 85 260 @ﬁ(él?()éklﬂ roﬁ?{‘?ﬂ%g 'gﬁéfoﬁgmgﬁyé'I%aﬂ’éﬁﬂ@ﬂthﬁb@g@gsoﬂ%@?% hydr ogen or
tert-butyl divgpsichrpldsi |y ~and R7 is hydrogen or |ower-alkyl. 17. Conpounds
accor di ng t6){ﬁ@yaﬁ&o%éﬁﬁfﬁs%ydroﬂﬁnetﬁﬁ-_ti@qxg?&-'4§yﬁ¥thkgﬁar@{g?&@? f claim 16.

18. Pharmaceutli cal, conpdsitidons conprising a conpo ula 1
accordi ng tB8MMEE: claims 1 - 15 and a pharmaceutical acceptable carrier

and/ 6r adj uvEaf-CHlGo-1GonppiHhgdoaanandiingaid-4ayiinetbx gl i 1B, 2drifludd-41al). use as
t her apeuti g;a¢hi4g.substances. 20. Conpounds according to any of clains 1 -
15 for use as therapeutic active substances for the treatnent or prevention
of di seasedPel HthderormdeniiS-tpfaxymeisy risxagst dryimgthox e Nudimethyl-c onpounds
accordi ng tricoginym@k, clains 1 - 15 for the preparation of nedi canments for
the treat r-preventi.on, of dis es which .are rel at ot GABA A a5
recept or. ZES"@‘F%H?J@ 33%8?@6%%%8%1%@?%'33%01"8?%6?1%‘c@ﬂﬁ‘/ﬁiﬁ“(g g%%rﬂﬁ’”slﬁ: 15 for

t he Ifr epar aimefhyiofibyieticetimenites useful for the treatment or prevention of
acut e and/ Gg.[3CRAIQNS-heyIPS- Qg ]gg?}lmam%%im_ ﬁ%w}vb@.éﬂh%{yﬁ?ﬁu a7ol-

Al zhei ner' s q} sease, .nenory defi‘cits, schizophrenia,” positive, gative
and/ or cogni Y1 WARtons associated with schizophrenia, bipolar disorders,
auti sm Dovnrl3sgrchiamphemduf-ofdrbxomaidsiosatol@eyimethskgen (@) delfhordi-sor der s

of circadi affANtNB,; :ﬂﬁ%% ophic lateral sclerosis (ALS), denentia caused
by Al DS, psycﬁgti |1%or' erdrg’ subst ance-i nduced psychotic di sorder, anxiety

di sdfders, Seréridioremheniki-Bydosmessntatoxezddidmetheir]det (I RAR) dshsinay-

di sorder, abslessiMphicoifaulid ve di sorders, acute
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-((18,28)-2-hydroxy-
cyclopentyl}-nicotinamide,
6-[3-(3,4-Difluoro-phenyh)-5-hydroxymethyl-isoxazol-4-yimethoxy]-N-isopropyl-

20 nicotinamide,
6-[3-(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazoi-4-ylmethoxy]-N-(tetrahydro-pyran-
4-yl}-nicotmarnide,
N-Cyclopropylmethyl-6-[3-(3,4-difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-
vimethoxy]-nicotmamide,

25 6-{3-(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(2,2 2-trifluoro-
ethyl}-nicotinamide,
6-[3-(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-yimethoxy]-N-(2,2,2-trifluoro-1-
methyl-ethyl)-nicotinamide, .
N-Cyclopropyl-6-[3-(3,4-diftuoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-

30 nicotinamide,
6-[3-(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy}-N-(2-hydroxy-1, 1-
dimethyl-ethyl)-nicotinamide,
6-{3-(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(2,2,3,3,3-
pentafluoro-propyl)-nicotinamide,

35 6-[3-(3,4-Difluoro-phenyh)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(2-methox y-ethyl)-
nicotinarmide,
6-{3-(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-((R)-1-
hydroxymethyl-propyl)-nicotinamide,



- 86 - stress disorder, drug addictions, novenent disorders, Parkinson's

di sease, restless |leg syndrone, cognition deficiency disorders,
multi-infarct denentia, nood di sorders, depression, neuropsychiatric

condi ti onwp 2psyefosi s, attentiondeficit/hyperactivity pdirgetdeissigieur opat hi c
pai n, stroke and attentional disorders or for the preparation of cognitive
enhancers, -83-

6-[3~(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-((S)-1-
hydroxymethyl-propyl)-nicotinamide,
6-13-(3,4-Difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-( 1-methyl- 1 H-
pyrazol-4-yh-nicotinamide,

5 N-tert-Butyl-6-[3-(3,4-difluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-
nicotinarmde,
6—[3;(3,4—Diﬂu0r0—phenyl)—S—hydroxymethy}.-isoxazo1—4-y£meth0xy]-N—m0‘{ph0 lin-4-yi-
nicotinamide,
6-{3-(3,4-Diflucro-phenyl)-5-hydroxymethyl-isoxazol-4-yimethoxy]-N-pyrrolidin-1-yl-

10 nicotinamide,

(1,1-Dioxo-1,6-thiomorpholin-4-yl}-{ 6-(5-hydroxymethyl-3-pyridin-2-yl-isoxazoi-4-
ylmethoxy)-pyridin-3-yl]-methanone,
6-(5-Hydroxymethyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy-N-isopropyl-nicotinamide,
6-(5-Hydroxymethyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy)-N-(tetrahydro-furan-3-yl)-

15 nicotinamide,
6-(5-Hydroxymethyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy)-nicotinic acid N',N'-dimethyl-
hydrazide,
6-(5-Hydroxymethyl-3-pyridin-2-yl-isoxazol-4-yimethoxy)-N-(tetrahydro-pyran-4-vl)-
nicotinamide,

20 6-(5-Hydroxymethyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy)-N-morpholin-4~yi-
nicotinamide,
6-(3-Butyl-5-hydroxymethyl-isoxazol-4-ylmethoxy)-N-isopropyi-nicotinamide,
6-(3-Butyl-5-hydroxymethyl-isoxazol-4-ylmethoxy)-N-(3-methyl-oxetan-3-yi)-
nicotinamide,

25 6-(3-Butyl-5-hydroxymethyl-isoxazol-4-ylmethoxy)-N-(2,2,2-trifluoro-ethyl)-nicotinamide,
6-(3-Butyl-5-hydroxymethyl-isoxazoi-4-yimethoxy)-N-cyclobutyl-nicotinamide, and
Azetidin-1-yl-[6-(3-butyl-3-hyvdroxymethyl-isoxazoi-4-ylmethoxy)-pyridin-3-yi]-
methanone, '
[6-(5-Hydroxymethyl-3-pyridin-2-yi-isoxazol-4-ylmethoxy)-pyridin-3-yl]-morpholin-4-yl-

30 methanons,
[6-(3-Butyl-5-hydroxymethyl-isoxazol-4-ylmethoxy)-pyridin-3-y1]-(1,1-dioxo-
thiomorpholin-4-yl)-methanone,

(1,1-Dioxo-1,6-thiomorpho lin-4-y1)- { 6-[ 3-( 5-fluoro-pyridin-2-yl)-5-hydroxymethyl-
1soxazol-4-ylmethoxy]-pyridin-3-yl}-methanone,

35 and pharmaceutically acceptable salts and esters thereof.

15. Compounds according to any of claims 1 - 14 selected from the group consisting of:
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-isopropyl-
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20

16.

WO 2010/112475 PCT/EP2020/054141

-84-

nicotinamide,
6-[3-(4-Fhuoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy}-N-((S)-1-hydroxymethy!-
propyl}-nicotinamide,
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazoi-4-ylmethoxy]-N-((1R, 2R )-2-hydroxy-
cyclopentyl}-nicotinamide,

6~ 3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-yimethoxy]-N-((1S,28)-2-hydroxy-
cyclopentyl)-nicotinamide,
6-[3-(4-Chloro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-(1-methyl-1H-pyrazol-
4-yl)-nicotinamide,
6-(5-Hydroxymethyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy)-N-isopropyl-nicotinamide,
6~[3-(4-Fluoro-phenyl)-5-hydroxymethyl-isoxazol-4-ylmethoxy]-N-( -methyl-1H-pyrazol-
4-yl}-nicotinamide, and
6-[3-(4-Chloro-phenyl)-5-hydroxymethy!-isoxazol-4-yimethoxy]-N-cyclopropyl-
nicotinamide,

and pharmaceutically acceptable salts and esters thereof.

A process for the preparation of compounds of formula 1 as defined in any of claims 1 - 15,
comprising:

a) reacting a compound of formula II with NHR*R®:

or

b) enzymatic biotransformation of a compound of formula I11:

N0
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18.

19.

20.

22.

-85 -

wherein R', R? and R’ are as defined above, R® is hydrogen or tert-butyldimethylsily] and R’

is hydrogen or lower-alkyl.
Compounds according to any of claims 1 - 15, obtainable by the process of claim 16.

Pharmaceutical compositions comprising a compound of formula I according to any of

claims I - 15 and a pharmaceutical acceptable carrier and/or adjuvant.
Compounds according to any of claims 1 - 15 for use as therapeutic active substances.

Compounds according to any of claims 1 - 13 for use as therapeutic active substances for the

treatment or prevention of diseases related to the GABA A a5 receptor.

The use of compounds according to any of claims 1 - 15 for the preparation of medicaments

for the treatment or prevention of diseases which are related to the GABA A o5 receptor.

The use of compounds according to any of claims I - 15 for the preparation of medicaments
useful for the treatment or prevention of acute and/or chronic neurological disorders,
cognitive disorders, Alzheimer’s disease, memory deficits, schizophrenia, positive, negative
and/or cognitive symptoms associated with schizophrenia, bipolar disorders, autism, Down
syndrome, neurofibromatosis type 1, sleep disorders, disorders of circadian rhythms,
amyotrophic lateral sclerosis (ALS), dementia caused by AIDS, psychotic disorders,
substance-induced psychotic disorder. anxiety disorders, generalized anxiety disorder, panic

disorder, delusional disorder, obsessive/compulsive disorders, acute
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stress disorder, drug addictions, movement disoz‘ders; Parkinson’s disease,
restless leg syndrome, cognition deficiency disorders, multi-infarct dementia,
mood disorders, depression, neuropsychiatric conditions, psychosis, attention-
deficit/hyperactivity disorder, neuropathic pain, stroke and attentional disorders

or for the preparation of cognitive enhancers,



