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PHENYL DERI VATI VES AND THEI R USE AS | MMUNOVODULATORS
Field of the invention The present invention relates
wo 0008/03239 EDGL r ecept or agoni sts of Fornul a (1pCEMR007/052746
their use as active ingredients in the preparation of
phar maceuti cal conpositions. The invention also
concerns rel ated aspects including processes for the
pr epar BHENOD DHRIVAEIVES FROUTHESIR PSR RRBDMIUNONRIULATORS
conpositions containing a conmpound of the Fornula (1),
and their use as conpounds inproving vascul ar function
and as i mmunonodul ating agents, either alone or in
conmbi nation with other active conpounds or therapies.
Background of the invention The human i mune systemis
designed to defend the body against foreign mcro
Fieldpahtheninventionubst ances t hat cause infection or
di sease. Conpl ex regul atory mechani sns ensure that the
ThHenpregsent @sjetior rekatésatq St1ed /B INsdceptor a?gtirﬂstéioig:ormula () and
subst ance or 0 anlsn1and not agai nst _t he host
thelprsecas astlive H&@d'@aﬁ Nothengiars %OBPBGUH@%%H!CQ{ ggmpositions.

r%ﬂlﬂvér%cm 5@8{2{6 g@ﬁﬁ%ﬁéd GRPe8VRLI08IN '%rB@é‘ase?e%“fSF‘ﬂfé Separation

e uncontro I nfl ammat ofy respons IS severe
ofahgacompelinds,t psaueacautical nompastiges Mvrttalnmg meodmpound of the

t r eat nent he whol e emi s .usu
Factiifi dbeinch i 1% a8y CaTaBINgE y MPEoYRcegclier function and as
m'rﬁlfrﬁﬁﬁd)dlﬂétlhé Qééﬁﬂss%ﬂﬁé?' ¥loRENBF Off X@FnbildtRire alitlr §®er active
in this class include azathioprine, chloranbucil,
copyaunsissy sherapis. cycl osporin, or nethotrexate.
Corticosteroi ds which reduce inflanmation and suppress
the i mmune response, may cause side effects when

Background of the invention

The human immune system is designed to defend the body against foreign micro-
organisms and substances that cause infection or disease. Complex regulatory
mechanisms ensure that the immune response is targeted against the intruding
substance or organism and not against the host. In some cases, these control
mechanisms are unregulated and autoimmune responses can develop. A
consequence of the uncontrolled inflammatory response is severe organ, cell,
tissue or joint damage. With current treatment, the whole immune system is usually
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 reduce
inflammation and suppress the immune response, may cause side effects when
used in long term treatment. Nonsteroidal anti-infammatory drugs (NSAIDs) can
reduce pain and inflammation, however, they exhibit considerable side effects.
Alternative treatments include agents that activate or block cytokine signaling.

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

current treatments of uncontrolled inflammatory disease.
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used in long termtreatnent. Nonsteroidal
anti-infamatory drugs (NSAIDs) can reduce pain and

WO pfoBasszad i on, however, they exhibit consi der abdEIBA@#052746
effects. Alternative treatnments include agents that
activate or block cytokine si %nal ing. Oally active

onpoun W th i n dul ati ng.properties, w thout
In G T (AT A BSOS, TR e Bale AU B suppressed
e Ore$d GiNAf | ' erdpiHi t e
o oélfe?%@gn%gibl Eaegé(ig'rad‘nl' aG tr{o%fgldﬂglﬁga@gs%%éftﬁec?? eié‘*cfﬁ%!‘gn% © some
rejectiam eveanagbemartbey iao@ takisg howounosuppeessied dnggs. nejectien occurs

HPLIRITY SHB RS S90S oo
cafVa@so Wappeh MONtAS ©r ledkh R@alSTEHEOSHNYI 85tative. dbH®ations of up to

Rej ection occurs nost frequently in the first few .
thigeersfoar meedicationspareneemmemly beed tejgia Maxinegmspgéection against

| h , :
oo el AN PRTAR lfecf o SR SeBUbf g upsd to treat the

rejeetioe af transplanted: orgaps! isitartfeed wWith diseeterintranagiiular pathways in the
)rot ecti on against rejection while mnimzing side

acgwf&i“t Of tlyremr Briypaavhbiterklged aellg: tloamrigs @heuch drugs are

cyé@b@GFih,Oaaafzuﬁﬁé’lf]stﬁ?%s&ﬂ%tengboregéﬂﬂin‘ld%t, & Bk Which interfere with
I'screte Intracel’l ul'ar pathways in the activation o

cyoking ecleasd3or ygignahihgt ezathagtineedt efluBmargd,eshich islibit nucleotide

oy RS Brls SRR o s ALy L BSR  BBRen
rel ease or signaling; azathioprine or |eflunom de,

Thehb&ieficiidhiettsoThreatiifen $HaYuUppRéssivedtherapies relate to their effects;
15- deoxyspergual in, an inhibitor of |eukocyte

howenvear dhei fanenalizete ipwRIOHiPRressiorecwhicht thesad drugs produce

| S r. [ [ at thei .. ef tso .
ciBTREr e LETHNE, ARESRR BRiciielabahBuorBictch af6: fatgnancies.
Futiheadiops, ostdeéardi imrnusbsppressiventnngs ays oftehsusief endigh dosages

agai nst infection and nalignanci es. Furthernore,
angh GaNIGAYPS PRARTSISIRIR @8aNAETRIRys are often used at
hi gh dosages

Description of the invention

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

vascular functionality.

The compounds of the present invention can be utilized alone or in combination
with standard drugs inhibiting T-cell activation, to provide a new immunomodulating

therapy with a reduced propensity for infections when compared to standard
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and can cause or accel erate organ damage. Description

of the invention The present invention provides novel
w@owposmas of Formula (1) that are agoni sts f oPCT/IB20€3/052746

prot ei n-coupl ed receptor S 1P]/EDGL and have a

power ful and I ongl asting i munonodul ati ng ef fect which

mirqi,;q%%mag%/q%%a/by hrequﬂlilc qu%:@grﬁeg%l:t € co\(,)\llf chyl(;{gll%uclg%l 2)?13%%1(% invention

cahheibe MLy at |rPn’co'ﬂWdTﬁé1)’on OrwiBX Pafealuedd TBSség%%UCtdfontradltlonal
of circulating T- / I ymphocytes as a result

imiRNOEDERresgent sriineqaom bitp i prcn«rdﬂau OB | éfmewuarha t Hﬂ@nd effective

PR AR SRR Wile, S8 186 kb Ahal el end,gran damage

asgéélbte“oonwmhmﬁgghe%fd@beﬁOoffQ@hdumomﬁmghbﬁﬁbpresswe drugs. The
i nflammat ory di sease and to inprove vascul ar

Obﬁeﬁtatlparféllmpyovem@n@@hguﬁjm@ﬂ layer: facliore aesaciatedamith &1P1/EDG1
acg%‘tlc%epﬁ{ﬁdm SR W%leﬂéﬂfsrbf%%%d?ﬁ\tdts% nWEFcR/ S&éaéz:gl?ervqﬂunctlon.

rugs | aCtiva
i mmunonodul ating therapy with a reduced propensity for
i nfections when cor%ared t 0 standar di munosuppr essi ve

ThenuGlpgtidersequancRAE therrMiharid SEIUBRCE Y thedusman STP1/EDGH
re&%ﬂ 8PLFHORNGRA | @%é‘%‘ﬁj @a?é’:j?&bﬂéﬁécpﬂw ﬁ{hHL £auCcshy Mamag, T. J.
d osuppressa e

ages of tradittonal rapl es,
Biph Cheéente 265 (t 990))960869&1 3eW©cQ1/W§583mubhHhadiu1 b()oh(gber 1991 WO

t ile,on_th other educ'n end
osfiaie RHEURERA: 8" SePrP PG et Ros sEE POl g eHiEscy of the
‘rr'lip(?d}h Hi‘c%ﬁ’ P ' E
Egluclﬁal ce ??,)aye S&Eceztg?o ség(gl a{?%ﬁis\/s\ﬁb?ﬁbgd’e?grmme Cso
vallJ%ls/ EDal ctmeasurony ghev cttesiatgli lymprelcytesnenhi tre abt after oral
ds to r vascul ar function. The nucl eoti de
EURREANE’ deaoeB b e PR Ence for the huran S
1P1/ EDGL
The general terms used hereinbefore and hereinafter preferably have, within this

disclosure, the following meanings, unless otherwise indicated:

Where the plural form is used for compounds, salts, pharmaceutical compositions,
diseases and the like, this is intended to mean also a single compound, salt, or the
like.

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

The term Cqs-alkyl, alone or in combination with other groups, means saturated,
branched or straight chain groups with one to five carbon atoms. Preferred
examples of Cis-alkyl groups are methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-
butyl, n-pentyl, and iso-pentyl.
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receptor are known in the art and are published in
e.g.: Ha, T., and Maciag, T. J. Biol Chem 265
W@ 1®8035239308- 931 3; WD 91/1 5583 published 17P@UiB2EN052746
1991 ; WD 99/46277 published 16 Septenber 1999. The
pot ency and efficacy of the conmpounds of Fornula (1)

are as ed PgS assay to. deter EC50
s T e 5y eIV, A0 " iy CUNBEPHY I HbRYET Soups, means
sam}ﬁtéoat br%fntcﬁéd Obrlstrafyht nd:H;Jnﬁ adioRPs WRA pSﬁé | tpeotur( §§r%on atoms.
i n Exanpl es). The general terfrs used herel nbefore and

Pra@rmdwaxamplq@r ef En.aallkyl Igrowps wre methyhieshyli sedropylr éso-propyl, n-
“W rreanl ngs, unless otherw se indicated:
e?ré f‘ﬁ‘? thV formis used for compounds, salts,
phar maceut i cal conposi tions, diseases and the |ike,
this is intended to nean also a single conpound, salt,
Likpwisgethe kesm Anyp-alkylralore %éf‘e‘?%@ﬂ@lﬁ'@n ithh @thernarfoues, means

sah?rg?eocodmﬂé‘r@d 8[’ gF P%l%l? difal Hts rﬁ?n %ERH&d%ﬁ"nt {3&9 t{i‘sthree carbon

erring also armaceuti ca

ateos epidakbeesealts 8 methyla emmo}pmbymforﬁscbmw group.as
approprl ate and expedient. The term C -5-al kyl, al one

in conbination with other groups, nmeans saturated,

Lll&fvﬁgéhﬁ% Rafrrr?td z?ﬂ? Ghd d?rl wnghorg%‘ rt%tﬁérv roups, means

carbon at ons. exarrp es o yl gr
saa:reterdet lht;dnphed hqd ,stnaugh’[oplydain gsupsr epl twa- toutfiye, carbon atoms.

o RS RO BT A g e Bl i,

u@yloh%%ntm/s% éﬁt?t ed, branched or straight chain
groups Wi th one to four carbon atons. Preferred

exanpl es of G -4-al kyl groups are nethyl, ethyl,
Likne'v%g,DMe’ térﬁ?b‘é&‘-’a‘l%br, AL Br in20SbRGE8Y Wit other groups, means
saturated, branched or straight chain groups with two to four carbon atoms.
Preferred examples of Co4-alkyl groups are ethyl, n-propyl, iso-propyl, n-butyl, and

iso-butyl.

The term Cj4-alkoxy, alone or in combination with other groups, means an R-O
group, wherein R is a Ci4-alkyl. Preferred examples of Ci.s-alkoxy groups are

ethoxy, propoxy, iso-propoxy, and iso-butoxy.

The term Cq3-alkoxy, alone or in combination with other groups, means an R-O
group, wherein R is a Cy_3-alkyl.

Likewise, the term Ca.s-alkoxy, alone or in combination with other groups, means
an R-O group, wherein R is a Cos-alkyl. Preferred examples of C..s-alkoxy groups

are ethoxy, propoxy, iso-propoxy, iso-butoxy, and iso-pentoxy.

The term halogen means fluoro, chloro, bromo or iodo, preferably fluoro or chloro.
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Li kewi se, the termC . 3-alkyl, alone or in

conbi nation wth other groups, neans saturated,
whem@aosed or preferably straight chain groups RET/B2007052746

to three carbon atons and repgesents a methyl, ethyl,

n-propyl, or /so-propyl groupY Likew se, the term

e AL RS et ReB U U B 5w S ounas o
FdNntuha iyo to five carbon atons. Preferred exanpl es of

-5-al'kyl groups are ethyl, n-propyl, /so-propyl,
n butyl I sobutyl, n-pentyl, and /so-pentyl. Likew se,

term C2-4-al k al oan i on
s de g PhauecauAly b, iined e bl morganic or
orgélrﬂb RAcil ShdySr s aH&!Mthsaﬁt@Uth CédeUSamts@l&:tloRFf@‘f sadi€drugs"”, Int.
exanpl es of C2-4-al kyl groups are ethyl, n-propyl,

J. P@é“ﬁrbﬁﬂﬁ) W.RQy217.and /so-butyl. The term G
-4-al koxy, alone or in conbination with other groups,
means an R-O group, wherein Ris a C -4-alkyl.
Ther edrepowtdseaaPginada ¢f) iay cdntalirkony ogmmresste:re@geh leooryasymmetric
propoxy, /so-propox and /so-butoxy. The t
Ce@FQrg SURBXFS &] %‘Pr@ rAYSHBEHi F@FPQM taitprashéﬁhe compounds of

Fdﬁﬁ% ﬁ%n\’ﬁ?/ftﬁﬁs% pﬁe%ﬂgé’é‘mxt\’)’f&"@ﬂ &e%dl%rﬁer@ ordpréfdt¥bly as pure

e term oxy, al one or
stereotsionedrs ollixtutds oft $tereajsanes, magamssesparﬁtte@ igraoupgnner known to
wher ei ﬂ R,is, a -5-al kyl. Preferred exanpl es of
a persan Sk PG8Hs are et hoxy, propoxy, /so-propoxy,
/ so- but oxy, and /so-pentoxy. The term hal ogen neans
fluoro, chloro, brono or iodo, preferably fluoro or

i) Thhe trventian relataseiogravebpheny conpqumasraides Fovaulay(l),
acceptabl e salts of the3 conpounds of For rrul a (1).

penes

Formula (l)

wherein the symbol # indicates the two carbon atoms of the phenyl ring bearing R’,
R? and R? to either of which the group A may be attached; and wherein

A represents



10

15

20

The term "pharmaceutically acceptable salts" refers to

non-toxi c, inorganic or organic acid and/or base

wW@owsoaew salts, Lit.: e.g. "Salt selection foPCHEBR0€7/052746

drugs", Int. J. Pharm ( 1986), 33, 201 -21 7. The
compounds of Fornula (I) may tontain one or nore

st ere@genl Cc_or asymret u c centers, such as one or nore

asymietric W (bon_atons. Th orrpounds of For (I)
may thu e p sént as 1F ure sterem
pref er abl ure St er eoi . Mxtures
st er eoi sogex-sNrmy be separ n a manner to a

person skilled in the art. |) The invention reI ates to
Formul a (I ), For Ia(l)

novel phemg conpounds «of th
wherein t mbol- # indic
t he pheﬁg{ ri beari ng

whi ch t h&\ gr pArray be af\t ac
representNwhddei n the aste

is linked to the phenyl ring of Fornmula (1) bearing
Rl, R2, an?) R3; Rl repnaesents hydrogen, G - 3-al kyl,

fluotqQ, 0,_.Ret hoxy, _or 0; _R2 represents
C2- 5- al Ryl o:/ G -4pal kox R3 r:;ﬁpresents hydr ogen,
fta

the .t wo c~a[
id R3 to e|
d: and V\,here n A

and in cgse egroupAls ed to the
par a- positi Wth respect N

i ndi cate theN t hat

of the phenyl ring of

WBRER 8RR, RIRHF i Dond Thargk oo T8 gmnhngad g Bt Formuia

(1) bEadhiyR", @aﬁdﬂi”koxy, or hal ogen; R5 represents
hydr ogen, d - kyl G - 3-al koxy, or hal ogen;

R' represents hydrogen, Ci.s-alkyl, fluoro, chloro, methoxy, or cyano;

R? represents C..s-alkyl or Cy4-alkoxy;

R? represents hydrogen, and in case the group A is attached to the para-position

with respect to R? of the phenyl ring of Formula (1) bearing R!, R? and R?, R* may in

addition represent a methyl group;
R* represents hydrogen, Ci.s-alkyl, C.s-alkoxy, or halogen;

R® represents hydrogen, Cq.s-alkyl, Cy.3-alkoxy, or halogen:;

R® represents hydroxy-Ci.s-alkyl, 2,3-dihydroxypropyl, di-(hydroxy-Ci.4-alkyl)-C1.4-
alkyl, -CHo-(CH2)-NR®'R®?, -(CH2),CH(OH)-CH2-NR®'R®?, -CHy-(CH.),-NHSO2R®?,
-(CH2),CH(OH)-CH,-NHSO,R®®,  -CH»-(CH,),-NHCOR®*,  -(CH,),CH(OH)-CH,-
NHCOR®, hydroxy, hydroxy-C..s-alkoxy, di-(hydroxy-Ci.4-alkyl)-C44-alkoxy, 2,3-

dihydroxypropoxy, 2-hydroxy-3-methoxy-propoxy, -OCHa-(CH2)m-NR®'R®?

-OCH»-

CH(OH)-CH2-NR®'R®?, -OCH2-(CH2)m-NHSO2R®, -OCH,-CH(OH)-CH2-NHSO.R®?,

-OCHy-(CH2)m-NHCOR®, or -OCH,-CH(OH)-CH,-NHCOR®;
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R6 represents hydroxy-C -5-al kyl,
2, 3-di hydr oxypropyl, di-(hydroxy-C -4-alkyl)-C -4-
W@ LMW$03523CH2- ( CH2) k- NR6 1R62 , - (CH2) HCH( OH) - OrM2F/NiR607/052746
1R62 , - CH2- (CH2) n- NHSO2R6 (CH2) nCH( OH) - CH
2- NHSOZR63 - CH2- (CH2)n NHCO% -(CH2) NnCH(OH) - CH 2-

RGI}‘I reareeﬁr)ts ng‘Hra b ,9 £ %mdr@)l&egﬁ%lpr?gbg&r)?)%g-q%%rgxymethyl-

hy pr ( -
LIS Sl RN, B AR (IEL TS e, 2
carlgpethyCHIrGH| C GHalky IRIBXYREBYI; - OCH2- ( CH2) m NHCOR64
or -OCH 2-CH(OH)-CH 2-NHCOR 64 ; R6 1 represents
hydrogen, G -3-al kyl, 2-hydroxyethyl, 2-hydroxy-1

R®2 héﬂ’e@émmmb@ém%eth%l Sr @ity dr oxy pr opyl ,
car boxynet hyl , ’5-al kyl car boxy) et hyI 2-

car boxyet hyl , or 2 (CI - 5-al kyl car boxy) et hyI R62

RSB AR o ROgFH o SRRULREREET S

R64 represents hydroxynet hyl, 2-hydroxyethyl,

oa- hgdr ox&r 1 - hydroxymet hyl - et h%lty or
R reDrgsaps BydrBrYpeInyLI2-higosyetih 2-Ridioxydqaydrexymethyj-ethyl, or
AiHOAr ts the integer 1 or 2; n represents 0, 1,
2’%?'@&%5}@?@%”? epresents hydrogen, G -3-alkyl, or
hal ogen; and salts thereof. ii) A particular

enbodi nenpt t he i,nveption relates to phenyl

K RBFSRAT s PLRdeRdang Bo. enbodi ment 1), whorein A
ﬁ*@;&%@éﬁ@ttﬁe\hﬁléééimd&e asterisks indicate the bond
t hat | inked”to the phenyl ring of Formula

n represents 0,1, o0r2;and
R’ represents hydrogen, C1.s-alkyl, or halogen:;
and salts thereof.

ii) A particular embodiment of the invention relates to phenyl derivatives according

to embodiment i), wherein A represents

O

{/N PR AN )
Y Y
O—N }\I—O }\1—4

. S 7 S )

T (Y

N—N N

wherein the asterisks indicate the bond that is linked to the phenyl ring of Formula
(1) bearing R', R?, and R?, and salts thereof.

iii) Another particular embodiment of the invention relates to phenyl derivatives

according to embodiment i), wherein A represents
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(1) bearing R1, R2, and R3, and salts thereof. iii)

Anot her particul ar enbodi nent of the invention relates
wo eooplas2gd deri vatives accordi ng to enbodi ment PE€)/1B2007/052746
wherein A representswherein the asterisks indicate the

bond that is linked to the phgnyl ring of Formula (I)
bearing R1, R2, and R3, ,and salts t hereof. iv) Anot her

partigcul ar odi nent of th vent| on rel at

phenyl “deff vat jwes accorbh g to nbodi nent - —el n
A represehts werein the a eri sks |no(|"rcate

that is |ligwkegNto the phenyy—tifg of Formnul a _)_

bearing Rl, R2, and R3, and salts thereof. v) Anot her
wheaeini el aaa’tetésksoi@'dimm thef bohe thatvierinked to ¢hatpbenyloring of Formula

)RR R R KRS Sl eh? oV oM meeterreg o e

enbodi ment of the invention relates to phenyl
~derivatives according to any one of the enbodinents i)
Vit Anothervpartieilar RMbegimest o sthe ineentjon dgelaigs tauminesyl derivatives

ackfF o o bobinBE T St A R 8R Ves - accor di ng to

any one of the*enbodNrents |) tofvi), pgherein R2
represents n-prepyky” nxNouty |so.Q parfyl

pr opoxy or isopro oxy nd sajrts th reof Viii)

Anot her preferred nment of the nve tion rel ates
to phenyl derivati cording to dMy éhe of the

wt?é?’@ﬁﬁdﬂh%%ténél%s ﬁqe (f‘é‘té the'Bs 8'trﬁ‘at3§ |.n§eg% %?hbéglbhﬂg}’bf Formula

| SOPr Opoxy salts ereof
(|)@mﬂdg®1nﬂzoandﬁa§ amy salts trereed. at es to phenyl
derivatives according ttoo aannyy one of the
enbodi nents i) to viii), wherein R3 represents

v) X§6tRE. Harfdifars 8oddiment of the invention relates to phenyl derivatives
according to embodiment i), wherein A represents
O

N—N

H

and salts thereof.

vi) A preferred embodiment of the invention relates to phenyl derivatives according
to any one of the embodiments i) to v), wherein R’ represents a methyl group, and
salts thereof.

vii) Another preferred embodiment of the invention relates to phenyl derivatives
according to any one of the embodiments i) to vi), wherein R? represents n-propyl,
n-butyl, isobutyl, isoamyl, propoxy or isopropoxy, and salts thereof.

viii) Another preferred embodiment of the invention relates to phenyl derivatives
according to any one of the embodiments i) to vi), wherein R? represents isobutyl or
isopropoxy, and salts thereof.
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thereof. x ) Another preferred enbodi nent of the

invention relates to phenyl derivatives according to
w@reosose3nf the enbodiments i) to ix), wherei nPGAIB2007/052746

represents hydrogen, R5 repregents nmethyl, ethyl, or

met hoxy, and R7 represents methyl, ethyl, o r hal ogen,

lts th )., Anot h referred emhodi nept of ,

W hore Rt ¢ BROT Erenta o Thiedton RISl PoSa dectplreryacoording
to By e GNtAe FmBAEMRAROY IR, SwhdrelrPR? ¥épre$BRts&Hydr %en, and salts

represents hydrogen, and R5”7and R7 represent a nethyl
thefeofip, and salts thereof. xii) A particularly

preferred enbodi nent of the invention relates to

phenyl derivatives according to any one of the

x) EARSHEMBRéRred Embodimenthef ehd iRdertRp eslatdss tdhePgE derivatives
R5 represents a methyl group, and R7 represents a n

aceording & any ongrd t@%le@qqif@ﬁ@@ﬂ) taix)i Whewest Rerrepresents hydrogen,
RDLSHESLAE, AR, T, 2, KRRSRLCBIG 8 ELkBRS e, e, o

0 any one

hatoderd iameeatts itherdeof.i x) , V\herel n R4 represents hydrogen,
R5 represents a methoxy group, and R7 represents a
chl orine atom and salts thereof. xiv) Another

Xl)pﬁ\ ;G/Terrsﬂ'r %Fpéﬂj'emgdlﬁfen’t' I th@V.ﬁOéht%h rrSI'a?és??o thenyl derivatives

I'vatives according to any one o
aceatmrmg teeanyg ong dfd)he(emt)qdlmlaetsel) ) 0 RY, wbpneam&ﬁtrepresents hydrogen,

hyds o s-al k di hydro (CH
ang)R* R K 1ReFseHt el SiplRy od Salkibesedigy
2-(CH 2)n-NHCOR 64 , -(CH 2)nCH(OH) - CH 2- NHCOR 64 :
hydroxy, hydroxy-C 2-5 - al koxy, di-(hydroxy-G
Xii} 4Aa|p|ag,tiqjlargly -pretariask yembodimEnty af okgpriysstipn relates to phenyl

de%vg vesO

Xayccgrdlng to any one of the embodiments i) to ix), wherein R*
represents hydrogen, R® represents a methyl group, and R’ represents an ethyl

group, and salts thereof.

xiii) Another preferred embodiment of the invention relates to phenyl derivatives
according to any one of the embodiments i) to ix), wherein R* represents hydrogen,
R® represents a methoxy group, and R represents a chlorine atom, and salts
thereof.

xiv) Another preferred embodiment of the invention relates to phenyl derivatives
according to any one of the embodiments i) to xiii), wherein R® represents hydroxy-
Cis-alkyl, 2,3-dihydroxypropyl, -CHx>-(CH.)-NR®'R®?, -(CH,),CH(OH)-CH,-NR®'R®?,
-CH2-(CH2),-NHCOR®*,  -(CH.),CH(OH)-CH>-NHCOR®, hydroxy, hydroxy-Co.s-
alkoxy, di-(hydroxy-Ci.4-alkyl)-Cs4-alkoxy, 2,3-dihydroxypropoxy, 2-hydroxy-3-
methoxy-propoxy, -OCH2-(CH2)m-NR®'R®2, -OCH,-CH(OH)-CH.-NR®'R®?, -OCH-
(CH.)m-NHSO,R®®, -OCH,-CH(OH)-CH,-NHSO,R®®, -OCH,-(CH2)n-NHCOR®, or
-OCH2-CH(OH)-CH2>-NHCOR®*, and salts thereof.
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nmet hoxy- propoxy, -OCH 2-(CH 2)mNR 6 1R62 , -COCH
2-CH(OH)-CH 2-NR 6 1R62, -OCH 2- (CH 2) m NHSO 2R63,
WO aOBI0Z28H( OH) - CH 2- NHSO 2R6 3 , OCH 2- (CH 2) pe¢TMHROR /052746
64 , or -OCH 2-CH(OH)-CH 2- , and salts
t her eof . xv) Anot her preferre od| ment of the
erlvat ves rdin

xvgﬁil%grﬁ%rogferfghgé gqsmégq nyI & @v;phq)lj re%ﬁeeﬁ(?éq) P \ Pderlvatlves

acE:SRf ﬁéﬁf‘bﬁ i@))ﬁ@rd?)ﬂfie é?‘b(t%d??ﬁlén@z %thO\KIMereln R® represents hydroxy,
|-(yroxy- -4-al kyl ) -G -4a

oxXy,
herCBGydﬁlhyaH@xyprdjfibxqfOXZ-Cny@Ikﬂ%ﬁ@ atehox 2-pdibpdsoxypropoxy, 2-

YRR AR R PR i SRR RGNS QR ot i e eH(OH)-CHz-

NICORY drmyestd ®eréstl ates to phenyl derivatives
accor di ng to any one of the enbodinents i) to xiii),

wherein R6 represents 3-

xvgyﬂﬁ% %{%%gg‘)ﬁx ég%l\?—@(ﬁgﬁ@/ in v%’glﬁgrg | %Va%% i) Sﬂ%‘ﬁ?ﬁ%erlvatlves

acewiding Aooameroner ef eng eshnieodiominten) t@fX|N)he/\/hereen1R60represents 3-
relates to hen%yl derlvatlves accordlqﬁgxto any one of

hyﬂwye%ﬁaafwmeé JPrEBOXY:i £33 iKY ArOREXY e BF e§¥rftlzz CH(OH)-CHz-

NH , %p? 5fNHCOR 64 , and R64 represents
hy roxymet an salts thereof. xviii) Another

preferred enbodi nent of the invention relates to

xEasbihsrretetied Bhment AL s i auOg Tsien s phenyl derivatives
acéb @@' aﬁ driéeoﬂ%%aerﬁﬁédﬁﬁé?ﬂsw {ohifi p SiresBin R® %pr‘e@ents -OCH2-
r| n o earing Rl, R2 R3,

Clzh(@-l)s@stN HEERESs anck Rx?ueme%esrﬁe@yelroxyrrr&tbyleam@@alts thereof.
enbodi nent of the invention relates to phenyl
derivatives according to enbodinent i), wherein A

xvIiig rRAest prafbiee@iembdBmzpt ofF ithk Snvdiliopatetatbdeo Qitbriyh derivatives
is linked to the p eny ring of Fornula

according to any one of the embodiments i) to xvii), wherein the group A is attached

at the para position with respect to R? to the phenyl ring of Formula (I) bearing R',

R? and R?, and salts thereof.

xix) An especially preferred embodiment of the invention relates to phenyl derivatives
according to embodiment i), wherein A represents

*
/N N\ e O
CUTYyYT (T
O—N N—O N—N
wherein the asterisks indicate the bond that is linked to the phenyl ring of Formula
(I) bearing R', R? and R®* R' represents methyl; R? represents isobutyl or
ISOPropoxy; R® represents hydrogen; R* represents hydrogen or methoxy; R®
represents hydrogen, methyl, ethyl or methoxy; R® represents 3-hydroxy-2-
hydroxymethyl-propoxy, 2,3-dihydroxypropoxy, or -OCH2-CH(OH)-CH,-NHCOR®;
and R represents hydrogen, methyl, ethyl or chlorine; and salts thereof.
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(1) bearing RlL, R2 and R3; Rl represents nethyl; R2
represents isobutyl or isopropoxy; R3 represents

wWoyasosesy R4 represents hydrogen or mnet hoxy; WRSI/IB2007/052746
represents hydrogen, nethyl, jt hyl or nethoxy; R6
represents 3-hydroxy- 2- hydr ymet hyl - pr opoxy,

o AneIneY et Bre e etk SRR Ot n T e IerBPN G FFgIgdb pheny!

deﬁQQtl\% A&cdrdifg a8 ferodimeat ) e\ﬁ/héﬁé‘ Y AP &4l
nbodi nent of the invention relates to phenyl

derl vati ve’% acc | ng to enbodi nent i), V\,h@rel n A
represents e he asterisk indreat boﬂ'd
that is |inke s e phenyl®ing of Fo

beari ng R1, RS R1 represents h n

G -3-al kyl ; R2 represents C2- 5-al kyl -aI koxy

wr%?efneﬂ%eésﬂéﬁl% MERE8 the BOAd 'ttﬁ‘atcléﬂlﬁkéb% @lﬁ@%eg%ll fng of Formula
attached tg Igara position with respect to of

(Utbﬁ@”plé?lle f Formula (1) bearing Rl, R2 and R3,

Rﬁ%s["@syegh%"h?%@g%@ CRERIET caents G - S ol by T re
Rzrrepr@.uﬁt €., Byky0BY C13-aBkashyhy dr oxypr opoxy,

(OH) -CH 2-NR6. 1R6 or -
Zrthmydrq@m %\Qd'nlﬂ@zseomg%#@rés'érﬁttaw&ﬂ d@éhe [ARE3-position

m@er%%SgECt’)?théﬂ@%Wt’h%r 71 rrﬁalar @PEESTY R!, R? and R?, R® may in
addition represent a methyl group;

R* represents hydrogen;

R® represents C1.3-alkyl;

R® represents hydroxy, 2,3-dihydroxypropoxy, -OCH,-CH(OH)-CH»-NR®'R®?, or
-OCH2-CH(OH)-CH2,-NHCOR®*;

R®' and R®? both represent hydrogen;

R® represents hydroxymethyl; and

R’ represents Cy.s-alkyl;

and salts thereof.

xxi) Especially preferred phenyl compounds according to Formula () are:
2-hydroxy-N-((2R)-2-hydroxy-3-{4-[5-(4-isopropoxy-3-methyl-phenyl)-
[1,2,4]oxadiazol-3-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide,
2-hydroxy-N-((2S)-2-hydroxy-3-{4-[5-(4-isopropoxy-3-methyl-phenyl)-
[1,2,4]oxadiazol-3-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide,
N-((2R)-3-{2-ethyl-4-[5-(4-isopropoxy-3-methyl-phenyl)-[1,2,4]oxadiazol-3-yl]-
6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide,
N-((2S)-3-{2-ethyl-4-[5-(4-isopropoxy-3-methyl-phenyl)-[1,2,4]Joxadiazol-3-yl]-
6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide,
2-hydroxy-N-((2R)-2-hydroxy-3-{4-[5-(3-isopropoxy-4-methyl-phenyl)-
[1,2,4]oxadiazol-3-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide,
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xxi) Especially preferred phenyl conpounds according
to Fornmula (I) are:
WQ20036323Y - N- ( ( 2R) - 2- hydr oxy- 3- {4-[ 5- (4- i sopr OPOKIB28BO 52746
t hyl -phenyl)- [ 1
, 2, 4] oxadi azol - 3-yl ] -2, 6-di rrétzhyl - phenoxy} - propyl ) - ace
tam de,

2- hyfaP XX ((38)-2oNylrar s Ryl 351 (3:PaRIOROXE AP Rk P e e

[1 Q'beé’c'ﬂﬁﬂdllﬁ I]I2 é—dlmethyl phenoxyr}1 prop¥1) -acetamide,
2, 4] oxadi azo -3-yl]-2,6 enoxy} - propyl ) -ace

t am2dbydroxy N- ((2R) 2 hydroxy -3-{4-[5- (4 |sobutyl phenyl)-[1,2,4]oxadiazol-3-
VIR § 503 Pl B doyposinial oPoxy- S Er iyl -phenl)

6- Mt RydroRPARQRB)-22n e X PIY[4EQRYIEdb Ry hyles B Y 13 8lddadfazol-3-

e
yl]ré,@(dz‘rs)ethyl-pbeeohx}rpr@pylaa@atar@isgr opoxy- 3- met hyl - phenyl )

-T1 ’

o PRt ST ks 34 s ey ehemdk g
[1.2,4]oxadiazol-3-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide,

z hg?/z%%ﬁy}'/\;\f { 2%-'2%6353%{&)&{21?['5{(%3i£o56§t§|'-'3§rr?£’t%3|p€hé'ny| -

- i - |

“’tzé“rké%é;‘?“%?ﬂ%?ﬂxy&“ﬁf%%%%??@#ﬁh@%?y pavil gl e

Xy - N-GR)y3-{Datyld)[5-(B-idopropoxy-3-methyl-phenyl)-[1,3,4]oxadiazol-2-yl]-
6- @@M%ﬁg%){z‘y é-hydyoxl/ propyl‘i| nﬁedtro%y aggt% ég}a éopyl )-ac

2- hm((fzzsz{-@kz( ét%'iﬁ 445g¥d§db%p§x>{-é-rhéth§/ﬁphéﬁ>ﬁ}i 18 ApheRAzol-2-yI]-

)-[1 ] oxadi azol - 3-

6-gieihyt-pbetbr &l disherraepyl-Braysypyy-aceteaie de.

2- F)é %x%tfgézgr&%%g%mgxgﬁggy 3-{4-[5-(4-isobutyl - phenyl

) -
yl]-2, 6- dinEthyI phenoxy} - propyl) acet anni de,
2-

hydr oxy- N- ( (2R) - 2hdrox%/ 4-[5-(4-isobutyl-3-neth
Thg ccgm@ﬂqus o) Qrmula (I) and their p armaceutlcally acceptable salts can be

usefi 44 ﬂwéa?ﬁé’r#ts ¥ lin ThE TN B AYHMBOATRLY boRp3R¥ohs 36r enteral

anni
or DahgretabxymMigttaRBh- 2- hydr oxy- 3- {4- [ 5- (4-i sobutyl - 3-neth
yl -phenyl)- [ 1
, 2, 4] oxadi azol - 3-yl ] - 2, 6- di nnet hyl - phenoxy} - propyl ) - ac

h‘lie:? kgﬁ%n of ther_marma[cgu?ce_lll%oorB;r)%sd%c))(r;/s ggrr}et%%ﬂf_egﬁgn%? manner
whl{:riwane]famdnrmmyZ)eystqn skilled in the art (see for example Mark Gibson,
Editor, Pharmaceutical Preformulation and Formulation, IHS Health Group,
Englewood, CO, USA, 2001; Remington, The Science and Practice of Pharmacy,
20th Edition, Philadelphia College of Pharmacy and Science) by bringing the
described compounds of Formula (l) or their pharmaceutically acceptable salts,
optionally in combination with other therapeutically valuable substances, into a
galenical administration form together with suitable, non-toxic, inert,
pharmaceutically acceptable solid or liquid carrier materials and, if desired, usual

pharmaceutical adjuvants.



10

15

20

25

30

6- met hyl - phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet anni
de, and
WOR{(RABR3IB- { 2- et hyl - 4- [ 5- (4-1 sopr opoxy- 3- met hyPEpIB0y1052746
-[1 , 3, 4] oxadi azol -2-yl ] -
6- met hyl - phenoxy} - 2- hydr oxy- ﬂﬁopyl) 2- hydr oxy-acet ann

T AR L) B TORR Tor T HRLB 00 e O R Bp AT (1 are usefu

fos#d DréFEntBA H5E6r A REhE dMRMcases: 8 disdrddrs 5§§d€ieﬁéd with an
phar maceutical conpositions for enteral or parental

actidatediigyung systemMhe production of the pharnaceuti cal
conpositions can be effected in a manner which will be
famliar to any person skilled in the art (see for

SuradBbasef bk diddrgens, ar'édsélééted%h%@%bh@aéonsstmg of rejection of
Pref ormul ati on and For nul ati on lth

traEﬁgbé\m)@rgm tigspe orooalls; %WV@@Q%hoatr@S%$%g@m about by

tr%oﬁfaﬁﬂlté‘t Bf?‘ﬁr%% ﬁgm%g' hcﬂ@ﬂngi%la@%%k&@hﬁthntls systemic

arrra

Iuwcrerﬁthérrm@mm,md@ntqfhdéphmﬂld ($yndeomieheiashimoto's  thyroiditis;
lyrjé)har maceuti cal |y acceptable salts, optionally

Bh%%ﬂ'&t iBROlitisn BWHENe t$deresisut mé'ﬁﬁtlhﬁn{?‘algfﬁwge type | diabetes;
uv%HESt Sritjs rEdPerﬁlsgakﬁﬁés%ﬁJlsa(ﬂgéé%eﬂ \?’éd RNkt Bosterior uveitis;

t ogét er W th suitable, non-toxic, iner
uvelisr resseaiatexh| With aBeapete| dissade;d uuveomeq\mgdtls: asyndeome; allergic

materi al s .and, if .desjred, usual nmace al . .
engap b & e chrenife BLogTRl, VobeuoRaRbT oRestinfetipus ngutpimmune
disEHBREUNACIOlINGO! Adupndtlc) @F8r UsAtU! pdsiinfebfol eYRIMeérRIbnephritis;

and/ or treatiment of di seases or di sorders assocCi at ed
infldramatary agnd viayrefpratiferative yskire ndissaggs; dpseriasiss psorlatlc arthritis;

oGP YRS B Bl AARTF AL AR SRR cccematous
degmaftitis; Ves5othdens defth a8@s aRhBh Qbl8ALS; ab@rbhigys; bullous pemphigoid;
epidermolysis bullosa; urticaria; angioedema; vasculitis; erythema; cutaneous
eosinophilia; acne; scleroderma; alopecia areata; keratoconjunctivitis; vernal
conjunctivitis; keratitis; herpetic keratitis; dystrophia epithelialis corneae; corneal
leukoma; ocular pemphigus; Mooren's ulcer; ulcerative keratitis; scleritis; Graves'
ophthalmopathy; Vogt-Koyanagi-Harada syndrome; sarcoidosis; pollen allergies;
reversible obstructive airway disease; bronchial asthma; allergic asthma; intrinsic
asthma; extrinsic asthma; dust asthma; chronic or inveterate asthma; late asthma
and airway hyper-responsiveness; bronchiolitis; bronchitis; endometriosis; orchitis;
gastric ulcers; ischemic bowel diseases; inflammatory bowel diseases; necrotizing
enterocolitis; intestinal lesions associated with thermal burns; coeliac disease;
proctitis; eosinophilic gastroenteritis; mastocytosis; Crohn's disease; ulcerative
colitis; vascular damage caused by ischemic diseases and thrombosis;
atherosclerosis; fatty heart; myocarditis; cardiac infarction; aortitis syndrome;
cachexia due to viral disease; vascular thrombosis; migraine; rhinitis; eczema;
interstitial nephritis; IgA-induced nephropathy; Goodpasture's syndrome; hemolytic-
uremic syndrome; diabetic nephropathy; glomerulosclerosis; glomerulonephritis;
tubulointerstitial nephritis; interstitial cystitis; multiple myositis; Guillain-Barré
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transpl antati on; autoi mmune syndrones i ncl udi ng
rheumatoid arthritis; system c |upus erythematosus;
w@aosbasphol i pi d syndrome; Hashi not o' s t hyr oi BET/IB007/052746
| ynphocytic thyroiditis; nultlple scl erosi s;
nyast heni a gravis; type | 6’et es; uveitis;
iscleritis dplehtls Kavva

sy QHisiTe Mehiers s s pobiaup s Mtk BEATGS duyeliisamanoneurits

raéﬁ'chibpgﬁﬂﬁeﬁ p%rt%‘y&ﬁér%ﬁh BYSUBTNE Wsdse; SMS}FHtQﬁEoss pure red cell
ergic encephalonyelltls chronic al'l ograft

apdm@ Lapstichgnepss thypaplestic anemaait idiopativie thrioswooytopenic purpura;

au'étﬂﬁ{;@m?r'ﬂf? g]?rgg(ﬁwm Itaéqcerrfnﬁ;/%gjma;mndr@ p?ps én@r}rflggéytopema agranulocytosis;
pefyiBRUB 8hémed; atneyaloblddtlicd hAEMTE SanSyHrbpRisk; GSeOHEOSR; fibroid
arthritis; atopl C dermatitis; nyopathy; nyositis;

lurgst éﬂjﬁpéﬂhiq i igtergigial aBNEUBPRE i tiegnaf@am’q‘:ﬁts@u@ukoderma vulgaris;
ICf‘ﬂﬁ 5%§ tv'u?ga[g%ebgh&boa% Wp%@efs'égélt.bltf ' édtgﬁ&gusol qnu'%se” Iymphoma

af | ermmol ysi's bul

po‘h}etrlemrsl apdosg) d&dﬁh@tcr\/@schbnefal sSyeentidraiza; chovéanewym:ardoss
e03|noghllla acne; scl eroderma; al opecia areat

myQgGasdig oﬁF@ﬁQ‘i@rm%|‘§Veg\¢€?ﬁ%I9r@8H]%%t PiAgrea’s syndrome adiposis;
Coroﬁ)g'ilfc' fascilgt Qﬁélf)ﬁs il ngfn'gWas péjr)b%‘ornﬂ R, 368 (k/ép%dn%' | Substantia

ae; corneal Teuko ocul ar penp i qus; oren
ossesedentid; cerade | pattdenr atopecs;, os cblpetias ;seGiliay enuscular dystrophy;

opht hal at hy; Vo Koyanagi - Har.ada syndr one; : - _
YRR doSPea ol SEMrT e, GYERPN AL, STBPHC o eRRl ipguficiency;
AQYiSOMRY EiEE83S € iscReRIS RbSeridsidh MRjury! b\er&gﬁn§3\‘ivhl8h occurs  upon
intrinsic asthma; extrinsic asthm] dust ~ast hma;
preservaiien;@ndotwén shacks psetHamenkiaBous colits; anhmaﬁ:awe@;d by drug or
h. Y} ronchiolitis ronchj
oG ETBENE: EMEnTend PEEBIeA ) euBbR Fehh fspiciency; ung
cah@@ﬁ'mdl@rﬁﬂﬁﬁlsof lIWﬁﬂ)f%THBé@glN beuR! oflichedsie Symphocytic leukemias;
necrotizing enterocolitis; intestinal |esions

lyraBBoERaPEERRan enHESEMas GalRsacia; Bideresigiretiails pigmentosa; senile
m&fa !d‘gbgner%%h”% )| ST BSBST laiiat bR  REHIRRS Serythema

I Sease
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 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 (l) are 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, psoriasis, psoriatic arthritis, thyroiditis
such as Hashimoto’s thyroiditis, uveo-retinitis; atopic diseases such as rhinitis,
conjunctivitis, dermatitis; asthma; type | diabetes; post-infectious autoimmune
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colitis; vascul ar damage caused by ischem c di seases
and thronbosis; atherosclerosis; fatty heart;

WOop@sMsdei s; cardiac infarction; aortitis sSyneCDIEP07/052746
cachexi a due to viral disease; vascul ar t hr onbosi s;
mgraine;, rhinitis; eczema iR erstitial nephritis;

dl%?%%glﬁwﬂ% dréqr%er Qér% ker @ngggsétglkfﬁ@ﬂp%papmgrulonephrltls solid

cafberseand Rﬁﬁéﬁheﬁds‘ﬁas@' oner ul onephritis; o
tubul oi nterstitial nephritis; interstitial cystltls;

mul tiple nyositis; Quillain-Barresyndrome; Meni ere S

P%ﬁ@ﬁ@ﬁﬁ %’fglﬁae %ég@:ﬂ%o%’w%é}’l d h%,ebogsg {litigta&ecb ?gﬁ&)r prévented with the

coRasRmRY 6 Hoseaae() bFé’%@Ié@XécPWﬁih@@r@u;ﬁ ednerltihg of rejection of
apl asi a; apl astic anem a; @y popl astic anem a;
ng

trarﬁpa@é@dw o9 §ﬁﬂ@§¥%ﬁ B’Qth Mr PYRra;neadt @ndniings graft-versus-host
dlgbeég%y ﬁ%egﬂ)&lt 8 tQﬂemeﬂ E@hggﬁﬂ?g{ o%p %\rltgrmmune syndromes

agranu ni Ci ous anem
se:mmasd arorrarrlaeumbtomlaimrms mil&@a%@enosls fpsbhesré lpgogatic arthritis,
lopathic interstitial pneunpnia; dermatonyositis;
CrPBUI%dH%@?ﬁS& @Gﬂdﬁ%@mot%%f)hwggit@ 20¢ gorie de%é%”bsal | er gy
sensitivity; cutaneous T cell |ynphoma; polyarteritis
nodosa; Huntington's chorea; Sydenhani s chorea;
Theypresedbmiventiony atsar dildtes ;to ecinetremtbfardhe \Meveerdionsor treatment of a

o b o dhr e RGeS BGR B RFOR L suoict o

phRem8ce StitR| 2itil & afRR AR ofl 8onSpoUrR &F FRsthius (1).al opeci a
or al opecia senilis; nuscular dystrophy; pyoderns;

Sezary's syndrone; hypophy5|t|s chroni ¢ adrenal

PR S R 08 Foal BT i 36 LRE RSB S with one

orearéi@mxmmahmbdum;agdégﬁnr@rmqw crehehiicn ap@ldrt iréatment of the
caused rtqy@dru or radiation; ischem c acute renal
I

disapsesians dineiders meHioneddiripin. Angording éneypreferrrsl embodiment of
th@anr‘f\?éntloﬂal %ﬁf&anggeﬂ%eu EPholi gl Hdln ARB! €gR8Up consisting  of

chroni em as;
immunosuppressants, corticosteroids, NSAID'’s, cytotoxic drugs, adhesion molecule

inhibitors, cytokines, cytokine inhibitors, 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 disorders mentioned herein.

The compounds of Formula (I) can be manufactured by the methods given below,
by the methods given in the Examples or by analogous methods. Optimum reaction
conditions may vary with the particular reactants or solvents used, but such
conditions can be determined by a person skilled in the art by routine optimisation
procedures.
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| ynphoma; pul nonary enphysema; cataracta; siderosis;
retinitis pignentosa; senile macul ar degenerati on;
waRaoB@e3d23%scarri ng; corneal al kali burn; der mat P€T/BB2007/052746
erythema; ballous dermatitis;, cenent dermatiti S;
gingivitis; periodontitis; é[§3|s pancreatitis;

erlph ra | carci no esis; solid .
AN IR A B LT p—
todHE QY éﬁ@#ﬂesélﬁ%%btéﬁrea%flbﬁ@bﬂtlm%' BEMWE I POP k& of the synthetic

scl erosi ng cholangitis artial liver resection; acute
possipditien deading &9 coﬁnpoh oes 9)‘ Fatrogladl)i arelascribed s ;

hepatic failure; fulmnant hepatic failure; |ate-onset

hepatic failure; and "acute-on-chronic" |iver failure.

Preferred diseases or disorders to bg#reated and/or

prevented with the conmpounds of Fornula (I) are

sel ected fromthe group consistjng of [rej ectR%n of

transpl ant ed organs sgch as kifine S heart,
| ung, pancreas, corn&a, and skin; r sushost
di seases brought aboyt by sten1ce|| bl ant ati on;

'ncludlng r heda ritis,
mul ti pl e scl er osig iy +bowel~ di seases such
as Crohn's di seas§ -ratlle colitis, psoriasis,
psoriatic arthrit /,,r iditi$ such as Hashinoto's
thyroiditis, m fit'i s;0at opi ¢ di seases such as
rhinitis, conjunctivitis, dermatitis; asthma; type |

di abet es; post-i nf egtiQus 1aut oi munedi seases i ncl udi ng
rheumatic fever and post-infectious

gl onerul onephritis; solid cancers and tunor

netastasis. Particukarly preferred di seases or

consi sti ng RS

sel ected from r, heart and |ung;

graft-versus-hogt di s brought Rbout byR%tem cel |
transpl ant at i opk / syndr one
R O—NH
R6
Structure 2 HN

R7

Compounds of Formula () which represent a [1,2,4]oxadiazole derivative of
Structure 1 are prepared by reacting a compound of Structure 2 in a solvent such
as xylene, toluene, benzene, pyridine, DMF, dichloromethane, acetic acid,
trifluoroacetic acid, etc. at rt or elevated temperatures in the presence or absence of
auxiliaries such as acids (e.g. TFA, acetic acid, HCI, etc.), bases (e.g. NaH, NaOAc,
NaxCOs, KoCOs, triethylamine, etc.), tetraalkylammonium salts, or water removing
agents (e.g. oxalyl chloride, a carboxylic acid anhydride, POCIs, PCls, P4O1o,
molecular sieves, methoxycarbonylsulfamoyl triethylammonium hydroxide (Burgess
reagent), etc.) (Lit.: e.g. C. T. Brain, J. M. Paul, Y. Loong, P. J. Oakley, Tetrahedron
Lett. 40 (1999) 3275-3278; A. R. Gangloff, J. Litvak, E. J. Shelton, D. Sperandio, V.
R. Wang, K. D. Rice, Tetrahedron Lett. 42 (2001), 1441-1443; T. Suzuki, K. Iwaoka,
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sel ected fromrheumatoid arthritis, nultiple

sclerosis, psoriasis, psoriatic arthritis, Crohn's
waele@ease39 and Hashinmoto's thyroiditis; and at opeTIB2007/052746

dermatitis. The present invention also relates to a

method for the prevention or ‘treatnent of a di sease or

N drE e BoghEl okl eatt NEReDP el ToMgse. Chcm. Pharm
Blﬂpwqmgglg)oﬁzﬁorzwlw F IFouldit! ANEr T, BCPTRRIRGS Ritrdairon Lett

Formila (T) are also useful, in combination wth one
42062Q£)é\),eﬂ69511|4fﬁﬁh&‘rddu8m/a$tgva,g5ntlsS f@iveirae Dhre@vMachedo, R. M.

Sk SR COmaldF BGRB8 Ta G RO ki e M. Shreeve,

In@ffgahfteCh@Nﬁs”tI‘y 27.(1988)] 3300819428 Kl Relire K f KavaddeHeterocycles
groug consi sting of immunosuppressants,

60c@PPBL 2B r MW, NSAID s, cytotoxic drugs, adhesion
nol ecul e inhi biLfors, cytoklnes cytoklne i nhi bitors,
cyt oki ne recepfor antagonists and r econRf nant CR‘ISOKI ne

receptors. The| present invention also reNates fo the
use of Ra<co d of Fgymul aHOH—Nbt the prepgration
of a phar cak# c osi tion, otlonalyfo use in

conbi nati o
agents, :
di seasps or der sopent i onedHNer ei n. e—gonpounds
of Formula (I) can be manufactured by the msthu8
i ven bel ow, nmet hods gi ven | the anples or
gy analogou?“Hé?ﬁ%?s Cptlnu%1react 8%%|?Fons may
vary with the particular reactants or solvents used,

but such conditions can be determ ned by a person
Carrpounds ohStruetues 2 mgy b@mren@redpby reasiing @éncompound of Structure 3

wit SRR BRERR 9 i A% oRRATY)Bn S Ol e POBRR Yic. in he

presence or absence of one ore more coupling agents such as TBTU, DCC, EDC,

r several i

HBTU, PyBOP, CDI, etc. and in the presence or absence of a base such as
triethylamine, HUnig's base, NaH, KoCOs, etc.

R3 R4 R5
R? HO
NH
| Ik ?
R’ Z* \HoH ©
R7
Structure 5 Structure 6

Analogously, cyclising the hydroxyamidine ester intermediate which is formed upon
reacting a hydroxyamidine of Structure 5 with a benzoic acid of Structure 6 gives

acces to the [1,2,4]oxadiazole derivatives of Structure 7.
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to the general sequence of reactions outlined bel ow
Only a few of the synthetic possibilities leading to

w@ovposmas of Formula (1) are described. Struck@r/EB2007/052746

Conmpounds of Fornula (1) whig térepresent al[ 1
, 2, 4] oxadi azol e derivative of 8Structure 1 are pr epar ed
by reacting a conpound of Structure 2 gn a sol vent
such as xyl ene, toluene, benzene, pyriRdi ne, DM,
di chl oronet hane, acetic acid, trifluotoaceti ¢ acid,
etc. at rt or elevated tenperagitires ip~the Qresence or
absence of auxiliarig8 such as achgs :
acid, HCl, etc.), bagses (e.g. NaH, |NaCAc,
K2CO3, triethyd am ne, :
or water renovi #(e.@ xdl yINefil ori te, a
carboxylic acid afjhydride, /POCI3, PC5, P4Q O,
nol ecul ar si eves, ||net ho yc \bon | sul f anmoyl
triet hyI anmoni y r g1 @m’ss reagent), etc.)
(Lit.: e.qg. ®T. Brain, J. M Paul, Y. Loong, P. J.
Cakl ey Tetrahedron_Lett. _40 ( 1999) 3275-3278; A . R
Gangl of f, J. Li t vakSIryeturg 7 shel t on, * D. Sper andi o, V.
R. Wang, K D. Rice, Tetrahedron Lett. 42 (2001 ) ,
1441-1443; T. Suzuki, K. Iwaoka, N. | manishi, Y.

Cawmpeingdsa of Birudtyread and Sakwdyaba, prepadst &y reacteg & compound of

ST, § 2R, 8. BSperively. (wi? Bldi e 2l o afis relia p 2 sovent
suéR asZfethahol, elHl&’ﬁ)I 1639ﬁi|neR etl.’s/l inThé pasdenea, orfabséncd.of a base such
Aiveira, D. S. Machado, Sout o- Mai or, Synt het

ascimflis, 6 @s, PoYRSSIUM4STL- Qms(tﬁteérlemwgf@me efc. (Mt eg T. Suzuki

K. éwa%%ébudl ’Navaﬂbggkélez{ er ggﬂyitﬁé %3‘2%%’) i (9ﬁta T. Mase,

CI*ZBQB7P22E)'2) BuHSt 4'Z|c(1199@) 3 20or2uhdBuipD. Krichg tor Wik, ey Lam, A. L.
Rhelné)olgpi?)r & 8Zser e\%/Ct'lL nIgu a\(C%HgSUR/Id R?éo S'&r HC roen 3M E. Johnson,

Bioorg. Med. Chem. 11 (2003), 3379-3392; R. Miller, F. Lang, Z. J. Song, D
Zewge, WO 2004/035538 (Merck & Co., Inc., USA); B. Kaboudin, K. Navaee,
Heterocycles 60 (2003), 2287-2292).

R® R* RS
R2
\ 4 3
17N NG R
Z#
R1
R7

Structure 8 Structure 9

| Na2cce,

Depending on the nature of the functionalities present in the residues R*to R in
Structures 1, 2, 4, 6, 7, and 9, these functionalities may require temporary
protection. Appropriate protecting groups are known to a person skilled in the art
and include e.g. a benzyl or a trialkylsilyl group to protect an alcohol, a ketal to
protect a diol, etc. These protecting groups may be employed according to standard
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with a conmpound of Structure 4 in a solvent such as

DMF, THF, DCM etc. in the presence or absence of one
Wo@e@s/8289 coupl i ng agents such as TBTU, DCC, BEXJ/1BIBIA952746

PyBOP, CDI, etc. and in the presence or absence of a

base such as triethyl am ne, F\r?’ 1g's base, NaH, K2CG3,

MR e . Tt Crese PG B Wk, Ol feetisy i Organic

SynBacdis, g & dmicH, OXYeINEN S Rk, PO UY eKécle’hélh P’rotectlng Groups,
ben20| c acid of Structure 6 gives acces to th e [

Thl@me]%twagaazéB%ﬁeﬁcltavaam\wéss o @singct mscﬂuescamb@lﬁfdsn particular
B el oBlced Db RSB, RS Eb I or the preny

coh’&tﬁ)’%'cﬁr@ﬂﬁ@ctgfe AngnPB Witts tisdbhenyindériveRivee f Strlfdtur@s3 and 5,
nmet hanol , ethanol, pyridine, etc. 1n the presence or

respRivel. By Usingas sUlalRlR RISCMER00R? CROORNdpt BG4 and 6. The

e, .l n
phgﬁg o%ﬁgdrﬁea&l‘ gﬁh@ﬂrﬁgﬁi g% gﬁ@ Q(NEF @Slr pgegu-‘:ﬁﬁrs are either
commélakalyadailable &hdre, prépafdtiseccdrdien toRhacedurleldnowﬁﬁto a person
1999), 120-1 22; J. Cui, D. Crich, DL Wnk, M Lam
sk edLnﬂP%éfngold D. A Case, W T. Fu, Y. Zhou, M
Rao, A _.J. Oson, M E Johnsons Bioorg. Med. Chem 11
(2003), R3379 3392; R Mller, R Lang, Z. J. Song, D.
WO 2004/ 035538 (I}Z\brck & |Co., Inc., USA); B.

i K. Navaee, Hete 8&) 003),
228 # Sfructure 8 Str pending on,the
nat functionaliti present in the reBdues R
R4 R %@gﬁ res ]Fi1 , H,@nd Ny the
R'lnctiohaliti Zequire tenporary protection

Appropriate protecting groups are known to apse
skil'l egruétord e art Structure 11

Compounds of Formula (I) which represent a [1,3,4Joxadiazole or a
[1,3,4]thiadiazole derivative are prepared similarly by reacting a compound of
Structure 3 with hydrazine (by using a coupling reagent such as TBTU, DCC, EDC,
HBTU, PyBOP, HOBt, CDI, etc.) to form a compound of Structure 10 which is then
coupled with a compound of Structure 6 to give a compound of Structure 11. A
compound of Structure 11 can also be prepared by following the reverse reaction
order i.e. by first coupling a compound of Structure 6 with hydrazine followed by
reacting the corresponding hydrazide intermediate with a compound of Structure 3.
Dehydration to the desired [1,3,4]oxadiazole derivative is affected by treating the
compound of Structure 11 with a reagent such as POCI;, CCly or CBrs in
combination with triphenylphosphine, P2Os, Burgess reagent, etc. in a solvent such
as toluene, acetonitrile, dioxane, THF, CHCIs, 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). Likewise,
[1,3,4]thiadiazole derivatives are obtained by cyclising a compound of Structure 11
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and include e.g. a benzyl or a thalkylsilyl group to

protect an al cohol, a ketal to protect a diol, etc.
wWab@ge3sot ecti ng groups may be enpl oyed accorREHEB20e7/052746

st andar dnet hodol ogy (e.g. T. Geene, P. G M Wits,

Protective G oups in Organi c nthesis, 3rd Edition,

w. York, 199 | enski tecti

with L GheSSahs drabedtppidnally ToedDIAtoR, Wik iRy iaepresence or
abdBREs o o SSIVENESUdRtab DyRdind, TolRanél ‘FH'FaracBﬁ)th‘Ré’ e'%b S& elevated

be Introduced in later steps that follow the coupling
temperaigrgshiiith| o vaithouh dsicesiwaster irradiatéons (lbibd 669wt IA.t Kigyanov, P.

SR oy L e oD e G BB R o

Structure 4 and 6 . The phenyl conpounds of Structure
4, 6 and 9 or their precursors are either commercially
avai Rabl e or are prepared accordi ng t® procedures
person skilled in the art.| Structure 10
s gt Formula (1) which R t.ad 1
azole oRr*a [ R° 3,4]thiadiaz erivatipye RS

: nd of
O
S w,
Jor mer

reagent such a DC, HBTU, PyBOCP,
CDlsjructeG2) tO ound of St uetaene 10 hi ch

then coupled with a conpound of Structure6tc§)g|vea
conpound of Structure 1R A conpound of Structure 11 R’

cfefd o FafhaBif g seBrer Brale BF safidrii pefitive are

pré\pér’@dWr@étir’(gea fcehipoied dNStrRAGle 1ot N8 erBEf ﬁﬁtﬁ@@Cl},g PCls, I, in
hydrazi'de internmediate with a conpound of Structure
combaatialy awlf@n triphenylphesphiag [and | 3cle|1]wwbaarunazol3@rgess reagent,
- ffect ] t ] fy
il el $i FRE" B e ShA s AR BRIREh covare, The
et€Bit4emperatures between 20 and 120°C, or with Lawesson's reagent, optionally

in combination with P,Ss, in the presence or absence of a solvent such as pyridine,
toluene, THF, acetonitrile, etc. at elevated temperatures with or without microwave
irradiation as mentioned above (Lit.: e.g. N. Sato, T. Shibata, M. Jitsuoka, T. Ohno,
T. Takahashi, T. Hirohashi, T. Kanno, H. Iwaasa, A. Kanatani, T. Fukami, Takehiro,
Bioorg. & Med. Chem. Lett. 14 (2004) 1761-1764). The compounds of Structure 12
and 13 are prepared by reacting a compound of Structure 14 and 15 with a
compound of Structure 6 and 3, respectively.

RS

, R R®
R o)

# HoN
RS
R’ # NH,
O
7
Structure 14 Structure 15 R
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conbi nation with thphenyl phosphi ne, P205, Burgess
reagent, etc. in a solvent such as tol uene,

w@ewBosE28Yi | e, di oxane, THF, CHCI 3, etc. at PCT/IB2007/052746
t enper at ures between 20 and 00C in the presence or
absence of mcrowave irradiation. (Lit.: e.g. M A
Garci.a

They amuaglée%m Q{u%iprgﬁ a%r?c{ ﬂgl crgu:laﬁsctg]e%eoreparedr %]%wmg literature

proGsdiitas jié_ 8 FE A, BlenfEHON. LJBoP{BgrevCh?'Kho‘?'gné aﬁo%ung J. A. May,
4068-4075; C. T. Brain, J. Paul , Y. Loong,

MCBkII'&ﬂbeTlgat MabPedVlohalngJ”ﬂn NloA( Shagg)J 3Wfes- @27’69) 47 (2004) 6034-
60(%1 Fevvl se, [ 1 ,3,4]thiadiazole derivatives are
B ai ned by cycl i sing a conpound of Structure 11with
Lawesson's reagent optionally in conbination wth P2S5
in the presence or absence of a sol vent such as

|
Alteynativiens the bond hetweer thegithenefi theitwo rhanyl Hbgepaddhe gentral 5-

m%ﬁ%%ﬁ&e?&a&%ﬁlc% nr%"/\&érﬁggl%r_lﬂg @rr%‘é@\‘bﬁ/ é%l%ﬂb?@é@@lun\lj catalysed
cré¥coudiiegreBGidr001 ) 7925- 7929) . Corrpbunas of Formula

(1) which represent an oxazole or a thiazole
derivative are prepared by treating a conpound of

Th‘%t E,g rﬁid{ﬁdézop btk B85 Wnkn gPEEA e d&b?are‘d i Iowm% literature

I on Wlt tri phehyl phosphine an Iethylamn
prtﬁh:ecgeses (ecpgemploying phlladiacetatalyesedy8urzdde, Heck, or riStdle coupling

oSl et Bart RS B o s o oSSl alkyiation
reé&"éﬁﬁ%@i&t%nr%S&P@prﬂH@%'t@rtﬂ'lérﬁ,(/l lithilFR HriDativey) é{‘M kh Bne or more

S5, in the presence or absencé of a solvent such’ as
stepa i &ione, coolneicEllyTHVailable oprecursers. etMethads elteatat efect the

t ratures with or hou mACr ve irradi
wa SRt i wrhpofifo B BHehyE Lo G Ad B SRR &, or e
oppob il akra. knbwrdon®perbon leKiiRldcaahhe aft. Hi rohashi, T.

Kanno, H. |Iwaasa, A. Kanatani, T. Fukam, Takeh| ro,

Bi oorg. & Med. Chem Lett. 14 (2004) 1761 - 1764). The
conpounds of Structure 12 and 13 are prepared by
E){ﬁﬁfeisng a compound of Structure 14 and 15 with a

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

All temperatures are stated in °C. Compounds are characterized by "H-NMR (300
MHz) or "*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 Navigator with HP 1100 Binary Pump and
DAD, column: 4.6x50 mm, Zorbax SB-AQ, 5 um, 120 A, gradient: 5-95%
acetonitrile in water, 1 min, with 0.04% trifluoroacetic acid, flow: 4.5 mL/min), tr is
given in min; by TLC (TLC-plates from Merck, Silica gel 60 F2s4); or by melting
point. Compounds are purified by preparative HPLC (column: X-terra RP18, 50x19

mm, 5 um, gradient: 10-95% acetonitrile in water containing 0.5 % of formic acid) or
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conpound of Structure 6 and 3, respectively. The
am noketons of Structure 14 and 15 can be prepared

wo 2008093289 | iterature procedures (e.g. R A CGENHBMNQ7/052746
M L. Bondarev, N. Khorana, %2 Young, J. A May, M R
Hel | berg, M A. MlLaughlin, N A Sharif, J. Md.

7.(2004), ,6034- 6041 . Alter Lye t he bond
oydUEYEft aphaticimBr e of i ingreni VS RhY Sledeior oS ss0x1s
mﬁ?ﬂhb@éelﬁ?PIﬁ%‘]@@ﬁ ed, @t%‘d‘?érﬂ?’{ OBhEthahbN B water % QQO%Gmethanol).

formed by appl yi ng pal |l adi um cat al ysed cross coupling

reacti ons. The conmpounds of Structure 3, 5 and 8 can

e prepared follJowng literature procedures (e.g.
A—b&%ﬂé@%&&a‘ﬁ%ﬁ‘ﬁﬁf’ﬂat al ysed Suzuki, Heck, or Stille
agecoupl i ng reactdqe@susFriedel Crafts al kyl ation,

Gignard-type al kyl ati on, phenol al kylation reaction,
B&Ridi tion of elbsvineoggilMeslbb®imhenyl 1ithi um
BLPlerivatives, eotug{l) in one or nore steps from

commercially avall abl e precursors. Methods that effect
CChe transf or mgolumn ehremsatographyd of Structure 3 into a

compound of Structure 8, or the opposite, are known to
CLl person ski | 1588PQNY! dH@idg20l€ Exanpl es The fol | owi ng

DEganpl es i”u%‘iéyt%;]cg}etégfcérgpﬁmﬁio%n but do not at all

Imt the scope tenperatures are stated
DCM O0C. Conpounlichlenoenethanact eri zed by 1H NVR (300 MHz)

13C- NWR (75, Mz Varian Oxford. chemcal shifts ,
DIBEA" G en i n ROPOPYY SuEENEnBUEisyBste sy isopropylamine
DMl tiplicitiegimgthyifoiifinfde d = doublet, t = triplet,

p = pentuplet, hex'= hexet, hept = heptet, m=
DMBG i pl et, br dimpthyiayilfosisiepl i ng constants

EA ethyl acetate

EDC N-(3-dimethylaminopropyl)-N'-ethyl-carbodiimide

EtOH ethanol

h hour(s)

HBTU O-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate

HOBt 1-hydroxybenzotriazole

HPLC high performance liquid chromatography

HV high vacuum conditions

LC-MS liquid chromatography — mass spectrometry

Lit. literature

min minute(s)

MPLC medium pressure liquid chromatography

NaOAc sodium acetate

NMO N-methyl-morpholine-N-oxide

org. organic

prep. Preparative

PyBOP benzotriazol-1-yl-oxy-tris-pyrrolidino-phosphonium-

hexafluoro-phosphate
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are given in Hz); by LGM (Finnigan Navigator with HP

1100 Binary Punp and DAD, columm: 4.6x50 mm Zor bax
wEBAMBs239 mm 120 A, gradi ent: 5-95% acet oni t rPCEIB2007/052746

water, 1 mn, with 0.04%thflyoroacetic acid, flow

4.5 nL/mn), tRis given in fi‘n; by TLC (TLGC pl at es

fromMerck, Silic el 60 F2S4) ; or by nelting point.
T Conpounds are rﬁﬂmﬂ?ﬂwrﬁv%r eparative HPLC (col um:
sal-terra RP1 8,588 ™M S5 mm gradient: 10-95%

acetonitrile in water containing 0.5 % of form c acid)
S1dt by MPLC ( LalsphingosineDt-@bogplodtepunp, Li near UVI S-201

TERLELOr, SOl TR R0 B 1088l Hh B 08

Abbr evi at i ons té@aflueFeora®s ei n) : agq. aqueous BSA bovi ne
serum al bumi n Bu butyl CC colum chromatography CDI
TFAar bonyl di i mitdspacelio®@@d cycl ohexyl car bodi i ni de DCM

i chl or onet ha Ll sopropyl -ethylam ne, Hnig's
Tkg%se, et hyl - d:?fgtsr% rogﬁfﬁ‘#%ﬂgn ne DMF di net hyl f or mam de

TURVEO di et hyl shihfleyerdshréhatsdrsphyacet at e EDC

N- ( 3-di et hyl am nopr opyl ) - N -et hyl - car bodi i m de Et OH
tr et hanol retention time

4-Isopropoxy-benzoic acid

o

4-lsopropoxy-benzoic acid is commercially available.

4-Isopropoxy-3-methyl-benzoic acid

OOH

To a solution of 4-hydroxy-3-methyl-benzoic acid (2.00 g, 13.15 mmol) in DMF (50
mL), KoCOj3 (8.17 g, 59.15 mmol) followed by 2-iodopropane (6.70 g, 39.44 mmol)
is added. The suspension is refluxed for 20 h. The mixture is filtered and the solvent
of the filtrate is evaporated. The residue is dissolved in EA and washed with water.
The org. extract is concentrated and then separated by CC on silica gel eluting with
heptane:EA 5:1 to give isopropyl 4-isopropoxy-3-methyl-benzoate which is
dissolved in methanol (50 mL) and 2 N aq. LiOH solution (10 mL). The mixture is
stirred at 80°C for 5 h before it is acidified with 1 N aq. HCI, diluted with water and
extracted with EA. The org. extract is washed with water and concentrated. The
crystalline product is dried under HV to give 4-isopropoxy-3-methyl-benzoic acid
(1.77 g) as white crystals; LC-MS: tgr = 0.90 min, [M+1]" = 195.14.

4-Isopropoxy-3,5-dimethyl-benzoic acid
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h hour(s) HBTU

O (benzothazol -1-yl)-N,N,N , N -tetranet hyl uroni um
Whme00ahs3y ophosphat e HOBt 1- hydr oxybenzot hazol BCHB2@)7/052746

hi gh performance |iquid chrongtography HV hi gh vacuum

conditions LC-M5 |iquid chrorfat ography - nmass

spectronmetry Lit. lit {)g)t re mn mnute(s) MPLC nedi um
pressure |iqul PIRRT1TE g!fraphy NaOAc sodi um acetate
NMO N- et hy|l - no i ne- N-oxi de org. organic prep.

Prepar at i
benzotri azol oxy-ths-pyrrolidino-phosphoni umhexaf
| uoro- phosphatert roomtenperature sat. saturated S

A 1Rixtphi atydsbromd-2hdispethyheBoU(42.601 gH-23ed zvmadl h zMiedapropane

(15819, 5oz 8B iR IESTBLANGIMR80' MY 458 1A a2 NeRSI 325G mif) s stirred
at rt for 24 h. The mixture is diluted with diethyl ether, washed with 1 N aq. HCI and
1 N aq. NaOH, dried over Na,SQy, filtered and concentrated to give crude 5-bromo-
2-isopropoxy-1,3-dimethyl-benzene (4.62 g) as an orange oil; LC-MS: tg = 1.07 min.
The arylbromide is dissolved in THF (100 mL) and cooled to -78°C. BuLi (15 mL of
a 1.6 N solution in hexane) is slowly added (30 min) and the mixture is stirred at
-78°C for 30 min. The mixture is transferred via needle to a cooled (0°C) solution of
dimethylcarbonate (10.7 g, 118.8 mmol) in THF (50 mL). The mixture is stirred for
15 h, quenched with 3 N aq. LiIOH (100 mL) and stirred at 60°C for 24 h. The
mixture is diluted with ether (200 mL) and 1M ag. NaOH (100 mL), the phases
separated and the org. phase re-extracted with NaOH (50 mL). The aq. phases are
washed with diethyl ether (2 x 50 mL), carefully acidified to pH 3 with 25 % HCI.
The org. phases are discarded. The aq. phase is extracted with DCM (5 x 75 mL).
The org. extracts are dried over NapSO., filtered and evaporated to give 4-
isopropoxy-3,5-dimethyl-benzoic acid (2.23 g) as a beige solid; LC-MS: tr = 0.91
min, [M+1]" = 209.07, 'H NMR (CDCls): § 1.34 (d, J = 6.3 Hz, 6 H), 2.34 (s, 6 H),
4.32 (hept, J = 6.0 Hz, 1H), 7.81 (s, 2 H).

3-Isopropoxy-4-methyl-benzoic acid
COOH

\rO
3-Isopropoxy-4-methyl-benzoic acid (1.70 g) is prepared in analogy to 4-

isopropoxy-3-methyl-benzoic acid starting from 3-hydroxy-4-methyl-benzoic acid
(2.00 g); LC-MS: tr = 0.91 min.

4-Isobutyl-benzoic acid
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THF tetrahydrofuran TLC thin | ayer chromatography tR
retention tine 4-1sopropoxy-benzoic acid
wWa20080p28PpoXYy- benzoi c acid is comrercial ly avaPCHEIB2007/052746
4-1 sopropoxy- 3- et hyl - benzoi é acid To a sol ution of
4- hydr oxy- 3- net hyl - benzoic a d (2.00 g, 13.1 5 nmol)
in DVF (50 m ), n: Ef_ll 7 9, 59.1 5 mmol) foll owed
by 2-i odopropangs {870 39.44 mmol) is added. The
suspension |is r ed for 20 h. The m xture is
filtered af 50l vent of the filtrate is
Vi ted.. The residue is dissolved in EA and washed
4'%"8%’\@?@?0'0%@ @r(i?mr@ﬁfqag’ta\f%lak’@ncentrat ed and then
separated by CC on silica gel eluting with heptane: EA
5:1 to give isopropyl 4-isopropoxy-3-nethyl-benzoate
4-lsiobettyl-3-nagthybbesaoimaeidt hanol (50 M ) and 2 N ag.
Li OH solution ( 10 Ol_re m xture is stirred at 800C
for 5 h before ' Q fied with 1 N aq. HC,
pnd extracted wth EA The org.
extract 18 a8 ith water and concentrated. The
crystalline product is dried under HV to give
4-1 sopropoxy-3-net hyl -benzoic acid ( 1 .77 g) as white
A BrixtsreapEmetity KebronR-3-roetbybenaoatenei4 7 g=3985nmel), 2-methylpropy!

ooforf S8 5 21 Rh R OT I B &, BBt AD (10.9 6, 47.1

mraol)qdomomnmg%l(ﬁ I(Iﬁ@ 8ldegassddOarmarek) uhder Snmﬁamﬁméphere before
a is stirred at_rt
%'@#S(Q@hﬁnylphgsm'Q@H?@Oq;@quﬁllﬁ@émﬂﬁ)gﬁ;h&ﬂr&%yI et ighloromethane

co@%‘éﬁ&% trﬁ% 10@ s QHQ d %é‘quxNﬂg'fs éifrr‘e‘gndap‘fg‘c for 24 h.

ere an oncen rated rve cr
Aritiberonpertion of 11'-bis(diphenylphosphlno)ferrocene palladium(ll)dichloride

dichloromethane complex (808 mg, 0.99 mmol) is added and stirring is continued at
75°C for 20 h. The mixture is filtered over Celite and the solvent of the filtrate is
evaporated. The curde product is purified by prep. HPLC to give methyl 4-isobutyl-
3-methyl benzoate (1.65 g) as a colourless oil. This oil is dissolved in methanol (50
mL) and 2 N LiOH (10 mL) and stirred at rt for 20 h. The mixture is acidified with aqg.
HCl and extracted twice with EA. The combined org. extracts are dried over
MgSOQ., filtered and evaporated to give 4-isobutyl-3-methyl-benzoic acid (1.65 g) as
white crystals; LC-MS: tr = 0.93 min, [M+1+CHsCN]" = 234.16, 'H NMR (CDCl3): &
0.87 (d, J=6.4 Hz, 6 H), 1.75-1.91 (m, 1 H), 2.29 (s, 3 H), 2.47 (d, J = 7.3 Hz, 2 H),
712(d,J=7.6Hz,1H),7.79 (d, J=7.9Hz, 1 H),7.82 (s, 1 H).

3-Isobutyl-benzoic acid
COOH

In an oven-dried round bottom flask Mg turnings (1.13 g, 46.6 mmol) are suspended
in THF (1 mL). 1-Bromo-3-methylbutane (6.37 g, 46.5 mmol) is carefully added
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2-isopropoxy-1 , 3-di net hyl - benzene (4.62 g) as an

orange oil; LCMS tR = 1.07 mn. The arylbromde is
waele@sosized in THF ( 100 m _) and cool ed to - 73 T/Bi207/052746

(15 nmL of a 1.6 N solution i?@hexane) is slowy added

(30 mn) and the mxture is irred at -78C for 30

il T G SR SR TR 148 480 nimately
30THRA ) uritin tﬂé'ﬁ\/l@%a@d)issoﬁf& n‘{ﬁ@ W]&tLJré @théh%*dcﬁé& t&5a Rold (5°C)

quenched w th O nL) and stirred
soB00C dloZnBr h10 471@ rAoxd umenoi )sindT Hirt €& mLt)thertbrck( ampensnon is

100 th h t ed '
siffbll 75, Piaadobe 2t AR edelpEh (B (O0HY e TgC: 11
blﬂhwéﬁy@hésmﬁb?@rr@téﬁb étaﬁéd]wn(nfﬁ Bﬁ:hldr%exd@ﬁldﬁémahane complex

carefu Wwth % HCl . The or

(154 60 228 AMEhialowedThE MRy bsampBEIa e B AIOuZBIS mmo) is
th%%@ﬁd 'P??S [Tm(tlj(r]e E%‘ar‘?ﬁ@d toeﬁtarngic%trcr‘re?f%r %rﬁ'heq'h%vr%'éctlon mixture is

Snd evapor ate
diluteepwithowyted, andlieracted- With Z0A. cTaelang( 2x@3cgjs dﬂedi over MgSOa,

filtgl%%_qg g@o@!vlg?)ora%gd 1ngtqude \prod@ctglskp%u[rlf@dl_gy _(3@203)% §|§ca @el eluting
wigl) Pegtgﬁgp%ﬁ)(%1 rtrtgthqv?G E%I 3- H@ou_t)é Behzbste &.50 g) as a colourless

ol C aci
oil3 Thisoprateriat yis ¢Hsmmejdl mbmetha’rml 450 dnl() dnd 20NHq.iLlsOH (10 mL) and

StEEAGtat B 195 P B AG TN A IREo ;29 dep and extracted
witPEROTHE: orb%%ﬁacté Bre dfed bver Mggo), smrdy bn@%‘%ﬁbﬁated to give 3-
aci d4- | sobutyl -benzoic acid is commercially avall abl e.

isobutydianzpic aCide@84 gh@szaicolauiess MinLa-MSs taf= A hyin; 'H NMR

(A ﬁ‘quz gﬁypﬂ BGV22E 31 34 1 %4 39 7 ™S48 (4, U = 7.0 Hz, 2 H),

7.29-7.35 (m, 2 H), 7.86 (s, 1 H), 7.88-7.94 (m, 1 H).

4,N-Dihydroxy-3,5-dimethyl-benzamidine
HN

HO
SN

H OH

The title compound is prepared from commercially available 4-hydroxy-3,5-
dimethyl-benzonitrile according to literature procedures (e.g. E. Meyer, A. C.
Joussef, H. Gallardo, Synthesis 2003, 899-905); '"H NMR (CDsOD): § 7.20 (s, 2H),
2.20 (s, 6H).

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

HO\N O/\/

H
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boronic acid (2.0 g, 9.62 nmmol), K2C3 (8.1 3 g, 58.9

mol ) and Ag20 ( 10.9 g, 47.1 mmol) in di oxane (150
worRoop/os3tdegassed and set under an N2- at nDSphePE&I/B2DEYES2746

1, 1

- b| s(di phenyl phosphi no)ferroggne pal | adi un(11)di chl ori

i chl oronet hane co

THealBiCompRURR i3 BrePd8a iy alhdeimo: CoHaeser BRI AVATa0S d hsroxy-3.5-
dlrﬁ@fﬁy'l B@n%nltrlle W|th allyloromide in the presence of NaOH in isppropanol at rt.

1, 1"- bi s(di phenyl phosphi no) ferrocene-pal | adi un(l1)di ch
Theomiitdle ds cﬂhlemUaesi@amedcmrﬁhexhy@wyw@ldlne 99cearding ix literature

added a rn ontlnu f
oS 1" B IEPEh A5 s Sous b cH aalidiag. e PO, goo-005):
1HfNMF{ ecl:@ga)@teﬁ/m?f@t ocH), Bhﬁo wrw)omﬁyeh ﬂﬁH)pBrza‘(rﬁm H), 4.31
i ve nethyl 4%isobuty
(dbelrﬁﬁﬁt,é g H, 269, @)293@ & ht)ol ourl ess oi I Th| s 0| I is
di ssolved in nmethanol (50 m ) and 2 N LiOH ( 10 nl)
and stirred at rt for 20 h. The mxture is acidified

3-Bthyl-AR-dilr@nf saneiipdtisshZaicingd th EA. The conbi ned
orgy] extrggys are drllgg over MgsSH, filtered and

evaporate‘ﬁ“to gi ve 4-isobutyl -3-nethyl -benzoic acid (
1 .65 g) ag [ stal's; LCGMs: tR =0.93 mn, [M1
+ + 34 IH NWMR (CDCI3) : d 0.87 (d, J =
6.4 Hz,:éH), \ 91 (m 1 H, 2.29 (s, 3 H, 2.47
(d, J ='7.3 Hz, A OH 2 (d, J =7.6 Hz, 1 H, 7.79
(d, J =7.9 Hz, 1\H, 7.82 (s, 1 H).

3 | sobut yl - benzoi clacid In an oven-dried round bottom

fl t ' 1, . 46.6 | d
e TR R8Ty "85 pheried Pak £orte Ry, aPafpelt “HEISF S metny
ph@ﬁi@l Yollswiggr Rierdtlbe astdesiirek e(G herrapativure |L§trbf3d tMal Faanco, C.
heated to reflux. The m xture is stirred fo

Altopparex EmSiaeng, Bb Uﬁ&iauﬁt iBiggine Gl igtas/. M@cécﬁlv/@a 411{4998) 1846-

185*»‘44%%%(5%&5@8@@ n@%@' ?g%?% (%9!94.#1'19&% 32567 E. Meyer,
A. smslpedmeﬁnHl Saralrdas eSymﬁe@@QG(m &9D- 9051) hed-M$: ixt =i®55 min; 'H
NMORO(D(Z Dlt\/ISd) 5 9. 25 (s br, 1H), 7.21 (s, 2H), 5.56 (s, 2H), 2.55 (q, J = 7.6 Hz,

2H), 2.15 (s, 3H), 1.10 (¢, J = 7.6 Hz, 3H).

4-Allyloxy-3-ethyl-N-hydroxy-5-methyl-benzamidine

HN
HO\N /\/
H O

The title compound is prepared by allylating 3-ethyl-4-hydroxy-5-methyl-
benzaldehyde which is prepared from 2-ethyl-6-methyl-phenol following literature
procedures (see 3-ethyl-4,N-dihydroxy-5-methyl-benzamidine). The aldehyde is
then transformed into the corresponding hydroxyamidine according to literature
procedures (see 3-ethyl-4,N-dihydroxy-5-methyl-benzamidine); LC-MS: tg = 0.72
min, [M+1]" = 235.09, "H NMR(CDsOD): § 7.31 (s, 1 H), 7.29 (s, 1 H), 6.10 (m, 1 H),
5.43 (dd, J = 17.0, 1.5 Hz, 1 H), 5.27 (dd, J = 10.3, 1.2 Hz, 1 H), 4.81 (s br, 3H),
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bi s(di phenyl phosphi no) f errocene-pal | adi un{I1)

di chl ori de di chl oronet hane conplex ( 184 ny, 0.225
worewBp3$289 | owed by mnet hyl - 3- br onbbenzoat e (5. OPCI/IB2807352746

mo) is then added. The mixtyre is warnmed to rt and

stirred for 24 h. The reacti mxture is diluted wth

4 30U 1585 PIHLEGRT g 50 bRardd? 2Ll Aah TRbliud s 70 1z

4|i.|§_ purified by CC on silica gel eluting with
hept ane: EA 20: 1 to give nmethyl 3-isobutyl-benzoate
(4.34 g) as a colourless oil. This material is

i~SSQl [ t hanpl (50. and 2 N ag. LiOH (10

3 foistylEndindBtea Bpntemidiog 1o i ture 1o
acidified by ading 1 N ag. HCl and extracted with EA
The org. extractls are.dri gl over MgpSHM, filtered and
evapor at gt o give 3 dbut yl - benzoic acid (3.84 g)
as a col our '&Ns oi | : tR=10.91 mn; 1H NWR
(CDCI3) : d H87 (d, oMz, 6 H, 1.77-1 .94 (m
1 H, 2.48 (d, J = 7.0(Hz, 2 H, 7.29-7.35 (m 2 H),
7.86 (s, 1 H, 7.88-7.94 (m 1 H).
4, N- D hydr oxy- 3, 5- di net hyt< benzam di ne The title

TR TR By bR R PO ASRB P Al AT AgE o5 0-cietrytaniine
followiag atieaturer peeddurs (6. . Eckdykl &P, NApokiand 0Ws €f Filbey, A. J.

H. Gl lardo, Synthesis 2003, 899-905); 1H NNR,(CDsoog:
Kakes. do Qrg;, Ghgm. 22§19%7) 6pP-642; and 'literature cited for 3-ethyl-4,N-

24 /C : 5-di net hyl - benzam di neThe title
dl@ﬁﬁ%%%%@%?éﬁ%ﬁ@%}) allylating commercially
avai |l abl e 4- hydroxy-3,5- di nethyl-benzonitrile with

|yl bromi de in the presence of NaCH in isopropanol at
+-RliviomisNThdrony-3-Sathony henzartiing o t he
hydr oxyam di ne accordimng to literature procedures
(e.g. E. Meyer NA O Joussef, H Gallardo, Synthesis
2003, 8994-0905);
~

N
H

The title compound is prepared from commercially available 4-hydroxy-2-methoxy-
benzaldehyde following literature procedures (references cited for 3-ethyl-4,N-
dihydroxy-5-methyl-benzamidine); LC-MS: tr = 0.64 min, [M+1]* = 223.24, "H NMR
(De-DMSO): 6 9.33 (s br, 1H), 7.30 (d, J =8.2 Hz, 1H), 6.60 (d, J = 2.3 Hz, 1H), 6.50
(dd, J = 2.3, 8.2 Hz, 1H), 6.10-5.94 (m, 1H), 5.50 (s, 2H), 5.40 (d, J = 17.0 Hz, 1H),
5.24 (d, J =10.6 Hz, 1H), 4.57 (d, J = 4.7 Hz, 2H), 3.76 (s, 3H).

4-Allyloxy-3,5-dimethyl-benzoic acid hydrazide
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1IH NV\R (CD3OD): d 7.27 (s, 2 H, 6.1 0(m 1 H, 5.42
(m 1 H, 526 (m 1 H), 4.31 (dt, J =5.6, 1.5 Hz, 2
wOoH2Q08A32% (s, 6 H). PCT/IB2007/052746
3- Et hyl -4, N-di hydr oxy- 5- met hy] - benzanmi dine The title
conmpound i s prepared fromco rcially avail abl e
2-et hyl - 6- net hyl phenol following literature procedures
(G Trapani, A Latrofa, M Franco, C. Altomare, E.
Sanna, MH | 2 Biggio, G Liso, J. Med. Chem 4 1
( 1998) 1846- 185 K. Chakraborti, G Kaur,
Tet rahedr on é@( % 3265-13268; E. Meyer, A C.
Joussef, H Gallardp nt hesi s 2003, 899-905); LC- ME:
tR=0.55mn; 1H NWR (Bg-DMSO): d 9.25 (s br, 1H),
7.21 (s, 2H), 5.56 (s, 2H}, 2.55 (q, J = 7.6 Hz, 2H),
2.1 5 (s, 3H, 21.10 (t, J'= 7.6 Hz, 3H).
a)AA /hh.ktdr%f &bﬁdrﬁwz é\bhﬁéfhg?sghéﬁgﬁgng Iggg@éaf'ﬁhﬁil N'&nd Mfftyichloride

l'e conpound I's prepare
(32-7eg 28 mrhgljliro 3yN ZamiNa(YiH {469 ah dedyd ésophdpdnal 250 mL) is stirred

at BOERAE Y 5. queg%@d{gh%gnggegﬁmwf RMSAONA (P98 ML), The mixture is
exBabldiyiitt, d)btﬂkhé!@h"e@%%@'rﬁ@tmd mMgERNHE BébinBdcorg. extracts are

al dehyde is then transformed into the corresponding

W&Wﬂo\klﬁbrﬂ &N 8a. Atadr di2ng0@ anl). t bMhtag: éﬁiﬂzﬁ@dlﬁ%iﬂlé)séﬁled over

Na?zsgﬁﬁglt%%ﬁi'\swﬁge%yaéggﬁgw %%ﬁ%?@[ﬁg&% al‘gd@ﬁetpgl%enzene

(23 6@) as7a gfalldw,onlL@‘)MSGtRl— Q.d8Mmird, [M+1]5=231(20d, J =
1 H, 5.27 (dd, J = 10.3, 12Hz,1H),
481(sbr 3H)431(d J =56 H, 2 H, 2.67 (q, J

o7 Sl iR Rl St o8 £ o

TI-tEJ(r‘pﬁﬁJmIL)i@a@dapat &b° Cra)Emlcmmmlf ai-Bllliy98walL| 1bIM in diethyl ether).

The ?ergbgrtawleapemalns at -75°C. The mixture is stirred for 30 min and then

transferred via double-tip canula into a cooled (0°C) solution of dimethylcarbonate
(21.4 g, 238 mmol) in THF (90 mL). The mixture is stirred for 2 h at 0°C, then
warmed to rt during 15 h. The solvent of the mixture is evaporated and re-
evaporated with EtOH (200 mL) to remove most of the butylacetate side product.
The mixture is taken up in 2 N aqg. LiOH (150 mL) and EtOH (200 mL) and stirred at
rt for 2 h then at 60°C for 1 h. The EtOH is evaporated and the remaining mixture is
diluted with 0.5 N ag. NaOH and extracted with diethyl ether (200 mL). The org.
extract is washed with 1M ag. NaOH (5 x 50 mL) and the combined aq. washings
are re-extracted with ether (100 mL). The aq. phase is acidified with 25% aq. HCI
and extracted with DCM (5 x 50 mL). The combined org. extracts are dried over
Na,SO,, filtered, evaporated and dried in vacuo at 60°C for 15 h to give 4-allyloxy-
3,5-dimethyl-benzoic acid (8.0) as a yellow-brown solid. LC-MS: tr = 0.90 min.

c) To a solution of 4-allyloxy-3,5-dimethyl-benzoic acid (5.26 g, 25.5 mmol) in
CHCI3 (75 mL), thionylchloride (7.5 mL, 103 mmol) is added at rt. The mixture is
refluxed for 2 h before the solvent is evaporated to give crude 4-allyloxy-3,5-
dimethyl-benzoic acid chloride as a brownish oil. To a solution of the acid chloride
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followng literature procedures (G G Ecke, J. P.

Napolitano, A H Filbey, A J. Kolka, J. Og. Chem
WQ@2008/0323%) 639-642; and literature cited for PCT/IB2007/052746

3- et hyl -4, Ndi hydr oxy- 5-nmet hy] - benzam di ne).

4- Al |yl oxy N- hydr oxy- 2- net ho benzarri dine The title

n SRS RIS G £ oty Lo eofdtil Ao T8 By d2s0 mL i

ad@i%@%ﬁd@”@?l' K %lﬁfu?é‘Ci@%tlFrbHeﬁ rft%r 359& 'E)\é\‘oré iNeY IBM%GX\Mrth diethyl

-met hyl - benzam di ne); LC . m n,
ethz%arzcu elerBICNKiRN(tIIDGL N\/BQ)) HG] (@533L( i:hemr 5x5®-|)mL)7 T3@ ¢ambined ag.

exfragpssareg%gs@ adnggl§3g égz(iﬁ?Hliﬁlu{_%ﬁ g@dth%cg?d with DCM

(5?50%9%)1 THe—cdrﬁtheUlZDCl\W) e>§tﬁa7c§§ 4ré, ddied 3¥erb NdzSOLHiltered and

evapay at9¢l ds?yglse 54@|Ilw\9t<hﬁkgﬂén@t@wbb§@mc iR dwdaezige A5.39 g) as a

[ ro yl ok
wllealel -5 gr S 2 i I P4, 228280 IR hoRRRy 5 222 5
N?Qst 41890 (il 2)H)aEIC39 @sorzrwp@nm 5@PEn ™M H) 58635 uyred 1 H), 6.00-
00C for 15 before it is diluted with 1 aq.
6. NalmA, { 1H0 7O (s, 2111)e9rﬁ5<€3ur1é‘|) s extracted W|th d| et hyl
ether (300 M _, 150 m ) and the conbi ned org.
extracts are washed with 1 N ag. NaOH (2x1 00 m ), 1
4-BengyloXy-8-etiyI(Smethy)-befzordaciddiydiazides, filtered
and concentrate to give 2-allyl oxy-5-brono-1
, 3-di met hyl - berfz ene (23.6 g) as a yellow oil, LC ME:
tR-lOS—IZrN VMt ~<241 .20. b) To a sol ution of
2-al l'yl oxy-5- %ro { 3-di et hyl - benzene (23.6 g, 98.0
nmmol) in THF "dlSO is added at -75C a sol ution of
n-BuLi (90 m _, 1.5[M i
tenperature renains! at
for 30 min and then trans
into a cooled (00C) sol ut

d| ethyl ether). The

The m xture is stirred
¢d via double-tip canula
onzof di met hyl car bonat e
a) 3-Ethyl-4-hydroxy-5-methyl-benzaldehyde is prepared from commercially
available 2-ethyl-6-methyl-phenol following literature procedures (G. Trapani, A.
Latrofa, M. Franco, C. Altomare, E. Sanna, M. Usala, G. Biggio, G. Liso, J. Med.
Chem. 41 (1998) 1846-1854; A. K. Chakraborti, G. Kaur, Tetrahedron 55 (1999)
13265-13268; E. Meyer, A. C. Joussef, H. Gallardo, Synthesis 2003, 899-905); 'H
NMR (CDCls): 6 9.83 (s, 1H), 7.58-7.53 (m, 2H), 5.30 (s br, 1H), 2.69 (q, J = 7.6 Hz,
2H), 2.32 (s, 3H), 1.28 (t, J = 7.6 Hz, 3H).

b) To a solution of 3-ethyl-4-hydroxy-5-methyl-benzaldehyde (8.00 g, 48.7 mmol) in
acetone (130 mL), K,COs3 (20.2 g, 146.2 mmol) followed by benzylbromide (12.5 g,
73.1 mmol) is added. The suspension is stirred at reflux for 16 h before it is filtered
and the solvent of the filtrate is removed in vacuo. The residue is separated by CC
on silica gel to give 4-benzyloxy-3-ethyl-5-methyl-benzaldehyde (9.07 g) as a pale
yellow oil; LC-MS: tg = 1.09 min, [M+1]" = 255.08.



10

15

20

25

(21 .4 g, 238 nmmol) in THF (90 M _). The mxture is
stirred for 2 h at 00C, then warned to rt during 15 h.
wab@sesd2gent of the mixture is evaporated and PCT/IB2007/052746
reevaporated with Et OH (200 ) to renove nost of the

butyl acetate si de product. mxture is taken up in

0) To's §9ugon of g reray e ﬁ@wF etz BeranEnea s 6y aedtmmol) in

acefshd (B0 eAmBI NSO (X159 g bg. @'nﬁerF}%Vﬁdcféoo ﬁé“nﬂﬁture becomes
NaOH and extracted W|th I et hyl ether (200 niL)

slightty wextr @S¢ C) aindais Hasigregi fon 91]\mmq at Nadhe( Snxtumlswﬁ_)ered and the

R BB SR 9BME U BB o s
sofflionHehd @xetaeted BEEEdvith ER. DX 65rr?b|r'i=511 eﬁfhﬁzts are dried over

conbi ned org. extracts are dried over Na2

Mg$POs cfiltqr ede@@@@ﬁrﬁf&iﬁdaﬁtﬂ drieddindervid¥ e gweca%)@@nzxdoxné -ethyl-5-
m%@&@e&k§% 4k iébctqus g’\l\ﬁ‘\_t% %@thg M%”%OL‘H Sﬁ'n‘ﬂn( ﬁx49?+CchN]

CSW O ri1n.
= 312.00i on of 4-allyl oxy-3,5-dinmethyl - benzm C aci d (5.26
g, 25.5 mml) in CHC3 (75 nL), thionylchloride (7.5

m., 103 mmol) is added at rt. The mixture is refluxed

d)‘;l?g? l%orutlgﬁfd?r@bé@ﬁﬂ&g}hg%mﬁyl'55r‘rfae‘ﬂ%98ér#cﬁﬁ aEf?j 3’83 CﬁV%mol) in

oXy benzol ¢ "aci or|
chlmofmnmstﬁ(l)lnhL) Toioaylsblonideofd oflL,t®&9anntlrid addddu fh’h@@mrixture is

refladdior 258 Hfors e SaBiaEl s, SvarSetea vackpu e femaining red oilis

d|§§dl\féoeﬂw FHF (150 mIpaRd Qﬁér"?reﬁideb thfb |éé“t8qa ‘é/de?lon of hydrazine
diethyl ether and extracted with (75

hydrasa (8:4809.n69.8.mmMied) io ot (180 nzlg). Téetm@st:urs I%usérredﬁ hiagat, diluted

wigh, B80T e Wit WIR' Sofca deCt GREUGR Wgs fitereq,

coN@@riﬁ%edfarid @faﬂtoagide qvmyai@oeiemwia/methw benzoic aC|d hydrazide
4-al | yl oxy 5-di ne benzoic acid h dra

th
(1 éﬁ %)sa%amlf%s@lﬂ ||-<93 '\/KSC tvs 0.8R ming M+ 1hi 28?!6171]( H NMR (CDCl3):
5 688 (t29= 74 MR (B0DER 3 8)20%8 {$ = 7.3 Hz, 2 H), 4.49 (s, 2 H),

7.20-7.32 (m,5H) 7.57 (s, 1 H), 7.65 (s, 1 H), 11.23 (s, 1H).
Methanesulfonic acid 2,2-dimethyl-[1,3]dioxan-5-yImethyl ester
1]
/(,85\0/\(\)0<
O
The title compound is prepared following the procedures given in B. Xu, A.
Stephens, G. Kirschenheuter, A. F. Greslin, X. Cheng, J. Sennelo, M. Cattaneo, M.

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

Example 1



10

15

20

25

6 H, 4.28-4.37 (m 2 H, 4.39 (s, 2 H, 5.1 9-5.28

(m 1 H, 536-5.47 (m 1 H, 6.00- 6.1 5(m 1 H,
wQq2008/082392 H), 9.55 (s, 1 H). PCT/IB2007/052746

4- Benzyl oxy- 3- et hyl - 5- et hyl - henzoi ¢ aci d hydrazi de a)

3- Et hyl - 4- hydr oxy- 5- net hyl - betszal dehyde i s prepared

fromcomercially avai IbI e 2-ethyl -6-nethyl - phenol

follow ng Iijterat cdures (G Trapani, A

Latrofa, MJ/Fray A 5 . Sanna, M Usal a,

G Biggi 0, 4 1 ( 1998)
, ), Tetrahedron 55

( 1999) 13265-1 3268; E. Meyer . C. Joussef, H

Gal I ardo, Synthesis 2003, 899-905); 1H NWMR (CDCI3) : d
a)9T<8% éél,uyégi)ﬂz 4, Niamlfdﬁﬁ%/(% cth)e,thy& b%&zémmhe (32*29 gZ &88 mmol)
an|qz4 iSDRroPayy q@q’z@lggplgt(,z&p gf 11.1 Fanol) in Dlg/IF (50 mL) TBTU (4.64 g,

143 ﬂfrﬁéﬁl) ﬁ%g%ﬁ%ﬁé%%@%y% ﬁﬁ%%&%@é@e@%m@%ﬂ% §4s§rrt7ed at rt for

16nrbejoré the svenbig remoxgdtin eatue Thelsidus |s7cBIuﬂed1wnh )EA washed
onis stirred at ref

i s added, . The suspensi
Witk pgHer, j rigcs over %\zggé aflietere 288 cRIENEA ‘? Ictrﬁ"‘i? groduct is
pu'é'l;ﬁ i éﬁgt%gﬁ)rit gll%?“ggpelu?ﬁ& WitShEMtenk £ 4 2P .QQO@fv@@-l%ropoxy-

beszbieramid ¢hN-Gingdioxy-3srimietl yl-benzamibing)desteo( 1036 g) assan orange

sofg oS g pin i oy sdaen °0 MM LM TS

4-benzyl oxy- 3- et hyl - 5- met hyl - benzal dehyde (5.6 g, 22.0
nmmol) in acetone ( 150 m ), KMhO4 (4.52 ?hd28 6 mol )
b)i sAad@elatiomheofni Atigerroperpieszeici gaclldy WhNelipygoXy ha- dlmethyl-

ool RaMAREFPoteP 128, L7 bbb i s Ruthisl 2 B ehbFbEPag 25 mL

is \etitredvatt 90°@ITdr ¥2% aThecédivérst @Ce\fibpﬁﬁbwdl and ang crude product is
extracted twice with EA. The conbi ned extra

pugified dyi @d Qv elicageluting W'@rf@ta@%ﬁé’eﬁ ﬁéPéI!V%lﬂd5df‘r'§@Pr0p0Xy-
pheRPE 1 BVAbRa@hYE -3y ROBUIREMy BpRE Y @80 mg) as a brownish

crystalline solid; LC-MS: tr = 1.08 min, [M+1]* = 325.13, "H NMR (CDCls): 5 8.14 (d,
J = 5.9 Hz, 2H), 7.81 (s, 2H), 7.00 (d, J = 5.6 Hz, 2H), 4.91 (s br, 1H), 4.72-4.62 (m,
1H), 2.32 (s, 6H), 1.39 (s, 6H).

/%/O/Q N)\@O/\O(H\NH

a) A mixture of 4-[5-(4-isopropoxy-phenyl)-[1,2,4]Joxadiazol-3-yl]-2,6-dimethyl-

Example 2

phenol (370 mg, 1.14 mmol) and epichlorohydrine (317 mg, 3.42 mmol) in
isopropanol (5 mL) and 3 N ag. NaOH (1.5 mL) is stirred at rt for 16 h. The mixture
is diluted with EA, washed with water, dried over MgSOQy, filtered and concentrated.
The crude product is purified by chromatography on prep. TLC plates with
heptane:EA 3:1 to give 3-(3,5-dimethyl-4-oxiranylmethoxy-phenyl)-5-(4-isopropoxy-
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nmet hyl benzoic acid (4.38 g) as a white solid; LC M5
tR=1.00 mn, [Mt1l +CH3CN]+ = 3 12.09. d) To a

W@ 008031289 of 4- benzyl oxy- 3- et hyl - 5- net hyl benzol"cr/mziﬂmoszmﬁ
(4.38 g, 17.2 nmmol ) in chl or%f;o m (60 m_),
t hi onyl chl oride (5mM_, 68.9 'S added The

m xt ur ef or ol vent
PrEpi 2 iExadiegdlegos Thef ?%Pfgf%ﬁ@q?é&h Bt 114 Foin, ey =
3gdifpol ved in THF ( 150 m _) and then added dropw se to

a solution of hydrazine hydrate (3.46 g, 69.3 mmol) in

THF (80 ml ). The mxture is stirred 2 h at rt,

diluted with diethyl ether, washed with 1 N aq. HC,
b)dk seldtion ef 3MBIEMimétiniyt- émdanylmeilewty pherdyl)}ﬁe(4dsomdpbmy phenyl)-

[1 %yﬁ%géqlgg (23%%86){1@93 eégzlﬁg%g\ﬁ?r% 2 N} nﬁorlﬂ%h%%{) (1R L) is stirred at
60@C8f%r 'TBrh 'f%"%%#ent %%a?p%rat%b‘ W@%ﬁhlw t‘ésfdu%Sls(dried under

H\2 H)co 494@ ( s1-aming-3-{A-[Bedrisepropexyphenyi-[$,2, 4]9xadjazt)l -3-yl]-2,6-

dirg eGP RER A 204} 2 o AT e 15 ot @i HeM fre= 088 min

[Meapogod.d4s prepared fol l owing the procedures given in
B. Xu, A Stephens, G Kirschenheuter, A F. Geslin,

X. Cheng J. Sennelo, M Cattaneo, M L. Zighetti, A.

E)%?ﬁﬁl'e .-A. Kim H S. Kim N Bischofberger, G Cook,
acobson, J. Med. Chem 45 (2002) 5694-5709.

Exanpl e 1la) To a sol uti

4, N- di hydr oyy- 3,

an of
y benzam dine (2.29.g, 8.88
Pz o) e Q11.1

nmol ) and i sop ef'd (2.00 g,
nmol) in S g, 14 nw&l\)/gllﬂj
DI PEA (5.02 g, o Thy m Rt ure is

stirred at rt for.16 h beforehe sol v Hs r enoved
in vacuo. The residue is diluted with EA, washed

A solution of 1-amino-3-{4-[5-(4-isopropoxy-phenyl)-[1,2,4]oxadiazol-3-yl]-2,6-
dimethyl-phenoxy}-propan-2-ol (277 mg, 0.698 mmol), glycolic acid (80 mg, 1.05
mmol), DIPEA (362 mg, 2.80 mmol) and TBTU (382 mg, 1.19 mmol) in DMF (10
mL) is stirred at rt for 16 h before it is diluted with EA, washed with water, and
concentrated. The crude product is purified by chromatography on prep. TLC plates
with DCM containing 10% of methanol to give 2-hydroxy-N-(2-hydroxy-3-{4-[5-(4-
isopropoxy-phenyl)-[1,2,4]oxadiazol-3-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide
(64 mg) as a pale yellow solid, LC-MS: tg = 0.94 min, [M+1]" = 456.18, "H NMR (De-
DMSO): 6 1.30 (d, J = 5.9 Hz, 6 H), 2.31 (s, 6 H), 3.16-3.25 (m, 2 H), 3.63-3.79 (m,
2 H), 3.81(d, J=5.6 Hz, 2 H), 3.86-3.97 (m, 1 H), 4.72-4.83 (m, 1 H), 5.28 (d, J =
53Hz,1H),554 (t J=59Hz, 1H), 714 (d, J=9.1 Hz, 2 H), 7.68 (t, J = 5.6 Hz,
1H), 7.73 (s, 2 H), 8.08 (d, J = 9.1 Hz, 2 H).

Examples 4 to 9
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15

with water,
concentrated. The crude product
eluting with heptane: EA 4:1 to 1: 1PCDIRMOVES2746
4-i sopropoxybenzoi c acid

(4, N-di hydr oxy- 3, 5-di net hyl
g) as an orange solid,

WG 200803526 |

(4, N-di hydr oxy- 3,

343.1 9
g, 3.97
m_)

evaporated and the crudé product

dri ed over

My SO4

LC Ms:

. b) A solytion g
di nyg
nmmol ) in ac Y I

is stirred at 900C)for 72 h. T

, filtered and
is purified

R =0.93 mn,

nd t

isp

by CC on

-E%hzanidine) ester (1 .36

[ MF1] +

i/SORr opoxy- benzoi c acid
idi ster (1 .36

ol uene (25

pent is
rified by CC on

silica gel eluting with heptane: EA 17R3 to gi ve
4-[5-(4-isopropoxyphenyl)-[ 1

, 2, 4] oxadi azol - 3-yl ] - 2, 6-di net hyl - phenol

(380 ng) as a

THer followily exarsplek lare@remdred;in kBaldgy toRrevibud @xamples starting from

M-1] +

4-isopr:

oy
odsphignd sty 6

1

ure

ot

o

(Exdamplesa? tsBpr opoxy- phenyl ) -[ 1

SR 8 T (b S
r%d-o?rhy?d%okﬁ-ﬁ-@chgll'ﬁ}neotﬂyl(«@enzamidine

, 2, 4] oxadi azol - 3-yl ] - 2, 6-di net hyl phenol (370 ng, 1.14
mmol ) and epi chl orohydrine (31 7 ng, 3.42 mmol) in
rsoproppnol (5 ni)Jand 3 Nfag. NaOH ( I .5 L) 15
Exahipled| aPreRanesr 16 rra The nixturgH s diluted wi te-MS
EA ‘washdB analegwat er, dried over MySO4, fillt qLeehiANd [M+H]*
concent [ 4o &xanTple crude product is purified|by
chromatpgraphy on—prep— TG ptates—wthheptraneEA 3T
to4gi ve 1 CHs 1.15 339.12
D (19 A et eyl A VA=t | +t v, nih gl C (A 1 cnny A
J \Q, J UT TTTT Ilyl = AT T allyl FITEL IIUI\y 'JIICIIyI } J \'-r T DU'JI \J'J
oxyphenyl )-[ 2 , 2, 4] ox@tisazol e ( NHRS WHI 1 €0.891 i dl; 412.21
LCMS: tR=1.14 mn, [IVM| + = 38 g 18. b) |A sol ution
of
3-@B,S-dinetByI-4-oxiC¢hyInethoxy-ph?ﬁzlz-s-(44L@bprop47021
oxy- phenyl) - OH
O N
/\E;:\H
7 1 CH2CH3s OH 1.14 353.50
8 2 CH,CH3; O/\];A\NHZ 0.88 426.62
H
9 3 CH,CH3; O 1.04 484.24
O/A\T/A\N/u\,JDH
oH H
Example 6

'H NMR (Dg-DMSO): & 1.31 (d, J = 6.2 Hz, 6 H), 2.21 (s, 3 H), 2.31 (s, 6 H), 3.13-
3.26 (m, 1 H), 3.36-3.47 (m, 1 H), 3.65-3.78 (m, 2 H), 3.81 (d, J = 5.3 Hz, 2 H),
3.86-3.99 (m, 1 H), 4.69-4.82 (m, 1 H), 5.28 (d, J = 5.0 Hz, 1 H), 5.54 (t, J = 5.9 Hz,
1 H),7.18 (d, J = 9.4 Hz, 1 H), 7.68 (t, J = 5.9 Hz, 1H), 7.73 (s, 2 H), 7.94-7.99 (m,

2 H).
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[ 1,2,4]oxadiazole (250 ng, 0.657 mmol) in 7 N NH3 in
methanol ( 10 m ) is stirred at 600C for 16 h. The
W@ 008081239 s evapor ated and the remai ni ng resi dREI/IB007/052746
dried under HV to give
1-am no 3-{4-[5-(4-isopr opox;g-5phenyl )-[1
2,4 adi azol -3-yl]-2, 6-
’iﬁrﬂﬂ I-phenoxy} propan 2-0l (278 ng) as a bei ge oi | ;
; VS: mn, % 398. 44. Exanp
HsNME% (%DMS@)aiﬁ 2837 1-'(Z43ulébﬂr%&«yipl6e2ﬂﬁ2) 6[F:D 221 (s, 3

M B R e U rofeiia: 210 374385 @ebBiid346 (m. 1 1)
3. @wcm rﬁ aH)d3(88anru 56052 rmHI))3 8@13°§8\(m3624m 6524%1 (m, 1 H),

5.8¢ (¢ i(<il r~éa 5a3 Hzt 1f|d) 5162”% T érféHﬁt ||'é,) Jﬂfh{dad/ W|9t41 F&M H), 7.66 (t

she G The crude product
br?@ pur| Q_I%\B,t?ﬁ Sd%'ﬂ 7?2@%6({) 3?.3 TLC plates with

DCM cont a| ning 10% of net hanol to gi ve
2- hydr oxy- N- ( 2- hydr oxy- 3-{4-[ 5- (4-
Exagapleor®Xxy- phenyl ) -[1
, 2, 4] oxadi azol - 3-yl ] - 2, 6-di nmet hyl - phenoxy} - propyl ) - ace
tam de (64 ng). as a pal@._NeIIow solid, LCGMs tR =
56 18\ 1H NI\/R ( D6- DI\/ISO) d 1.30

094mn 1] 4
J 5,9@; M), 3.1 6-3 25(m2
,36337
. ‘H),‘s.%'(d
2H):768

1 HDH 7 14 (d, 3 =
9. t
a)sTQ)a wtur@ af @@n@éow 3!)5 dlmeéfnxﬂfwzz?q @cngm@g mg, 7504 pmol), 4-

ally By oy B e PR PR Bison 57 Bk, 1l 51y BPEA (128
m?‘,cé?(%b n%ﬁg)éﬁldrf @g;'ivé ;(11 égtni)hwéwysz”ﬂ Rigd 11786 rhBH ¢ 3l 0°C. The
miZ{uxe ds Istidedxat-BCetonyll h Stheet &yt forebzamedonesit is diluted with EA (100
mL) and washed with sat. ag. NaHCO3 solution (2 x 30 mL). The org. extract is
dried over NaSOq, filtered and evaporated. The residue is dissolved in dioxane (10
mL) and stirred at 90°C for 2 days. The solvent is evaporated and the residue is
dried to give crude 3-(4-allyloxy-3,5-dimethyl-phenyl)-5-(4-isopropoxy-3,5-dimethyl-
phenyl)-[1,2,4]oxadiazole (346 mg); LC-MS: tg = 1.25 min, [M+1]" = 393.47.

b) To a solution of the crude 3-(4-allyloxy-3,5-dimethyl-phenyl)-5-(4-isopropoxy-3,5-
dimethyl-phenyl)-[1,2,4]oxadiazole (346 mg, 0.794 mmol) in a mixture of acetone
(10 mL) and water (1 mL), NMO (535 mg, 3.96 mmol) and OsO4 (36 mg, 4 umol,
2.5% solution in butanol) is added. The mixture is stirred at rt for 2 days before it is
diluted with water (50 mL) and extracted with EA (100 mL, 2x50 mL). The combined
org. extracts are dried over Na,SOQy, filtered and concentrated. The crude product is
purified by CC on silica gel eluting with EA to give 3-{4-[5-(4-isopropoxy-3,5-
dimethyl-phenyl)-[1,2,4]oxadiazol-3-yl]-2,6-dimethyl-phenoxy}-propane-1,2-diol (175
mg) as a colourless oil which slowly solidifies; LC-MS: tg = 1.07 min, [M+1]" =
427.19, "H NMR (Dg-DMSO): § 1.27 (d, J = 6.3 Hz, 6 H), 2.31 (s, 6 H), 2.33 (s, 6 H),
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(Exanmples 7 to 9): Exanple 6 1H NVMR (D6-DMSO): d 1.31
(d, J =6.2 H, 6 H, 2.21 (s, 3 H, 2.31 (s, 6 H),
W@ 208432326 (m

1 H) 3.36-3.47 (m 1 H), 3.65rCI/MR¢MS52746
2 H, 3.81 (d, J = 5.3 Hz, 23}5)1) 386399(m 1 H),
469482(m1H),528(d, = 5.0 Hz, H, 5.54

3finy < %% a3 78t P, 30 isé‘ng%) D31 &l s = 6.0

; 3
Hﬂg')4lé&3(m 'NMB a@%@me %ﬁH% gilli),§774§s—27-|) 7'84(s 2 H).
, 270(q J=7.6 H, 2H), 3.14-3.25 (m 1
7 3. 46 1 3.68-3.77 2 H, 3.81 (d, J
E’@r‘%p%’ , (m3 89H%’> 98 (m 1 H),(m4. 69-HZ1. 81 (m(l
H),527(d J:53Hz)~p]H) 5.52 (t, J = 5.6 Hz, 1

H, 7.1 8 (d, A 7,66 (t br, J =5.9
Hz, 1 H,—-7\/4 H)N
10 a) To a

@o (m 2 H. Exanple
H

4-i sopropoxy- 3, 5/di met hyl - ben2¥i c MS my, 794

mol ), 4- allyl oxy-N hydroxy-3}5-di net - benzanni di ne

3Gy 51y SORBPDXY S OIRgeiny DA PNy 2 AL 2oy T1-6-methyl-
ph%g&%}-fﬁ%p Bhgius ‘?ilélﬁs?rsp?% i aHQIGg%AB E'*xé’f‘npl"eh‘l’i‘giI s"t‘érghb from 4-

or e uted wth
isapae pexly-3it- dmﬁhyl tmqlzomal-mm 3asd! étalkyhvx@QB gth30Nahydroxy-5-methyl-

The or. tract , filtered and
be@%ﬁ%qg?’elué%ﬁ fRr eiog{f@ iﬁaﬁis'glaéi in di oxane ( 10
m ) and stirred at 900C for 2 days. The solvent is

evaporated and the residue is dried to give crude
Exanpplesi 12teR§- 3, 5- di net hyl - phenyl ) - 5- (4-i sopr opoxy- 3, 5
- di et hyl phenyl ) - [ O—N

PO

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

4,N-dihydroxy-3,5-dimethyl-benzamidine and either 3-isopropoxy-4-methyl-benzoic
acid (Examples 12 to 14), 4-isobutylbenzoic acid (Examples 15 to 17), 4-isobutyl-3-
methyl-benzoic acid (Examples 18 to 20), or 3-isobutylbenzoic acid (Examples 21
to 23):

Example prepared R® RP R® LC-MS
in . +
+
analogy tr (min) [M+H]
to
Example
12 1 methyl iSO- OH 1.15 339.07
propoxy
13 2 methyl iSo- o NH, 0.89 412.24
propoxy H
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1 ,2,4] oxadi azol e (346 ng);

LC VS:

tR=1.25 mn,

[M-1]+ = 393.47. b) To a solution of the crude

WR2(08/03428y | oxy- 3, 5- di net hyl
- di net hyl

nmol )

stirred
wat er (
m ). T
—Na2S64;

2. %4 S0

azol e (346 ny,
10 m

rlf'bf'\/l /Qng

0. 794

and water ( 1

4 _nmml
“r VO

- phenyl’) - 5- (4- i soprREUKBROE!/ (52746
-phenyl)-[1 ,2,4]0273 [
in a mxture of aceton (

L W= A= A= A a

r 2 days
ed org.

O ot

nd extralc

?ecﬁ’% {
extracts

ed The Xt urn

§ '6/*%’dag%vﬁf_'

are drl ed ove

Tha

P P> P

47017

I sS1puri

Cismbusyl|

c-r\nr r\nr\

2| + +
afe—econcenttrat

i caHyel
'2 l:

V\I

mMme—CctHruae N

tlrQvalth i

2|
.
el
di h\:l
= T

nhan\

323.21

alLva 2
Hl V'Y J

, 218] ox
. 2-di ol

yédbuzw 6
as C

E 3

-d| mcet hy|l -
oIourIes

1

J

396.33

o HEP~ HE 3
SOTt+6i
2.3

23,78 (
6.0 Hz)

3-18- Et

NMR? ( D6}

. J

Tt =

Iscbutyld
,3.51 (
3. 80- 3.
5.

t,
89
5

UI III T

JH: 6.
J = §
m 2

L

—~

b

e 2

v

b 454.45

e W Y
, & M),

mmqm

784S

opo&tnyB,

; 5 H). Exanpi
5- di nEPHy! - phe

Bnr-aBn-a-n-g

ey 19 1

337.23

N Al A
y &, 4] OX
, 214 ol
from 4-

IS Rrepa
I Sopr opo

J'U

Xy-3,5

r wbblumyl nahethyl t

3

Luylp

met hyl -

P |
OXY =

0 N1y

benzoi acid

propat

9
.
d

t a0193ng
ind

410.06

A=t tyl
LC0/E:

to 23 T
to prev
4, N-di h

OXy=3-¢eth
IR =31. 09
ne follow
ous exan
ydr oxy- 3,

=Ny

igalputyl |

5-

ng exa
pl es stgfting fr
di nmet hy

OXYy=5-1
Vivhethyk
| es are

| -benz4

et llyl UBIILdIII ch

441 . 25.
ﬁéku?

om Ay H
m di ne and eit

e,
I e$.062
anal ogy

her

468.21

3-1sopr
1421 4-

POXY-4-
sobdtylb

thyl
enz

ARk

ZOi C acg

isebui 4

rd (Exanpt es
mpl es QY

to 17

210
)y, 1.13

323.14

A=Tsobu

22

yt—=3=
2

H

isobutyl

O/'\\I//‘\NH2

OH

0.88

396.23

23

isobutyl

O
O/Y\H/U\/OH
OH

1.00

454 .18

Example 12
"H NMR (CDCl3: § 1.40 (d, J = 6.2 Hz, 6 H), 2.28 (s, 3 H), 2.33 (s, 6 H), 4.71 (hept,
J=59Hz 1H), 498 (s,1H), 728 (d, J=7.6 Hz, 1 H), 7.63 (d, J = 1.5 Hz, 1 H),
7.69(dd, J=7.9,1.5Hz,1H),7.82(s, 2 H).

Example 15
"H NMR (Ds-DSMO): § 0.87 (d, J = 6.4 Hz, 6 H), 1.82-1.96 (m, 1 H), 2.24 (s, 6H),
255(d,J=7.3Hz, 2H),742(d, J=8.2Hz, 2 H),7.65 (s, 2 H), 8.06 (d, J= 8.2 Hz,
2 H), 895 (s, 1H).

Example 20
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30

nmet hyl - benzoic acid (Exanples 18 to 20), or

3-isobutyl benzoic acid (Exanples 2 1 to 23): Exanple 12
WQAROOBNES26CDCl 3: d 1.40 (d, J = 6 2 Hz, 6 H), 2PQBIR2807/B32746

H, 2.33 (s, 6 H), 471(hept =59Hz 1H), 4.98

(s, 1 H, 7.28 (d, J =7 H§81H) 7.63 (d, J = 1.5

CHz 1 7.69 (dd, J 1 H), 7.82 (s, 2
H IR GBI € 5195 Hinik § SBeME): 1 @51 89 (0t 1 H)2.65 5.6 H), 239
(ng y)g_z.?)sig}ug-zzb%’ H%G%%U‘( g%ﬁ&g@ﬁ%?ﬁ’%ﬁg&;gﬁ_(r@?#@:, 4.18 (s, 2

H)2 7H)4 (t8J6G65 odHz J1H),§.25 K, J 2 HY,HB. 139), (783 s, H), 793 (d, J=7.9
| e HNI\/R(CDCI3 d 0.95 (d, J = 6.4 Hz, 6 H),
Hzgxgy} igil)un 1 , 2.35 (s, 6 H, 2.39 (s, 3 H),
2.55 (d, J = Hz,2H) 3.41 -3.57 (m 2 H),
3.71-3.91 (m 3H), 4.1 8 (s, 2 H, 7.04 (t, J =5.6
E)H!IIIOIBI-M 7.25 (d, J = 7.9 H, 1H), 7.83 (s, 2 H), 7.93
97 (s, 1 H). a) To a solution of
l-b n20|c acid ( 1 .35 9, 6.95
), thlonylchlohde (2.48 g,
e mxture is refluxed for 2 h
before t he sol vent pnoved in vacuo to give crude
4- isopropoxy-3-nethyl -benzoic acid chloride; LC M
tR=1.00 mn. b) To a suspension of
a)4tbenmpluion- 8f et-isppbrdpoxytrietidroemizoicaecd (y.86agj 6695 mmol) in

.12 3. 1), in. 0 m t heht. yl
chfpsofamSiztrind) HamabBEde TR ¢ 0o 2P L aiioN b atGefodhedmixure is
reﬂ&e%cf&ef?%eb@fo?@'w _%Blv%fﬂts are removed in vac 00’60 ive crude 4-

4-1 sopropoxy- 3- net benzoi c acid chloride ,
iscpropoxyrdineinyl-Dengic 80idndhigrides LEGSt td=oh@Dsein. The
suspensi on

b) To a suspension of 4-benzyloxy-3-ethyl-5-methyl-benzoic acid hydrazide (1.12 g,
3.95 mmol) in DCM (20 mL), triehtylamine (500 mg, 4.94 mmol) is added. The clear
solution is cooled to 5°C before a solution of 4-isopropoxy-3-methyl-benzoic acid
chloride (700 mg, 3.29 mmol) in DCM (10 mL) is added dropwise. The suspension
is stirred at rt for 1 h before it is diluted with EA, washed with 1 N aq. HCI, followed
by water, dried over MgSQ,, filtered, concentrated and dried to give 4-benzyloxy-3-
ethyl-5-methyl-benzoic acid N'-(4-isopropoxy-3-methyl-benzoyl)-hydrazide (1.57 q)
as a white solid; LC-MS: tg = 1.05 min, [M+1]" = 461.66.

c) A solution of 4-benzyloxy-3-ethyl-5-methyl-benzoic acid N'-(4-isopropoxy-3-
methyl-benzoyl)-hydrazide (1.57 g, 3.40 mmol) and Burgess reagent (1.06 g, 4.43
mmol) in THF (30 mL) is heated to 110°C under microwave irradiation for 3 min.
The mixture is cooled, diluted with diethyl ether, washed with water, dried over
MgSOQ., filtered and concentrated. The crude product is purified by CC on silica gel
eluting with heptane:EA 5:1 to give 2-(4-benzyloxy-3-ethyl-5-methyl-phenyl)-5-(4-
isopropoxy-3-methyl-phenyl)-[1,3,4]oxadiazole (1.25 g) as a colourless oil; LC-MS:
tr = 1.24 min, [M+1]" = 443.58.
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Is stirred at rt for 1 h before it is diluted with EA
washed with 1 N ag. HCl, followed by water, dried over
WOR®B8M35289 | t ered, concentrated and dried to giRET/IB2007/052746
4- benzyl oxy- 3- et hyl - 5- net hyl -benzoi c aci d
N -(4-isopr opoxy-3- met hyl - r?’?oyl) hydrazide ( 1 .57
d)gﬁfa aGgchI\@tljo l%fé} Qlﬁr?leBxy-g-ethyI!’é-methyl phe[nNr);B-{iisopropoxy-B-

mémpﬁﬁﬁé/rhﬂ)xm §4Rix%ﬂkaz%1é1?¢ QES' b@fs;zom‘%n@l)?hrd THF (10 mL)57Pd/C (100

Z(4-1sopropoxy-3- met hyl -benzoyl) hydrazide ( 1
m@, 19%4(5’d)m FtQHd(Bumjests rddgentThe mixtoe dg stirred at rt under 1
at%ogp%%vgn%f-rﬁl; ]i& at[rwﬂb)gﬁor]eotﬁs?aﬁﬁétqﬁér%%(\@a lpg/efrl rgtion The filtrate is

cobeehtegtedHridié rWtéohbyilcm vl sildehgél, elvarsd @bthvhd aMéHEG!(41 to 1:1
dri ed over VF\J[/EP , filtered and concentrat ed.

to pﬂ%@lu%iethyé:4 rWIS@IFQQpXE@ ethilipheaylge! 3e4]91(ad192%2 M'] 6 -methyl-
ph%ﬂ? 6% E@l %(;a %&fsgn LGNS ez, 1 y125miny. IM+1]" = 353.47, 'H
NMqusqum)BsrgecoMé bpmemyl?)gd 7 863(n4]21¥)adl7417-¢|6@ (M+]2H)25 13 (d, J

as a col ourless oil
343'-'581 ), 4762 &hed) di5 6@“8sz 1H) 265 (q J 76 HZ 2H) 2.26 (s, 3H),

2_%@ §$4 3?@? )%1 )8yJ3- i‘%{% éyﬁﬁo ¥l ¢ pheny P—I% Cil‘lf' |30|’or 0pox

hen dlazole 2.82
mmol) in THF(lom ), Pd/C ( 100 ng, 10% Pd) in EtCOH
(10 m is added. The mixture is stirred at rt under

Examp here of H2 for 16 h before the catalyst is
renoved by flltratlon Nhg filtrate is concentrated

and separ at d by on/sif\ica gel gluting with
hept ane: NG
2-et hyl - [5 S e 1

, 3, 4] oxadi azol - S oL (0179 g Zas a
greenl sh solid; : pH/M + = 353 1
1H NMR ( D6- DVSO) : d902(sbr 1H) 7.90-7.
1 én@mo -B-{2eety et (364 - ISZJIH)"ODQ’W13 angthyl-ghenyy)-i ,3-,Iﬂ]0X£9|9820| -2-yl]-6-

mé’[ﬂ}/lzp}%@:gy g?lo 2%%5?@3%%,_61 Qan%ﬁsq’éfﬂio déxamb%ngq?Eung from 2-

ettfylH)-[5-U- i‘siﬁp(dpoxs} Fmétibylihenghi[1,3,4]oxadiazol-2-yl]-6-methyl-phenol;
LC-MS: tg = 0.84 min, [M+1]" = 426.45.

/%/Q/Qo&\@;/\(\m\ol\/w

N-(3-{2-Ethyl-4-[5-(4-isopropoxy-3-methyl-phenyl)-[1,3,4]oxadiazol-2-yl]-6-methyl-
phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared in analogy to

Example 26

Example 3 starting from 1-amino-3-{2-ethyl-4-[5-(4-isopropoxy-3-methyl-phenyl)-
[1,3,4]oxadiazol-2-yl]-6-methyl-phenoxy}-propan-2-ol; LC-MS: tg = 0.98 min, [M+1]"
=484.24.

Example 27: GTPyS assay to determine ECs5 values
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Exanpl e 25
1- Ami no- 3-{2-ethyl -4-[5-(4-i sopropoxy- 3-net hyl - phenyl)

W0 pW8/03239 oxadi azol - 2-yl ] 6- PCT/IB2007/052746
met hyl - phenoxy} - pr opan- 2 4% prepared in anal ogy to
Exanple 2 starting from 2-

G biswitg 28RV T e A% We Mt BiEtase{Nang, #42587) in
a ﬂb%\s cigﬁhgﬁf FOQ%{?S %@g%%ﬁﬁg%gé&rgparatlﬁnf of CHO felﬂs expressing
rec@nBinaxadivazanl SAR tedepiat PAdsalyecandifions are 20 mM Hepes (Fluka,
54831 o L0 TRNERE BT L o S TSl R 68864) 0.19% BSA
(c;ért?&lrfé?n?ﬁé’a(ﬁj)hw - B (eibRRPTERa%Y), 32 89 MhsONENKA, 41644),
50L:>éq|\4] 8@8&6§T&/6I (Amﬂr}sh@mrrﬁihsdiermmosyjfém)opﬁhe 2opbl :is 7.4. Test

comRBTg. B E,dIpe e T SLEkaD 190 S0 E, ana R ibated at room
(o FEBRASTERIE ERTTTIE010 Aty BB NG AhahESbsence of *S-

unc, 442587) in a final volume of , usling
G'ﬁ%y&xr/&iher adcdapam aff i5tngl of *°SHGTPB| shempsays i ingubated for 1 h at rt.

T G590 BHRHBRERSE Y kAT a6 118 reactie md e ¢ iMulscreen plate
(MZII EsMAﬁFGMﬁggggg ana e h&%\%&@éﬁ frofhr BalRd? ‘glosmegc/es and the

bi ochem™ 1 Sigma, G771
pI&b&SCBr(erasaeMwlIIMdga com 1;6]\AWSN@IPFPBS4M+MWO%/30%) dried,

ci.ences 1 320 Test
seBleg” cate 257 v Balta A0 el AR, RS arl MEFBSHRED (Packare
Bu@écﬁehé&“*@ﬁ&@r@t @613@0!')‘ 5641886 HLtd P MSRbFarE- bBuH&QSSﬁGTPyS is
of the above assay buffer, in the absence of
meggsurad meth adopCoant inmHBamHard;fBlﬁfBarGEBgS the assay is
i ncubated for 1 h at rt. The assay is term nated by
transfer of the reaction mxture to a Miultiscreen

E®)aE&he concentration of agonist inducing 50 % of the maximal specific *°S-
GTPyS binding. Specific binding is determined by subtracting non-specific binding
from maximal binding. Maximal binding is the amount of cpm bound to the
Multiscreen plate in the presence of 10 uM of S1P. Non-specific binding is the
amount of binding in the absence of an agonist in the assay.

Table 1 shows the ECsy value of some compounds of the present invention. The
ECso values were determined according to the method described above:

Table 1:
Compound of Example | ECs [nM]
6 0.1
20 0.8

Example 28: Assessment of /n vivo Efficacy

The efficacy of the compounds of Formula (l) is assessed by measuring the

circulating lymphocytes after oral administration of 3 to 30 mg/kg of a compound of
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15

(MI1lipore, MAHFCL H60) using a cell harvester from
Packard Bi osci ences, and the plates are washed with

WO e@s8084289 10 mM Na2HPO4/ NaH2PO4 ( 70% 309, dr i BCIT/IB2007/052746
seal ed at the bottom and, after addition of 25 m
M croSci nt 20 (Packard Bi osci € & ces, order# 601 3621 ) ,

FORER T30 oML RTINSt B KGRI TS e dgused in climate-

coﬁ%ﬂ%@ cbhéltléﬁé‘%ﬂht 5312 Ani 8$ /d@g@ﬂj/élé !aﬁ@“l'ﬁa'v@g‘r@@ a&&ds to normal
t he maxi mal specif P gS binding. Specific

rabehaiv @@du@rdmgawmﬂealogd Slm?t”eat&dl beforeand e i and 24 h after drug

acfirats 2T Beaals. SLORERL P Raoh ol% Wiyl Hematology
sy@fe‘?ﬁ’@B@}Qarqjlaéﬁoé'tMSOZuﬁcH%wﬂiéﬂaﬁf@?Ci fic binding is the

anount of binding 1n the absence of an agonist in the
assay. Table 1 shows the EC50val ue of sone conpounds
A'bﬂataﬂ@%r@@%@ﬂteﬁn&%rﬂﬂe@h t BRMEStatisdicak @nakyses are performed by

an Ol P R PYOTR) L rh S AR SRS ATy i Sifipr-Newman.

Kelle prideldeies Sorahultipre gt . Thefrulinmypdtidsis issrejected when p <

assessed by neasuring the circulating Iynphocytes
ter oral admnistration of 3 to 30 ng/kg of a

corrpound of Formula (1) to nornotensive nmale Wstar

rats. The aninmals are housed in climtecontrolled
Asandexaraple, Widbhe &2 SRotwvs| thgheffeetr &n dyeipbpcgedchanvs 6 rreafter oral

access to rmal rat. chow and dri nkin r. Blood is ,
adgam% fieny Oggpdf‘%/ kg ascor@paHa Sh e Rre %@\P‘?HTV@QUO” to normotensive
mé\@rw&'té'td*a?é éé’Eomtp%\I'éd % é’g oﬁé‘rﬁh‘%% BHalcd WRTBERCRINIY.

usi ng Advi a Hema ogy s m ( Bayer D agnosti cs,

Zurich, Switzerland). Al data are presented as mean
Ta%?é\/&:St atistical anal yses are perforned by

Compound of Example Lymphocyte counts
9 7022 %




anal ysis of variance (ANOVA) using Statistica
(Stat Soft) and the Student-Newran- Keul s procedure for
worioBiopd2e9 conpari sons. The null hypot hesis i s PE/BEHNS2746
when p < 0.05. As an exanple,, Table 2 shows the effect
on | ynphocyte counts 6 h aft &2 oral administration of
10 ng/ kg of a conpound of the present invention to
ABPPot ensi ve male Wstar rats as conpared to a group
of animals treated with vehicle only. Table 2 :d ains
1. A conpound of the Formula (1), Formula (1) wherein
1. tAecomptbiod of thedfovatkes(It. he two carbon atons of the
phenyl ring bearing Rl,, R2 and R3 to either of which
the group A may be attfached; ang4wherei p5A represents
wherein the asterisks jndicate tRe bong that is |inked
to the phenyl R g of romul a (I)Vheari ng RL, R2, and
R3; Rl represents '
chl oro, nethoxy, or|| cyano;,—}
C -4-al koxy; R3
group Ais att 'on W th respect
to R2 of the phenyl ring of Forrmula (I)\ bearing Rl, R2
and R3, R3 may in addition represent a Réthyl group;
R4 represents hydrogen, C_-3-alkyl, G -3-al koxy, or
S hal ogen; R5 represents hyEPHQélll\a,Y'b' -3-al kyl ,
G - 3-al koxy, or hal ogen; R6 represents hydroxy-C
-5-al kyl, 2, 3-di hydroxypropyl, di-(hydroxy-GCi
wheteinl thgl 9ynthiol #indicates the two carbon atoms of the phenyl ring bearing R",

Cl

affd in case the

R? and R® to either of which the group A may be attached; and wherein

10  Arepresents

; \ N o
T YT
o \ \
SO . 0 S . e S ..
O O
N—N N N
» o o o
(AR

wherein the asterisks indicate the bond that is linked to the phenyl ring of Formula
(1) bearing R', R?, and R?;

15 R'represents hydrogen, C4.s-alkyl, fluoro, chloro, methoxy, or cyano;

R? represents C.s-alkyl or Cy4-alkoxy;
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al kyl, -CH2-(CH2)k-NR6 1R62 , -(CH2) CH(OH)-CH2- NR6
1R62 , - CH2-(CH2)n- NHSO2R63,
WO ¢@B3N@H( OH) - CH2- NHSC2R63, - CH2- ( CH2) n- NHCORBAT/1B2007/052746
- (CH2) nCH(OH) - CH 2- NHC(R64 ydrox
hydr oxy- C2- 5- al koxy, di - (hydfoxy-G - 4-al kyl)-G
s 4-al ko 3- dih dro 0 "
R SRy es ety Py aaRo A b or s, T aé&w. Psiackeg targe para-position
( ‘ N 3 3 .
ﬂ@é%ec% IQ}Q)% %Té&nﬂ@%g?rm%{ %%%RNW@% , R®*may in
addrtloncmarm@wml‘gmm 64 ; R6 1 represents
hydrogen, G -3-al kyl, 2-hydroxyethyl, 2-hydroxy-1
- hydr oxynet hyl et hyl , 2, 3-di hydr oxypr opyl ,

Rcephsventehhdiogeh; C% aﬂ@d ab Ky AIRBK P DF NS iyl 2-
car boxyet hyl, or 2- -5-al kyl car boxy) et hyI R62

represents hydrogen rrethyl or ethyl; R63 represents

y t hyi mat hyI am no;
ReR o s BB G SRl Ry BB ey
2- hydroxy-1 hydroxynethyl ethyl or
3- di hydr ox k represents the integer
‘%requg Seld P§y‘lc|¥1é -3lly &g’?"dﬂ‘yélfoﬁpr?no%e igb@ﬁ9§y @1 4-plkyl) Cie-
Ve ese 1g 6368 KAl 63
R B e OP N G st G ey NSO,
(CCH-I@)h@i-IILOH\N@ﬂzeNhIS@zR%r esdiis(OHar-NHCORE* asHé@Hs}ﬁéiH(OH) -CHy-

NREERE s Ty PO e o R sretko i at Hy clty-Ea- PO bt Lgfkoxy. 23-
dlr%/dr?élspgg?wnﬂ-h%%% AEbthOxEbRIBXY, - ACHA-NR®'R®?, -OCH,-
CH(OH)-CH,- NR61R62 -OCHy-(CH2)m-NHSO,R®, -OCH,-CH(OH)-CH»-NHSO,R®?,

-OCH2-(CH2)m-NHCOR®, or -OCH2-CH(OH)-CH>-NHCOR®;

R®' represents hydrogen, Cis-alkyl, 2-hydroxyethyl, 2-hydroxy-1-hydroxymethyl-
ethyl, 2,3-dihydroxypropyl, carboxymethyl, 1-(Css-alkylcarboxy)methyl, 2-
carboxyethyl, or 2-(C1_s-alkylcarboxy)ethyl;

R®2 represents hydrogen, methyl, or ethyl;

R®? represents Ci.3-alkyl, methylamino, ethylamino, or dimethylamino;

R®* represents hydroxymethyl, 2-hydroxyethyl, 2-hydroxy-1-hydroxymethyl-ethyl, or
2,3-dihydroxypropyl;

k represents the integer 1, 2, or 3;
m represents the integer 1 or 2;

n represents 0, 1, or 2; and

R’ represents hydrogen, C1.s-alkyl, or halogen:;
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wherein the asterisks indicate the bond that is |inked
to the phenyl ring of Fornmula (1) bearing R1, R2, and
WRA0sasit3sal ts thereof. 4 . A conpound accor di PGI/iB2007/052746
claiml, wherein A represents wherein the asterisks
indi cate the bond that is |ifked to the phenyl ring of
For nul #I bearing RlL, R2, and R3, and salts thereof.
amgsaW§t6%ﬁf%und according to claim1, wherein A
represents and salts thereof.6 . A conpound accordi ng
to any one of clainms 1 to 5 wherein Rl represents a
2. dchyipoyindigscortting da clagnthevrenein A reprasentispound
accordi ng tﬁ any one of, clains 1 to 6, wherein R2

represent opyJ,, n- butyl obutyl, isoa Q .
pr opoxy fopoxy, ang sal 'thereof 8. A y-T ,
conpound acco?dl ng to any Wne of cl ai ms 1t 6, /

wherein RZ—Fajslresents I sobyfd-Cor i sopr opoxyy—anl

salts thereof. . A conpound according to any one of
clainms 1 t 8 vvherel n«R3 represents hydrogen, and

sal ts.th 10-. A-conp CCOFdI ng to any one of
cl ai ms \t5 ms/ wher gi n R% epre ents hydrogen, R5
represen hyl , ethyl, hoxy, and R7
represenNs—mN hyl , ethyl, Bl ogen, and salts

W ot PRI BERR 08 e ARG BRI Formue
(|)waﬁagem‘t RE, aRd IRP| afd eHibs tgtdosal ts thereof. 12 . A
compound accordlng to any one of clainms 1 to 9,

wherein R4 represents hydrogen, R5 represents a nethyl

3. 9A RBRpodnd fREoFERG &5 &AM ANrENl A % HeRenRNd
* o)

- N - * N
~. 7 L ~.. Ne--T - -
/ : \ or \ y
O—N N—O N—N
wherein the asterisks indicate the bond that is linked to the phenyl ring of Formula
(1) bearing R', R?, and R?, and salts thereof.

4. A compound according to claim 1, wherein A represents

Y AN N
TNy
O—N N—O

wherein the asterisks indicate the bond that is linked to the phenyl ring of Formula
(1) bearing R', R?, and R?, and salts thereof.

5. A compound according to claim 1, wherein A represents
O

N—N

H

and salts thereof.
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salts thereof. 13 . A conpound according to any one of
clains 1 to 9, wherein R4 represents hydrogen, R5

WO epBe3ess s a nmet hoxy group, and R7 represent SPEI/IB2007/052746
chlorine atom and salts thereof. 14. A conpound
according to any one of cl ai 1 to 13, wherein R6

r present %@@rcﬁpﬁgf ?ﬁ@ﬁéﬁf d%:ﬂz% o"i‘(ﬁé%eﬂ?{ﬁz represents a

metﬁlegr(aG&éﬁd Nt eonf, - (CH2) nCH(OH) CH 2- NHCOR64,
hydroxy, hydroxy- C2-5-al koxy, di- (hydroxy-Ci

-4-al kyl)-CG -4-al koxy, 2, 3-di hydroxypropoxy

2-hydr oxy- 3- 004 0X
7 2R B e RS o A B PR B presents -
o N A It S s
thereof. 15 . A corrpound according to any one of

ﬁl)'/aglrcox )p]oa'hg %8’ xy, bﬁ\rf Q?her gf(rg:fajl% 3 tgyg fi}]ﬁﬁ'el& R? * jepresents
|somltyd®fysorﬁoﬁexyllIdTerEraersMIOEKHNXy

2- hydr oxy- 3- net hoxy- propoxy, -OCH 2-(CH 2) m NHCOR 64 |,
or -OCH 2 -CH(OH)-CH 2-NHCOR 64 , and salts thereof.

.16 \ €9 éﬁlb%%é'%raﬁéofodbﬂg c?rfé BMEIARR PtoCh alWRrdintR® t&presents

represSents

hytimgenxyanﬁ -dajtdrtioengwet hyl - pr opoxy, 2, 3-di hydr oxypr opoxy,
or -OCH 2-CH(OH)-CH 2- NHCOR 64 , and salts thereof.
17 . A conpound according to any one of clains 1 to 13

10. Whes@bBukg dc%BFcﬂﬁgr’tbsan)%He?of' - {892 wWNeeER R% represents
and R64 s Epresents ydr oXynet hyl , and salfs t her eof .

hy@mgem&dﬁpmﬁe@tsamemw; eilhyt or arsthoxy and B egpresants anathyl, ethyl,
or’haY\,ngeerne'aﬂdtslz’lt‘latsgi1 &reBr. Als

11. A compound according to any one of claims 1 to 9, wherein R* represents
hydrogen, and R® and R represent a methyl group, and salts thereof.

12. A compound according to any one of claims 1 to 9, wherein R* represents
hydrogen, R® represents a methyl group, and R’ represents an ethyl group, and
salts thereof.

13. A compound according to any one of claims 1 to 9, wherein R* represents
hydrogen, R® represents a methoxy group, and R’ represents a chlorine atom, and
salts thereof.

14. A compound according to any one of claims 1 to 13, wherein R® represents
hydroxy-C1.s-alkyl, 2,3-dihydroxypropyl, -CHz-(CH2)«-NR®'R®2, -(CH,),CH(OH)-CH-
NR®'R®2, -CHy-(CH,),-NHCOR®, -(CH,),CH(OH)-CH,-NHCOR®*, hydroxy, hydroxy-
Cos-alkoxy, di-(hydroxy-Cis-alkyl)-Ci4-alkoxy, 2,3-dihydroxypropoxy, 2-hydroxy-3-
methoxy-propoxy, -OCH2-(CH2)m-NR®'R®2, -OCH,-CH(OH)-CH.-NR®'R®?, -OCH.-
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aattttaacchheedd aatt tthhee ppaarraa ppoossiittiioonn
ww itthh rreessppeect to R2 to the phenyl ring of
wo-aBR3q 1) bearing RlL, R2 and R3 , and sal t SPETTEB2007052746
19 . A conpound accordi ng to4§I aim1l, wherein A
represents mhereln the asteri'sks indicate the bond

(Cﬁ;@@, Nﬁ@w E%(Brﬂﬁ:rpf éNkngﬂ%%For ) Hp)m-NHCOR®, or

LEPROMS-CHLARMOORY aniSRRE Reresi. R3 represents
hy rogen; R4 Tepresents hydrogen o r methoxy; R5

represents hydrogen methyl ethyl or methoxy R6

represent s - hydrox ox
15, 8?@98?%93: ;93”@ 6 gny ortggf 5 %d.,? 6 A87ShereiRRS sepresents
hydrce@d R7 hedrbReentssalkasey, 0gendi- gﬁowyrces bMdyI)CCh alkoxy, 2,3-
chlorine; and salts thereof ound accordin

dihysirexyarapaxisel %vave@xm?ometWygmmxuons%Hzr{@Hz)m NHC(?OR64 or
-O?frljezt-gyl : Eﬂg@%’\t\l{-@&‘z AN YR Hrdrebf - [ 5- (4-1 sopropoxy-3

, 2, 4] oxadi azol - 3-yl ] - 2, 6- di nnet hyl - phenoxy} - propyl ) - ac
et anni de,
165. 'ﬁmﬂb@&lﬂ@ qqopeying.tp AR 8t claims . te. 1%6’%%&6&@ sepresents 3-
M rpegs B Y BIBRAy P GO PHIOH CHe
Nreo@m oqu salts thereof.
N-((2R)-3-{2-ethyl-4-[5-(4-isopropoxy- 3-net hyl - phenyl)
-[1 ,2,4] oxadi azol -3-yl] -
176 Keéé}ﬁbo@n@%@ééﬁmﬁg W%h?"(ﬁh@bpl%hﬁlr}]sz’r iy dROXWHERERE RAREpresents

O@NZ(@HXOBL){CZ%NM@OR“[ 5and- RSbprappessnts- hdiogymstiaiy1gnd salts

th%r% , 2, 4] oxadi azol - 3-yl ] -
t hyI - phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet anni

2 hydrox -N- ((2R) - 2- hydr oxy- f{4 [ 5- (3-1sopropoxy-4-ne
18 hiN cQyReeyNg acgording to any one of claims 1 to 17, wherein the group A is

attgt%gﬁé% i"%gﬁé%% postidr with HsPREL Y R2RBAAGXHeBI PRY! 3 BSrmula (1)

bezring R'oRF-aNd(RL Ind2sdigctherenf3- { 4- [ 5- (3-i sopropoxy- 4- me
thyl -phenyl)- [ 1
, 2, 4] oxadi azol - 3-yl ] - 2, 6- di nnet hyl - phenoxy} - propyl ) - ac

1Lt RBBI®und according to claim 1, wherein A represents
@)

N * N
e P L . N - -

CUT YT

O—N N—O N—N
wherein the asterisks indicate the bond that is linked to the phenyl ring of Formula
(I) bearing R', R? and R®* R' represents methyl; R? represents isobutyl or
ISOPropoxy; R® represents hydrogen; R* represents hydrogen or methoxy; R®
represents hydrogen, methyl, ethyl or methoxy; R® represents 3-hydroxy-2-
hydroxymethyl-propoxy, 2,3-dihydroxypropoxy, or -OCH2-CH(OH)-CH,-NHCOR®;
and R represents hydrogen, methyl, ethyl or chlorine; and salts thereof.

20. A compound according to claim 1 selected from the group consisting of:
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2- hydr oxy-N- ((2R) - 2- hydr oxy- 3-{4-[ 5- (4-i sobutyl - phenyl
)-[1 , 2, 4] oxadi azol - 3-

w@ kjosa3R3di net hyl - phenoxy} - pr opyI ) - acet anni de, PCT/IB2007/052746
2- hydr oxy-N-((2S) - 2- hydroxy {4 [ 5- (4-isobutyl - phenyl
)-[1 , 2, 4] oxadi azol -

I 6-d t d
o &%Mw'xn R 5hh¥f§8¥%-§y{43@¥ )b 85 pORLcTiey Y BheaYi:
[1 ,‘2' 4]85@5&151:& 3- M]Jz 6- dlmethyl phenoxy propyl%acetamlde
4] oxadi azol - 3-yl | - 2, 6-di nne enoxy} opyl)-ac
et araqlnm;*pxy N-((2S)-2- hydroxy -3-{4-[5-(4- |sopropoxy 3 methyl phenyl)-

(1 2 A5EREYOIS- Y 28 o T Biencls brodf dce@Rfigsy! - 3 Mot
i2 A- @(g@m@b&&l L [b=(2-iSosHopBRY-Byrhe MYEPRENYI)-PT,2 Aidradigzol-3-yI]-
etanni de

6-mehyRNegoxy: ShhGroy-Rropyir2rRystipspasgamiges hyl - phenyl )
1 .
e PR e b B IS s e
6- d@th;&l@@enoxy} 2- hydroxy propyl) -2-hydroxy-acetamide,
(228) 3-{2- e I - 4- i sopr opoxry 3- et hyl - phenyl
-RYIrPRYAL( (g 12 chg;pry 3- -{4-[5-(3-isopropoxy-4- methy -phenyl)-
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21. A pharmaceutical composition comprising a compound according to any one of
clams 1 to 20, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.

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

use as a medicament.
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25. Use of a compound according to any one of claims 1 to 20, or a
pharmaceutically acceptable salt thereof, for the preparation of a pharmaceutical
composition for use in combination with one or several agents selected from the
group consisting of immunosuppressants, corticosteroids, NSAID’s, cytotoxic drugs,
adhesion molecule inhibitors, cytokines, cytokine inhibitors, cytokine receptor
antagonists and recombinant cytokine receptors, for the prevention or treatment of
diseases or disorders associated with an activated immune system.



