| MDAZO [1,2-A] PYRIDINES A S JNK MODULATORS The present invention relates
to a nethod for nodul ating c-Jun N-term nal kinases (JNK), and a nethod for
treati ng woxoiymeiesaf flicted with a di sease or conditi orCriERR010AMN2DE

al l eviated by nodulating JNKs with heterocyclic conpounds. The invention
further relates to novel heterocyclic conmpounds and pharnaceuti cal
conpositions conprising said conpound. The c-Jun N-term nal kinases (JNKSs)
are menbers of mtogen-activated protein kinase famly along with p38 and
extracel |l ul ar signal -regul ated ki nases (ERKs). Three distinct genes (jnkl,

j nk2 and jnk3) encoding 10 splice variants have been identified (Y.T. Ip
and R J. Davis, Curr. Qpin. Cell Biol. (1998) 10:205-19). JNKI and JNK2 are
expres i i i i 3.4} i din
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Nat ure (1997) 389:865-70). Menbers of JNK famly are activated by
pro-inflammat ory cytoki nes such as tunor necrosis factor a (TNF-a) and
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of JNKs {.s.. i a WV 11sS upstream Ki es, IMKK4 and MKK7, via dual. .
phosph S?lﬁftévtq%gflﬂr g?*%f? 2 %%&ecsﬁaf’ yr- Té‘%‘ﬁ?‘%?“eoglrl%rf‘%ff%mé%l CSPP,OS@P? C%"?@’éﬁﬂ%

76: 1025h@7pnd theirhas abmedicshows t hat MKK4 and MVK7 can be activated by the
di verse upstream ki nases, including MEKKI and MEKK4, dependi ng upon the
external st ghthicy @R AhChebddt fveRIH ©8%bndecbhed ROV BoflzoRLpyridid ¥rivhiisesBreum
(2003) 48:2450-24). The specificity of JNK signaling 1’s achieved by form ng
a IJNK- dp@&tl#{ ¢ signaling conplex containing nultiple conponents of the

ki nase cascade using scaffold proteins called JNK-interacting proteins (J.
Yasuda et al., Ml. Cell. Biol. (1999R\19: 7245-54). JNKs have been shown to
play inportant roles in inflamation, T functions, apoptosis and

cel lul ar survival by phosphorylating spetifig@ substrates, including
transcription factors such as c-Jun, onent of activator protein- 1
(API') famly, and ATF2, as well as non-transgription factors such as IRS-|
and Bcl-2 (A-M Manning and RJ. Davi sA Nat.RRev. Drug Discov. (2003)
2:554-65). Over-activation of JNK i ¢ belfleved to be an inportant nechani sm
i n aut oi mune, inflammtory, netabo 'c,|neuro|ogical di seases as wel | as
cancer and pain. Rheumatoid arthritis is a system c autoi mune di sease
characterized by chronic inflammtion|fof the joints. In addition to the
joint swelling and pain caused by t N anmat ory process, nost RA
patients ultimately devel op debilitating'joint panmage and

N—r

wherein R', R?, R? and L are as described below and in the claims.

Receptors for the major inhibitory neurotransmitter, gamma-aminobutyric acid (GABA),
are divided into two main classes: (1) GABA A receptors, which are members of the ligand-
10 gated ion channel superfamily and (2) GABA B receptors, which are members of the G-protein
linked receptor family. The GABA A receptor complex which is a membrane-bound

heteropentameric protein polymer is composed principally of o, 3 and y subunits.

Presently a total number of 21 subunits of the GABA A receptor have been cloned and
sequenced. Three types of subunits (o, B and y) are required for the construction of recombinant
15 GABA A receptors which most closely mimic the biochemical, electrophysiological and
pharmacological functions of native GABA A receptors obtained from mammalian brain cells.
There is strong evidence that the benzodiazepine binding site lies between the o and y subunits.
Among the recombinant GABA A receptors, a1 32y2 mimics many effects of the classical type-1
BzR subtypes, whereas a232y2, a382y2 and a5pB2y2 ion channels are termed type-I1 BzR.

20 It has been shown by McNamara and Skelton in Psychobiology, 1993, 21:101-108 that the

benzodiazepine receptor inverse agonist B-CCM enhance spatial learning in the Morris



deformation. Several |ines of conpelling pharnacol ogi cal and genetic
evidence in cellular and ani mal nodels strongly suggest the rel evance and
i mpor t ancwoabiwdeeseact i vat ed JNK i n the pat hogenesi s of RAT/EHPRO1S05222bN0r Nal
activation of JNK was detected in both human arthritic joints fromRA
patients (G Schett et al, Arthritis RiEeum (2000) 43:2501-12) and r odent
arthritic joints fromanimal nodels of arthritis (Z Han et al. . din.
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The compounds of present invention and their pharmaceutically acceptable salts and esters
can be used, alone or in combination with other drugs, as cognitive enhancers or 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

25 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,

30 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.



production (P. Nath et al, Eur. J. Pharmacol. (2005) 506:273-83; P. Eynott
et al, Br. J. Pharmacol. (2003) 140:1373-80). These observati ons suggest
i mpor t antwoabha#9Iafe8 JNKs in the allergic inflammati on, aPCR&EP2010062224 i Ng
process associ ated with hyperresponsi veness. Therefore, bl ockade of JNK
activity is expected to be beneficial f3or the treatnment of asthma. Type 2
di abetes is the nost serious and preval ent nmetabolic disease characterized
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bi ndi ng domai n of the JNK-interacting protein- 1(JIP-1) (H Kaneto et al.
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20 butyl, isobutyl, sec-butyl, fert-butyl and the like. Preferred lower-alkyl groups are n-butyl,
isopropyl and methyl.

The term “hydroxy-lower-alkyl” 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
hydroxy-lower-alkyl include but are not limited to methyl, ethyl, propyl, isopropyl, isobutyl, sec-

25  butyl, tert-butyl, pentyl or n-hexyl substituted by one or more hydroxy group(s), in particular
with one, two or three hydroxy groups, preferably with one or two hydroxy group, as well as
those groups specifically illustrated by the examples herein below. Among the preferred
hydroxy-lower-alkyl groups are 2-hydroxy-ethyl, 2-hydroxy-1-methyl-ethyl, 2-hydroxy-1-
hydroxymethyl-ethyl, 2-hydroxy-2-methyl-propyl.

30 The term “cyano-lower-alkyl” denotes a lower-alkyl group as defined above wherein at
least one of the hydrogen atoms of the alkyl group is replaced by a cyano group. Examples of
cyano-lower-alkyl include but are not limited to methyl, ethyl, propyl, isopropyl, isobutyl, sec-
butyl, tert-butyl, pentyl or n-hexyl substituted by one or more cyano group(s), preferably by one,

two or three, and more preferably by one cyano group, as well as those groups specifically



Neur odegener ati ve di seases, such as Al zheiner's (AD), Parkinson's (PD) and
stroke are characterized by synaptic | oss, neuronal atrophy and death. The
JNK pat hvsi@ 208873 t o c- Jun activati on has been shownPCo/EpR@y/os2eqausal
role in apoptosis of isolated primary enbryonic neurons and nultiple
neuronal cell lines upon induction of #-variety of stimuli (D.

Bozyczko- Coyne et al, Curr. Drug Targets CNS Neurol. Disord. (2002)

1:31-4 b AD
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furan-3-yl, tetrahydro-pyran-4-yl. Heterocyclyl can optionally be substituted as described for

20 aryl.

The term “aryl” refers to a monovalent aromatic carbocyclic ring system, preferably to
phenyl or naphthyl, and more preferably to phenyl. Aryl can optionally be substituted as

described herein.

Compounds of formula I can form pharmaceutically acceptable acid addition salts.

25 Examples of such pharmaceutically acceptable salts are salts of compounds of formula I with
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, trifluoroacetic acid, citric acid, fumaric acid,
maleic acid, tartaric acid, succinic acid or salicylic acid. The term "pharmaceutically acceptable

30 salts" refers to such salts. Compounds of formula I which comprise an acidic group, such as e.g.
a COOH group, can further form salts with bases. Examples of such salts are alkaline, earth-
alkaline and ammonium salts such as e.g. Na-, K-, Ca- and trimethylammoniumsalt. The term

"pharmaceutically acceptable salts" also refers to such salts.



to activate the JNK pat hway which in turn up-regul ated expression of
anti-apoptotic bcl-2 gene. Interestingly, the multi-drug resistance and
hyper - pr owOf2er0z973s8 seen in treatnentrefractory AM. pat iPEMEP21@95122€N
causally linked to the sustained JNK activity present in these AML sanpl es
(L. Cripe et al, Leukem a (2002) 16:799-812). Activation of JNK in |eukenic
cells resulted in induced expression of efflux punps such as ndrl and MRP
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renal issethasmiyic papeiuinhyrie acidyvehngplaricacid, citrie émecform(cza@@ir}naé@c 20672c989  and
nephy otaepi &Jc@@lcszﬁll@tthﬂﬁarﬁracﬁf‘trﬂe‘tlﬂl‘n@ﬁﬁrﬂﬂnﬁr add LR sﬁrgmaherh% d fdusedie,nodel s
(Francescﬁao et al hrol . Di al ransplant (2007) 22:2 138-48; Flanc
et al ﬁ@?OPHP?C“X?G@??WWQw%§8 708). JNK therefore presents as a novel
therapeutic target for the treatnent and/or prevention of ARF. Accordingly,
JNK nodul ators are useful in treating a variety of di seases and/ or
conditions. One aspect of the invention provides a conmpound of formula |
wherein RLis H -OH -OR or hydroxy-lower alkyl, where Ris |ower alkyl,
benzyl, aryllower alkyl, or methylsufonyl-lower alkyl; R2Zis -OH -NH 2,
-SO 2R4, -NHSO 2R4, -CO 2R5, , where R3 is H, lower acyl, or an am no acid;
R4 is lower alkyl, -NH 2, [ower alkyl-amno, or di(lower alkyl)amno; R5 is
H or lower alkyl; or a pharnmaceutically acceptable salt thereof. The

i nvention al so provi des pharmaceutical conpositions, nethods of using, and
nmet hods of preparing the aforenmenti oned conpounds. Conpounds and
conpositions of the invention are useful in the treatnent and/or prevention
of a c-Jun N-term nal kinase nedi ated di sorder, such as autoi mmune

di sorders,



i nfl ammat ory di sorders, netabolic disorders, neurological diseases, pain,
and cancer. |In sone enbodi nents, conpounds and conpositions of the

i nventi orwaneluwefeal in treating and/ or preventing rheumrar@prdoiansizeiti s,
asthma, type |l diabetes, acute renal failure, Al zheiner's disease,

Par ki nson' s di sease and/or stroke. Defifmitions Unless otherw se stated, the
following terms used in this Application, including the specification and
clainms, ha it I t, as used in
the spect {1 EarHarTE Rk ANAREh HIe DR Phoo kb Dihe BB LT 1 75 B0
and "the" include plural referents unl gss the context clearly dlctates

ot herwi se. "Alkyl" neans the nonoval e | i near or branched saturated

hydr ocar bon noi ety, consisting solely of \bon and hydrogen atons, having
fromone to twelve carbon atons. "Lower 0" refers to an al kyl group of
one to six carbon atons, i.e. G -C al : anpl es of al kyl groups i ncl ude,
but are not limted to, nmethyl, ethyl,] propyb, isopropyl, isobutyl,
sec-butyl, tert -butyl, pentyl, n-he octyl , dodecyl, and the Ilike.
"Branched al kyl" refers to an al kyl y having at | east one branch, for

exanpl e, isopropyl, isobutyl, tert- , and the like. Simlarly, "Iower
al koxy" refers to a noiety of the forimi-OR and "acyl" refers to a noiety
of the form-C(OR, where Ris lower glkyl. "Al kylene" nmeans a | i near

saturated dival ent hydrocarbon noi %one to six carbon atons or a
branched saturated dival ent hydrocarbon radicallof three to six carbon
atons, e.g., nethylene, ethylene, 2,2-dinethylethylene, propylene,

2- met hyl pr gplgne, butyl ene, pentylene, and the like. "Al kyl ene di oxy"
means a divalent noiety of the formula -OR- O, where Ris alkylene as

defined herei " a nonoval ent cyclic aromatic hydrocarbon
noi ety ongﬁgﬂ#ﬁa@bﬁ“ Cﬁﬁﬁ%f bior tricyclic aromatic ring. The aryl group

can be optlonally substituted as defined herein. Exanpl es of aryl noieties
i ncludR' bigtloacealigtoddryiit ed to, optionally substituted phenyl, naphthyl,
phenant hryl, fiuorenyl, indenyl, pental enyl, azul enyl, oxydi phenyl,

bi phenyl, onyr} ﬁ)@\%ﬁj' Eﬁ%ﬂ optOTLIRP Pé ﬁh) ¥1'ted \gftfpheﬁpydb%’rﬂufehtgﬂde et%dentl%y |

dlphenylsul opr opy benzod |oxany ur a
benzodi oxyP§ected %ﬁlzld ¢ Ewp|consE RE Al mﬂcyaq@ehzdwm. oserytlk oxy and fluoro-
benzopi per agidislikoxgenzopi perazi nyl , benzopyrrolidinyl, benzomorpholinyl,
nmet hyl enedi oxyphenyl , ethylenedloxyphenyl and the Iike, i ncl udi ng

and wherein aryl can optionally be substituted with 1-4 substituents independently selected

10 from the group consisting of halogen, cyano, hydroxy, lower-alkyl, fluoro-lower-alkyl,
cyano-lower-alkyl, hydroxy-lower-alkyl, 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, CO-lower-alkyl, COOH, COO-lower-alkyl, CONH,, CON(H,lower-alkyl),

15 CON(lower-alkyl),, NH;, N(H, lower-alkyl), N(lower-alkyl),, lower-alkoxy, fluoro-lower-
alkoxy, SO,-lower-alkyl, SO,-NH,, SO,-N(H,lower-alkyl), SO,-N(lower-alkyl),,
cycloalkyl, phenyloxy and phenyl;

R” s lower-alkyl which can optionally be substituted with 1- 4 substituents independently
selected from the group consisting of fluoro, cyano, hydroxy, lower-alkoxy and fluoro-

20 lower-alkoxy;
R’ is-O-R* or N(R’,R%);
R*  is hydrogen or lower-alkyl;

R’  is hydrogen or lower-alkyl;



partially hydrogenated derivatives thereof. "Heteroaryl" means a nonocyclic
noiety of 5 to 7 ring atons having one, two, or three ring heteroatons

sel ect ed woamo97368 or S, the renmining ring atons bei n@CUEPI#®/0b2Rer oar yl
ring may be optionally substituted as defined herein. Exanples of

het eroaryl noieties include, w thout |i/itation, optionally substituted

i m dazol yl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,

t hi adi gzol yl i hi t hi furanyl, pyranyl, pyridinyl,
pyrrol?ﬁ, %?P%g%ﬁg§}ﬂ%@Pxﬁﬂﬁﬁﬁ%MSGP?h%%?ﬁ?%&hanq the like, including
partial | y hywhogenitad Rieart bawidtegethereandofith thadNitregansatomad avhich'they argen, "
and "hal i dei, &E& fUaLAndBbLEyGRangeabl y herein and refer to a substituent
fiuoro, chloro, brono, or 1o0do. The termoxo refers to a doubl e-bonded
oxygen, i'ﬁ" =0. . The terng"ke al" as used herein refers to a ketone

der i vatihd 8hargsrwically aesspielepalit sidhesiess BCB8ind to the sanme carbon atom or
both ends of a group of the fornula - O (lower alkyl)-O are bound to a

si ngd e car liomp@iuods offbemiled ard adividnalyg petferas] anslgdatresceuticallgfaeccptdbde sutts

or gani ' . havj ] n xy i i.d. ;
R et L T
gl ut amipecfased wighbayompeundsof faynpdd Inkeingpastiewinheprefgsdeuci ne, | ysi ne,

| euci ne, nethionine, asparagine, proline, glutamne, arginine, serine,
threoni ne, TyalchbRABoutdsYREARAADNT cANvE BhOSH MBre asHRARAE oS HPsl dnd (8l cxigRans
t hat the r%jere ced ladlcal can be substlt#ted_lndepe den%%y with one or
mor e sdbEIS PR AT QPGS PRICADRYIIARS 1 B Wt Of AABGMTTS SHietse RASK™PlEne t o

t hrge sadesdatdspepicallapuiseatiast@edifomdrormxacpd Rliast@yeibaadkydiadgtoionaddiy

substi tut ed mﬁth.QH i.c withi,n the

racemates or mi r \Aggilé)ad eirno(%|OUd% alale C%Csl ?ﬁl é%tll a[ladct' alf% S be
def i ni (TSRS QUF UG I TOROGY TS S TBSe ¢ Ot QB Ry AOOOBPS HEYE hydr oxy
gr oups .obfmedgbacxamplobpsesolmabn nfjithe atenties by iaptrmatricrsyhthdes omasyhmoegtric
limtati : : I : -
e S ALy SRR oy S S b o P pocesan
3- hydr & Woyefaspent yl, and the |ike. "Leaving group” means a group with the
meani ng conventionally associated with it in synthetic organic chem stry,

iE;( els | an a}l:\ﬂiffh@(f, itG§ QU ﬁid%ﬂto%@?ﬁéék@eﬂg%ﬂﬁfodﬁhl@ﬁ fréllﬁtﬁﬁg: t@radsrpeaﬁ& ir@:ith&(ﬂ'ldb R°ons.
anpl es .of . | eavi ng groups i.nclu ut are not lim¢ted to, hal ogen, .

o1 kane S gRelapg i ad st ooy e orde S aelomrhghi i inolier PRl R

et hanesoRf engisdryed hendionet hyl , benzenesul f onyl oxy, tosyl oxy, and

t hi enyl oxy, di hal ophosphi noyl oxy, optionally substituted benzyl oxy,

i sopropyl Ofy ce Y LAKYdinRAR S éoinlﬁa%und of formula I, L is preferably -CH=CH-.

In certain embodiments of the compound of formula I, R' is aryl or lower-alkyl, preferably
20 lower-alkyl. Even more preferred compounds of the present invention are those, wherein R' is n-
butyl.

In certain embodiments of the compound of formula I, R? is lower-alkyl, preferably methyl.

In certain embodiments of the compound of formula I, R? is preferably N(R’,R®).

In certain embodiments of the compound of formula I, R is preferably hydrogen or methyl.
25 In certain embodiments of the compound of formula I, R’ is preferably hydrogen.

In certain embodiments of the compound of formula I, R® is lower-alkyl, hydroxy-lower-
alkyl or heterocyclyl, preferably hydroxy-lower-alkyl or heterocyclyl. Even more preferred
compounds of the present invention are those, wherein R® is 2-hydroxy-1-methyl-cthyl or

tetrahydro-furan-3-yl.



"Di sease" and "Di sease state" neans any di sease, condition, synptom

di sorder or indication. "lnert organic solvent" or "inert solvent" neans

t he sol vewD 20m/49m88t under the conditions of the reacti eaThPROg/0sR3€ri bed
in conjunction therewith, including for exanple, benzene, tol uene,
acetonitrile, tetrahydrofuran, N, N-di né#hyl formanm de, chloroform nethylene
chl oride or dichl oronethane, dichloroethane, diethyl ether, ethyl acetate,

acet one, {1 BX\Jg Sltapﬁlref&% ghpnogl‘ﬁap&\%(%@%co éhilﬂ% % @%&ﬁq(ﬁemr*b%g E\{ %@anol

tert-bntano ess eci 0 the
contr aregiampllqe asollivaditad CQIQE‘dJHdSl as well e abarmepentighlly mepﬂablgémlts dsrwadhas on are

I nert %)%M@d&%&twaﬁ?%&?%}g és&% h%re%@%%&%&e tﬂ@@nﬂﬁtl{uléﬁits MR ih heupedipt 10

preparing a pharnaceuti cal nposition that general |y safe, non-toxic,

and ne.eﬁmﬂ%ﬁ%ﬂ%@%‘aﬂw %&VIWH@P%@@MG ﬁ%l’é?}t? amf%reérf‘anho'#&nﬂ%@f PRRFSHMi ch

|s aceptcabibge for veterinary as well as human pharnaceutical use.
Pharnaceutically acceptable salts of a conpound neans salts that are

h ti h t

oot red phissbrB3TERh e ednofiy® §F PREEY Briend RSl R or SRR Sl dFrom
includéhegmuﬁcammﬁmgoﬁ salts fornmed with inorganic acids such as

hydr ochl. @E (§‘%§[hylb§’-§ﬁ§?§ﬁ %ggzofi‘gf' Ly v grfrﬁédt&ma&dl&‘me Iy E4tGr, @ci d,  phosphori ¢

acid, organi ¢ aci ds such”’as acetic acid,

benzené\&lﬁoﬂ?mb%{@)dz -(bewrdoi-é-rheavprorsak4-shrendtnigotiesnidec aci d,
elt hpe%tlﬂ(tpmég M@chﬁ 3 “prdrB- hs‘éxé’é’dl-drylgkdﬁ@{]E?Rieﬁﬁhﬁir@-@yﬂa;n—@bl}ﬁ%tﬁaﬁ@ded

ut a | X ol C
ﬁydr oxﬁ\g{‘fﬁwﬁﬁf ng%ﬁlﬁ? 62@%2& %ﬁiyi;gé%‘m‘ﬁ ﬁ%aé‘?lcfé{g‘vdnylhﬂcf)t}naé]&]fi& mal oni ¢
aci d, melydoxgel- dl,ethybbﬂhgl)&(s[(El)-dFﬂicmahylGB -phenybisogazdideyl)-vinyl]-nicotinamide,
2- naphth i c. api | d, i ni id,
ar car cenEEP S LB EoRth Fro B O Gird fifleo i Adde, "t Sand the 1 ke.
or salﬁ%KEbﬁﬁédhmﬁéhﬂaﬂwéﬁmdwwLﬂﬂdlUWYHﬂégﬁhﬁcwndnhéutaﬁeht conpound ei t her

s fﬁpl@ﬁﬁquy %tﬂ@-ﬂetﬂﬂ%x&ﬂ4 Cﬁ{lﬁomg']k@lléo @%@hldoﬁﬂamﬁl@ al kal'ine earth

on, or_ an alum or coor nat organi c or |norgan|c base.

IAccept £oli(B)- 87(3,7;\3%1 ey ek étnwaﬁ&(tgﬁ%@mé%%ﬁoy dcqEnamide,

N- net h36LMEygqmmﬁyl-$Meaiym@aQ£@m4r5a)-vm@qrmi(mmim 1amethryheth§vl)kﬁcouﬁ@@1ﬁ&t abl e
| nor gan! 6 bases, \IEL U 8 U pum O 08, Sl SL WIS 52 SR BRI
6-[(E)-2-(3-Butyl-5- rnethyl isoxazol-4-yl)-vinyl]-N-(tetrahydro-pyran-4-yl)-nicotinamide,

20  6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-((R)-2-hydroxy-1-methyl-ethyl)-
nicotinamide,
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-((S)-2-hydroxy-1-methyl-ethyl)-
nicotinamide
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-(2-hydroxy-1-hydroxymethyl-ethyl)-

25 nicotinamide,

N-Isopropyl-6-[2-(5-methyl-3-phenyl-isoxazol-4-yl)-ethyl]-nicotinamide,
6-[2-(3-Butyl-5-methyl-isoxazol-4-yl)-ethyl]-N-(2-hydroxy-1-methyl-ethyl)-nicotinamide,
and 6-[2-(3-Butyl-5-methyl-isoxazol-4-yl)-ethyl]-N-(tetrahydro-furan-3-yl)-nicotinamide,

and pharmaceutically acceptable salts and esters thereof.

30 Even more preferred compounds of formula I of present invention are those selected from
the group consisting of:
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-(tetrahydro-furan-3-yl)-nicotinamide, and
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-(2-hydroxy-1-methyl-ethyl)-nicotinamide,

and pharmaceutically acceptable salts and esters thereof.



hydr oxi de, and the like. The preferred pharmaceutically acceptable salts
are the salts forned fromacetic acid, hydrochloric acid, sulfuric acid,
met haneswoaniowzazsBd, nal ei ¢ aci d, phosphoric acid, tarPaTiEP2@o0iosk22€itric
acid, sodium potassium calcium zinc, and magnesium "Protective group"
or "protecting group" indicate a chem ®al group which selectively bl ocks
one reactive site in a nultifunctional conpound such that a chem cal
reaction c rrj ye r react.i v
e int ndtedgnPaRtd St by SELERY I Etoril SR R L0 COR Rl IR hitP
cheni stphgrmaCewtically apreptdissals afid est¢rs cambepicpamd bg kyregssneany ping he sicpgof:
groups to block reactive nitrogen and/ or oxygen atons present in the
reactants. afFflac@iPBBpodnd@rii§iiBa {1am no- protecting group” and "nitrogen
protecting group”™ are used interchangeably herein and refer to those
organi c groups intended to protect th%,qbtrogen at om agai nst undesirabl e
reactions during synthetic procedures.j Pary nitrogen protecting groups
i nclude, but are not limted to, t&%B oacetyl, acetam do, benzyl (Bn),
benzyl oxycar bonyl (carbobenzyl oxy, Z) , \p- met hoxybenzyl oxycar bonyl

pni trobenzyl oxycar bonyl, fert-butoxycarbo (BEC), and the like. Skilled
persons will know how to choose a group for the ease of renoval and for the
ability to withstand the foll ow ng reactions. "Subject" nmeans manmal s and
non-rammal & thvisaratandes frmya ihenber of the mammalia class including, but
not limted to, humans; non-human prinmates such as chi npanzees and ot her
apes and nonkey species; farmaninmals sjuch as cattle, horses, sheep, goats,
and swi ne; donestic aninmals such as r.rr'ts, dogs, and cats; |aboratory

animal s including rodents, such as ra m ce, and gui nea pigs; and the

| i ke. Exanpl es of nonmammal s incl ude, are not limted to, birds, and
the like. The term "subject"” does not denote a particular age or sex.
"Therapeutically effective amunt™ ). an anount of a compound that, when
adm nistered to a subject for treating a i dBase state, is sufficient to
effect such treatnent for the disease state. The "therapeutically effective
anmount " m@k&a%§&¥‘aﬁﬁﬁqghﬂﬁaﬂﬁ:the conpound, disease state being treated,
the severity or fe di sease treated, the age and relative health of the
subj ect, the route and formof adm pnisiration, the judgnent of the
attendi ng nedical or veterinary pra ,it'o er, and other factors. The terns
"t hose defined above" and "those def~0p€d herein” when referring to a

vari abl e R

or

10 b) reacting a compound of formula I'V:



i ncorporates by reference the broad definition of the variable as well as
preferred, nore preferred and nost preferred definitions, if any.

"Treati ngvoan10/mrmsat mrent” of a di sease state includes: @ECI/Er@vasi2eag the
di sease state, i.e. causing the clinical synptons of the disease state not
to develop in a subject that nmay be expdsed to or predi sposed to the

di sease state, but does not yet experience or display synptons of the

di sease st%lﬁ#éﬂ%ﬁ 0i rﬂQio?.Totrhﬁ ]Elpe di sease state, i.e., arresting the

devel opment” o @ Ui'séase state or its clinical synptons, or (iii)
relieving the disease state , i.e., causing tenporary or pernmanent
regression of the disease state or its [clinical synptons. The terns
"treating", "contacting"” and "reacti en referring to a chem cal
reacti on neans adding or m xing two myr e reagents under appropriate
conditions to produce the indicated a r the desired product. It should
be appreciated that the reaction which [produces the indicated and/or the
desired product nmay not necessarily g directly fromthe conbination of
two reagents which were initially added, i.dll, there may be one or nore

i ntermedi ates which are produced in the mxture which ultimately leads to
the formatit®@n compblil dfifeintidh @8 and/ or the desired product. The term

"anaer obi ¢ at nosphere” as used herein refers to an atnosphere that
general |y excludes oxygen. A reactia@onducted under an anaerobic

at nrosphere nmay be conducted by, for |ex Ré, bubbling nitrogen or argon (or
anot her inert gas) through the r T m xture, and preferably al so
degassing the reactants. The term"el evated pH' refers to a reaction

m xture having a noderately strong base present, such as, for exanple, Na
CO , whether the reaction mxture is entixely aqueous or not. The term

"el evated tenperature” as used herein rgpier§ to reaction tenperatures in
excess of 700C, typically in excess of 1Q50%« Conmpounds of Forrmula | are
useful for, without limtation, the treatmgnt of inflammtion and/or pain
in a subject. Conpounds of the invention c used to treat pain and
inflammation caused by arthritis, includiog withgut limtation, rheunatoid
arthritis, spondyloarthropathies, gouty arthritis, osteoarthritis, systemc
| upus erythematosus and juvenile arthritis, osteoarthritis, gouty arthritis
and dther &thritic conditions. Such conpounds are al so useful for the
treatnment of pul nonary disorders or lung inflammation, including adult

respirat or y) Bi&bs@asions Y& tOiPoundWfidRaNy1sar coi dosi s, asthma, silicosis,
and

1A



chronic pul nonary inflammtory di sease. The conpounds are al so useful for
the treatnent of inflammuation caused by viral and bacterial infections,

i ncl udi ngveepriV®7368epti ¢ shock, gram negative sepsis, mMrRCAMEPAY10MBIRNYItLI S,
cachexi a secondary to infection or malignancy, pneunonia, and herpes virus.
"Pain" neans the nore or |ess |localizedlsensation of disconfort, distress,
or agony, resulting fromthe stinulation of specialized nerve endi ngs.
There are @?Q¥o éﬁﬁaégfﬁgqﬁqéncludlng, without limtation, Iightning

pai ns, phantomn pains 00 ng pains, acute pain, |nflannatory pai n,

neur opat hi ¢ pain, conplex regional paid, neural gia, neuropathy, and the
like {Dorland' s Illustrated Medi cal NDi Ot i mary, 28th Edition, W B.
Saunder s Conpany, Phil adel phia, PA).- e goal of treatnment of painis to
reduce the degree of severity of Fpain erceived by a treatnment subject.
"Neur opat hic pain" neans the pain resu ng from functional disturbances
and /or pathol ogi cal changes as well as npninflamatory |lesions in the
peri pheral nervous system Exanples of Qeur pat hi ¢ pain include, but are
not limted to, thermal or nechanical h per gesia, thermal or nechani cal
al | odyni a, diabetic pain, entrapment paimand the |ike. Nonenclature and
Structures In general, the nonenclature usgd in this Application is based
on AUTONOMtn) v.4.0, a Beilstein Instit cRdnput eri zed system for the
generation of | UPAC systematic nonenclatufe. Cheld cal structures shown
herein were prepared using |ISIS(r) version 2.2. Any open val ency appearing
on a car borvhegsty 8&RomdR tarogedefaic@above. t he structures herein indicates the
presence of a hydrogen atom Wienever a chiral carbon is present in a
chem cal s int.e t hat | [ eqi o th
that chir alt—[rh(%:%% éﬁﬁ 81rbgecoen undaogg e‘%m%a B f?h %ﬁ?uﬁl;aeo. gfl%fusla ﬁ? é‘gn) ﬂ% ande&NI
publ3 cauf wrdst colehtigrfsi a@demfoeqi m the @Xampl@ar pbmtaiee dortvleticais nvdbM(no@meto dleceersom
their %ﬁﬂl‘e{i‘ﬁ{ e aﬁep&r é}Jan-l(}ﬁ% tﬁ%qegaﬁ)n%ﬁﬁ’ %Qber%rrﬂeGQn 'tl%‘%ﬁ'@&thOM Q)\Hféill?/?e ent

conpoun formul a : erein is oroxy
al kyl , %ﬁéﬁ@lcmhgdmdfv@d aaﬁtvschld bteq%ez‘gared tampwbwre @12k y PO togg00°C
nethylsufonyl-lomer alkyl; R3is H Ilower acyl, or an amno acid; R4 is

| ower al kyIT,he 8ddtidn of @w@hp@lddwff@mﬁmwlv ithdi c(dnqp@hd af i@ﬂn)l&m/ Ren B chrieé H or

| over aI }[( chier eondt tlcpns BGEILL ?natlhe %xamf):l Pha 11131{ ¢r ggﬂdtitlotng%v ?lqmown to the person

10  skilled in the art. For example, the reaction can be performed in a suitable solvent like THF in

the presence of a base like butyllithium at reduced temperatures like -80 to -40°C.

The present invention also relates to compounds of formula I as defined above, when

prepared by a process as described above.



I n sone enbodi nents, the invention provides a conmpound of formula I : (1)
wherein RL is H -OH -OR or hydroxy-lower alkyl, where Ris |ower alkyl,
benzyl, awol2bover3eal kyl, or met hyl suf onyl -1 ower al kyl ; RETIEP201QI65222NH 2,
-SO 2R4, -NHSO 2R4, -CO 2R5, or / N ' , where R3is H |ower acyl, or an
amino acid; R4 is lower alkyl, -NH 2, -IDwer al kyl -am no, or di (| ower

al kyl )amno; R5 is Hor lower alkyl; or a pharnmaceutically acceptable salt
t hereof . | [ S, S, - o]

bnboar ment AT AT §RRMRIRE dh o Rk andBRiP fthaccl b p Tec el (R Eand cvers | o
R2 is #ampelpspgredibyarnirdéass tompprisdng thomigps of:n some of these enbodi nents, Rl

is H 3-nethanesul fonyl propoxy, benzyl oxy, or 2-hydroxyprop-2-yl. In sone
enbodi ment g rdRRiidSa cHRAnANE@eduta 11 N some of these enbodinents, Rl is
benzyl oxy, or2-hydroxyprop-2-yl. In sone enbodi nents, R2 is -OH In sone of

t hese enbodi nents, Rl is H benzyloxy, @ 2- hydroxyprop-2-yl.In sone
enbodi nents, R2 is COR5. In sone of thgse enbodi nents, R5 is | ower alkyl.
In some of these enbodinments, R5 is eg .ng sonme of these enbodi nents, Rl
is Hor benzyl oxy. Another aspect of the invention is a nethod for treating
i nfl ammati on, conprising adm nistering an effective anmpbunt of a conmpound of
t he 5 nvent ivoth liydrexy$arbine by drionhlnsddint thentable.soAaot, keh asgrool afd witer inthent i on

s a phaciReatical GONROstIdal oYL @ AATMBUt.AS of Remlfventi on and

a pharrmaceuti cal Iy "accept abl e excipie appreci ated t hat
conbi nations of the different groups descpybed herein may form ot her

embodi nents. In this manner, a variety of different conpounds are enbodi ed
wi thin the present invention. Represent kive conpounds of the invention are
shown in Table 1 below. Table 1. RepméSentHatiye com ounds of Fornul a

.1 SOXAZOLE / O PYRI DI NE DERI VATI VES W TH ETHYL AND ETHENYL LI NKER The
present invention is concerned with isoxazol e-pyridine derivatives having
af finity amdregetiegthegpmponnst ofdappula 2asith & eldlpripstingragentrsugiaptMNact ur e,

phar maceishdeatinkAaPas §liQBR SRRhASINING HNET 2Rd 4 goul$ 8f A¥mRd:cament s.

~OH

N
)l\
1
R Cl

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

10 3

to give a compound of formula 5:



In particular, the present invention is concerned with isoxazol e-pyridine
derivatives of formula | wherein Rl, R2 , R3 and L are as descri bed bel ow
and i n t hwochavaysicsReceptors for the major inhibitory nedrare@anssizes er,
gama- am nobutyric acid (GABA), are divided into two main classes: (1) GABA
A receptors, which are nenbers of the-l3gandgated i on channel superfamly
and (2) GABA B receptors, which are nenbers of the G protein |inked

receptor fam . T I elo) i i -l

et of opent SEringf SrERRAGARARRL S BB AEdTLED: (el TEO BPEIGIRANG
subuni tseitabity sadeentt IsychaastIdilal MeQye EtQH, vater supive p tcemppundhel foapiaA: r ecept or
have been cl oned and sequenced. Three types of subunits (a, b and g) are
required for the construction of recombragnt GABA A receptors which nost
closely mmc the biochem cal, electrgphysirdiogi cal and pharmacol ogi cal
functions of native GABA A receptorg-obtgi ned from manmmal i an brain cells.
There is strong evidence that the benzod %ﬁgkne bi nding site |ies between
the a and g subunits. Anong the reconbigfant A receptors, al b2g2

m mcs many effects of the classical type-I BzR subtypes, whereas a2b2g2,
a3b2g2 and a5b2g2 ion channels are terned type-11 BzR It has been shown by
McNamar a arfellcskes tyowaétmgRssoaimobind b fpymu kg8 th 2 redu@ingla@gnt, bath ashe
benzodi iRl itnih GEERUAlc URYISR0AGOML ifinCHM GRAJNCEISRBLbRLd&ARAT NG i N
the Morr] swat ermaze. However’, b-CCM and ot her conventional benzodi azepi ne

r ecept SRt et sgdrasskidE aF watst tocgke trempeundrofdemlt dant  whi ch prevents
their use as cognition enhancing agents in humans. In addition, these
conmpounds are non-selective within the\GABA A receptor subunits, whereas a
GABA A a5 receptor partial or full in br &goni st which is relatively free
of activity at GABA A al and/or a2 Rifid/ of a3 receptor binding sites can be
used to provide a nedi canent which is us %1 for enhancing cognition with
reduced or w thout proconvul sant activity. }1 i’s al so possible to use GABA
A a5 inverse agonists which are not free of activity at GABA A al and/or a2

and/or a3 rLeeRBiY a BdMiuNg oFifé@RID Vit inGIXidEiRg hpet ki @Nal thihgafdse @id & §ror

a5 contgini ng supunifs. However,.inverse agoni sts whic e sel.ective for
e AR R N o, SN e bR S8 e diepr bl of bR el VS 13
and a3 receptor binding sites are prefered. Literature has been published
to establish the |Iink between GABA A ubupits and the treatnent of

vari ous di seases of the Central hbrqo sﬁenl | i ke Neuroscience Letts.,
2005, 381, 108-13, Neuropsychobi ol dby, 01, 43(3), 141-44, Amer. J . Med.
Cenetics, 2004, 131B, 51-9, Autism 2007, £} 2): 135-47, Investigacion

d iH?ca, 2007, 48, 529-41, Nature hburoscience}

f) reacting a compound of formula 7 with thionyl chloride in a suitable solvent, such as
dichloromethane, to give a compound of formula I'V:

[ R’
R']

v

g) reacting a compound of formula 8 with a compound of formula II in the presence of a

15 solvent/reagent such as acetic anhydride and acetic acid at elevated temperatures such as 120 °C

O OMe 8



2007, 10, 4 11-13, Neuroscience Letts., 2008, 433, 22-7 and Cell 2008, 135,
549-60. The conpounds of present invention are preferably inverse agonists
of GABA Ava2oi10dejmet s of the present invention are conp@cmaP2ab/ofnesul a
and their pharnmaceutically acceptable salts and esters, the preparation of
t he above nentioned conpounds, nedi camkhts containing themand their

manuf acture as well as the use of the above nentioned conpounds in the

t r eat ment ?§g8%%¥%ﬁ#%8&igf095&@%%9? related to the GABA A a5 receptor. The
conmpounds of ®presen |nven§|on and ‘t heir pharnmaceutically acceptable salts
and esters can be used, alone or in _gonbination with other drugs, as
cognitive enhancers or for the tre t ,or prevention of acute and/or
chroni c neurol ogi cal disorders, ¢ I ve disorders, Alzheimer's disease,
menory deficits, schizophrenia, Fposit\ve, negative and/or cognitive

synpt ons associ ated wi th schi zophreni &xbi pol ar di sorders, autism Down
syndrone, neurofibromatosis type I, sle di sorders, disorders of circadian
rhyt hms, amyotrophic |ateral scIerosisN/A ), denmentia caused by Al DS,
psychotic disorders, substance-induced \psy®hotic disorder, anxiety

di sorders, generalized anxiety disorder;~gani c di sorder, del usiona

di sorder, obsessive/conpul sive disorders, \acute stress di sorder, drug

addi ctions, novenent disorders, Parkins s @Weease, restless |eg syndrone,
cognition deficiency disorders, nulti-infarct ddfiehti a, nood disorders,
depression, neuropsychiatric conditions, psychosis, attentiondeficit/

hyper act i vihy yeadiigoi dehpoundwiamaitia 0 withi dbasstsuok es Bundllietitieni raiatd

di sorders. The foll ow ng defi.niti. of the gen terns used,ip.the )
or esenteiadtiros 1ish “aaef il s B Sy SufteRraR pid BriRti o ueEigy:
appear alone or in conbination. The term "substituted", unless specifically
defined otherw se, neans that the specified group or noiety can bear 1, 2,
3, 4, 5 or 6 substituents. Were any may carry multiple substituents
and a variety of possible substituentp is||provided, the substituents are

i ndependent|y sel ected and need not t the sanme. The term
"unsubstituted" neans that the specifiefl group bears no substituents. The
term"optionally substituted" neans t bhe specified group is
unsubstituted or substituted by one of nore fubstituents, independently
chosen fromthe group of possible substituents. Wen indicating the nunber
of substit yeBfea colipolid 8T foPRElaqB-NOre” neans from one substituent to the
hi ghest possi bl e nunber of substitution, i.e. replacenent of one hydrogen
up to replacenent of all hydrogens hyosubstituents. 1, 2, 3, 4 or 5
substituents are preferred, unless |spesifd?cal |y defined otherw se.
Particularly preferred are 1, wa 4 substituents.

In accordance with Scheme 1, compounds of formula I can be prepared following standard

methods.



The term "al kyl", alone or in conbination with other groups, refers to a
branched or straight-chain nonoval ent saturated aliphatic hydrocarbon
radi cal oVocnw/®me8wenty carbon atons, preferably one t®CIiEPR@OM05224 bon
atons, nore preferably one to ten carbon atons. Lower-al kyl groups as
descri bed bel ow al so are preferred al k¥y$- groups. As used herein, the term
"l oner-al kyl" denotes a saturated straight- or branched-chain group
cont ai 4 oml to 7 carbon atons, for exanple, nethyl, ethyl, propyl,
isoprog%ﬁgﬁégutyl, i sobutyl, sec-butyl, tert-butyl and the |ike. Preferred
| ower - al kyl groups are nkp@tyl, i sopropyl and nethxbo The term
"hydr oxy-1 ower-al kyl " denpt gsra | ower - aVé#/l group as rf ned above wherein
at | east one of the hydrog&n atons of tﬁgmglkyl @r is replaced by a
hydr oxy group. Exanpl es of dr oxy- | owessaabkyl includexbut are not limted
to nethyl, ethyl, propyl, isopropyl,_isbthetyl  secbutyl} tert-butyl, pentyl
or n-hexyl substituted by o of nore tPoxy group(s)y”ify particular with
one, two or three hydroxy gr , prefghahly with one wo hydr oxy group,
as well as those groups specifically ilhustcated by the &xanples herein
bel ow. Among the preferred hygfofye | ower-&'kyl groups ap€ & hydroxy-ethyl,
2- hydroxy-1 -nethyl-ethyl, 2-hydroxy-I| hydroxynethyl- ethyl,
2- hydr oxy- 2- net hyl - propyl . fhe term"cyano-lower-alkyl'A denotes a
| ower - al kyl group as defined above wherein at | east one of the hydrogen
atons of the alkyl group is replaced by a cyano group.| Exanpl es of
cyano-| ower-al kyl include but are not limted to nmeth gfﬁﬁ%hyl, propyl ,
i sopropyl, isobutyl, secbutyl, tert-butyl, pentyl or 7ﬁg%yl substituted by
one or nore cyano group(s), preferably by one, two or three, and nore
preferably by one cyano group, as well as those groups
specificallyillustrated by-d he exanpl es herein bel quo Exanpl es of
cyano- | ower - al kyl groups far . CXCADF%W C( CN) 2H, ]| H2CH2,
C(CN) H2(CH2) 2 and (C(CWH2)RCH. The terpp,.Lt! uororl-owgr-al kyl" refers to
| ower - al kyl groups which ar no- or neaosrply substituted with fluorine.
Exanpl es of fluoro-I|ower-al ky roups_at®% g, CFH2, CFRH, CF3, CF3CH2,
CF3(CH2) 2, (CF3)2CH and CF2HWCFR. The term "l ower - al kaxy"\denotes a group
-O-R wherein Ris |ower-alkyl defined above. The te
“fluoro-lower-al koxy" refers tg the group -O-R, wherein)R ,is
fl uoro-1oweral kyl as defined abowe. Exanples of fl uoro-bOwer-al koxy groups
are e.g. CFH2-O CF2H O, CF3- O CF3CH2-O CF3(CH2)2-O (CF3)2CH O and
CF2H CF2-O The term "cycl o®kyl " refers to a nonoval éht saturated cyclic
hydr ocarbon radical of 3 to 7

on = overnight

N

rt = room temperature
5 DMF = N,N-dimethylformamide
DCM = dichloromethane
TBD = 1,5,7-Triazabicyclo[4.4.0]dec-5-ene
PCC = pyridinium chlorochromate

The corresponding salts with acids can be obtained by standard methods known to the
10 person skilled in the art, e.g. by dissolving 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

15 1/n equivalents of a basic salt such as e.g. M(OH),, wherein M = metal or ammonium cation and



ring carbon atons, preferably 3 to 6 carbon atons, such as cycl opropyl,

cycl obutyl, cyclopentyl, or cyclohexyl. The term "heterocyclyl" refers to a
nonoval erw020t0097368enber ed sat urated nonocyclic ring comCRIRPRIIG/062224 two Or
three ring heteroatons selected fromN, Oor S. One or two ring heteroatons
are preferred. Preferred are 4 to 6 mehbbered heterocyclyl or 5to 6

menber ed heterocyclyl each containing one or two ring heteroatons sel ected

L erranor afhnd o REBRIEAG, 45 SRAEAGNL. TS 8LGE (R0 TRy

tetrahydro

pi peri dthappl-water mlﬁematqtnawdmﬂtmgattehemgn@ end énrehetveﬂ@cﬂpbiem ey evagoration
tetrah;bgq}g,fpﬁﬂggtm@ yl, tetrahydro-pyran-4-yl. Heterocycl yl can optionally
be substituted as described for aryl. The term"aryl" refers to a

nonoval ent _aromati ¢ carboc C|IC stem refe Iy to hen

napht hyl , CRBYESIDR af et uyd% of %ﬁ%ﬂfﬁ mtﬂrRhP TRAgRU 8H%PF£’ %rwgﬂn ut ed
as descuirkzddube gebynremmﬂachaltwle Eﬁbﬁw group edieiitdfi thephaleorle euithi acslithiyle
accept a%o 0 ci.d additi of .such 1phar maceutical ly

e AR AR Ag o3t R T R SRl B B e L ogi cal I y
conpat Wlttb@tm(dnam&ylmmdh)hosrdmmuarshw:ﬂnommh@ﬂpih@tedBDdl’) NN-phuric acid,

| ph

ot handafoiRS LaBbeRRRIBEC)INAS! ﬂ%ﬁt‘ﬂﬁla%ﬁ{b@ﬁ%?e%f‘@*?%ﬁ?o&ﬂﬁf@%t "¢ acid,
trifl uéwém&bleflrie (BRCH, or& 1, ?—éiﬂé’@mj -opaniepYred yACN Y, Nl ttetr e mahivinronigme ar i ¢
aci th  setedluBtdbods (:IrmlrU)s 8l b iiréct r@tien withe suRiBR aRORSINMESUIcidiabdnditions, as

acceptgbl e salts” fers to such salt f or mu

P A Stk Frestie DL Sk e 15 TR AR Bric sH Mkt a1
wi t h baskesCorbpaumab hmmg a&gdﬂmgb@rb&p adrebaddnatitatito cs@rd Wi kiatabiveacadsdyanmoni um
salts Saﬂglh g@s Hogha-, K-, Ca- and trinmethyl anmoniunsalt. The term

"phar maceutl ca ?y acceptable salts" also refers to such salts. The term
"pharmaceutical ly acceptabl e esters” enbraces derivatives of the conmpounds
of fornmul alpsofdrgs gfiicpreparatamis gt ¢aseifedhashaeampiesnthecomgornsisar fersuds I as

Lowgy - @Jzéﬂ}’a{s,allhﬁt@frﬁé‘(ﬂatle %Y‘@(fu%{slﬁﬁh be b@ﬁﬁfed%kl‘&ﬁﬂlglt@‘ﬁﬁlo &l Ylllethods or according

am no-1o no- di -1 ower - al kyl - am no- | ower

mor phol'? 7t 55 ﬁ%h abaw S At GHaeie spRipFroia) ¥Yg"éf?}1%il?1§<nPWé? the At Ar,

pi per a:c'mmec bwedebzklyéthodsqmmah kel arpdrpe razlb gotHeeysgr - al kyl  and

aryl -1 ower - al kyl esters are exanpl es of suitable esters. The nethyl, ethyl,

propyl, butyly ge&ef% LE 30 RpGurtl S ELeH SRAALTin HERLETh ma
phar maceut | Ca cce e es? ernore e OUI’](YS of
f or mul aerivatiedval hctltqu gypgloqupsidh deevatigenwhich wer ¢apable of @wersmn@@bm]dl ng

estay S td pedtRBHPBAALINQNiv@r 9ani ¢ aci ds

As described above, the novel compounds of the present invention and their
pharmaceutically usable 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

25 prevention of diseases which are modulated by ligands for GABA A receptors containing the a5
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 I, sleep disorders, disorders of circadian rhythms,

30 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,



such as, nitric acid, sul phuric acid, phosphoric acid, citric acid, formc
acid, maleic acid, acetic acid, succinic acid, tartaric acid,

met hanesuwphori®7aei d, p-tol uenesul phonic acid and t he IPCr&P2ewaiosiz2ar e non
toxic to living organisns.In detail, the present invention relates to
conpounds of the general fornmula | whet®&n L is -CH2-CH2- or -CH=CH; Rl is
| oner -al kyl or aryl, wherein | ower-al kyl can optionally be substituted wth

1= 4 sufstid ”&Qﬁﬁ@;@&%@t‘? EftdrYer E&?&é‘?@ Pﬁl%”ht% & KR aﬁ%&%h?e%

fluoro, Cy ano wer - a uodr ol ower - ere'n
aryl céﬁr%pmﬂwnamhyﬂb@wBMbstltuted mnth 1-4 substltuents |ndependently
sel ected fromthe group consisting of hal ogen, cyano, hydroxy, |ower-alkyl,

rlo\l;'\g: Oa: (lzwiqfhe@tlt\}%ﬁtl@n lfﬁg\;\?ég?mgl’égerl%l:a%sw har%tfgil’éﬁl'do | (%f\s\lg#li(w pI‘lSlIl a NH 2.
| ower - &P@Puﬁﬁ@nfﬂ%ﬁweéﬁﬂw}m Wtcaﬁvmepé@w%waﬁwﬁww

| oner - al kyl - N(H, | ower -al kyl ), | ower-al kyl-N(Iower-al kyl) 2,
| owes - al koXihe liowatien Kiydwis€CEnbmaeyr comtpoyihds QS iED@bd v u@d dsytherafude2l]y

CON( H, |

N E)Wer 8‘3'\%(5%%)%‘%46)5 es%\lzgl a}?%ﬁher%{a%?f ﬁ%l?% at%\!f_% sul[)#{rllcei %%t?‘%alﬁ%&)t or Ipr(evlentlon

SO2- NHRf dseaseb\r(zvlhlqhmre-l%ttdqa t}le GaA M tweseptat, Ipyttycularlyéglttlhoatektment @thenyl oxy
and phepylentifeof a%uteoétﬁyor%hﬁﬁﬁltc ﬂ@ﬁt&l@g&ﬁ%&%é@ %gﬁﬂ/w@&s&'ﬁgﬁt IAtIZlhTeﬁlqel‘VM th 1- 4

substituents 1 ndependent]| g sel ected fromthe consj sting o | uor o,
cyano, dﬁ%?éﬁ%WmOFbQ\%ﬁCltét €8l PhIRBias PAFHGH mﬁétwe amqé%w)gnme .sgmpwnn 4 or
N( R0 R@jsochfed @1tthyalﬁ@@mngr bip@m disatdeyd, auti¥en lmoxhyggﬁﬂgﬁﬁe QeuloBBRIMAbKY | ;

e R R e e e e %@@to%ts&@%egﬁe?ﬁ
f or m a deekeatiocapstd/by AHDS, psbrahatmahﬂotrdietralshtystmeepdmbdi psywabtisdiandee sharety
t her eofy;, ft? @é}‘ﬁllé%fd } WJdlgorP%taE?rhé ARbMeAyR] usi() Bl ‘?&{ °d and

phar maceut | acce ereotr are indivi [y preferred and
phar rra@@@ﬁsws/lcmpalét’y@ﬁnsameés asite sgess idenoedst, ding addetiansomaydyenydspedered, with

t he; £ommauRds’ Qfisda®, Mt Rss 1e® §YigoRAT bbb A UL N iR ES Bt s, 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

20 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

25 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-

30 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 animal.

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

35 treatment or prevention of acute and/or chronic neurological disorders, cognitive disorders,



The conpounds of formula | can have one or nore asymmetric Carbon atons and
can exist in the formof optically pure enantioners, m xtures of

enant i omewe 20uale7®w8, for exanple, racemates, optically pPOT&P2010/052224

di ast ereoi soners, m xtures of diastereoisoners, diastereoisoneric racemates
or mi xtures of diastereoisoneric racemh$es. The optically active forns can
be obtained for exanple by resolution of the racemate, by asynnetric

synt hes éégheg@eggxﬁ%%%ﬁw&%& SULADI (AL DU OHBRINE Mt} Befifld Al her |

adsorb nvent’i on rac
it is tspmbwmyrerdercsatebyith heltizapheenya, diftsdati dissnders, elutisiinigowvn sw@@@c,u fic residue

Rl to %@uﬁﬁbwﬁ&6§§%e h?%rléacb 'Hl%?d'erp%léé?dg?é MC%lraﬁ rl%ﬂbfm@tal?r%fotr%mg(jét@i%m

rel ating to, anot her resid di scl osed Herein. In certain

enbodi %ﬁf@%ﬁ%@%ﬁ% affwe%by %P%PS&’ChOth_dlﬁ%dffﬁe?‘léﬁté%eylnd‘@qé Oppchofip
cer tai Qi@ dinkeny Sisefdetsh ereedized kil disdfdsd] @nlc, dlﬁdbﬁ détMbndisorder,

| - kyl . f bl | -al kyl . Eve d f th

L e en O brker BP BRARE et St sy Aot RS DI GRy R AR rent <
of t he Padnpounisdlisfasd, ocstiassdeg syrfdPoms doguiinn dbkgitncypliefrderabhyitinefahgtl . | n
certai mEAH R e WRpROIROY Bl ORIV R o B3 SpeLRLFRLY NS, RO

In certain’e Y8 preterably
hydr ogelafieit/ hypsranpivity |dr50é<tar,trmurppé%%pﬁlmmoke and attpatioenhdirerderoer Poeoamition | RS
is 1y efeghaRbdchtydrogen. In certain enbodi ments of the conmpound of formla
I, R6 is |ower-alkyl, hydroxy Iomeralkyl or heterocyclyl, preferably

or esent | B ta 850 FOLEY Bl of CRETP NGy Braiyd FOOo P TaHATOgr
tetrahyﬂm&ﬂknnmnm&by%ehﬁmm&mtommhaﬁumpbéﬂeemeﬂwhmhpnuﬂﬁﬁaamahéﬁﬁﬁh@ﬁpﬁhnds
of for %‘ée tor, a;?al?f?&lﬁirgre%{ t%&?m?rﬁ%qg%e%gntﬁ% df%gut\élag&/%{r cl%%ﬁi%%l‘é 1%?06&%&&11%| | as

phar maceut| C maceut | tabl e
esters duscvedee@fcogrnum ﬁ@@n@lﬁlrseAIZthh@nfg istssciasal mradeﬁi@mn@mmphWelasp@&m\fq,

exafl 630 HR3CHHRE do i Wy niisthy hdbahicy vﬁ@i%%hfz&faﬂr@mﬁe&gél@% @is&fd&fseélftﬁﬂl

enbodlnents of the present |nvent|on Particularl erre conpounds of
f or mul 29Wibsyngraas peuofhematess wpe Liskse disoeiss @&eré%% tadigh BB EBNSI sti ng

of 1 6- [aﬁ’ébtraplﬁléid‘b@{ahscher&ls ghmby Hemm&ﬁmawd b%rAdDS \pvsmhbhc dRbERE, Bittancs-d
T e B BB s LR e ki SR SR ™
- N- ( t etdehivipdaladisprdane Bseydiye/suingtsivadisolders, acute stress disorder, drug addictions,

20 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
the preparation of cognitive enhancers. Such medicaments comprise a compound as described

above.

25 The treatment or prevention of cognitive disorders, Alzheimer’s disease, schizophrenia,
positive, negative and/or cognitive symptoms associated with schizophrenia, Down syndrome,

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

30 Particularly preferred is the treatment or prevention of neurofibromatosis type I.



N- ( 2- Hydr oxy-et hyl )-6-[ (E) - 2- (5-net hyl - 3- phenyl -i soxazol - 4-yl ) -vinyl]-nicot
i nam de, N-(2-Hydroxy-I|-methyl-ethyl)-6-[(E)-2-(5 -nethyl-3 -phenyl -

i soxazo IwWO-2910)09vieByl ] -ni coti nam de, 6-[(E)-2-(5 - Met hpCTEP2@loomeR4

i soxazo | -4-yl)-vinyl] -nicotinic acid, 6-[(E)-2-(3-Butyl-5 -nethyl -

i soxazo 1-4-yl)-vinyl] -nicotinic acidl®ethyl ester, 6-[(E)-2-(3-Butyl-

- et hyI - isoxazo 1-4-yl)-vinyl] -Nisopropyl-nicotinamde, 6-[(E)-2-(3

-Butyl - - :

o1 i cot e o BB IRES ieitiphy i sPdeckarcEuibiiht RUALGTAYERSE )
-N-(2- hydroxy- 1-nmet hy I-ethyll%i ni cotl nam de, 6 [(E)-2-(3 -Butyl -5 -nethyl -
i soxazo 1- Mgmnbragg peparation gl hipdinggsaz- net hyl - propyl ) - ni cot i nami de,
6-[(E)-2-(3 - Butyl 5 rrethyl i soxazo 1-4- yI) Vi nyl ]

-N-(tetr ahYI%EfoBMtryad'f cﬁnipbﬁndya@@AE‘&m Q¢ i i&@p‘egwﬁégme%ﬁré’d by500m§et1t10n for

;“mé E)P |y aazzgn-% % é(%l)ﬂtngll % blgélglg(éq %é (ﬁﬁ%%xpies&mﬁl 15at &t% ransfected)

- N- ( S)or Rumyal (toangichtlyatiiyftetat)hydeptorno Catmpaaitiode 6-[ (E) - 2- (3 - But yl -
- met hyl N (2- hydroxy- 1-hydro xymet hyl -ethyl) -
ni cot i nall%ggjé%zz%}%%o }\ﬁl%z %{ﬂdgé%dz;y%'s met hyl -3 - phenyl i soxazo | -4-yl)-ethyl]

-ni cotinam de, 6-[2-(3-Butyl-5 -nethyl-isoxazo |-4-yl)-ethyl
N (2- hydr Geflpelltratchg fusbenigiya Kraort maviTed ndl 601203 aheGepI2. 8. bt
i soxazaged: po)met Ryl 15 Nﬂ\ﬁtﬁisr Y Qrid dif @aks By bvtfor), Hofdl bﬂﬁ%ﬂ aigh for

phar maceut i cal |y accep ta e s and S 1 he eof Eve erred
conpouﬁasf%%ewaﬂ?ﬁﬁné} qenigy We@éﬁf Mghe ¢§W Qbé Pk i ostie f%%a?ﬁ{)t he
group Gpin. I”EHeId@Q pofists ﬁfefe(tEiusﬁcddéd-nBKtre)’ds-tﬁs bukeand ho&@gaﬂ@ecﬂ.byflp(ylb/t)roﬂ forych)

et b5 S B! I Fees ek e I8 EenoBioSRddahd Aidihis 08 ML oBiee nam de,

and ph@mmo@mnldcsmrb@a‘rad?@é@ abl e salts and esters thereof.The conpounds of
formula I A and I B, enconpassed by conpounds of fornula |, and their

phar maceut 'l&aiolhga@(?&ﬁgﬁl@ BL&yS tletScadidl SRULE SokBR &QO@ P ?@Qel‘?}ﬂa?esﬁ{;vﬁﬁﬁs S

conprising. the a) reactln a conpound of farnu
conpouﬁanf@mefldpﬁlrmlat)ﬁ qofl: mgrpbrgnese pASBIENaEen 1k ¥ rRgngenfiAtionpt b)‘Mr oned; ﬁa &3
conpouRdx@fitsfagd 08 @M Ik o5 subunits and the test compound in the range of 10-107 x 10° M

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
20 liquid scintillation counting. Ki 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 Ki value for displacement of
[*H]flumazenil from o5 subunits of the rat GABA A receptor of 100 nM or less. Most preferred

25 are compounds with a Ki (nM) < 35. In a preferred embodiment the compounds of the invention

are binding selective for the a5 subunit relative to the al, a2 and a3 subunit.



Wi th a conpound of formula |11

hydr ogenation of a conpound of forrmula I A
wherei n RvO 2R0/@73%8d R are as defined above.
wi th a conpound of fornula Il
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Table 1: Binding affinities to HEK293 cells expressing human (h) receptors of

representative examples.

The compounds of formula I as well as their pharmaceutically usable salts can be used as

medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical preparations

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.



e) reacting a conpound of formula 7 with an oxidi zing agent such as
manganese di oxide or PCC in a suitable solvent, such as dichl oronethane, to
gi ve a cowpaarndhafesf ormula 11: f) reacting a conpound ofPCrmpauas22n t h
thionyl chloride in a suitable solvent, such as dichloronethane, to give a
conpound of formula IV: g) reacting a-2bnpound of fornula 8 with a conpound
of formula Il in the presence of a solvent/reagent such as acetic anhydride
and acetic onpound
of formula |§Qﬁ %£%§wﬁ%q$f&%h%§8%0&&%én hﬁ#&Paﬁﬁd%§&§9§e%haa%%5§ 1éé:uch as
butyIIwﬂﬁmﬂwwaﬂnW@ﬁﬂ@édgh@ﬁﬁeﬁatures such as < 68 0C in a suitable
sol vent such as THF with a conpound of fornmula IV: to give a conpound of
formul a I Bdyith®le asz&@feﬁm&emwcﬁ& SANEIR ado ¢.§ ONREH ARShAE éf%dTng’ycleroq an be
pr epar ed follown % st andard met hods. Schene 1 H2, Pd/C IR~ on IB-1 1B
on = oVEEHIYRPUS #= 1 oom t enperature DMF = N, N-di met hyl f or mani de DOM =
di chl oronet hane TBD = |, 5, 7-Tri azabi cycl o[ 4. 4. 0] dec-5-ene PCC = pyridi ni um
chl @ ochr orgaitebld becipentsdsipupfosigrisabics. ginbturd or Hardemd dib, obta) faesd sdyi-
st andar, o the person skilled in the art, e.g. by dissolving
t he congo dhéﬁﬁ%éﬂgnge& in a suitable solvent such as e.g. dioxan or THF
and addi ng an appropriate anount of the corresponding acid. The products
can usual | Mergoyesdthe pharmiggeytict praparafipngcan yort hingescogt Egsh yo lutiihects.onver si on

of a compaies, Rbtth ra@éﬂt@ dmu1i8rs BvRRAMBRC E3baBA! ﬂé’vo%ﬁ@@&l@@ﬁo?v&@rhig weth a
base can be carrie treatnent of. sych a_conpound w HCh a base.

One podsMBiiePiRsTBPY ﬁkl%&%?nas QAnfiox a%ts gl Pepyram g ?f?l&ﬁmo#l prther

equl()/altleai‘alﬁeuﬁéal@dmawbd:e ﬁléblsﬂan@e@ch as e.g. MOHn, wherein M= netal or
anmoni um cati on andn = nunber of hydroxi de anions, to a solution of the

conpound | Thd d%ya{ ge Ikgar MR 1& 11 it gﬁ(ﬁ \%ﬂplofc Qea %glf"[twattoe he%cﬁ%ﬂd{lﬁ
gl ol &

t et rahydr of uran- evaporation
requirements in each partlcular case In general 1n the case of oral adrmnlstratlon 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.

15 The following examples illustrate the present invention without limiting it. All

temperatures are given in degrees Celsius.

Example A

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

mg/tablet
20 Active substance 5
Lactose 45
Corn starch 15

Microcrystalline cellulose 34
Magnesium stearate 1
25 Tablet weight 100



or lyophilisation. The conversion of conpounds of formula | into

phar maceutical ly acceptable esters can be carried out e.g. by treatnent of
a suit ablwocardex3ssgr oup present in the nol ecul e with aPsuiEPabibasrRLohol
using e.g. a condensating reagent such as benzotriazol - 1-

yl oxyt ri s(di met hyl am no) phosphoni um heRaf | uor ophosphate (BOP), N

Ndi cyl ohexyl car bodi i m de (DCC),

N- ( 3- di net 5@1'q@propyl)-N'-ethylcarbodiinide hydr ochl ori de (EDClI) or
C}(I,2-dihg%%ogkéoxo-l-pyridyI)-N,N,N,N—tetra-nethyluroniuntetrafluoroborat
e (TPTU), or by direct reaction with a suitable al cohol under acidic

condi t i ons Capsulesopf thg Elomeng eprappsitipnease maauigetugedst rong nineral acid |ike
hydrochl oric acid, sulfuric acid and the |Iike. Conpounds having a hydroxyl
group can be converted to estepg/Mpkllesuitabl e acids by anal ogous net hods.
I nsofar as their preparation is not described in the exanples, the
conpounds of formula | as well ;as all intermedi ate products can be prepared
accor di ng fﬁ“ﬁﬁﬁﬁ%ﬁgﬁg met hods '8r according to the methods set forth above.
Stariing ndketosal s are comrercilably avail able, known in the art or can be
pr epar ed bgkgﬁggggs known in thg art or in analogy thereto. It will be
appreci ated that the conpounds of general forrmula I in this invention may
be derivatilgé&d at functional gPoups to provide derivatives which are
capabl e of (GaauMenfivigiack to bhe parent conpound in vivo. As described
above, the novel conpounds of the present invention and their

pharmaceutically usable salts and ester ossess val uabl e pha col ogi cal
broper ti es THRACKEAADHARS: Fsiate BOowE Sy Guffa Iy Brmisagin bt A ISR dR & The

c onfb urdsindhutidpempsherse he infixtand is octuaad td the meik o, ehcxelcus adtied ehdriterandntixel or

in comy nati.on -wth other.drugs i he r.prevention of
diseagggﬁﬁ%lg'rﬁ%éﬁﬁﬁﬁgﬁ%@%ﬁH@Qm?%%%ﬁﬁs ?%@E%aﬁ%ﬂ%mggggptors containing the
ab subunit. These diseases include, but are not limted to acute and/or
chroni c nedizémpliCal disorders, cognitive disorders, Al zheinmer's disease,
menory deficits, schizophrenia, positive, negative and/or cognitive

synpt ons aseppdsbaes ¥ thd fRRiZORMNSNItdn Bé BRhafacligor ders, autism Down
syndronme, neurofibromatosis type | sleep disorders, disorders of circadian
rhyt hms, amyotrophic | ateral sclzrosis (ALS), denentia caused by Al DS,
psychotic disorders, substance d psychotic disorder, anxiety

di sorders, generalized anxiety disorder, panic disorder, delusiona

di sbrder, diasizssibsenconpul siveldli sorders, acute stress disorder, drug

addi ct i ONS Quppository mass 1285

Total 1300

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
20 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.



novenent disorders, Parkinson's disease, restless | eg syndronme, cognition
deficiency disorders, multi-infarct denentia, nood disorders, depression,
neur opsycowoanri®7aendi ti ons, psychosi s, attenti on-def ci t PoyFPe@Eos2224 y
di sorder, neuropathic pain, stroke, attentional disorders and need for
cognition enhancenment. The invention t-Beérefore also relates to
pharmaceutical conpositions conprising a compound as defined above and a
phar maceut ircal | c rr| / ew se
P br aces 3?%% Of%l% ﬁﬁg%?%@ El géro%fhgd%ru@gé&éh\s(% Hgl‘;haenﬁvé[n?l\éﬁ “fﬁe%h{ml‘é
subst amotbs canspletsdas|lyniting tm@pamﬁth@ Hivegtice butvreerglytﬂ@tl@mgersplfe@ﬁntattve
treat ngpt..gr prevention of diseases which are related to the GABA A a5
receptor, particularly for the treatnment or prevention of acute and/or
chroni c neurol ogi cal disorders, cognltlve orders, Al zheiner's disease,
menory deficits, schizophrenia, p05|t Pﬁégative and/ or cognitive
synmg ons asseq(E)Lz-ds-Méthylss‘-bhzmhsmzaA pl)a@.hﬂ]-nwosiﬁmwi@ mediliestay Down
syndronme, neurofibromatosis typel, sleep disorders, disorders of circadian
rhyt hms, amyotrophic |ateral ¢ osi s (ALS), denentia caused by Al DS,
psychotic disorders, substancecinguced psychotic disorder, anxiety
di sorders, generalized anxiety Jdi sorder, panic disorder, del usiona
di sorder, obsessive/ conmpul si ;_dlsorders acute stress dlsorder drug
addi ctions, novenent disord di gpase, restless Ieg syndrone
cognition def|C|ency dISOFd&D -
depression, neuropsychiatric copditions\_pg IS, attentlondefC|t/
hyperactivity di sorder, neuropathic pain, stro and attentional disorders
or for use as cognitive enhancers. | n another preferred enbodi nent, the
invention pebali@sviRpRedBiddRe-f0Y-hRIdhedt ment or prevention of di seases
which are related to the GABA A a5 receptor, particularly for the treatnent
or prevention of acut hro i, C_neurol ogi.cal ers, .cognitive
i shr der e, TR RIS SRS AL R G BRp A D0si 11 ve,
negat i dicharehhahamedd m)twasadée;dmamgmeESBOoxﬂe@ll Wt 83 aboi)zodhhersatingi pol ar
di sgyd 0 t

i %&turé’i&ﬁrlre%iml &8 ysf(yrnfj& 3’? aB[ r\ﬁ&?lﬁ‘fe V\pd ?ﬁre% f? e'ré é%ﬂﬁa:ﬁi‘[ra‘?% g\%@fbratedm

di sorders, sorde circa era erosl's
(ALS), aﬁ@rfbthmtlale@aweww Ing, [8§%)pﬁ§>ad1gdjt W:UOGN @dxddM m/e gi$8andEtihduced

psychotic disorder, anxiety disorders, generalized anxiety disorder, panic

di sorder, @@5Hﬁﬁp®@$&ﬂ£§HBﬁﬁkmvpﬁ§ﬁﬁ§LMQAFQHW@M%%%QRQ&ﬁ&h&%&ﬁmmﬁcUte stress
di sorder, drug addictions, novenent dlsorders Par ki nson’ s di sease,

restless | ition defici der nmul t.i -i.nf.ar.c

Gorent &, oGt grgd depr @St aiins Bt pey A FFTL TCBRHS EBHEOS (2.5

psychosnls), andtacetit acdd(lef indi)twas added 5- rnethyl-S-phenyl 4-isoxazolecarbaldehyde (1.0 g,
15 5.34 mmol) and the reaction mixture warmed to 120 °C. After 8 days at this temperature, the

reaction mixture was cooled to room temperature then diluted with water and extracted with

cthyl acetate. The combined organic extracts were washed with saturated aqueous sodium

bicarbonate solution, then dried, filtered and concentrated. Purification by chromatography

(silica, heptane:ethyl acetate = 100:0 to 1:1) to give the title compound (920 mg, 54%) as an off
20  white solid. MS: m/c =321.0 [M+H]".



hyperactivity disorder, neuropathic pain, stroke and attentional disorders
or for cognition enhancenent, which nethod conprises adm nistering a
conmpound We 28fi9nsd above to a human being or ani nal. TReTiEPE@OOFR4 al SO
enbraces the use of conmpounds as defi ned above for the treatnent or
prevention of diseases which are rel at-2d to the GABA A a5 receptor,
particularly for the treatnent or prevention of acute and/or chronic
neur ol ogi cal di sorders, cognitive dlsE§€&@ﬁxﬁlzhelner s di sease, nenory
deficits, schlzophrenla positive, negatlve and/or cognitive synptons
associ at ed W\ ISOBmmdép[IﬁEbEh(é—mﬁhpbl‘-@hewlgmmols4-yb)thtln$1hﬂnl®®umn9¢¢ldr one,
neur of i bromatosis type |, sleepdisorders, disorders of circadian rhythns,
anyotrophic | ateral sclerosi B), denentia caused by AIDS, psychotic

di sorders, substance-induced otic disorder, anxiety disorders,
general i zed anxi ety di sorder, panic disorder, delusional disorder,
obsessi ve/ conpul si ve disord acute stress di sorder, drug addictions,
novenent di sorders, Parkins@n | eg syndrome, cognition
deficiency disorders, nultiOi nmoodk di sorders, depression,
neur opsychi atric conditions, psS hondeficit/ hyperact|V|ty

di sorder, neuropathic pain, stroke and attent|-nal di sorders or for
cognition enhancenent. The invention also relates to the use of conpounds
as describ@dyﬁhﬂﬁﬂﬁﬁﬂﬁmﬂbﬁﬂ@hﬁmﬁﬁQIBbﬂﬂﬁﬁwﬁedlﬁhmhnlﬁrﬁﬁﬁDbh@aﬁ&ﬁhtnEnt or

r event A . rece

ot ot b ERTEFiotLi R & BHBhEwhS B Cot Wb ot O m
neuro!@gddaheaﬂsmgUEﬁmf\Wﬁqnnﬁdaéﬁnnswnmemgﬁeﬁwﬂweﬂﬁen6ﬂlﬂi%éé@@ﬂuﬁéﬁory
defi ci d@qwx%&nm ?@'Vﬁﬁrlp&%bﬁﬂl geldmﬁwe\;@r gzm@/rﬂg 0529 o) 4 FasSERS. S

associ W th sch reni a E)O ar_di SOI’ autism Down syndr one,

neur of |r%w8r%tra§¢1§e Wﬁéhqn hegtied @h 9% TS &rrceh and thea soeled to r@f)mctiemear@r% andpems,
amyot & PRhicd ihtatvesed anaf’egﬁﬁ&éd with éﬁ§% ac&tﬁmtdélamau&ﬁda%md Ahﬂi%rui@s MGEHOS e
is er ei nduce otic or der i sor
qenbl app e iRl Smasrd R G S Giotriaud (NGt Sp R apetate -
obsessilvé/iao ripﬁl)lafﬁomddhesnﬂcdmmpomdm B sy #9s) dheb rvxdae toptadiredgrs addhitsobds,
novene P t] ess one, cognition
defi ci gﬁ%ﬁ*@‘?‘é@‘?‘%g?? d’meliIIl’ 1‘8?919 a%?ﬁaggﬁ%en?\ﬁsz 1}1/%”003(14 1\7°I¥l§i‘; depr essi on,
neur opsychi atric conditions, psychosis, attention- def|C|t/hyperact|V|ty
di sorder, neuropathic pain, stroke anﬁkamﬂﬂﬁﬁlonal di sorders or for the
pr epar ag d[@ET) 245 0P&RVi3 \sﬁeﬁﬂh@&&%ls4-y§umylmd(teﬁ:aﬁm@ lgymu $H-rdcotiaRaged as
Nt ive

descri bed above. The treat or prevention of cogni di sorders,
Al zhei nmer' s di sease, schi eni a,

15

As described in example 2, 6-[(E)-2-(5-methyl-3-phenyl-isoxazol-4-yl)-vinyl]-nicotinic
acid methyl ester (200 mg, 0.62 mmol) instead of 6-[(E)-2-(5-methyl-3-phenyl-isoxazol-4-yl)-
vinyl]-nicotinic acid methyl ester, and 4-aminotetrahydropyran instead of isopropylamine, was
converted to the title compound (188 mg, 77%) which was obtained as a white solid after

20 purification by chromatography (silica, dichloromethane:methanol 100:0 to 95:5). MS: m/e =
390.4 [M+H]".



positive, negative and/or cognitive synptons associ ated wi th schi zophreni a,
Down syndrone, and neurofibromatosis type I, is preferred. Particularly

pr ef er r edwD20t®@7368eat nent or preventi on of Al zhei mer' s PATraPaso/052224
Particularly preferred is the treatnent or prevention of Down syndrone.
Particularly preferred is the treatnenr5or prevention of neurofibromatosis
type | .The conpounds were investigated in accordance with the test given
herei nafter: Menbrane preparation andE§5&$hﬂg assay The affinity of
conpounds at GABA A receptor subtypes Wwas'neasured by conpetition for

[ 3H] f | una2e@-Hydssxyaithybst [(ER3d hahethyhdtiphgnylosesKobs ybelinyl]-aigotingyiide r at
(stably transfected) or hu ransiently transfected) receptors of
conposition al b3g2, a2b3g2, PBg2 and abb3g2. Cell pellets were suspended
in Krebs-tris buffer (4.8 m\ , 1.2 mMCaCl2, 1.2 MM Mgd , 120 nmM Nad ,
15 MM Tris; pH 7.5; binding yssay buffer), honogenized by polytron for ca.
20 sec on ice and centrif ‘ 60 mn at 4 0C 000 g; Sorvall, rotor:
SM24 = 20000 rpm. The cell pgtHte nded in Krebs-tris buffer
and honogeni zed by pol ytrda Or cd—] cqQ ice. Protein was neasured
(Bradford nethod, Bio-Rad) ang aliquots— A were prepared and stored at
-80 0OC. Radioligand bi ndi ng assays were carried out in a volunme of 200 nL
(96-wel | plates) which contained 100 nL of cell nenbranes, [3H]flumazeni

at a conceﬁtoraaﬁtirmd sofutidn oMb A CE)-2(5-meth¥]-3 gdesylbsonatsl-4mh-vonyd |-nivbfinic aaid

subufi ts 0
ronspeis il tlsh roiat, COTRMIIY' AulBGOATNE adltabuBydiahidcldp bl 0.75
repres émmeld anfé EBDt & % F miied), th@tl ahe 1ghetinTRIXtyse 34y 3 ariae@to 3r§c° af\Bier 1b

Packar ) e e Bl Pl . g te{ﬁ e col d
i usi| [ Wi [

wash b&ﬁqhéqror(l@@awmagol 1 (’?t0533 7)@F§%é‘?edéﬁ§/Flﬁ©C°rflP‘?‘trgr(l?%{n& k@) as a white

r adi oagbiid hftor triagatidatweieh Rekahy elhiyDatcthts VMR ihlcl-ags0n[etmti ng. K val ues were

cal cul ated using Excel-Fit (Mcrosoft) and are the neans of two

detﬁfnlnatlons The conpounds of the ﬂf&ﬁ% ggylng exanples were tested in

t he above descri bed assay, and the pre e ounds were found to

possess a KN-Q-Hydaoxyol- mhthy)ll-ﬁhyl)iﬁa[(Ebﬂ (Eahﬂthb’hmgnj’ll-istimnl-@r&l)s‘ﬁibwﬂﬁ ts of

the rat GABA A receptor of 100 nM gg g@ﬁgnd&bSt preferred are conpounds

with a Ki (nM < 35. In a preferre ment the conpounds of the

i nvention are binding selec &y for the a5 subunit relative to the al , a2

and a3 subunit. Representati pst results, obtained by the above descri bed

assay neasuring binding

As described in example 4, 6-[(E)-2-(5-methyl-3-phenyl-isoxazol-4-yl)-vinyl]-nicotinic
15 acid methyl ester (200 mg, 0.62 mmol), using DL-2-amino-1-propanol instead of ethanolamine,
was converted to the title compound (170 mg, 75%) which was obtained as a white solid after
purification by chromatography (silica, dichloromethane:methanol 100:0 to 93:7). MS: m/e =
364.4 [M+H]".



affinity to HEK293 cells expressing human (h) receptors, are shown in table
1 below. Table 1: Binding affinities to HEK293 cells expressing human (h)
recept or swof2orogprasent ati ve exanpl es. The conpounds of Pormre@oiosz2e4 wel | as
their pharnmaceutically usable salts can be used as nedi canents, e.g. in the
form of pharnmaceutical preparations. FRe pharmaceutical preparations can be
adm nistered orally, e.g. in the formof tablets, coated tablets, dragees,
hard and soft gel ati ne capsul es, soluh%€&®‘a§nulsions or suspensions. The
adm ni stration can, however, also be effe Eed rectally, e.g. in the form of
supposi tories, oro-[E)-@rSeViathyy-3-phenyl-isnxazod-4f\d)-winyll-niegtinic acid sol uti ons.
The conpounds of fornula | and phAsir pharnaceutically usable salts can be
processed with pharmaceutically t, inorganic or organic excipients for
the production of tablets, coat abl ets, dragees and hard gel atine
capsul es. Lactose, corn starch or derivatives thereof, talc, stearic acid
or its salts etc can be used gs ents e.g. for tablets, dragees
and hard gel ati ne capsul es. Suit gh gnts @or soft gel atine capsul es
are e.g. vegetable oils, waxe®; g soy-id/and |iquid polyols

etc. Suitabl e excipients for the
e.g. water, polyols, saccharose, invert sugar, glucose etc. Suitable
excipients for injection solutions are e.g. water, alcohols, polyols,

gl ycerol , Vegetuajdnsionidf$-[€E &2-(Suctiai3eplexgi-poearbb4{ybr visvippmositineraces ar e
€. 95 nqﬁéﬂé}alest%f {JLS%%‘ e Qo zin"ﬁi‘fe@as L&g%nd ﬁl%{ﬂahblo@!sq?% whi §44cd a%prXBhs
etc.” Moreaover, e ptiar maceut’i cal preéparations can contain preservatives,

sol ubi lof ighiem hydeidei menadiydiget OrgmadePt mmadhiniveater @rsmly aneithe,

col E_r a%s%’ltiﬁglt A8 Rifed &%géﬁttérﬁﬁe_rrﬁﬁé Ydrrl%.tT:Tl% rfﬁ%ﬁi?% Was 9&?&?%&' 'E&{afhlbl%ftl?ﬂ%}l

maski ng agents or antioxidants.. They n contain i at her

t her apgm%@aﬂ roolgdhfa b el hsuyseipitte ¥as %ﬁ%reang%@é 0@]&3 t%&?/r ¢ Hilcomernd; i t s
and W (134 @k, 9399y Ghich beslobtdied aa Wiie sofidi MSdwal = 3esli[MergNt s i n each
particular case. In general, in the case of oral adm nistration a daily
dOSﬂge of about 0.1 to 1000 ng per peﬁgﬂl ?ef a conpound of general fornula
| shoul d be appropriate, although thea e Lpper limt can al so be
exceeded wherp-E}EsSeBuytyl-Fhmethyl-isovd zol4cblavipyHaicdtinie acidtmethykesperes ent
invention without Iimting it. Al tenperatures Qfe gi ven in degrees
Cel si us.

a) 3-Butyl-5-methyl-isoxazole-4-carboxylic acid ethyl ester

To a suspension of N-chlorosuccinimide (16.1 g, 121 mmol) in chloroform (250 mL) at

15 room temperature was added pyridine (0.95 g, 12.0 mmol) then a solution of pentanal oxime
(12.2 g, 121 mmol) in chloroform (250 mL) was added dropwise over 20 min. The reaction
mixture was stirred at 50 °C for 2 h then cooled to room temperature and a solution of ethyl (E)-
3-(1-pyrrolidino)-2-butenoate (22.1 g, 121 mmol) in chloroform (120 mL) added dropwise. The
reaction mixture was warmed to 50 °C and a solution of tricthylamine (12.2 g, 121 mmol) in

20 chloroform (120 mL) added dropwise. After 15 h the reaction mixture was cooled and extracted
with water then citric acid (10% w/w aqueous solution). The combined aqueous phases were
extracted with dichloromethane, then the combined organic phases were dried, filtered and
concentrated. Purification by chromatography (silica, heptane:ethyl acetate = 100:0 to 9:1)
afforded the title compound (10.9 g, 43%) as a pale yellow liquid. MS: m/e = 232.2 [M+H]".



Exanple A Tablets of the foll ow ng conposition are manufactured in the
usual manner: ng/tablet Active substance 5 Lactose 45 Corn starch 15

M crocryswal2bione73sel | ul ose 34 Magnesi um stearate 1 Tabl eCT@Pe@hs22QOEXanpl e
B Capsul es of the foll ow ng conposition are manufactured: ng/capsule Active
substance 10 Lactose 155 Corn starch 3@7-Talc 5 Capsule fill weight 200 The
active substance, |lactose and corn starch are firstly mxed in a m xer and
then in a gg@[\g ﬂgﬁ-is%gﬁﬁﬁ&&%l_lgﬁ-&‘eeﬁaiqpe is returned to the mxer, the
talc is ad y. The m xture is filled by

machi ne into hard gel ati ne capsul es. Exanple C Suppositories of the

fol | owi ng derpvsicdisehitign ef femtil-@cmethehisoxagolprbparbaxyliossidetbyltcatee .83,

Supposifed ¥nBsa THA8E 06 A und30f e N EnEMAPRS ivh Qi BB umS R Inh 8 h'y&ti(ﬁe gl ass
e

or stee] yessel, mxed_thoroughly_ and cooled to 45 O0C. Thereupon, :

finely <%-8§{@eg§é ) Vb B 9 A R S deAER BHB U WA YIF g GEARYSC Pith o

di s p‘ia[) [&ane@é’rﬁdl‘i&io;ﬁltion. Tihe rfécﬁbﬁ bextiuse Walifileded midths lﬁnxﬁms ext@dcyed®ih cidybf

suitabl e sjz eft.tq cool, e supposi.tqri.esqare. then removed f,r.omthe

Toul ds “SRAC b SHPInR or s YA R sl s o YT SRR REn piET 1o

exanpl dgtefed-and@onecmtiptedyvPatdetafion by thnostatagrapdvy (efica, heptians.ethy anetatFhd §0:6houl d
to 4:6) afforded the title compound (7.5 g, 95%) as a yellow liquid. MS: m/e = 170.3 [M+H]".

¢) 3-Butyl-5-methyl-isoxazole-4-carbaldehyde

10 To a stirred solution of PCC (4.96 g, 23 mmol) and anhydrous magnesium sulfate (7.40g,
61 mmol) in DCM (60 mL) was added a solution of (3-butyl-5-methyl-isoxazol-4-yl)-methanol
(2.6 g, 15 mmol) in DCM (60 mL) at room temperature and under argon. After 3 h the reaction
mixture was diluted with ether (100 mL) and filtered through a bed of silica and the filtrate was
concentrated. Purification by chromatography (silica heptane:ethyl acetate = 100:0 to 1:1)

15 afforded the title compound (2.15 g, 84%) as a colourless liquid. MS: m/e = 170.3 [M+H]'".

d) 6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-vl)-vinyl]-nicotinic acid methyl ester

As described in 1b, 3-butyl-5-methyl-isoxazole-4-carbaldehyde (1.0 g, 6.0 mmol) instead
of 5-methyl-3-phenyl-4-isoxazolecarbaldehyde, was converted to the title compound (760 mg,
43%) which was obtained as a light brown solid after purification by chromatography (silica,

20 dichloromethane:methanol 100:0 to 97.5:2.5). MS: m/e = 170.3 [M+H]".

Example 8
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-isopropyl-nicotinamide

A /N_\ Z{

O

As described in example 2, 6-[(E)-2-(3-butyl-5-methyl-isoxazol-4-yl)-vinyl]-nicotinic acid
25 methyl ester (80 mg, 0.21 mmol) instead of 6-[2-(5-methyl-3-phenyl-isoxazol-4-yl)-ethyl]-
nicotinic acid methyl ester, was converted to the title compound (44 mg, 63%) which was
obtained as a light yellow oil after purification by chromatography (silica,
dichloromethane:methanol 100:0 to 95:5). MS: m/e = 328.4 [M+H]".



not be considered as limting the scope of the invention, but nerely as
being representative thereof. Exanple 1 6-
[ (E) - 2- (5wbkebtwl9788phenyl - i soxazol - 4-yl ) -vinyl] -nicoti rCE/EReId/ RNy
ester a) 5-Methyl-3 -phenyl- isoxazo |e-4-carbal dehyde To a sol ution of
(5-met hyl -3 -phenyl -4-isoxazo lyl) net-B&nol (8.0 g, 42 mmol) in
di choronethane ( 1 L) was added nanganese(lV)oxide (81.7 g, 0.85 nol) and
the resulting m xture stirred vigorou?&xn$4g97 days. The m xture was then
filtered and the filtrate evaporated afford the title conpound (7.1 g,
89% as &l[(B)gh(3-Butyldvmediyl-isoxaml-dnylp-vinyl|ss-(etf Myidya-fuisn-3-yl)-nicotinamide
6-[ (E)-2-(5-Methyl - 3-phemyl -i soxazol -4-yl)-vinyl]-nicotinic acid nethyl
ester To a solution of nethy -met hyl i cotinate ¢800 ny, 5.29 mmol) in
acetic anhydride (2.5 nL) and i .5 L\ wes added
5- et hyl - 3- phenyl - 4-i soxazop A\ g, 5.34 mol ) and the
reaction mxture warnmed to 120 ; day® at this tenperature, the
reaction m xture was cool ed roomtenperature then diluted with water and
extracted with ethyl acetate. Yhe conbi ned organic extracts were washed
W th saturated aqueous sodi um bi carbonate solution, then dried, filtered
and concentrated. Purification by chromatography (silica, heptane:ethyl
acet at e = Poolescribgd 1n gyarppie §i d( +2e(3r1i>lttyle5-@@ﬂp&@ﬁ%a@éﬁeylbrg}nyglmotagc agid of
N tsﬁp?lgéthﬂ“%ﬁ%m B D MO Samine nstpad of soprapylaming, was
yl - 6- - 2-(5- - 3- -i.soxazo| - 4- -vi nyl ]-"ni [
A sol utCPgYF‘Tﬁ‘ﬁ 4 heﬁgéér%uﬁé] E;]i4|9rﬂ1£27%%%ivﬁhlﬁlb%%ﬂ@?mi?x Q%a feht rgg.i éoqmﬁfref was
added guoifvatin yeched Mo piaphy (silica, diohlotdmdthaic: h&bpiod pgd:and 0e:60.2M3: /e =2. 0
nmol ) i?SqiR?QEF (6 mL) and the resulting mxture was stirred at room
t enper attire 1 h. Then 6-[(E)-2-(5-methyl-3- phenyl -isoxazol - 4-yl )-
vinyl] -nicotinic acid nethyl ester (200 ng, 0.62 nmol) was added. The
resulting mixture was then heated at Oxamglefldr 2 h and then cooled to room
te r ' { ' ;
whi o e R RS R SO B A TR FRAAR A I BEARE,
Purification by chromatogrqphy (Si O, acetate = 100:0 to 1:4)
obt ai ned as a white
solid after trituration fromdii/sopropyl acetate. Ms: me =
348.3 [MrH +. Exanple 3 _ /
6-[ (E) - 2- (5- Met hyl - 3- phenyl - NSox
- ni coti nam de O

hept ane: et hy

-N-(tetrahydro-pyran-4-yl)

As described in example 4, 6-[(E)-2-(3-butyl-5-methyl-isoxazol-4-yl)-vinyl]-nicotinic acid
methyl ester (100 mg, 0.28 mmol) instead of 6-[2-(5-methyl-3-phenyl-isoxazol-4-yl)-ethyl]-
nicotinic acid methyl ester, and DL-2-amino-1-propanol instead of ethanolamine, was converted

15 to the title compound (85 mg, 87%) which was obtained as a light yellow oil after purification by
chromatography (silica, dichloromethane:methanol 100:0 to 94:6). MS: m/e = 364.4 [M+H]".



As described in exanple 2, 6-[(E)-2-(5-nethyl-3 -phenyl- isoxazol-4-yl)-
vinyl] -nicotinic acid nethyl ester (200 ng, 0.62 nmol) instead of

6- [ (E) - 2-Wb-20%d9y3683 - phenyl - isoxazo 1-4-yl)- vinyl] -®Cctaprreonszes d

met hyl ester, and 4-am notetrahydropyran i nstead of isopropylam ne, was
converted to the title conpound (188 ng9- 77% which was obtained as a white
solid after purification by chromatography (silica, dichloronethane:

met hanol 100:0 to 95:5). MS: nle = Qﬁzén %ﬁ, + Exanpl e 4

N- ( 2- Hydr oxy-ethyl )-6-[ (E) - 2- (5-net hy enyl -i soxazol - 4-yl)-vinyl]-nicot
i nani de To tal(Ed2r(@Butybbuméthyl-igpxazol-4-yl)-vinyl]-N-(2-hydroxy-2-methyl-propyl)-

6-[ (E)-2-(5-net hyl - 3- phenyl-lsoxazgkdﬁhghﬁdylnyI] ni cotinic acid nethyl
ester (200 ng, 0.62 mol) in toluene (0 m) was agded ethanol ami ne (46
ng, 0.75 mol) and TBD (2§ ng, 0.10 nnDI) t hen reaction m xture was
warnmed to 35 0C. After 3 h reaction mxture oncentr at ed.
Purification by chromatography )(silica/Ndi t hane: nethanol 100:0 to
93:7) afforded the title co as a white solid after
trituration with hexane/ et hyj =/ m e~ 350.4 [ MrH +. Exanple 5

N- ( 2- Hydr oxy- | - net hyl - et hyl O (E)- 2 (5- net hyl - 3- phenyl -i soxazol -4-yl)-vin
yl]- nicotinam de As descri bed\in exanpl e 4,

6-[ (E) - 2- (5- net hyl - 3- phenyl -i soxazol -4-yl)- vinyl]-nicotinic acid nethyl
ester (200 ng, 0.62 mmol ), using DL-2-am no-I|-propanol instead of

et hagol am m@,dew&)eaqlmwr rhyslel 10,06 [(E@-ﬂ(BWlﬁﬂ@ﬁ%ﬂi&beoﬁ(ézwﬂfjg)-Vﬂl@?/]@nlwlhﬁd? was

i chi o biGTHENE el im0 o 4nd drrind fantly ERaEE S R el Biscrp

6- [ ( Epnfiad-3-piipdngl, vais phmnzyﬂed n(sﬁnealzlaloompyhﬁd @A. nig] 7% whathi widseobeionall aFa a

Zg ;5 86 ngh E)ﬂrlgi s BTl QE% S%m(féa %&hrgmﬁﬁﬁﬁp%wmﬁ%@ ﬁglhlozrl?ﬁ’lgt%%f( &XLI%%(Q: 1‘6?3) t@' (r:’d_
was add%d%ahﬁ%ﬂn®rrﬁ6%ﬁ[ #Hhi. um hydr oxi de nonohydrate (39.2 ng, 0.94 mml)
in water (1.5 nlL) added and the resulting m xture stirred at room

tengerture for 1 h. The mXxture was agidfthpleqd to pH 4 with HO ( 1 N and

cooled t ecipitate S fi)t off nd drie afford
NREORT Ay SREER 1R A3 ¥“’(¥§f1§q hy @G AT & Do etiniden o -
305.4 [MH . Exanple 7 E) - 2- (3-Butyl - 5- neth soxazol -4-yl)-vinyl]
-nicotinic acid methyl ester

As described in example 9, 6-[(E)-2-(3-butyl-5-methyl-isoxazol-4-yl)-vinyl]-nicotinic acid
methyl ester (100 mg, 0.28 mmol), and 4-aminotetrahydropyran instead of tetrahydrofuran-3-
15 amine, was converted to the title compound (56 mg, 46%) which was obtained as a white solid
after purification by chromatography (silica, dichloromethane:methanol 100:0 to 96.5:3.5) and
trituration with isopropyl ether. MS: m/e = 328.4 [M+H]".



a) 3-Butyl-5-nethyl-isoxazol e-4-carboxylic acid ethyl ester To a suspension
of N-chlorosuccinimde (16.1 g, 121 mmol) in chloroform (250 nL) at room

t enper at Wwe 2om09asbded pyridine (0.95 g, 12.0 mmol) t henrPaTgFRubvios220f
pentanal oxime (12.2 g, 121 mmol) in chloroform (250 nL) was added dropw se
over 20 min. The reaction mxture was -38irred at 50 OC for 2 h then cool ed
to roomtenperature and a solution of ethyl (E)-
3-(l-pyrrolidino)-2-butenoate (22.1 gEmﬁgé%qgnl) in chloroform (120 m)
added dropwi se. The reaction m xture Wwas Srired to 50 OC and a sol ution of
tri et hyl ani-H&){21@-Butyl-SandthyhisbXazoh4cl-vinyt N1 R)1 20y droxyalduwthydretiy)-s e.
After 15 h the reaction mxture wag;&ephafa@nd extracted with water then
citric acid (10% w w aqueous solution). The conbingd aqueous phases were
extracted with dichl oronethane, then the conbined gani ¢ phases were
dried, filtered and concent Purification b romat ogr aphy (silica,
hept ane: et hyl acetate = 100:0 t
43% as a pale yellow I|qU|d
(3-Butyl -5-nmet hyl -i soxazol - |rred sol ution of

3- butyl - 5- net hyl -i soxazol e- 4 oxylic acid ethyl ester (9.8 g, 46.3 muol)
in THF (100 nL) under argon and\at 0 OC was added |ithium al um ni um hydri de
(2.03 g, 53.4 nmmol) in five portions. After 1 h the reaction m xture was
quenched dropwise with Seignette salt solution. The reaction mxture was

filtered and dbaitfedlit exdngplexd) r@pﬁﬂf (BLButy13-HiethyR ek @dod-4-yTheing O e dtiec

{1 1 or S8R denieE R B Zoav e | aaf PERy R Pstnat R tphy ot SE T St ane:

et hyl qamqtaabb was tOdetted @ the 6i)flc @bmpoared( 36 meg, il ¥4) evicdnpeusldaindd & geoldimigssas a

yel | ow

bty i ?% ikioLS shiobfioctadlshita, didhiqramethzpeimethingl 100:0 16.96.539,
(4.96 @ASZQ@ 4.4 BMdHAnhydr ous magnesi um sul fate (7.40g, 6 1 mmol) in DCM
(60 m.) was added a solution of (3-butyl-5 -methyl- isoxazol-4-yl)-nethanol

(2./p9, 15 mmol) in DCM (60 M) at roparhgrngrature and under argon. After

3 hthere di | ut th nm.) and filtered

t hrough a %i@) (*ﬂ; V\@‘y! h‘@xﬂ‘ﬂ?qrﬁ ¥"W§§1Q'c(@§?6%ﬁ 'Ei’t’%ol -msihylefiyd:i on by
chr omat ogr aphy (S|I|ca hept ane: et hyilicotinaimifle = 100: 0 to 1:1) afforded the
title conpound (2.15 g, 84% as a col ourl ess quui@. M5 mle = 170.3

[ MtH] +. d) 6-[(E)-2-(3-Butw -5- nethyl-isoxazol 4-yly-vinyl]-nicotinic acid
nmet hyl ester As described i b - i/soxazol e- 4- car bal dehyde
(1.0 g, 6.0 mml) instead of 5- - i spxazol ecar bal dehyde, was
converted to the title conpo ich”was obtained as a |ight
brown solid after purificati%? raphp (silica,

As described in example 10, 6-[(E)-2-(3-butyl-5-methyl-isoxazol-4-yl)-vinyl]-nicotinic
15 acid methyl ester (100 mg, 0.28 mmol), and L-2-amino-1-propanol instead of DL-2-amino-1-
propanol, was converted to the title compound (41 mg, 36%) which was obtained as a colourless
oil after purification by chromatography (silica, dichloromethane:methanol 100:0 to 96.5:3.5).
MS: m/e = 364.4 [M+H] .



di chl or onet hane: net hanol 100:0 to 97.5:2.5). M5: mle = 170.3 [ MtH| +.
Exanpl e 8

6- [ (E) - 2-W06-2Buroph368- met hyl - i soxazol - 4-yl ) - vi nyl ] - N- i sopPopsEP20m0o6220am de
As described in exanple 2,

6-[ (E) - 2- (3-butyl -5-net hyl -i soxazol -4-§19)-vinyl]-nicotinic acid nethyl

ester (80 ng, 0.21 mmol) instead of
6-[2-(5-nethy|-3-pheny|-isoxazol-4-y|%-q%€%H%- nicotinic acid nethyl ester,
was converted to the title conpound ( , 63% which was obtained as a

| i ght ye6+[ﬂw-bm-Baltylér-npﬂrylfimamlwywimﬂ}-bln@tbjgirapm-l(}slrbkmgthyl-ethyl)-

di chl or onet hane: net hanol 100: 0 to QRofhanlie ™e = 328.4 [ MrH +. Exanpl e 9
6-[ (E)-2-(3-Butyl -5-net hyl -i soxazol -4-yl') - V|nyl]1§+(tetrahydro furan-3-yl)-
ni cotinam de As described in exanmple 8,

6-[ (E)-2- (3-butyl -5-nmet hyl > azol -4-yl)-vinyl]-picotinic acid nethyl

ester (200 ng, 0.57 mmol), —qm ne instead of

i sopropyl am ne, was convertﬁ oung—(0140 ny, 70% which was
obtained as a light red sol|d/ p n by chromat ography (silica,
di chl or onet hane: net hanol 100-Q/to 94:6). WM& e 328.4 [ M+tH] +. Exanpl e 10
6-[ (E)-2-(3-Butyl -5-net hyl -i soxazol -4-yl)-vinyl]- N-(2 hydr oxy- | - met hyl - et hy
| )-nicotinam de As described in exanple 4,

6-[ (E)-2-(3-butyl -5-nethyl -i soxazol -4-yl)-vinyl]-nicotinic acid nethyl

estey (100 AxHes&@ib28 imeRdnkple m@t@ﬁ(@)Qf- 3 butyl—S rnethyl 1soxazol—4 yl)-vinyl]-nicotinic

and oL Ao R B O P ERRL oy > e L R el R DU B8t pe
title goopoohdat8enveged 8rdf tihicompuarsl @6tuag, ét)ashich Wagblitained hoaydidw af t er
gzr '6;' %ﬁfé& Qﬁ?@ﬁrﬁg%g&%ﬂ’%{{ﬁ?@%é ?h% s‘fﬁcflchﬁf&k&haﬁﬁ{eﬂﬂ&ﬁaﬁmtlﬁ%% 0339: 0 to

6- [(E)34303&8ﬂ5@44ﬁMﬁ§ﬂ£yl-|soxazol 4-yl)-vinyl]-N(2-hydroxy-2-nethyl - prop
yl')- nicotinam de As described in exanple 10,
6- [{(F) - 2- (3- but yl - 5- net hyl - i soxazol - 4eydmpleMigny! | - ni cotinic acid methy

ester (100 ny, nd | - neth | -pro 2- 0|, instead of

oo 5e s no- 1 NsiRBro e Bt b et P BB B Ating Rids g, 70y
whi ch was obtai ned as a col ou Ss solid after purification by

chr omat ogr aphy (silica, dichl et hane: nethanol 100:0 to 94:6). MS: nmle =
364.4 [ M+H +. Exanple 12
6-[ (E) - 2- (3-Butyl -5-net hyl -i sokazo
ni cot i nam de N=

-4-yl)-vinyl]-N(tetrahydro-pyran-4-yl)-

a) 6-[2-(5-Methyl-3-phenyl-isoxazol-4-yl)-ethyl]-nicotinic acid

n-Butyllithium solution was added dropwise to a stirred suspension of 6-methylnicotinic
15 acid (137 mg, 1.0 mmol) in THF (3 mL) over 30 min at -74 °C. After 1 h a solution of 4-
chloromethyl-5-methyl-3-phenyl-isoxazole (208 mg, 1.0 mmol) in THF (3 mL) was added
dropwise such that the temperature did not exceed -68 °C. The reaction mixture was stirred at -
74 °C for 1 h, then HC1 (1 N, 10 mL) added and the reaction mixture warmed to room
temperature and extracted with ethyl acetate. The combined organic extracts were dried, filtered
20 and concentrated. Purification by chromatography (silica, heptane:ethyl acetate = 100:0 to 9:1)
afforded the title compound (20 mg, 6 %) as a light yellow oil. MS: m/e = 168.3 [M+H]".

b) N-Isopropyl-6-[2-(5-methyl-3-phenyl-isoxazol-4-yD)-ethyl]-nicotinamide

A solution of trimethyl aluminium (2 M in toluene, 0.32 mL, 0.65 mmol) was added

dropwise to a solution of isopropylamine (38 mg, 0.65 mmol) in dioxane (1.5 mL) under argon



As described in exanple 9,

6-[ (E)-2-(3-butyl -5-nethyl -i soxazol -4-yl)-vinyl]-nicotinic acid nethyl
ester (1080r2910/@7%8 mmol ), and 4- am not et rahydropyran i RETERA010/052224
tetrahydrof uran-3- am ne, was converted to the title conpound (56 ng, 46%
whi ch was obtained as a white solid af-82r purification by chronatography
(silica, dichloronethane: nethanol 100:0 to 96.5:3.5) and trituration with

ST §*°Bﬁ{ siRrenllh et E b MORlel 5 e 33 phagy -soraegldsat)-pidly )
et hyl) .nlq‘ntmg:tac @Odg Asl bi ihdebxane € @_rqjj) gvaE@dded and the reactlon mixture
6-[(E) v@arl(néd I%@(y JDC SA%F ﬁ]y b the %@ﬁ&{ m‘ﬂxtﬁﬁle)wasvdoméhlan@ 'C%Eill'gf' (ﬁlu?éa' Witkret hyl

ester (100 and D 2-a I nst éad

DL-2-a er%mtf)?aéfp%mon (Msm%b n%erm@&lrfi avats rﬁétefth fh@ f&*@ﬁ%ﬁﬁmb%vvﬂfb 31%

whi ch mmbh@tma@ thé the COMbIEd Effat @ Werdlcbienfrtiet S PG HicaGén by clibraiBRigayaphy
E ;L_:_ﬁ S_ ﬁbﬁh rr%glg Qﬁe”%e{ﬂgn&afb%'o tocb% 48 atffgr(?eg tI?e t%tle ):ornpoundrglg mg, '?&6%) as a

6- [ ( E) digh{ gelBwt gil.- M&mt/hyl%()ﬂ[%ﬂ] 4-yl)-vinyl]-N-((S)-2-hydroxy-I-nmethyl -
ethyl)- nicotinam de As described in exanple 10,

6-[ (E) - 2-(3-butyl - 5-net hyl -i soxazol - 4pyl )51yl [ - ni cotinic acid methyl
ester (100 28 mmol ), and L-2-am no- ? propanol instead of

DL- 2- ami 12 "gB@@drﬁameﬂm-sswmﬂéHléﬁth)dl -Nh@- hxckrpéy-éﬂng@ahathwimﬁ@mm

whi ch was obtained as a colourless oil after purif®cation by chronatography
(silica, dichloronethane: ol 100:0 to 96.5: %_iz MS: me 364. 4

[ MtH] +. Exanpl e 15
6-[ (E)-2-(3-Butyl -5-nethyl -i soxdzol - N-X 2- hydr oxy- I-hydroxyneth
yl -ethyl)- nicotinam de As d be in exappl en10, 6-[(E)-2-(3-butyl-

-nmet hyl - i soxazol -4-yl)- V|n#$]- icotini ¢ acid ﬁbthyl ester (150 ny, 0 50
nmol ), and 2-am no-1|, 3- propanolXi nst ead of DL-2-am no-| propanol, was
conyerted to the title conpound (26 ng, 149 which was obtained as a yell ow
soli1d after purification by chromatography (silica, dichloronethane:

N | Sopr opy I SIS R PRI B ERGE T Sisadto wgr s BrRp et e )
6- [ 2- ( ndvieflhyhy! Bajobemyphide soamptd 10432 Ing, €tU93Inhme Niaad ) A Palddidn on charcoal
(5 mg) in ethanol (5 mL) was shaken under an atmosphere of hydrogen for 2 h. The reaction
mixture was filtered and concentrated. Purification by chromatography (silica,
15 dichloromethane:methanol 100:0 to 9:1) afforded the title compound (20 mg, 63%) as a
colourless oil. MS: m/e = 364.4 [M+H]".

Example 18

6-[2-(3-Butyl-5-methyl-isoxazol-4-yl)-ethyl]-N-(tetrahydro-furan-3-yl)-nicotinamide

N= _
54 0
20 A stirred mixture of 6-[(E)-2-(3-butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-(tetrahydro-furan-

3-yl)-nicotinamide (31 mg, 0.087 mmol) and 10 % Palladium on charcoal (5 mg) in ethanol (5
mL) was shaken under an atmosphere of hydrogen for 3 h. The reaction mixture was filtered and
concentrated. Purification by chromatography (silica, dichloromethane:methanol 100:0 to 9:1)
afforded the title compound (17 mg, 55 %) as a colourless oil. MS: m/e = 328.4 [M+H]".



n-Butyl lithiumsolution was added dropwi se to a stirred suspensi on of

6-nmet hylnicotinic acid (137 ng, 1.0 mol) in THF (3 nL) over 30 mn at -74
0C. Afterw0 2p102093mBut i on of 4- chl oronet hyl - 5- met hyl - 3- ph@Empkeosseearol e
(208 my, 1.0 mol) in THF (3 nL) was added dropw se such that the
tenperature did not exceed -68 OC. The3deaction m xture was stirred at - 74
OCfor 1 h, then HJ ( I N, 10 nL) added and the reaction m xture warned to
roomtenperature and extracted with ethyl acetate. The conbi ned organic
extracts were dried, filtered and concentrated. Purification by

chromat ography (silica, heptane:ethylClang ate = 100:0 to 9:1) afforded the
title conpound (20 ng, 6 %9 as a light yellowoil. M5 me = 168.3 [ MtH| +.

b) N-Isoprqpyl -6-]2-(5-nethyl -3-phenyl -i soxazol -4-yl)-ethyl]-nicotinam de A
sol ution oﬁ‘tri né{ﬁ?fﬁ'poal}marﬁ?ﬁ?%k{)g Min toluene, 0.32 nL, 0.65 nmml) was
added dropwi se to a solution of isopropylamne (38 ng, 0.65 mml) in

di oxane (1.5 nlL) under argonand at ro tenperature. After 1 h a solution
of 6-[2-(5-methyl -3-phenyl -i soxazol - 4-yl \hyl']- nicotinic acid (50 ny,
0.16 nmml) in dioxane (1.5 nL) was added|andOt he reaction m xture warned to
90 OC. After 15 h, the reaction m Xxturs cool ed and carefully diluted
wth Seignette salt solution (0.5 nmL).| The mpxture was filtered, the filter
cake washed wi th dichl oronethane, th he Ronbined filtrates were
concentrated. Purification by chro ography (silica,

di chl or onet hane: net hanol 100: 0 to 9&4) | fforded the title conpound (45 ng,
79 %9 as a light yellowoil. M5 me 350.5 [M+H] +. Exanple 17

6- [ 2- (3-Butyl - 5- net hyl -i soxazol -4-yl) et hyl]-N(2-hydroxy-I|-nethyl-ethyl)-n
icotinam de A stirred mxture of R®

6-[ (E) - 2- (3-butyl -5-net hyl -i soxazol -4-yl')-vi nyl ] - N (2-hydroxy-| net hyl -

et hyl)-nicoti nam de (exanple 10, 32 ng, 0.093 mvol) and 10 % Pal | adi um on
charcoal (S y®inin ethanol (5 nl) was shaken under an at nosphere of
hydrogen for 2 h. The reaction m xture was filtered and concentrated.
Purification hr omat ography (silica, dichloronethane: nethanol 100:0 to
9:1) af or&fe‘&qéh(gHt'iqu'éﬂEgﬁgbund (20 ng, 63% as a colourless oil. M. me
= 364.4 [ MH] +. Exanpl e 18

6- [ 2- ( R'Buisylbwbr-akyhytl arylsoxazol - 4-yl ) - et hyl ] - N- (t et r ahydr o- f ur an- 3-yl ) - ni co
tinam de A stirred m xture of

6-[ (E) - 2- (3-hut:yi =5 Y - - -
3 y1) ot cottia gary ARt GRghaRThe fyliad Ne A TN GEATRIGRANRD, (o
my) in et hagletted Somithe grap shasiwme depra syzronbypnsy. dower-Hyeogdrlyose- 3 h.
The reacti QivdraXtdaye was filtered and

and wherein aryl can optionally be substituted with 1-4 substituents independently selected
from the group consisting of halogen, cyano, hydroxy, lower-alkyl, fluoro-lower-alkyl,
cyano-lower-alkyl, hydroxy-lower-alkyl, 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, CO-lower-alkyl, COOH, COO-lower-alkyl, CONH,, CON(H,lower-alkyl),
CON(lower-alkyl),, NH,, N(H, lower-alkyl), N(lower-alkyl),, lower-alkoxy, fluoro-lower-
alkoxy, SO,-lower-alkyl, SO,-NH,, SO,-N(H,lower-alkyl), SO,-N(lower-alkyl),,
cycloalkyl, phenyloxy and phenyl;

R” s lower-alkyl which can optionally be substituted with 1- 4 substituents independently
selected from the group consisting of fluoro, cyano, hydroxy, lower-alkoxy and fluoro-

lower-alkoxy;

R’ is-O-R* or N(R’,R%);



concentrated. Purification by chromatography (silica,

di chl or onet hane: net hanol 100:0 to 9:1) afforded the title conpound (17 ny,
55 9% as wocoloyrisess oil. Ms: me = 328.4 [ MtH] +. O ai meCI/EP201008320uNnd Of
formula | wherein L is -CH2-CH2- or -CH=CH; Rl is |lower-al kyl or aryl,
wherein | ower-al kyl can optionally be-3¢bstituted with 1- 4 substituents

i ndependently sel ected from the group consisting of fluoro, cyano, hydroxy,
| ower - gJako I - al koxy, and wherein aryl can optionally be
substi fﬂut e?%%ﬁﬂg& Z(P I t’uent s independently selected fromthe group
consi sti,ng of hal ogen, cyano hydr oxy, |ower-al kyl, fluoro-I|ower-alkyl,
cyano- Foweis laidkgden onjawrassafkilower - al kyl , | ower - al kyl - C( O) OH,

| ower - al kyl -C(O) O | ower al kyl , | ower-al kyl - CO- NH 2,

| ower - ai6kyhs1@@ef\lélldyl Qy%@(bxﬁhdﬁyér)alkﬁ@%éteﬁjcw t, CO- N(I ower al kyl') 2,

| ower - al kyl - N(H, | wer - al kyl -. Io al kyl

| owor - al Koy et wu R bbb ey v Clrh S e,
CON(H, | ovveratt@dhlwlfo)rm ﬁé‘tléﬂooyﬂy'l- al kyl') 2, NH2, N( H, |ower-al kyl),

N(I ower -al kyl) 2, |ower-al koxy, fluoro-Ioweral koxy, SO2-1ower-al kyl,

SOG2- NH2, SCR i—@lﬁ %{Caﬂlﬁ%e%taaﬁ NG OWRY ¢ ﬁlle}%:f)z cycl oal kyl , phenyl oxy

and phenyl ovver can op ronal'ly be substituted with 1- 4
substituents i nde ndent |y sel ect ed fromthe group consisting of fluoro,
cyano, de@WOUF‘&/%POTéI%QW%Tﬁd Pibgsil dwkrH=Glkoxy; R3 is -O R4 or

N(R5, R6) ; R4 is hydrogen or [ower-alkyl; R5 is hydrogen or |ower-alkyl; R6

is IO\A@r-aU@ﬁipouﬁdsouc@dmrdgqmmﬁllkWhe@ﬁn bhed ecagyel,yl, or wherein RS and R6
are bound together and vvlth the Nitrogen atomto whi ch they are attached

R X R SR S SRR
Conpounds according to cI aiml, wherein L | s -CH 2-CH2- . 4. Conpounds
accor diSng Compayndsfacedprdingsto Bny ofi¢laintrel eftviRTeinR 'ds lowenraldybwer - al kyl .

6. Compounds according to any of claims 1 - 5, wherein R' is n-butyl.

7. Compounds according to any of claims 1 - 6, wherein R is lower-alkyl.

8.  Compounds according to any of claims 1 - 7, wherein R” is methyl.

9.  Compounds according to any of claims 1 - 8, wherein R? is N(R’,R%).

10. Compounds according to any of claims 1 - 9, wherein R* is hydrogen or methyl.

11. Compounds according to any of claims 1 - 10, wherein R’ is hydrogen.

12.  Compounds according to any of claims 1 - 11, wherein R® is lower-alkyl, hydroxy-lower-

alkyl or heterocyclyl.

13.  Compounds according to any of claims 1 - 12, wherein R® is hydroxy-lower-alkyl or

heterocyclyl.

14.  Compounds according to any of claims 1 - 13, wherein R is 2-hydroxy-1-methyl-cthyl or
tetrahydro-furan-3-yl.

15. Compounds according to any of claims 1 - 14, wherein the compound is selected from the
group consisting of:
6-[(E)-2-(5-Methyl-3-phenyl-isoxazol-4-yl)-vinyl]-nicotinic acid methyl ester,
N-Isopropyl-6-[(E)-2-(5-methyl-3-phenyl-isoxazol-4-yl)-vinyl]-nicotinamide,
6-[(E)-2-(5-Methyl-3-phenyl-isoxazol-4-yl)-vinyl]-N-(tetrahydro-pyran-4-yl)-nicotinamide,



1 - 4, wherein RL is |ower-alkyl.
1 -5 wherein RLis n-butyl. 7.
wherei n R2 iPSTIEPMEIOASI2RY| . 8.

5. Conpounds according to any of clains
6. Conpounds according to any of clains
Conmpoundswacewvwirysg to any of clains 1 6

Compounds according to any of claims 1 - 7, wherein R2 is nethyl. 9.
Compounds according to any of clains 135- 8, wherein R3 is N(R5,R6) . 10.
Conmpounds according to clains 1 - 9, wherein R4 is hydrogen or

met hyl . 11 C t

ydr ogen. 1o Eada: %3137% ? i@? R B0 She itz iy PSR S e

| ower - al kyN- (%Hddroxy-ll-mmyhﬁhyﬂ) 6O[I(Eh@¢(é1ﬂ@f¢1%d+3yphen¥€150@§fnbémh)d‘§naﬂcor di ng to
any of clahBtifarmidl2, Wherein R6 is hydroxy-I|ower-alkyl or heterocyclyl.

14. Conpounds_accor di n of clainse 1 - 13, wherein R6 is 2-hydroxy-|
- met hyl - et RAsl(Els~( ?Mqﬂé)ﬁ;}dl?f%?nb’ﬁ’rs%azgl -$1yD-iByll oisasigisigid. accor di ng t o any of

clains 1 -6JdE mmtymstﬂnethgpﬂpmaam}&) &ﬁymﬁ@dmfcr@m nB@yDEsap consi sting
-nicotinic acid

et ot | oo 8%<é%@-?§-§a¥yé-3wgf§>/%%§4§??@/ Pnkiido BW@&HICP%%?&Q& La-yl)-vinyl ]
- ni cot i nambeer)- 55{1 -Ba)yl-2-1hSehivkishydzo B4 ptieviyy HiNs-(xaatgldreHurhn -3 wilagicdtinamide,
-N-(tetr ah%ﬁ( PYS B y‘i Z?yllﬂ% oL {%8£AIZPP g‘gi'ﬁglg-%{-g@'-ﬂgrcﬂ)éﬁ-‘ﬂrﬂé‘ch}liéh;lS-E) - 2-(5-met

hyl - 3- phenyl=i’s0 azo vin

N ( 2- Hydroi@&ﬁotln%felﬁhyl et hyI) 6-[ (E)-2-(5-nmethyl -3 -phenyl - isoxazo

1-4-yl)-vi @y[bi) 2- (31'13%%111501% ?ﬁlsm@efzb( Eér‘l)zw(l?l?f}@til}i%d@x -Qt}ﬁa}iyl-pm%l)-l
y -

i soxazol - - Vi 1(11 -nicotinic aci
i soxazol - 4ni}P WafgidRy 1] -nicotinic acid nmethyl ester, 6-[(E)-2-(3-Butyl-

-met hyl - i 8qxRDA3-Buillp-muthpiisbxazbl- 4-3@)901@913]41\& (ﬂeﬁ@liydtmpyldﬁA ﬁ)—[n(oE)m&n{@

- But yl I\rA

-yl )ynl cotl L%y%g IB%%?? ef%yE%XX?)é Y im?@%@) 5%’8" p %Wl eﬂ\lfyl% ']
- N- ( 2- hydr oxgptindmidet hyl - et hyl ) - ni cotl nam de, 6- [(E) 2-(3 -Butyl -
-methyl -is

ni cot ?/nam g:[@g)oz %( E)uy}g)s(]ébﬂﬂét%sﬁ%g r@y ﬁh%ﬂ g&szg oﬁ%i O}RLF?YVI%Y%S/ }]yl)_
-N(tetrahwpanwhdan 4-yl)-nicotinanide, 6-[(E)-2-(3 -Butyl-

-met hyl - i s@x@aze2 13- Bupls=vikimyl-losdio 4By Aniy N-0XYsdrofRl Mr&iyﬁ%’tﬁyi-ethyl)-

nicotinamide,

N-Isopropyl-6-[2-(5-methyl-3-phenyl-isoxazol-4-yl)-ethyl]-nicotinamide,
6-[2-(3-Butyl-5-methyl-isoxazol-4-yl)-ethyl]-N-(2-hydroxy-1-methyl-ethyl)-nicotinamide,
and

6-[2-(3-Butyl-5-methyl-isoxazol-4-yl)-ethyl]-N-(tetrahydro-furan-3-yl)-nicotinamide,

and pharmaceutically acceptable salts and esters thereof.

16. Compounds according to any of claims 1 - 15, wherein the compound is selected from the
group consisting of:
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-(tetrahydro-furan-3-yl)-nicotinamide,
and
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-(2-hydroxy-1-methyl-ethyl)-
nicotinamide,

and pharmaceutically acceptable salts and esters thereof.

17. A process for the preparation of compounds of formula IA and 1B, encompassed by

compounds of formula I as defined in any of claims 1 - 16, comprising



ni coti nam de, 6-[(E)-2-(3 -Butyl-5 -nethyl-isoxazo 1-4-yl)-vinyl]
-N-((S)-2-hydroxy-1-nethyl-ethyl)- nicotinamde, 6-[(E)-2-(3 -Butyl-

- met hyl - i woxamwa913ed- yl ) -vinyl] -N-(2-hydroxy- 1-hydro xPoEtErgétronsizgd ) -

ni coti nam de, N-Isopropyl-6-[2-(5-nmethyl-3 -phenyl- isoxazo |-4-yl)-ethyl]
-ni coti nam de, 6-[2-(3-Butyl-5 -nethyl-36soxazo |-4-yl)-ethyl]

-N-(2- hydroxy- 1- nethyl et hyl)-ni coti nam de, and 6-[2-(3-Butyl -

-nethyl ) N- (tetrahydro-furan-3 -yl)-nicotinanm de,
and pha #%géﬁf?gg ngé%§$%QQAwe salts and esters thereof. 16. Conpounds
accordlng to any of clalns 1 - 15, wherghn the conpound is selected from

the group consisting of: 6-[(E)-2-(3 ﬁﬁut | -5 -nmethyl-isoxazo
1-4-yl)-vinyl] -N(tetrahydro-furan- -ni cotinam de, and 6-[(E)-2-(3
-Butyl -5 -nethyl -i soxazo 1-4-yl)- vﬁhyl] N ( 2- hydroxy- 1-nethyl-ethyl)-

ni coti nani de, and pharnmaceutically accept®p e ﬁglts and esters thereof. 17.
A process for the preparation of conpounds of rmula 1A and | B,
enconpassed by conpounds of formula | as defined in any of clainms 1 - 16,

conpri si ngayithregunpavgd of éompdudl of fornmula I1: with a conpound of fornula
[11: to a conmpound of formula IA: or b) reacting a conpound of formula IV:
with a conpound of forrmula Ill: Ill,to |a conmpound of formula IB: or c)

hydr ogenati on of a compound of fornulq/ A. to a conpound of fornula IB:
wherein RL, rR>2 and R are as define e. 18. Compounds according to any
of claims 1 - 16, obtainable by the cglss of claim17.

to a compound of formula IA:

IA
or
b) reacting a compound of formula I'V:
-0
N
I R’
o
with a compound of formula III:
N ’d
N



19. Pharmaceutical conpositions conprising a conpound of formula I
according to any of clains 1 - 16 and a pharnmaceutical acceptable carrier
and/ or advovarwe92s Conpounds accordi ng to any of cl ai neCI/EP216/051224 use as
t herapeutic active substances. 21. Conmpounds according to any of clains 1 -
16 for use as therapeutic active subst-dhces for the treatnment or prevention
of diseases related to the GABA A a5 receptor. 22. A nethod for the

t r eat ment %Sa@&&%@ﬂh%ﬁﬂ‘8&n€ﬁ§eases which are related to the GABA A a5
receptor, particurarly for € treatnment or prevention of acute and/or
chroni c neurol ogi cal disorders, cognitdve disorders, Al zheiner's disease,
menory deficits, schizophrenia, pos?ﬁi megati ve and/ or cognitive

synpt ons associ ated with schi zophr, bi pol ar di sorders, autism Down
syndrome, neurofibromatosis typeR| slleep disorders, disorders of circadian
rhyt hms, amyotrophic |ateral sclerosis LS), denentia caused by Al DS,
psychoti c di sorders, substance-induced psychotic disorder, anxiety

di sorders, generalized anxiety disorderN/pa i ¢ di sorder, del usional

di sorder, obsessive/conpul sive disorder adut e stress disorder, drug

addi ctions, novenent disorders, Parkinso di sease, restless | eg syndrone,
cognition deficiency disorders, nmulti-infarct denentia, nood disorders,
depressi on, neuropsychiatric conditions, ycRosi s,
attention-defcit/hyperactivity disorder, neuropaHﬁic pai n, stroke and
attentional disorders or for cognition enhancenent, which nethod conprises
adm ni sterioag a conpound according to any of clains 1 - 16 to a human being
or animal. 23. The use of conpounds according to any of clains 1 - 16 for

t he preparation of ?i ment s f.or. .t he at ment or prevention of diseases
whi ch are %ék%ﬁg Ing RgQEE@&nfdégﬁ%g%gépgr. 24. The use of conpounds
according to any of clainms 1 - 16 for 4he preparation of nedicanments usefu
for the treatnent or prevention of ut\e ﬁmd/or chroni ¢ neur ol ogi cal

di sorders, cognitive disorders, Al i#er’s disease, nenory deficits,

schi zophreni a, positive, negativ&® and/or cognitive synptons associated wth
schi zophreni a, bipolar disorders, auti Down syndrone, neurofi bromatosis
type |, sleep disorders, disorders of cirlcadian rhythnms, amyotrophic

| ateral sclerosis (ALS), denentia causeH/b Al DS, psychotic disorders,

subst ance-i nduced psychotic disorder, a xie%y di sorders, generalized

anxi ety di sorder, panic disorder, delusi di sorder, obsessive/conpul sive
di sorders, acute stress disorder, drug addilctions, novenent disorders,

Par ki nson' s di sease, restless |eg o7 R A

to a compound of formula IB:

wherein R', R? and R? are as defined above.
18. Compounds according to any of claims 1 - 16, obtainable by the process of claim 17.

19.  Pharmaceutical compositions comprising a compound of formula I according to any of

claims 1 - 16 and a pharmaceutical acceptable carrier and/or adjuvant.



syndrone, cognition deficiency disorders, multi-infarct denmentia, nood
di sorders, depression, neuropsychiatric conditions, psychosis,

att ent i orwaebiogiorysRyperacti vity di sorder, neuropat hi c p&Cm/EP3tw0oER226nd
attentional disorders or for the preparation of cognitive enhancers. 25.
The invention as hereinbefore describeds8-

20. Compounds according to any of claims 1 — 16 for use as therapeutic active substances.

21. Compounds according to any of claims 1 — 16 for use as therapeutic active substances for

the treatment or prevention of discases related to the GABA A a5 receptor.

22. A method 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, neuropsychiatric conditions, psychosis, attention-deficit/hyperactivity disorder,
neuropathic pain, stroke and attentional disorders or for cognition enhancement, which
method comprises administering a compound according to any of claims 1 - 16 to a human

being or animal.

23.  The use of compounds according to any of claims 1 - 16 for the preparation of
medicaments for the treatment or prevention of diseases which are related to the GABA A

aS receptor.

24. The use of compounds according to any of claims 1 - 16 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 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 the preparation of cognitive

enhancers.

25. The invention as hereinbefore described.



