WO 2011/007324PCT/1B2010/053224 1 Pyridin-4-y1 Derivatives 5Field of the invention The present
invention relates to S1 P1/EDGL1 receptor agonists of Formula (I) and their use as active ingredients in
the preparatw%h%ig}a@;ggc_zeutical compositions. The invention a[so concgg]ﬁ,{_%ezlf%t&%%%e_cts including
processes for the preparation of the compounds, 10 pharmaceutical compaositions containing a
compound of the Formula (1), and their use as compdunds improving vascular function and as
immunomodulating agents, either alone or in combination with other active compounds or therapies.
Background of the invention 15 The human immune system is designed to defend the body against
foreign microorganisms and substances that cause infection or disease. Complex regulatory
mechanism t i sponse is targeted against the intruding substance or organism
and not again tt%ﬁ%&}ﬁ%gﬁé%, these control mechanisms are 20 unregulated and
autoimmune responses can develop. A consequence of the uncontrolled inflammatory response is
severe organ, cell, tissue or joint damage. With current treatment, the whole immune system is usually
suppreséed M@@d&ﬁhﬂﬁ—y to react to infections is also severely compromised. Typical drugs in
this class inclide azatnigprine, chiorampudi eyclephosohamids, exclosporin of melnatrexate:
Corticosteroids Which 25 Feduce inflammation an supprgss € immane respo %e, may cause side
effects wherP@&8Hvie isgdients daerperramivis iehaEnasrilisAheamegeiipttugae(ISMIDES) s reduce
pain and inflasnaationchayevepctheyirexhibiy consiisrbieside efasimibHesnativedsepisnegds include
agents1t51at acﬁt]ivate or blcha%okgne sign Ii.ng\. Orall acl:{[ive ng{pomodulating

ﬁ)m[poun(iIs ith
armaceutiCa asHIQns ntam g a COoMmpou of fhe rmu , a use aS
propertles,v\?l out compromising 30immune responses and with reduced side effects woul

significantly RAPRE SuTERe AR GHIFHSNERs] 88 mfameRaewF ingaassds. 18T AlItedT organ
transplantatipncirephesibinmnbese apoRseompstina® supiessed to prevent organ rejection. Organ
transplant recipients can experience some rejection even when they are taking immunosuppressive
drugs. Rejection occurs most frequently in the 35first few weeks after transplantation, but rejection
episodes can, also ha nt onths or 2 even years after transplantation. Combinations of up to three
or four mediGHFIEHLLLASIRKERERY {5 give maximum protection against rejection while minimizing

side effects. et sieniaithdrgsused (aligideeipgon aldransplagied.organg nyglere with

discrete intracellular pathways In the activation of T-type or B-type white blood cells. Examples of such

drugs are cy2l88pSAK, FdizeYRaE"BRiihafR EFerdIRTIS" o PEKERE SR GP R e re MBI tokine
release or sigrealngisarathpetebihie flumomidespaniehi intargittad cleotiste sy intivedirgg substance

15-deoxyspeygyalinhian intibier gflenkaryte, differendiationases, these control mechanisms are

20  unregulated and autoimmune responses can develop. A consequence of the uncontrolied

inflammatory response is severe organ, cell, tissue or joint damage. With current treatment,
the whole immune system is usually suppressed and the body's ability to react to infactions
is also severely compromised. Typical drugs in this class include azathioprins,
chlorambucil, cyclophosphamide, cyclosporin, or methotrexate. Corlicosteroids which
25  reduce inflammation and suppress the immune response, may cause side effects when
used in long term freatment. Nonsteroidal anti-inflammatory drugs (NSAIDs) can reduce
pain and inflammation, however, they exhibit considerable side effects. Alternative

treatments include agents that activate or block cytokine signating.

Orally active compounds with immunomodulating properties, without compromising
3C  immune responses and with reduced side effects would significantly improve current

treatments of uncontrolied inflammatory diseases.

in the field of organ transpiantation the host immune response must be suppressed to
prevent organ rejection. Organ transplant recipients can experience some rejection sven
when they are taking immunosuppressive drugs. Rejection occurs most frequently in the

35  first few weeks after transplantation, but reiection episodes can also happen months or



The beneficial effects of broad immunosuppressive therapies relate to their effects: however, the
generalized 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. 2a Summary In a first aspect, there is
provided a compound of the Formula (I), Formula (I) ¥herein A represents O-NN-0 wherein the
asterisks indicate the bond that is linked to the pyridine group of Formula (I); R1 represents 3-pentyl,
3-methyl-but-TI! V&SGR “rﬁ?’é?i%%%ﬁ&w iRl WRetRdRyER S répik serftisations are
23-dihydroxysoposyly-GEHR- G @ERFQIMPPNIBCOrCH42I0H re@EIHRWEHTIEGDimizing side effects.
CHZN(CHS)-GOne:HaAhaNHRE2 LR o PSRRI apd Reapiesenis.alivlor chipro: or

salts thereof. 2b In another aspect, there is provided a pharmaceutica compgsﬂlon comprising a
compound as &HHEdREGoR B Qa&ﬁ‘ﬁ?ﬁa&mﬁﬁﬁfﬁﬁb@bi@gaﬁ fPleFeboarhiephinedaedatically
acceptable carxampiasyet ambthiergaspectythemis pravidechabs mgnting R debned ahevekssa
pharmaceuticghyaesspiablaifallisipreoi e phasmasskieal composiian as defined apoye, for use
as a medicament. In still another aspect, there is provided the use of a compound’as TS above, or
a pharmaceullEEf7 e HNABRS S 3t haRSSYSRSY IR Brap anAtRINT ¥ degkarvimeifiarrafiasiomposition for the
prevention or treatment of diseases or disorders associated with an activated immune system.
Description of tife hgvefitiah Sffesiprescmonivémtungrovidessivevéisenigountitofd dnaiulamkthat are

agonists for thevevarotain epupiecbFERaRIPLSLRLERE WaRd have & W%FBHLEQ%IH@%@%@%
immunomodulating effect which is achieved ?y reducing the number of circulating and infiltrating T-
Immure Ct fe tbcw I%%Q“ﬂ

and B-lymphoCytes: wihout afecting thetr maturat 0K ' BiRaRisEn G TR re d SRS B
circulating T- MBIeRRBESARIN SagTHOR St oS 1Rt BiGiohgirtispespossitly itroembinatiefewith the
observed impsayeraamige endothelial cell layer function associated with SIP1/EDG1 activation, makes
such compounds useful to treat uncontrolled inflammatory diseases and to improve vascular
functionality. Prior art document WO 2008/029371 discloses compounds that act as S1IP1/EDG1
receptor agonists and show an immunomodulating effect as described above. Unexpectedly, it has
been found that the compounds of the present invention have a reduced potential to constrict airway
tissue/vessels when compared to compounds of the prior art document WO 2008/029371. The
compounds of the present invention therefore demonstrate superiority with respect to their safety
profile, e.g. a lower risk of bronchoconstriction. Examples of WO 2008/029371, which are considered
closest prior art analogues are shown in Figure 1.



OH Figure 1: Structure of Examples of prior art document WO 2008/029371, which are
5considered closest analogues to the compounds of the present invention. The data on the
constriction of rat trachea rings compiled in Table 1 illustrate the superiority of the compounds of the
present invention as compared to compounds of prior art document WO 2008/029371. 10For instance,
the compounds of Example 1 and 6 of the present ingéntion show a significantly reduced potential to
constrict rat trachea rings when compared to the compounds of prior art Examples 222 and 226 of WO
2008/02937%urmspacyively. Furthermore, the compounds of Example 1 and 6 of the present invention
also show a reduced potential to constrict rat trachea rings when compared to the compounds of prior
15 art Examplegik96ang 204 WR-2008/0293%b esRe sl elyThgss, data demonstrate that
compounds wherein R1 represents 3-pentyl and R2 represents methoxy are superior compared to the
closest prior art compounds of WO 2008/029371, i.e. the compounds wherein al represents an isobutyl
and R2 represents methoxy or whRérein R1 represents methyl and R2 represents 3-pentyl. Moreover,
also the compound of Example 16 yf the 20present invention, wherein al is 3-methyl-but-1-y1 and R2
is methoxy, exhibits a markedly W@201N007324PCT/ Y5263
constrict rat trachea rings when cgmpared 1o its glosesyanalogug priog.art Example 226 of WO
2008/029371 wherein R' is isobutyf\and RZ/is methoxy.\}
of the present invention is also evid the observation / the compounds of Example 2 and 7
of the present invention show a 5 markedly reduced potential toxcanstrict rat trachea rings when
compared to the compounds of pror art Examples 229 and 233 FWO 2008/029371, respectively.
This proves that compounds wherein 1:21 repregeriaiayg/opentyl and R2 represents methoxy are
superior compared to the closest prior art compounds of WO 2008/029371, i.e. the compounds
wherein R1 represents methyl and R2 represents cyclopentyl. 10Also, the compound of Example 3 of
the present M@Htion exhibits the same low potential to constrict rat trachea rings as its S-enantiomer,
i.e. the compound of Example 2 of the present invention, indicating that the configuration at this
position has (r)esir%néfri]%amt effect on trachea constriction. Furthermore, also Example 21 of the present
invention exhibits the same low potential to constrict rat trachea rings as present Example 2, which

differs from  * /N B o N\ h O, o
QRN
O—~N , N—O or N—-N

wherein the asterisks indicate the bond that is linkad to the pyridine group of Formuta (1);

R' represents 3-pentyl, 3-methyl-bui-1-yl, cyclopentyl, or cycichexyt:

‘R? represents methoxy;

R? represents 2,3-dinydroxypropoxy, ~OCH »~CH{OH -CH-NHCO-CH.OH, ~-OCH~CH(OH}-
CHaN(CH3)-CO-CH,OH, -NHS0O,CHs, or -NHSC,CH,CHy: and

R* represents ethyl or chlorg;

or salis thereof.



15 Example 21 only by the linker A (forming a 5-pyridin-4-y141,2 41oxadiazole instead of a 3-
pyridin-4-y141,2,4]oxadiazole). This indicates that also the nature of the oxadiazole is not critical
regarding trachea constriction. Table 1: Rat trachea constriction in r',4, of the constriction induced
by 50 mM KCI. n.d. = not 20determined. For experimental details and further data see Example 33.
Compound % trachea constriction at 1 ttM at 10 ttM“Prior art Example 196 82 n.d. Prior art Example
204 112 n.d. Prior art Example 222 <5 124 Prior art Example 226 133 n.d. Prior art Example 229 18

n.d. In another 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 yet ancther aspect, there is provided a compound as defined above, or a
pharmaceutically acceptable salt thereof, or a pharmaceutical composition as defined

above, for use as a medicament.

in still another 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 systam.

Descripiion of the invention

The present invention provides novel compounds of Formula (1) that are agonists for the G
protein-coupled receptor - STPY/EDGY and have a powerful and !on.g-iasting
immunomodulating effect which is achieved by reducing the number of circulating and
inflltrating T- and B-lymphocytes, without affecting their maturation, memory, or expansion.
The reduction of circulating T- / B-iymphocyies as a result of S1P1/EDG1 agonism,
possibly .in combination with the observed improvement of endothelial cell fayer function
associated with STPV/EDG1 activation, makes such compounds useful to treat
uncontrolied inflammatory diseases and to improve vascular functionality. Prior art
- document WO 2008/028371 discioses compounds that act as S1P1/EDG1 receptor
agonists and show an immunomodulating effect as described above. Unexpectedly, it has
been found that the compounds of the present invention have 2 reduced potential to
consirict airway fissuefvessels when compﬁarecﬁ to compounds of the prior art document
WO 2008/028371. The compounds of the present invention therefore demonstrate

superiority with respect to their safety profile, 2.9. a lower risk of brenchoconstriction.

Exam‘ples of WO 2008/028371, which are considered closest prior art analogues are
shown in Figure 1.



Prior art Example 233 120* n.d. Example 1 <5 24 Example 2 <5 <5 Example 3 <5 n.d. Example 6 <5
100 WO 2011/007324PCT/1132010/053224 5 Example 7 50 n.d. Example 16

WO 2011/007324 PCT/IB2010/053224
3
/
O/ Q
0
4 i 4
N 3 % h\l N ) N \P
—— N T

0]
0N 0N Ao

Example 226

HO HO H
O‘-.
N __\ \N i\] N 3 N ,\l
. 0
=
O oH ) 0N Ao
Example 196 HO Example 204 HO H
O"N-
¢ O
‘0 ¢ N @)
0
0" " on O/\é/\NJK/OH
Example 229 HO Example 233 HO H

Figure 1: Structure of Examples of prior art document WO 2008/029371, which are

5  considered closest analogues to the compounds of the present invention.

The data on the constriction of rat trachea rings compiled in Table 1 illustrate the
superiority of the compounds of the present invention as compared to compounds of prior
art document WO 2008/029371.

10 For instance, the compounds of Example 1 and 6 of the present invention show a
significantly reduced potential to constrict rat trachea rings when compared to the
compounds of prior art Examples 222 and 226 of WO 2008/029371, respectively.
Furthermore, the compounds of Example 1 and 6 of the present invention also show a
reduced potential to constrict rat trachea rings when compared to the compounds of prior

15 art Examples 196 and 204 of WO 2008/029371, respectively. These data demonstrate that
compounds wherein R' represents 3-pentyl and R? represents methoxy are superior
compared to the closest prior art compounds of WO 2008/029371, i.e. the compounds
wherein R’ represents an isobutyl and R? represents methoxy or wherein R’ represents
methyl and R? represents 3-pentyl. Moreover, also the compound of Example 16 of the

20  present invention, wherein R" is 3-methyl-but-1-yl and R? is methoxy, exhibits a markedly



<5 n.d. Example 21 <5 n.d. * result obtained at a compound concentration of 300 nM. The compounds
of the present invention can be utilized alone or in combination with 5 standard drugs inhibiting T-cell

activation, tqprayide a new immunomodulating therapy with a reduced prRERsIkYiRLifections when
compared to standard immunosuppressive therapy. Furthermore, the compounds of the present

invention can be used in combination with reduced dbsages of traditional immunosuppressant
therapies, to rowd the ne hatnd effect| ve Immunomodulatin t|V|ty wh|I on the other hand
reducing end ﬁje t' t s%célfag ﬁ'? ﬁg%se\fvﬁ% gr}gfa% %ﬁr%?ﬁ‘fm%nsau regEe drugs.
The observaﬁﬁrlf«mmﬂlpr%%d@%@(ﬂ@@f@?&%’mIaVéiﬂﬂih%hm@@s@)émédQWﬁH@WlYEDG1 activation
provides admgnm&g@&w@fp@ﬁm@pmg t@ﬁm@mu@ yaseUasskmchiRmtbhesnicdeatiskhsrarence and

the amino a%’ S human S1 EéG 115 rg known in the art arr\}d are
oubished m b5 ORI\ AR o Samare e R e e Tt
publishe? 17”@6%@@@( q(!}@fsfWW&GZ??%’%I@%@W@S@S@M@@@Q@F%@ prreatpariefficacy of
the compour&SpﬂbF@mMa:ﬁbt@Jeza@smsedwama @G’d%?ﬁmayé@p@emwinmﬁ%&ualm and by
measuring t I hgc | ral in t V.
experiment art irst embodiment, the invéntion relat ne compoun the

; *}%g‘&H;A&R R REYIEsALIhe E@é S‘B‘eer%g? ahgdmair é%l;re%é% 8?3#%‘893) Sy £ﬁ§8n

sto
Formula (1) RETFBFASL Wz@%?ﬁé@ﬁ?f%%l%?ﬁﬁ@rﬁ%@%@@ﬂ the ‘compounds

wherein R represents methyl and R? represents cyclopentyi.

10  Also, the compound of Example 3 of the present invention exhibits the same low potential
to constrict rat trachea rings as its S-enantiomer, i.e. the compound of Example 2 of the
present invention, indicating that the configuration at this position has no significant effect
on trachea constriction. Furthermore, aiso Example 21 of the present invention exhibits the
same low potentiat to constrict rat trachea rings as present Example 2, which differs from

15  Exampie 21 only by the linker A (forming a 5-pyridin-4-yi-{1,2,4loxadiazole instead of a 3-
pyridin-4-yl-[1,2,4]oxadiazole}. This indicates that also the nature of the oxadiazole is not

critical regarding frachea constriction.

Table 1: Rat tfrachea constriction in % of the constriction induced by 50 mM KCL. n.d. = not

20 determined. For experimental details and further data see Example 33.

% trachea consfriction
Compound
at 1 uM at 10 uM

Prior art Example 196 82 n.d.
Prior art Example 204 112 n.d.
Prior art Example 222 <5 124
Prior art Example 226 133 n.d.
Prior art Example 229 18 nd.
Prior art Example 233 120 n.d.

Exampie 1 <5 24

Example 2 <5 <5

Example 3 <5 n.d.

Example 6 <5 100




wherein the asterisks indicate the bond that is linked to the pyridine group of Formula (1); 5R1
represents 3-pentyl, 3-methyl-but-1-yl, cyclopentyl, or cyclohexyl; R2 represents methoxy; R3
represents Z@fgq%gpgé%ropoxy, -OCH2-CH(OH)-CH2-NHCO-CH20H, -OCH2-CH(OH)-
CH2N(CH3)-CO- ? . -NHSO2CH3, or -NHSO2CH2CH3; and 10 R4 REpYEB&HEOEIRIA or chloro. ii)
Another embodiment of the invention relates to pyridime derivatives according to embodiment i),
wherein the stereocenter of the R3 groups 2,3-dihydroxypropoxy, -OCH2- 15
CH(OH)-CH2-NHCO-ChHaai and -OCHb-CH(OH&{CHZN(CI— 3)-CO-kHK20H is |n the S-configuration.
iii) Another emboalme%t(e%the mvention retates-topyridine-derivatives-aceording to embodiment i),
wherein the $tereocenter oﬂ%e 3 groups 2,3-dihy< rOXYpropoxy, -0GH2- 20
CH(OH)-CH2-NHCO-Ex2(pHd ,2and -OCH2-CH(OH}sCH2N(CH3)-CO-CH20H is|in the R-configuration.
iv) Another embodiment-of thetrvention+elates-to-pyridine-derivatives according to any one of the
embodiments i) to iii), wherein A represents 250-N wherein the asterisk indicates the bond that is
linked to the pliRtheXRBSH Bk epmrang)coveenPatian003824MCMB2010/053224 7 N-0 wherein the
asterisk indicates the bond that is linked to the pyridine group of Formula ().  vi) Another
embodiment of the invention relates to pyridine derivatives according to any 5one of the embodiments
i) to iii), wherBii§ AQEPrRIEEAISDNA) mersNeingaTbiodivrmbef tlikziy eitienaelates i pyrsingigierivatives
according to staydant.dideBIBIbagRN Etviaivh, 1/ BRIANE B heGRRIRERSHSREANY therapy with

a reduced propensity for infections when compared to standard immunosuppressive
therapy. Furthermore, the compounds of the present invention can be used in combination

with reduced dosages of traditional immunosuppressant therapies, to provide on the one
hand effective immunomodulating activity, while on the other hand reducing end organ
10 damage associated with higher doses of standard immunosuppressive drugs. The
observation of improved endothelial cell layer function associated with S1P1/EDG1

activation provides additional benefits of compounds to improve vascular function.

The nucleotide sequence and the amino acid sequence for the human S1PY/EDG1
15 receptor are known in the art and are published in e.g.: Hia, T., and Maciag, T., J. Biof
Chem. 285 (1990), 9308-9313; WO 91/15583 published 17 October 1891, WO 99/46277
published 16 September 1999. The potency and efficacy of the compounds of Formula (
are assessed using a GTPyS assay to determine ECs, values and by measuring the

circulating lymphocytes in the rat after oral administration, respectively (see in experimental
20 part).

i) In a first embodiment, the invention relates to pyridine compounds of the Formula (1),

Formula ()
25

wherein



10 viii) Another embodiment of the invention relates to pyridine derivatives according to any one of the
embodiments i) to vi), wherein R1 represents 3-methyl-but-1-yl. ix) Another embodiment of the
invention rel@a%%%gg‘pe derivatives according to any 15qne of .the emF&d}' A 2%515 i%%&vi),_ Wherein
1:21 represents cyclopentyl. x) Another embodiment of the invention relates 10 pyrlgﬁne derivatives
according to any one of the embodiments i) to vi), wiferein R1 represents cyclohexyl. 20xi) Another
embodiment of the invention relates to pyridine derivatives according to any one of the embodiments i)
to x), Whereiﬁ ﬁ?ﬁ’r%ﬁfggents 2,3-dihydroxypropoxy.  xii) Another embodiment of the invention relates
to pyridine detivativegvaccording to any dne of tge embodiments 0 to x), wherein R3 represents
-OCH2-CH(OFH -NMCO25 CH20HR: ~xijiyAn Fembodiment-af the inventior relates to pyridine
derivatives according to ghy one of the embgdiments i) to x), wherein R3 repfesents
-OCH2-CH(OH)-Cidi2N{§iH3)-COCH20H. 30N 0111007324PCT/1 01053224 8 xv) Another
embodiment of the invention relates to pyridine derivatives accordinalto any one of the embodiments i)

to x), whereilf PR fra S8IRdsiN ndiee o 6918 B35 KitethiorBAMEaiRscrowr Bié Aesaibh relates to

pyridine derivatives according to any one of the embodiments 0 to xv), wherein R4 represents ethyl.

i) Anagherrermbpeliney salekioyinveinsiatas i Rpiige efafiss, according to any one of the

embodiment&;) to X\%’ yvher%in R4 represents chloro. he compounds of Formula (I) may contain
n

repre : . _
one or more StngO gpglé&/%l’ﬂth’lC centers, such as one or more asymmetrlc carbon atoms. The

compounds of Formula () may thus be present as mixtures of stereoisomers or preferably as pure
s;ereoisomew- M&@@éﬁwl,si@fﬁai%%%?dmye@%e@ﬁ(@ﬁﬂgémpﬁn@mw@miﬂ/rb@@wmﬁdki"ed in
the 15art. W lural IS | omp S, pharmaceutical compositions, diseases
and the Iike,%ﬁ%ﬁ@%?%r%?eé%erﬁéan as(lgé%glh%’iﬁéI?ﬁ%%’%ﬁ%?ﬁ?ﬁéjﬁ%gﬁ%r the like. 20Any reference
hereinb¥fore or hereinafter to a compound of Formula (1) is to be understood

R* represents ethy! or chioro.

i) Another embodiment of the invention relates fo pyridine derivatives according to
embodiment i), wherein the stereccenter of the R® groups 2.3-dihydroxypropoxy, ~-OCHs-

15 CH(OH)-CH,-NHCO-CH;OH, and -OCH-CH(OH)-CH,N(CH;)-CO-CH,OH is in the S-
configuration.

iii) Another embodiment of the invention relates to pyridine derivatives according to
embodiment i), wherein the siereocenter of the R® groups 2,3-dihydroxypropoxy, -OCH,;-

20 CH(OH)}-CH;-NHCO-CH,0H, and -OCH,-CH(OH)-CH,N(CH3)-CO-CH,OH is in the R-
configuration.

iv} Another embodiment of the invention relates to pyridine derivatives according to any
one of the embodiments ) to i}, wherein A represents

-.,k N
~ . \(/ ? R
25 O—-N
wherein the asterisk indicates the bond that is linked to the pyridine group of Formula (1).

v} Another embodiment of the invention relates to pyridine derivatives according to any one

of the embodiments i) to ili), wherein A represents



as referring also to salts, especially pharmaceutically acceptable salts, of a compound of Formula (1),
as appropriate and expedient. The term "pharmaceutically acceptable salts” refers to non-toxic,

inorganic or\g@?d}iﬁ@ﬁggé%and/or base addition salts. Reference can beé%?{?]%é? 'f'é%rz{?election for

basic drugs”, In arm. (1986), 33, 201-217. The present invention a es Isotopically
labelled, especially 2H (deuterium) labelled compouhds of Formula (1), which compounds are identical
to the compounds of Formula (1) 30 except that one or more atoms have each been replaced by an

atom having the same atomic nqrpber buiian atomic mass different from the atomic mass usually
found in nature. Isotopically labelled,¢spectafly 2H (deuterium) labelled compounds of Formula (1) and
salts thereof are within the scope of thg present invention. Substitution of hydrogen with the heavier

isotope 2H (deuterium) may lead to gréater®netabolic stability, resulting e.g. in 35increased in vivo

half-life or regihsech dasageaauirmentse aormaaldeadirteduaedinbikiign.qf emteshiams. P450
enzymes, resulting e.g. in an improved safety profile. In one WO 2011/007324PC17182010/053224 9

embodiment of the invention, the compounds of Formula (1) are not isotopically labelled, or they are
labelled onlyviiffi@her cirrherdmgal el itis IBremion| netptasbie MBsim dativiiessontpodds tefagrmula (1)

are not isotopigalhtiaketieshmiais Isedopicakrdaballegressnpounds of Formula (I) may be prepared in
analogy to the methods described 5herei5after, but using the appropriate isotopic variation of suitable
reagents or starting materials. Examples o™MNyridire compounds according to Formula (1) are selected
from: (S)-3-(2-Ethyl-4-{542-(l-ethyl-pﬁsyl)- -methoxy-pyridin-4-ylk[1,2,4]oxadiazol-3-01-
106-methyl-phenoxy)-propane-1,2-dio NI
(S)-3-{4-[5-(2-cyclopentyl1-6-methoxy-pyridin-4-y1)-[1,2,;4]oxadiazol-3-y1]-2-ethyl-6-
methyl-phenoxyl-propane-1,2-diol;

(R)-3-{4-[5-(3ns yoiepentydilsmeihoxy Ry idiRiton Mk Hexadiaae intlides tBibfaing to any
methyl-phenoxgl-wogang-1,2-di?l;. to Vi), wherein R ; i

15(S)-3-{4-[275- L R R S H S bV A B o S AN LA G-3-y 1 1-2-ethyl-6-
methyl-{fhenoxyl-propane-1,2-diol;

ethanesulforigagidégehioreviiac-sy elenemiicR-rartboxy-pyiitdie-darliives according to any

one of the embodiments i) to vi), wherein R' represents 3-methyl-but-1-yl.

i¥) Another embodiment of the invention relates to pyridine derivatives according to any

15 one of the embodiments i} to vi), wherein R" represents cyclopentyl.

x) Another embodiment of the invention relates to pyridine derivatives according to any one

of the embodiments i) to vi), wherein R” represents cyciohexyl.

20  xi) Another embodiment of the invention relates to pyridine derivatives according to any

one of the embodiments i) to x), wherein R® represents 2,3-dihydroxypropoxy.

xil} Another embodiment of the invention relates fo pyridine derivatives according to any
one of the embodiments i) to x), wherein R® represents -OCH,-CH(OH)-CH-NHCO-
25  CHOH.

xiii) Another embodiment of the invention relates to pyridine derivatives according to any
one of the embodiments i) to x), wherein R® represents ~-OCHz-CH(OH)-CHN(CH3)-CO-
CH,0H.

30
xiv} Another embodiment of the invention relates to pyridine derivatives according to any
one of the embodiments i) to x), wherein R® represents -NHSO,CHa.



[1,2,4]oxadiazol-3-y1]-6-methyl-phenyll-amide;
N-[(S)-3-(2-ethyl-4-{5-[2-(1-ethyl-propyl)-6-methoxy-pyridin-4-y1141,2 ,410oxadiazol-3-
20y11-6-methyl: -2-hydroxy-propy1]-2-hydroxy-acetamide;

N-((S)-3-{44 é({ -Bcgl/?:({lé?é%érzty1-6-methoxy-pyridin-4-y1)41,2,410xadiazoI-3I-')ﬁ]ii-ﬁZz-oel'?rqg}slz%%4
methyl-phenoxyl-2-hydroxy-propy1)-2-hydroxy-acet®mide;
N-((S)-3-{445-(2-cyclohexyl1-6-methoxy-pyridin-4-y1)41,2,4]oxadiazol-3-y1]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
25N-((S)-3-{#45ARvbyclopbntjhatrineé thexgvepkidincdajdy 40, pyaitinxadiairelhdy eecpréitiy ke any
methyl-phengpey bAHaVE R RaRY Hire shYIFRXMNRMEREAGE RIS, CH,CH,.
N-(2-chloro-4-{542-(1-ethyl-propy1)-6-methoxy-pyridin-4-y1141,2,41oxadiazol-3-y11-6-
methyl-phenylymethanesulfonamide;

N-{2-chloro-#45 Aaody spergimentredt Hexinysiign ialaiey] toongidradigrviysg) acording to any
30methyl-phgiy Br metapeSHERANIEIRY), wherein R* represents ethyl.
(S)-3-(2-chloro-445-(2-cyclopenty1-6-methoxy-pyridin-4-y1)41,2,4]oxadiazol-3-0]-6-
methyl-phenoxyl-propane-1.2-diol;
N-((S)-3-{2-ctvibroneisr erabefipentyl -bminthelisn splads- 1 priidine dsgxaiiies srsdng to any
6-methyl-phenaexy ;- Birssyrdgreny ) 2 hyedsxy-Rt esaraidars chioro.
35(S)-3l-§2-ethyl-4-{542-methoxy-6-(3-methyl-butyl)-pyridin-4-y|k[l,2,4]oxadiazo|-3-y1}-
6-methyl-phenoxy)-propane-1,2-diol;, WO 2011/007324PCT/1B2010/053224 10 )
N-[(S)-3-(2-eth§ 158TIBAN S B oGBS e tRIK RGP ORRIRA 2 E BB RSN aY o lRGY Mmetric
y1}-6-methylkphienoxy)eR sy drexygrprapy hR4nydiox catetariites. The compounds of Formula (1)
N (2 chloro- iy (U B DSt o SRINGPY bUI 2 B P Srereoisomers.

methyl-phenyl}-methanesulfonamide; ) —
5N-(z-ethy|-Xﬁ{gb[@ﬁ(ffémﬁ?am-w%8&9%%&W-&-mﬁmﬂmfafop%fw%ﬁ‘ed in the
methyl-qghenyh-methanesulfonamide;
N-{445-(2-cyclopentyl-6-methoxy-pyridin-4-y1)41,2,4]oxadiazol-3-y1]-2-ethyl-6-

methyl-phenw-methanesuIfonamide; . »
here the plural form is used for compounds, salts, pharmaceutical compositions,

diseases and the like, this is intended o mean also a single compound, salt, or the like.

20  Any reference hereinbefore or hereinafter to a compound of Formula (1) is to be understood
as referring also to salts, especially pharmaceutically acceptable salts, of a compound of

Formula (1), as appropriate and expedient.

The term "pharmaceutically accepfable saits” refers to non-toxic, inorganic or organic acid
25  and/or base addition salts. Reference can be made fo "Salt selection for basic drugs”, Int.
J. Pharm. (1886), 33, 201-217.

The present invention also includes isotopically labelled, especially *H (deuterium) labeiled
compounds of Formula (1), which compounds are identical to the compounds of Formula (1)
30  except that one or more atoms have each been replaced by an atom having the same
atomic number but an atomic mass different from the atomic mass usually found in nature.
isotopically labelled, especially “H {deuterium) labelled compounds of Formula (1) and salts
thereof are within the scope of the present invention. Substitution of hydrogen with the
heavier isotope ?H (deuterium) may lead to greater metabolic stability, resulting e.g. in
35 increased in vivo half-life or reduced dosage requirements, or may lead to reduced
inhibition of cytochrome P450 enzymes, resulting e.g. in an improved safety profile. in one



N-{4-[5-(2-cyclohexy1-6-methoxy-pyridin-4-y1)-[1,2,4]oxadiazol-3-y1]-2-ethyl-6-
10methyl-phenyl}methanesulfonamide;
(S)-3-{443-(&eIpRRALYL-6-methoxy-pyridin-4-y1)[1,2,410xad azol-5-y1ls2+ethykifissas
methyl-phenoxyl-propane-1,2-diol;
(R)-3-{443-(2-cyclopenty1-6-methoxy-pyridin-4-y1)43,2,4]oxadiazol-5-y1]-2-ethy1-6-
methyl-phenoxyl-propane-1,2-diol;. _ . .

I5NA(S)-3- G i, s RRRAR 9T 2y 5 Ao S e el o
methyl-phen@%)’l%&M@U@ﬂmﬁbywiﬁrﬁf&@(yf&%@tmiﬂm atoms. In a sub-embodiment, the
l\;—-(rch)i-?)-{4430(;2p6w§@£@nt%rﬁmﬂaeth@ﬁyr@yri@ﬁnmmﬂ,@w@@iazplﬂ:yldd’o@wh@-m@éhwphenoxy}
-2-hydroxy-propyl)-2-hydroxy-acetamide; . .

(6 3-1ats O RO AT e o, propanat s, anelony Jo, fo,mpthas desaribec
20methﬂ-ph@f@%ﬁﬁﬁnob‘&nésm@iﬂﬁ)l?ppmpriate isotopic variation of suitable reagents or starting
(R)-3-{445-(eycigpentyl-6-methoxy-pyridin-4-y1)41,3,4]oxadiazol-2-y11-2-ethyl-6-
methyl-phenoxyl-propane-1,2-diol;
N-((S)-3-{445-(2-cyclopentyl-6-methoxy-pyridin-4-y1)41,3,4]oxadiazol-2-y1]-2-ethy1-6-
methyl-phenexatidaysinexisneofydpaimigoxy-asg tarit@uang) are selected from:

25N-((R)-3-{4-[5-(2gyglopeptyl;6zmethaxy-pyridin-4-y1):[1.3 4loxadiazol-2-y Ll-2- L7,
6-meth I-phenoxy?gg?lfﬁs\y%;g)?1 b?gp%@ﬁw%&%@cdgé%%ﬁ é)@@p@@%%ﬁgﬁ%e&%go%ds
accorditty toSFaRAYkREyareRiffEIealst @ lected from:
(S)-3-{2-chloro-445%2aycieHexytiEenethexyepynigipyddidl il 244 e xadidizob 3yl ]26ethyl-6-

30methyl-phenax }épggg,aﬁsi}%;%.%%z@%r

N-(2-ethy1-4-(5-(2-Isopenty1-6-methoxypyridin-4-y1)-1,2,4-oxadiazol-3-y1)-6-
methylphenyhmethahesHitonErm e P Soray 2ape- P ed diexssie Prildidifation, and are

suitable for deseiteapirantive-pumbes-ofdiotlating lymphocytes and for the prevention and/or treatment
of diseages or diS°(§5?@{@%Q@ié?%H’éﬁfh@%‘?ﬁ%@%ﬁ?riHﬂﬂlH{A‘%[%)élﬁé‘ila%?&ﬁ’fﬁjiﬂ%ﬁﬂﬂ@—f the
pharmaceutical compositions can be effected in @ manner which will
methyi-phenoxy}-propane-1,2-diol;
ethanesulfonic acid {2-chloro-4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-
[1,2,4loxadiazol-3-yl]-6-methyi-phenyl}-amide;
N-{(8)-3-(2-athyl-4-{5-[2-(1-ethyl-propyl)-6-methoxy-pyridin-4-yl]-[1,2,4]oxadiazcl-3-
20  yl}-6-methyl-phenoxy)-2-hydroxy-propyll-2-hydroxy-acetamide;
N-{{S)-3-{4-[5-{2-cyclopentyl-8-methoxy-pyridin-4-yi}-[1,2,4]oxadiazol-3-yl}-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyi)-2-hydroxy-acetamide;
N-({S)-3-{4-[5-(2-cyclohexyl-6-methoxy-pyridin-4-yl)-[1,2 ,4]oxadiazol-3-y|i-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
25 N-{{S)-3-{4-[5-(2-cyclopentyi-6-methoxy-pyridin-4-yI}-{1.2.4]oxadiazol-3-yl]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl}-2-hydroxy-N-methyl-acetamide;
N-(2-chloro-4-{5-[2-(1-ethyl-propyl-6-methoxy-pyridin-4-yl]-{1,2.4}oxadiazol-3-yi}-6-
methyl-phenyl)}-methanesuifonamide;
N-{2-chloro-4-[5~{2-cyclopentyl-6-methoxy-pyridin-4-yl}-[1.2,4]oxadiazol-3-yi}-6-
30  methyl-phenyl}-methanesulfonamide;
(8)-3-{2-chloro-4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yi)-{1,2,4joxadiazol-3-yl]-6~
methyl-phenoxy}-propane-1,2-diol;
N-{(S)-3-{2-chloro-4-[5-(2-cyclopentyl-8-methoxy-pyridin-4-yi}-[1,2,4]oxadiazol-3-vl]-
8-methyl-phenoxy}-2-hydroxy-propyl}-2-hydroxy-acetamide;
35 (8)-3-(2-ethyl-4-{5-[2-methoxy-B-(3-methyl-buty!)-pyridin-4-yl}-[1,2,4]oxadiazol-3-yl}-
&-methyl-phenoxy)-propane-1,2-dicl;



be familiar to any person skilled in the art (see for example Remington, The Science and Practice of
Pharmacy, 21st Edition (2005), Part 5, "Pharmaceutical Manufacturing” [published by Lippincott
Williams & \\ilkinsl)fysbyinging the described compounds of Formula (1) pr-fhgi.phgrmaceutically
acceptable salts, optionally in combination with other 10 therapeutically valuable substances, into a
galenical administration form together with suitable,'Son-toxic, inert, pharmaceutically acceptable solid

or liquid carrier materials.and, if desired, usual p aceutical adjuvants. T harmaceuytical
compositions com gﬁ“&%E%@:ﬁ%ﬁ%%ﬁﬁ%@éﬂ%xﬁ I"g"a{g:ng%ﬁ is'g%)(%#y{ﬁéni%ﬁigé[\}rgﬁ?%ﬁaéﬁnﬁa&ﬁ)&%reatment
of diseases si-disortutoRarsovisddy sty aicavtiviatedmirastasydtem. Such diseases or disorders
associated with an Qgtiviiee ymuneysiHiem-andde He-prevenieditreated with 1bescapspounds of

Formula (1) are Log example S lected. from.the 20 group consisting of rejection of transplanted organs,
. &l r%l"P enrg%mﬁ anesuironamide C .
tissue or cell@,g fi-versus-host diseases brought about by transplantation; autoimmune syndromes

including rheumatoh(@rétfitid-Syldeniéniimiieretythertbessus diibhibspRAipradgreirémie®Hashimoto's
thyroiditis; lymghaoyishiinyeithisisesmedtipiaigelerosis; myasthenia gravis; type | diabetes; uveitis;
episcleritis; scleritis; Kawasaki's disease -retinitis; P ri itis, UMeilis, 25 associated with
Behcet's disease; ?J“vzfm?ﬁg‘ﬁ?g @ﬁ(ﬁnﬁ%\e@ogﬁigﬂg lgnfggﬁ%ﬂ%ﬁ?%ﬁ?ﬂ %?S!ﬂg;réaﬂ vasculopathy;
post-infectiol¥ BMtoEmiractisagsdion#iftfing rheumatic fever and post-infectious glomerulonephritis;
inflammatory and hygesprlitgradivecgldnmdiseasas/rigsonasis] psioiattitaantktig;2astpicsd ermatitis;
myopathy; Wgﬂ%%%tﬁ _m@ﬁﬂgg&%ﬁ&?rmaﬂtis; eczematous dermatitis; seborrhoeic dermatitis;
mphi

lichen planus; 30 pe us: bullous pemphigoid; epidermolysis bullosa; urticaria; angioedema,;
vasculitis; erythem&® “%’t%ﬁ[ééaéc\%%‘?ﬁ{iyﬁ AR RRe- BYiei B el  afdpad e e i kEidbBonjunciivitis;
vernal conjurnettuitisihearaiitisrdrarpeticddarititis; dystrophia epithelialis corneae; corneal leukoma,;
ocular pemphigus; M?Q@Q'@-&'-%?Hdﬂéﬁ@%‘-’ﬁyé‘tﬁB’%PItﬁir%‘ﬁ%@rﬂ%i[@é?dﬁ@%&Q%ﬂﬁlmgﬁ@ﬁwi&
Vogt-Koyanagi-Harada syndrome; sarcoidosis; pollen allergies; reversible 350bstructive airway
disease; bro M5ae) }foé‘?@?(‘fés% !a; intrinsic asthma; extrinsic asthma; dust asthma; chronic or
inveterafe asthma; Na{eSasStirria-@ney cimeayyh§pesthanCo20din/A91322RECTALRB2O D03 20912

responsivengsshLERSUQUNIS HERAShBIS pRNJaMEIgSiseRIGRIES; gastric ulcers; ischemic bowel

diseases; inflammato diseases; necrotizing enterocoljtis; intestinal Jesi ociated with
thermal burns; coe%%?§£§t§;“k3f8%?%g?%%%lﬁ@ﬁf&ﬁféﬁ%@&%@nf@f@;j rﬁtjlg%( é&@%@é@?@%&rﬁs’ disease;
ulcerative cofitiseisehtaryaridydresuseb iy iseyispic B eiapigses and thrombosis; atherosclerosis;
fatty heart; myocargéjss-carsiacdinfiapelian.caoditis:synarnmeynaeenisay e a-vi@l disaase, vascular
thromeGc,is; rnqie%a'p%érhini IS; eczerqaz'_(iﬁt?rstitial nephritis; IgA-induced nephropathy; Goodpasture's

g - : . . .
syndrome,; hemoK/t curer sofr?l Forﬁe; diabetic nephropathy; glomerulosclerosis; glomerulonephritis;

tubulointerstitial ne R4 ivtéttneansnsmia-nathapeenipesitish Cuidiex sl St iey-80 Meniere's
disease; polynguyitissanestipfedpautis2-ayelitis; mononeuritis; radiculopathy; hyperthyroidism;

Basedow's diseaseMIOONEOBS, RIS IS selaaniay anesys rnem B himaplai angma

idiopathic thrombocytopen ura; autoimmune . mia; autoimmune’ thrombocytopenia;
agranulocytdBRINER AN ZREATREY regHIbbIRiCaniAlamsseAMfroplasia; osteoporosis; fibroid lung;
idiopathaie interstitiaNpg(Ruban (2 LTy disrengtotnyetitisy-ieukivderyd Valkjarsditchirgehis-stgaris;
phOtoal|er9i%§%@§i9¥&¥é%@9ﬁﬁ&ﬁﬁ%y @%@%x?QJ¥&§ﬁﬁH§ nodosa; Huntington's chorea;
Sydenham's chorea; myocardosis; myocarditis; scleroderma; Wegener's granuloma; Sjogren's
syndrome; adiposis; eosinophilic fascitis; lesions of gingiva, periodontium, alveolar bone, substantia
ossea dentisEraalplqratigryridiop ewizpouraie pectadienihs; cnugeua eystibphylsp petetaadio®0 Sezary's
syndrome; hypophysifis: shipiic agsenal insuficienckiAddisanis dispasel ischamiastengriusion injury
of organs which occurs upon preseryation; endotoxin shock; pseudomembranous colitis; colitis caused
" by drug’8r ra'a%tﬂﬁzﬁmgl?ﬂ’gﬁi?foé)@ﬁ?é%@h%{?%h@iﬁficiency; chronic renal insufficiency; lung cancer;
malignancy of lymphdiiediriditr{ aiiecpeahténicaipnenhpidiicteliKe e ddiaphdnyt:foulmonary
emphysema;caiaigcia, searasisuigmnaatigiis pigmentosa; senile macular degeneration; 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
cholangigis; pafiabliverurRsestionimete IvarREERSIENEH00SS; alreheligCikosis hepadic R0failure;

fulminant hepad failire: 13te-On3RL NSRRUS Talre: ANAACHHIERINS INREIPIY Ssrenteral



Preferred diseases or disorders to be treated and/or prevented with the compounds of Formula (1) are
selected from the group consisting of rejection of transplanted organs such 35as kidney, liver, heart,

lung, pancre‘gﬁﬁqim%ﬁnd skin; graft-versus-host diseases brought abqit,by. sienGell

transplantation; autoimmune syndromes including rheumatoid arthritis, WO
2011/007324PCT/1B20101053224 13 multiple sclefdsis, inflammatory bowel diseases such as

Crohn's disease, and ulceratiye colitis, psoriasis, psoriatic arthritis, thyroiditis such as Hashimoto's
i it oo N g e oo A g e

diabetes; pofstitife stievgsbencintauiealiseaiselsdiserdgin g rhisardaticAespsiadet Wos e fséiaied
Sglomerulongphitis spalieh cancers and tumor metastasis. Particularly preferred diseases or disorders
to be treated and/or prevented with the compounds of Formula (1) are selected from the group
consisting of rejection of transplanted organs selected from kidney, liver, heart and lung;
graft-veBsusHussewidedisesol th e irghespsisebyosterridensucisprATiatien aatBiamiing §ntftomes
selected fromerhenimateidiarthsidsn orikialen spletosiscpJoriasisnne Miatin gtnritise Coadnt's gigease, and
oo aigy: B AHORIC Jei el eaypietoiabiy Mo lssasenRLCingiaalnde teated
and/or prevented with the compounds of Formula (I) are selected from multiple sclerosis and psoriasis.

15 The preséntaifiestiby hispepite¥itisasristibtiriiy fréveingicheofascalad RBRPENSEaZE or
disorder mermianet hiereithed mpsisingeadeaily sieripgatdess sihjeptien phairmacetitietdly wittivehamount of a

compoipd of Eormula (), %Qnﬁgtlatgewagf&c%%fqmy%%mmmwet@ga{e@ﬁ«% et Qiitn

combination with one or ‘'several immunomodulating agents, for the Pre_vention and/or treatment of the
diseases an8'iRidFBRETRE BT EdRherBIACAEERI AT E6 BT SR &8 B saTRRE PR tRE iRl rition, said
agents are sedecteldl dromi thergraegptoahstitvensf immunosuppressants, corticosteroids, NSAID's,
cytotoxic drugs, adhesion molecule inhibitors, cytokines, cytokine inhibitors, 25cytokine receptor
antagonists and recombinant cytokine ,receﬁ)tors., The present invention a’so relates to the t?vse of a

compound of BoRPRIEPFHIFthEBIREAIERS VP B AR SbhepBLIAdH, BpiERLy ¥l Bise in
combintition prétretiten angévdradimemiusiatisedstatimyimgeters, destbielplavintiorediveredtimentrsf the
diseases and,3Qdisorders mentioned herein.

Such diseases or disorders associated with an activated immune system and to be
prevented/treated with the compounds of Formula (1) are for example seiected from the
20  group consisting of rejection of transpianted organs, tissue or celis; graft-versus-host
diseases brought about by fransplantation; autoimmune syndromes including rheumatoid
arthritis; systemic lupus erythematosus; antiphospholipid syndrome; Hashimoto's
thyroiditis; lymphocyiic thyroiditis; multipie sclerosis; myasthenia gravis; type | diabetes;
uveitis; episcleritis; scleritis; Kawasakl's disease, uveo-refinitis; posterior uveitis; uveitis
25 asscciated with Behcet's disease; uveomeningitis syndrome; allergic encephalomyaelitis;
chronic allograft vasculopathy; post-infectious autoimmune diseases including rheumatic
fever and post-infectious glomerulonephritis; inflammatory and hyperproliferative  skin
diseases; psoriasis; psoriatic arthritis; atopic dermatitis; myopathy; myositis; osteomyelitis;
contact dermatitis; eczematous dermatitis; seborrhoeic dermatitis; lichen planus;
30  pemphigus; bullous pemphigoid; epidermolysis bullosa; urticaria; angioedema; vasculitis;
erythema; cutaneous eosinophilia; acne; scleroderma; alopecia areata; keratoconjunctivitis;
vernal conjunctivitis; keratitis; herpetic keratitis; dystrophia epithelialis corneae; corneal
leukoma; ocular pemphigus; Mooren's uicer; ulcerative keratitis; scleritis; Graves'
ophthalmopathy; Vogt-Koyanagi-Harada syndrome; sarcoidosis; pollen allergies; reversible
35 obstructive airway disease; bronchial asthma; allergic asthma; intrinsic asthma; extrinsic

asthma; dust asthma; chronic or inveterate asthma; late asthma and airway hyper-



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 re%aﬁﬁ /Qgﬁgivents used, but such conditions can be 35deterpined.by. aerson skilled in
the art by routine optimisation procedures. WO 2011/007324PCT/1132010/053224 14 Compounds of
the Formula (1) of the present invention can be prep&#ed according to the general sequence of
reactions outlined below. C_)nlly a few of the synthetic possibilities leading to compounds of Formula (1)
are describedBEEMPSH L G FUPE A fﬁ”ﬁﬁﬁ'@h ?88?8%@?%?%[55-%% -2 101 A ToX iR Sie
derivative, akowebginesstsy refiartimgtancdvigeludiseot Strueedizing entonestiisuckealinmligsitas pyridine,
slch as acide (g A qesliac HCT oy basee oy Mot AR NBCOR, Kot oA N,
such as acids (e.q. , acetic,ac 1, etc.),.bases. (e.q. Na c, Na t3,
ctc), toranlRyA RS G LS O CAter MG SOl (e P Ta brdenL ESBS i aci
anhydride, PBEIEEPRB! promdopit | cdirspssievesis: Blathe Sepagayrcediisy_rardiag. ofactQangloff, J.
Lityak, E. J. Sheloryfhi-Sneraadiex. Re\Wanga iddaRiceadaieahetiondses. e Thididd 1-1443;
T. Suzuki, K,_lwagka, N. Imanishi, Y. Nagakur . Miyt . nar, . J- M hem.
piarm. Bull 43 800] o o oo e RN Codbo it AN
(2001), 149519MoRiRUreHiR/SYSHIRIREA Fiabetig nePiRRRiNY, BO8eViatHadS SRNMEBIoRENEIST,
Synthetic Canbuuinie2ei(hd 9Bhntida 7 iidbatid. SsdohnmiliMeShreene, BotganBxatchaypistnn2y (1988),
3100-319% RrciRRAU AR L DIaiRGR HRICTRANBIE S ROAREORNATE Aok Re2AcatiROAgs of
Structure 1 may be prepared by réacting a compound of Structure 2 with a compound of Structure 3 in
a solvent suBHRSSIRYRAIEISAE) BapRERN HISTRH RIS 8t BHE BBl eBa5HAg'a e Eh as
TBTU, DCC higiaQia i Hoe'GB| jdtpatind thdive qrgspede purabse ruoshabeskesumitiasahdst®; DIPEA,

NaH, K2CO3, gte, {ite tbrbddABNERia) 35rHeHReRERZ B G EAR ] s M RBR edti Ok mREM. 68
(2003) 7316-7321; and the 25literature cited above). WO 2011/007324 COON Structure 2
anerythroplasia; osteoporosis; fibroid ~ lung; idiopathic  interstitial ~ pneumonia;

15  dermatomyositis; leukoderma vulgaris; ichthyosis vulgaris; photoailergic sensitivity;
cutaneous T cell lymphoma; polvarteritis nodosa; Huntington's chorea; Sydenham's chorea;
myocardosis; myocarditis; scleroderma; Wegener's granuioma; Sjogren's syndrome;
adiposis; eosinophilic fascitis; lesions of gingiva, periodontium, alveolar bone, substantia
ossea dentis; male pattern alopecia or alopecia senilis; muscular dysfrophy; pyoderma;

20 Sezary's syndrome; hypophysitis; chronic adrenal insufficiency; Addison's disease;
ischemia-reperfusion injury of organs which occurs upon preservation; endotoxin shock;
pseudomembranous colitis; colitis caused by drug or radiation; ischemic acute renal
insufficiency; chronic renal insufficiency; lung cancer; matlignancy of lymphoid origin; asute
or chronic lymphocytic leukemias; lymphoma; pulmonary emphysema; cataracta; siderosis;

25  retfinitis pigmentosa; senile macular degeneraticn; vitreal scarring: comneal 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 fiver resection; acute liver necrosis; cirrhasis; alcoholic cirrhosis; hepatic

30 failure; fulminant hepatic failure; late-onset hepatic failure; and "acute-on-chronic" liver
failure.

Preferred diseases or disorders to be treated and/or prevented with the compounds of
Formula (1) are selected from the group consisting of rejection of fransplanted organs such
35 as kidney, liver, heart, ung, pancreas, cornea, and skin; graft-versus-host diseases brought

about by stem cell fransplantation; autoimmune syndromes including rheumatoid arthritis,



PCrn112010/053224 Structure 3 Compounds of Formula (I) which represent a
3-pyridin-4-y141,2 ,41oxadiazole derivative, are prepared in an analogous fashion (Lit.: e.g. C. T. Brain,

J. M. Paul, ¥, 4-0008e R, - Oakley, 5 Tetrahedron Lett. 40 (1999) 3275-3g#8) k) 6aaHag a compound
of Structure 4 with a compound of Structure 5 and subsequent cyclisation of the corresponding

hydroxyamidine ester intermediate. Structure 4Strdcture 5 10 Compounds of Structure 3 and 4 may

be prepared b actln .compound, of truc ure 6 and 7, respegctively, with r mipe or one of
its salts in a'S t\%ﬁts ueg ﬁSiSS Mewgﬂ% rdlﬁséeag c i‘sr%1 ?lqe Brgs:aﬁngée %E?ea Qge%lr(?%qg% lé)%ase such as

Na2CO3, K2ots; p@@aggiarﬁa@mmjmaws N'E’t@“é‘ié su5h a8, Haehinigerthxraiditifo yegeratinitsallardo,
Synthesis 13203128880 3uWQi2 0RAIRS 203 fiblenrk detaatilioc adiiom)) typStrdaivse6Sitgtture 7

WO 2011/007f32t4PCT/1 32010/053 24 16 Dq%ﬁ\g orrﬂén%é}%tur%\ggrth%rmncygg%%ﬁo%esent in
"EAnd 6, these 1 f%%

residue R3 i Structures ese tunctionalities may require temporary protection.
Appropifate @%@&iﬁ@ﬁ@?@ﬁ%s%‘r‘@ TEISRE B QIBERSSACESIRYSI the art and include e.g. a benzyl or a
trialkylsilyl group to protect an alcohol, a ketal to protect a diol, etc. These protecting groups may be

employed > SERIng o SRR IRLedoRplges: To e Gjeass B raliisoPiaieie Croups

in Organic Syn sis, 3rd Edition, Wiley New York P. J. Kocienski, Protectin Groupsf Thieme
Stuttgart, lmp%%aﬁfvérlﬁ?”fh}éadé‘élré@ r&&lpeied F§f§’§na‘ﬁ49r|?1“8aﬁ?&§f§“l‘r|33°% % Y'b8
introduced inrsateistepscthahéalowethefcouplingofitke, pyrddinecomp auaitscod Sthustutisczersd with the

phenyl “V&%ﬁ@ LODUFYE 36085 By Using Astitrble A0 rerireorpl @snmpuReiad Staasture 3

and 5. The phenyl compounds of Structure 3, 5 and 6 or their recursors re either commerglally
available or %%ﬁ'&ré‘&qg@omm@”{% ﬁ?@&%%%r%%ﬁﬁ\?/n%oﬁ ﬂ%r@%‘ﬁ”%l%@m Thaisgse: an

Hashimoto's thyroiditis; and atopic dermatitis. Very preferably the diseases or disorders fo
be treated andfor prevented with the compounds of Formula (1) are selected from multiple
sclerosis and psoriasis.

15
The present invention also relates to a method for the prevention or treatment of a disease
or disorder mentioned herein comprising administering to a subject a pharmaceutically

active amount of a compound of Formula (I).

20  Furthermore, compounds of the Formula (i) are aiso useful, in combination with one or
several immunomodulating agents, for the prevention and/or treatment of the diseases and
disorders mentioned herein. According to a preferred embodiment of the invention, said
agents are selected from the group consisting of immunosuppressants, corticosteroids,
NSAID’s, cyiotoxic drugs, adhesion molecule inhibitors, cytokines, cytokine inhibitors,

25  cytokine receptor antagonists and recombinant cytokine receptors.

The present invention also relates to the use of a compound of Formula (1) for the
preparation of a pharmaceutical composition, optionally for use in combination with one or
several immunomodulating agents, for the prevention or treatment of the diseases and

30 disorders mentionaed herein.

The compounds of Formula (1) 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 conditicns can be

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



R4 15Compounds of Formula (I) which represent a 2-pyridin-4-yl-[1,3,4]oxadiazole are prepared
similarly by reacting a compound of Structure 2 with hydrazine (by using a coupling reagent such as
TBTU, DCCFPG B 14, PyBOP, CDI, etc.) to form a compound of Str%&%y@gg}ﬁ then coupled
with a compound of Structure 5 to give a compound of Structure 9. A compound of Structure 9 can
also be prepared by following the reverse reaction ofler i.e. 20 by first coupling a compound of
Stucture 5 with hydrazine followed acting the corresponding hydrazide intermediate wijth a
compound oF SIS 5' R HIEHE oL CEAER OB AETS B T SRR POnee Gt e
2-pyridin-4-ydane@|4desetice olerdectinngy eudingfe bdelbyOmbatinigw obithpotinthefiG rossiniigswith a
reagent sucheagiRQ&E3np&lARER RN Lompinatiensaith PPhs, P205, Burgess reagent, etc. in a
solvent such as toluene, MeCN, 25 dioxane, THF, CHCI3, etc. at temperatures between 20 and 120C
in the presence or absence of microwave irradiation. (Lit.: e.g. M. A. Garcia, S. Martin-Santamatria, M.
Cacho, B. MeRsmRyHRImAf IBe@Te (Livaish AeavRatT &5 -BY DB Faddlidisieredazge reiiveiyelaMed.
Chem. 48 (20@px4a68,404&rg. o cBfdiduny M. Rawturé. 1 eonrgsdveht Qaddeys Totahkedranikett. 40
(1999) 3275-3278 / 24PCT/1132010/053224 17 Methods that effect the transformation
of & compounior Bihicla B o U e e anie R A e I W B e
are known tCa BRI SIHEY 3§ #ddarte 955t ucihrdcLBcloMpbiitels SEStUG S\ hdyas#prepared
by reacting 2y&.diohlatacisgnitetinisiayidot aistitablenestesaleyivativa theraabwith sgethanekin the
presengg or Abaanee,Qha DASRSUAR a3 NaRLNE agzqﬁ%'fsl%}gr&mgég%w&e\%& i, geqlvent such

as methanol, THF, 10 dioxane etc. to give a compound of Structure 10 (R = H or preferably Me, 8,
telt-butyl, etd53350: &N Whdd- B @r%ﬂf‘@ﬂﬁdé%?'@ﬁeﬁm%@MM pRrASioThe R offnd of
Structure 10#n&y Rien Eetmfmﬁ@ it ﬂm(_a@f_prppmaneﬁau@gl or synlmalkyltmmag!emhmideic Negishi
conditions (Lif8igr4 -M.V'wifé?mtm&amﬁmdh%rgr.%m,-_éﬁeﬁ.9§23rﬁé%1uw4&ﬁ@g%5h%-

appropriate alkyl or cycloalkyl Grignard reagent for instance in the presence 15 of Fejaca_cg%%1 ina
solvent such'4&THE; G3¥8Re "o 2RANP - & B o Birledre thefedt, @Ol JéM5rc8r&nging from
-78 to 25C uNdé&riFBratacF coridlitivingifdil). .gViAcha@rsihéy, AolleHveigrNeyeaideZokinGradse, J. Am.

Chem. Soc. 11442003y.43865:13803h A\ FRArSARLA: wxagﬁ;&@wsﬁﬁy deb], G923 £32-635) or
with an apprgp[%a%e@ggl c%g%({)alky or alkenp\él b%[f?’ d%(izl ative (Lit.: e.g. F. Kerins, D. F. O'Shea, J.
Org. Chem. 67 3% 5 8%09 fﬁeﬁ%%/g LAY gﬁﬁé% itions (Lit.: e.g. H. Doucet, Eur. J.
Org. Chem. 2008, 2013-2030) /f case alkenyl boron derivatives are used to introduce the carbon
framework of FV, a subsequent Rydrogenation step is required to establish the desired alkyl or

cycloalkyl group. Finally, in case boxylic acid ester has been employed in the steps
described above, ester hydrolysis unde i¢ or acid reaction 25conditions furnishes the desired

mixtures of enantiomers, the enantiomers can ratedethods known to one skilled in the
R’ ; \ / R3

Structure 1 HN

20  Compounds of Structure 1T may be prepared by reacting a compound of Structure 2 with a
compound of Structure 3 in a solvent such as DMF, THF, DCM, etc. in the presence of one
or more coupling agents such as TBTU, DCC, EDC, HBTU, CDI, etc. and in the presence
or absence of a base such as NEf;, DIPEA, NaM, K:CO;3, etc. {Lit.: e.g. A. Hamze, J.-F.
Hermmandez, P. Fulcrand, J. Martinez, J. Org. Chem. 68 (2003) 7316-7321; and the

25  literature cited above).



art: e.g. by formation and separation of diastereomeric salts or by HPLC over a chiral WO
2011/007324PCT/1B2010/053224 18 stationary phase such as a Regis Whelk-01(R,R) (10 pm)
column, a Dgigel,GhiraiGel OD-H (5-10 gm) column, or a Daicel ChiralPajs 1 EL0, iy, 05, 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 NEts, diethylamine) alftl eluent B (hexane), at a flow rate of 50.8 to 150
mUmin. Experimental part The following examples illustrate the invention but do not at all limit the
scope thereof. 10 All 'tmperatures are stated in C. Compounds are charact ized by 1H-NMR (300
MHz) or 13C-NMR (75 (Varian Oxford; chemicalighifts\ae giver.inpgm relative to the solvent
used; multiplicities: s= |ngle d = doublet, t = trlplet p = pe uplet A xet hept = heptet, m =
ari5Navigator with HP
20 A, gradient: 5-95%
MeCN in water, 1 min, with 0.04% trlfluoroacetlc aC|d flow: 4.5 mL/min), tRN\s given in min, (retention
times or LC-MS markat‘j with "* refer to an LC run under the following CondItI@‘?S: column: Zorbax
Extended 018, 1.8 p.M, 48mc20endm, gradient: 5-95% MeCN inStratdurel3min, with 0.04% TFA, flow:
4.5 mL/min); by TLC (TLC- 20 plates from Merck, Silica gel 60 F254) or by melting point. Compounds

are purified r t|v PL n; X- terr di O 95% MeCN in
water contall‘}llélln‘iérjlp(fi’D (0] ofofr(SanrJn%c ﬁmh r%?/ref\ﬁﬂé L‘Zglti;’o'rﬂatl%l ﬁg gﬁgftiﬁ‘%am‘%”t?n‘(‘a’gr Wns-201
detector, colDfPRAres Ok 28 ?ﬁﬁ\?&%&@ﬂlﬂw—l@ 841007 peaiiedt: M 0B WI B HIPPH e 1638896 MeOH).
25 Abbreviaﬁ@mféf{@&meéthewimg@@ amems@%h@um@%rmbumi@&wge@ﬁe 4 with a

Ciarbony oI BUARES A R e S iR
DEADdlethyﬁﬁi%[ZBE%‘éﬁB'éiﬁllate

R2
—_— NH HO {
\ / ©
HN=—OH O
R’ R4

Structure 4 Structure 5

10
Compounds of Structure 3 and 4 may be prepared by reacting a compound of Structure 6§
and 7, respectively, with hydroxylamine or one of its salts in a solvent such as MeOH,
EtOH, pyridine, eic. in the presence or absence of a base such as Na,COj; KyCOs,
potassium fert.butylate, NEts, etc. (Lit.: e.g. E. Meyer, A. C. Joussef, H. Gallardo, Synthesis
15 2003, 899-805, WO 2004/035538 (Merck & Co., Inc., USA)).

Rz
C R3 N CN
~ % -
R R’

Structure 6 Structure 7



35DIPEAThIng's base, diethylisopropylamine 19 DME1,2-dimethoxyethane DMFdimethylformamide
DMSOdimethylsulfoxide dppfl,1'-bis(diphenylphosphino)ferrocene SEAethyl acetate

EDCN-(3-di%Qw%ai;}gpropyl)-1\11-ethy|-carbodiimide Etethyl EtOHethgpplFa@rasRiron(111)
acetylacetone-complex 10hhour(s) HBTUO-(benzotriazol-1-y1)-N,N,N',N'-tetramethyluronium

hexafluorophosphate HOBt1-hydroxy-benzotriazole?PLChigh performance liquid chromatography

LSO o S A SRl R e 8

6, these functionalities may require temporary protection. Appropriate proiecting groups are
known to a person skilled in the art and include e.g. a benzyl or a triaikylsily} group to
protect an alcohol, a ketal to protect a diol, etc. These protecting groups may be .employed

5 according to standard methodology (e.g. T. W. Greene, P. G. M. Wuts, Protective Groups
in Organic Synthesis, 3" Edition, Wiley New York, 1991; P. J. Kocienski, Protecting
Groups, Thieme Stuttgart, 1994). Alternatively, the desired residues R® and R*, in particular

R®, may also be introduced in later steps that follow the coupling of the pyridine compounds

of Structure 2 or 4 with the phenyl derivatives of Stucture 3 or 5 by using a suitable

10 precursor of a compound of Structure 3 and 5. The phenyl compounds of Structure 3, 5
and 6 or their precursors are either commercially available or are prepared according to

procedures known {0 a person skilled in the art.

R? R
s O T %
N \_/
\_/ HN——NH AN
R‘% R1 R3
Structure 8 Structure 9 O

Rt

15  Compounds of Formula (1} which represent a 2-pyridin-4-yi-[1,3.4]oxadiazole are prepared
simifarly by reacting a compound of Structure 2 with hydrazine (by using a coupling reagent
such as TBTU, DCC, EDC, HBTU, PyBOP, CDI, efc.) to form a compound of Structure 8
which is than coupled with a compound of Structure 5 to give a compound of Structure 9. A
compound of Structure 9 can also be prepared by following the reverse reaction order i.e.

20 by first coupling a compound of Stucture 5 with hydrazine followed by reacting the
corresponding hydrazide intermediate with a compound of Structure 2. Dehydration of a
compound of Structure 9 o form the desired 2-pyridin-4-yl-[1,3,4}loxadiazole derivative is
affected by treating 2 compound of Structure 9 with a reagent such as POCI;, CCl; or CBry
in combination with PPhs, P:05, Burgess reagent, efc. in a solvent such as foluene, MeCN,

25 dioxane, THF, CHCIl;, etc. at temperatures between 20 and 120°C in the presence or
absence of microwave irradiation. (Lit.: e.g. M. A, Garcia, $. Martin-Santamaria, M. Cacho,
F. Moreno de la Liave, 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
Lett. 40 (1999) 3275-3278).



20 MeOHmethanol minminute(s) MPLCmedium pressure liquid chromatography NaOAcsodium acetate
NEt3triethylamine 25NMP1-methyl-2-pyrrol done org.organic PPh3triphenylphosphine

PyBOPbenzgiazglyl=yk:0xy-tris-pyrrolidino-phosphonium- hexafluoro-phgsphaig S0pseR-preparative
rtroom temperature sat.saturated S1Psphingosine 1-phosphate TBMEtert.-butyl methyl ether
35TBTU2-(1H-benzotriazole-l-yl)-l,2,3,3-tetrametﬁyluronium tetrafluoroborate WO
2011/007324PCT/1B2010/053224 20 tert.tertiary TFAtrifluoroacetic acid

Methods that effect the transformation of a compound of Structure 2 or 5 into a compound

of Structure 7 or 8, respectively, or the opposite, are known o a person skilled in the art.

Cl
N COOR
/

O

\

g Structure 10

Compounds of Structure 2 may be prepared by reacting 2,6-dichloro-isonicotinic acid or a
suitable ester derivative thereof with methanol in the presence or absence of a base such
as NaOH, NaOMe, potassium fert. butoxide, etc. in a solvent such as methanol, THF,
10  dioxane etc. to give a compound of Structure 10 (R = H or preferably Me, Et, tert.-butyl,
etc.) (Lit.: e.g. N. Wild, U. Groth, Eur. J. Org. Chem. 2003, 4445-4449). The compound of
Structure 10 may then be reacted with the appropriate alkyi or cycloalkyl Zn reagent under
Negishi conditions (Lit.: e.g. H. Matsushita, E. Negishi, J. Org. Chem. 47 (1982} 4161-
4165), with an appropriate alkyl or cycloalkyl Grignard reagent for instance in the presence
15  of Fe(acac); in a solvent such as THF, dioxane, DMF, NMP, efc., or combinations thereof,
at temperatures ranging from -78 to 25°C under Firstner conditions (Lit.: e.g. A. Flrsiner,
A. Leitner, M. Mendez, H. Krause, J. Am. Chem. Soc. 124 (2002) 13856-13863; A.
Flrstner, A. Leitner, Angew. Chem. 114 (2002) 632-635) or with an appropriate aikyl,
cycloalkyl or alkenyl boron derivative (Lit.: e.g. F. Kerins, D. ¥. O'Shea, J. Org. Chem. 67
20 (2002) 4968-4971) under Suzuki coupling conditions {Lit.: e.g. H. Doucet, Eur. J. Org.
Chem. 2008, 2013-2030). In case alkenyl boron derivatives are used to intrcduce the
carbon framework of R, a subsequent hydrogenation siep is required to establish the
desired alkyl or cycloatkyt group. Finally, in case a pyridine-4-carboxylic acid ester has
been employed in the steps described above, ester hydrolysis under basic or acid reaction

25  conditions furnishes the desired compound of Structure 2.

Whenever the compounds of Formula () are obtained in the form of mixtures of
enantiomers, the enantiomers can be separated using methods known o one skilled in the

art: e.g. by formation and separation of diastereomeric saits or by HPLC over a chiral



THFtetrahydrofuran TLCthin layer chromatography 5tRretention time Preparation of intermediates
2-Chloro-6-methyl-isonicotinic acid 10The title compound and its ethyl ester are commercially

available. Zﬁgégy,b@,rﬁgyl) -6-methoxy-isonicotinic acid a) To a solutioa@f,ggggggﬁig@misonicotinic
acid (200 g, 1.04 mol) in methanol (3 L), 32% aq. NaOH (770 mL) is added. The stirred mixture

becomes warm (34C) and is then heated to 15 70C%or 4 n before itis cooled to rt. The mixture is
neutralised b ddln 2% a HCI OO mL) S red at rt
overnight. Tﬁ @?B é%sté\q? ﬁ?a? O IS c?o ?gg'[%{o@vqg ed'W WREJ ét%a cf' ﬁg Sc# e filtrate is
evaporated ain@{ﬁe revidueissospeidied iGhiatBa{ 200 ML) r‘é%tﬁtlé‘@gml)mspﬂéﬁ@ héisdl to 60C.
Solid mater'ebeﬁameH@%?%hw@%hsgdvm%tqwgerm&t&@%ﬁ%@meﬂ RS, Oe ?e-§éﬂ@é006
20methoxy-isonicotinic acid (183 %%/h solg LC- MSC§ “? 2188?" dé&\/ltill ?3 b) To
a suspensioR 5F2EHLRS- 8%??8 ?§’o st NG AL BT hion i Ai&thahd 5“?.? %2504 (20
mL) is sdded.8Thel Mixtbmiis stirred at reflux for 24 h before it is cooled to OC. The solid material is

collected, washed with methanol (200 mL) and water (500 mL) 25and dried under HV to give
2-chloro-6-methoxy-isonicotinic acid methyl ester (165 g) as a white solid; LC-MS: tR = 0.94 min,

[M+1]+ = ZOéﬁ%ngzeH!ggggﬁrgon Pd(dppf) (3.04 g, 4 mmol) is added to a solution of

2-chloro-6- ic acid methyl ester (50 g, 0.248 mol) in THF (100 mL). A 0.5 M solution
of 3- 30 pentylzincbromide in THF (550 mL) is added via dropping funnel. Upon complete addition, the
mixture is héate thioBbEdomi8as tiettretiic corlettdnt. W ater{Bihib)tithaddetkdhertht mixture is
concenfgated. The crude product is purified by filtration over silica gel (350 g) using heptane:EA 7:3 to
give 2-(1-ethyl-propyl)-6-methoxy-isonicotinic acid methyl ester (53 g) as a pale yellow oil; 1H NMR
(CDCI3): 80 Abtéingeratumeiaretstd)ed i63CL. 8brimouhdd) aBbehdm@dsGddhyl HINBIR43%) BIHY) 8.96 (s, 3

H), 7.12(d, sz Qdizsliilly) 7\%?'&‘%’1 o OciZmtAT QR 2UHOG 3 %39%%%9%%05%%%%4 21d) A

solution of 2- (1 ethyl- ) 6 methoxy-isonicotinic acid methyl ester F\O 211 moI) in ethanol (250
L), water <seemmﬁef@§% SoF REOF 8 ARG ToHATBAC RF ok hex - hexch opt -

heptet, m = multiplet, br = broad, coupling constants are given in Hz); by LC-MS (Finnigan

15  Navigator with HP 1100 Binary Pump and DAD, column: 4.6x50 mm, Zorbax SB-AQ, & um,
120 A, gradient: 5-95% MeCN in water, 1 min, with 0.04% trifluoroacetic acid, flow: 4.5
mL/min), tr is given in min, (retention times or LC-MS marked with ** refer to an LC run
under the following conditions: column: Zorbax Extended C18, 1.8 uM, 4.6 x 20 mm,
gradient: 5-95% MeCN in water, 1 min, with 0.04% TFA, fiow: 4.5 mL/min); by TLC (TLC-

20 plates from Merck, Silica gel 60 Fus); or by melting point. Compounds are purified' by
preparative HPLC (column: X-terra RP18, 50x19 mm, 5 pum, gradient: 10-95% MeCN in
water containing 0.5 % of formic acid) or by MPLC (Labomatic MD-80-100 pump, Linear
UVIS-201 detector, column: 350x18 mm, Labogel-RP-18-5s-100, gradient: 10% MeOH in
water to 100% MeOH).

25

Abbreviations (as used herein):

aag. agueous

BSA bovine serum albumin

Burgess reagent methoxycarbonylsulfamoy! triethylammonium hydroxide
30 CC column chromatography

CDI carbonyl diimidazole

DCC N,N'-dicyclohexy! carbodiimide

DCM dichloromethane

DEAD diethyl-diazodicarboxytate

35 DIPEA Hiining's base, disthylisopropyiamine



The mixture is concentrated and the residue is dissolved in water (200 mL) and extracted 5 with
TBME. The org. phase is separated and washed once with water (200 mL). The TBME phase is
discarded. T, i ag. phases are acidified by adding 25% aq. HC, cted with EA
(400 + 200 rr?l%8 $E§ l(i:%gr%bined org. extracts are concentrated. Water (55%‘?#@%@3%@5%0 the
remaining residue. The mixture is heated to 70C, coed to rt and the precipitate that forms is collected
and dried to give the title compound (40.2 g) as 10 a white solid; LC-MS: tR = 0.95 min, [M+1] =
224.04; 1H (D6-DMS0): 80 7998986 1), 1.59-1.72 (m, 4 H), 2.52-2.58 (m, 1 H), 3.88
(s, 3 H), 7.000dFJ = 1.0 Hz, 1 H}iMe2O(roami®eHz, 1 H). 2-Methoxy-6-(3-methyl-butyl)-isonicotinic
acid 15The tiffgmgempound is prepaege i AnaiRay to 2-(1-ethyl-propyl)-6-methoxy-isonicotinic acid;
LC-MS: tR = 0.94 min, [M+1r = %24__0_5' H NI\/JIR%%I’D!\QSO : 80.92 (d, J =5.8 Hz, 6 H), 1.54-1.62 (m,
3 H), 2.70-2.9[m, 2 H), 3.88 (s 3 FS G HE P PISETLOFERH, 13,52 (s).
2-Cyclofenty?A6-methoxy-isoniceitiviecatide20The title compound is prepared in analogy to
2-(1-ethyl-prepyt)-6-methoxy-isonieatiniedigintde Myt A3 sniaaiMitd] = 222.02; 1F1 NMR
(CDCI3): 1.61§-1.77 (m, 2 H), 1.81[-1]90 (m, 4 H), 2.03-2.12 (m, 2 H), 3.15-3.25 (m, 1 H), 3.99 (s, 3 H),
7.18(d, J = £ Hz, 1 H), 7.35 (" JL 0.8 Hz, 1 H). 25 2-Cyclohexy1-6-methoxy-isonicotinic acid The
titte compouRdJ& prepared in an@iéRjiPko 2-(1-ethyl-propyl)-6-methoxy-isonicotinic acid; LC-MS: tR =
0.98 min, [MF&jacac?36.01; 1H NIRI(REMSEYB-tokfpik29 (M, 1 H), 1.31- 1.43 (m, 2 H), 1.44-1.55
(M, 2 H)p1.67-1.73 (M, 1 H), 1.7@-%&? (m, 2 H), 1.84-1.92 (m, 2 H), 2.66 (tt. J= 11.3, 3.3 Hz, 1 H),
3.88 (s, % H), 7.00 (d, J=1.0 Hz, i ), 7.23 (d, J= 1.0 30Hz, 1 H).
2-Cyclopentylf-fydroxy-6-metHeshersetiiesahandidhhl. My X-tefaisigrronium
2-cyclopenty1-6-methoxy-isonicatirifiagshneetngtester (3.19 g, 13.6 mmol) in 7 N NH3 in methanol
(50 mL) is stiegat 60C for 18 ht_ﬂ's%&g[ggﬂiéﬁig%mgved in vacuo 35and the residue is dried under
HV to give crude 2-cyclopentyl-6_—methoxy-isonic;otinami%gé&% ) as a pale yellow solid; LC-MS**:
tR = 0.57 miAtt+1) = 221.38. 1iED BPIRRIesSapie sHepee 24 22 b) Pyridine (8.86 g, 91.3
mmol) iSadded to a solution of digyclepembydoditiethoxyisonicotinamide (3.35 g, 15.2 mmol) in DCM
(100 mL). The~mpsture is cooled i%%%%mé?o ,iglwgqﬁgggsq)ggrg%yrgride (9.58 g, 45.6 mmol) is
added portionwise. The mixture js 5 stirred at OC for 1 h before it is diluted with DCM (100 mL) and
washed with'dat. ag. NaHCO3 s%tﬁfﬁ&ﬁe(loo mL) and brine (100 mL). The separated org. phase is
dried over Mi8O4, filtered and cositeghtrated. The crude product is purified by CC on silica gel eluting
with heptaneyeQ:1 to give 2-cyglapgntyd -6-methoxy-isonicotinonitrile (2.09 g) as pale yellow oil;
LC-MSE’E thﬁe%ﬁO min, [M+1]* ;etggrgcﬁtectable; 1H NMR (06-DMS0): 8 1.61-

min minute(s)
MPLC medium pressure liquid chromatography
NaOAc sodium acetate
NEt; triethylamine
25 NMP 1-methyi-2-pyrrolidone
org. crganic
PPh, triphenylphosphine
PyBOP benzotriazol-1-yl-oxy-tris-pyrrolidino-phosphonium-
hexafluoro-phosphate
30 prep. preparative
rt room temperature
sat. saturated
S1P sphingosine 1-phosphate
TBME tert.-butyl methyl ether
35 TBTU 2-(1H-benzotriazole-1-y1}-1,2,3,3-tetramethyluronium

tetrafluoroborate



101.82(m, 6 H), 1.94-2.03(m, 2 H), 3.16 (quint, J= 7.8 Hz, 1 H), 3.89(s, 3 H), 7.15(s, 1 H), 7.28 (s, 1
H). c) To a solution of 2-cyclopentyl-6-methoxy-isonicotinonitrile (2.09 g, 10.3 mmol) in methanol (100
mL), hydroxmmgmg{ chloride (2.15 g, 31.0 mmol) and NaHCO3 (3. Oﬁc%;%? 3062 Jnol) are
added. The mixture is stirred at 60C for 18 h before it is filtered and the filtrate is concentrated. The
residue is dissolved in EA (300 mL) and washed wi#fwater (30 mL). The washings are extracted back
with EA (4x100 mL) and DCM (4{? }OO mL). The combined org. extracts are dried over MgSO4, filtered,
concentrated®hd dried under g'alve the title compound (2.74 g) as a white solid; LC-MS**: tR =
0.47 min, [MITAL = 236.24; 201 HNMER¢BIE-BNISO0): 1.61-1.82 (M, 6 H), 1.92-2.01 (m, 2 H), 3.04-3.13
(m, 1 H), 3.84s, 3 H), 5.90 (s, zelﬂlghﬁd&ﬁ@nl H), 7.13 (s, 1 H), 9.91 (s, 1 H).

2- Cyclopenty#gﬁ methoxy-isoni III]IC accﬁ hydr, a2|de a) To a solution of

2-cyclopenty1-6-methoxy- |son|co NiEYACH 4 mmol), 25 hydrazinecarboxylic acid benzyl
ester (150 gr9.04 mmol) and DIEEA] QtBﬂeg 18 1 mmol) in DCM (40 mL), TBTU (3.19 g, 9.94 mmol)
is added. The mixture is stirred at rt for 2 h before it is diluted with EA (250 mL), washed twice with sat.
ag. NaHCO3 solution (150 mL) followed by brine (100 mL), dried over MgSO4, filtered and
concentratee, L he sidde PIRdVS:S peLfied by CC on silica gel eluting with heptane:EA 4:1 to give
N'-(2-cyclopentyl-" 30 6-methoxy-pyridine-4-carbonyl)-hydrazinecarboxylic acid benzyl ester (2.74 g) as
pale yellow oil; LC-MS™: tR = 0.74 min, fIM+11" = 369.69; 1H NMR (D6-DMS0): 81.62-1.83 (m, 6 H),
1.95-2.05 (nﬁﬁmpr@:ﬂ_ﬂﬁstm-(mnicmnﬁssi@ 3 H),513(s,2H),6.97 (s, 1 H), 7.23 (s, 1 H),
7.28-7 46 (i1 kkle 3Rk b 10 SRyisleHre WA ROALAPZAZARE T/1B2010/053224 23 methanol
(50 mL). The mixture is stirred at rt under 1 bar of H2 for 25 h. The catalyst is removed by filtration and
the filtrate is concentrated and dried under HV to give the title compound (1.58 g) as an off-white solid;
LC-MS**: tRZ(t-Bthyhiprrybifreefisaxpds e rinR ¢OBLDMSO0): 81.60-1.82 (m, 6 H), 1.94-2.03 (m, 2
H§ 3.08- (3 19ms 4 HuBB86A(s, &M%Jcﬁ%r%l%gﬁc%érﬁ .?a@%gd Olltmétﬂd-tmihéhhbl 320, (Q2%faq1 0Hz, 1
H), 9.94 (s [ enzonitrile title pound.,is rQm
3-ethyl-4- hyi\]rg%f E}nggﬁibl en§g djhy ”ﬁé wa( g %‘?3 ure%p"?gtr:e é%e@ i\n%S%}w %«agort? G. Kaur,
Tetrahd@ron B54 1008} tefms i iszegled e T\hsmwme@oew@h&w W%@D@Y@ﬂsb%‘(@,% 7.6
Hz, 3 H), 2.261(pasd52 .63 @LIX 70T GlzTre ixbikOy stiddd)at/E38€mightdThe white precipitate

3-Chloro-4- h%%}‘?%%% i@‘ﬁ&']&t%ﬁ%%ﬁ%ﬁ%vﬁﬁ?nﬂﬂ%ﬁ&”&ﬂ&’%‘Bgdsﬁgﬂﬂfﬁg HQLGommeLFA iy available

2-chloro-6-me heno
resi ue is suspended in water (260 mL). The resulting mixture is heated to 60°C. Solid

material is collected, washed with water and dried. The combined crops give 2-chlore-6-
20  methoxy-isonicotinic acid (183 g) as a white solid; LC-MS: tr = 0.80 min, [M+1]" = 187.93.

b) To a suspension of 2-chloro-6-methoxy-isonicotinic acid (244 g, 1.30 mol) in methanol
(2.5 L}, HS0, (20 mi) is added. The mixture is stirred at reflux for 24 h before it is cooled
to 0°C. The solid material Is collected, washed with methanol (200 ml) and water (500 mL)

25 and dried under MV to give 2-chloro-6-methoxy-isonicotinic acid methyl ester (165 g) as a
white solid; LC-MS: tg = 0.94 min, [M+1]" = 201.89.

¢) Under argon, Pd{dppf) (3.04 g, 4 mmeol} is added o a solution of 2-chioro-6-methoxy-
isonicotinic acid methyl ester (60 g, 0.248 mol) in THF (100 mbL). A 0.5 M solution of 3-

30 pentylzincbromide in THF (550 mL) is added via dropping funnel. Upon complate addition,
the mixture is heated to 85°C for 18 h before it is cooled to rt. Water (5 mL) is added and
the mixiure is concentrated. The crude product is purified by filtration over silica gel (350 g)
using heptane:EA 7:3 to give 2-(1-ethyl-propyl)-6-methoxy-isonicotinic acid methyl ester (53
@) as a pale yellow oil; "H NMR (CDChy): §0.79 (1, J = 7.5 Hz, 6 H), 1.63-1.81 (m, 4 H),

36 247-256(m, 1H), 3.94(s,3H),3.96 (s, 3H), 712 (d, J= 1.0 Hz, 1 H), 7.23 (d, J= 1.0 Hz,
1 H).



15 analogy to literature procedures (see 3-ethyl-4-hydroxy-5-methyl-benzonitrile); LC-MS: tR = 0.85
min. 1H NMR (CDC13): 82.33 (s, 3 H), 6.10 (s, 1 H), 7.38 (s, 1 H), 7.53 (d, J = 1.8 Hz, 1 H).

3-Ethyl-4,N-di -5-methyl-benzamidine 20The title compound is pr fﬁ?z I
3-ethyl-4-hy$§>@-{i§é¥ﬁ7§t £T);I-benzonitrile or from commercially available 2-ethy -é}-}?}%ﬁ%phenol

following literature procedures (G. Trapani, A. Latrofd, M. Franco, C. Altomare, E. Sanna, M. Usala, G.
Biggio, 0. Liso, J. Med. Chem. 41 (1998) 1846-1854; A. K. Chakraborti, 0. Kaur, Tetrahedron 55
(1999) 13265-13268; E. Meyer, A. C. Joussef, H. Gallardo, Synthesis 2003, 899-905); LC-MS: tR =
0.55 min; 1HIR5NMRADIOM S€X)8-0r2sy (sthmeliiyrAhitotinid pdiseeisy 2l BBy | I12 M@)Hz, 2H),
2.15 (s, 35')_44&951@09551:56-@1!55,2“%@- @cﬁht@@fﬁ&%&%ﬂ%ﬁﬁtﬁ@1@%@@%2@06*}@:—%&{
compound is _prepared from commercially available 2-chloro-6-methyl- | nalo

orature proRVEG o 5 B RO BEA™. T e (P CHaRa) 1A bl Bt ERe for
3-ethyl-4 N-avily dih-5k hectr sy Hheng dmsieatted-endoreshatyonosyvin wriehyEemzaldéryRYMEC-MS: tR
= 0-)49 min,(d[Mﬁéé % 268l d HWMER BBimA @q.thHAG&BaﬁéSa&gH%d%%@f% %6"}’;),aa=5j’dldanli: 1.8 Hz,
1H),7.73(d,J=18H H 0 . 3- chlorg-4,N-dihydrpoxy-5-methyl-benzamidine: 1H NMR
(06 bvis0). B e FR g, LA S0 The oY R RS S ot P s br, 1
H). WO 201V Z2epet T3 BRSO 3o aning residue. The mixiure is heated to 70°C, cooled to
(R)4-(2,2-Dimethyihk pjelipratanndt yimeshoxy)estetand\Hyg to x5 treihylbenzamidipe.2a)) ke a
solution of 3-ethyl-4-hydraxy-a-methyl-benzanitrile ( A7, ) E .

R)-(2, -(8im&ﬁ’%ﬁi@fgi@%(f'agn%&%ﬁ%}ﬁ%@ tf.é%%%@i‘.SHrﬁrW%ﬂ%% )bé?s Egr?ﬁg)h‘;ﬁbﬁé”sphine
(5.81 g, 21.51arfAdid &dded? THe hitit 84z SSolEd With arPfcesbathbéfRdDEAD B!36 §,H1.5 mmol)
is added dropwtisgl, Jret miNturets. stirred at rt for 1 h, the solvent is removed in vacuo and the residue
is purified by CC on silica gel eluting with heptane:EA 85:15 to give
(R)-4-(2,2-dimethyl-[l,3(%1(2ioxolan-4-y|met_hoxy)-3-@thy1_-5-methylbenzonitrile (4.45 g) as a pale yellow
oil; LC-MS**2tfethexsartrmatbyi eyt hspaisielddeaeid 10 NMR (CDCI3): 81.25 (t, J = 7.5 Hz, 3 H),
1.44 (s;18 H)7Tde4 S0 buizd34 ffepdiddd, i2 £%ichy To(B 122t -Br80yB-00natho2yH3 o birlcQitigm, 1 H),
421, J=73Hz 1H),452 (qui =D L H S 7 4 H) ixture of
(R)-4-(2,2-di1r'n%et y'ljgfl,3?2%%)@?&%?%et%?%%%tﬁ%ﬁ%e?h@%gl% @egr?(zéog%tf‘{le 5%4 9865%)),(2 mmol)
and NaHCO3-4:15¢ (8636 thrdb-#/ hEthanor (B388HR. )2 hydidRyianite Rddrteribhd3323%)g, 48.5

mmol) is added. The mixture is stirred at 60C for 18 h before it is filtered and the solvent of the filtrate

is removed ig ¥acyo. The tesidye is dissolved in EAand washed with a small amount of water and
brine. The or .%%%a(\) 6 Ii1sq§ziseparatecz}','ildréle over Mg ' 4, filtered, concentrated and dried to give the title

compodfd 20N& 18 §YERCARFHRSSHRELE - MBeK R 2-0' A8 WRIGRINFEt889/ 2%0r§Nig REIC:
(D6-DMSO0): IClingt, td = 7.88H7in3[M),11. 33202 @ H)Y NRR(CBC): .2B%s). 37H)n, 2572168 {02 H),
3.73-3.84 (m, 3 H), 412 (£, 1,5 7.0 Hz, -4, (R S p12H.T. ,A.H), 7.36 (s,
1, 047 (81 @a&%@:@ﬂé&ﬁz%@%%i@ma[i%%%i%-%.%ﬁ@ Ny eyl
benzamidine’ A ittt "dbfpéuhélls obtained as a colorless oil (1.39 g) in analogy to
(R)-4-(2,2-dimethyl-
25  2-Cyclohexyl-6-methoxy-isonicofinic acid
The title compound is prepared in analogy to 2-(1-ethyl-propyl)-6-methoxy-isonicotinic acid;
LC-MS: {r = 0.98 min, [M+1] = 238.01; "H NMR (De-DMSOY: § 1.17-1.29 {m, 1 H), 1.31-
1.43 (m, 2 H), 1.44-1.55 {m, 2 H), 1.67-1.73 {m, 1 H), 1.76-1.83 (m, 2 H), 1.84-1.82 (m, 2
H), 2.66 (tt, J = 11.3, 3.3 Hz, 1 H), 3.88 (s, 3 H), 7.00 (d, J= 1.0 Hz, 1 H), 7.23 (d, J = 1.0
3¢ Hz, 1H).

2-Cyclopentyl-N-hydroxy-6-methoxy-isonicotinamidine

a) A solution of 2—cyc!0pentyE—G—methoxy—isohicotinic acid methy! ester (3.19 g, 13.86 mmol)

in 7 N NH; in methanol (50 ml) is stirred at 60°C for 18 h. The solvent is removed in vacuo
35 and the residue is dried under HV to give crude 2-cyclopentyl-6-methoxy-isonicotinamide

(3.35 g) as a pale yellow solid; LC-MS**: tg = 0.57 min, [M+1}" = 221.38,



[1,3]dioxolan-4-yImethoxy)-3-ethyl-N-hydroxy-5-methyl-benzamidine starting from 3-chloro-
4-hydroxy-5-methyl-benzonitrile and L-a43-isopropyliden glycerol; LC-MS: tR = 0.66 min, 30[m+H]t =
314.96. (S)-ﬁ;&%‘ﬁ%@% -hydroxypropoxy)-3-ethyl-5-methylbenzonitrile @Cﬁ%&%}d% of
3-ethyl-4-hydroxy-5-methyl-benzonitrile (5.06 g, 31.4 mmol) in THF (80 mL), PPh3 (9.06 g, 34.5 mmol)
and (R)-glycidol (2.29 mL, 34.5 mmol) are added. T#& 35mixture is cooled to OC before DEAD in
toluene (15.8 mL, 34.5 mmol) is added. The mixture is stirred for 18 h while warming up to rt. The
solvent is evaporated and the crude WO 2011/007324PCT/IB2010/053224 25 product is purified by
CC on silicalgePetidirgy @ifit heptathe: FAPIB 1 gitned-tathy 1sblutiethyt - Z4cusivaaylyhetineiyelienzonitrile

(5.85 g) as asypliinaihi aé:@v@ §R15.9 96 Ddrralos 2@,Gﬁem)(ﬂjm@bwsmm@%&&éssolved in
7 N NH3 in g%thanol (t250 % gthe(@oététlontlg tlrred £ 65 o 18rp The scéjent is ey eva orated to

give crude( ﬂofgag%'ﬁ;woa o3 ’3 et nlm\? gtﬁy enzonitri efg 2 )as aye ow oil;
LC-MS: 3R =StrG6 @it [?mf-pi]ﬁ Zggejq_re it is diluted Wlth DCM (100 mlL) and washed Wl’fh sat. ag.

10hNHUS)-3[mEHn@§%&NuBuqrme?wpaﬁam&ﬁ@ymbé-metm@Eeﬁ@asydd%l‘wdmeepﬁomw@-over
2-hydroxy-a | solutio :

O TR Arad 813 SN The o BBREUALE9S & S0 MBI Has0 ),
glycolic amd"(ﬁMB%’T@P /l’mgél) galapen ’@ﬁﬁfﬁﬂxhﬁé@@w&%cﬁ@ﬁdé (851938 31.9
mmol) are agéiesl Tina.oumire s stiored atrt far 118 H ndbligietenitis' dilukerl wifipsed0a9sNaHCO3 and

extract getvgi%ﬁ/\/g;[h g@hﬂe 5‘?8% énw%hgg ﬁﬁtract a}re r /q over, M?&p% QIF% 97d1§r}9, clo‘qfentrated.

The cru isp gnpainlng 6F me hanol
(S)-N43-(4-chafds2lethy 1-6-methylphenoxy)-2-hydroxy-propyl]-2-hydroxy- acetamlde (7.03g)as a
yellow oil; LC-MS: tR = 0.74 min, [m+iy = 293.10; 11- NMR (CDCI3): 5 1.25 (t, J = 7.5 Hz, 3 H), 2.32

(s, 3 H), 2.69( qﬁﬁ 23 g? TohiZe ff'%y stEatel i ihan Qo ?z'ﬁ%rh‘él%% Mgt ln 700 (M

1H), 7.36 (s ve nitrile’is converted to the drox benz |d|ne
according tom%?aﬂﬂé@%%duﬁé%r?éy&@“W@Cmor@eigdés%ﬁﬁO@é‘l‘l@ ORI 99&%@0@
899-90%); LGaVESH28)tRe 448ddminhe [MikxiLe i8 263 AHENBIR(DS-DMEDY: 6k Tilferét dnldidz, 3 H),

2.24 (s, SH)’fn?’(er% (9 nsn%e‘hﬂéte% H%érééo@@ ;&cwso%zéé H%Alfa't)@ ?h% A1 m%we@mﬁ:?« (Fatgrhid 3-93 (M,
1H),527(sbr,1H),5 H), 5 % é 1H), 7.67 (m, 1 H), 9.46 (s
br, 1H). mL}. Thé washangs are extracted ack w:fh EA (4x100 mL) and DCM (4x100 mL). The
combined org. extracts are dried over MgSQ,, filtered, concentrated and dried under HV fo
give the title compound (2.74 @) as a white solid; LC-MS**: tg = 0.47 min, [M+1]" = 236.24;
20 "H NMR (De-DMSO): 6 1.61-1.82 (m, 6 H), 1.92-2.01 (m, 2 H), 3.04-3.13 (m, 1 H), 3.84 (s,

3 H),5.90 (s, 2 H), 6.86 (s, 1 H), 7.13 (s, 1 H), 9.91 (s, 1 H).

2-Cyclopentyl-6-methoxy-isonicotinic acid hydrazide
a) To a solution of 2Z-cyclopentyi-6-methoxy-isonicotinic acid (2.00 g. 95.04 mmol),
25  hydrazinecarboxylic acid benzyl ester (1.50 g, 9.04 mmol) and DIPEA (2.34 g, 18.1 mmol)
in DCM {40 mL), TBTU (3.19 g, 9.94 mmol) is added. The mixture is stirred at rt for 2 h
before it is diluted with EA {250 mL), washed twice with sat. ag. NaHCQO, solution (150 mi)
foliowed by brine {100 ml), dried over MgSQ,, fiitered and concentrated. The crude
product is purified by CC on silica gel elufing with heptane:EA 4:1 to give N'-(2-cyclopentyl-
30  6-methoxy-pyridine-4-carbonyl-hydrazinecarboxylic acid benzyl ester (2.74 g) as pale
yellow oif; LC-MS**: tz = 0.74 min, [M+1]" = 369.69; 'H NMR (Ds-DMSOQ): §1.62-1.83 (m, 6
H), 1.95-2.05 (m, 2 H), 3.10-3.21 (m, 1 H), 3.88 {5, 3 H), 5.13 (5, 2 H), 6.97 (s, 1 H), 7.23 (s.
H), 7.28-7.40 (m, 5 H), 9.45 (s, 1 H), 10.52 (s, 1 H).

35 b)Pd/C (500 mg, 10% Pd) is added to a solution of N'-(2-cyclopentyl-6-methoxy-pyridine-4-
carbonyi}-hydrazinecarboxylic acid benzyl ester (2.74 g, 7.42 mmol) in THF (80 mL) and



30(S)-N-(312-Chloro-4-(N-hydroxycarbamimidoy1)-6-methyl-phenoxy]-2-hydroxy-
propyl)-2-hydroxy-acetamide The title compound is obtained as a beige wax (1.1 g) in analogy to

N-((S)-3-[2-%%yz’le-fh‘g]\}gyproxycarbamimidoyl)-6-methy|-phenoxy]-2-hydrmmgy})5:2mydroxy-aceta
mide starting from 3-chloro-4-hydroxy-5-methyl-benzonitrile; LC-MS: tR = 0.48 min, [M+Hr = 331.94.
35 3-Ch|oro-N-hydroxy-4-methanesuIfonylamino-s-ﬁ?’ethyl-benzamidine WO

2011/007324PCT/1B2010/053224 26 a).A mixture of 4-aming-3-chlgro-5-meth itrjle (155 mg,
930 umol) amf%]aé}ﬂgé du %n@%ghrl}g)r%é (E’.f rrge’gl%_ r%r}ngf 11/@{ fﬁL@ﬁg%eaa%tgd%%%%%%}\{go%vave
conditions toerBOEddw 7iliateie ikt fireisole gancanmietandvitieiaefend \elarabR hRitlHeEA. The

org. extract issgigdrvarddesad filisrachadmanceniisied, Eesarnale predpict 506 Jyrifiedhvm prep.

TLC using heptane.EA 1. ive N-(2-chlorg-4-cyano-6-methyl [)-met I ide (105
mg) as an ofﬁﬁ’?ﬁ?&ﬁ ggLéﬁt‘;i'/I%glzetﬁfi]‘g : SPr%%néﬁ?m e&){g%ﬁ%%gﬂ@?%%g%ﬂ ?S'Iﬂgi) 6.27
(s, 1 H)57.5%s(d, 2 £ 8H£d.1/1)1-9.88. (HH). 220507, 21 1H) FEObY Hiyi#dxsianithe hydrochloride (60 mg,
858 umol) and NaHCO3 (72 mg, 858 grnol) is added to a solution of

N-(2-chloro-4-cyano-6-meth [-_her%lgm ethanesulfonamide (105 mg, 429 umol) in methanol (10 mL).
The mixture?égsﬁﬁéﬁgﬁrgégtyfgﬁ"ﬁ i EH?EZS"O']({?}@% is removed in vacuo and the residue is dissolved in

a small volurfieeoftivagempeynt )iamiesrtasciednntetninicy dmmyeEie vhbgnasideRyiRnirk . extracts
are dried overhdg304rd&filleredh canCankaiesHaE, dtied toagivesthertiss ¢teapPUBEREELIBA8Y) as a

shie SO L T o 77 1 MW SRARL R 1 17 .51

3-Ethyl-N-hygio&ya-midihdAB<elfbhyidmihE-2iethyl-benzamidine 20a) In a 2.5 L three-necked
round-bottom flask 2-ethyl-6-methyl aniline (250 g, 1.85 mol) is dissolved in DCM (900 mL) and cooled

to 5-10 C. Brpmine (310.3.9,.1.94 mgl) is.added.aver a period of 105 min such as to keep the
temperaturegf?%—'T!—"ﬁf’,&f‘i}&r‘]j %jd(.y 3’95 o""ﬁﬁ’gﬁF%ﬂ%ﬁ"(z?s mt.) is added over a period of 10 min to the
greenish-greyhsutiiferaraprwil dskeepaigtreote rrprairaliys vl bl fahiRiktiresisinfew'c? bcm (70
mL) angswatgr4tg0 @hirr)uaseaddeadran sthcsphagestae sophrated)-bhezagiriiase-gixtracted with
DCM (250 The qgmﬁiﬁ_ﬁe r i a 0,mk) once dat50C
to afford th;nél:- ST omo- -ethy %gn%rffﬁrﬁﬁ?ﬁg%ﬁgs(\g atﬁﬁwtﬁ%éﬁ%ﬁrﬁ%\/m C((I%C!:)B)p%%;; t J=7.3
Hz, 3 H), 2.18%9, 3 H), 2.51 (q, J = 7.3 Hz, 2 H), 3.61 (s br, 1 H), 7.09 (s, 2 H). 30 b) A
double-jacketed 4L-flask is charged with 4-bromo-2-ethyl-6-methyl-aniline (324 g, 1.51 mol), sodium

cyanide (1003359FI é_gn lg%géj?é)}gﬁ[%mggg%%ggﬁi%igeo.302 mol) and copper(l)iodide (28.7 g, 0.151
r refille

mol). The flask’is evacuat e times an with nitrCégen. A solution of |
N,N'-diffethyl&hyilp cerarpmad 191 Benered Som o aMbtiand eiss sy rienasalde the Mi%ure is
heated to 118dcvabdtiatiyrechadtii etmpératette foh@lohfolfhveniliterslis cootedueDEECTaagknater

(1250 mL) is addeddo oiain, 8,SAIUHRLEIVE B8EIALE M. Usala, G. Biggio, G. Liso, J. Med. Chem.
41 (1998) 1846-1854; A. K. Chakraborti, G. Kaur, Tetrahedron 55 (1999) 13265-13268; E.
Meyer, A. C. Joussef, H. Gallardo, Synthesis 2003, 899-905); LC-MS: g = 0.55 min; *H
25 NMR (De-DMSO): § 9.25 (s br, 1H), 7.21 (s, 2H), 5.56 (s, 2H), 2.55 (g, J = 7.6 Hz, 2H),
2.15 (s, 3H), 1.10 {1, J = 7.6 Hz, 3M).

3-Chioro-4,N-dihydroxy-5-methyi-benzamidine

The itie compound is prepared from commercially available 2-chioro-6-methyl-phenol in
30  analogy to literature procedures (e.g. B. Roth et al. J. Med. Chem. 31 (1988) 122-129; and

literature cited for 3-ethyl-4,N-dihydroxy-5-methyl-benzamidine); 3-chloro-4-hydroxy-5-

methyl-benzaldehyde: LC-MS: tz = 0.49 min, [M+1]" = 201.00; "H NMR §2.24 (s, 2 M), 2.35

(s, 4 H), 5.98 (sbr,1H),7.58 (d, J=1.8Hz, 1 H), 7.73(d, /= 1.8 Hz, 1 H), 8.80 (s, 1 H); 3-

chloro-4,N-dihydroxy-5-methyl-benzamidine: "H NMR (Ds-DMSO): §2.21 (s, 3 H), 5.72 (s
35  br,2H), 7.40 (s, 1H), 7.48 (s, 1 H), 9.26 (s br, 1 H), 9.48 (s br, 1 H).



WO 20111007324PCT/11320101053224 27 (1250 mL) is added at 22-45 C and the layers are
separated. The org. phase is washed with 10% ag. citric acid (2 x 500 mL) and water (500 mL). The
separated org, is evaporated to dryness to afford 4-amino-3-ethyl-5- |- nitrile (240 g)
as a metallic%?%@%%qﬁ?ﬁlH NMR (CDC13): 81.29 (t, J = 7.5 Hz, 3 H), 2%@@{#@%’ @, J=7.3
Hz, 2 5H), 4.10 (s br, 1 H), 7.25 (s, 2 H). c) The titile2éompound is then prepared from the above
4-amino-3-ethyl-5-methylbenzonitrileinanalogy to3-ch loro-N-hyd roxy-4-methanesulfonyla
mino-s-meth&ﬁ?s'ﬁéﬁz?ﬁﬂi’nﬂ*}%/é',lbél%‘?'ﬁﬁ%"ﬁ.@ethﬂﬁyh%?i'?ﬂﬁm oxyp-methyl-
3-Chloro-4-etizamasidforeylamino N-hydroxy-5-methyl-benzamidine The title compound is prepared in
cthaneau 3‘6“’“‘%@“’””%{%’5%‘%@“%@ R (e U0y 5495 (1,
ethanesulfonylchloride; LC-MS": tR = 0.27 min, [M+11' = - - 81, ,J =
5 Hi, 3 1) ooho (8 AP PO S ASE RS, Y &7 (-3t e 5 (o, 3-
1.5 Hz, % H),tdpheni@piost))ige7® (& & H).-4-Bexbylosgdsdethyd Bhrivsehipl-treriexbigiticich gf-Peta solution
of 3-ethyl-4-diRxpErmesing-Henzaidatire 634 ardwihad. meb ArDAIRAHRER at it for 1 h, the
2-ethyl-6-meth}/l-|cr)lpen!c,)l acco qing%co thenliég@ture. é:ited for E_’T%Eeéhg/l-%gl-dihgéﬂrox -IS-IZQ ,
methyl-benze?x?n‘i’glneI i MEC ?3 LrEﬁLi(, d@s( %?7'89?5.15 ol arfd 5ERGySromide (@%‘?4 g, 0.213
mol) are addezRtaRsEAIRIS it ke RatBEE HMehwéefcld e aottdm et exdidtrmdovivitimaiater and
extracted twigenwathtfiA4l4e o SXHRCISIRIE Mashadonrth, walersans qgancentrateddegive giude
4-benzyloxy-3- -5-:methyl-henzald e ( )as.a ge oil. 1H NMR CJ3);.81.29 (t, J
75 Hz}@) H)Weégﬁ%%?% %,%‘j%g‘ﬁz@%gi%f 52;6“%(@ 3'%’3,(%. 1*1‘9/.32(’%4%’ k’zl‘)?: %ég d, J
1.5 Hz, 1 H), 277862 Hx 3.81380(R) 29198 @&-4-00 () TH ahdktld of7 -3 Hz, 1 H), 4.52 (quint, J

4-benzyloxy-3thyi-5rethykhenzaidesag (138.9, 0.519 mol) and 2- methy1-2-butene (364 g, 5.19
mol) in tert.-butanol (1500 mL), a solution of NaH2PO4 30 dihydrate (249 g, 2.08 mol) in water (1500
mL) is added. To this mixture, NaC102 (187.8 g, 2.08 mol) is added in portions. The temperature of
the reaction Rixtlife i8 keptbEdovPBOR)Zh@ vdintibildf §EroEpstMaEthgRors combletieihdf the
addition sthe tmrﬁﬁgﬂrbérmmsi@,mimmdﬁ)@ttﬁammw («i.mgfc?f@.dt rﬁﬁﬂlWﬁdﬂ@iﬂ%ﬂé@ME 6346_5,00 mL))-
The org. layer is separat hed.with 20%.aq. NaHS soluti 1500 mL) and wa 00 mL).
Lo i ontoon il Rl S GO R D S
acidified witH@s 3 &gfenct Biterat pah e teer @tivrEain T BueverDboIayy: ThHewsiarg.is

dissolved in EA and washed with a small amount of water and brine. The org. phase is

separated, dried over MgSQ,, filtered, concentrated and dried to give the title compound

20 (5.38 g) as a white solid; LC-MS**: tg = 0.46 min, M+1]" = 309.23; *H NMR (Ds-DMSO): 8
117 (1, J=7.5Hz, 3H), 1.33 (s, 3 H), 1.38 (s, 3 H), 2.25 (s, 3 H), 2.57-2.69 (m, 2 H), 3.73-
3.84 {m, 3 H), 412 (, J=7.0Hz, 1 H) 4.39-4.45 (m, 1 H), 5.76 (s br, 2 H), 7.34 (s, 1 H),
7.38 (s, 1H), 9.47 (s, 1 H).

25  (R)-3-Chioro-4-(2,2-dimethyl-{1,3]dioxolan-4-yimethoxy)-N-hydroxy-5-methyl-
benzamidine
The title compound is obtained as a colorless oif {1.39 g) in analogy to (R)-4-(2,2-dimethyl-
[1.3]dioxolan-4-ylmethoxy)-3-ethyl-N-hydroxy-5-methyi-benzamidine starting from 3-chioro-
4-hydroxy-5-methyl-benzonitrile and L-o,p-isopropyliden glycerol; LC-MS: tr = 0.66 min,
30 [M+H] = 314.96.

(8)-4-(3-Amino-2-hydroxypropoxy)-3-ethyl-5-methylbenzonitrile

a) To a solution of 3-ethyl-4-hydroxy-5-methyl-benzonitrile (5.06 g, 31.4 mmaol) in THF {80

mL), PPhs (9.06 g, 34.5 mmol} and (R)-glycidol (2.29 mL, 34.5 mmol) are added. The
35 mixiure is cooled to 0°C before DEAD in toluene (15.8 mL, 34.5 mmol) is added. The

mixture is stired for 18 h while warming up to rf. The solvent is evaporated and the crude



WO 2011/007324PCT/1132010/053224 28 extracts are combined and evparoated to dryness to give
the title compound 1H NMR (D6- DMSO0): 51.17 (t, J =7.5Hz, 3H), 2.31 (s, 3H), 2.67 (g, J = 7.5 Hz,

2 H), 4.86 ( 7&? {-53 (m, 5 H), 7.68 (s, 2H), 12.70 (s, 1 H). 5Ex }ﬁ?%m/es 0y
(S)-3-(2-Ethy 445 1-ethyl-propyl)-6-methoxy-Pyriclin-4-y1]-[1,2,4]oxadiazol- -

methyl-phenoxy)-propane-1,2-diol a) To a solution &2-(1-ethyl-propyl)-6-methoxy-isonicOtinic acid
(290 mg, 732 urbol).in THF ( and DMF (2 mL), DIPEA 90 mg, 1.46 mmol) followed by TBTU
(235 mg, 10 p’fé’é’?ﬁﬁo%”(é'891§ &Crﬂﬁ ?‘H‘%&&% Wil die in Befbi 3-ethyFS-methy-
(R)-4-(2,2- dmexhyr[ii@Q@Mx@wﬂnwﬁe@méﬁwmemweﬂmy@Irob@ §HBnéthy | Coth zeimifihe 226 mg, 732
[Imo is addedsd hg mixture is stirred at rt for 1 h before it is diluted with EA and washed with water.
The org. phase is separatered and concentrated. The remaining residue is dissolved in dioxane (10
mL) and heated to 105C for 18 h. The mixture is cooled to rt, concentrated 15 and the crude product
is purifi€d orPpre(s. I@pfmeddgsingEroveddntaiNifY- 1 00oerthaethdAdl toigiaed the solution is
4(-1{34;1]-(|(R) %tarégmt@]dft%di@sommﬂeflmmxw avlgﬁwérfﬁffg@tbmh@naéﬂé 244@%6&:@0! 4593@/;12132
ethy pro methox [ t=
20b) A solutl OTX el g§¥§1 5,%6 ?‘t‘r\ﬁ]ﬁ% tcia:]c%/ Ig)év yfmé’t%oxy FEL%ﬂ%‘I%S éi\g%ml
pheny1H1,2 Wd)](ad -y1}-2-(1-ethyl-propy1)-6-methoxy-pyridine (250 mg, 504 !mop in 4 M HCI
in dioxane (10 mL) is stirred at rt for 90 min before it is concentrated. The crude product is purified on

prep. plgt ive the title und 76 m ) as a pale
brownlérﬁc sollﬁi:l&%g%\;g%l@a%@%%%ﬁ gﬁ@é’ %%l %—Fﬁﬁfﬁ ngr%? ETORT (?p3 7.0Hz, 6

H), 1.33 (t, J=MY R -2cpfpmid®)-1.89 (m, 4 H), 2.42 (s, 3 H), 2.61-2.71 (m, 1 H), 2.78 (q, J = 7.3 Hz, 2
H), 3.82-4.0@ )My 4 k) ldidddofS|SI-]3 4rhibal 2iyroxdorbpok Batsthiik)memGitendohliyii€ . 8628.91 (m, 2

H). Exampleyg %Q(r?f?nﬁ NG %’Rﬂegw&ﬁ: %ﬁ&*}?%@’@q'@ HYch) 1@1@8%%@35%% n2-ethyl-6-

methyl- phenox lé)ropane -1, 2 iol The title compound is prepared in analo xample 1 starting

from 2-cyclop® %hﬂa%QWi%&%ﬂ%ﬁn%‘ §ciﬂm8&%{ﬁ’saq??d' I'“f4“ﬁﬁWrTNF+ﬂIr&d4%ﬁt i‘é’ 11 NMR
(CDCI3p 81183 & 7= Tt v8iH3al. 70 NABAM, 2nbExlr83el. Sddenyith A 2TOB- 2abbiad 1), 2.41 (s,

3 35H). 2.724gal 15 38 fledlobby @@go(ﬂ fierel-rtdZochddhtr3ntd: a8 el dlla 8L feRddihy?2 WO
2011/007324PCT/182010/053224
CC with DCM containing 8% of methanol fo give (S)-N-[3-(4-cyano-2-ethyl-6-methyl-

phenoxy)-2-hydroxy-propyl}-2-hydroxy-acetamide (7.03 g} as a yellow oil; LC-MS: tg = 0.74
min, [M+1]" = 293.10; "M NMR (CDCls): 6§ 1.25 (t, J = 7.5 Hz, 3 H), 2.32 (s, 3 H), 2.69 (q, J

20 =7.5Hz, 2H), 3.48-3.56 (m, 3 M), 3.70-3.90 (m, 3 H), 4.19 (s, br, 3 H), 7.06 {m, 1 H), 7.36
{s, 1H), 7.38 (s, 1 H).

b) The above nitrile is converted 1o the N-hydroxy-benzamidine according to literature
procedures (e.g. E. Mever, A. C. Joussef, H. Gallardo, Synthesis 2003, 899-605); LC-MS:

25  tr=0.51min, [M+1]" = 326.13; "H NMR (Dg-DMSOQ): § 1.17 (t, J 7.4Hz, 3 H), 2.24 (s, 3H),
2.62{q, J7.4Hz, 2 H), 3.23 {m, 1 H), 3.43 (m, 1 H), 3.67 {m, 2 H), 3.83 (s, 2 H), 3.93 (m, 1
H), 5.27 (s br, 1 H), 5.58 (s br, 1 H), 5.70 (s, 2 M), 7.34 (s, 1 H), 7.36 (s, 1 M), 7.67 (m, 1 H),
9.46 (s br, 1H).

30 (8)-N-{3-[2-Chloro-4-(N-hydroxycarbamimidoyl)-6-methyl-phenoxy]-2-hydroxy-
propyl)-2-hydroxy-acetamide
The title compound is obtained as a beige wax (1.1 g) in analogy to N-({8)-3-[2-athyl-4-(N-
hydroxycarbamimidoyl}-6-methyl-phenoxyj-2-hydroxy-propyl)-2-hydroxy-acetamide starting
from 3-chloro-4-hydroxy-5-methyl-benzonitrile; LC-MS: tr = 0.48 min, [M+HT" = 331.94,

35

3-Chloro-N-hydroxy-4-methanesulfonylamino-5-methyl-benzamidine



H), 3.95-3.98 (m, 2 H), 4.02 (s, 3 H), 4.14-4.21 (m, 1 H), 7.31 (d, J=1.3 Hz, 1 H), 7.51 (d, J = 1.0 Hz,
1H),7.88(d,J=1.8Hz), 7.89(d, J =2.0 Hz, 1 H). Example 3

5(R)-344[5-( I I-6-methoxy-pyridin-4-y1)41,2,410xadiazol-3-y1
methyl- phen%’g%progp%%g 1,2-diol a) A solution of 2-cyclopentyl-6- methégrlsggz\(ﬁlfgtsﬁ%gamd (21.0 g,

102 mmol), 3-ethy1-4 Ndlhydroxy -5-methyl-benzamédiine (20.0 g, 103 mmol) and HOBt (1.24 g, 9
mmol) in THF (200 mL is cooled to 5C before a solution of DCC (20.0 g, 97 mmol) in THF (100 mL) is
10 added drépwise "SR cBmFreBIidifbiRr s ekeirenecatiried &R de‘QS RiPenmpsetbr 48 h.
The solvent inevapaated/khiddbe remainng éesidu@ads dissblved i ThMied 20l jnittevprecipitate

that forms is smaued. Jligied off a1d washeduithaddiianal TAMELEIMMhThe dluplsdsgrashed

with approxmat 4% aq solution ( and water (100 mL) and concentrated. The

crude produdf'i r%?a{?ﬁ%e%“ﬁ%ﬁ“%%%%YS?\M%%%S;K%BWE? fprgatrated. The crude product
445-(2-dyclojsentyificd- metipoxy- pilitlinsthy 1) ditéh 4B kadia zml- iyl | Ne{2ibyibr6-4medhyléptmetiol-(28.6 Q)

as a white S‘Hi@ﬁ@%&&@%m&l 3@5(%@ Js%kléréngg » Soifd-e8@dM, & H)OJ48‘34n;1.,9§4(m 4 H),
2.05-2.16 (m, 2 2 %umtJ 7.5 Hz, 1 H)402(s 3 H),

5.01 (s), 7.31 i‘?ﬁ}cb) §?(§915H§ ") ék%(% ﬁljﬂzé ) %H()cu% Bfd. J = 13 Hz, TH)

4-[5-(2- cycloqberﬂt)'éliwﬁ rhethoxy-pyridin-4-y1)-[1,2,4]oxadiazol-3-y11-2-ethy1-6- methyl- phenol (250 mg,
659 pmol), (R)-3-chloro-1,2-propanediol (609 mg, 6.59 mmol) in isopropanol (8 mL) and 3 M aq. NaOH
(2 mL) is stirred at 60C for 15 h. The mixture is diluted with EA and washed with brine, 1 M aq. NaOH
and agath with By fRRiBrgh yEasRipAeeida8 g obed NN ditkaa@ntl 2dhdeARABANHR crude

product is purified angeeptidl G pldtesiogirgdEd-comttiviipgeh)hroftnaatariohdonigiv¢1iitentidle
compound (%%Béﬂ%g; i%#&t%é(&” W Qi L?h%"%ixt§€%l ) OBy M-t _g‘h 2&5 G

30(S)-31415-(2- oi exyl-6-methoxy- p ridin-4-y1 41oxadiazol-3-y1]
methyl- phenfﬁ(??b?@ﬁ&ﬁ’é‘%"?-@ﬁ'@l *Fﬁé‘?ﬁlé“@oﬁﬁéﬁ?ﬁ&?g e aBd i HAER §Y Y@E&éﬁwfﬂé F8farting
from 2-cyclobeixydi<a tmethioxy s somiGRiNe adiyl, Trethyhdiiddinydeaycts methykbenzamigdoeg, and

(S)-3- ch‘lpro f.&e?eﬁf%%ﬁé'&mQ{e&Sanéﬁ to %r@@tﬂ@rim@@ ouAlﬁg “pl%' rjn 'élé"NGB%%ﬁa §é 33 (t J=

1. Hz, 3 H -1.40 (m
20512?00733213%T/§BB'2@105/%32@4@0'1%’7 &%d’(r‘ﬂ"’%#@%bb é%@(&ﬁ ? *Flp) 321&1 5(53 éﬂ-l)? %270 2.81
(m, 3 H), 3.83:4.00, Mok 4.08 ks, 3 H), AeHdt.2% (m,HzH), 7.32 (s, 1 H), 7.49 (s, 1 H), 7.88 (s, 1
H), 7.90 (s, 1 H). Example 5
3-Ethyl-N-hydroxy-4-methanesulfonylamino-5-methyl-benzamidine
20 a)ina 2.5 L three-necked round-bottom flask 2-ethyl-6-methy! aniline (250 g, 1.85 mol) is
dissolved in DCM (900 mb) and cooled to 5-10 °C. Bromine (310.3 g, 1.94 mol) is added
over a period of 105 min such as to keep the temperature at 5-15 °C. An ag. 32% NaQOH
solution (275 mL) is added over a pericd of 10 min to the greenish-grey suspension while
keeping the temperature of the reaction mixture below 25 °C. DCM (70 mL) and water (100
25 ml) are added and the phases are separated. The ag. phase is extracted with DCM (250
mL). The combined org. phases are washed with water (300 mL) and concentrated at 50
°C fo afford the 4-bromo-2-ethyl-8-methyl-aniline (389 g) as a brown oil; 'H NMR (CDCly): 8
127 (t, J=7.3Hz, 3H), 218 (s, 3H), 251 (q, J=7.3Hz, 2 H), 3.61 (sbr, 1 H), 7.09 (s, 2
H).
30
b) A double-facketed 4L-flask is charged with 4-bromo-2-ethyl-6-methyt-aniline (324 g, 1.51
mol), sodium cyanide (100.3 g, 1.97 mol), potassium iodide (50.2 g, 0.302 mol} and
copper{lliodide {28.7 g, 0.151 mol). The flask is evacuated three times and refilled with
nitrogen. A solution of N,N'-dimethylethylenediamine {191.5 mL, 1.51 mol) in toluene (750
35 ml)is added. The mixture is heated to 118 °C and stirred at this temperature for 21 h. The
mixture is cooled to 93 °C and water (1250 mL) is added to obtain a solution. Ethyl acetate



5Ethanesulfonicacid{2-chloro-445-(2-cyclopenty1-6-methoxy-pyridin4-y1)-
0,2,4)oxadiazol-3-y11-6-methyl-phenyll-amide The title compound (65 mg) is obtained as an off-white
solid in anal ﬁﬂlﬁfé%%)le 11 starting f_rom 2-cyc|opentyl-6-methoxy-is%igggmgo@ggz(§5 mg, 249
umol) and 3-chloro-4- ethanesulfonylamino N-hydroxy-5-methyl-benzamidine (73 mg, 249 umol);
LC-MS**: tR = 10 0.93 min, [M+H]t = 477.13; 11-1 NMR (CDC13) 51.52 (t, J = 7.3 Hz, 3 H), 1.70-1.80

(m, 2 H), 1.84-1.95 4H O 0-3.28 ( 3.32 (g, J = 7.3 Hz,
OH. .02 BN (O T (o P BV PR R 1 1 R A ) Mol 6
15N-[(26)-3 ‘QQ&E&W%»MSL{Z%F@@W?-pré@@l)ﬂ@memw&%pﬁﬁﬂﬁmyf}hﬁ sepacstadiasoldase is
gl(}16 melthyh%&?%\a)ta WH&%X&&Q@M]%M%XM . -Eéhmmaqmofg)as a metla:mc omb),
ethy p in n m
DIPEA (200 g ‘g rﬁﬂgﬁgﬁ(g@gé% “g? 524%1%%1?;85%129 he r%ni U‘r% 2 étlﬁ'ré at rt for
10 min Beford) N-(Sis 42t ethyri28-(N-220-
hydroxycarbamimidoy1)-6-methyl-phenoxy]-2-hydroxy-propy1)-2-hydroxy-acetamide (251 mg, 770
umol) is addé T'Lhe rplxture is stlrred % rt for 30 mlcp fdllute?? Wlth EA (1}00 mL)E y@sh d Wlth brine.
c

The org. extract IS CcdigeRnapsy and the TesfAGes dissolve oxane e mix u¥e is stirred
at 100C for 2énpestiiie it |9ﬁcon@%;ﬂ4l@m’[ed?OThe'*cﬁ*ﬂl@@ﬁfdudt@ﬁﬁ"ﬁmmwgﬁuﬁﬁéwaﬂ'@ﬁrﬁé@ﬂmng DCM

containing 198 Rmetbanclne give thesdhditleraemponnd.£280 mg) as a resin; LC-MS: tR = 1.08 min,
[M+H] 5513.13; 1H NMR (CDCI3): 30.84 (t, J= 7.3 Hz, 6 H), 1.31 (t, J= 7.5 Hz, 3 H), 1.68-1.88 (m, 4
H),23é(s 3 H), 2.55-2.64 (m, 1 H), 2.74 (q, J = 7.5 Hz, 2 H), 3.50-3.58 (m, 1 H), 3.74-3.94 (m, 4 H),
4.01 (s, 3 HREhlppdetharesyfonganine, fs~hvsi@m5m§hyﬂ~9£r(€m'diﬁe3 Hz, 1 H), 7.43(d,J=1.3

Hz, 1 H), 7. 8ﬁ1échtlb Tdrpdiin) 6. 88(drel nZaRakda): BOBExaMPIeHf/droxy-4-methanesulfonylamino-
e S auepeiio MR YER N R e HOWRERA S b2 G ey -

methyl- phenoxy roxy-prop droxy-acetamide The title compound is prep ared in

analogy to E?(%ﬁﬁ@le B @Mﬁlh@ﬁf%@kﬁd@ﬁéﬁtyfg B Sthoxg- ‘?Qdﬁlé’oﬁﬁné AGitH I:JC |\7/ré HR=1.09
min, [MreH]t 5,848 17 HIH BIMR (GDGL3Y; 5HR2.637d .8 Hz.53)1 HH®-1878, (MR 44)8 1s832)94 (m, 4
H), 2.06-2.14 (m, 2 H), 2.39 (s, 3 WO 2011/007324PCT/1B2010/053224 31 H), 2.75(q, J=7.8 Hz, 2
H), 3.20-3.29 (m, 1 H), 3.49-3.57 (m, 1H2(%§75392(m 3 H),4.01(s,3H),4.18-4.23 (m, 3H), 7.14 (s
br, 1 H), 7.36¢-BenzHpxy SeethyS-methybienaoin)asid7 (s, 1 H). 5 Example 8
N4(2S)-3-{4[5r (2> GysiahiexyiGaibihaxyypysidib-AeatiyHieR bl oxagtia104-3-y 1 D-2+8tigl: Gerepared
methyl-phengxyl-2-0y f@%ﬂ%@%&hw&e&ng%t%'ﬂ%rzhﬁetluﬁee%p@gn@ﬂa RIRGHRSinzanalogy to
Example 6 startln rom 2-cyclo eﬁ/
20 methyl- benzamtdme) in MeCN (350 miL), KoCO; (58.7 g, 0.425 mol} and benzylbromide
(36.4 g, 0.213 mol) are added. The mixture is stirred at 60°C for 2 h before it is cooled to rt,
diluted with water and extracted twice with EA. The org. exfracts are washed with water
and concentrated to give crude 4-benzyloxy-3-ethyl-5-methyl-benzaldehyde (45 g) as an
orange oil. "H NMR (CDCls): §1.28 (t, J= 7.5 Hz, 3 H), 2.40 (8, 3H), 277 (g, J= 7.8 Hz, 2
25 H), 4.90 (s, 2H), 7.31-7.52 {m, 5 H), 7.62 (d, J= 1.5 Hz, 1 H), 7.66 (d, J = 1.8 Hz, 1 H),

9.94 (s, 1 H).

b) To a mixture of 4-benzyloxy-3-ethyl-5-methyl-benzaldehyde (132 g, 0.519 mol) and 2-
methyl-2-butene (364 g, 5.19 mol) in tert.-butanol (1500 mL), a solution of NaH,PO,
30 dihydrate (249 g, 2.08 mol) in water (1500 mL) is added. To this mixture, NaCIO, (187.8 g,
2.08 mol) is added in portions. The temperature of the reaction mixture is kept below 30°C,
and evolution of gas is observed. Upon completion of the addition, the orange bi-phasic
mixiure is stirred well for 3 h before it is diluted with TBME {1500 mL). The org. layer is
separated and washed with 20% ag. NaHS solution (1500 mL.) and water (500 mL). The
35 org. phase is then extracted three times with 0.5 N aq. NaOH (1000 mL), the aq. phase is
acidified with 25 % ag. HCI (500 mL) and extracted twice with TBME (1000 mL). These org.



methoxy-isonicotinic acid; LC-MS: tR = 1.21 min, [M+H] = 525.15; 1H NMR (CDCI3): 81.26- 10 1.39
(m, 4 H), 1.39-1.52 (m, 2 H), 1.56-1.69 (m, 2 H), 1.76-1.83 (m, 1 H), 1.86-1.95 (m. 2 H), 1.99-2.06 (m,

2 H), 2.38 ( 79 (m, 3 H), 3.51-3.58 (m, 1 H), 3.75-3.93 (m, H), 4.17-4.24
(m, 3 H), 7. }%%%*%ﬁh@ 30 (s, 1 H), 7.48 (s, 1 H), 7.85 (s, 1 H), 7.87 (§C li:{)‘ﬁ&)ﬂqu)%igmple 9

N-R2S)-3-(2-Ethyl-4-(5-[2-(1 -ethyl-propyl)-6-methosd/- pyr|d|n -4- yI] [1,2,4]oxad | azol-3-

y{}-6-methyl- phenoxy) -2-hydroxy-prop droxy-N-meth |de a)To luti f
2-(1-ethyl-profiATis detRBRARO AL %rgg (ﬁéwﬁsﬁtgg (?) aﬁoc%n %’R%%%H&ﬂg?@% mmol) in
DMF (30 mLOMERIUS(627 (g, 405 Handl) jsa8ttiéd . 3THE 28 Trikxture Bstitzed i rd A5 (B85 2riihh. before

3-ethyl-4,N- (;|§¥d;%§yrﬁ @g&h_ylé%e@zgm dllrier@g%rpg 1.95 mmol) is added. Stirring is continued at rt
for 2 h. The mixture is dlluted with DCM (100 mL) and washed three times with sat. ag. NaHCO3

solution. The org. extract is dried over Mg804, filtered and concentrated. The residue is dissolved in
dloxane5(20£1jﬁ %Q{he mixture is stirred at 100C for 18 h. The mixture is concentrated and the crude
product is 25 purified by prep. HPLC to give

2-ethyl-4- {5437@»@9:1@':@%1&@1p@ﬂiimpxwwmmém&){sl AyHOXaiATON 3,9 bBeinethg-phenol (355
mg) as a bEI%etﬁ d L %%nizggmg [M+H] 382.04; 11-1 NMR (CDCI3) 80 84 (t, J = 7.3 Hz,

C-M
6 H), 1.34 (¢ T ERED )‘”10 (M, 4 H), 2.36 (s, 3 H), 2.57-2.65 (m, 1 (g, J= 7.8 Hz,
2 H), 4.02 (s237T9) 25500 terbef Lidi-egprepd i) meisxsisonifptinigsed iiéﬁ 86 BFA h‘ﬁ’bﬂbﬂa of

2-ethy1-4- {51a#1<-ﬂihmp5améﬁfrﬁ -petnoxyHpridired-yigH1 As4lonaiimtolad vy IFBIdetsA-plenol (355

mg, 931 pm drln 861 931 oI)|
|soproptoﬁol%%§a Sg '§t at r %eb'gfr;}rgefradsgéc?n |o§r]1{>gﬁ (?OFIS eplcﬂl ?Zr?ld}rme (430 mg,
4.65 mmol) i @&tﬂ@@l@ﬂ«trm@aﬁwewmw& Fvis8/1e- mﬁ@ﬂmmwr@ii@edﬂa@ea@vmtmcmcﬁmL) and

washed twicgwith 3N Akl RHERINHPR (24LF Rkl by WiinE A2 MidsTdemrgwerdract is
dried over M SO4, filtered and WO 20 1/007324P 010/053224 32.conce trag?de The crude
;ﬁ}%i? % H’L% g %ISS \'

product is pu ﬂ‘?ea By |_€“§E'83E8 R BT NE 6 remaining residue Is ' in
methyl-4- OXIWM%WPHMWMEQ @ﬂﬁ@aéiéﬁbﬂﬁiyﬂhg (iR iSorepipe) 16 Feansepbdiidine (272

mg) asgwh Qﬁ@%d@fudecpl\déjdﬂs Budfedith [Mé’d"]"ﬁ.é3§l£83 ae)rd sohtiaebthiehove epoxide
e e o2 Sueigal folt PR AEG  TE AR L S %@Hféw@tﬁggf?aw%%aﬂ for 3.

The mixture IBCBHCEntated En pro et ified on pre tes using D
containing 1@@)@@!]—.{1‘6%@@@@@@ yl}—2 {1-ethyi-propyl)}-6-methoxy-pyridine (258 mg) as a yeﬂow

(2S)-1-(2-ethwil-4-£2-(1 e thyd-prappd+f-raetwxy-pyridin-4-y1141,2 4joxadiazol-3-y11-6-
methyl-phenoxy)-3-methylamino-propan-2-ol (299 mg) as a beige solid LC-MS: tR 0.96 10 min,

[M-+H]t = 469.12; 1H NMR (CDCI3): 80,84 (t,J=7.3 Hz, 6 H), 1.33 (t, J=7.5 Hz, 3 H). 1.60-1.88 (m, 4
H), 2.429s, DH) A2 55¢lon HY, A5P-BaRA20iebyrE aldfm}@ﬁﬁ’@%hf”‘i)z%e%‘ (meY), 3.89 (d,
J = 5.0 Hz, 2grdndi] QZ f4 8xbk):aéo%ﬁh?@(mtﬂymom)zs(dwelmmammb k257 Ag(03 RubeB) Hte, 1 H),
 anen sl A SSese o s s) g-iééﬁh%P%Mﬁ%é}!%%(%ﬁc@mpa@ siolhjgerdded to

a stirred solution o (
-ethyl- propyEE@H%tﬁ@KnyrWrﬂ&Wlﬂﬁ plalesksiia M- gertainine dife i &rRgat to give the
methylamlnoupéoﬂﬁﬁbauab(Wrﬁggaﬁ%?pumbﬁ;\gtwrohcinapmmmg =r832umiol) (s HOBS§1@1 mg, 753

pmol) i g’H F QQ% Bl% m(%ng rfﬁi ﬁE rthQ{r ;%Q?{o\,e_itrig g&ngqqr)trqt%l 1 Tde, rc‘;,rqug)product is
purified By prep 8 %)n onp rep L ates u %
242 (s, 3 H), 2.61-2.71 (m, 1 H), 278 (q. J = 7.3 Hz, 2 H), 3.82-4.00 (m. 4 H), 4.04 (s, 3 H),

4.14-4.21 (m, 1 H), 7.34 (s, 1 H), 7.46 (s, 1 H), 7.86-7.91 (m, 2 H).

Example 2
30  (S)-3-{4-[5-(2-Cyclopentyl-6-methoxy-pyridin-4-yl}-[1,2,4]Joxadiazol-3-yl]-2-ethyl-6-
methyi-phenoxy}-propane-1,2-dioi
The titie compound is prepared in analogy to Example 1 starting from 2-cyclopentyl-6-
methoxy-isonicotinic acid; LC-MS: tz = 1,14 min, [M+H]™ = 454.16; 'H NMR (CDCls): 61.33
{t, J = 7.5 Hz, 3 H), 1.72-1.78 (m, 2 H), 1.85-1.94 (m, 4 H), 2.03-2.15 (m, 2 H}, 2.41 (s, 3
35 H),2.72(d, J=53Hz, 1H),2.77 (4, J = 7.5 Hz, 2 H), 3.19-3.28 (m, 1 H), 3.81-3.94 (m, 2



20 DCM containing 10% of 7 N NH3 in methanol to give the title compound (149 mg) as a white solid;
LC-MS: tR = 1.14 min, [M+Hr = 527.17; 'H NMR (CDCI3): 80.84 (t, J = 7.5 Hz, 6 H), 1.33 (t, J = 7.5 Hz,
3 H), 1.69-1@3}@3 4 %42.40 (s, 3 H), 2.57-2.66 (m, 1 H), 2.76 (0, J = 7.5 HZu2eDe3:kQ (S, 3 H), 3.76
(d, J = 5.3 Hz, 51 3'80-3.88 (m, 1 H), 3.89-3.94 (m, 1 H), 4.02 (s, 3 H), 4.25 (s, 2 H), 4.28-4.36 (m, 1
H), 7.33 (s, 1 H), 7.45 (s, 1 H), 7.88 (s, 1 H), 257.8%%s, 1 H). Example 10

N4(2S)-3-{4-[5-(2-Cyclopentyl-6-methoxy-pyridin-4-y1)-[1,2 41oxadjazol-3111-2-ethyl-6-
methyl-phen‘ég( %M&%%w&? gﬁﬁjFﬁxél%?%a@fi;ﬂc@a#ﬁ%o%rhé%&e“lz ’C%OE‘ p}é‘ur% Ci{SJprepared
in analogy torExXahrple!td).stdifing trem.2-kyclo 5 hoXyHisonicotinic acid; LC-MS: tR = 1.15
ge ity ¥-6 2 féthok b
min, [m+H]t = 525.14; 'H NMR (CDCI3): 81.30 (t, J = 7.5 Hz, 3 H), 1.67-1.77 (m, 2 H), 1.82-1.94 (m, 4
H), 2.05-2.17%@',%% rr% 2.37 (s, 3H), 2.74 (q, J = 7.5 Hz), 3.07 (s, 3 H), 3.18-3.27 (m, 1 H), 3.71-3.76
(m, 2 H), 3.79°3BBM, 1 H), 3.85-3.91 (m, 1 H), 3.99 (s, 3 H), 4.23 (s, 2 H), 4.26-4.34 (m, 1 H), 7.27
(s), 7.48(s, RISH}-IB62%-CycloppntyBSrethady-pPWTindri b ZMardipre Soibietisgd s 33 Example
11 N-(2-ChlgratAySehbathphsanyd) HBamethoxy-pyridin-4-y11-[1,2,41oxadiazol-3-y11-6-
methyl-phenyl)-methanesulfonamide, HOBt (20 mg, 148 Rmol C 8,AJmol) are
acded 0 8 SHthOH AP & L8 WIS o A0 S LBl Eu
mL). The migilyerpxshrraeiat-eeoE B HiADEBR 9. 108 mmol) and HOBE (1.24 g, 9 mmol) in THF
3-chloro-N-hydoxy-didnethen essRomdrimeincssmethy|bez aroidingea@tmg) h36-4i{006 adjed. The
MIXIUIe, {5 S“ﬁ&z@h% S DR hilsAliad it saban NaitQ3salion andextaried twice
with EA. The combin gvrorg. e&tr_acts are dried over MgSO4, filtered and concentrated. The resulting
orange oil (688)"J e GR¥BIN Y FHameRirar 1o e g destd 8ot disevsd hd B¥RdADSs
removed in acud engriuipiatd enprdctuet is pusified. dikeeepofl badplateedsiity hdptanel HBNE2 to give
the title com L(?’Grﬁﬁ%t?aﬁeaié"@g&q%'W&%‘Mf%ﬁ&yﬂ%&ﬁg@%%*"s'&tz‘tié@?v@@h%'érhh'\/'R
(CDCI3): 50.84 (t, J= 7.5 Hz, 6 H), 1.69-1.88 (m, 4 H), 2.56-2.63 (m, 1_I—f . 2.65 (s, 3 H), 3.]]7 (s, 3 H),
4.02 (s, 3 H)"8!96({80Mk) apdsqecentaes, jhe FEge PRSYH, 'S Eeé)@‘ﬁ'ﬁ? ﬁfﬁﬂé@?@fé‘?i‘l‘*ﬁ 9.0 Hz, 1
H), 8.17¢d, JEa05rHyiolgid. Emtﬁmte:lbﬁentyI—B-me_thoxy»pyridin~4~yi)~{1 ,2.,4]oxadiazol-3-yi}—2—ethyl—6—
N‘{Z'Ch'°r°'é%ﬁfs@%%ﬁlﬁRS@.@%}%&?W&N&!dﬁﬁmﬂ)(ébéié]0%@.%@%19[73:&?3.51& 3 H), 1.70-

methyl-phenyll-methanesulfonamide 20The title coma%?und |sr£repared in analogy to Example 11
starting from 238y@ogdhy 18- hi&hBx - o Qi d8td 20 S8 (&R Hp 6 MMh 4 kF'2 463.01; 1H
NMR (CDCI3)),8 257@uin8Q/ (7.2 HY), 1184402543, 4)H)02.(6-2.36 (en] BiHY, 2165 (sH3 HBS3L7 (s, 3
H), 3.20- 3.2§+(m, 1 H), 4.03 (s, 3 H), 6.24(s, 1 H), 7.30(d, J =1.0 Hz, 1 H), 7.50 (d, J=1.0 Hz, 1 H),
8.07 (d,J=1.3 Hz, 1 H), 8.16 (d, J= 1.5 Hz, 1 H). 25 Example 13
(S)-34 -@:hIoro-415-(2-cyc|openty1-6-methoxy-pyridin-4-y1)-[1,2,4]oxadiazol-3-y11-6-
methyl-phenbxyi-prapanesi] L1SHEHToe tigkehydGrmpsumg-gyprépand ttinZataledgipto Bxdidpieh tl-tarting
from 2-cyclopentyLsGe 39l oxy-1888IGAINC @FI9.&NGo-1,2-propanediol (609 mg, 6.59 mmol) in
(R)-3-chIoro-_4-(§¥23jimetﬁ3%4l, dioxo%ﬂm-éﬁn?ethox )-N- , _

isopropanol (8 mL) and 3 M ag. NaOH (2 mL}/;s stirred at 60°C for 15 h. The mixture is

diluted with EA and washed with brine, 1 M ag. NaOH and again with brine. The org.

25 extract is dried over Na,SQ, filtered and concentrated. The crude product is purified on
prep. TLC plates using DCM containing 10% of methanol to give the title compound (297

mg) as a pale yellow oil; LC-MS™: tg = 0.87 min, [M+H]" = 454.26.

Example 4
30 (8)-3-{4-[5-(2-Cyclohexyl-6-methoxy-pyridin-4-yi)-[1,2,4]oxadiazol-3-yi]-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol
The title compound is prepared in analogy to Example 3 starting from 2-cyclohexyi-6-
methoxy-isonicotinic acid, 3-ethyl-4,N-dihydroxy-5-methyl-benzamidine and (S)-3-chloro-
1,2-propanediol; LC-MS: tg = 1.16 min, [M+H]" = 468.08; "H NMR (CDCh): §1.33 (1, J=7.5
35  Hz, 3 H), 1.34-1.40 {m, 1 H), 1.40-1.52 (m, 2 H), 1.57-1.89 {m, 2 H), 1.77-1.84 {m, 1 H),



hydroxy-5-methyl-benzamidine; LC-MS*": tR = 0.89 min, [M+Hr = 460.18; 1H NMR (CDCI3):
1.72-1.80 (m, 2 H), 1.84-1.95 (m, 4 H), 2.03 (t br, J = 5.8 Hz, 1 H), 2.07-2.16 (m, 2 H), 2.45 (s, 3 H),
280(der H), 3.20-3.29 (m, 1 H), 3.83-3.93 (m, 2 H), 4.02 14(m 2 H),
4.15-4.21 (m: ?ﬂ)b%;oz(d J=1.0 Hz, 1 H), 7.50 (d, J = 0.8 Hz, 1 35H), %933&5?%%’ *Hz, 1 H),
8.09(d, J = 1.8 Hz, 1 H). WO 2011/007324PCT/IBZ810/053224 34 Example 14 _
N4(25)-312-Chloro-415- cIo ent 1-6-methox ridin-4- 1)11 2 4]oxad|azol 3@/ %
S-methy o e PRy SRSy By s et 02 e T oo al st is
dezp&r(ed ||r)1 aﬁd@lfg)ﬁhﬂ?;gmﬁ:@&iﬁwhgﬁmz B¢ybHﬂ)éﬁntyM)ﬁﬁﬁétﬁo)&ﬁk@rﬁ@dﬂnfc&cid (100 mg,
mol) an -[2-chloro-4-(N-
hydroxycarb mlmul‘i 1)-6-methyl-phenoxy]-2-hydroxy-propy1)-2-hydroxy-acetamide (150 mg, 452
[imp; LC- Msg“‘ 585 min, [Mi-H]t = 517.21; 1H NMR (CDC13): 81.69-1.80 (m, 2 H), 1.83-1.95 (m,
4 H), 2.66- 2E$@n92uﬁ9n2c42(s 3%, 3.19 @m(moﬂﬁ (2-68:Reanti-6inretearwidin#=yi4.1, 6.5,
3.5Hz,1 l?) {3@%9&4@? AA)-eLRdeksi-Bvdhyh Q@,ﬁ%@l J=109.5,4.8Hz 1 H?j 4.21 (s, 2 H), 762
4.21-4.26 tbr,J=6.0 Hz, 27 Hz, 1 H J= 10 1H,7.
d J=15 glg ;_i go ?al ‘tjj_6i g l,slgpgal.?r’a Xar% lofigllh:%e sdh%} n)anaéz'oggr fo Examp
(S)-3-(2- Ethy%ltattmﬁomeﬁf?m@m@rﬁéﬂwwuﬂ?fpwmﬁ A0y [ /2ral) 84 diieredl -8 Brcloro-4-

15methyl-phgngxydppnaRanb Ridl rz;wlﬂ%@@me%}q;mrwmg ipangiagy iekremple 1 starting
from 2- methﬁ%{G (3- methyl- bgﬁyl -isonicotinic acid a

(R)-4-(2%-clftriemi V41l oxo‘ﬁ yIEMBA DSt hW I\‘Waréxi 5-Hrethybbér2ahiidine; 4 Bhvs: tr =
1.14 min, [M+BH-+.95611 6} il NOSR (CDE)2) H)., Qﬂs@d sJ 3[6 33—1’21 B.28)(rh, 33K}, 3.327H Kz, BH),
1.64-1.74 ( 2 , 75 - (m, 2 H),
300.3.08 (13 £ 4 0B % 1) TA s s 1 s S o P T g s A 1
H), 7.88 (s, 1 H), 7.89 (s, 1 H). Example 16

25N-R2S)-3&22hathbM 81-(542-methoxy-6-(3-methyl-butyl)-pyridin-4-y1]-[1,2,4]oxadiazol-3-

y1}-6-methylsph Q@pyxir.%zhyﬂﬁpm@rewﬂ\ﬁ By&ks x%&ﬁ%&ewsgmﬁnw §amPed dikzme) is

|cr)nr((;p;1tr3%olJ Itrrln %%aé r%g E)ﬁ amE e%ﬁ stg,rcsd_?%yrgm)pyﬂ La hy%xoxy cerg;%p butyl) Isonicotinic acid (60
hydroxycarbaméinsidoljdr)-6- gretipthgheooxyE2rkifdroxigaoropirid-2shly (Rek yrgc@f@naidel (87 I, 30 269

tmol: LM, (R M 1 A8 A N GHCIAY- 850040 15 %F{n@ukl 32(,

=7.8Hz, 3 1.73 (m, 3 H)
3.49-3.58 (rr?df?ii’) 3. 3”%“(?% ?Hftﬁf% (8! 3¢4)f9{ 1@04 f?;”(mb@éqff) oo b2 36‘6 7, 1 H),
7.32 (d20 = Oyiidzy chiamindSo(d)-G-mdat§Hphedold)l- 718 drtsqyipkdpyl-B8&h (g dxiHdc8Gmide (251

mg, 770 pmol) is added. The mixture is stirred at rt for 30 min, diluted with EA (100 mL)

2(d

and washed with brine. The org. extract is concentrated and the residue is dissolved in
dioxane (50 mL). The mixture is stirred at 100°C for 2 h before it is concentrated. The crude
product is purified on prep. TLC plates using DCM containing 10% of methanol {o give the
25  title compound (180 mg) as a resin; LC-MS: tg = 1.08 min, [M+H]" = 513.13; 'H NMR
(CDCl3): 60.84 (t, J=7.3Hz, 6 H), 1.31 {t, /=7.5 Hz, 3 H), 1.68-1.88 (m, 4 H), 2.38 (s, 3
H), 2.55-2.64 (m, 1 H), 2.74 (g, J = 7.5 Hz, 2 H), 3.50-3.58 (m, 1 H), 3.74-3.94 (m, 4 H),
4.01 (s, 3H), 417-4.25(m, 3 H), 7.00 (tbr, J= 55 Hz, 1 H), 7.31 (d, J= 1.3 Hz, 1 H), 7.43
(d, J=1.3Hz, 1H), 7.86 (d, J=1.8 Hz), 7.88 (d, J = 2.0 Hz).
30
Example 7
N-({28)-3{4-[5-(2-Cyclopentyi-8-methoxy-pyridin-4-yi}-[1,2,4]oxadiazol-3-yl]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide
The titte compound is prepared in analogy to Example 6 starting from 2-cyclopentyl-6-
35  methoxy-isonicotinic acid; LC-MS: tg = 1.09 min, [M+H]" = 511.17; '"H NMR (CDClg): §1.32
{t, J = 7.8 Hz, 3 H), 1.68-1.79 {m, 2 H), 1.83-1.84 (m, 4 H), 2.06-2.14 (m, 2 H), 2.39 (s, 3



Example 17 WO 2011/007324PCT/1B2010/053224 35
N-{2-Chloro- 445 -(2-cyclohexy1-6-methoxy-pyridin-4-y1)-0,2,41loxadiazol-3-y11-6-

methyl-phe f}@ iulfonamlde The title compound is prepared in a ’gjxg (E%Eﬁ%ple 11 starting
from 2-cyclo exy methoxy-isonicotinic acid; LC-MS™: tR = 0.94 min, ? = ; IH NMR

(CDCI3): 8 5 1.27-1.68 (m, 5 H), 1.77-1.84 (m, 1 H)31,88-1.95(m, 2 H), 2.00-2.07(m, 2 H), 2.65(s, 3

H), 2.75 (tt, J= 11.5, 3.3 Hz, 1 H), 317(:1%'%’>H (s,3H 623§s 1H), 7.31(d, J=1.0 Hz, 1 H),
748 (d J= B o1y 5.6 (L2 lo MeD-4-45. 81y 10, S sty L AL - 1)
10N-(2-Ethyh4-(5s12-)-dtheH43zd oyl B GHmetHote/bpytidin 24 3p1s11 244 TokAdsai o3 488 (6; 1 H).

methyl- phenylg—mg hqqr)esulfonamlde The title compound (24 mg) is prepared in analogy to Example 11
starting from 2-(1- ethyl propyl)-6-methoxy-isonicotinic acid (32 mg, 143 grnol) and
3-ethyl-N-hydroxy-4- methanesulfonylamino-5-methyl-benzamidine (40 mg, 150 grnol); LC-MS"*: tR =
0.91 mirs, 1ERampldP = 459.09; 1H NMR (CDCI3): 80.85 (t, J = 7.3 Hz, 6 H), 1.36 (t, J = 7.3 Hz, 3 H),

1.69-1.89(m Nﬁﬁié 122603 U}c%ﬁlﬁiﬁﬁrﬁ@lhéﬁ)pﬁrﬁmﬂ AR ;2 d18x 2ok 4513602 (s, 3

H), 5.92 (s, 1 H 7. 99 1 H). Example 19
PON-4 15 (f@ydoﬁeﬁ(?bfé_! oo aonackimie] 1 DOTEE T

phenyl}- metﬂ"é?ﬁe%ﬁﬁf@ﬁmﬁ’ﬁd@dTﬁeWﬂ@a&ﬁmﬁoafﬂﬁingB @R iephral@itnarieoy Y-y Boaniier 11
starting ffomn?etﬁb{ Q@ﬂ&wan%mh%msomeoﬂ@mmqmmg 524 A5l eird ertiyl-Nrgdroxy-4-

methan sulf mi h m 6 S*" in, 25 [M+H] =
457.054H l\?&é& I% § ié?ei a”/"% qe?&sz é?gf‘é%"%q}ﬁﬁ% ™y Bh) 119%6 HE 06-2.16
(m, 2 H), 2.58)9, @H)OQ 93%(1%, =38 S HEHR BPORI (8). B H), 3@&%@@*’(%111 HOHS, 7@@’@%@3 #), 5.88
(s, 1 H), 7.3%{saddl)s, 33 Ga1-kd47Q73($1) 1k & 99 bsHi, HeoRxampler2B (s, 1 H), 7.85 (s, 1

H), 7.87 (s, 1 H).

15 Example 8
N-{{28}-3-(2-Ethyl-4-{5-[2-(1-ethyl-propyl}-6-methoxy-pyridin-4-yi]-{1,2,4Joxadiazol-3-
yl}-6-methyi-phenoxy)-2-hydroxy-propyl]-2-hydroxy-N-methyl-acetamide
a) To a solution of 2-(1-ethyl-propyl)-8-methoxy-isonicotinic acid (436 mg, 1.95 mmol) and
DIPEA (759 mg, 5.86 mmol) in DMF (30 mL), TBTU (627 mg, 1.95 mmol) is added. The

20  mixture is stirred at rt for 15 min before 3-ethyl-4,N-dihydroxy-5-methyl-benzamidine (379
mg, 1.95 mmol) is added. Stirring is continued at rt for 2 h. The mixture is diluted with DCM
(100 mL) and washed three times with sat. ag. NaHCO; solution. The org. extract is dried
over MgSQ,, filtered and concentrated. The residue is dissolved in dioxane (20 mL) and the
mixture is stirred at 100°C for 18 h. The mixiure is concentrated and the crude product is

25 purified by prep. HPLC to give 2-ethyl-4-{5-[2-(1-ethyl-propyl)-6-methoxy-pyridin-4-yl}-
[1,2,4]oxadiazol-3-yl}-6-methyl-phenol (355 mg) as a beige solid; LC-MS: {g = 1.20 min,
[M+H]" = 382.04; "H NMR (CDCl3): §0.84 (t, J = 7.3 Hz, 6 H), 1.34 {t, J = 7.5 Hz, 3 H),
1.68-1.88 (m, 4 H), 2.36 (s, 3 H), 2.57-2.65 (m, 1 H), 2.74 (g, J = 7.8 Hz, 2 H), 4.02 (s, 3 H),
500 (sbr,1H), 7.33(s,1H), 7.45 (s, 1 H), 7.85 (s, 2 H).

30
b) A mixture of 2-ethyl-4-{5-[2-(1-ethyl-propyl)-6-methoxy-pyridin-4-yi]-[1,2,4joxadiazol-3-
yii-8-methyl-phenol (355 mg, 931 umol) and (R)-epichlorchydrine (861 mg, 9.31 mmol) in 3
M ag. NaOH (4 mL) and isopropanol (15 ml.) is stirred at rt for 18 h before a second portion
of (R)-epichlorohydrine (430 mg, 4.65 mmol) is added. Stirring is continued at rtfor 8 h. The

35 mixture is diluted with EA (100 mlL) and washed twice with 1 N ag. NaOH solution {(2x15
mL) followed by brine (25 mL). The org. extract is dried over MgSQ,, fillered and



30N-{4-[5-(2-Cyclohexy1-6-methoxy-pyridin-4-y1)-0,2,410xadiazol-3-y11-2-ethyl-6-methyl-
phenyll-methanesuIfonamide The title compound (7 mg) is prepared in analogy to Example 11 starting

from 2-cyc|z}g X%ﬁ thoxy-isonicotinicacid(40mg,147grnol)and3-ethylN-hyd ‘6?&3424
methanesulfonylamino-5-methyl-benzamidine (42 mg, 155 gmol); LC-MS**: tR = 0.94 min, 35[M+Hr =

471.02; 1H NMR (CDCI3): 81.35 (t, J = 7.8 Hz, 3 HP21.40-1.70 (m, 5 H), 1.77-1.84 (m, 1 H), 1.88-1.96
(m, 2 H), 2.00-2.08 (m, 2 H), 2.56 (s, 3 H), 2.71-2, 1 H), 2,9

2011/007324PE314 %%olg%ﬁ’ﬁfzﬁ'“%%”&ﬁoﬁlﬁ ?}ré)y P8 (s*"ﬁ” éé)gﬂj’? SR EE T 1y, 7.32
(s, 1 H), 7.40nahl-HpxTrea7itesthom)yrngolid) 2 Hipgstimanhie-dit2-(1-ethyl- DFODW)-B -methoxy-

5(S1-344(3- (AWl OPENbIdr GBSIHRX ponaidind-Mb)-0, 2. Alexasiapat-ary kaseibyl-6-
methyl-phenoxyl-propane-1,2-diol a) To a solution of
2-cyclopentyl-N-hydroxy-6-methoxy-isonicotinamidine (870 mg, 3.70 mmol),
4-benzyfoxys3-Rnjitmmdtig demecipcxisid (A600ny, 81P0meNdl antirBibEA It grefiararitol) in
DCM (30 mlgyy TBTddrida4s 8. s@ﬁédmmOA) addsds henvixiuerisistisrebat-sted Gfariddchefere diluted

with EA (150 m )and Wa er (50 mL). hase i arated, washed wi NaHCO3
solution (50 Rt %IIW@&’Wbrm@T 0 (é) fe% Ove ?el%’e%w fdm ?ag)]f?d c\:?clmcen ?0‘8 Yhe

ried ove

remaining pakSbiciRrebilis- ﬁi@dwwﬁﬁﬁmmﬁmﬁyﬁd'@h%ﬁﬂsﬁr?eﬂ%@ﬂ@5@ foy18-h. The solvent
is evaporateg@ﬂgl; .%u@%pr@d%dﬁr@%lﬁgﬁrbﬂ S@on ﬁibp@@@ltﬁl@%mthbe\mm§£9\%9 to give

4-[5-(4- benz -3- 4 d| -2-CY. entyl-6- y-pyridine

(1040 1y )a B}F ﬁjhﬂ‘ 411251_?%‘? @H_@ %gﬁfgﬁ[& %15%9 %F‘P ig E’h% % Pd) is

added to a sbERGBdIm, 4 H), 2.41 (s, 3 H), 2.55 (s, 3 H), 2.57- 264 m, 1H), 278 (q, J= 75Hz 2H)

445-(4-benzylgxy, 3£ W'M@tbylmwaém 4)axadligzal:3- Mi,)ﬁmwlﬂp@ﬂtwﬁ@ym@ﬁwdwrldlne

(1040 mgq, 2&%%10@ %49 THJ: (?% Lrlm 1a¥4d_m§t gmj)ld$ #)755 dn'letU‘I’ ﬁﬁd under 1 bar of
at

H2 at rt for 2 |S removed by iltratl an Tate | éoncentrazted and dried to give
443- (2-cyclopentyl-6-methoxy-pyridin-4-y1)41,2,410xadiazol-5-y1]-2-ethyl-6-methyl-phenol (672 mg)

as ;r(wzqfé-vvlhii?@@&dgﬂa%mﬂ:&}aaﬁ&ag 58 uiNGHHE L Fd38 02 s@0s) ﬁ)!ﬂiiéﬁﬂkﬁﬁ(.@@-? (Z—ethylﬂdr( .
443-(2-cyclopentyl-6-methox Il 0 1 ol (150 mg,
395 ,t.mol) a d{%éiﬁ%ﬂﬁg%‘)ﬁ %‘nq i #&%QJH?%%T rﬁr%%) ;lsﬁy @%}:ﬁ‘g% ejgnd 3 N ag.
NaOH (1 mLpifatiereidcapmpafarot§h4 The Afxtureocls dikaelil wiH B (80 9, W@@h@@vﬁ@ﬁl M ag.
NaOH solutipy2Q, L7>5f9'19%?9' Ryrpings@Qmbirslied ayer MaaRd filteragrand, cangentrated. The

crude product is purlfled by pre
concenirated. The crude product is purified by prep. HPLC, then on prep. TLC plates using

20 DCM containing 10% of 7 N NHj in methanol to give the title compound (149 mg) as a
white solid; LC-MS: tz = 1.14 min, [M+H]" = 527.17; *H NMR (CDCls): §0.84 (t, J = 7.5 Hz,
6 H), 1.33 (t, J = 7.5 Hz, 3 H), 1.69-1.88 (m, 4 H), 2.40 (s, 3 H), 2.57-2.66 (m, 1 H). 2.76 (q,
J=75Hz 2H) 3.10 (s, 3 H), 3.76 (d, J = 5.3 Hz, 2 H), 3.80-3.88 (m, 1 H), 3.89-3.94 (m, 1
H), 4.02 {s, 3 H), 4.25 (s, 2 H), 4.28-4.36 (m, 1 H), 7.33 (s, 1 H), 7.45 (s, 1 H), 7.88 (s, 1 H),
25 7.892 (s, 1H)

Example 10
N-{{28)-3-{4-[5{2-Cyclopentyl-6-methoxy-pyridin-4-yi}-[1,2 4Joxadiazol-3-yi]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl}-2-hydroxy-N-methyl-acetamide
30 The title compound is prepared in analogy to Example 9 starting from 2-cyclopentyl-6-
methoxy-isonicotinic acid; LC-MS: tr = 1.16 min, [M+H]" = 525.14; "H NMR (CDClg): §1.30
(t, J = 7.5 Hz, 3 H), 1.67-1.77 (m, 2 H}, 1.82-1.84 {m, 4 H), 2.05-2.14 (m, 2 H}, 2.37 (s, 3
H), 2.74 (g, J = 7.5 Hz), 3.07 (s, 3 H), 3.18-3.27 (m, 1 H), 3.71-3.76 (m, 2 H), 3.79-3.85 (m,
1 H), 3.85-3.81 (m, 1 H), 3.99 (s, 3 H), 4.23 (s, 2 H), 4.26-4.34 (m, 1 H), 7.27 (s}, 7.48 (s, 1
35 H),7.84(s,1H) 786 (s 1H)



30 HPLC to give the title compound (95 mg) as a pale brown oil; LC-MS™": tR = 0.88 min, [M+H]t =
454.08; 1H NMR (CDCI3): 51.34 (t, J = 7.0 Hz, 3 H), 1.67-1.79 (m, 2 H), 1.82-1.96 (m, 4 H), 2.04-2.15

(m, 2 H), 2. 79(q, J = 7.0 Hz, 2 H), 3.18-3.29 (m, 1 H), 3.81- 4.01 (s, 3 H),
ﬁ‘ﬁﬂ?"%@‘ts 1 H), 7.49 (s f% 3% AL

4.15-4.22 (m, , 1 H). 7.93 (s, 1 H), 7.94 (s, 1 H). 35 Example 22 WO
2011/007324PCT/1B2010/053224 37 33 '
(R)-3-{4-[3(2-Cyclopenty1-6-methoxy-pyridin-4-y1)11,2,410xadiazol-5-y11-2-ethyl-6-
methyl-phen%&?/’[’)‘ﬁ 86§ne-1,2-diol The title compound (66 mg) is obtained as an almost colourless oil
in analogy tNHZPhpieo-4-23-Battatgvironepyl}-6-methoxy-pyridin-4-yil-{1,2 4Joxadiazol-3-yl}-6-

443-(2-cyclopeatylhamsinaemRyidinmdnghlilit 2,4loxadiazol-5-y11-2-ethyl-6- Smethyl-phenol (100
mg, 264 ['mop_and (R)-3-chloro-propane-1,2-diol %244 mg 2.21 mmol)'d]_g-MS“": tR=0 %8 min, [M+Nr
= 454.21. %ﬁ g, 148 umol) and EDC HCI (28 mg, 128 pmol} are added to a solution of 2-(1-

N-((2S)-8-{4€B(DEpelppenttibt-metvotyipyidiBa-yd)-| B2 tokadiantt- G if-2-etisygdure is

10methyl-ph&npg8/}-£-f}¥dg erSprr?lWDégﬁQXdr@%ﬁr&%em%x@ﬁﬁ@m%mon lamino-5-methyi-
4-13-(2-cyclopentyl-6-met oxy-%dln-4-y1)41,2,4loxad|azol-5-y11-2-etrr%l- - methyl-phenol (150

mg, 395 limPFaFRINRN et MRIHAENIBEHHEI 3T0s MiFEIFis BHFRE FARDIYa W) 28iers Nisag. NaoH
(1 mL) is stirgedted fitar &2 gl handriyesigidduied witteEAd(BoicalyjtwashethwithritiieaotidaOH

solution (20 mp) Rlgyied By BHnG 20 heF61 GEE MO LiRses AR ARRESBITRSHoT e crude

r'g? j
product is purified on prep. TLC plates using heptane:EA 1: ive , _
2-CyCIo&nty}i-‘ﬁ%@-‘(’@@-‘@ﬂ’f?pyﬁ]ww- eated to 80°C for 3 h. The solvent is removed in vacuo
oxiranylmethandy 4 enydd4dr cddoisauiatial-Baydrdp6 -Thethiaxgs pygiidime (@G e1ith A dopmde Yl oil;

LC-MS" 1R =100, rin g4 HH1t 24308 <8B) ASRISHOR.OL 0 88 min, (M+H]' = 465.06; "H NMR
2-cyclopenty1-445-((8&% ethyl-5-methyl-4-oxiranylmethox

- -phenyl)-
[1.2,4]oxadidsdiFay14 %@t%’o&%ﬁ;}?ﬁiﬁé@@é*ﬁ?@? '§§dmm%)ﬁ)ir?2rll¥§|2r\ﬁ%% hEtha e & hi)-is stirred
at 65C for 24317 The3rmixXtI0R is. ey ap@ates and Xnsd (0, giveldite (28)7148rind= 0.8 Hz, 1 H),

3-{443-{§-Cygl‘9p?gty)ﬁimq_@og(mog(i@|'(|a4:y;)f_l§&4;@?@iazoI-5-y11-2-ethyl-6-methyl-phenoxy|-propa
n-2-ol (101 mgQ) as ‘a pale yeliow 6il; LC-MS**: tR = 0.72 min, [M+H]t = 25453.27. c) To asolutionof

(2S)-1-amino-3-{413-(2-cyclopentyl-6-methoxy-pyridin-4-y1)-
[1,2,4]oxadiszokdbpld 2-ethyl-6-methyl-phenoxyl-propan-2-ol (100 mg, 220 pmol), glycolic acid (22 mg,
289 pmol) angl DIPF6, (3% 1510, 866 HBANIE IR SR H iREYIG3 Flio288 b RaRRlsls added. The

mixture is stirred at rt for 1 h before it ils diluted with'EA (50 mL) and washed with sat. ag. NaHCO3
solution (20 MESTEBRRY BySHRESHRIT™AE org. extract is dried over MgSO4, filtered and

concenditedl FEhttlerademrodii it imemandiedbynplegqy. FLETEIgIVE tartitie tomBotietPpesiyhe) as an
almost colouglessQiLilfritdRic 18dT DcBtharin ([MHt i bl @R HH NIMES (GDELRMRYSSdE) & 7.5 Hz,
3H), 168'1’?%%.’8% l(_|n)1 2 H), 1.84-1.95 (m, 4 H), 2.06-2.16 {m, 2 H), 2.85 (s, 3 M), 3.17 (s, 3 H), 3.20-
3.20 (m, 1 H), 4.03 (s, 3H). 68.24 (s, 1H), 7.30(d. J= 1.0 Hz, 1 H), 7.50 (d, J= 1.0 Hz, 1
H), 8.07 (d, J=1.3Hz, 1 H), 8.16 (d, = 1.5 Hz, 1 H).
25
Example 13
(8)-3-{2-Chloro-4-[5-(2-cyciopentyl-6-methoxy-pyridin-4-y1)-[1,2.4]Joxadiazol-3-yi}-6-
methyi-phenoxy}-propane-1,2-diol
The title compound is prepared in analogy to Example 1 starting from 2-cyclopentyl-6-
30  methoxy-isonicotinic acid and (R)-3-chloro-4-(2,2-dimethyl-[1, 3ldioxolan-4-yimethoxy)-N-
hydroxy-5-methyl-benzamidine; LC-MS*™: tz = 0.89 min, [M+H]" = 460.18; H NMR (CDCl,):
§1.72-1.80 (m, 2 H), 1.84-1.85 (m, 4 H), 2.03 (t br, J = 5.8 Hz, 1 H), 2.07-2.16 (m, 2 H),
2.45 (s, 3 H), 2.80 (d br, J= 5.0 Hz, 1 H), 3.20-3.29 (m, 1 H), 3.83-3.83 (m, 2 H), 4.02 (s, 3
H), 4.11-4.14 (m, 2 H), 4.15-4.21 (m, 1 H), 7.30 (d, J = 1.0 Hz, 1 H), 7.50 (d, J = 0.8 Hz, 1
35 H),785(dJ=1.8Hz, 1H),808(d J=18Hz 1H).



351.82-1.95 (m, 4 H), 2.05-2.15 (m, 2 H), 2.41 (s, 3 H), 2.76 (g, J = 7.5 Hz, 2 H), 3.18-3.28 WO
2011/007324PCT/1B20101053224 38 (m, 1 H), 3.49-3.59 (m, 1 H), 3.75-3.95 (m, 3 H), 4.01 (s, 3 H),
4.18-4.26 (n}fv %1@007?29’ J=43Hz,1H),7.49(s,1H),7.91(s, 1H), 7'%3{* S O1 H). Example 24
5N-((2R)-34 é -Cyc opentyl-6-methoxy-pyridin-4-y1)-[1,2,4]oxadiazol-’5)-y 3(13%3:}1?’%4
methyl-phenoxy}-2-hydroxy-propy1)-2-hydroxy-aceté#ide The title compound is prepared in analogy
to Example 23 usin (‘S)-epichlorohydrine; LC-MS™: tR = 0.84 min, [M+Hr =511.27. 10 Example 25
(S)-3-(445-(2E#W3f%]gﬁeﬁtyl-6-methoxy-pyridin-4-y1)-[1,3,410xadiazol-2-y1]-2-ethy|-6-
methyl-phenbix{{RBapgineHicRedda]5 43 -Aystdptaty bé 2neyictoyemiyithi6-treliHd 3 4knaid bimiciagld

hydrazide (8¢Q 0@ itk D2 4 REBZYIBY Us_‘il'_wyér-&ggggtgmagic acid (1.00 g, 3.70 mmol) and
DIPEA (1.44 g,11.1 15 mmoi; in DCM %g mlg, TBTU (1.43 g, 4.44 mmol) is added. The mixture is

stirred at rt for't W eRPR R A it B (B58 FREYEL & vARYRP Y 0ftn B eFIRE ofg SRt % Barated,
washed Wwith gatopeptNEHECO3sekiraro{bi rtif foliived, bysBrimedmL)S ENad-(reldg@ O, filtered

and concentiglgd AN palsplaw Al dissaMatin diiD Bk ARt Rgess (gaoent

(1.23 g, 5.18 mmol) is added. The mixture is stirred at 11 r 15 min under 20 microwave Irradiation
before it is ditRedBHitTEA oWl fand-fheHediide Rtk ddie B RIGOHR ory88xt AT dried
over MgSO42 filletegBangbdendenirated-ans her)de 4 oelLicHis pusifiezb iy CGHRIE Siticaaygheluting

with heptaneif %310 giye A:[91(4-Banayioxy-3-athyls, 4 o4 (m, 1 H) 4.1 (s, 3 H), 4.06 (dd, J =
5-methyl-phe9rt1% 41,3,41oxadiazol-2- 11-2-cyc|openté/l-6-me hoxy-pyridine (750 mq) as a pale yellow

oil; LC-Ms™ 4 06 ity (RIHP24Y0%4 19280 d/B)H( 153 #1058 dY4s hided%b @ sbfution of
445-(4-benzylSxyz34ethy 14 fdethylphetyy 1) H1, 3. B dxad m2d-Bzy 1+ @yttofenty -8 e thiaxy-pyridine
(750 mg, 1.60 mmol) in THE (20 mL) and methanol (20 mL). The mixture is stirred under 1 bar of H2 at
rt for 24 h. The catalyst is removed by filtration and the filtrate is concentrated and dried to give 4-[5-
30 (2-cyclop§mpé‘-"vrﬁgthoxy-pyrid in-4-y1)-[1,3,4]oxadiazol-2-y1]-2-ethy1-6-methyl-phenol (495 mg)
as a white sdfid:3HE-FgH4+{3-42018thoiy -GNt byB80IR B -H dMRWDB-R KIS dBER B {¥)}36= 7.5 Hz, 3
H), 1.634l.74{80n A -bbehosl) IpbShlhe 4, Hhid1 99-2.09 (m, 2 H), 2.29 (s. 3 H), 2.69 (q. J = 7.5 Hz, 2 H),
394 (s,3H),7.26(d,J=10Hz,1H),7.50(d,J=0.8Hz, 1H), 7.76 (d,J=2.0Hz, 1 H),7.78 (d, J =
2.0 Hz, 1 H).T%ﬁc?’%o‘i‘i’féﬁ’?ﬁgdi@ﬁe %%i%ﬂ?é%%%é&ﬁ%ﬁxlu?é%g o el 6
445-(2-cyclop@tiyl-e-meirexgolipitainidiapi 4R 34 Rk ditiatol-Ph 3iataptbyimetiopypReniofn 400 mg,

264 p,mol) anghtSlySHHHARP-BEARANRIAL1HAVR44 MO 2, MRS} B isgprepanaig (@bb%?}dg?f N sg.
NaOH (1 mL“? 1 M sq.

stirred at_70C for 48 h, The mixture is dilyt ith EA (50 mL), washed wit
NaOH solution ?ééﬁ?[)gg’llg\%éc%y?bg% (20 _él)‘(?‘riiﬁ% |e)5|c;;[ é\?l\'”K/fg@MS, ﬁ%te%é% évnc’i” E%r%vgktﬁ%ted. The
crude p#Bduct fsputified by. @824 LT, 13 Give -B7e3Rik (cordpbul d4E698 ¢ a8 Hwhitd eolidH).C-MS**:

R = 0.83 min, (Mt FASHL2 AFINMR(ERCIBH)BEAB (|, J=07hk12, B)H).s5.85-11808D & H),
1.83-1.96 (m, 4 H), 2.05-2.15 (m, 2 H), 2.42 (s, 3 H), 2.78 (q, = 7.3 Hz, 2 H), 3.19-3.30 (m, 1 H),
3.82-3.99 (m, 4H), 4.02 (s, 3 H), 4.15-4.23 (m, 1 H), 7.22 (s, 1 H), 7.48 (s, 1 H), 7.84 (s, 1 H), 7.86 (s,

Example 16

25  N-[{28}-3-(2-Ethyl-4-{5-[2-methoxy-6-(3-methyl-butyl)-pyridin-4-yi]{1,2 4loxadiazol-3-
yi}-6-methyl-phenoxy)-2-hydroxy-propyl]-2-hydroxy-acetamide
The title compound (12 mg) is prepared in analogy to Example 6 starting from 2-methoxy-6-
{3-methyl-butyl}-isonicotinic acid (B0 mg, 269 pmol) and (S)»N-(3-[2-chloro-4-(N-
hydroxycarbamimidoyl)-6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide (87 mg,

30 289 umol); LC-MS: tz = 1.10 min, [M+H]" = 513.23; "H NMR (CDCL): §1.00 (d, J = 6.3 Hz,
6 H), 1.32 (t, J = 7.8 Hz, 3 H), 1.64-1.73 (m, 3 H), 2.40 (s, 3 H), 2.76 (g, J = 7.5 Hz, 2 H),
2.81-2.87 (m, 2 M), 3.49-3.58 (m, 1 H), 3.77-3.94 (m, 3 H), 4.03 (s, 3 H), 4.19-4.25 (m, 3 H),
7.00 (tbr,J=6.0Hz, 1H),7.32(d, J=0.5Hz, 1H), 748 (d, /= 0.8 Hz, 1 H), 7.87 (s, 1 H),
7.88 (s, 1 H).

35
Example 17



101 H). Example 26
(R)-3-{445-(2-Cyclopenty1-6-methoxy-pyridin-4-y1)-[1,3,41oxadiazol-2-y1]-2-ethyl-6-

methyl-phe -1 2-diol 15The title compound (40 mg) is obtai olid starting
rk%y%oﬁ’{%ﬁ?ﬁ% ]?% f%jz@‘g’ Ui,

from 445-(2-cyclopenty1-6- methoxy-pyridin-4-y1)11,3,41oxadiazol-2-y1 methyl-phenol (50
mg, 132 ttmol) and (R)-3-chloro-propane-1,2-diol (1121? mg, 1.32 mmol) in analogy to Example 25;
LC-MS": tR = 0.82 min, [M+H] = 454.21. 20 Exampl

N-((28)-3-{4 'fé%zc&&%ﬂaééﬁt YGIEOLP ;SW‘&HW 915“{1"342%)%3&&%%?2'15%?‘23@{}1' *6-
methyl-phenoxyimd-biyenghyprtepntsaifopdroide acetamide The title compound is prepared in analogy

to Example 23staiting Howfr [R-(#epdriaPRniibiogy to Exampie 11 starting from 2-cyclohexyl-6-
6-methoxy- pyrldln -4-y1)-[1,3 4]oxad|azol -2-y11-2- eth -6- met phenoland{@) 2 e |chlorohydr|ne

LC-MS™: tR28 9’@’&%&?‘?&)5%]33'%1L1C1'§ T raMETCEE 1 BY 32”(?7312 5¢1.79 (m,
2 H), 1.80-1.087468 (M), R:0512718 64 (@ H)HR. 485! 35H)), 27-6 @I00-2 T 52, 12)I-2)53 assaaHas (m, 1 H),

3.49-3.59 (1 Ashhl, 376135944m, 31, 4.04 a%%ﬂaég%m%?m 194486, 9 = PPz, 1 H),

o s, %%/éo?eéﬁ i?iﬂ'%) = Dt 2685 By 6.

methyl-phenoxy)-2-hydroxy-propy1)-2- hydroxy -acetamide The title compound is prepared in analogy
to Example %&aﬂgﬁmfrom 4-[5-(2-cyclopentyl356-methoxy-pyridin-4-y1)41,3 4]oxad
-6

|Vavzc())I2% 011/)03‘@ 80@? éS}&é)lchI%roh gsrllrrl] ml-'gyh/l?l ?jﬁ)xaglazo ;M+H] 511.24.

(S)-3-(2- Chlmeﬁﬁ&@@b@h@@e@ﬁmhm@%yndln 4-y1)-[1,2,4]oxadiazol-3-y11-6-
methyl- phe”ﬂw}ﬁﬂé’%ﬁﬂﬁ%@ﬂi@hﬁ;—y@ﬂiﬁﬁa@@dﬂﬁ%ﬁ@@ M@@Fﬁﬂénﬁ @@?AQQ&Q iRoRXamMPieng-starting

from 2-cyclohexy-6- h t hl 5. ; di d
()5 ehioro DO T GRUE (2 (Eming 8 B8 oeg s FEAR DR 60, 08 (¢, 1
H), 7.94 (s, Tethanessifspdaing: scm(shsm bigZaBiir, (10H) 104 1D 4ubdl (M CME 4103 B93 R)).3.84-3.95
(M, 2 H)s 2.8¢(s.br=145D), o% 6Rr ik D%:H) 3645%(6 3 ) 3-89-318 (M@ 10 A BF1.96(m, 2 H),

176184(m1 ), 1.15-1.68 (m 0%(Exam?p
N-(2-Ethyl-4(8%2 -ty -ﬁﬁe{ﬁ {oyfidineA2y 11 2% thazor 39172 H). 3.18 (s. 3 H),
methylpheny)oadthanesalihamide), 7.33 (s, 1 H), 7.44 (s, 1 H), 7.97 (s, 1 H), 7.99 (s, 1 H).

Example 19
20  N-{4-5-(2-Cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4Joxadiazcl-3-yi]-2-ethyl-6-methyl-
phenyl}-methanesulfonamide
The title compound (48 mg) is prepared in analogy to Example 11 starting from 2-
cyclopentyl-6-methoxy-isonicotinic acid (48 mg, 217 umol) and 3-ethyl-N-hydroxy-4-
methanesulfonylamino-5-methyl-benzamidine (62 mg, 228 umol); LC-MS**: tz = 0.91 min,
25  [M+H]" = 457.05, "H NMR (CDCl): §1.35(t, J = 7.5 Hz, 3 H), 1.71-1.80 (m, 2 H), 1.84-1.95
(m, 4 H), 2.06-2.16 (m, 2 H), 2.56 (s, 3 H), 2.93 (g, J=7.5 Hz, 2 H), 3.18 (s, 3 H), 3.21-3.30
(m,1H), 4.02(s,3H),588 (s, 1H),7.31(s, 1H), 7.51 (s, 1 H), 7.97 (s, 1 H), 7.99 (s, 1 H).

Exampie 20
30  N-{4-[5-(2-Cyciohexyl-6-methoxy-pyridin-4-yl}-[1,2,4Joxadiazoi-3-yi]-2-ethyl-6-methyl-
phenyl}-methanesulfonamide
The title compound (7 mgj) is prepared in analogy to Example 11 starting from 2-cyclohexyl-
6-methoxy-isonicotinic  acid (40 mg, 147 wmol) and  3-ethyl-N-hydroxy-4-
methanesulfonylamino-5-methyl-benzamidine (42 mg, 155 umol); LC-MS**: tg = 0.84 min,
35 [M+H]" =471.02; "H NMR (CDCls): §1.35 (t, J = 7.8 Hz, 3 H), 1.40-1.70 (m, 5 H), 1.77-1.84
{m, 1 H), 1.88-1.96 (m, 2 H), 2.00-2.08 {m, 2 H), 2.56 (s, 3 H), 2.71-2.81 (m, 1 H), 2.93 (q. J



15The title compound is obtained as a white solid (85 mg) in analogy to Example 11 starting from
2-methoxy-6-(3-methyl-butyl)-isonicotinic acid (131 mg, 0.587 mmol) and

3-ethyl-Nhy -4- fg%anesuIfonylamino-5-methyl-benzamidine (186 ();% [); LC-MS™: tR
=1.07 min,%%]‘ﬁ@ 4.23; 1H NMR (D6-DMS0): 6 : 9.07 (s, 1 H), 7.8;1%, %q'@ggﬁ(gs 1 H), 7.30

(s, 1 H),3.95 (s, 3H), 3.13 (s, 3 H), 2.79-2.90 (m, 4361), 2.47 (s, 3 H), 1.58-1.68 20(m, 3 H), 1.23 (t, J =
7.5Hz,3H),0.95(d,J=62Hz ample 31 GTPyS assay to determine EC50 values 25GTPyS

62 Hz, 6 H). Examp
binding assay<-3/&p@ s %é’&/@ipﬁﬁ%rgﬁéﬁpﬁgt@s ?N“Un?:’,%azi%%'?')’iﬁ'%gﬂﬁa? VBIUnTE 6% 200 pl,
using membftate pedgaratiins of CHO cells expressing recombinant human S1P1 receptor. Assay
conditions are 20 mM Hepes (Fluka, 54461), 100 mM NaCl (Fluka, 71378), 5 mM MgCI2 (Fluka,
63064), 0.1% BSA (Calbiochem, 126609), 1 pM GDP (Sigma, G-7127), 2.5% DMSO (Fluka, 41644),
50 pM 358-&1“?’95;%/3 ersham Biosciences, 30 SJ1320). The pH is 7.4. Test compounds are
dissolved an@Hadted (2 olemmM3btand thraxynwryidired-ut ot leragizelfeyid23ahviin 150 pl of the

above assay Lol ARSIy M 3R&SP TPYS. After addition of 50 pl of 353-GTP7S, the assay is
incubated for 1.h at rt. T?e as %y is {erminﬁﬁag %y transfer . of the reacp'on mixtur(%_;g a Mu%t' reen
i SN - | ine

plate (Millipo%, l@l&l—ﬁ%’ oinamid m

P60) dsing 2 AR Ry PR E0SRRI s By TR plates 35are
washed withigectofdbeozmrnaeiHP-OARaM 2R T2 ¢34 K 3d8h Y. dridtmseclcandiiEH dikdrh @nd, after
additi/on of 251p1 Njiﬁé@%m@?\@(@%&6Kﬁrﬂﬁi@%ﬂwgﬁe&mrﬁlﬁﬁﬁiﬁgb@ﬁ@%)?r%:j@ixtme is stirred at rt ;
2011/007324PCT/1B2010/053224 4 n the top. M rane-bound 35S-GTPyS is measure
it 2 10O e A L o0 et o e b a1 P orae e Bt o of the
maximal spetfidah 3 TEaY.SP8- G -STRAEIAE KRYdME iSHeKERYelrhy SoBtraktiniadm&Secific
binding fromnmaximakdrianting. Mecemakkintingrisriieisimeilnbaiapon Batindiedhe didtisereen plate in

the presenceof 10,4011 Nanseegfighingino s s arount albinding. ndisaangef an

agonist in the assay. 10Agonistic activities (EC50 values) xemplified compounds have been
measured. ERESIRIANES 86 gBrApiRddtaRe iRy d ThiT e ZIoribReeviesymsEtintof

Example EChathyMinknyl-[1,2,4]oxadiazaol-3-yll-2-cyclopentyl-6-methoxy-pyridine (1040 mg) as a pale
yellow oil: LC-MS**: tz = 1.11 min, [M+H]" = 470.26.

b) Pd/C (150 mg, 10% Pd) is added to a sclution of 4-{5-(4-benzyloxy-3-ethyl-5-methyl-
phenyl)-[1,2,4]oxadiazol-3-yl]-2-cyclopentyl-6-methoxy-pyridine (1040 mg, 2.22 mmol) in

20  THF {20 mL) and methanol {20 mL). The mixture is stirred under 1 bar of H; at rt for 24 h.
The catalyst is removed by filtration and the filirate is concentrated and dried to give 4-[3-
(2-cyclopentyl-6-methoxy-pyridin-4-y)-[1,2,4Joxadiazol-5-yl}-2-ethyl-6-methyl-phenol (672
mg) as an off-white solid; LC-MS**: tr = 0.87 min, [M+H][" = 380.27.

25 ¢} A mixture of 4-[3-(2-cyclopentyl-6-methoxy-pyridin-4-yi)-{1,2,4]oxadiazol-5-yl}-2-ethyl-6-
methyi-ohenol (150 mg, 395 umol) and (8)-3-chloro-propane-1,2-diol (366 mg, 3.31 mmol)
in isopropanol (4 mbL) and 3 N ag. NaOH (1 mL) is stirred at 70°C for 48 h. The mixture is
diluted with EA (50 mL), washed with 1 M ag. NaOHM solution (20 mL.) followed by brine (20
mi), dried over MgSQ,, filtered and concentrated. The crude product is purified by prep.

30 HPLC to give the title compound (85 mg) as a pale brown oil; LC-MS3™: g = 0.88 min,
[M+H]™ = 454.08; "H NMR (CDCly): §1.34 (t, J = 7.0 Mz, 3 H), 1.67-1.79 (m, 2 H). 1.82-1.96
(m, 4 H), 2.04-2.15 (m, 2 H), 243 (s, 3 M), 279 (g, J = 7.0 Hz, 2 H), 3.18-3.28 (m, 1 H),
3.81-3.99 (m, 4 H), 4.01 (s, 3 H),4.15-4.22 (m, 1 H), 7.30 (s, 1 H), 7.49 (5, 1 M), 7.93 (s, 1
H), 7.94 (s, 1 H).

35
Example 22
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{R)-3-{4-[3-(2-Cyclopentyl-6-methoxy-pyridin-4-yl})-[1,2,4]oxadiazol-5-yl}-2-ethyi-6-
methyl-phenoxy}-propane-1,2-diol

The {itie compound (66 mg) is obtained as an almost colourless oll in analogy to Example
21 starting from 4-[3-(2-cyclopentyl-8-methoxy-pyridin-4-yl)-[1,2,4Joxadiazol-5-yl}-2-ethyl-6-
methyl-phenol (100 mg, 264 pmol) and (R)-3-chloro-propane-1,2-diol (244 mg, 2.21 mmol);
LC-MS**: tp = 0.88 min, [M+H]" = 454.21. '

Example 23
N-{(28)-3-{4-[3-(2-Cyclopentyl-6-methoxy-pyridin-4-y1)-[1,2,4Joxadiazol-3-yl]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyi)-2-hydroxy-acetamide

a) A mixture of 4-[3-(2-cyclopentyl-6-methoxy-pyridin-4-yl}-[1,2,4]oxadiazol-5-yi}-2-ethyl-6-
methyl-phenol (150 mg, 395 umol) and (R)-epichlorohydrine (366 mg, 3.95 mmol) in
isopropanot! (4 mL) and 3 N ag. NaOH (1 mlL) is stirred at rt for 72 h. The mixture is diluted
with EA (50 mL), washed with 1 M aq. NaOH solution (20 mL) followed by brine (20 mi),
dried over MgSQ, filtered and concentrated. The crude product is purified on prep. TLC
plates using heptane:EA 111 to give 2-cyclopentyl-4-[5-((S)-3-sthyl-5-methyl-4-
oxiranylmethoxy-phenyl)}-[1,2,4]oxadiazol-3-yl]-6-methoxy-pyridine (96 mg) as a pale yellow
oli; LC-MS™*: {z = 1.02 min, [M+H]" = 438.18.

b) A solution of 2-cyclopentyl-4-[5-((S)-3-ethyl-5-methyl-4-oxiranylmethoxy-phenyl)-
[1,2.4]oxadiazol-3-yl]-6-methoxy-pyridine (96 mg, 220 umol) in 7 N NH; in methanol (5 ml.)
is stirred at 65°C for 24 h. The mixture is evaporated and dried to give crude (25)-1-amino-
3-{4-[3-(2-cyclopentyl-6-methoxy-pyridin-4-yi}-{ 1,2, 4}oxadiazol-5-yi]-2-ethyl-6-methyl-
phenoxy}-propan-2-of (101 mg) as a pate yellow oil; LC-MS*": tg = 0.72 min, [M+H]" =
453.27.

¢) To a solution of (28)-1-amino-3-{4-[3-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-
[1,2.4]oxadiazol-5-yl}-2-ethyl-6-methyi-phenoxy}-propan-2-of (106 mg, 220 wmol), glycolic
acid (22 mg, 289 umol) and DIPEA (86 mg, 666 umoi) in DMF (3 mL), TBTU (93 mg, 289
umol) is added. The mixture is stirred at rt for 1 h before it is diluted with EA (50 mL) and
washed with sat. ag. NaHCOj; solution {20 mL) followed by brine (20 mi.). The org. extract
is dried over MgS0,, filtered and concentrated. The crude product is purified by prep.
HPLC to give the title compound (65 mg) as an almost colourless oil; LC-MS8™: 1z = 0.84
min, [M+H]" = 511.03; '"H NMR (CDCL3): §1.33 (1, J = 7.5 Hz, 3 H), 1.68-1.79 (m, 2 H),
1.82-1.95 (m, 4 H), 2.05-2.15 (m, 2 H), 2.41 (s, 3 H), 2.76 (g, J = 7.5 Hz, 2 H), 3.18-3.28
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(m, 1 H), 3.46-3.59 (m, 1 H), 3.75-3.95 (m, 3 H), 4.01 (s, 3 H), 4.18-4.26 (m, 3 H), 7.08 {t, J
= 4.3 Hz, 1 H), 7.49 (s, 1 H), 7.91 (s, 1 H), 7.93 (s, 1 H).

Example 24
N-{(ZR}-3-{4-[3-(2-Cyclopentyl-6-methoxy-pyridin-4-yl}-{1,2,4]oxadiazoi-5-yl]-2-ethyl-6~
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide

The title compound is prepared in analogy to Example 23 using (S)-epichlorohydrine; LC-
MS**: i = 0.84 min, [M+H]" = 511.27.

Example 25
(S)-3-{4-{5-(2-Cyclopentyl-6-methoxy-pyridin-4-y1)-[1,3,4joxadiazol-2-yl}-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol

a) A solution of 2-cyclopentyl-6-methoxy-isonicotinic acid hydrazide (870 mg, 3.70 mmaot),
4-benzyloxy-3-ethyl-5-methyl-benzoic acid (1.00 g, 3.70 mmol) and DIPEA {1.44 g, 11.1
mmot) in DCM {30 mL), TBTU (1.43 g, 4.44 mmol) is added. The mixture is stirred at rt for 1
h before diluted with EA (150 mL) and water (50 mL). The org. phase is separated, washed
with sat. ag. NaHCO3 solution (50 mL.) followed by brine (50 mL), dried over MgSQ,, filtered
and concentrated. The remaining pale yellow oil is dissolved in THF (50 mL) and Burgess
reagent (1.23 g, 5.18 mmol} is added. The mixture is stirred at 110°C for 15 min under
microwave irradiation before it is diluted with EA (200 mL) and washed twice with water (50
mb). The org. extract is dried over MgSQy, filtered and concentrated and the crude product
is purified by CC on silica gel eluting with heptane:EA 1:9 to give 4-[5-(4-benzyloxy-3-ethyi-
5-methyl-phenyl)-[1,3,4Joxadiazol-2-yl}- 2-cyciopentyl-6-methoxy-pyridine (750 mg) as a
pale yellow oil; LC-MS**: tg = 1.08 min, [M+H]™ = 470.21.

b) Pd/C (150 mg, 10% Pd) is added to a solution of 4-[5-(4-benzyloxy-3-ethyl-5-methyl-
phenyi)-[1,3,4]oxadiazol-2-y!]-2-cyclopentyl-6-methoxy-pyridine (750 mg, 1.60 mmol) in
THF (20 mL) and methano! (20 mL). The mixture is stirred under 1 bar of H; at rt for 24 h.
The catalyst is removed by fittration and the filirate is concentrated and dried to give 4-[5-
(2-cyclopentyl-8-methoxy-pyridin-4-yi)-[1,3,4]oxadiazol-2-yl]-2-ethyl-8-methyl-phenol (485
ma) as a white solid; LC-MS*™: tg = 0.91 min, [M+H]" = 380.25; *H NMR (Ds-DMSO): 61.20
{t, J = 7.5 Hz, 3 H), 1.65-1.74 {m, 2 H), 1.76-1.88 (m, 4 H), 1.99-2.09 (m, 2 H), 2.29 (s. 3
H), 2.69 (g9, J = 7.5 Hz, 2 H), 3.94 (s, 3 H), 7.26 (d, J= 1.0 Hz, 1 H), 7.50 (d, J= 0.8 Hz, 1
H), 7.76 (d, J= 2.0 Hz, 1 H), 7.78 (d, J = 2.0 Hz, 1 H).
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c) A mixture of 4~{5-(2—cyci6pentyi~6—methoxy—pyridin~4-y!)—[1,3,4]0xadiazoI-Q—yi]~2~@thyI-6-
methyi-phenol (100 mg, 264 umol) and (S)-3-chloro-propane-1,2-diol (244 mg, 2.64 mmol)
in isopropanol (4 mL) and 3 N ag. NaOH (1 mL) is stirred at 70°C for 48 h. The mixture is
diluted with EA (50 mL), washed with 1 M aq. NaOH solution (20 mL) followed by brine (20
5 mL), dried over MgSQ;, fiitered and concentrated. The crude product is purified by prep.
HPLC to give the title compound (86 mg) as a white solid; LC-MS™: tg = 0.83 min, [M+H]" =
454.12; "H NMR (CDCl;): 61.33 (t, J = 7.5 Hz, 3 H), 1.65-1.80 {(m, 2 H), 1.83-1.96 (m, 4 H),
2.05-2.15 (m, 2 H), 2.42 (s, 3 H), 2.78 (g, J = 7.3 Hz, 2 H), 3.19-3.30 (m, 1 H), 3.82-3.99
(m, 4 H), 4.02 (s, 3 H),4.15-4.23 (m, 1 H), 7.22 (s, 1 H), 7.48 (s, 1 H), 7.84 (s, 1 H), 7.86 (s,
10  1H).

Example 26
(R)-3-{4-[5-{2-Cyclopentyl-6-methoxy-pyridin-4-yi}-{1,3,4]oxadiazol-2-yl]-2-ethyi-6-
methyl-phenoxy}-propane-1,2-diol

15 The title compound (40 mg) is obtained as a white solid starting from 4-[5-(2-cyclopentyl-6-
methoxy-pyridin-4-y1)-[1,3,4]oxadiazol-2-yl]-2-ethyl-8-methyl-phenot (50 mg, 132 umol) and
(R)-3-chioro-propane-1,2-diot (122 g, 1.32 mmol} in analogy to Example 25; LC-MS*™: tr
= (0,82 min, [M+H]" = 454.21.

20  Example 27
N-({28)-3-{4-[5-(2-Cyclopentyl-6-methoxy-pyridin-4-yl)-[1,3,4Joxadiazol-2-yi]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyi)-2-hydroxy-acetamide
The title compound is prepared in analogy to Example 23 starting from 4-[5-(2-cyclopentyl-
6-methoxy-pyridin-4-yl}-[1,3,4]oxadiazol-2-yl]-2-ethyl-6-methyi-phenaol and (R}

25  epichlorohydring; LC-MS**: 1z = 0.79 min, [M+H]" = 511.186; 'H NMR (CDCls): 61.32 (1, J =
7.3 Hz, 3 H), 1.68-1.79 (m, 2 H), 1.80-1.85 (m, 4 H), 2.05-2.15 {m, 2 H}, 2.40 (s, 3 H), 2.76
(g, J = 7.5 Hz, 2 H), 3.18-3.28 (m, 1 H), 3.49-3.59 (m, 1 H), 3.76-3.94 (m, 3 H), 4.01 (s, 3
H), 4.19-4.27 (m, 3H), 7.10 (tbr, J= 5.8 Hz, 1 H), 7.21 (s, 1 H), 7.47 (s, 1 H}, 7.83 (8, 1 H),

7.85 (s, 1 H).
30
Example 28
N-{{2R)-3-{4-[5-(2-Cycliopentyl-6-methoxy-pyridin-4-yi)-[1,3,4Joxadiazol-2-yl]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide
The title compound is prepared in analogy to Example 23 starting from 4-[5-(2-cyclopentyl-
35  6-methoxy-pyridin-4-yl)-[1,3,4]oxadiazol-2-yl]-2-ethyl-6-methyi-phenol and {S)

epichlorohydring; LC-MS*: tg = 0.79 min, [M+H]™ = 511.24,



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-lightJdark cycle,

and have free access to normal rat chow and drinking water. Blood is colg-:-(ilt(ﬁgz ?JBE% §£1d 3,6 and 24
via Herr

h after drug AShtiREtEESh. Full blood is 10subjected to hematology using ematology system

(Bayer Diagnostics, Zurich, Switzerland). All data é%e presented as mean SEM. Statistical analyses
are performed by analysis of variance (ANOVA) using Statistica (StatSoft) and the

Student-Newman-Keuls procedure for 15multiple comparisons. The null hypothesis is rejected when p
<0.05. As arEexappi@gTable 3 shows the effect on lymphocyte counts 6 h after oral administration of-

10 mg/kg of ascampeund ohthe BrasaphiR(RRUNR dbROIARASINA) PRENisianmRisaaempared to a

group of animals treated with vehicle gnly. Lymphocyte counts 6 h after oral 20administration have
been measuPeeHt¥lBREEGX B BEPRRER bFIE® compounds and are in the range of -42% to -80% with an
averagesof -68%o fifale§:00MO i2 (1450 673 2Y PGB 201 51e5 802 4 48:8ing3Vom -B5L96/31eB8R6-6 -59% 7

methoxy-isonicotinic acid, 3-chloro-4,N-dihydroxy-5-methyl-benzamidine and (S)-3-chloro-

1,2-propanediol; LC-MS*: tg = 1.01 min, IM+H]™ = 473.95; "H NMR (CDCl3): &: 8.08 (s, 1

H), 7.94 (s, 1 H), 7.48 (s, 1 H), 7.30 (s, 1 H), 4.18 (m, 1 H), 4.10-4.14 (m, 2 H), 4.03 (8, 3

H}, 3.84-3.95 (m, 2 H), 2.84 (s br, 1 H), 2.69-2.80 (m, 1 H), 2.45 (s, 3 H), 1.89-2.13 (m, 2
10  H), 1.86-1.96 (m, 2 H), 1.76-1.84 (m, 1 H), 1.15-1.68 (m, 6 H).

Example 30
N-{2-Ethyl-4-(5-(2-isopentyl-6-methoxypyridin-4-y1)-1,2 4-oxadiazol-3-yl)-6-
methylphenylimethanesulfonamide
15  The tifle compound is obtained as a whiie solid (85 mg) in anaiogy to Example 11 sfarting
from 2-methoxy-6-(3-methyl-butyh)-isonicotinic acid (131 mg, 0.587 mmol) and 3-ethyl-N-
hydroxy-4-methanesulfonylamino-5-methyl-benzamidine (186 mg, 0.616 mmol); LC-MS™™
tr = 1.07 min, [M+H]" = 459.23;. '"H NMR (Ds-DMSO): §: 9.07 (s, 1 H), 7.85 (s, 2 H), 7.57 (s,
1 H), 7.30 (s, 1 H), 3.95 (5, 3 H), 3.13 (s, 3 H), 2.78-2.90 {m, 4 H), 2.47 (s, 3 H), 1.58-1.68
20 (m,3H), 123 J=7.5Hz 3H), 095 (d, J=6.2Hz 6H)

Example 31
GTPyS assay to determine EC;, values

25  GTPYS binding assays are performed in 96 well microtiter plates (Nunc, 442587) in a final
volume of 200 ul, using membrane preparations of CHO cells expressing recombinant
human S1P1 receptor. Assay conditions are 20 mM Hepes (Fluka, 54461), 100 mM NaCl
(Fluka, 71378), 5 mM MgCl; (Fiuka, 63064), 0.1% BSA (Calbiochem, 126609), 1 pM GDP
(Sigma, G-7127), 2.5% DMSO (Fluka, 41644), 50 pM **S-GTPyS (Amersham Biosciences,

30  8J1320). 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 yl of the above assay buffer, in the
absence of ®*3-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, MAHFC1HB0) using a cell harvester from Packard Biosciences, and the plates

35 are washed with ice-cold 10 mM NaHPO./NaH.PO, (70%/30%), dried, sealed at the
bottom and, after addition of 25 yl MicroScint20 (Packard Biosciences, order# 6013621},
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sealed on the top. Membrane-bound *S-GTPyS is measured with a TopCount from

Fackard Biosciences.

ECs is the concentration of agonist inducing 50 % of the maximal specific *S-GTPyS

5 binding. Specific binding is determined by subtracting non-specific binding from maximal
binding. Maximal binding is the amount of cpm bound fo the Multiscreen plate in the
presence of 10 uM of $1P. Non-spacific binding is the amount of binding in the absence of
an agonist in the assay.

10 Agonistic activities (ECs values) of all exemplified compounds have been measured. ECs

values of these compounds are displayed in Table 2.

Table 2:

Compound of Example ECso [nM]
1 27
2 0.9
3 1.0
4 6.4
5 1.8
6 0.6
7 6.6
8 16.8
9 17.8
10 2.6
11 1.2
12 0.3
13 1.0
14 1.1
15 7.5
16 0.7
17 10.2
18 2.5
19 1.0
20 4.2
21 0.7




-67% 21 -62% 23 -56% 25 -51% 27 -54% 29 -62% Example 33 Measurement of isometric force
development 5Animals were obtained from RCC Ltd (Fullinsdorf, Switzerland). Female Wistar rats
were euthanized by exposure to CO2. The tracheae were excised and rings_from the lower segments
were prepargé)i lz-gfri/"g?g! ftrachea were suspended in tissue baths (10 mL)]%g%%?{asl%zéibs-Henseleit
buffer of the following composition (mM): NaCl 1154RClI 4.7; Mg304 1.2; KH2PO4 1.5; CaCl2 2.5;
NaHCO3 25; glucose 10. Bathing solution was 10 maintained at 37C and aerated with 95%021
5%CO2 (pH| 7.4). A rest#fg force of 2 g (20 mi) was applied to the ring preparation, and changes in
force generation were mgasured using an igpmetricforce recorder (EMKA Technologies Inc, Paris,
France). Viapitity-of-ringswas-assessed-by Fpostre to a depolarizing concentration of KCI (50 mM).
Contraction pf trachea was expressed as a percentage of the response to KO. WO
2011/007324PCT/1132#P0/053224 44 All cdfpounds were prepared as stock solutions of 0.3 mM in
pure DMSO| Compoundgswere added|to theilgath (I0 mL) in a volume of 33 p.t to give a final bath
concentratiop-eF-WS-e£0-33-A—5Cet tractiqn7of trachea was measured for 15 out of 30 exemplified
compounds, The results )

28 2.3

29 4.0

30 5.6
Example 32

Assessment of In vivo Efficacy

5 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 (1) to
normotensive male Wistar rats. The animals are housed in climate-conirolled conditions
with a 12 h-light/dark cycie, 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 blood is

10  subjected¢ fo hematology using Advia Hematology system (Bayer Diagnostics, Zirich,

Switzerland).

All datz are presented as mean + SEM. Statistical analyses are performed by analysis of
variance (ANOVA) using Statistica (StatSoft) and the Student-Newman-Keuls procedure for

15 multiple comparisons. The null hypothesis is rejected when p < (.05.

As an example, Table 3 shows the effect on lymphocyte counts 6 h after oral administration
of 10 mg/kg of a compound of the preseni invention to normotensive male Wistar rats as
compared to a group of animals treated with vehicle only. Lymphocyte counis 6 h after oral
20  administration have been measured for 23 out of 30 exemplified compounds and are in the

range of -42% 1o -80% with an average of -63%.

Table 3:

Compound of Example Lymphocylie counts
1 -83%
2 -70%
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24 Example 2 <5 <5 Example 3 <5 n.d. Example 4 <5 n.d. Example 6 <5 100
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3 -63%
4 -61%
5 T -66%
8 -59%
7 -65%
g -58%
10 -88%
11 -74%
12 -64%
13 : -60%
14 -T0%
16 “T3%
17 -80%
18 -42%
19 -61%
20 -B67%
21 -62%
23 -56%
25 -51%
27 -54%
29 -62%

Exampie 33

Measurement of isometric force development

5  Animals were obtained from RCC Ltd {Flllinsdorf, Switzerland). Female Wistar rats were
euthanized by exposure to CO,. The fracheae were excised and rings from the lower
segments were prepared. Rings of trachea were suspended in tissue baths (10 ml)
containing Krebs-Henseleit buffer of the following composition (mM). NaCl 115; KCI 4.7;
MgS0, 1.2, KMPO, 1.5; CaClp 2.5, NaHCO; 25; glucose 10. Bathing solution was

10 maintained at 37°C and aerated with 96%0,/ 5%CO, (pH 7.4). A resting force of 2 g (20
mN) was applied to the ring preparation, and changes in force generation were measured
using an isometric force recorder (EMKA Technologies inc, Paris, France). Viability of rings
was assessed by exposure to a depolarizing concentration of KCl (80 mM). Contraction of
trachea was expressed as a percentage of the response to KCL

15



Example 7 50 n.d. Example 8 <5 n.d. Example 10 <5 <5 Example 12 <5 <5 Example 13 <5 n.d.
Example 16 <5 n.d. Example 18 <5 <5 Example 19

10
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All compounds were prepared as stock soiutions of 0.3 mM in pure DMSO. Compounds
were added to the bath (10 mbL) in a volume of 33 ul to give a final bath concentration of
DMSO of 0.33 %.

Contraction of trachea was measured for 15 out of 30 exemplified compounds. The results
are compiled in Table 4.

Table 4:
% trachea constriction
Compound at 1 uM at 10 M
Example 1 <b 24
Example 2 <5 <5
Example 3 <5 n.d.
Example 4 <5 n.d.
Example 6 <5 100
Example 7 50 nd.
Example 8 <5 n.d.
Exampie 10 <5 <5
Example 12 <5 <5
Example 13 <5 n.d.
Example 16 <5 n.d.
Example 18 <5 <5
Example 19 <5 <5
Example 21 <5 n.d.
Exampie 25 53 n.d.
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Claims

1. A compound of the Formula (1),

R2

R’ R*
5 Formula (i)
wherain
A represents
N N ) N N i ) 0 ]
U7y U
10 O-——N . N—O or N—~N

wherein the asterisks indicate the bond that is linked to the pyridine group of Formula (1);

R represents 3-penty!, 3-methyl-but-1-yl, cyclopentyl, or cyclohexyl;
R? represents methoxy;
15
R® represents 2,3-dihydroxypropoxy, ~-OCH-CH{OH)-CH-NHCO-CHROH, -OCH-CH(OH}-
CH,N(CH3)-CO-CHZOH, -NHSO,CH3, or -NHSO,CH,CH3; and

R* represents ethyl or chloro;
20

or salts thereof.

2. A compound according to c¢laim 1, wherein the siereocenter of the R® groups 2,3-
dihydroxypropoxy, -QCHx-CH(OH)}-CH-NHCO-CH;OH, and -OCH:-CH(OH)-CHaN(CHs)-
25  CO-CH,OK is in the S-configuration, or salts thereof.

3. A compound according to claim 1, wherein the stereocenter of the R® groups 2,3-
dihydroxypropoxy, ~OCHz-CH(OH)-CH;-NHCO-CH;OH, and -CCHz-CH{OH)-CHzN(CH;)-
CO-CH,0H is in the R-configuration, or salts thereof.



wherein the asterisks indicate the bond that is linked to the pyridine group of Formula (I); 121
represents 3-pentyl, 3-methyl-but-1-yl, cyclopentyl, or cyclohexyl; R2 represents methoxy; R3
represents Z3rcihydirupropoxy, -OCH2-CH(OH)-CH2-NHCO-CH20H, po@ibeld (a1
CH2N(CH3)-CO-CH20H, -NHSO2CH3, or -NHSO2CH2CH3; and R4 represents ethyl or chloro; or
salts thereof. 2. A compound according to claim f?wherein the stereocenter of the R3 groups 2,3-
dihydroxypropoxy, -OCH2-CH(OH)-CH2-NHCO-CH20H, and -OCH2-CH(OH)-CH2N(01-13)-
25C0O-CH20H is in the S-configuration, or salts thereof. 3. A compound according to claim 1, wherein
the stereocehtér GTIREURS FUTFEDIB 2BMRRE 6% §I5IBISoXIP SOraEIR A (GRFENS-NHCO-CH20H, and
-OCH2-CH(OH)-CH2N(CH3)- C®-CH20# is in the R-configuration, or salts thereof. WO
2011/007324PCT/1B2010/053224-46.4 A pound according to any one of claims 1 to 3, wherein A
represents 0 -N  wherein the asterigk indigates the bond that is linked to the pyridine group of
Formula (1), 5or salts thereof. 5. A co according to any one of claims 1 to 3, wherein A
represents wherein the asterjsk in icage

s the bond that is, linked, to the pyridi of Formula
(I, 100r salt\éwfﬁ’ééijgcﬁ'.e@s,&e%rﬁ%%ﬁ%%sac%orod‘lﬁtg] ?opgrv)r/‘%erﬁ%ihcﬁg%ﬂglriet%r%lfp\}//v%%ge?iﬂg:{eebresents , or
salts théreofor £8% iazentpound according to any one of claims 1 to 6, wherein R1 represents 3-pentyl,
or

5. A compound according to any one of claims 1 to 3, wherein A represents
%

- N\ .
1

N-—O
wherein the asterisk indicates the bond that is linked to the pyridine group of Formula (1),

10 or salts thereof.

6. A compound according to any one of claims 1 to 3, wherein A represents

N——~N , or salts thereof.

15 7. A compound according to any one of claims 1 to 6, wherein R" represents 3-pentyl, or
salts thereof.

8. A compound according to any one of claims 1 to 6, wherein R' represents 3-methyl-but-
1-yl, or salts thereof.

20
9. A compound according to any one of claims 1 to 6, wherein R' represents cyclopentyl,

or salts thereof.

10. A compound according to any one of claims 1 to 6, wherein R' represents cyclohexyl,
25  or salts thereof.

11. A compound according to any one of claims 1 to 10, wherein R® represenis 2,3-

dihydroxypropoxy, or salts thereof.



salts thereof. 8. A compound according to any one of claims 1 to 6, wherein R1 represents
3-methyl-butl-yl, or salts thereof. 20 9. A compound according to any one of claims 1 to 6, wherein R1

represents Gyelapeniyls o salts thereof. 10. A compound according tgamipheateiaims 1 to 6,
wherein R1 represents cyclohexyl, 250r salts thereof. WO 2011/007324PCT/1B2010/053224 47 12.

A compound according to any one of claims 1 to 10%herein R3 represents -OCH2-

CH(OH)-CH2-NHCO-CH2QH, or salts thereof. .13. Ac nd.accordjng to any,one of claims 1 to
10, wherein 1F?S eﬁr%@Bﬂ&’E@@Eﬁqr '%ﬁ?ﬁﬁ?'@kﬁlﬁ%ﬂ%?@%qg f Eno%sg?t%r?ﬁee}éiesof.s%z. A
compound aGtdating tb-AicenebCitapnsaliad e®@alherein R3 represents -NHSO2CH3, or salts
thereof. 1015. A compound according to any one of claims 1 to 10, wherein R3 represents

-NHSO2CHZCH3, or salts thereof.. 16. A compound according to one.ef clai e wherein
R4 representd oy P SINe FETUTORE 47 e A s L oot e
wherein®R4 fepieseitdtHore)-6PsalstHepe s sl BierBbmpound according to claim 1 selected from

the group consisting of:

20(S)-3-(2-Efy1-4-(542-(1-e h%{g%%%%%ﬁmﬁ%%v-&yagi%-é-éflla(%&’%@g@@-%ﬂrégems

6-methyl-phenoxy)-pr'cc)JﬂﬁIejmuerl ,

(S)-3-14-[5-(HNbhrepEnty1 selin @Ry -pyridin-4-y1)-11,2,4)oxadiazol-3-y1]-2-ethyl-6-

methyl-phenoxyl-propane-1,2-diol,

(R)-3-(445-(2-cyclppentyl-6-methoxy-pyridi -4-yO]r)4]Ug,éll]é%%di@zlgl-%yl\k@é%ylpg- ¢

25metﬁy-ph%e%:'oxf/‘"g}-|c?roo'73{2%1?1uen-dl,39 %}{ nB Eod Qny ° ’ represen
-NHSC,CH,CHs, or salts thereof.

16. A compound according fo any one of claims 1 to 15, wherein R* represents sthyi, or
salts thereof.

15
17. A compound according to any one of claims 1 to 15, wherein R* represents chloro, or

salts thereof.

18. A compound according io claim 1 selected from the group consisting of:
20 (S)-3-(2-Ethyl-4-{5-[2-(1-ethyl-propy! }-6-methoxy-pyridin-4-yl-{1,2,4Joxadiazol-3-yi}-
8-methyl-phenoxy}-propane-1,2-diol;
(S})-3-{4-[B~(2-cyclopentyl-6-methoxy-pyridin-4-yl}-[1,2 4Joxadiazol-3-yi]-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol;
(R)-3-{4-[5-(2-cyclopenty-6-methoxy-pyridin-4-yl }-{1,2,4]oxadiazol-3-yl]-2-ethyl-6-
25  methyl-phenoxy}-propane-1,2-diol;
(S)-3-{4-[5-(2-cyclohexyl-6-methoxy-pyridin-4-yl)-[1,2,4]Joxadiazol-3-y{}-2-ethy|-6-
methyl-phenoxy}-propane-1,2-diof;
ethanesulionic acid {2-chloro-4-[5-(2-cyclopentyl-8-methoxy-pyridin-4-yi)-
[1,2,4)oxadiazol-3-yl}-6-methyl-phenyl}-amide;
30 N-[(S)-3~(2-ethyl-4-{5-[2-(1-ethyl-propyl}-6-methoxy-pyridin-4-yl}-[1,2,4]oxadiazol-3-
yl}-8-methyl-phenoxy)-2-hydroxy-propyl}-2-hydroxy-acetamide;
N-({8)-3-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-y1}-[1,2,4]oxadiazol-3-yI]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
N-((S)-3-{4-[5-(2-cyclohexyl-8-methoxy-pyridin-4-yl)-{1,2,4Joxadiazol-3-yl}-2-ethyl-6-
35  methyl-phenoxy}-2-hydroxy-propyl}-2-hydroxy-acetamide;



(S)-3-{445-(2-cyclohexyl1-6-methoxy-pyridin-4-y1)41,2 4loxadiazol-3-y1]-2-ethy1-6-
methyl-phenoxyl-propane-1,2-diol,

ethanesulfogigag all gq{gﬂl lpro-445-(2-cyclopenty1-6-methoxy-pyridin-4-y1)pcrapasionssaza
[1,2,4]oxadiazol-3-y1]-6-methyl-phenyll-amide;

30N-[(S)-3-(2-ethy1-4- {542 (1-ethyl-propy1)-6-metttky- pyridin -4-y1141,2,410xadiazol-3-

y11-6-methyl-pheno droxy-pro ydr acetami
()2 (445 (2- OB S BRI S 2 oA b IS e
methyl- phem&}@hy@a&@@mmﬁ@w&wﬂ&eﬁrﬁﬂ@ethyl -acetamide;

N-((S)-3-1445-(2-cyciohgmrd-LBethoampypidintoibihsdiyramazol-Bryldiod by 6-y)-6-
35methyl- phenOX\( -2-hydroxy- eé%]%zlz -hydroxy-acetamide; WO 2011/007324PCT/1132010/053224

48 N-((S)-3-PEBIBIENIS; A8 pyridin-4-y1)-[1,2,4]oxadiazol-311]-2-ethy1-6-
methyl-pghenoxy}- Zﬁh@d@bkytbp%déﬂ)czchy@rﬁyé;ﬁfmﬁﬂmhmpaﬁé*mﬁmi 2.4]oxadiazol-3-yl]-6-

N-(2-chloro- ﬂjéﬁ]izp(ger%ﬁp%ﬁr@gggmmngy pyridin-4-y1H1,2,4]Joxadiazol-3-y11-6-
methyl-phenylymet ul .
5N-{2-chloro-445- (@T}’é% il yl- Vet e P e o W SR 4 T e Vi K
methyl- phenyﬁihwéﬂﬁ@ﬁeb‘!}m@fﬁaﬁﬁi@é 2 dfoi

(S)-3-{2-chloro- 44&'(@5}@'{%%Y5ﬂﬁf@@”&%¥p@ﬂ!ﬂﬂlﬂ1ﬂeﬁb@@Aﬁt}%@lﬁ?ﬂﬁ@}yﬂ%ﬁzoi ~3-yl}-

hyl- h
me(tsg % {2e r::%f‘y? a%eOXVZ %rt‘i/’%’ 8?1%91 hydrSO’FYdm-i ni?il 2,41oxadiazol-3-

106-methyl-phenox§}: Q‘MW'@?&%WFM& Qw&é@xbﬁ%@ -pyridin-4-y[}-1,2 4}oxady zol-3-ylf-
(S)-3-(2- ethﬂnﬁw‘%ﬂ@@@h@xyr@géamemtmblbutyl) pyridin-4-y1141,2 4joxadiazol-3111-

6-methyl-phenoxy);propan HiPlbe o methoxy-6-(3-methyl-butyl-pyridin-4-yl}-11.2,4loxadiazol-3-
N-RS)-3-(2-ethy1- {&832? 8@ et OX%utgl)mSerQm“ D i Ao s,

y11-6- methwlbﬁ@%RW@W%WBW@?@Mgﬁr XY itepsRiRTRIde;
15N-{21ghloro-445+R:zyelohexys-@-meitesyimrdindayby{diRdyoadiaoldiyad-6-yIi-6-

methyi-phenyl}-methanesulfonamide;
N-(2-ethyl-4-{5-[2-(1-ethyl-propyl}-6-methoxy-pyridin-4-yl]-{1,2,4Joxadiazol-3-yl}-6-
methyl-phenyl)ymethanesulfonamide;
N-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yi}-[1,2,4]oxadiazol-3-yl}-2-ethyl-6-
20  methyl-phenyi}-methanesulfonamide;
N-{4-[5-(2-cyclohexyl-6-methoxy-pyridin-4-yl}-[ 1,2, 4joxadiazol-3-yi}-2-ethyl-6-
methyl-phenyl}-methanesulfonamide;
(8)-3-{4-[3-(2-cyclopentyl-6-methoxy-pyridin-4-y!)-{1,2 4Joxadiazol-5-yl}-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol;
25 (R)-3-{4-[3-{2-cyclopentyi-B-methoxy-pyridin-4-yi)}-1,2,4]oxadiazol-5-yl}-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol;
N-({(S)-3-{4-[3-(2-cyclopenty-6-methoxy-pyridin-4-yi)-[1,2,4loxadiazol-5-yil-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl}-2-hydroxy-acetamide;
N-((R)-3-{4-[3-(2-cyclopentyl-6-methoxy-pyridin-4-yi)-[1,2,4]Joxadiazoi-5-yl]-2-ethyl-
30  6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
(8)-3-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yi)-[1,3,4loxadiazol-2-y(]-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol;
(R)-3-{4-[5-(2-cyclopentyi-6-methoxy-pyridin-4-yi)}-{1,3 4joxadiazol-2-yl}-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol;
35 N-((S)-3-{4-[5-(2-cyclopentyl-8-methoxy-pyridin-4-y1)-{1.3 4loxadiazol-2-yi]-2-ethyl-6-
methyl-phenoxy2-hydroxy-propyi -2-hydroxy-acetamide; and



methyl-phenyll-methanesulfonamide;

N-(2-ethy1-4-{5-[2-(1-ethyl-propyl)-6-methoxy- pyndn&él y1H1,2,4]oxadiazol-3-y11-6-
methyl-phenyl)-methanesulfonamide;

N-{445-(2-cyclopentyl-6-methoxy-pyridin-4- P/1)41 ,2,41oxadiazol-3-y11-2-ethy1-6-
20methyl-phenyl}- M&ﬁkﬁggcn%%/ tppentyl-6 methoxy-pyrzdm-4 y)-[1,3,4]oxadiazol-2-yl}-2-ethyl-

N-{445-(2-cyalaimyynrarsthenymsigiproyl)sO3tinastanhie 1 1-2-ethyl-6-
methyl-phenyll- rnetr%z;‘(tiqesuIfonamld(éS

(S)-3-{443- cyc open‘tayf 8omgﬁ1oxy ‘pyridin-4-y1)41,2,41oxadiazol-5-y1]-2-ethy1-6-
methyl-phenoxyl-propane-1,2-diol;

25(R)- %{4489(2Aca/&h@;51ﬁy{ala-&6?&%0wom{ﬁhd1%éé&%ﬂ#r@rﬂlﬁf@&'%ﬁ"cé%is% g SHyl-6-
methyl-phenoxyl-pr IDane 1.2-dio

N-((S)-3-{443-(2-c}it o%é%fyhi%orﬁéﬁq%ymwﬁyrm%w@ma&al)eﬁ‘*yafl@xgwcé -3-y1]-6-
methyl-phenwtyid D hyasaxyepoppyd)i22Rdidk@aadacetamide;

N-aR)-3-{443-(2-cylongRtyl:fer -angn 1o ﬁqx;g)ggn%léhegfsq'%zﬂ'&géléz%n%w-a-

306-methyl-phenoxy}-2-hydroxy- ropyl -2- roxy

(S)-3-{445- (P ERIEy T8 bRRA ‘éif@'ﬂﬂﬂfﬁ%% 4-y1)41,3,410xadiazol-2-y11-2-ethyl-6-

methyl{phepoxyltpspane: tordelnds.
(R)-3-{4-[5-(2-cyclopenty1l-6-methoxy-pyridin-4-y1)-[1,3,4]oxadiazol-2-y1]-2-ethyl-6-
methyl-phenoxyl-propane-1,2-diol;

35N-((S)-3-#45-(2-eyloparty 2osaitinboiy-patiri- a4t 18, @@ﬁaﬁiﬁﬁd@@gﬂdﬁ@@h@#ﬁethoxy

methyl-phepoxyin 2 Wydroxys IR -y Aoy RaCE IR MR o4 -propane-1,2-diol  or
N-((R)- 3444? y 2- y(J:gI?)/)Sp{rentyler 6- methoxyygi’/rldln 4-y1)41,3 4]oxagl%tzpol 5 -y11-2-ethyl6- methyl phenoxy}

-2-hydroxy-pfdpy1)-2-hydroxy-acetamide; or salts of these compounds. 519. A compound according to
claim 15selected from the group consisting of:

(S)-3-{2-chiggo- %%cs%w&ehséy&o@n@%h%w“@mcﬁ YKk &3 9%36 20l 5% A8 6-methoxy-

methyl-phenoxyl-propane-1,2
N-(2-ethyl- @XB%Q‘%&S‘@é‘rr?yflexﬁ’f&?ﬁek%&bh%hﬁﬂwly@ﬁft@d BheRmAYbR3dREy-propyl)-2-hydroxy-
methylpheny@iegiflanesaiaraonigdealt thereof.

20 22, A compound according fo claim 1 which is N-{2-chloro-4-[5-(2-cyclopentyl-6-methoxy-
pyridin-4-yi)-[1,2,4loxadiazol-3-yl]-6-methyl-phenyl}-methanesulfonamide or a salt thereof.

23. A compound according to claim 1 which is N-{4-[5-{2-cyclopentyl-6-methoxy-pyridin-4-
yI)-[1.2,4loxadiazol-3-yi}-2-ethyl-6-methyl-phenyl}-methanesulfonamide or a salt thereof.

25
24. A pharmaceutical composition comprising a compound according to any one of claims
1 to 23, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

carrier,

30 25. A compound according to any one of claims 1 to 23, or a pharmaceutically acceptable
salt thereof, or a pharmaceutical composition according o claim 24, for use as a

medicament.

26. Use of a compound according to any one of claims 1 to 23, or a pharmaceutically
35  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.



10o0r salts of these compounds. 20. A compound according to claim 1 which is
(S)-3-{445-(2-cyc|openty1-6-methoxypyridin-4-y1)-[1,ggg]oxadiazoI-3-y11-2-ethyl-6-methyl-phenoxy}-pr
opane-1,2-diol or a salt thereof. 15 21. A compound actording to claim 1 which is
N-((S)-3-{4-[5-(2-cyclopentyl1-6-methoxy-pyridin-4-y1)-[1,2,410xadiazol-3-y1]-2-ethyl-6-methyl-phenox
y}-2-hydrox@frd - sergehedjnil imeltiyl-ae dearthie oreventiah thdrestn2022f dssasusoondsacdersling to

claim 1 whiciis:No #6010 dhdap(€oruiians aprkiBclrtBP¥nsplanted organs such as kidney, fiver
pyr|d|n-4-y1§,41,2,4 oxadiazol-3-y1]-6-methyl-phény1}-methanesulfonamide or a salt thereof. 23. A

compound JEEOYIMP O MEHTRE WRIERAs N A8 SRl SRS 8- ARARSSS JoHaM 20gshy stem
,2,4]oxadiaz;d%%@ébla?hyﬂeﬁmmltgﬂmhmwl}synﬁtbmuﬁommgjernémﬁicﬂh&r_&bfﬁ.ti% 2dltifle
pharmageutical compAsItion SAMPHSIG 2188 9%96&98%% WA %%8'%!9&%}5%529%%,3

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

compound &ECHASHHgREPHRYCOHEBHBIAMTSIEIHS Sacthpa HashimetestbwRidiisepedieBalistheamis, or a
pharmaceutinsce2posHISH Masasdiahioelaims 2deioatiee astanmedisamnanbats Usaohremupound
according to an mongngf 8!§<iamssel to 2 3di(r?r a harm[ac?utical?lx 5 acge%ta le s%[heregf, foref;he.
preparation ot a pmarmaceuﬁcafcom%os ionTor e pteé’\%n i3 BP e AR R DRSS 3P Y8 ders
associated il garmetivansbtimeumeteptasim. 49a 27. The use according to claim 26 for the
prevertion or treatment of diseases or disorders selected from the group consisting of rejection of
transplanted organs such as kidney, liver, heart, lung, pancreas, cornea, and skin; graft-versus-host
diseases brgﬁgﬁpgdﬁft Tﬁfgfg%gc@; ARIRsH Jﬁf&ﬁﬁrﬁ@(ﬁﬂﬁﬂ%ﬁh@e&}ﬁ'&fgrﬂfeg"“?ﬁ@ﬁ.ﬁ?iﬁ’@ fRORSR0id
arthritis, musegetes fciertsgyrimilanumsisting hdvegd clisead és sychrasCrajams shtense fanrd kitherative
collis, PSOripRie, enliate prbrbedhireltins gl Astiasynpiospdiyig)diis, WA GIRIRLRALGP'C
diseases such as rhinitis, conjunctivitis, dermatitis; asthma; type | diabetes; post-infectious
autoimmuné&dRIEHBEE RNERAG PRetRiPRISRST JABUPRiRiAfaEivis gipia  sRlsppFisis pselidsiancers
and turgor rpetaiskasisthtiis 28roHies Wsseaseosd Bl derthadne 8 Thipbita epveaiipn: ek teatiment of
diseases or disorders 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
transplanta#én; ogoistransersiiuliopleirsafetaethirone vheilionaoideattheitisphmoitiinée seierosis or
psoriasis, 15gsesiatic arthritis, Crohn's disease, and Hashimoto's thyroiditis; and atopic dermatitis. 29.
The use according to claim 28 for the prevention or treatment of multiple sclerosis or psoriasis.



