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WO 2008/029370PCT/1B2007/053593 1 PYRIDIN-3-YL DERIVATIVES

AS IMMUNOMODULATING AGENTS 5Field of the invention The present
w@y&,@}&g&y&lat.es to SlPl/_EDGl receptor agonists of Formy:lm(;h;and;ﬁlq&iss

use as active ingredients in the preparation of pharmaceutical

compositions. The invention also conckrns related aspects including

processes for the preparation of the compounds, 10 pharmaceutical

compositiong! BepRNi3irg- alESMBEEHER ob ShEMBYRYORUIAT ZR H5EH Gse as

compounds improving vascular function and as immunomodulating

agents, either alone or in combination with other active compounds or

therapies. A further aspect of the invention relates to novel compounds of

Formula (1) that serve as intermediates to prepare compounds of Formula
i I}d}é tlaac#grg |Q|(1j of the invention The human immune system is
—éesrgn'eﬁ‘\'o'ae%n'd the body against foreign micro- organisms and
Tﬁ@%?ﬁ@&%ﬁv@%ﬁ%%ﬁe@fgh@m stiserseptop BydKEed Heinfa20) and their use

mechanisms. ensure that the immune.response is; t Agal ;
oA OREAR TL OF Bl e e artc B 862 86 tenton aiso
cthesmeanletsidrruiestisingusiad rreerrats dan dhaursaRariios a5 Jmgagpounds,
pREMEEMRIER. AfppSEeMebsRMiHipaseapieleditiafumattrny(jesporiserisise as
oSeVSIe Qraan Cell, Ussug-origint damage i cHIEBOLIALDENE, Uher alone or

WHEETRmUne system Is usua y suppressed and the body's ability 1o react
insonteieags wwi@tag@géwwmﬁﬁmﬁ%@.%ééva?&@é'%ﬂemi&féfa%g""e““0“
réngbéd eoanaiiaiopsinpoeideramizveihuey oivptasphamides cirttospdiateorto prepare
Cmr%g%@x&tgbl%%gg steroids which reduce inflammation and suppress

fhe immune response, may cause side effects when used in long term
treatment. Nonsteroidal anti-infammatory drugs (NSAIDs) can reduce pain
and inflammation, however, they exhibit considerable side effects.
Backengtind afthednvemtiomclude agents that activate or block cytokine
signaling. Orally active compounds with immun dulating propert; .
T OHT GBS i FE BBl ST At e oL S L lgn mico
angauldrsigrafidastipstaproye hatrertge ainfesiterof AincivrAsRed Complex  regulatory
&g&m&@&&&]&e%@ﬂ}% mhﬁnhw@é@d@sfgaié ?&wwmiﬁn@ﬁmﬂ@smmnce

ejection occyrs most frequently in the first few wee, [ :
G gﬁ?éﬂf'aﬁBﬁ,% t?@fé%?g)%'%%%%e% gan also egbp{%%r%m%%?ﬁg!orﬁg{\:/%annlsms are
ywagsated rand B tatioh FSoRTSRTthdYRiRP 14\ tRPBBegResGR Of the uncontrolied
iR HISAHOD SRR SNMERNBIAISRAAD @IV isHaXion iinpiateri o Wb aimsent treatment,

t e'e(ﬁ[i nwhile minsi iZil%QJ b%ﬁ eflfj 'f%s&%‘(ljrg ttﬁ@[}g@sﬂl gBﬂ tU"?@Q&% infections
héavft the Erngj%% o’ o {Pans_p%an £4 %F’gans Interfere with discrgfe .
itieleellgRyerRh AR ARG hetRidh Jfros/pi of S tyfRsRntRE G0 §2athiopine.
SedsrimRnNpigs oftasphalnigs argogplasporin, datiziimxatb, esilicisiatpids which
r%\c/igr(eilinrg\]ﬁja‘?’"hr%tlzzﬁsgéd gtbg%t%%ef,%r\%ﬂb%%ﬂeer eRSIRR!IBfects when
azathioprine or leflunomide, which inhibit nucleotide synthesis; gr g
YRR @eﬁﬁjﬁanﬁ?sﬂe%iHRB?‘SW@&k@E%@f&mE}%‘H%H&@Srm hapricay reduce
gifectsof brpadrationunbeuppeessines theniiesammerabiehsideffefests. Alternative
DOMRUGLs mugg%‘a@ié%l%ﬂ%@%#%%éw&wsi&?ﬁﬁnﬁ@e drugs produce

diminishes the immune system's defense against infection and

Bl nanse s AT s BRI IUBARRH PRI HARANe Yiiftomising
used atfigh Jos ges and Can cause or accelefate organ damage.
DeRermiesPEntas A Eh rTHEPHetERt ﬁ%@swﬁra‘ﬁ&%ﬂﬁ%elmpmve currant
septReniRds aidoatmiwa itdhatstoeyatanisss for the G protein-coupled

receptor SIP1/EDG1 and have a powerful and long-lasting

imm%%oﬁlﬁfﬁéﬁ ﬁﬁ?ﬁl#ﬁ%ﬁ%ﬂéﬂ?&*ﬁ%ﬁ%%ﬁ@d}éﬁ%%ﬁﬁw b@rsgbpressed to
circulating and Infiltrati - and B:lymphocytes, without affecting their . .
T HE BB o BB RISHI e R e b g eectin oven
B-lymphocytes as a result of SIP1/EDG1 agonism, possibly in

combination with the observed improvement of endothelial cell layer

function associated with S1P1/EDG1 activation, makes such compounds

useful to treat uncontrolled inflammatory disease and to improve vascular

functionality. The compounds of the present disclosure can be utilized

alone or in combination with standard drugs inhibiting T-cell activation, to
nrovide a new immiinomodiilatina tharanv with a rediiced nronencitys for




3 The nucleotide sequence and the amino acid sequence for the human
S1P1/EDG1 receptor are known in the art and are published in e.g.: Hie,
T., and Maciag, T. J. Biol Chem. 265 (1990), 9308-9313; WO 91/15583
published 17 October 1991; WO 99/46277 published 16 September 1999.

o R AR R BRSOl R AP yRtafe i e

fiest dMINMRE IS n3PROEPRSPRNAECt it SRISFAPAIPRIARSIPSLIEAD @%m months or
e(ageiszkxampleahsantAuanrdiogiyinmientirsif agpact tiaegeds fplovidedications are
.0 , . . ; il inA.
SRS NI NS B AR M B .
GHees) ARG Slipest 1stiaidrast 152 ristier s “%B@éﬁdo?ﬂ@a&w%ﬁefe with

didvete; intraceliular pathways in the activation of T-ype or B-type white biood cells.
Examples of such drugs are cyclosporin, daclizumab, basiliximab, everolimus, or FK508,
which interfere with cytokine release or signaling; azathioprine or {eflunomide, which inhibit
nucleotide synthesis; or 15-deoxyspergualin, an inhibitor of leukocyte differentiation.

The beneficial effects of broad immunosuppressive therapies relaie o their effects;
however, the genetalized immunosuppression which these drugs produce diminishes the
immune system's defense against infection and malignancies. Furthermore, standard
immunosuppressive drugs are often used at high dosages and can cause or accelerate
organ damage.

Description of the invention
‘The present disciostre provides novel compounds of Formula (1) that are agonists for the G
protein-coupled receptor S1P1/EDGY and have a powerful and long-lasting
immunomodulating effect which is achieved by reducing the number of circulating and
infiltrating T- and B-lymphocytes, without affecting their maturation, memory, or expansion.
The reduction of circulating T- / B-lymphocytes as a result of S1P1/EDGT agonism,
possibly in combination with the observed improvement of endothelial cell layer function
associated with S1P1/EDG1 activation, makes such compounds useful to freat
uncontrolied inflammatory disease and o improve vascular functionality.

The compounds of the present disciosure can be utilized alone or in combination with

standard drugs inhibiting T-cell activation, o provide a new immunomoduiating therapy with
a reduced propensity for infections when compared to standard immunosuppressive
therapy. Furthermore, the compounds of the present disclosure can be used in combination
with reduced dosages of traditional immunosuppressant therapies, to provide on the one
hand effective immunomodulaiing activity, while on the other hand reducing end organ
damage associated with higher doses of standard immunosuppressive drugs. The
observation of improved endothelial cell layer function associated with S1P1/EDG1
activation provides additional béneﬁts of compounds {o improve vascular funcfion.



R2 represents C1.5-alkyl or C,4-alkoxy; 123 represents hydrogen,
C,4-alkyl, C1.4-alkoxy, or halogen; R4 represents hydrogen,-C,_4-alkyl,
C,4-alkoxy, halogen, trifluoromethyl ox, trifiuoromethoxy;
R6represents2,3-dihydroxypropyl,di-(hydroxy-C14-alkyl)-Calkyl,-C1-12-(0

Th%_?ii_ﬁ% NE1302RA5: - R NCHHRL) Ll LMiSRRSS, the human S1P1/EDGT
-CHr ?—12)k-NI—_IO3R54 é?l-lZé,,C%%%H -C1-12- Nf‘alpoa%dg% ciag, T. J. Biol
"BQW-@‘%E?,Q‘,@@@I\YP&fﬁ C FHENMRBE TG 13 E8iboxy-azetidin IZ—Z-a’cetg/l
Chbffs-zearm@gaaazaﬂw913em91¢m$3(mwgnwaM2-1@é 1NEo099/46277
K ST s Aol St
or< GBS 1SN RS 2 (AT, o Sl oy s e
cirddRazgtidinadsgrrbioxylicracilid ot alylstsaliany Eseebygly (see in Examiples)

-0Ci-irCH(OH)-01-12-NR51R52, 3-Razetidine3-carboxylic

acid}-1-yl}-2-hydroxypropoxy, 3-gazeticline-3-carboxylic acid

C1.5-alkylester)-1- y1}-2-hydroxypropoxy, -001-12-(C1-12),"-NHSO2R53,

-001-12-CH(OH)-C1-trNHS02R53, -OClI-Iz(CH2),-NHCOR54,

-OCH2-0H(OF1)-CH2-NHCORS54,; R51 represents hydrogen, 01.3-alkyl,

2-hydroxyethyt, 2-hydroxy-1-hydroxymethyl-ethyl, 2,3- dihydroxypropyl,

carboxymethyl, 1-(01.5-alkyicarboxy)methyl, 2-carboxyethyl, or 2-(Cm-5-

alkyicarboxy)ethyl, R52 represents hydrogen, methyl, or ethyl, R53

represents 01.3-alkyl, methylamino, ethyiamino, or dimethytamino; R"

represents hydroxymethyl, hydroxyethyt, aminomethyl,

methylaminomethyl, dimethylaminomethyl, aminoethyl,

2-methylamino-ethyl, or 2-ciimethylamino-ethyl; k represents the integer 1,

2, or 3; m represents the integer 1 or 2; n represents 0, 1, or 2; and R6

represents hydrogen, C1-alkyl or halogen; and a salt of such a compound.

In a second aspect, there is provided a pharmaceutical composition

comprising a compound as defined above, or a pharmaceutically

acceptable salt thereof, and a pharmaceutically acceptable carrier. In a

third aspect, there is provided the use of a compound as defined above, or

a pharmaceutically acceptable salt thereof, for the preparation of a

pharmaceutical composition for the prevention or treatment of diseases or

disorders associated with an activated immune system. 30 The general

terms used hereinbefore and hereinafter preferably have, within this

disclosure, the following meanings, unless otherwise indicated: Where the

plural form is used for compounds, salts, pharmaceutical compositions,

diseases and the like, this is intended to mean also a single compound,

salt, or the like.



Any reference hereinbefore or hereinafter to a compound of Formula (I) is
to be understood as referring also to salts, especially pharmaceutically
acceptable salts, of a compound of kgrmula (1), as appropriate and
expedient. The term C1.-alkyl, alone or in combination with other groups,
means saturated, branched or straight chain groups with one to five

Aczohilimgtams filsk aspeletsthé@ lisalkoligedupsomponediuriretPyleisarapyl,
iso-propyl, n-butyl, iso-butyl, n-pentyl, and iso-pentyl. Likewise, the term
C44-alkyl, alone or in combination with other grgups, means saturated,
branched or straight chain groups with one to faur carboy*atoms.
Examples of awalkyl groupg methyl, ethyl, n-propyl/iso-propyl, n-butyl,
and iso-butyl. Likewise, the term\&14-alkyl, along or in sombination with
other groups, me& rated, b
one to three carbon atoms and represents a metfyl, et
iso-propyl group; preferregrare methyl and ethyl. b
C24-alkyl, alone or in cgﬁ bination with other groups, means saturated,
branched or straight chain groups with two to five carbonfatoms. Likewise,
the term C24-alkyl, alone or in combBmetmsanith other groups, means
saturated, branched or straight chain groups with two to four carbon
atoms. Examples of C2-alkyl groups are ethyl, n-propyl, /so-propyl,

WREIRTYI, and iso-butyl. WO 2008/029370PCT/1B2007/053593 4 The term
C1l4-alkoxy, alone or in combination with other groups, means an R-0

A ggg}ﬁgewgerein R is a C14-alkyl. Examples of C14-alkoxy groups are

et ox&, ethoxy, propoxy, /so-propoxy, and iso-butoxy, preferred are

-.methox.ethoxy, propoxy, and iso-p/spoxy. 5The term C2.5-alkoxy, alone
ormf"€ombifyation with other groups, means-arnR-0 group, wherein R is a
C2.5; Ikyl./ xamples of C2..5-alkgxy groyps are ethoxy, propoxy,

iso-ptopoxy, /so-butoxy, and iso-pgptoxyy  The term halogen means
fluoro, chloro, bromo or iodo, preferably fluoro or chloro, most
10prefexably chloro. Salts are preferatéy the pharmaceutically acceptable

~~salt compounds of Fermula 0. e term "pharmaceutically
acc ptablc?/ alts" refef8 to non-tox{¢, inorgfanic or organic acid 15and/or
base'addition salts, Lit e.g. "Salt sélectiof/for basic drugs", Int. J. Pharm.

(1986), 37

30), 33, 201-217. The compounds of Mormula () may contain one or
WIREHE Sherasigaisie dndeimthethionktitetss Snbaca® tme pyridineeasymoi Stsienula (1):
carbon atoms. Substituents at a double bond or 20 a ring may be present
R’i?ecr%irsésgné }_‘or trans (F; E-) form unless indicated otherwise. The
cO

poun sgf’ FS¥RSutaerfiRgy S G8IBEpresent as mixtures of

stereoisomers or preferably as pure stereocisomers. Mixtures of

RISigpRISAMEers may e ggg,%rlﬂgg&in a manner known to a person skilled in
the art. 25i) The invention relates to pyridin-3-y1 derivatives of the

Formula (1), R3R4 Formula (I) wherein
R’ represents nydrogen, Ci-alky!, C,.-alkoxy, or halogen;

R* represents nydrogen, C.-alkyl, C,_-alkoxy, haiogen, trifluoromethy! or trifiuoromethoxy;

'R®  represents 2,3-dihydroxypropyl, di-(nydroxy-C.-alkyl}-Ce-alkyl,  -CHo~(CHy)-
NHSO,R®, ~(CHa)nCH(OH)-CH~-NHSO,RS -CHo-(CHl-NHCOR™, «(CHZ),CH(OH)-CH.-
NHCOR™, -CH~(CHy),-CONRTR® .CO-NHR®", 1-{3-carboxy-azetidiny!}-2-acetyl, 1-(3-
carboxy-azetidinyl}-3-propionyl,  ~(CHp) CH(OH)-CH-NR¥R™,  hydroxy, hydroxy-Co.s-



30 A represents "-CONH-CH2-, *-CO-CH=CH-, *-CO-CH2CH2-, WO

2008/029370PCT/182007/053593 5 wherein the asterisks indicate the

bond that is linked to the pyridine gidip of Formula (1). R1 represents

hydrogen, C14-alkyl, or chloro; 5 R2 represents C1.5-alkyl or C14-alkoxy

123 represents hydrogen, C14-alkyl, CIA-alkoxy, or halogen; 10R4
a'k%pre@e@i'e@m@gm"ﬂl)e@alkﬂk@m alkéxdinfaroyenrepmroRTBYdyPEy- 3-methoxy-

profdity (TODBL@H,; RRIEIHES UG e Ratna N LR W SR @1-ethoxy, 2-[(azetidine-

AP A A RRRS oW R HE HIRELREZ N R, 3-{(azstine-
&mmynwapmwwwﬁﬁ@ﬁﬁwmﬁ%@&lw,m-galky!ester)- -

2SR Bra G 52 _
v SC%bo% ro d|ny1 i ace% ? carboxy pyrzr(g'% %ﬂ&%ﬁ%’g@foﬁ  -OCH-
(CrpleNH @

1-(2- carboxy pyrrolldlnyl) -3- proplonyl

IR S S IR 22

dih@mmﬁmwxycpmmmeﬂxwyd‘rd@ aaﬂ@thmpmpmt 2-carboxyethyl, or 2-(C.s-

alky%@cﬁﬁh@km NR51R52, 2- [(azetidine-3-carboxylic acid)-1-ylyethoxy,
2-[(azetidine-3-carboxylic acid C16-alkylester)-1- 20 yl]-ethoxy,
2-[(pyrrolidine-3-carboxylic acid)-1-y1]-ethoxy, 2-[(pyrrolidine-3-carboxylic

R* aept«serBediksitogter) meptive thosinyOCH2-CH(OH)-CH2-NR51R52,
3-[(azetidine-3-carboxylic acid)- 1-y1]-2-hydroxypropoxy,
s,3-[(azetidine-3-carboxylic acid C1_5-alkylester)-1-y1]-2- hydroxypropoxy,

ZWHF&W@@?WUI@“%DZW&FB%XW%WQL HigreRtoxRmitidroxy-3-
[(pyrrolidine-3-carboxylic acid C1.5-alkylester)-1-y11-propoxy,
542- -[(p rrolidine- 5ca xylic )-1 - S

R 2- %&r’%% [(p)%1 r% roldine %e% boE'( g Y:rg'Pf gﬂ;ﬂﬁ g%ﬁ%f V\l}bthytam[nom,thyi,

dm@@mﬂmggmrmmm&g@wmmw or 2-dimathyiamino-sthyt:
-OCH2-(CF12)m-NHSO2R55, -OCH2-CH(OH)-CH2-NHSO2R53,

K réggs%%tgc%h 2%@%290{25{#3 OCH2- CH(OH) -CH2-NHCOR54;

m represents the infeger 1 or 2;

h represents 0, 1, or 2; and
R® represents hydrogen, C.-alkyi or haiogen:

and a salt of such a compound.

in a second aspect, there is provided a pharmaceutical composition comprising a compound as
defined above, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

carrier.

In a third aspect, there is provided the use of a compound as defined above, or a pharmaceutically
acceptabie salt thereof, for the preparation of a pharmaceutical composition for the prevention or

treatment of diseases or disorders associated with an activated immune system.



R51 represents hydrogen, C1_3-alkyl, 2-hydroxyethyl,
2-hydroxy-1-hydroxymethyl-ethyl, 2,3- 5dihydroxypropyl, carboxymethyl,
1-(C14-alkylcarboxy)methyl, 2-carboxyethyl, or 2-(C1.5-
alkylcarboxy)ethyl; R52 representsshydrogen, methyl, or ethyl; 10R53
represents C1.3-alkyl, methylamino, ethylamino, or dimethylamino; R54
represents hydroxymethyl, hydroxyethyl, aminomethyl,

TRetsterainenascimeéniaspinemanay I érsimureinybreferably have, within this
d%&ﬁga‘i@/ '?n@%%%&@gm%ra f%@%ﬁ]x&%”a{ﬁ%ﬁ@é’lh&%‘été presents the integer

or 3; m represents the’nteger 1 or 2; n represents 0, 1, or 2; and R6
represents hydrogen, C14-alkyl or halogen. 20 ii) Another embodiment of

Wheréntaatipioree | ates: taspysielin 3ry totesiuaiiies s aneordiagria imtadigwnbositions,

di%ﬁ,\ ¢ d%{g&%{héeﬁ%‘?ﬁﬂé‘ﬁ M’t@ﬁé@@g&&rﬁu{gﬁ%@%ﬁoﬁ%?ﬁ%ﬂb%m&%&F,a&j%e like.

e pyridine group o
2008/029370PCT/IB2007/053593 7 iii) Another embodiment of the

Ainyvmmdemwnmmminharymfmﬂwa@\mmﬂmﬂbfgmrmmﬂapﬂiisnembipnderstood
a&’?@éﬂ‘fﬂ@“aﬁ@&ﬁ%sgﬁié, e@ﬁ&iaw Bharmaceuiicaiiy acceptable salis, of a compound of

Formuia (), as appropriate and expedient.

The term C4s-alkyl, alone or in combination with other groups, means saturated, branched
or straight chain groups with one to five carbon atoms. Exampies of Ci.z-alkyl groups are
methyl, ethyi, n-propyl, iso-propyl, n-butyl, iso-butyl, n-pentyl, and isc-penty!l.

Likewise, the term Cq4-alkyl, alone or in combination with other groups, means saturated,
branched or straight chain groups with one to four carbon atoms. Exampies of Ci.-alkyl
groups are methyl, ethyl, n-propyl, iso-propyi, n-butyl, and iso-butyl.

Likewise, the term C,3-alkyl, alone or in combination with other groups, means saturated,
branched or straight chain groups with one to three carbon atoms and represents a methyl,
ethy!, n-propyl, or iso-propy! group; preferred are methyl and ethyl.

Likewise, the term Cps-alkyl, alone or in combination with other groups, means saturated,
branched or siraight chain groups with iwo to five carbon atoms.

Likewise, the term C,.-alkyl, alone or in combination with other groups, means saturated,
branched or straight chain groups with two to four carbon atoms. Examples of C.4-alkyl
groups are ethyl, n-propyl, iso-propyl, n-butyl, and iso-butyl.
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wherein the asterisks indicate the bond that is linked to the pyridine group
of Formula (I). iv) Another embodiment of the invention relates to
whickR29syd derivatives according to embodiment 0, whereRCA/MBIGHSBAS3
(especially A represents wherein the Qsterisks indicate the bond that is
linked to the pyridine group of Formula (). 15v) Another embodiment of

ThRSdRveRiRnKEIRteS RPYHHNSnEInd ey Alie Shee grding (eeameostinRe Ot group,
i), wherein A represents W 202%;0_2%370P9T/II§2(3Q7/% :%)5933(%h M propoxy

WHGBIR & EranbHiAent RYehtior RIS I8 Indn- 35T derivatives ’

isaqropdityy dndgsebndime préfevdicatimathepyestiory. OXMPRcFBIIAPropoXy.
asterisk indicates the bond that is linked to the pyridine group of Formula

). 5 vii) Another empodiment of the inventign relates tq pyridin-3- :
T ﬁ?fé?i\f“é’s""g od%lir?go 5 é’r%glo%?rfﬂglﬂ %or{N @Fe?r{?] §\Irgslbor%ps8én%%}r§ 1%1{/‘&)0 grop:
whereth & isrm Sodintohtomelesa Rierp st RSy FIRIAIRYY, BEIRPXHVES-Propoxy,
is3asaksinade ”pyanexef the embodiments i) to vii), wherein R1 represents
C14-alkyl or chloro. ix) Another embodiment of the invention relates to

pyridin-3-y1 derivatives according to any one of the embodiments i) to vii),
Tﬁm&@mmﬁbw@@ﬂ-%ﬂ@?’ brormo or iodo, preferably fluoro or chloro, most

preferably chloro.

Salts are preferably the pharmaceutically acceptable salts of the compounds of Formula ().

The term “pharmaceutically acceptable salts” refers to non-toxic, inorganic or organic acid

and/or base addition salts, Lit. e.g. "Salt selection for basic drugs", Int. J. Pharm. (1986),
33, 201-217.

The compounds of Formula (1) may contain one or more stereogenic or asymmetric
centers, such as one or more asymmetric carbon atoms. Substituents at a double bond or
a ring may be present in cis- (= Z-) or trans (= E-) form uniess indicated otherwise. The
compounds of Formula (1) may thus be present as mixiures of stereoisomers or preferably
as pure sterecisomers. Mixtures of sterecisomers may be separated in a manner known to
a person skilled in the art.

i) The invention relates to pyridin-3-yl derivatives of the Formula (),

R® R*

N
R? /\A RS

R’ R®
Formula (1)

wherein

A represents *-CONH-CH,-, *-CO-CH=CH-, *-CO-CH,CHz-,
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15 x) Another embodiment of the invention relates to pyridin-3-y1
derivatives according to any one of the embodiments i) to vi), wherein R1
wiERIRsRsMethyl or ethyl. xi) Another embodiment of theFigesntianssos

relates to pyridin-3-y1 derivatives according to any 20one of the
embodiments i) to vi), wherein R1 represents methyl. xii) Another
embodiment ofl\}he invention relates tg pyridin-3-y1 derivatives according

to any-ape g mbodiments ) to ), yherein R2 repres 14-alkyl.
25xiii) Anofghem odiment of th'e{(s/e;%n relates to p‘y@l-& :
derivatives gccording to any one ofkthe embodiments i) toi), wHerein R2
represents C24

-alkyl.  xiv) Anothetembbdiment of the inVEntioh relates
to pyridin-3-y1 derivatives accprding to any one of the,embodiments i) to

xv) Knother embodifgent offfhe
\ivativ s according to any oné of the
embodiments i) tO xi), wherein R2 repreé\énts n-propyl, or iso-butyl.

xvi) Another embodiment of the invention relates to pyridin-3-y1

derivaii_ves ding tQ any 56~ne of gmbodiments i) to xi), wherein R2
represents{C14-aloxy. Xyji) Anothgr embpdiment of the invention relates
to pyridin-3 Ivatives accordingito agy one of the embodiments i) to

xvi), wherei dhst one of 123, R 6 represents a group other than

WRKFERORE 2R Pkl ineikane pibrdimasiintdhad Ve pliedie i (6 Formula (1),

pyridin-3-y1 derivatives according to any one of the embodiments i) to

xvi), wherein 123 represents methyl or methoxy (especially methoxy), and
RREBISGRE FygregemtrydrbiyeRr EHRIR) Another embodiment of the

invention relates to pyridin-3-y1 derivatives according to any one of the

mbodimen i%t vi), wherein R3 represents hydrogen.  xx) Another
I:‘tear’ﬁ o |(r3rr1}e5n?6 ?n&é’ |r?\)/eﬁﬁ§rq§ée ates to pyridin-3-y1 derivatives according
to any one of the embodiments i) to xvi), wherein R3 represents hydrogen;

Rindprd¢epnearoie; L2Qalkyl, Of Clkeaikaxyiatnyd®6 represents

C14-alkyl, or halogen. xxi) Another embodiment of the invention relates to
I:%yridin-?;-yl derivatives according to any one of the embodiments

VIgPIFRBRES PRSP Cyertby e GA R AFGIR AMN EATSIHIS) }q"g?pfgromethoxy;

methoxy (especially methyl, ethyl, or methoxy), and R6 represents methyl,

@thyL?BFe%éﬁ'@t'og%Mﬁﬁr%%@!ﬂl l,O_roljti?ﬁﬁi)'&AW@%&?@WMWi%ft&@Hx(CHz)V
RS e S Roor GBI Ry BFABAT Al R NG Crir
NeigeBEht « etk 5roONRSIRZxXi RIS e b datheny cEetigimichrestyl. 1-(2-
TSR 0-RYIEHAN 26 b AR Y RENRPRFRAHB IRy AL LR8O B carboxy-azetidinyl)-3-
e Gl 3 LR RonS MY OgR R A RRIERANEE Fopiony!,

O grodp-aid 51%&(& &3PS roup. ‘

~(CHz}WCH(OH)-CH-NR®'R™, hydroxy, hydroxy-Cos-alkoxy, di-(hydroxy-Ci4-alkyl)-Cq.4-
alkoxy, 2,3-dihydroxy-propoxy, 2-hydroxy-3-methoxy-propoxy, -OCHz(CHz)m-NR*'R%, 2-
[{azetidine-3-carboxylic acid)-1-yl}-ethoxy, 2-[(azetidine-3-carboxylic acid C..s-alkyiester)-1-
yll-ethoxy, 2-{(pyrrolidine-3-carboxylic acid)-1-ylj-ethoxy, 2-[(pyrrolidine-3-carboxyiic acid
C1.5-alkylester)-1-yl]-ethoxy, -OCH-CH({OH)-CH,-NR¥'R¥, 3-[(azetidine-3-carboxylic acid)-
1-yi}-2-hydroxypropoxy, 3-{(azetidine-3-carboxylic acid Cis-alkylester)-1-yi]-2-
hydroxypropoxy, 2-hydroxy-3-{(pyrrolidine-3-carboxylic acid)-1-yl}-propoxy, 2-hydroxy-3-
[(pyrrolidine-3-carboxylic acid Ci.s-alkylester)-1-yll-propoxy, 2-hydroxy-3-[(pyrrolidine-2-
carboxylic acid)-1-yl}-propoxy, 2-hydroxy-3-[(pyrrolidine-2-carboxylic acid C..s-alkylester)-1-
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WO 2008/029370PCT/1132007/053593 10 xxiv) Another embodiment of
the invention relates to pyridin-3-y1 derivatives according to any one of
wdR@mRediments i) to xvi), wherein R3 represents hydroger: FRe2007/053593
represents a methoxy group, and R6 represents chloro. 5xxv) Another
embodiment of the invention relates t§ pyridin-3-y1 derivatives according
yl]thrgFr)]gX}/o ne BEWE‘ SH‘ Oﬂ'ﬂ%‘t@l’) 10 @5{’;@&#@?&@'—@-8@{@?{@@% NYSEMIETH, )
epre oro. xxvi) Another

sente 4 m F%r M‘P d, R6 represents ch
NG 1%0%% r%%es to pyridin-3-yi derivatives according to

10 any one of the embodiments i) to xxv), wherein R5 represents

R% i l_ﬂ# rr8 ¥h, ‘B(hyéifi M%&YM% £, Je -1-hydroxymethyl-ethyl, 2,3-

O2R 3 CH2)nCH(O @@Rgfar%okyethyi or 2-{Css-

d'@ﬁ@wmk wﬁré@w%at et
alk@tizbEHENMHCONRS1R52, -00- NHR51,

HCH2)0CH(OH)-CH2- NR51R52 hydroxy, hydroxy-C2_5-alkoxy,

i-(hydroxy-C1.4-alkyl)- C1 4- aI y, 2,3-dihydroxy-propoxy,

R PR B HIERAERy ! %‘PS'SQW l)C(lHZ (CH2)m-NR51R52, 15
-OCH2-CH(OH)-CH2-NR51R52, -OCH2-(CH2)m-NHSO2R53,
RSO SR (@Al 2 RRRRS Bthy RO dRlsihNEIRIRIR54, or
-OC12-CH(OH)-CH2-NHCOR54. xxvii) Another embodiment of the

invention relates to pyridin-3-y1 derivatives according to any one of the
REmbsuiterants i) foysoexytiadein RSFayESents WSﬁ%%xyﬁP@WPmmomemyL
et iRinirER)k-BiRAdRSR 2-REBy(&inadle i, CORBMe @R SN OH
)-CH2-N HCOR54, -CH2-(CF12)nCONR51 R52, -CO-NHR51,
-(CH2)0CH(OH)-CH2-NR51 R52, hydroxy-C2.5-alkoxy, di-(hydroxy-C1-
k4eplegbns 1he- Ry 1 223 @fiRy droxy-propoxy,

merEpdERXYs hEnatbgaytRiopoxy, -OCH2-(CH2)mMNR51R52,

n-rOCHng{ﬁ %gllz%‘é\lRmRSZ -OCH2-(CH2),,-NHCOR54, or

SCEY (OH NHCORb54 (especially R5 represents
2,3-dihydroxypropyl, -CH2-(CH2)k-NR51R52, -CH2- 25

REGEZHsdNH GRIRDéN - (CHAKE d{ Bdi)gEr2-NHCORS54,

-CH2-(CH2)n-CONRS51 R52, -(CH2)nCH(OH)-CH2- NR51R52
“gﬁg}rgﬁ%&%%ﬁ%@% g{/t&?ﬁ%%%ﬁ%h%;% ?&%&%ﬁ!ko@gﬂ dérivatives according to
erQoH ¢l 2iheRA RRs€DBH2-CH(OH)- CH2-NR51 R52,
-OCH2-»(CH2),,N\IHCOR54 or+OCH2; H(OH) -CH2- NHCOR84) 30xxviii)
Anothef-emb t of-the inventio e es.te pyridin-3- tives
according to any orlge of the embod ents to xxv); wher

represents hydrox C2 _5-alkoxy, d y-C14-alkyl )-C -aI xy,

2,3-dihydroxy-propoxy, -OCH2- (CH m- 51R52, -OCH2-
)-CH2-NR51R52, -OCH2-(CH2)m-NHCORS54, or %

-OCHreH(O -NHEORS54.. WO /029870PCT~/ 07

11 propoxy, droxy-,propoxy 2-CH(®H)-C NH(7 R54 ,
(especially sents 2,3-dihydNoxy-f opoxy or
-OCH2-CH(OH)-CH2-NHCORb54, wherein R54 represents

hydroxymethyl), 5xxx) Another gmbodiment of the invention relates to
pyridin:3-y1 an?/e&accordmgt 9 ne of.the embodiments i) to

xxv), wheré{n R5 rgpresents; OCHZ§:|(O “CH2- NHCOR54, wherein

R54 represeqts hg roxymethyl xi) Afiother embodiment of the
invention relates to pyridin-3-y1 derivhives according to 10any one of the
RAUPEH ime Bt dics o and iarciioiRShaisdiseatst@ Beditgidioxgrpup pbrprmula (1)

xxxii) Another embodiment of the invention relates to pyridin-3-y1
derivatives according to embodiment i), wherein A represents



(especially A represents O-N,N-0, OrN N 20wherein the asterisks indicate
the bond that is linked to the pyridine group of Formula (I); 121 represents
wisihuesthyl, or chloro (especially methyl, or ethyl); R2 repggseiisrs3ses

n-propyl, isobutyl, or isopropoxy (especially n-propyl or isobutyl); 123
represents hydrogen methyl, or meth xy (especially hydrogen or
); R resent hydr X
mf;pr%%gﬁ t% hy Ot%?y‘?cg §1a”|<r6\§( 3 %%éoxy ?0 Sﬁfyhg YVg&fR? according to
enofiPanHOHRER A RISERES or - OCH2 -CH(OH)-CH2-NHCOR54
(espectally RS gepresents 2,3-gihydroyy-propoxy, or 0
-OCH2-€ )-CH2-NHCORS54); RoAxgpresents hydroyymethyl,. --~
methylaminpmethf, or 2-methylagjno-etilyl; and R6 rep sents/ ydrogén,
methyl, ethy; Noro WO 20081 PCT/IB2007/053593
wherein for the present embodiment the meanings of one or more of the
substituents oggroups may be replac%d by the meaning(s) given for said

substitue. or (5) in any. o hoedments v) to vii), x), xi), Xv),
XVii) to Xix) \xxii) tg xxv), a#id XXIX) xxxiJf 5xxxiii) Another embodiment of
the inventio s to pyridin-3-yNderiyatives according to embodiment

Whereln A represents 10(especially A represents 0-N, orN-N
erem the asterisks indicate the bond that is linked to the pyridine group of Formula (i).

5
iv) Another embodiment of the invention relates to pyridin-3-yl derivatives according to
embodiment i), wherein A represents
* N * N ; . @ X
CUTOTOYT O
O—N . N—O . N—N , or
R
N—N
10

(especially A represents

..* N ) -* N 3 _ O )
Uy O
O—N , N—O , or N—N
wherein the asterisks indicate the bond that is linked to the pyridine group of Formula (1).

15  v) Another embodiment of the invention relates to pyridin-3-yl derivatives according to

embodiment i), wherein A represents

: N .. N
S (/ 7 - Rl - ( \7 e
/ or \
O—N N—0O
wherein the asterisks indicate the bond that is linked to the pyridine group of Formula (1).
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wherein the asterisks indicate the bond that is linked to the pyridine group
of Formula (1); R1 represents hydrogen, C1.4-alkyl, or chloro; R2

wiER&5915,C1.5-alkyl or Cl_calkoxy; 15123 represents hydiqeigidissses
represents C14-alkyl or C14-alkoxy; R5 represents hydroxy, hyd

roxy -C2_5-a | koxy, di-(hydroxy-Ci ralﬁyl) Ci_calkoxy, 2,3

SRR PR 3 e BTN i B Bia i gervatves according to

BQW&NG@WWQWUFhydroxymethyl -ethyl (especially
20hydrogen)s R52 regresents hydrogen; R56 represents hydroxymethyl;
and R6 représ 12~glkyt Or halogen; wherein for the present
embodiment the rpeanings of one or more of the substituents or 25groups
may be replaced _thq\meaning(s) given for said substituent(s) or

inan of empodli X | to [
R(t% r}/ xaﬂa B?e%s g p(g/)rl'ag % t Oe(rléa éiéordl%r%@( é%nrttﬁllga
(I) are selected from:
Vi NG - GhlY@nSs RO aRO XY Neaiek) 43 , Byfilvadjadeliagilds 236ediding to

B OBE RSO e o3 15

N-(3-(445-(5- ChIWop_oxy pyriclin-3-y1)-0

,2,41oxadiazol-311-2
methylphenoxy}-2\hydrdxy-propy1)-2-hydroxy-acetamide;
3-{445-(6-Isobuty1M-mmdthyl-pyridin-3-y1)41,2,410xadiazol-311]-2,6-d
imethyl-phenoxy}- propane- 1 2-diol;

52-Hydroxy-N-(2 -3- 6 IS0 ut 1-5- met rJdl 1
RISy Broet e NN S bl ) BB oee aecordn to any
due(eﬁ{ae@nmdm@(@)g@m:)sy&hsrﬁwe&wepmwecy@@i v, a&e’a!amazm -311]

-6- methylphenoxyl -2- hydroxy propyl}-2-hydroxy-acetamide;

>§ 6|§§l] %E (r)é)@ugtty ) t}ﬁr :t30¥1 r)Ai es!ﬂ yndt n: -irl éied‘;v?ttves according to any

enox pro

qﬂe(gf{hﬂsf@@lm@tﬁyb-ﬁwaiMW?—HHE&&WEiﬁwﬁ@y)‘/l] 2-ethyl-6-meth
yl-Phenoxy)-2- hydroxy-propyl)-2-hydroxy-acetamide;

x) Another embodiment of the invention relates to pyridin-3-yl derivatives according to any
one of the embodiments i) to vi), wherein R? represents methyt or ethyl.

xi) Another embodiment of the invention relates to pyridin-3-yl derivatives according to any
one of the embodiments i) to vi), wherein R" represents methyl.

xii) Another embodiment of the invention relates to pyridin-3-yl derivatives according to any
one of the embodiments i) to xi), wherein R? represents Cis-alkyl.

xiil) Another embodiment of the invention relates to pyridin-3-yi derivatives according to any
one of the embodiments i) to xi), wherein R? represents Co-alkyl.

xiv} Another embodiment of the invention relates to pyridin-3-yl derivatives according to any
one of the embodiments i) fo xi), wherein R? represents ethyl, n-propyl, iso-propy!, or iso-
butyl.
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2-Hydroxy-N-(2-hydroxy-3-{445-(6-isobUty1-5-methyl-Pyridin-311)41
,2,4]oxadiazol-3-01-3- methyl-phenoxyl-propyl)-acetamide;

wo bk R34 Chloro-445-(6-isobuty 1-5-methyl-pyridin-3-y 1)- ¢z Addmradiass
ol-3-y1]-6-methyl- phenoxy}-2-hydroxy-propy1)-2-hydroxy-acetamide;
14-(3-{2-Chloro- 4 [5-(6-isobutyl1-5- me?nyl -pyridin-3-y1)-[1,2,4]oxadiazol-3-

5 meth dro By r 4 ﬁ@é@%’gﬁ rdsn to an
o AR T s Uy &) e S3Y AR Bocoraing to any
ongzmﬂgemt@qlﬂmngﬁj to xi), wherein R? represents n-propyl, or :so—buty
20phenoxy} 2-hydroxy-propy1)-2-hydroxy-acetamide;

X\g& %ﬁgh %é‘f?ﬁﬁsg%ﬂ%n%&aﬁbﬂ Byre&lmssyvaaﬂéa%«ém@éaﬁm o any

enox roxy-propy1)-2-hydroxy-acetamide;
OWRfﬁﬁt%e{QbEﬂW‘f‘M e k&ﬁ‘ﬁfﬂ"pﬁnﬁﬁr%s?ﬁﬁl@"? -ABX%diazol-3- -y11-6-
methyl-phenoxy}-2- hydroxy-propy1)-2-hydroxy-acetamide;

X\%? %_megi Wﬂ%&&%%%@eﬁ%%h% Idiny3rihdd 2édmirdingelstding to

enoxy}- propane-1,2

a‘N’ @‘??E?Pﬁ/?ﬁ‘@gd(g'%tﬁﬁte fé’BbWﬂﬁfﬁ%?fereg { P19 ﬁ]’oxaalazcﬁ éepﬁsems @
afoupetihgrplaarigdyde@:hydroxy-propyl)-2-hydroxy-acetamide;
(R)-3-{2-Ethy1-445-(6-isopropoxy-5-methyl-pyrid

x'{é 35/ 1)%{56;%%%%%'?@% %ﬂ@:@l %2 l ?é%pr Sg;rn:ﬁgﬁY - ~olp§1 ﬂva]tives g!icordmg fo
ard, 4>mexamamgsme@tméthwpherrt@tgiupﬂop%ﬁfesmsmhyi or methoxy (especially
R 2 RWHs REFelficsaniaReeyesh-methyl-pyridin-3-y1)41,2,41oxadia
zol-3-0]-6-methylphenoxy}-2-hydroxy-propy1)-2-hydroxy-acetamide;
35N-((S)-3-{2-Ethy1-445-(6-isoProPoxy-5-methyl-Pyridin-3-y1)41,2,410xa
xilipAnbBey EReedisagl-ob fsnoxgRmgRpts HRYFT DY arsRIEs eeseiidag to any
NERZALUBLEFHIRE 1 1bBROFHBR3H B3 bpresents hydrogen.
3-{2-Ethy1-445-(6-isopropoxy-5-methyl-Pyridin-3-y1)41,2 4]oxadiazol-3-y1
]-6-methyl-phenyll- N-(2-hydroxy-ethyl)-propionamide;

XRPBO[REE eytod M E0fSHPIBRRSEPIS BHROVHdA- éﬂg}ﬂ%@“&%%‘éﬂé‘%ﬂ to any
oY éﬂﬂ%@ﬂﬁﬁﬂmwﬁm@w&mo@ﬁ%ﬁ Ridigkesents hydrogen; and R* represents Ci-

aﬁéy ‘{62 qﬁ&fwﬁd@“ LOLX¥ ) mﬁl Rykigiy 3-y1)41,2,410xadiazo

enoxy -propane-1,2-diol; and
3-{2 Ethyl -445-(6-isopropoxy-5-methyl-pyridin-3-y1)41,2,41oxadiazol-3-y
ki)-BristREn geitveinydntosbibio iceatich refates to pyridin-3-y! derivatives according to any

one of the embodiments i) to xvi), wherein R® represents hydrogen, R* represents Ci.s-
alkyl, or methoxy (especially methyl, ethyl, or methoxy), and R® represents methyl, ethyl, or
halogen (especially chioro).

xxii) Another embodiment of the invention relates to pyridin-3-y! derivatives according to
any one of the embodiments i) to xvi), wherein R’ represents hydrogen, and R* and R®

represent a methy! group.

xxiii) Another embodiment of the invention relates to pyridin-3-yi derivatives according to
any one of the embodiments i) to xvi), wherein R? represents hydrogen, R* represents a
methyl group, and R® represents an ethyl group.
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10xxxv) In another embodiment examples of pyridin-3-y1 derivatives
according to Formula (1) are selected from:

wRbektdds(5-Chloro-6-isopropoxy-pyridin-3-y1)41,2,4]oxadiazais ey is3ies
-dimethylphenoxyl-propane-1,2-diol,

(S)-3-{445-(5-Chloro-6-isopropoxy- pyﬁaln 3-y1)41,2,4]oxadiazol-3-y1]-2,6-

xwt)nt%sg\ :lggxlgéggi?r}t %@RQQ&&%&'%M&}S to pyridin- 3-y§ derivatives accord:ng to

loro-6-isopropoxy-pyridin-3-y1)41,2 410xad|azQ -3-0]-
a@@’éﬁ’nﬁ’é 9|ﬁﬁé}965®?rﬁsm/69dszy%p%ﬁm fhy%ﬁb%a?'&éét gen. R represents a
mblH$9) G4 Se(t-Rhiepeeeito BiioRnxy-Pyridin-3-Yb41,2,41oxadiazol-3-y11
-2,6-dimethylphenoxy}-2-hydroxy-propy1)-2-hydroxy-acetamide;

20(R)-3-{445-(6-Isobuty1-5-methyl-pyridin-3- ¥1) -0,2,41oxadiazo|-3-y11-2,
X’G’-)dﬁﬂ%Wﬁﬂ ﬁﬁaﬂ@mntp%%@\f@tlafbrelates pyridin-3-yl derivatives according to

afi oBe{ 611 Brételnobuitydnts i ethtipywitirs B 1R It estotsablidraded-\R 1 s2rpedints a
mRRIYRIACARNRS RIGREERsTREID!; N
-Hydroxy-N-((R)-2-hydroxy-3-{445-(6-isobuty1-5-methyl-pyridin-3-y1)41,2
,4]oxad|azol -3-y11- 252,6-dimethyl-phenoxy}-propyl)-acetamide;
xﬂﬁb-lﬁumﬂ)@f-Nn(bf&)ﬁmwmbkw:%n{tms%ﬂ@@myg-@tﬁdéﬁﬁ}yvipﬁ@rﬂ’ﬁiﬁ@eﬂé)cmmiﬂg to
1&@%‘?3@ %rﬁéédn%e@ﬂgi; QU‘Xk\BhWMirpF@p%M?é‘ﬁﬂ@iﬂgvdlhydroxypropl)yi di-
-3- u siri 5
(h%dw %%Yly énoi(gﬁ %’9 ﬁ'br % -hy d %)'? Lk ?Tl"o_?(aki%z? R
cgeup@s;-m{@@%ﬁyl 4@@%@%@5 Mé@@rspyndrﬁte garm SONBI R -CO-
szss yidt0) m@nwhmﬂwmwﬂﬂyﬂwy AWHPANNG; CM~alky!
ﬁgr%&ysg ORI R 4 iR kA G

mm@w MR 1GyF i CHayN HE DB a R H SRS RR™. -
qther@N)).SRREpRHect 201LCWOH008/0R98THPCT/IB2007/053593 15
N-((R)-3-{445-(5,6-Diethyl-pyridin-3-y1)-[1,2,4]oxadiazol-3-y1]-2-ethy1-6-
methyl-phenoxy}-2- hydroxy-propy0-2-hydroxy-aceta mide;

xmaaé)igﬂ{ams”(é% imeetrRfi Py rinnsTign yeieton }éb%bqg\‘z%wé%"éﬂé?ﬁﬁ‘:%ommg o
ameting-ahes axypctimhyoiroNytgrapy GvBdnyidr8Xyrae esanisided-dinydroxypropyl, -CHo-

(é%ﬂ%?éﬁ"’ﬁ&'\' UR) ZaMdr R {5465 eyt et Mnyeiie 3-Yekl,-(CH,),-
CONRQX%QI%BIN fﬁ , -(CH, ) CH{OH)CH-NR®'R*, hydroxy-Cp.s-alkoxy, di-(hydroxy-Ci.
salkyD-Cq4-alkoxy, 2,3-dihydroxy-propoxy, 2-hydroxy-3-methoxy-propoxy, -OCH~{CHz)m-
NR'R®2, -OCH-CH(OH}CHNRY'R®, -OCH;-(CH2)m-NHCOR™, or -OCH-CH(OH)-CH;-
NHCOR® (especially R® represents 2,3-dihydroxypropyl, -CHy-(CH2-NR* 'R, -CH-
(CH,)-NHCOR™, -(CH2)eCH(OH)-CH-NHCOR™, -CHy-(CHy)-CONR®'R*,
-(CH2),CH(OH)-CH-NR*'R®, hydroxy-Co.s-alkoxy, di-(hydroxy-Ci.-alkyl)-Ci.a-alkoxy, 2,3-
dihydroxy-propoxy, 2-hydroxy-3-methoxy-propoxy, -OCH,-(CHz)m-NR*' R, -OCHz-CH({OH)-
CH,-NR®'R%2, -OCH~(CHa)-NHCOR®, ar -OCH,-CH(OH)-CH-NHCOR™).

xxviii) Another embodiment of the invention relates to pyridin-3-yt derivatives according to
any one of the embodiments i) to xxv), wherein R® represents hydroxy-C,.s-alkoxy, di-
(hydroxy-Cq4-alkyl)-C-alkoxy, 2,3-dihydroxy-propoxy, -OCH (CH)m-NR¥'R”, -OCH,-
CH(OH)-CHa-NR¥'R, -OCH~(CHa)"NHCOR®, or -OCH-CH(OH)-CH-NHCOR™.

xxix) Another embodiment of the invention relates to pyridin-3-yl derivatives according to

any one of the embodiments i) to xxv), wherein R® represents 3-hydroxy-2-hydroxymethyl-
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3-methyl-phenoxy}-propylya cetami de;
2-Hydroxy-N-((S)-2-hydroxy-3-{445-(6-isobuty1-5-methyl-pyridin-3-y1

whbllossAisadiazol-3-y1]- 3-methyl-phenoxyl-propyl yacetamigeim2007/053593
N-((R)-3-{2-Chloro-445-(6-isobuty1-5-methyl-pyridin-3-0)-(1 , 2,4]oxad
iazol-3-y11-6-methyl- "

NoXYy}-2 XY= 1)-2-hy /~ de; 54 ; 5
PR s P A JBL 8 1 DA CHTAREANHOR"  (ospocialy R
f%@f,@ﬁf@i%dia&sﬁﬂﬁvﬁ%ﬂ%&%ﬂmpr@nos@wzr%f{aw:%wrﬁé’!ﬁydrox‘e{)%*c‘@ R
rdpnesdets hydroxymethyl).
N-UR)-3-{2-Chloro-445-(6-isobuty1-5-methyl-pyridin-3-y1)41,2,410xadiazo
[-3-yIp6-methoxyphenoxy)-2-hydroxy-propy1)-2-hydroxy-acetamide; )
g -'E%)%-?E‘-‘@Fﬁ&%’lh- 1‘%8-1%‘6%‘1%5%*@&1;}?-@%fﬂi?‘.‘%@é’-ﬁ"at"’es according to
ar®, 4joxadlidbel-8rydddBnerdthdxye xxv), wherein R® represents -OCH,-CH(OH)-CH.-
NPIENRIY toRahyARs SRR Ryayslipirnetamide; |
N-UR)-3-{2-Ethy1-445-(6-isobutyl-5-methyl-pyridin-3-y1)41,2,41oxadiazol-
3-y1]-6-methylphenoxy}-2-hydroxy-propy1)-2-hydroxy-aceta mide; N-((S
x¥x8- fnetitey leangdidanbblityk Snnesting-fg/aleh 18-0widP-31\ xediaiyes gacomging to
ariEHAYAS HRRIRRAERENY A0 PIRRYEIr RYMAHas¥rnasel@ dhp@oxy-propoxy.
N-((S)-3-{2-Ethy1-4-[5-(6-isobutyl-pyridin-3-y1)-[1,2,4]oxadiazol-3-01-6-me
thyl-phenoxy}-2- hydroxy-propy0-2-hydroxy-aceta mide;
X&) Apptah grgadnsné by 1 rueihtien- fieign 19- Py iy bLatraives aecprding to
emtaeighphemeadn propane-1,2-diol;
25N-égRl)‘,-(§-{2-Ethyl-445-(5-ethy|-6-isobutyl-pyridin-3-y1)-[1,2,4]oxadiazol-

ASHTS

-b-methyl- phenoxy}-2-hydroxy-propyl)-2-hydroxy-aceta mide;

N-RS);"B-{Z-E -4-[5-_(,5-ethy1:’§-isob ML yridin-3-y1)-[1,2,41g%adiazol-3
-y11-6-me ph?i&l-z-hydroxyiprﬁ/l)%ydroxy-aceta'miﬁ;) -7
(R)-3-{2-Ethy1-4-[3-(6-isopropoxy-5-methylpyridin-3-y041,2 4. oxadiazol-
3-y1]-6-m efByt=—39phenoxyl-propaneN-2-@l; , NN , or
(S)-3-{2-Ethy1-445-(6-isopropoxy-5-methyl-pyridin-3-y0-[1,2,4]oxadiazol-3

-y11-6=methylphéngxyypropane-1,2-diol;

N-((R)-3-{2 thyl-f [5-(6-isopropoxy-5-methyl-pyridi n-3-y0-[1
,2,41oxadiazpl-3-yi1 1-6-methylphenoxyl-2-hydroxy-propyl)-2-hydroxy-acet
amide; 35N-((S)-3-{2-Ethyl-4-[5-(6-isopropoxy-5-methyl-pyrid in-3-y1)-(1
,2,41oxadiazol-3-y1]-6-methyl-

phendegp&hijylforspmegmyd )-2-hydroxy-acetamide; WO
2008/029370P{4T/11320074053593,16 0
3-{2-Ethyl-445%(6¥sopropoxy=5-pét yHem-311+)41 27410%xadiazol-3-y1]
-6-methyl-phenyl}-/N-(2-hydroxygethyl)-propionamide; \ /
(R)-3-12-Ethpl-443-(6-isopropoxy;s-m thyI-Pyrggin-S-yI 1.2 1oxad)iazol-
5-y11-6-methyl- ' '

wherein the asterisks indicate the bond that is linked to the pyridine group of Formuia (1;
R" represents methyl, ethyl, or chloro (especially methyl, or ethyl);

R? represents n-propyl, isobutyl, or isopropoxy (especially n-propy! or isobutyl);

R® represents hydrogen, methyl, or methoxy (especially hydrogen or methoxy);

R* represents hydrogen, methyl, ethyl or methoxy;

R® represents hydroxy-C.s-alkoxy, di-{hydroxy-Cis-alkyl)}-Css-alkoxy, 2,3-dihydroxy-
propoxy, -OCH2-CH(OH)}-CH,-NRY R, or -OCH-CH(OH)-CH,-NHCOR>

(especially R® represents 2,3-dihydroxy-propoxy, or -OCH,-CH(OH)-CH;-NHCOR™Y,

R* represents hydroxymethyl, methylaminomethyl, or 2-methylamino-ethyl; and
R® represents hydrogen, methyl, ethyl or chioro;
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phenoxyl-propane-1,2-diol;
5(S)-3-12-Ethyl-443-(6-isopropoxy-5-methyl-Pyridin-3-y1)11,2,41oxad
weazoheyte6-methyl- phenoxy}-propane-1,2-diol; and PCT/IB2007/053593
3-{2-Ethyl-445-(6-isopropoxy-5-methy4 yridi
n-3-y1)-[1,2,4]oxadiazol-3-y1]-6-methyl-Ph propionic acid. 10xxxvi) A
wl‘;l:'éFHi"ﬁ '?I&S(!Hlﬁcérg%h? éﬂ%ﬁlﬂiﬁ&w%&m%i&g%ﬁeé}gwﬂdgﬁrMkdﬁrima_thm‘smﬁents or
ormula ormula wherei and.n [ .
OO 1o 56 R e SRR ROy A ot SR YRR A6 BRIA) i any
orglof eiikexijmans REaEredentsx@1 4IRS Peid iRy ) TAG ehhisotits
of Formula (I) and their pharmaceutically acceptable salts can be used as
medicaments. e.a. in the form of ph ti itj :
e S e L e W ing o
erdadiBsiidh¥baifiBe effected in a manner which will be familiar to any
Anepsesesigilled in the art (see for example Mark Gibson, Editor,
Pharmaceuticg| Preformulation and Sormulation, IHS Healthgroup,
Englewqod ~JUSA-25 2001; Bemmgton,-Fhe Science actiee of
Pharmacy\20th E#ition, Philadefyhia C@llege of Pharmady and gcience)
by bringing the described compoghds gt Formula (1) or th
pharmaceutically acceptable salts, optionally in t8mbination with other
therapeutically valuable substances, into a galenical administration form
togetharwith sullalifsdaarstoxic, inert, pharmaceutically acceptable solid
or quuig carrier materials and, if desired, usual 30pharmaceutical
adjuvants. 008/'Q29370PQ'[{11§ 7/053593 17 The

pharmacétical cofnpositions compXsing agompound of Formula (1) are
useful for the prevention and/or treatthent &f diseases or disorders
associated Atz activate@rimmune“gﬂ"/"ﬁé*n. 5Sukh diseases or

viisiders asesalectaddtomdine arein isunrisirgied pHientiegrelp of Formula (1),

R' represents hydrogen, C,-alkyl, or chloro;

R? represents C,-alkyl or Cq4-atkoxy;

R? represents hydrogen;

R* represents Ci-alkyl or Cy.4-alkoxy;

R® represents hydroxy, hydroxy-Cas-alkoxy, di-(hydroxy-C.-alkyl)-Cq4-alkoxy, 2,3-
dihydroxy-propoxy, -OCH;-CH(OH)-CH,-NRY'R%, or -OCH,-CH(OH)-CH-NHCOR™;

R® represents hydrogen, 2-hydroxyethyl, or 2-hydroxy-1-hydroxymethyl-ethyl (especially
hydrogen);

R* represents hydrogen;

R>* represents hydroxymethyl; and

R® represents Ci.4-alkyl or halogen;

wherein for the present embodiment the meanings of one or more of the substituents or
groups may be replaced by the meaning(s) given for said substituent(s) or group(s) in any

one of embodiments vi) to xvi), xxi} to xxv), and xxix) to xxxi}.

xxxiv) Examples of pyridin-3-y! derivatives according to Formula (1) are selected from:
3-{4-[5-(5-Chloro-6-isopropoxy-pyridin-3-yi)-[1,2,4]Joxadiazol-3-y!}-2,6-dimethyl-phenoxy}-
propane-1,2-diol;
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transplanted organs, tissue or cells; graft-versus-host diseases brought
about by transplantation; autoimmune syndromes including rheumatoid
woshsilioeg¥stemic lupus erythematosus; antiphospholipid syigregm@irs3ses
Hashimoto's thyroiditis; lymphocytic thyroiditis; multiple sclerosis;
myasthenia gravis; type | diabetes; uveitis; episcleritis; scleritis; 10

I's,disease, uveo-retinitis; terigr ifis. Uveith j
e I L e i
phanexhaibyAtRyRF e tbfiyaIReyrafreirEEsiopathy; post-infectious
3-341eiBrHsbetgisaastsipgHatirpyiRELeratattinest sy & einfelbtibplsenoxy}-

'%Iomg_rpgg%phritis; inflammatory and hyperproliferative skin diseases;
pgan L£-QI0L . .
psoriasis; psoriatic arthritis; atopic dermatitis; myopathy; myositis; .
26%6’??%1@3*;‘%H’E&é‘&bW’ﬁ@tfﬁ%?‘it%"éé?ﬁm%lfaﬁ"éd&@?ﬁ?{ﬁﬂﬁé’%i%%‘?ﬁ?c?é%y'}'z’s'
didesimattienbchepr piehaseenehigus; bullous pemphigoid; epidermolysis
N%l%%‘d%it%li%ﬂl%g%ﬁi%%?ﬁa'ilhl@mfﬁfﬁ?&‘j@é@%&?&l%?e-_m_e_thyk
eosinophilia; acne; scleroderma; alopecia areata; keratoconjunctivitis;
PORR AR ARV RIGPK A R RstiRWePatitis; dystrophia epithelialis
3detiscad-Disnbatylaykidma-0ell & fiomphiphS-Niddalreetivephansxsatiyeprane-
1!@5@;5; scleritis; Graves' ophthalmopathy; Vogt- 20 Koyanagi-Harada
syndrome; sarcoidosis; pgllen allergies; reversihle obstructive girwa
N A Ao T B T LR e DU o2
hpssthpareiybt 2ty csadnidds: inveterate asthma; late asthma and
2ALRMAK LY RELH PSRN BNEIE- LN PRBOHEE I GARIMUS, B I ORIk 0!-3-yI]-3-
org&glsg; a§t Lcrulcq %gg%m?nél_c bowel diseases; inflammatory bowel
MENEEEE" R r%ﬁ’?%g Shterocalitis; intestinal lesions associated with
Nterira@htnrens:[24dsehivly dsaeibst-pridintsy Bdbiddimmeigattodangsy-
pRAIAGYAGSIS ey ROy TiBRgsRxHsesRIWasOlitis; vascular damage caused
[ mic qi es a I IS; @t lgrosis, ;
e 2 o A e
ORI E RV HEE O TIORYBTHEr R ACR IR I fSinitis; eczema; interstitial
NPERMID- AR ealisstnityDpatbityGnedipasiyliig s 25y jededimenl-3-ylj-6-methyl-
tic- IC. ome; digheti pephropathy; glomerulosclerosis;
L %%%&u%ﬁ%%ﬁ%gl§Qé%%rmﬁc§t?t%%§@ﬁﬁls interstitial cystitis; multig‘le
Vb BN RO R R S e AN R oot
pReftpie-Beudidsymoyeifis2 mainanearitisnideliculopathy; hyperthyroidism;
h@ﬂ%‘i't‘égfé’—'Etﬁﬁ-%f—’{ﬁ‘?(é—@é'&f%wﬂm’%@tf ehgalbaRiANA ARIARIGANMRNEy}-2-
hypoplastic anemia; idiopathic thrombocytopenic purpura; autoimmune
W@?ﬁ&ﬁ@%ﬁ?ﬁﬁ'ﬁ?%ﬂ?ﬁﬂfﬁ'g%rombocytopenia; 35agranulocytosis;
(Sem{eictiy s ethgdalsthattiowidmiialdiehyilrodiazm3odtéapetivdighenoxy}l-
diBraicklynggildiopathic interstitial pneumonia; dermatomyositis;

leukoderma vulgaris; WO 2008/02937QP 132007/053593 18

N DA DB TR A OB col hranapghenonyr

Doiaewritrombadsadtauntingndethorea; Sydenham's chorea;

(RY9gaIESisi-(HYeGaspitposEerRsa M e BeMEr S OIRR NG, Sid-enshy-
ndro ne, ad;l%g?ii_;dleoq,sinophilic fascitis; lesions of gingiva, periodontium,

RIvedH Bgﬁg, Substantia ossea dentis; male pattem alopecia or 5

@b Pe iR BEAS- (FrirsunRRoRyStopIRy -RYii3nad) 1§ ARy 3SR TS S -methyl-

pndeRbypidsasbropigiggrenal insufficiency; Addison's disease;

' igsreperfusion injury of or i r Toleh

s S B S -metr

PhENSS 2 i 8O PRS- ENAIaNEasREaHES chronic renal insufficiency;

NING iz aEthpaliBr@rsyobhenphaidionigi diodteiplichrioradianptbpytemethyl-
I |as; mg'?_ckm;z ( f sema, cataracta; siderosis;
Pi%ﬁ(latl %l%hr%/ent sa; seﬁ%emr%%gédéeﬁg%%aﬂon; vitreal scarring; corneal

alkali burn; dermatitis erythema; ballous dermatitis; cement dermatitis;
gingivitis; periodontitis; sepsis; pancreatitis; peripheral artery disease;
carcinogenesis; solid cancer tumors; metastasis of carcinoma;
hypobaropathy; autoimmune hepatitis; primary biliary cirrhosis; sclerosing
cholangitis; partial liver resection; 15acute liver necrosis; cirrhosis;

alcoholic cirrhosis; hepatic failure; fulminant hepatic failure; late-onset
hanatiec failiire: and "aciite-on-chronic" livvar failiire Prefarred diceacec nr
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WO 2008/029370PC1'3132007/053593 19 The present invention also
relates to a method for the prevention or treatment of a disease or
waissapementioned herein comprising administering to a SWIjeaBA07/053593
pharmaceutically active amount of a ar(%mpound of Formula (1).
5Furthermore, compounds of the Formula (1) are also useful, in

3~?QR%§EE%M§%P&%%§-W§@LWM@W%ﬁﬂ%@%ﬂ@ﬁ%%thyhphenyl}~
reventio n

/or treatment of the diseases and disorders mentioned
Nraifronsesrdiry Y BPE#8 red embodiment of the invention, said agents
(RowB-igelitioyid-fBaMithpropoxp Eomdistingidhidnyiio2 dimradiazeits; y!]-6-methyl-
p%&@?ﬁ%ﬁ%ﬂ%ps’ cytotoxic drugs, adhesion molecule inhibitors,

cytokines, cytokine inhibitors, 10cytokine rec t/g?rza%tag%nistﬁfrgje_m thyl-
Rt e S R e R R
phsexfaecpempeldiof, Bodmula (1) for the preparation of a pharmaceutical
3 GOBRYRHIENcARLRBN B HER N ABMRINANGN, Wil et 85Iy Bnethyl-phenyl}-

immunomodulating agents, for the prevention or treatment of the diseases
PEORPY8ABrders mentioned herein. The compounds of Formula (1) can be

manufactured by the methods given below, by the methods given in the

xESRARIRSHRS RmBRalAeRUSERIRAS: )RlinEMI aTdtnescnditiding neeformula (1)
varg Wiith tpe ?particular reactants or solvents used, but such conditions
aH E”g 3‘6&8 ermined by a person skilled in the art by routine optimisation

(RrScdBrEsC ermdsrrIgrRsphey Fdirioia-{T)of e Yresbrtideh R P be
pREABRIEp@erridingite; the general sequence of reactions outlined below.

I ew of the synthetic possibilities, lgadi aundsof; la
Sttt e S S e e
pBeFOhOIaPAYSnay B8 prepared by reacting a compound of Structure 1

NA((R)B 4 PBROEUCIIRS-BUis oDy ipytiiingBeseiice 41bsadalzalss 01 af-doithyl-
o e T S e ororcetonor oy even
NSl o R R BB SRHA TS hé S ARREaSN Fae e -
pRerpomgiaid anopyi-2Zhwihergecdtasiesents -CO-CH2-0H2- may be
R S T e oo
PsRENe o9, in a

(S)-3-{4-[5-(B-Is0buty!-5-methyl-pyridin-3-yt)-{1 .2, 4loxadiazol-3-yl}-2,6-dimethyl-phenoxy}-
propane-1,2-diol;

2-Hydroxy—N-((R)—2~hydroxy—S-{4-[5~(6~isobutyt-5-methyi»pyridin—3-yi)—{1 ,2,4]oxadiazol-3-yl]-
2,6-dimethyl-phenoxy}-propyl)-acetamide;

2-Hyd roxy~N—((S)-2—hydroxy—3-{4-[5-(S—isobutyl—s-methyl—pyridin—3~y!)—[1 ,2,4loxadiazol-3-yl]-
2,6-dimethyl-phenoxy}-propyl)-acetamide;
N-({R)-3-{2-Ethyl-4-{5~(6-isobutyl-5-methyl-pyridin-3-yi)-[1 ,2,4]oxadiazol-3-yl]-6-methyl-
phenoxy}-2-hydroxy-propyl-2-hydroxy-acetamide;
N-({S)-3-{2-Ethyl-4-[5-(6-isobutyl-5-methyl-pyridin-3-yi)-[1 ,2,4loxadiazol-3-yl}-6-methyl-
phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
(R)-3-{4-[5-(5.6-Diisobutyl-pyridin-3-yi)-{1 ,2,4Joxadiazol-3-yi}-2,6-dimethyl-phenoxy}-
propane-1,2-diol;

(S)-3-{4-[5-(5,6-Diisobutyl-pyridin-3-yi)-{1 ,2.4]oxadiazol-3-yl}-2,6-dimethyl-phenoxy}-
prapane-1,2-diol;
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5 solvent such as DOH, MeOH, THF, etc. or mixtures thereof. Structure 3
Structure 4 Compounds of Structure 1 may be prepared by reacting a

wepshnaupef Structure 3 with a 10 methyl Grignard reagentpeii 166784393
a compound of Structure 4 with 2 eqg. of methyllithium in a solvent such as

ether, THF, etc. at temperatures betwé®n -20 and 50C. The Weinreb
| f Structure 3.is.psepare treati
N e D B T Bt e AR Renor2
hgdres By FeabeheXuerssaMdsC, DCC, etc. (M. Mentzel, H. M. R.
NE e gas A6 bletbpyydVrid ebyhis 2acedifdmiBreastiges)risthgbplesnoxy}-2-

[ i Praktische Chemie/Chemiker-Zeit 339
P B e e o, The crowing
2y RN Ry 2o mArem e BrifidectidvirRan aiRv-pyaRisend e fipgadiazol-3-yil-

B(MIahwmdiﬁFmamw}é}ébZa@@@O) 340-3.47;'V. K. Khlestkin, D. G.
2m§0ﬁﬁﬁl&-ﬁ§y@ﬂ§/@r@¥%@9@§{$ﬂ(ét\§q%ﬁ '-%%%’Eh?u%yndsn-:a- IH[1,2,4]oxadiazok-3-yl]-

kylhydroxylamines in organic chemistry, Current Organic

SEHEMIRRFORGPERE)EREYSE. Structure 5 Compounds of Formula (1)
NARFSHZAChipresEiM 6 SOuN - B hyhrayidie- Brdpidrad oyacianolidgy b 6-methyl-
p@,ggbglgg}u@_q)gfr&g,%gg?_@ .D &%gg%gg_#éﬁ_?bwith StrlIJDctu;e 4 bytl) using a
coupling reagen as : TU, Py , etc. or ouplin
N R e R SR e S
phroergleldfysrosyrponyittdh BirextaesiamideO
NARSAIZABRRRAE A2 Q8K (IA3PA3RI- SRR nsle of SekauradilBWikemethoxy-
repres Btr? 85?%) [l%n-%-_ _41dI2,)frfJ9xae a!"rinzté)é-e derivative, are prepared by
ppeac?t’l(ﬁ% A ’éo%ngy Fﬁbc OB Tt & Solvent such as dioxane, THF,
NI SxihEror eofulSri€; i pelstuire megiding idinay EIG K14 lexediazrtid; viliBamethoxy-
&%@ppm@t@y@l@@ﬂgdmaggwﬁs:%mﬁmﬁs_ence or absence of

iar u cl : ceti id,
R R B R S 2 R B3 Sh r
nieter et aBroRHE Y RIS, a carboxylic acid anhydride,
NS84 RER-R40 (0ol sculaisigvesi@uieng reagenidetol) Fill-@ gethyl-
R 0 it J D randio, V. R. Wang, K. D. Rice,
%gtram%&ﬁoﬁﬁ%%gfﬁﬁﬁ%%g%@r@ Suzuki, K. Iwaoka, N.
N ne- S KA arris RUNIPYAS A SNAKE Haf oot esiolzs -1 1-fasdvighenoxyl-2-
Hybeny-Frbgyie -Byd lody-43888)gd20-122; R. F. Poulain, A. L. Tartar, B. P.
(gﬁg—?ﬁtﬁﬁtﬁggﬁﬁ#@és%@%bL:Jr-é- imgﬁl&aMaz%‘iﬁ%ﬁ]L@yﬁe@gglphenoxy}-

Iveira, D. S. Machado, R."M. Souto-Maior, Synthetic Commun.
RA5985; h48%21450; E. 0. John, J. M. Shreeve, Inorganic Chemistry 27
NAQBBY-{3110yB4-06H Betkpltbisdhytik-pialasey| Hdt@rtioyetiaz6BX 2003y ethy!-
{%%%Zi%?—g%dmxwpropyl)—2-hydroxy~acetamide;
N-((8)-3-{2-Ethyl-4-[5-(5-ethyl-B-isobutyl-pyridin-3-yl)-[1,2,4Joxadiazol-3-yl}-6-methyl-
phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
(R)-3-{2-Ethyl-4-{5-(6-isopropoxy-5-methyl-pyridin-3-y)-{1.2,4]oxadiazol-3-yi]-6-methyl-
phenoxy}-propane-1,2-diol;
(S)-3-{2-Ethyl-4-[5-(6-isopropoxy-5-methyl-pyridin-3-y1)-[1,2,4]oxadiazol-3-yl]-6-methyi-
phenoxy}-propane-1,2-diol;
N-((R)-3-{2-Ethyl-4-[5-(8-isopropoxy-5-methyl-pyridin-3-yl}-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenoxy}-2-hydroxy-propyl -2-hydroxy-acetamide;
N-((S)-3-{2-Ethyl-4-[5-(6-Isopropoxy-5-methyl-pyridin-3-yl)-[1,2.4Joxadiazol-3-yl]-6-methyl-
phenoxyl-2-hydroxy-propyl)-2-hydroxy-acetamide;
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Compounds of Structure 6 may be prepared by reacting a compound of
Structure 4 with a compound of Structure 7 in a solvent such as DMF,
wo s e, etc. in the presence or absence of one ore moreEOHAING053593
agents such as TBTU, DCC, EDC, HBTU, HOBt, CD, 20 etc. and in the
presence or absence of a base such 4 NEt3, DIPEA, NaH, K2CO3, etc.
it.e.9. m -F. P.Ful | -
S e el o o L e S g v spenyd
Nyigch oGS RIPRIONAEIHT 7/053593 22 Compounds of Formula (1)
(RYBich-Fepresetaishimppdiy-3-ybidyZdddnaide0le. dieriadiaze! rll-6-methyl-

o g&g}@& fR.analpgous fashion (Lit e.g. C. T. Brain, J. M. Paul, Y.
I:)L%on g Oakley, Tetrahedron Lett. 40 (19%

el SR Mo (e R st b RE T M

pieyatisgtioopahthe, 2dioe smonding hydroxyamidine 5Sester intermediate.
3 BGIE BB IS G SRS RN Ol © 4 18Reh B FDRY-RpeniRpayeshenyl)-
by reacting a compound of Structure 10 10 and 11, respectively, with
PIRRfB\ASTine or one of its salts in a solvent such as MeOH, EtOH,
pyridine, etc. in the presence or absence of a base such as Na2CO3,
5 B3uMHerh K EUBH tREGn (Ll tiSrOre Tt SELBUIKbVKL hrafha- PN dbimiadtiebs, of Formula
agakura, K. Miyta, H. Nakahara, M. Ohta, T. Mase, Chem. Pharm. Bull.
7 (1999), 120-122; J. Cui, D. Crich, D. Wink, M. Lam, A. L. Rheingold, D.
A. Case, W. T. Fu, Y. Zhou, M. Ra®3A. J. ORén, M. E. 15 Johnson,
Bioorg. Med. Chem, 11 (2003), 337933392/R. Miller, F. Lang, Z. J. Song,
D. Zewge, WO 2004/033%38 (Merck £ Inc., USA); B. Kaboudin, K.

Navaee, Hgté REIS{QEe QOB
Structure 11

Formula (lf)

wherein A, R', R?, and n are as defined in claim 1; R® represents hydrogen; R* represents
C,4-alkyl, or Ci4-alkoxy; and R® represents C4-alkyl, or halogen.

The compounds of Formula (1) and their pharmaceutically acceptable salts can be used as
medicaments, e.g. in the form of pharmaceutical compositions for enteral or parental
administration.

The production of the pharmaceutical compositions can be effected in a manner which will
be familiar to any person skilled in the art (see for example Mark Gibson, Editor,
Pharmaceutical Preformulation and Formulation, IHS Heaith Group, Englewood, CO, USA,
2001; Remington, The Science and Practice of Pharmacy, 20th Edition, Philadeiphia
College of Pharmacy and Science) by bringing the described compounds of Formula (I} or
their pharmaceutically acceptable salts, optionally in combination with other therapeutically
valuable substances, into a galenical administration form together with suitable, non-toxic,
inert, pharmaceutically acceptable solid or liquid carrier materials and, if desired, usual
pharmaceutical adjuvants.
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Depending on the nature of the functionalities present in the residues 123
to R6 in Structures 2, 5, 6, 7, 9, and 10, these functionalities may require
WA ARLprotection. Appropriate protecting groups are Knegimiea?7/053593
person skilled in the art and include e.g. a benzyl or a trialkylsilyl group to

protect an alcohol, a ketal to protect a iol, etc. These protecting WO

g SRaR Aot OO TR e 0 UBR BN PEr Sl 266 asbiadror e

methodology (e reene, P. G. M Wutﬁ Prot ctive,
Preelies @Péipééfﬁ@fswtﬁ%%i%e% PRAIHRIFRENI NN PgoTpige immune

syée@enski, Protecting Groups, Thieme Stuttgart, 1994). Alternatively, the
desired residues Fie to R6, in particular R6, may also be introduced in

later steps that follow the coup yridine compoun
S AeraeE>408 BRTERIAC THENGH EMaec b QURLIE D o igeion o
trdfspipntsthgoegsnitabiisspeecursmiief a;mihvpmdwgﬂsﬁ@@gﬁ@zbg)ughg ahgut by
tr&QspT:Qﬁa%ﬁm)éhﬁﬁmﬁ%’é‘dﬁﬁr§MH§tW@L%ar§; Th8uandold anihedr systemic lupus

precursors are either commerci av Ie 0] a re
OB AR B JLFLBH QT D 0 P AL ot
retipreulac{Bresisichmegstbeeiat a2YR/riBIACS yldﬁbstmom'aim@w%ﬁm scleritis;
KZWEAIY- ek, 3Lﬂ:lsblaéimgle;fé@féf@&lvev@i@spremneda@mdmbdbwth Behoet's

reacting a compaung of Str cture 15 4 wi ng li
S, ETRETID, SCE EBC, PIBHD PUGR TR Bp, ) Hogran
vasmita)@thmpmshm@pwacwf@fmmmd#ﬁ%aﬂ%'E@Hﬁ’)l‘&l W%ﬁ%‘fj%ﬁa‘i post-
wﬁé@ﬁﬂ“@@%@r@oﬁé&ﬁn@ﬂﬁﬁ@ﬂﬁﬁi@@%ﬁﬁd@tﬁerﬁ&lliéredmmnmdlﬂfases psoriasis;
pgéﬂ% g%%fsﬁ ans ﬁ:o(}%?npgﬁ%a:?\g% r‘ﬁ,l WBglﬁQedﬁgﬁﬁ%iTﬁ@%maQ{ Qferrmatltls

codpﬁto a compoun cture 9 with hydrazine followed
exzgoirioUhedesTraldlson SRRgTHIRFS ziderPetiite ritiatPlantsa SPBINE ofbunous
p@ﬁiﬁﬁt@%@i%rﬁlﬁﬁb‘@[@é@ﬁ%@aﬁ@mmChﬁ)jt&éﬂ&hareldﬁmbtf&)rwwthena cutaneous
Jesirad 2. %#r%tra%% eﬁ% %Q%%‘%g?rk\’%\(@c c{ﬁﬁ@ﬁﬁg Qléﬁﬂ@!a&m{%ﬂctwitis:

compound areagent such as POCI3, CCl4 olr CBr4

kestitisn atRrRatinnkerakis: Péﬁgoﬂﬂ?gé’é’gr?%lffd'énf’%?@aﬁ 288168t %ﬂi&%mgs ocular
detusisud) BGbiedioxivee, TtiraiBE RiSatits,. stiteiimctavess dtielawpghy: Vogt-

@§%994%$e£%§&%€e -ahssaee hign rﬁf%}éﬁv?evé?ﬁﬂﬁ’é'%sﬁdbtwe airway

Garcia, S. Martin-Santamaria, M. tn I\{I elalL Sé/teeisthma
diseapfabronchinbefie 8 SE EARR g %%%g S e
AHB0{26 06 )40 68at0FS N Ba TaBramhdaNanP airvay, wwewoysmé@ bronch'oﬁ'ﬁs

Bl;gﬁrﬂ}?sdr%bﬁgtﬁgs@%gﬂ ﬁ»@@a@tﬁ@&)h%%%mm bowel diseases; inflammatory
nggﬁg%% é%ﬁ%&(? Eg_dé%?ée 1 rlv% Ie\zls %glr?egiggaslg%gog%lt%\é W%Qrmal burns;

WedS6R's feagent optiona
m@ﬂmnaﬁeassomm%aéwmfmkéséﬁ%o@ﬂmén6@357083@%%nf:§%’hsa§!‘sease

@X&@ﬂ% telgne vﬂﬂﬁaM%@NagWQaZ@@&/ ARO3IZERGT MRRAEAIS5 3583 Bdombosis;
etc. at elevat eratures with W r

%tlberg\sc f?élﬁygﬁ[ﬁﬂ%? m o%aén Cja éee éwfargoon %éé]ﬁt'i% %grl\%p&ﬂe(l'étachexaa due
POUBTOSe)seSHARSUIAE mmm@@rﬁpmma%ff#ﬂﬁ}*ﬁ?u%%ﬁ%.lfﬁ%’éb%%g?ﬁfﬁ'“s lgA-
ﬁt@é@@'ﬂﬁ@pﬁh@éﬂﬁy@'%an;ﬁ@yf@hns@ﬁdtbmpleeﬂmiymwmane Eepieved; diabetic

0 %]rgo%}; h%\,‘“{“‘%o%ugg @é %{n‘&%ﬂﬂ?ﬂhwmﬁ% SsifalhebAills; interstitial

trifluoroacetic anhydride, Bur

e e A
IRRRratiesitketwespdzd 10da0ahyyithimiepsilitsredpsatow's discase;
8&9&%&‘4%3%"%'&118' HopaWith, &35 géi%@rﬁﬁgrﬂfée %Eﬁgﬁﬁ? Shémia; idiopathic

vent suc ridine, toluene, T MeCN, etc. at elevated
ErpbRaAReS P BRI PO AT B BRI SRR RBH e gt ovtopenia
dgtasubditoSateeiniGhibatasrive; Jitegoki/a5tiO hnemiE; Fakattaehiasia; osteoporosis;
&l&aﬁl}}k - KBPARI iWARES: AnK@RaiRR!: derdlsiybshiRkelRitRBIRIG. vulgaris;
em. Lett 14 (2004) 1761-1764). The compounds of 15 Structure
14 are prepared by reacting a compound of Structure 15 with a compound
of Structure 9. The aminoketon of Structure 15 can be prepared from a
compound of Structure 1 by procedures given in the literature (e.g. J. L.
LaMattina, J Heterocyclic Chem. 20 (1983) 533-538; M. Pesson, M.
Antoine, P. Girard, J. L. Benichon, S. Chabassier, P. De Lajudie, S. Patte,
F. Roquet, G. Montay, Eur. J. Med. Chem. 15 (1980) 263-268).
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20 Compounds of Formula (I) which represent a 2-pyridin-3-yl-oxazole or
a 2-pyridin-3-ylthiazole derivative are prepared in an analogues fashion
wiQsdsakrapound of Structure 16 and a compound of Struckanems 20823593
H2N Structure 15 Structure 16 WO 2008/029370PCT/1B2007/053593
25 Alternatively, the bonds between tA pyridine or the phenylring and the
. central 5- membe I ToN¢lg e Py reritis
o B S o (el
napRRATGIHALNGIS SheseA pém?d%?f@’f‘rﬁéﬁi?@?ﬂM?&%@&ﬁfﬁB&%‘iﬁ’%’f‘@tﬁﬁ?ﬂ?g&’ma’
whiensthegpanogite, Sedwownsiodgessadsiibisd postephticCiaspitnigsions of
gigéma? ééﬂb%{%ﬂlJTWBQQPB%RQ.I‘%@@HG&%CBQQGQ adlichigronisesniarpigia or
ester with analkyl Grignard reagent in the Igéggence oé Feﬂ%c}?c g 10 8e. chronic
algBRAM PR FLTGHIET PSRN &Y BRI N RIF2BtE SHP LBMBinatigng =
athertsiofnsufteimpeatddisoas gifrpéesm istBami23epgHorismdrigon gfiensanst. which
oGl udB SIRRE (iR BRI MkiMERIRZ pEbSES AblaAslls GHIRIE).CORR dalfked by
(2002) 13856-13863; A. FOrstner ,?\..Lel er A”Q%Wfo%herr"ﬁa]rlﬁ‘xs@ﬁ?@ncy- ung
dego G5 30 dSRHRING GSHIR oIS Aal MBI S it Either the - o
canchions@rekginifdtmiheididrsine petee sieodiallyriestlividetamnasidyphoma;
p%\%@éﬁ@rﬁ asibey/5eaB; p%ﬁﬂé’r‘éﬁtéﬁ -gfa@rﬁé{%(?m@tﬂm% ateigisaitasa; senile macular
,6-dichloronicotinic acid ester may alsp be e S ti .
BTRTAN B da e R Py Aoy Senale e ORI BHSIY Bbmatcs
ceifferererpypiifieaing BB dierisionitstirrewsiPaeEaliith BRER5RbAHET disease:
calkpBYyLhesen dafivativenbadetubisrsiki ariipltagicontitionsikooan taypobaropathy;
rson skilled ip.the art. The obtai 5,6-di TeleileY i i I
B e T ST A G A KRG SSTRe) Ssccton
agHigitivRr RaSFEBiEdEF RSy IACRNALS iThasis: RerpiRdatlys IRypRI Rgali failure:
|RBIpHRKERpaRY Riitialyarandaatenvisagedt  Tiner SaBuciichloronicotinic acid
ester may also be treated with an alcohol or an alcoholate at elevated
temperatures to furnish the corresponding 5-chloro-6-alkoxy-nicotinic acid ds of
Ragferedringnpes @ ApRIdsr thie fstdrariRctBndiRy RigYRRRY tﬁy“&*bé'?ﬁp%‘im%%“” 80
Rl qly epeds ecRidroatitie lgragnoposistiit off Stiectone tirarselaiteR ergans such

a%ﬁ@@\%?n%& eIVl AP WRnERB DR PHRALRE Biam GABRRING S diseases brought

ucture 17 'via formation of the co,rrespondinﬁ 6-ch|czro-5-.n cheumatoid arthritis
ahRith P RtasTTe! ran iRl o Y RIRYRERR e oA AL LN o
rhyitieei vatisasion infangraOrpthewer deeasesconditem Swbie stishnsg apgvdcerative
c%mgs,sHQWrHsS'r%ﬁi%aé}%ﬂf(sjt,r]:tﬁﬁ&f@@uﬁ#ﬂ@ﬁF{&sﬂ%%WUﬂdiquveo-retinitis;
tructure 17 can be prepared from known §-chloro-3- ) . ] ]
#mfyf'.%%?ﬁgwfgyﬁ%iﬁﬁﬂmt. R S50 o 2T YR Shnyt POt
igferijods thautcarvoxydic disepssingiosiditon raeeals wiEyRhowifin Bestdpfectious

SURRABAGpIARO I deEMieraGid KMBPheristdnishe presence or absence
of a solvent such as toluene, THF, MeCN, acetone, etc. at temperatures
between 0 and 120C. Compounds of Structure 11, wherein 35R1

Peprederiys paieetey| dreapsan diRaiiem ey be frepsreaniyeugsalgd With the
&Qﬁﬁ&;ﬂ@éﬂ of Formula (1) are selected from the group consisting of rejection of

transplanted organs selected from kidney, liver, heart and lung; graft-versus-host diseases
brought about by stem cell transplantafion; autoimmune syndromes selected from
rheumatoid arthritis, multiple sclerosis, psoriasis, psoriatic arthritis, Crohn's disease, and
Hashimoto's thyroiditis; and atopic dermatitis.
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WO 2008/029370PCT1182007/053593 26 compounds of Structure 4,
wherein R1 represents a methyl group, or according to literature methods

wiHbosShseB-Paine lll, J. Heterocyclic Chem. 1987, 351-35p¢1/182et04sE63
17 5 Whenever the compounds of formula (I) are obtained in the form of

mixtures of enantlomers the enantioniérs can be separated using

methods known to in the.ar rmatio SEDATBLION;
T A L Sty By [ e & P N RO B P Dcase

Ofad'%@@@fvmén@omﬁ?'me%mwwjﬁﬁw*a%ra@el (ot B 8. PhgTpacetticaly
adbrd Grison coldresmps i DeieekfibiralPak IA (10 pm) or AD-H (5 pm)

column. Typical conditions of chiral HPLC are an isocratic mixture of

eluent A (EtOH, in presence or absence of an amine such as NEt3,

Fereamparmireaounsls chitee (Resavia) (i rRiRPr 4RSIt dTe S RitAHRD Mith, one or
séhlrExpeninenicdpatihg) (gbem iktryhE hedadiomgneiarnpiéséit sfrtie diseases and

dl'&)\{g OPIQ-H%QQJ‘R&% naluﬂ:%?:oms ﬁ?@&é’ﬂﬁ?@@fe%@ﬁ!%@m%@wrﬁ%%n said
state Compounds are characterized by 1H-NMR %300 MHz)

QS NP ATV Al GRIGEHBA L EHIHE A URRA  ppcosterods
NeAlige tytthexiolvegs usatiesinntipititels snhibitagetcriekidesibytokise inhibitors,

cﬁb%ﬁ& Ece&%pm%&ﬂ%(ﬁn@%nﬁﬁﬁhrcpﬁﬁﬁé heptutiplet, br = broad,

coupling constants are given in Hz); by LC-MS (Finnigan 25 Navigator
with HP 1100 Binary Pump and DAD, column: 4.6x50 mm, Zorbax SB- AQ,
Theppreddto Avgréidiedss- B9 IECNanusRtef, 4 AUMPAHNT 00D FRmRA, () Tor the

F ra‘ilo"-_h @M%Hﬁrﬂﬁ%@%‘ég&i@ﬂwmeg%ﬂﬁﬁﬁllyﬂaﬁ%ﬁaﬂ@ﬂmﬁh%ﬁr\'&& one or
S" refer to un under basic, conditions, i.e. elut it r

SO A e, Ao e Piaentir B FUBAG ) 9 e los ano

diskerdticaineofiditghsrey TLC (TLC plates from Merck, Silica gel 60

The compounds of Formula (I} can be manufactured by the methods given below, by the
methods given in the Examples or by analogous methods. Optimum reaction conditions
may vary with the particular reactants or solvents used, but such conditions can be

determined by a person skilled in the art by routine optimisation procedures.

Compounds of the Formuta (1) of the present invention can be prepared according to the
general sequence of reactions outiined below. Only a few of the synthetic possibilities
leading to compounds of Formula (1) are described.

R3 R*
Y— 0

R? \ / OHC R®

R R®
Structure 1 Structure 2

In case A represents -CO-CH=CH-, the compounds of Formula (1) may be prepared by
reacting a compound of Structure 1 with a compound of Structure 2 in the presence of a
base or an acid. The functional groups present in the residues R® to R® may require
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WO 2008/029370Pai1lB2007/053593 27 F254), or by melting point.
Compounds are purified by preparative HPLC (column: X-terra RP18,

w333 S gm, gradient: 10-95% MeCN in water containipgrdspsiaflssses
formic acid) or by MPLC (Labomatic MD-80-100 pump, Linear UVIS-201

detector, column: 350x18 mm, Labog@PRP 18-5s-100, gradient: 10%
MeOH in water to 100% MeQH ace tes an be ated inio t
temrP %n%?tse%} preoﬁa%??(/e (co umunce hlraﬁggﬁ,&%?zs(ﬁ gﬁat r}sgow the

cqrﬂeqs&@@rEwapm)m}eQaﬁ@ptm%r@%qrmﬁ&a(é@ Netee RS PERS it eB RsGity-CHz-
n@mwéﬁwém@aetﬁﬁ%b&mg%se@mam”mw&wl@sg) wherein A represents -CO-

T e
S‘E'éiﬁﬁbﬁl’ﬁﬁ|a%%é]%%@ﬁﬂﬁ?étﬁ%@@@ﬂ@ﬁe@ﬁfﬁﬂfazod|carboxylate

DIPEAHurling's base diethylisopropylamine DME1,2-dimethoxyethane 20
amide DMSQimethylsulfoxide N
ferrocene EAethyI

Structure 3 Structure 4

Compounds of Structure 1 may be prepared by reacting a compound of Structure 3 with a
methyl Grignard reagent or by treating a compound of Structure 4 with 2 eq. of
methyllithium in a solvent such as ether, THF, etc. at temperatures between -20 and 50°C.
The Weinreb amide compound of Structure 3 is prepared by treating a compound of
Structure 4 with N,O-dimethylhydroxylamine hydrochloride in the presence of coupling
reagent such as EDC, DCC, etc. (M. Mentzel, H. M. R. Hoffmann, N-Methoxy N-methy
amides (Weinreb amides) in modern organic synthesis, Journal fuer Praktische
Chemie/Chemiker-Zeifung 339 (1997), 517-524; J. Singh, N. Satyamurthi, 1. S. Aidhen, The
growing synthetic utllity of Weinreb's amide, Journal fuer Praktische Chemie (Weinheim,
Germany) 342 (2000) 340-347; V. K. Khiestkin, D. G. Mazhukin, Recent advances in the
application of N,O-dialkylthydroxylamines in organic chemistry, Current Organic Chemistry 7
(2003}, 967-993).

HoN
RS
Structure §
Compounds of Formula (1) wherein A represents -CO-NH-CH,- may be prepared by
coupling a compound of Structure 5 with a compound with Structure 4 by using a coupling
reagent such as EDC, DCC, TBTU, PyBOP, etc. or by coupling a compound of Structure 5
with the corresponding acid chloride or bromide of a compound of Structure 4.
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Fe(acac)3iron(lll) acetylacetone-complex hour(s)
HBTUO-(benzotriazol-1-y1)-N,N,N',N'-tetramethyluronium

wahar@isrrophosphate HOBt1-hydroxy-benzotriazole HPLgdwgB2007/053593

performance liquid chromatography I—&Vhigh vacuum conditions
Lawesson's reagent 1

> 4-bi . _dithiadink _ _di i .
I At

PRREOME R AU AHRATERUCS) SPEETHE R BRSNS ooxane

xytemeliagia pisn Ma@A pyodine DiKEtaBCHN BtStirtoitaniie etc. at rt or elevated

eNMORNReIHEBRRARING: Msoxide MMEd-ReLvcA-RYHOHI98E. TFA, acetic acid,
OAcacetate org.organic 10Phphen IPPkgéBlph ylphos ane .
HBY glopbbanss i Nety NaR il 35 iranls -ﬁﬂ%?ﬁ@h%ﬁ-ihﬁ%faa‘kyfamm”‘“m salts,

or water removing agents (e.g. oxalyl chloride, a carboxylic acid anhydride, POCls, PCls,
P,O40, molecular sieves, Burgess reagent, efc.) (Lit: e.g. A. R. Gangloff, J. Litvak, E. J.
Shelton, D. Sperandio, V. R. Wang, K. D. Rice, Tetrahedron Lett. 42 (2001), 1441-1443; T.
Suzuki, K. iwacka, N. imanishi, Y. Nagakura, K. Miyta, H. Nakahara, M. Ohta, T. Mase,
Chem. Pharm. Bull. 47 (1999), 120-122; R. F. Poulain, A. L. Tartar, B. P. Déprez,
Tetrahedron Lett. 42 (2001), 1495-1498; R. M. Srivastava, F. J. S. Oliveira, D. 8. Machado,
R. M. Souto-Maior, Synthetic Commun. 29 (1999), 1437-1450; E. O. John, J. M. Shreeve,
Inorganic Chemistry 27 (1988), 3100-3104; B. Kaboudin, K. Navaee, Heterocycles 60
(2003), 2287-2202).

N — 0
R? \ R® R
O—~NH
R’ R®
Structure 6 HN
RG

Compounds of Structure 6 may be prepared by reacting a compound of Structure 4 with a
compound of Structure 7 in a solvent such as DMF, THF, DCM, etc. in the presence or
absence of one ore more coupling agents such as TBTU, DCC, EDC, HBTU, HOB, CDI,
etc. and in the presence or absence of a base such as NEts;, DIPEA, NaM, K,CO;, etc. (Lit:
e.g. A. Hamze, J.-F. Hernandez, P. Fulcrand, J. Martinez, J. Org. Chem. 68 (2003) 7316-
7321; and the literature cited above).
R® R*
HO—NH

HN

Structure 7
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hexafluoro-phosphate prep.preparative 15racracemic itroom temperature
sat.saturated SIPsphingosine 1-phosphate TBMEtert.-butyl methyl ether

wokR 3741 H-benzotriazole-1-yl)-1,2,3,3-tetramethyluronitroT/IB2007/053593
tetrafluoroborate tert.tertiary TFAtriqug%oacetic acid THFtetrahydrofuran
25 TLCthin layer chromatography tRré&fention time  Synthesis of

o~ _ hromatogr. : _ .
RN O S

PrReSEY ipasdpaioamiBiAisbibreSalol ST ML) THe ﬁl&tﬁe RS Ared Ky
TERABdorohSLbr THE (MM 825 BHIZER) Witheactiog (6onticand atidifleduitl with a
b AL TR A% SRR, GEMagiadnEh SRRY €8reSRrtiiRdiibe amidine

combined org. extracts are dried (Na2S04), filtered and 5 evaporated to
e ROVRREBEERS 0-6-isopropoxy-nicotinic acid; 1H NMR (d6-DMS0) 81.38
(d, J=6.2 Hz, 7 H), 5.44 (hept, J = 6.2 Hz, 1 H), 8.18 (d, J = 2.1 Hz, 1 H),

8.65 (d, J = 2.1 Hz, 1 H) Nicotinic acid 2 - OH R3 R?
N NH HO
R? \ R®
HN—OH O
R' R®
Structure 8 Structure 9

Compounds of Structure 7 and 8 may be prepared by reacting a compound of Structure 10
and 11, respectively, with hydroxylamine or one of its salts in a solvent such as MeOH,
EtOH, pyridine, etc. in the presence or absence of a base such as Na,CQs;, K,CO3, NEt,,
KOtBu, etc. (Lit: e.g. T. Suzuki, K. lwaocka, N. Imanishi, Y. Nagakura, K. Miyta, H.
Nakahara, M. Ohta, T. Mase, Chem. Pharm. Bull. 47 (1999), 120-122; J. Cui, D. Crich, D.
Wink, M. Lam, A. L. Rheingold, D. A. Case, W. T. Fu, Y. Zhou, M. Rao, A. J. Olson, M. E.
Johnson, Biocorg. Med. Chem. 11 {2003), 3379-3392; R. Miller, F. Lang, Z. J. Song, D.
Zewge, WO 2004/035538 (Merck & Co., Inc., USA); B. Kaboudin, K. Navaee, Heterocycles
60 (2003), 2287-2292).

R® R*
N e
2
RS R'
Structure 10 Structure 11

Depending on the nature of the functionalities present in the residues R? to R% in Structures
2.5, 6, 7, 9, and 10, these functionalities may require temporary protection. Appropriate
protecting groups are known to a person skilled in the art and include e.g. a benzyl or a
trialkylsilyl group to protect an alcohol, a ketal to protect a diol, etc. These proteciing
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a) A suspension of 5,6-dichloronicotinic acid (5.25 g, 27.3 mmol) in
toluene (200 mL) is heated to 80C and then slowly treated with

wi-Nodimsthylformamide di-tert. butylacetal (20.0 g, 98.0 mmyghtyrkh@7/053503
mixture becomes slightly yellow and clear. Heating and stirring is

continued for 3 h before the solution |§§ooled to rt, diluted with ether and
washed with sat 15

olutlo ase
SR Ak A et 1835 £ A I
Wuis Bresictipg erguns %Qmaﬂ@r&ymbﬁﬁfc CicEitien. e e (Sotig §9o1: P. J.
KSEHNMRAHGRERY: G dup?, (midnhd) SuBgate, 1b98. Aibtndtivbiy 8t8S ddsidkea residues

1H | i I
Rg Stf) elfr‘\lz I%? “'C%B%Enfrsofi‘?% ;L(J:% C%g(ﬂl%yq gz't%) gﬂe%s]a%g tt%c!tmp H’Ig coughng of
thﬁ@yzenﬂmwmmt%@mﬁ h oﬁﬁroht d’rtﬁétﬁwﬁ%t@{h@%fuﬁt“@ﬂdﬁ&@mm 2,
5THR @M05¢ mlngld Sitaniohiscatend piasldethpiuTB G Sinecturevin Sofutioand 10.

Tﬁg%&ﬁ&%@%%gkoﬁ%&%% OQHHWG%I‘%& WAt BGPSIRE IR are either

warmed't € reaction is incomplete and the mixture is cooled again
ogpmeeialy sxRIfP AR REPATRIRARRSIPR LARPEFHIRFIPY o @RFrecy skilled
imtikg 6.3 mmol) is slowly added at -70C. The dark green mixture is slowly

warmed to -20C and carefully quenched with 0.7 N aq. HCI (150 mL). The
mixture is extracted with ether (5 x 60, mL). The combined org. extracts

slowly Added at -75C. The brown Stpiution turns turbid and
is coritinued for 1 h at -75C before it is slowly warmed to ¥/ 3
incompletestfuctireriEe(acac)3 (719 mg, 2.84usimolBis ad@ed and the
mixture is cooled again at -70C. Further methylmagnesium 5 bromide in g6
THF (2M, 13.6 mmol) is slowly added at -70C. The dark green mixture is

I df 1 h Th full
T DA ) D B

WéIO%MMﬁé@Wg dexivaiie e rIpRAS\RIFMNRIYID S afteRa %empound of Structure
evaporaiedinéhByrasitya @pﬂtﬁ@tﬁ@g@m\s@tﬁedspmse MBCCEDQIHETY, PyPOB,

= t +5- I 0
B CR P InG ARLI S M Gster B BREK X! ReROlipeq win 2
C@fﬁi@ﬂt’}ﬂ o %ts%tjwﬁr%%me a&art@ﬂurﬁt@ Bie(®.5b §,onppgiief Structure 13
gissabedénplipeane (R0falibyvimgdideNrédEisin choxtiore ¢8milo. |$>‘_admﬁdcoupling a

If f;
FRI SR A R Ay e

PRSI T OeRPses 5 PR Tb. PRSI I TP DT IROS o Stiggtyre 13 o
fbeBl {eplesireds. B-plaidid-88(d, J4orBlibia|@ HpriRange(sis3 #e@ed7 gy, Jeating a
bddand sl B wilaHgadeh s QUNIREIAEEQYr CBr, in combination with
PPhs, P.Os, Burgess reagent, efc. in a solvent such as toluene, MeCN, dioxane, THF,
CHCIs, efc. at temperatures between 20 and 120°C in the presence or absence of
microwave irradiation. (Lit. e.g. M. A. Garcia, S. Martin-Santamaria, M. Cacho, F. Moreno
de la Llave, M. Julian, A. Martinez, B. De Pascual-Teresa, A. Ramos, J. Med. Chem. 48
(2005) 4068-4075, C. T. Brain, J. M. Paul, Y. Loong, P. J. Oakley, Tetrahedron Left. 40
(1999) 3275-3278). Likewise, 2-pyridin-3-yl-[1,3,4]thiadiazole derivatives are obtained by
cyclising a compound of Sturcture 13 with Lawesson's reagent optionally in combination

with P,S; in the presence or absence of a solvent such as pyridine, toluene, THF, MeCN,
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a) To a solution of 5,6-dichloronicotinic acid tert.-butyl ester (5.00 g, 20.0
mmol), and 2,4,6- trivinylcyclotriboroxane pyridine complex (9.700 mg, 40
Wi d%sigxane (30 mL), a solution of 2 M aq. K2CO3 (6 p&}Apliowadstys
Pd(PPh3)4 (620 mg, 0.38 mmol) and PPh3 (620 mg, 3.8 mmol) is added.
The mixture is stirred at 100C for 2 h, €boled to rt and 25 diluted with ether
20Q mL). The mixture is extracted with 1M ag. NaOH (2 x 50 mL) angd .
ol I TS B AR e (e LT oLl e dyanov
PTRemesiué.id Rneied B CHBIDBSEA N BHiEARY 8 Yive

5-chloro-6-vinyl-nicotinic acid tert.-butyl ester (4.0 g) as a yellow oil;

NaOH (2 x 50 mL) and brine (50 mL). The org. phase is\g¢ied (Na2S04),
filtered and evaporated. T%?,J‘?Sig'a’f is purified by FC (Si02, EA-heptane)

to give 5,6-divinyl-nicotinic acu‘fi“fert.-butyl ester (0.89 g) as an oil. LC-MS:

tR = 1.01 min, [M+1]t = 232.04. 5 c¢) To a solution of 5,6-divinyl-nicotinic
agihdardbudy | reetedl4800 wiish3 Bprudel) i Figiri(R03-prantaining pyedin-3-yi-
SR chts%oé}me&%%& %Qlféaﬂ{?&%dc&ﬂg&l}ﬁdr%% sieswndgileocr,

atm of H2 at rt for 3'h. The catalyst Is filtered off and the filtrate is
lalolBteFRITE A TGO ETs HIIHRERRES P eSS RUARSRIRaRRS" ot
g i e Bybrtl Ritty b iobtimie, aeiddedidxahd, 63161 BEGNhpanres pbe@@ds 20 and

507 0f Wil 238 oHa SR QB RbiR M Gl BUS IR AP sence or
tert-butyl ester (860 mg, 3.65 mmol) in6 N a%. HC1 ‘15t ml?_é) IS Stll’?rﬁ]d at )
A5eNRSr S A TRUYEPL MY S5 APIRCe (PR add Frivieddifife  Hu e iggperatures

Wil to itre B, Grdieteyleriicotiafiom ol mytlioutlor ity ddRB mg) MsSatooil. Shibata, M.
Jﬁgégfé%, ﬁﬁsﬁﬂrﬁpfﬂ f%'l@ar@éf’nlh“dﬁ—ﬂéﬂﬁr, NiCQEHRRA 4vaasa, A. Kandatani, T.
- -0-I1SO -NIcCounIC a IS prepar ICQLINIC aCl
SRR S0 BOOTHy o e ST o PURLe) g 7o) The Safpounds of
Strctute- (2-arethyeare g eny 19aclio Boroxmaensy At Pleuebnspléx Wikepemnpund of
@tﬂ(%@gi @Sarfgé%ﬁﬁiﬁté@l\ﬁigef; tmgcigﬁ;i ns, @arf-b@z'ﬁgt%ﬁrégg’fm%%ﬁrr@&nd of
- , - . = 0. In, |m+ir = . Icotinic acl
e e N e
FBE0ORA PRGN TtRRremhLikpieiNe sTErat el )-iSatinrr o rferbRs 8" P- Do
(Hheirol\@npisievaporatrdi the. rasidug dissolvedirethend200 sl) g8ty 263-268).
éltgﬁg%dﬂé%?é%éﬁ&ﬁ&é%%g&%aégggzg%%%gp § Qgﬂ&%-é%goxazoie or a 2-pyridin-3-yl-
thiazole derivative are prepared in an analogues fashion from a compound of Structure 16
and a compound of Structure 4.

R® R*
— 0 H,N
R? \ / R®
NH, o)
1

R R®
Structure 15 Structure 16
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32 and brine (50 mL). The org. phase is dried over Na2S04, filtered and
evaporated to give 5,6-dichloronicotinic acid ethyl ester (5.8 g) as a solid,;
wdsRnbEg 0.96 min, [M+1]" = 219.93. 5b) To a solution Ofcr/1B2007/053593

5,6-dichloronicotinic acid ethyl ester (0.8 g, 3.6 mmol), and 2,4,6-tri-(2-
methyl- propenyl) cycloboroxane pyn&ﬁe complex (1.78 g, 5.49 mmol) in

2 of2 M.ag. K2003 (5 followed by Pd(RPh3)4

AR OBk S ARERR 1 . 86 M) At nde conval 5
mmhwed@gtﬁmﬂoatamommaz dagdpdasret @/cfeﬂﬂw%@opﬁ"aﬁ@fauﬁﬁ@blsed cross
cWipneihesdild@.mL). The phases are separated and the ag. phase re- 10
extracted with ether (50 mL). The combined org. extracts are washed with

1M aqg. NaOH (2 x 40 mL) and brine (40 mL), dnedé a2S04), filtered and
Majhors dbat oo tredansonmeios pLAMRINBPYN obiSPuetend iima)gempound of
sglu@nﬁ@td](&-meﬁndo@ﬁep@mwmmmamdrﬁhmbemehé@tmg) as a

colourless oil; LC-MS: tR =1.11 min, [M+1r = 260.24. 15c)
5,6-di(2-methyl-propenyl)-nicotinic acid ethyl ester (52 mg, 0.3 mmol) is
CRERONRAF AR ecHIS) PR BRORIRE2IRsHPIbdFasiadcR  Srflictieronicotinic acid
etbetuith isnshlkie Gugrded leayania tierpfesebbdofThe axatglyistasiiteredutt as THF,

a%ﬂﬁee@mﬁtﬁwvaeoat%e.%\f%@@a@ué&m&yla?ﬁ mwsqu from -78 10
esteré52 mgq) as an oil; LC-MS =1.12 min, M+1 =264.19. ﬁ]l%e 5 Am.

2otutibirere, 8%@5“6‘3&1’%8&@0 a‘é’%"?ﬁrhﬁ eg?étf"féévr‘nyle@dfﬁﬂ
Meag. B@l @24RPIRstAFEABE6E for Aibdinbefdrelitiivarobige o ﬁfﬁlﬂd 114 (2002)

st drndth e (ondbRat- &I%%d@@ﬁsﬁj@w%P%"ﬁ&dtﬁﬁqplﬁﬁoro—&alkyi

ROOLD G 750 £ TGS SNV LR, 0 - SORPES 255 T groduct
ThizotinichinrivesatairP os fhibrisylohtoitdting 8itester mmal) Rishcaaybatiooe either

s%ﬂg'éi‘iﬁ'ﬁ(g%tﬁf‘?g%ﬁ%?@gww ﬁb(ﬁl'l@(% g?rtlfﬂﬁéh?gg%l%Hl{@fll %Erltﬁe@tﬁﬂa 8- Qifferent,
m n , mol) Ls adde (o) wnile, Keepin e _

%ﬂﬁ%%r‘%?u%elg "a(P B'ﬂBE e FRIRTuf uréf?fs St P ﬁﬁ rn% Eﬁron denvatwle
unsisredium: e@@mm@eadmmmwwwwrntr)sorhwﬂs&@r@ﬁs%dﬁa@i ehtgined 5,6-di-

@Eﬁwﬁ&f@ﬁ!ﬂm‘:’cﬁé@@@@d Wlﬂgdh@h@ﬁeiﬁfaoténthb E&eegb@a?s%%s&myatﬁ@bumc acid
andthe a ase extracted wit tot |

e ol AL BRI BT P S 3R o SR itcns re
%weawgwt@tmf%@@msm ey Spishiwanicainie srid@sier may also be
esysiallisae fiamakyelghexane wiquakide GichipkaEddotempkeftures 1o furish the

é?é'%}éoRé! Hg'r?c@%? E&é@?x@"&@ﬁﬂ@"&%%’&@? GRS IR BiMne ester

on of 6-chloro-3-formy1-5-methyl-pyfidine (10
yraienafito A et i oEaqets RSB U Bted at 0C and an ag. 50% wt
solution of H202 in water (9.6 mL, 360 mmol) is added at this temperature.

A teen%weaérﬁm%qsaw@m&% h, w&ﬁaww%ﬁ%&w#%ama@ﬁ%m}a can be

and extracted with DCM The combined org. extracts
GTERAEA AT 2APEROHRS (AL CHeR TGFTENRRL T R RRR  -ohoro-S-
POt tilie et astevaitg aetholheveddidaensrdtiedatd failewed by derivatisation

&ﬁ?'@&%@?%ﬁ%&ﬁpt&%ﬁsﬁ (Fs 2R ritde Mb%v%qanoosagééﬁﬂeﬂpél%'b&éé of the
0. c) A_solution of 6 gcp 0-5- met I-nic |n|c acid 81?.

80.7
o ERRE) QMEARHG SoriE b Sp o CHoL AL S cnloros-
ﬂems@ﬂrmseﬁtmremamﬁeﬂm fen2 ERy 0PAB3I dntioxdatisporidthe forte group to the

%&%@‘é@@ﬁ@ﬁ%j oﬂ"tﬁa’l’ Sﬁl%mwwmd Bvﬁﬁr(&@@ Sald A4 2yvasimedn formic

Wlt ol tlon ofs Na2CQO3 (2 K€804 2x8
?(Ia ﬁne %ﬁeen?)? o és’sezgcfg r|e overatlsﬁg A?Sftl?er(:éra3 QF MeCN,

@%tp@?até@l & @W@eaatémé@avmﬁwmcaﬂwré fmeepresbpigtes gl wherein

RS A pRidntCaM$BHR 582 Bam; dMmbliven2@R. Heddrel MK {69aB&] Zbove from
1.43(t, J = 7.0 Hz, 3 H), 2.46 (s, 3 H), 4.43 (q, J = 7.3 Hz, 2 H), 8.16 (m, 1
H), 8.84 (d, J = 2.0 Hz, 1 H).
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20 d) To a solution of 6-chloro-5-methyl-nicotinic acid ethyl ester (4.98 g,
24.9 mmol), 2,4,6-tri(2-methyl-propenyl)-cycloboroxane pyridine complex
wkPaddkhosfo / mMmol, prepared in analogy to a procedure giveokoer/053593

Kerins, D. F. O'Shea J. Org. Chem. 67 (2002) 4968- 4971), and PPh3
(1.15 g, 4.4 mmol) in DME (60 mL), aolution of 2 M ag. K2C0O3 (20 mL)

cﬁﬁ(gﬁﬁ )e f a é]é;urel)at e§e|ne‘ga§?‘%se%§g% Qﬁ‘l@l"&p&by%ebgé%?dmg j{s] lst?rature

mmo e mixture is stirred at 90C

mQ@‘W@é‘fﬁreﬂrﬂlsjc%BPé’&FtBLrt’ flrtegeriats Erem oML ald%Rhshed with
sat. ag. NaHCO3 (2 x 50 mL). The org. extract is dried over MgSO4,
filtered and evaporated. The crud uct is purgied by FC (Si02,
heptane-EA) to give 5- methyl -6-(2-methy-propesyl)-nicotinic acid ethyl
ester (3.98 g) as an oranggtet .72 min, [M+1] = 220.15.
e) 5-Methyl-6-(2-methyl- propenyl) égl ester (3.98 g, 18.2
mmol) is dissolved in THF (100 mk) and MeOH (180'mL), Pd/C (500 mg,
10% Pd) is added and the mixture is stirred under 1 atm H2 at rt for 15 h.
The catalyst is filtered off and the filtrate is evaporated 35to give
6-isobuty1-5-methyl-nicotinic agd ety ester (3.76 g) as a colourless oil;
LC-MS: tR = 0.75 min; [M+1I+ = 222.15; 1H NMR (CDCI3) 5 0.97 (d, J =
6.8 Hz, 6 H), 1.42 (t, J = 7.3 Hz, WO 2008/029370PCT/|\Q2 7/053§ ¢
WherevendhhiefRMPURSS 195, DrjuiR 38)(218 1 9piainad (i 51e7 BT, Ob X ires o
ehablidned HeBhintidrtys8a81e sdpabiBHsIIgH) s OO @mosv& . oriakiled in the

aH) féAb%P Fi054iah GsiRP ButM LR M B YisBicRINHeRC ISRty Qﬁ'@#@d%@r a chiral
mmol) in 12.5% 5 aq. HCI (50 mL is stirred at 65C for @ P% )
gsce iralCel CD

sta@gaw&m@gemﬁ&%?eﬁes*ﬁéf%l‘dﬁé BHEPHREFI D B
HB(Esabyiyrh-Bomeihybricotniel athdhiydroehddder(8 G5AG) AR whjteolumn. Typical

Eﬁ ct')?,r]aréll‘ wal“ﬁﬁie %Zema' ?ﬂ %&%&%W@%&ﬁ@fﬁéﬂ in presence or

B- ro pyl-nicotinic acid drochloride) is prepared ﬂ to of
a@ﬁamgwf@mfamé%&%%fm %Pﬂﬁ?&“@%éﬂ%ﬁfif&t%@%ﬁ@&eétwae pyrate o
o8.% grand_eemmercially available trans-1-propen-1-y1 broronic acid (1.3

9); 1H NMR (d6-DMS0) 8 0.96 (t, J = 7.3 Hz, 3H), 1.72 (m, 2 H), 3.05 (t, J
=7.5Hz, 2 H), 8.66 (m, 1 H), 8.86 (d, J=1.5Hz, 1 H). 15 Nicotinic acid 8
6-Isobutyl-nicotinic acid is prepared in analogy to Nicotinic acid 2 from

&égmﬁgﬂ@%gﬁallable 6-chloronicotinic acid ethyl ester and

agnesium chloride; LC-MS: tR = 200.52 min, [M+11t = 180.30.
Nicotinic acid 9 a) To a solution of 5,6-dichloronicotinic acid ethly ester
(2.40 g, 10.9 mmol) and 2,4,6-tris-
1) Chemistry

The following examples illustrate the invention but do not at all limit the scope thereof.

All temperatures are stated in °C. Compounds are characterized by 'H-NMR (300 MHz) or
BC-NMR (75 MHz) (Varian Oxford; chemical shifts are given in ppm refative fo the solvent
used; multiplicities: s = singlet, d = doublet, t = triplet; p = pentuplet, hex = hexet, hept =
heptet, m = multiplet, br = broad, coupling constants are given in Hz); by LC-MS (Finnigan
Navigator with HP 1100 Binary Pump and DAD, column: 4.6x50 mm, Zorbax SB-AQ, 5 um,
120 A, gradient: 5-95% MeCN in water, 1 min, with 0.04% TFA, flow: 4.5 mbLimin), i is
given in min, (retention times marked with * or as LC-MS* refer 1o LC run under basic
conditions, i.e. eluting with a gradient of MeCN in water containing 13 mM of ammonium
hydroxide, other wise identical conditions); by TLC (TLC-plates from Merck, Silica gel 60
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25 (2-methyl-propenyl)-cyclotriboroxane pyridine complex (2.02 g, 6.22
mmol, prepared in analogy to a procedure given by F. Kerins, D. F.
wgﬂi}ﬁﬁ%@rg' Chem. 67 (2002) 4968- 4971) in dioxane (4P modedsibs
ag. K2CO3 solution (10 mL), PPh3 (114 mg, 0.436 mmol) is added. The
mixture is degassed and put under NZbefore Pd(PIph3)4 (160 mg, 0.218

mmol) is added. The mixture is stirred at100C for 1, e N
ot G g o S
RES,(30miStnyRpopBngiadigetotARGH:MaEN jh daE cennigiain g10¢1 % o8 fermic acid)
omm%ﬂ% %Qﬂﬁﬁn_l te'fti'br ﬂ{l;!gd %ﬁ?@cﬁl&ﬂ#@d Laﬁéézgﬁfll‘lsrﬁ hdesiere: tbamiiGaia 8 mm,

coole rt, diluted with. ether, A wi aq. u
LB bl B OB Bl N L oL COre MSCAE prates can be
separdtep iotiuibeis gnantieaery BOERaTERE J8 eRutiaP HrhGRiBtERK AR 411250 mm.
5miy@@g@grg—ﬁe@ﬂggthyl-propenyl)-nicotinic acid ethyl ester (2.4 g) as

an oil; LC-MS: tR = 1.05 min, [M+11 = 240.02. To a solution of this material

in dioxane (40 mL), 2,4,6- trivinylcyclotriboroxane pyridine complex
Apbrevialigng3asnsel, rexsdUO3 (4.62 g, 14.2 mmol) followed by
aar_i-tert-butylphosphga@e@g mg, 0.436 mmol) is added. The mixture is

degassed and put zgjtrgndoesr tl]\(laZr before Pd2(dba)3 (200 mg, 0.218 mmol) is

ded. The mixtur@ 18 §fiTed at 10 100C for 16 h before another portion
B&A2,4,6-trivinylcycletHiberestafieaitihe complex (1.84 g, 7.63 mmol) and
BEGRE4RaN34R00 Mendh3laoaldeiatdstiiStiyiagisoanntinvedadd 00C

far 24 h before the mixture,is di ith EA, washed with 1 N ag. NaOH
Csc%lution, dried oveF%Xg}@%ﬁtf%&#ﬁg%mﬁoncentrated. The crude product
GBlpurified by CC oI GHMMEERS with heptane:EA 10:1 to give a first
opmtion of 6-(2-methidypitdpeyychyEpdlimyde 15 nicotinic acid ethyl ester. In

Dzt\%iition, unreacted;arehlarasn-(2-methyl-propenyl)-nicotinic acid ethyl
ester is isolated. This material is again treated with

DEALS-trivinylcyclotrligtykaiRggirriResedifplex as described before.
Dvak-up, purificatictiiaing'cbasbimiiethifisotwepplartions give
cfa2-methyl-propenyh-aavimyligatinic acid ethyl ester (1.37 g) as an oil;
LC-MS: tR = 0.87 min, @/Hli: 2382.13. 20 b) To solution of
l:é\f'(;z-methyl-propen‘g}T)- IR nic acid ethyl ester (1.37 g, 6.74
OWaol) in THF (20 minjekydaoidé®mg, 10% Pd) followed by EtOH (20 mL)
dggdded. The mixtyre-igi§HIFREYRABEShE @t dddrRt rt for 24 h. The
catalyst is removed fiItrattiQn and the filtrate is concentrated. The crude
Epﬁ’oduct Is purified é’f@cgnasﬁlica gel eluting with heptane:EA 4:1 25 to
H 5-ethyl-6-isobilyi3riiatidaseipetapyicdteettyroamgsingide colourless
@Het-C-MS: IR = 0. Zfeminetpdr1] = 236.20; 1H NMR (CDCI3): 80.97 (d, J
:tﬁ?"ﬁ Hz, 6 H), 1.27 &g,a% T 7.5Hz,3H),1.42(t,J=7.0Hz, 3H), 2.17-2.28
’% , 1 H), 2.69-2.78€fm, APH), 4.42 (q,J =7.0 Hz, 2 H), 8.07 (s, 1 H), 9.00
Re(abaq) 30c) A solireoflibEsestiagrnsatRpBticotinic acid ethyl ester (970
img, 4.12 mmol) in 26%(gg. HCl is stirred at 95C for 8 h. The solvent is
orated and theesi IS, ol higf |
B o sovuy i R e o
hydrate) as a colounBsEHEERNPEENAE: (R = 0.62 min, [M+1]t = 208.35.
M¢®t2008/029370P C-hydb30er70b8568 36 6-(3-Methyl-butyl)-nicotinic
5'@0'5 prepared by ﬁ%"ﬁcﬁ%@'\gH@%Df&%ﬂ%@n@%@r%’ﬁs})wy ester with

-methyl-butylmagnesium bromide under FOrstner conditions as
d¥scribed for NicotiRiBraraaus M eNd8oR = 0.58 min, [M+1].. = 194.30. 5
Nisetsin'acihddnt a Fdia(sohetiomniisoidssitd detithingiphasofepeey2 #1dpulfide
MHER@Y in isopropangh(R0AibmAcerAiRAUnesSshisebiren€:§9 9, 11.3 mmol)
is added. The mixture is stirred at 80C for 15 h 10 before another portion

fdlassium tert.-b@EIXEE 53 g, 27.5 mmol) is added. Stirring is
continued at 80C for 24 h before the mixture is diluted with sat. aq.
NaHCO3-solution. The mixture is extracted with ether, the org. extract is
dried over MgSO4, filtered and concentrated. The crude product is purified
by CC on silica gel eluting with heptane:EA 9:1 to give
5-bromo-2-isopropoxy-3-methyl-pYridine (1.24 g) as a colourless oil;

LC-MS: tR = 151.06 min; [M+1]1 = 230.00; 1H NMR (CDC13): 51.35 (d, J
—ARH7 AHN 218 (c 2 H | 27
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(hept, J = 6.3 Hz, 1H), 7.48 (d, J = 1.5 Hz, 1 H), 8.02 (d, J = 2.0 Hz, 1 H).
b) A solution of 5-bromo-2-isopropoxy-3-methyl-pyridine (1.24 g, 5.39
wo RR38d2.4,6- trivinylcyclotriboroxane pyridine complex g/ fadofrass93
mmol) in DME (12 mL) and 2 M ag. 20 K2CO3 (5 mL) is degassed and
put under argon before Pd(PPh3)4 (1?_§ mg, 0.097 mmol) is added. The
Ixture is stirred argn 8%%nf8r 15 h before it is cooled to rt, diluted with ether
L), washed With Sat ag. NaHCOg3 solution (2x30 mL), dried over
ming304, filtered anfMewifdehtrated. The crude product is purified by CC on
veiliea gel eluting witikfieptansdofe Qqlitbgiheenatography
-igopropoxy-3-methyl-5-vinyl-pyridine (703 mg) as pale yellow oil;
N%é%r&ps: tR = 1.01 5%%'1‘1%;:“ “11. c) To a solution of
NEtisopropoxy-3-mefiffidafiif@-pyridine (703 mg, 3.97 mmol) in acetone
NE3O mL), KMnat (1166ngthlOrdorphatijeidiasidtisl and the mixture is stirred at
%{pr 18 h. The dark_[kp]gqﬁwzs@pg[&ig@ is filtered and the clear, colourless
llitrate is evaporated to dryness 30to give 6-isopropoxy-5-methyl-nicotinic
CfiGd (1.06 g, as pot&&&ilfm salt) as an off-white WO
o2§)08/029370PCT/d83261@7/053593 37 solid; LC-MS: tR = 0.86 min; [M+1]+
= 196.09; 1H NMI})(Qg ): 81.31 (d, J =6.3 Hz, 6 H), 2.14 (s, 3 H), 5.15
;Qilept, J=7.0Hz, 1H), 7.91 (s, 1 H), 8.34 (s, 1 H).
Bty droxy-6-isobul§ANEHRIRSCotinamidine N'OH NH a) A solution of
FyB&buty 1-5-methylenimstisioldeidtt@thid e pyero RiB6-p) dsRI®NDLI) in 7 N
NH3 in MeOH (80 pé ) stsiprbabicié for 20 h before the solvent is
removed in vacuo. The reisidue is dried to give
pé‘?%obutyl-S-meth)ﬂfﬁ?@éﬁHa?mide (1.89 g) as a yellow oil; LC-MS: tR =
r8c66 min, [M+1r = 18&24% 1H NMR (D6-DMSO0): 80.91 (d, = 6.5 Hz, 6 H),
2-08-2.20 (M, 101 FerR RénfRrastd, 2.65 (d, J=7.3 Hz, 2 H), 7.43 (s, 1 H),
7,95 (s,1H),8.01 %mtmla 21 8.78 (s, 1 H). b) To a solution of
S@-Isobutyl-S-methy Aicotinamide (1.89 g, 9.85 mmol) in DCM (40 mL) 15
& pyridine (2.83%P¥gosirRdpRTsANEhydride (5.17 g, 24.6 mmol) is
Tiged portionwise girQEutfineetiietiRids stirred at rt for 24 h, diluted with
and washed wi t % aq..cilkic acid.salut I y sat.
1%§%ch03 soluti\ghm%%%%%é'g%(%%é? l{é gr?%%%%ﬁ@?é@f%ﬁ%ﬁd and
concentrated. The &tiddpicRRielEs purified by CC on silica gel eluting with
teaptane:EA 9:1 to givieafrisobuty1-5-methyl-nicotinonitrile (1.35 g) as a
White solid; LC- 20Mg: IR = Q.89 min, [m+ir = 175.11. c) To a solution of
otassium tert-butylate (3.04 g, 27.1 mmol) in MeOH (60 mL),
ﬁ?ﬁroxylamine hydfSERIYHERIFEB2 g, 23.2 mmol) is added at OC. To this
BuUSpension, 6- isobihity 1agenubtoyiatopaipionitrile (1.35 g, 7.75 mmol) is
gadded. The mixture jgtaflixggsfor3 25 h, cooled to rt, filtered and the
filtrate is evaporated to dryness. The residue is suspended in a small
amount of water and then extracted with EA. The org. extract is
Spnitestsané thterdhddiedesnder high vacuum to give
N-hydroxy-6-isobuty1-5-methyl-nicotinamidine (1.53 g) as a pale yellow
0il; LC-MS: tR = 0.68 min, [M+1]+ = 208.22; 1H NMR (D6-DMSO0): 80.91
Rﬁ?%‘@'é.%"ﬁsz, 6 H), 2.06-2.17 (m, 1 H), 2.29 (s, 3 H), 2.61 (d, J = 7.0 Hz,
2 H), 5.85 (s br, 2H), 307.76 (s, .1 H), 8.60 (s, 1 H), 9.68 (s, 1 H).
N-Hydroxy-6-1So cr§)p }?&/ [-nicotinamidine
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WO 2008/029370PCT/1132007/053593 The title compound is prepared
in analogy to N-hydroxy-6-isobuty1-5-methyl-nicotinamidine from Nicotinic
wdSthdidaokfe-MS: R = 0.64 min, [M+1]* = 210.08. 5 PCT/IB2007/053593
4-Allyloxy-N-hydroxy-benzamidine HN_ The title compound is prepared
in analogy to 4- aIIonxy N-hydroxy-3 Bz%lmethylbenzamldlne by allylating
erciall aval ayV, r r
ﬁwoénﬁrﬁln or}ica‘h am)édmeyn%%ﬁ/?gnéltcmgofqH rﬁ%ﬁils\f/lﬂgl* R@%& @IQQ % 20
mm%l)lylbWH%ﬁ’gk%OZU?hétﬁpﬁﬂéP@é{ﬁﬁa|ﬁ841ﬂq Lo 651['% ‘télé‘ he mixure is
dtﬁﬂ@dﬂﬁﬂﬂﬁdﬁaﬂ(&@&iﬂbﬁﬁﬁa{mﬂgy tath 1M aq. HCL. The aq. solution is extracted with

e éarlll ,\!50§y %&‘%ﬂ@%ﬁbﬂ&&hxt 1%)?%@'9@'%@@{% f”fllter@d and
commercially able 4 1g%drox 2 methyl benzaldeh

YRR FAA t‘?rﬁﬁqvld%?hi%o ORISR 251 *733'\6% o1 %20?25 138 (d, J
=BI2HA, 7145 454 10682 268.53, 138, 2516.31.18, 440, BHRBE.(d, J = 2.1 Hz, 1
Hi-AIIonxy-N-hydroxy-2-methoxy-benzamidine NH OZ 20 HO WO
008/029370PCT/IB2007/053593 39 methyl-benzamidine); LC-MS: tR =

0.64 min; [M+11' = 223.24; 1H NMR (D6-DMS0): 89.33 (s br, 1H), 7.30 (d,
Nikstindicid Bl), 6.60 (d, J = 2.3 Hz, 1H), 6.50 (dd, J = 2.3, 8.2 Hz, 1H),

6.10-5.94 (m, 1H). 5.50 (s»2H), 5.40 (d, J = 17.0 Hz, 1H), 5.24 (d, J = 10.6

Hz, 1H), 4.57 (¢ J =\ z, 2H), 3.76 (s, 3H).

a) A suspension of 5,6-dichioronicotinic acid (5.25 g, 27.3 mmol) in toluene (200 mL) is
heated to 80°C and then slowly freated with N,N-dimethylformamide di-tert. butylacetal
{20.0 g, 98.0 mmol). The mixture becomes slightly yellow and clear. Heating and stirring is
continued for 3 h before the solution is cooled to rt, dituted with ether and washed with sat.
aq. Na,COs-solution. The org. phase is dried over MgSQ,, fillered and the solvent is
evaporated. The residue is purified by MPLC (SiO5) to give 5,6-dichloronicotinic acid tert.-
buty! ester (5.13 g).

H NMR (CDCly): & 1.62 (s, 9 H), 8.30 (d, J = 2.0 Hz, 1 H), 8.83 (d, J = 2.0 Hz, 1 H).

b) To a solution of 5,6-dichloronicotinic acid tert.-buty! ester (3.37 g, 13.6 mmol), Fe(acac)s
(719 mg, 2.04 mmol) and NMP (1.95 mL, 20 mmol} in THF (300 mL), a solution of
methylmagnesium chloride in THF (3M, 5.4 mL, 16.3 mmol) is slowly added at -78°C. The
brown solution turns turbid and black. Stirring is continued for 1 h at -75°C before it is
warmed to 0°C. The reaction is incomplete and the mixture is cooled again at -70°C. A
further batch of methylmagnesium bromide in THF (3M, 5.4 mL, 16.3 mmol) is slowly
added at -70°C. The dark green mixture is slowly warmed to -20°C and carefully quenched
with 0.7 N ag. HCI (150 mL). The mixture is extracted with ether (5 x 60 mL). The combined
org. extracts are dried over Na,SO,, filtered and evaporated to give crude 5-chloro-6-
methyl-nicotinic acid tert.-butyl ester as a yeliow oil (4.66 g); LC-MS: tz = 1.03 min, [M+1]" =
228.22.

¢) 5-Chloro-6-methyl-nicotinic acid tert.-butyl ester (3.09 g, 13.5 mmol), Fe(acac)s (719 mg,
2.04 mmol) and NMP (1.95 mL, 20 mmol) are dissolved in THF (3M, 500 mL) and cooled at
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4-Allyloxy-N-hydroxy-3-methoxy-benzamidine HN  The title compound is
prepared in analogy to 4-allyloxy-N-hydroxy-3,5-dimethyl- benzamidine by

¥@i§ ngsgmmercially available 4-hydroxy-3-methoxy-benzfifilgy /053593
llowed by transforming the nitrite to the hydroxyamidine; LC-MS: R =

O 59 min, [M+1]t = 223.18. 4- AIIonxy -8%romo-N- -hydroxy-benzamidine

Br HO-"N 0 5Th |tIe com d is
e A ERERTE UL B sy e o
-T50Gil Jibte mwom@mmym%r%ﬂw@wmﬁwwm%mﬁrf@"tﬁeh at -75°C
bBibrEat e Ssviyyeisempariyiiend-fedvion iR incOrbBlerinfuiied Fe(272)967 19 mg, 2.04
oA SR N MR 50 e MR st

bzp@!ﬂﬁdstﬁléffe(ﬁw i\iiﬁyamé%%s#ﬁw{wpq?@@am&na Re4HRiPRSMMixture is slowly

wePmEesGialhg avadalite B5chiThe-hikiyes dxyabefoiihylberizaidethy@ia N ag. HCI (150

ij ]T/H% nﬁwrg ggem Q%tQM (Jﬁt %\%é]z 339 The combined org. extracts are dried
0X rox et enzamidine _HN HO,N

over NaS0,, ﬁliered and evaporated The residue is purified by reversed phase MPLC to

give 8-methyl-5-isobutyl-nicotinic acid tert.-butyl ester as black oil (0.50 g), LC-MS: tr =

0.84 min, M+1}" = 250.14.

d) A solution of 6-methyl-5-isobutyl-nicotinic acid tert.-butyl ester (0.50 g, 2 mmoal) is
dissolved in dioxane (20 mL) and 4 N HCI in dioxane (30 mL) is added. The mixiure is
stired for 3 h. The solvent is evaporated to give 6-methyl-5-isobutyl-nicotinic acid
hydrochioride {0.52 g); LC-MS: tr = 0.54 min; [M+1]" =194.29; "M NMR (d°-DMSO0) & 0.91
(d, J=6.5 Hz, 6 H), 1.91 (hept, J= 6.5 Hz), 2.68 (d, J = 7.3 Hz, 2 H), 2.73 (s, 3 H), 8.47 (d,
J=18Hz 1H),880(d, J=2.0Hz, 1 H).

Nicotinic acid 3

N o)
7\

S OH

a) To a solution of 5,8-dichloronicotinic acid tert.-butyl ester (5.00 g, 20.0 mmol), and 2.4,6-
trivinylcyclotriboroxane pyridine complex (8.700 mg, 40 mmol) in dioxane (30 mL), a
salution of 2 M ag. K,COs (6 mL) followed by Pd(PPhs)s (620 mg, 0.38 mmol) and PPh;
(620 mg, 3.8 mmol) is added. The mixture is stirred at 100°C for 2 h, cooled to rt and
diluted with ether (200 mL). The mixture is extracted with 1M agq. NaOH (2 x 50 mL) and
brine (50 mL). The org. phase is dried (Na,S0,), filtered and evaporated. The residue is
purified by FC (Si0,, EA-heptane) to give 5-chloro-8-vinyl-nicotinic acid tert.-butyl ester (4.0
g) as a yellow oil; LC-MS: tg = 1.05 min, [M+1+CH3CN]" = 281.36.

b) A mixture of 5-chioro-6-vinyl-nicotinic acid tert-butyl ester (2.0 g), Cs,CO; (3.4 9),
tri(tert.-butyl)phosphine (0.04 eq.), tris(dibenzylidenacetone)dipailadium (0.02 eq.), and
2.4, 8-trivinyicyclotriboroxane pyridine complex (2.0 g) in dioxane (30 mL) is degassed and
heated at 100°C for 15 h. The mixture is cooled to rt, and diluted with ether (200 mlL.). The
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WO 2008/029370PCT/1132007/053593 40 The title compound is
prepared by allylating commercially available

wigkRsy, 5-dimethylbenzonitrile with allyloromide in the prasmreerakssss
NaOH in isopropanol at rt. The nitrile s then transformed to the
hydroxyamidine according to literatur ]orocedures (e.g. E. Meyer, A. C.

Joussef, H [0, | 1 : : oRy. phase is
RIS PR R AR A O R
dried {h2,9Q4), Torgdang AaRaNRteite B8 TRRSINRY SR AESEr }ﬁ%%& @an%g' eptane)
to3gRith Bl64ydrakytmimetitytedehabidedierde.89 ghishers pifep@rd@fler 1.01 min,
[@;?thngzth;hyl-phenol following literature procedures (see
-ethyl4,N-dihydroxy-5-methyl-benzamidine). The aldehyde is then
transformed into the corresponding hydroxyamidine according to literature

c)procedolidisr(s8é,8-dithnl-Aiddtitiy d ok e S-onthsstprtBinmding$ noad fiRlF (20

mg)g%Z%éW{ﬁgl[ME M3819%d/d NWRGDAPR)PEY i3 bdSed &t theInlsiudeHy, stired
10 (m,

543(dd,J=17.0,1.5Hz,1H), 155.27.(dd,.J = 10,3
obiBri A Aol £ ST (3 AR Py e b g T
re)aiRiRY @sidibl)s nadigd by 7% (7851 Eﬁ_—heptane) to give 5,6-diethyl-nicotinic acid
1heBlyjrsete? BBlPR Nebydrax-E-Rsthoxy: benaanmising HRE@0 CI 20The

titte compound is prepared by allylating commercially available
3-chloro-4-hydroxy-5- methoxybenzaldehyde (see

1 Ansiylidiop-f StbrylisthMyaiessivioRR tRUhe sier dH68)ehe SHdampHdnS N aa. HCI

(TB%LW@%E%B% wrocther oK aspeRing Mm&wmm@bnmmmm&n@zmz;s dried
iteratyre. procedures (see 3- -4 N-di =5rénst ldineMs: t, =

RS IS B S o DB 25 e R RS «

08N i Pdrdky=3 80difnethyl-benz3midine WO
2008/029370PCT/1132007/053593 41 HN

Nicotinic acid 4

N o)
7\

= OH

6-Ethyl-5-isobutyl-nicotinic acid is prepared in analogy to Nicotinic acid 3 from 5-chloro-6-
vinyl-nicotinic acid tert.-butyl ester and 2,4,6-tri-{2-methyi-propenyl}-cycloboroxane pyridine
complex, prepared in analogy to a procedure given by F. Kering, D. F. O'Shea J. Org.
Chem. 67 (2002) 4968-4971); LC-MS: tg = 0.64 min, [M+1]" =207.98.

Nicotinic acid 5

a) A solution of 5,6-dichloronicotinic acid (5.0 g, 26 mmol) in dry EtOH (300 mL) and
chiorotrimethylsilane (33 mL, 10 eq.) is stirred at rt for 16 h. The solvent is evaporated, the
residue dissolved in ether (200 mL) and washed with a solution of sat. ag. Na,COs (75 mlL)
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The title compound is prepared from commercially available
4-hydroxy-3,5-dimethylbenzonitrile according to literature procedures (e.g.

WE’:%%&"D 8 C Joussef, H. Gallardo, Synthesis 2003, 899-%%&%%3

7.20 (s, 2H), 2.20 (s, 6H). 5
3-Ethy1-4,N-dihydroxy-5-methyl-benzadidine HN The title compound is

ared_from commercial avall ble 2- et et enal followi

o oVAiEE 4 SO PEESLE, ATBRP 1 AR A BN B S P SHARLES (o aive
5 Salitdoro0isatinis aleid @t*Big@t@r(B'D Bisn,as. Me@t&:h@#&ﬂﬂ@@@ﬁ min, [M+1]" =
24846-1854; A. K. Chakraborti, G. Kaur, Tetrahedron 55 (1999)

13265-13268; E. Meyer, A. C. Joussef, H. Gallardo, Synthesis 2003,

899-905); LC-MS: tR = 0.55 mm; 1F1 NMR (d6-DMSO0): 89.25 (s br, 1H),
by ToLaSORIigNBES Gichipyopiswifig acid EByHesEr|0 S 9536 mAIL atr(2.46-i-(2-
riethyi iépéityl)-dfidoarbigtaydyAdvel iy asoxyc PeBZa rBidneind) ThIEMEE20 mL), a

cp re m m Y/ e
SR 10 Bkt Gl s SR PRELC e MBI ena pon
(WOmEdieE Trokys edded: E@?Zﬂeﬁw? 8ticee.; 19RPRr ARCHETol € cooled
13 e thyd-4iNtstibyairoatyer- methlthemzanidiss); £ JdSirtiR & &Qinte; §iliiphase re-

eﬁ%%? é‘ gll'ﬁﬁ Jc?ﬁl@ﬂgd%dé%% ﬁé@%@ Q%%@v&‘é@ﬁemh 1M aq. NaOH 2

2937 7/053593 42 CIT etltle compound |s prepared
XS b ARG EFS LTl aBiE S (NG P s FRRIRSLGS- W:@ﬂ%&&?%&ﬁ%g&&ﬁm@d IS
pltlﬂ’lﬁél&lbg)ﬁ"@ tBeljtcEAtcitey for GvetByidi Natithdhiorpebyieihyfinic acid ethyl

?E’P% gs LCMSidR 042N M2 58967 L bsBIBIR
t06-DM ) B3.84 (5, 3 H), 55.79 (s"2 H), 7.23 (d. J = 1.5 Hz, 1 H), 7.27

(d,J=1.8Hz,1H),9.52(s,1H),9.58 (sbr,1
¢) 5,6-di{2-methyl-propenyl)-nicotinic acid ethyl ester (52 mg, 0.3 mmol) is dissolved in THF

{10 mL), Pd/C (20 mg, 10% Pd) is added and the mixture is stirred under 1 atm H, at rt for
15 h. The catalyst is filtered off and the filtrate is evaporated to give 5,6-diisobutyl-nicotinic
acid ethyl ester (52 mg) as an oil; LC-MS: tr = 1.12 min, [M+1]" = 264.19.

d) A solution of 5,6-diisobutyl-nicotinic acid ethyl ester (52 mg, 0.2 mmol) in 6 N ag. HC! (2
mL) is stirred at 65°C for 15 h before it is cooled to rt and extracted with ether (2 x 10 mL).
The aq. phase is evaporated and the residue is dried under HV to give 5,6-diisobutyl-
nicotinic acid hydrochloride (0.12 ¢) as a colourless solid; LC-MS: tg = 0.73 min; [M+1]" =
236.40.

Nicotinic acid 6

a) Phosphoroxychloride (183 mL, 2 mol) is heated at 90°C and a mixture of commercially
available 2-methyl-2-butennitrile (73 g, 0.9 mol) and DMF (154 mL, 2 mol) is added slowly
while keeping the temperature at 100 to 110°C. The mixture is stirred at 110°C for 15 h,
cooled to rt and diluted with DCM {500 mL). The mixture is cooled at 0°C and carefully
quenched with water (500 mL). The phases are separated and the aq. phase extracted with
DCM (total of 800 mL). The combined org. extracts are dried (Na,SQO.), filtered and
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a) To a solution of methyl (4-cyanophenyl)acetate (4.00 g, 27.8 mmol) in
MeOH (20 mL), hydroxylamine hydrochloride (3.17 g, 45.7 mmol) and

wlgqmg,g}gsg%m g, 45.7 mmol) is added. The suspension is SifFkae Hoas03

for 18 h before it is filtered and the filtrate is concentrated. The residue is
dissolved in DCM, washed with water ¥8llowed by brine, dried 150ver

61@8304 ”tﬁced C%nge;gtrate%“a d rrcl)ed tocﬂ)“%%ngtnx rovide 6 chloro-3- fofmyl -9~

droxycar amlm etate 7Qg)asa colour €SS Ol

methwisyrigine @30 ghas Nl siem @Bstqj§ ASOMSidn P AR M+1]" = 156.14.
[4-(N- hydroxycarbamlmldoyl) phenyl]acetate (3.67 g, 17.6 mmol) in 25%

bgﬂ'cfjc_?'hpl 2Bl (58t J‘S Q%fﬁl ‘é}? dme(%@ eéli}ﬁrﬁﬁmﬂ‘f‘aﬁdf& 4864900 mL)

residue is dried under vacuum t

'S[Mlﬁﬁﬁr‘bfyéaﬁ’t?éh%ﬂb@mﬂ%ﬁwﬁém@am%d%ﬁ BrEstPRdBRokds added
ahydsashipsiderasrayelicturs oidlinsd M3 (Rior 0534, marsf{iy-Biluted 98t08/ater (200

QP08 9&8§Z@ﬁ%&ﬁ%@?%@%ﬁa%ﬂefﬂcmmg@ SRMPAYRE isdrrRAERvith 1M

startln from Nicotinic acid

afh- u@@a@exy&a %W&é?/l‘?’ﬁﬁ@n%%g% dERe iS00y B Bl A Ryaporated
Th3;reSdMSs tRisd GoQfivenirchiord-B-mSB52-8B0Bnic acid (8.56 g); LC-MS: tr = 0.72 min,
QQQIEIH}@ #-(N-hydroxycarbamirnidoy1)-6-methyl-phenyli-propionic acid
tert-butyl ester a) To a solution of 3-ethyl-4-hydroxy-5-methyl-benzoic

acid (80.3 g, 0.446 mol) is DMF (500 10 mL), KHCO3 (53.5 g, 0.535 mol)
clofosedidy dfctzhiiemidet{iindcaty © 868 (1dH50adddd. mreinixidire BOR (200

Mﬂ@%tﬁéﬂﬁ%J&?ﬁ%ﬂ%@?%%%%ﬁ@fﬂ@?h%$bg'i&lttﬁlﬂr\éﬂtm/\@t&fx(?%omﬂa)ys The
extracie | X m e or racls are

S P Goh iR o PP s e AR v ARRE A ) ano
vedibaeftblatisaiuion dastane: BB L1 t% Motcmgm/éM aq. KHSOa (2 x 80 mL) and
bRt hgodniydreney SyneiaukhenaRig acil hrystyl esteredl@Bb@hpsratdb o give 6-

oI| F1 NMR (C =17. 3, H)p 230 (s - +
R I ey ol o 8 it o
=7 209- 705 0H{ MR K DERT (8,48 1) /770 121 BiibP 76 Bsdltlichdr(a. v = 7.3 Hz, 2
Brafhd dehydroxsh@etbyl-benzaiepcid benzyl ester (97.5 g, 0.361 mol)

20 and pyridine (57.1 g, 0.721 mol) in DCM (1000 mL), a solution of
trifluoromethanesulfonic anhydride (122.1 g, 0.433 mol) in DCM goo mL)

43 Teldee uiop @i ScchlopeS-AREntaispiBieastRIBA, tHe B R4 Stimatpia2.4.6-tr-
{t F@étaynm&fﬁywt@msmamitbﬁ:&haqcd;ﬁ:d]@ocsnu_)golmemmowampared in

SOf%gynl%l%f?eo SR ok ?mgatﬁd@'@@ﬂ%d &I 22002) 4968-

uoromethanes oxy-benzoic aci as a
HahgansiiPhy ngzéfm@lum B0 Blkly amte '@ @f ﬁgi&f%é%&% (20 mL) is
d8edzT Bethipdunigjedddped. Sﬁdﬁlﬁt@wémmﬁﬁ-mgBﬁﬁr@?d{ﬁhi}&iﬁ(&nﬂgl—{)4 mmol)

g) -Ic-ﬁ@? '%Rxfre is_stirred at 90°C for 20 h before it is cooled to rt, dziuted with EA
5- meth 1-4- trlfluoromethanesuIfonYIo -benzoic acid (10.0
'%\rqHEd over

Hﬁﬁdntle?ﬂedawhserwﬁté% 89 @é%?m@m 135,089 °8b
DR, (mts&cgaadampmaﬂaednmmEn@di@@rnm:)cm@m)@t@Er5(@uczgnmm@ne -EA) to

%?v@(gjﬁlgtHW@ %%9‘??8&8%%&3%%@% slirbpesaislhals far ?dhge oil; LC-

efore Is cooled to rt, filtered over a celite pad. The pad is washed with
¥8ivie=(993 min) bt 1Na &b mL) is added to the filtrate. The layers are
separated and the org. layer is washed twice with water (2x500 mL), dried

Q)’g MR8 - 21che YNGR FBRSHOR AR R@Eéﬂsﬁ@@ﬁfé&@3?§§%h W@Qﬁﬁ%@%t@xssotved
ness e cru
T L P
attye{j (@redenlf) atngfileeat rt for 15 h. The catalyst is filtered off and the filtrate is evaporated

v@etkw&wpgfrh@wl Mienthid-gtiydiat mathy b renpais acislduenzybesterMs: t; =
638 B A5G PEWDYS SO0 MR (CDCI) 50.97 (4, J = 6.8 Hz, 6 H), 1.42 (1, J = 7.3 Hz,
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5 d) To a solution of
4-(2-tert-butoxycarbonyl-viny1)-3-ethy1-5-methyl-benzoic acid benzyl
wBSIsisfdk95909, 26 mmol) in THF 100 mL), Pd/C (0.5 g, 20% PehAsavdaeshses
under nitrogen. The mixture is stirred at rt for 48 h under 1 bar of H2. The
catalyst is filtered off over a celite pad?’ﬁnd the filtrate is concentrated to

0 gjve 4-(2-tert-buto banylse -3-1Q =
3 g%?@rﬁé‘?%’&ﬁb‘eéiaotﬁza?ﬁ}(?ﬁ%@gg v%%?e@o id:; T Irf\lzli/lzRHs? 132‘31 ('é,q:]J "
He, 2 84603 (d) JEAB 20, 8.888.417@D Y1) B)74 (9, 3= 7.5 Hz, 2 H),
2.99-3.05(m, 2 H), 7.77 (s, 1 H), 7.80 (s, 1 H). e) To a solution of
-(2-tert-butox: Ryl N-3-ethyl-5- 5 [ [ : in 12.5%
o e e e
agyHEDESO (Bt d £ SN 28 ARFe HiR SANGITS I8 GRYEEd: fYprepidue 's
dheldaiaderaqv anghenbad@atyiisohabgbricititiordds asidmdhiStider(g. &5 g) as a white
ipyedyer 1 h xturegis slluted with DCM (500 mL) and
PO Fsalﬂfi%\'ldv‘i\f{%{hg‘alf ?ﬁ*’ﬁ"@ﬂ“ OB%gﬁ?ion (3x400 mL), followed by water
(400 mL). The org. extract is dried over MgSO4, filtered and concentrated.
Nidwtiaic@eidOproduct is trituated with TBME 8250 mL). The solid material
is collected, washed wjith addiggnal TBME (50 mL) and dried under high
1-2-ethy1-6- methyl-phenyl)-propionic acid
ite solid. f) To a solution of
3-(4-carbamoyl-2-ethy1-6-methyl-phenyl)-Propionic acid tert-butyl ester

5?@%%%5%—%&(3@3%%@%:ﬁg%l\lgtﬁélséa%g %90%99@? Q%&g% M-)anaiogy to

riffuoroac %1 3 mmol) is added slowly, The il

NisinierAtiE SRt R RO REPPBRIGHSECRHRIE GG8IREY ARRPCEmpRE RIS Y

dheiapisteemdsisiipehat-yt toorbritc Bhie 1igtge 18 Wit dd fanteQyithOdgids J = 7.3
2 he qrgs xtract i dRyRE S @NVP=Sr@Hz, 1 H).
D e B s e o et Do oo oA e

a pale yellow oil; 301H NMR 81.25 (t, J= 7.5 Hz, 3 H), 1.48 (s, 9 H),

Nicatirid 0m, & H), 2.38 (s, 3 H), 2.70(q, J = 7.5 Hz, 2 H), 2.95-3.02 (m, 2

H), 7.30 (s, 1 H), 7.34y¢s..1 H).g) A solution of
3-(4-cyano-2-ethyl-#metyyl-ghenyl)-propionic acid tert-butyl ester (37.0

g, 135 mmol),_hydrox ochloride (14.1 g, 203 mmol) and NEt3

(27.4 g, 271 mmal) 35in MeOH (400 mL) is heated to reflux for 7 h before

dLis BoRred Ikt T&gdsglvgﬁgb?e%vﬁpqﬁg%gfqg W dgnidueids sakem UbMimercially

e (500 ml) an d

isopropylacetat ml) . washed twice WO . - L
PEUBRR SOOI PRIBIBI PAE AT VPR BRPAGEN THEBRG e kit = =
osedriggl, gver Mg Se33diltered, evaporated and dried to give
342-ethyl-4-(N-hydroxycarbamimidoyl)-6-methyl-phenyll-propioniC acid
tert-butyl ester (40.89) as a pale yellow solid; 1H NMR 51.26 (t, J = 7.5

Nisofni§ apidd (s 9 H), 2.33-2.41 (m, 5 H), 2.66-2.74 (m, 2 H), 2.93-3.01

(m, 2 H), 4.85 (s, 1 H)N#28 (s, @H).

= OH

a) To a solution of 5,6-dichloronicotinic acid ethly ester (2.40 g, 10.9 mmol) and 2,4,6-tris-
(2-methyl-propenyl)-cyclotriboroxane pyridine complex (2.02 g, 6.22 mmol, prepared in
analogy to a procedure given by F. Kerins, D. F. O'Shea J. Org. Chem. 67 (2002) 4968-
4971) in dioxane (40 mL) and 2 M ag. K>CO; solution (10 mL), PPhs (114 mg, 0.436 mmol)
is added. The mixture is degassed and put under N; before Pd(PPh;)s (160 mg, 0.218
mmol} is added. The mixture is stirred at 100°C for 1.5 h before ancther portion of 2,4,6-
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5 342-Ethy1-4-(N-hydroxycarbamimidoy1)-6-methyl-phenylj-propionic acid
NH HO,N OH 0 a) 3-(4-Cyano-2-ethyl-6-methyl-phenyl)-propionic acid

wbhisRisigkds prepared in analogy to PCT/TB2007/053593

3-(4-cyano-2-ethyl-6-methyl-phenyl)-propionic acid tert-butyl ester; 1H
NMR (CDCI3): 8 101.21-1.31 (m, 6 H$22.37 (s, 3 H), 2.41-2.47 (m, 2 H),

tr.?-&inﬁ%hig ggpi?ek' mcﬂé 38 %n%5 dmeH?;om&%%% ¥ 59343 by i39dded.
Swf(ﬂgd%ﬂ%@%ﬁté%é}ﬁﬂ-ﬁHEPR/I‘?IB&B‘&BH?G%%@ AR &t Bilie G Wb pther,
whzRE ) Wi HIF G2 ONath) astlifloh fejoRaOby SOURO (22 0okt ) iyShredietet and
c f%&eﬂ%atfo{e’ﬁ%c&%g eﬂ:‘%ﬁﬂcﬁ‘@gﬁ\lﬁ%@{ 6?%33”8}1%%9 SRS WithhB Me EA 9:1

e acjeous e is added to 32 A ad. HCI solution ( L)
toaﬂii%fae‘@fk%dmtﬁié%ﬁ’ﬁgy‘ﬁ'ﬁ‘é‘%’&l‘ﬂ%‘r‘iﬁt@?‘éﬂ iehilad) a\?vaerféb LS te
=withewaiter [and driedaintier Tuglh velotiomofotigiv er@ibficdyiandicemin\{#6-mL.), 2,4,6-

s cgn &958?9%@%(&9@& @)@%@ rhﬁ%”@éyé@! 43 MBz mmol)

0&9’“ % 0-2.39 (m, H) 2 % ¥

f %d#ry STy hPSQfH‘F B8 M800HB iymeD. §0’“E’§e g Ggasse

as@Immmdérmezbefyméezéebhw{eammg,y@@h&mmqm}mn&ﬂaﬂm (2310rg js stirred at

16@5%0%?;% If‘rf]‘ek!:ehtfggé &R o Nﬁtﬁ) @f%%?@bnlrﬁ@éye Hld}mar@i&‘é’eﬂmne complex
ro IS a

qg‘h@x $3IPTH t?é‘l‘i')%g ?‘fbagbé%ggl "l%grt&?]ﬁgﬁ? BilFeAtd gregn?or\'/n i -nued a

108t dorTHehr befduetie divdotedn dHuten with BA| warhedenih 1sf\hém§ﬁ@@tb93>)lut'0ﬂ

dp¥oaﬁl9%991 0, Qﬁ’ceff\é@(@gb %H&#@Iﬂefﬁﬂeﬂf@@@}@tgﬁi&ﬁ%fﬁ&iﬁe@%@@e%n silica
washe Wlt ater and dr nder hi at to give
9§4§“ét[P§/|"!ﬂ Kﬁﬁ? xycar amlﬁu%' %% phenyII propl Cac eHV‘) S-vinyl-
nidatimiay peig @mig@msmlméimd@reﬁ@em W@ﬁ@mﬂwﬂmnmwb -nicotinic
a%@leﬂ% 36e WO HNEI.OARS HARED! LBV (RSO Rit62,4(B-thentig clotriboroxane
ound pared fr Nicoti |c aC|d

B b Bl eyt putftiton and combining he tuo,portons
glmaﬁé?o@rytfwlyamm@%ﬂmnm@nﬂR act&! E@%ﬁﬁtw(hgi]ﬂ)-aaﬁ? P By PS:- = =
ocaY isfncpie fokition. o H2SO04 (150 mL) in water (250 mL)

2-ethyl-6-methylaniline (15.0 g, 111 mmol) is added. The solution is

treated with ice ElSO %2 before a solution of
b} To solution of 6-(2-meihyl-propenyl)-5-vinyl-nicotinic acid ethy! ester (1.37 g, 6.74 mmol)

in THF (20 mL), Pd/C (100 mg, 10% Pd) followed by EtOH (20 mL) is added. The mixture is
stirred under 1 atm of H; at rt for 24 h. The catalyst is removed by filtration and the filtrate is
concentrated. The crude product is purified by CC on silica gel eluting with heptane:EA 4:1
to give 5-ethyl-6-isobutyl-nicotinic acid ethyl ester (870 mg) as a colourless oil, LC-MS: tr =
0.79 min, [M+1]" = 236.20; "H NMR (CDCl3): §0.97 (d, J=6.8 Hz, 6 H), 1.27 (t, J = 7.5 Hz,
3 H), 142, J=7.0Hz 3 H),2.17-2.28 (m, 1 H), 2.69-2.78 (m, 4 H), 442 (q, J= 7.0 Hz, 2
H), 8.07 (s, 1 H), 9.00 (s, 1 H).

¢) A solution of 5-ethyl-6-isobutyl-nicotinic acid ethyl ester (870 mg, 4.12 mmol} in 25% aq.
HCl is stirred at 95°C for 8 h. The solvent is evaporated and the residue is dried under high
vacuum to give 5-ethyl-6-isobutyl-nicotinic acid hydrochloride (1.15 g, presumably as
hydrate) as a colourless resin, LC-MS: tz = 0.62 min, [M+1]" = 208.35.

Nicotinic acid 10
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10 NaNO2 (10.7 g, 155 mmol) in water (150 mL) and ice (50 g) is added

dropwise. The mixture is stirred at OC for 1 h. 50% aq. H2SO4 (200 mL) is
wadaRehARshstirring is continued at rt for 18 h. The mixture ispexiiagietossths

DCM, the org. extracts are dried over MgSO4 and evaporated. The crude

product is purified by CC on silica gelacgutlng with heptane:EA 9:1 to give

2-ethyl-6-methyl-phengl (8.6 g)&s a crimson oil; LC-MS: tR = 0.89 min; 1H

NMR 15(CDCI3): 8 703-8\95 ¢, 2H), 6.80 (t, J =7.6 Hz, 1H), 4.60(s, 1H),
), 1.24 (t, J = 7.6 Hz, 3H). b) A solution
ethyl phenol (8.40 g, 61.7 mmol) and hexamethylene

B AT R S0 R (b

esieDwdlh- Smﬂtfubb@tbémﬁﬂﬁﬁﬁ'éﬁ‘th@wdﬁafd§6®’aFé{@FW§rréﬁT§8m%§%‘?%?R55Ped for
NeasieRsRr and e npduredsdirfiwed fer184130.he mixture is cooled to rt,
diluted with water (100 mL) and extracted with EA. The org. extract is

washed with sat. ag. NaHCO3, dried over MgSO4 and evaporated. The
Nieptinisiagiddild is dissolved in EA and treated with heptane to initialize
crystallisation. The solid material is 25 collected and dried to give

3-ethyl-4-hy I-beldzaldehyde (3.13 g) as a colourless

crystalline powd DC13): 59.83 (s, 1H), 7.58-7.53 (m, 2H),

5.30 (s br, 1H), 2.69(47=F = 7.6Mk, 2H), 2.32 (s, 3H), 1.28 (t, J = 7.6 Hz,

3H). WO 20081029370PCT/1B2007/053593 47 c) To a solution of
apTethydoltiyd md ppiBsaisthigrb enidtetly2e 47 81Sgn o BifristprarB e (58s). 2.5-
dmr'o}n@ §BIE&% QbNad2rO# dihygratadde3 thddiraad) dnwater 60680 for 15 h

L) is added overagerlod of 13 mIBH l‘l% éx ure %g rred trt an.a, firing ls

DEABRPLIRET e QOIS Y VB o7 RHSHEIR (it 3180 T T A dog S s
ctimtimmextat S owled vivbfene rbemaﬁurerlsemmﬁmréttssgtsﬁﬁe'aaﬂd@@srﬁolUt'on The
n%m@e R SSgRR©LPORIeN QhbIAGHD 243 ébérﬂctoqéSQriétDIbu&NVMQS(()lO&lmte)i and

is added ethe em ature | b een .
N R A A e
twmfv%é%aqoﬂ@wwg 3 "Mbyhﬁ)(t@iéeléb%aﬂitéa Fits'rgions @shCMS: & =
1Ak )ImiReRig ) eX 86108, mﬂm‘ (\@mleoateﬂ :mﬂ(isthe:vﬁaashmgasmr@ est(@,caeid) 5.27

back with T The ve ft e co rg S
E?ﬁfvépoq'gt %"8 e4§ %d 3- e F4 h@droxy- -m f tgtl? én"z%llc acid (80.3

g) as a yellow solid. 4-Allyloxy-3, 5 -dimethyl-benzoic acid hydrazide O
o e Ausel e ok drallylessrddodimeibilybppagicacid{Ly. 58 kSo!) and 2,4,6-

lyi%yn}ﬂoq 5 26 25r%:¥1ne 081')1 ) f Erefl 8(7$ %Lr}u'ﬁ OH%SME Wlﬁmqﬁ% M ag.

e m| reis hea e mixture Is

fefipdfareld ﬁw@ﬂ@%@m}é?%é@éﬁfeﬁgﬁfﬁ@mfﬁsﬁ%ﬁﬁh%ﬂéa B9 LBefetrmo is
4@@hsmhalmmfelw Q@ zirenin Tord F(Fhetdieint BCHMIEAZ0 midiuTdewith ether (50

BRSSO Wi g dunan ho e URGIGE(AEI0L) Aided ans

520X 50 m L). The aq extracts are wasi}é
cPRE e T - RSP U ST B e o L5 R AR faineie o:
foapificlivdtnopdRe- acnet b aneiepytridite (7AR MY @ieyBlaw L9 TheMFgtr = 1.01
,%ﬁltr%g r_e .p;éepl(Na2804) filtered and evaporated to give the title
d (5.39 g) as a white solid; LC-MS: tR = 0.71 min; [M+1]* =
221.20. 25 Methanesulfonic acid 2,2-dimethy111,31dioxan-5-y1 methyl
ester Dddiution of 2—isopropoxy-3~methyl—5—Vinyi—pyridine {703 mg, 3.97 mmol) in acetone
(80 mL), KMnOy4 (1.60 g, 10.1 mmol) is added and the mixture is stirred at rt for 18 h. The

dark brown suspension is filtered and the clear, colourless filtrate is evaporated to dryness

to give 6-isopropoxy-5-methyl-nicotinic acid (1.06 g, as potassium salf) as an off-white
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WO 2008/029370PCTM32007/053593 48 The title compound is prepared
following the procedures given in B. Xu, A. Stephens, G. Kirschenheuter,

wé‘z@sf&{%% iin, X. Cheng, J. Sennelo, M. Cattaneo, M. L. Zigpetiigded#/08#203
S.-A. Kim, H. S. Kim, N. Bischofberger, G. Cook, K. A. Jacobson, J. Med.

Chem. 45 (2002) 5694- 5709 5 Synthééus of Examples Example 1 OOH

OH 10a Asolut of5 | oR acl
Sty M U0 U DO e i MM D) i s G himaSy e ©
2, am¢b43aﬂylﬁ>d)‘i>Mdﬂw?@}&diﬂﬂbtﬁglti@nidﬂm&ﬁé (®30hg, 1.04 mmol)

in DCM (7 mL) is stirred at rt for 24 h. The mixture is diluted with ether

ed with 1. N aq 2 x20mL), 1 N ag. KHSO4 solution
%ﬁb‘%ﬂ")‘) ‘htgi 56"%‘{'}"&.’% 'Beé} a%SO4 filtered and concentrated.
The crude 15 product is purifidd by MPLC on silica gel eluting with a

gradient of EA in he e®Hchloro-6-isopropoxy-nicotinic acid

(4-allyloxy-N-hydro hyl-benzamidine) ester (258 mg) as a

white powder; IR=1. in, [M+11+ = 418.07. b) A solution of

5-chloro-6-isopropoxy-nicotinic acid (4-allyloxy-N-hydroxy-3,5-dimethyl- 20
ab@ﬁ@&ﬁiﬁam@-‘@g@ft& ﬁ%@vlwwstwmyﬂ.ﬁtav&awé Q%%y@) ?s%wg}&"it" 7N NHs

in9Redar @uays i beneal\we BORC evaporatesidoeghve strivelat is removed in vacuo. The

r %40;4%2){;{%?& Oti’\%_ %'re t}}?f@hﬁ%ﬂmcoﬁma mide 1 89 ?3 asa yellow 01I LC MS: {r

yl]- -c 0ro-6-isoProPoxy-P r| |ne 79 mQ);
=166 mipy M1 c] 1532 LolNMR{De-DMSO): 50.91 (d, J = 6.5 Hz'6 H) 2b8:2.20 (m,

13432(4250yDxy; 3.850{oNathyl-phengij 17242 loxatin 70864, 11-B)chlat ¢r6-128), 8.78

(AS(E poxy pyridine (191 mg, 0.48 mmol) in acetone (10 mL) and water (1
rf‘[NMO (97 mg, 0.72 mmol) followed by 0504 (12 mg, 0.048 mmol) are

added. The mixture is stirred at 45C for 16 h before it is diluted with 1 N

aq KHSO4 solution and extracted with ether (3xX50 mL). The combined

§ 36? éjfé%gtﬁg\/leé N g%%:oﬂﬂﬁﬁﬁgeama@o@C@@E%iﬁé@mme@ mL)

of the crude product (g mgq) is purlfl )éc roma}ograé) y,0n
aﬁpe‘bvr e &PP18te® iRl BRI, Gild 9 mmoal) ded portionwise
atR)-3é45iEehipiir®isaprioPoRy-pyditlited with-DCM and washed with water, 4%

ald--&eloxadiagl &W&ﬁcﬁv@d%@@é‘ﬂyéda Rep@M)-BsRanerheZoriOkid@& R EMed over
LC-MS:tR =1.06 m

SRS B TSNS HS ERARa B R GG on sifoa gel et

with heptane:EA 9:1 to give 8-isobutyl-5-methyl-nicotinonitrile (1.35 g) as a white sofid; LC-
MS: tg = 0.89 min, [M+1]" = 175.11.

¢} To a solution of potassium tert-butylate (3.04 g, 27.1 mmol) in MeOH (80 mL.),
hydroxylamine hydrochloride (1.62 g, 23.2 mmol) is added at 0°C. To this suspension, 6-
isobutyl-5-methyl-nicotinonitrile (1.35 g, 7.75 mmol) is added. The mixture is refluxed for3
h, cooled to rt, fillered and the filtrate is evaporated to dryness. The residue is suspended
in a small amount of water and then extracted with EA. The org. extract is concentrated
and dried under high vacuum fo give N-hydroxy-6-isobutyl-5-methyl-nicotinamidine (1.53 g)
as a pale yellow oil; LC-MS: tz = 0.68 min, [M+1]" = 208.22; 'H NMR (Ds-DMSO): 60.91 (d,
J=6.8Hz, 6 H), 2.06-2.17 (m, 1 H), 2.29 (s, 3 H), 2.61 (d, J=7.0 Hz, 2 H), 5.85 (s br, 2 H),
7.76 (s, 1 H), 8.60 {s, 1 H), 8.68 (s, 1 H}.

N-Hydroxy-6-isopropoxy-5-methyl-nicotinamidine
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To a solution of crude

(RS)-3-{4-[5-(5-chloro-6-isopropoxy-Pyridin-311)41,2,41 oxadiazol-3-
W}{,Jgﬁgsg-zqmethyl-phenoxy}-proPane-1,2-diol (265 mg, 0.61 pynahtikses

5 mL), Hunig's 5 base (158 mg, 1.22 mmol) followed by

methanesulfonylchloride (77 mg, 0.673ﬁ1mol) are added at OC. The

mixture is stirred at rt for 16 h p‘efore 7 M NH3 in MeOH (2 mL) is added.

The mixture is stirre 65C fqg 16 h before the solvent is removed in

vacuo to give cr, OH

(RS)-1-aming-3¢1415: frisopropoxy-pyridin-3-0)41,2,41oxadiazol

-3-y1]-2,6- dimethyl;phenoxy}-propan-2-ol; LC-MS: tR = 0.92 min,

M+1+CH3CNIt = 47 ..Emsel ' - lukti
T%ﬁéﬂ%ﬁ&pﬁ%ﬁﬁéﬁ%@ é%:?wjlwgro-&lsglg})g%q‘o%% Sg%ng_li‘r&l;_(-)'f:l':’)-y @%ﬁgﬂiﬁﬁggwidme
frory Mioptnis: afidetiypMésiday) F56 B BA61 1372 HP®0.6 mmol) in DCM

(20 mL), glycolic acid 15 (95 mg, 1.25 mmol) and Hfinig's base (233 mg,

] |\ chg;ag . Ixure is cooled to OC and TBTU (236 mg,
4&3%@&?@% ed. "I{-#gn rgr?i!f‘t%re Is stirred at OC for 1 h, then at rt for 16 h

before it is dilute ith EA (250 mL), washed with 1 N ag. NaOH solution

(3x25 mL), HQ® 3 f {25 mL) apd brine (25 mL), dried over

Na2S04, filtered,gand c@ncentrgted. The crude product is purified by prep.

HPLC to give N-((RS)-3-{4-[5-(5-

20chloro-6-isopropoxy-pyridin-3-y1)-(1,2,4]oxadiazol-311]-2,6-dimethyl-ph
TeROXjtle 2-tvrponye plepyitd@ieddroxyaasemmitte (42'lyighals-ayetotg-3,5-dimethyl-

ke C Y S i BaTiry OBoMiRedBuhl = . { Akl Browed b

R T R e ﬁg}%ﬂi 36 ’
iepsfoymingtiee AikIE 0 e yydrargmidne FME: ds 459 1Ty [ﬁlﬁ, H)f%:&%

(m,1H),7.78 (s, 2 H), 8.43 (s, 1 H), 8.85 (s, 1 H) 25 Example 4 WO
288 &%ﬁﬁ? dW%EQﬂZ(%@&éﬁi@kao

(RS)-3-{445-(6-Isobuty1-5-methyl-pyrid in-3-y041,2,4)oxad
iazol-3-y1)-2,6-di g

analogy to Emm]?\l ,
H

Example 50

The title compound is prepared in analogy to 4-allyloxy-3-ethyl-N-hydroxy-5-methyl-
benzamidine starting from commercialty available 4-hydroxy-2-methyl-benzaldehyde; LC-
MS: tg = 0.62 min, [M+1]" = 207.10; ®C NMR (CDCla): § 20.72, 68.91, 104.72, 112.75,
116.45, 118.32, 118.53, 132.25, 134.19, 144.09, 161.71.

4-Allyloxy-N-hydroxy-2-methoxy-benzamidine

NH O/

HO

The title compound is prepared from commercially available 4-hydroxy-2-methoxy-
benzaldehyde following literature procedures (references cited for 3-ethyl-4,N-dihydroxy-5-
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NOHHH
2-Hydroxy-N-URS)-2-hydroxy-3-{445-(6-isobuty1-5-methyl-Pyridin-3-y041,
wé dhaxasiazol-3- ylp2,6-dimethyl-phenoxyl-proPyl)-acetamida s prepasses

in analogy to Example 2 and 3; 1OLC-‘,£\E/|}S: tR = 0.89 min, [M+1]t = 469.57.
Example 6 HO

itz el AR GEqL U s g M Ry 12404 Rilo18dE0T¥ 0 53
f-g-me ﬁy’fl p}ﬁenoxy -p?opane-l, “diol 1$ prepared in analogy to

(sEbtaiple BOLG-#rB -2z, 0185 SR, (Ivik 1123 fize 1), BEXQffle 7™ aW0P-2 Hz, 1H),
6 200800283 4R GTE0 BAOT0R359&8 3E 17.0 Hz, 1H), 5.24 (d, J = 10.6 Hz, 1H), 4.57

S)-L-AMinp-3={2-ethyl:445-(6-isobuty1-5-methyl-Pyridin-3-y1)11,2,4jox
(0(3 ié#g{%?%)-’ ?ﬁiﬁ\sl}%%]inoxy}-propan-z-ol is prepared in analogy to
Example 2; LC-MS: tR = 0.82 min, [M+1]+ = 425.17. 5 Example 8 0 NOH
4@Hyloxy-N-hydroxy-3-methoxy-benzamidine
N-qRS)-S-{Z-Ethw45-(6-isobutyl-5-methy|-Pyridin-3-y1)41,2,410xadiazo|
-3-01-6-metrgllphe JoXy}-R< bxy-propyl)-z-hydroxy-acetamide is
prepared in BRkxlegy -@ pIe};MMS: tR = 0.91 min, [M+11t =
483.21. 10 Exantple 9 O

RSN GRS s SRy Bt R Aiad azeleinainy.
yf- -metCh)W enoxyl-propane-1,2-diol is prepared in‘analogy to Example

bgnzamigise ¥ EHdatE, 1cyﬂtﬁ{pﬁrgaﬂ26_q\?ilabie 4-hydroxy-3-methoxy-benzonitrile
followed by transforming the nitrile to the hydroxyamidine; LC-MS: tz = 0.58 min, Me1]" =

223.18.

4-Allyioxy-3-bromo-N-hydroxy-benzamidine

HN Br
H O
The ftitle compound is prepared in analogy fo 4-allyloxy-N-hydroxy-3,5-dimethyl-

benzamidine by allylating commercially available 3-brome-4-hydroxy-benzonitrile followed
by transforming the nitrile to the hydroxyamidine; LC-MS: tr = 0.68 min, [M+1]" = 270.96.

4-Allyloxy-3-chloro-N-hydroxy-5-methyl-benzamidine
HN

HO\N O/\/

H
Cl
The title compound is prepared in analogy to 4-allyloxy-3-ethyl-N-hydroxy-5-methyl-
benzamidine starting from commercially available 3-chioro-4-hydroxy-5-methyl-
benzaldehyde; LC-MS: tr = 0.69 min, [M+1]" = 241.10.

4-Altyloxy-N-hydroxy-3,5-dimethyl-benzamidine
HN

H(l"!’\l O/\/

H
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Example 10 HO (RS)-3-{2,6-Dimethy1-445-(5-methyl-6-propyl-Pyrid

in-3-yl)-[1,2,4joxad iazol-3-y11-phenwryl20propane-1,2-diol is prepared in
wnaRIYeExample 1; LC-MS: tR = 0.87 min, IM+1]+ = 398 &#1k20anmusiess

11 WO 2008/029370PCV1132007/053593 52 HO

(RS)-3-{2-Ethy1-6-methyl-415-(5-metﬁ [-6-ProPyl-Pyridin-3-y1)-(1,2,410x

adjazol-3-y11- phenoxyl- -1 2-diol | i -3 5-dimethvi-
T B e R g B IR B MRS o5 amelry
bepgRnitdigviim allylbromide in the presence of NaQH in isopropariol a rt. The nitrile is

theR PaRstarie(5is hiispbuatapyiioin oy 204 orddin e UL Gdinfetieyer,
AxL/'-F’ enﬁog}_p%{i%?a%}ﬁrﬂ%gg BHRIB2ERE. BHBN2I9GWIR RXBIBRIR 3:7.27 (5, 2 H),

min: 10454.56. Example 13 To_a solution o
64 G encthy)-Aitdtmic! 4O PRI AIEHAI DY Mg, 43 1n§rﬁ'5l)?a'ﬂii %%??i@sél'%"
base (2.76 g, 21 mmol) in DCM (50 mL) is added TBTU (1.785 g, 5.55
RGOS R, SRR BIRE Bl
4?@%@??&“&@@ é(?ﬁgyrﬁethyl- enzamid%ne (1.14 g, 4.7 mmol) is added
and the mixture <t R-.The mixture is diluted with DCM, washed
with sat. aq.HaHCO p
concentrated. TH§ cru tgthyl-nicotinic acid
(3-ethy1-4,N-dihydroxy-5-methyl-benzamidine) ester (LC-MS: tR = 0.79 20
min) is dissolved in dioxane (50 mL) and heated to 100C for 18 h. The
Thelviiiet isoepaporatedreantted biuabyiEwL S RhbfitvdByYrECTsiikepgadehyds
vitlidHing st RantanesfthiGs kiegivshenocl following literature procedures (see 3-ethyl-
415-(5,6-diethyl-pyridin-3-y1)41,2 4oxadiazol-3-ylj:2-gihyl-6-methivlRheRic  the
4dTth?iF‘A’Efaj‘%é"ﬁ%%h;gi’&ﬁégﬂﬁ'—?%3 %A?r%ﬁ%% =338.09. WO
cROeSYORAIRT 0 POy 2B /G5389ing 3 toOfierature procedures (see 3-ethyl-4,N-
dihydroxy-5-methyl-benzamidine); LC-MS: tr = 0.72 min; [M+1]" = 235.09; H
NMR(CD3OD): § 7.31 (s, 1 H), 7.29 (s, 1 H), 6.10 (m, 1 H), 5.43 (dd, J = 17.0, 1.5 Hz, 1 H),
§.27 (dd, J = 10.3, 1.2 Hz, 1 H), 4.81 (s br, 3H), 4.31(d, J = 56Hz 2H),28671{g J=7.6
Hz, 2 H), 2.30 (s, 3 H), 1.23 (1, J = 7.6 Hz, 4 H).

4-Aliyloxy-3-chloro-N-hydroxy-5-methoxy-benzamidine
HN

O
HO\N /\/
H O
Ci
The title compound is prepared by allylating commercially available 3-chloro-4-hydroxy-5-
methoxybenzaldehyde (see 4-Allyloxy-3-ethyl-N-hydroxy-5-methyl-benzamidine). The
aldehyde is then transformed into the corresponding hydroxyamidine according to literature

procedures (see 3-ethyl-4,N-dihydroxy-5-methyl-benzamidine); LC-MS: tx = 0.69 min;
[M+1]" = 257.26.

4 N-Dihydroxy-3,5-dimethyl-benzamidine
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445-(5,6-diethyl-pyridin-3-y1)-11,2,4joxadiazol-3-y1]-2-ethyl-6-methyl-phe
wi%bita%h g, 0.296 mmol) in isopropanol (10 mL) and 3 N a8kt 33593

mL), (S)-3-chloro-1,2- propanediol (98 mg, 0.89 mmol) is added. The

mixture is stirred at 60C for 24 h befofd 5 another portion of

(S)-3-chloro-1,2-prgpanediol (98 mg, 0.89 mmol) is added. Stirring is

continued at 60C fo 2 days. The“mixture is diluted with EA and washed

with sat. aqHaHCLO3-s The org. extract is dried over MgSO4,

filtered and evapg@rated. \} fSroduct is purified by chromatography

on prep. TLC plates with : Eto give (S)-3-

{445-(5,6-diethyl-pyridin-311)41,2,4]oxadiazol-3-y11-2-ethyl-6- methyl phe

noxy}-propane-1, 2- 10diol (14 mg) as a red oil; LC-MS: tR = 0.93
The ite1 compagnd 6isERERHRI1 5H LPMIBIE. HERIRRD Hi’ﬁ"’é”ﬁ}’i dimethyl-
bénddeneaslisazeldiny 1d Reeitiyt GrowethykP e pokyiMetwy 1 h. Lo Joussef, H Ganardo

ane, [ i I e 14 using

Lo S D e i as the

alkylating agent. The obtained protected diol (32 mg) is dissolved in THF
3(ERYLsandinpEesXP-SidthArsthEAn(Biaé mL) are added. The mixture is

stirred at rt fop 1 h, diluted with EA and washed with sat. ag. NaHCO3.

The org. phas4 i , fard the residue purified by by

chromagpgraphy pr&p. TLC plates with DCM-MeOH to give

2-{445-(5,6Nliethyl-}

henoxymetﬁ'yl} -propa ] :

Example 16 25 WO 2008/029370PCT/1B2007/053593 54

2-{445-(5,6-Diethyl-pyridin-3-yl)-[1,2,4]oxadiazol-3-y11-2-ethyl-6-methstl-P
heNGMy}-eShaohis Rrapapackin abalogmniméxatplevbitabiEing-ethyl-6-methyl-phenol

h l h a ann
SRR CAR B ot e
o, g 5, i i, SO B e Fghon,
HehirS PAr4Redrdm) 5591899(s1 30645-1B268N Rl MEYDM H2 Ossf, Fb Galitivoynthesis

%ﬁg@ﬁﬂ%emgw'dmo%yw RiAhaadeafsIL S-2-Liy ke -methyk1 (s, 2H),

hen 5 mmol) in isopropanol (10 mL) and 3 N aq.
IR ?@hﬁ?%ﬁwﬁ‘l’oﬁ@ﬁﬁr@"@l&% F9glihbiis 28488, *FHe mixture
is stirred at rt for 20 h. The mixture is diluted with EA and washed with sat.
ag. NaHCOg3 solution. The org. extract is dried over MgSO4, filtered and
evaporated. The crude product is purified by chromatography on prep.
T b istndAAnydeXpBeRARTHAIBERS)-2, 3-diethyl-5-[3-(3-ethyl-
155-methyl-4-oxiralfdmethoxy-phenyl)41,2,4]oxadiazol-5-y11-pstridine
(92 mg) as an oil.
HO-_

N
H

The title compound is prepared from commercially available 2,6-diethylaniline following
literature procedures (G. G. Ecke, J. P. Napolitano, A. H. Filbey, A. J. Kolka, J. Org. Chem.
22 (1957) 639-642; and literature cited for 3-ethyl-4,N-dihydroxy-5-methyl-benzamidine);
LC-MS: tr = 80 min; [M+1]" = 209.46.

3-Chloro-4,N-dihydroxy-5-methoxy-benzamidine
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b)

(RS)-2,3-Diethyl-543-(3-ethyl-5-methyl-4-oxiranylmethoxy-Pheny1)41,2,4]
wRkABRYR-YLF pyridine (92 mg) is dissolved in 7N NH3 in pdeQihédfoakds

and heated in a screw cap bottle at 60C for 15 h. The mixture is

evaporated to give crude 42

(RS)-1-amino-3- (64}_"5 (5,6-diethylpyridin-3-y1)41,2,410xadiazol-3-yl1-2-eth

yl-6-methyl-PhgyoXy}- ProPan 2-0l (99 mg); LC-MS: 20tR = 0.80 min,

[m+i]t = 411.09.\Exapaple H~0-N\ 01 OH H 25To a solution of

i 4 §-diethyl-pyridin-3-y1)41,2,41oxadiazol-3-y11-2-et

Jpropdm-2-ol (99 mg, 0.24 mmol), glycolic acid

(18.5 mg, 0.244 mmol) ;and Hiinig's base (78 mg, 0.61 mmol) in DCM (5

mL) is added PyBOP (126.7 mg, 0.24 mmol) and the mixture is stirred at rt
Ther e AAMPIHR iNiRIaPETRY diRcEPImPER! NSRRI R A UGo-Ad g methoxy-
béetdiienydsicrd oxasidbigSa4; tﬁ&teﬂ&ﬁaﬂm‘rd Cammatéﬁetﬁj?lemﬂdileydmxy 5-methyl-

30product i | dp ep; i |
o B Tt W 0B A a O e N B o, s vy
5 GRéN 2 (RST-22( 5. B IR digttiyripyiRriB 4 )48 bz bRadiaolss Y - 28 br 1
HI.6-methyl- phenoxy}-2-hydroxy-propy1)-2-hydroxy-acetamide (90 mg) as
an oil; LC-MS: tR = 0.88 min, [M+1]* =469.25. 5 Example 19
2-Ethyl-445-(6-ethyl-5-isobutyl-pyridin-3-y1)41,2,41oxadiazol-3-y1]-6-meth
yl-Phenolis prepared in analogy to Example 13; LC-MS: tR = 1.09 min,
[4/(NHHy 360yt arsniiogliepP@ Wk cetic acid
HN

"o J\O\/Ok
~N
H OH

a) To a solution of methyl (4-cyanophenyl)acetate (4.00 g, 27.8 mmol) in MeOH (20 mL),
hydroxylamine hydrochioride (3.17 g, 45.7 mmol) and NaHCO; (3.84 g, 45.7 mmol) is
added. The suspension is stirred at 60°C for 18 h before it is filtered and the filtrate is
concentrated. The residue is dissolved in DCM, washed with water followed by brine, dried
over MgSO;, fillered, concentrated and dried to give methyl [4-(N-hydroxycarbamimidoyl)-
phenyll-acetate (3.67 g) as a colourless oil; LC-MS: tr = 0.50 min, [M+1]" = 209.05.

b) A solution of methy! [4-(N-hydroxycarbamimidoyf)-phenyil-acetate (3.67 g, 17.6 mmol) in
25% ag. HCI (15 mL) is stirred at 85°C for 4 h. The solvent is removed in vacuo and the
residue is dried under high vacuum to give [4-(N-hydroxycarbamimidoyl}-phenyl}-acetic
acid (3.80 g, presumably as hydrochioride) as a yellow solid; LC-MS: tz = 0.34 min, [M+17
= 195.05.

{4-][5-(6-Isobutyl-5-methyi-pyridin-3-y1)-[1,2,4]Joxadiazol-3-yl}-phenyl}-acetic acid

N O

N
ﬂ}*\f
— N

COOH
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(3)-3-{2-Ethyl-445-(6-ethyl-5-isobutyl-pyridin-3-y1)41,2,4)oxadiazol-3-y11-
wé mmesWenoxylpropane -1,2-diol is prepared in analogy tecExampiassiss
LC-MS: tR = 1.00 min, [M+1]. = 440.20, Example 21
(S)-2-{2-Ethyl-445- (6 ethyl-5-isobutyl-yridin-3-y1)41
2 JAloxadiaz -6- h e ol red a -(N-
o Egl'({;em (feni% ‘%é % EE%ML& min, él+f%q4l%§%85{ﬁga%r§|m Q%l @{gy -
“MWWW?@?@U&%ﬁ%%‘ 6‘” anaiogy fo Exampie 13 S: tR = 0.96
m(R By-HANEE2-39{2-ethyl-445-(6-ethyl-5-isobutyl-pyridin-3-y1)-[1 ,2,41oxad
iazol-3-y1]-6- methyl-phenoxy}-propan-2-ol is prepared in analogy to
Example 17; LC-MS: tR = 0.85 min, [m-Fir = 439. 1 5 Exampl {\I
3 R AP N BN TS R P7RE 9o giid” Trtouty
estenl-3-y11-6-methylphenoxy}-2-hydroxy-propy1)-2-hydroxy- acetamlde is
prepared in analogytp Example 18; LC-MS: tR = 0.95 min, [M+1]+ =
497.17. Example 24
415-(6-Isobutyl-pyridin 41,2 ,4]oxadiazol-3-y1]-2,6-dimethyl-phenolisp
reparedin analody to ple 13; LCAIS: IR = 1.04 min, [m-Fi] = 324.36.
Example 25 OH

a) To a solution of 3-ethyl-4-hydroxy-5-methyl-benzoic acid (80.3 g, 0.446 mol) is DMF (500
mL), KHCOs (53.5 g, 0.535 mol) followed by benzylbromide (114.3 g, 0.668 mol) is added.
The mixture is stirred at 50°C for 18 h before it is cooled to rt, diluted with water (250 mL),
and extracted with TBME (2x250 ml.). The org. extracts are washed with water, and then
concentrated. The crude product is purified by CC on silica gel eluting with heptane:EA
19:1 to 9:1 to give 3-ethyl-4-hydroxy-5-methyl-benzoic acid benzyl ester (108.5 g) as a
beige solid; "H NMR (CDCl3): §1.28 (t, J=7.5 Hz, 3 H), 2.30 (s, 3 H), 2688 (0, J = 7.8 Hz,
2 H), 5.24 (s, 1 H), 5.37 (s, 2 H), 7.33-7.45 (m, 3 H), 7.45-7.50 (m, 2 H), 7.77 (s, 1 H), 7.79
{s. 1 H).

b) To a solution of 3-ethyl-4-hydroxy-5-methyl-benzoic acid benzyl ester {(97.5 g, 0.361 mol)
and pyridine (57.1 g, 0.721 mol) in DCM (1000 mL), a solution of trifluocromethanesulfonic
anhydride (122.1 g, 0.433 mol) in DCM (100 mL.) is added dropwise at 0°C. After complete
addition, the mixture is stirred at rt for 2 h before it is washed with 2 N ag. HCI (500 mL)
followed by water (500 mL). The org. extract is concentrated and dried to give 3-ethyl-5-
methyl-4-trifluoromethanesulfonyloxy-benzoic acid (140.5 g) as an orange oil; '"H NMR §
130 (t, J= 7.5 Hz, 3H), 2.46 (s, 3 H), 2.83 (g, J = 7.5 Hz, 2 H), 5.39 (s, 2 H), 7.35-7.50 (m,
5 H), 7.87 (s, 1 H), 7.91 (s, 1 H).

¢) To a solution of 3-ethyl-5-methyl-4-trifluoromethanesulfonyloxy-benzoic acid (10.0 g, 25
mmol), tert.-butyl acrylate (6.37 g, 50 mmol), NEt; (5.03 g, 50 mmoi), and DPPP (0.82 g, 2
mmol) in DMF (100 mL), Pd(OAg), (0.45 g, 2 mmol) is added under a N-atmosphere. The
mixture is stirred at 115°C for 3 h before is cooled fo rt, filtered over a celite pad. The pad is
washed with TBME (250 mL) and waer (500 mL) is added to the filtrate. The layers are
separated and the org. layer is washed twice with water (2x500 mL), dried over MgSQ, and
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(RS)-l-Amin0-3-{415-(6-isobuty|-pyridin-3-y1)-[1,2,4]oxadiazol-3-y1]-2,6-di
methyl-phenoxylpropan-2-ol is prepared in analogy to Example 17,
wbgﬁwﬁzgﬁﬂ 0.8 min. Example 26 WO 2008/029370PCT/i{R20BZ405659B

2 Hydroxy N-((RS)-2-hydroxy-3-{4- 154‘(16 -isobutyl-pyridin-311)-11,2,4]oxad
22O R éy‘%e&’é”ﬁe&@(é Qnﬁféoﬁ%h%?%ymt%ﬁe(ﬁ@@lpﬁﬁeﬂﬂ& suspension
Ra[ogy to Example 18; L 9 min, ([: JEy 3 % ?
fomrﬁmesgfyj n@@ﬁl is coilected washed W|th ice-cold EtOH (10'mL) fo give 4-(2-tert-

bufdR)ea G hiasr-84fn(6-SsobihiybSymit g ran3ept9n 138 49bxasdriy @F-white
s -y11-6-methoxyphenoxy).-propane-1,2-diol is prepared in analogy to
xample 1; LC-MS: tR = 0.94 min, [NA-EIr = 448.21. 10 Example 28 0 OH

HO a) To a solution of 6-isobuty1-5-methyl-nicotinic acid hydrochloride
dY(5tbmag sOLARM ol DIREBRU @M G-Inyiribhtand TRITYB12al§, 80D benzy!
egg% hb 'Q gg/ln(#n %Lbnlsrﬁﬁld%@ %19(?311534(@@’@&0%EPGU%eéBNb@@ﬂaetmﬁrogen

acid hydrazide and.t tur ire
Thﬂ%‘ﬁ?mtéfédcﬁhﬁg‘g'w?tﬁ E}ng f) an washega \X/S% ﬁgfg&%ﬁ 86 coite
pAREIRPD4E (Brma)ssmrmnmemwaimngsanw\@mr%@ﬁmybw%wbm%&w”

ol AHEAet f@t?é%ﬂ?md"Eéﬁ'&??‘r%&%%@@ﬁﬁﬁ%ﬂé&@rowdﬁ\nR 5129 (t, J = 7.5 Hz, 3 H),
6-Isobuty

5-methyl-ni 4-all
Sy b I D R AL (B e B280 By e 1)
73WELL0A.20 b) A solution of 6-isobuty1-5-methyl-nicotinic aC|d
N'-(4-allyloxy-3,5-dimethyl-benzoyl)- hydrazide (89 mg, 0.224 mmol) and

Burgess rea en 68 mm ol |nT E

EniGAvEE VR %%ﬁ&g At yr%al'n %l e uar(eelsHi %? %ZSCEG 56 09
1aadnm§he@mnmompw0&m2¢@ﬁ(5(iﬁg glwaqmn@éjpi*w?ﬁﬁjv C HCt (271
ghader bk 28arandiaseiissiried 4Mg$so4) hftieced anchemaptag@imL of

rud 45-(4- al lox

f th 1 s diluted with DCM
ngggﬂﬂ/lon (’ésn?/ 35‘1 é >§; |e°1¥z)§{%]ed1f1m21|§o %?§F3 rengtmyllre tr|d|ne (80
(B0G) MLC A werhed Wit ﬁ@ﬁfﬂ 3. n (3x400°mL), Tollowed by water

(26098102 9BTHRET /A0 14053&O3ver MgSOs., flitered and concentrated. The crude
product is trituated with TBME 8250 mL). The solid material is collected, washed with
additional TBME (50 mL) and dried under high vacuum to give 3-{4-carbamoyl-2-ethyl-6-
methyl-phenyl)-propionic acid tert-butyl ester (31.91 g)as a white solid.

f) To a solution of 3-(4-carbamoyi-2-ethyl-8-methyl-phenyl)-propionic acid tert-butyl ester
(30.0 g, 103 mmol) and NEt; (31.3 g, 308 mmol) in DCM (300 mL.), trifluoroacetic anhydride
(23.8 g, 113 mmol) is added stowly. The exothermic reaction is kept below 5°C with
cooling. After complete addition, the mixture is stirred at rt for 1 h. The mixture is washed
twice with water (2x300 mL) and the org. extract is evaporated to dryness to give 3-(4-
cyano-2-ethyl-6-methyl-phenyl)-propionic acid tert-buty! ester (28.4 g) as a pale yellow oil;
THNMR §1.25 (t, J = 7.5 Hz, 3 H), 1.48 (s, 9 H), 2.32-2.37 (m, 2 H), 2.38 (s, 3 H), 2.70 (q,
J=7.5Hz, 2H),2.95-3.02 (m, 2 H), 7.30 (s, 1 H), 7.34 (s, 1 H).

g) A solution of 3-(4-cyano-2-ethyl-6-methyl-phenyl)-propionic acid tert-butyl ester (37.0 g,
135 mmol), hydroxylamine hydrochloride (14.1 g, 203 mmol) and NEt {27.4 g, 271 mmol)
in MeOH (400 mL) is heated to reflux for 7 h before it is cooled fo rt. The solvent is
evaporated and the residue is taken up in isopropylacetate (500 mL) and washed twice
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C)(RS)-3-{4-[5-(6-Isobutyl-5-methyl-Pyridin-311)41,3,4]oxadiazol-2-y1]-2,6-

Wq;%%539penoxyl-propane-l,2-dio| is prepared PCT/TR2007/053503
from515-(4-allyloxy-3,5-dimethstl-phenyl)-

[1,3,410xadiazol-2-y1]-2- isobutyl -3-methyl-Pyridine in analogy to

1]t 1 D6:D
W ARG oy 020 R Lo Igee T Feahp fﬁi Bl ares o
giya, Bﬂmt@lge(Urhyﬁrpp)yem@r(vrmd%)@ﬂ'ztwmhwwwpuﬂﬂ*%@ erihuyfy! ester
(40 84dpaddhaid. a)égg«z%a,%wwm . %0(5519 Jg%m Mz Ho Bxample223-2.41
e

(ﬁ%}a 8>?ad& é%% rg yl ? 56935 g:f) hé? ghﬁg %xs%} %rocy] n:;eél% éﬁ c? ol'is

prepared in analogy to Example 1; LC-MS: tR = 0.93 min; [M+11 =

392 & W RxaiRRrcab inbiddyd B leemiyg. sueny ] pscpiemecpaded in

analogy to Exampl 11_|start|ng from nicotinic acid 6. Example R. Rb R.
LC-MS tR [n;ilg 115+Hr 384.50

“N

a) 3-(4-Cyano-2-ethyl-6-methyl-phenyl)-propionic acid ethy! ester is prepared in analogy to
3-(4-cyano-2-ethyl-6-methyl-phenyl}-propionic acid tert-butyl ester; 'H NMR (CDCly): &
1.21-1.31 (m, 6 M), 2.37 (s, 3 H), 2.41-2.47 (m, 2 H), 2.69 (g, J = 7.5 Hz, 2 H), 2.98-3.05
(m,2H),4.18(q, J=7.0Hz, 2 H),7.30 (s, 1H), 7.33 (s, 1 H).

b} A solution of 3-(4-cyano-2-ethyl-6-methyi-phenyl)-propionic acid ethyl ester (55.0 g, 224
mmol) in THF (220 mL) and 1 N ag. NaOH solution (220 mL) is stirred at rt for 2 before it is
dituted with water (200 mL) and extracted with DCM (2x200 mL). The ageous phase is
added to 32 % aq. HCI solution (50 mL) at 15-30°C. A precipitate forms. The solid material
is collected, washed with water and dried under high vacuum to give 3-(4-cyano-2-ethyl-6-
methyl-phenyl}-propionic acid (40.87 g) as pale brown crystais; "H NMR (De-DMSOQY): 61.17
{t, J = 7.5 Hz, 3 H), 2.30-2.38 (m, 5 H), 2.67 (g, J = 7.3 Hz, 2 H), 2.87-2.94 (m, 2 H), 7.47
(s, 2H), 12.30 (s, 1 H).

¢) To a solution of 3-{4-cyano-2-ethyl-6-methyl-phenyl)-propionic acid (10.0 g, 46.0 mmol)
in EtOH (80 mL), NEt; (13.87 g, 138.1 mmol) followed by hydroxylamine hydrochloride
(6.40 g, 92.1 mmol) is added. The mixure is refluxed for 7 h before it is cooled to rt. The
solvent is removed in vacuo. The residue is dissolven in 2 N ag. HCI and the pH is adjusted
to 5 by adding 32% ag. NaOH solution. The precipitate that forms is collected, washed with
water and dried under high vacum at 40°C for 18 h to give 3-[2-ethyl-4-(N-
hydroxycarbamimidoy!)-6-methyl-phenyi}-propionic acid (11.7 g) as a beige crystalline
powder; LC-MS: tg = 0.60 min, [M+1]" = 251.09.

3-{2-Ethyl-4-{5{6-isopropoxy-5-methyl-pyridin-3-yl)-[1,2,4]oxadiazol-3-yl]-6-methyi-
phenyi}-propionic acid
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WO 2008/029370 PCT/IB2007/53393
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OH

O
The title compound is prepared from Nicotinic acid 11 and 3-{2-ethyl-4-(N-
hydroxycarbamimidoy!)-6-methyl-phenyl}-propionic acid in analogy to Exampie 13; LC-MS:
tg = 1.15 min, [M+1]" = 410.10.

3-Ethy!-4-hydroxy-5-methyl-benzoic acid
O

HO
OH

a) To an ice-cold solution of H,80, (150 mL) in water (250 ml) 2-ethyl-6-methylaniiine
(15.0 g, 111 mmol) is added. The solution is treated with ice (150 g) before a solution of
NaNQ;, {10.7 g, 155 mmol) in water (150 mL) and ice {50 g) is added dropwise. The mixture
is stirred at 0°C for 1 h. 50% ag. H,SO, (200 mL) is added and stirring is continued at rt for
18 h. The mixture is extracted with DCM, the org. extracts are dried over MgSQ, and
evaporated. The crude product is purified by CC on silica gel eluting with heptane:EA 9:1 to
give 2-ethyl-6-methyl-phenol (8.6 g) as a crimson oil; LC-MS: iz = 0.89 min; M NMR
(CDCls): 6 7.03-8.95 (m, 2H), 6.80 (t, J =7.6 Hz, 1H), 4.60 (s, 1H), 2.64 (q, J = 7.6 Hz, 2H),
2.25 (s, 3H), 1.24 (t, J = 7.6 Hz, 3H).

b) A solution of 2-ethyl-6-methyl-phenol (8.40 g, 61.7 mmol) and hexamethylene tetraamine
(12.97 g, 92.5 mmol) in acetic acid (60 mL) and water (14 mL} is heated to 115°C. The
water is distilled off at 117°C and collected with a Dean-Stark apparatus. Then the water
separator is replaced by a reflux condensor and the mixiure is refluxed for 3 h. The mixture
is cooled to rt, diluted with water (100 mL) and extracted with EA. The org. extract is
washed with sat. ag. NaHCO;, dried over MgSO, and evaporated. The remaining solid is
dissolved in EA and treated with heptane 1o initialize crystallisation. The solid material is
collected and dried to give 3-ethyl-4-hydroxy-5-methyl-benzaldehyde (3.13 g) as a
colourless crystalline powder, 'H NMR (CDCly): 8 9.83 (s, 1H), 7.58-7.53 (m, 2H), 5.30 (s
br, 1H), 2.89 (g, J = 7.6 Hz, 2H), 2.32 (s, 3H), 1.28 (t, J = 7.6 Hz, 3H).
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Example 34 1H NMR (CDCI3): 81.01 (d, J = 6.8 Hz, 6 H), 2.18-2.31 (m, 1

whi hodsftGoiSe 3 H), 2.46 (s, 3 H), 2.80 (d, J = 7.3 Hz, 2 H), 3.82-3BdM0Bs93
H), 4.06-4.13 (m, 2 H), 4.15-4.23 (m, 1 H), 7.95 (d, J = 0.8 Hz, 1 H), 8.09
(d J=15Hz 1H),8.21(s, 1H),9.19(s, 1 H). 5 Examples 35 to 39 NH2

TSRS TRS SRR AR AP PEGA ovso
(585 ml), a solution of NaH,PO, hydrate {17. 3 g, 0.144 mal) in water (160 mL) is added
over a period of 13 min. The mixture is stirred at rt an a solution of NaCIO; (65.17 g, 0.577
mol) in water (160 mL) is added while the mixture is cooled with an ice-bath. The mixture is
stirred for 1 h before a second portion of NaClO; {(43.44 g, 0.480 mol) in water (100 mL) is
added while the temperature is kept between 25 and 40°C with an ice-bath. Th yellow
suspension is stirred at rt for 24 h before it is acidified with 32% ag. HCI to pH 2-3. The
mixture is extracted with TBME (250 mL), the org. extract is washed with water, and the
washings are exiracted back with TBME. The solvent of the combined org. exiracts is
evaporated to give crude 3-ethyl-4-hydroxy-5-methyl-benzoic acid (80.3 g) as a yellow
solid.

4.Allyloxy-3,5-dimethyl-benzoic acid hydrazide
O

HoN
SN

H

To a solution of 4-allyloxy-3,5-dimethyl-benzoic acid (Lit.: see US 3,262,046) (5.26 g, 25.5
mmol) in CHCl; (75 mL) is added thionylchioride (7.5 mL) and the mixture is heated at
reflux for 2 h. The mixture is evaporated and the residue, dissolved in DCM (50 mL), added
to a cooled (0°C) solution of 1M hydrazine in THF (75 mL) in DCM (250 mL). The mixture is
slowly warmed to rt during 15 h, diluted with ether (150 mL) and washed with 1M aqg. HCI (5
x 50 mL). The aq. exiracts are washed with ether (50 mL) and the org. phases are
discarded. The ag. extracts are basified with 33% ag. KOH and extracted with DCM (5 x 50
mL). The org. exiracts are dried (Na;SQ,), filtered and evaporaled to give the title
compound (5.39 g) as a white solid; LC-MS: tr = 0.71 min; [M+1]" = 221.20.

Methanesulfonic acid 2,2-dimethyl-{1,3]dioxan-5-yl methyl ester

Y
° <
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431.49 38 H OCH3 Cl 0.81

WO 2008/629370 PCT/IB2067/053593
48

The title compound is prepared foliowing the procedures given in B. Xu, A. Stephens, G.
Kirschenheuter, A. F. Greslin, X. Cheng, J. Sennelo, M. Cattaneo, M. L. Zighetti, A. Chen,

S.-A. Kim, H. S. Kim, N. Bischofberger, G. Cook, K. A. Jacobson, J. Med. Chem. 45 (2002)
5694-5709.

Synthesis of Examples

Exampie 1

,<

a) A solution of 5-chioro-6-isopropoxy-nicotinic acid (202.9 mg. 0.94 mmol), TBTU (332 mg,
1.04 mmol), Hiinig's base (607 mg, 4.70 mmol), and 4-allyloxy-N-hydroxy-3,5-dimethyl-
benzamidine (230 mg, 1.04 mmol) in DCM (7 mL.) is stirred at rt for 24 h. The mixture is
diluted with ether (150 mL), washed with 1 N ag. HCI (2 x 20 mL), 1 N aq. KHSO4 solution
(20 mL) and brine (20 mL), dried over Na;SO,, filtered and concentrated. The crude
product is purified by MPLC on silica gel eluting with a gradient of EA in heptane to give 5-
chloro-B-isapropoxy-nicotinic acid (4-allyloxy-N-hydroxy-3,5-dimethyl-benzamidine) ester
(258 mg) as a white powder; LC-MS: tr = 1.12 min, [M+1]" = 418.07.

b) A solution of 5-chioro-B-isopropoxy-nicotinic acid {4-allyloxy-N-hydroxy-3,5-dimethyl-
benzamidine) ester (200 mg, 0.48 mmol) in dioxane (6 mL) is stirred at 80°C for 2 days.
The solvent is evaporated to give crude 3-[3-(4-ailyloxy-3,5-dimethyl-phenyl)-
(1.2 4Joxadiazol-5-yl}-5-chloro-8-isopropoxy-pyridine (279 mg); LC-MS: tr = 1.27 min.

¢) To a solution of 3-[3-(4-allyloxy-3,5-dimethyl-phenyl)-{1,2,4]oxadiazol-5-y{]-5-chioro-6-
isopropoxy-pyridine (191 mg, 0.48 mmol} in acetone (10 mL) and water (1 mL), NMO (87
mg, 0.72 mmol) followed by OsQ, (12 mg, 0.048 mmoi) are added. The mixture is stirred at
45°C for 16 h before it is diluted with 1 N ag. KHSO,solution and extracted with ether
(3x50 mL.). The combined org. extracts are dried over Na,SOx, fitered and concentrated. A
sample {15 mg) of the crude product (299 mg) is purified by chromatography on prep. TLC
plates with heptane:EA 1:2 to give (RS)-3-{4-[{5-(5-chloro-8-isopropoxy-pyridin-3-yl)-
[1,2.4Joxadiazol-3-yl}-2,6-dimethyl-phenoxy}-propane-1,2-diol (10.6 mg}; LC-MS: tr = 1.06
min, [M+1]" = 434.08.
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following examples are prepared from previous examples in analogy to

WEWEBL%G Example R, Rb R, LC-MS tR [min] [M+Hr 455-4hebaosit3sbh
49

Example 2

To a solution of crude (RS)-S-{4-[5—(5-chioro-6-isopfopoxy-pyridin-3—yl)—[‘l,2,4}oxadiazol~3-
yl]-2,6-dimethyl-phenoxy}-propane-1,2-diol (265 mg, 0.61 mmol) in THF (5 mL), Hunig's
base (158 mg, 1.22 mmol) followed by methanesulfonylchloride (77 mg, 0.67 mmol) are
added at 0°C. The mixture is stirred at rt for 16 h before 7 M NH; in MeOH (2 mL ) is added.
The mixture is stired at 65°C for 16 h before the solvent is removed in vacuo to give crude
(RS)-1-amino-3-{4-[5-(5-chloro-6-isopropoxy-pyridin-3-yi)-[1 ,2,4Joxadiazol-3-yl]-2,6-
dimethyl-phenoxy}-propan-2-ol; LC-MS: tg = 0.92 min, [M+1+CH3CN]™ = 474.44.

,g
P

OH

To a solution of (RS)-1-amino-3-{4-[5-(5-chloro-6-isopropoxy-pyridin-3-yl)-{1,2 ,4loxadiazol-
3-yl}-2,6-dimethyl-phenoxy}-propan-2-ol (313 mg, 0.6 mmol) in DCM (10 mL), glycolic acid
(95 mg, 1.25 mmol) and Hiinig's base (233 mg, 1.8 mmol) are added. The mixture is cooled
to 0°C and TBTU (236 mg, 0.74 mmol) is added. The mixture is stirred at 0°C for 1 h, then
at rt for 16 h before it is diluted with EA (250 mL), washed with 1 N ag. NaOH solution
(3x25 mL), 1 N ag. KHSO, (25 mL) and brine (25 mlL), dried over Na,S0Q,, fittered and
concentrated. The crude product is purified by prep. HPLC to give N-((RS)-3-{4-[5-(5>-
chloro-6-isopropoxy-pyridin-3-yi)-{1,2,4Joxadiazol-3-yl}-2,6-dimethyl-phenoxy}-2-hydroxy-
propyl)-2-hydroxy-acetamide (42 mg) as a white powder; LC-MS: tr = 1.06 min; [M+1]" =
491.48; 'H NMR (CD30D) 6 1.45 (d, J = 6.3 Hz, 6 H), 2.38 (s, 6 H), 3.47 (dd, J= 136, 7.3
Hz, 1 H), 3.66 (dd, J = 13.6, 4.5 Hz, 1 H), 3.87 (m, 2 H), 4.04 (s, 2 H), 4.14 (m, 1 H), 5.52
(m, 1 H), 7.78 (s, 2 H), 8.43 (s, 1 H), 8.85 (s, 1 H)

Exampie 3

Example 4
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H0.84 41 HOCH3 H 0.73471.22 42 H CH3 CI 0.90 489.20 43 H OCH3
Cl1 0.90 505.16 WO 2008/029370PCT/IB2007/053593 60

WO 2048/029376 PCT/AB20607/6353593
50

N 0
PRass!
= N
Jﬁ@ﬁ/\w
HO

(RS)-3-{4-[5-(6-Isobutyl-5-methyl-pyridin-3-yl}-{1 ,2,4]oxadiazol-3-yi}-2,6-dimethyi-phenoxy}-
propane-1,2-diol is prepared in analogy to Example 1; LC-MS: tr = 0.92 min, [M+1]"

412.21.
O
{@«\ y
i N 0
O/T\NJK/OH
H H

2-Hydroxy-N-({RS)-2-hyd roxy-3-{4-[{5-(6-isobutyl-5-methyi-pyridin-3-y!)-{1 ,2,4joxadiazol-3-
yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide is prepared in analogy to Example 2 and 3;
{ C-MS: tr = 0.89 min, [M+1]" = 469.57.

oAt
pooul

(RS)-3-{2-Ethyl-4-[5-(6-isobuty!-5-methyl-pyridin-3-y)-[1 ,2,4]Joxadiazol-3-yi}-6-methyl-
phenoxy}-propane-1,2-diol is prepared in analogy to Example 1; LC-MS: {z = 0.85 min,
M+1]" = 426.14.

N O"ﬁ.
w !
— N
mmz
HO

Exampie 5

Example 6

Example 7
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Example 40 NMR (CDC13): 81.01 (d, J = 6.5 Hz, 6 H), 2.17-2.30 (m, |
H), 2.46 (s, 3 H), 2.68 (s, 3H), 2.80 (d,J =7.3 Hz, 2 H), 3.13-3.19 (m, 1
wb boesZedH6 (M, 1 H), 3.72-3.80 (m, 1 H), 3.99- 4.08 (M, 2nd)/min7h3493
(m, 3 H), 6.85-6.90 (m, 2 H), 7.08 (t bg,,J = 5.5 Hz, 1 H), 8.06 (d, J 5= 8.3

Hz, 1 H), 8.21 (s, 1 H), 9.20 (s, 1 H) Example 44

(é %%#%0%1 9rgy A%O m (T g@mmbmm@ ﬁ)}{l):(&]&é&%ﬂbm

methoxy- 10 phenoxy 2-hydr ethylami o) P
RS HYRPERAHAIE frqwaﬂsﬁﬁy%algﬁarﬁopé [nngﬁ%qz‘ -'0.62 min

{Mmelhamsalﬁd'nylated intermediate with ethanolamine, LC MS: tR =0.82

min, [M+11l = 491.06; 1H NMR (CDC13): 81.00 (d, J = 6.5 Hz, 6 H),

218229(m 1 H), 2.46 (s, 3 H),2.79(d,J=7.3Hz, 2 H), 2.83-2.92 (m, 4
EFF)"‘§8§373(m 2 H), 4.01 (s, 3 H), 4.04-4.16 (m, 2 H), 4.24-4.31 (m, 1

H), 7.64 (s, 1 H}, 7. Eﬁ 3.21 (s, 1 H), 9.18 (s, 1 15H). Examples 45

and 46 20 The xac ouind of Example 8 is resolved into pure

enantiomers by pre 3 sta fonary ph e (ChiralPak ADH

4.6x250mm,5¢g t g 5 he in heptane,

40 min, flow: 0.8 mL/min). Example Chlrallty tegfion time [min] 45 R

13.546 S 11.8 WO 20081029370PCT/11320 53593 61 Example 47
N-((RS)-3-{2-Ethyl-4-[5-(6-isobutyl-5-methyl-pyridin-3-y)-[1 ,2,4Joxadiazol-3-yl}-6-methyl-
phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared in analogy to Example 3; LC-

MS: tr = 0.91 min, [M+1]" = 483.21.

Example 9

H

(RS)-3-{2-Ethyl-4-[5-(5-isobutyl-6-methyl-pyridin-3-y1)-{1,2,4]oxadiazol- -3-yl}-6-methyi-
phenoxy}-propane-1,2-diot is prepared in analogy to Example 1; LC-MS: tgr = 0.96 min,
M+1]" = 426.12.

el

(RS)-3-{2,6-Dimethyl-4-[5-(5-methyl-6-propyl-pyridin-3-yl)}-{1.2 .4]oxadiazol-3-yl]-phenoxy}-
propane-1,2-diol is prepared in analogy to Example 1; LC-MS: tr = 0.87 min, M+1]" =
398.54.

Example 10

Example 11
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2-Ethyl-443-(6-isobuty1-5-methyl-Pyridin-3-y1)-[1
,2,4]oxadiazo1-5-y11-6-methyl-Phenolis 5prepared from
wolshsissyg6-isobuty1-5-methyl-nicotinamidineand 3-ethy1-Aehymsoony 53593
methyl-benzoic acid in analogy to Example 13, LC-MS: tR = 1.02 min,
pvi-Fly = 352.09. Examples 48 to 53 I0Starting from Example 47, the
following example prepared in analogy to previous examples.

Example in an mple R LC-MS tR [min] [M4411+ 425.82
48 14 07-yTF IOH OH

(RS)—S-{2-Ethyi-B-methyl-4-E5~(5—methyl-6—propyi-pyridin-3-yl)—[1 ,2.4joxadiazol-3-yl}-
phenoxy}-propane-1,2-diol is prepared in analogy to Example 1; LC-MS: tz = 0.91 min,
[M+1]" = 412.56.

N -
=== N
HO

(RS)-3-{4-[5-(5,6-Diisobutyl-pyridin-3-y1)-[1 ,2 4Joxadiazol-3-yl}-2,6-dimethyl-phenoxy}-
propane-1,2-diol is prepared in analogy to Example 1; LC-MS: tr = 1.01 min; [M+1]" =

454 56.
N O
N
/é}ﬂ\ |
e N
OH

To a solution of 5,6-diethyl-nicotinic acid hydrochloride (920 mg, 4.3 mmol) and Hinig's
base (2.76 g, 21 mmol) in DCM (50 mL) is added TBTU (1.785 g, 5.55 mmol) and the
mixture is stirred at rt for 5 min. 3-Ethyl-4,N-dihydroxy-5-methyl-benzamidine (1.14 g, 4.7

Example 12

Exampie 13

mmol) is added and the mixture stirred for 0.5 h. The mixture is diluted with DCM, washed
with sat. ag. NaHCO; solution, dried over MgSO,, filtered and concentrated. The crude 5.6-
diethyl-nicotinic acid (3-ethyl-4,N-dihydroxy-5-methyl-benzamidine) ester {(LC-MS: tg = 0.79
min) is dissolved in dioxane (50 miL) and heated to 100°C for 18 h. The soivent is
evaporated and the crude product is purified by FC on silica ge! eluting with heptane:EA
10:1 to give 4—[5—(5,6-diethyl-pyridin-3~yl)—[1,2,4]oxadiazoi—3~yt}-2methyi—6~methyl—phenol
(0.42 g) as a solid; LC-MS: iz = 1.03 min, [M+1]" =338.09.

Example 14



10

15

20

25

0.99 425.90 50 17 07--)CN H2 OH 0.74 425.08 51 17 07'..NH2 -ohl 0.74
425.24 52 18 0 cry---,,NOH OH H 0.92 483.12 53 18 0

WO 2008/029370 PCTAB2007/653593
53

O
AN
N

—

Q
m!!:m-i

o]

T

OH

To a solution of 4»[5-(5,6-diethy|»pyridin-3-yl)‘[1,2,4]oxadiazot-3-yi]—2—ethy!-6-methylaphenol
(100 mg, 0.296 mmol) in isopropanol (10 mL) and 3 N ag. NaOH (3 mL), (S)-3-chioro-1,2-
propanediol (98 mg, 0.89 mmol) is added. The mixture is stirred at 60°C for 24 h before
another portion of (S)-3-chloro-1,2-propanediol {98 mg, 0.89 mmol) is added. Stirring is
continued at 80°C for 2 days. The mixture is diluted with EA and washed with sat. ag.
NaHCO; solution. The org. extract is dried over MgSQ,, filtered and evaporated. The crude
product is purified by chromatography on prep. TLC plates with EA-heptane to give (S)-3-
{4-[5-(5,6-diethyl-pyridin-3-y!)-{1 ,2,4]oxadiazol-B—yI]-Z-ethyl-ﬁ—methyi-phenoxy}-propane-1 ,2-
diol (14 mg) as a red oil; LC-MS: {z = 0.93 min, [M+1]" = 412.16.

Exampie 15

OH

2-{4-[5-(5,6-Diethyl-pyridin-3-yi)-[1 ,2.4]oxadiazol-3-yl]-2-ethyl-6-methyl-phenoxymethyl}-
propane-1,3-diol is prepared in two steps in analogy to Example 14 using methanesulfonic
acid 2,2-dimethyl-[1,3]dioxan-5-yimethyl ester as the alkylating agent. The obtained
protected dio! (32 mg) is dissolved in THF (5 mL) and water (0.5 mL) and TFA (0.25 mL)
are added. The mixture is stirred at rt for 1 h, diluted with EA and washed with sat. aaq.
NaHCOs. The org. phase is evaporated and the residue purified by by chromatography on
prep. TLC plates with DCM-MeQH to give 2—{4—[5-(5,6-(}iethyl-pyridin~3—yl)—[1,2,4}0xadiazol-
3-yl]-2~ethyl-6-methyl~phenoxymethyl}-propane-—1,3-dio!; LC-MS: tg = 0.95 min, [M+1]" =
426.09.

Exampie 16
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30

i5HH 0.92 483.07 WO 2008/029370PCT/1132007/053593 62 Example 49
1H NMR (CDCI3): 81.00 (d, J = 6.3 Hz, 6 H), 1.33 (t, J = 7.3 Hz, 3 H),

WahERALAM, 2 H), 2.43 (s, 6 H), 2.79 (M, 4 H), 2.90 (s br, ddHR@2nsRds
(M, 4 H). 4.15-4.24 (m, 1 H), 7.93 (s, 1 H), 7.94 (s, 1 H), 8.18 (s, 1 H),
9.15 (s, 1 H) 5 Example 53 11-INMRXEDCI3): 81.01 (d, J = 6.5 Hz, 6 H),

2-;@;%—@ gl? 5\%'-'3%3@ 61622{]2%)33%%2%-%%%{1&@1’ § Mgtrf%dpﬁéﬁoﬁjmthanol is
pragaw@mr@iogw@,ﬁwnww(’stﬁna pymPEBeckaRS h? YyRling @\99% 1MS: tr
= (Sp 4L il ﬂ;@m&(sai 11 Bxanrole 581PT h22NQ (M0 d)) Ta42 ¢alGtidn DT 2-2.87

A R S0 S SR R T A Bk, o

9.89 f8L) ”)added. The mixture is stirred and cooled to 0C before
4-allyloxy-3,5-dimethyl-benzoic acid hydrazide (51 mg, 0.232 mmol) is
Qddep T.Pe mixture is stirred at OC for 16 h before it is diluted with EA (15
rﬁ washed with sat. aczﬁ NaHCO3 solution (5 mL) and 1 M ag. NaOH (5
mL) dried over IT ed and concentrated and dried under

vacuum to gi ere. 204termediate; LC-MS: tR = 0.81 min,
R\44-1r = 396.37°To a solutio @ is material in THE (3 mL), Lawesson's

reagent (129 mgy0.318 mmol) i ad@ﬂ@é”ﬁaixture is heated in the
microwave at 110C for 5 min. The mixtured$tdiluted with EA (30 mL),

ayv%h%dt thé&?rtho@% %%%Q}ﬁ?%wm,;d@@q pye! mwﬁgﬁll-?wr.@@;ﬁmumethyi-
concentrate e crude OCIUGT IS puriti es w,

PEEREAR Ttb6 b o FTEY 1RO PRE A D oy, ano o R B RIGHAS mi
efBhlyhoxyi-® 516 mthyl-BRENYDIUE, :adﬁmna(ﬂiazelxzm1szst§@&mr§fﬁﬁéw The
ﬂ:ﬂﬁ?@|§‘%l(l§3dﬂgiha§@éﬁ“%s$@cﬂdwklcsbiSa(ﬁRN%zﬂi(ﬁﬁgmmmwm Iyhe org. extract is

S, i NS5 Rty PSR PS50 PR3 P
corteioms b9 peaneTi Fiplpsanis A BemaB 1A S G5 bF EARIBILBIG ety
5%Kﬁ%ﬁ%5r@ﬂ§ﬂbb%y5)—[1 2 4)oxadiazol-5-yll-pyridine (92 mg) as an oil.

t in 1 I- .
R g ESre B e o
pgridire ({@2 \]T@)gs\;df.:ﬁolgqq)mz'(@ﬁgazlg MﬁOH (20 mL) and heated in'a screw cap bottle
at 60°C for 15 h. The mixture is evaporated to give ¢rude (RS)-1-amino-3-{4-[5-(5,6-diethyl-

pyridin-3-y1)-[1,2,4]oxadiazol-3-yl]-2-ethyl-6-methyl-phenoxy}-propan-2-ol {99 mg); LC-MS:
tr = 0.80 min, [M+1]" = 411.09.

//é}zw\@\
— N {\ /(u)\/
P o N OH

To a solution of (RS)-1-amino-3-{4-[5-(5,6-diethyi-pyridin-3-yl)-[1 2. 4]oxadiazol-3-yl}-2-ethyl-
-methyl-phenoxy}-propan-2-ol (99 mg, 0.24 mmol), glycolic acid (18.5 mg, 0.244 mmol)
and Hiinig's base (78 mg, 0.61 mmol) in DCM (5 mL) is added PyBOP (126.7 mg, 0.24
mmol) and the mixture is stirred at rt for 30 min. The mixture is diluted with EA, washed
with sat. ag. NaHCO; solution, dried over MgSQ,, filtered and concentrated. The crude
product is purified by chromatography on prep. TLC plates eluting with DCM:MeOH 10:1 to

Exampie 18
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WO 2008/029370PCT/1B2007/053593 63 1 H), 2.39 (s, 6 H), 2.43 (s, 3
H), 2.76 (d, J = 7.3 Hz, 2 H), 3.82-3.99 (m, 4 H), 4.14-4.21 (m, 1 H), 7.70
W%; sdosie37e3 (S, 1 H), 8.90 (s, 1 H). Example 55 WNOH 5 Tgcas@iuétons 2bs
445-(6-isobuty1-5-methyl-Pyridin-3-0)E1,2,4]oxadiazol-341-phenyly-aceti

c acid (50 mg, 142 gmol) in DMF (3 5 EDC HCI (33 mg, 171 gmol),

HOBt (23 DIPEA .
Tficre o SO S P CR e i 2 e “7’2%?‘(?‘ e
phefrie}- QMQF@(YSRE@W%%MCHPWWW@ M EReas 26 H \‘mm
NRAWwashed with water, and concentrated. The crude product is purified
on prep. TLC plates with DCM containing 10% of MeOH to give
N-(2-hydroxy-ethyl)-2-{445-(6-
Exapaty 15-methyl-pyridin-34)41,2,41oxadiazol-3-ylj-phenyll-acetamide (26
mg) as a white salief; LC-MJS;I\}R = 0.82 min, IM-1-11+ = 395.15; 1H NMR
(CDCI3): 51. “Q H:
(sbr,1H), 2
2 H), 3.71-3.75 (|,
J=7.8Hz 2 H),Z. T
20N-(2-Hydroxy-1-hydroxymethy ethyl) -2- {445 (6 |sobuty1 -5- methyl pyridi
2FESyiIor-[3-( - Aok adiarotySaiginehylnd cotdmnrieropPopbbenaindiionf to 1S
pFefRiaRIf 2RASH) o= ,@Minerapanes 1i3=iabstRir, (MAQ TiadentEi] =
425.19. Example 57 WO 2008/029370PCT/1B2007/053593 64
1-(2-{445-(6-Isobuty1-5-methyl-pyridin-3-y1)11,2,4]oxadiazol-3-y11-phenyl
Exaceme 29z etidine3-carboxylic acid is prepared from
{4-15-(6-Isobutyl-g-methybpyyidin-3-y1)41,2,4]oxadiazol3-A-phenyll-acetic
acid and azetldl e-3- Jlic acid methyl ester in analogy to Example
555; stirring rial i3 aOH/dioxane at rt for 20 h gives the
desired compound; LC-MS: tR Jiheld+5434.96.

Coffb
X

(S)-3{2-Ethyl-4-[5-(6-ethyl-5-isobutyl-pyridin-3-yl)-[1 .2,4]oxadiazol-3-yl]-6-methyi-phenoxy}-
propane-1,2-diol is prepared in analogy to Example 14; LC-MS: tr = 1.00 min, M+1]" =

440.20.

(S)-2-{2-Ethyl-4-[5-(6-ethyl-5-isobutyl-pyridin-3-yl}-[1,2,4Joxadiazol-3-yl}-6- ~methyl-phenoxy}-
ethanol is prepared in analogy to Example 16; LC-MS: tg = 1.08 min, [M+1]" = 410.15.

O
NN
i N
O/\[/\NH
QOH

—

Example 21

Example 22
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Example 58
10(RS)-3-{415-(6-Isobutyl-pyridin-3-y1)41,3,4]oxadiazol-2-0]-2,6-dimethyl-
wihsiixydzasopane- 1,2-diol is prepared in analogy to Examplegisigyiigskes

from Nicotinic acid 8; LC-MS: tR = 0.85, [M+11t = 398.36. Example 59
(RS)-l-Amino-3-{445-(6-isobutyl-Pyricﬁﬁ-s-yl)41,3,410xadiazo|-2-y11-2,6-

e e S
mEdg-TheaedPOPAI3200F/0%R8ESY ghanalogy to Example 17; LC-MS: tg = 0.85 min,
NRS)-24349drpxy-N-(2-hydroxy-3-{415-(6-isobutyl-Pyridin-311)41,3,4 1oxadi
azol-2-y11-2,6- dimethyl-phenoxy)-proPylyacetamide is prepared from
Example 59 in analogy to Example 3; LC-MS: tR = 0.80, uNA-Eir =

Exgeply; 23 NMR (CD300): 80.97 (d, J = 6.7 Hz, 6 H), 2.06- 5 2.20 (m, 1

H), 2.38 (s, 6 H),,2.76 (dx7.0 Hz, 2 H), 3.38-3.57 (m, 1 H), 3.59-3.73

Hz, 1 H). Examples 61 to 70 10RE Thefollow orexatt
in analogy to prev examples starting frg rHcotinic
analogy to Example R. Rb R. LC-MS
N-((RS)-3-{2-Ethyl-4-[5-(6-ethyl-5-isobutyl-pyridin-3-yl)-[1,2,4]oxadiazol-3-yi}-6-methyl-
phenoxy}-2-hydroxy-propyl}-2-hydroxy-acetamide is prepared in analogy to Example 18;
LC-MS: tr = 0.95 min, [M+1]" = 49717,

acid 8. Example in

Example 24
N O~
N
/0 \ Ol
P
OH

4-[5-(6-Isobutyl-pyridin-3-yi -{1,2,4]oxadiazol-3-yl}-2,6-dimethyl-phenol  is prepared in
analogy to Example 13; LC-MS: tg = 1.04 min, [M+1]" = 324.36.

_/ N
70Ty N,
! OH

(RS)-1-Amino-3-{4-[5-(6-isobutyl-pyridin-3-yI}-[1.2,4Joxadiazol-3-yi}-2,6-dimethyl-phenoxy}-
propan-2-ol is prepared in analogy to Example 17; LC-MS: {g = 0.8 min.

= '
OH
O N
/E?\H

Exampie 25

Example 26
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tR[M+1-1]+ [min] 61 13 CH3 CH3 OH 1.04 324.36 62 13 OCH3 Cl OH
1.03 360.01 63 17 CH2CH3 CH3 0"Th----fri2 OH 0.81 411.47

WO 2008/029370 PCT/TB2007/053593
57

2-Hydroxy-N-((RS)-Z-»hydroxy—s-{4-[5~(6-isobutyi-pyridin-3-y|)w[1 .2, 4]oxadiazol-3-yl}-2,6-
dimethyl-phenoxy}-propyl)-acetamide is prepared in analogy to Example 18; LC-MS: tg =
0.88 min, [M+1]" = 455.48.

OH

O
P
- T
Ci OH

(RS)-3-{2-Chioro-4-[5-{6-isobutyl-5-methyl-pyridin-3-yl)-[1 .2,4joxadiazol-3-yl}-6-methoxy-
phenoxy}-propane-1,2-diol is prepared in analogy to Example 1, LC-MS: tgr = 0.94 min,
[M+1]" = 448.21.

N -
VAR /NIN
ot
H

a) To a solution of 6-isobutyl-5-methyl-nicotinic acid hydrochloride (50 mg, 0.22 mmol),
DIPEA (0.12 mL, 0.7 mmol) and TBTU (87 mg, 0.30 mmol) in DCM (5 mL) is added at 0°C
4-allyloxy-3,5-dimethyl-benzoic acid hydrazide (50.6 mg, 0.23 mmol) and the mixiure is
stirred at 0°C for 4 h. The mixture is diluted with EA (15 mlL) and washed with 1M aq.
NaH,PO, (5 mL), 1M aq. NaOH (5 mL) and water (5 mL). The org. phase is dried (MgSQ.),
fitered and evaporated to provide 6-isobutyl-5-methyl-nicotinic acid N'-(4-allyloxy-3,5-
dimethyl-benzoyl)-hydrazide (85 mg); LC-MS: tr = 0.81 min, [M+1]" = 396.20.

Example 27

Example 28

b) A solution of 6-isobutyl-5-methyl-nicotinic acid N'-(4-allyloxy-3,5-dimethyl-benzoyl)-
hydrazide (89 mg, 0.224 mmol) and Burgess reagent (162 mg, 0.68 mmol) in THF (4 mL)is
heated in a microwave oven at 110°C for 6 min. The mixture is diluted with EA (15 mL) and
washed with 1M aq. NaH,PO, (5 mL), 1M ag. NaCH (5 mL) and water (5 mLi). The org.
phase is dried (MgSO,), filtered and evaporated fo provide crude 5-[5-(4-allyloxy-3,5-
dimethyl-phenyl)-[1,3,4]oxadiazol-2-yl}-2-isobutyl-3-methyl-pyridine (80 mg); LC-MS: tr =
1.07 min, M+1]" = 378.3.
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15

64 17 CH2CH 3 C H3 OINIH 2 5H 0.81 411.41 65 18 CH2CH3 CH3 0O

alry---"HNH----- OH 0.92 469.25 WO 2008/029370PCT/IB2007/053593 66
wéSdshsesRCHS3 PCT/IB2007/053593

58

) (RS)-3-{4-[5—(6~lsobutyl-5-methyl—pyridin-—3-y|)~{1 ,3,4joxadiazol-2-yl}-2,6-dimethyl-
phenoxy}-propane-1,2-diol is  prepared from  5-[5-(4-allyloxy-3,5-dimethyl-phenyl)-
[1,3,4]oxadiazol-2-yl}-2-isobutyl-3-methyl-pyridine in analogy to Example 1; LC-MS: tg =
0.83 min; [M+1]" = 412.23; "H NMR (De-DMSO) 8 0.94 (d, J = 6.5 Hz, 6 H), 2.19 (hept, J =
6.5 Hz, 1 H), 2.36 (s, 6 H), 2.42 (s, 3 H), 2.73 (d, J = 7.3 Hz, 2 H), 3.50 (t, J= 5.5 Hz, 2 H),
3.76 (m, 1 H), 3.84 (m, 1 H), 3.89 (m, 1 H), 4.65 {t, J= 5.5 Hz, 1H), 497 (d, J=5.0Hz 1
H), 7.84 (s, 2 H), 824 (d, J=1.0Hz, 1 H),9.05(d, J = 1.5 Hz, 1 H).

N O
N
= N
O/Y\OH
HO

Starting from  nicotinic acid 2, (RS)~3—{4—{5~(5-isobutyI~6-methyl—pyridin—s-yl)~
[1,2,4]oxadiazoi-3~yl]—2,6-dimethyl-phenoxy}—propane—1,2-dioi is prepared in analogy to
Example 1; LC-MS: tr = 0.93 min; [M+1]" = 412.18.

Example 29

Examples 30 to 34

N O
N
/- \ R
o]
R, %OH
HO
rac

The following examples are prepared in analogy 1o Example 1 starting from nicotinic acid 6.

LC-MS
Example Ra Ry R, to[min]  [M+H]'
30 H H H 0.83 384.50
31 CHs H H 0.86 398.48
32 H OCHa H 0.75 414.20
33 H Br H 0.93 462.20
34 H CHa Ci 0.95 432.26




CH300.------ ey 1---,N.,-...,Z0H 6H H 0.92 469.24 67 17 OCH3 ClI

0-Th-1-"NH2 OH 0.81 433.1268 17 OCH3 CI OH-11--'------iIN2 a OH 0.81
w3hi8P0 PCT/IB2007/053593
59
Example 34

"H NMR (CDCl): 61.01 (d, J = 6.8 Hz, 6 H), 2.18-2.31 (m, 1 H), 2.45 (s, 3 H), 2.46 (s, 3 H),
280 (d, J = 7.3 Hz, 2 H), 3.82-3.96 (m, 2 H), 4.06-4.13 (m, 2 H), 4.15-4.23 (m, 1 H), 7.95
(d, J=0.8 Hz, 1 H), 8.09 (d, J= 1.5 Hz, 1H), 8.21 (s, 1 H), 9.19 (s, 1 H).

Examples 35 to 39

N O
7\ C R
N R,
O
R /H/\NHz
¢ HO
rac
The following examples are prepared from previous examples in analogy to Example 2.
Exampl R R R LC-MS
xampie . b : te[min]  [M*+H]'
35 CHs H H 0.78 397.07
38 H OCH, H 0.68 413.17
37 H CH; Ci 0.82 431.49
38 H OCH;s Ci 0.81 447.15
39 H CH;s CHs
Examples 40 to 43
N 0O
N
/0 \ R
N Ry,
O
© HO H
rac

The following examples are prepared from previous examples in analogy to Example 3.

Example R, R, R, LCMS .
trfmin]  [M+H]

40 CH, H H 0.84 455.45

41 H OCHs H 0.73 471.22

42 H CHs cl 0.90 489.20

43 H OCH;, cl 0.90 505.16




18 OCH3 CI 0 OH H 0.91 491.02 70 18 OCH3 CI 0 0.----......7---..,NOH
OH H 0.91 491.04 Example 66 1H NMR (CDCI3): 50.99 (d, J = 6.5 Hz, 6

whhods3bed = 7.5 Hz, 3 H), 2.15-2.26 (m, 1 H), 2.40 (s, 3 HERBan@88s503

(m, 4 H), 3.49-3.58 (m, 1 H), 3.78-3.94 (m, 3 H), 4.17-4.26 (m, 3 H), 56.98

(s br, 1 H), 7.34 (d, J = 8.3 Hz, 1 H), P88 (s, 1 H), 7.89 (s, 1 H), 8.39 (dd,
£ 80450 Hz 1 H), 9.37(d, J = 1.3 Hz, 1 H). Examples 71 to 77 ON /
"H NMR (CDCly): §1.01 (d, J = 6.5 Hz, 6 H), 2.17-2.30 (m, 1 H), 2.46 (s, 3 H), 2.68 (s, 3 H),
2.80(d, J = 7.3 Hz, 2 H), 3.13-3.19 (m, 1 H), 3.47-3.56 (m, 1 H), 3.72-3.80 (m, 1 H), 3.99-
4.08 (m, 2 H), 4.17-4.24 (m, 3 H), 6.85-6.90 (m, 2 H), 7.08 (t br, J = 5.5 Hz, 1 H), 8.06 (d, J

5 =83Hz 1H), 821(s, 1H),9.20(s, 1H)

Example 44
N O
N
<]
— N
~
O
cl /DO/\E/\/OH

(RS)-1-{2-Chloro-4-[5-(6-isobutyl-5-methyl-pyridin-3-y1)-{1,2,4]oxadiazol-3-yl}-6-methoxy-
10 phenoxy}-3-(2-hydroxy-ethylamino)-propan-2-ol is prepared from Example 27 in analogy to
Example 2 by reacting the methansulfonylated intermediate with ethanolamine, LC-MS: tr =
0.82 min, [M+1]" = 491.08; '"H NMR (CDCl;): §1.00 (d, J = 6.5 Hz, 6 H), 2.18-2.29 (m, 1 H),
2.46 (s, 3 H),2.79 (d, J = 7.3 Hz, 2 H), 2.83-2.92 {m, 4 H), 3.68-3.73 (m, 2 H), 4.01 (s, 3 H),
4.04-4.16 {m, 2 H), 4.24-4.31 (m, 1 H), 7.64 (s, 1 H), 7.87 (s, 1 H), 8.21 (s, 1 H), 8.18 (s, 1
15  H).

Examples 45 and 46

A}—QO\F‘
= N
‘n\ o
O/Y\ N/[K/OH
HO H

20  The racemic compound of Exampie 8 is resolved into pure enantiomers by prep. HPLC on
a chiral stationary phase (ChiralPak ADH 4.6 x 250 mm, 5 um, 20% EtOH containing 0.1%
diethylamine in heptane, 40 min, flow: 0.8 mL/min).

Retention time
fmin]

45 R 13.5

48 S 11.8

Example *Chirality




10The following examples are prepared from nicotinic acid 9 and

LC-MS tRe(miiHbtiiddsos

3-ethy1-4,N-dihydroxy-5- methyl-benzamidine in analogy to previous

424.32

Example 47

P

2-Ethyi-4-[3-(6-isobutyl-5-methyl-pyridin-3-y}-[1,2,4]oxadiazol-5-yl]-

§%53mRkes,Fxample in analogy to Example R
---...;‘5.1..7.0H 1.06 410.15 73 16 O0H 1.09

W ¥
366.10 71 13 OH 1.08 72 16 0"..

5 prepared from N-hydroxy-6-isobutyl-5-methyi-nicofinamidine
methyl-benzoic acid in analogy to Example 13, LC-MS: tr = 1.02 min [M+1]" = 352.09

Examples 48 to

53

/N \__ /™o
— N~
R

Starting from Example 47, the following examples are prepared in analogy to previous

6-methyl-phenol
and 3-ethyl-4-hydroxy-5-

is

10
examples.
in analogy to LC-MS
Example |  Example R tx[min]  [M+H]'
48 14 o oH 0.99 425.82
OH
49 14 o OH 0.99 425.90
OH
50 17 o™ NH, 0.74 425.08
OH
51 17 o " NH, 0.74 425.24
OH
52 18 o 0.92 483.12
O/Y\NJJ\/OH
oH M
53 18 O 0.62 483.07
O/\\é/\N/k/OH
oH H
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20
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WO 2008/029370PCT/IB2007/053593 67 74 14 OzOH OH 0.98 440.29 75
15 00H --... OH 1.01 454.37 76 17 ONH2 OH MC 0.85 439.28 77

WO 2608/029370 PCT/IB2007/053593
62

Example 49
"H NMR (CDCly): 61.00 (d, J = 6.3 Hz, 6 H), 1.33 (t, J = 7.3 Hz, 3 H), 2.17-2.27 (m, 2 H),

2.43 (s, 6 H), 2.79 (m, 4 H), 2.90 (s br, 1 H), 3.82-4.01 (m, 4 H), 4.15-4.24 (m, 1 H), 7.93 (s,
1H), 7.94 (s, 1 H), 8.18 (s, 1 H), 8.15 (s, 1 H).

Example 53
H NMR (CDClL): §1.01 (d, J = 6.5 Hz, 6 H), 1.33 (t, J= 7.3 Hz, 3 H), 2.16-2.28 {m, 1 H),
2.41 (s, 3H), 2.44 (s, 3 H), 2.74-2.82 (m, 4 H), 3.39 (s br, 1 H), 3.48-3.58 (m, 1 M), 3.77-

3.95 (m, 3 H), 4.20-4.27 (m, 3 H), 7.01 (s br, 1 H), 7.93 (s, 1 H), 7.94 (s, 1 H), 8.18 (s, 1 H),
9.15 (s, 1 H).

Example 54

O/Y\OH

HO

a) To a solution of nicotinic acid & (50 mg, 0.218 mmol) in DCM (5 mL), a solution of TBTU
(97 mg, 0.301 mmol) followed by DIPEA (80 mg, 0.696 mmol) in DCM (5 mL) is added. The
mixture is stirred and cooled to 0°C before 4-allyloxy-3,5-dimethyl-benzoic acid hydrazide
{61 mg, 0.232 mmol) is added. The mixture is stirred at 0°C for 16 h before it is diluted with
EA (15 mL), washed with sat. ag. NaHCO, solution (5 mL) and 1 M ag. NaOH (5 mL), dried
over MgSQ,, fillered and concentrated and dried under vacuum to give the hydrazide
intermediate: LC-MS: tg = 0.81 min, [M+1]* = 396.37. To a soiution of this material in THF
(3 mL), Lawesson's reagent (129 mg, 0.318 mmol} is added and the mixture is heated in
the microwave at 110°C for 5 min. The mixture is diluted with EA (30 mL), washed with sat.
aq. Na,CO;s solution, dried over NazSQ,, filtlered and concentrated. The crude product is
purified on prep. TLC plates with DCM containing 10% of 7 N NH3 in MeOH to give 5-[5-(4-
allyloxy-3,5-dimethyl-phenyt)-{1 .3,4]thiadiazol-2-yl}-2-isobutyl-3-methyl-pyridine (67 mg) as
a yellow solid, LC-MS: tr = 1.04 min, [M+1]" = 394.10.

b) 5-[5-(4-Allyloxy-3,5-dimethyl-phenyl)-[1 .3 4]thiadiazol-2-yi}-2-isobutyl-3-methyl-pyridine is
treated with OsO. as described in step ¢} of Example 1 to give (RS)-3-{4-[5-(6-isobutyl-5-
methyl-pyridin-3-y1)-{1 ,3,4]thiadiazol-2-y!}-2,6-dimethyl-phenoxy}-propane-1,2-dio; L C-MS:
tr = 0.78 min, [M+1]" = 428.50; *H NMR (CDCls): 61.01 (d, J = 6.5 Hz, 6 H), 2.17-2.28 (m,



10

15

20

18 0 VNI)L-OH OH H ra ¢ 0.94 497.36 Example 75 1H NMR (CDC13):
81.01 (d, J = 6.8 Hz, 6 H), 1.33 (m, 6 H), 2.15 (s br, 1 H), 2.22-2.34 (m, 2

woloosnfesta 3 H), 2.73-2.85 (m, 4 H), 3.51 (s, 1 H), 3.96-4.G& tefebi)os3593
7.89 (s, 1 H), 7.92 (s, 51 H), 8.25(d, J=1.8 Hz, 1 H), 9.21 (d, J=2.0 Hz, 1
H). Examples 78 to 81 The follomﬁr?ig examples are prepared from

R A e o

1 HE WS (R Frhih BB 1 B 259 8 1580H

Example 55

0
N~ _~OH
H

To a solution of {4-[5-—(6-Esobutyi—5-methyI-pyridin-3—yE)-{1,2,4}oxadiazoi-a-ylj—phenyl}-acetic
acid (50 mg, 142 umol) in DMF (3 mL), EDC HC! (33 mg, 171 pmol), HOBt (23 mg, 171
umol) and DIPEA (28 mg, 213 pmol) is added. The mixture is stirred at rt for 5 min before
ethanolamine (10 mg, 157 umol) is added. Stirring is continued at rt for 72 h. The mixture is
diluted with EA, washed with water, and concentrated. The crude product is purified on
prep. TLC plates with DCM containing 10% of MeOH to give N-(2-hydroxy-ethyl)-2-{4-[5-(6-
isobutyl-5-methyl-pyridin-3-yl)-[1 2 4oxadiazol-3-yi]-phenyf}-acetamide (26 mg) as a white
solid: LC-MS: tz = 0.82 min, [M+1]" = 385.15; '"H NMR (CDCl,): §1.01 (d, J = 6.5 Hz, 6 H),
2.19-2.29 (m, 1 H), 2.46 (s, 3 H), 2.53 (s br, 1 H), 2.80 (d, J = 7.3 Hz, 2 H), 344 (g, J=4.8
Hz, 2 H), 3.69 (s, 2 H), 3.71-3.75 (m, 2 H), 5.96 (s br, 1 H), 7.46 (d, J=7.5 Hz, 2 H), 8.18
(d, J = 7.8 Hz, 2 H), 8.17 (s), 8.19 (s), 8.22 (s, 1 H), 9.20 (s, 1 H).

Example 56

O OH
N(/OH
H
N-(Z-Hydroxy-‘l~hydroxymethyE»ethyi)—2-{4-{5&(6~isobutyl—5-methyi-pyridin-3~yi)—
[1,2,4]oxadiazol-3-yl}-phenylj-acetamide is prepared in analogy fo Example 55 using 2-
amino-propane-1,3-diol; tr = 0.78 min, [M+1]" = 425.18.

Example 57



1.05 79 16 07--,,,0OH 1.04 396.15 80 14 C:40H OH 0.96 426.11 81 15 OH
0.99 440.24 Example 81 WO 2008/029370PCT/1B2007/053593 68 1H

wOMRASRS13): 81.01 (d, J = 6.0 Hz, 6 H), 1.33 (t, J = 7.8 HazBibeo7/053593
1.67-1.77 (m, 2 H), 2.14 (s br, 1 H), 2,27-2.35 (m, 1 H), 2.42 (s, 3 H), 2.77
(q, J = 7.5 Hz, 2 H), 2.93-2.99 (m, 2 H}* 3.99-4.09 (m, 5 H), 7.86-7.91 (m,
3H), 7.94 (5, 1H), 879(d, I 5.0 Hz, 1 H)

\
N

0O

N\l
COOH
1-(2-{4-[5-(6-isobutyl-5-methyl-pyridin-3-y!)-{1 ,2,4]oxadiazol-3-yl]-phenyl}-acetyl)-azetidine-
3-carboxylic acid is prepared from {4-[5-(6-lsobutyi-5-methyl-pyridin-3-yl)-{1.2,4]oxadiazol-
3-yi]-phenyl}-acetic acid and azetidine-3-carboxylic acid methyi ester in analogy to Example

5 55 stiring this material in 3 N aq. NaOH/dioxane at rt for 20 h gives the desired
compound; LC-MS: tg = 0.60, [M+1]" = 434.96.

N —
AN f\‘
O/\f/\OH
HO

10 (RS)-3-{4-[5-(6-Isobutyl-pyridin-3-yi)-[1 ,3,4]oxadiazol-2-yi]-2,6-dimethyl-phenoxy}-propane-
1,2-diol is prepared in analogy to Example 28 starting from Nicotinic acid 8; LC-MS: tfr =
0.85, [M+1]" = 398.36.

N —
AR ,N
_ Oﬁ
O/Y\NHZ
HO

{RS)-1-Amino-3-{4-{5-(6-isobutyl-pyridin-3-yl}-[1,3, 4loxadiazol-2-yl}-2,6-dimethyl-phenoxy}-
propan-2-ol is prepared from Example 58 in analogy to Example 2; LC-MS: tg = 0.75,
[M+1]" = 397.29.

Example 58

Exampie 59

15

20 Exampie 60



5 Examples 82 to 88 The followin examples are prepared in analogy to
previous examples starting from Nicotinic acid 11 and

wo Rbiads)N-dihydroxy-5-methyl-benzamidine. Example in poaimgppdwos3593
Example R LC-MS tR (min] [Whi] 5554.14 82 13 OH 1.18 83 14 O'(OH
OH 1.08 428.21 84 14 0", ------ ..zOH

Vo e

(RS)-2-Hyd roxy-N-(2-hydroxy-3-{4-[5-(6-iscbutyl-pyridin-3-yl)-[1 ,3,4]oxadiazol-2-yl]-2,6-
dimethyl-phenoxyl}-propyl)-acetamide is prepared from Example 59 in analogy to Example
3; LC-MS: tg = 0.80, [M+1]" = 455.19; "H NMR (CD,OD): §0.97 (d, J=6.7 Hz, 6 H), 2.06-
2.20 (m, 1 H), 2.38 (s, 6 H), 2.76 (d, J = 7.0 Hz, 2 H), 3.38-3.57 (m, 1 H), 3.59-3.73 (m, 1
H), 3.78-3.94 (m, 2 H), 4.01 (s, 2 H), 4.05-4.16 {m, 1 H), 7.50 (d, J = 7.9Hz 1H),781(s, 2
H), 8.41 (dd, J= 8.2, 2.1 Hz. 1 H), 9.16 (d, J= 2.1 Hz, 1 H).

Exampiles 61 to 70

N O..__N
8=

The following examples are prepared in analogy to previous examples starting from

nicotinic acid 8.

in LC-MS
to .
Example imin}
61 13 CH; CH3 OH 1.04 324.36
62 13 QCH3; Cl OH 1.03 360.01
63 17 CH>CH3 CH3 O NH, 0.81 411.47
OH
64 17 CH,CH; CHs O/\;;/\NHz 0.81 411.41
OH
65 18 CH;CHs CHa, O 0.92 469.25
J1_on
O/Y\N
on H




"OH 1.08 428.21 85 17 CrrNH 2 OH 0.88 427.13 86 17 07.----.:.NH2 -6- H
87 18 0 0--y"---N OH H 1.03 485.28 88 18
PCT/IB2007/653593

WO 2008/029370
66
66 18 CH,CH; CH; 0 0.92 469.24
O/\;/\NJ\/OH
oH H
67 17 OCH;, | Cl o™ NH 0.81 | 433.12
)
OH
68 17 OCH, | o0 " NH, 0.81 | 433.10
OH
69 18 OCH; Cl O 0.91 491.02
on H
70 18 OCH;, Ci O 0.91 491.04
O/\\;/\N/k/OH
oH H

Example 66
'H NMR (CDCls): §0.99 (d, J = 6.5 Hz, 6 H), 1.33 (t, J = 7.5 Hz, 3 H), 2.15-2.26 {m, 1 H}),
2.40 (s, 3 H), 2.72-2.83 (m, 4 H), 3.49-3.58 (m, 1 H), 3.78-3.94 (m, 3 H), 4.17-4.26 (m, 3 H),

6.98 (s br, 1 H), 7.34 (d, J= 8.3 Hz, 1 H), 7.88 (s, 1 H), 7.89 (s, 1 H), 8.39 (dd, J = 8.0, 2.0

5
Hz, 1 H), 9.37 (d, J= 1.3 Hz, 1 H).

Examples 7110 77

The following examples are prepared from nicotinic acid 9 and 3-ethyl-4,N-dihydroxy-9-

10
methyl-benzamidine in analogy to previous examples.
in analogy to L.C-MS
71 13 OH 1.08 366.10
72 16 O/\/OH 1.06 416.15
73 16 O/\/\OH 1.09 424 .32




10

0 ONOH ell-1H 1.03 485.23 10 Example 88 1H NMR (CDCI3): 81.32 (t, J
=7.5Hz, 3H), 1.42 (d, J = 6.0 Hz, 6 H), 2.28 (s, 3 H), 2.39 (s, 3 H), 2.75
wébodsmBBdz, 2 H), 3.41 (m, 1 H), 3.48-3.58 (M, 1 H), 3.76p8:BBB0m7 85893

4.17- 4.25 (m, 3 H), 5.43-5.52 (m, 1
(s, 1 H), 7.87 (s, 1 H), 8.14 (s, 1 H),

20091 0

A 70D T 111290

84 (s, 1

H). WO

7.03 (tbr,J=4.3 Hz, 1 H), 7.85

ZUVUU1LUL

3-{B4Ethy

oIrTUr OCTILLoZ

-4-15-(é4isoprop

-6-methyltphenyll- 5 N-(2-

07165359369 Examplie 8§j§'|‘\|ur| 0
oxyeb-methyl-
hydroxy-gypyl)-propiopamide is prgpared from

idin{3-y0

2,4)0

L adi20s.

y1]

3<{2=ethy:
-mgﬁwl-P
1.07, [M+
(d,J=5.15

~AA5=(G-[SOprop
henyll-l5 oPionic
111" = 453.23; 'H
Hz, 6 H), 2.28

XY-5-

etn

yridin- ldlgé
aci®in amalogy!tb Example 55; LE-MS:
NMR (CBC13): 81.31L (t, J = 7.3 Hz, 3 H), 1.4

0)41,2.A10Xa

AT

tR =

1 -6

(q, 36= 7.3
2 H), 5.42
8.15(s, 1

Hz, 2 Hfj, 3.06-3

H), 8.85 (s, 1 H)

15,52 (m, 1 H), 5

s, 3 H) 238548 (m

14 G2 H) 23,

5 H).253¢(
T N

br1-Hy2
50 (nf-85H), 3.7%39:28 (m
.89 (s brgLi10H), 7.82 (s, 1 H), 7.85 (s, 1 H),
. Ex&itiples 90 to 92

exapaples
15hydroxy

N-hydroxy

are preggared in

-6-isopropoxy-5

-5-methyl-benzd

The following
analogy to Example 13 startag fr(;?‘r

a,elq( ang_L_-or
m%thy -lgicgtinamidin 0. Example in

rac

analogy to

3oathgl-4

Example 75

'H NMR (CDCla): §1.01 (d, J = 6.8 Hz, 8 H), 1.33 (mn, 6 H), 2.15 (s br, 1 H), 2.22-2.34 (m, 2
HY, 2.42 (s, 3 H), 2.73-2.85 (m, 4 H), 3.51 (s, 1 H), 3.96-4.09 (m, 5H), 7.89 (s, 1 H), 7.92 (s,

1H),8.25 (d, J=1.8Hz, 1 H}),8.21(d, J=2.0 Hz, 1 H).

Examples 78 to 81

N O-n
>_/@*\ |
S N
m

The following examples are prepared from Nicotinic acid 10 and 3-ethyl-4,N-dihydroxy-5-

methyl-benzamidine in analogy to previous examples.

in analogy to B LC-MS
Example | Example te [min] _ [M+H]*
78 13 OH 1.05 352,52
79 16 oM 1,04 396.15
80 14 o " 0OH 0.96 426.11
OH
OH

Example 81



LC-MS tR [min] [WM+ 354.10 90 13 OH 1.18 91 14
PCT/IR2007/053593

Example R
OM-70H OH 1.12 428.05 92 14 O0OH 6H 1.12 428.06 Example 92

WO 2008/0293570
68

'H NMR (CDClg): $1.01 (d, J = 6.0 Hz, 6 H), 1:33 (¢, J = 7.8 Hz, 3 H), 1.67-1.77 (m, 2 H),
2.14 (s br, 1 H), 2.27-2.35 (m, 1 H), 2.42 (s, 3 H), .77 (q, J = 7.5 Hz, 2 H), 2.93-2.99 (m, 2

H), 3.99-4.08 (m, 5 H), 7.86-7.91 (m, 3 H), 7.94 (s, 1 H), 8.79 (d, J = 5.0 Hz, 1 H).

5 Examples 82 to 88
N O~
N
o~ Y |
,_< — N
R

The followin examples are prepared in analogy to previous examples starting from Nigotinic

acid 11 and 3-ethyl-4,N-dihydroxy-5-methyl-benzamidine.
E | in analogy to R LC-MS
xample | Example te[min] __ [M+H]'
82 13 OH 1.18 354.14
83 14 O OH 1.08 428.21
OH
84 14 O/\\:/\OH 1.08 428.21
OH
85 17 O/Y\NH 0.88 427.13
2
OH
86 17 0 " T NH,
OH
87 18 O 1.03 485.28
O/\‘/\N
oH H
88 18 0O 1.03 485.23
O/\\/\N/U\/OH
on H

Example 88
3 H), 2.75 (g, J = 7.5 Hz, 2 H), 3.41 (m, 1 H), 3.48-3.58 (m, 1 H), 3.76-3.93 (m, 3 H),4.17-

10
4.25 (m, 3 H), 5.43-5.52 (m, 1 H), 7.03 (tbr, J= 4.3 Hz, 1 H), 7.85 (s, 1 H), 7.87 (s, 1 H).

'H NMR (CDCla): 61.32 (t, J = 7.5 Hz, 3 H), 1.42 (d, J = 6.0 Hz, 6 H), 2.28 (s, 3 H), 2.39 (s,

8.14 (s, 1 H), 8.84 (s, 1 H).
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15

20

1H NMR (CDC's): 51.34(t, J = 7.5 Hz, 3H), 1.41 (d, J = 6.0 Hz, 6 H),
2.03(t, J=6.0Hz, 1 H), 2.27 (s,3H),2.43(s,3H),2.70(d,J=5.0Hz, 1
wohesddd4m J = 7.3 Hz, 2 H), 3.82-3.99 20(in, 4 H), 4.15-4. 2CmBBEN53593

5.41-5.49 (m, 1 H), 7.92 (s, 1 H), 7.96,(s, 1 H), 8.11 (s, 1 H), 8.79 (s, 1 H).
WO 2008/029370PCT/1132007/053593 70 II) Bioloav GTPyS assay to
determine ECso values 5GTPyS binding assays are performed in 96 well
microtiter plates (Nunc, 442587) in a final volume of 200 pl, using
Examnie e preparations of CHO cells expressing recombinant human
S1P1 receptoN-Agsay n@jtions are 20 mM Hepes (Fluka 54461), 100

pre-incubated at room temperature for 30, mm\m/létnﬂ of the above
assay buffer, in the absence of 35S-GTPS. After addition of 50 pl of

35S-GTP1S, the ass nc ted for &s
oy DNt PR BRRR R T TR s G bR e Enenyi-
Nwmmyrmmmemldmmmm@ﬁﬁqnaéikar@terbéd%kﬁ:eepm%é -methyl-
plaies ip.are, W@?A’&%&M\ﬂ@?y@% ARG GIBMINERDIBR MaHRP&Mlogy to Example

70%/30%) drled t t n,
o@%lﬁ‘EZO (Bécll@ o% f&e?cé?é ﬂo@cﬁg&g%%qgéﬁd ? s@a (f oénﬂt y H t42(d.
JMérﬁlbtarﬁeHbcRm&I (355*@T2?3$2i§$r{ea§dﬁe(:2v§ﬁﬂ?abrob@bGﬂt?fi(én‘ﬂ 7 3 Hz, 2 H),
aBackaid.Biosgienaess 3@%@5@%@ the conoqniratian efagmpistinduding &(s br, 1

% _0f th TP S fic bind
H&e%}i%"g'necﬁgy s%osﬁ eiftlﬁl% §nE‘ozS;n (sbe([:)l{ icg%%%snhqg EgriCH;XIIr?lallng nlcsjlng.

Maximal binding is the amount of cpm bound to the Multiscreen plate in
18S90 9010 pM of S1P. Non-specific binding is the amount of
binding in the absencg_of an agﬁ)nlst in the assay. 25 Agonistic activities
(EC50 values) of enylified compounds have been
measured Meagured E es are in the range of 0.1 to 9410 nM
, of selected compounds are
d of Example EC 50 [MI] 1 0.6

displayed in Table 1. 30Tab|e 1. Co L
52.7420.6

The following examples are prepared in analogy to Example 13 starting from 3-ethyl-4-
hydroxy-5-methyl-benzoic acid and N-hydroxy-6-isopropoxy-5-methyl-nicotinamidine.

in analogy to LC-MS
Example Example R tr [min] [M+H]
50 13 OH 1.18 354.10
91 14 o OH 1.12 428.05
T
92 14 O/\(/\OH 1.12 428.06
OH

Example 92

"4 NMR (CDCls): 51.34 (t, J=7.5Hz, 3 H), 1.41(d, J=6.0 Hz, 6 H), 2.03 (t, J = 6.0 Hz, 1
H), 2.27 (s, 3 H), 2.43 (s, 3 H), 2.70 (d, J= 5.0 Hz, 1H),2.79 (0, J=7.3 Hz, 2 H), 3.82-3.99
(m, 4 H), 4.15-4.21 (m, 1 H), 5.41-5.49 (m, 1 H), 7.92 (s, 1 H), 7.96 (s, 1 H), 8.11 (s, 1 H),
8.79 (s, 1 H).



10

15

20

25

30

43 4.0 WO 2008/029370PCTAB2007/053593 71 lllinallillaal 0.1
11111117172222221 5.1 niiMaNill 89 92 Assessment of In vivo Efficacy

wa hgngiesey of the compounds of Formula (1) is assessed RCIsBasemiFgse3
the circulating 5 lymphocytes after ora)oadministration of 3 to 30 mg/kg of
a compound of Formula (I) to normotensive male Wistar rats. The animals
are housed in climate-controlled conditions with a 12 h-light/dark cycle,
and have free access to normal rat chow and drinking water. Blood is

Cg]lﬁcted before and 3, 6 and 24 h after drug administration. Full blood is

I} Biolo . .

—)su’o]eg%d to hematology using Advia Hematology system (Bayer
Diagnostics, Zurich, 10Switzerland). All data are presented as mean

GPEN aSiajticRieAnlsasmesagormed by analysis of variance (ANOVA)
using Statistica (StatSoft) and the Student-Newman-Keuls procedure for

GiRySipiie dopesagenase PheonmiédypehesisntcreftetatriondNyne #1858 15AS final
VAR YRR ma%@r% shews-he efast-emhenpheriteensinizpbBspiiefetbinant
administration of 10 mg/k% of at_comé)o gd %Q‘/&t(ge éareﬁgg‘t(m%%% 530 NaCl
hyAm SERSRRSTRGTe AFRAFPELIRES: ?‘?\% r & GTotp of animald trea oy
(Fhika, VEHITH, SriyMLigfhGoyke.coriitd) o0H %itBE ArifaltienhestatRfisdfivé vM GDP
(éﬁ;%a,f&@?ﬂ%j?ﬁ._é% Boemelified spmpeendsend.arripsthieiaresnBiosciences,
-77% to -61% with an_average of -68%. 2&,) : ) o
SJ1320). The pH is 7.4. Test compounds are dissolved and diluted in 100% DMSO and
pre-incubated at room temperature for 30 min in 150 pl of the above assay buffer, in the
absence of ¥S-GTPyS. After addition of 50 pl of **S-GTPyS, the assay is incubated for 1 h
at rt. The assay is terminated by transfer of the reaction mixture to a Multiscreen plate
(Millipore, MAHFC1H60) using a cell harvester from Packard Biosciences, and the plates
are washed with ice-cold 10 mM Na,HPO4/NaH,PO, (70%/30%), dried, sealed at the
bottom and, after addition of 25 pl MicroScini20 (Packard Biosciences, order# 6013621),
sealed on the top. Membrane-bound ¥3.GTPYS is measured with a TopCount from
Packard Biosciences.

ECs is the concentration of agonist inducing 50 % of the maximal specific **S-GTPyS
binding. Specific binding is determined by subtracting non-specific binding from maximat
binding. Maximal binding is the amount of cpm bound to the Multiscreen plate in the
presence of 10 uM of $1P. Non-specific binding is the amount of binding in the absence of
an agonist in the assay.

Agonistic activities (ECso values) of 62 from 92 exemplified compounds have been
measured. Measured ECs, values are in the range of 0.1 to 9410 nM with an average of
492 nM. Agonistic activities of selected compounds are displayed in Table 1.

Tabie 1:
Compound of Example ECsg, [nM]
1 0.6
5 2.7
42 0.6

43 4.0
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Table 2: Compound of Example Lymphocyte counts 3 -71% 8 -61% 12
-61% 74 -77% 84 -76% 72 Claims 1 A compound of the Formula (1),

wohgassgl) wherein A represents 0-N PCT/IB2007/053593
71
77 1.2
88 0.1
89 3.5
92 5.1

Assessment of In vivo Efficacy

The efficacy of the compounds of Formula (1) is assessed by measuring the circulating
lymphocytes after oral administration of 3 to 30 mg/kg of a compound of Formula (i) to
normotensive male Wistar rats. The animals are housed in climate-controlled conditions
with a 12 h-light/dark cycle, and have free access to normal rat chow and drinking water.
Blood is collected before and 3, 6 and 24 h after drug administration. Full biood is

subjected to hematology using Advia Hematology system (Bayer Diagnostics, Zirich,
Switzerland).

All data are presented as mean + SEM. Statistical analyses are performed by analysis of
variance (ANOVA) using Statistica (StatSoft} and the Student-Newman-Keuls procedure for
multiple comparisons. The nuil hypothesis is rejected when p < 0.05.

As an example, Table 2 shows the effect on lymphocyte counts 6 h after oral administration
of 10 mg/kg of a compound of the present invention 1o normotensive male Wistar rats as
compared to a group of animais treated with vehicie only. Lymphocyte counts 6 h after oral
administration have been measured for 8 exemplified compounds and are in the range of
-77% to -61% with an average of -68%.

Tabile 2:
Compound of Example Lymphocyte counts
-71%
-61%
12 -61%
74 -T7%

84 -76%
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10N-NN-N wherein the asterisks indicate the bond that is linked to the
pyridine group of Formula (I); 121 represents hydrogen, C14-alkyl, or
chlorc; 15R2 represents C1.5-alkyl or €l4-alkoxY; R3 represents
hydrogen, C14-alkyl, Cla-alkoxy, or halogen; R4 represents hydrogen,
C1l4-alkyl, C1.4-alkoxy, halogen, trifluoromethyl or trifluoromethoxy; 20

Clal@sepresents2,3-dihydroxypropyl,di-(hydroxy-C14-alkyl)-C14-alkyl,-CH2-(

1. A

wh

OH2)k- NHSO2R53, -(CH2)0CH(OH)-CE12-NHS02R53,
-CH2-(CH2)k-NHCOR54, SCHZ),,CH(OH) -CH2- NHCOR54,

F(’@Lﬁgﬁ fehe RREHESD). -00-NHR51.
1-(3-carboxy-azetidiny1)-2-acetyl, 1-(3- carbgry-azetidigl)-3-propionyl,
(CH2) CH(OH) -C1-12-NR51R52, hydroxy, h -r 73 alkoxy,

3-Razetidine-3-carboxyic acid CI - 5- alkyiester) -1- y11-2-jaydroxypropoxy,
-OCH2-(CH2)m-NHSO2R62, -OCH2-CH(OH)-CI-12-NHSO2R63, -001-12-
(CH2)m-NHCOR®64, -OCH2- CH(OEBTGWEMHCORM R61 represents
hydrogen, C1.3-alkyl, 2-hydroxyethyl, 2-hydroxy-1-hydroxymethyl-ethyl,
;*3 dihydroxypropyl, carboxymethyl, 1-(C1.5-alkyicarboxy)methyl,

ks carboxyethyl or 2-(CI510alkylcarboxy)ethyt; R62 represents hydrogen,
methyl, or ethyl; 1263 represents 01.3-alkyl, methylamino, ethylamino, or

A rgmgggmgm no; 15 R64 represents hydroxymethyl, hydroxyethyt,

amlnomethyl methylaminomethyl, dlmethylamlnomethyl aminoethyl,
ino-gthyl, or 2-dimethy| o- ethy k represents the
mf er 1 or 3; 20m represemﬁe intggeér 1 or 2

O'“““'N N—0O

~~~~~ r T

wherein the asterisks indicate the bond that is linked to the pyridine group of Formuia (1),

R'I

RZ

R3

represents hydrogen, C,_4-alky!, or chiorc;

represents C,s-alkyl or C,.-alkoxy;

represents hydrogen, C,-alkyl, C,.-alkoxy, or halogen;

R* represents hydrogen, C,.-alky!, C;.-alkoxy, halogen, triﬂuommethyl or trifluoromethoxy,

,RE

NHCOR®™, -CH-{CH,),-CONR®'R® -CO-NHR®, 1-(3-carboxy-azetidinyl)-2-acetyl,

ca

represents 2 3-dihydroxypropyl,  di-(hydroxy-C..-alkyl}-C,-alkyl, -CHs-(CHg)-
NHSO,R®, -(CH,),CH(OH)-CH-NHSO,R™, -CHo~(CH.)-NHCOR™, -(CH,),CH(OH)-CH.-

1-(3-

rboxy-azetidinyl)-3-propionyl,  -(CHp).CH(OH)-CH,-NR*'R*,  hydroxy, hydroxy-Co.e-
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n represents 0, 1, or 2; and R6 represents hydrogen, C1.4-alkyl or

halogen; 25and a salt of such a compound. 2. A compound according to
claim 1, wherein A represents and a salt of such a compound 30 74 4. A
compound according to claim 1 or 2, wherein R1 represents C14-alkyl;

aikcﬂ?dl AisAYRbRYCH_2LRINFOLAdIKoxYD. A, wmmmﬁe?ng InadpBNRB-methoxy-
of claim t el esents an S s
prop o’r%pounﬁ '%H,&)‘Eiﬁnﬁpc%mt? @Bze%gme “CArbo )E’\‘XI E?éazet:dme»

cording to any on f ccfa

3-C¢!queﬁjﬁe§éﬁt§mspﬁtm§ﬂs‘@f)rsbyﬁtﬁwoahd@%&%@H)&C&@%uﬁ& Pol{azetidine-
3-cAMSSN Cﬁj@t’i&&h‘&?ﬂbﬁﬁﬂ?y%@@i@%&ﬂ@ 4. dﬂ%ﬂfb'%%uﬂe@@f&%ster) 1-
C1l 4-alkoxy: a

alt of such a compqund un (o]

VR s D7 Wl R r e e PR AN ey -0+
(C@mmaleﬁmﬁomm@amr@eﬁmummﬁérdmg to any one of claims 1 to

7, wherein R3 represents hydrogen; and R4 represents C14-alkyl, or

5,Cl4-alkoxy; and R6 represents C14-alkyl, or halogen; and a salt of such a

R (BRIBSERAE. BOTRE compdlivd %&SFaﬁv&tfbvar?yfawéwaamwwmw—ethw 23
dihyehexetRdn @ represrpseiydrogea, RalkereeserisnietnytalRytaesaxatrgxy or 2-(C5-
atk%@éjrﬁ*é :%%relsents methyl, ethyl, or halogen; and a salt of such a

€6m 1. A compound according to any one of claims 1 to 10,

Whereln R5 represents 2,3- 25 dihydroxypropyl,
RSdiafyesary igdiralky bty 4orlkify - CH2-(OH2)k-NH302R53,

-(CH2),CH(OH)- CH2-NHSO2R53, -CH2-(CH2)k-NHCOR54,

-(CH2),CH(OH)-CH2-NHCOR54, -CH2-(CH2)nCONR51R52,
R COrOSERS T +£GI2) leiiVe)rCid 2eNRBIRED, drydinusdpyiamino;

hydroxy-C2..5-alkoxy, di(hydroxy-C14-alkyl)-C14-alkoxy,

3-dihydroxy-propoxy, droxy-3-methoxy-propoxy,

R%Cﬁéry y-pNW%i’Rg\Q'”%é’i 120¥95009(8 *Eyhg ﬂ%@%ﬁ‘@ﬁ“yl metnylaminomethyl,
dimErtiibiniadiadtni eIy - QG thy B (Ethr G 2-tiid&A&DhBo-ethyi;

-OCH2-(CH2),,,-NHCOR54, or -OCH2-CH(OH)-CH2-NHCOR54; and a

salt of such a compound. 12. A compound according to any one of claims
K representovinerisnesRs teprésédnts 2,3-
m @bwy%g@%g EH2okCGH2)k-NR51R52,-CH2-(CH2)k-NHCOR54,

E12r2 5{?(] -:CH2- 35NHCOR54, -CH2-(CH2),-00NR51R52,
SRRIRET, L(B5427H(OH)-CH2-NR51R52, hydroxy-02- 5-alkoxy,
d| -(hydroxy-014-alkyl)-C14-alkoxy, 2,3-dihydroxy-propoxy,

R® 7ehYsexs ByReROE ., -alky! or halogen:
and & salt of such a compound.

2. A compound according to ciaim 1, wherein A represents

R

N-——N

and a salt of such a compound.

3. A compound according to ctaim 1 or 2, wherein R' represents Cq-alkyl or chiorc; and a
salt of such a compound.
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75 propoxy, -OCH2-(CH2)",-NR51R52, -OCH2-CH(OH)-CH2411:251R52,

-OCH2-(CH2)m-NHCOR54, or -OCH2-CH(OH)-CH2-NHCOR54 and a salt

of such a compound 13. A compounggaccording to any one of claims 1

to 10, wherein 125 represents hydroxy- 5 02-5-alkoxy,
4. didbymhenns Giecatliry €6l clambk ooy, 2. vbdrgdiaxy eeressms C.-alkyl: and a salt of
such %H@%ﬁ)m- NR511R52, -OCH2-CH(OH)-CH2-NR51R52,

2)m-NHCORS54, or -OCH2-CH(OH)-CF12- NHCOR54; and a
salt of such a compound. 14. A compound according to any one of

5. Aladmpdutl %QcWBﬁf@% By S @S eRIf3-ANdraXyarein R? represents C,.s-alkyt; and
2bé/dro ymeth @il? oxy, 2.3-dihydroxy-propoxy. or

2 SALTSSCH Ef)é “NHCOR54; and a salt of such a compound. 15. A
compound according to claim 1 selected from the group consisting of:

6. A Whnsbaridiore; @ow%ww@@.ﬁw 142, ARz LR Brflropyt. or

imethyl-phenoxy ropane-1

ISOQUP. AN BAR ?H’g %GBW pyridin-3-y1)-[1,2,41oxadiazol-3-y11-2,
6- dlmethylphenoxy) -2-hydroxy-propyl)-2-hydroxy-acetamide;

7 RGO B S 2 AR RS . cson

|met en OXy)- ane-1

an%@l 3%?@%&‘?@34{@45 -(6-isobuty1-5-methyl-pyridin-3-y1)-[1,2,4)oxa
diazol-3- y13 2 ,6- dimethyl-phenoxy}-propyl)-acetamide;

IS but -5- me r|d n-3 1,2 4)oxadiazol-3-
S RO ARS TP E ey o 8y NG ooyl BRI ebresenit Hydrogen,
anciaa{aaﬂswasacmsmwupmdm 3-y1)41,2,4)oxadiazol-3-y1)-2,6-dimethyl-ph
enoxy)-propane- 251.2-diot;

N 3-{445 (5 6- Dlethyl pyrldln 311)-(1,2,4)oxadiazol-3-y1)-2-ethyl-6-methyl
090K BT 92 P RIS cdtinfavheren R rdpresemts hydrogen:

anc?ﬂ#ydpmwehtﬂ;hymwyﬁ ¢ -[Bi@igohntyR5-reptaybpyrtlin-Bnyl)- 6k, Bdiksyen: and a

;@gfg - thyI phenoxy)-propyl)-acetamide;
sa 30N és -{2- éﬁ?gz" ?5 -(6-isobuty1-5-methyl-pyridin-3-y1)-[1.2,4)oxadiazol-3

-y1]-6-methyl- phenoxy)-2-hydroxy-propy1)-2-hydroxy-acetamide;
10. Nﬁ(%&w&fﬂﬁfﬂaéd&tﬂﬁéeﬁbuﬁyloﬁemetﬂ}ﬂrﬁyﬁmﬁ 3-Whddreid, ﬁb?@}ﬂ@g@{tg'ﬁydrogen

4 1)-6-metho yph X roxy opyl)-2-h a
R e e A R P S1a0 0L 2 Rfglgpgr and =
Salt)ﬂiﬁl-@f‘rﬁe@ﬁmpgapﬁenoxy) 2-hydroxy-propyl)-2-hydroxy-acetamide; 76
N YS) -3-{2-Ethyl-4-[3-(6- isobutyl-5 methyl-pyridin-3-y1)-[1,2,411oxadiazol

5‘2)06 metﬁﬁ/ henox é hydrox pr?peQZhydrox -acetamide;
eivie h% é{ |t$o DYy RS rinc 8RS8 4 %xyaf?;[%]- -yf?%er"ﬁe”ts 2,3
dzhemmenwxwmwm@ WBV‘l)?HWWXVEH@(ﬁTthBNHSOzR“ ~(CH2)nCH(OH)-
c»ﬁﬁﬁ@d%&ﬁthy' éﬂi (@f—? hN!—@dé?@“ty'J?éﬂ-P“ Y%léSI-lg-NHCORM CHo-(CHa)-
iazol- - -methy -phenoxyl- pro an

i AR 5 ol kR AR 1Yo gayakory, -
ny@fm@tthPm}q QNWFOWS%W@MMyWWaCQIﬂwﬂﬁy 3-methoxy-propoxy, -
Odﬁ{(_%g_-? tﬁﬁf"%ﬁ (640RI PN RIS INEPEEIN- 3 (12 Az ey,
CH(OH) CHQ-NHSOQRS ~OCH~{CHy)-NHCOR™, or -OCH,-CH(OH)-CH,-NHCOR*: and
a salt of such a compound.

12. A compound according to any one of claims 1 to 10, wherein R® represents 2,3-
dihydroxypropyl,  -CHz~(CH2}-NR'R%  -CHz-(CHy)-NHCOR*,  -(CH,),CH(OH}-CH,-
NHCOR™, -CHo-(CHg)-CONR®'R* | -CO-NHR®', -(CH),CH(OH}-CH-NR*'R%, hydroxy-C..
s-atkoxy, di-(hydroxy-Ci.alky!}-C,4-alkoxy, 2, 3-dihydroxy-propoxy, 2-hydroxy-3-methoxy-
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10phenoxy)-propane-1,2-diol;
(S)-3-(2-Ethyl-445-(6-isopropoxy-5-methyl-pyridin-3-y1)-[1.2,4)oxadiazol-3
-y11-6-methylphenoxy)-propane-1,2-dig;
N-UR)-3-{2-Ethyl-445-(6-isopropoxy-5-methyl-pyridin-3-y1)-[1,2,4)oxadiaz
propb&{lmwmhpmnéﬁaﬁf:2=Uﬂﬂﬂ@@m®ﬁy:?+?f-wd@%-acamm) : 2 )‘ 2)m-—clj\iHCOR5“,
_&}'ﬂ\#;- i3sea- By LA D Beisopropoxy-5-methyl-pyridin-3-y1)-[1.2,4)oxadi
o azol- %@&%&%ﬁ%@ﬁ@ f(ﬁo%ﬁplfgt%%%)%ﬁ?w&y-acetamide;
3-{2-Ethyl-445-(6-isopropoxy-5-methyl-pyridin-3-y1)-(1.2.4)oxadiazol-3-y1)
A B a6 Sorpericty B 1o 46 wnerei R roprseerts nvorox-
-342-Ethyl-443-(6-isopropoxy-5-methyl-pyridin-3-y1)-(1,2,410xadiazol-
Cz-ss-gﬂﬂ)_%._ m&ﬁhy%a&éﬁéﬂﬁﬁﬁ%dﬂ@ﬁ_dio@,S—dthydroxy~propoxy, ~OCH~(CHy)
NR{S)"3- 20 BHDI6-G bp OS5 -10ahHBHIINHEIORT2, 4)0xa0iazalHOH)-CH-
NHED P e BURhANe (AP RaRBckmmadiol: and .
3-{2-Ethyl-445-(6-isopropoxy-5-methyl-pyridin-3-y1)-(1,2,4)oxadiazol-3-y1
1-6-methyl-phenyl}- propionic acid; 25 and a salt of such a compound. 16.
14. Afpbarmared icabefingPosiig roae PSR &l E@MPOoWARErasCRFABIGEEAY 3-hydroxy-

2 e Y S S e gl -
saliGiHUFHACHMERUMS 1 to 15, or a pharmaceutically acceptable salt thereof,

for the preparation of a pharmaceutical composition for the prevention or

trﬁatment of diseases or di ord;rs associ?ted with an activated immune
15'sys?8mp°und accoraing 1o claim T setected from the group consisting of:

3-{4-{5-(5-Chioro-6-isopropoxy-pyridin-3-yl}-[ 1,2 4}oxadiazol-3-yl}-2, 8-dimethyl-phenoxy}-
propane-1,2-diol;

N-(3-{4-[5-(5-Chloro-6-isopropoxy-pyridin-3-yl)-[1,2 4Joxadiazol-3-yl}-2,6-dimethyi-
phenoxy}-2-hydroxy-propyli-2-hydroxy-acetamide:
3-{4-{5-(8-Isobutyl-5-methyl-pyridin-3-y}-{ 1,2 4Joxadiazoi-3-yli-2,6-dimethyl-phenoxy}-
propane-1,2-diol;

2-Hydroxy-N-(2-hydroxy-3-{4-[5-(B-isobutyi-5-methyl-pyridin-3-yl}-[1,2 4Joxadiazol-3-yi}-2.6-
dimethyi-phenoxy}-propyl)-acetamide;
N-(3-{2-Ethyi-4-[5-(8-isobutyl-5-methyl-pyridin-3-vi)-[1,2 4]oxadiazol-3-yl}-6-methyi-
phenoxy}-2-hydroxy-propyl}-2-hydroxy-acetamide;

3-{4-{5-(5,6-Diisobutyl-pyridin-3-yl}-[1,2 4Joxadiazol-3-y|}-2 6-dimethyl-phenoxy}-propane-
1.2-diot;

N-(3-{4-[5-(5,6-Diethyl-pyridin-3-yl}-{1,2 4joxadiazol-3-yi}-2-ethyl-6-methyl-phenoxy}-2-
hydroxy-propyl}-2-hydroxy-acetamide:
2-Hydroxy-N-(2-hydroxy-3-{4-[5-(8-isobutyl-5-methyl-pyridin-3-yi)-[ 1,2 4Joxadiazol-3-yi}-3-
methyi-phenoxy}-propyil-acetamide;
N-(3-{2-Chloro-4-[5-(B-isobutyl-5-methyi-pyridin-3-yl)-[ 1.2, 4joxadiazol- 3-yl]-6-methyi-
phenoxy}-2-hydroxy-propyl}-2-hydroxy-acetamide;
N-(3-{2-Chioro-4-[5-(E-isobutyi-5-methyi-pyridin-3-yl)-[ 1.2 4)oxadiazoi-3-yl}-6-methoxy-
phenoxy}-z-hyd?oxy-propyl)—2-hydroxy-acetamide;
N-((R)-3-{2-Ethyi-4-[5-(8-isobutyl-5-methyi-pyridin-3-yi}-[ 1,2, 4Joxadiazol-3-yl}-6-methyi-
phenoxy}-2-hydroxy-propyl}-2-hydroxy-acetamide:
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N-((S}-3-{2-Ethyl-4-[3-(6-isobutyl-5-methyl-pyridin-3-yl)-[ 1,2 4]oxadiazoi-5-yi}-6-methyi-
phenoxy}-2-hydroxy-propyl}-2-hydroxy-acetamide:
N-({8)-3-{2-Ethyl-4-[5-(6-isobutyi-pyridin-3-yl)-[ 1,2 4)oxadiazol-3-yi]-6-methyl-phenoxy}-2-
hydroxy-propyl}-2-nydroxy-acetamide;

{8)-3-{2-Ethyi~4-[5-(5-ethyl-B-isobutyl-pyridin-3-yl)-[ 1,2 4loxadiazol- 3-yl}-6-methyl-phenoxy}-
propane-1,2-diol;

N-{3-{2-Ethyl-4-[5-(5-athyl-6-isobutyl-pyridin-3-yl}-[ 1,2 4joxadiazol-3-yl}-6-methyl-phenoxy}-
2-hydroxy-propyl}-2-hydroxy-acetamide;
(R)-3-{2-Ethyi-4-[5-(B-isopropoxy-5-methyl-pyridin- 3-yi)-[ 1.2 4joxadiazol-3-yll-6-methyi-
phenoxy}-propane-1,2-diof;

{8)-3-{2-Ethyl-4-[5-(B-isopropoxy-5-methyl-pyridin- 3-y1)-[1,2 4]oxadiazoi-3-yI}-6-methyi-
phenoxy}-propane-1,2-dioi;

N-((R)-3-{2-Ethyi-4-[5-(6-isopropoxy-5-methyi-pyridin-3-y1)-[ 1,2 4}oxadiazol-3-yl}-6-methy}-
phenoxy}-2-hydroxy-propyl}-2-hydroxy-acetamide;
N-({S}-3-{2-Ethyl-4-[5-(6-isopropoxy-5-methyl-pyridin-3-y1}-[1,2 4]oxadiazol-3-yl}-6-methyi-
phenoxyr2-hydroxy-propyi)-2-hydroxy-acetamide:
3-{2-Ethyi-4-[5-(B-isopropoxy-5-methyi-pyridin-3-yl}-[1,2 4Joxadiazol-3-yl}-6-methyi-phenyl}-
N-(2-hydroxy-ethyl}-propionamide;
(R)-3-{2-Ethyi-4-[3-(6-isopropoxy-5-methyl-pyridin-3-yi)-[ 1,2 4)oxadiazol-5-yi}-6-methyl-
phenoxyl-propane-1,2-diol; ' |
(S)-3-{2-Ethyl-4-[3-(B-isopropoxy-5-methyl-pyridin-3-yI)-[ 1,2 4}oxadiazol-5-yl}-6-methyi-
phenoxy}-propane-1,2-diol; and

3-{2-Ethyl-4-[5-(B-isopropoxy-5-methyl-pyridin-3-yl)-[ 1,2, 4loxadiazol- 3-yi]-6-methyi-phenyl}-
propicnic acid;

and a salt of such a compound.

16. A pharmaceutical composition comprising a compound according to any one of claims

1 to 15, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier.

17. Use of a compound according to any one of claims 1 to 15, or a pharmaceutically
acceptabie salt thereof for the preparation of a pharmaceutical compeosition for the

prevention or treatment of diseases or disorders associaied with an activated immuns
system.



