WO 2011/ 007324PCT/ 1B2010/ 053224 1 Pyridi n-4-yl Derivatives 5Field of the
invention The present invention relates to S1P1/EDGL receptor agonists of
Forrmul a (WP 2anichovdzei r use as active ingredients in the pceppze/nisn24of

phar maceuti cal conpositions. The invention also concerns rel ated aspects

i ncludi ng processes for the preparati on lof the conpounds, 10

phar maceuti cal conpositions containing a conpound of the Formula (1), and
their use as conpounds inproving vascul ar function and as i mrunonodul ati ng
agents, either alone or in conbination with other active conpounds or

t her api es.. Background of the invention 15 The human i rmune systemis

desi gned Pyridineddyk Berbvative§ai nst forei gn ni croorgani sns and subst ances
that cause infection or disease. Conplex regul atory nechani sns ensure that
the i mune response is targeted against the intruding substance or organi sm
and not aﬁgid“éﬂhaﬁ‘ﬁve*h?%h- I n sone cases, these control nechanisns are 20
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Orally active conpounds with i munonodul ati ng properties, wthout

conprom si ng 30i mune responses and with reduced side effects woul d

si gni fi caBatkarpund of/thednvertion t r eat nents of uncontrol | ed i nfl anmat ory

di sed$es. In the field of organ transplantation the host immune response
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whi t e bl oibd wheld ismmune system is usually suppressed and the body's ability to react to infections

is also severely compromised. Typical drugs in this class include azathioprine,
chlorambucil, cyclophosphamide, cyclosporin, or methotrexate. Corticosteroids which
25 reduce inflammation and suppress the immune response, may cause side effects when
used in long term treatment. 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 signaling.

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

treatments of uncontrolled inflammatory diseases.

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

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



5 Exanpl es of such drugs are cycl osporin, daclizumab, basilixi mab,
everolimus, or FK506, which interfere with cytokine release or signaling;
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superiority with respect to their safety profile, e.g. a lower risk of
bronchoconstriction. 30 Exanples of WD 2008/ 029371, which are consi dered

cl osest prior art anal ogues are shown in Figure 1. Figure 1:
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Examples of WO 2008/029371, which are considered closest prior art analogues are

shown in Figure 1.



5 markedly reduced potential to constrict rat trachea rings when conpared
to the conpounds of prior art Exanples 229 and 233 of WD 2008/ 029371
respect i weDy011llor®4pr oves t hat conpounds wherei n Rl r epiP€TAR40/638e0pent yl
and R2 represents methoxy are superior éonpared to the closest prior art
conpounds of WD 2008/ 029371, i.e. the conpounds wherein Rl represents

met hyl and R2 represents cyclopentyl. 10Al so, the conpound of Exanple 3 of
t he present Bhvention exhibits the sanme | gw potential to constrict rat
trachea ringsyas itg S-enantionmer, i.e. th onpgund of Exanple 2 of the
present invegti nidi cating that the co fi tiPn at this position has
no significa rachea constri ct)j=e#. erQore, also Exanple 21
of the present inventiq hibits the s to constg ct rat
trachea riyngs as prese Jnnéi%; whi‘ch differs frog pl ¢ 2 rgnly
by the Iinker g fhhrEbNg - pyf i don- 4- y14 ¢, 2,41 9xadi azol'e inst éad 3-
pyridi n-4-y141, 2, 4] oxadi azol eHO Thi s i ndi cates that al so t WO nature of the
oxadi azole is not critical regarding trachea constriction. Tabl e 1:
Rat trachea gonstriction in % of the constriction induced by 50 mM KCl

n.d. = not 2 ailg_and further data see
Exanpl e 33.
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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
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reduced potential to constrict rat trachea rings when compared to its closest analogue prior
art Example 226 of WO 2008/029371 wherein R' is isobutyl and R? is methoxy.

The unexpected superiority of the compounds of the present invention is also evident from
the observation that the compounds of Example 2 and 7 of the present invention show a
markedly reduced potential to constrict rat trachea rings when compared to the compounds
of prior art Examples 229 and 233 of WO 2008/029371, respectively. This proves that
compounds wherein R' represents cyclopentyl and R? represents methoxy are superior
compared to the closest prior art compounds of WO 2008/029371, i.e. the compounds
wherein R’ represents methyl and R? represents cyclopentyl.

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, also Example 21 of the present invention exhibits the
same low potential to constrict rat trachea rings as present Example 2, which differs from
Example 21 only by the linker A (forming a 5-pyridin-4-yl-[1,2,4]oxadiazole instead of a 3-
pyridin-4-yl-[1,2,4]oxadiazole). This indicates that also the nature of the oxadiazole is not

critical regarding trachea constriction.

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

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

% trachea constriction
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 n.d.
Prior art Example 233 120" n.d.

Example 1 <5 24

Example 2 <5 <5

Example 3 <5 n.d.

Example 6 <5 100




<5 n.d. Exanple 21 <5 n.d. * result obtained at a conpound concentration
of 300 nM The conpounds of the present invention can be utilized al one or
i n conbi naiDI2on/oM32h 5 standard drugs inhibiting T-cell pagtiBMa0/H33A24 t O
provi de a new i munonodul ating ther apyn#i‘lth a reduced propensity for

i nfecti ons when conpared to standard i nosuppr essi ve t herapy.
Furt her mpre—the conpounds of the present inveptioncanbeused in

conbi natijon wit hExadpeed dosages of tro&ditional i mumdsuppressant

t her api es;,—to provid ntheonmehand—effective Tmmunonodutati ng activity,
whil e on |the ot k%?a”}i’%#reduci ng end 6gan 10| danmag&dassocilated with

hi gher ddses of I mun@suppressi ve drups. The ,observjati on of

i mproved [endot heé{agr{b%géefl | ayer funct i%n assocj at ed r\§/!\'/|d’th S1P1/ EDGL
activation provides additional benefits of conpounds to inprove vascul ar
function.,. Th t e t h I ng aci d sequence for the human
S1P1/ EDGL r-gf@t ?%{%ag% 8'}5'?9@8%%0%0%{:%& t'gng)}c?&?aﬂlgl' are published in e.g.: Ha,
T., and Maciag, T., J. Biol Chem 265 (1990), 9308-9313; WD 91/15583

publ i shed 17 COctober 1991; WD 99/46277 published 16 Septenber 1999. The
pot ency ahte ebipoaws of thehpresemtpioverdionodanFbe miilized blonera iassesseationswitly a
GIP7S Lass L Q06 . i i i Na:
ympideyt e S a0 48, el AR e § Wi i
exper i mem aed@@daptopensily fan @fefctiont whebodomeared tohetandardniniromnaseppreesve o

g%&3?68(;3@%%%?—?%8%?%2%5%%@@% 5? the%?egenlt\l}nvemonzéan%eﬂseédr]n cmbination

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 S1P1/EDG1
15  receptor are known in the art and are published in e.g.: Hla, T., and Maciag, T., J. Biol

Chem. 265 (1990), 9308-9313; WO 91/15583 published 17 October 1991; WO 99/46277

published 16 September 1999. The potency and efficacy of the compounds of Formula (I)

are assessed using a GTPyS assay to determine ECsy 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 (l)
25

wherein



O NN wherein the asterisks indicate the bond that is linked to the
pyridine group of Formula (1); 5Rl represents 3-pentyl, 3-nethyl-but-1-yl,
cycl opentwD,20oro0z3za| ohexyl ; R2 represents met hoxy; R3 r @praBBEN0/853224
2, 3-di hydr oxypr opoxy, - OCH2- CH( OH) - CH2- NHCO- CH20OH, - OCH2- CH( OH) -
CH2N( CH3) - CO- CH2OH, - NHSQ2CH3, or -NHSOZCH2CH3; and 10 R4 represents et hyl
or chloro i i% Anot her enbodi nent of the invention relates to pyridine
deri vat i VASCRIBSKSi ng to enbodi ment i), wherein the stereocenter of the R3
groups 2, 3-di hydgoxypropoxy, -*OCH2- \J5 CH(OH) - CH2- NHCO g#20H, and

|

t
nt

- OCH2- CH( &) - 3)~CO CH2GH _i n\h_e.—S-configu[a YoM\ I.-r) Anot her
enbodi nent of\t he iyhvention rel at\®s to /pyridine deri Wgtiveg according to
el of the R3 grol\i)s

enbodi ment i),\ whefein the stereo
2, 3-di hydr oxygPopdity, -OCH2- 20 CH{OHR CH2- NHE®- CH2 OH NN

- OCH2- CH( - N - CO..CH2 is i.p. the R figuration her

erbodi ment PTG P AU e dlord Pali B e B ot labihG L o
any one of the enbodinents i) toiii), wherein A represents *N | ON

wherein the asterisk indicates the bond that is |inked to the pyridine
gr oup 50f Orregﬁqsgnf(sls%(pentﬂ, §%1e(t3‘nsyl E)ut 1-1, C)gclépe%{yl, or cyclcr)"h&gl,
R? represents methoxy;

R? represents 2,3-dihydroxypropoxy, -OCH,-CH(OH)-CH,-NHCO-CH,OH, -OCH,-CH(OH)-
CH3;N(CHj3)-CO-CH,0H, -NHSO,CH3;, or -NHSO,CH,CHg; and
10

R* represents ethyl or chloro.

i) Another embodiment of the invention relates to pyridine derivatives according to
embodiment i), wherein the stereocenter of the R? groups 2,3-dihydroxypropoxy, -OCH-
15  CH(OH)-CH,-NHCO-CH,OH, and -OCH2-CH(OH)-CH,N(CH3)-CO-CH,OH is in the S-

configuration.

iii) Another embodiment of the invention relates to pyridine derivatives according to
embodiment i), wherein the stereocenter of the R? groups 2,3-dihydroxypropoxy, -OCH-
20  CH(OH)-CH,-NHCO-CH,0H, and -OCH,-CH(OH)-CH,;N(CH3)-CO-CH,0OH is in the R-

configuration.

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

one of the embodiments i) to iii), wherein A represents

* N
S .-
{ 7
O—N

wherein the asterisk indicates the bond that is linked to the pyridine group of Formula (l).

25

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

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



WO 2011/ 007324PCT/ 1B2010/ 053224 7 N-O wherein the asterisk indicates the

bond that is linked to the pyridine group of Formula (1). vi ) Anot her
enbodi mrerwoabittdegs2iunventi on rel ates to pyridi ne derivat PCEdBZI@033d2ang t O
any 5one of the enbodinents i) to iii), _wherein A represents 0 vii)

Anot her enmbodi ment of the invention reldtes to pyridi ne derivatives
according to any one of the enbodinents i) to vi), wherein Rl represents

3-pentyl. 10 viii) Another e iment, of the invention relates to pyridine
derivatives according to amgone -the enbodinments i) to vi), wherein Rl
represents 3-nethyl-but-1-yl) i X) Anot her enbodi nent of the invention
relates to pyridine derivativg cordi ng to any 15one of the enbodi nents
i) tovi), wherein Rl represents cycl openty x) Anot her enbodi nent of the

i nvent i onvhespiattee a@@”%ﬁ/‘ﬂﬁ'@ﬁtﬁé tfd%*?@ﬂ?*dh@t\)%n@@'d@ﬁtﬁ mgiding ceup effeorstiat(he
enbodi nents i) to vi), wherein Rl represents cycl ohexyl. 20xi) Anot her
enbodi rent of the invention relates to Eq}t/“ di ne derivatives according to
any one ofi) Bhetheirsa@paimens of thet pvantionig@ies to REidingpdery@hives according to any

3- dighy A5 X YRR OBAKYdiments |3<fo'|ﬂ3| RRAEREA r&srRQdidrent of the invention relates

to pyridi ne derivatives according to any one of the enbodinments i) to x),

wherein R3 represents - OCH2- - CH2- NHCO25 CH2OH.  xiii) Anot her
enmbodi ment of the inventioir~(el ates-to pyridine derivatives according to
any one of the enbodinments i )\to , Wherein R3 represents

- OCH2- CH( OH) - CH2N( CH3) - COCH2 WD 2011/ 007324PCT/ 1B2010/ 053224 8 xv)

Anot her enbodi nent of the invention relates to pyridine derivatives
according to any one of the enbodinents i) to x), wherein R3 represents

'NHS@CHZ&H?%\ ée}n fof PRI ORI ot ' t Faih g t@%hy di ne
derivati accor t‘%raﬁﬁéhar? ?%!rjle lce) re%f%%) P%ewrféq&é@twg 51(;(;% < gg cP}S N R4
r epr esent @nesofiilyd embodlments i) to vi), wherein R’ represents 3-pentyl.
10
viii) Another embodiment of the invention relates to pyridine derivatives according to any

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

ix) 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 cyclohexyl.

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.

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

xiii) Another embodiment of the invention relates to pyridine derivatives according to any
one of the embodiments i) to x), wherein R® represents -OCH,-CH(OH)-CH,N(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,CHs.



xvii) Another enbodi nent of the invention relates to pyridine derivatives
according to any one of the enbodinents i) to xv), wherein R4 represents
chl oro. MWOTha/waszpounds of Formula (1) may contai n onePOT/IBRINM@0BLBY eogeni C
or asymretric centers, such as one or re asymmetric carbon atons. The
conpounds of Formula (1) may thus be pré&sent as m xtures of stereoisoners
or preferably as pure stereoisoners. Mxtures of stereoisoners may be
separated in a manner known to a person skilled in the 15art. \Were the

gl ur al fmw;i%;\m%ﬁoﬂfmmrmmdﬁenm| E(je%teﬁhﬁbym@tjémiiy@ml fithd Qﬂér&y

i seases and .t he i nten to nea 0 ngl e conmpound,
ai b or RN EmbSBis) S boet NS HAF dPBETYs VAP ORRRG Al t or Lo &
conmpound of Fornmul a (I) |s to be understood as referring also to salts,
especi al | ar,maceut a apl e und of Forrmula (1),
oo P et o R R Ehosieas or R SRRt Yootk SETRRNRY plcecith Riae
sal ts" reérwath@embadrtremsq)tolwgrv@mmmnmremém éthgici d 25and/ or base
addition salts. Reference can be made to "Salt selection for basic drugs"”,
Int. J. Pharm (1986), 33, 201-217. The present invention also includes

i sot opi ca;t\,luyAhaiher bedodiespeot ikliyvedtiod delates o pilidihedefivagides asqueding'so ahy

Formul a (I C nds a i dentj,cal to. .t conpounds of Fornula (1)
30 except® r%%%{vw% b8$%ﬂ$é> tQtWSTéNH‘Fé‘%)% é‘?ﬂ{e%eé‘e%aﬁ%rﬁt aced by an atom havi ng
t he s@ne atom ¢ nunber but an atomic nmass different fromthe atom c nass
usual l'y found in natur toicaII | abel | ed e 2H(deuter|un)
"Sbel | o TsauRed s OEERTNa ) fretntertd ranet fbrBEF SPROUTIRIE THETSEEDe. of
t he preseasunterevmlasnoneSubsrtdré uéyrﬁmem‘c dayisbrogemswThé &h@obe@merom&m qpe 2H
(deuterlur% ”H}/ ead to reatter f bol i c stabllri [ esu tlng g%

35i ncr eas®dY Sv'i’%rer?&f‘ ? iMTEUGE ¥edtieaE U6 age P %BW&%FFH“% stegpol ’Versead

t o reducedixtures bi §te@disomety nag e afMadinenapies:, knoesubtd pgsen skillddniname

i rrproved sr?f ety profile. In one WD 2011/007324PCT/ 1B2010/ 053224 9

enbod®merf™of the inventi on, the conpounds of Formula (1) are not
i sotopically |abell ed or they are |l abelled only with one or rmre deuterium

at ons. i nen the c oun f Fo a

ot opi e dibi e Jhi USpdoRbpRIBIpIPaBars obf Honbu S COFPRRHoRs: a
(1) may b@s@rsepahemhe Ikepind i9 giteridzditb encamtdads sidgls compednd el eirmiad iker , but
using the appropriate isotopic variation of suitable reagents or starti ng
mat eri al s. Exanpl es of pyridine conpounds according to Formula (I) are
sel ectted Amyorigference herelnbefore or hereinafter to a compound of Formula (l) is to be understood
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Formula (I), as appropriate and expedient.

The term "pharmaceutically acceptable salts" refers to non-toxic, inorganic or organic acid
25 and/or base addition salts. Reference can be made to "Salt selection for basic drugs”, Int.
J. Pharm. (1986), 33, 201-217.

The present invention also includes isotopically labelled, especially ?H (deuterium) labelled
compounds of Formula (I), 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



(S)-3-{445-(2-cycl opentyl-6-nmet hoxy-pyridin-4-yl)-[1, 2, 4] oxadi azol - 3-y1] - 2-
et hyl - 6- net hyl - phenoxyypr opane- 1, 2-di ol ;
(R - 3- { 44800B1100pC32epent y1- 6- met hoxy- pyri di n-4-yl)-[1, 2, 2foAndileass243-y1] - 2-
et hyl - 6- met hyl - phenoxyypr opane- 1, 2-di ol ;
15(S) - 3-{445- (2- cycl ohexyl- 6- net hoxy py idi n-4-yl)-[1, 2, 4] oxadi azol - 3-y1] -2

-et hyl - 6- t
ot hanes TORTEr RIS R T cobirey By BLEaTy bl ek irolspicply [abglsp pr
[N-l[ (28)4] gxméy Ela?@“at&’ell&éd]orﬁy Wethhyhe l@h&ﬁ@’r’ey@éntéiﬁjm atoms. In a sub-embodiment, the

N ool - 5 Sagpuntis. o FRgTuS ninf ey o8 RBemal TRbDRY 2B, Jedenicdlyl L] o
[\1-25(?) ?_({ofifﬁkﬁ)uﬁas C(nyEgrﬁrgj’lﬁ Y- &a@bémpmﬁl 6] @_nﬂlow )to[fhggg?g%?d@dd@ekﬁbe(ﬁ y1]
LS 5 ranste by PSREY Fentaral Ol el s 4o r&f%%a.oaz%?m@g y1] -

2- et hyl - 6mategtigy| - phenoxyy2- hydr oxy- propy1l) - 2- hydr oxy- acet am de;
25N- ((S) - 3- {445 (2-cycl opentyl-6-nmet hoxy-pyridin-4-yl)-[1, 2, 4] oxadi azol - 3-y
1] - 2-et hyI

met hyl r,OXy- 2-h dro cet

N (2 el o r@ﬁf FEa TR E AR 3 B baRY B A BERIS 2. 4) oxadi avol

-3-yl1l- 6- et hd)-3pherthylyvingstbdnesiy bl@iﬁb@]r)%dﬁethoxy pyridin-4-yl]-[1,2,4]oxadiazol-3-yl}-

25{21@5%%‘?@’%’?8&%@ cI 0 ﬁig%iéuﬁlget hogy pyridin-4-yl)-[1, 2, 4] oxadi azol - 3-y
- 6- - nami de;

( g) i] { é chl or(®)44{5 [5-22-@y<ﬂd>m@h6y?etgo>g@mfmﬁfy4-pyﬂi,dj4ﬂ0x41dMIZQI-Q{-&H]—Z—,e‘ﬂiyd}Badi azol

-3-y nox io

N-((9)-3-T%" E@l Xy ﬁo%%’f) ﬁ%%%entyl 6- met hoxy-pyridin-4-yl)-[1, 2, 4] oxadi a

35()- %1](2 el e [E”E“W?‘}e”zy'“’é'd?‘gwﬁ”ﬁwﬁ”iﬂ? SADOUOSIBEEN S | v

me met hyl - butyl ) -pyridin-4-yly[1, 2, 4] oxa
i azol - P%bet”ﬂis}pﬁﬂ%x{;g#épane 1,2-diol; WO
2011/ ’(507324PCT (53822 18/( DB pREHexyB6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-3-yl]-2-ethyl-6-

0 acol - 3. MG T QRBE AR CRHERbSIC2- hydr oxy- pr opy 1] - 2 hydr oxy- acel A el
N-{2 chI or o- 44éthéribs®y@h©hexyécu@ met {2ectyorpyir 6 ivydioydntyl{cim2thbkpadtiad al)- 3-y1
-6 et hﬁ 2 AﬂQ%&Yaz‘éV?t H%nes pr%eng?}-armde
N-[(S)-3-(2-ethyl-4-{5-[2-(1-ethyl-propyl)-6-methoxy-pyridin-4-yl]-[1,2,4]oxadiazol-3-
20  yl}-6-methyl-phenoxy)-2-hydroxy-propyl]-2-hydroxy-acetamide;
N-((S)-3-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yI)-[1,2,4]oxadiazol-3-yl]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
N-((S)-3-{4-[5-(2-cyclohexyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-3-yl]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
25 N-((S)-3-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[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-yl}-6-
methyl-phenyl)-methanesulfonamide;
N-{2-chloro-4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-3-yl]-6-
30  methyl-phenyl}-methanesulfonamide;
(S)-3-{2-chloro-4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-3-yl]-6-
methyl-phenoxy}-propane-1,2-diol;
N-((S)-3-{2-chloro-4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4]Joxadiazol-3-yl]-
6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
35 (S)-3-(2-ethyl-4-{5-[2-methoxy-6-(3-methyl-butyl)-pyridin-4-yl]-[1,2,4]oxadiazol-3-yl}-
6-methyl-phenoxy)-propane-1,2-diol;



S5N- (2- et hyl-4-{542-(1-ethyl-propyl)-6-nmethoxy-pyridin-4-yly[1,2, 4] oxadi azol
-3-yly6- net hyl - phenyl ynet hanesul f onam de;
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Exanpl es méthpyphiehiorg-propgreungsiickccording to Forrmula (1) are further also
sel ected from

(S) - 3-{ 2- chl or Aa8-PA2cydprnddP1reh Rt RN Sy il el aagiaror Y22 azol -
3-yl] - 6- 3emBESHEnopyIaopanepT, 2Rie- 1, 2-di ol ; and

i BT e BN A Bt gy Y -
adm n| st riatihgRohendgy}el-By diokyt @opy)-P- oy dideg-aeesamitig; t he number of circul ating
PRSI A I TR S R o
t he phar nswaeittyi-paénax@PFRogilokepropyB2-hereifeetaetddé;n a manner which will
(S)-3-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,3,4]oxadiazol-2-yl]-2-ethyl-6-
20  methyl-phenoxy}-propane-1,2-diol;
(R)-3-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-y1)-[1,3,4]oxadiazol-2-yl]-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol;
N-((S)-3-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,3,4]oxadiazol-2-yl]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide; and
25 N-((R)-3-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,3,4]oxadiazol-2-yl]-2-ethyl-
6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide.

Examples of pyridine compounds according to Formula (1) are further also selected from:
(S)-3-{2-chloro-4-[5-(2-cyclohexyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-3-yl]-6-
30  methyl-phenoxy}-propane-1,2-diol; and
N-(2-ethyl-4-(5-(2-isopentyl-6-methoxypyridin-4-yl)-1,2,4-oxadiazol-3-yl)-6-

methylphenyl)methanesulfonamide.

35 The compounds of Formula (1) and their pharmaceutically acceptable salts can be used as

medicaments, e.g. in the form of pharmaceutical compositions for enteral or parenteral
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pseudomembranous colitis; colitis caused by drug or radiation; ischemic acute renal
insufficiency; chronic renal insufficiency; lung cancer; malignancy of lymphoid origin; acute

or chronic lymphocytic leukemias; lymphoma; pulmonary emphysema; cataracta; siderosis;

25  retinitis 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

cholangitis; partial liver resection; acute liver necrosis; cirrhosis; 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 transplanted organs such
35 as kidney, liver, heart, lung, pancreas, cornea, and skin; graft-versus-host diseases brought

about by stem cell transplantation; autoimmune syndromes including rheumatoid arthritis,
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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 also 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, cytotoxic 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 (l) 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 mentioned 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 conditions can be

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



Conpounds of Fornula (1) which represent a 3-pyridin-4-yl141, 2, 4] oxadi azol e
derivative, are prepared in an anal ogous fashion (Lit.: e.g. C. T. Brain,
J. M Pawwg 2vi/dozsszag, P. J. Qakley, 5 Tetrahedron Lett. PCO/IBA0®0I3224
3275-3278) by reacting a conpound of StHJcture 4 with a conpound of
Structure 5 and subsequent cyclisation t he correspondi ng hydroxyam di ne
ester internediate. Str re 4Structure npounds  of Struct re 3
and 4 myCHEDRHEs dee Foda iR g PSR INRITOR caf PRCTErcs aaagrang 1o The
respect i V@én;eralvgetqbemedbmedcamgweummeoobelowf Orilys aslwt &6f the syriitdticepdssbilitiBs as

MeOH, EtOH |d| ne, esen or absence of a base such as
Na2CCB, ?ﬁﬁg QRN ?nof F(?rf““ﬁﬂﬁw dgscr etc. (Lit.: e.g. E. Meyer, A
C Joussef, H Gallardo, Synthesis 152003 899 905, WO 2004/ 035538 (Merck &

TP AP A ATt ML P S

;unct! onaprepared Hyr @3y & tohpdudef BirubtreSt rinict susleesnt&ucﬁ aandiuene t hiesite,

uncti on | req r te 0 ctio ropri ate rotectlng

o oups araMEn SR Bt HETRAT 8t efet Eipe duns R HER BisBo o b BB

g: Ca tT L LzéfkaUxmbhyé s%rou@ dois et acA, gﬂetﬁi a@gol-lgl ?é%g?ﬁsﬁﬁ Q(ta gr gtbglsr:]n\l;%edi ol ,

et hodor dt: FLRs LR AR et RN soiRp Bt Citeh U2 paeTte (©gani o

Synt hi@si soxaBi dhibedd, iaocarbdliescitNenhydidk, POBYLPCR, PO, o kacleemnskdievdsr Bligess ng

ras P paer ot ST KEE b AaR Ghinalotn Lk Ko hplie B Spbcndh R Far ¢he

goupl i ng metI?e%pYéﬁﬂieﬁmgcmmGlgdﬁonf 1&1pmnt3urresazm<r, rg Iwablka, tNhémphighiy Iv.
erivatives re 0 yu Ult I ur

conpound ﬁ?ga%PF%&#E\é'utaBHahlaL%‘ar éh% gg P%ﬁ'mgt@i(c?i?{eggg? 1%Oémd 6

or their ’FHZ@RJIFS@baIa&f @. &i Thedr, BOFmBépnea,l T@'tre&reardnaltﬁtze 40126019, PIESpBIosdR.

ig(égr oﬂn t 8 gqy%gﬁi ‘g% lEﬁgllvwrﬁl t&ﬁ §é\gqecrg§aﬁtﬁ.§\i/l.l églﬂo-il\ﬁ'aicgr,hgyr%%ﬁc 5§mmun. 29
2-pyri di n(1999)144323145(n>5a<d) Qohh,e). a. Esmé@@alh@dga‘mdrbhams}ry:zy (neg8f 310P-3104; ]
conmpoun r [ coupling reagent such as
TBTU, DCC,Q }f:%?ug'ﬂB C}‘ete Ceépg(@é@é 2%@:ﬂ%éga%onpound of Structure 8
whi ch is then coupl ed gﬂh a conmpound of Structure 5 to give a conpound of

Structure 9. A conpound Wf Structure 9 can also be prepared by follow ng
the reverse reaction ord e. (@)

Structure 1 HN
R4

20  Compounds of Structure 1 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 NEt;, DIPEA, NaH, K,COs, etc. (Lit.: e.g. A. Hamze, J.-F.
Hernandez, P. Fulcrand, J. Martinez, J. Org. Chem. 68 (2003) 7316-7321; and the

25  literature cited above).



20 by first coupling a conpound of Stucture 5 with hydrazine foll owed by
reacting the correspondi ng hydrazide internmediate with a conpound of

St ruct ur ew.20Daloyatnat i on of a conpound of Structure 9 t@ecraBmio/bis22iesi red
2-pyridin-4-y141, 3, 4] oxadi azol e deri vat 'L%e is affected by treating a
conpound of Structure 9 with a reagent ch as POCI3, CCl4 or CBr4 in

conbi nation with EPh3, P205, Burgess reagent, etc. in a solvent such as

tol uene, MeCN, 2" di oxane, THF, CHCI 3, etc. at tenperatureg between 20 and
120C in the preseRce or absence of mcrowaye irradiation./(Lit.: e.g. M A
Garcia, S. Martin, maria, M Cacho, F“~Nbr ave, M Julian,

A. Martinez, B. %f)rcﬁia’ A. Ranos, J. 48 £2005)
4068- 4075; C. T. ) ul, Y. Loong, y, Tetrahedron
Lett. 40 (1999) 3 78). WD 2011/ 007324P, 24 17 Met hods

that effect the tv¥ansformati on of a conmpound of Structure\2 or 5 into a
conpound of Strurture 7 or 6, respectively, or the oppositézf' are known to a
person skilled in taguaure2 5Structure 10 Conp®uungdsedf Structure 2 may be
prepared by reacting 2,6-dichloro-isonicotinic acid or a suitable ester
derivative thereof with nethanol in the presence or absence of a base such
as NaCH, OCldpeyndsaf &ssnulan(l) ehich representdeld-pwidin-44iyh( 12, sjlokadianoles derfvatige, are

et el B o SohSEIR By 1 4% 7 FARRYIL PSR 6 A4

Eur. B C(fgrahedem La0O®, (18995 3275:9278) Thye reastine anchnadouBt rafctowaturé 4 méth 4@ hen

be reacte i t [ opri at I . GV, n_reage (1

Negi ohi - conHL gl SyBRBRS S SEofafiin Fleliaigh SENS oy SR AR g 47
(1982) A4iéxler ide6bgdiatei th an appropriate al kyl or cycloal kyl Gignard
reagent for instance in the presence 15 of Fe(acac)3 in a solvent such as
THF, di oxane, DMF, NWP, etc., or conbinations thereof, at tenperatures
rangi ng from-78 tg? 25C under Furstner conditions (Lit.: e.g. A Furstner,
A. Leitner, M Mendez, H Krause, J. Am Chem Soc. 124 /A 2002) 13856-13863;
A. Furstner, A Leit Angew.NBhem 114 Hl@002) 632=&30) or with an
appropriate al kyl, r al kenyl boran derfvatiw (Lit,.: e.g. F.
Kerins, D. F. O Sh¢a, J. —Chem 67 20 (26 A7H-Rinder Suzuki
coupl i ng condi ti on\( Li t/: e o\ H Doucet, Edr. J. g.//Chem 2008,
2013-2030). In case nyl bg'ﬂ‘dm—tﬂblﬂi vativEs are usedXo introduce the
carbon framework ofi RlL, a subsequent hydrogenation step Rs; required to
establish the desiffed al kyl or cycloal kyl group. Finally,*in case a

pyri di ne- 4- car boxyl i c staictliregt er has been enpl gyectute® t he steps descri bed
above1, ester hydrolysis under basic or acid reaction 25conditions furnishes
the ddsired conpound of Structure 2. Wenever the conpounds of Formula (1)
are obt ai 0etlpdundshg Stotr®B and Xt mae e PrepHied by esating atdompdoadbf 8tredterec&n be

S o s PE G BN SeBTe B Bhe e O3 S bipeRt o
2011/ 007 3R2RCTh\tidiR]1 JSB2ARE Fr8sericat broBbsencphsise e hsual & Raglo;, K,COs,

Whel k-01(R,R) . (1 col , a i.cel Chjral Cel H (5- ol um, or
o Dot cei edtrysurpne Rk EBoNE of: CReSie 5 M &b Cartisep o Sa1BRhSVRTERS o
chi r al5 HP200328€9-805,\ 80084108553 (Murek &fCel InenUSA))(Et OH, in presence or
absence of an am ne such as NEt3, diethylam ne) and el uent B (hexane), at a

flow rate of
R2
R* R’

Structure 6 Structure 7




50.8 to 150 nL/mn. Experinental part The follow ng exanples illustrate the
I nvention but do not at all limt the scope thereof. 10 Al tenperatures
are st at edloi2n11@072¢npounds are characterized by 1H NVR @800BMtzYs3ez4 13C- NVR
(75 MHz) (Varian Oxford; chem cal shlfti are g| ven in ppmrelative to the
sol vent used; rrultiplicitles = singl q doublet, t = triplet, =
pent upl et hex = he e | et br pad Ilng
Ponst ant <D0, Eh e S O Hip %agtwea thsrﬁﬁ?w'q%shas.@dﬁoﬁfrww > 2190

Bi ngr y th?ggfu%nalﬁ@blﬂrﬁﬁy reéu@(t@ﬂwaﬂ’ery proteadn SEopQpridie protecting ghoups are

gr adi ent

1% trifl d,
Lo oo persen sIBoR g AT R Mehide s 01 2 eyt % Pl iy
vEVIX E h ** dr%??d ém)arwhduc‘a4 kgt@l I@;rgslfecit daiof, @ltd. TWesP ptstiih g igfdids neB] beTamplépsd ax
enqge X
0 s & Shachs Sefadehiiy el ThESreeds B8 Ml FrSketive, Grolbd"
Sili Ca g_eih @Elgslﬁ%&/ntlhéﬁls byf;(rmdmomggp@,: Negv Q@rmowgdg Rr.e IpwerfSKEleb}egtlggS/
reparati ye A CO . -terr . ra 0
PoeR T o VPSS silag, G el ity 5 s ) e DR REAY ReohaeiiguRr
E/DhBO- llOCRblmay aléoib@mtro&hﬂeﬂ-lﬂ%er@gé}ﬁﬁ/ggﬁfollmih@mljplﬁf@%ﬂlﬁe Pyridine compounds
aboge S % er t
Aobr ovt at i 0k £ haf dfif ahedy) de A eeBhEl S SoPui BrBuA St ess
r ﬁageﬂl rremrbm@raofh@wdgsuuﬁoagmﬂrudtureei ayd @rrrrheiphenhwd)mpﬁudﬁl Bﬂs@gagdetmrﬁd
chr onat oqr car non I 1 CVYCIl onhex r nodl.l m de
O aht o B o T BleRBPts: ! e S o mE R et X o PERErh pe D i
di et hyl i serpeafuyéskrions to Bpdibdnlskitediimreiehokyet hane DMVFdi net hyl f or mami de
DVBSQdi et hyl sul f oxi de dppf 1, 1' - bi s(di phenyl phosphi no) ferrocene

Structure 8 Structure 9

15  Compounds of Formula (1) 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, DCC, EDC, HBTU, PyBOP, CDI, etc.) to form a compound of Structure 8
which is 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 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 to form the desired 2-pyridin-4-yl-[1,3,4]oxadiazole derivative is
affected by treating a compound of Structure 9 with a reagent such as POCI;, CCl, or CBry
in combination with PPhs, P,Os, Burgess reagent, etc. in a solvent such as toluene, MeCN,

25 dioxane, THF, CHCI;, etc. at temperatures between 20 and 120°C in the presence or
absence of microwave irradiation. (Lit.: e.g. M. A. Garcia, S. Martin-Santamaria, M. Cacho,
F. Moreno de la Llave, M. Julian, A. Martinez, B. De Pascual-Teresa, A. Ramos, J. Med.
Chem. 48 (2005) 4068-4075; C. T. Brain, J. M. Paul, Y. Loong, P. J. Oakley, Tetrahedron
Lett. 40 (1999) 3275-3278).



5EAet hyl acetate EDCN- ( 3-di net hyl am nopropyl)-N -ethyl -carbodiim de Etethyl
Et OHet hanol Fe(acac)3iron(l11) acetyl acetone-conpl ex 10hhour(s)

HBTUO- ( bewoabrii@mzazk- 1-y1) - N, N, N , N -t et r amet hyl ur oni um IrexaBuaersBphiosphat e
HOBt 1- hydr oxy- benzotri azol e HPLChi gh peg ormance |iquid chromatography
15HVhi gh vacuum condi tions LC- MSliquid chromatography - nmass spectronetry
Lit.literature Menet hyl MeCNacetonitrile 20 MeOHnet hanol m nm nute(s)
MPLCnedi um pressure |iquid chronmat ography NaOAcsodi um acet at e

gg’;\gt ri e';\lhyihladér, teit ﬁﬁé&‘ﬂ?ﬁe tretdiyimaliop yf b @bhponed ef Stradt@@rd 6r 5 into a compound
tri e 0S I ne . . . .
Py BOPbenZCHTUGHEF 7 £ 61 ce5RGEIPY ST PBRIIPIEe SROLRHRAPRRFEN skiled in the art.
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5 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 tert. 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 alkyl 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)s in a solvent such as THF, dioxane, DMF, NMP, etc., or combinations thereof,
at temperatures ranging from -78 to 25°C under Furstner conditions (Lit.: e.g. A. Flrstner,
A. Leitner, M. Mendez, H. Krause, J. Am. Chem. Soc. 124 (2002) 13856-13863; A.
Furstner, A. Leitner, Angew. Chem. 114 (2002) 632-635) or with an appropriate alkyl,
cycloalkyl or alkenyl boron derivative (Lit.: e.g. F. Kerins, D. F. 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 introduce the
carbon framework of R', a subsequent hydrogenation step is required to establish the
desired alkyl or cycloalkyl 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 (I) are obtained in the form of mixtures of
enantiomers, the enantiomers can be separated using methods known to one skilled in the

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



hexaf | uor o- phosphat e 30prep. preparative rtroomtenperature sat.saturated
S1Psphi ngosi ne 1-phosphate TBMEtert.-butyl nethyl ether

35TBTUZ- (Wbk2bawvmwai2ni azol e- 1-yl) -1, 2, 3, 3-t et ranet hyl ur oniPGFIB2010/053224
tetrafl uoroborate WD 2011/007324PCT/ 1B2010/ 053224 20 tert.tertiary
TFAtri fl uoroacetic acid THFt etrahydrof uran TLCt hin | ayer chromatography
S5tRretention tinme Preparation of internedia

2- Chl or o- SéatﬂP@@ﬁwhqsgowPE@ﬁ@nR%g'%Yhf'kI@ﬂFeRe (o ame ephyBOn Daifs! ChgalephoP-
ester arejqgneif] shilin2¥ab|mhla cridiPadho- B PBY k- 5? oearum@1 o | m c

acid a) To solution of 2,6-dichloroisonicotinic aci g,
in net han‘éﬂnd(t@nt)Of Bireh HHLCI\B{@—W T5@ratic) mpxdurg defegluenthd (GEQIrr i PreisRRCH @r

becones V‘@ds@héégijfgn aRthd &&%W@@a&@mylﬁ%me}%na%%én@B iy efbr*é?fﬁraeﬂdv& rdt8 of

cooled to rt. The mxture is neutralised dding 32%aq. HGO (100 nL) and
25% aQ. I—@WT@@)W@"” The nixture is stlrred at rt overnight. The white
precipitate that fornms is collected, washed with nethanol and dried. The
filtrate is evaporated and the residue is suspended in water (200 nmL). The
resulting_mxture is heated to 60C. Solid naterial is collected, washed

wi th wat eExpesimentabpart The conbi ned crops gi ve 2-chl or o- 6-

20met hoxy-i soni cotinic acid (183 g) as a white solid; LGM tR = 0.80 mn,
[MF1] = 187,93. b) To a suspension of 2-chloro-6-methoxy-isonicotinic
acid (244'”@3 foiovsing ﬁﬁf)‘m?ﬁ'”h‘ﬁtﬁl‘iﬁmﬂ ingentign |yt d‘HQ@GﬁaU bomiting Sqopediorfedf: The
mxtuje is stirred at reflux for 24 h before it is cooled to OC. The solid
material is collected, washed with nethanol (200 nmL.) and water (500 nlL)

All temperatures are stated in °C. Compounds are characterized by "H-NMR (300 MHz) or
¥C-NMR (75 MHz) (Varian Oxford; chemical shifts are given in ppm relative to the solvent
used; multiplicities: s = singlet, d = doublet, t = triplet, p = pentuplet, hex = hexet, hept =
heptet, m = multiplet, br = broad, coupling constants are given in Hz); by LC-MS (Finnigan

15  Navigator with HP 1100 Binary Pump and DAD, column: 4.6x50 mm, Zorbax SB-AQ, 5 um,
120 A, gradient: 5-95% MeCN in water, 1 min, with 0.04% 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, flow: 4.5 mL/min); by TLC (TLC-

20 plates from Merck, Silica gel 60 F,s); or by melting point. Compounds are purified by
preparative HPLC (column: X-terra RP18, 50x19 mm, 5 um, 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):

aq. aqueous

BSA bovine serum albumin

Burgess reagent methoxycarbonylsulfamoyl triethylammonium hydroxide
30 CC column chromatography

CDI carbonyl diimidazole

DCC N,N’-dicyclohexyl carbodiimide

DCM dichloromethane

DEAD diethyl-diazodicarboxylate

35 DIPEA Hlning's base, diethylisopropylamine



25and dried under HV to give 2-chl oro-6-nethoxy-isonicotinic acid nethyl
ester (165 g) as a white solid; LGMs: tR=0.94 mn, [MFl] = 201.89. «c¢)
Under ar gwo,20Rdpdppf) (3.04 g, 4 nmol) is added to a solPariiBr10hH53224

2- chl or o- 6- met hoxyi soni cotinic acid nethyl ester (50 g, 0.248 nol) in THF
(100 nL). A 0.5 Msolution of 3- 30 pentyl zi ncbrom de in THF (550 ) is
added vi oppi ng funne Iete addition, the mxture is heated to
85C for a%'g'E before it LQ@Hﬁ?B a}np Water (5 m_) i s added and the

m xture iBMeoncentr at ed. difleeyfomdenips oduct is purified by filtration over

silica ge 50 g) using, hept EA 7:3 to give
2-(1-et hy[I)MEEDOpyI) 6- met &—VFEE dtinic acid methyl ester (53 g) as a
pal e yel lgppfoi | ; 1H NWVR {,CO¥&@iphe@@phtdphiho)ferreeefeS Hz, 6 H), 1.63-1.81 (m
352.47- 2. 56 (m 1 H. 3. 94 (s 3 H), 3.96 (s, 3 H, 7.12 (d, J= 1.0
Hz, 15H) A 23 (d, J= 1.9 WO 2011/ 007324PCT/ 1B2010/ 053224 21 d)
A sol utl omDof 2- (1-et hyINQB-@myétblylﬁmmbfupw-N'@myi-ca}bbminﬂd@ci d methyl ester
(50 g, l%ll nol) in et ha{ml (250 nL), water (50 nL) and 32% ag. NaOH (50
is stfrred at 80C f™ h. The mixture is concentrated and the residue
|s di ssolm@H in water (28famd) and extracted 5 with TBME. The org. phase is
separ at ed nd shed onc. 200 The TBME phase is discarded.
The conbi phases '59’@”2@?%\?'??%846090'3@% ng 25% aq. HCl and then
extranled]vmth EA (400 +ha@)nl). The conbined org. extracts are
concentr Wat er (550 add resi due. The m xture
i s heat ed ?ﬁumc, cool ed® thf}zﬁ%fﬁa' fﬁlé}\wi\@ﬁp raﬁ‘&ﬂ}yﬂg? M ms is coll ected
and dried to give the titidxafleoopaisptate40.2 g) as 10 a white solid; LC M
R—095 [|v++1]+— 24,04 1H (D6-DVBO): 80.73 (t, J = 7.3 Hz, 6
, 1.50- '18% (m 4 H), B‘B"ﬁy%%“zf’maz‘fﬂ' , 3.88 (s, 3 H), 7.00 (d, J =1.0
HZ, 1 H),HRPLRO (d, J= 1. Iﬂgth'lperfdrr‘ddhce liquid chromatography
2- Met hoxy- 6- ( 3- et hyl - bgh 12/ |son| cotinic acid 15The title conpound is
prepared Th anal ogy to éri U] CHBISPF ) - 6- met hoxy- i soni coti ni ¢ aci d;
LC ME: tR_CMS 94 min, [Mqll]chhforﬁat@g%hthhMpéaﬁorﬁE@O) 80.92 (d, J = 5.8
Hz, 6 H), 1.54-1.62 (m 3fH;u 2.70-2.76 (m 2 H), 3.88 (s, 3 H, 6.99 (s. 1
H . 7.25 @6, 1 H), 13.52%@Ure 5 cyclopentyl-6- met hoxy-i sonicotinic acid
20The ti tMe conmpound i s mpewgpared in analogy to
2-(1-ethy|-§hopyl) 6- met hoxy-isonicotinic acid; LGMs: tR = 0.93 mn,
[M1] + = 995N02: 1H NVR § “éﬁ%ﬂtﬁf 8 1.68-1.77 (m 2 H), 1.81-1.90 (m 4 H),
2.03-®. 12M60H 2 H), 3.15mathahol(m 1 H), 3.99 (s, 3 H), 7.18 (d, J = 1.0 Hz,
1 H, 7.35.(d, J =0.8 Hz ﬁlg) 252- Cycl ohexyl- 6- et hoxy-i soni cotinic acid
The titlé E‘orrpound is priafdly in anal ogy to
= 53650 hy“”i’pc&pwé'iog ?".&E"S@Wm"m#@?""z“é“ e L T m 2,
= m ) .ol- 1. m )
144155"‘&{* 1. 673°flup3a ‘?-P?t 1.76-1.83 (m 2 H), 1.84-1.92 (m 2
H, 2.66 NEt;, J = 11.3 @BeBybminel H), 3 88 (s, 3 H, 7.00 (d, J =1.0 Hz, 1

7,23 J =1.0 30
;D-Q/(ﬁsgpe'&ﬁ N hydr oxy%h@yﬁ%ﬂyrrpwﬂﬂ €cot i nam di ne

org. organic
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-yl)-1,2,3,3-tetramethyluronium

tetrafluoroborate



a) A solution of 2-cyclopentyl-6-nmethoxy-isonicotinic acid nethyl ester
(3.19 g, 13.6 mmol) in 7 NNH3 in nethanol (50 nm.) is stirred at 60C for 18
h. The sovoentidogszeenoved in vacuo 35and the residue isPdTiBIIWNESR24 HV tO
gi ve crude 2-cycl opentyl- 6-net hoxy- |son ot| nam de (3.35 g) as a pale
yellow solid; LCMs**: tR = 0.57 mn, = 221.38. WO

2011/ 007324PCT/ 1B2010/ 053224 22 D) Pyr| d| ne (8.86 g, 91.3 mmol ) is added
to a sol uflfon of 2- cycl otﬁ 17{% 1- 6- met hoxyi soni coti nam de (3.35 g, 15.2 nmol )
in DCM (1f€A ML) . The m xkific®oacetic@olded to OC before trifluoroacetic acid
anhydrid 58 g, 45.6 | ), i.s added portionwi se. The m xture is 5
stirred STA%C for 1 h betggo@)qr?ﬁfag diluted with DCM (100 nmL) and washed
with sat.Tlag. NaHCC3 sol tin layer(chRfnatbgrapmd brine (100 nl). The separated
org. phasge is dried over %gﬁ filtered and concentrated. The crude

product i%® purified by CETHOMEca gel eluting with heptane: EA 9:1 to give
2-cycl opentyl- 6- net hoxy-isonicotinonitrile (2.09 g) as pale yellow oil;

LC M5**: R = 0 80 mn, [MFl1] = not detectable; 1H NVR (D6-DMVS0): 8 1.61-

10182( i 1f94 035 3.16 (quint, J= 7.8 Hz, 1 H, 3.89 (s,
c) To a solution of

2 cyclopentyl 6- met hoxy |son| cotl nonltrlle (2.09 g, 10.3 mmol) in nethanol

(100 m.), e drochlorjde (2.15 g, 31.0 mml) and NaHCO3 (3. 04

g, 15 362§¥'E8‘F8>%/ prr?é%‘ﬂﬁﬁotnl‘ﬁé xture is stirred at 60C for 18 h before

it isiofi | Ther it congbouhe ahd its ethlyeester atenomniercidlychvaildide.r esi due i s di ssol ved

in EA (300 nm.) and washed with water (30 nlL). The washings are extracted

back with EA (4x100 nL) and DCM (4x100 nL). The conbined org. extracts are
dri ed ove2-(1Vg8iyd-prépyl)-enesthoxypisoaidotmicdcidnd dri ed under HV to give the

236. 24; 211 R ER ERRBR PR E 6 0Eor 04 bt Fpph B gk
3. 04939%3Né@H (Z70HnL) & StledsThSstidied rﬁleﬁt(a);((mccl)rz%d-ll)vign{ﬁl(&r?gﬁ Zr(]:? 13 th&r,érhéatiéa td Zj 1
o it it ou T hpeft s, ST bt ToERuROR BuRnBalRhiel BuRe £ be i @By

mrol ),  20Lhyat afi%rmcalCIDG)OjDI rhc). ané muhemzuy Istieed et rt oterbighty, The vﬂﬂterpmdlr)ltmd
Dl PEA (2. TB[!

4
Stod. - oD Bnd R E8Be widet T pengpdiand e e Tihedd seh RO b iheca
(250 nl), regidsbes stispeneedivin IWawt(ZOGQnL)NﬁhEGBSLEttDigumImrre(|§51@amt1)tof8:ﬂ Co®elid by
brine (100 o drie ver oncentr at ed Th
or oduct 192 Bl S SRS walehant GPigt M SPORMFO SRR EIES i ve
N - ( 20cy cinethery-isbnicotdlic Scitngtd3oy\aspywiith sotid A-C-MS ony 0)80hyidr put Miecag8helyl i ¢
acid benzyl ester (2.74 g) as pale yellowoil; LGM**: tR =0.74 mn,
[MFl] = 369.69; 1H NMVR (D6-DMBO): 81.62-1.83 (m 6 H), 1.95-2.05 (m 2 H),
3.10- 3. 21b)(To ailsubbensibn%ic Z- shlo& dHettixg-3sonssoti@ic Hicid @49 7%, (130 thohlin metZdhof s, 1

T o2 RS i s 006 Tk et % ke o 2 Rtore ' pot

rt under tb d3ar Tid sdiid rhaterizdlSs bolletled, wastaddysith methaaoiea nthy ahd Wateat(b@hméind
the fj Itrat S, CO ate vethetl onpound
(1 58%) At R B i PR by %oxyt'&on'%&%#rvetqvwf He® 5308 " 1
NVR ( D6- DMBE) solig1L GOASE 182 0(9% mid, M1+1]1=244.2903 (m 2 H), 3.08-3.19 (m 1 H),
3.86 (s, 3 H, 4.56 5(s br, 2 H, 6.93 (d, J= 1.0 Hz, 1 H, 7.20 (d, J= 1.0
Hz, 1 H, 9.94 (s, 1 H).

¢) Under argon, Pd(dppf) (3.04 g, 4 mmol) is added to a solution of 2-chloro-6-methoxy-

isonicotinic acid methyl ester (60 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 heated to 85°C for 18 h before it is cooled to rt. Water (5 mL) is added and
the mixture 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
g) as a pale yellow oil; '"H NMR (CDCls): §0.79 (t, J = 7.5 Hz, 6 H), 1.63-1.81 (m, 4 H),

35 247-256 (m, 1H),3.94 (s,3H),3.96(s,3H),7.12(d, J=1.0Hz, 1 H), 7.23 (d, J= 1.0 Hz,
1 H).



3- Et hyl - 4- hydr oxy- 5- et hyl - benzonitrile The title conpound is prepared from
3-et hyl - 4- hydr oxy- 5- net hyl - benzal dehyde following literature procedures (A
K. Chakr aworpi1joo@24Kaur, Tetrahedron 55 (1999) 13265- 13P63)B201Q0B2M5: tR =
0.90 mn; 1H NWR (CDCI3): 81.24 (t, J =,7.6 Hz, 3 H, 2.26 (s, 3 H, 2.63
(qp J =7.6H, 2H, 519 (s, 1 H, 7.40 (s, 2 H.

3- Chl or 0- 4- hydr oxy- 5- net hyl - benzonitrile The title conpound is prepared
fromcomercially avail abl e 2-chl oro-6-net hyl -phenol in 15 analogy to

|i t erat ur® Asecwshsfes(1(sRe-plopst)BrnethokyBoaxptifc BEl h)éthﬁ@@téﬂ(ﬂotg iol. 2N, md;l§3 IVS:

by 753 pahanoLiip0nyg, W0 mi3eniyian Ry PO @ a Alad i e b ne

gOThﬁ ]t i tthee ﬁmmmeugdom@nn?t@ganadhé rr@nllue is dlsfsolved in water (200 mL) and _elxtra(fted
et hy y- -benzonitrile or from conmerci Vv
> et - ML TROEY TRe e Plese S Aol A el St SR el (a0 Y Jhart BME
k/gér Ofcﬁ MasErlﬁ?ggar)deSMé @mgmed Rq. &amkarh/l adidfiftddaby EddiBy gzgf?&)aq G;I]Clalaﬁd) 5%

. e - : . akr abort etra on
(1999) 1%8 %9 g tjﬁ é/gyéﬁg +A.26Q?.mlijo ggpm ”edérgr gxg%c%s Sy chREya
899- 905) ; Whfer (850 MR) i5 add&dtatha rerbdiniag NI (IGhEMBRXEe i8 h8atdd t¢ 301D, codlh to 7 21

(7.86 azH) 3“H)9”§§‘<ECEHF8|F;&?@%I£2‘? %&gdﬁ 894&‘?0?‘1@@9%'?3%%%’81’1% 'tﬁ? OWPE?“P? i‘foi\? Qgﬂ%ound

i's prepargdnié géndcgmmsqhald%mwa N/laql*ezaﬂohlbmwﬁ? f[gtwsopww i n=739
analogy to literature procedures g Chem 31
(1988)  120%.128) ey 172t (8 &t ik €39 é%fno T 3es & s 700 @F= TR 13,
3-ethyl -4z Db, fm&dng){-}f?pmet hyl - benzami di ne); 3-chl oro-4- hydroxy-5-

net hyl - benzal dehyde: LC-MB: tR = 0.49 min, [MFl] = 201.00; 1H NWR 82.24
(s, 2 H, 2.35 (s, 4 H, 598(sbr 1 H, 7.59 (d, J =1.8 Hz, 1 H, 7.73
(d, J = I2fekRox 316-@ me?hgﬂfbl.(t )lsjod'ﬂotlrﬁc acid
chl oro 4, N-dij hy r oxy- 5- benzam di ne; DIVB0) : 82.21 (s,

H , 5157 Z'E ‘L?qumpg)u |s qrege,re én arialpgy toz- Qﬂgetb)él prqp;f]_);G n‘@twy-c@n!ﬂotlmg apr)d
9.48 (s chMks k) = OQ(Dn%Ql[M+QP7=3§é4°6§/¢BﬂW:Q([Q5§@§é 2&0 92 (d J 5.8 Hz 6 H
(R-4-(2,2 Dnethlé%)l %dloxolan yl nmet hoxy r‘% dr oxy- 5- thlbe
nzani di nel-5%)1-62dmh 34k A7 PFR7 oM. 2 B}, ﬁ)ﬂ&(ar%{]'éir t hyd (Ebéd'i)oi*@ H2i($)e
(2.89 g, 17.9 mml) in THF (80 ni),

(R -(2, 2-di net hy141, 3] di oxol an-4-y1)-nethanol (2.84 g, 21.5 mml) foll owed
by 5 trl%rﬁ:é’ﬁkﬂpﬁﬁbé'ﬁﬂﬁﬁ@%B iganigofi SEaS'qﬂmI) is added. The mixture is

cool egh Wi 1kt @R dcﬁr?pd@lﬁ&l Ry Q%Bﬂeﬁofgﬁ@oéﬁto@(1geth€|1pr5pym@h)etﬂo$<yﬁé3ﬁ%tlﬁi6%m‘ Se.

The m xture is stirred | vent i's renpved i n vacuo and

the resi dueMSs tperQd.93 aun dY+EE 082202 'CaNYR (@) id 68147 Hepldhe 18A-8% 15

to give

(R)-4-(2,(£Q’d| ﬁ%fh‘ﬁ -2[ %(g]]gl o&gl1a5n§ §>$rlnh11atHF20>%>?)9- -?étFRyr g-((rjre‘{hyﬂ %enzonlfrlle
(4.45 g) @85 &d.pa @8y Ndi oil; LCGMS**: tR = 0.75 min, [MF1l] = not

det ect ed; lH 10 NVR (CDCI3): 81.25 (t, J = 7.5 Hz, 3 H), 1.44 (s, 3 H),
1.49 (s, 3 H), 2.34 (s, 3 H, 2.65 2.77 (m 2 H), 380390(m 2 H,

3. 94-2% ompwploheml -6-methoxyisopicetiniczadid, 1 H), 4.52 (quint, J = 5.8 Hz, 1

H, 7.35 'ﬂ?e tltpe (!'cpmpoﬁng% 6r§;par4=,-d|'a analogy to 2-(1-ethyl-propyl)-6-methoxy-isonicotinic acid;
LC-MS: tg = 0.98 min, [M+1]" = 236.01; '"H NMR (Ds-DMSO): § 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), 1.84-1.92 (m, 2
H), 2.66 (it, 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
30 Hz 1H).

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

a) A solution of 2-cyclopentyl-6-methoxy-isonicotinic acid methyl ester (3.19 g, 13.6 mmol)

in 7 N NH3 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**: tz = 0.57 min, [M+1]" = 221.38.



b) To a m xture of

(R -4-(2, 2-di net hy141, 3] di oxol an- 4-yl net hoxy) - 3-et hyl -5-nmet hyl - 15
benzoni t rvbeo(4oAR4g, 16.2 nmol) and NaHCG3 (4. 75 g, 56P6TMAMI1)/033M241EL hanol
(30 mL), hydroxyl am ne hydrochloride (3.37 g, 48.5 nmol) is added. The
mxture is stirred at 60C for 18 h befofe it is filtered and the sol vent of
the filtrate is renoved in vacuo. The residue is dissolved in EA and washed
with a small anmount of water and brine. The org. phase is separated, dried
over MySQ), Piiidiher@eds gomewtrrﬁra@|¢ds adudiedr ioed s6lutinv ef theycldpehgl-eamesxyd 20

5.38 g 0 C tR =046 mn, [MF1] = 209 .23: 1H NMR
(b- DNED) SoniSatiginde (%5 & 15Empgp) i tight Tidbat) P gukgre 3 losgleddo 0F pgforsy o
(s, 3 H, trlﬂu&é’a&tlﬁgadm‘anlﬂydd)je 8. 5@39 43684m(nm) iS ddiied pottidn(ise. The mixturélds 1
50’474( 39- sllrrlgg étrB °C for 1 hEBezore(ltsls dlfuted \mth DCI\% 16(? ’mL]) al_r!?d’ WZéhBG% \gv%ﬁ S’]eit @q’
25(R) - 3. QhaleCo; 4oluBor2{ tHONRILh widd bridé dil OX ALONTHe BeparbieaXory- bhdsxephsamedﬁwﬁet hyl
éngf}gé;‘n}[@gg% fjlgietgl %}Ide Conﬁgﬂ'fgéj 'Ilhse c?t?(seabr%glqctellss pgrlf%%lb%/rég on S|I|ca gﬁe?'el%?ngq) 'n
][ 1, 3] gi Oﬁ\f)ﬂtram\eé’tayiém boix 36 g&eeﬁhyélo@édw@tmmlo@ rgegubwnobenzéa(mwl s)2 ast@nél ng
From - o gl ga AT %ogeo;m@é@mﬁzon't;fs%g&e R b, SRESPY e
(S) - 40( 3- B2 1; @ Hyy DA @D Jeehmt, o= Mty henzsei k13 He &) eH)

sol ution of gﬁet #”Y -h dr(oxy)q? ?re?ﬁgl benzoni tr|1l e)n(5 0(6 g,¢31 5@m1ml) in
THF (80 n{¥ 8 (pHd). (9.06 g, 34.5 mol) and (R)-glycidol (2.29 ni, 34.5 mol)

are added. The 35mi xture is cool ed to OC before DEAD|n tol uene (15.8 ni,
34.5 mml ) is added, The mi xture is stirred for 18 h while warm ng u)plto

rt. The s@l vent $autiopapbapvelopamt-¢-methadsoniapgnonitrile (2. 09 g, 10.3 mmol
2011/ 0073@&!3%&3(53@@ g@&%&ﬂa&ﬁw&ﬁ;@%&ﬂorwé (245 igf B€0 iMolPen@NabICO;¢8.089)

eluting with heptane:
3-ethyl - 53%mm@'h36%<?<#doﬁﬁ*yﬁﬁéﬁﬁbtkgﬁ eiizediat PP 'qs!8ei bgforad infilespd GRd dn¢ ;

LC- M5!t Rilfratl iD6oribeRtratb P residdé (Qgsol\@a)m -EV\e(?,@@ﬁ\L‘? aﬁ@%lsﬂ@d Wﬁh Wa?e'i‘?@(y ed
in 7 N NH3 in nethanol (250 r 18

. The solbbnie: 6aglsce a: ereebograr onLEs (aj0hm s highiaesioo m)! The

anéd T OXYPIY QDI &geéhydct@aramnbwob@mmgso; rilteRed Bord@nBated%nd dyigh luAverdiV to
TOnCl ) it i CoripoNh ATH 20 857 Bite SOl ME it RTINS 1Y 2. 4% @oxy - p

ropy o ZH-hMmF@(ZD' (:IASORG 1181- 168)2(1}96&H qlgﬂtmm(mfz H), 304313ﬁm 1 H), 384 (s,
(S)-4-(3-amno-2-h droxggﬁopoxy nmet h Ibenzonltrl (6.23 g,

08 56 ot P ooy T SRl B Y adie o (o, Ao 5ao ot ot % 4. 31
g, 31.9 mmol ), and EDC hydrochl oride (6.12 g, 31.9 mmol ) are added. The
mxture is stirred at rt for 18 h 15 before it is diluted with sat. agq.
NaHCOB arndtCystopgptyd-§-mathexytisernicetinicpsid bydrzided org. extracts are dried

over MySQh Thi Lt ebmforndt 9QNEIEPH: I@Heth&ﬁus‘éhi‘égﬁn@r&ﬁ&c@z 00S gPUs.b4 1 Rehdpy CC

with DCM containing 8% of neth ano\:{:q gi v
(S)- N3 (WWBQ%Y|WCJ(’6bWh?$tﬁh@rﬁ9®)9 94 RyeRr! b BISHY 1339 9ni&i? oxyolacet a
mde (7. Qﬁ IﬂiMa(ﬁO E?‘nIY)eh'BfPW (@'1'91 g, L@Wmélgls—a&eadﬁﬁé "r‘mxt[lM*l%]stlrrea%:ﬁ rilfdr DHh NVR

(CDCl 3): d,

before |t is dlluted Wlth EA (250 mL), washed twice with sat. aq NaHC 3 solutlon (150 mL)
followed by brine (100 mL), dried over MgSQ,, filtered and concentrated. The crude
product is purified 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**: tg = 0.74 min, [M+1]" = 369.69; '"H NMR (Ds-DMSO): §1.62-1.83 (m, 6
H), 1.95-2.05 (m, 2 H), 3.10-3.21 (m, 1 H), 3.88 (s, 3 H), 5.13 (s, 2 H), 6.97 (s, 1 H), 7.23 (s,
1 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-
carbonyl)-hydrazinecarboxylic acid benzyl ester (2.74 g, 7.42 mmol) in THF (50 mL) and



20= 7.5 Hz, 2 H), 3.48-3.56 (m 3 H, 3.70-3.90 (m 3 H), 4.19 (s, br, 3
H, 72706 (m 1 H, 7.36 (s, 1 H, 7.38 (s, 1 H. Db) The above nitrile is
convert edwbaotie734 hydr oxy- benzam di ne accordi ng to | it @ecatuBzoao/pidesedur es
(e.g. E. Meyer, A C. Joussef, H. Gal | agr.do, Synthesis 2003, 899-905);
LCMS: 25 tR =0.51 min, [M1] = 326.1%° 1H NVR (D6-DVMSO): 8 1.17 (t, J
]7_ f_lDHZ 36r?H29¥1ﬁ{10I2(%p|)(mL)3%E% rrcléturezls#wreé aggtmg'rﬁqerf E%r, ofg-:(é%r %g]r‘b#hléblca"gﬁelys%gs (52]
(s br, 1br|é)nov5d ) flittatiod drld, thé.fRfaté $s cdnddhtratéd Imd(@riedlurtder HY &7 giventhdl tittd |
9.46 (s br

30( S) N- (%%@OOQIP& 88 2 eRep IR A Moy T -0 WBimIN Bna oy s 3 MR oxy-
pr Opyl) Z(ﬂa;DM@@y -RCE0-BRA e, 1M, 1.b8-28030@TRHNNG.083. Pl NEY 3986 @, Del)gesevax

(1

N-((S) 345 bét%b' %y93(ﬁqh;ldr109<i7'éa1 Bari-#A Woy ) 1-8Heel M 2 3hEndXY] - 2- hydr oxy- prop
yl) - 2- hydroxy acetam de starting from

3-chl oro- hydroxy 5-nmet hyl - benzonitrile; LGMS: tR=0.48 mn, [MH =
331. 04, SHE4 MQW'ﬁVH?Wﬂ] enzanitilresul f onyl ami no- 5- et hyl - benzanmi di ne
WO 2011/ W@ﬂﬁ@%ﬁﬂamw RParAd #6m fﬁbth?{ %y&rﬁk}ﬁ5%ethyl benzaldehyde following

4- am no- 3- chl or o- 5- net hy Igenzonltrlle

met hanes u'lt?r@HW PRPSANERS (62 K dhg %UFW%GW%W P3 (H%%%)e}ﬁéﬁdé?%)

M cr opav e Carslitt LD ffh; ﬁWﬁg\Dél E 51Tfl¢(tmj X6 Bzl § HG.ORbE s, BAHY, b, 633&3 uted
with water and extracted wt e org. extract 1s dried over ,
filtered aA® torddnbrIqt@d! HIH@OC(ISU%IH)product 5is purified on prep. TLC
usi ng heptane:EA 1:1 to give

N- ( 2- chl or 0- 4- cyano- 6- net hyl phenyl ) - met hanesul f onam de (105 ng) as an

or ange s o¥-Chlorpe-hiroxySemethyl-hgnzgnitrile H NVR (CDCI 3): 82.59 (s, 3 H), 3 18
(s, 3 Trﬁe Bile (:émpéuﬂ'cb rs greéére(jq‘ron‘? 'coﬁﬂn%ré"gliy éveHEbIe72 @Iﬁo&)dﬁ m%ca%-pﬁer"cﬁ in

10b roxyl am ne rochlorid a
|;)58 '1I5T2)' gl_r?qlcggydédquﬂatp@ @{%g@ju{g@s @ﬁe@f-et yI 4 hydroxy -5- methrgl) benzonltrlle) LC- MS thTP

N-(2-chl y! eRIdinl I syl ljo!)
in met hag%?f) 1"9 ﬁﬂQmﬁ he méjx?g?gqusg g?l%mﬁ HIH() gg”lf(%re] @%Glﬁs.sn@he SO \/Heznt IS
removed i hHyacuo and t he residue is dissol ved |n a small volune of water (2
m.) and extracted three tines with EA (15 nlL). The conbined org. extracts
are dried over MpSH, 15 filtered, concentrated and dried to give the
title conpEtmd- %NMM?Xﬁﬁ-raer-b@@miﬂmP LCMS**: tR=0.19 min, [MF1] =

277 ' 1?1%% %@(}bd 6%2 Fﬁlpaﬁeiﬁ {r%)gwl_l?z-?t_’lg\ylléh)(o%xﬁ&methﬁ-baﬂchnﬁriIelorH)fron7 . 49

3 Et hyI quaer@bayy 4vaieblearethyl- $mwfnyérnhﬁml foliowintgyliterstine ardcdiwes 2Gayrapania 2. 5

L th 2 Igigdh! ¢ 2 , S
I e S o e e L R L i St i o
1.94 mol )41 619981 e ol 4. ﬁeﬁhalsrabqértIiGsKﬁvrn Tetiehecien 65 (199 18B@5-182BeFat ur e
at 5-15 Guefdt Adc. 3P0 &ahdHS, %/r{vt\ﬁs?s 3, '8@9%@ q ONRY: ta—p@BS‘?HPOfH 10

mn to the greeni sh-grey suspensio eépi ng ete efatlire o
r eact3%on NMRt (@refDNd%waf 2152’3(3(8 DCIVH),7021(3, %‘ﬁd&ﬁét(er 2*6)1(2055 @b Jrrt Y .Galrz Zitlded

and the K af at; aq. phase is extracted with DCM (250 i) .
The conb:o%il%?s r:)’g')qpﬁ(?ge‘g afégH\ZN:aI:J’; ed with water (300 nlL) and concentrated at

50 Cto afford the 4- bronp- 2-ethyl -6-nmethyl -aniline (389 g) as a brown oil;

1HN|VR( . N ] 2.18 (s, 3 H, 2.51 (q, J=7.3
He, CPE" r°( édr"?ydf(’%&,’s "??@?E’E&aﬁﬂw@" 30 b) A doubl e-j acket ed
4L-f I ask Tre tteacgmdowid is @repareddrdia ebhyier@aliveavajlablan?-thine-§-8@hywyphdnd In

o1 ) o OB IS 190, Sues & O TRl oo AOY 3925 0418045023 Bo. 6,307

acuated three
t| mss andltenafurdal gitedwiforh meﬂlybfg&mlhyurw&memyl bénzamidine); 3-chloro-4-hydroxy-5-

N, N - dlrreth t hyl enedi am (19 nil . _ )nn. (,15 IS
added. THE® E?%’%S%Fﬁy 2B disi T em@@frﬁ?ﬁ&dﬁ“ W@?&%@%{ﬁ?ﬁ or
21 h. The(s, 4 H),5.98 (s br, 1 H), 7.59 (d, J=1.8 Hz, 1 H), 7.73 (d, J = 1.8 Hz, 1 H), 9.80 (s, 1 H); 3-
chloro-4,N-dihydroxy-5-methyl-benzamidine: 'H NMR (Dg-DMSOQ): §2.21 (s, 3 H), 5.72 (s
35 br,2H), 740 (s, 1 H), 7.48 (s, 1 H), 9.29 (s br, 1 H), 9.48 (s br, 1 H).



m xture is cooled to 93 C and water (1250 nlL) is added to obtain a
solution. Ethyl acetate WD 2011/007324PCT/ 1B2010/ 053224 27 (1250 m.) is
added at wD@-248/0078ad the | ayers are separated. The org. PomaB®1d/853azs hed
with 10%aqg. citric acid (2 x 500 ni) agf wat er (500 nlL). The separated
org. phase is evaporated to dryness to ford

Y S A A0 e R 70, 1
Hz, 2 5Id—l)ber+hamd|hs br, 1 H, 7 25 (s, 2 . C€) The title conmpound is then
pr epare

th
RGN @t'%pﬁﬁﬂ%%vaﬁémtawatre&@%'t%e @59 Po! R UBPIY THE 182 hane
sul f onyl amﬁO(F5)'(I2ﬂ diiyieihybplrtijdlﬂik@lam yretNBAd): (2. 824 —g 0.226 renmol)[ MilbWEd =by

%ﬁg ?I | rle%qﬁycgmlﬁagl?lge gft? gﬁ%ﬁégl né)lllﬁ{snéggeq Nl_'hh m|xu |35 cgglteg)(/\lnthbaemlzcg a | ne
3- ﬁhl or oI t?éfdmeﬁ:bﬁ@(glgﬁrgt %gamubm &ragdawm;;v@ met mm(tu?sgan%gangfm%mghe

et hanesu C ori . - =.0.2/7 mn, =, . :

(b DNED)SSHET Sorepeve n VookS apd the pgeidls” BPBed 5V, o5, 9H g1 b )
155. 88 (Shepi’arfé)EA B5516 {odgived ¥R 1L4-32,Bdimathir)[1, 3Tdiexdldrd4-yihretdoxXy)- B%thyl 5h|)1ethﬁ 18

Sof uti on bzt i 45,5)dnd B Vel G Bl ar s bt MES’ o ey S8igrenain 1° @

pr eparced mmnqobcag)hwh ﬁr(rmt hyzls PIEEB'(H) aqaqgob nlg Mgtshea H3, t2ex4a¢suee4)cate@d for
3-ethyl-4, N-di h%b'rox é‘%‘ benzam d 233 %J
(58.7 g, ®/4EB 23 a9BéWz§|FBr% 498 144>g4 (éfg %%MZ éﬁé 4d é(ﬂi'”tﬂ’me

m xture isstiF rad), adsGoQG ARy B B, beflore it is cooled to rt, diluted with
water and extracted twice with EA. The org. extracts are vvashed w th water

and concentrated to give crude 4-benzyl oxy- 3-ethyl -5-net hyl - benzal dehyde

E45 g) aSb)anT@r@ngmuxﬁJré olH(NMRﬁmgﬂwyl [3@]@(9)(&én-4-9llmetﬁox?/) Blsth 5h|}1eth9! 40
S

S o2 bpnzontels (645 5. A2 ish a1 NHCOy (87658, 5.4 frimab) 4meiband @ mUb) " To

a mxtur erlmo@fmﬁéﬁymyhlén@t (By:t?% A5 Wholl})%nécﬁie@emﬁéi(ihn(tﬂu%zls%tlrr@d 2igom! )
and 2- rret h but ene -butanol (1500 nm.), a

sol ution '6f ¥$xlﬁ|h?f§@'t '%fﬂiteﬂ?%m@?éob’%@féhe fﬂ”@‘ﬁ '?rfﬁ”}o"eﬁ I (RSEEIdYe)s | s

added. Togisduvedmh@AlLAd Wikkddithld §ndll Gmatin®8f Water dng @ﬁh@eqfhé R_rPPHasONS -
The tenperature of the reaction mxture is kept below 30C  and evol utlon of

gas is ob&pr{Ated. disdrPvebMaSits Bitered. ¢amsenitrisd ?8?‘1 drigg do @fvgﬁa% tigp CBH‘&’@P%
M xt yiee | @33 ) desl whiké kolf 1L cvB-bef o0a6l hinl wmo]f uts@d 28t NW@D(,(-@@(@l g

The org. a)éer i s separated and washed w th NaHS sol uti on

and wat er 1-{560J m4-5 Hrhd H3sb33 (s gHAls &-3Bdsthh %&@a@f@cﬁ PTR&® (M. 7D %7t3h 0 5
N aq. Na%ﬁ 08 HiLa. 12t(h%/ ﬁﬂo H@ilaisﬁ) '45393@u§“(rfn' ¢d4)\/\5t7h (€9r,% A§-7.5s, 4390 )

and extracte twice wth 1000"nl). These or
7.36 (s, 1 H), 9.47 (s, 1 H

25 (R)-3-Chloro-4-(2,2-dimethyl-[1,3]dioxolan-4-yImethoxy)-N-hydroxy-5-methyl-
benzamidine
The title compound is obtained as a colorless oil (1.39 g) in analogy to (R)-4-(2,2-dimethyl-
[1,3]dioxolan-4-yImethoxy)-3-ethyl-N-hydroxy-5-methyl-benzamidine starting from 3-chloro-
4-hydroxy-5-methyl-benzonitrile and L-o,B-isopropyliden glycerol; LC-MS: tg = 0.66 min,
30 [M+H]" = 314.96.

(S)-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 mmol) in THF (80

mL), PPhs (9.06 g, 34.5 mmol) and (R)-glycidol (2.29 mL, 34.5 mmol) are added. The
35  mixture is cooled to 0°C 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/ 1B2010/ 053224 28 extracts are conbi ned and evparoated to
dryness to give the title conpound; 1H NWR (D6- DWVS0O): 81.17 (t, J = 7.5
Hz, 3 H) ,w0.28M/00%3243 H), 2.67 (g, J = 7.5 Hz, 2 H), 4.8@CTaB2020/bH3224
7.34-7.53 (m 5 H, 7.68 (s, 2 H, 12.70. (s, 1 H. 5 Exanple 1
(S)-3-(2-Ethyl-4-{5-[2-(1 -ethyl-propyl 5 6- et hoxy- pyri di
n-4-yl1]-[1, 2, 4] oxadi gzol - 3-y1} - 6- t hyl - phenoxy) - propane- 1, 2- di ol To a
Sol ut i on GPA IS Bt 50 By s srbr i M Brtans ERTCS Brge p ey hgn by
lino!) i na-GkiFanfybeethdyy-temdomivie (2851g) as @D PEBW diRAOWIS: 1k 460.96v8din; [Mal4pwed by
TBTU (235%55908 10 732 whop is added. The mi xture is strirred at rt for 10
m n beforeg ™"
(R -4-(2, 2-di met hyl [ 1, 3] di oxol an- 4-yl met hoxy) - 3- et hyl - N- hydr oxy- 5- net hyl - be
nzam di ne 6 732 ljmo!) i dded. The m xture js stirred at rt for 1 h
beor & 1 tbl ThePbecsr e elssgRiatu N PrmaErBs (C5REhre R ecliiog %
?iga:ﬁ erﬁlgreﬁndt egm:ef@rt nat I&SThé’ %I\{]eeﬂ&é revagora sl d;u@iviesc?bssw)me(d-dnmmizoxane
n eated tq 105C for 18 h. .The mxture is coqgle re, -
Concent r SDBETERRY L HETEr e Iy Eac S R D ey DRV e & BOA0eE s ng
DCM cont ajiv1fig= 2884 of et hanol to give
4-{344- ((R) -2, 2-di net hy141, 3] di oxol an- 4-yl net hoxy) - 3- et hyl - 5- net hyl phenyl | -
[1, 2, 4] oxadi azol -5-y1}-2-(1-ethyl - propyl)-6-net hoxy-pyridine (256 ng) as a
yel | oM oi N+((9)G-2EEthiyR4 4N -hydPoxyicarbdniiitio i) -6 She th§l-p RéH)xy 28] dibxyp prapyl)-
4-{344-( ({&L 3'1 2- di mft hiyl -[ 1, 3] di oxol an- 4-yl nmet hoxy) - 3- et hyl - 5- et hyl -
phenyl | - [AMIPXYsaestamEe. 5-y11 - 2- (1- et hyl - propy1l) - 6- met hoxy- pyri di ne (250
gg],c 504 wh)otg aisrcbluﬁonH@)-4-(8-ﬁﬂnmgyc{r&@m@oxy};3-&tHyr-5?¢btlajlberrfzof]it’rﬂe 8)28righ
efore it,is.concen The crude pr ct I urj fi prep.. TILC
P ates uskHED BOROBAE: (PR aoasE reBiaad. 24D ghieh el Ay B8 b 76
ng) ?s a gal EDOrydruchivrigels.d2 gl & .MombliRare ddded. Mhé mitivieHd sthrrdd bt i 2or 185 1H
NVR 13).; 80.85 (t, J =.7.0 Hz, 1,3 . J = 7.0 , 3 .F
1.70-'P 89b%f9ﬁe 'g'suﬁ',ufeﬂ o £, 2 "#ﬁ'ﬂcg? ghe f_xﬁfaéfﬁﬁnmie pyth Fz‘%v@?%ﬂmtﬁédy?@- He,
% 22’5 (3. 8&tract3Caré miried ok, M§SO4 f(tered3artd) condediatdd.2Mhe( srudd phductris Phirified byl H) ,
: s,

7 -7.91 (m ) ampl e 2

30(9) - 3- {éﬁg%vt”z-%g@ 8%’8%%‘@‘9- %%né? %%@@rtf)d?'ﬁ? 4S)3f4-cyano-2-ethyl-6-methyl-
, 2, 410Xgck:bhiaheky)&-b(}ldro@-@'bbyd]e-ﬁydrﬂi@-b&étar}hlmér(@m}g)@%@ﬁﬂf@wbilﬂ;@il\ﬂﬂ;:ltﬂ'heo.‘M tl g
conpoun I S repar | { tartin [ O = cl.opentyl- 6-
ot hoxy- i Bomieohs reesals T EE IR AR Eulaiis ety Z%sas B 2B
(CDAR) : 81533, (AH), 3.48-356 (Hz 3 HB, BIr0-3190/@n, B HB 4(19 (s 2brHB H)17.86(rh; D),(1136 4
H), 2.03-2.15 ('%82 H, 2.41 (s, 3 35H), 2.72 (d, J = 5.3 Hz, 1 H), 2.77

C 3 = 75T 7-38{9 1. 19-3.28' (m 1 H), 3.81-3.94 (m 2 WO
2011/ 007324PCT/ 1B2010/ 053224 29 H), 3.95-3.98 (m 2 H), 4.02 (s, 3 H),
4.14-4.21 (m 1

, /.31 (d, J= 1.3Hz_1 ,_7.51 (d, J =1.0 Hz, 1I—g,
7.88 (d, b)-The @b 1n|t|=7l_eg|§ mye@@ 40 (tjlq_@{ hyﬁ% bqj_a%grmﬂlréa gccording to literatur
procedures (e.g. E. Meyer, A. C. Joussef, H. Gallardo, Synthesis 2003, 899-905); LC-MS:
25 tzr =0.51 min, [M+1]" = 326.13; '"H NMR (Ds-DMSO): & 1.17 (t, J 7.4Hz, 3 H), 2.24 (s, 3H),
2.62 (q, J 7.4Hz, 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 H), 7.34 (s, 1 H), 7.36 (s, 1 H), 7.67 (m, 1 H),
9.46 (s br, 1H).

30 (S)-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-((S)-3-[2-ethyl-4-(N-
hydroxycarbamimidoyl)-6-methyl-phenoxy]-2-hydroxy-propyl)-2-hydroxy-acetamide starting
from 3-chloro-4-hydroxy-5-methyl-benzonitrile; LC-MS: tg = 0.48 min, [M+H]" = 331.94.

35

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



5(R) - 3-{445- (2-Cycl opent yl- 6- met hoxy-pyridin-4-y1)-[1, 2, 4] oxadi azol -3-y1] -2
-et hyl - 6- net hyl - phenoxy}-propane-1,2-diol a) A solution of

2- cycl opemoypati@omethoxy-i sonicotinic acid (21.0 g, 102 moDiB2010/053224

3-et hyl -4, Ndi hydr oxy- 5- net hyl - benzami d|£1§ (20.0 g, 103 mmmol ) and HOBt (1.24
g, 9 mml) in THF (200 m.) is cooled t C before a solution of DCC (20.0
g, 97 mml) in THF (100 nL) is 10 added dropw se. Upon conplete addition,
the m xtu?e"}smé’it't‘rﬁré’(ﬁ 4ranpipo-gehlofg dnethdhenzonide (1S 489 I3ftheradl vart s
evapor at Qﬂeﬂ‘x@ﬁeédﬁ@nﬁl@rﬂ&id’é‘ @ﬂﬂ%eé' CIB% infméli se ved) i h-EBl@ uR8& midrowdte

precipitate that forns is_renopved filtered off and washed wi th addltlonal

TBME ( 20009pdjtionsiie 1591t foareh- i hemiiag inceeled ihoditiigd with watergnd RY
sol ution {i#PEANM e aigderrticers dritdQvailMgsod fm%@%ur@h@awtra‘féhemé UARIeredlieet 1S

recrystalllsedfromhot acetonitrile 15 (I gi ve
445- (2 cy'él %@'ﬁ@' yan @r‘ﬁ%tﬂ&wsﬂﬂgr NEPtAne: Eﬁ‘l) zﬂlt(? gltﬂeo%a@l 5P~ 43@\’9&‘]’ 62“%tf‘}ﬁ'yl 6-
ﬁt h)é' 1y gl(g-ﬁr?e%h&e@mfc#\%rrﬂdél\/(ﬂdse ®laistan éf‘én@%cﬁlmms**%;; 330 48 mid; H 7. 5

(s, 3 H), NMR7(@D(Q53) é2$-591833’$3@(ﬁ)3"§ 62%'5 &qdlth%@ (& J? SQ—HZ 11H 76'%%2

(s, 3 H,y240Hfs)H).7-31 (s, 1 H, 7.51 (s, 1 H, 7.85 (s, 2 H. 20 b) A
m xture of
445- (2-cycl opent y1- 6- net hoxy- pyri di n-4-y1) 41, 2, 4] oxadi azol - 3-y1] - 2- et hyl -

hy{
et PGPl BaA 1y RR AR 50 Fhg o B0 o EBBPEI L OB O -
15 h Theadvedtta raesOIUéIOn.Ipf Nt(édhlara- H CEancaﬁmnem)dJ@édnw miathangstdfonamided 405 NMgOH
and agai rngoﬁrM‘PzﬁethJ&? é% 9nL3 i %%th?ec #tﬁregréteéjs 8V1%F 1%@% §J|véntr‘?£ ed

and concen e crude pr i's pur| es’ usi ng
DCM cont anemomgd ]m)%acdo Emcﬂ hlamoésndw l§| digsdived inid Ismadoxrmpmmdf @\/2937 (BgyLpsnd

I |1 = )
B0(S) 5 Hielley el s vt BaT10' i, L comiEd of BRfadSard MR Masoy )
- et hyl5 6- ﬂltemmybn(pﬂmntﬂdye)nqodrmmmoeglm thedlitiel cofpund t(1 88 ogirpe wnehitessgide par ed
in anal o

nci a5 MRy T R Rk & 2, PINBIE KR PR %0 P33 Grom @21 ™ ¢

1, 2- pr opagedig) 7. 491.(B-N315Rz—1 ]:l),1'663r‘(d)J=[N5H-Hz)— 468. 08; 1H NMR (CDCl 3) :
81.33 (t, J = 7.5 35Hz, 3 H), 1.34-1.40 (m 1 H), 1.40-1.52 (m 2 H),
1.57-1.69 (m 2 H), 1.77-1.84 (m 1 H), WO 2011/ 007324PCT/ 1B2010/ 053224 30
1.87- 1. 953-€ehyl-N- Wdro&y%m%tf%eéﬂlfo@lh%un0254ﬁetbyl béhzdmidine70-2.81 (m 3 H),

3 83 Ooa)glmggZA' fhiéq;é)gckgg ’é@JSrtdsl-_gdttPA" a%k%zélﬁ%l?(g@%hymhilir?é H50(5 1.5 by i+ 49
Sa hanes m.gwme@ammm <060 ﬁﬁ.@aﬁé%él&ddgdﬂpmt&bﬂﬁmﬁm baxy,- 094 it )ris 4ydd -
ot ai ned " &PR5PR- DB EGHFaF  BFER by ST GORM A & e Cral gt FBA
2- cycl opesdiytibnG2n%E hil) Xy addeaindveotai geriod &t i1d nibGo Iﬂm gr%éﬂlsh-lgf’ﬁ)/ JuspBasion while
5ol 00 e LR RN S0 SRR ON R DA BRI Bl oo 25°
(t, 5 7mB) iz, addet)andthd @hdse30arb rsepratdd, The 84- ph&e i6 mixtrdctéll with .0V 2230 ( m
(s 3 T The comeing &5 Bise o ybgjia wilg e togd ) Spdgepertiabeglsg” 14
(s, 1 H).°C to afford the 4-bromo-2-ethyl-6-methyl-aniline (389 g) as a brown oil; '"H NMR (CDCl,): §
1.27 (t, J=7.3 Hz, 3 H), 2.18 (s, 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 (100.3 g, 1.97 mol), potassium iodide (50.2 g, 0.302 mol) and
copper(liodide (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



Exampl e 6

I5N-[(2S)-3-(2-Ethyl-4-{5-[2-(1-ethyl -propyl)-6-nethoxy-pyridin-4-y1]-[1, 2,
4] oxadi azwD-28t1/0p13246- net hyl - phenoxy) - 2- hydr oxy- pr opyl | - PCmgB00)953azet am de
To a solution of 2-(1-ethyl-propyl)-6- hoxy-isoni cotinic acid (200 nyg,
770 limo!) in DWF (3 nL) and THF (10 L DI PEA (200 ng, 1.54 nml) and
EEngr éZL_Z((12%9 ng_jgs I@l?an% %tdfj(&@ tht-ar rI]e(layerrg ér'[eusre%alraﬁeds t'Il rerc()ar(g:;I S}Ease is fWQelrsh 1(9 mn
gydz <2)>é3l/c amltra;rgm aityic @mme(tzh)(y]I Isgo WF_RW] watehYS000%Y). mrcepyé;)afa&e@w@ qmasaogt ami
e i s adde e is stirre

i1 St ed veenogied bootyinss o AOTEA AR ERVbS Fis v PRutcittgie 1240 phes & etaltc ™
concent r a|gsk sund; WNMRe@JDmg 5$.2di(g 9! ¥.60HZ, 8 M) 2xene 18P 2182) (g, Jhe JrHx L2 €
is stirred at 100 before it is concentrated. The crude product IS
puri fi%ed 'dh4p0dp br'I“L't'ﬁ 5+2a'3t(§s % ng DCM cont ai ni ng 10% of net hanol to give
the 25 title corrpound (180 ny) as a reS|n LC-I\/IS: tR = 1 08 mn [IVH—|] =
513. 13; 1H NVR (CDCl 3): 80.84 (t, 3
H, 1.68-9. §§e(PHe &OF])OOUQO' 38 th§” Brelq?redz f@ﬁ‘ 2“‘643*{%‘? i%'”o'ée?%" @d“etby" 7.5
Hz, 2 H), bé’nz@ﬁ’itrﬁe S8in( rTlanérlo . ﬁ) 7%&“&6 N-ﬁ%d@xﬁ)hm&h%sﬁﬁony%nﬁo -54ndtifyl4. 25
(m 3 H, 09 (t br, = 1.3 Hz H),743(d
J=1.3 H%enzim ne; #%S(dtw(’%im [MZ)ﬂ “728834d, J = 2.0 Hz). 30 Exanple 7
N ((29) - 3-{445- (2 Cycl opent y1- 6- net hoxy- pyri di n-4-y1)41, 2, 4] oxadi azol - 3-y1]
- 2-et hyl - 6-_ net hyl - phenoxy} - 2- hydr oxy- propyl) - 2- hydr oxy- acet am de The
title con%‘&ﬁ?ﬂf°r‘é9t}5‘ﬁéﬁ%‘l"3ﬂ‘y'ﬂ“%ﬁ’d?‘ HyJrexy- éﬂ?ﬁ?ﬂ'é’e@z%‘ iPeng from

2- cycl opemieyditeboondil iOpdephANk %aalbgyfo 8¢h@dio- N%%X{MRnethéan%lfﬁhﬁam[nMFﬂ =
511.17; 1H NVR (CDOI 3): 81.32 (t ,1.68-1,79 (m 2 H),
1.83-1. 94 mﬁthy,jr ﬂjzar@dlog @lrmeEWe%lfmylc@ow (ISC wWe = 0.27 min, [M+1]"" =
(2011/1 ows@gbpgrﬁm&a@@%g@w%ﬂ) 314 =75 }qﬂ 32408, hm) _B2thq, P2 ﬁz>§923
m

(m 31&4) 5.88 {94 2(H), 5@9 (d, +|7157sz w>576@(m)J 7. 55'62(1SH) ma)(s 17H95Q(85

7.87 (s, 1 H. 5 Exanple 8

N-((2S)- 45- ( 2- Cycl ohexy met hoxy-pyri din-4-yl) 41, 2, 4] oxadi azol - 3-y1] -
2- et hyl - @E%Fﬂyxyﬁrféhb‘x%r}"ﬁﬂlﬁ%ﬂé?v aﬁl’@pyl) 2- hydr oxy- acet ani de The title
conmpound Stk BRESH of B- e%#WhQ%r&xS) 55%@[‘?‘i¥l|-t?en§al§lteﬁ‘3?&e' I\Q@ o gﬁ sz*?'o* moe | pasaryd - 6-

met hoxy-i sonicotinic acid ! 15; '1H NWR
(CDCI 3) :  fgam gethyles-metiyl- pmﬁnoh ar-gordnmg 3othe Bierqiuie eq)for St s, Nsgihyslioxp-5H) |

1. 76-gh 8 6
o 2;0 7S‘rn§frfgyl téledz'lam(ﬂm%ﬁn :M@@N ((1350 %Lpg Kzéoggo‘a?? g 0(4%6 r%oga’ndzbe%%ylf)l%m@e L)D

4.17- 4. 2436H 9. 3. 2?)3 mol) 2 q@eﬁr helmH)tUFGTS slgregsat 69° ¢1§0r27h hgforesit 'Slcoplbed tgrigs

(s, 1 H, G’ whts Waier@nd SaraEAMRAR With EA. The org. extracts are washed with, water
N-[(2S)-3-(2-Ethyl-4-{5-[2-(1-ethyl-propyl)-6-nethoxy-pyridin-4-yl]-[1, 2, 4]
oxadi azol @l concentrated to give crude 4-benzyloxy-3-ethyl-5-methyl-benzaldehyde (45°g) as an

y1}-6- rret&gh?@g.ﬁnﬂwpagc doxy 29 PYODUlLs Py g %o%fﬁﬂﬁw'ﬁgﬁeﬁar?@ﬁz 2) Lo

a solution -eth - met hoxy-1 soni cotl nic’ aci 436

nmrol )25andHDI4F@A(S( 239, ! 755236T1n5nb1))76ﬁ (Q)NF (139 HaLy H)TBBO (@6&? h@HZ:HQ*;E)
mml) is ﬁl_gzd Hhjhe 20 mixture is stirred at rt for 15 min before
3-ethyl -4, hyo?roxy-S- net hyl - benzam di ne (379 ng, 1.95 nmol) is added.
Stirring |s continued at rt for 2 h. The mxture is diluted wwth DCM (100

m.) and g@ t ract
is)dri ed ver V\@ggﬁgo ﬁ@@%}\é}% nﬁﬂ%%?gerﬁ?% de?ﬁ/ggr(lleéﬁl g%ﬁgq@(?sgo?(ged in
di oxane (@ethit3-baiede t(F€4 rd, x3.49 enols isttertrudarsd (19YCnilor algolttionThe NaikbQre i s
concegy r alipchraR424dE, £H8MoIPh UG (1560 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
mixture is stirred well for 3 h before it is diluted with TBME (1500 mL). The org. layer is
separated and washed with 20% aq. NaHS solution (1500 mL) and water (500 mL). The
35 org. phase is then extracted three times with 0.5 N ag. NaOH (1000 mL), the aq. phase is
acidified with 25 % aq. HCI (500 mL) and extracted twice with TBME (1000 mL). These org.



25 purified by prep. HPLC to give

2-et hyl -4-{542-(1-et hyl - propyl) - 6- net hoxy- pyridi n-4-y1] -

[ 1, 2, 4] oxw0i2amaio7B4y1} - 6- met hyl -phenol (355 ng) as a beipge/1BUI10/083224C- MS: tR
.20 mn, [MH = 382.04; 1H NWR ( 8084(t J =7.3 Hz, 6 H,
4(tJ—75Hz 3 H, 168189( 236(5 3 H, 2.57-2.65 (m

: 7 A@(H%Efs afe ﬁ?mblﬁe§§nésev%opﬁed tgéigyr}?)ss K)l_%ﬁv%?flﬁ title, qompoun% JI_-? NM% &)3 (s,

thyl - o8 511ethyJ prfpﬂyléﬂ zrsi WYHRY i v4 y.5]H4, b B), 4l sexedbanol - 3-
} 6- meth 4)gheno ( 6 klipnd {)R) e%ll chl orohydrl)ne (8%? ané)o

9.31 nmol § gf'ﬁ@(ﬂﬂ éds) KIQ@LP(%H)?L)? 7§r(§ 1§bpropanol (15 m.) is stirred at rt
for 18 h before a second portion of (R)-epichlorohydrine (430 ng, 4.65
mmol) is added. Stirring is continued at rt for 8 h. The 35m xture is

di lut ed EXdmpie 1( 100 nL) and washed twice with 1 N ag. NaOH solution (2x15
nm) followed by brine (25 nL). The org. extract is dried over M504,
filtered @)pgd-(2\Wehy04-43-fOAMPITFopyABLAYER3E28y rRfin AoNT-EIN2 4ﬁixed;az6hs=-yqr64de
product is Ul‘lfled)a e HPLC to give 4-[(2S)- 3(3 eth

met hy| - 4- 'Bﬁ YLRDERRE cﬁ(g %’Eﬁaﬁ%‘j‘ﬁh 2, 4] oxadi azol - 5-y1] - 2- (1 et hyl - propy1)- 6
- met hoxy pyyr Tliangol(itlh2of ) 1-8ehy A 1§-6- r@&ﬂ@?ﬁso&&)‘tmﬁ adifR (Tod 73N mBI i =
438. 09. E%:l)) A sol utlonm 4 %wg%//z e 610 n?g‘S_P_ M Mr

met hyl ani Hef i(H Hié{)r@aﬁd?'\/”(i% fThLL)) DiREA {190 8. ﬂﬁGa{“@gglf@@Wﬂéw BB lé(ﬁ%?’ffmg 3 h.

The Mot Wi [150HA8 CRIAEE TR niktrdd REstRfred St BY RAUGE mir® bBtrd {RRELLD-drh&Ryl- TLC

pl at es usi ng DCM cont al ni ng 10% of nethanol to give
(29) - 1- ( 21 stidigxolan-4-Furetiiaxye-Brefhy-N-oysyQy-Bmetryihrbgyzapyiding 226 4ng, 1737 amal) 43 oxad

' | - 3- - y | - - MeTo N _
bor ge_ oo Te0 LR SRt g Eh B P sRRGEEM EA % ihe Ty

80. 84 (t,The=0@. PhEke lﬁseﬂ)aratmeziSar(ct cocentated HZ he 3edpining. ©Sidle 88 d{ssplvdd k) ,
2.41 J=

5 85. (259 4 i»@n’ez(%&)ﬁ#L I:IJ’ d_gd é%czfoﬁj8(rg]Tﬂ% rh%tua% gooq(%j ‘%ﬁr (nym?ﬁ%tﬁ% |(_Dm
1 H) 157. 3and the Qrudelpredwdz is ]purljled nigied, TLE QIaBestslngL DM congifficg 19%= 0. 0

7. 89fgnatli 10 iy ot (RBE) AT DU REOL AL S PR-ct P -

added to a stirre
{542 ( 1- eptieylyH-pt, &ﬂwpdlezmﬁbX% pinyi-pliony #6y1qthdxy; ridinex @b ang) a8-3 yeH®v met h

- phenox t h an (294 ngy, 627 pnol), glycolic acid
(57 ny, 7%%1' mor) - a_ynqjd%ﬁ’?ﬁﬁ 49?6 %3 prol) in THF (10 nL). The m xture
is stirred at rt for 2 h before |t is concentrated. The crude product is
puri fjed r L u ing
tose a7 R e Dol i PRt baatvi LA iR RS 12
sol i d; LGHByI{ R 4]ckadidzatisnyl}- m-bqr]yhprﬁayl) f-metidkyNIVRANEDIZE3)mg, SDA8EMON) jin J =
2 57-2. 66" PhCLnglordsresdoqyy S sifen 3t fhor o s BB Foshebhyard i G 1

5.3 Hz, 2prbbiuct33 Bfi2d 8B frap. 'ﬂLO—ibI,ate& BMGBDCM ¢amtaidingl)l 0%AofORethsnol 3o bive the 25

2 H) Stltle cqupouggﬁr%}n@}fgba’ palé %rov&méh sollldb LC- MéS (s 1. 1% m|_||?1 [I\/?¥I—ﬁ8=(4%6.132; H.

‘<I\JI—‘I—‘HI|
CD;;CAJ}—‘

(s
257. 89
NA( 295 3 1{I—lﬂf[\IS'I-F( Eoyel opesd ft.ls 6-meH208 YH)pY.BBdi, W-A7YINAR R), 4] txadddmok-13y; y1] -

30The 11 742 ComiBAd el WPepkibd Tt byt A M e LOgmaR i AR rgly

2- cycl opeftl ¥-4-28-(myatHIO X B4i(S,0NHY; gtdenisc1 AGi786-LG1 M, 2tHR = 1. 15 min, [MH =
525.14; 1H 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), 2.05-2.14 (m 2H) 2.37 (s, 3 H, 274(q J=17.5
Hz) 307E)(aﬁn|32-|) 3.18-3.27 (m 1 H), 3.71-3.76 (m 2 H, 3.79-3.85 (m 1

PRV I IR N CE N WA WSy S i N )
2011/ oonaéﬂxgwphaa@mz.&aaaam 2-diol
The title compound is prepared in analogy to Example 1 starting from 2-cyclopentyl-6-
methoxy-isonicotinic acid; LC-MS: tg = 1.14 min, [M+H]" = 454.16; "H NMR (CDCl3): 61.33
(t, J=7.5Hz 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),272(d,J=53Hz, 1H),2.77(q, J=7.5Hz, 2H), 3.19-3.28 (m, 1 H), 3.81-3.94 (m, 2



33 Exanple 11

N- (2- Chl oro-4-{542-(1-et hyl - propyl) - 6- met hoxy-pyridi n-4-yl]-[1, 2, 4] oxadi azo
| - 3-y1} - owormetimpr32zphenyl ) - net hanesul f onam de HOBt (20 mpCTABB10/HFB024) and
EDC HCl (28 ng, 148 whop are added to a,solution of 2-(1- 5

et hyl - propyl ) - 6- met hoxy-i soni cotinic ac?% (30 ng, 134 lino!) in DVF (5 nl).
The m xture.i rre t r.5 m ef or

3~ ohl o o- b Al o28 (Memt il o BB Pk oS 1k Ryt b aikihind 053 S 436
who!) is addadk, 1T|-hl)$7188>(tjufe1l8$H§)tVl89thJ:liertHi arHy18 h before it is diluted
with sat. ag. NaHCO3 sol ution and extracted twice with EA. The conbi ned
org. extracts are dried over MJSO4, filtered and concentrated. The

resul ti ngExymplges oi | (65 ng) 10 is dissolved in dioxane (5 nL) and heated

ol R AR S P

(iarrﬁcl\)/%n((j .ﬁqafhyllrgheﬁsxﬁ pmbpaﬁe-s;zl didl LC MS**: tR6— 0.88 mn, [MH = 465 (6)2
(m 1 H C[gg&éélu iQn ogﬁ-lg{yclb%er‘iy}-G(rgethgxx_-bsonlggtB&c eglg (%1 &)g (Ig&%‘nﬂ 3- 3thb4)-4 7 32
(8d17J —dl &]h}dﬁ'oxyl5 hﬂe,thy?béﬁza(nddlné:(2008g HO3 hmid)), antSBOBY ({.d4 9339 thnddhHA, THF H) ,
N[ 2- Cni PB4 5 B0 I ErEgDTReS sabing” B PR 4-SFpmeldn THEEP 243 3. y1
] - 6- 10et hyddephropybike. rmédnﬁMﬁmétb(HMﬁbdethBOﬂilﬂﬁlré ist dtiereacarpoiondgitsthph @p a5 ezl | n

S oY C R HThE SO APl g s Sma oy oRiR 5 Besiasd VB G240 G
( m 2 H),ml). 8helpr8&ipi(ate tHhat I'H)rmlesOévaé(ﬁ fiftened 2oftHind Radted Wwith 3ddionad TZBK/IE s, 3

1y > 20560 B e s e iy B bpigditeiap Moo 5ot faod u) af

HZ, 1 H) . water @Oarml)earikﬁconcentrated The crude product is recrystallised from hot acetonitrile

57t GO R e e B Selpe SR s 2 esaletar P g
anfllhogy ttﬂeiﬁ&ﬁ;ﬂ’{ﬂn@l (.12856 g)rés élglhfté QBN WNNIRREDTY; Y- $1.33 30 J = 7.5 Hz, 3 H), 1.70-
nme OoXy-1s0ni cotl ni

(R) - 3- chl bPB (- %i*)21 éf‘ri‘e%w ‘W)sﬁ‘&ﬁ 8618 243)y Pt Box - ARG 3 0k 752 Héthyl - b
enzam di ngy, 3l0&- A&t v £ R5HA189), &2, 3[3\/|*Ib'|]5 &'1 ?7%?(3 ?M)Ng/Bé((ﬁZDQ?)TFch(s

1.72-1.80 (m 2 H), 1.84-1.95 rn4H)
2072162h12H),245(s 3H),280(dbrJ:5.0Hz,1l—|),320329
(m b, 383393(m2H),4.02(s,3H),411414(m2 ,415421

(m 1 H, 730&@J=1.0Hz,1l—l),7.50§)d, H2135I-9i 95dJ

= 1.8 Hz, PhAppIXtuge §8 4(lq;(2-prclepentylsh-methoxy-pyRgE- étyh):L[l Borassives - Tbe RINGE3224

34 EX&WD' rﬂeﬂqg:hphenol (250 m% 659 moI) (R) -3- chloro 1 2- propanedlol (609 m 6 59 mmol) in

N4(2S)-3-{2 | oro-4 K/boenty- 6- met hoxy-p di n-4-y 124]oxad|az
a

ol -3-y1] - 'S@ormwm m*rér@@ﬁy% W‘éﬁ%&ﬁ@ﬂ@pmw@dﬁ 69&{;}!&@& a?hed@lxture iShe

title conamawadw(tﬂr@x %Eél WaShBl SRR’ B%hd, N ANEY Oﬂé{oHOar@égﬂth@ B, (fHeGorg! oM
2- 5cycl opent met h o*y i sonicotinic acid (100 and
(S) - NY 34@gtr@|qe/ @rqﬂegl a,S0Q,, filtered and concentrated. The crude product |s purlfled on

hyd v
hy E oxyc ?%r@én‘l'l[@ %Yés) u&n@@@ﬂb’ horﬂbﬁmgxw % f M%Vrﬁ@@w@ ﬂt%szhﬂmﬁm (%%/Et ar

(CDCl 3): '89) 93 nzalscyeﬂqw oif L@;Msi $3= Q8§5n'(‘rTﬂM+4'|]Hf4 2266 2.15 (m 2 H), 2.42
(s, 3 H, 3.19-3.29 (m 1 H), 3.53-3.61 (m 1 H), 3.81 (ddd, J = 14.1, 6.5,
3.5 Hz, 1. H), 3.97-4.01 (m 1 H, 4.01 (s, 3 H), 4.06 (dd, J = 109.5, 4.8
Hz, 1 H),Examaleds 2 H), 4.21-4.26 (m 1 H), 7.12 (t br, J = 6.0 Hz, 1 H),
7. 27:(00' (5)3-(4-3- (%ycioﬂ&(yll_g -thbKYy-pyridih-AyliE1,2 k16adidzot3-yifl2-ethyl b- 5 Hz, 1

H, 8.05 (d, J=
methyl phenoxy}-propane-1,2-diol

The title compound is prepared in analogy to Example 3 starting from 2-cyclohexyl-6-
methoxy-isonicotinic acid, 3-ethyl-4,N-dihydroxy-5-methyl-benzamidine and (S)-3-chloro-
1,2-propanediol; LC-MS: tr = 1.16 min, [M+H]" = 468.08; 'H NMR (CDCls): §1.33 (t, J=7.5
35 Hz, 3 H), 1.34-1.40 (m, 1 H), 1.40-1.52 (m, 2 H), 1.57-1.69 (m, 2 H), 1.77-1.84 (m, 1 H),



Exanpl e 15
(S)-3-(2-Ethyl-4-{542-net hoxy-6-(3-net hyl -butyl)-pyridin-4-y1]-[1, 2, 4] oxadi
azol - 3- yweeeilmnethyl - phenoxy) - propane- 1, 2-di ol The ti PCE/IBZPOIBAZY | S
prepared in anal ogy to Exanple 1 starti&g from 2- met hoxy- 6- ( 3-

met hyl - butyl )-i sonicotinic acid and

noant o net 806 i etct Ol Y24 B Bla Er 0 T 8h (o

J = 6.3 Hz036,B)H), 4.133. 21QmJ1 H), 7.32 (slz1 H3 799 (s1 168488 4s, (IrR), 3.900)(s, RHA1 (s 3

H, 2.77 (q, 203 = 7.5 He, 2'H), 2.81-2.86 (m 2 H), 3.82-3.94 (m 2 H),
3.94-3.98 (m 2 H), 403(s 3H) 4.14-4.21 (m 1 H), 7.32 (d, J = 0.8 Hz,
1 H, 7.4xd4fples = 0.8 Hz, 7.88 (s, 1 H, 7.89 (s, 1 H. Exanple 16

25N R2S) - 3- ( 2- Et 542-net h

oxad S pl EBengTy G ﬁy@cwﬂgnoi%vca'o FoA B ExF S5 Eprﬁ%%wyaﬁd die
The titl e[14pssdidzéliRyIBymethyppapaylpdmide anal ogy to Exanple 6 starting
]Ers;)[nN_zi 34 Pq?m(%gém&glirgw%yrlnép%t th)t%i-nle Qelgl aCnOE) -r\}\llhclzteas(é)ll(Sl rg analngy to %xamprm’ll? and

gydE g;ycagtm?% Wﬂggngb)/Tl6pe%?ﬂylf®|l_ﬁéembﬁﬁ?§9ﬁhot?ﬂ?g&ﬂ qwnl[igfmcml@m%)l gudzi g%ﬁ@ﬁﬁk am
e ny, , I mo - VS: = mn

(CDCI 3) : ghangrsulfenylamiao éV- ?sxthﬁxy -g-mgthyl-benzanpigine (73 g, 82|j&]9zum9|) HC-MSE4tr1= 73
gm493'?9H?380 ?3 Hh ([EBH-H% J")m %3 A r?MR (§D Iaf: (51 g%’(t 3 "?3 |t§ §1—r)i19?§11(28@1(m2 2*%)
7.00 (t bt541.95 .0t Hy, P 2|)17 m, 22HX(265J(S 304)539,@3218 (., 1 14932 dg, IR

ot ) VAl T 4R 0 bl 8 PB4 8088 19,5111

N-{2- Chl or 0- 445- ( 2- cycl ohexyl- 6- met hoxy- pyri di n-4-y1) 41, 2, 41oxadi azol - 3-y1]
-6- net hyéx%:!& } - met hanesul fonam de The title conpound is prepared in
a

anal ogy to nple 11 starting from 2-cycl ohexyl-6- nethoxy-isonicotinic
aci d;19LC-Nabk28)-3t(R-Ethpl-4-{5-[3- ﬁl-ethwpﬂopyl)aﬁimeﬂmxymrNNR%mamzsﬁloxadiasol-3-

o 75 oS Bt A g e s 1, 22 (1
3 , 6. 2B @ssolutiofof 21 @1hy( dropgB-6iméthpizy- |sQn|b{)t;n|c7ad8 (ZQD m@,JU) gmie),in DN |
ioﬁf( o e oAb EE (8 b P REA 9 I Rk eyt T S B £47 wmh st a2
- 3- y1} - Sddedet iy - phamgl )is metifenesul f oranitde mihe befblee N-QSPOURBHRA-(NY) | S
S RITET TR AT A T
3- et hyl - Nnjy#T®}oH-is added. The mixture is stirred at rt for 30 min, diluted with EA (100 mL)
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 to 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, J=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 (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 H),4.17-4.25 (m, 3 H), 7.09 (tbr, J=5.5Hz, 1 H), 7.31 (d, J=1.3 Hz, 1 H), 7.43
(d, J=1.3Hz, 1 H), 7.86 (d, J=1.8 Hz), 7.88 (d, J = 2.0 Hz).
30
Example 7
N-((2S)-3-{4-[5-(2-Cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-3-yl]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide
The title 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 (CDCls): §1.32
(t, J = 7.8 Hz, 3 H), 1.68-1.79 (m, 2 H), 1.83-1.94 (m, 4 H), 2.06-2.14 (m, 2 H), 2.39 (s, 3



met hanesul f onyl am no- 5- net hyl - benzam di ne (40 ng, 150 unol); LC-M5**: tR =
0.91 min, 15 [MH = 459.09; 1H NMR (CDCI3): 80.85 (t, J = 7.3 Hz, 6 H),
1.36 (t, Wo=0in/@7342, 3 H), 1.69-1.89 (m 4 FD, 2.56 (s, PBTHB201@0BZ2L2. 65 (m
1 H, 2.93 (q, J=7.5 Hz, 2 H, 3.18 (s , 4.02 (s, 3 H, 592 (s, 1
H, 7.33 (s, 1 H, 7.44 (s, 1 ,797?15 ,799(s 1 H. Exanple 19

Zo“z{ﬁifh@fzc‘ypﬁnb‘iﬁlf?%ﬁaﬂééﬁf’é%a%'d'1—?ﬁi¥%@%3é7§ Htha sy P "

prepar ed 4.01 a)a gy 180t Exanps B),17414tsatrt it M, 7.8018,2-H), 7.50 (s, 1 H), 7.86 (s, 1 H),

cyclopenkz% g%gjﬁhoxy I sonicotinic acid (48 ng, 217 lino!) and
3- et hyl y) 4- et hanesul f onyl am no- 5- net hyl - benzam di ne (62 ng, 228

um)l) LC—IVB** R = 0.91 min, 25 [MH = 457.05 1H NMR (CDCI3): 81.35
= 7.5 1.71-1.80 (m 2 H), 1.84-1.95 (m 4 H), 2.06-2.16 (m
52 5%"“’(’8"""33 '2.93 (q, J =7.5 Hz, 2 H), 3.18 (s, 3 H), 3.21-3.30
Em EIL. H) , N4(2%3- 3({$r[5?(2-|®y,cldile&ﬁl -6-tethok)-pyrididl4-¢5-[1,2,40xadTaZol-3(8)-2-btHy1-6- 7. 97
S
30N- { 445- T‘Q‘"@S?BF‘BH%&X}? %Y?Erémmmﬁg? TyAR9-9a8taAmIde 4] oxadi azol - 3-y1] - 2- et hy
| - 6- met gy‘rhe e Rpmpoomd & gpmkédilraam@legﬁ e Etxtamb% 6c1=_rmﬂ| ug\drohz 2ryklohsxyl-6-
prepared in anal o tQ st rtlng m 2-cyc e -
6- met hoxyTPEgRY- @88%%‘%%%‘?‘%%&@ iP47|1 Ao T REP-IRE %H%@%'s)' 91.26-
geg?lam)esm ggér[(lml arn)nq>3§ 1@2 thylz b n1256n1®9r(ﬂ1 (24|2) MO6-1.82 (MMelH); 1|8§-1me 3R =
mn

1. 40- 1. 701} 992 (m,12 '7'% 21388(& g i) 218%2 791(”B§ Fi) §-§1%ﬁ‘8@1 HH. §7§03 9369 im 2
H, 2.56 @(54.02 () 3 H3. 417-4.28%nf, mH)17h|}3(s%r,9|3H q.30)(s, Y\R), 7.48 (s, 1 H), 7.85 (s, 1
2011/007324PCT/1820 0/053224 36 = 7.0 Hz, 2 , 3.18 85, 3 H, 403 (s, 3
H, 5.87 578 ®)THE 32 (s, 1 H), 7.49 (s, 1 H, 7.97 (s, 1 H, 7.99 (s, 1
H . Exanple 21

5(8) 3 {443 (2- Cé/cl opent y1- 6- net hoxy-pyridin-4-y1)-[1, 2, 4] oxadi azol - 5-y1] -2

thyI phenoxy} - pr opane- 1, 2-di ol
N- [(ZS) -3-(2-Ethyl-4-{5-[2-(1-ethyl-propyl)-6-methoxy-pyridin-4-yl]-[1,2,4]oxadiazol-3-

yl}-6-methyl-phenoxy)-2-hydroxy-propyl]-2-hydroxy-N-methyl-acetamide
a) To a solution of 2-(1-ethyl-propyl)-6-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. aq. NaHCOj; solution. The org. extract is dried
over MgSQy, filtered and concentrated. The residue is dissolved in dioxane (20 mL) and the
mixture is stirred at 100°C for 18 h. The mixture 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: tg = 1.20 min,
[M+H]" = 382.04; "H NMR (CDCl): §0.84 (t, J = 7.3 Hz, 6 H), 1.34 (t, J = 7.5 Hz, 3 H),
1.68-1.89 (m, 4 H), 2.36 (s, 3 H), 2.57-2.65 (m, 1 H), 2.74 (q, J = 7.8 Hz, 2 H), 4.02 (s, 3 H),
5.00 (s br, 1H), 7.33 (s, 1 H), 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-yl]-[1,2,4]oxadiazol-3-
yl}-6-methyl-phenol (355 mg, 931 umol) and (R)-epichlorohydrine (861 mg, 9.31 mmol) in 3
M aqg. 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 rt for 8 h. The
35  mixture is diluted with EA (100 mL) and washed twice with 1 N aq. NaOH solution (2x15
mL) followed by brine (25 mL). The org. extract is dried over MgSO,, filtered and



a) To a solution of 2-cycl opentyl-N hydroxy-6-mnmethoxy-isoni coti nam di ne
(870 ng, 3.70 mmol), 4-benzyl oxy-3-ethyl -5-nethyl -benzoic acid (1.00 g,
3. 70 mMmolwoand/OrREA (1.44 g, 11.1 mol) in DCM (30 nlL) pCTBB201¢/0534381 g, 4. 44
mml) is added. The mixture is stirred rt 10 for 1 h before diluted
with EA (150 nL) and water (50 nmlL). The”org. phase is separated, washed

th sat | ut fol | owed d
WSOt 1§ ST P RS heo R PSR o PTG B Ao o o s 1@ nEBo ved
in di OXanaeMm edq)ar@rm@bthd»@tpr&hylr){ﬁzl4ﬁi><ad4é5@5t>ﬂr24ﬁemy| Fropy|B6nveaidxyt S

o e B D7 S S R LS PSR Lo el <1t

15net hyl - phenyl)41 2, 4]oxad|azol 3- y1] 2 cyclopentyl 6- met hoxy- pyri di ne

I(gé?éo(élngz)c)xscﬁg_tg% %/el tlgoo\/gcﬁ%é)aldpéZQ Qg) @&q brﬁoléfn 2 M methyla[mlnel_gn rﬁetﬁgr?éIZ(%

445- (4- beReyisostiyred-iebhsdatea- AtdNEopO ey h: e %lﬁhﬁéxlédioﬂééﬂtra%d/éﬂd #reCotGli®pent

y1l- 6- met hoxy- pyri di ne (1040 r’ﬂd: 2.22 mol )_in éZO m_) and net hanol
r

(20 ni). ARBUGHiKPYRted 9” R Blatesr Ui”%é%c'\éfcoll@'fwgﬂ %f@‘erUDaHO tPreive
gat ahytst 28) ﬁqmwgnims [2-{1-bthgt propyl REeehdthexyidykitihad-@]-[152, sBREBAEJI-BLyBcs-and

ried to give
(2-cycl op'@ﬁwlpf@nﬁéx)rﬁ)wt%ﬂm'm RLopaG Y 1299 MDA BO'EP 581G 15C- Mt g1 L8 et h
ggopggolzrg(éﬁﬁ\i @n]gktﬁr@e@?) RNMRAE D 1,5 Slo. 8k (1= W™z, i), F.93 @0 A7 8.1 W] =
443- (2- cybPII st Y 4gnB A dsA bWrﬁzﬁ(ﬁ A5N.13.- 92 B34 et &bi 2781(a.5L71P-Hz &ty - 6
met hyl - phegob dalR0 M), 33 dl 391 @ ﬁ) 302*@, %Hfg_'WMD@Q@(r% 2151 £b2 (B6p= my,
3.31 mml? i n i sopropanol 44 m.) and is stirred at 70C
for 48 h. 1.3k ﬂnHétthé(d ¢/ i Bdtzed "\'/)Afﬁ7@\~f(5@0r}‘||5) 7-fRshed Witz 1 it ag. NaOH
solution (20 nL) followed by brine (20 nm), drled over MpSH, filtered and

concentrated. The crude groduct is purified by p 30 HPLC to give the
titl el 5condih@ hydschigydend 44 msai763 ymehris afided @@Wedsomo&ob(mwfetmﬂmm =

1821, o0 (m & 1 7B b o Fy b2 oedoh b Sy Bneotar)

2 H), 3. 18eyRdifarpropaidR;ol 32BH Mg, 897 @unol)49lﬁ):QIIC46c®r1(E(7sm93754) LMl )15AHBE (1 m
1H, 7.3

Exaan e 2 Oq f@%é%ﬁﬁ@é%4&%‘f/égk%'kb7 QBMU@fSHgtIrred at rt(f%f Zlhl_gefore it is

(R -3-{ 44&m€:8ﬁt@l@dl cmertirude Brotedt o pyrifiey oyprep.44B1X),48en on prep. TLC plates using

comdiha Pal aIEb dBoEPhEd M bl R PoRB G Ao iy aﬁq}heqsé'“e

Exanpl e Z\&hﬁwutji ID@-MS QR= 1.14 min, [M+H]" = 527.17; '"H NMR (CDCls): 50. 84 t J=75 Hz
443- (2-cycl opentél 6- et hox pyr| di n- 4%%41 2, 4] oxadi azol - hyI

5met hyl - phehol-3{ £067 r?g‘5Hée’34 Y- &A8 (P 29 & 3-br Béar?eﬁﬁl(r@ h%‘b@ (624 ng
2.21 mol ) = 7LEHNSF R, 3t1®(§ @Ht}&%%(u J[%BﬂHz—24§43@®-3 88 (nEX1 6%92:894 (m, 1
N4A(2S)-3-{4[3-(2 t hoxy- pyri din- 4 J[ i azal - 5-y1]
-2-et hy1-'8k 4£Bn(ét$?§ ﬁ;ﬂ) %nﬁ;ﬁd%ﬁo(ﬁy 1d?'>05y”>§)(82 H ‘b’&&? i@ &%16U) A
m Xt yse of.89 (s, 1 H).

443- ( 2- cyclopentyl 6- met hoxy- pyridi n-4-y1)41, 2, 4] oxadi azol - 5-y1] - 2- et hyl - 6-
met hyl - phenol (150 ng, 395 lino!) and (R)-epi chI orohydrine (366 ng, 3.95
nmol ) in E)agﬁ,m@n@nol (4 rrL) and 3 Nag. NaOH (1 nL) is stirred at rt for 72
h. The m xture is di EA OHA_}{,_vvashed with 1 Mag. NaCH

sol uti on 't‘é@srh){%lér(? &Né&?ﬂfw\ﬂrﬁ me '(02@ ridin-fadl-Hertlowradiagg'sonll-2¢thykfed
f}mdt Conc%bﬂ'ﬁ}l-%ﬁena'm z:nwkax?rpaelym 2u§dmy Nhﬁ%ih?[l?]wtﬂlﬁhldeﬂ-c pl ates using
ep e

oxi rgﬂﬂll WEAQ[%B CBWgh%eé fﬁlg%pﬁopelgé%/%@S@(% %m@erﬁﬁ EEWH %’F}‘FiOF(e@é" fy) as
a pal e yehb®wkRisbnicbmdVRid; LE-RST td=A215%nm, N1 MiHE 525413461I4$\IMR (CDCls): §1.30
(t, J = 7.5 Hz, 3 H), 1.67-1.77 (m, 2 H), 1.82-1.94 (m, 4 H), 2.05-2.14 (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), 3.85-3.91 (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, 1
35 H),7.84(s, 1H) 7.86 (s, 1 H).

b)



20b) A solution of

2-cycl opent y1-445- ((S) - 3- et hyl - 5- net hyl - 4- oxi r anyl met hoxy- phenyl ) -

[ 1, 2, 4] oxwi0i2amalo724y 1] - 6- met hoxy- pyridine (96 ng, 220 | PeoaB2010032N NH3 in
met hanol (5 mL) is stirred at 65C for 24 h. The mixture is evaporated and
dried to give crude (2S)-1-am no- 33

3-{443- (2E cl opentyl-6- nmet hoxy-pyridin-4-yl)41, 2, 4] oxadi azol - 5-y1] - 2- et hyl
-6 met hyl = ’ffﬁ’@ xﬁ}-propan-Z-oI (101 ny) as a pale yellowoil; LCGM**: tR =
0) _7|_2 m :1 N{(Mﬂﬂlorg -5 B(12ethyl - prolﬂ/g 6( r;ethoxly pyridin f yé] [1,2, trl]]oxadlazol 3(‘jyl} 64 -

c) Toasol ut | cycl openty met hoxy-pyridin-4-y

[1, 2, 4] ox'gaﬁH’EBF’egz’l}T]ea}g%WPi’Bmm hyl - phenoxy} - propan- 2-ol (100 ng, 220
prol ), gl yost [ gl d 2Roand E8T HEME) mgnthdiREAate38ddaa, to @B&blsal of 2-- DVF
(3 n), TBTU %93 , 289 30 pnol) is added. The m xture is stirred at rt
for 15 bethdmeont)- -mequm@@'qwi"ﬁ'ﬁ aeid (@8ananTp4avier wadida (Wimlp- S mixdgye is

NaHCC3 Soéth'rfeb%t(@ofd?tb hah | sueR bycrhér'oﬂ@h%’r% -)metl:mﬁasgff&w Bl @%eth§|-

dried over | tered and concentrated fﬁg crude uct is purified
by prep. W@@Im@eg(ai%emgh@Q ol I%@d@@uﬁ@e(matw@)s @tsfreezlnatart fms1t8 ke bEloIE Ités s

O 5 he - Wged yftysab-dip ool Mtkoand bxdged bt iR Fhe Ghpibd bra,”

2.41 (s, tidpts are doed gverIMgSQ,,Silteted andHjoncentided. T2 rewlting orange oil (65 mg)

20011 R SRS AFLABEIRIS T, IR Bch to-S % 989 Lt moref gt (™
(s, 1 H),ard e cfude grotct isTp@idied on pIep{)TLCEMaﬁeplugmgzheptane.EA 3:2'to give the title

SN ((2R) - gl a6 Y LoRSR I Sares sor @I byt Whief L dedhexaiigel -5

yl]-2-ethy enox 'ydr oxy-prop y acetamd

title con(;ﬁfcﬁlmd 0 9.8 @parad Ha, ambl 669-1t88 Exvahil).e2. Q@rzlsf@l (mg 1 H), 2 65 (s, 3 H),
(S)-epic L one, s NGB , T e 25
(9 5t B8N BB e R Tyt B Bt VR o Py e b 2088 TR 27
t hyl - nROhW,JpheAddey ¥ -Hir dpaned-Js 25111 H)a) A sol ution of

2-cycl opent y1- 6- net hoxy-i sonicotinic acid hydrazide (870 ng, 3.70 mmol),

4- benzyl oxy- 3- et hyl - 5-net hyl - benzoic acid (1.00 g, 3.70 mmol) and DI PEA
(1.44 g, Bxaripled2 nmol) in DCM (30 nL), TBTU (1 43 g, 4.44 mol) is added.

o SUTEICBEEls Atbhero b 8L Bl £ AR AT 20
sol uti on bthyidphehyl}-nwtkahdsulfonamidg 50 i), dried over MySO4, fil tered and

Conceﬂ)t a’Fheed titl Q(?Tbtgtg%‘ @' @gaﬁghqn l%ﬁgeogyvé(gi é(ah%lfegﬁe%?sn%ﬁ(fﬂng'ﬁsiw I(gpe(% ) and

Bur gess reagen irre
110C for ri:éthmxynsumdehimc aaidntcn\tmave{ F 10rg2 indxt, i ol Hi'e @68.0i1t "Hi sNMRI(GD&EIﬂa)Mt h

ey - NosaT o R BT 2 i S Bt et 2B 8 (ot k. e v 08 1T LS Sk By’ by

cC o? sublcsrza(rgeh H)) 40B i 3HY, mh:tmcst ar; EAOJ(d9Jt=i)1 @H\dzm H)I 7.50 (d]J— 1.0 le, 1

445- (4- be t phe 41 4] oxadi azol - 2-y1] - 2-cycl openty
1- 6- et ho%%&?’x(ﬁdf J: %éd t8 1éllé(o'a?p& %h el ﬁbw oil: LC-NMS**: tR = 1.06 mn,
[ MtH|25= 470.21. 25 b) Pd/C (150 ny, 10% Pd) is added to a solution of

445- (4- belgz | o y|33 et hyl - 5- net hyl phenyl ) -[ 1, 3, 4] oxadi azol - 2-y1] - 2- cycl opent
yl-6-nmeth )@/'" l?l’ldl ne (750 nmg, 1.60 mmol) in THF (20 nL) and nethanol (20
m.). The (IS)-)Gt—ﬂZF(EthEo -84 54(2-eylclopeetyl-6-nethowy-plidii-4-y1)-[1 @rd] @dadiazoli3eyl64 al yst
is renoved B’X/ lhltra ion and1t2h§. [i Itrate is concentrated and dried to give
4-[5- 3gmethyl-phenoxy}-propane- io

(2- cycl OpEHY Yile Gompbivak s piepaidnindanalggylio3EAdropladi simeling?fryrh] 2-2y@dpeytyl-6- met h
yl - noI 495 t e S LC-
380 20 méélc%‘%b)am fnfo?%}gch'om-%zﬂﬂngﬁy'ﬁ 3?(%0%5’?”14 Lf'?G?ﬂﬂXV&N
1 76 1. 88h}(dlf‘0xy45 hethyLb&8-athidife; (Lm M&* ), = B.820mins [M-8H]HE,468. 189 I-( NMRI(GDQl5)5 Hz,

.9 .8 Hz H) ,
7 76 (d g 9321 %0 wﬁ }()%3851% 9758(nc C]41H8 i%?z(tébrl_d %8%’ (1 H), 207 91g(m, 2 IJ)

2.45 (s, 3 H), 2.80 (d br, J=5.0 Hz, 1 H), 3.20-3.29 (m, 1 H), 3.83-3.93 (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),7.95(d,J=1.8Hz 1H),8.09(d, J=1.8Hz 1H).



WO 2011/ 007324PCT/ 1B2010/ 053224 39 c) A m xture of

445- (2-cycl opent y1l- 6- net hoxy- pyri di n-4-y1) 41, 3, 4] oxadi azol - 2-y1] - 2- et hyl - 6-
met hyl - phrwoab11(@@R4ny, 264 | anmp and (S)- 3-chl oro- pr opan@cT/iB20di/0332244 ny,
2.64 nmol) in isopropanol (4 nL) and 3 ag. NaOH (1 nL) is stirred at 70C
for 48 h. The mxture is diluted with (50 m.), washed with 1 Mag. NaOH
sol ution II%)EO rrL) foll owed by brine (20 5 m), dried over MySO4, filtered
and concerf3BRIEF4 The crude product is purified by prep. HPLC to give the

Z :52 I izconlpqmmms{a&:m}o -34542-vhp¢lopentyl- Bdnethﬁxﬁlﬁi]?"dlr\tfylgé@ fﬂg%iﬁ(diazd_zlw

m '
1.83-1. 965 I}ﬁﬂ' "°§2/b%§'ldﬁ‘§‘y('?ﬁ°p¥')ﬁ) hydz'%&'afgt%d 2.78 (q, J = 7.3 Hz,
2 H, 3. 1'91e3 1i8® dompolindt)(138.M3) & Peparad 4 Hhaloéy Qg E)&‘am;ﬂel'@ sta4t|rib5fr6n123 (m
%6H) ’ 57' 2(:2ycfopent%/l (li_i)methoxy |so(n|cot|n|c|_20|d (1004m(g '452 plt_r%ol) ang (SS?I -(3- [8 chloro-4- (N§1npl €

(R)-3- {44@&%@@bﬁhﬂﬁlﬂb ﬂ-6-@néﬂ(ﬁ}liibﬁéb(o>@¥!21rﬁ9urfbxgjp)/ékﬂyf)[zlh@réuyoat@@klnﬂa@| - 215d] - 2-
et hyl - henoxy} - pr opane- - di ol he title

zg?/ con&oun é ) is
obt ai ned Rg; Z/W‘@'é LEoMST ™ 4t atot35r1§'”f MNtHa Z217 216 yit INMR (e Y g lels 0 1.69-1.80 (m,

met hoxy - py fyi dl'%'495 9n43fH'3) é*b@)éaq%'(ﬁ%@ )22)4é](323ﬁ} %Wgcﬁzg%hvl—n pﬁ?ﬁ@'m((éo ng,
132 !'Inmo!) and - 3- oro&grogane 2-d (1 ny, 1) i n anal ogy
to Exanpl H253 81_ dddeMt'R ®B- 81z ) %%14}01—@154@11 012@ Ekan‘bp@(fidﬂ—

N((2@ 39{544%1-2(2 @/@b@r{@rﬁ M}'4621”Et28%}’1wf7(42r(‘r€r yl)gbithaﬁ 07<§¢'(@Zpl 2-y
1] - 2- et hyl -6- et enoxy droxy-propyl) -2-hy roxy-acetanlde

title conpdliFdliry, %4&@#@1 erZaﬁ )ogy21{@ Bé@ﬂﬁ?e@@ 808rei hg 161 H).

445- (2-cycl openty1-

6- met hoxy- pyr|d|n 4-y1) 41, 3, 4] oxadi azol - 2-y1]-2-ethy|-6-nethy|-pheno|and(R)
- 25 epikxAmplehedrine; LG MS**: tR = 0.79 mn, [MH = 511.16; 1H NNR

(H) C!DC!232)5 c;&}‘s?@ éthyl -4- ﬁbﬂi m%u#&g éi(dﬂ)netﬂylfnﬁ: %ﬂl) %9r|&|'ﬁ1-4 ?L} 4%%&20% 3’(' i 3 -

(m 115H) mst%pseagxx)raromamﬂ 30"9'5 3 94 (m 3 H, 4. 01 (s, 3 H) '4.19-4. 27
Em i’ iy Tf?e gtﬁ’e %:BmBBunl_(f)J is— %l%pgre'dzm éna'l'&gqy b BlarhSe 1 stahing’fréh 4-fethbxile-(37- 83
N-((2R) - gnfﬂwlf@txl)ztseplépmmwn@(w osgimsthyldi gldinxpten-4-gimethoxyk3gthak bt - 2- y
1] -2-et hxrﬁ)yd@o t%@w L-B&% dhe: 4 wmmx @ghs!%@w @Fﬁﬁ/ﬂndﬁcls) sThe

title co OUI’] are I N ana OEX& 3 startin
445- ( 2- Cbe@ﬁbn/t’yBﬁHZ 6 H), 1.33 (t, J = 75Hz 3 H), 164174(m 3 H), 2.41 (s 3 H), 2.77 (q,

356- hoxy L di , ] {2 e - 1 - | and(
S o Cil oy ohviars B2 ¥k oh 4 R AREGh 1 S Hy Rofidbe o IR MOz f86)
2011/ 007324$¢R11(BRA 1) 053224/ A0.8gtariptle 729 (d, J = 0.8 Hz, 1 H), 7.88 (s, 1 H), 7.89 (s,
(S)-3-{2- pp'hloro 445- (2- cycl ohexyl- 6- net hoxy- pyri di n-4-y1) 41, 2, 4] oxadi azol -3
-y1] - 6- nethyl - phenoxy}-propane-1, 2-diol 5The title conpound is prepared in
anal ogy to Exanple 3 starting from 2-cycl ohexyl-6- nethoxy-isonicotinic
acid, 3-cpl eﬂﬁ 46\ di hydr oxy- 5- et hyl - benzani di ne and

(S)-3-chloro 5 propanediol; LCGMs**: tR = 1.01 mn, [MH = 473.95; 1H NMR
( CDC|2§>) 8- [(2§)<38(2(Ethyli4 9-[2- memlm(ysﬁ (Stmthyl-putyd)-pyridin-4-yl]-[,23doxasliazpl B

{78 (T, dy By i) iy gy ey 2,50 (7, 2 9.2
The title compound (12 mg) is prepared in analogy to Example 6 starting from 2-methoxy-6-
(3-methyl-butyl)-isonicotinic acid (60 mg, 269 umol) and (S)-N-(3-[2-chloro-4-(N-
hydroxycarbamimidoyl)-6-methyl-phenoxy]-2-hydroxy-propyl)-2-hydroxy-acetamide (87 mg,

30 269 umol); LC-MS: tg = 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 (q, J = 7.5 Hz, 2 H),
2.81-2.87 (m, 2 H), 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),7.49 (d, J=0.8 Hz, 1 H), 7.87 (s, 1 H),
7.88 (s, 1 H).

35
Example 17



10H), 1.86-1.96 (m 2 H, 1.76-1.84 (m 1 H), 1.15-1.68 (m 6 H). Exanple
30

N ( 2- Et hywo20(130(R4i sopent y1- 6- net hoxypyri di n-4-y1) -1, 2 p¢TaR2d0/633024 3-y1) - 6
- et hyl phenyl) net hanesul f onam de 15Th$ title conpound is obtained as a
white solid (85 ng) in analogy to Exarrp 11 starting from

3 ethy! - Aol ahons syrin by e HRinde Rl OB o 0. 616

mol ); LGnbtHyl-phehyirletRdneSufonhMid§ = 459.23; 1H NWVR (D6-DMS0): 6 :9.07

(s % 1) 15 B Supduie is,diaparel i Areldoy 16 5ents g, Shind sty Soepntlyes (¢

J Hﬁeth8xyd)som@ot%c G6id; QC:IVI§**2tR 0.9 Hin, [PeRIMPE Q73112GTPH’M\$/II§5(§:@KJI31) 05
det erm ne EC50 val ues 25GTP7 assa are
i cr ot of 2T d8dE BN Gt AT i 195 T Al B bR 020D B 265 fiy 3 H

menbr ane prepared | p5s3.9HCHRcehy @N—HJ)I &%)Sl 8B H (60293(!sn11 g JS1P8 Hz,
receptor. Asga condi t i ons ar)e % ( Flu 5446?) Trgﬁm\/l NaCl

(Fl uka, 7hB%g)48 & i G bz’ Uﬁslfh%(d dgobg 5)@0/3 B&M. (i BitBefdhy  126609), 1
pM GDP (Sigma, G 7127), 2.5% DVSO (FI uka 41644), 50 pM 355- GTP7S (Amer sham
Bi osci ences, 30 5J1320). The pHis 7.4. Test conpounds are dissolved and
di | ut ed i P*ar0R¥EL18VEO and pre-incubated at roomtenperature for 30 mn in

150 plo OfNI(hJEu@\hQNfs [@S(Si Eéﬂegll—jﬁrﬁﬁyl) -6LieindRy HypiRIH-2-yPIL[1 0h oS dd2o1-31) BL

addi ti on of 50 g the assay is incubated for 1 h at rt. The
assay is TetwR F@ﬂ) H}F"E"?'?ﬂ?é‘ifél"a'@'f & he reaction nmixture to a Miultiscreen

plate (Mthd Ry &mpduntCi416{y) idslepsrea |ﬁ%hélo§@fd/5§érﬁgﬁlef1ﬁ@ﬂ&rﬁ’%ﬁ%@ (1-ethyl-

Bi osci ences, and the plates 35are washed wth ice-cold 10
Na2HPOA4/ Ne{PRYBILH- metiomy3sopicotipici easid s e@9at 1thelBobt @rﬁdaﬁﬁethdlf'i‘é‘ﬁ/d@db‘l“tl on

of 25 pl aC r # w ¢ VM

2011/ 0073&{%&%?51 %’ﬁ%@%zgfﬂl seaﬁe‘ﬁﬁgﬁ ? g(?) wﬁ@ng%\;{ér; btgun B "srP7s

i s nmekbsur[drHli EM58. OBoﬂﬂ:d‘iMIR (CD&iR): Pé618§r(¢i BFds&lHenGdr@ 1B650 J 5 Ahélz, 3 H),
concentr f | chij P75 5

bi ndi ng. a&%@@.@ ({:ng'ﬁ_':}d?t% (Q%ﬁ}é?g‘:’r%?ﬁse/ h%ezo{ﬁg]bga G gl[r%f(.)zzhb y e?é??? )hdl ng

from maxi 482 (Hidrd) G2 (NHb(H)IﬁBStilsnﬁngY 445(St théd)arB ke, 1d-f|) ¢PM(bauiRp to t he

Mul tiscreen plate in the presence of 10 pMof 51P. Non-specific binding is

t he amount of binding in the absence of an agonist in the assay.
10Agoni stExaraprH\Bi ties (EC50 values) of all exenplified conpounds have been

meas E@-Q’ %gl%é&g{yl-?a-.ﬁfﬁ.o%?%9%Pnd2-yﬂr[ﬁ‘ PURRAAEES-4- 23R i-EmelRR! © 2

Corrpound 0
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**: tg = 0.91 min,
25  [M+H]" = 457.05; "H NMR (CDCls): 61.35 (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 (q, J = 7.5 Hz, 2 H), 3.18 (s, 3 H), 3.21-3.30
(m, 1H),4.02 (s, 3H),5.88 (s, 1 H), 7.31 (s, 1 H), 7.51 (s, 1 H), 7.97 (s, 1 H), 7.99 (s, 1 H).

Example 20
30 N-{4{5-(2-Cyclohexyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-3-yl]-2-ethyl-6-methyl-
phenyl}-methanesulfonamide
The title compound (7 mg) is prepared in analogy to Example 11 starting from 2-cyclohexyl-
6-methoxy-isonicotinic acid (40 mg, 147 umol) and  3-ethyl-N-hydroxy-4-
methanesulfonylamino-5-methyl-benzamidine (42 mg, 155 umol); LC-MS**: tg = 0.94 min,
35 [M+H]' =471.02; "H NMR (CDCly): §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
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= 7.0 Hz, 2 H), 3.18 (s, 3 H), 4.03 (s, 3 H), 5.87 (s, 1 H), 7.32 (s, 1 H), 7.49 (s, 1 H), 7.97 (s,
1H),7.99 (s, 1 H).

Example 21
5 (S)-3-{4-[3-(2-Cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-5-yl]-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol
a) To a solution of 2-cyclopentyl-N-hydroxy-6-methoxy-isonicotinamidine (870 mg, 3.70
mmol), 4-benzyloxy-3-ethyl-5-methyl-benzoic acid (1.00 g, 3.70 mmol) and DIPEA (1.44 g,
11.1 mmol) in DCM (30 mL), TBTU (1.43 g, 4.44 mmol) is added. The mixture is stirred at rt
10  for 1 h before diluted with EA (150 mL) and water (50 mL). The org. phase is separated,
washed with sat. ag. NaHCO; solution (50 mL) followed by brine (50 mL), dried over
MgSQy,, filtered and concentrated. The remaining pale brown oil is dissolved in dioxane (40
mL) and then stirred at 115°C for 48 h. The solvent is evaporated and the crude product is
purified by CC on silica gel eluting with heptane:EA 1:9 to give 4-[5-(4-benzyloxy-3-ethyl-5-
15  methyl-phenyl)-[1,2,4]oxadiazol-3-yl]-2-cyclopentyl-6-methoxy-pyridine (1040 mg) as a pale
yellow oil; LC-MS**: tg = 1.11 min, [M+H]" = 470.26.

b) Pd/C (150 mg, 10% Pd) is added to a solution 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 filtrate is concentrated and dried to give 4-[3-
(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-5-yl]-2-ethyl-6-methyl-phenol (672
mg) as an off-white solid; LC-MS**: tg = 0.97 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-
methyl-phenol (150 mg, 395 umol) and (S)-3-chloro-propane-1,2-diol (366 mg, 3.31 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
mL), dried over MgSQ,, filtered and concentrated. The crude product is purified by prep.

30 HPLC to give the title compound (95 mg) as a pale brown oil; LC-MS**: tr = 0.88 min,
[M+H]" = 454.08; "H NMR (CDCls): §1.34 (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), 2.43 (s, 3 H), 2.79 (q, J = 7.0 Hz, 2 H), 3.18-3.29 (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 (s, 1 H), 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-ethyl-6-
methyl-phenoxy}-propane-1,2-diol

The title compound (66 mg) is obtained as an almost colourless oil in analogy to Example
21 starting from 4-[3-(2-cyclopentyl-6-methoxy-pyridin-4-y1)-[1,2,4]oxadiazol-5-yl]-2-ethyl-6-
methyl-phenol (100 mg, 264 umol) and (R)-3-chloro-propane-1,2-diol (244 mg, 2.21 mmol);
LC-MS**: tg = 0.88 min, [M+H]" = 454.21.

Example 23
N-((2S)-3-{4-[3-(2-Cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-5-yl]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide

a) A mixture of 4-[3-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-5-yl]-2-ethyl-6-
methyl-phenol (150 mg, 395 umol) and (R)-epichlorohydrine (366 mg, 3.95 mmol) in
isopropanol (4 mL) and 3 N aqg. NaOH (1 mL) is stirred at rt for 72 h. The mixture is diluted
with EA (60 mL), washed with 1 M aq. NaOH solution (20 mL) followed by brine (20 mL),
dried over MgSQ,, filtered and concentrated. The crude product is purified on prep. TLC
plates using heptane:EA 1:1 to give 2-cyclopentyl-4-[5-((S)-3-ethyl-5-methyl-4-
oxiranylmethoxy-phenyl)-[1,2,4]oxadiazol-3-yl]-6-methoxy-pyridine (96 mg) as a pale yellow
oil; LC-MS**: tg = 1.02 min, [M+H]" = 436.18.

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 NH3 in methanol (5 mL)
is stirred at 65°C for 24 h. The mixture is evaporated and dried to give crude (2S)-1-amino-
3-{4-[3-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-5-yl]-2-ethyl-6-methyl-
phenoxy}-propan-2-ol (101 mg) as a pale yellow oil; LC-MS**: tg = 0.72 min, [M+H]" =
453.27.

c) To a solution of (2S)-1-amino-3-{4-[3-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-
[1,2,4]oxadiazol-5-yl]-2-ethyl-6-methyl-phenoxy}-propan-2-ol (100 mg, 220 umol), glycolic
acid (22 mg, 289 umol) and DIPEA (86 mg, 666 umol) 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 mL). The org. extract
is dried over MgSQ,, filtered and concentrated. The crude product is purified by prep.
HPLC to give the title compound (65 mg) as an almost colourless oil; LC-MS**: t{g = 0.84
min, [M+H]" = 511.03; '"H NMR (CDCL3): §1.33 (t, 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 (q, J = 7.5 Hz, 2 H), 3.18-3.28
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methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide
The title compound is prepared in analogy to Example 23 using (S)-epichlorohydrine; LC-
MS**: tg = 0.84 min, [M+H]" = 511.27.

10 Example 25
(S)-3-{4-[5-(2-Cyclopentyl-6-methoxy-pyridin-4-yl)-[1,3,4]oxadiazol-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 mmol),
4-benzyloxy-3-ethyl-5-methyl-benzoic acid (1.00 g, 3.70 mmol) and DIPEA (1.44 g, 11.1

15  mmol)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. NaHCOj3 solution (50 mL) followed by brine (50 mL), dried over MgSQO,, 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

20  microwave irradiation before it is diluted with EA (200 mL) and washed twice with water (50
mL). 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-ethyl-
5-methyl-phenyl)-[1,3,4]oxadiazol-2-yl]-2-cyclopentyl-6-methoxy-pyridine (750 mg) as a
pale yellow oil; LC-MS**: tg = 1.06 min, [M+H]" = 470.21.

25
b) Pd/C (150 mg, 10% Pd) is added to a solution of 4-[5-(4-benzyloxy-3-ethyl-5-methyl-
phenyl)-[1,3,4]oxadiazol-2-yl]-2-cyclopentyl-6-methoxy-pyridine (750 mg, 1.60 mmol) in
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 filtrate is concentrated and dried to give 4-[5-

30  (2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,3,4]oxadiazol-2-yl]-2-ethyl-6-methyl-phenol (495
mg) as a white solid; LC-MS**: tg = 0.91 min, [M+H]" = 380.25; "H NMR (Ds-DMSOQ): §1.20
(t, J=7.5Hz, 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 (q, 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=2.0Hz, 1 H),7.78 (d, J = 2.0 Hz, 1 H).

35
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4 -61%5 meh¥Yh-FhendPP08 mg, 264 umol) and (S)-3-ch|oro-propane-1,2-d|oI (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,, filtered 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 (CDCls): 61.33 (t, J = 7.5 Hz, 3 H), 1.65-1.80 (m, 2 H), 1.83-1.96 (m, 4 H),
2.05-215 (m, 2 H), 2.42 (s, 3 H), 2.78 (q, 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-yl)-[1,3,4]oxadiazol-2-yl]-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol

15  The title compound (40 mgq) is obtained as a white solid starting from 4-[5-(2-cyclopentyl-6-
methoxy-pyridin-4-yl)-[1,3,4]oxadiazol-2-yl]-2-ethyl-6-methyl-phenol (60 mg, 132 umol) and
(R)-3-chloro-propane-1,2-diol (122 mg, 1.32 mmol) in analogy to Example 25; LC-MS**: tr
= (.82 min, [M+H]" = 454.21.

20 Example 27
N-((2S)-3-{4-[5-(2-Cyclopentyl-6-methoxy-pyridin-4-yl)-[1,3,4]oxadiazol-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-
6-methoxy-pyridin-4-yl)-[1,3,4]oxadiazol-2-yl]-2-ethyl-6-methyl-phenol and (R)-

25 epichlorohydrine; LC-MS**: tr = 0.79 min, [M+H]" = 511.16; "H NMR (CDCl3): 61.32 (t, J =
7.3 Hz, 3 H), 1.68-1.79 (m, 2 H), 1.80-1.95 (m, 4 H), 2.05-2.15 (m, 2 H), 2.40 (s, 3 H), 2.76
(q, J=7.5Hz 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, 3 H), 7.10 (tbr, J=5.8 Hz, 1 H), 7.21 (s, 1 H), 7.47 (s, 1 H), 7.83 (s, 1 H),

7.85 (s, 1 H).
30
Example 28
N-((2R)-3-{4-[5-(2-Cyclopentyl-6-methoxy-pyridin-4-yl)-[1,3,4]oxadiazol-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-methyl-phenol and (S)

epichlorohydrine; LC-MS**: tg = 0.79 min, [M+H]" = 511.24.
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Example 29
(S)-3-{2-Chloro-4-[5-(2-cyclohexyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-3-yl]-6-
methyl-phenoxy}-propane-1,2-diol

5 The title compound is prepared in analogy to Example 3 starting from 2-cyclohexyl-6-
methoxy-isonicotinic acid, 3-chloro-4,N-dihydroxy-5-methyl-benzamidine and (S)-3-chloro-
1,2-propanediol; LC-MS**: tg = 1.01 min, [M+H]" = 473.95; "H NMR (CDCI;): &: 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 (s, 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), 1.99-2.13 (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-yl)-1,2,4-oxadiazol-3-yl)-6-
methylphenyl)methanesulfonamide

15  The 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-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 (s, 3 H), 3.13 (s, 3 H), 2.79-2.90 (m, 4 H), 2.47 (s, 3 H), 1.58-1.68

20 (m,3H),1.23( J=7.5Hz, 3 H), 0.95(d, J=6.2Hz 6 H).

Example 31

GTPYS assay to determine EC5, 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 NacCl
(Fluka, 71378), 5 mM MgCl, (Fluka, 63064), 0.1% BSA (Calbiochem, 126609), 1 yM GDP
(Sigma, G-7127), 2.5% DMSO (Fluka, 41644), 50 pM **S-GTPyS (Amersham Biosciences,

30 SJ1320). The pH is 7.4. Test compounds are dissolved and diluted in 100% DMSO and
pre-incubated at room temperature for 30 min in 150 pl of the above assay buffer, in the
absence of *S-GTPyS. After addition of 50 ul of **S-GTPYS, the assay is incubated for 1 h
at rt. The assay is terminated by transfer of the reaction mixture to a Multiscreen plate
(Millipore, MAHFC1H60) using a cell harvester from Packard Biosciences, and the plates

35 are washed with ice-cold 10 mM Na,HPO,/NaH,PO, (70%/30%), dried, sealed at the
bottom and, after addition of 25 yl MicroScint20 (Packard Biosciences, order# 6013621),
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10  Agonistic activities (ECso 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 2.7
2 0.9
3 1.0
4 6.4
5 1.8
6 0.6
7 0.6
8 10.8
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
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22 1.0

23 0.4

24 1.6

25 1.9

26 4.0

27 1.7

28 2.3

29 4.0

30 5.6
Example 32

Assessment of In vivo Efficacy

The efficacy of the compounds of Formula (I) 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-controlled conditions
with a 12 h-light/dark cycle, and have free access to normal rat chow and drinking water.
Blood is collected before and 3, 6 and 24 h after drug administration. Full blood is
subjected to hematology using Advia Hematology system (Bayer Diagnostics, Zirich,

Switzerland).

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

multiple comparisons. The null hypothesis is rejected when p < 0.05.

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 present invention to normotensive male Wistar rats as
compared to a group of animals treated with vehicle only. Lymphocyte counts 6 h after oral
administration have been measured for 23 out of 30 exemplified compounds and are in the

range of -42% to -80% with an average of -63%.

Table 3:

Compound of Example Lymphocyte counts
1 -63%
2 -70%
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3 -63%
4 -61%
5 -66%
6 -59%
7 -65%
8 -58%
10 -68%
11 -74%
12 -64%
13 -60%
14 -70%
16 -73%
17 -80%
18 -42%
19 -61%
20 -67%
21 -62%
23 -56%
25 -51%
27 -54%
29 -62%

Example 33

Measurement of isometric force development

Animals were obtained from RCC Ltd (Fullinsdorf, Switzerland). Female Wistar rats were
euthanized by exposure to CO,. The tracheae 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;
MgSO, 1.2; KH,PO, 1.5; CaCl, 2.5; NaHCO; 25; glucose 10. Bathing solution was
maintained at 37°C and aerated with 95%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 KCI (50 mM). Contraction of

trachea was expressed as a percentage of the response to KCI.
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All compounds were prepared as stock solutions of 0.3 mM in pure DMSO. Compounds
were added to the bath (10 mL) in a volume of 33 ulL 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 uM
Example 1 <5 24
Example 2 <5 <5
Example 3 <5 n.d.
Example 4 <5 n.d.
Example 6 <5 100
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 <5 <5
Example 21 <5 n.d.
Example 25 53 n.d.
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R¥ conpound accordi ng

to any one of clainms 1 to ein Arep ' wherein the
asterisk indicates the bon is |linked g e pyridine group of Fornula
(1), 10or salts thereof.
R’ R*
5 Formula (l)

wherein

A represents

; /N . * N\ . - 0 By
UV T
O_N , N_O or N—N

10
wherein the asterisks indicate the bond that is linked to the pyridine group of Formula (1);
R’ represents 3-pentyl, 3-methyl-but-1-yl, cyclopentyl, or cyclohexyl;
R? represents methoxy;
15
R? represents 2,3-dihydroxypropoxy, -OCH,-CH(OH)-CH,-NHCO-CH,OH, -OCH,-CH(OH)-
CH;N(CHj3)-CO-CH,0H, -NHSO,CH3;, or -NHSO,CH,CHj3; and
R* represents ethyl or chloro;
20

or salts thereof.

2. A compound according to claim 1, wherein the stereocenter of the R® groups 2,3-
dihydroxypropoxy, -OCH,-CH(OH)-CH,-NHCO-CH,OH, and -OCH,-CH(OH)-CH;N(CHs)-
25 CO-CH,OH 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, -OCH,-CH(OH)-CH,-NHCO-CH,0OH, and -OCH,-CH(OH)-CH;N(CHj3)-
CO-CH,0OH is in the R-configuration, or salts thereof.



157. A conpound according to any one of clains 1 to 6, wherein Rl
represents 3-pentyl, or salts thereof. 8. A conpound according to any one
of cl ai msw@ 200/®732wherein RL represents 3-net hyl - but 1- ylPCTaB28@h33324t her eof .
20 9. A conpound according to any one /?é claims 1 to 6, wherein Rl
represents cyclopentyl, or salts thereo 10. A compound accordi ng
to any one of clains 1 to 6, wherein Rl represents cycl ohexyl, 25or salts
thereof. WD 2011/ 007324PCT/ 1B2010/ 053224 47 12. A conpound according to

any one of. Alcampburdd d&olding whavyeine dR3lalreP1 &s8Nisereid@®2presents

CH( OH) - CH2- NHCO- CH2OH, or, sal ts thereof. 13. A compound according to
any one of clains 1 to 10 whesin R3 .represents - OCH2-

SCH( OH) - CH2N( CHB) - COCHZC]—T‘ sabts thereof. 14. A conpound according to
any one of clainms 1 to 10, ereifl R3 represents NHSO2CH3, or salts

t hereof. 1015. A conpound acccgr-dimng to any one of clains 1 to 10, wherein

R3 represents, NHSQRCH2CH3 salts thereo . A co ound ccording to
any one ofh ‘%f?@ﬂﬁliaﬁtef'%l‘ 'T%'Ca%éfiee*?wdﬁﬁat ® ﬁ’kégéﬂg}ée @F‘H&P‘IG rge q@“@ﬁbr eof .

15 18 Arcarpmensbraccording to any one of clainms 1 to 15, wherein R4
represents chloro, or salts thereof. 18. A conmpound according to claim1
sel ected fromthe group consisting of:

20( S) - 3- (2- Ktcbiipodnd 52rdidg Rt dhyl oneradBiaimis 61dT8tvaeetyin Y fdpedsents- y1] - [ 1, 2, 4] oxa

di azol - 3-y11-
~ N -
-.~‘( w_,—

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?® represents 2,3-

dihydroxypropoxy, or salts thereof.



6- met hyl - phenoxyypr opane- 1, 2-di ol ;

(S)-3-{445-(2-cycl opentyl-6-net hoxy-pyridin-4-yl1)41, 2, 4] oxadi azol - 3-y1]-2-e
t hyl - 6- mwohyi/heaoxyl - propane- 1, 2-di ol ; PCT/IB2010/053224
(R)-3-{445- (2-cycl opentyl- 6- nmet hoxy- pydh | n 4-y1) 41, 2, 4] oxadi azol - 3-y1]-2-e
t hyl - 6- 25net hyl - phenoxyl propane-1

ﬁa) 3- {44‘%1 %%réqpc o 81 Xa%ﬁﬁ)rgwnﬁtgha%)§/%)r@y“ elurrr]134 }0 WherelLOfi%aCtlalpf?lezs(tglnts3 > S 2-et
et hanesul ¢H(@m)a@HgNB+0ﬂ1ben5©H4éﬁsaﬂtgmar@éfopent y1-6- et hoxy- pyridin-4-yl)-

[ 1, 2, 4] oxadi azol- 3-y1] - 6-net hyl - phenyl | - am de;
BON-[(S)-3-(2-ethyl-4-{542-(1-ethyl-propyl)-6-nethoxy-pyridin-4-y1l]-[1, 2, 4]
oxadi azol 18- Aydompgoufie tdaydrd plaeto axy) ond- dtydki eyt o 0@ Ylerdin IRAdieprasentce O de;

N-((S)-3- nmet hox ridin-4-y1)41, 2, 4] oxadi azol - 3-y1] -
2- c(a§ hgﬁ 6&&@}3@‘%@%%8@% @s%reg‘%ﬂrl) 2- hyéréxy ace% am de; Vil
N-((S)-3-{445- (2 cycl ohexyl- 6- nmet hoxy- pyri di n-4- y1)41 2, 4] oxadi azol - 3-y1] -2
-2859”0073%5ng§' g%%%aggggdén%x%ngrc%pgla?ms 1 Y B,X)@hae(r:g;[] rebresé/\?s

N-((S)-3- Wimspymaﬁﬁﬂfdre'df. 6- met hoxy- pyridin-4-yl)-[1, 2, 4] oxadi azol - 3-y1]
-2-ethyl-6- nethyl - phenoxyy2-hydroxy- propyl y2- hydr oxy- N- net hyl - acet am de;
N- (2-chl oro-4-{542- (1- et hyl - propyl ) - 6- met hoxy- pyri di n-4-yl y[ 1, 2, 4] oxadi azol
- 3-yly6- Mt thcd?ﬂWu}'ﬁHyﬁ(ﬁiohﬂn@Swér@naﬁédﬁ; claims 1 to 10, wherein R® represents

5N-{2-chl 4 - 6- met hoxy-pyridin-4-yl)-[1, 2, 4] oxadi azol - 3-
y1] - 6- m%omﬁ&wﬁgﬁ f onami de;

(S)-3-{2-chl oro-445-(2-cycl opentyl-6-nmnmet hoxy-pyridin-4-yl)-[1, 2, 4] oxadi azol
-3-yl]-6- henoxyypropane- 1, 2-di ol ; o4

(S 315 BrieBrBUAa St BRg 0 GRS o skt ddsy Sy PR [ATFSIS 8Hh Bkadi a
zol - 3-yl ysaliebharesfhyl - phenoxy} - 2- hydr oxy- pr opyl y2- hydr oxy- acet am de;

(S) - 3 (2-ethyl-4-{542-net hoxy-6-(3-nethyl -butyl)-pyridin-4-yly[1, 2, 4] oxadi a
zol - 5y| 6- met hyl - phenoxyypr opane- 1, 2-di ol ;

N-T( S) 3 (72 Atcbpfﬂgoé}nc{ adabrdieg boAiyy ond 8f- crai3yl too18, Wherdlly IR* depredents whidro? of] oxa

di azol - %tih %et hyl - phenoxy) - 2- hydr oxy- propyl ] - 2- hydr oxy- acet am de;
15N—{2 ch? POYY9%Y: (2- cycl ohexyl- 6- met hoxy- pyri di n-4-yl)-[1, 2, 4] oxadi azol -

y1] - 6- net hyl - phenyl ynet hanesul f onam de;
18. A compound according to claim 1 selected from the group consisting of:
20 (S)-3-(2-Ethyl-4-{5-[2-(1-ethyl-propyl)-6-methoxy-pyridin-4-yl]-[1,2,4]oxadiazol-3-yl}-
6-methyl-phenoxy)-propane-1,2-diol;
(S)-3-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-3-yl]-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol;
(R)-3-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-y1)-[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]oxadiazol-3-yl]-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol;
ethanesulfonic acid {2-chloro-4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-
[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}-6-methyl-phenoxy)-2-hydroxy-propyl]-2-hydroxy-acetamide;
N-((S)-3-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yI)-[1,2,4]oxadiazol-3-yl]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
N-((S)-3-{4-[5-(2-cyclohexyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-3-yl]-2-ethyl-6-
35  methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;



N (2-ethyl-4-{542-(1-ethyl-propyl)-6-methoxy-pyridin-4-yly[1,2,4]oxadi azol -
3-yly6- nethyl - phenyl ynet hanesul f onam de;

N-{445- (2woyeligpesy1- 6- met hoxy- pyri di n-4-yl)-[1, 2, 4] ox&draBmie/853944 - 2- et hy
1- 6- 20net hyl - phenyl } net hanesul f onam de

N-{445- (2-cycl ohexyl- 6- net hoxy- pyr| di n- 4(8yl) [1, 2, 4] oxadi azol - 3-y1]-2-ethyl

- 6- t hyl - ph | f

(9)- 5 (443 { 2 DY SHOPeBy L She ATy T B PP 1] 2 Horarisgat Wkarelas iy - .
gt5h)|$1 g fggglpb’rbhdhbﬁy}@(bfydb@@@@ﬂ(s @yl%ﬁi\ydﬂo&yN rgetrr]lylllacetamlde " 5-y1
2. (et zlyl { (Iﬁ)ﬁ yﬁl gﬁ%—ﬁ{;/- -;16%}%@@6%);@[\4}9%olxy-pyrlc\{ln-)4_-)ll]:1'[’1?Z,tﬁl)x azloﬁé y|} yil-
N-((S)-3- mgm;amr%nwmammsuﬂorﬁnﬁm hoxy- pyrl din-4-yl)-[1, 2, 4] pxafn azol - 5-y1]
N (CRY 3. {aaa el BroBany e ep Ay P2 Ho5edRedEaneron - 5.y 1
- 2- et hyl - m30¢kprainpmaitgreylydnarride,dr oxy- propyl y2- hydr oxy- acet am de;

(ets%y:i ES44r5re'E ﬁy&géﬁgﬁ;g!@é—é [g-ﬁg-ﬁ)écwgﬁ%lt )é“ d oxy p rld)n- -yl):?‘l 314 oxa fa%cz)l \J; yl éyl] 2
(ﬁ] ? g4%e¥qﬁkmbmwbp‘éhe6‘rmduoxy pyr| di n- 4- yl)-[1, 3, 4] oxadi azol - 2-y1] - 2-
e me nQXx

35N (9 - 3 { an GBI iR el oo Ry py UL 24 I0peleagh v - o-

1] - 2-%x hy@-nfeth héndxyphmmxyardpyuamwrcmyca@g{aymdé]ydr oxy-acet am de; and WO
2011/ 007324P

(R e aas. @% Aoy e R Sy MY R R4 AR PAIGH Y y 1) -
2-et hyl- @ﬂmynphemgﬁpﬁop}m&nydicﬁlpxy propyl) - 2- hydroxy acetamide; or salts

8]; Ohgeigngfg?ﬁg&% (gle%hylef {%ctgpme"tlhoxy- - Qr d{hypbutfljl) pyrl in- 4 ylﬁ?|264 cEx% |azoloén the

(S)-3-{2- ﬁhﬁ-@f@h%ﬁerﬁ&ywmlyddmy]oﬂopﬁj’r]meﬁyaiw amfandddﬂ 4-y1) 41, 2, 4] oxadi azol -3
N Byt - 4 (SRR RS e es Bk Aoyt 2. Hociszabi a8 - 3. y1) - 6
- et hyl pdnemyl-;)hmyi}lmlsaﬁefsmmqu@ 10or salts of these conpounds. 20. A
pharTRCeut ool SBTGRL UL PA COLL Sk B RIBIYRd AR DAL e ©
phar rraceuhbmghbnengr)mmtelselfcmamrdezr
N-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-3-yl]-2-ethyl-6-
20  methyl-phenyl}-methanesulfonamide;
N-{4-[5-(2-cyclohexyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-3-yl]-2-ethyl-6-
methyl-phenyl}-methanesulfonamide;
(S)-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;
25 (R)-3-{4-[3-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-5-yl]-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol;
N-((S)-3-{4-[3-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4]oxadiazol-5-yl]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
N-((R)-3-{4-[3-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,2,4]Joxadiazol-5-yl]-2-ethyl-
30  6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
(S)-3-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,3,4]oxadiazol-2-yl]-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol;
(R)-3-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-y1)-[1,3,4]oxadiazol-2-yl]-2-ethyl-6-
methyl-phenoxy}-propane-1,2-diol;
35 N-((S)-3-{4-[5-(2-cyclopentyl-6-methoxy-pyridin-4-yl)-[1,3,4]oxadiazol-2-yl]-2-ethyl-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide; and



15 21. A conpound according to any one of clains 1 to 19, or a

phar maceutical ly acceptable salt thereof, or a pharmaceutical conposition
accor di ngvoaocl/mir3zu20, for use as a nedi canment. 2022. UpeTaB2ao/essapound
according to any one of clainms 1 to 19, or a pharnaceutically acceptable
salt thereof, for the preparation of a pharnmaceutical conposition for t he

prevention or treat f di seases or disorders ogci at ed

et vat ed i mubd(Oy SR G oy Se5er i nelboRy BUdi Ay b S cnciezel 4 ol 2t
prevent|qmnﬁmnmpﬁ@mﬁ@pzhQ&ody§Qﬁ§g&r@wmdysmbdﬁmaeselected fromthe group
COﬂSIStI&% ﬁ%ectlon of transplanted organs such as kidney, liver,

heart, alts, PR COMRYIWSa, and skin: graft-versus-host di seases brought
about by stem cel | transpl antati on; autoi mmune syndrones i ncl udi ng

r heumat oi thritis e scler Si s ammat ory bowel di seases such
as Cr £9 &Q%@B%“%CBTMQN% 1 ‘?"E‘?dsfro’ﬁéhep%@PPQQX%S“”SsOGr iatic

arthrit | s, t hY(fS}43C{l2tdhﬁ)r§-l4qB-(De@ydrﬂﬁﬁlymh@trﬁ)xylbyﬁdihdll-)tl) -B,2, 4o RadiaRA-BHi]t6-S;
atopi c dlse% @iisucq as rh g (% conjunctivitis, dernatltls asthma; type
| di abet €8¢y e”PﬁféE?W%ﬁ% 3%une di seases including rheumatic fever

and post - i nf ecXli(@ethyph-95E2-Isbparaphs-imetroxy®@idindd-gian Ces-sxadiakol-8pFe-net ast asi s.
methylphenyl)methanesulfonamide;

10  or salts of these compounds.

20. A pharmaceutical composition comprising a compound according to any one of claims
1 to 19, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier.

15
21. A compound according to any one of claims 1 to 19, or a pharmaceutically acceptable
salt thereof, or a pharmaceutical composition according to claim 20, for use as a

medicament.

20 22. Use of a compound according to any one of claims 1 to 19, or a pharmaceutically
acceptable salt thereof, for the preparation of a pharmaceutical composition for the
prevention or treatment of diseases or disorders associated with an activated immune

system.

25 23. The use according to claim 22 for the prevention 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 brought about by stem
cell transplantation; autoimmune syndromes including rheumatoid arthritis, multiple
sclerosis, inflammatory bowel diseases such as Crohn's disease and ulcerative colitis,

30  psoriasis, psoriatic arthritis, thyroiditis such as Hashimoto's thyroiditis, uveo-retinitis; atopic
diseases such as rhinitis, conjunctivitis, dermatitis; asthma; type | diabetes; post-infectious
autoimmune diseases including rheumatic fever and post-infectious glomerulonephritis;

solid cancers and tumor metastasis.



