WO 200910438901PCT/ EP2008/ 063185 Oxadi azol e di ary! conpounds The present
invention relates to oxadi azol e diaryl conpounds, their use as nedi canents
and t hei rwoeodassobreati ng nmultiple sclerosis and ot her pdira®ass®6318s | n
particular, the invention relates to c&rrpounds of formula (1): 10 wherein
Rl, R2denote H, Hal, CF3, OCF3, CN, or NO2, denotes CHor N, 15 Rais Ar,
Het, cycloal kyl having 3 - 7 atQadiazmlediagbcompounds, Hal , CF3, OCF3, OR3,
CN, NO2, (CH2)N(R3)2, OA, especially OCH3, (CH2)nSO02N(R3)2, (CH2)nNR3S02A,
(CH2) NnN( S02A) 2, 20NR3CON(R3) 2, NR300A or (CH2)nSC2R3, Redenotes A, COA
CSA, COORe eegmt ingeNeR33!2ted o @epigras diapd eonmogndh Egirase b medicamprypnthavi ng 1
to 12 C gbpiBe oVhediRh MuRPR RierdBl shd APURESIADI Y al | H-atoms may be

r epl a%ed by Hal, especially F, or 1 to 7 H

In particular, the invention relates to compounds of formula (I):
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10 wherein

R', R? denote H, Hal, CF3, OCF3, CN, or NO,,
w denotes CH or N,
15
R® is Ar, Het, cycloalkyl having 3 — 7 atoms, A or NA,,
R® is H, A, Hal, CF3, OCF3, OR?, CN, NO,, (CH,),N(R%),, OA, especially
OCHs3, (CH2).SO:N(R?),, (CH,),NR*SO,A, (CH,),N(SO,A),,
20 NR*CON(R®),, NR®*COA or (CH,).SO2R?,
R® denotes A, COA, CSA, COOA, CSOA, CON(R®), or CSN(R®),
A is branched or linear alkyl having 1 to 12 C-atoms, wherein one or more,
25 preferably all H-atoms may be replaced by Hal, especially F, or 1 to 7 H-
atoms may be replaced by OR?, CN or N(R®), and wherein one or more,
preferably 1 to 7 non-adjacent CH,-groups may be replaced by O, NR® or
S and/or by -CH=CH- or -C=C- groups, or denotes cycloalkyl or
cycloalkylalkylen having 3-7 ring C atoms
30

Hal is F, Cl, Brorl,



atons may be replaced by OR3, CN or N(R3)2 and wherein one or nore,
preferably 1 to 7 non-adjacent CH2-groups may be replaced by 0, NR3 or S
and/ or byweChb@ssor - CEC- groups, or denotes cycl oal kylPCOEP2008/063185

cycl oal kyl al kyl en having 3-7 ring C aténs 30 Halis F, O, Broil, WD

2009/ 043890PCT/ EP2008/ 063185 2 Ardenotes a nonocyclic or bicyclic,

unsat urated o ar omat i derdevEpeedyeliordr Rigydligy HpgptBated onaomatibeaibeyeigs whi ch

may be UnSUbStitUtrﬁ? h&Vind® RPBHESEA 446 REwhidh %Z%Eiuhéﬁb%ﬂuféﬂ obrisubstituted by
Hal , A, CH20A, CH2N( R3

).2,. OR3, N(R3§2, NO2, N 8%2 ON,. 0Q0R3. , CF3.
OCF3, CON(R3)2. NREReRibstiviesconyietyied isapginte 1, AP MPRsHNEGA or
antZdA, ppenyl ., pyriasA Neﬂsﬁ(mé,ll(sml ! cmnWmURsaOFsCOR?}mON(@SJ}J(mA, ,
enotes a nNono (9 | I ns at.e or romati c
het erg’cycl icori ng%bpﬁéﬁﬁz R’ha%cg%oﬁofs’ta%blzgﬁ%%a§g;&&r%?%t%hr?ﬁylm?ﬁr@}q may be
10 unsubstitut ed oIC(RYAESADR bndiore@[CE SBONRYL ed or trisubstituted by
Hal , A, - [C(R3)2],-Ar, 4C(R3)21-cycloal kyl, CH20A, CH2N(R3) 2, OR3, CF3,
OCF3, N(R3)2, N(S02Me)2, NR3CON(R3)2, N2, CN, -[C(R3)2],-COOR3.
-[ C(R3) 21n- CO§IR3) 2, NRSTHRS @ NRBSY2lE, or CORYIC. REpAER3NSatuRE orgremafic, pyri dyl
and/ or SQ2A, 15R3ingtdrb@ElicAingMevihg 1 B anti/of 130 4.0 ahd/B S oo Rhich may be
10 unsubstituted or monosubstituted, disubstituted or trisubstituted by Hal, A, -
[C(R*),]-Ar, -[C(R®)2]n-cycloalkyl, CH,OA, CH.N(R?),, OR?, CF3s, OCF3, N(R%),,
N(SO,Me),, NR*CON(R?),, NO,, CN, -[C(R?),].-COOR?®, -[C(R%),],-CON(R®),,
NR3COA, NR*SO,A, COR?, SO,N(R?),, SOA, phenyl, pyridyl and/or SO,A,

15 R® isHorA

and

n is0,1,2,3,4,5,6,7o0r8,
20

and pharmaceutically acceptable derivatives, solvates, tautomers, salts and stereoisomers
thereof, including mixtures thereof in all ratios.

The compounds of formula (I) are preferably binding on receptors for sphingosine 1-phosphate
25 (S1P). S1P is a bioactive sphingolipid metabolite that is secreted by hematopoietic cells and
stored and released from activated platelets. It acts as an agonist on a family of G protein-
coupled receptors (GPCR). Five sphingosine 1-phosphate receptors have been identified (S1P,
S1P,, S1P3, S1P4, and S1Ps, also known as endothelial differentiation genes, which are Edg1,
Edg5, Edg3, Edg6 and Edg8 respectively), that have widespread cellular and tissue distribution

30 and are well conserved in human and rodent species.

S1P is involved in a number of cellular functions such as survival, proliferation and
immunological responses. The compounds of the present invention are preferably acting as
S1P4/Edg1 receptor agonists and thus have immunosuppressive activities by modulating

35 leukocyte trafficking, sequestering lymphocytes in secondary lymphoid tissues, and interfering
with cell-cell interactions required for an efficient immune response. The invention is also
directed to pharmaceutical compositions containing such compounds and methods of treatment

or prevention.



20 and pharmaceutically acceptabl e derivatives, solvates, tautoners, salts
and stereoisoners thereof, including mxtures thereof in all ratios. The
conpoundswofodssasha (1) are preferably binding on receptwEr2608/063185
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chronic 10 i nf mmtory di sease i ncl.udi

Syt om o P AREP AP Y o T oUt ST PHRSGTAT 00 S5 RS S PR "W aber es
nmel | i t usimprevied aharatacolggiba wed/ diotheasrepertiéd. | i ary cirrhosis, uveitis and ot her
di sorders such as Crohn's diseases, ulcerative colitis, bullous penphigoid,
sar coi dosi s, psoriasis, autoimune nyositis, Wgener's granul onatosi s,
i cht PosiThe preseny yenfiohtules eanprthgs of dioopile (| Hendrbaimdosutinady esablerderivativess ar e
al so usefik @soRdrst sNates and stereoisomers thereof, including mixtures thereof in all ratios, for

the preparation of a medicament for the treatment and/or prophylaxis of diseases in which the

inhibition, activation, regulation, and/or modulation of S1P4 receptor signal transduction plays a

role.

25

Thus, the present invention preferably comprises compounds which are agonists of the

S1P4/Edg1 receptor, especially having selectivity over the S1Ps/Edg3 receptor. An S1P+/Edg1

receptor selective agonist has advantages over current therapies and extends the therapeutic

window of lymphocyte sequestration agents, allowing better tolerability with higher dosing and

30 thus improving efficacy.

The invention further relates to the manufacture of a medicament for the improvement of

vascular function, either alone or in combination with other active compounds or therapies.

35 The oxadiazole diaryl compounds according to Formula (1) may be prepared from readily
available starting materials using the following general methods and procedures. It will be
appreciated that where typical or preferred experimental conditions (i.e. reaction temperatures,

time, moles of reagents, solvents etc.) are given, other experimental conditions can also be



15 chenot herapeutic reginens for the treatnent of cancers, |ynphomas and
| eukem as. It has been found that the conpounds of the present invention
are sel ecwoveosBis3$9d agoni sts with i nproved pharnacol ogi eelr/Eerais/oes18®t her
properties. 20 The present invention uses conmpounds of Fornula (1) and
pharmaceutically usable derivatives, salts, tautoners, solvates and

st er eoi seipsruslesp ethentise stated. lﬂntlﬁgmmeﬁ@t@ﬂ@gndlmﬁ@w vapy with the gartigsar for t he
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di seases in which the inhibition, activation, regulation, and/or nmodul ation
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preferr eggﬁf((g%ﬁlf)ro ne hazlqune)?%%j |||scgor|]§py cargodn aaftdllgﬂé(}ug:’r{gg%ﬁqﬂ%‘ Ig% e§ I[W?F ol es

of reagents condi®ions can
al so be (mtmgﬁM%)QDM@Q(EPMQ@UG@MEDMSQ%WQUHFG%dlmeltftylswf@@esbtliﬂcéd

Opti mum (16(@%&Hy|%m ;%{bﬁ’gﬂ)ss Bﬁylcé(r%c}’m%e%hzél@le&% édr%}’ bﬁ&atfoﬁ?@t@f‘éc%ta@

sol vent s used conditions can term ne son s
in tH& aftethyl %rseit%@) Eb@t(ii'ﬂf@y'&&qrhﬁ%tﬂ (a¥rpngh.ddédb Kfé@renslmpﬁy'%mr*aﬁm'h&“u
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our er
(1 o biroleB RS TS E)C AT AT 12 CHRGISFEY FCL) 2 iganoD)
(m I'l'i moKasQ,, (potessiung narbdnate), 10O (Ldu)d Cleaqma(ogmphy/)aMeOH) metianglyyiMgSiCqi t er), pL
(mcroli r%%]
bi s( di sp{m”% it os“'ﬁaq%b@%rﬂﬂ%éé kot ‘lf MR '\éﬁ%'z 8\&‘%' T B da bonyl ), cBZ
(car [g@bewgmw -2, 3, 6- tnmethylbenzensulfonyl) MW (microwave), NaHCOa (sodium blcarbonate)
NaBH,4 (sodium borohydride), NMM (N-methyl morpholine), NMR (Nuclear Magnetic
Resonance), Pd(PPh;), (tetrakis(triphenylphosphine)palladium), POA (phenoxyacetate),
PyBOP® (benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate), RT (room
temperature), Rt (retention time), sat. (saturated), SPE (solid phase extraction), TBTU (2-(1-H-
25 benzotriazole-1-yl)-1,1,3,3-tetramethyluromium tetrafluoro borate), TEA (triethylamine), TFA
(trifluoroacetic acid), THF (tetrahydrofuran), TLC (Thin Layer Chromatography), UV (Ultraviolet).

Depending on the nature of R?, R®, R®, R', R? and W different synthetic strategies may be
selected for the synthesis of compounds of Formula (1). In the process illustrated in the following

30 schemes R? R R° R' R?and W are as above-defined in the description.

In general, the oxadiazole diaryl compounds according to Formula (1) of this invention may be
prepared from readily available starting materials. If such starting materials are not commercially
available they may be prepared by standard synthetic techniques. The following general

35 methods and procedures described hereinafter in the examples may be employed to prepare

compounds of Formula (1).



10 CDCI 3 (deuterated chloroform, CD3OD (deuterated methanol), CH3CN
(acetonitrile), conc. (concentrated), c-hex (cycl ohexane), DCC

(di cycl ohwwyboxmsdodi i M de), DCE (di chl oroet hane), DCM pdirarbasosmshane),
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in the dggsd, E@th—:l% but Rotgiened &l powms@mdb@mw zibmbrbbyrrawmym@ow@m di ng

to Formul a nven adi | avallable
Sar o1 nothepide S LRy et e Rl Rpr LTS ROV ESRma s Rl
avai | abl EDCheiATHYN the pprsepes @cthbbyncs tofibakes dudhyast TER, IKEA, WM iirgal egtablEhe
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exanpl es may oyed to prépare

2009/@438‘9@%3/@%08%@@%@5 fQF @éem@mrq $:9- erhipn dd lofmayderised (1) can be
prepared by coupling an aryl am doxime of Formula (111) and an aryl
carboxylic acid of Formula (I1V) (or an activated derivative thereof, such
as formula 11) and by dehydrating tR$he@editing intermediate, wherein Ra,
Rb, R1, R2 and w are defined as above, as ouklined in Scheme 1. Ceneral

pr ot ocol s for such couplings and 5 dehydrati _are given below in the
Exanpl es, using conditions and net hods V\JézN wn to those Skl lled in the
art to prepare an qxadigzolg fgpquan aryl,, nslar Qxyl Le @,CI d an aryl

ani doxi me, by formng-an aci.d ative sudf as” an

react i ngRt he c%fk*bo(?(iyéNl LACHg. Wit Pyl chbex ide, Ftb | /ch ri de or
trichloroacejonitrile and’a 'sui tabl eo phosphi ne (e.g. PoI yrrer suppor t ed
triphenyl phosphine) in the presepce or absence of bases such as TEA. 10
DIEA, NW in a suitable solvent such as DCM THE or DM, at a t emPEF &t ur e
ri sing foos20F&@miua B0Can & otﬁtahecafrcbre\aoh@unmis cﬁFgrmLﬂHl(eb)lm@l(bUtllh@j id4chemd he

obt aizgedZ % lth% rgglulc(t)cr)ri\ &the nl}{'o Poeance(q)mlge usmg%ydrogen (which can be generated in situ from
ammonium formate or formic acid) in the presence of a metal catalyst such as Pd/C or Raney
nickel, or using reducing agents such as iron or tin(ll) chloride, or using metal hydrides such as
lithium aluminum hydride, in a suitable solvent such as a lower alcohol, water, THF, dioxane or
ether, or a mixture thereof, at a temperature ranging from about —100°C to about 100°C,
30 preferably from 0°C to 80°C, for a few hours.
Scheme 2



an am doxi me of Fornmula (111) and the resulting intermnmedi ate dehydrated in
the presence or absence of bases such as TEA, DIEA, NW or pyridine in a
sui t abl e wolzvents3much as DCM THE or tol uene at a tenperatrmpeoosios3isy from
about 20C to about 200C, preferably 158C for a time 15 rangi ng from about
10 m nutes to about 24 h, preferably 30 m nut es. Alternatively, coupling
agents, guch, as buB ot I|mted t Oz OJ\/ nmer - Kupport ed

1-al kyl - Qi um sgkt (poI Jd Fed Mikai yana' s reagent),

1- met hyle®< ¢ Io(g py di ni um-i-odi den aloy ma S reagent), EDC or HATU in
the presence or abs®gpce of bHS%®s such as TEA°PHIEA, NMin a suitable

sol vent such as THF or DVF, at a tenpergture rising fromabout 20 Cto

about 50 C, 20 pre erablé roomtenperature, for a few hours, e.g. one
hour to 8ampoungapf hamykdis) asterdiee can be obiaingd from cPowawnds of ngn%ea@\e)@é

obt ai nEdthrr%erCQW%%/@ﬁlfd:Q%mH & thd emnné@rogldtdsﬁH@eéﬂ?lsﬂlfcﬁgﬂﬁlﬁ'ﬁd%5ﬂ%s by the

reduction of the nitro to an"amne, usin rogen can be generated
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to about 100C, 30 preferably from 0g4em8QC for a few hours. Scheme 2 WO
2009/ 043890PCT/ EP2008/ 063185 6
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10 (le) (id) (Ie)
Compounds of Formula (If) can be obtained from compounds of Formula (lh) as outlined in
Scheme 4 by transforming the hydroxyl moiety into a leaving group such as, but not limited to,
alkyl- or aryl-sulfonates or halogens (preferably Cl, Br and I). The obtained intermediate (Ig) is
then reacted with an amine of Formula HN(R®), in the absence or the presence of a base such
15 as TEA, DIEA or pyridine, in a suitable solvent such as DCM, DCE, THF, dioxane DMF or DMA
or a mixture thereof. This reaction is preferrably performed at a temperature ranging from about

0°C to about 100°C, preferably from 0°C to 40°C, for a few hours, preferably from 1 to 5 hours.

Scheme 4
RT
,
R Re Q R®
R (0]
R (0]
5 =N
N\\’c}‘) HN(R3), N. o
= W
W - ) N(R,)
Ra
(Ih) (19) (]

Rx denotes hal, alkylsulfonate or arylsulfonate



Compounds of Fornula (lc) and/or (l1d), can be obtained from conpounds of
Formula (le) as outlined in Schenme 3, by sulfonylation of the am no group,
usi ng al kwb=uoédmasgsbchl ori des. This reacgti on can be donepcm/EPb@sabaence or
the presence of a base such as TEA, DI EA or pyridine, 5 in a suitable

sol vent such as DCM DCE, THF, di oxane, DVF or DVA or a m xture thereof.
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to 5 houfs mé@hﬁ%oét 2M@ t8%Q&At@é%%@e‘?&%lﬁﬁgmﬁb@@m&&da@m@&u@ds of

Formul a (I ned from conpounds of Formula (lh) by one step
oxi daf; oéir i%?%?%i% Qé‘{&:h as KWhat or 1(201207. Conpounds of Formul a

(l'i) can also be obtained by a two- Scepmprsocedure as outlined in schene 5.
The first step is the transformation of the -CH2OH noiety into an al dehyde
(-CHO wusing conventional conditions such as, but not 5 limted to, MO02 or
Swer n oxi datj on. The second steg consists in reacting ghe internediate (1D

wi th an oxidant such as sodium<chlorite. This reacti arrR‘be perforned in
the pr esepds Rthe absence o; %e such as sodiu yiir ogenphosphat e,

in a suitfable solvent such a§ wa er, THF, di oxane or a uxture t her eof .
v pangi ng from about
hour s,

Thi s reactlgnNis preferrably pen’r“é'rmad at a tenperatur
-20Cto abou %0C, preferably fr M 0C to 40C for a f

—=0 ¥ J/
R R0
HO H

(Ih) (1) )
The compounds of Formula (I1l), wherein R', R? and R° are defined as above, can be obtained
15 as outlined in Scheme 6 by reacting a commercially available aryl nitrile derivative with
hydroxylamine in a suitable solvent such as water, MeOH, EtOH or a mixture thereof, preferably

EtOH at a temperature ranging from about 20°C to about 100°C, preferably 20°C to 60°C for a

few hours.
20 Scheme 6
R2
R R'
/@ ; NHZOH, EIOH, H,0 1y
> |
~
NT Ho R
\Rc
(1

The method for preparing the compounds of Formula (111) selected below:
25 N'-hydroxy-2-methoxybenzenecarboximidamide
N’-hydroxy-2-(trifluoromethoxy)benzenecarboximidamide

2-ethoxy-N’-hydroxybenzenecarboximidamide



10 preferably from 10 to 40 hours. Schene 5 ON 1. 404 The conpounds of
Formula (Il11), wherein RL, R2 and IR are defined as above, can be obtai ned
15 as outwonew/ispsschene 6 by reacting a commerci al | y avairieebéos/0s3183
nitrile derivative with hydroxylam ne i®n a suitable solvent such as water,
MeOH, EtOH or a m xture thereof, preferably EtOH at a tenperature ranging

f r om abodflugody-hydraoirmethoBbenpneterpainidanple t o 60C for a few hours.

20Schemeisbnotb gamBlANdcE&beRitRaEkAEpibie conpounds of Formula (111) selected
bel ow. 25 N -hydroxy- 2- net hoxybenzenecar boxi m dam de

N - hydroxy-2-(trifl uoronethoxy)benzenecar boxi m dam de
2- et hoxyTiN edmysbiundydFeraue ()Y, Dosicn Reandd® ard\@:iRed 24 B¥389EAGE dHiRAHIGHs063185

B o oo o SR PR NPIHBENG SRRRALRR TR ARk EEc) S B of 2! Y
a commercially available secondary amine (R*-H) with a commercially available 4-fluorobenzoic
ester derivative in the presence or absence of bases such as TEA, DIEA or NMM at a
temperature ranging from about 20°C to about 150°C, preferably at room temperature, for a few
hours, e.g. one hour to 24 h in a suitable solvent such as DMF, EtOH. The resulting ester can

10 then be hydrolysed to give compounds of Formula (IV) using conditions and methods well
known to those skilled in the art, such as but not limited to the use of a metal hydroxide, e.g.
lithium hydroxide, sodium hydroxide or potassium hydroxide, in a suitable solvent such as THF,
methanol or water or mixtures thereof, at a temperature ranging from about 20 °C to about 50
°C, preferably at room temperature, for a few hours, e.g. one hour to 24 h.

15

Scheme 7

FD\ R®.H Rat©\ LIOH, THF, H,0 Raj[j\
T -
R’ CO,Et R’ CO,Et R COH

2

(Iv)

Alternatively, compounds of Formula (IV), wherein R* and R® are defined as above, can be

20 obtained as outlined in Scheme 8 when R® is a tertiary amino group. The first step consists in
the reaction of a commercially available secondary amine (R®-H) with a commercially available
4-fluorobenzonitrile derivative in the presence or absence of bases such as TEA, DIEA or NMM
at a temperature rising from about 20°C to about 150°C, preferably at 60°C, for a few hours,
preferably 8 h, neat or in a suitable solvent such as DMF, or EtOH. The resulting nitrile

25 derivative can then be transformed into the corresponding ester derivative using conditions and
methods well known to those skilled in the art, such as but not limited to the use of a mineral
acid such as HCl in an alcohol such as MeOH, EtOH, preferably MeOH at a temperature rising
from about 20°C to about 100°C, preferably 60°C for a few hours, preferably 24 h. The resulting
ester can then be hydrolysed to give compounds of Formula (1V) by the use of a metal

30 hydroxide, e.g. lithium hydroxide, sodium hydroxide or potassium hydroxide, in a suitable
solvent such as THF, methanol or water or mixtures thereof, at a temperature rising from 20 °C

to 50 °C, preferably at room temperature, for a few hours, e.g. one hour to 24 h.

Scheme 8
35



The conpounds of Forrmula (IV), wherein Ra and IR are defined as above, can
be obtained as 5 outlined in Schenme 7 when RUis a tertiary amno group.
The firstwete@/mssysi sts of the reaction of a commercial pyTaraidsabiies
secondary amne (Ra-H) with a conmerci & | y avail abl e 4-fl uorobenzoic ester
derivative in the presence or absence of bases such as TEA, DI EA or NW at
a tenper at ranga“_ngRﬂHt &QCRf Out 166C, pt° ably at room

t enper at uyf ong o024 t™in | tabl e sol vent
such as [‘)I\/F E H. Thé resu ing est & canc%t t'He Hzobe hydr 61%5ed to give
conmpounds of Formula (1V) using conditions and nethods W& 1 known to those

skilled Tie édMbodhds of%ﬁhul@-ﬁvp%efém RLi |b Hbﬁn%g ab bbvaeandSheRin R® ARitatkiary
hydr oxi de, it ro i de or Elot a?él um h drOXI de.

dr oxi y
in a sui ?’BBP@Q%’B ‘%’L?d’?%d ﬂ"‘—*e S’HSI e Elisiae opsints et GiF e terleof |
at a ten@eajramercally a\mjjahslg sécroaﬂm@lamne (RO-H) Witk 94abﬁrubbé.ﬁﬁom Estepdeivativalin tyueat
room eratur a few hours qur,to 5 .Sche
COZEt f? P/?I%mufnesrorlljgtels\lljgll as P&(())gxcgu C|%an _'_SU(EI as &ﬁ]AB(aln a bavme_ls m%
and Rb aE?@zC@efKﬁélzi t&sOKb@u@Nac‘éﬁA ﬁéEQ@r &M%Theebaamrosmwelfam@dlylmrf@mwr@ 8
when Ft' akén@rgt@refn'smgymmbeetﬂ)ﬁ@waboﬂhesd Cr&%feﬁatbﬁ/poe 686 ahdl13he fopact i on
of a commerci a avai | abl e secondary am ne - wth a commercially
avai | abl afep '?Q%ﬁ)ﬁcﬂoé'f*ﬁzmﬂrth?‘\ %'”cPeW't@éFiSQ'éerltﬁU‘f'”ﬁts IVedRtor dioxansséhee” of

bases sugluasg Jéfé'}ﬁcaﬁ)kr%ﬁ b@fhyNMMs@d toRiieRIFRMDb A d4Iof FHinRIN@Y fUsPcBR@itns 286 t O

about, 150C ref a few hour referably 8 h, neat or in
2 ouiPanigteli Gefireanin s titlec bl droen wadurist ifadi e deeior d el

deri vat i ngiredde, tlgelithibe Hydarigé aortiach hydtoside loe patessiuas pydnohidey ines sudablder i vat i ve
usi ng co S t, such
as but ng'cg/ﬁtn& QLQ)?I g%ﬂ*&%mﬁ’a oW%Her gmmréscﬁéa%?fggt téhlpgr%%% P'IHS frﬁ‘rrnaI cohol
such as &QIH0 B BHboph %X ‘6r atsferaieattoem tempeasatpeey r afew houss. vep- Prohowibot 20C
to about,100C, preferably 60C for a few hours, preferably 24 h. The
resulting ester can then be hydrolysed to give conpounds of Forrmula (I1V) by
the USe of a netal 30 hydr oxi de, e.g. l|ithium hydroxide, sodi um hydroxide
or potassi um hydroxide, in a suitablgszshemkvent such as THF, nethanol or
water or m xtures thereof, at a tenperature rising from20 Cto 50 C,
preferably at roomtenperature, for a few hours, e.g. one hour to 24 h.

Scherme 8, WO 2009/ 0438909PCT/ EP2008/ 063185 Li O—h&?@\THE H20 RC2H
R%-H
b

[ —" .

R

CO,H

b 2

b

R CO,Et Pd(OAc),, BINAP R CO,Et

Cs,CO,, dioxane (v)
The method for preparing the compounds of Formula (1V) selected below:
20  3-nitro-4-piperidin-1-ylbenzoic acid
4-morpholin-4-yl-3-nitrobenzoic acid
4-piperidin-1-ylbenzoic acid
4-[cyclohexyl(methyl)amino]-3-nitrobenzoic acid
4-(2-methylpiperidin-1-yl)-3-nitrobenzoic acid
25 4-(3,3-difluoropiperidin-1-yl)-3-nitrobenzoic acid
3-nitro-4-pyrrolidin-1-ylbenzoic acid
4-azepan-1-yl-3-nitrobenzoic acid
4-(2-methylpiperidin-1-yl)-3-(trifluoromethyl) benzoic acid
4-(2,5-dimethylpyrrolidin-1-yl)-3-nitrobenzoic acid
30  4-[bis(2-methoxyethyl)amino]-3-nitrobenzoic acid
3-cyano-4-(2-methylpiperidin-1-yl)benzoic acid
6-(2-methylpiperidin-1-yl)nicotinic acid
5-methyl-6-(2-methylpiperidin-1-yl)nicotinic acid
6-[2-(methoxymethyl)pyrrolidin-1-yl]-5-methylnicotinic acid



(I'v) The conpounds of Fornmula (1V), wherein Rh is defined as above and
wherein RHis a tertiary am no group, can be obtained as outlined in Schene
9. The fiweto@impssgonsi sts of the reactjon of a comrercirarpr2esasiiabl e
secondary amne (Ra-H with a 4- br omobéhzoi ¢ ester derivative in the 5
presence of a palladium source such as Pd(OAc)2, a ligand such as BI NAP and
a base stveths4-CP2ER;1-WeoEs a¢BuOK, t BuONa, TEA, DI EA or NMM The reaction

i's prefefr @,thqn_pqﬁi_g%imorﬁétgﬁ)b%ﬁméﬁg ure rising fromabout 20C to about
150C, pre erab[é&/i%lﬁetv\een_ 80C and 120C, for a few hours. e.g. one hour to 24

h in a s§iM¥HP Aryedsecridge i the BVRP'IeEL OH or di oxane. The resul ting ester

can then be hydrol ysed to give conpounds of Fornmula (IV) using conditions

and 1 hods wel | kno o tho skill in.the art such, as. . hot

i ¢ 8 RS ReYemep R OB, Bferein e 1 e Bf B P SR B L

hydr oxi deryber hereesy iguovp hsedrbexdbtie edias catlised indvhems 40 Vidwetfire steh cassistHe,

met hanol chfglir‘(@%g(gngﬂércml%é\}éﬁ e B BRSEREnzd es?ertd%ﬂpa%(/éwﬁ & bRty f rom about
about ' or a few

20 Cto . preferably at room tenperature, . ours. e.g.
one hour atagatge ary!- ol Beteropgyeorgnic red KRERIOEY.) RugaegroiallyEvRIPIRTZP Bt Cs2COB,

di oxane hdtbRafEbdieklc biRkcdPE&BRS TaNGrnteciSINERRRSarAf offfRidid - tiduistsfiapst ed
bel ow.. 203-ni tro- | er|d|n-ﬁ- | benzoi

4- m¥¥8h0||nitlhe_ gfr_e%n_cgbﬁ? (?lﬁf)ee?fi)@ IUm sUe asCtet?'aﬂs triphenylphosphine)palladium(0) in a

suitable solvent such as a mixture of toluene and water at a temperature rising from about 20°C
to about 150°C, preferably 120°C for a few hours, preferably 1 to 14 hours in the presence or
absence of a base such as TEA, DIEA, NaHCO; or K,COj3. The 4-arylbenzoic ester derivative
obtained can then be hydrolysed to give compounds of Formula (IV) by the use of a metal

15 hydroxide, e.g. lithium hydroxide, sodium hydroxide or potassium hydroxide, in a suitable
solvent such as THF, methanol or water or mixtures thereof, at a temperature ranging from

about 20 °C to about 50 °C, preferably at room temperature, for a few hours, e.g. one hour to 24

h.
20 Scheme 10

Br a E g

R:-B(OH), R LiOH or NaOH R
b b

R CO,Me Pd(PPh;), R CO,Me R® CO,H

NaHCO,, H,O v
Toluene ()

Alternatively, compounds of Formula (IV), wherein R* and R” are defined as above can be
obtained as outlined in Scheme 11 when R%is an aryl or heteroaryl group. The first step consists

25 of the esterification of a commercially available 4-boronicester-benzoic acid derivative using
conditions and methods well known to those skilled in the art, such as thionyl chloride in
methanol. This 4-boronicester-benzoic ester derivative intermediate can then be reacted with an
halogenated- or trifluoromethanesulfonyl-aromatic or heteroaromatic in the presence of a
source of palladium such as Pd(PPhs), in a suitable solvent such as a mixture of toluene and

30 water at a temperature rising from about 20°C to about 150°C, preferably 120°C for a few hours,
preferably 1 to 14 hours in the presence or absence of a base such as TEA, DIEA, NaHCO; or
K,CO;. The 4-arylbenzoic ester derivative obtained can then be hydrolysed to give compounds
of Formula (V) by the use of a metal hydroxide, e.g. lithium hydroxide, sodium hydroxide or

potassium hydroxide, in a suitable solvent such as THF, methanol or water or mixtures thereof,



4- pi peridi n-1-yl benzoic acid 4-[cycl ohexyl (nmet hynam no] - 3-ni trobenzoi c acid
4- (2-met hyl pi peridin-1-yl)-3-nitrobenzoic acid

254- (3, 3-wlofbasemspoperi di n-1-yl ) -3-ni trobenzoic acid PCT/EP2008/063185
3-nitro-4-pyrrolidin-1-yl benzoic acid ﬁlazepan-l-yl-B-nitrobenzoic aci d
4- (2- et hyl pi peridin-1-yl)-34trifluoronethyn benzoic acid

4- (2, 5- ddtrrctemppigitre BIngADb from-appyt29- ‘& tp @beid 9% 6F crraferally3t room temperature, for a
4- [ bi s( 2reBidarx ¥ et e Nrtdpalk. 3- ni trobenzoi c acid
3-cyano-4-(2-nethy|piperidin-l-yl)bgnzoic ?cid

6- ( 2- met hyl pi peri di n- 1- yl ) ni coti ni c°SR§mee 1

5-net hyl - 6- (2-net hyl pi peridin-1-yl)nicotinic acid

6[ 2- (et hoxynet hyppyrrolidin-1-yl]-5-methylnicotinic acid WO

2009/ 043890P€{T/ EP2008/ 063185 10 3- et hyl - 4<\pi peri di n- 1-yl benzoi c acid

4- pi peri di A< -9&-3-(trif|uorongb%ypbenzo%%j%ﬁ?d is nore particularly

descri bed i'n ‘phe~Eranpl es. 5 _Al'ternati vel "0 nds of Formula (1V),
wherein IR is dJI!ﬂ-d as abovgeand wherein g;ﬁfijgn aryl or heteroaryl
group, can be Bbt ane@0g$ outlined in SchenertO: eofmg st step consists of

coupling a commercially avail abl e 4-bronobenzoic ester derivative with a
comercially avail able aryl- or heteroaryl-boronic acid (Ra-B(OH)2), a
comercially avail abl e aryl- or heteroaryl -boronic pinacol ester or a

commerci al | p.avai | aljae aryl- or heteroaryl-tributyl stannane, 10 in the
presence of a source O IIadiun1suEﬁﬁé%NaéH=: Tj;i;L

tetraki s(tpdphenyl p | adi um(0) in a suis | vent such as a
m xt ure of t(ol ﬁ)gne gﬁd V\/atercpza?{!te a tenperature riUﬂ\éi n frorﬁHabout 20C to

about 5150C, preferably 120C for a few hours, prefer@bly 1 to 14 hours in
the presence or absence of a base such as TEA, DI EA, NaHCO3 or K2CCO3. The

4-aryl benzoi c, ester derjvati ve obtai ned n then be hydrol ysed t ive
Conpound® ted?atws'e/moeW%O‘?‘EW%R}&S@% n 5% gty of Roterbanyl orbip, can b

obtained as outlined in Scheme 12. The first step consists in bromination of 4-bromo-3-methyl-
benzoic ester derivatives using conditions known by one skill in the art such as NBS in the

10 presence of AIBN, in a suitable solvent such as CHCI; or DCE at a temperature rising from
room temperature to about 120°, preferably between 60°C and 100°C for a few hours. The
benzylic bromine of this intermediate can then be substituted by an alkylcarboxylate such as an
acetate by reaction with AcONa in AcOH, at a temperature rising from room temperature to
about 150°, preferably between 80°C and 120°C for a few hours, preferably between 5 and 24

15 hours. This intermediate can then be coupled with a commercially available aryl- or heteroaryl-
boronic acid (R*-B(OH),), a commercially available aryl- or heteroaryl-boronic pinacol ester or a
commercially available aryl- or heteroaryl-tributylstannane, in the presence of a source of
palladium such as tetrakis(triphenylphosphine)palladium(0) in a suitable solvent such as a
mixture of toluene and water at a temperature rising from about 20°C to about 150°C, preferably

20 120°C for a few hours, preferably 1 to 14 hours in the presence or absence of a base such as
TEA, DIEA, NaHCO; or K,CO3. The 4-arylbenzoic ester derivative obtained can then be
hydrolysed to give compounds of Formula (V) by the use of a metal hydroxide, e.g. lithium
hydroxide, sodium hydroxide or potassium hydroxide, in a suitable solvent such as THF,
methanol or water or mixtures thereof, at a temperature rising from about 20 °C to about 50 °C,

25 preferably at room temperature, for a few hours, e.g. one hour to 24 h.

30



15 hydroxide, e.g. lithium hydroxide. sodi um hydroxi de or potassium

hydr oxi de, in a suitable solvent such as THF, nethanol or water or m xtures
t her eof , WD 28090aBg®er at ure rangi ng from about 20 " C to alpowiErP28063185
preferably at roomtenperature, for a few hours. e.g. one hour to 24 h.
20Schenme 10 Li ON or NaCH CO2Me Pd( Pl Dh3) 4 RoCO2MeRbCO 2H NaHCG3, H20 (1V)
Tol uene Alternatively, conmpounds of Formula (l1V), wherein Rd and re are
defined as above can be obtained as outlined in Scheme 11 when Rd is an
aryl or heteroaryl group. The first _ste onsists 25 of the esterification
of a commercially avail abl e 4-bor onPERYRI2 benzoi ¢ acid derivative usi ng
conditions and nethods well known to those skilled in the art, such as
thionyl chloride in nmethanol. This 4-boronicester-benzoic ester derivative
i nternedilate can then be reatted with an hal ogenaged- or

trifluor8 Pc or heteroaronmafi n the presence of a
source of pall adi yssugh as Pd(PPh3) 4 i R.gysuitabl
m xt ure quen%nd—Sviaat a tenperature r ng from about 20C to
about 15 ef er ailqy, 120C ~ar~aBew héwdis, pref ers QA% o 14 hours in
the presenge or absence of a Hase such as TEA, Dl EAg, NaHCO8 or K2C(OB. The
4-aryl benz ic ester derivative obtained can then be hydr ol ysed to give
conpounds of Formula (1V) by the use of a metal hydroxide, e.g. lithium
hydr oxi de, sodi um hydroxi de or potassium hydroxide, in a suitable sol vent
such as THF, nethanol or water or m xtures thereof, WO

2009/ 043890PCT/ EP2008/ 0 3185 11 at a tenperatyge pangi ng fromabout 20 C to
about 50 C, Q;glz)ﬁ;ably atrroom tenperature, for Ja few hours, e.g. one hour
to 24 h. -BOH), NaOH

K,CO,, PA(PPh,), OAC  EtOH/H,0 OH
R® R®
5 (V)

The method for preparing the compounds of Formula (V) selected below:
2,2'-dimethyl-1,1'-biphenyl-4-carboxylic acid
2-methyl-2'-(triflucromethyl)biphenyl-4-carboxylic acid

10  3-methyl-4-(4-methyl-3-thienyl)benzoic acid
2'-methyl-2-nitro-1,1'-biphenyl-4-carboxylic acid
2'-methoxy-2-methylbiphenyl-4-carboxylic acid
2-methoxy-2"-methylbiphenyl-4-carboxylic acid
2'4'-dimethoxy-2-methylbiphenyl-4-carboxylic acid

15  3-methoxy-4-(4-methyl-3-thienyl)benzoic acid
4-(3,5-dimethylisoxazol-4-yl)-3-methylbenzoic acid
3-methyl-4-(2-methylpyridin-3-yl)benzoic acid

2-(hydroxymethyl)-2'-methylbiphenyl-4-carboxylic acid

is more particularly described in the Examples.

20
If the above set out general synthetic methods are not applicable for the obtention of
compounds of Formula (1), suitable methods of preparation known by a person skilled in the art

should be used.

25 The pharmaceutically acceptable cationic salts of compounds of the present invention are

readily prepared by reacting the acid forms with an appropriate base, usually one equivalent, in



Schene 11 Alternatively, conpounds of Forrmula (V), wherein IRa is an aryl
or heteroaryl group, can be obtained as outlined in Schenme 12. The first
step conswetso9m3dwoni nation of 4- brom) 3- net hyl - benzoipcTaEP@s/o6EBs vat i ves
usi ng conditions known by one skill in ¥he art such as NBS in the 10
presence of AIBN, in a suitable solvent such as CHCI3 or DCE at a

t enper at aceselyveyit; nbfpfcalcmse%@'mswméwmomlﬂ@ sodiugnethoxigrn 8odiyn ethexigdlspdiget ween

60C and G f&faséuﬁwdmiaéspotél;larﬁnhﬁam.dec n*é@ﬂégldiﬁhﬁfro%mﬁlé %alb.nwy%sdluate can
then be substituted ﬁﬁﬁ_‘ecar é\é ate such as an acet ateqﬁ/y reacti on
|

with AcCR%[‘ZPW'”ECQBQ“”eatd'eH‘a(‘@ at{lylengdiagming, Meolin he 8RISIATRS-Aevé@miee-about
1500, pr @b@’aﬂbé yndaiecﬁmamm&@@r@mdlt i}sz&ﬂ‘até@by &nb&WdﬂGMf&dryrFHs@bﬁb;ﬁéﬂd}tlobet ween
Sand 24 15 oyrs, In nterrrﬁ 1 ranrOI ntIJe cou t|n ”ﬁ]ﬁig Rm’rermally
avai | b|%”8'?y? by R%T%?%Sa??yﬁ %?%n‘?eDS%‘i‘ﬁ RAPBEGH) " &' CoRAErel a1y

avai | abl solatioplof thercatmet (eodiam gthylhexanopte, pegsEsdim dsidte), emploangaﬁmwrdura\h/lhlyh

avai | abl r ré | sour ce
of pall aglfe ?%glsegc(%{l%r{;@%agt Io(rPa tlaEe{s“ pﬁﬁﬁéﬁﬁ‘%ﬁ’ﬂéﬂg%iegé’ |88nde Hﬁ?@?%ﬁgggd@% tabl e
sol vent gftPnasolvgntri xt ure of toluene and water at a temperature rising from
about 20C to about 150C, preferably 20 120C for a few hours, preferably 1
to 14 ho n the presence or absence of bas uch as TEA DI EA, NaHCGO3
or K28 K ?Fdé”%tozfrf&}’ﬁ)'lféﬁ%?r%' REQAEES: CABPPHNIE g'é {%a{f)r?éﬂb‘éa?ﬂ"teﬁ‘é%tobe

hydr ol ysatérrtﬂv@t:olrﬂpdmn?pmuléf(l) Feaipiaying sUNAbldiyiterdoaversien afcha@iquestved|

hydr oxi d | ithi r oxi de, sodi um hydroxi de or potassi um hydr oxi de,
in a sui ?a%ntg/a e&seor?tslé?ﬁc%qheac\'HF met hanol or water or m xtures thereof,

at a tenperature rising fromabout 20 Cto about 50 C, 25 preferably at

room t enpefALUL Ghe dyRtheds HERWIRUBSany cﬁkrdL%PS‘on'ik%Bd bOFRuB-(1) Wiepend
2009/ 04383{012PCT/6E I8y bR ARGy dhy ’ epenaon
the specific substitutents of each molecule and upon the ready availability of intermediates

necessary; again such factors being appreciated by those of ordinary skill in the art. For all the
protection and deprotection methods, see Philip J. Kocienski, in “Protecting Groups”, Georg
Thieme Verlag Stuttgart, New York, 1994 and, Theodora W. Greene and Peter G. M. Wuts in
“Protective Groups in Organic Synthesis”, Wiley Interscience, 3™ Edition 1999.

20
Compounds of this invention can be isolated in association with solvent molecules by
crystallization from evaporation of an appropriate solvent. The pharmaceutically acceptable acid
addition salts of the compounds of Formula (I), which contain a basic center, may be prepared
in a conventional manner. For example, a solution of the free base may be treated with a

25 suitable acid, either neat or in a suitable solution, and the resulting salt isolated either by
filtration or by evaporation under vacuum of the reaction solvent. Pharmaceutically acceptable
base addition salts may be obtained in an analogous manner by treating a solution of
compound of Formula (l) and, which contain an acid center, with a suitable base. Both types of
salts may be formed or interconverted using ion-exchange resin techniques.

30
Depending on the conditions used, the reaction times are generally between a few minutes and
14 days, and the reaction temperature is between about -30°C and 140°C, normally between -
10°C and 90°C, in particular between about 0°C and about 70°C.

35 Compounds of the formula (1) can furthermore be obtained by liberating compounds of the
formula (I) from one of their functional derivatives by treatment with a solvolysing or

hydrogenolysing agent.



The nethod for preparing the conpounds of Fornula (V) sel ected bel ow
2,2"-dinmethyl-1, 1" - bi phenyl-4-carboxylic acid

2- met hyl -\Wo0-20dod4Bdouor onet hyl ) bi pheny1- 4 car boxyl i ¢ aci d pt@/EP2008/063185
3- et hyl - 4- (4- net hyl - 3-t hi enyl ) benzoi c T4ci d

2' -methyl -2-nitro-1, 11-bi phenyl-4-carboxylic acid
2' - met hoR&efezl:eﬁ@taﬁmgUn@ﬁ@@fpr the calvplysis Pi kydergeeclysis are those which conform to the

2- ”Et hoxsrriula W%V&Jﬁtaﬂh&ﬂ%%p&dﬁ?rﬂz&é&éd §mﬁ|6|aqd/or hydroxgl groups instead of one or
car nox ic acid

:2); met hg;(&%z?hoe} a;lpélﬂqr:gr}d/% htyﬂpéﬂkgmug%rpiggr@blaéh%e which carry an amino-protecting
gl ( 3t 5- flgﬂﬂi&;b glebs OWHbtogT b’oh)de&td’ﬁﬂ Mﬁidﬁﬁﬂ\z&lrﬂ:u&@ thdse which carry an R-N group,
met hy in enzoi.c
> Chy ol v Eerae sl ol Bt SRAR S LG en ot Padlgb RSt e cut ar 1 y
descri bechriyma mymle)xﬁlxrampbtes gr@&® indteddne ml:iﬁat@rrs@fta hydtoxg@lmtpaiol‘ sxyamdhethose
met hods gpe, E p'tH&@M&a {lPButt%?né%b&gfbH 8RuBlin G r(?joté’éc Er%EéEHrlugf (1),
ods 0 In

sui t abl e net preparation pefson s he art shoul d
be used. 9roye inaterg/aha389 P@N?%P2008/063185 13 a co- solvent Typi cal bases
are sodi um hydroxi de, sodi um net hoxi de, sodi um et hoxi de, sodiun1hydride

pot assi um hydr oxi pot assi um pet hoxi de, nagnesi u dr oxi cal ci um
hydr d¥i dg's Wé?‘ﬁ'ﬁﬁ%fa Ryt Ak, 'daﬂt@@%ﬁgiemﬁerot%cs%réﬂ%andé%%wgroxweg| uni ne,
benet hangn@eps tdibetpydeath e, m@ecpﬂaer eizhastatingl mateaige tf frerprotectinglyeoupa lptesest are

| sol at eddlﬁé/reﬁtq[%%egﬁeraanto her, tﬁg/can n r%%r? casesbge glgg etdlo%nse%ctNSe]L a non-sol vent. In
sone cases f’ g SoIUtToR the acid with a

solution of the cation (sodlun1ethylhexanoate magnesi um ol eate). enpl oyi ng

a sol vengpd @rﬁ“"ﬁn‘ﬁh‘o EIQ) cqr‘:r'gS OGS i€ BowAH: gerﬁ%lttermé%% Rlidi8d ﬁﬁ;ro@% whith JP@

ot herwi se 1sol at ed conc ntration an tion of a non-solvent.
Accor'di n@ut@@leéorfgﬁtgtﬁlgg (Jetohdn pPHe S5¥P agaiRpiShAAEalgragtiopmipLBviieh ar@&,qs;be

convert eg rb@odd 4Rk ﬂ\%tde‘é@eo%h@ﬁﬁﬁéﬂﬂééctfbﬁ ha®b8aH @irfidd)out BIBBL IS MOhS Holealab e
|ntercon¥er3|o cnni ques, wel he art I n

1
woner o MRS S B0l S s st B PO L Ba T RE v Bk ORE Y & (1)

w | | depermtalbyl groups. Since the amino-protecting groups are removed after the desired reaction (or

reaction sequence), their type and size are furthermore not crucial; however, preference is

20 given to those having 1-20, in particular 1-8, carbon atoms. The term “acyl group” is to be
understood in the broadest sense in connection with the present process. It includes acyl
groups derived from aliphatic, araliphatic, aromatic or hetero-cyclic carboxylic acids or sulfonic
acids, and, in particular, alkoxy-carbonyl, aryloxycarbonyl and especially aralkoxycarbonyl
groups. Examples of such acyl groups are alkanoyl, such as acetyl, propionyl and butyryl;

25 aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl and tolyl; aryloxyalkanoyl, such as
POA; alkoxycarbonyl, such as methoxy-carbonyl, ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl,
BOC (tert-butoxy-carbonyl) and 2-iodoethoxycarbonyl; aralkoxycarbonyl, such as CBZ
("carbo-benz-oxy"), 4-methoxybenzyloxycarbonyl and FMOC; and aryl-sulfonyl, such as Mir.
Preferred amino-protecting groups are BOC and Mir, furthermore CBZ, Fmoc, benzyl and

30 acetyl.

The term “hydroxyl-protecting group” is likewise known in general terms and relates to groups
which are suitable for protecting a hydroxyl group against chemical reactions, but are easy to
remove after the desired chemical reaction has been carried out elsewhere in the molecule.

35 Typical of such groups are the above-mentioned unsubstituted or substituted aryl, aralkyl or acyl
groups, furthermore also alkyl groups. The nature and size of the hydroxyl-protecting groups are
not crucial since they are removed again after the desired chemical reaction or reaction

sequence; preference is given to groups having 1-20, in particular 1-10, carbon atoms.



15 the specific substitutents of each nol ecul e and upon the ready
availability of internedi ates necessary; again such factors being

appr eci atwo 2by/tsbgyse of ordinary skill in the art. For aCh/Epb@spszsecti on
and deprotection nethods, see Philip J19Koci enski, in 'Protecti ng G oups"”,
CGeorg Thiene Verlag Stuttgart, New York, 1994 and, Theodora W G eene and
Peter G Examnfgaef hvgroxww@“@m greuny @'@pgter aliagpeyail, ¢- naﬂmchzﬁmzwl" P- W1 ey

| ntersci ﬁﬂ@%enz%wp@uéde@mfo%ﬁ9t%n maN &mm@wn%e%fbénml%na RyERkjIaR can be

isolated in association with solvent nol ecules by crystallization from
evapor at PERCUFY RFEfeIFsk opri ate sol vent. The pharnaceutical |y acceptabl e acid
addi tion sal ts of the conpounds of Formula (1), V\/ni ch contain a basic

TR L R R T
sui t abl ethscmrojeatlogn groapdsemefqr esamgplé ngingstrangiasigs eatd&ahtegaohsiv ugpg TrAbrati on or
by evapo‘sé}lsmm a%dgut aY&q}és\ﬁg‘oﬂfer%D&]g[)ﬁ&%m@Qm&soEN&J‘JS hyﬁ’mﬁﬂ}‘?&&‘d’& br&lelré b

acceptab e base addition talned 1 n an’anal ogous nanner

t r eat i nga@d:$EPNA PrEANIS FArbSIPOUIIEE: élﬂCh%rtrﬁﬁﬁ‘IkéOqCE}'C il or siHfork aé'dﬁrt%.'Pfha%n aci d
center, MédBnd o'$Hltélé‘@{egulmﬁz%cldB@ﬁé‘pr%’é?%@ ofPn %ltbﬁalﬁﬁéﬂ Meﬁﬂg IB&hivh, but

|nter onverted usi ng i on- e% e resin tec ues %In che
condi'0i ol§oLAwaYs ResEsseRA SHif rl‘?'f‘ Thadvent Se”@@ﬁ" Y9r96%'9v€8 éiféﬂ???‘ it es and
14 days, aady] stidheasrazaiid doih) ethermemmtasrtarahsdrbmtanmmucﬂbwtamdﬁ@Gmhds]DWC

normal |y an QC, | cul and about
70C. 35 @ﬁ%‘g’gﬁg hydr]p(% ﬁo guc% a%dlc(l%é)n?etltianfemﬁher%ﬁ)m dlsq) algqbrsasé)c%

| i berati mgthem‘rp@hmd%omoptrmnoloamzaer( Mixtdresof the abayp- nnerwomedfamlvemsarml

deri vat i yagethbrd LRALITEFEA WgFé?erQb@%éﬁ%lé? gfégmﬂﬁoﬁx%%ed?‘a'fé(rﬁiepgo@&?%d WO
2009/ 043890PCT/ EP2008/ 0631 referred starting naterial or the

sol vdPy sPYCRHIPARAM 1S GefrsRys Heeddp Enetiprase AR ‘?f@ﬁ?t&r%ﬁdt d7ee pypMericacd ) |
but cont Rithe &86 basSPRNGbEDNRERbRE1RE fEGThdQeRgé are etw&ﬁt@%ébhs@ beMRSn bbsltead of

an- am noD Are R PAG. BRTA Rer Ut S P e Boelty o an N atom in

particul ar those which carry an R -N group, 5 in which R denotes an

h
am - br PELL Gl ARy, LOGLES, O B cH DAL, PR g cary @
examle ¢ibtgemaHianh oTeTTooaRRTaximateiis 3foBMNiChin(digxane at 15:30°Eyans heEIIRC gr oup,

i N whi chgRp 86008 88avRd Bff%lﬁgfah Bﬂpr%%lfélydt@%b?%lu%n 8f dng%aﬂﬁn%llp 101t is
al so p055| bI e for a plurali of - identical or different protected am no

and/ or h@a;h&lg\ane or plperldme in DMF at 15- 30 C.

Protecting groups which can be removed hydrogenolytically (for example CBZ, benzyl or the

25 liberation of the amidino group from the oxadiazole derivative thereof) can be cleaved off, for
example, by treatment with hydrogen in the presence of a catalyst (for example a noble-metal
catalyst, such as palladium, advantageously on a support, such as carbon). Suitable solvents
here are those indicated above, in particular, for example, alcohols, such as methanol or
ethanol, or amides, such as DMF. The hydrogenolysis is generally carried out at temperatures

30 between about 0 and 100°C and pressures between about 1 and 200 bar, preferably at 20-30°C
and 1-10 bar. Hydrogenolysis of the CBZ group succeeds well, for example, on 5 to 10% Pd/C
in methanol or using ammonium formate (instead of hydrogen) on Pd/C in methanol/DMF at 20-
30°C.

35 Examples of suitable inert solvents are hydrocarbons, such as hexane, petroleum ether,
benzene, toluene or xylene; chlorinated hydrocarbons, such as trichloroethylene, 1,2-
dichloroethane, tetrachloromethane, tri-fluoro-methylbenzene, chloroform or dichloromethane;

alcohols, such as methanol, ethanol, isopropanol, n-propanol, n-butanol or tert-butanol; ethers,



groups to be present in the nolecule of the starting material. If the
protecting groups present are different fromone another, they can in many
cases be wbeawad3phf sel ectively. The term "am no- prot erptjlmg'zrglsmlsmssr S
known in general terns and relates to é@oups whi ch are 15 suitable for
protecting (blocking) an am no group agai nst chem cal reactions, but which
are easysuch asdirgwbetaen dirsopipgyl sy rtetdarwg@fﬁr@a(lTHFéercdiwne ehesokrikars.caeh ped out
el sewher eth¥|ené HFcARbREHERYI onﬁeh@@rhyr erheﬁérverhwnelg%owrﬁethrr etrea(oﬁ }fnlrkl ar,

unsubstitu or substituted acyl yl, aral ox% % or groups.
Si nce t hEFIRAS NP PEPETPTHY Qj'raé‘ﬁﬁ"s aé[}“éesr%’r?ﬁx?é&c%*? e 4 etha'egfrt?'atﬁer'\éact. on
(or r eacinetylipgesiidemnc@MP)loh dinfetHyyfdemanide $DME); aitried, emdhr‘e&raraseroﬁrtrrn@tsumcrxwesal

however , refere havin articu

o bost arBie TR e T3 ShER shfboh A3 FaC B iRuE P o R BB %0est
sense | na@hnaedtnlmcomnobndmeuqmrmmmqmmameessrtrobenzem:Ieat&% saahyds efrypups
derived 5&3%%Q%hﬂﬂﬁﬁggﬂhQEQQEQOQﬁéC aromati c or hetero-cyclic carboxylic
aci ds or onic acids, and, in particular, alkoxy-carbonyl,

aryl oxycarbonyl and especial Iy aral koxycarbonyl groups Exanpl es of such

acyl gr OEQ&S%R bélsgﬁd?rﬁ%lj foﬁé%éhwpﬁ:s uﬁﬁ&&déltlc abll @pum%uoﬂ NaOMby Ko in %5ter
S

n
ot 68, bRy SRS syl s RerLien st ABOCH bony

ethoxycarbonyl 2, 2, 24r|chloroethoxycarbonyl BOC (tert-butoxy- carbonyl)
Zmrj’retzhlogergglzy c%/g(rg %chlfuqh%rn?%iég %Va' Con ejn(%lopeq Z lfsr C%rnba%ldtl\)/tenz oxy").,
Preferr edrlerrﬁerooardrydtle@on aﬂgllagedﬂm m@smmrmmtlttﬂw alkrehamlre@r GBgtedFnoc,
benzyl apgh &M, @F“N)—QlOEtTéh@aﬁth%BusIQYrgérpﬁ%rlt s&rérrt%%r ﬁ@dr%l%ﬂreth‘aﬁ brﬁw se
known in genera rms and atés to group are surta

pr ot 86t i A/ IMPEMEBEPNcR AlFsagarhas t”@ﬁ‘éﬁﬂ'ﬁﬂ orrpérg&rﬁq ghiemMpBiFfures @“@%ﬁg‘f to
renove agd-eranghaodesi red chem cal reaction has been carried out el sewhere
in the nolecule. 35 Typical of such groups are the above-nentioned
unsubstituted or substituted aryl, aral kyl or acyl groups, furthernore al so
al kyl gr DhepsforeTthe imehtiorealsvdlatisze thefprédaeatiop df e ybmpowtdsof forguig(ipaps are not
cruci al §QQQ@H&QQ%anEHE&ﬁRW%Q again after the desired chenical reaction or
reacti on seq ef'erence i s given to groups having 1-20, in particul ar
1- 10200arbon atons WO 2009/ 043890PCT/ EP2008/ 063185 15 Exanpl es of
hydroxylaﬁ;&%ﬁﬁbh@gﬂgmqmpg are, inter alia, benzyl, 4-nethoxybenzyl,

pni tro-benzoyl, p-toluenesul fonyl, tert-butyl and acetyl, where benzyl and
tert-butyl are particularly preferred. 5 The conpounds of the forrmula (I)
are liberated fromdheir functional derivatives - depending on the
protecting groupfdsed - for exanple using strong acids, advantageously
using TFA or perghloric acid, but also using other strong inorganic acids,
such as hydrocko acid or sulfuric acid, strong organic carboxylic

aci ds, such asltrichloroacetic acid, or sul f oni ¢ acids, such as benzene- or
p- toluenesulfdﬂf Z 'Qb TheApresence of an additional inert solvent is
possi bl e, but

25 wherein W, R? and R” have the meanings given above, and T is OH, or a leaving group, such as
Cl, Br, |, imidazolyl, pentafluorophenoxy or the product of the reaction of isobutyl chloroformate
with formula A, wherein T is OH, is reacted with

a compound of formula B
30



10 is not always necessary. Suitable inert solvents are preferably organic,
for exanple carboxylic acids, such as acetic acid, ethers, such as

t et r ahydrwbuo@m4sgoodi oxane, am des, such as DV, hal ogemetmmmmﬁnsar bons,
such as di chl oronet hane, furthernore al'§o al cohol's, such as nethanol,

et hanol or isopropanol, and water. M xtures of the above-nentioned sol vent s
are furthernore suitamie. TEA is preferably used in excess w thout addition
of a further so) and 15 perchloric acid is preferably used in the form
of a mxture oR acid and 70% perchloric acid in the ratio 9:1. The
reacti on tenper at bz ? kethe cl eavage are advantageously between about O
and about 50C, preflerab between 15 and 30C (room tenperature). The BCC,
QBu and Mr %gﬁ < Ohf or exanpl e, preferably be cleaved of f using TFA
in 20 dichloro hane” or using approximately 3 to 5N HCl in di oxane at
15-30C, and the FMOC group can be cleaved off using an approximately 5 to
50% sol uti on of di nethylam ne, diethylamne or piperidine in DMF at 15-30C.
Pr ot ect i whergindripB® avtui Rthagathelmseaniwgs gizen theogeiwibyytln tred prgsepteof scivept e CBZ,
benzyl o, ke, g%ﬁa%pssrea Lineoh bl AEHEANBEA Auinin G LG 10 RA Aeb ©
derivati Ve thereo can be cleave for exa treatnent with

hydr o§enrriepenchef @ﬁ@?@ﬁ@@ndﬁnsatmd@@wétsum @ﬁE%Qéﬁ@Ff@ faswitﬁlblpél%‘tlapy%éﬁdal yst,
such as patdralj HMe FEYR0E BESPARhY s@ahassmocwzﬁ\,or%mt%msanmmndéw table
sol vent s here are those indicated above, in particular, for exanple,

al cohol s, such as nethanol or ethanol, or am des, such as DW. The

hydr ogenahdy&tisnally agase baadid/ofd@s forrewla qws cativeitedes aicdt@s saf3. bet ween about 0O
and 100C and pressures between about 1 and 200 bar, preferably at 20-30C
and 1-10 bar. Hydrogenol ysis of the CBZ group succeeds well, for exanple,
on 5 100 TO%ugdLChe apendichiznmothedermisaving @owmpreienabiyotematee .iBnsltae adeastively
hydrern%o&ﬁﬁecﬁ@ﬁ%rde %Q@n@ é pleatan g&lvaéggst&%nﬁ%@gmhﬁéopglkﬁéﬂl'lfg x? i nert
solvents are rocar bons, suc hexane, petrol eum et benze

t ol uene B@vingyl- ﬁ@borcﬁﬂomﬁu w&%&?lmﬁhﬂwf%ﬂw Orérﬁ'éﬁroa@tfwlspkfﬂwt@%sd@r hyI ene,

1,2- di C%@Dl%ylbﬁgﬂﬁavuﬁg@-{@@d%&f A6 nﬁér@r,abﬁ/rahefwmqugrg@myl@@)zene

chI or of o%m or chI or g fah t hanol ,

i sopr opa Bﬂ"ca'%o pr'e pRR b rach"aﬂaff o C%P"’Wb??“%i’.?t“éﬁﬁ‘iﬂ' aCV&“H%FE‘?C“O%re
2009/1(5438&@%5/&9%0&8:&106}3&85@@@ incthe atandhre tvikds, ﬂi:hles Hodbérswipyl opgthodsnher |
t et rahydyof ur an [ X o e r hyl | ycol
nonormet hder-r or<1:1an|sc |_ﬁzen(i-)e gﬁ?{tgooas oﬁ"Or nY %neermétfys?/ G org; hleTg%leﬁ%& %éu?tg?%)ggl yIe) :
ket ones, Astuehzd astegscae @ﬂ\@ntﬂgebwﬂsafnmrr@ in &itd., @E@xarsule Hﬂramhm@ttlammﬂéOBt or

di et hyI R%?Elr%@s%@mmmq}’et hyl pyrrol i done (NMP) or dinethyl-formam de (DW);
nitriles, such as acetonitrile; sulfoxides, 5 such as dinethyl sulfoxide
(DVB0) : carbon disul fide; carboxylic acids, such as formc acid or

20 The formula (1) also encompasses the optically active forms (sterecisomers), the enantiomers,

the racemates, the diastereomers and the hydrates and solvates of these compounds. The term
“solvates of the compounds” is taken to mean adductions of inert solvent molecules onto the
compounds which form owing to their mutual attractive force. Solvates are, for example, mono-
or dihydrates or alcoholates.
25
The term “pharmaceutically usable derivatives” is taken to mean, for example, the salts of the
compounds of the formula (1) and so-called prodrug compounds.
The term “prodrug derivatives” is taken to mean compounds of the formula (1) which have been
modified with, for example, alkyl or acyl groups, sugars or oligopeptides and which are rapidly
30 cleaved in the organism to form the active compounds.
These also include biodegradable polymer derivatives of the compounds according to the
invention, as described, for example, in Int. J. Pharm. 115, 61-67 (1995).



acetic acid; nitro conpounds, such as nitronethane or nitrobenzene; esters,
such as ethyl acetate, or mxtures of the said solvents. Esters can be
saponi f i estp 2b@vo4ssoanpl e, using acetic acid or using Li OBCTN®CHS8063180H | n
water, 10 water/THE, water/ THE/ et hanol '®r wat er/ di oxane, at t enper at ures
between 0 and 100C. Free am no groups can furthernore be acylated in a
convent i OfaFormalanBrlsesnaeNrasserctanrolindsy Whttseio R® isrfPhy whergia Avis aglekg¥eat ed usi ng
an unsubgddqtistdeed or substituted al kyl halide or reacted with

CH3- C(=NH) - OEt, advantageously in an inert solvent, such as dichl oronet hane
or THE 15 and/or in the presence of a base, such as triethylamne or

pyri di neTheforrh@apisled emodmphsdedeempoundd Whamth R\39G, Therefore, the invention
also relates to the preparation of the conpounds of formula (1), and salts
theregf, characterized in that 20 a) a conpound of fornula A 25 wherein
W Ra anthdRpormaiad|)talse eneampasgss gampenngsbhwehesein dlletidehotes a@dfurated . ainb@anatenlg
group, s ; o NP s o Ing t af | uorophenoxy or the product of
t he reac?f%%rﬁgtllccqeéeorgg%% nnghr{ggggﬁgé )r{raNtaet&ﬁ\thh formula A, wherein Tis OH is
react ed We fermaulz dhglsuerropmassss mixtaresof Npconpmnda sy oy Jos*eBRiEs 5

mixtures of two diastereomers, for example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or
10  1:1000.

These are particularly preferably mixtures of sterecisomeric compounds.

In a preferred embodiment, the invention provides compounds of Formula (I’)

15
R1
N
R? 7 c
OR
o—N .

R

Wherein R?, R?, are as above defined
R'isHorF
20 R°is CF; or Me

In another preferred embodiment, the invention provides compounds of Formula (1)

R1
N
z (| OR°
O/N III
R R

25 Wherein R®, R°and R' are as defined under Formula (1) and wherein R* denotes Hal, A,
CH,OA, CH,N(R3),, OR?, N(R?),, NO,, N(SO,)Me),, CN, COOR®, CF3, OCF3, CON(R?),,



17 wherein Rl, R2 and IR have the neanings given above, preferably in the
presence of a solvent and of a suitable base, such as an am ne |ike TEA,

DI EA or Nwbl20@wo48890case T is OH, in the 5 presence of aPewiHPalIsMH63185
condensation reagent, such as EDC and e resulting product is cyclized,
preferabgé in the presence of an amine, such as DI EA TEA or

t et r abut YRERMINRCONIB M&°S@. 68R oPRN( §)a SPAse SSrAaRteaylopyride (€& kb a (1)

i's convecbefﬁa%nrcs}cm?ﬁ]nqiom (R9),. ﬁéﬁﬁabl}ﬁx .Ihm&%egmomhet iSRaGithd r%?attlerBﬁ the
tern1|eaV|n%ggr re erabl'y enote d or a reactivel

group, shEN 'tlhd? p@ﬁ%ﬂﬂ]ee””gé}‘?a%r&ﬁ ] vBY itig ’%%%“5‘9 of 8i&ri¢ Rindranen ‘?rd’éCHPStat'C
al kyl SU| fntH?eﬁtIOMsywhaR'i RYis br&ecauhbanaliall onsn 4lksgTcasiakbitairiy hytb sehifvenmylomsy or

trifl su fQ or ar Isu fon havi n ar bon, at ons
(pr et &r a8 LS 8y b 5 R Pl o PR gfes e 576 0Bl

acti vat i mst gftha melecde. wﬁxwmcgrpmiqzrrabdy tGHbi €aHs, &C ¢l a@Clon @Ie@ﬁl-iamnd Fﬁnse 15
descri be N LEgr 0 a i ch as
Fbuben-VéylEmkggﬂ%d%ﬁsdé%qgiggn?ggxegg eé?ekﬁﬁktﬁﬁgﬁq g”@?gﬁﬁbéﬁ%

Chem stry], GCeorg-Thiene-Verlag, Stuttgart). Act ivated esters are

advant ageously forned in situ, for exanple through addition of HOBt or

N- hydr.oxysucci ni m de. 20 The fornula (I') also enconpasses the optically
activd forns (stereoisoners), the enantioners, the racenmates, the

di astereonmers and the hydrates and sol vates of t hese conpounds. The term
"sol vates of the conpounds” is taken to nmean adductions of inert solvent
nol ecul es onto the conpounds which formow ng to their nutual attractive
force. Soiciaerws iagiecn tbdre @umephds offnuegt divéntidn selesied fromltirohidvategouRs The
term "phargpgeutical ly usable derivatives" is taken to nean, for exanple,
the salts of the conpounds of the fornula (I) and so-cal |l ed prodrug
conpdénds. The term "prodrug derivatives" is taken to nmean conpounds of
the formula (1) which have been nodified with, for exanple, alkyl or acyl
groups, sugars or oligopeptides and which gre rapidly 30 cleaved in the

OH

organismto formthe ac e conpounds e dl so i nclude bi odegradabl e
pol ymer derivatives of /t he u.- A to the invention, as
descri bed, for exanple, |n R} 115 61-67 (1995). WO
2009/ 043890PCT/ EP2008/ 0 o—N _O
O‘N
O_
o/\\ N
N 7



18 The Formula (I) al so enconpasses conpounds wherein Ra is OA wherein Ais
as above described. The forrmula (1) al so enconpasses conpounds wherein IR
is H 5 TWe2bewossgoa (1) al so enconpasses conpounds wher eCm/Bred0sde3184 es a
saturated, unsaturated or aromatic het%@ocyclic ring having 1 to 4 N atons.
The forrmula (1) al so enconpasses m xtures of the conmpounds of the fornula
(1), for exanple m xtures Qf two diastereoners, for exanple in the ratio

1:1, 1.2, 1:3, 1:4, 1:5 0, 1:100 or 101:1000. These are particularly
preferably m xtures of &t @oi soneric conmpounds. In a preferred enbodi nent,
the invention provides cagpowndsyof Formul a (I 5 Werein Ra, IR, are
as above defined Rl is H i g ‘ Me I\n anot her preferred
enbodi ment, the inventiag deg co 'éf Foﬁnula (I") CRC Rx Rb 25
Wierein IR, Rc and Rl are as defi ned Fo a (1) and wherein Rx

denotes Hal , A,
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CH20A, CH2N(R3) 2, OR3, N(R3)2, NO2, N(S02)Me)2, CN, COOR3, CF3, OCF3,
CON(R3) 2, WD 2009/ 043890PCT/ EP2008/ 063185 19 NR3COA, NR3CON( R3) 2, NR3S02A,
COR3, 302MORB()94380A or 602A, phenyl, Bi/ridyl, - [ C( R3) 2PpCDBR3008/063185
-0[C(R3)2]-CON(R3) 2. Preferrably R' is“fn such position that it limts the
rotation of the ring Z with respect to the ring bearing R5, by the neaning
of steric hindrance or electrostatic interactions with R5. R' is
preferrably an al kyl or an/al koxy chaiQLEontaining 1 to 5 carbon atons. 5

R' is nost preferrably ched t he,atOm adj acent to the atom which
links the ring Z to the res{ R' is nost preferrably -CHS,
F, d, -OCH3, -CH2 and S 3 > CH3, -C21-15, F. O,
-OCH3, -0C21-15, -CH2 ; \ ; CF3. 10 Preference is given

to the conpounds of the pregeaN invention.~séfacted fromthe follow ng group
11 to 179: 15 WD 2009/ 043890PCU—EP2008/0
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and pharnmaceutically usable derivatives, solvates, salts and stereoi soners
t her eof , wocbesdispgpom xt ures thereof i nzgl | ratios. PCT/EP2008/063185
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5 For all radicals which occur nore than once, their meanings are

i ndependent of one anot her. Above and bel ow, the radicals or paraneters Ra,
Rb, Re, Rip2w®4is90 R3, W T, X, A Ar, Het and n have Phe/PPe@S8i063)85

i ndi cated under the formula I, unless %&pressly stated ot herw se. A denotes
al kyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5, 6, 7, 8,
9, 10, 11 or 12 10 carbon atons. A preferabply denotes methyl, furthernore
ethyl, propyl, isopropyl, butyl, isobutfylssec-butyl or tert-butyl,
furthernore al so pentyl, 1-, 2- or 3-nethyl yl, 1,1-, 1,2- or

2, 2-di et hyl propyl, 1-ethyl propyl, -, 3- or 4-nmethyl pentyl,
1,1-, 1,2-, 1,3-, Z42-, 2,3- 3 vet utyl, 1- or 2-ethyl butyl,
1-ethyl - 1-met hyl propyl, 1l-ethyl 1,1,2- or 1,2, 2-
trimet hyl propyl, furthernore®prefe for exanple, trifluoronethyl. 15 A
very particularly preferably dend{es al kyl having 1, 2, 3, 4, 5 or 6 carbon
atons, preferably nethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, hexyl, trifluoronethyl, pentafluoroethyl,
1,1, 1-trifluoroethyl. In a preferred enbodinent Ais perfluorated. A
furthernore denotes -(CH2) nQ( CH2) nOR3, & 2) NNR3( CH2) 2N(R3) 2, especial ly
-(CH2) 20( OH2) 20R3 or - (CH2) 2NH( CH2) 2N( 2. 20 Cycl oal kyl are cyclic alkyl

Cycl oal k r ef erably denotes
cycl ohexyl or cycl oheptyl.
roup bond to the rest of the nol ecule

via a carbon chain and 25hawvige ), 30% 5 6, 7, 8 9, 10, 11, 12, 13,
14, 15, 16, 17, or 18 carbon afors. Cycl oal kyl al kyl ene preferably denotes
cycl opropyl net hyl ene, cycl obutyl net hyl ene, cycl opentyl net hyl ene,

cycl ohexyl net hyl ene or cycl oheptyl net hyl ene. Al kyl ene is a bival ent
carbon chain having 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 carbon atons.
30 Alkylene is preferably nethyl ene, ethyl en®e, propylene, butylene,

pentyl ene or hexyl ene, furthernore branched &l kyl ene. WO

2009/ 043890PCT/ EP2008/ 063185 36, :?:ii:}
o)
156 N
o )<
oN

containing 3 to 12 carbon atones.

cycl opropyl, cycloputyl, cyclape
Oycl oal kyl al kyl ene™%s” a cy K
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Ra is preferably Ar, Het or OA especially Ar or Het. | f Het denotes a
N- At om bearing saturated heterocycle, Het is preferably linked to the rest
of the 5 wol2eeul4ssogi @ an N-Atom The al pha position i s mexrtEpe@siobd1ss N- At om
Ro is preferably H A OH OA especiaPly -OCH3, -0CF3, -CH3, -N®, Hal,

- CH20R3, - CH2NHSQRA, - NHSQRA, -NH2, - CH2NHCOCH3, - CH2N(CH3)2, - CH2NH2,

- NHCONH2, - (CH2) nSO2R3 - N( SO02A) 2, -0OO2R3, or -CF3 10 The invention also
enconpasses conpounds of Forrula (I Yerein Rb ,0R3, CN, or Hal IR

pref erably denotes al kyl, | uoral kyl, especially -CH3,
- C2H5 or- CF3. Conpoup ein Fe denotes H are
preferred as inter @dl at =15 synt he of ot her conpounds of
formula I. R3 is preferab al is prefé)rably F, G or Br and especially
For d. 20 Preferably, at epe of R1 and R2 denotes F or d. Rl
preferably denotes F or H 25Rl1 ks preferably in para position to the group
ORG R2 is preferably F or H especially H Wpreferably denotes CH 30 n
is preferably 0, 1, 2, 3, 4 or 5 and nore preferably 0, 1, 2, 3 or 4.
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An aromatic carbocyclic ring preferably denotes phenyl, naphthyl or

bi phenyl. 35 Ar denotes, for exanple, phenyl, o-, m or p-tolyl, o-, m or
p- et hyl phwoybos/oasgoom or p-propyl phenyl. o-, m or p-iseprapgéoshenys, o-,
m or p-tert-butyl phenyl, o-, m or p-Hydroxyphenyl, o-, m or

p- ni trophenyl, o-, m or p-am nophenyl. o-, m or p-(N nethylam no)phenyl,
0o-, m or p-(Nnethylam nocarbonyl)phenyl, o-, m or p-acetam dophenyl, o-,
m or p-mnmethoxyphenyl, o-, m or WO 2009/ 043890PCT/ EP2008/ 063185 37

p- et hoxyphenyl, o-, m or p-ethoxycarbonyl Phe o-, m or

p- (N, N-di net hyl am no) phenyl, o-, m or p-(N,\\ et hyl am nocar bonyl ) phenyl ,
o-, m or p-(Nethyam noyphenyl 7 p- , N- di et hyl am no) phenyl ,
o-, m or p-fluorophenyl, xo-, ‘¥ p-bXonpphenyl, o-, m or

p- chl orophenyl, o-, m or p=(net ul f o@am do) phenyl, o-, m or

p- (et hyl sul fonyl ) phenyl, o, mot p- 5 am no-sul fanyl-phenyl, o-, m or

p- phenoxyphenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or

3, 5-di net hyl phenyl, 2.3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl,
2,3-, 2,4-, 2,5-, 2,6-. 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-,
3,4- or 3,5-di bronmophenyl, 2,4- or 2,5-dmni Frophenyl, 2,5- or

3, 4- di met hoxyphenyl, 3-nitro-4-chlorophenyl, 3-am no-4-chloro-,

2-am no- 3-chl oro-, 2-am no-4-chloro-, 2-amt chl oro- or

2- am no- 6- chl or oph |, 2-ni i am no- 10or
3-nitro-4-N, N-di ne | am nophen i am nophenyl, 2,3,4-, 2,3.5-,
2,3,6-, 2,4,6- or 3,4,5- trichl ohenyl o2, 4, 6-tri net hoxyphenyl

2- hydr oxy- 3, 5-di chl or ophenyl , p-iodophenyl, 3,6- dichloro-4-am nophenyl.
4-f| uoro- 3-chl orophenyl, 2-fluoro-4-bronmophenyl, 2,5-difl uoro-4-brono-
phenyl , 3-brono- 6- net hoxyphenyl, 3-chl oro-6-net hoxyphenyl,

3-chl or o- 4- acet am dophenyl, 3-fl uoro-4-nmethoxyphenyl,

3- ami no- 6- net hyl phenyl, 3-chl oro-4- acet aniidophenyl or 2,5- 15

di net hy1- 4- chl orophenyl . Ar preferably deRote for exanpl e, phenyl which
is unsubstituted or nonosubstituted, disubst [ed or trisubstituted by A
Hal , OR3, CF3, OCF3, NO2 and/‘or | f M. s~phehyl, it is preferably
substituted in 2'p8¥%tion9\i.éf ho- position to the oxadi azol e bearing
nmoi ety. Ar is 20 preferably substituted Dy A, OR3, CF3 OCF3. Ar
particularly preferably denotes, for exanple, phenyl which is unsubstituted
or




nonosubstituted or disubstituted preferably nonosubstituted, by F, OCHS,
CH3, CF3, phenyl and/or pyridyl, such as, for exanple, 2'-nethoxy-phenyl -
2' -trifl wwoaowtdaydeophenyl - (aryl bear|ng 25at | east a 2'pcImpdostocEss ) ,

2' -chl oro-phenyl. 2'.6'-dinethyl - pheny ' -al kyl - phenyl -, preferably
2' -nmet hyl - phenyl . Ar very particularly preferably denotes one of the
foll ow ng groups: 30 preferably WO 2009/ 043890PCT/ EP2008/ 063185 38

Wherein X1 and X2 are inde ntly of one anoth?r F, d, -0OCH3, -CH3,

-CG2H5, -CF3, -0CF3, -
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0-isoPropyl, -0-isobutyl, -OCH2CN, -OCH2cycl opropyl, -CH2CH,
- CH20-i soPropyl, -CH20- 5 isobutyl, -CH2OCH2cycl opropyl, -CH2ZNwe2, -CF20
C2H5, - NHREO 2bw/0438db1 COEt, - N HSOZNIVEZ - NHSQ2pr opy! , @HmemlsmlmsE
-CH2pirolidine, -CH2NHWe, -802Me, CH2§62Nb CCCHZONB - (CH2) 30Mve,
-0(CH2) 20Me, -CO2H, -OH, -NO2, -CN, -NHSQ2CH3, and/ or phenyl or pyridyl or
pi peri di ne or norpholine, mhich i's prefe%rbly unsubsti t ut ed, Mor e
preferably, X1 and X2 denote independently one anot her -F, -OCH3, -CH3,
-CF3, -0CF3, 10 -OH, -N@2, -0ON, and/ or ph. or pyridyl, which is
preferably unsubstituted. [ : 6-to 14 menbered ring system
and denotes, not w-hstandi ngy ubstitutions, for exanple, 2- or
3-furyl, 2- or 3-thienyl, , 1-, 2-, 4- or 5-imdazolyl,
1-, 3-, 4- or 5-pyrazolyl, 2-, or 5-oxazolyl, 3-, 4- or 5-isoxazolyl 2-
4- or 155-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-,
5- or 6-pyrimdinyl, furthernore preferably 1,2,3-triazol-1-, -4- or -5-yl,
1,2,4-triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 1,2,3- oxadiazol-4- or
-5-yl, 1,2,4-oxadiazol 3- or -5-yl, 1,3, 4- thladlazol 2- or -5-yl,
1,2, 4-thi adi azol -3- or -5-yl, 1,2, 3- ttu adhazol - or -5-yl, 3- or
4- pyridazi nyl, pyra2|nyl 1-, 2-, 3-, 4-,° & or 7-indolyl, indazolyl,
4- or b5- |50|ndolyl 1 or b5- ben2|m yl, 1-, 3-, 4-, 5-, 6- or
7- benzopyr azol yl | &2#<E:>é£{g' azblyl, 3-, 4-, 5-, 6- or
7- benzi soxazol yl, 2-, 5 or engot hi azolyl, 2-, 4-, 5-, 6- or
7- ben2|soth|azolyl 4- T 6- 0 -beng=2, 1, 3- oxadlazolyl 2-, 3-, 4-, 5-,
6-, 7- or8qU|nonI 1-, 3, 4-, 5-, 7- or8|squ|nonI, 3-, 4-, 5-,
6-, 7- or 8-ci nnollnyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or
6- qui noxal i nyl, 2-, 3-, 5-, 6-, 7- or 8-2H benzo-1, 4-oxazinyl, furthernore
preferably 1, 3- benzodloxol 5-yl, 1, 4-benzodi oxane- 6-yl ,
2,1, 3-benzot hi adi azol - r /-5- 25 yl or |2, 1, 3-benzoxadi azol -5-yl . The

o]

heterocyclic radi cal s nay é? be parti af ory fully hydrogenated. Het can
thus al so denote, for exanpl¢, 2, 3 di hydro-3-, -4- or -5-furyl,
2, 5-di hydro- 2-, -3- -4- 0 5-f ahydr &-2- or -3-furyl,

- i enyl

1, 3-di oxol an- 4-yl 'ﬁ%trahy r or - /[d' , 2,3-di hydro-1-, -2-, -3-,
-4- or -5-pyrro|y| 2,5-di hydro-A=, -297-3-, -4- or -5-pyrrolyl, 1-, 2- or
3-pyrrolidinyl, 30tetrahydro 1-,; -2 or -4-imdazolyl, 2,3-dihydro-1-, -2-,
-3-, -4- or -5-pyrazolyl, tetrahydro-l-, -3- or -4-pyrazolyl,
1, 4-di hydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-,
-4-, -5- or -6- pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or
4-mor phol i nyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4- dioxaneyl,
1, 3-di oxane-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl,
hexahydro-1-, -2-, -4- or -5-py nldlnyl 1$ 2- or 3- pi perazi nyl ,

WO

1,2,3,4-tetrahydro-1-, -2-, -3 7/l;i? - or -8-
/)
-N

2009/ 043890PCT/ EP20/38/ 063185

-y



39 quinolyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or
-8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8-3,4- dihydro-2H benzo-1, 4-oxazi nyl,
f urt her nowe 2pesaisggoabl y 2, 3- net hyl enedi gxyphenyl, 3, 4- nmecmpresvsadszizyphenyl ,
2, 3- et hyl enedi oxyphenyl , 3, 4- et hyl enedPdxyphenyl ,

3, 4-(di fluoronet hyl enedi oxy) phenyl, 2, 3-di hydrobenzof uran-5- or -6-yl,

2, 3- (2- oxonet hyl enedi oxy) phenyl or 5 al so

3, 4-di hydr o- 2H 1, 5- benzodi oxepi n-6- or -7-yl, furthernore preferably

2, 3-di hydr obenzof uranyl or 2, 3-di hydro-2-oxqfuranyl. Het very particularly
denotes one of the foll ow ng gr WO 2009/ 043890PCT/ EP2008/ 063185 40
NNO/ / NONNP 39 X1\ 9 N

and pharmaceutically usable derivatives, solvates, salts and sterecisomers thereof, including

mixtures thereof in all ratios.

5 For all radicals which occur more than once, their meanings are independent of one another.
Above and below, the radicals or parameters R?, R®, R°, R", R%, R®>, W, T, X, A, Ar, Het and n

have the meaning indicated under the formula I, unless expressly stated otherwise.

A denotes alkyl, is unbranched (linear) or branched, and has 1,2, 3,4, 5,6,7,8,9, 10,11 0or 12

10 carbon atoms. A preferably denotes methyl, furthermore ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl or tert-butyl, furthermore also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethyl-
propyl, 1-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-
dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-
trimethylpropyl, furthermore preferably, for example, trifluoromethyl.

15 A very particularly preferably denotes alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, preferably
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, trifluoromethyl,
pentafluoroethyl, 1,1,1-trifluoroethyl. In a preferred embodiment A is perfluorated. A furthermore
denotes -(CH,),O(CH,),OR?, -(CH,).NR*(CH,),N(R®%),, especially -(CH,),O(CH,),0OR® or -
(CH2)2NH(CH2):N(R%).

20
Cycloalkyl are cyclic alkyl containing 3 to 12 carbon atomes.

Cycloalkyl preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.

Cycloalkylalkylene is a cycloalkyl group bond to the rest of the molecule via a carbon chain and
25 having1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 15, 16, 17, or 18 carbon atoms.
Cycloalkylalkylene preferably denotes cyclopropylmethylene, cyclobutylmethylene,

cyclopentylmethylene, cyclohexylmethylene or cycloheptylmethylene.

Alkylene is a bivalent carbon chain having 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, or 12 carbon atoms.
30 Alkylene is preferably methylene, ethylene, propylene, butylene, pentylene or hexylene,

furthermore branched alkylene.



wherein X1, X2, and R3 are as defined above. The conpounds of the
formula (1) can have one or nore centres of chirality and can therefore 5
occur i n wenrievasgber eoi soneric forns. _The fornula (1) eor@rsocslobsishese
fornms. Accordingly. the invention rel a?@s in particular, to conpounds of
Formula (I) and its use, in which at Ieast one of the said radi cal s has one
of the preferred neanings indicated above. Sone preferred groups of

conpoundge g%pbfggb@)p‘pr%%(egAl@gpgm bl g ng sub-fornulae la to I h, 10 which
conformto the fornula in \I\X‘llCh the radicals not designated in

greater detail have the rreanl ng i ndicated under the fornmula (0, but in
whi ch i nif Hat ddrotds aN-Alded beatiby BatuiatddRieiteFodyeleeHOtaY pletspd iy linked totaé AssOBityd

whi ch .bot h bs tuted or. monos ed or disubstituted,
pr ef ePaleeﬁ%%%'?L?ﬂiF?‘tém' he aIBya E"S”B&%”e%@“s% Msuch as, for exanpl e,
nor phol i no-4-yl or 2-methyl pi peridin-1-yl, WO 2009/ 043890PCT/ EP2008/ 063185

41 | nat,e h [ cl | sas
ot phol Fﬁ?*ﬁé*% B R OHPOR! eqpBoia Bk, ?‘ﬁ U, [ GHRR
CH>;NH OzA -NHSO,A, -NH,, -C }—PNECOCHs, CH2 (CHjs), C 2,NH;, -NHCONH,, -

(CH2)nSO;R*-N(SO,A),, -CO;R?, or -CF;
10  The invention also encompasses compounds of Formula (1) wherein R”, OR®, CN, or Hal

R° preferably denotes alkyl, polyfluoralkyl or perfluoralkyl, especially -CHa, -C,Hs or-CF;.

Compounds of formula (1), wherein R® denotes H are preferred as intermediates for the
15 synthesis of other compounds of formula I.

R?is preferably A.

Hal is preferably F, Cl or Br and especially F or Cl.

? Preferably, at least one of R' and R? denotes F or Cl.
R' preferably denotes F or H.
25 R'is preferably in para position to the group OR°.
R?is preferably F or H, especially H.
W preferably denotes CH.
30

n is preferably 0, 1, 2, 3, 4 or 5 and more preferably 0, 1, 2, 3 or 4.

An aromatic carbocyclic ring preferably denotes phenyl, naphthyl or biphenyl.

35 Ardenotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or p-propyl-
phenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butylphenyl, o-, m- or p-hydroxyphenyl, o-,
m- or p-nitrophenyl, o-, m- or p-aminophenyl, o-, m- or p-(N-methylamino)phenyl, o-, m- or p-(N-

methylaminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxyphenyl, o-, m- or



Rai s selected from al kyl, polyfluoroalkyl, in |e Rais heterocycl oal kyl such
as norpholino-4-yl 10Rbis anmino, IR is selected fromalkyl, in IfRais

het er ocycwoabdwissswuch as nor phol i no-4-yl, 2-nethyl - pi percaipr2ispb31s8, 3-

di f 1 uoropi peri di n-1-yl and pi peridi n-1- 5& 15Rbis nitro, IRais alkyl, inlg
Rai s heterocycl oal kyl such as norpholino-4-yl, 2-nethyl-piperidin- 1- yl,

3, 3- di f pebogyrhger ai m= a-petherrcabeatnhann-ot- ry-lorze@%dwmﬁth%nmq»me?ryl o-,

pol yfl uomoa,l M\h N-dirfethy5HRAb&arBOHy BpHeRlNo-Lmy &r b-(RI- bﬁay@rnwo%hea;ﬁl ey r'nsorspﬁ{ Nt ed
from al k ol quoroaIkyI, in'liRais aryl or heteroaryl such as tol-2-yl,

24rifl uo 'BW%WWOM@HY 19 ymawcp-ﬂyorophenyl 0-, m-= or p-bromophenyl, o-, m- or p-chloro-
phenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methylsulfonyl)phenyl, o, m or p-

5 amino-sulfanyl-phenyl, o-, m- or p-phenoxyphenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-dimethylphenyl, 2,3-, 2,4-, 2,5, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl,
2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-3-chloro-,
2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-chlorophenyl, 2-nitro-4-N,N-dimethylamino-

10  or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-
trichlorophenyl, 2,4,6-trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-
dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-difluoro-4-bromo-
phenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-methoxyphenyl, 3-chloro-4-acetamidophenyl,
3-fluoro-4-methoxyphenyl, 3-amino-6-methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-

15 dimethyl-4-chlorophenyl.

Ar preferably denotes, for example, phenyl which is unsubstituted or monosubstituted,

disubstituted or trisubstituted by A, Hal, OR®, CFs, OCF3s, NO, and/ or CN. If Ar is phenyl, it is

preferably substituted in 2’position, i.e. in ortho-position to the oxadiazole bearing moiety. Ar is
20 preferably substituted by A, OR?, CF3; OCF,.

Ar particularly preferably denotes, for example, phenyl which is unsubstituted or
monosubstituted or disubstituted preferably monosubstituted, by F, OCH3, CH3, CF3, phenyl
and/or pyridyl, such as, for example, 2’-methoxy-phenyl-, 2’-trifluoromethyl-phenyl- (aryl bearing

25 atleast a 2’ substituent), 2'-chloro-phenyl, 2’,6’-dimethyl-phenyl- or 2’-alkyl-phenyl-, preferably
2'-methyl-phenyl .

Ar very particularly preferably denotes one of the following groups:
30

or

preferably



methylthien-3-yl IR is selected fromalkyl, nitro, 30Rcis selected from

al kyl, polyfluoroal kyl, and pharnmaceutically usable derivatives, solvates,
salts andweteraas®oner s t hereof, including mxtures t hepewfEpoovsabiiss at i 0s.
35 The compounds of the formula (1) ant®al so the starting materials for the
preparation thereof are, in addition, prepared by nethods known per se, as
described in the Iitera¢2ure (for exarrple in the standard works, such as
Houben- Wyl , Met hoden deh_organi schen Chem e [ Met hods of Organic

Chem stry], - Thi enme ag, Stuttgart), under reaction conditions
whi ch are P04 EP2008/ 063185 42 known and suitable for the
sai d reacti oy For all protection and deprotection nethods, see Philip

J. Koci enskl’, in "Prot ing Goups", Georg Thiene Verlag Stuttgart, New
York, 1994 and, Theodora W G eene and Peter G M Wits in "Protective
G oups in Organic Synthesis", Wley Interscience, 3rd Edition 1999. 5 Use

can al SOM%reﬁWean*a%(z%ré)ﬁndé/ rnblé’rﬂl %fwﬂéé*&tr@?? (lﬁln(%ﬂ% prHgs%gHé?UéF arGo1o!

mentioned here in _greater detal i red Starting mat’eri al’s can

al so be Pdsahsery nOg$qbutyl300@Iﬁ%9N thElcxpierrapy, CEPHAL-EH-Pr9RTae -CHO- react i on
m Xt uise, jshitityl] J@ﬁ@@%@élsprbmrecmmmézy @%@‘O‘Z‘H; Q‘Iﬁ-l(ﬁ@MthHOCFEtQNH%ZNMBPOU”dS

of the 10forrru| a Q The starting nmpounds for the preparation of
conpoundyH §qur@,q>y,lrup 2mqrphelipg Séﬁéﬁoﬁﬂ'ﬂ‘ey ~Gldlie. I'SI; MeeyClaaS02MevEFC- t hey can,
however, chg)r{néeamzmmy @(@H@Q@mk@@m {8, rs@z, -NFISOE@H&bhdJ@‘BpIﬁ’ér@I or
preferabl clarrled out in ﬁ(g erat SO entI sr’rﬁ of suitable inert
sol vent sP %Iﬂdé K PREEULE FIRYPNARERY @'ﬁ@?g??ébyﬂ%stu '4Eth et her, benzene,
toI uene blorexytferadly, Xhirar X iehetd indedermeatbanse asotbér -Bs-QQH.cAUHar -O€t, RQLCENE,

@ crhorg E,héﬂe r}d?]&t.& {A'o? Qzﬁf%% p&QﬂePJ g/fﬁgmsﬂ{uteqi' chl or omet hane;

alcohols suc ano propanol, n-butanol or
tert- butanol, ethers, such as dlethyl

Het is preferably a 6 to 14 membered ring system and denotes, not withstanding further
substitutions, for example, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or
B-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or

15  5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore
preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 1,2,3-
oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or
-5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl,
indazolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl,

20 2-,4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzo-
thiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-,
6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-,
6-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, fur-
thermore preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxane-6-yl, 2,1,3-benzothiadiazol-4- or -5-

25 vyl or 2,1,3-benzoxadiazol-5-yl.

The heterocyclic radicals may also be partially or fully hydrogenated.

Het can thus also denote, for example, 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4-
or -5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-,
-2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl,

30 tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or
-4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-
pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-
dioxaneyl, 1,3-dioxane-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4-
or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-



20 ether, diisopropyl ether, tetrahydrofuran (THF) or di oxane; gl ycol

et hers, such as ethylene glycol nononethyl or nonoethyl ether or ethylene
gl ycol diwet2bydossgober (di gl yne): ketones, such as acet oreT@mp2imsioss185€;

am des, such as acetam de, dinethylace?%nide or di net hyl f or mam de ( DVF);
nitriles, such as acetonitrile; sulfoxides, such as dinethyl sulfoxide
(DVB0) ; surddn!.&Bdderahydro-tarhokytd.coad-dg; orsfrisearigolylofnde Sabi. d- oré-adet i c

aci d; ni §ih@Ir6-2PMRURSS 4-cXHER | 3SrtEmBetdr GERbI 2EmEthyIBh LD SAGING 4- est er s,
such as et r mxtures of t armaceuti cal

| acetate, 0o _ he said solvents. Pha
salts anﬁ‘e@'ﬁﬁ‘?d"?w%‘y's?ﬁéet%‘?rﬁd@&PBSM&“'S*I’“V‘FH%"9’%?%‘%3&(5"'f"é%{ﬂ' be used in
t hei r fi mathyleesdiealghehdr 3-diBpdrbtheh zofukR@Es- bassdyl, 2, -e-ploamaiyienedivd)bicdn oal so

I . f ounds i f f _theiy .
phar mcetie? eariy e edan - SEPREE G nlrpeedvobl Bk uaterane

or gani ¢ frehyl ev@ Jeihydro-daixdferaagld bases by procedures known in the art.

Phar maceutically acceptable salt forns of the conpounds of the fornula (I)
are for the nost part prepared by conventional nethods. If the conmpound of
t he for ntigtvery pariiariyderotegonedf diedoliosingegrounsiich as a car boxyl group, one of
its suitable salts can be forned by reacting the conpound with a suitable
base to give the 35 corresponding base-addition salt. Such bases are, for
exanpl e, al kal i meya ydr oxi des, incl uwdkng potassi um hydroxi de, sodi um
hydroxi de and |i um hydr oxi de; al kal i ne rth netal hydroxides, such as
bari um hydr oxi de an | ci um hydr oxi de; ka\i netal al koxi des, for exanple
sodi um or potasgkmnethoxide and sodi um ar_pgt assi unpr opoxi de,

al kal i hydri des, “WD 2009/ 043890PCT/ EP2009M 063185 43 such as sodi um or

pot assi umhydride; and various organic bases, such as piperidine,

di et hanol am ne anmd\ N- net hyl - gl ut am ne, nzat hi ne, chol i ne, diethanol am ne,
et hyl enedi am ne, ne m ne, benet ham ne, i€t hyl am ne, piperazine and

t romet ham ne. The niumsalts of the/to unds of the formula (I) are

| i kewi se included.\ln vhe case of certain cowWpounds of the 5 forrmula (1),
whi ch contain a ba5|c“benter, acid-additipnMNalts can be formed by treating
t hese conpounds with pharmaceutical |y agteptabl e organic and inorganic
acids, for exanple hydrogen halides, such as hydrogen chloride, hydrogen
brom de or hydrogern,iqdi de, ot her m ner aci ds and corresponding salts

t hereof, such a | f atpg, nitrate or phosphate and the Iike, and al kyl - and
nonoar yl - sul f onat es,—syich as et hanesul f opat e\ tol uenesul fonate and 10
benzene-sul fonat e,,/and ot her organic i apd correspondi ng salts thereof.

such as acetate, Xrifluoro-acetate, tartr
benzoate, salicylate, ascorbate and they!

mal eat e, succinate. citrate,

X \ N
\® X' °
S 3
X1 X1
=N =N
N\ _0O \_0



|'i ke. Accordingly, pharmaceutically acceptable acid-addition salts of the
conpounds of the fornmula (I) include the follow ng: acetate, adipate,

al gi nat e,wenginas®p aspartate, benzoate, benzene-sul f onace/Rpbasybase) ,

bi sul fate, bisulfite, brom de, butyratéo canphorate, 15 canphor-sulfonate,
caprylate, chloride. chlorobenzoate, citrate, cycl o-pentane-propionate,

di gl uconat e, di hydr©ogeq-phosphate, dinitrobegzoate, dodecyl-sulfate,

et hanesul f onat e—fMNnar gt e, gal acterate—(Nrom@uci c acid), gal acturonate

gl ucohept anoate, gl nate, glutamate, olycérophosphate, heni-succinate,
hem sul f at e, heptanoate,’ hexanoate, hippurate,’ hydro-chloride,

hydr obrom de. hydrgiot de, 2-hydroxy-ethgme-gul fonate, iodide, isethionate,
20 isobutyrate, tactate Iactoblonate——nalatunﬁaleate mal onat e,
mandel at e, net aphosphat e, net hanesul f onat\e, fet hyl benzoat e,

nono- hydr ogen- phospghat e, 2-napht hal enesul fonate,’ nicotinate, nitrate,

oxal at e, oleate,)ﬁalnn-a;e, pecti nate, persul fate, phenyl acetate, 3-
phenyl propi onat e, phosphate, phosphonate, phthalate, but this does not
represent a restrigtion. Both types of s3 ay be forned or

i nterconverted préYerabl§ using ion-excha esin 25 techni ques.
Furthernore, the b alts of the compd

gf the formula (1) include

al um ni um anmoni cal cium copper, iron [), iron(ll), lithium
magne- si um rmanganese(l11):; manganese(ll), potassium sodi um and zi nk
salts, but this iginot intended to represent a restriction. O the 30

above-nentioned s
salts sodi um and po

to amonium the al kali netal
ium and the al kalfneyearth nmetal salts cal ci um and
magnesi um Sal t conpounds of thdNforpula (1) which are derived from
pharmaceutically ac tabl e organic non-tgxic bases include salts of
primary, secondary and tertiary am nes, substituted am nes, also including
naturally occurring substituted anines, cyclic am nes, and basic ion
exchanger resins, f 5 exanpl e argi ni ne, Fpefrai ne, caffeine,

chl oropr ocai ne, el ine, N, N -di benzyl - n- edi am ne (benzat hi ne),

di cycl ohexyl am ne, ®ethanol -am ne, di_etiyl - am ne, 2-diethyl-am no-ethanol
2- di net hyl - am no- et hanol , et hanol am ne, \et hyl enedi am ne,

N- et hyl nor phol i ne, N-ethyl -piperidine, glucam ne, glucosam ne, histidine,
hydr abam ne, isopropyl-am ne, Iido caine, lysine, neglumne WO

2009/ 043890 1 008.96318 nethyl D- gl ucam ne), norpholi ne,
plpera2|n§a‘p|p5§$ Wﬁé mBSF?S”“ﬂ PE%i ns, procai ne, purines, theobrom ne,
triethanol-am ne, triethyl am ne, trlnethylanine, tripropyl -am ne and

e s( hy degisniBeliRad Ao RYNIAT) 8 Holvé BAPLIARG REMres Y Ehifdllyanks Bar Plerdirdth ended

to represent a restr| ction
5 occur in various stereoisomeric forms. The formula (1) covers all these forms.

s, preference is give

Accordingly, the invention relates, in particular, to compounds of Formula (l) and its use, in

which at least one of the said radicals has one of the preferred meanings indicated above.

Some preferred groups of compounds can be expressed by the following sub-formulae Ia to Ih,
10  which conform to the formula | and in which the radicals not designated in greater detail have

the meaning indicated under the formula (1), but in which

in la R® Ar or Het.

15 in Ib R® is heterocycloalkyl or heteroaryl which both may be unsubstituted or
monosubstituted or disubstituted, preferably monosubstituted, by F,
OCHjs, CHs, CF3, such as, for example, morpholino-4-yl or 2-methy!-
piperidin-1-yl,



Compounds of the fornmula (1) of the present invention which contain basic
ni trogen-contai ni ng groups can be quaterni sed using agents such as

(C1- C4) - avbybodmabsedes, for exanple nethyl, ethyl, isoprepy/Erasgosass - but yl
chl oride, brom de and i odide; di(Cl- C451gl kyl sul fates, for exanple

di mrethyl, diethyl and dianyl sulfate; (Cl0-C18)al kyl halides, for exanple
decyl, do-ded9lc lauryl, 10 nyristyl and stearyl chloride, bronide and

i odi de; and aryl - (Cl- C& ahkRrt qdihd des, for exanpl e benzyl chloride and
phenet hyl brom de. Both water- and oil-sol ubl e conpounds of the fornula (1)
can be prepared using such salts. The above-nentioned pharmaceutical salts
whi ch are prefieraed i ncRudeisaeri@lyeloalkyl slidhusmapeiiad-a.yl i beasyHyat e,
citrate, fumarate, gl uconaéie_ﬂ_ Eem’ succi nate, hippurate, hydrochl ori de,
hydr obr om de, i set hi on8PE" " rantel at e, me-glumne, nitrate, ol eate,
phosphonat e, pi valRit e, isgwiiiflusrogkgdsphat e, stea-rate, sul fate,

sul fosalicylate, tgrtrat i e and tro-neth-am ne, but
this is not intenngd t%s%?g%@é@%'@’?@@??%%%n. 20 The acid-addition salts
of basic compounds of the fornmula (1) are prepared by bringing the free
base form i ntq,Eongact igMcidiodcRbikyiistbesy maigRiMb-40fi t he desired acid,

causi @g the formatj,on of the salt in a conventional manner. The free base
can P& regenerated by BrdM@Png the salt forminto contact with a base and

i solating the fre&base defeceddonvait,i onal manner. The free base forns
differ in a certain respect fromthe corresponding salt fornms thereof with
respect to certain 25physical properties, such as solubility in polar

sol vents; for it He Bur psseteredyciohlsylisnsress omholinovew.ér-methilepipsaidins! -yt hér - wi se
correspond to the resp i 2, | arns dthereof. As nmentioned, the
pharmaceutical ly a%cep?%?r\éﬁggiogr_ﬁg g%?ipfcl)ér%nggﬂtg of the compounds of the
formiPa (1) are fdtnediSifh nmetals or amines, such as alkali netals and

al kaline earth netral s @raidf) organic amnes. Preferred nmetals are sodium
pot assi um magnesi um and cal cium Preferred organic anmi nes are

N, N - di benzyl et hyl enedi am ne, chl oroprocai ne, choline, diethanol-am ne,

et hyl enedi am rielg NRhet mHetddogycloalaylisneh andonphaivaidng, 2-mbtaylhdseidmddylt 3,860 sal t s
of acidic conpounds of . Jl a nr.epared by bringing the free 35
acid forminto contact d\&\lnn?rﬁ&géiqrﬂ ?pf@n)gﬁ?ﬂeﬁwﬁﬁ\ﬁ of the desired base,
causi2fg the formatR’on &fnitthe salt in a conventional manner. The free acid
can be regenerategby Rridi@aLdlgakyle salt forminto contact with an acid and
isolating the free acid in a conventional manner. The free acid forns
differ in a certain respect fromthe corresponding salt fornms thereof with
respect to cerit a8 nR* WOisZQRM6@843390PCT/ EP2008/ 063185 45

RP iS nitro,
25 R® is selected from alkyl, polyfluoroalky!l,
inli  R® is aryl or heteroaryl such as tol-2-yl, 2-trifluoromethylphen-1-yl and 4-

methylthien-3-yl
RP is selected from alkyl, nitro,

30 R® is selected from alkyl, polyfluoroalkyl,

and pharmaceutically usable derivatives, solvates, salts and stereoisomers thereof, including

mixtures thereof in all ratios.

35 The compounds of the formula (1) and also the starting materials for the preparation thereof are,
in addition, prepared by methods known per se, as described in the literature (for example in the
standard works, such as Houben-Weyl, Methoden der organischen Chemie [Methods of

Organic Chemistry], Georg-Thieme-Verlag, Stuttgart), under reaction conditions which are



physi cal properties, such as solubility in polar solvents; for the purposes
of the invention, however, the salts other-w se correspond to the

respecti vwole)@rﬂmmnd forms thereof If a conpound of t hepComPeds/063135
contains nore than one group which is 6%1pabl e of formng 5 pharmaceutically

acceptable salts of this type, the fornula (I) also enconpasses nultiple
sal ts. Tipwandpyitablefoethe shid reastions. Ferclliibreprotestionsangrfishrotectipn aetheds. see

di acet at ppjigly fusaRhH,8n dez@amgtnrb% Ggor@inm&asl%ﬁeg S8, NBWAREk, 1994 and,
tnhydroihlorlde but is_n intended to rep res nt are%trlctlon Wth

t
regard t 6"t Wt Geape Q’Efb er GtMoAHS i Pé‘ét@ﬁ"’?@é?“pﬂ’{é fgé'f%syﬁ grraldBY i cal Iy
accept abln&ré‘(ﬁdrﬁ: :‘ﬂ-({EdltfbntﬂQQQ present connection is taken to nmean an active
i ngredi e rises of , the n.the formof one
of U1 & <lpg S b GERIG.T7a of\aF SR AL 2 ieB el T P bk A
phar rracogneabtdeialpr opert| es on the active ingredient conpared with the free
formof the active ingredient or any other salt formof the active
i ngredi ent used earlier. The pharnmaceutically acceptable salt formof the

active i hgesierahe siering maiesiafsragnialse befiprared dn sitesoitina thayiasm potfisplatedfeom thest 15
time Wt RagticAenikiiRd bRhRtEBRCHK IniBé distelp CORRFEY uhbGRroitte EbntholRds diawe earlier
and cgn ﬁ’ e@ qgve a positive influence on the pharmacodynan cs of this
acti v aileént with respect to its therapeutic efficacy in the body.
OMng to thelr nol ecul ar structure, the conpounds of the formula (1) can be
fﬂ'e'r, Z:‘ O?gﬁ'% §C<tgr§| Qor%po%cr%ag *opgwle?/prgp%%ﬂop op cci pougé‘:I claf\?cg%na(ﬁ]n?”ecne];a YEﬁoWnTney can
phar nacetm’evealnoaeltihey ca}n obweves hearcfmm'm@ mth@ismﬂewnsgms of the conpounds
according to the invention may differ. it may be desirable to use the
enantioners. In these cases, the end product or even the internedi ates can
be sédpar dte@artions aEipierablyerried 28t ip Srpwiif@yedy cheni cal or physi cal
{rﬁasurefgm 6f@uﬂtm in&rt §&\Vbn$§<érb|h§>diod:d"r|b6n|§es@h%\sﬁéxa@ﬁé%btr@@l’r%ﬂ%i as such in

e synthesis

iy

en c am nes reo re forned from
N o S e LIS A UL A S
of sui ta&nbmoroememeutmgacmg@meﬂwaaee:htqndifomaérld)ch&mme;tbarmcakisho@@umh as the R

and S 1 ORBBRY, SALIILG GG o HBSHHARILAT 61 B5bey, ShRENEOYLL ALkAI | ©

aci d, nman adt aC| . Sul rot ec am no
aci d§0( f @thereﬁlmmﬁ%ylﬁiflﬁeﬁiwwwpblrﬁlmé Hep ONUQ)@nQ e%@gtﬁﬂﬁemflum as ethggne gycot he

various @Bhéhéhyi¥r ABhdefS) @ﬁgp&%rﬁl@nfe%%& dﬂfﬁétﬁ'ﬁ ethr@'r &:@bfly%‘i’ééq{btt@rﬁg%%h h$

chromat ogr aphi ¢’ enanti oner resolution with an optically active
resol vi n@o%’@rﬁ' b('tPB?”eeﬁﬁf?ﬁF SUah A% f‘?%@ﬂ%d&/?‘ﬁhﬂ?ﬁﬂtﬁ‘l‘ %Prrﬂéme é'fqr’I‘JP’B‘éjé
triacet afpvmr m@'ld@%ucﬁ%sd@étbmmd y@Rxidés @aérbmmémymw@rdé:dmwrw)l yargrdivat i sed

nmet hacryl _po rs. li.sed on. sil table eluents for this
pur pose. e BBHES Sidsamiims o g & eeli sttt bie OtRRi U 8 "exanp e
hexar2é/ i sivpmetpamodr/niteabet zEnet estdre, sutioas etk rpétete] or nmik@rasatf the BRE sbbests. WO
2009/ 043890PCT/ EP2008/ 063185

Pharmaceutical salts and other forms

The said compounds of the formula (I) can be used in their final non-salt form. On the other
hand, the present invention also relates to the use of these compounds in the form of their

30 pharmaceutically acceptable salts, which can be derived from various organic and inorganic
acids and bases by procedures known in the art. Pharmaceutically acceptable salt forms of the
compounds of the formula () are for the most part prepared by conventional methods. If the
compound of the formula (I) contains an acidic center, such as a carboxyl group, one of its
suitable salts can be formed by reacting the compound with a suitable base to give the

35 corresponding base-addition salt. Such bases are, for example, alkali metal hydroxides,
including potassium hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal alkoxides, for

example sodium- or potassiumethoxide and sodium or potassiumpropoxide, alkalihydrides,



46 The invention furthernore relates to the use of conmpounds of fornula
('), in conbination with at | east one further nedi canent active ingredient,
pr ef er ablwormediaasyent s used in the treatnment of multipl ecyapessssassuch as
cl adri bi ne or another co-agent, such a®interferon, e. g. pegyl ated or
non-pegyl ated interferons, preferably interferon beta and/or with conpounds
i mpr ovi ngHB ag gediumapr dotassiumbydridehanskvafiows dieaniclases sven es pipeitite. as

i nt er f er gBhBRSIAMInEBYd REMAMNTIGRitSHiRE, BN EMMEL FhSIRBL didth&olshRRs! @y icAbdi¥ming; 9. DY
subcut aneous, . i ntranuscul ar or oral routes. These conmposi tions can be used

as rmedi cAREHMIDe; bengtiRRYNea Aigthyleming H'B?S?Z'H%SP%V%““@H'QF nae@Hmiggm salts of
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Furthermore, the base salts of the compounds of the formula (1) include aluminium, ammonium,
calcium, copper, iron(l1l), iron(Il), lithium, magne-sium, manganese(lll), manganese(ll),
potassium, sodium and zink salts, but this is not intended to represent a restriction. Of the
30 above-mentioned salts, preference is given to ammonium; the alkali metal salts sodium and
potassium, and the alkaline earth metal salts calcium and magnesium. Salts of the compounds
of the formula (1) which are derived from pharmaceutically acceptable organic non-toxic bases
include salts of primary, secondary and tertiary amines, substituted amines, also including
naturally occurring substituted amines, cyclic amines, and basic ion exchanger resins, for
35 example arginine, betaine, caffeine, chloroprocaine, choling, N,N'-dibenzyl-ethylen-ediamine
(benzathine), dicyclohexylamine, diethanol-amine, diethyl-amine, 2-diethyl-amino-ethanol, 2-
dimethyl-amino-ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethyl-piperidine,

glucamine, glucosamine, histidine, hydrabamine, isopropyl-amine, lido-caine, lysine, meglumine
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As mentioned, the pharmaceutically acceptable base-addition salts of the compounds of the

formula (1) are formed with metals or amines, such as alkali metals and alkaline earth metals or
30 organic amines. Preferred metals are sodium, potassium, magnesium and calcium. Preferred

organic amines are N,N’-dibenzylethylenediamine, chloroprocaine, choline, diethanol-amine,

ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds of the formula (I) are prepared by bringing the free
35 acid form into contact with a sufficient amount of the desired base, causing the formation of the

salt in a conventional manner. The free acid can be regenerated by bringing the salt form into

contact with an acid and isolating the free acid in a conventional manner. The free acid forms

differ in a certain respect from the corresponding salt forms thereof with respect to certain
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optically active form.
Since the pharmaceutical activity of the racemates or stereoisomers of the compounds
according to the invention may differ, it may be desirable to use the enantiomers. In these
cases, the end product or even the intermediates can be separated into enantiomeric

25 compounds by chemical or physical measures known to the person skilled in the art or even

employed as such in the synthesis.

In the case of racemic amines, diastereomers are formed from the mixture by reaction with an
optically active resolving agent. Examples of suitable resolving agents are optically active acids,

30 such as the R and S forms of tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic
acid, malic acid, lactic acid, suitable N-protected amino acids (for example N-benzoylproline or
N-benzenesulfonylproline), or the various optically active camphorsulfonic acids. Also
advantageous is chromatographic enantiomer resolution with the aid of an optically active
resolving agent (for example dinitrobenzoylphenylglycine, cellulose triacetate or other

35 derivatives of carbohydrates or chirally derivatised methacrylate polymers immobilised on silica
gel). Suitable eluents for this purpose are aqueous or alcoholic solvent mixtures, such as, for

example, hexane/isopropanol/ acetonitrile, for example in the ratio 8§2:15:3.
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20 Pharmaceutical formulations can be adapted for administration via any desired suitable method,
for example by oral (including buccal or sublingual), rectal, nasal, topical (including buccal,
sublingual or transdermal), vaginal or parenteral (including subcutaneous, intramuscular,
intravenous or intradermal) methods. Such formulations can be prepared using all processes
known in the pharmaceutical art by, for example, combining the active ingredient with the

25 excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be administered as separate
units, such as, for example, capsules or tablets; powders or granules; solutions or suspensions
in agueous or non-aqueous liquids; edible foams or foam foods; or oil-in-water liquid emulsions

30 or water-in-oil liquid emulsions.

Thus, for example, in the case of oral administration in the form of a tablet or capsule, the
active-ingredient component can be combined with an oral, non-toxic and pharmaceutically
acceptable inert excipient, such as, for example, ethanol, glycerol, water and the like. Powders
35 are prepared by comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for example, an edible
carbohydrate, such as, for example, starch or mannitol. A flavour, preservative, dispersant and

dye may likewise be present.
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ef f ecti Ve, BamHRInyREILIRE, SPABRMEddPRhe Bfpolyvinyl-pyrrolidone, a dissolution retardant,
such as, for example, paraffin, an absorption accelerator, such as, for example, a quaternary
salt, and/or an absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate. The
powder mixture can be granulated by wetting it with a binder, such as, for example, syrup,

25 starch paste, acadia mucilage or solutions of cellulose or polymer materials and pressing it
through a sieve. As an alternative to granulation, the powder mixture can be run through a
tableting machine, giving lumps of non-uniform shape which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt, talc or mineral il in
order to prevent sticking to the tablet casting moulds. The lubricated mixture is then pressed to

30 give tablets. The active ingredients can also be combined with a free-flowing inert excipient and
then pressed directly to give tablets without carrying out the granulation or dry-pressing steps. A
transparent or opaque protective layer consisting of a shellac sealing layer, a layer of sugar or
polymer material and a gloss layer of wax may be present. Dyes can be added to these
coatings in order to be able to differentiate between different dosage units.

35
Oral liquids, such as, for example, solution, syrups and elixirs, can be prepared in the form of
dosage units so that a given quantity comprises a pre-specified amount of the compounds.

Syrups can be prepared by dissolving the compounds in an aqueous solution with a suitable



The present invention furthernore relates to a nethod for treating a

subj ect suffering froma 25 sphingosi ne 1-phosphate associ ated di sorder,
conpri si ngoadmw/mswoeri ng to said subject an effective amumnﬂamﬁmanswnpound
of fornula (1). The present invention 6§eferably relates to a nethod,
wherein the sphingosi ne 1-phosphate-1 associ ated di sorder is an autoi nmune
di sor der flayeuc whik ¢lixohargPsenarast usihod nan-taxic algelralie vehele. iSyapensionaspobse. 30 The
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C?aveﬁ opht%ﬁ{&nﬁathy and asthnma. The WO 2009/ 043890PCT/ EP2008/ 063185 51
presé t K& urthernore relates to a method wherein the

i mrunor egul atory abnornallty is bone marrow or organ transplant rejection
or graft-zyvers S Th [e nyen h | ates to
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rheumatoli d a riti's, systemc Iupus erythenmatosus shi not o
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uvei tis, oRRsle chQléstersRbeh§lamid @plibsphafgampbieanyel itis, gl omerul onephritis,
post-i nfectious autoi mune di seases including rheumatic fever and

post -infectious gl omerul onephritis, inflammtory and hyperproliferative
ski n di sEasesypopsdy ofalsd foymas gpard e satat $dhiases andphpsiolodi€aligl @motidniat i s,

eczemat Oblérlvgﬁ\[eg%eré_df%hd o rQ&R)e‘fr@g(r?({ émé&atn'a? o bd FGhe LS %%an&%mh' gus,

bul | ous errm SIS Icarila, angi
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syndr Omabx (?e po(fﬁysme susbstltBPed by palmltoyl radicals. The compounds may furthermore be coupled

25 to aclass of biodegradable polymers which are suitable for achieving controlled release of a
medicament, for example polylactic acid, poly-epsilon-caprolactone, polyhydroxybutyric acid,
poly-orthoesters, polyacetals, polydihydroxypyrans, polycyanoacrylates and crosslinked or

amphipathic block copolymers of hydrogels.

30 Pharmaceutical formulations adapted for transdermal administration can be administered as
independent plasters for extended, close contact with the epidermis of the recipient. Thus, for
example, the active ingredient can be delivered from the plaster by iontophoresis, as described

in general terms in Pharmaceutical Research, 3(6), 318 (1986).

35 Pharmaceutical compounds adapted for topical administration can be formulated as ointments,

creams, suspensions, lotions, powders, solutions, pastes, gels, sprays, aerosols or oils.
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Pharmaceutical formulations adapted for vaginal administration can be administered as
pessaries, tampons, creams, gels, pastes, foams or spray formulations.
30
Pharmaceutical formulations adapted for parenteral administration include aqueous and non-
agueous sterile injection solutions comprising antioxidants, buffers, bacteriostatics and solutes,
by means of which the formulation is rendered isotonic with the blood of the recipient to be
treated; and agueous and non-aqueous sterile suspensions, which may comprise suspension
35 media and thickeners. The formulations can be administered in single-dose or multidose
containers, for example sealed ampoules and vials, and stored in freeze-dried (lyophilised)
state, so that only the addition of the sterile carrier liquid, for example water for injection

purposes, immediately before use is necessary.



Preferred conpounds of formula (1) exhibit a binding constant Ki for the

bi ndi ng to the S1P1 receptor of |less than about 5 pM preferably |ess than
about 1 pMoaoeb/myn nore preferred Iess than about 0,1 pibi/EP20OEEBE] at ure
of the conmpounds of this invention has “Qeen deternined usi ng ACD/ Nane
Version 7.10 software. In the followi ng the present invention shall be
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1H NVR: B?W@IBﬂWI%OOM—Iz or 400MHz 35 The microwave chenmistry is perforned

on a single node m crowave reactor EnrysTM Optim ser from Personal
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ingredient depends on a number of factors, including, for example, the age and weight of the
animal, the precise disease condition which requires treatment, and its severity, the nature of
the formulation and the method of administration, and is ultimately determined by the treating
doctor or vet. However, an effective amount of a compound is generally in the range from 0.1 to

15 100 mg/kg of body weight of the recipient (mammal) per day and particularly typically in the
range from 1 to 10 mg/kg of body weight per day. Thus, the actual amount per day for an adult
mammal weighing 70 kg is usually between 70 and 700 mg, where this amount can be
administered as an individual dose per day or usually in a series of part-doses (such as, for
example, two, three, four, five or six) per day, so that the total daily dose is the same. An

20 effective amount of a salt or solvate or of a physiologically functional derivative thereof can be
determined as the fraction of the effective amount of the compound per se.

The present invention furthermore relates to a method for treating a subject suffering from a

25 sphingosine 1-phosphate associated disorder, comprising administering to said subject an
effective amount of a compound of formula (I). The present invention preferably relates to a
method, wherein the sphingosine 1-phosphate-1 associated disorder is an autoimmune disorder

or condition associated with an overactive immune response.

30 The present invention furthermore relates to a method of treating a subject suffering from an
immunerogulatory abnormality, comprising administering to said subject a compound of formula
(I) in an amount that is effective for treating said immunoregulatory abnormality. The present
invention preferably relates to a method wherein the immunoregulatory abnormality is an
autoimmune or chronic inflammatory disease selected from the group consisting of:

35 amyotrophic lateral sclerosis (ALS), systemic lupus erythematosus, chronic rheumatoid arthritis,
type | diabetes mellitus, inflammatory bowel disease, biliary cirrhosis, uveitis, multiple sclerosis,
Crohn's disease, ulcerative colitis, bullous pemphigoid, sarcoidosis, psoriasis, autoimmune

myositis, Wegener's granulomatosis, ichthyosis, Graves ophthalmopathy and asthma. The
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asthma, extrinsic asthma, dust asthma, chronic or inveterate asthma, late asthma and airway
hyper-responsiveness, bronchitis, gastric ulcers, vascular damage caused by ischemic diseases
and thrombosis, ischemic bowel diseases, inflammatory bowel diseases, necrotizing

20 enterocolitis, intestinal lesions associated with thermal burns, coeliac diseases, proctitis,
eosinophilic gastroenteritis, mastocytosis, Crohn's disease, ulcerative colitis, migraine, rhinitis,
eczema, interstitial nephritis, Goodpasture’s syndrome, hemolytic-uremic syndrome, diabetic
nephropathy, multiple myositis, Guillain-Barre syndrome, Meniere's disease, polyneuritis,
multiple neuritis, mononeuritis, radiculopathy, hyperthyroidism, Basedow's disease, pure red cell

25 aplasia, aplastic anemia, hypoplastic anemia, idiopathic thrombocytopenic purpura,
autoimmune hemolytic anemia, agranulocytosis, pernicious anemia, megaloblastic anemia,
anerythroplasia, osteoporosis, sarcoidosis, fibroid lung, idiopathic interstitial pneumonia,
dermatomyositis, leukoderma vulgaris, ichthyosis vulgaris, photoallergic sensitivity, cutaneous T
cell ymphoma, chronic lymphocytic leukemia, arteriosclerosis, atherosclerosis, aortitis

30 syndrome, polyarteritis nodosa, myocardosis, scleroderma, Wegener's granuloma, Sjogren's
syndrome, adiposis, eosinophilic fascitis, lesions of gingiva, periodontium, alveolar bone,
substantia ossea dentis, glomerulonephritis, male pattern alopecia or alopecia senilis by
preventing epilation or providing hair germination and/or promoting hair generation and hair
growth, muscular dystrophy, pyoderma and Sezary's syndrome, Addison's disease, ischemia-

35 reperfusion injury of organs which occurs upon preservation, transplantation or ischemic
disease, endotoxin-shock, pseudomembranous colitis, colitis caused by drug or radiation,
ischemic acute renal insufficiency, chronic renal insufficiency, toxinosis caused by lung-oxygen

or drugs, lung cancer, pulmonary emphysema, cataracta, siderosis, retinitis pigmentosa, senile



Internmediate 2 : N Hydroxy-2-(trifluoronethoxy)benzenecarboxi m dam de WO
2009/ 043890PCT/ EP2008/ 063185 54 Hydr oxyl am ne (Fl uka 55458; 50% in water;
4.81 nmL; w8O0.208®/038830; Seq.) was added to_a solution of PCI/EP2008/063185
2-(trifluoronmethoxy)benzonitrile (Apol P® PC7438E; 3 g; 16.03 mmol; 1 eq.)
in EEOH 5 (20 nL) and the reaction mxture was stirred at 60C for 10 hours.
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effect, cytomegalovirus infection, HCMV infection, AIDS, cancer, senile dementia, trauma, and

10 chronic bacterial infection.

Preferred compounds of formula (1) exhibit a binding constant Ki for the binding to the S1P,
receptor of less than about 5 uM, preferably less than about 1 M and even more preferred less
than about 0,1 uM.

15
Nomenclature of the compounds of this invention has been determined using ACD/Name

Version 7.10 software.

In the following the present invention shall be illustrated by means of some examples, which are

20 not construed to be viewed as limiting the scope of the invention.

Examples

The HPLC data provided in the examples described below were obtained as followed: Method
25 A: HPLC columns: XbridgeT"’I Cs column 50 mm x 4.6 mm at a flow of 2 mL/min with 8 min

gradient from 0.1 % TFA in H,O to 0.07 % TFA in CH;CN. UV detection (maxplot).

Method B: HPLC columns: BDS C+g column 50 mm x 4.6 mm at a flow of 0.8 mL/min with 8

minutes gradient from 0.1% TFA in H,O to CH;CN. UV detection (maxplot)

30 The MS data provided in the examples described below were obtained as followed:
LC/MS Waters ZMD (ESI).

The NMR data provided in the examples described below were obtained as followed: 'H-NMR:
Bruker DPX-300MHz or 400MHz
35 The microwave chemistry is performed on a single mode microwave reactor Emrys™ Optimiser

from Personal Chemistry.

General procedure 1 for the formation of oxadiazole derivatives




Internediate 4 : 3-Nitro4-piperidin-1-vlbenzoic acid \-/ 25 A m xture of
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stirred at 50C for 3 hours. The reacti o was then allowed to cool to room
tenperature and diluted with water. WD 2009/ 043890PCT/ EP2008/ 063185 55
Extraction with ethyl acetate, drying over sodiumsulfate and concentration
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Intermediate 5 : 4- Mor phol i n-4-v1-3-nitrobenzoic acid HO O

10 General procedure 2 for the formation of oxadiazole derivatives

Oxalyl chloride was added to a suspension of the benzoic acid of Formula (IV) and DMF
(catalytic amount) in DCM (2 mL) and the reaction mixture was stirred at room temperature for
30 minutes to 1 hour. After concentration to dryness, the residue was taken up in THF (2 mL)

15 and added to a solution of the amidoxime of Formula (lll) and DIEA in THF (1 mL). The reaction
mixture was then stirred at 150°C for 30 minutes in the microwave. After cooling, the mixture
was filtered through a SPE-NH, column, which was further washed with THF. After
concentration in vacuo, the residue was purified by column chromatography and/or
crystallization.

20

Intermediate 1 : N'-Hydroxy-2-methoxybenzenecarboximidamide

OH
H,N._-N

N

25 Hydroxylamine (Fluka 55458; 50% in water; 11.28 mL; 187.76 mmol; 5 eq.) was added to a
solution of 2-methoxybenzonitrile (Alrich 231231; 4.59 mL; 37.55 mmol; 1 eq.) in EtOH (50 mL)
and the resulting mixture was stirred at room temperature for 16 hours then at 55°C for 24
hours. The solvent was then evaporated and the resulting colourless oil was further dried under
high vaccum to give a white solid. The latter was triturated in n-hexane, filtered and dried to

30 afford the titte compound (6.29 g, quantitative) as a white solid.
HPLC (Method A) : Rt 0.96 min (purity 99.2%).

Intermediate 2 : N’-Hydroxy-2-(trifluoromethoxy)benzenecarboximidamide




15 A m xture of ethyl 4-fluoro-3-nitrobenzoate (Chontech 01072; 500 ny;
2.35 mol; 1 eq.) and norpholine (Fluka 69880; 613.06 ng; 7.04 mmol; 3 eq.)
in DVF (Zwohhmmms&mtlrred at 50C for 3 hours. The react pomBr®sbbass al | owed
to return to roomtenperature and diluPed with water. Extraction with et hyl
acet at e, drylng over sodium sul fate and concentration in vacuo gave a

yel | ow oi | | atter was taken up in THF (15 nlL) and |ithium hydroxide
(280. 86 Hg ‘ﬂ 73 20 mol ; 5 eq.) was added fol |l owed by water (15 nL). The
reaction mxture vas stirred at roomtenperature for 5 hours. The THF was
evapor at ed d t residue diluted with water. The aqueous phase was washed
wth Et20 apg ackdified to pH5 wth acetic acid. Extraction with Et20

foll owed by drying over magnesi um sul fate and concentration in vacuo
afforded the title conpound (548 ng, 93% as a yellow solid. 25 1H NWR

( DVBO- d6 , [5¢ 8 = 8.3 Hz),
7.32 ( 1HHy(§Q>®IeMI_ﬁ3 %F%k%%ﬁ% $%“7‘ in %éter &I-?Z‘ ]8|d 165‘)im%l 5 g& \(tv%%_‘ac?%id t?] 3 ormedi at e
6 : 4-Pi ffétﬁtwﬂ|0ﬁ21trlm%@n%b%)t&em“ﬂ*@@mﬂe 1430 Grac - e&m/mnegt% A

m X; U"\Sed@ﬁ) nﬁ@tahgkh&eédtlﬁﬁmggg\%g%ﬁéédéﬁggﬁf&ﬁo ﬂlédrg‘EvaF&Qtldfgn vé’»cu%‘ba%@' 1
e an erlrdin
o) Rl Wi hts gser SRSCondst ih vageimia At o1F e et atika D gon pacsed

t hrough 4% )asd wiiecsotd. silica and the obtained solution evaporated in vacuo

hyaroxi o' (3BRDHSChg: SAGMs3/ Tl el 7hSR bl Aot e o} dllen 915 "

m.). The reaction m xture was stlrred at roomtenperature for 6 hours t hen
al 646 f flierhflalf!s S 2.6) idarficB]) V@S then added and
the reactTO : 7 - After cooling, the
sol ution was dlluted w th water and washed mnth Et 20. The aqueous | ayer was
then acidifiegqto pH 5-6 with acetic acid and the forned precipitate was
coIIecteq;b fiiltration, washed with water and dried under high vaccumto
afford thé tltkﬁ conpound as a white solid.

~

Hydroxylamine (Fluka 55458; 50% in water; 4.08 mL; 67.95 mmol; 5 eq.) was added to a

15 solution of 2-ethoxybenzonitrile (Fluorochem 18661; 2 g; 13.59 mmol; 1 eq.) in EtOH (30 mL)
and the reaction mixture was stirred at 50°C for 12 hours. Evaporation in vacuo gave a white
solid, which was further dried under high vaccum to afford the title compound (2.38 g, 97%) as a
white solid.
HPLC (Method A) : Rt 1.22 min (purity 98.2%). LC/MS : 181.0 (M+H)".

20
Intermediate 4 : 3-Nitro-4-piperidin-1-ylbenzoic acid

HO._O

NO,
O
25 A mixture of ethyl 4-fluoro-3-nitrobenzoate (Chontech 01072; 500 mg; 2.35 mmol; 1 eq.) and

piperidine (Fluka 80640; 599.18 mg; 7.04 mmol; 3 eq.) in DMF (2 mL) was stirred at 50°C for 3

hours. The reaction was then allowed to cool to room temperature and diluted with water.



HPLC (Method A) : Rt 1.43 mn (purity 93.9%. LCM : 205.9 (MFH)+, 203.9
(MH. 15 Internmediate 7 : 4-1Cycl ohexyl (nmet hynam nol- 3-ni trobenzoic acid
NC2 20 Awoisdourasseof et hyl 4-fluoro-3-nitrobenzoate (Cheorarboidbesi’s 500
ng; 2.35 mmol; 1 eq.) and Nmet hyl cycl oﬁ%xyl amne (Al drich 10, 332-2; 796.59
ng; 7.04 mol; 3 eq.) in DV (2 nL) was stirred at 50C for 3 hours. The
r eact i onExleastiorhaith eihyl eugtatet drvina pvarsodiamrsyliate epfrpencantiatien En@cde dameed wit h

water. BExdibachi o’ dMwdl tasehsab mﬁr @FsemL (Hnﬁlllf?ﬂmﬁ)h{ﬁfroij@mé Kl af. 83 ﬁ\ﬁfél
concentration i n vacuo Vg% ol | was taken up in THF (15

il.
m.) and pes: Pn}"’ﬁ?r?ﬁ’ﬂ?drf&il‘? gféé5 Fﬂb) TQB r%ft'%ml’f%? Wa%@&” )St'r\rﬁéﬂsa EfFed
foll omedtebmemireWorﬁlbustTHF Was evapaedtedddTh tasldae Wked ivith Wetdr. The bQIBUS

t enperat ur re for ho ey nof e. e ol uti on was
i 1ot B TR BT e it AR Bl S eslitiad B aTke WERE: G f Ped o
pH 4 wi t tolléwdBHy deyitg actr etgnedium Eil20; ardrdoeckntration inegrvesafiored thef tdlee and
concentr title corrpound as a yeI I ow solid. WO
2009/ 0432%%%&#%%/98 é%égé&’ﬁéﬁ (Met hod A) (purity
08.3% . HELEMethodA) (RGN T A 2508 (1), 2526 (eH) . '8 KR

- (2- Met g, 138b Wik 813 0MictH, QR@BAHA, HCT.96 (1, d, J = 8.3 Hz), 7.29 (1H, d, J = 8.3

10 Hz), 3.09 (4H, s), 1.58 (6H, s).

Intermediate 5 : 4-Morpholin-4-yl-3-nitrobenzoic acid
HO.__O

Yy

15 A mixture of ethyl 4-fluoro-3-nitrobenzoate (Chontech 01072; 500 mg; 2.35 mmol; 1 eq.) and
morpholine (Fluka 69880; 613.06 mg; 7.04 mmol; 3 eq.) in DMF (2 mL) was stirred at 50°C for 3
hours. The reaction was then allowed to return to room temperature and diluted with water.
Extraction with ethyl acetate, drying over sodium sulfate and concentration in vacuo gave a
yellow oil. The latter was taken up in THF (15 mL) and lithium hydroxide (280.86 mg; 11.73

20 mmol; 5 eq.) was added followed by water (15 mL). The reaction mixture was stirred at room
temperature for 5 hours. The THF was evaporated and the residue diluted with water. The
agueous phase was washed with Et,O and acidified to pH 5 with acetic acid. Extraction with
Et,0 followed by drying over magnesium sulfate and concentration in vacuo afforded the title
compound (548 mg, 93%) as a yellow solid.

25 'H NMR (DMSO-ds, 300 MHz) § 13.12 (1H, s), 8.27 (1H, s), 8.02 (1H, d, J = 8.3 Hz), 7.32 (1H
d, J=8.3 Hz), 3.72-3.65 (4H, m), 3.16-3.10 (4H, m).

Intermediate 6 : 4-Piperidin-1-ylbenzoic acid




A m xture of ethyl 4-fluoro-3-nitrobenzoate (Chontech 01072; 1.009; 4.69
nmmol; 1 eq.) and 2- nethyl pi peridine (A drich M/, 280-3; 1.3969; 14.07 mol;
3 eq.) invOboYoa3syh) was stirred at 50°.C for 3 hours. TireT/EP2@BI063185\aS t hen
allowed to return to roomtenperature é‘f’m diluted with 10 water. Extraction
W th ethél acetate, drying over sodiumsulfate and concentration in vacuo

gave a yePkeW oil. The oil was taken up in THE (10 niL) and |ithium
hydr oxi de (5661.73 ny; 23.46 mmol; 5 eq.) was added fol |l owed by water (10
m.). The reagtion m xture was stirred at roomtenperature for 16 hours.

After evapqeation of the THF, the solution was diluted with water and
washed wi th! Et 20. The aqueous | ayer was acidified to pH5 with AcOH,
extracted h Et20, 15 dried over nagnesium sul fate and concentrated in
vacuo to af{ford the title conmpound (1.179! 94% as a yellow solid. LC/ M

©265.0 (MrH) +, 263.0 (mH). 1H NVR (DMSO- d3, 300|sz) 6 13.07 (s, 1H), 8.23
(d, J—21Hz,1H) 8.02 (dd, J = 9.0, 2.3 Hz, 7.44-7.41 (d, J = 8.9
Hz,

o100 iy P T her Sy bk Tor g m@eéf 22
4- ( 3, 3- Dbip¢nidinedplupe BOEH0N828.64 mg:3- Al mmob&readircDMEi(2ImHDves stirred at B0°Gifat 16 e of
et hyl s4-f L fr'r(ﬂe‘?’eé?:'t i ﬂ%ﬂ@%ﬁéﬁeﬁ?ﬁ%@??@guwﬂ%ﬂ 020 0¢ SEba Md IR mhed 1 €q. )

3,3- 25 difluoropiperidine dro h 665517; 554. 47 ;3.
ol ;1. SPIeign evanaietes ineeRYA Ve qoicLtlesppilmihe gil wp takRsI Up iIn THE (15 M) ok ( 3
n) was ﬁihlbhﬁ@droﬁ'&jem £10hg;4 6120WiRol;  B&) WEAEdde@ FolBvEd uy ﬁatéaﬂ 5§ NThe
B L I M R 0
and WO 2663/ B3B0Rad] EPROGRY/tbEBddBd and the reaction mixture was refluxed for 24
10  hours. After cooling, the solution was diluted with water and washed with Et,0. The agueous
layer was then acidified to pH 5-6 with acetic acid and the formed precipitate was collected by
filtration, washed with water and dried under high vaccum to afford the title compound as a
white solid.
HPLC (Method A) : Rt 1.43 min (purity 93.9%). LC/MS : 205.9 (M+H)', 203.9 (M-H).
15

Intermediate 7 : 4-[Cyclohexyl(methyl)amino]-3-nitrobenzoic acid

20 A mixture of ethyl 4-fluoro-3-nitrobenzoate (Chontech 01072; 500 mg; 2.35 mmol; 1 eq.) and N-
methylcyclohexylamine (Aldrich 10,332-2; 796.59 mg; 7.04 mmol; 3 eq.) in DMF (2 mL) was
stirred at 50°C for 3 hours. The reaction was then allowed to return to room temperature and
diluted with water. Extraction with ethyl acetate, drying over sodium sulfate and concentration in
vacuo gave a yellow oil. The oil was taken up in THF (15 mL) and lithium hydroxide (280.86 mg;

25 11.73 mmol; 5 eq.) was added followed by water (15 mL). The reaction mixture was stirred at
room temperature for 5 hours. After evaporation of the solvent, the solution was diluted with
water and washed with Et;0. The aqueous layer was acidified to pH 4 with AcOH, extracted
with Et,O, dried over magnesium sulfate and concentrated in vacuo to afford the title compound

as a yellow solid.



58 concentrated in vacuo to give a yellowoil. The oil was taken up in THF
(15 m.) and lithium hydroxide (280.86 ng; 11.73 mmol; Seq.) then water (15
m.) were wodee/ 043996 reaction m xture was stirred at roomrcr@mrp@satise for 4
hours and the THF was evapor at ed under®¢accum The resul ti ng sol uti on was
washed with Et20, acidified with acetic acid and extracted twce with 5

Et 20. ThEPE@MMethediAbrRidmemindpwity Hd%d -CaIS 0% er0 Mrliesi um sul fate and
concentrated in vacuo to give a yellow oil which was crystallized from
water. Fjltratjon_and_ drying under high vaccum afforded the title conpound
(630 ny, Intermediate 8 - 42 MethvigiperidinyiyliS-nitiobenzoioacid v 3 61 nin (purity
99.4% . LC/ M5 :286.9 (MFH)+, 284.9 (MHy. 10 Intermediate 10 :

3-Nitro- 4-(5)yr{)ol i di n-1-yl benzoic acid A m xture of ethyl

4-f1 uoro-'é'- robenzoate (Chontech 01072; 500 ng; 2.35 mol; 1 eq.) and
pyrrolidi ne {Fl uka 83240; 500.48 ng; 7.04 mol; 3 eq.) in DM (2 nL) was
stirred at for 4 15 hours. The reaction m xture was then partitioned
bet ween et gt ate and ag. NR4CL. The organic | ayer was washed three
times wt . NH4Cl then brine, dried over magnesi um sul fate and
concentra%n vacuo to give a yellow oil. The latter was taken up in THF
(5 mL). and™~J-A hi um hydroxi de (280.86 ng; 11.73 mmol; 5 eq.) then water (5
m.) were added. The reaction m xture was stirred at roomtenperature for 16
hours then the THF was evaporated and the 20 residue was diluted with

waéI e{j . Aéhﬁfté@rdf ﬁtjht/li @ﬁl&@ﬂ-nﬂﬁob&mz]@fﬁ@'(ghém&hfmb:@,d .cmrg?eti.el@ir1tarf:1§>1|s§17 té@%arfd'gi-(t) /()er ed
an rie nder . Nl a Q,. I ( ti1fle co . as a
vol I ow soeiaprpystes RSt 2% To8 s kS ol 35 S BBE o e Bisc 3. 5
(MtH) +, 234€.16r X Murg. The deetioredasthen dllowed td@apa o rboy erBparaturecdreirdioted wétt i d
10 water. Extraction with ethyl acetate, drying over sodium sulfate and concentration in vacuo gave
a yellow oil. The oil was taken up in THF (10 mL) and lithium hydroxide (561.73 mg; 23.46

mmol; 5 eq.) was added followed by water (10 mL). The reaction mixture was stirred at room

temperature for 16 hours. After evaporation of the THF, the solution was diluted with water and
washed with Et,0O. The aqueous layer was acidified to pH 5 with AcOH, extracted with Et,0,

15 dried over magnesium sulfate and concentrated in vacuo to afford the title compound (1.17 g,
94%) as a yellow solid.
LC/MS : 265.0 (M+H)", 263.0 (M-H). "H NMR: (DMSO-ds, 300MHz) § 13.07 (s, 1H), 8.23 (d, J =
2.1 Hz, 1H), 8.02 (dd, J= 9.0, 2.3 Hz, 1H), 7.44-7.41 (d, J = 8.9 Hz, 1H), 3.64-3.60 (m, 1H),
3.25-3.17 (m, 1H), 2.90-2.84 (m, 1H), 1.82-1.43 (m, 6H), 1.05 (d, J = 6.4 Hz, 3 H).

20
Intermediate 9 : 4-(3,3-Difluoropiperidin-1-yl)-3-nitrobenzoic acid

HO. O

A mixture of ethyl 4-fluoro-3-nitrobenzoate (Chontech 01072; 500 mg; 2.35 mmol; 1 eq.), 3,3-
25 difluoropiperidine hydrochloride (Aldrich 665517; 554.47 mg; 3.52 mmol; 1.5 eq.) and

triethylamine (712.07 mg; 7.04 mmol; 3 eq.) in DMF (3 mL) was stirred at 60°C for 4 hours. The

reaction mixture was then partitioned between ethyl acetate and aq. NH4Cl. The organic layer

was washed three times with aq. NH4ClI then brine, dried over magnesium sulfate and



WO 2009/ 043890PCT/ EP2008/ 063185 59 60cC for 4 hours. The reaction m xture
was then partitioned between ethyl acetate and aq. NH4ACI. The organic |ayer
was washewownddnsbsoone, dried over magnesi um sul f at e andpcompeeusnseiiesl i n
vacuo to give a yellow solid. The latte? was taken up in THF (5 nL) and

| 'i t hi um hydroxide (280.86 ng; 11.73 nmol; 5 eq.) then water (5 nL) were
added. Ternceriepied ipyagHoKe give ayelpsoisThe @léwa%itakﬁ%rbmeéHFdé@ aidped ithem16 hours

then t hehmﬁm‘gamm@vw mtﬁ%d 5%aq tﬁéﬁ@uaft&s(ﬂﬁhh@? Wee Mutdtred reMctidh MRies -
After acidification t tin {érem%ltate Was

AcOH
filter edwé?lﬁ'rrﬁfj|aé@Oﬂﬁa@Perﬁfuﬁf%éEE'ﬂIﬁaP%th&fﬁ"&fr‘fﬂast?Yép "Pedand e 10834 g,
86% as msylehd tivo hiad waklidGvithNeihedidAipd WltRbcéilcb&drmﬂ ektpattddttyicONithY) . LC/ MBS
1 264, .
22 vor o PR Tie e el o weh eIt Bhfndtfim sratpiand ognogpipigd yvacuo
4-f 1 uor oto3yiterd ydllowod whieh b loeystatired frarh waleF| Ailbatoo e hdaRB8 ndeOhigh vaszurd nmol ;
1eq.) an‘f”‘or RO é@#ﬁh&&%o?@%@y é’s@?englmso )5. 7 mmol ;2 eq.) was stirred

at 60C for ours m Xt u was’ coo diluted with water. The
preci pi t HPEC Wdethed A} Rtedb 1ania (eriteP-4%)- &CMNP 42862 (MH)I.@8¢8rdlind (12.9 ¢,
959 as a white solid. HPLC (Method B) : Rt 3.61 min (purity 99.1%. LC M
: .6 7.92 (1H, s), 7.78-7.81 (1H, d),
(4H, m. Internediate 13 :
I\/bthyl 4 rmrpholln 4- yl- 3 (trlfluororrethyl) benzoate 00 25 WD

2009/ 043330PET/ EP2008/ 063185

NO,
N

O

A mixture of ethyl 4-fluoro-3-nitrobenzoate (Chontech 01072; 500 mg; 2.35 mmol; 1 eq.) and
pyrrolidine (Fluka 83240; 500.48 mg; 7.04 mmol; 3 eq.) in DMF (2 mL) was stirred at 60°C for 4

15 hours. The reaction mixture was then partitioned between ethyl acetate and aq. NH4Cl. The
organic layer was washed three times with ag. NH4Cl then brine, dried over magnesium sulfate
and concentrated in vacuo to give a yellow oil. The latter was taken up in THF (5 mL) and
lithium hydroxide (280.86 mg; 11.73 mmol; 5 eq.) then water (5 mL) were added. The reaction
mixture was stirred at room temperature for 16 hours then the THF was evaporated and the

20 residue was diluted with water. After acidification with AcOH, the formed precipitate was filtered
and dried under high vaccum to afford the title compound (497 mg, 90%) as a yellow solid.
HPLC (Method A) : Rt 3.75 min (purity 99.0%). LC/MS : 236.8 (M+H)", 234.9 (M-H)".

Intermediate 11 : 4-Azepan-1-yl-3-nitrobenzoic acid
25
HO. O

NO,

N

O

A mixture of ethyl 4-fluoro-3-nitrobenzoate (Chontech 01072; 500 mg; 2.35 mmol; 1 eq.) and
hexamethyleneimine (Fluka 52660; 697.89 mg; 7.04 mmol; 3 eq.) in DMF (2 mL) was stirred at



60 partitioned between ethyl acetate and 10% ag. NaHCO3. The separated
organi c | ayer was washed successively with water and brine, dried over
magnesi unweubdsatssssand concentrated in vacuo to afford tIpeTtHPRO08/065A8POUN
(4.45 g, 97% as a yellow oil . 59 1H NVR (CDCl 3, 400MHz) 68. 32
(1H, s), 8.17-8.19 (rlH d), 7.31-7.33 (1H, d), 3.94 (1H, s), 5 3.85-3.89
(4H, ), 6&CdorBhqrs.(Th ﬁreqqajlon mpﬁl@mthgp@amhoned between ethyl acetate and aq.

4- Mor OhONH![CI.‘lTHé]drgarﬁéI'éizér'm#é@%@ﬁ‘édwm brmermufbv@f% ne&QmEfaweﬂeg@é ution of
internediate 13 g qﬁ%dl n THF and wat er &]5 m.) was
added | i EHCEMH J254pdo give g yﬁ”°"!3§9"51 ?“erﬂ’aéé? )3” élPiH‘ T*P'Fe@”é'a)&”ﬂdi 'Y\ xture
was sti rgmlmaie 28(9)86 tr@np‘emmufoe 5feqr) tHea vlrmerrﬁ mLTmere%ddu@%emnavmpmat ed in
vacuo .and _t This sol ution

i ohi G ot Hie B teRfepah b obip Aoy h g nbas aP et BV RRTER o ¢ 1

et hyl acebadiiiediith voaterahiter alcalyileatlowasplvl/éyhbd\o@l-t thelresutteng poedipitdteovasr sodi um

sul fate i f t ite
ol i d. HILEHRRRERYbrep GG, bl B e bl SoF PP RPF S5 vy +
1H NWVR ﬁEN/EtOdG 400MHz) 6 13.5 (1H, bs), 8.13-8.16 (2H, m, 7.55-7.57 (1H,
d), 3. 69HBLdf\AétﬂbaAmRt321&4m%p&@y§941r% ). Me/M 0244 en+rpdiogd @ (hiH):. Met hyl
2,2" -di met hy 1%b1 phenyl - 4-carboxyl ate 25 A suspension of nethyl

4- br difo- 3- net hyl benzoat e (ABCR AV19078; 15 g; 65.48 mmol; 1 eq.),

o-t ol yl bmtermedizae2i: 4-Modphalin-BA3BA6Iudromethyl); benBorstritleol ; 1.2 eq.),

pot assi um car bonate (45.25g. 327.4 mmol, Seq.) and

tetraki s(tri phenyl phosphi ne) pal | adi un{0) (3.78 g; 3.27 mmol; 0.05 eqg.) in
t ol uene (2| 0 nmL) and water (200 nlL) was stirred at 120C for 6 hours. The
resulting 'mxture WO 2009/ 043890PCT/ EP2008/ 063185 61

o)

15 A mixture of 4-fluoro-3-trifluoro-methylbenzonitrile (Fluorochem 2223; 10 g; 52.8 mmol; 1 eq.)
and morpholine (Fluka 69880; 9.25 mL; 105.7 mmol; 2 eq.) was stirred at 60°C for 8 hours. The
mixture was cooled and diluted with water. The precipitate was filtered and dried to afford the
title compound (12.9 g, 95%) as a white solid.

HPLC (Method B) : Rt 3.61 min (purity 99.1%). LC/MS : 257.1 (M+H)*. "H NMR (CDCls,
20 400MHz)$7.92 (1H, s), 7.78-7.81 (1H, d), 7.32-7.35 (1H, d), 3.84-3.87 (4H, m), 3.04-3.06 (4H

m).

Intermediate 13 : Methyl 4-morpholin-4-yl-3-(trifluoromethyl) benzoate

25
A mixture of intermediate 12 (6 g, 19.5 mmol; 1 eq.) and HCI in Methanol (250 mL) was stirred

at 60°C for 24 hours. The reaction mixture was evaporated to dryness and the residue



was allowed to return to roomtenperature and the two phases were
separated. The organic | ayer was concentrated in vacuo and purified by
col um chworratsngs@phy (c-hexane) to afford the title compwmrdoobbslgs 95%
as a white solid. HPLC (Method B) : RtG%.01 m'n (purity 98.7% . 1H NMWVR
(DVBO-d6, 400MHz) 6 7.91(1H, s), 5 7.83-7.81 m, 7.33-7.30(2H, m,
7.28-17. 2aqrnuqne¢rpetwer25ﬂwl argetatqqmdrﬂp%m MH¢O@5 @Hep@ryted@r@@w?,amwesH s),
2.09-2. Oﬁaﬁ%blysu&%ssﬁelﬁ\zmlw&gr &lﬁ'ﬂ)rln@drleh'&'ﬁ/&*rﬁ?ﬁbﬁﬁﬁ slffate agd dorcEhtraRddin 1- 1

. 11- bi nheny1- 4- car box Sodj um hydroxi de (10%in water; 10

m_) was Yfyed @fﬁ’r%th%?/%‘é‘?r&?f’uafj (‘lﬁ%r%ﬁlaataé’ei@"?%g 62.24 mmol ; 1 eq.) in
TH:: ( L00"HTNMRaCD Cl:he0oNeRG BisD2 ( mmﬁ)ég e7h-8vas (BH, idy,r7esh - aBs()j ABCdS, (3[?431(6H®EFS thhe
sol vent e i.n_vacuo and the aqueous residue washed with ethy
acet a[“l’ g\%é %gggdﬂigﬁgq(gyéw Whs then acidified pH 2-3 with 3M HCl and
extracted with dichloronethane. The organic |ayer was washed with water,
dried OVERL.: doaffordthetltle
conmpound » dB) : R 4.10 mn
(purity 99. 6% LG/ MS :227.0 (M+Hr. 1H NVR (DVBO, 400MHz) 6 12.89 (1H, bs),
7.89 (1HyoS) . of-82-7.80 (1H, d), 7.32-7.23(3H, m),7.19-7.11 (1H, d),
207.07-7.057(1H, d), 2.04 (3H, s),1.98 (3H, s). Internediate 17 : Methyl
2- met hyl - ri fluoromethyl)bi phenyl4-carboxylate 00 25 A suspensi on of

met hyl 4- - 3= et hyl benzoate (ABCR AV19078; 3 ¢g; 13.10 mml; 1 eq.),
2-(trifluorpmetyyl ) phenyl boronic acid (A drich 393606; 2.749; 14. 41 nmol ;
1.10 eq.), t assi um carbonate (9.059; 65.48 nmmol; 5 eq.) and

t et r aki s(tET)ﬁhenyl phosphi ne) pal | adi un{0) (1.51 g;

10
To a solution of intermediate 13 (5 g; 17.2 mmol; 1 eq.) in THF (50 mL) and water (5 mL) was
added lithium hydroxide (1.5 g; 34.4 mmol; 2 eq.) and the reaction mixture was stirred at room
temperature for 12 hours. The solvent was evaporated in vacuo and the residue diluted with
water. This solution was washed with dichloromethane, acidified to pH 4 with conc. HCI and

15 extracted with ethyl acetate. The organic layer was washed with brine, dried over sodium sulfate
and evaporated in vacuo to afford the title compound as a white solid.
HPLC (Method B) : Rt 2.97 min (purity 99.7%). LC/MS : 275.9 (M+H)". "H NMR (DMSO-ds,
400MHz) 5 13.5 (1H, bs), 8.13-8.16 (2H, m), 7.55-7.57 (1H, d), 3.69-3.71 (4H, m), 2.94-2.96
(4H, m).

20
Intermediate 15 : Methyl 2,2'-dimethyl-1,1'-biphenyl-4-carboxylate

I
0.0

25 A suspension of methyl 4-bromo-3-methylbenzoate (ABCR AV19078; 15 g; 65.48 mmol; 1 eq.),
o-tolylboronic acid (Aldrich 393606; 10.68 g; 78.5 mmol; 1.2 eq.), potassium carbonate (45.25 g,
327.4 mmol, 5 eq.) and tetrakis(triphenylphosphine)palladium(0) (3.78 g; 3.27 mmol; 0.05 eq.)
in toluene (200 mL) and water (200 mL) was stirred at 120°C for 6 hours. The resulting mixture



WD 2009/ 043890PCT/ EP2008/ 063185 62 1.31 nmol; 0.10 eq.) in toluene (15 ni)
and water (15 nlL) was refluxed for 3 hours. The resulting m xture was
filtered wbrowmghssmoshort pad of Celite, which was furthecTEesisadess h
tol uene. After evaporation of the sol v@ht t he residue was taken up in
et hyl acetate and washed successively W|th sat. ag. NaHCO3, water and
brine, dwpedloyed to ietmtsioomteupdrattie apddhstwodhessstweie geparaied dbadraedicaf f or d
the t'“% &%Qﬂéﬂ&n(rgtealrgvacgg%d &%lfl@dg %mn@bﬁrom%b@pﬁwmgne‘})to afiddd . 34

mn (pur 3 . Internediate
2- Met hyl th? t't'? ‘E‘?’T‘FP UBSK%@HWB?BH‘@H?E"“@ carboxylic acid HO 0 10 Sodi um

hydr oxi dap(6 (Methed-B) S 3.BOmb&punipds.748) élq N)M RUDMSOdg dobmHa) SDbut Hog), of

LSO O e IR Tt Ay ot L

t he resi 8lae-3q3H.aReN0UP.00 KBHVEY, er97ahel waisb)ed with ethyl 15 acetate. The

aqueous phase was acidified to pH 2 with conc. HCl and the obtained

sol uti on was concent rat ed in vacuo untl I crystal lization. The solid was
grynefidte pra-6d g@agignto afford the title

conmpound (2.41 g, 84°/c) as a beige sol id. HPLC (Method A) : R 4.49 mn

(purity 95.7% . LCMS : 279.0 (MHy. 1H NWR (DVSO d6, 300MHz) .6 13.03 (s,

1H), 7.919%68 (m 5H), 7.38-7.36(d. J =8.3 Hz, 1H), 7.27-7.25(d, J = 8.2

20Hz, 1H), 2,05 (s, 3H). Internediate 19 : Mt hyl

3- et hyl14- et hy1- 3-t hi enyhbenzoate 25

10

Sodium hydroxide (10% in water; 10 mL) was added to a solution of intermediate 15 (15 g,
62.24 mmol; 1 eq.) in THF (100 mL) and the reaction mixture was stirred at 70°C for 16 hours.
The solvent was evaporated in vacuo and the aqueous residue washed with ethyl acetate. The
15 aqueous layer was then acidified pH 2-3 with 3M HCI and extracted with dichloromethane. The
organic layer was washed with water, dried over sodium sulfate and concentrated in vacuo to
afford the title compound (13.5 g, 95%) as a white solid.
HPLC (Method B) : Rt 4.10 min (purity 99.6%). LC/MS : 227.0 (M+H)". "H NMR (DMSO,
400MHz) 6 12.89 (1H, bs), 7.89 (1H, s), 7.82-7.80 (1H, d), 7.32-7.23 (3H, m), 7.19-7.11 (1H, d),
20 7.07-7.05(1H, d), 2.04 (3H, s),1.98 (3H, s).

Intermediate 17 : Methyl 2-methyl-2'-(trifluoromethyl)biphenyl-4-carboxylate

F
F

|
0.0
O
25
A suspension of methyl 4-bromo-3-methylbenzoate (ABCR AV19078; 3 g; 13.10 mmol; 1 eq.),
2-(trifluoromethyl)phenylboronic acid (Aldrich 393606; 2.74 g; 14.41 mmol; 1.10 eq.), potassium
carbonate (9.05 g; 65.48 mmol; 5 eq.) and tetrakis(triphenylphosphine)palladium(0) (1.51 g;



A suspension of methyl 4-Dbrono-3-nethyl benzoate (ABCR AV19078; 3 g; 13.10
nmmol; 1 eq.), 4-nethyl-3-thi opheneboronic acid (A drich 542393; 2.05 g;

14. 41 molvp 20091d3%2q. ), pot assi um carbopate (9.05 g; 65. #8T/EPRdos/0&aEs ) and
tetraki s(tri phenyl phosphi ne) pal | adi urr(@% (1 51 g, WO

2009/ 043890PCT/ EP2008/ 063185 63 1. 31 mmol ; 10 eq.) in toluene (15 nL) and
wat er ( 153iymakeds1G o) iniaiiepne 615 @Lhamir\@atel’m@méym teflwepdriond haues.-dae filtered
through ﬁas§|h&¥ﬁuxﬂﬁ@w@§ filteRed themgwalsﬁ&t M‘ﬁﬁoffdé'hlrehﬁﬁm?{\@é@ﬁﬂhw\/H%h&@bvh'@ne Af ter

evaporati on he sol ventf, resi due, t aken ug )a; acetate and
washed s{PERELMFEp\APRIA AN elibe S%ht?” NpHesigue wag B fawa'nvfﬂfi %Cet%i? PRYyWaRheA
magnesi umcﬁel:isfv@twaarsdt 2q OHEY, vateeand trineadrisa dver r&éér@sﬂn{dmﬁatblaha e conpound

(Lé/ %592&%%% tta%?ﬂ_\? _'\gacu]o\r/]}’{)]g ?ngwel_’éﬁlggar%poun%qg 7 g) 96%%3 a brown oll. Thn (purity 58.3%.

3- Met hy 1HBLC 4Metbodhi) -F3-5 i reinyihbnzb9%). €TINS : 2984.9 (M3dtii.um hydr oxi de (4. 87 ni;
SM 24.36 mml; 3 eq.) was added to a solution of internediate 19 (2 g;

8.12 mmol ; 1 eq ) in EtOH 60 m) and the resultlng mxture was stirred at
60C for Dterme et oitrfl yose phenylearboxylis acidsi due was t aken up
in water and washed with et hyl 15 acet ate The aqueous phase was acidified
to pH 2 with copc. HCl and the obtai ned solution was concentrated in vacuo
until cryst ation. The solid was collected by filtration and dried
under high vaguumto afford the title conpound as a beige solid. HPLC

(Met hod A) 4.26 mn (purity 99.6%. LGOI M :232.9 (MFH +, 231.0 (M Hy.
1H NVR (DMeSAB,. 300MHz) 6 12.97 (s, 1H), 7.91 (s, 1H), 7.84-7.81 (dd, J =
8.1 Hz, F~& 1/9 Hz; 1H).

Sodium hydroxide (6.12 mL; 5M; 30.58 mmol; 3 eq.) was added to a solution of intermediate 17
(3 g; 10.19 mmol; 1 eq.) in EtOH (90 mL) and the resulting mixture was stirred at 60°C for 1
hour. After evaporation of the solvent, the residue was taken up in water and washed with ethyl
15 acetate. The aqueous phase was acidified to pH 2 with conc. HCI and the obtained solution was
concentrated in vacuo until crystallization. The solid was collected by filtration and dried under
high vacuum to afford the title compound (2.41 g, 84%) as a beige solid.
HPLC (Method A) : Rt 4.49 min (purity 95.7%). LC/MS : 279.0 (M-H). '"H NMR (DMSO-ds,
300MHz) 6 13.03 (s, 1H), 7.91-7.68 (m, 5H), 7.38-7.36 (d, J = 8.3 Hz, 1H), 7.27-7.25(d, J= 8.2
20 Hz, 1H), 2.05 (s, 3H).

Intermediate 19 : Methyl 3-methyl-4-(4-methyl-3-thienyl)benzoate

w

25
A suspension of methyl 4-bromo-3-methylbenzoate (ABCR AV19078; 3 g; 13.10 mmol; 1 eq.),
4-methyl-3-thiopheneboronic acid (Aldrich 542393; 2.05 g; 14.41 mmol; 1.10 eq.), potassium
carbonate (9.05 g; 65.48 mmol; 5 eq.) and tetrakis(triphenylphosphine)palladium(0) (1.51 g;



207.41 (d, J= 3.2 Hz, 1H), 7.35-7.34(m 1H), 7.28-7.26(d, J= 7.8 Hz, 1H),
2.18(s, 3H), 2.00(s 3H). Internediate 21: Methyl
2'nethqu&onb&mmsﬂml@biphenyl-4-carboxg|ate 00 A suspemgrensobiiset hyl

4- br ono- 3-ni trobenzoate (Chess 1687; 3 %, 11.53 mmol ; 1 eq ), O-

tolyl boronic acid (Aldrich 393606; 1.88 g; 13.84 mmol; 1.2 eq.), potassium
car bonat &3{ mnoy: (310 &R) islyare|(15 lgb)]ar)d vegier (15 mL) was refluxed for 3 hours. The

tetraki skefsmt. RBRUIORES RAlXEhRA rhafah&%wof(c@fm% \ZmamwaQnﬁﬁérvvagﬂbd with 05 VO
2009/ 043890P /EP2008/063185 6 +%%ln t ol uene %3 and water (15 nl)
was st i r{PBgNGtAEoeEPpEion gf h%ﬁf?"ée”t residug [t PhigP %%E'iyu? RiaenAMPERad t o

return t@;ob@@metyawme;babqrreammg vaeer bdbrieades over Ragrpiamadudste aftle or gani c

I t and puri f by..c0l unn _chr omat ogr aph

(e hesangr et BN RHh o BB il 526 ogtorb G e b t e ol 4. 5 1n
NVR ( DVSEPHG (Metbodz) RISB1 45in (dity §9.3%8 LEMS: Z@E((NH,Hm), 7.63 -7.61 (1H, m,
7.34-7.33 (2H, n), 7.23 (1H, rr), 7.13 (1H, ), 3.94 (3H s), 2.04 (3H, s).

Internmediate 22 : 2'-Methvi-2-nitro-1, 11- bi nhenvi - 4-carboxylic acid HO O
NO2 Intermediate 20 : 3-Methyl-4- (4 methyl-3-thienyl)benzoic acid

HO. O

10 S

Sodium hydroxide (4.87 mL; 5M; 24.36 mmol; 3 eq.) was added to a solution of intermediate 19
(2 g; 8.12 mmal; 1 eq.) in EtOH (60 mL) and the resulting mixture was stirred at 60°C for 2
hours. After evaporation of the solvent, the residue was taken up in water and washed with ethyl
15 acetate. The aqueous phase was acidified to pH 2 with conc. HCI and the obtained solution was
concentrated in vacuo until crystallization. The solid was collected by filtration and dried under
high vacuum to afford the title compound as a beige solid.
HPLC (Method A) : Rt 4.26 min (purity 99.6%). LC/MS : 232.9 (M+H)", 231.0 (M-H)". "H NMR:
(DMSO-dg, 300MHz) 8 12.97 (s, 1H), 7.91 (s, 1H), 7.84-7.81 (dd, J= 8.1 Hz, J=1.9 Hz; 1H),
20 7.41(d,J=3.2Hz, 1H), 7.35-7.34 (m, 1H), 7.28-7.26 (d, J = 7.8 Hz, 1H), 2.18 (s, 3H), 2.00 (s,
3H).

Intermediate 21 : Methyl 2'-methyl-2-nitro-1,1'-biphenyl-4-carboxylate

25
A suspension of methyl 4-bromo-3-nitrobenzoate (Chess 1687; 3 g; 11.53 mmol; 1 eq.), o-
tolylboronic acid (Aldrich 393606; 1.88 g; 13.84 mmol; 1.2 eq.), potassium carbonate (7.97 g,
57.68 mmol, 5 eq.) and tetrakis(triphenylphosphine)palladium(0) (668.2 mg, 0.577 mmol, 0.05



10 Li t hi um hydroxide (1.15 g, 27.6 mol, 3 eq.) was added to a sol ution
of internediate 21 (2.5 g, 9.2 mol, 1 eq.) in THF (20 nL) and water (5 nlL)
and the rwebivma3synxt ure was sti rred at room t enper at ur ecframp2ebshesiss. The
sol vent was evaporated in vacuo and t hed aqueous residue 15 washed with
ethyl acetate. The aqueous |ayer was then acidified pH 2-3 with 1.5M HC
and extraftilédolmrtem@lrnbharasmmrtﬁéﬁé)thétlrmdgeéﬁ% Q far By haness Taestseléingv t h

wat er, deﬁﬂeWé%llo‘\‘v\%'té‘F@ttﬁHH b tam rﬁﬂFbcé‘rﬂttH@E Hageéf@&e%e.s&at@afmed t he
ound 6 g 0% as a yellow solid Met hod Rt370

title co
mn (pur gfp Ggniglpy %(as CIE’CWS‘”a eﬂsrs@u?ﬁmiyur'f'fﬁbmiuwm @gr%’bb xage)ia. 67
(1H, bs) affddd 48 tifld tbmsgund 82.8G; BRYas(alwhitediplid. 7. 58-7. 56 (1H, m), 7.35-7.32

o B RO o s bz B e zp st dirnb” s Myt Beh ot e

(4.97 m (2H3&h),77. 207 H;, m, 7e1p (1 HWa§ 3eeddel, 4)2.ed @ispensi on of 5-fl uoro- 2-

nmet hoxybenzonitrile (Aldrich 527734; 2.5 g; 16.5 mol; 1 eq.) in EtOH (30
m.) and the resultlng mxture was stlrred at roomtenperature for 3 days

t hen to itermediats p pITeny agid 100% as a white
solid. WD 2009/ 043890PCT/ EP2008/ 063185 65 1H NNR (DVBO- d6, 300MHz) 8 9.53
(s, 1H, 7.25-7.15 (m 2H), 7.11-7.03 (m 1H), 5.69 (s, 2H), 3.78 (s, 3H.
| nt er medi'4Pe+94 : 4- (2- Met hvi pi peridin-1-v1)-3-(trifl uoromethvi) benzoic
acid 5Step 4- (2-Met hyl pi peridin-1-yl)-3-(trifluoromethyl) benzonitrile

ON O
NO,

Lithium hydroxide (1.15 g, 27.6 mmol, 3 eq.) was added to a solution of intermediate 21 (2.5 g,

10

9.2 mmol, 1 eq.) in THF (20 mL) and water (5 mL) and the reaction mixture was stirred at room
temperature for 4 hours. The solvent was evaporated in vacuo and the aqueous residue

15 washed with ethyl acetate. The aqueous layer was then acidified pH 2-3 with 1.5M HCl and
extracted with dichloromethane. The organic layer was washed with water, dried over sodium
sulfate and concentrated in vacuo to afford the title compound (1.6 g, 70%) as a yellow solid.
HPLC (Method B) : Rt 3.70 min (purity 99.9%). LCMS : 255.9 (M-H)". "H NMR (DMSO-ds,
400MHz) 6 13.67 (1H, bs), 8.49 (1H, s), 8.26-8.24 (1H, d), 7.58-7.56 (1H, m), 7.35-7.32 (2H, m),

20 7.27-7.12(1H, d), 7.10 (1H, d), 2.09-1.99 (3H, s).

Intermediate 23 : 5-fluoro-N'-hydroxy-2-methoxybenzenecarboximidamide

-~

0
H,N"SN
OH
25 Hydroxylamine (4.97 ml; 82.7 mmol; 5 eq.) was added to a suspension of 5-fluoro-2-
methoxybenzonitrile (Aldrich 527734; 2.5 g; 16.5 mmol; 1 eq.) in EtOH (30 mL) and the
resulting mixture was stirred at room temperature for 3 days then to dryness to afford
the title compound (3.04 g, 100%) as a white solid.



A mxture of 4-fluro 3-trifluoro-nethyl benzonitrile (ABCR F043738; 25 g;
132 mol; 1 eq.) and 10 2-nethyl pi peridine (30.3 n; 264 nmol; 2 eq.) was
stirred avok0@®lA3shd hours. The reaction m xture was coolped;Epdiosotzads wi t h
water (200 nlL) and extracted with ethy§5acetate (2 x 200 nm.). The conbi ned
organi c | ayer was washed with water (100 nmlL) and brine (100 nlL), dried over
sodi um s NM& (EMSEHde 30U B Fd(si H)vadEd.15Te2h e &ilddeSves 1P 5i6% (e2Hy

col um c@&gﬁygggraphy (petrol eum ether/ethyl acetate, 80/20) to afford the
title conpound of the title 15 conpound as an off-white solid. LC/ M5 : 269
(MtH). 1H NWR (DVSO-cl16, 400MHz) 8.19 (s, 1H), 8.18-8.15 (m 1H), 7.90-7.80

Em 1M inforkfbifbtd 34 -2 bty foiiicin 83 itrifhldromBthil LenffloGlid 11 , 1'3E|)1- ‘e
m ! 4 P H ] 0 0 — , - ep
Gt e AT

benzoat e. Hydrochloride salt COOve F 20 A m xture of
4-(2-methyl gy peridin-1-yl)-3-(trifluoromethyl) benzonitrile (21 g, 78.4

mrol ) and HCl in nethanol (4M 500 nlL) was stirred at 80'C for 20 hours,
t hen concg ated to dryness to afford the title conpound (25 g, 96% as a
bei ge sol i dv@berMs © 301.9 (MrH)t. 1H NVR (DVSO-c18, 400MHz) 8.20-8.18 (m
2H), 7.69%. ZnGRr(m 1H), 253.89 (s, 3H), 3.20-3.12 (m 1H), 2.90-2.85 (m
1H), 2.60-2.50 (m 1H), 1.85-1.79 (m 2H), 1.69- 1.65 (m 2H), 1.51-1.45
(m 1H, 1.31-1.23 (m 1H), 0.75 (d, J= 6.4 Hz, 3H). Step 3 :
4- (2-net hyl pi peridin-1-yl)-3-(trifluoronmethyl) benzoic acid
A mixture of 4-fluro 3-trifluoro-methylbenzonitrile (ABCR F043738; 25 g; 132 mmol; 1 eq.) and
10  2-methylpiperidine (30.3 mL; 264 mmol; 2 eq.) was stirred at 100°C 12 hours. The reaction
mixture was cooled, diluted with water (200 mL) and extracted with ethyl acetate (2 x 200 mL).
The combined organic layer was washed with water (100 mL) and brine (100 mL), dried over
sodium sulphate and concentrated in vacuo. The residue was purified by column
chromatography (petroleum ether/ethyl acetate, 80/20) to afford the title compound of the title
15 compound as an off-white solid.
LC/MS : 269 (M+H)". '"H NMR (DMSO-ds, 400MHz) § 8.19 (s, 1H), 8.18-8.15 (m, 1H), 7.90-7.80
(m, 1H), 3.19-3.15 (m, 1H), 2.90-2.85 (m, 1H), 2.71-2.60 (m, 1H), 1.81-1.75 (m, 2H), 1.60-1.31
(m, 3H), 1.31-1.21 (m, 1H), 0.70 (d, J = 6.4 Hz, 3H).

Step 2 :Methyl 4-(2-methylpiperidin-1-yl)»-3-(trifluoromethyl) benzoate.Hydrochloride salt
COOMe

\[N)FF

A mixture of 4-(2-methylpiperidin-1-yl)-3-(trifluoromethyl) benzonitrile (21 g, 78.4 mmol) and

20

HCI in methanol (4M, 500 mL) was stirred at 80°C for 20 hours, then concentrated to dryness to

afford the title compound (25 g, 96%) as a beige solid.

LC/MS : 301.9 (M+H)". '"H NMR (DMSO-ds, 400MHz) § 8.20-8.18 (m, 2H), 7.69-7.62 (m, 1H),
25 3.89 (s, 3H), 3.20-3.12 (m, 1H), 2.90-2.85 (m, 1H), 2.60-2.50 (m, 1H), 1.85-1.79 (m, 2H), 1.69-

1.65 (m, 2H), 1.51-1.45 (m, 1H), 1.31-1.23 (m, 1H), 0.75 (d, J = 6.4 Hz, 3H).

Step 3 : 4-(2-methylpiperidin-1-y)-3-(trifluoromethyl) benzoic acid




WD 2009/ 043890PCT/ EP2008/ 063185 66 COOH A sol ution of nethyl

4-(2-met hyl piperidin-1-y1)-3-(trifluoronethyl) benzoate. Hydrochloride salt
(25 g, 74wor0d9y048s90HCL 4M (200 nlL) was_stirred at 100C om/EpBoosos31ss After
cooling to room5 tenperature, the pre@@pltate was filtered off and dried
under vacuumto afford the title conmpound (189, 85% of as a white solid.
HPLC ( Met h§& : Rt 5.53 min (purity 98.3%. LC M :287.9 (MtH) +. 1H NWR
MHz) 6 13.30 (s, 1H), 8.19-8.15 (m 2H), 7.70-7.67(m 1H),

3. 08-3. 06 1H), 2.89-2.86 (m 1H), 2.60-2.49 (m 1H), 1.90-1.89 (m 2H),
176174 ), 1.46-1.43 (m 1H), 1.41-1.40 10(m 1H), 0.77 (d, J = 6.4
Hz, 3H). ermwediate 25 : 4-(2,5-dinethyl pyrrolidin-21-vl)-3-nitrobenzoic
acid 15 A mxture of 4-fluoro-3-nitrobenzoic acid (300 ng; 1.62 mol; 1
eq.) and .5=di net hyl pyrrolidine (Maybridge ACL1676DA; 0.70 ni; 5.72 nmmol ;

3.53 eq.) was stirred at 100C for 5 mnutes in the MN The sol uti on was
concentrated in vacuo and the residue taken up in water (100 nL). The
aqueous ahalsﬁomvzﬁsnemheﬂmdnymgéhahh)@ll) Rtifeoropisthyl) d@nrdaje. Hyteaschambd'szﬁli ed to

PH S W' t{% ?J? o%% Cl 5(5?‘)% QNF%SV& I}rgd gllﬁ)br@/ or % F?Jrs d&f%?f:ign)w? rlnng over

magnesi u e and concentr tI on e corrpound
(360 #yg, tesw%attas, tampreciataje wesfiltaded ¢iPhrd c(rlv@wndm‘ vaguum Riaffgrdgpe hﬂGnC%’meﬂN y
1009 . LQ/8|\6585%f§f4a3% V(,Mgl—&ﬁd I nternedi ate 26 :

2' - et ho>|_<|\|éLC-l\r/|re |F£) envi - 4-carboxylic acid .
ethod B) : Rt 5.53 min (purlty 98.3%). LEMS © 287 9 (I\/I+H) H NMR (DMSO-d,
400MHz) § 13.30 (s, 1H), 8.19-8.15 (m, 2H), 7.70-7.67 (m, 1H), 3.08-3.06 (m, 1H), 2.89-2.86
(m, 1H), 2.60-2.49 (m, 1H), 1.90-1.89 (m, 2H), 1.76-1.74 (m, 2H), 1.46-1.43 (m, 1H), 1.41-1.40
10 (m, 1H), 0.77 (d, J = 6.4 Hz, 3H).

Intermediate 25 : 4-(2,5-dimethylpyrrolidin-1-yl)-3-nitrobenzoic acid

15 A mixture of 4-fluoro-3-nitrobenzoic acid (300 mg; 1.62 mmol; 1 eq.) and 2,5-dimethylpyrrolidine
(Maybridge AC11676DA; 0.70 mL; 5.72 mmol; 3.53 eq.) was stirred at 100°C for 5 minutes in
the MW. The solution was concentrated in vacuo and the residue taken up in water (100 mL).
The aqueous phase was washed with diethyl ether (2 x 20 mL) then acidified to pH 5 with acetic
acid. Extraction with diethyl ether (150 mL), drying over magnesium sulfate and concentration in
20 vacuo afforded the title compound (360 mg, 84%) as an orange solid.
HPLC (Method A) : Rt 3.82 min (purity 100%). LC/MS : 264.9 (M+H)".

Intermediate 26 : 2'-methoxy-2-methylbiphenyl-4-carboxylic acid
HO.__.O

g
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2' - met hoxy- 2- net hyl bi pheny1-4-carboxyl ate A suspension of nethyl

4- br ono- 3worbéwlsbsnzoate (4.9 g; 21.4 mol; 1 eq.), 2- werhpyosihesrgs boronic
acid (Aldrich 44,523- 1 3.6 g; 23.5 mef ; 1.1 eq.), potassium carbonate
(14. 8 g; 107 mmol ; g.) and Pd(PPh3)4ié479 2.14 mol; 0.1 eq.) in

t ol uene &a 15 mgthyl 8rfﬁeth0xxea:@m(d2ﬂ>hﬁﬂw°caﬁ wiatef | uxed for 6 hours. The

reacti onA@heﬁeué.snwﬁﬁetﬁmttﬁ&nsl@%tmbé&%w@gei1a4 Mw aryé. fs!tered through a
pad of celjtee which The filtrate

was conc@ﬁi‘“P@tp@E”X'tfPr%“c%f‘éd QMJ'CP ﬁ‘é 5?%§| %98 %%@W%ﬁ 1 - bf’ﬂ??g'%é?@?@t? 500

m.) . The(1ar ggmor r'hrﬁMﬁﬂS emsnd/\aﬁ(heds)mmm gsat4 rrmpl d\iabm tdlﬁé}@, (A5 myaber (200
m) a d br| n@4(520 g ﬁk)l(enfd i edr ms}ﬁ Sium S sul & nrgt concentrat ed
in va &l %a% BEF 88“8 s Il iy ar?aP%S gpHy to oo

(c- hexan@h@ewureandeﬁlwr@ith@mglle)oadof®ﬂlf6®r\m¢H1wstﬁJltﬂh®mcaembmﬁderhe38@2 80°/c)

as a coI P 9
257.0 ( [:i% ?ﬁ%ﬂl@r,%fe WEE C%ﬁzce(nltygntﬁoxy a@LO ef 646 @g%ﬁén&fﬂ E@F"g‘g" a%Fm%/%%? d Sodl um
hydr oxi d&hg grgnig aYerm/_aS veeshad yigpsat. a31. 8 Oawdde\matgro(ZﬁO @é 2nd R5ined#00het hyl

2'- 15 nﬁ ﬁéﬂd@ed@feh%b@rﬁd&%ﬂé{ﬂhl@ acnarcbﬁéé%{ré‘tb@m(\%cgo The @rudBWas plriR@-by 1N

EtOH e reaction ure wa irr OC for 0 our then
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washed wsaodh) &tmwlor@eeblaWL(:aMXtrﬁa(A) aR) 4.85 eim @atitgd 08108y LGIMBH 287 wi(MkH Y ONC.
HCl. The solution was concentrated to ca. 80 nL, the precipitate filtered
off and dried to afford the title conpound as a brown solid. 20 HPLC

(Met hod Blep:2 :Rt-m4thoRy-Pamethyfiphieny-49@rigigylic de/ MS : 240.9 (M Hy. Internediate
27 . 2-mg m%%ygroxﬂ@?ﬂb‘hbi‘ rﬁb%ylﬂ mﬁhopg nggbgdé%qbq s'c_)@t@n ofgéetﬁ}/l%usr)ens' on of

met hyl 4-br ono- 3- net benzoate (Co 10.2 mmol ; 1
eq. ) ,1%- méﬂwsb%w"&thy&,blﬁa@nﬂ AeqRremylete %9378@61”101 ‘5egp) in in'i ﬁPrfB'H ang the eq. ) ,
pot assi UrsagiinheiR@Feonds/stited at @Cmne hS&Ghen ededtbiddRh 3dchio( thel@8idudwd Mol ;

0.1 eq.),.in to] uene te reflu for hour s.
The reacikBimnYta B0 B Eby PSR el B HEmanien 1 &g

t hrough wittpeshcofiCic€he s@tioh walicotcenasted tr ¢ah 80 mhatheed:ciithte filteree & a8 (€00
n). The, f vacuo and the residue taken up in

Et hyl aCetdﬁogﬁﬁ%@t&%p&%%@%F)%g\ﬁggl<fa er was washed with sat. aq. NaHCO3
(150 201) HPWa(Methed AD: K4 0%mial (Pritn@8.3%50CAIS : 24h(MtH)ed over nagnesi um

sul fate and concentrated in vacuo. The residue (2.5 g 9.75 mol ; 1 eq.)

was taken up in EtOH (75 sodi um hydr oxi de $5M .85 nL; 29.3 mmol; 3
Intermediate 27 : 2- methoxv2 -methylbiphenyl-4-carboxylic acid

HO._O

I o)

25 A suspension of methyl 4-bromo-3-methoxybenzoate (Combi-blocks CA-4192; 2.5 g; 10.2
mmol; 1 eq.), o-tolylboronic acid (Aldrich 393606; 1.53 g; 11.2 mmol; 1.1 eq.), potassium
carbonate (7.05 g; 51 mmol; 5 eq.) and Pd(PPhz)s (1.18 g; 1.02 mmol; 0.1 eq.) in toluene (12.5
mL) and water (12.5 mL) was refluxed for 2 hours. The reaction mixture was cooled down to
room temperature and filtered through a pad of celite® which was further washed with touene

30 (200 mL). The filtrate was concentrated in vacuo and the residue taken up in Ethyl acetate (500
mL). The organic layer was washed with sat. aq. NaHCO; (150 mL), water (150 mL) and brine
(150 mL) then dried over magnesium sulfate and concentrated in vacuo. The residue (2.5 g;
9.75 mmol; 1 eq.) was taken up in EtOH (75 mL), sodium hydroxide (5M; 5.85 mL; 29.3 mmol; 3



WO 2009/ 043890PCT/ EP2008/ 063185 68 eq.) was added and the reaction m xture
was stirred at 60C for two hours. After concentration in vacuo, the residue
was t akenwoposamssaver (400 nL) and the _aqueous phase wagcwaEpb@d/o9sish Et hyl
acetate then acidified to pH 2 with cof®. HCI. The sol ution was
concentrated to ca. 80 nL and the precipitate filtered off and dried to

af ford te®) Vg adsled anpdgrielagtion guixtyje wag sfrregsat §0elogbvoayrs. Afterqopeentmtierhod A)

: Rt 4. 0@ Vm:urb (H@%@.aa@ v% é%n uphmr (402549L %ne Meliaquet)&t&tag@%@tvesr%a with

2", dlnet oxy g en car boxyl i c aci susgen3|on of
met hyI AEBY Girplets tH%'f ﬂ? B%H%P %W' *BC%‘Cd* 1§helquHt'BP wag C%ftfe)‘trat%’ fp.ca
di met hoxyfrhieeytdepitabifiterad bl addiribdite Bffckd 343l cdmpaurd; (1.98 g479%ds; a Beide €q. ) ,
potas%lunnéarbonate (9.05 g; 65.5 mol; 5 eq.) and Pd(PPh3)4 (1.51 g; 1.31
in toluene (15 nL) and wat er (15 m) was refluxed for 6
hour s. THBL®éﬂemb®h)n?m%m&mmWawﬂwﬁbﬂbﬁL@ﬂ%ﬁ:2403(mbHVtenperature and
filtered through a pad of celite(r) which was further washed wth touene
(200 15 nL) The filtrate was concentrated in vacuo and the residue taken
edinte,28: 24 gt : I-4scarb agidhed with sat. ag.

b), water (100 ni) and brlne (100 nL) then dried over
fate and concentrated in vacuo. The residue (2.0 g; 6.99 mol;
1 eq.) was t=aken up in EtOH (60 nL), sodium hydroxide (5M 4.19 ni_; 21
mol ; 3 eq as added and the reaction mxture was stirred at 60C for one
hour . After JConcentration in 20 vacuo, the residue was taken up in water

S he aqueous phase was washed with Ethyl acetate then acidified
onc. HCl. The solution was concentrated to ca. 80 nL and the
precipitateiltered off and dried to afford the title conmpound as an
orange solig HPLC (Method A) : Pt 3.87 min (purity 99.7%. LC M : 270.9
(MH. 25 Internediate 29 : 3-nethoxy-4-(4-nethyl-34hi enyGbenzoic acid HO O

10 A suspension of methyl 4-bromo-3-methylbenzoate (3.0 g; 13.1 mmol; 1 eq.), 2,4-

magnesi um s

dimethoxyphenylboronic acid (Aldrich 483486; 2.62 g; 14.4 mmol; 1.1 eq.), potassium
carbonate (9.05 g; 65.5 mmol; 5 eq.) and Pd(PPhs)s (1.51 g; 1.31 mmol; 0.1 eq.) in toluene (15
mL) and water (15 mL) was refluxed for 6 hours. The reaction mixture was cooled down to room
temperature and filtered through a pad of celite® which was further washed with touene (200

15 mL). The filtrate was concentrated in vacuo and the residue taken up in Ethyl acetate (300 mL).
The organic layer was washed with sat. ag. NaHCO3; (100 mL), water (100 mL) and brine (100
mL) then dried over magnesium sulfate and concentrated in vacuo. The residue (2.0 g; 6.99
mmol; 1 eq.) was taken up in EtOH (60 mL), sodium hydroxide (5M; 4.19 mL; 21 mmol; 3 eq.)
was added and the reaction mixture was stirred at 60°C for one hour. After concentration in

20 vacuo, the residue was taken up in water (400 mL) and the aqueous phase was washed with
Ethyl acetate then acidified to pH 2 with conc. HCI. The solution was concentrated to ca. 80 mL
and the precipitate filtered off and dried to afford the title compound as an orange solid.
HPLC (Method A) : Rt 3.87 min (purity 99.7%). LC/MS : 270.9 (M-H).

25 Intermediate 29 : 3-methoxy-4-(4-methyl-3-thienyl)benzoic acid
HO O

A suspension of methyl 4-bromo-3-methoxybenzoate (2.5 g; 10.2 mmol; 1.00 eq.), 4-methyl-3-
thiopheneboronic acid (Aldrich 542393; 1.59 g; 11.2 mmol; 1.1 eq.), potassium carbonate (7.05



WD 2009/ 043890PCT/ EP2008/ 063185 69 g; 51 mml; 5 eq.) and Pd(PPh3)4 (1.18
g; 1 mol; 0.1 eq.) in toluene (12.5 nL) and vvater (12.5 nm) was refluxed
for 5 howvezod@bmsmactl on m xture was cool ed down to roeoriEro@snedies e and
filtered through a pad of celite(r) whPh was further washed with touene
(200 nL). The filtrate was concentrated in vacuo and the residue taken up
i n Et hyl gddenmaeleS ea0endd(PPie(1d8ganinmd; 0. hpa) intelgengd Rédnlwienth water (12,
NaHCCB ( %préﬂ—l)eﬂu%tf&% b0 Tﬁ?f)ea@m rh.sdu&ewésl&ﬁleraﬂdbwh ff@fbomtbﬁ ergmeerand

magneS| um sul] fate and concentrated in vacuo. he resi mol ;
1 eq.) wHEredRenIYp PR ORFHIEE Y-S fugfb%ﬂumﬁﬁ'?%wrhdszved@ %%QWLBTE%f"Hﬁte 26 3
mol ; 3 qu goriBstraastiie da@ichnt figs esidad 1a@@nmmtmmwamaegoorm@mmor@m&: for one

) afa PR st fLel AnaUER b ion e o AER AR B o8 G 1S
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sy B Bl e IoR G Al A 5L R BT U, 8
; 246 9 @rﬁitpg reachgre e weestmed-at 60°C for one hour. After concen ratlon in vacuo the

4- (3, 5- diIRLEOWLE BRERES I w’myr@oo?mnﬁédm@&we‘aug %b%awa@hemmé&hﬁaaagﬁenm on

of net hyl | ben i met hyl- 4-
(4,48 5thF%??'3ﬁ€$PMWg¥ Qi éghtbﬁ é‘ﬁ%{ﬁ’é “?S&P%WH%P &’ YGFF %R)Wgé‘ﬁg?ﬁel 1035
4.28 g; pRcigitawrditeredlofflareidried tgpaftaas Siedite canbpanat ©81( §.27.1%)a@s abfovdh o1l ; 5 eq.)

and Pd(P, ; mol : n (20 nmL) and wat er (20
nm.) was Fgﬁ%ﬁl\)@é@ &%? Blt]xh%gﬁrpwuﬂ%&%{iggpo%é mz&fé Wp@/as 20 cool ed down to
roomtenperature and filtered through a pad of celiteO which was further
vashed virkdicalfngo ( 2095 Blmetnyikoxbidialyi. d}iﬁ%l&é?ﬂﬁ%@cﬁ@t ed in vacuo and the
residu y ¢ | ayer was washed
ONaHCOB (100 ni), water (100 nL) and brine (100 ni) then dried
m sul fate and concentrated in vacuo. The residue (3 g; 12.2

s taken up in EtOH (90 nlL), sodium hydroxide (5M 7.34 25

3 eq.) was added and the reaction m xture was stirred at 60C
for one hour|. After concentration in vacuo, the residue was taken up in

wat er (200x)—and the aqueous phase was washed with Ethyl acetate then

aci difsi ed tN}qu 2 with conc. HCI. The solution was concentrated to ca. 100
mL and the precipitate filtered off and dried._ Trituration in Et20 and

filtratiof SP atmethY 4ehrome-STesipdbRTEOlE (h9Hdi B MSb 1 £g.): 3.5-dimethyl-4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolane-2-yl)isoxazole (Fluorochem 11035; 4.28 g; 19.2 mmol;

1.1 eq.), potassium carbonate (12.1 g; 87.3 mmol; 5 eq.) and Pd(PPh3), (2.02 g; 1.75 mmol; 0.1

eq.) in toluene (20 mL) and water (20 mL) was refluxed for 4 hours. The reaction mixture was

with sat.H
over nagnesi
mmol ; 1 eq
m.; 36.7

20 cooled down to room temperature and filtered through a pad of celite® which was further
washed with touene (200 mL). The filtrate was concentrated in vacuo and the residue taken up
in Ethyl acetate (250 mL). The organic layer was washed with sat. aq. NaHCO; (100 mL), water
(100 mL) and brine (100 mL) then dried over magnesium sulfate and concentrated in vacuo.
The residue (3 g; 12.2 mmol; 1 eq.) was taken up in EtOH (90 mL), sodium hydroxide (5M; 7.34

25 mL; 36.7 mmol; 3 eq.) was added and the reaction mixture was stirred at 60°C for one hour.
After concentration in vacuo, the residue was taken up in water (200 mL) and the aqueous
phase was washed with Ethyl acetate then acidified to pH 2 with conc. HCI. The solution was
concentrated to ca. 100 mL and the precipitate filtered off and dried. Trituration in Et;O and
filtration afforded the title compound as a beige solid.

30 HPLC (Method A) : Rt 3.13 min (purity 97.1%).

Intermediate 31 : 4-[bis(2-methoxyethyl)amino]-3-nitrobenzoic acid




30 HPLC (Method A) : R 3.13 mn (purity 97.1%. Internedi ate 31:

4- 11D s( 2- met hoxvet hyDam nol - 3-ni trobenzoic acid WO

2009/ 043890R0/EB¥O08/ 063185 70 Bi 582 met hoxyet hyl ) arcmaEpewisds3185
B4,820-7: 1.6 g; 12 mmol; 3 eqg.) was a ed to a sol ution of

4-f| uoro-3-nitrobenzoic aC|d (740 my; 4 mmol; 1 eq.) in EEOH (20 nL) and

t he resuli®PngOni xture was stirred at roomtenperature for 2 hours then at
70C for 20 hours. The solution was 5 concentrated in vacuo and the residue

was partlt med between NaOH 0.5M and Et 20. The aqueous | ayer was
acidified . o with HCl 5M extracted wth ethyl acetate (3X) and the
conbi ned organi c ?phase was dried over nmagnesi um sul fate. After evaporation
of the sol % the residue was crystallised fromethyl acetate/n-pentane
to afford title conpound (1.12 g, 94% as a yellow solid. 10 1H NWR
(DIVBOcl 0 MHz) 8 12.95 (s, 1H), 8.17 (d, J = 2.2 Hz, 1H), 7.93 (dd, J
8.9, 2.2 , 1H, 7.39 (d, J =8.9 Hz, 1H 3.50-3.36 (m 8H), 3.18 (s,

6H) | nt Bis(PdbtBbBeB)amide (AdrBRtBAVE203 t Bl £ N mak-J &) Wasided®s hadi)tbarz oi C
acid HO 9—ﬂuoro-3-nitrobenzoic acid (740 mg; 4 mmol; 1 eq.) in EtOH (20 mL) and the resulting mixture

was stirred at room temperature for 2 hours then at 70°C for 20 hours. The solution was

5 concentrated in vacuo and the residue was partitionned between NaOH 0.5M and Et,O. The

aqueous layer was acidified to pH 2 with HCI 5M, extracted with ethyl acetate (3X) and the

combined organic phase was dried over magnesium sulfate. After evaporation of the solvent,

the residue was crystallised from ethyl acetate/n-pentane to afford the titte compound (1.12 g,

94%) as a yellow solid.

10 "H NMR (DMSO-dg, 300 MHz) § 12.95 (s, 1H), 8.17 (d, J = 2.2 Hz, 1H), 7.93 (dd, J = 8.9, 2.2
Hz, 1H), 7.39 (d, J = 8.9 Hz, 1H) 3.50-3.36 (m, 8H), 3.18 (s, 6H).

Intermediate 32 : 4-(4-methyl-3-thienyl)-3-(trifluoromethyl)benzoic acid
HO._.O

CF,

AN

\S

15 Step 1 : methyl 4-bromo-3-(trifluoromethylbenzoate

Thionyl chloride (16.2 mL; 223 mmol; 4 eq.) was added to a suspension of 4-bromo-3-

(triflucromethyl)benzoic acid (15 g; 55.8 mmol; 1 eq.) in MeOH (300 mL) and the reaction

mixture was stirred at room temperature for 16 hours.

The solvent was concentrated in vacuo and the residue was diluted with ethyl acetate (500 mL).
20 The organic layer was washed with sat. ag. NaHCO3; (200 mL), water (200 mL) and brine (200

mL) then dried over magnesium sulphate and concentrated in vacuo to afford the title

compound (14.8 g, 94%) as an orange solid.

HPLC (Method A) : Rt 4.71 min (purity 99.0%).

Step 2 : methyl 4-(4-methyl-3-thienyl)-3-(trifluoromethyl)benzoate

25 A mixture of methyl 4-bromo-3-(trifluoromethyl)benzoate (3.5 g; 12.4 mmol; 1 eq.), 4-methyl-3-
thiopheneboronic acid (1.93 g; 13.6 mmol; 1.1 eq.), potassium carbonate (8.54 g; 61.8 mmol; 5
eq.) and Pd(PPhs)4 (1.43 g; 1.24 mmol; 0.1 eq.) in toluene (17.5 mL) and water (17.5 mL) was
refluxed for 24 h whereupon 4-methyl-3-thiopheneboronic acid (0.88 g; 6.2 mmol; 0.5 eq.) was



15 Step 1: nethyl 4-brono-3-(trifluoronethyl)benzoate Thionyl chloride
(16.2 nmL; 223 mml; 4 eq.) was added to a suspension of 4-brono- 3-

(trifl uorwoemkwﬁ4)§9en20| c acid (15 g; 55,8 mol; 1 eq.) ipoTPR#d8/(08068s5 M) and
the reaction mxture was stirred at roB?nterrperature for 16 hours. The

sol vent was concentrated in vacuo and the residue was diluted with ethyl
acet at e #BBd- e reaction Midurgmparsticed frye furhass beushihen wpeled deyyn togepm NaHCO3 (200
n), wat @npelfe Bha fillReH thquBﬁ‘a?fe)@Qf @aaecémeh ded @gsr%u%thrmga%qg@mm | phat e
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(8.549; 8&M1%Basaipbwnbileq.) and Pd(PPh3)4 (1.43 g; 1.24 nmmol; 0.1 eq ) in

t ol uene was refluxed for 24 h wher eupon

4- et hyl (—Iﬁ’LCﬁ\A %eﬁeﬂ%t\rl‘k%ﬁ?@ngé%y?mé g; 6.2 mol; 0.5 eq.) was WO

2009/ 0438EeBcT EmmingdSdrends3-(riflugrmethvDirenzoica@gidt i on ni xture was stirred for
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hed vmthtoluee The fjltrate was
e P LS AR SRR R S T RN DR SRS
The or gamixturé axe stirdsisat BaEhied2 nodrk. At cvapgratidiabitaB s td jesiduatves takd®0 nl)
and brin 1 dr.i dovr nesi um.sul phat.e
vacuo to ahv@a?e(zﬂ%{%}o mE) "’fnlde co oﬂsn‘z)}?agﬁ N %@i@%d VW' ethyﬂ)gceqatggf%?%ﬁé%%ﬁ/et hod
A : Pt acidifledntp IwH(Zp\MIth Qqncﬁﬂ})ll%e sogttlgp V\(as concentrated to ca. 100 mL and extracted

4( 4- rret h 1 i de
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15 vacuo to afford the title compound (2.6 g, 91%) as a brown oil.

HPLC (Method A) : Rt 4.53 min (purity 95.5%). LC/MS : 284.9 (M-H)".

Intermediate 33 : 3-Methyl-4-piperidin-1-ylbenzoic acid
HO O

CH,
N

9

20 Step 1 : Methyl 3-methyl-4-piperidin-1-ylbenzoate
BINAP (0.67 g; 1.1 mmol; 0.05 eg.) and palladium acetate (0.24 g; 1.1 mmol; 0.05 eq.) were
added to a suspension methyl 4-bromo-3-methylbenzoate (5 g; 21.8 mmol; 1 eq.), Cs,CO3
(10.65 g; 32.7 mmol; 1.5 eq.) and piperidine (2.2 g; 26 mmol; 1.2 eq.) in dioxane (100 mL) and

the reaction mixture was refluxed for 15 hours. After filtration through a pad of Celite®, the

25 solution was concentrated in vacuo and the residue purified by column chromatography
(petroleum ether/ethyl acetate, 80/20) to afford the title compound (4.9 g, 96%) as a brown
solid.

LC/MS : 233.9 (M+H)". "H NMR (CDCls, 400 MHz) § 7.84-7.82 (m, 2H), 6.99-6.97 (m, 1H), 3.92
(s, 3H), 2.93-2.90 (m, 4H),1.76-1.67 (m, 4H, m), 1.63-1.62 (m, 2H).

30 Step 2 : 3-Methyl-4-piperidin-1-ylbenzoic acid
Lithium hydroxide (2.5 g; 103 mmol; 5 eq.) was added to a solution of methyl 3-methyl-4-
piperidin-1-ylbenzoate (4.8 g; 20.6 mmol; 1 eq.) in THF (100 mL) and water (5 mL) and the

reaction mixture was stirred at 50°C for 12 hours. The solvent was removed in vacuo, the




10 thienyl)-3-(trifluoronethyl)benzoate (3 g; 10 nmol; 1 eq.) in EtOH (90
m.) and the reaction mxture was stirred at 60C for 2 hours. After
evapor at iwo 2069/t4Bgosol vent, the resi due was taken up i npoaiEPRo0g®eAssL) and
t he agueous phase was vvashed with et hy7 acetate (2 x 100 m.) then acidified
to pH 2 with conc. HCI. The solution was concentrated to ca. 100 nL and

ext r act etgsigie Hilusgcyyith water adehe TYHEOLY lgueriveashed with RGH (xiS@dnlovEre amigerssi um

sul phat e|a9mva%%raﬁ.@a l&ﬁgﬁfd with car‘ic ‘}Ll@q:h'r% é)@raé‘tfea W‘tﬁ' ethbeacretaié ? XCRITRAL rrﬁhe( 2.6 g,
919 as a brown oil Met hod A 4, pur i

284.9 ( MIEPINgdRrganilayespias washedwi rWﬁld%d;SﬁV%feSPPHMF fﬂ‘a';‘?laﬁéﬁ%ﬁee"/%‘%ﬁ’tﬂ‘ HO 0
20 St ep dacub/les drsord Brenied boyrhpaimpi(pe gi 8tivk)-ab-alehenzolat e BI NAP (0.67 g; 1.1

ace 4 0.05 eq.) were
added togél‘é %)tg?l E%riﬁm'”m&“r@%%%@&é@@ﬁ%y?k %%a'is (5 g; 21.8 mol; 1
eq.), CsZBIR(( DM%Bdfgm(BMHZ ) dnTaN:7.70 @'n Qtf),)7.GIReI 9P (rp.eirH ) . 8re2 62(rﬂ,94H)22625mDI
1.2 eq.) .l 1 reaction mxture was refl uxed for 15
hours. %St {Jé'FI ?%ﬁﬁ@t(&oggghrouﬁé}g@ d of CeliteO, the 25 solution was
concentrated in vacuo and the resi due purified by colum chromat ography
(petrol eyparaidatitd 64 Y lmarGLa tﬁflu@r%% hbheh{IY-EarbBfyiici dcl COWDOUHd (4.9 g,
96% as a brown sorll 0 VHz)
67. 84-7. 8P 2H), 6.99-6.97 (m 1H, 3. 92 (s, 3H, 2. 93- 2.90 (m
4H),1.76-1.67 (m 4H, m, 1.63-1.62 (m 2H). 30 Step 2 :
3- Met hyl - peri di n-1-vl benzoic acid

CF,

10
Step 1 : methyl 2'-methyl-2-(trifluoromethybiphenyl-4-carboxyvlate

A mixture of methyl 4-bromo-3-(trifluoromethyl)benzoate (6 g; 21.2 mmol; 1 eq.), o-tolylboronic
acid (3.17 g; 23.3 mmol; 1.1 eq.), potassium carbonate (14.65 g; 106 mmol; 5 eq.) and
Pd(PPhs)4 (2.45 g; 2.12 mmol; 0.1 eq.) in toluene (30 mL) and water (30 mL) was refluxed for 3

15  hours. After cooling to room temperature, the reaction mixture was filtered through a pad of
Celite® which was further washed with toluene (20 mL). The filtrate was concentrated in vacuo,
the residue taken up in ethyl acetate (200 mL) and washed with sat. ag. NaHCOj3; (100 mL),
water (100 mL) and brine (100 mL), dried over magnesium sulphate and concentrated in vacuo
to afford the title compound (5 g, 80%) as a brown oil

20 HPLC (Method A) : Rt 5.33 min (purity 60.0%).

Step 2 : 2'-methyl-2-(trifluoromethyl)biphenyl-4-carboxylic acid

Sodium hydroxide (5M; 10.2 mL; 51 mmol; 3 eq.) was added to a solution of methyl 2'-methyl-2-
(trifluoromethyl)biphenyl-4-carboxylate (5 g; 17 mmol; 1 eq.) in EtOH (150 mL) and the reaction
25 mixture was stirred at 60°C for 2 hours. After concentration in vacuo, the residue was taken up
in water (300 mL) and the aqueous phase was washed with ethyl acetate (2 x 100 mL). The pH
was adjusted to 2 with conc. HCI and the solution was concentrated to ca. 150 mL. The
precipitate was filtered off and dried to afford the title compound (3.33 g, 70%) as a beige solid.
HPLC (Method A) : Rt 4.57 min (purity 98.7%). LC/MS : 278.9 (M-H).
30
Intermediate 35 : 3-Methyl-4-morpholin-4-ylbenzoic acid




Li t hi um hydroxi de (2.59; 103 mml; Seq.) was added to a solution of nethyl
3-met hyl - 4- piperidin-1-yl benzoate (4.89; 20.6 nml; 1 eq.) in THE (100 ni)
and wat erwO2omu3@nd t he reaction m xture was stirred arChHEB24008/063485 hour s.
The sol vent was renoved in vacuo. the ’$\D 2009/ 043890PCT/ EP2008/ 063185 72
residue diluted with water and the aqueous |ayer washed with DCM (2 x 50
m.). TheHQguébus | ayer was acidified to pH 4 with conc. HCl and extracted
with ethyl acetate (2 x 100 nL). The conbi ned organic | ayer was washed with
brine, dri over sodium sulfate and concentrated in vacuo to afford the
title conpau (4.0 g, 89% as a yellowsolid. 5 HPLC (Method B) : Pt 5.47
mn (purity! 99. 0% LO M :219.9 (MtH) +. 1H NVR (DVSO- d6, 400 MHz) c3
7.71-7.70 'ﬂrﬁ 7.01-6.99 (m 1H), 2.84-2.82 (m 4H), 2.25 (s, 3H),

1. 64-1.59( '1.54-1. 53(m 2H). Internmediate 34 :

2' -met hyl - 2= (t r| f1 uor omet hyl ) bi nhenvi - 4-carboxylic acid HO O 10 CF3 Step

1: nmet hykied't- mtﬁWQ—'n?eﬂ(\}'l B ik dr VT QAB N ) Jod phenyl 4-carboxylate A m xture of
met hyl 4-bromp-3-(trifluoronet hg@ benzoat e

g3 21.2 mol : 1 qu%r’
o-tol yl bBM‘?@%& &1 (mmal70.8° egpand pajagium pcet @d P4 Ipbi A 0T ed bHEL e
(14. 65 gaddeafo ﬁﬁ@épenﬁéﬂm)ath&fﬁiblﬂdb%aﬂwﬂlbér&oéﬁ égg,ﬂ aammmhleq Océgo%eq.) in
t ol uene e 3 15 hours [
bool's e (0%elke  Hmdot £bad S5 HebntifR .5 6! A Sihol 32 gt Rt odil ing
pad of Chkir¢asfior) mwmrewammluxwrfoh‘eﬁrhmﬁédrwalhntfmdnugdaraaoe(dszﬁLty@ thae

filtrat es&l‘ﬁﬁ)n%@%@%e%%t@gini VacyS&MPthe residue purified by column chromatography
(petroleum ether/ethyl acetate, 80/20) to afford the title compound (4.3 g, 84%) as a yellow

solid.

10 LC/MS :236.0 (M+H)". "H NMR (CDCls, 400 MHz) 6 7.90-7.86 (m, 2H), 7.16-7.13 (m, 1H), 4.00-
3.98 (m, 4H), 3.91 (s, 3H), 3.12-3.10 (m, 4H), 2.45 (s, 3H).
Step 2 : 3-Methyl-4-morpholin-4-ylbenzoic acid

Lithium hydroxide (2 g; 84.6 mmol; 5 eq.) was added to a solution of methyl 3-methyl-4-

15 morpholin-4ylbenzoate (4 g; 17 mmol; 1 eq.) in THF (100 mL) and water (5 mL) and the reaction
mixture was stirred at 50°C for 12 hours. The solvent was removed in vacuo, the residue diluted
with water and the aqueous layer washed with DCM (2 x 50 mL). The aqueous layer was
acidified to pH 4 with conc. HCI and extracted with ethyl acetate (2 x 100 mL). The combined
organic layer was washed with brine, dried over sodium sulfate and concentrated in vacuo to

20 afford the title compound (3.6 g, 97%) as a yellow saolid.

HPLC (Method B) : Rt 2.36 min (purity 99.3%). LC/MS : 222.1 (M+H)".
'H NMR (DMSO-dg, 400 MHz) § 12.5 (s, 1H), 7.74-7.72 (m, 2H), 7.06-7.04 (m, 1H), 3.75-3.72
(m, 4H), 2.90-2.88 (m, 4H), 2.33 (s, 3H).

25 Intermediate 36 : 3-cyano-4-(2-methylpiperidin-1-yl)benzoic acid
HO. O

CN
\ENJ
2-Methylpiperidine (744 mg; 7.5 mmol; 5 eq.) was added to a solution of methyl 3-cyano-4-

fuorobenzoate (269 mg; 1.5 mmol; 1eq.) in DMF (2 mL) and the resulting mixture was stirred at



the residue taken up in ethyl acetate (200 nL) and washed with sat. ag.
NaHCO3 (100 nmL), water (100 nlL) and brine (100 niL), dried over nmgnesium
sul phat e wodo@angentrated in vacuo to afford the title eormreevdotisy, 80%
as a brown oil 20 HPLC (Method A) : Pt’%.33 nmin (purity 60.0%. Step 2 :
2' -methyl -2-(trifluoronethyl)biphenyl-4-carboxylic acid Sodi um hydroxide
(5M 10. ®omtemparatyior 2 Qal@qT&e pRiglion e dpattionedstwash @ithybcetaie AYd water and

2' - met hYt:lae haéefsrsleaéry@am‘n%t&yéa&bpéawlwaénm.bmml@mtr(eﬁ tBhne, Jd?.em}mr, 1 eq. )

in EtOH and the reaction 25 m.xture was stirred at_60C for
hours. Al %f&es HHARRAL CBRP R TR UGS HE® resl WGSBS Rk AH mhw@ter (300

M) and tiel (aggiegus mpted 2eqalsenveseied nvid) mﬁeadm aAg Bleatactioe mixtikrOWasl ) . g The
pH wa t he oncentrated to
h 180 e e hohtaBptfelils &7 Riu e3P e M TS A e 1 e
conpoundw@she8 vith) ELT0 Fhe agueaud biyerevasalcidified HPRIC2 (With tH{B 0. 1A) and éxtradked Wit n

L . ' : .
PNt hy 1o ot a‘% oo Goanie A2 adrbig ol IR SR Caribomoanipied e 75 1o
00 St ept01affowbt tjjile Ww(%ﬂmﬁm%%b@ﬁ Mmoft-yhilgeshdat e BINAP (0.67 g; 1.1
mvol ;0. O5neet 45N+ '@Qm at 8od MH%E& 17 gd(sl1m1@|o7 8. Jl52 ¢¢I+z) 1N\Pr e

added to_a suspension neth % br onp- benzoat e g) %63

eq. ) ,10cs9%ids /o' 88 gz 15 7717n(ﬁo~¥ 81”52 éf) )41ér€d0+mr Aho13; %12(@§H)26 mml

1.2 eq.)1.8n1clieqnank), 6 10Qd, s 6.8/, 3+h1)e reaction m xture was refluxed for 15

hours. After filtration through a pad of Celiteg, the solution was

concentrated in vacuo and the residue purified by colum chromat ography
Intermediate 37 : 3-methyl-4-(2-methylpyridin-3-yl)benzoic acid

HO. O

=
N

15 Step 1 : methyl 3-methyl-4-(4,4.5,5-tetramethyl-1,3,2-dioxaborolan-2-yl}benzoate
To a suspension of 3-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoic acid
(Synthech BC3558-001, 800 mg; 3.05 mmol; 1 eq.) in MeOH (16 mL) was added dropwise

thionyl chloride (0.89 mL; 12.2 mmol; 4 eq.) and the reaction mixture was stirred at room

temperature for 4 hours. The solvent evaporated in vacuo and the crude residue was diluted

20 with Ethyl acetate (20 mL). The organic layer was washed with a sat. ag. NaHCO; (5 mL), water
(5 mL) and brine (5 mL), dried over magnesium sulfate and concentrated in vacuo to afford the
titte compound (751 mg, 89%) as a white solid.
HPLC (Method A) : Rt 5.28 min (purity 78.4%). LC/MS : 276.9 (M+H)".
Step 2 : 3-methyl-4-(2-methylpyridin-3-yl)benzoic acid

25 A mixture of 3-bromo-2-methylpyridine (0.13 mL; 1.16 mmol; 1 eq.), methyl 3-methyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate (353 mg; 1.28 mmol; 1.1 eq.), potassium

carbonate (803 mg; 5.81 mmol; 5 eq.) and tetrakis(triphenylphosphine)palladium(0) (134 mg;
0.12 mmol; 0.1 eq.) in toluene (1 mL) and water (1 mL) was refluxed for 2 hours. The reaction
mixture was cooled down to room temperature and filtered through a pad of celite® which was
30 further washed with toluene (20 mL). The filtrate was concentrated in vacuo and the residue
taken up in Ethyl acetate (10 mL). The organic layer was washed with a sat. aq. NaHCOj3, water
and brine, dried over MgSO, and concentrated in vacuo. The residue (250 mg; 1.04 mmol; 1
eq.) was taken up in EtOH (7.5 mL) and sodium hydroxide (5M; 0.62 mL; 3.11 mmol; 3 eq.).



(petrol eum ether/ethyl acetate, 80/20) to afford the title conpound (4.3 g,
84% as a yellow solid. 10 LC MS :236.0 (MrH) +. 1H NWR (CDClI 3. 400 WHz) 6
7.90- 7. 86wOrmo9Asoo7. 16-7. 13 (m 1H), 4.00- 3.98 (m 4HpCcTAPIWS(63188H) ,
3.12-3.10 (m 4H), 2.45 (s, 3H). Step 2°: 3-Met hyl - 4- nor phol i n- 4- yl benzoi ¢
acid Lithiumhydroxide (2 g; 84.6 mml; Seq.) was added to a sol ution of
met hyl 3Thgerergtionguixtys Wﬁ?r%ﬂﬁ@qi pie0AG F%@ﬁp@@ttber( eprgentrBedfshcuo] Thayesidugy THF
(100 ni) wa@fékava@@.h wiaer b0 mﬁ%dtth@a(ﬁlﬁa%% b%ema%%%ﬁem% @thylral&@téteqtz x20C for
12 hours. | vent was renoved _in vacuo, the resid di | uted vvlth wat er

and the %h@s §C'1’ HgreRH qtdth éansnt'th b@@plgtpw@gzomf;ntratﬂqén ‘éﬁfﬂ@&h%a "ay¥ér was
aC| di fi ethetpeegpitats kel off @RE wasiEld wathch GRK for fotdetble Wild don@lobiyd (180 @tale%( 2 x 100
'ghe combi ﬁed organi c |l ayer was washed with brine, dried over sodium
sulfate 3‘?1%9%0 centrated in vacuo to 20 afford the title conpound (3.6 g,
97% as HPy@lVetoda) iRt.0.88P0iG (Huviee 4D 2% B) H NMR ( [EASIErdeSﬂ)O(I\ﬂJIﬁIZ)iSH)’(B (149339@ LC/NB
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WO 2009/ 043890PCT/ EP2008/ 063185 74 room tenperature for 2 days. The
solution was partijti oned bet ween et hyl acet ate and water and the phases
separ'dt elintermediate 38,,6-(2-methyipiperidingd ok ipicacigy) 0. 1M then brine, dried
over nmagnesi um sul f&“e and concentrated in vacuo. The residue was taken up
in THF (5 nl)

-chloronicotinonitrile (Maybridge SPB04745; 1.5 g; 10.8 mmol; 1 eq.) and 2-
methylpiperidine (25. 6 ml; 216.5 mmol; 20 eq.) was stirred at 90 °C for 24 hours. The mixture
was diluted with ethyl acetate, washed with water and brine, dried over magnesium sulphate

15 and concentrated in vacuo. To the residue (1.5 g; 7.45 mmol; 1 eq.) in water (90 mL) was added
potassium hydroxide (2.09 g; 37.3 mmol; 5 eq.) and the reaction mixture was refluxed for 16
hours. After cooling to room temperature, the precipitate was filtered off and the filtrate acidified
to pH 6 with HCI 1M. The precipitate was filtered off and dried to afford the title compound as a
beige solid.

20 HPLC (Method A) : Rt 3.41 min (purity 97.9%). LC/MS : 221.2 (M+H)".

Intermediate 39 : 5-methyl-6-(2-methylpiperidin-1-yl)nicotinic acid




LiOH (126 ng; 3 mml; 2 eq.) then water (5 nL) were added and the reaction
mxture was 5 stirred at roomtenperature for 5 hours. The resulting

sol uti on weoadspgoed Wi th water and washed with Et20. TipeTapo@sws3lBayer was
acidified to pH 2 with HC 0.1M and exf®acted with ethyl acetate. The
organi ¢ phase was dr| ed over magne5| um sul fate and concentrated in vacua to
af ford tateptli: i gihy 1-vigdogfinepdtrilgn of f - white solid. LC/ VB
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m xture was cooled down to roomtenperature and filtered through a pad of

celite(r) which wéIs\\RSQk}Urther washed with toluene (20 nL). The filtrate

was concentrated inyacuo and the residue taken up in Ethyl acetate (10

m.). The organic |ayger was washed with a sat. agq. NaHCO3, water and bri ne,

dried over MgSH4 n:equncentrat ed in vacuo. The residue (250 ng; 1.04 mol;
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-[2-(methoxymethyl)pyrrolidin-1-yl]-5-methylnicotinonitrile
20 2-(Methoxymethyl)pyrrolidine (Acb-blocks C5A-0029; 406 mg; 3.53 mmol; 1.2 eq.) and DIEA
(1.52 ml; 8.82 mmol; 3 eq.) were added to a solution of 5-cyano-2-fluoro-3-methylpyridine (400

mg; 2.94 mmol; 1 eq.) in 1-butanol (1 mL) and the reaction mixture was stirred at 90°C for 16

hours. The reaction mixture was allowed to return to room temperature then diluted with ethyl

acetate, washed with water, dried over magnesium sulphate and concentrated in vacuo to
25 afford the title compound (0.59 g, 87%) as a yellow oil.

HPLC (Method A) : Rt 2.42 min (purity 99.1%). LC/MS : 200.1 (M+H)".

Step 2 : 6-[2-(methoxymethyl)pyrrolidin-1-yl]-5-methylnicotinic acid

A mixture of 6-[2-(methoxymethyl)pyrrolidin-1-yl]-5-methylnicotinonitrile (591 mg; 2.56 mmol; 1
eq.) and potassium hydroxide (717 mg; 12.8 mmol; 5 eq.) in water (20 mL) was stirred at reflux
30 for 16 hours. The pH was adjusted to 5-6 with HCI 1M and the aqueous layer extracted with



WO 2009/ 043890PCT/ EP2008/ 063185 75 The reaction m xture was stirred at 60C
for 2 hours then concentrated in vacuo. The residue was taken up in water
(50 nlL) awo 2viév@sasyueous phase was washed with Ethyl aceratrsEpedsicds )
then acidified pH 2 with conc. HCl. Thé" sol ution was concentrated in vacuo
toca. 15 nm, the precipitate filtered off and washed with ACN to afford

t he tltléthw@ﬁgt@t@n’dhe(q@nblmfgi orgemig phase was Bigyeves megresivApsuphei@atdod A) @ Rt
g 5732 g‘ncc(nQHﬁtFétéﬂ @Zaéu@to aﬁ(h*dl\ﬂlmltl@% Q‘@(O%Q@ m))aSGa \A‘I%te%lé&?dd]-"?] 10,

8.0 Hz, ZHLPéC Met?9d/?)7%1(4ﬂm'2#5?ur'ty79%% >7L§é152%d2193 '\é*ﬁ ‘Hz, 1H), 2.37 (s, 3H),
2.13 (s 3H). 10 Internmediate 38 : 6-(2- rrethyl pi per|d|n 1-Onicotinic acid
- chl oroni o 4 . cml 1 eq.) and 2-
met hyI pi ed at 90 C for 24
hours. The m xture was di | uted W|th et hyI acetate washed with water and
brine, dried ovey r@gnem um sul phate 15 and concentrated in vacuo. To the
residue (1.5 g; N 1 eq.) in water (90 nL) was added potassium
hydr oxi de (2.099;-37.3 mml; 5 eq.) and the reaction mxture was refl uxed
for 16 hours. Af cooling to roomtenperature, the precipitate was
filtered off and>¥heNfiltrate acidified to pH 6 with HCO 1M The
precipitate was_filtered off and dried to afford the title conpound as a
bei ge solid. 20 (Method A) : Rt 3.41 min (purity 97.9%. LC M5 :221.2
(MtH) . I nt er medi 39 : 5-nmethyl-6-(2- rrethyl pi peridin-1-yOnicotinic acid
WO 2009/ 043890PCT/ EP2008/ 063185 76 Step 1:

5- met hy15pP(12 M\%’ﬂyﬂﬁhbﬁ?”ﬁé%(WP’ﬁoTe\V@ﬂeEé‘ﬁt%on| trile

To a solution of methyl 4-bromo-3-methylbenzoate (Aldrich 532878, 50 g; 218 mmol; 1 eq.) in
10 CHCI; (1 L) were added NBS (46.6 g; 262 mmol; 1.2 eq.) in one portion and a,o.-

azoisobutyronitrile (0.72 g; 4.37 mmol; 0.02 eq.) and the reaction mixture was stirred at 70°C for

2 days. The mixture was cooled down to room temperature and water (500 mL) was added. The
organic layer was washed with ag. NaHCO; (400 mL), then brine (500 mL), dried over MgSQ,
and concentrated in vacuo. The residue was washed with n-pentane (2 x 500 mL) to afford the
15 title compound as a yellow solid.
HPLC (Method A) : Rt 4.44 min (purity 97.9%). 'H NMR (DMSO-ds, 400 MHz) § 8.24 (d, J=1.9
Hz, 1H), 7.88-7.82 (m, 2H), 4.87 (s, 2H), 3.91 (s, 3H).
Step 2 : Methyl 3-[(acetyloxy)methyl]-4-bromobenzoate
To a solution of methyl 4-bromo-3-(bromomethyl)benzoate (6.5 g; 21 mmol; 1 eq.) in AcOH
20 (32.5 mL) was added sodium acetate (3.46 g; 42 mmol; 2 eq.) and the reaction mixture was
stirred at 100 °C for 12 hours. After concentration in vacuo, the residue was partitionned
between Ethyl acetate and water. The organic layer was washed with 5% aq. NaHCO; then
brine, dried over MgSO, and concentrated in vacuo. Purification by column chromatography (c-
hexane/ethyl acetate, 5/1) afforded the title compound (4.78 g, 79%) as a white solid
25 HPLC (Method A) : Rt 4.37 min (purity 98.1%). '"H NMR (DMSO, 400 MHz) § 8.03 (m, 1H), 7.85-
7.84 (d, J=1.3 Hz, 1H), 5.18 (s, 2H ), 3.87 (s, 3H), 2.11 (s, 3H).
Step 3 : Methyl 2-[(acetyloxy)methyl]-2'-methylbiphenyl-4-carboxylate

A mixture of methyl 3-[(acetyloxy)methyl]-4-bromobenzoate (4.7 g; 16.4 mmol; 1 eq.), o-
tolylboronic acid (2.45 g; 18 mmol; 1.1 eq.), potassium carbonate (11.3 g; 82 mmol; 5 eq.) and

30 Pd(PPhs)s (1.89 g; 1.64 mmol; 0.1 eq.) in toluene (23.5 mL) and water (23.5 mL) was refluxed
for 2 hours. After cooling to room temperature, the reaction mixture was filtered through a pad of
Celite® which was further washed with toluene (50 mL). The filtrate was concentrated in vacuo,
the residue taken up in ethyl acetate (250 mL) and washed with sat. ag. NaHCOj3; (100 mL),



A m xture of 5-cyano-2-fluoro-3-nethyl pyridine (Ml ekula Ms2391889; 1.5 g;
11 nmmol; 1 eq.) and 2-nethyl piperidine (5.2 nL; 44.1 mmol; 4 eq.) was
stirred avo206/d4889016 hours. The reaction m xture was alcomrdodsosc3ies urn to
roomtenperature then diluted with eth}fl3 acetate, 5 washed with water,
dried over magnesi um sul phate and concentrated in vacuo to afford the title
conpoundwater 09 mLYang bring (30bmbindries ever RO s{UTksHRIRtegnd: corgentra®g imyasuPpuri ty
84.5% . {GliyRl the e corfpg¥id (4.9 $1188%F as a brown oil.
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Intermediate 42 : 4-Piperidin-1-yl-3(trifluoromethyl)benzoic acid
Oy OH
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Step 1 : 4-Piperidin-1-yl-3-(trifluoromethyl) benzonitrile

A mixture of 4-fluoro-3-trifluro-methylbenzonitrile (5 g; 26.4 mmol; 1 eq.) and piperidine (5.2 mL;
20 52.8 mmol; 2 eq.) was stirred at 100°C 20 hours. The reaction mixture was cooled, diluted with
water (200 mL) and extracted with ethyl acetate (2 x 200 mL). The combined organic layer was
washed with water (100 mL) and brine (100 mL), dried over sodium sulphate and concentrated
in vacuo. The residue was purified by column chromatography (petroleum ether/ethyl acetate,
85/15) to afford the title compound of the title compound as an off-white solid.
25 HPLC (Method B) : Rt 4.80 min (purity 99.1%).
LC/MS : 255.1 (M+H)". "H NMR (DMSO-de, 400 MHz) 5 7.87 (s, 1H), 7.72-7.70 (m, 1H), 7.27-
7.24 (m, 1H), 3.02-2.97 (m, 4H), 1.85-1.80 (m, 4H), 1.75-1.70 (m, 2H).
Step 2 : Methyl 4-piperidin-1-yI-3-(trifluoromethyl)benzoate

A mixture of 4-piperidin-1-yl-3-(trifluoromethyl) benzonitrile (7.4 g, 27 mmol) and HCl in

30 methanol (4M, 250 mL) was stirredat 60°C for 12 hours, then concentrated to dryness. The
residue was partitionned between ethyl acetate and 10% aq. NaHCOQOj;, and the organic layer
washed with water then brine. Drying over magnesium sulphate and concentration in vacuo

afforded the title compound (6.6 g, 85%) as a yellow oil.



A m xture of 6[2-(nmethoxymet hyppyrrolidin-1-yl1]-5-nethylnicotinonitrile
(591 ng; 2.56 mml; 1 eq.) and potassium hydroxide (717 ng; 12.8 mol;

Seq.) in W/atze(m/(ﬂzﬁom_) was stirred at reflux 30 for 16 kpowEP2008h631pH was
adjusted to 5-6 with HC 1M and the anI%ous | ayer extracted with WO

2009/ 043890PCT/ EP2008/ 063185 77 ethyl acetate. The conbi ned organi c phase
was dri etH YV (Divigghes #ahMsial pHas &, A 88rfcentnt. At d 477 4atud H).o3-24 fsodhd). t he
title co 0 |d HPLC (Method A) : Rt 1.44
mn (pur ?Pglédryg (%%1@?1%4 1%@iaﬁiq(WH?@ rTE@:Hnt ernedi ate 41:

2- (hydr or\gRet- - SHIEH) dylic acid O OH Step 1: Methyl
4- br ono- @thﬁLprﬁ 65@(]&"(2'8)3@%’725)@%I pLeNet: v@@'a’dﬂéd)tﬁ 2oluRBHA Bﬁ’rhethyl4p|per|d|n -1-yl-

4-bro Ibe ate(AIdrlch52878 50 g; 218 nmmol; 1 eq.) in 10
CHCI 3g1()_1L§ tnﬁ{faﬁ vl freer s (46.6 g: 262 nmol; 1.2 eq.) in one portion and

a.a' - azaeh.3@lastymani, i kh)) & THE BERML)4nd Watemd mLDar@Zh@ma}ctumnﬁime‘eaNafmabd on
T ure 4B WS oG 1 SRl Rl E) W Ea0E5 30012t doian L T oom

t enper ature and-'q
aq. NaHOOBvateroDhendgueoushayer mas mesrqwtmw ahidified t@vérZ vm@&@nc atid aodncent r at ed

i N vacuogy bR rv@cﬁ 'e%?ad@!?a?e "P‘ﬁ@ B?g%n?ﬁ"p%gséh&e\%s'fﬁeﬁ W(tlg bﬁnégﬁed%\)er E&Huﬁ“ﬁ ford the

15 title conmpound | ow sol I d. é 3 mn (purity
97. 9%. EWWQMVB@VE@ d 'mwumﬁﬁ%thﬂ'ﬂ% HomE’Jound {3. 9!—%54’ 161%)6‘ W*T't3858“ .82 (m
2H), 4. 8MP(§(M&hbd B3 L. c(asmm?gbd)nty &t 2R). 2cimeLd (M+H)". "H NMR (DMSO-ds, 400
3-1(acet ?OllHof(S' ??6? I1|1|) 9[89{1(}3(%?%%?4%_7_47 (m, 1H), 2.92-2.90 (m, 4H), 1.65-1.60 (m,

4H), 1.57-1.53 (m, 2H).

QIE |56

15 Example 1 : 1-{4-[3-(2-Methoxyphenyl)-1.2.4-oxadiazol-5-yl]-2-nitrophenyl}piperidine

CN@ A
N
)
ONN o-N {
AN

Trichloroacetonitrile (0.08 mL; 0.75 mmol; 1.50 eq.), intermediate 4 (125 mg; 0.50 mmol; 1 eq.),

polymer bound triphenylphosphine (499.49 mg; 1.50 mmol; 3 eq.), intermediate 1 (91.31 mg;
20 0.55mmol; 1.10 eq.) and DIEA (0.17 mL; 1 mmol; 2 eq.) were reacted according to general

procedure 1. Purification by column chromatography (c-hexane/ethyl acetate, 80/20) followed

by crystallization (Et,O/n-hexane) afforded the title compound as an orange solid.

HPLC (Method A) : Rt 5.32 min (purity 97.4%). LC/MS : 381.0 (M+H)".

25 Example 2 : 4-{4-[3(2-Methoxyphenyl)-1,2.4-oxadiazol-5-yl]-2-nitrophenyl}morpholine

Trichloroacetonitrile (0.08 mL; 0.75 mmol; 1.50 eq.), intermediate 5 (126 mg; 0.50 mmol; 1 eq.),
30 polymer bound triphenylphosphine (499.55 mg; 1.50 mmol; 3 eq.), intermediate 1 (91.32 mg;

0.55 mmol; 1.10 eq.) and DIEA (0.17 mL; 1 mmol; 2 eq.) were reacted according to general



To a solution of nethyl 4-brono-3-(brononethyl)benzoate (6.5 g; 21 mmol; 1
eq.) in AcOH 20 (32.5 nL) was added sodium acetate (3.46 g; 42 mmol; 2 eq.)
and the rwebivm3synxture was stirred at 100 C for 12 homcszEPéddsmsslss
concentration in vacuo, the residue wa&l partitionned between Ethyl acetate
and water. The organic |ayer was washed with 5% aq. NaHCO3 then brine,

dri ed oveiocedysh Ruificationbe pelvmae ekromatogesphyusif P M asslyenhaflfpydasanaienge

chromat oarmmcr&gaﬁz@%ws@énfamg G GRIrd iR, t.t|5/cér)1p@untj%rs%%n&vhgonw tl e conpound
(4.789, 79‘Vg as a ite s 4.37 min (purity

08 199 HPRS (R CORBG LBom e e 505 NS S0 1B 7 84 (o JC 1 5 ke,

1H), 5.18 (s, 2H) 387(s 3H), 211(s 3H). Step 3 : Methyl

2- [(a%et t hy, ure 81‘ met hyl

3-[ (alet af ( vl adi, _erl ine

ot ol yl bor@c acid (2.45 g; 18 mol; 1.1 eq.), pot assi um carbonate (11.3 g;
Se

82 mol ; 30 Pd 3)4 (1.89 g; 1.64 mol; 0.1 eq.) in toluene
(23.5 m) , ) was refluxed for 2 hours. After cooling to
room tenperaturey the/reagtion mxture was filtered through a pad of
Celitee which was f f\'hero hed with toluene (50 nL). The filtrate was
concentrated in vacua, theWFeS| due taken up in ethyl acetate (250 nL) and
washed with sat. ag. NaHOM8 (100 m.), WD 2009/ 043890PCT/ EP2008/ 063185 78
water (100 nL) and brine (100 ni), dried over magnesi um sul phate and
concentrated in vacuo to afford the title conpound (4.9 g, 100% as a brown
oi | . HPLExqIehRadr AP6.96 ma; 632 Rl pluiaripegiptedfPO mg; 864471”10' 1eq.),

2- (hydr opyeimbdte 2-(86. Sﬂfﬁighyhbhmmvéq)den@ﬂ@ﬂ)éwmm rﬁgﬁIHCBZ rﬁmaoglbqlzwbbédr oxi de

SM to a oI on of ne

Racet i oRp R eRgI LA Ry bR HhrHiR 2 £ ook e dromesgenitl: 1 eq.) in
Et OH ( 18hexah¢/ethpichcbtate, D@AQ) dffordedithd titlteomasurst dsranedf-wititeGO@.f or 2 hours.

Af t [ t 500 nL
and vashaiC oV AnEe Ry R S EEHRHPes 5 TS I HSES Dnace was aci di i ed
to pH 2 with conc. HO and extracted with Ethyl acetate (2 x 100 nL). The

10 conbi E% egani. 6éYidigd ed in vacuo to
afford the PLC (Met hod A)

np .46 3,
R 18,77 mn (purity 96.1%. LG MS : 241.2 (mH). 1H NMR (DVBO d6, 400
M—IzGlZ@(brs 1H). 8.20-8.19 (m 1H), 7.87-7.84 (dd, J= 8.0 Hz, 1.86
e, Y

@\((7/5@523519@1 1H), 4.25-4.09 (m 2H), 2.01 (s,

Oxalyl chloride (166.96 mg; 1.32 mmol; 3 eq.), intermediate 6 (90 mg; 0.44 mmol; 1 eq.),
intermediate 1 (72.87 mg; 0.44 mmol; 1 eq.) and DIEA (170.01 mg; 1.32 mmol; 3 eq.) in THF (1

20 mL) were reacted according to general procedure 2. Purification by crystallization (Et,O/n-

hexane) afforded the title compound as an off-white solid.
HPLC (Method A) : Rt 4.10 min (purity 95.0%). LC/MS : 336.0 (M+H)".

Example 5 : N-Cyclohexyl-N-methyl-2-nitro-4-{3-[2-(trifluoromethoxy)phenyl]-1,2.4-

25 oxadiazol-5-yltaniline




15 Internmediate 42 : 4-Piperidin-1-y1-3-(trifluoromethyl)benzoic acid 0 OH
CF3 Step 1. 4-Piperidin-1-y1-3-(trifluoronmethyl) benzonitrile A mxture
of 4-fl uowo-28edaugobur o- net hyl benzonitrile (5 g; 26.4 meCr/EP2008/0531851d

pi peridine (5.2 nL; 20 52.8 mmol; 2 equ was stirred at 100t 20 hours. The
reaction mxture was cooled, diluted with water (200 nL) and extracted with
ethyl acerate (2 x 200 nlL). The conbi ned organic | ayer was washed wth

wat er (1) and brine (100 nL), dried over sodi um sul phate and
concentratéd in vacuo. The residue was purified by colum chromatography
(petrol eumhe et hyl a
title conpoungias—~& FRewhite solid. 25 HPLC (Method B) : Rt 4.80 mn
(purity 990149 . LCOMN :265.1 (M+tH)+. 1H N MR (DMSO d6, 400 MHz) 6 7.87 (s,
1H, 7.72-7.70 (m 1H), - 7.24 (m 1H), 3.02-2.97 (m 4H), 1.85-1.80
(m 4H), 1.75-1.70 (m 2H) F Step 2 : Methyl
4-piperidin-1-y1-3-(trifluoronethyCoenzoate A m xture of
4-piperidin-1-y1-3-(trifluoromethyl) benzonitrile (7.4 g, 27 mmol) and HCl
in 30 Wb?ﬁﬂ%loﬁéﬁ%@@%@ Wmﬁtd &d e admBAGe 0t 3d 25 H@ué 80 min2N o

)5
Concentrate nessn{alt resi due was artl ti onned et ween et hy acet at e
and 10% &frmﬁﬁﬂeém1%@ﬁjmer%%wg@hﬂ@qn@yéP'%@ﬁé@?\m A-5Ra0rael 3 pehWeEi ne.

Dry: ng Ohé%&teaaaéaﬁ&hymgeub@r@b@ed@miz mmn@ﬁ@mcﬂmnﬂ thrysgraphyf @r ded the
title co

2009/ 043%@undw@%@% 8g/§{%fgl%we% b¥ crystaYVzatlon (n- hexane) afforded the title compound

as a yellow solid.
HPLC (Method A) : Rt 6.44 min (purity 98.6%). LC/MS : 463.2 (M+H)".

ate, 85/15) to afford the title conmpound of the

10 Example 6 : 5-[3-(2-Methoxyphenyl}-1,2,4-oxadiazol-5-yl]-2-morpholin-4-ylaniline

\VNQ\(/ Y@

O-

Stannous chloride dihydrate (147.53 mg; 0.65 mmol; 5 eq.) was added to a solution of example
15 2 (50 mg; 0.13 mmol; 1 eq.) in EtOH (10 mL), and the reaction mixture was stirred at 70°C for 3
hours. After cooling, the solution was partitioned between ethyl acetate and aqueous NaHCO:s.
The organic layer was washed four times with brine, dried over magnesium sulfate and
concentrated in vacuo to give a yellow solid. The latter was triturated in Et,O and filtrated to
afford the title compound (38 mg, 82%) as a pale yellow solid.
20 HPLC (Method A) : Rt 3.60 min (purity 96.7%). LC/MS : 353.1 (M+H)".

Example 7 : 1-{4-[3-(2-Ethoxyphenyl)-1.2.4-oxadiazol-5-yl]-2-nitrophenyl}piperidine

25



79 NVR (DMSO- d6, 400 MHz) 8 8.38 (s, 1H), 8.25-8.21 (m 1H), 7.47-7.45
(m 1H), 3.94 (s, 3H), 3.04-2.99 (m 4H), 1.81-1.78 (m 4H), 1.75-1.70 (m
2H) . St epw® 2009404B9peri di n-1-y1-3-(trifluoromet hyl ) benzoipcTapahs/o63185 Li t hi um
hydr oxi de (2.83g, 67.5 mmol, 2 eq.) wad? added to a sol ution of met hyl
4-piperidin-1-yl5 S-étrifl uoronet hyl ) benzoate (9.7g, 33.7 mmol, 1 eq.) in
THF (50 Qﬁquléhé”%ﬂé -39 Bl PO ameplt hed.k dermediateri (1291 & M@ae 58 fimaliddedat r oom

t enper at pPmbQhte BZ00190/Fy: 0. 50 sl VNt anWASIEA @ITPY RE: 1 RMERSUR )ansk thgeg esi due
taken up in water. The aqueous | acidified to pH 2

/ ayer was washed w th DCM
Wi th con@CCofdma g AaNLRIreaefwg Al HiHIcatianaY chrsalegarhyeheragsisiiy! st Res
washed wiheh 9bm 0 yefiordéditiasltite@vvempsad (189 -g, Bt pfsaineoraiyd oloncentrated i n vacuo

t ff titl d (3. 0,8mn0 95% S | te.solid. HPLC (Met hod B
Or 58Pk Rt &) REEANR Gl slosb ISR M R (oveo do. 400 )
8 13.30(s, 1H), 8.12-8.10 (m 2H), 7.49-7.47(m 1H), 2.92-2.90(m 4H),

1. 65- 1. 6Py diibre 3H2-mdthy|1-f2-mittodR3-13 riflud '

eV ! enyll-T.c. 2 )1
02N Tr¥iiehesybpipetidinet rile (0.08 nL; 0.75 mol; 1.50 eq.), internediate 4
(125 ng; 0.50 mml; 1 eq.), polyner bound triphenyl phosphi ne (499.49 ny;
1.50 mmol; 3 eq.), internediate 1 (91.31 ng; 20 0.55 mmol; 1.10 eq.) and
D EA (0.1 ;1 nmol; 2 eq.) were reacted according to general procedure

1. Purifilcatjonsby colu shr omat ogr aphy (c-hexane/ ethyl acetate, 80/ 20)
fol | oned cr @ | Nz at (Et 20/ n- hexane) afforded the title conpound as
an orange sglyd: HPCKl Mettiod A) : Rt 5.32 mn (purity 97.49% . LC/ M5 :
> ~
@)
<

381.0 (MtH). © .

10

Oxalyl chloride (190.39 mg; 1.50 mmol; 3 eq.), intermediate 8 (132.14 mg; 0.50 mmol; 1 eq.),
intermediate 2 (110.08 mg; 0.50 mmol; 1 eq.) and DIEA (193.87 mg; 1.50 mmol; 3 eq.) were
reacted according to general procedure 2. Purification by column chromatography (c-

15 Hexane/ethyl acetate, 90/10) followed by crystallization (Et;O/n-hexane) afforded the title
compound as a yellow solid.
HPLC (Method A) : Rt 6.26 min (purity 98.4%). LC/MS : 449.2 (M+H)".

Example 9 : 1-{4-[3-(2-Methoxyphenyl)-1.2,4-oxadiazol-5-yl]-2-nitrophenyl}-2-
20 methylpiperidine

X
/N
o ]
2 )
O\

0

Oxalyl chloride (190.39 mg; 1.50 mmol; 3 eq.), intermediate 8 (132.14 mg; 0.50 mmol; 1 eq.),

25 intermediate 1 (83.09 mg; 0.50 mmol; 1 eq.) and DIEA (193.87 mg; 1.50 mmol; 3 eq.) were
reacted according to general procedure 2. Purification by column chromatography (c-
hexane/ethyl acetate, 80/20) afforded the title compound (162 mg, 82%) as an orange oil.
HPLC (Method A) : Rt 5.46 min (purity 98.0%). LC/MS : 395.1 (M+H)".



25 Exanple 2 :

414- 13- (2- Met hoxyphen(1) -1, 2, 4- oxadi azol - 5-v11-2-ni trophenvl } nor phol i ne

Tri chl or omoevenissgonl e (0.08 ni; 0.75 mmpl; 1.50 eq.), i pcemreaisatasd (126
ng; 0.50 mmol; 1 eq.), 30 polyner bount?® trlphenylphosphlne (499.55 ng; 1.50
mmol ; 3 eq.), |nterned|ate 1 (91 32 ;0. 55|nnDI 1.10 eq. % and DI EA (0. 17
n-L 1 = D o . h D = A o, 3 G P 4 g g =
2009/0433@95%&é§£@@98/063185 80 procedure 1. Purification by colum

chr omat ography using DCM as el uent afforded an orange oil which
crystallized on standing to afford the title conpound as a yell ow solid.

HPLC(I\/Et%:I(A - R 4.35 mn (purity 93.4%. LCM : 383.0 (M+-H) +.

5Exa

1- (44342- henyll 1, 2, 4- oxadi azol - 5-yl | phenvf | pi peri di ne
ON  Oxalyl c ‘. ng; 1. 32 nnDI 3 eq.), internediate 6 (90 ny;
0.44 mml; 2MNq.), Kn%er dlate 2 (96.53 ng; 0.44 mol; 1 eq.) and DI EA
(170.01 ng; 1.32 mol; 3 eg) were 10 reacted accordlng to general

procegure 2. Purification by col um chromat ography (c-

Oxalyl chloride (190.39 mg; 1.50 mmol; 3 eq.), intermediate 8 (132.14 mg; 0.50 mmol; 1 eq.),
intermediate 3 (90.10 mg; 0.50 mmol; 1 eq.) and DIEA (193.87 mg; 1.50 mmol; 3 eq.) were
reacted according to general procedure 2. Purification by column chromatography (c-
hexane/ethyl acetate, 90/10) afforded the title compound as an orange oil.

10 HPLC (Method A) : Rt 5.98 min (purity 97.6%). LC/MS : 409.2 (M+H)".

Example 11 : 3,3-Difluoro-1-(2-nitro-4-{3-2-(trifluoromethoxy)phenyll-1,2,4-oxadiazol-5-

vi}phenyl)piperidine

15
Oxalyl chloride (190.39 mg; 1.50 mmol; 3 eq.), intermediate 9 (143.12 mg; 0.50 mmol; 1 eq.),
intermediate 2 (110.08 mg; 0.50 mmol; 1 eq.) and DIEA (193.87 mg; 1.50 mmol; 3 eq.) were
reacted according to general procedure 2. Purification by crystallization (ethyl acetate/n-hexane)
afforded the title compound (218 mg, 93%) as a yellow solid.

20 HPLC (Method A) : Rt 5.64 min (purity 99.1%). LC/MS : 470.9 (M+H)".

Example 12 : 3,3-Difluoro-1-{4-[3-(2-methoxyphenyl)-1,2.4-oxadiazol-5-yl]-2-
nitrophenyl}piperidine




hexane/ et hyl acetate, 90/10) afforded the title conmpound as an off-white

solid. HPLC (Method A) : R 5.39 mn (purity 99.5% . LC/Ms : 390.0 ( MtH) +.
Exanpl e 4woloebid3s902- Met hoxvphenyl) - 1, 2, 4- oxadi azol - 5- viecpieragisioysiper i di ne
15 ON Oxalyl chloride (166.96 ny; §% nnDI 3 eq ), internediate 6 (90

ng; 0.44 mol e I nt er nedi at e 1(72 87 ; 44 mol; 1 eq.) and D EA
(170.01 anlyllzht%den@ﬁp 39 3102 .59 Mol 1 3HE- ), mtezmeﬁ@t)e Q/\(éf’r%ﬁ agc B mmatdreting t o

gener al mre%saméa (330§’Hfg‘(556ﬁ¥rddpnl anHBtﬁERH%Z@tH@H doEﬁr%QMsleeme@
afforded the titl npound -white solid. Met hod

4.10 nmi nre@&tﬁg pt:(ipr@g; @%enerewrwdur6323g’uGﬂC@mr]_Bchrystalllzatl@(@ f@ce@ate/n h)exaneF\>t
N-Cyclohemyaaf#mmmdhdmd&muégaydeQmmﬂ (trifluoronethoxv)phenvll-1,2,4- 25

oxadi 3z0);pPe Y @04 AJ N 4.9 100%) SRR OBIxIE EPAAPRAQG3185 81

Example 13 : 3-(2-Methoxyphenyl)-5-(3-nitro-4-pyrrolidin-1-ylphenyl)-1,2.4-oxadiazole
M O
N
)
O;N O—-N o
N

10 Oxalyl chloride (190.39 mg; 1.50 mmol; 3 eq.), intermediate 10 (118.11 mg; 0.50 mmol; 1 eq.),
intermediate 1 (83.09 mg; 0.50 mmol; 1 eq.) and DIEA (193.87 mg; 1.50 mmol; 3 eq.) were

reacted according to general procedure 2. Purification by column chromatography (c-

hexane/ethyl acetate, 80/20) afforded the title compound as an orange solid.
HPLC (Method A) : Rt 4.82 min (purity 96.7%). LC/MS : 366.9 (M+H)".
15
Example 14 : 5-(3-Nitro-4-pyrrolidin-1-ylphenyl)-3-[2-(trifluoromethoxy}phenyl]-1,2,4-

oxadiazole

CQ\(YQ

20
Oxalyl chloride (190.39 mg; 1.50 mmol; 3 eq.), intermediate 10 (118.11 mg; 0.50 mmol; 1 eq.),
intermediate 2 (110.08 mg; 0.50 mmol; 1 eq.) and DIEA (193.87 mg; 1.50 mmol; 3 eq.) were
reacted according to general procedure 2. Purification by column chromatography (c-
hexane/ethyl acetate, 80/20) afforded the title compound as an orange solid.

25 HPLC (Method A) : Rt 5.64 min (purity 93.1%). LC/MS : 420.9 (M+H)".

Example 15 : 1-(2-Nitro-4-{3-[2-(trifluoromethoxy)phenyl]-1,2,4-oxadiazol-5-
yliphenyl)azepane




Oxal yl chloride (190.39 ng; 1.50 mmol; 3 eq.), internediate 7 (139.15 ny;
0.50 mmol ; 1 eq), internediate 2 (110.08 ny; 0.50 nmmol; 1 eq.) and DI EA
(193. 87 mgozﬁosﬁﬂssmol 3 eq.) were 5 reacted accordi ng ProTgrr@sab3ips ocedur e
2. Purification by col um chr omat ograpﬁ@ (chexane/ et hyl acetate, 90/10)
fol l oned by crystallization (n-hexane) afforded the title conpound as a

yel | ow so HPLC (thhod A : R 6.44 mn (purity 98.6%. LC/ M5 :463.2
(MtH) +.

543- ( 2- Nb v- 1 N oxadiazol 5-v11- 2- nor pholin-4-vlaniline

St annous chl of Fae” di urat' (147 53 ng; 0.65 nmmol; Seq.) was added to a

sol ution of é&anple 5 2 050 ; 0.13 mol; 1 eqg.) in EtOH (10 nL), and the

reaction mxture was stirred.at 70C for 3 hours. After cooling, the
solution was partitioned bét feen et hyl acetate and aqueous NaHCO3. The
organi c | ayer was washed four tines with brine, dried over magnesi um

sul fate and concentrated in vacuo to give a yellow solid. The latter was
triturat@galylehietidn(188d9 fig f Harwepltdoedr, indaraiedinie 1t1i (1 314 0apbdhameB8 avg, 82%

as %Bpm ﬁteYrﬁ!a(tht\éle_(g)M 68 mg%. kéﬂﬁ%o( NEINRAdDIEA (135.63 nRP 10k BYS b YwaE: 7% -

1-{ 448 (zeaéﬁﬁam@m\?pﬁn&rggprace@kw Rygfication,ayicopumn e eppesePCper i dine WO
2009/ 04389QREEHFRRE0BH, @m&%oﬁl%d(@@ﬂltmboﬁ]bb@{déiﬁa3(6118\983@1 my; 1.50 nmol; 3

o0, SoRBLETHAELE S AL Pty B by e ate 3 (00-20

according to general procedure 2. Purification by chromatography

( c- hexang shisl6248443 % -wetHoRyS N A0A4 BadibI 15402 hikfBohbhvifaGHROUNT (139

g, 70%
CNQ\( 7/@
/N
/
ON 0-N
2 O\

Oxalyl chloride (190.39 mg; 1.50 mmol; 3 eq.), intermediate 11 (132.14 mg; 0.50 mmol; 1 eq.),
intermediate 1 (83.09 mg; 0.50 mmol; 1 eq.) and DIEA (193.87 mg; 1.50 mmol; 3 eq.) were

15 reacted according to general procedure 2. Purification by column chromatography (c-

hexane/ethyl acetate, 80/20) afforded the title compound as an orange solid.
HPLC (Method A) : Rt 5.29 min (purity 88.5%). LC/MS : 395.0 (M+H)".

Example 17 : 4-(2-Nitro-4-{3-[2-(trifluoromethoxy)phenyl]-1,2.4-oxadiazol-5-
20 yliphenylimorpholine

o/\\N
\\/ N
Cr ;
OzN O—-N o)
F
e

Oxalyl chloride (131 yl; 1.55 mmol; 3 eq.), intermediate 5 (130 mg; 0.52 mmol; 1 eq.),
intermediate 2 (113.47 mg; 0.52 mmol; 1 eq.) and DIEA (114.20 ul; 1.55 mmol; 3 eq.) were
25 reacted according to general procedure 2. Purification by column chromatography (c-

hexane/ethyl acetate, 80/20) afforded the title compound as a yellow solid.



5 HPLC (Method A) : Rt 5.73 min (purity 98.0%. LCM : 395.1 (MtHr.
Exanple 8 : 2-Methyl -

- (2- ni t r owd4809/6A3590 1 i f | uor onet hoxy) phene)/ll- 1, 2, 4- oxadi aPOITAEP2008/063185
yl | phenyhpi peridine 10 Oxalyl chl of®de (190.39 ng; 1.50 mml; 3 eq.),
internediate 8 (132.14 ng; 0.50 mml; 1 eq.), internediate 2 (110 08 ny;
0.50 mmotPLG M@fhw éhd“@l?éA“@i%'tB%% L@/'\ﬁ@ #3fed (Mid)eq. ) were reacted
according to general procedure 2. Purification by colum chromatography (c-
15Hexane/ et h AC ) | 1ization (Et20/n-hexane)
ample 18 4134342 - : oxyliazo (Method A) : Rt 6.26
m n (pur ittiffu &Snﬁ%vl)phéﬁ%oréﬁaur% (MFH)+ Exanple 9 : 1
4443- (2- Vet hoxypheny1) - 1, 2, 4- oxadi azol - 5-y11- 2- ni t r opheny1}-2- 20
met hy["pi peri di ne Oxal yl chlori de (190.39 ng; 1.50 mmol ; 3 eq.),
|nterrred| 8(132.14 ng, 0 50 nmol; 1 eq.), 25 internediate 1 (83.09 ny;
0.50 ol lN and DI EA(193.87 ng; 1.50 nmol; 3 eq.) were reacted
accordi ng\\r/ ) re 2. Purification by colum chromatography (c-
hexane/ et hyk @ /80/20) afforded the title conpound (162 ngy, 82% as
an orange oifl ¢ HPLC (Mstrm\d A Rt 546 mn (purity 98.0%. LC M : 395.1
( MtHr .

Oxalyl chloride (190.39 mg; 1.50 mmol; 3 eq.), intermediate 14 (137.61 mg; 0.50 mmol; 1 eq.),
intermediate 1 (83.09 mg; 0.50 mmol; 1 eq.) and DIEA (193.87 mg; 1.50 mmol; 3 eq.) were

10 reacted according to general procedure 2. Purification by crystallization (ethyl acetate/n-
pentane) afforded the title compound (160 mg, 79%) as an off-white solid. HPLC (Method A) :
Rt 4.98 min (purity 95.7%). LC/MS : 406.1 (M+H)".

Example 19 : 4J4-{3-[2-(Trifluoromethoxy)phenyl]-1,2.4-oxadiazol-5-yl}-2-
15 (trifluoromethyl)phenyllmorpholine

0"

LN N (; )
Fp\gé
FE OXF

Oxalyl chloride (190.39 mg; 1.50 mmol; 3 eq.), intermediate 14 (137.61 mg; 0.50 mmol; 1 eq.),
intermediate 2 (110.08 mg; 0.50 mmol; 1 eq.) and DIEA (193.87 mg; 1.50 mmol; 3 eq.) were

20 reacted accorind to general procedure 2. Purification by crystallization (n-pentane) afforded the

title compound as an off-white solid.
HPLC (Method A) : Rt 5.78 min (purity 98.9%). LC/MS : 459.9 (M+H)".

Example 20 : 5-(2,2'-Dimethylbiphenyl-4-yl}-3-(2-methoxyphenyl)-1,2.4-oxadiazole
25

N
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WD 2009/ 043890PCT/ EP2008/ 063185 83 Exanpl e 10:

144- 13- ( 2- Et hoxvphenvl) -1, 2, 4- oxadi azol - 5-v11-2-nitrophenvll- 2-

nmet hyl pi pwoi2deomasseo5 Oxal yl chloride (190.39 ng; 1.50 nwolrEP3008963185
internediate 8 (132.14 ny; 0.50 mol; §7eq ), interrredi ate 3 (90.10 ny;
0.50 mmol; 1 eq and DI EA (193.87 ng; 1.50 mol ; were reacted
accor di n@”qh@f@@ﬁ piile (- Goekh k& rzmopﬁﬁpfendaﬂﬁetswdwe &@) 1 W%ﬁﬁ@m@ig‘r aphy

(chex aneé Mzmape&aa Siph8Y] é&kpmﬁé @@9'&9' n{ghqf 50 infrh &, yaﬁmwﬁheaate@(g@ pange

0|I 10H g (purity 97.869 LG/ M5 :409.2 (M FH) +.
npl e mg: 0.55 mmol; 1.10 €q.) )'and DIEA 017 mL 1 mmol; 2°eq.) in THF (2 mL) were reacted

3 3 D| f | tisvoatink-t6 JemdralnPoctddt - Pnrrﬂcfaiudmcrymasmrrﬁmydnﬁﬁwgwﬁr@ (&hexahexadi azol - 5-

vni phen e 15 Oxal hIo |de 0.39 ng; 1.50 nmol; 3 eq.),
i nt er C%;etteR goﬁfﬁl@ﬁﬁﬁe%& rl}/%%q?asi g ), ﬁnt ermedi ate 2 (110.08 nyg;
0. 50 nmmoHPLQ (Methyd Ahd?tIBISZAmOI@BLt)B%Tﬁg LSDII\&@ 8ava0 (MiH)eq. ) were reacted
according to general procedure 2. Purification by crystallization (ethyl

acet at e/ n- hexane) afforded t he t|t|e co pound (218 ng, as a yell ow
solid. 2Bxample 24 n5t(R2gDimethylbiphgnylA 2-Ariflugrg 12,4

(Mi-H) . Exciidlofe 12 :
3, 3-Di fluoro-14443- (2- met hoxyphenyO0- 1, 2, 4- oxadi azol - 5-v11- 2-
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Oxalyl chloride (190.39 mg; 1.50 mmol; 3 eq.), intermediate 16 (113.14 mg; 0.50 mmol; 1 eq),
intermediate 2 (110.08 mg; 0.50 mmol; 1 eq.) and DIEA (193.87 mg; 1.50 mmol; 3 eq.) were

15 reacted according to general procedure 2. Purification by column chromatography (c-hexane

then c-hexane/ethyl acetate, 98/2) afforded the title compound as a colourless oil.
HPLC (Method A) : Rt 6.62 min (purity 99.1%). LC/MS : 411.1 (M+H)".

Example 22 : 5-(2,2'-Dimethylbiphenyl-4-y1)-3-(2-ethoxyphenyl)-1,2.4-oxadiazole
20

Oxalyl chloride (0.04 mL; 0.52 mmol; 1.05 eq.), intermediate 16 (113.14 mg; 0.50 mmol; 1 eq),
intermediate 3 (90.10 mg; 0.50 mmol; 1 eq.) and DIEA (0.17 mL; 1 mmol; 2 eq.) were reacted



25 WD 2009/ 043890PCT/ EP2008/ 063185 84 Oxal yl chloride (190.39 ng; 1.50
mmol; 3 eq.), internediate 9 (143.12 ng; 0.50 mmol; 1 eq.), internediate
1(83. 09 myo 20099@38w0! ; 1 eq.) and DI EA (193. 87 ny; 1.50pammPr2008/0658) were
reacted according to general procedure®2. Purification by crystallization
(ethyl acetate/n-hexane) afforded the title conmpound as a yellow solid. 5
HPLC ( Megdsouling)to gemgralpracpduier?- Ppiificetign tygohman chrapagraphy{c-hexameiathyl Exanpl e

13 : acetate 97/3 to 95/5) foIIowed by crystallization (ethanol/methanol) afforded the title compound
3-(2-Meth ox%/g envl -(3-nitro-4-pwolidin-1-yl phenyl)-1, 2, 4- oxadi azole 10
Oxal yl chi drhiResy @90 39 ny; 1.50 nmmol; 3 eq.), internediate 10 (118.11 ny;

0. 50 mmoHpLG Iﬂémbd A) rRt@“ZHﬂdlndbtﬁutﬂQ@ﬁ%Qﬂcms:QZ150(MH¥FQT.; 1 eq.) and DI EA
(193. 87 nm; 1 50 nmol ; 3 eq.) were reacted according to general procedure
2. Purification by coI um chromat ography (chexane/ et hyl acet at e, 80120)

af f or dedExdra 3-[2-dhe 2 (trfucrome b I priohedh

mn (pur 0 LC/I\/IS 3669(|\/H—|)t 15 Exarrple 14 :

5-(3-Ni t lltz)ﬁ(%éd?a Fi di n-1- vl phenvl)-3-1.2-(trifluoromethoxy)phenvlil-1, 2, 4-
oxadi azol e
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Oxalyl chloride (190.39 mg; 1.50 mmol; 3 eq.), intermediate 18 (140.12 mg; 0.50 mmol; 1 eq.),
intermediate 2 (110.08 mg; 0.50 mmol; 1 eq.) and DIEA (193.87 mg; 1.50 mmol; 3 eq.) were
reacted according to general procedure 2. Purification by crystallization (n-hexane) the title
compound as a white solid.

15 HPLC (Method A) : Rt 6.45 min (purity 99.6%). LC/MS : 465.0 (M+H)".

Example 24 : 3-(2-Methoxyphenyl)-5-[2-methyl-2'-(trifluoromethyl)biphenyl-4-yi]-1,2.4-

oxadiazole
F F
O~
- O \
N
N
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Oxalyl chloride (190.39 mg; 1.50 mmol; 3 eq.), intermediate 18 (140.12 mg; 0.50 mmol; 1 eq.),
intermediate 1 (83.09 mg; 0.50 mmol; 1 eq.) and DIEA (193.87 mg; 1.50 mmol; 3 eq.) were
reacted according to general procedure 2. Purification by column chromatography (c-

25 hexane/ethyl acetate, 90/10) afforded the title compound (152 mg, 74%) as an off-white solid.
HPLC (Method A) : Rt 5.92 min (purity 95.2%). LC/MS : 411.4 (M+H)".



20 Oxalyl chloride (190.39 ng; 1.50 mmol; 3 eq.), internediate 10 018. 11
nmyg; 0.50 mmol; 1 eq.), internediate 2 (110.08 ng; 0.50 mml; 1 eq.) and
Dl EA (193w87%ommgi43sb050 mmol ; 3 eq.) were_ reacted accor di RgTIEP2@8/06318%
procedure 2. Purification by col um ch?%natography (chexane/ et hyl acetat e,
80120) afforded the title conpound as an orange solid. 25 HPLC (Method A) :
Rt 5.64 mn (purity 93.1%. LC/ Ms :420.9 (M+H) +. Exanpl e 15:
1- (2- Ni t EQarfighd 252 3((b Methaiq SN 0
yl | phenynazepane VWO 20 y
(190. 39 g¥pdiazoley yyp|; 3 eq.), intermediate 11 (132.14 ny; 0.50 mmol; 1
eq.). internediate 2 (110.08 ny; 0.50 mmol; 1 eq.) and DI EA (193. 87 nvy;
1.50 mol; 3 eq.) were 5 reacted according to general procedure 2.
Purification by colum chﬁonatography (chexane/ et hyl acetate, 80/20)

afforded the title conpouRd. 2 yellow solid. HPLC (Method A) : Rt 6.07
mn (purity/87.8%. LC M : (M+H) +. Exanpl e 16:

144- 13- (2- Me Viets ~-oxadi azol - 5-v11- 2-ni trophenvl | azepane 10
xal yl ¢ 1.50 mol; 3 eq.), internediate 11 (132.14 ny;

di ate 1(83.09 ng; 0.50 nmol; 1 eq.) and DI EA
eq.) were 15 reacted according to general
procedure 2. Purification by colum chronmat ography (chexane/ethyl acetate,
80120) afforded the title conpound as an orange solid.

Oxalyl chloride (131.13 pl; 1.55 mmol; 3 eq.), intermediate 20 (120 mg; 0.52 mmol; 1 eq.),
intermediate 1 (85.84 mg; 0.52 mmol; 1 eq.) and DIEA (267.05 pl; 1.55 mmol; 3 eq.) were
reacted according to general procedure 2. Purification by column chromatography (c-

10 hexane/ethyl acetate, 90/10) followed by crystallization (n-pentane) afforded the title compound
as a white solid.
HPLC (Method A) : Rt 5.68 min (purity 99.9%). LC/MS : 362.9 (M+H)".

Example 26 : 3-(2-Methoxyphenyl)-5-(2'-methyl-2-nitrobiphenyl-4-yl)-1,2,4-oxadiazole

15
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Oxalyl chloride (118.42 pl; 1.40 mmol; 3 eq.), intermediate 22 (120 mg; 0.47 mmol; 1 eq.),
intermediate 1 (77.52 mg; 0.47 mmol; 1 eq.) and DIEA (103.36 pl; 1.40 mmol; 3 eq.) were

20 reacted according to general procedure 2. Purification by crystallization (n-pentane) afforded the
title compound as a white solid.
HPLC (Method A) : Rt 5.37 min (purity 94.6%). LC/MS : 387.9 (M+H)".

Example 27 : 5-(4-Cyclohexylphenyl)-3-(2-methoxyphenyl)-1,2.4-oxadiazole
25




HPLC (Method A) @ Rt 5.29 min (purity 88.5%. LG M5 : 395.0 (MrH)I.

Exanple 17 : 4-(2-Nitro-443-12-(trifl uoronethoxv)phenvll-1, 2, 4- oxadi azol - 5-
20 v | phemo@wr@bobi ne  Oxal yl chloride (131 pl; 1.55 mowiEP288063135
internediate 5 (130 ng; 0.52 nmol ; 1 eaQ), internediate 2 (113.47 ny; 0.52
mmol; 1 eq.) and DIEA (114.20 pl; 1.55 mol; 3 eq.) were 25 reacted

according to genera'—ﬁrocidure 2. Purification by colum chromat ography
OPC

(chexane/ et hyl s ?0) afforded the title conpound as a yellow
solid. @ 2008/ 063185 86 HPLC (Method A) : Rt 5.24 mn
(purity . LC/ M5 :Q436.9 (MtH) +. Exanple 18 :

4-14- 13- (2-N@thoxvphenvi) 1, 2, 4- oxadi azol - 5-v11-2-
ftrlfluoronethvhphenvllnDrphollne 5 CXaIyI chloride (190 39 ny; 1.50

nmol ; %; |nterned|ate 14 (137.61 : l |nterned|ate 1
(83. 09 nﬁ”oh regetorigre (015! §- 59%“%@?%% C‘g?'o?@‘y'bin@&arﬂﬁjd anagsigy5486uer e 10
react ed a;mczmdg NMyod BmBeNeqgs) pqwnmaduﬁoetnaqenWh@sfmmatu angnyoo:mmt aldgi)zat i on

O { - ¢ EECE TR 2 it TG 1 ey Sy DR TRRURS 2§O G dlss e [¥dme®. ™"
406. 1 ( Meepted accordingoageperel drdcedure 1. Pur|f|cat|on by column chromatography (c-

4-1443- 1@9)&1@%&?%&8@5? Ay bﬁ@ﬁﬂwgwed%g%fa]ﬂé lné}%%{haﬁ? )]/_%f? (geéi tljrétltle

ftrifluoronet envl ['nor pho oride 1.50 mol ;
3 eq.), P%ﬁ@WﬁééﬁaW@mmﬁKw437 61 ng; 0.50 nnDI 1 eq.), |nterned|ate 2

(110. 08 ABLC QuefodRP! Rt ﬁQS@ﬁln)(p@ﬁBdQQ‘ﬁﬁLcm.%.ﬂ'@ﬁ+l—i‘¥.50 mmol; 3 eq.) were
10
Example 28 : 5-(4-Isobutylphenyl)-3-(2-methoxyphenyl)-1,2.4-oxadiazole

O-N

Lo

15  Trichloroacetonitrile (0.15 mL; 1.50 mmol; 1.50 eq.), 4-isobutylbenzoic acid (Enamine EN300-
11610; 204.27 mg; 1.00 mmol; 1 eq.), polymer bound triphenylphosphine (1.87 g; 3.00 mmol; 3
eq.), intermediate 1 (182.80 mg; 1.10 mmol; 1.10 eq.) and DIEA (0.34 mL; 2.00 mmol; 2 eq.)
were reacted according to general procedure 1. Purification by crystallization (CH;CN/water)
afforded the title compound as a white solid.

20 HPLC (Method A) : Rt 5.67 min (purity 100%). LC/MS : 309.0 (M+H)".

Example 29 : 5-(4-Cyclohexylphenyl)-3-[2-(trifluoromethoxy)phenyl]-1,2,4-oxadiazole

25
Oxalyl chloride (0.04 mL; 0.52 mmol; 1.05 eq.), 4-cyclohexylbenzoic acid (Lancaster 5086;
89.11 mg; 0.50 mmol; 1.00 eq.), intermediate 2 (110.08 mg; 0.50 mmol; 1 eq.) and DIEA (0.17
mL; 1.40 mmol; 3 eq.) were reacted according to general procedure 2. Purification by column

chromatography (c-hexane/ethyl acetate, 80/20) afforded the title compound as a white solid.



20 reacted accorind to general procedure 2. Purification by crystallization
(n-pentane) afforded the title conmpound as an off-white solid. HPLC (Met hod
A) : Rt 5w0o0mim3gopurity 98.9% . LC MS ;459.9 (MrH) +. Erenmpreocde3185

5- (2, 2% net hvl bi phenv14-v1) - 342- et ho%phenvll 1, 2, 4- oxadi azol e 25 WO
2009/ 043890PCT/ EP2008/ 063185 87 Tri chl oroacetonitril e (0.08 nL; 0.75 mmol;
1.50 eq. JIPLE (¥lethadd) i 6oamin 1nBitnge.-8%). 56/MPpb89. L(Mt1))., pol yner bound

tri phenyl phosphi ne (499.40 ng; 1.50 nnDI 3 eq. ), internediate 2 (91.29 ny;
0.55 nmol; [ Join THE (2 ) were

;_o. o'. 0

react ed secorcH : -
chr onmat ography (c hexane/ et hyl 5 acet at e, 90/ 10) afforded the title
conmpound as a brownjish oil. HPLC (Method A) : Rt 5.87 mn (purity 89.7%.

LG/ M5 : 357.0 (MrH)F. \Exaspl e 21
5-(2, 2" -Di jret ' pheny @ )-342-(trifluoronmethoxv)phenvll-1, 2, 4-
oxadi azol'e O~=Xxal yl ehtoride (190.39 ng; 1.50 mmol; 3 eq.), internediate

16 (113.14 ng; 0.50 mm{; 1 eq), intermediate 2 (110.08 ng; 0.50 mmol; 1
eq.) and DIEA (193.87 gfty;F 1.50 nmol ; 3 eq.) were
5

Oxalyl chloride (0.04 mL; 0.52 mmol; 1.05 eq.), 4-isobutylbenzoic acid (Enamine EN300-11610;
102.13 mg; 0.50 mmol; 1.00 eq.), intermediate 2 (110.08 mg; 0.50 mmol; 1 eq.) and DIEA (0.17
mL; 1.40 mmol; 3 eq.) were reacted according to general procedure 2. Purification by column

10 chromatography (c-hexane/ethyl acetate, 99/1) afforded the title compound as a colorless oil.
HPLC (Method A) : Rt 6.39 min (purity 99.1%). LC/MS : 363.0 (M+H)".

Example 31 : 1-(2-nitro-4-{3-[2-(trifluoromethoxy)phenyl]-1,2.4-oxadiazol-

5-yllphenyl)piperidine
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15
Oxalyl chloride (71 pL; 0.84 mmol; 3 eq.), Intermediate 4 (70 mg; 0.28 mmol; 1 eq.),
Intermediate 2 (62 mg; 0.28 mmol, 1eq.) and DIEA (145 uL; 0.84 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
acetate, 80/20) followed by precipitation in n-pentane afforded the title compound as a yellow
20 solid.
HPLC (Method A) : Rt 6.11 min (purity 100%). LC/MS : 434.9 (M+H)".

Example 32 : 1-{4-[3-(5-fluoro-2-methoxyphenyl)-1,2,4-oxadiazol-5-yl]-2-

nitrophenyl}-2-methylpiperidine




15 reacted according to general procedure 2. Purification by colum
chromat ography (c-hexane then c-hexane/ethyl acetate, 98/2) afforded the
title compoune/mssa col ourless oil. HPLC (Method A) : RpcomEP2008i06318pUrity
99.1% . LG/ MS :411.1 (MrH).. Exanple 2%2:

5-(2, 2' - Di net hyl bi phenv14-v1l)-3-(2-ethoxyphenvl)-1, 2, 4- oxadi azol e 20 WO
2009/ 043890PCT/ EP2008/ 063185 88 according to general procedure 2.
Purification by colum chromatography (c-hexane/ ethyl acetate, 97/3 to
95/5) followed by crystallization (ethanol/methanol) afforded the title
corrpound as a \Mﬁ‘*t*e solid. HPLC {Method A) : Rt 6.29 nin (purity 99.79%.
LC/ VS 371, 1 (M FHLF5 Exanphe\23 :

512- Met hyl - (trlflxuorienget' (yklbu*phenvl 4-v11-312-(trifluoromet hoxv)phenvil
- 1,2, 4- oxadl azol%eyw FF *,10 {xaf'yl chloride (190.39 ng; 1.50 nmol; 3 eq.),
|nterrred| ate 18 (14€0.12 ng; O. 50 mmol; 1 eq.), internediate 2 (110.08 ny;
0.50 mmol; 1 eq.) and DIEA (193.87 ng; 1.50 mmol; 3 eq.) were

Intermediate 23 (92 mg; 0.5 mmol, 1eq.) and DIEA (194 mg; 1.5 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
5 acetate, 80/20) followed by crystallisation from ethyl acetate/n-pentane afforded the title

compound as a yellow solid.
HPLC (Method A) : Rt 5.64 min (purity 99.2%). LC/MS : 412.9 (M+H)".

Example 33 : 5-(2,2'-dimethylbiphenyl-4-yl)-3-{5-fluoro-2-methoxyphenyl)-1.2,4-oxadiazole
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Oxalyl chloride (190 mg; 1.5 mmol; 3 eq.), Intermediate 16 (113 mg; 0.5 mmol; 1 eq.),
Intermediate 23 (92 mg; 0.5 mmol, 1 eq.) and DIEA (194 mg; 1.5 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
acetate, 90/10) afforded the title compound as a yellow solid.

15 HPLC (Method A) : Rt 5.96 min (purity 100%). LC/MS : 453.9 (M+H)".

Example 34 : 2-methyl-1-[4-{3-[2-(trifluoromethoxy)phenyl]-1.2.4-oxadiazol-5-yl}-2-
(trifluoromethyl)phenyl]piperidine




reacted according to general procedure 2. Purification by crystallization
(n-hexane) the title conmpound as a white solid. 15 HPLC (Method A) : Rt

6. 45 m n Wpuoedos3H9. 6% . LC/ M5 :465.0 %)MH—I) +. Exanpl e 24CT/EP2008/063185

3- (2- Met hoxyphenvl)-5-12-net hyl -2' - (tr $1 uor omet hyl ) bi pheny1-4-y11-1 , 2, 4-
oxadi azole F F 20 Oxal yl chloride (190.39 ng; 1.50 nml; 3 eq.),
internediate 18 (140.12 ng; 0.50 mmol; 1 eq.). internediate 1 (83.09 ny;
0.50 mml; 1 eq.) and DI EA (193.87 ng; 1.50 nmol; Seq.) were reacted
according to general procedufe 2. Purification by col um chromatography (c-
25 hexane/ethyl acetate, 90/4Q)™afforded the title conmpound (152 ng, 74%
as an off-white sglid. HPLC (Nethod A) : Pt 5.92 min (purity 95.2%. LC/ M5
: 411. 4 (l\/flrl—l)t.cp»~‘--%o 2009/ 043g90PCT/ EP2008/ 063185 89 Exanple 25 :

3-(2- Met hoxvphénv]ﬁ?’%— 18- frethvl - 4- (4-met hvl - 3-t hi envDphenv11-1, 2, 4-

oxadi azole 5 7 LV ‘

F

Oxalyl chloride (106 uL; 1.25 mmol; 3 eq.), Intermediate 24 (120 mg; 0.42 mmol; 1 eq.),

Intermediate 2 (92 mg; 0.42 mmol, 1 eq.) and DIEA (93 pL; 1.25 mmol; 3 eq.) were reacted

according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
5 acetate, 80/20) followed by precipitation from n-pentane afforded the title compound as a

yellow solid.

HPLC (Method A) : Rt 7.09 min (purity 93.5%). LC/MS : 471.8 (M+H)".

Example 35 : 1-[4-[3-(2-methoxyphenyl)-1,2.4-oxadiazol-5-yl]-2-(trifluoromethyl)phenyl]-2-
10 methylpiperidine
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Oxalyl chloride (106 uL; 1.25 mmol; 3 eq.), Intermediate 24 (120 mg; 0.42 mmol; 1 eq.),
Intermediate 1 (69 mg; 0.42 mmol, 1 eq.) and DIEA (93 uL; 1.25 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl

15 acetate, 80/20) followed by precipitation from n-pentane afforded the title compound as a white
solid.
HPLC (Method A) : Rt 6.47 min (purity 99.2%). LC/MS : 417.6 (M+H)".

Example 36 : 5-(2'-methyl-2-nitrobiphenyl-4-y)-3-[2-(trifluoromethoxy)phenyl]-1,2.4-

20 oxadiazole



Oxalyl chloride (131.13 pl; 1.55 mml; 3 eq.), internediate 20 (120 ny;
0.52 mol; 1 eq.), internediate 1(85.84 ng; 0.52 mol; 1 eq.) and DI EA
(267. 05 php 20095389001 ; 3 eq.) were reacted accordi ng topgemeeais/opsiesedur e
2. Purification by colum chromat ograpﬂ‘ﬁ/ (c- 10 hexane/ ethyl acetate,
90/10) followed by crystallization (n-pentane) afforded the title conpound
as a white solid. HPLC (Method A) : Rt 5.68 min (purity 99.9%. LC M :
362.9 (M+H) +. Exanple 26 : .

312- Met hoxvphenv11-5-(2'- rrFé‘h;ﬁyI -2-nitrobi phem | 4-y1)-1, 2, 4- oxadi azol e 15
O=NI\ 0 Oxalyl chloride (118:42™gl; 1.40 nmmol; 3 eq.), intermediate 22 (120
ng;, 0.47 mol; 1 eq.), interrr%dlzi e 1(77.52 ng; 0.47 mmol; 1 eq.) and DI EA
(103.36 pl; 1.4p-fmol~3 ed~} "Wefe 20 reacted according to general
procedure 2. Pdri ficati o byncrystal l i zation (n-pentane) afforded the title
conpound as a whTte g6 d. "HPLC (Method A) : Rt 5.37 nin (purity 94.6%.
LG/ MS : 387.9 (MrHF\ Exanple 27 :

5- (4- Cycl ohexyl pheny1) - 3- ( 2- met hoxyphenv1l) -1, 2, 4- oxadi azol e

Oxalyl chloride (118 uL; 1.40 mmol; 3 eq.), Intermediate 22 (120 mg; 0.47 mmol; 1 eq.),
Intermediate 2 (103 mg; 0.47 mmol, 1 eq.) and DIEA (103 pL; 1.40 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl

5 acetate, 90/10) afforded the title compound as a yellow oil.
HPLC (Method A) : Rt 6.13 min (purity 98.3%). LC/MS : 441.9 (M+H)".

Example 37 : N-dimethanesulfonyl-2-(3,3-difluoropiperidin-1-yl)-5-{3-[2-(methoxy)phenyl]-

1,2,4-oxadiazol-5-yl}aniline

F IL iy D M
Do, oy & 2
PR b
5 ) \'\:m-_r W s
et \: (i L U
e o}l N\ 0 H"\,:,-f et
o5
A o> \

Step 1 : 2-(3,3-difluoropiperidin-1-yI)}-5-{3-[2-(methoxy)phenyl]-1,2.4-oxadiazol-5-yl}aniline

Stannous chloride dihydrate (285 mg; 1.26 mmol; 5 eq.) was added to a solution of Example 12

(105 mg; 0.25 mmol; 1 eq.) in EtOH (20 mL) and the resulting mixture was stirred at 70°C for 3

hours, then at room temperature for 16 hours. The solution was diluted with sat. agq. NaHCO;
15 and extracted with ethyl acetate. The combined organic layer was washed with brine, dried over

magnesium sulfate and concentrated in vacuo to afford the title compound (97 mg, 100%) as a

yellow solid.

HPLC (Method A) : Rt 4.61 min (purity 93.3%). LC/MS : 387.2 (M+H)".

Step 2 : N-dimethanesulfonyl-2-(3,3-difluoropiperidin-1-y)-5-{3-[2-(methoxy)phenyl]-1,2.4-

20 oxadiazol-5-yllaniline

Methanesulfonyl chloride (32 mg; 0.28 mmol; 1.2 eq.) was added dropwise to a suspension of
2-(3,3-difluoropiperidin-1-yl)-5-{3-[2-(trifluoromethoxy)phenyl]-1,2,4-oxadiazol-5-yl}aniline
(90 mg; 0.23 mmol; 1 eqg.) and DIEA (60 mg; 0.47 mmol; 2 eq.) in DCM (5 mL) and the resulting

mixture was stirred at room temperature for 3 days. After evaporation of the solvent, the residue



WO 2009/ 043890PCT/ EP2008/ 063185 90 Trichl oroacetonitrile (0.15 m; 1.50
nmml ; 1.50 eq.), 4-cyclohexyl benzoic acid (Lancaster 5086; 204.27 ng; 1.00
mmol ; 1 ewo)ypospabseoer bound tri phenyl phosphi ne (1.879; ¥®c@Eproovslos318seq.), 5
internediate 1 (182.80 ny; 1.10 mol; 1210 eq.) and DI EA (0 34 m; 2.00

mmol ; 2 eq.) were reacted accordin eneral procedure 1. Purlflcatlon by
col utm chedpritfied Pafish chromateoranie/( @gmﬁne gthet agetate. 38/89) folovaslionystallizplichnved by
crystal Ifr&ﬁtetzmo(aﬂfsﬁdh@@mie)coa]fpm{o%%dant&m.tetsloﬁd cormound as a yellow solid.
HPLC ( Met hod 2} E /y /() 3351 (MFHt. 10
Exanpl e P8¢ (4 tba@é&ﬁhﬁ&%anéwx%%’@ 'n%/ ﬂ%ﬁﬁéwwi 1, 2, 4-oxadi azol e 15
Trichl oroacetonitrile (0.15 nL; 1.50 nnDI 1.50 eq.), 4-isobuty|benzoic
acid (Engm ne hBOO- 610, 204.2?_ 1 OO nmol ; eq.), polymer bound
triph ny SHBRIBIS pa-If-{2.9-dymelhyipyrrpliain: itropheaylldédi ate 1 (182.80 ny;
1.10 mm(tnfldaribﬁme&ﬁnx)/)pmadvlphﬁm 6)&d&<ton§|_ 2.00 mol ; 2 eq.) were reacted
according to general procedure 1. Purification by crystallization
(CH3CN'wat er) afforded the title conpound as a white solid. 20 HPLC ( Met hod
A) © Rt 5.67 min (purity 100%. LG M : 309.0 (MrH). Exanple 29 :

5(4- Cyclohexylphgﬁyl) 3-[2-(trifluoronethoxy)phenyl]-1, 2, 4-oxadi azole 25
Oxal yl chl ori dé (@%Qﬂ“nL 0. SQ“HHDI 1 05 eq.), 4- cyclohexylben20|c acid
(Lancaster 5086 89\ A1 N‘Q 1.00 eq.), intermediate 2 (110.08 ny;
0.50 mml ; 1 eq.¥:nnc DI (0 7 nL 1. 40 mmol; 3 eq.) were reacted
according to general proceduré ZF Purification by colum chromatography

(c- hexane/ et hyl acetate, 80/20* af forded the title conpound as a white
sol i d.

Oxalyl chloride (152 uL; 1.2 mmol; 3 eq.), Intermediate 25 (106 mg; 0.4 mmol; 1 eq.),

Intermediate 2 (88 mg; 0.4 mmol, 1 eq.) and DIEA (155 uL; 1.2 mmol; 3 eq.) were reacted
10 according to general procedure 2. Purification by crystallisation from ethyl acetate/n-pentane

afforded the title compound as a yellow solid.

HPLC (Method A) : Rt 6.15 min (purity 100%). LC/MS : 449.1 (M+H)".

Example 39 : 5-4-(2,5-dimethylpyrrolidin-1-yl)-3-nitrophenyl]-3-(5-fluoro-2-

15 methoxyphenyl)-1,2.4-oxadiazole

Intermediate 23 (74 mg; 0.4 mmol, 1 eq.) and DIEA (155 uL; 1.2 mmol; 3 eq.) were reacted

according to general procedure 2. Purification by crystallisation from ethyl acetate/n-pentane
20 afforded the title compound as a yellow solid.

HPLC (Method A) : Rt 5.54 min (purity 99.3%). LC/MS : 413.1 (M+H)".

Example 40 : 5-(2'-methoxy-2-methylbiphenyl-4-yl})-3-(2-methoxyphenyl)-1.2.4-oxadiazole




WD 2009/ 043890PCT/ EP2008/ 063185 91 HPLC (Method A) : Rl 6.66 min (purity
96.8% . LC/Ms : 389.1 (M+H) +. Exanple 30

5- (4-1 sobmovh@nassod) - 3- 12- (tri fl uor onet hor Aphenvl1l- 1, 2, #con®doosncdies 5
Oxal yl chloride (0.04 nmL; 0.52 nmol; 1995 eq.), 4-isobutyl benzoic acid
(Enam ne EN300-11610; 102.13 ng; 0.50 mmol; 1.00 eq.), internediate 2
(110.08 ng; 0.50 mml; 1 eq.) and DIEA (0.17 nL; 1.40 mmol; 3 eq.) were
react ed according to general procedure 2. Purification by colum 10

chr omat ogr aphy (c-hexane/ethyl acetate, 99/1) afforded the title conpound
as a colorless oil. HPLC (N@i£§KL{» - Rt 6.39 mn (purity 99.1%. LC M5
:363.0 (M+H) +. Exanple 31: Lol

1- (2-ni tro-4- {322 (t & uomewetHoxv) phenvll- 1, 2, 4- oxadi azol 5- vl 1phenvf | pi pe

ridine = 15 &alytichbofidg (71 pL; 0.84 nmmol; 3 eq.), Internediate 4 (70
my; 0.28 mmol; Feq. ), Intérnediate 2 (62 ng; 0.28 mol, leq.) and DI EA
(145 pL; 0.84 mol; eq.) were reacted

Intermediate 1 (82 mg; 0.5 mmol, 1 eq.) and DIEA (256 uL; 1.5 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl

5 acetate, 90/10) followed by precipitation from n-pentane afforded the title compound as a white
solid.
HPLC (Method A) : Rt 5.51 min (purity 97.7%). LC/MS : 373.0 (M+H)".

Example 41 : 2-(3.3-difluoropiperidin-1-yl)-5-{3-[2-(trifluoromethoxy)phenyl]-1,2.4-

10 oxadiazol-5S-yltaniline
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Stannous chloride dihydrate (478 mg; 2.13 mmol; 5 eq.) was added to a solution of Example 11
(200 mg; 0.43 mmol; 1 eq.) in EtOH (20 mL) and the resulting mixture was stirred at 70°C for 3
hours, then at room temperature for 16 hours. The solution was diluted with sat. aq. NaHCO;
15 and extracted with ethyl acetate. The combined organic layer was washed with brine, dried over
magnesium sulfate and concentrated in vacuo. Purification by column chromatography (c-
hexane/ethyl acetate, 70/30) followed by crystallization from n-pentane afforded the title
compound as an off-white solid.
HPLC (Method A) : Rt 5.54 min (purity 99.5%). LC/MS : 440.9 (M+H)".
20
Example 42 : 5]4-(2,5-dimethylpyrrolidin-1-yl)-3-nitrophenyl]-3-(2-methoxyphenyl)-1,2.4-

oxadiazole



according to general procedure 2. Purification by colum chronatography
(c-hexane/ ethyl acetate, 80/20) followed by precipitation in n-pentane

af f or ded wbeotdtsboconpound as a yel | oy 20soli d. HPLC ( Wetrmrdoodps3isit 6. 11
mn (purity 1009 . LC/MB :434.9 (MH) +27 Exanple 32 :

1-{4- 13- (5-fl uoro-2-nmet hoxyphenyl)-1, 2, 4- oxadi azol - 5-y11- 2-

ni trophenvl} - 2- net hyl pi peri di ne WO 2009/ 043890PCT/ EP2008/ 063185 92
Internmediate 23 (92 ng; 0.5 nmol, leqg.) and DIEA (194 ng; 1.5 mmol; 3 eq.)
were reacted according to general procedure 2. Purification by col um

chr omat ogr aphy &eihexane/ethyl 5 acetate, 80/20) followed by
crystalllsatlom‘fnou hyl acetate/ n-pentane afforded the title conpound as
a yellow solid. IHPL&\.‘ \éqx *’Rt 5.64 min (purity 99.2% . LC/ M5 :412.9
(MrH) +. Exanple 8~ % 4

5-(2, 2" -di met hyl bi pheny1- 4 vl)GQ (5-fluoro-2-nmet hoxyphenvl)-1, 2, 4- oxadi azol
e Oxalyl chloride (190 ng; 1.5 mol; 3 eq.), Internediate 16 (113 ng; 0.5
mmol; 1 eq.), Internmediate 23 (92 ng; 0.5 mmol, 1 eq.) and D EA (194 ny;
1.5 mol; 3 eq.) were reacted according to general procedure 2.
Purification by columm chronat ography (c-hexane/ethyl acetate, 90/ 10)
afforded the title conpound as a yellow solid. 15 HPLC (Method A) : Rt 5.96
m n ( pur inteyma@8%91. (66 SgMB4 .nbA, Ded. Mirtd) DIEA (155 mg; 1.2 mmol; 3 eq.) were reacted

according to general procedure 2. Purification by precipitation from Et;O/n-pentane afforded the

5 title compound as a yellow solid.
HPLC (Method A) : Rt 5.38 min (purity 99.1%). LC/MS : 394.9 (M+H)".

Example 43 : N-(2-(3,3-difluoropiperidin-1-yl)-5-{3-[2-(trifluoromethoxy)phenyl]-1,2,4-

oxadiazol-5-yl}phenyl)methanesulfonamide
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10
Methanesulfonylchloride (29.23 mg; 0.26 mmol; 0.6 eq.) was added to a solution of Example 41
(75 mg; 0.43 mmol; 1 eq.) in pyridine (1 mL) and the resulting solution was stirred at room
temperature for 36 hours then concentrated in vacuo. The residue was purified by column
chromatography (c-hexane/ethyl acetate, 70/30) followed by crystallization from ethyl acetate/n-
15 pentane to afford the title compound as an off-white solid.
HPLC (Method A) : Rt 5.31 min (purity 100%). LC/MS : 518.6 (M+H)".

Example 44 : 5-[3-methyl-4-(4-methyl-3-thienyl)phenyl]-3-[2-(trifluoromethoxy)phenyl]-

1,2.4-oxadiazole




Exanpl e 34 :
2-met hyl - 1444342- (tri fl uoromet hoxv) phenvl1-1, 2, 4- oxadi azol - 5-v11- 2-

ftrifl uorwoebéwlssphenvl! | pi peridine WD 2009/ 043890PCT/ EBPZP2¢0868185 93
Oxal yl chloride (106 pL; 1.25 muol; 3 %%.), Internediate 24 (120 ng; O0.42
mmol; 1 eq.), Internediate 2 (92 ng; 0.42 nmmol, 1 eq.) and D EA (93 pL;
1.25 mol; 3 eqg.) were reacted according to general procedure 2.
Purification by colum chromatography (c-hexane/ethyl 5 acetate, 80/20)
foll owed by precipitation ﬁron1n pentane afforded the title conpound as a
yel l ow solid. HPLC (Mathod“‘A _RU7.09 min (purity 93.5%. LGNS : 471.8
( M+H) +. Exanpl e 35 1
- 1. 443- ( 2- net hox pheny;)

- 10 nethylplpq’ﬂ_lw
mmol ; 3 eq.), Iatéer

E
4%9%8d|a20| 5-v11-2-(trifluoronethyl)phenyll-2
1E K Fil FF1\ r Oxalyl chloride (106 pL: 1.25
fatéOZM (120 ng; 0.42 nmol; 1 eq.),

oride (131 pL; 1.55 mmol; 3 eq.), Intermediate 20 (120 mg; 0.52 mmol; 1 eq.),
Intermediate 2 (114 mg; 0.52 mmol, 1 eq.) and DIEA (267 pL; 1.55 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
5 acetate, 95/5) afforded the title compound as a white solid.
HPLC (Method A) : Rt 6.57 min (purity 91.5%). LC/MS : 417.0 (M+H)".

Example 45 : 5-(2'-methoxy-2-methylbiphenyl-4-y1)-3-[2-(trifluoromethoxyjphenyl]-1.2,4-

oxadiazole
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Oxalyl chloride (126 pL; 1.49 mmol; 3 eq.), Intermediate 26 (120 mg; 0.5 mmol; 1 eq.),
Intermediate 2 (109 mg; 0.5 mmol, 1 eq.) and DIEA (256 pL; 1.49 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
acetate, 95/5) afforded the title compound as a yellow oil.

15 HPLC (Method A) : Rt 6.16 min (purity 90.6%). LC/MS : 427.0 (M+H)".

Example 46 : 5-(2-methoxy-2'-methylbiphenyl-4-yl})-3-(2-methoxyphenyl)-1,2.4-oxadiazole




Internmediate 1 (69 ng; 0.42 mol, 1 eq.) and DIEA (93 pL; 1.25 nmol; 3 eq.)
were reacted according to general procedure 2. Purification by colum

chr omat ogwepby/@ssohexane/ et hyl 15 acetate, 80/20) fol | owred/BPyoosmesispit ati on
fromn-pentane afforded the title conp%%nd as a white solid. HPLC (Met hod

A Rt 6.47 mn (purity 99.2%. LC/ M5 :417.6 (MH). Exanpl e 36 :
5-(2' -net hvl - 2-ni trobi phenvl-4-vl)-3-12- (trlfluoronethoxv)phenvll 1,2,4- 20
oxadi azole WD 2009/ 043890PCT/ EP2008/ 063185 94 ,.. Si '"Ss
-ss SrT- 1. ,.. Oxalyl chloriide (118 pL; 1.40 nmol; 3 eq ) “Intermediate 22
(120 ng; 0.47 mol; 1 eq. ) %ﬂﬂermedlate 2 (103 ny; 0.47 mol, 1 eq.) and
DI EA (103 pL; 1. 40 nmol ; 3 .eq. %Nwere reacted according to general procedure
2. Purlflcat|0n§by__prqpn £ﬁnonatography (c- hexane/ et hyl

\,.\m"” ;f—"! 0"

E
&)
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N,

uL; 1.49 mmol; 3 eq.), Intermediate 27 (120 mg; 0.5 mmol; 1 eq.),
Intermediate 1 (82 mg; 0.5 mmol, 1 eq.) and DIEA (256 pL; 1.49 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by precipitation from DCM/n-pentane afforded the
5 title compound as a brown solid.
HPLC (Method A) : Rt 5.46 min (purity 95.9%). LC/MS : 372.9 (M+H)".

Example 47 : 5-(2'.4'-dimethoxy-2-methylbiphenyl-4-yl)-3-(2-methoxyphenyl)-1,2,4-
oxadiazole

Oxalyl chloride (112 pL; 1.32 mmol; 3 eq.), Intermediate 28 (120 mg; 0.44 mmol; 1 eq.),
Intermediate 1 (73 mg; 0.44 mmol, 1 eq.) and DIEA (228 puL; 1.32 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by precipitation from DCM/n-pentane afforded the
title compound as a yellow solid.

15 HPLC (Method A) : Rt 5.53 min (purity 98.1%). LC/MS : 403.1 (M+H)".

Example 48 : 5-[3-methoxy-4-(4-methyl-3-thienyl)phenyl]-3-(2-methoxyphenyl)-1,2.4-
oxadiazole




5 acetate, 90/10) afforded the title conpound as a yellow oil. HPLC (Mt hod
A : R 6.13 mn (purity 98.3%. LC/ M5 :441.9 (M+H) +. Exanple 37 :

N- di mret haweuddaasssd- 2- (3, 3-di f | uor opi per.i di n- 1- v1) - 5434 2cmrrdvsiyiiphenvil-
1, 2, 4-oxadi azol -5-yllaniline Step 1: 100
2-(3,3-difluoropiperidin-1-yl)-5-(3[2-(nethoxy)phenyfi-1, 2, 4-oxadi azol - 5- yf
ianiline Stannous chloride dihydrate (285 ng; 1.26 nmol; Seq.) was added
to a solution of Exanple 12 (105 ng; 0.25 mol; 1 eqg.) in EtOH (20 nL) and
the resulting mxture was stiirred at 70C for 3 hours, then at room
tenperature for 16 hours. Tﬁew§6"l“‘ut| on was diluted with sat. aq. NaHCO3 15
and extracted wi th et_hyl a eté@ * The conbi ned organi c layer was washed
with brine, drlred\ oVET” @qne ium sul fate and concentrated in vacua to
afford the t|t|&xcoﬁpogfn (9'7 ng, 100% as a yellow solid. HPLC (Met hod A)
© Rt 4.61 nin (purity 93.3%. LC/MS : 387.2 (MH)+. Step 2 :

N- di met hanesul f onv1-2- (3, 3-di fl uoropi peri di n-1-v1l)-5-(342-(met hoxv) phenv1l-
1,2,4- 20oxadi azol -5-vlianiline Methanesul fonyl chloride (32 ng; 0.28
mmol ; 1.2 eq.) was added dropw se to a suspensi on of

A et Bt R i b mm
eq.) in iMnbdatel)sand; bhe ninasul &4. mdrmzAm@) Mas. 45tmrﬁd|eﬁeq':1;wér@eéacted

2006/ 043BE0ICH EPIUTH RIS 2o BURSI B Frd=bg Dk DR PR P e

(c- hebanﬁile&toh)pbum:ﬁaawmte st0d.30) followed crystallization from Et20 to

o e AR AT A ISR (Oetrod N R 7
5-14-(2,5-dinethvlpvrrolidin-1-vl)-3-ni frophenvll-S-[Zl
ftrifluoppfesnoyy bRReHY indingichAZAA RE histhyiphenyl]-3-[2-

(trifluoromethoxy)phenyl]-1,2,4-oxadiazole

Oxalyl chloride (132 pL; 1.56 mmol; 3 eq.), Intermediate 30 (120 mg; 0.52 mmol; 1 eq.),
Intermediate 2 (114 mg; 0.52 mmol, 1 eq.) and DIEA (268 uL; 1.56 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
acetate, 80/20) afforded the title compound as a yellow oil.

15 HPLC (Method A) : Rt 5.71 min (purity 96.7%). LC/MS : 415.9 (M+H)".

Example 50 : 5-]4-(3,5-dimethylisoxazol-4-yl)-3-methylphenyl]-3-(2-methoxyphenyl)-1,2,4-

oxadiazole



Oxalyl chloride (152 pL; 1.2 mol; 3 eq.), Internmediate 25 (106 ny; 0.4
nmol; 1 eq.), Internediate 2 (88 ng; 0.4 mmol, 1 eq.) and DI EA (155 pL; 1.2
mol ; 3 ewo)oevanssneact ed 10 accordi ng to general procesgrEpP2008/66318Fi cati on
by crystallisation from ethyl acetate/%mpentane afforded the title conpound
as a yellow solid. HPLC (Method A) : Rt 6.15 mn (purity 100% . LC M5 :
449.1 (Mr1-1)". Exanpl e 39
5-14-(2,5-di net hvlpvrrolidin-1-vl)-3-nitrophenvll-3-(5-fluoro-2- 15
met hoxvphenvl)-1, 2, 4- oxadi azol e IN(11v..N. b, "co- I nternediate 23 (74
ng; 0.4 mol, 1 eq.) and DIkBA (485 pL; 1.2 mml; 3 eq.) were reacted
according to general procedur ﬁZAEPurification by crystallisation from
et hyl acet at e/ n-gent gra, 2Qraff #ded the title conpound as a yellow solid.
HPLC (Met hod A); ??Rﬁgiﬁﬁfﬁﬁ“ (purity 99.3%. LM :413.1 (MrH) +. Exanple
40 : = e
5-(2'-nethoxv-2-ﬁ%th@lbiphenv1-4-v1)-3-(2-nethoxvphenvl)-l,2,4-oxadiazole
WO 2009/ 043890PCT/ EP2008/ 063185 96 Internmediate 1 (82 ng; 0.5 muol, 1 eq.)
and DI EA (256 pL; 1.5 nmmol; 3 eq.) were reacted according to general
procedure 2. Puri fi cay | on. oy SPLUTY, Flaraoiie 3 T BAAGEH E50Y!

Intermediate 1 (86 mg; 0.52 mmol, 1 eq.) and DIEA (268 pL; 1.56 mmol; 3 eq.) were reacted

according to general procedure 2. Purification by column chromatography (c-hexane/ethyl

5 acetate, 80/20) afforded the title compound as an orange foam.

HPLC (Method A) : Rt 4.85 min (purity 93.8%). LC/MS : 361.9 (M+H)".

Example 51 : 4-[3-(5-fluoro-2-methoxyphenyl)-1.2.4-oxadiazol-5-yl]-N,N-bis(2-

methoxyethyl)-2-nitroaniline
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Oxalyl chloride (190 mg; 1.5 mmol; 3 eq.), Intermediate 31 (149 mg; 0.5 mmol; 1 eq.),

Intermediate 23 (92 mg; 0.5 mmol, 1 eq.) and DIEA (194 mg; 1.5 mmol; 3 eq.) were reacted

according to general procedure 2. Purification by column chromatography (c-hexane/ethyl

acetate, 50/50) followed by crystallisation from Et,;O/n-pentane afforded the title compound as a
15  vyellow solid.

HPLC (Method A) : Rt 4.72 min (purity 96.6%). LC/MS : 447.1 (M+H)",

Example 52 : N.N-bis(2-methoxyethyl)-4-[3-(2-methoxyphenyl)-1,2.4-oxadiazol-5-yl]-2-

nitroaniline




5 acetate, 90/10) followed by precipitation fromn-pentane afforded the
title conpound as a white solid. HPLC (Method A) : Rt 5.51 min (purity
97.7% . LEONB09/043808. O ( M+H) +. Exanpl e 41: PCT/EP2008/063185
2-(3,3-difluoropiperidin-1-v1)-543-12-(¢rifl uoromet hoxy) phenvll-1, 2,4- 10
oxadi azol -5-yllaniline F, 10- y 141.ji 144 FF Stannous chloride di hydrate
(478 ng; 2.13 mml; 5 eq.) was added to a solution of Exanple 11 (200 ny;
0.43 mml; 1 eq.) in EtOH (20 nL) and the resulting m xture was stirred at
70C for 3 hours, fhen at roomtenperature for 16 hours. The sol ution was
diluted with sat.iaq. NaHCO3 15 and extracted with ethyl acetate. The
conbi ned organP&)Ia er.was washed with brine, dried over magnesium sulfate
and concentratedkhn‘vacq70rPurf ication by colum chromat ography
(chexane/ et hyl acef i 0l | owed by crystallization from n-pentane
afforded the title cgnpouﬁﬂ éssap off-white solid. HPLC (Method A) : R
5.54 mn (purity 99 LC M5 :440.9 (MtH).. 20 Exanple 42
5-14-(2,5-dinethy|pyrrolldln 1- y1) 3- nltrophenyll 3- (2- nmet hoxyphenvl)-1,2,4
- oxadi azole WD 2009/ 043890PCT/ EP2008/ 063185 97

Intermediate 1 (83 mg; 0.5 mmol, 1 eq.) and DIEA (194 mg; 1.5 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl

5 acetate, 50/50) followed by crystallisation from Et20/n-pentane afforded the title compound as a
yellow solid.
HPLC (Method A) : Rt 4.55 min (purity 98.0%). LC/MS : 429.1 (M+H)",

Example 53 : 5-(2-methoxy-2’-methylbiphenyl-4-yl})-3-[2-(trifluoromethoxy)phenyl]-1,2 4-

10 oxadiazole
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pL; 1.49 mmol; 3 eq.), Intermediate 27 (120 mg; 0.5 mmol; 1 eq.),
Intermediate 2 (109 mg; 0.5 mmol, 1 eq.) and DIEA (256 pL; 1.5 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
15 acetate, 95/5) afforded the title compound as a white solid.
HPLC (Method A) : Rt 6.39 min (purity 98.0%). LC/MS : 427.0 (M+H)".

Example 54 : 5-[3-methoxy-4-(4-methyl-3-thienyl)phenyl]-3-[2-(trifluoromethoxy)phenyl]-

1,2.4-oxadiazole



Internediate 1 (66 ng; 0.4 mvol, 1 eq.) and DIEA (155 ng; 1.2 mml; 3 eq.)
were reacted according to general procedure 2. Purification by

pr eci pi t avoanodaugsy Et 20/ n- pent ane afforded the 5 titl e eormrosdosmss yel | ow
solid. HPLC (Method A) : R 5.38 min (5ﬁrity 99.1% . LC M5 :394.9 (M+H) +.
Exanpl e 43 :
N-(2-(3,3-difluoropiperidin-1-v1)-54342-(trifluoronethoxv)phenyll-1, 2, 4-
oxadi azol - 5- vl | phenvOnet hanesul fonam de 10 Met hanesul fonyl chl ori de (29.23
nmy; 0.26 mml; 0.6 eq.) waswagded to a solution of Exanple 41 (75 ng; 0.43
mmol; 1 eq.) in pyridine (1%ﬂk}qud the resulting solution was stirred at
room tenperature for 36 hoursithén concentrated in vacuo. The residue was
purified by col ugn chﬁﬁpagpgf'”hy (c-hexane/ et hyl acetate, 70/30) followed
by crystallizati opfgomrethy| acetate/n- 15 pentane to afford the title
conpound as an “off-white sél1d. HPLC (Method A) : Rl 5.31 nmin (purity
100% . LC/ M5 : 518.6 (M+H) 4. Exanple 44 :

513- net hyl- 4- (4- met hyl - 3-t hi enyl ) phenv11-312-(trifl uor onet hoxy) phenv1l-

1, 2, 4- oxedi azol e WD 2009/ 043890PCT/ EP2008/ 063185 98 / F

uL; 1.45 mmol; 3 eq.), Intermediate 29 (120 mg; 0.48 mmol; 1 eq.),
Intermediate 2 (106 mg; 0.48 mmol, 1 eq.) and DIEA (250 pL; 1.45 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl

5 acetate, 95/5) afforded the title compound as a yellow oil.
HPLC (Method A) : Rt 6.15 min (purity 98.1%). LC/MS : 432.8 (M+H)".

Example 55 : 5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-3-[2-(trifluoromethoxy)phenyl]-

1,2.4-oxadiazole
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Oxalyl chloride (109 pL; 1.28 mmol; 3 eq.), Intermediate 34 (120 mg; 0.43 mmol; 1 eq.),
Intermediate 2 (94 mg; 0.43 mmol, 1 eq.) and DIEA (221 pL; 1.28 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
acetate, 95/5) afforded the title compound as a white solid.

15 HPLC (Method A) : Rt 6.62 min (purity 97.8%). LC/MS : 464.7 (M+H)".

Example 56 : 5-(2'.4'-dimethoxy-2-methylbiphenyl-4-yl)-3-[2-(trifluoromethoxy)phenyl]-

1,2,4-oxadiazole




11; oride (131 kiL; 1.55 mml; 3 eq.), Internediate 20 (120 ny;
0.52 mol; 1 eq.), Internediate 2 (114 ng; 0.52 mml, 1 eq.) and D EA (267
| A 1.55 worhee/@@d3gg.) were reacted accordi ng to general pprEPeeisne3185
Purification by colum chromatography 1(05‘- hexane/ ethyl 5 acetate, 95/5)
afforded the title compound as a white solid. HPLC (Method A) : Rt 6.57 mn
(purity 91.5%. LC/ MS :417.0 (MtH) +. Exanple 45 :

5- (2' - met hoxv- 2- net hvl bi phenv1-4-v1)-342-(trifluoromethoxy)phenvll-1, 2, 4-
oxadi azol e Oxal yl chloride (1264, 1.49 mmol; 3 eq.), Internmediate 26 (120
myg; 0.5 mmol; 1 eq.), Interigdiate 2 (109 ny; 0.5 mmol, 1 eq.) and DI EA
(256 [11_; 1.49 mmohk; 3 eq.) "wef & reacted according to general procedure 2.
Purification by col ym <Lhromat, egr-aphy (c-hexane/ ethyl acetate, 95/5)
afforded the titlé Sompound’ ab a yellow oil. 15 HPLC (Method A) : Rt 6.16
mn (purity 90.6%==LC}MV5 : 427.0 (MrH) +. Exanple 46 :

5- (2- net hoxy- 2' - met hyl‘bi pheny1- 4-v1) - 3-(2-net hoxvphenyl)-1, 2, 4- oxadi azol e
WO 2009/ 043890PCT/ EP2008/ 063185

uL; 1.32 mmol; 3 eq.), Intermediate 28 (120 mg; 0.44 mmol; 1 eq.),
Intermediate 2 (97 mg; 0.44 mmol, 1 eq.) and DIEA (228 pL; 1.32 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
5 acetate, 95/5) afforded the title compound as a white solid.
HPLC (Method A) : Rt 6.11 min (purity 96.3%). LC/MS : 457.0 (M+H)".

Example 57 : 3-(2-methoxyphenyl)-5-[4-(4-methyl-3-thienyl)-3-(trifluoromethyl)phenyl]-

1,2.4-oxadiazole
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Oxalyl chloride (106 pL; 1.26 mmol; 3 eq.), Intermediate 32 (120 mg; 0.42 mmol; 1 eq.),
Intermediate 1 (70 mg; 0.42 mmol, 1 eq.) and DIEA (217 pL; 1.26 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
acetate, 95/5) followed by crystallization from n-pentane afforded the title compound as a yellow
15  solid.
HPLC (Method A) : Rt 5.77 min (purity 95.1%). LC/MS : 416.8 (M+H)".

Example 58 : 1-(2-methyl-4-{3-[2-(trifluoromethoxy)phenyl]-1,2,4-oxadiazol-5-

viiphenyl)piperidine




99 kit; 1.49 mmol; 3 eq.), Internmediate 27 (120 ng; 0.5 mol; 1 eq.),
Internmediate 1 (82 ng; 0.5 mmol, 1 eq.) and DI EA (256 pL; 1.49 mmol; 3 eq.)
wer e reacweco@oassydi ng to general procedure 2. Purifi caPCorErbyos/063185
precipitation from DCM n- pent ane affor¥ed the 5 title conpound as a brown
solid. HPLC (Method A) : Rt 5.46 mn (purity 95.9%. LGOI M : 372.9 (MH) +.
Exanpl e 47 :

5-(2', 4" -di met hoxv- 2- net hvl bi phenv14- 0- 3- ( 2- met hoxvphenvl)-1, 2, 4-

oxadi azol e Oxalyl chlogide (1124; 1.32 mol; 3 eq.), Internediate 28
(120 ng; 0.44 mol; 1 eq.), Twternediate 1 (73 ng; 0.44 nmmol, 1 eq.) and
DIEA (228 [th; 1.32 mmol; 3 ‘éq?)“}were reacted according to general
procedure 2. Purification 0y Qs&\@di pitation from DCM n-pent ane afforded the
title conpoundas jp_yelhow'sylid. 15 HPLC (Method A) : Rt 5.53 nin (purity
98.19% . LC/ M5 :403. 13 &MHH) +-NExanpl e 48 :

513- net hoxv- 4- (4- methvl - 3-t hi envl) phenv11- 3- ( 2- met hoxvphenvl) -1, 2, 4-

oxadi azole WD 2009/ 043890PCT/ EP2008/ 063185

uL; 1.64 mmol; 3 eq.), Intermediate 33 (120 mg; 0.55 mmol; 1 eq.),
Intermediate 2 (120 mg; 0.55 mmol, 1 eq.) and DIEA (283 pL; 1.64 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
5 acetate, 95/5) afforded the title compound as a yellow oil.
HPLC (Method A) : Rt 5.62 min (purity 93.2%). LC/MS : 404.0 (M+H)".

Example 59 : 1-[4-[3-(2-methoxyphenyl)-1,2.4-oxadiazol-5-yl]-2-

(trifluoromethyl)phenyl]piperidine
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Oxalyl chloride (190 mg; 1.5 mmol; 3 eq.), Intermediate 42 (137 mg; 0.5 mmol; 1 eq.),
Intermediate 1 (83 mg; 0.5 mmol, 1 eq.) and DIEA (194 mg; 1.5 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by crystallisation from n-pentane afforded the title
compound as a white solid.

15 HPLC (Method A) : Rt 6.05 min (purity 99.0%). LC/MS : 404.0 (M+H)".

Example 60 : 1-[4-[3-(5-fluoro-2-methoxyphenyl)-1,2.4-oxadiazol-5-yl]-2-

(trifluoromethyl)phenyllpiperidine




100 1.4 kit; 1.45 mmol; 3 eq.), Internediate 29 (120
nyg; 0.48 mmol; 1 eq.), Internediate 1 (80 ng; 0.48 mol, 1 eq.) and DI EA
(250 it; Wwodboomasdop 3 eq.) were reacted according to gererapr2@socrdsre 2.
Purification by precipitation fron1DCNWﬁ-pentane afforded the 5 title
compound as a white solid. HPLC (Method A) : Rt 5.49 mn (purity 96.49%.
LC M5 : 378.9 (M+H) +. Exanple 49 :

5-14- (3, 5-di net hvl i soxazol - 4-v1) - 3- met hvl phenv1l- 3- 12-

ftrifluoromethoxyl phenvll-1, 2, 4- oxadi azol e Oxal yl chloride (1324; 1.56
mol ; 3 eq.), InternediateN30 (1%0 ny; 0.52 mol; 1 eq.), Intermediate 2
(114 ng; 0.52 ngQI,§1*gq§h)é“ﬁi§IEA (2684; 1.56 mol; 3 eq.) were reacted
according to génemdﬁygfocedum' 2. Purification by columm chromatography
(c- hexane/ et hylI™~at tate, 80f?0) afforded the title conpound as a yell ow
oil. 15 HPLC (Methédk A) : Rt 5.71 nmin (purity 96.7%. LC/ M5 :415.9 (MHH) +.
Exanpl e 50 :

5-14- (3, 5-di net hyl i soxazol - 4- y0- 3- net hyl phenv11- 3- ( 2- met hoxyphenv0- 1, 2, 4-
oxadi azole WD 2009/ 043890PCT/ EP2008/ 063185 101 pt ;

L 208l LT B iR b B b gty e e
react ed Intermediate 23 (92 mg; 0.5 mmol, 1 eq.) and DIEA (194 mg; 1.5 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by crystallisation from n-pentane afforded the title
5 compound as a white solid.
HPLC (Method A) : Rt 6.20 min (purity 100%). LC/MS : 422.2 (M+H)".

Example 61 : 1-[4-{3-[2-(trifluoromethoxy)phenyl]-1,2,4-oxadiazol-5-yl}-2-

(trifluoromethyl)phenyl]piperidine
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Oxalyl chloride (190 mg; 1.5 mmol; 3 eq.), Intermediate 42 (137 mg; 0.5 mmol; 1 eq.),
Intermediate 2 (92 mg; 0.5 mmol, 1 eq.) and DIEA (194 mg; 1.5 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by crystallisation from MeOH/water afforded the
title compound as a white solid.

15 HPLC (Method A) : Rt 6.74 min (purity 100%). LC/MS : 458.2 (M+H)".

Example 62 : 3-(2-methoxyphenyl)-5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl1-1,2.4-

oxadiazole



according to general procedure 2. Purification by colum chronatography
(c-hexane/ethyl 5 acetate, 80120) afforded the title conpound as an orange
f oam HPLWO(MvdgsdoA) : Rt 4.85 min (purity 93.8% . LC WBT/EP3@3:0831683H) .
Exanpl e 51: 107

4- 13- (5-fluoro-2-net hoxvphenvl) -1, 2, 4- oxadi azol - 5-v11- N, N-bi s( 2-

nmet hoxvet hyl )-2-nitroaniline Oxalyl chloride (190 ng; 1.5 mml; 3 eq.),
Internmediate 31 (149 ng; 0.5 mmol; 1 eq.), Internediate 23 (92 ng; 0.5
mmol, 1 eq.) and DI EA (194 rr'g 1. 5 mmol; 3 eq.) were reacted according to
general procedure 2. Purifi C“a‘txlvon by coI um chr omat ogr aphy (c- hexane/ et hyl
acetate, 50/50) fol | owed b)(, cryst-al | i sation from Et 20/ n- pent ane af f or ded
the title conp UJr;g—a@ \_Layéﬂlow solid. HPLC (Method A) : Rt 4.72 min
(purity 96.6%. MBS 447:H (M+H). Exanple 52 :

N, N- bi s(2- met hoxvetfyl ) - 4- 13- ( 2- met hoxyphenvi) - 1, 2, 4- oxadi azol - 5-v11- 2-
nitroaniline WD 2069/ 043890PCT/ EP2008/ 063185 102 - 0 0" | ,r-c-

Oxalyl chloride (109 pL; 1.28 mmol; 3 eq.), Intermediate 34 (120 mg; 0.43 mmol; 1 eq.),

Intermediate 1 (71 mg; 0.43 mmol, 1 eq.) and DIEA (95 pL; 1.28 mmol; 3 eq.) were reacted

according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
5 acetate, 95/5) afforded the title compound as a white solid.

HPLC (Method A) : Rt 5.86 min (purity 92.8%). LC/MS : 411.2 (M+H)".

Example 63 : 1-[4-[3-(5-fluoro-2-methoxyphenyl)-1,2,4-oxadiazol-5-yl]-2-

(trifluoromethyl)phenyl]-2-methylpiperidine
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Oxalyl chloride (106 pL; 1.25 mmol; 3 eq.), Intermediate 24 (120 mg; 0.42 mmol; 1 eq.),
Intermediate 23 (77 mg; 0.42 mmol, 1 eq.) and DIEA (216 pL; 1.25 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by preparative HPLC (increasing amount of 0.1%
TFA in CH3CN, in 0.1% TFA in water) afforded the title compound as a yellow solid.

15 HPLC (Method A) : Rt 6.77 min (purity 96.1%). LC/MS : 436.0 (M+H)".

Example 64 : 4-{4-[3-(2-methoxyphenyl)-1.2.4-oxadiazol-5-yl]-2-methylphenyl}morpholine




0< NO O Internediate 1 (83 ng; 0.5 mml, 1 eq.) and DIEA (194 ny; 1.5
nmmol; 3 eq.) were reacted according to general procedure 2. Purification by
col um chworratsngs@phy (c- hexane/ ethyl 5 acetate, 50/50) ptwlHprosusdeiays
crystallisation from Et 20/ n- pent ane af8rded the title conmpound as a yel | ow
solid. HPLC (Method A) : Rt 4.55 mn (purity 98.09%. LC M5 : 429.1 (M+H) +.
Exanpl e 53 :

5- (2- nmet hoxv- 2' - net hvl bi phenvl-4-v1l)-3-12-(trifl uoronethoxy)phenvll-1, 2, 4-
10 oxadi azol e uL; 1.49 nmmo|; 3 eq.), Internediate 27 (120 ng; 0.5 muol; 1
eq.), Internediate 2 (109 ngéw9§§innnl, 1 eq.) and DI EA (256 pL; 1.5 nmol;
3 eq.) were reacted according Yo {general procedure 2. Purification by

col um chronatqgraghgftg-hgf ﬂ%ﬁethyl 15 acetate, 95/5) afforded the title
compound as a Wi t € 8ol pPd- HHLC (Method A) : Rt 6.39 min (purity 98.0%.
LG/ MB : 427.0 (NFH). EXanple 54 :

5- 13- net hoxv- 4- (4- et hvl- 3-thi envl ) phenv1l-3-12-(trifl uoromet hoxv) phenvli 12
, 4- oxadi azol e WD 2009/ 043890PCT/ EP2008/ 063185 103

uL; 1.63 mmol; 3 eq.), Intermediate 35 (120 mg; 0.54 mmol; 1 eq.),
Intermediate 1 (90 mg; 0.54 mmol, 1 eq.) and DIEA (280 pL; 1.63 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
5 acetate, 95/5) afforded the title compound as a yellow solid.
HPLC (Method A) : Rt 4.58 min (purity 99.4%). LC/MS : 352.2 (M+H)".

Example 65 : 4-(2-methyl-4-{3-[2-(trifluoromethoxy)phenyl]-1,2,4-oxadiazol-5-

vi}phenyl)morpholine
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Oxalyl chloride (138 pL; 1.63 mmol; 3 eq.), Intermediate 35 (120 mg; 0.54 mmol; 1 eq.),
Intermediate 2 (119 mg; 0.54 mmol, 1 eq.) and DIEA (280 pL; 1.63 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
acetate, 90/10) afforded the title compound as a white solid.

15 HPLC (Method A) : Rt 5.53 min (purity 93.4%). LC/MS : 406.2 (M+H)".

Example 66 : 4-{4-[3-(5-fluoro-2-methoxyphenyl)-1,2.4-oxadiazol-5-yl]-2-

methylphenylimorpholine




pL; 1.45 nmmol; 3 eq.), Internediate 29 (120 ng; 0.48 nmmol; 1 eq.),
Internmediate 2 (106 ng; 0.48 mmol, 1 eq.) and DI EA (250 IA 1.45 mol; 3
eq.) wer ewoeasvmsgoaccording to general rocedure 2. Purmtmmm@mmmahyscolunn
chromat ogr aphy (c-hexane/ethyl 5 aceté&g, 95/5) afforded the title conpound
as a yellowoil. HPLC (Method A) : Rt 6.15 mn (purity 98.1%. LC/ M :432.8
(M+H) +. Exanpl e 55 :
5-12'-nethy1-2-(trifluoronethyl)biphenv1-4-v11-3-12-(trifluoronethoxy)phenv
11- 1,2,4-oxadiazole FF F 'N *=-t,n - F 10 Oxalyl chloride (109 kit; 1.28
mmol ; 3 eq.), Interrredlate034 120 ng; 0.43 mmol; 1 eq.), Internediate 2

(94 ng; 0.43 mmwol, 1 eq.) and B} EA (221 pL; 1.28 mmol; 3 eq.) were reacted
accordlng to geﬂenal xoc re-2.F Purification by col um chromat ography
(c- hexane/ et hyl% aﬁéﬁgté’ 545) afforded the title conpound as a white

solid. 15 HPLC ( Met hod A) Rt 6.62 min (purity 97.8%. LC M : 464.7
(M+H) +. Exanpl e 56 :

5-(2', 4" -di met hoxy- 2- net hyl bi phenyl-4-y1)-3-12-(trifl uoromet hoxy) phenyll 1, 2
, 4- oxadi azol e

uL; 1.63 mmol; 3 eq.), Intermediate 35 (120 mg; 0.54 mmol; 1 eq.),
Intermediate 23 (100 mg; 0.54 mmol, 1 eq.) and DIEA (280 pL; 1.63 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by precipitation from DCM/c-hexane afforded the

5 title compound as a yellow solid.
HPLC (Method A) : Rt 4.78 min (purity 99.2%). LC/MS : 370.2 (M+H)".

Example 67 : 1-{4-[3-(2-methoxyphenyl)-1.2.4-oxadiazol-5-yI]-2-methylphenyl}piperidine

10 uL; 1.64 mmol; 3 eq.), Intermediate 33 (120 mg; 0.55 mmol; 1 eq.),
Intermediate 1 (91 mg; 0.55 mmol, 1 eq.) and DIEA (283 puL; 1.64 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by preparative HPLC (increasing amount of 0.1%
TFA in CH3CN, in 0.1% TFA in water) afforded the title compound as an orange solid.

HPLC (Method A) : Rt 4.29 min (purity 100%). LC/MS : 350.2 (M+H)".

15
Example 68 : 1-{4-[3-(5-fluoro-2-methoxyphenyl)-1,2 4-oxadiazol-5-yl]-2-
methylphenyl}piperidine




WO 2009/ 043890PCT/ EP2008/ 063185 104 1 uL; 1.32 nmmol; 3
eq.), Internediate 28 (120 ng; 0.44 mmol; 1 eq.), Internediate 2 (97 ny;
0. 44 mmolwolo@gpsysoand DI EA (228 [IL. 1 32 nmol; 3 eq.) WwerEP@30tAES
according to general procedure 2. Puri¥'Pcati on by col umm chr omat ogr aphy
(c-hexane/ethyl 5 acetate, 95/5) afforded the title conpound as a white
solid. HPLC (Method A) : R 6.11 mn (purity 96.3%. LCOM : 457.0 (M+H).
Exanpl e 57 :

3- (2- met hoxvphenvl) - 544- (4- et hvl - 3-thi envl)-3-(trifluoronethyl)phenvll-
1, 2, 4- oxadi azol e -11/1 FQS F.10 Oxalyl chloride (106 kit; 1.26 nmol; 3
eq.), Internediate 32 (120 ng;, 9.42 mol; 1 eq.), Internediate 1 (70 ny;
0.42 mmol, 1 eg) angPl EA-L 7 uL; 1.26 mol; 3 eq.) were reacted
according to gé@ﬂ“’éﬁitgyﬁegﬂijre 2. Purification by colum chromat ography
(c- hexanel/ et hyl acet/ate, 95/ 5) followed by crystallization from n-pentane
afforded the title conpound as a yel |l ow 15sol i d.

uL; 1.64 mmol; 3 eq.), Intermediate 33 (120 mg; 0.55 mmol; 1 eq.),
Intermediate 23 (101 mg; 0.55 mmol, 1 eq.) and DIEA (283 pL; 1.64 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by preparative HPLC (increasing amount of
5 0.1%TFA in CH3CN, in 0.1% TFA in water) afforded the title compound as a white solid.
HPLC (Method A) : Rt 4.64 min (purity 100%). LC/MS : 368.2 (M+H)".

Example 69 : 5-[3-(5-fluoro-2-methoxyphenyl)-1,2.4-oxadiazol-5-yl]-2-(2-methylpiperidin-1-

ylDaniline
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Oxalyl chloride (190 mg; 1.5 mmol; 3 eq.), Intermediate 8 (132 mg; 0.5 mmol; 1 eq.),
Intermediate 23 (92 mg; 0.5 mmol; 1 eq.) and DIEA (194 mg; 1.5 mmol; 3 eq.) were reacted
according to general procedure 2. After purification by column chromatography (c-hexane/ethyl
acetate, 80/20), the residue was taken up in EtOH (20 mL) and stannous chloride dihydrate

15 (564 mg; 2.5 mmol; 5 eq.) was added. The resulting mixture was stirred at reflux for 3 hours
then concentrgted in vacuo. The residue was partitionned between NaOH 0.05M and ethy!
acetate. The phases were separated and the organic layer was washed with brine, dried over
magnesium and concentrated in vacuo. Purification by column chromatography (c-hexane/ethyl
acetate, 75/25) afforded the title compound as an off-white solid.

20 HPLC (Method A) : Rt 3.50 min (purity 97.7%). LC/MS : 383.3 (M+H)".

Example 70 : 5-[4-(4-methyl-3-thienyl)-3-(trifluoromethyl)phenyl]-3-[2-

(trifluoromethoxy)phenyl]-1,2,4-oxadiazole




HPLC (Method A): Rt 5.77 min (purity 95.1% . LC M :416.8 (M+H) +. Exanpl e
58 : 1-(2-nmethv1-4-13-12-(trifluoronethoxv)phenvll-1, 2, 4-oxadi azol - 5-

vl i vhenviwpip@rissgone WO 2009/ 043890PCT/ EP2008/ 063185 POQ%/EP2008/063185

ilL; 1.64 mmol; 3 eq.), Internedi ate clcll (120 ng; 0.55 mml; 1 eq.),
Internediate 2 (120 ng; 0.55 mml, 1 eq.) and DIEA (283 1A 1.64 mmol; 3
eq.) were reacted according to general procedure 2. Purification by colum
chromat ography (c- hexane/eghy 5 acetate, 9515) afforded the title conpound
as a yellow oil. HPLC (Methpd A) : Rt 5.62 min (purity 93.2%. LC/ M5 :
404.0 (MrH) +. Exanpl e 59 : Flo._s~,

- 14- 13- (2- met hoxvphenv1) - 1, 2, Eo%hdiazol 5-v11-2-

ftrifluoromet hylk}\phen*y“f\l pi HeﬁI Fhe 10 Oxalyl chloride (190 ng; 1.5 nmol;
3 eq.), Interrr@dwftﬁ 4& (137 ng; 0.5 mmol; 1 eq.), Internmediate 1 (83 nmy;
0.5 mol, 1 eq.) %ﬁad, EA (194 ng; 1.5 rrrml 3 eq.) were reacted according
to general procedure~ 2. Purification by crystal |l i sation from n-pentane
afforded the title cgnpound as a white solid. 15 HPLC (Method A) : Rt 6.05
mn (purity 99.0%. LC/ M5 :404.0 (MtH) +.

Oxalyl chloride (106 pL; 1.26 mmol; 3 eq.), Intermediate 32 (120 mg; 0.42 mmol; 1 eq.),

Intermediate 2 (92 mg; 0.42 mmol, 1 eq.) and DIEA (217 pL; 1.26 mmol; 3 eq.) were reacted

according to general procedure 2. Purification by crystallisation from MeQH afforded the title
5 compound as a white solid.

HPLC (Method A) : Rt 6.57 min (purity 98.3%). LC/MS : 470.4 (M+H)".

Example 71 : 5-[3-(5-fluoro-2-methoxyphenyl)-1,2.4-oxadiazol-5-yl]-2-(2-methylpiperidin-1-
yl)benzonitrile
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Oxalyl chloride (190 mg; 1.5 mmol; 3 eq.), Intermediate 36 (122 mg; 0.5 mmol; 1 eq.),
Intermediate 23 (92 mg; 0.5 mmol, 1 eq.) and DIEA (194 mg; 1.5 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
acetate, 70/30) afforded the title compound as a white solid.

15 HPLC (Method A) : Rt 5.47 min (purity 96.7%). LC/MS : 393.2 (M+H)".

Example 72 : N-[5-[3-(5-fluoro-2-methoxyphenyl)-1,2,4-oxadiazol-5-yl]-2-(2-

methylpiperidin-1-yl)phenyllmethanesulfonamide




Example 60 : 1 -14-[3-(5-fluoro-2-nmethoxyphenyl)-1, 2, 4- oxadi azol -5-y11-2-
ftrifluoromethyl/phenyll piperidine WO 2009/ 043890PCT/ EP2008/ 063185 106
Oxal yl chonrbe@4sb90 ng; 1.5 mmol ; e@ | nt er medi at e pé2/rP2@8/060)85 0. 5
mmol; 1 eq.), Internediate 23 (92 ny; 25 mol, 1 eq.) and DI EA (194 ny;
1.5 mol; 3 eq.) were reacted according to general procedure 2.
Purification by crystallisation fromn-pentane afforded the title 5
corrpound as a vvhite solid HPLC (I\/Ethod A R 6.20 min (purity 100%.

LG M5 © 422.2 (NMr . Exanple 61,

1-1443-12-(trifTu orret hoxy)phemyll 1, 2, 4- oxadi azol - 5-y1}-2-
ftrifluoronethhyflp ml}\lplgerlﬁﬂﬁe 10 Oxalyl chloride (190 ng; 1.5 mol;
3 eq.), Internediat 9--42“‘(§137wr‘rg};;'0 5 mol; 1 eqg.), Internediate 2 (92 ny;
0.5 mol, 1 eq.) aﬁd DI EAs(&94 mg; 1.5 mml 3 eq.) were reacted according
to gener aI pr ocedurE *2. Purification by cr ystal lisation from MeOH wat er
afforded the title conpound as a white solid. 15 HPLC (Method A) : R 6.74
mn (purity 100% . LC/ M5 : 458.2 (MtH)4. Exanple 62 :

3- (2-nmet hoxyphenyl)-5-17-net hyl -2-(trifl uoromet hyl ) bi phenyl-4-y11-1, 2, 4-
oxadi azol e

(83 mg; 0.22 mmol; 1 eq.) in pyridine (1 mL) and the resulting solution was stirred at room
temperature for 16 hours. The solution was then partitionned between water and ethyl acetate.
5 The two phases were separated and the aqueous layer was extracted with ethyl acetate. The
combined organic phase was washed (3X) with 0.1M HCI, dried over magnesium sulfate and
concentrated in vacuo. Purification by column chromatography (c-hexane/ethyl acetate, 60/40)

afforded the title compound as a white solid.
HPLC (Method A) : Rt 4.93 min (purity 100%). LC/MS : 461.2 (M+H)".

10
Example 73 : 3-{4-[3-(5-fluoro-2-methoxyphenyl)-1,2,4-oxadiazol-5-yl]-2-methylphenyl}-2-
methylpyridine
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te 37 (50 mg; 0.22 mmol; 1 eq.),

15 Intermediate 23 (41 mg; 0.22 mmol, 1 eq.) and DIEA (85 mg; 0.66 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
acetate, 90/10 then 85/15) afforded the title compound as a white solid.

HPLC (Method A) : Rt 3.19 min (purity 94.2%). LC/MS : 376.3 (M+H)".

20 Example 74 : 5]3-(5-fluoro-2-methoxyphenyl)-1,2.4-oxadiazol-5-yl]-3-methyl-2-(2-

methylpiperidin-1-yl)pyridine




WD 2009/ 043890PCT/ EP2008/ 063185 107 Oxalyl chloride (109 kit; 1.28 nmmol; 3
eq.), Internediate 34 (120 ng; 0.43 mml; 1 eq.), Internediate 1 (71 ny;

0. 43 mmolwolo@gp4ysoand DI EA (95 pL; 1.28 mmol; 3 eq.) wereT/EPaaB@e3iaccor di ng
to general procedure 2. Purification by*“columm chronat ography
(c-hexane/ethyl 5 acetate, 95/5) afforded the title conpound as a white
solid. HPLC (Method A) : R 5.86 mn (purity 92.8%. LC M :411.2 (MtH) +.
Exanple 63 : | -14-[3-(54l uoro-2-nethoxyphenyl)-1 , 2, 4-oxadi azol -5-y11-2-
ftrifluoronethyflphenyll-2-nethyl piperidine 10 Oxalyl chloride (106 pilL;
1.25 mol; 3 eq.), Iruerrredl ate 24 (120 ng; 0.42 mol; 1 eq.), Internedi ate
23 (77 ng; Q.42 mol , 1eiq) and DI EA (216 4: 1.25 mml 3 eq.) were

react ed e}cr:i)rdiJ t@ln &het al procedure 2. Purification by preparative HPLC
(i ncreasﬁ_q,“an&n‘t_‘\qf,\,o 1% TFA in CH3CN, in 0.1% TFA in water) afforded the
title conpound as a“yellow solid. 15 HPLC (Method A) : Rt 6.77 mn (purity
96.1% . LC/ MS :436.0 (MtH)+. Exanple 64 :

444-1312- et hoxyphenvl) -1, 2, 4- oxadi azol - 5-v11- 2- net hyl phenvl | nor phol i ne WO
2009/ 043890PCT/ EP2008/ 063185

uL; 1.54 mmol; 3 eq.), Intermediate 38 (120 mg; 0.51 mmol; 1 eq.),
Intermediate 23 (94 mg; 0.51 mmol, 1 eqg.) and DIEA (260 uL; 1.54 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl

5 acetate, 50/50) afforded the title compound as a white solid.
HPLC (Method A) : Rt 4.38 min (purity 88.7%). LC/MS : 383.3 (M+H)".

Example 75 : 5-[3-(5-fluoro-2-methoxyphenyl)-1.2.4-oxadiazol-5-yl]-2-(2-methylpiperidin-1-
ylpyridine

10
Oxalyl chloride (138 pL; 1.63 mmol; 3 eq.), Intermediate 39 (120 mg; 0.54 mmol; 1 eq.),
Intermediate 23 (100 mg; 0.54 mmol, 1 eq.) and DIEA (282 uL; 1.54 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
acetate, 50/50) afforded the title compound as a yellow oil.

15 HPLC (Method A) : Rt 3.92 min (purity 84.3%). LC/MS : 369.3 (M+H)".

Example 76 : 5-[3-(5-fluoro-2-methoxyphenyl)-1,2.4-oxadiazol-5-yl]-2-[2-
(methoxymethyl)pyrrolidin-1-yl]-3-methylpyridine




108 N N | 1L, 1.63 mmol; 3 eq.),
Internmediate 35 (120 ny; 0.54 mol; 1 eq.), Internediate 1 (90 ny; 0.54
mol , 1 eworo@nd3fbEA (280 it; 1.63 mmpl; 3 eq.) were reatErdoosoeussii ng to
general procedure 2. Purification by cdrfum chr omat ogr aphy (c- hexane/ et hyl
5 acetate, 95/5) afforded the title conpound as a yellow solid. HPLC
(Method A) : Rt 4.58 min (purity 99.4%. LC/ M5 : 352.2 (MtH)+. Exanple 65 :
4-(2-met hyl-443-12-(trifl uoromet hoxy) phenyll-1, 2, 4- oxadi azol - 5-

yl'I phenyl ) por pholine ~ Oxalyl chloride (138 pil; 1.63 nmmol; 3 eq.),
Internedi gte 35 (120. ;. 0.54 mol; 1 eq.), Internmediate 2 (119 ng; 0.54
mmol, 1 eqy) and DIEA“32&‘ 4: 1.63 mmol; 3 eq.) were reacted according to
gener al TFchdhm@ 2mwégkk'

dur.e 2 “iFcati on by col umm chr omat ogr aphy (c- hexane/ et hyl
acetate, L90# Q) affonfed the title conpound as a white solid. 15 HPLC
(Method A) : KT 5.53 min (purity 93.49%. LC/MS :406.2 (MH)+. Exanple 66 :
414- 1315-f 1 uor o- 2- net hoxvphenvl) -1, 2, 4- oxadi azol - 5-v11- 2-

nmet hyl phenvl | norpholine WD 2009/ 043890PCT/ EP2008/ 063185 109 CL) F 4 if

uL; 1.44 mmol; 3 eq.), Intermediate 40 (120 mg; 0.48 mmol; 1 eq.),
Intermediate 23 (88 mg; 0.48 mmol, 1 eq.) and DIEA (245 uL; 1.44 mmol; 3 eq.) were reacted
according to general procedure 2. Purification by column chromatography (c-hexane/ethyl
5 acetate, 50/50) afforded the title compound as a yellow oil.
HPLC (Method A) : Rt 3.49 min (purity 95.8%). LC/MS : 399.3 (M+H)".

Example 77 : {4-[3-(5-fluoro-2-methoxyphenyl)-1.2,4-oxadiazol-5-yl]-2'-methylbiphenyl-2-

I¥methanol

OH
w Y

Intermediate 23 (276 mg; 1.5 mmol; 1 eq.), Intermediate 41 (436 mg; 1.8 mmol; 1.2 eq.) and 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (345 mg; 1.8 mmol; 1.2 eq.) were
dissolved in THF (6 mL) and acetonitrile (6 mL) and the reaction mixture was stirred at room

15 temperature for 2 hours. DIEA (0.61 mL; 3.6 mmol; 2.4 eq.) was added and the mixture was
heated in the microwave at 150°C for 30 min. The reaction mixture was then filtered through a
SPE-NH; column (2 g) and through a SPE-SCX column (2 g) and rinced with ACN. The filirate
was evaporated and the residue washed with ACN to afford the title compound as a white solid.
HPLC (Method A), Rt: 5.00 min (purity: 98.8%). LC/MS : 391.1 (M+H)". '"H NMR (CDCls, 300

20 MHz)68.45 (d, J=1.3 Hz, 1H), 8.18 (dd, J=7.9, 1.8 Hz, 1H), 7.91 (dd, J = 9.0, 3.2 Hz, 1H),
7.35-7.13 (m, 6H), 7.03 (dd, J=9.2, 4.3 Hz, 1H), 4.51 (s, 2H), 4.00 (s, 3H), 2.08 (s, 3H), 1.61
(brs, 1H).

Example 78 : 1-{4-[3-(5-fluoro-2-methoxyphenyl)-1,2,4-oxadiazol-5-yl]-2'-methylbiphenyl-

25 2-yI}-N,N-dimethylmethanamine




- 044 kiL; 1.63 mmol; 3 eq.), Internediate 35 (120 ng;
0.54 mol; 1 eq.), Internediate 23 (100 ng; 0.54 mmol, 1 eq.) and DI EA (280
p[L; 1.63w0rrnég04389e¢q.) were reacted accordi ng to gener alpCpmEre@sosasL.
Purification by precipitation fr om DCM'®- hexane afforded the 5 title
compound as a yellow solid. HPLC (Method A) : Rt 4.78 mn (purity 99.2%.
LC/MS : 370.2 (M FH+ Exanple 67 :
1- 14- 13- ( 2- net hoxy y1)-1, 2, 4- oxadi azol - 5- 01- 2- et hyl phenyl | yi peri di ne 1;
z>41'1\ 1-=.11r 10IL; 1.64 mol; 3 eq.), Internediate 33 (120 ng; 0.55
mol; 1 eq.), Intefngtiate 1 (91 ng; 0.55 mol, 1 eq.) and DI EA (283 pt;
1.64 mmol ; 3 eq. ere reacted according to general procedure 2.
Purification by preparative HPLC (increasing anount of 0.1% TFA in CH3CN,
in 0.1% TFA in-water) afforded the title conmpound as an orange solid. HPLC
(Method A) : Rt 429 nmin (purity 100%. LG/ MS : 350.2 (MH). 15 Exanple 68
. | 44-1315-f1 uoro- 2- net hoxvphenvl) -1, 2, 4- oxadi azol - 5-v11- 2-
met hyl phesy kbipiigredfiEstample 77\ 5200V, 43890 PEq /) HR200186 o 3ikSkded at 0°C N-

ethyldiisopropylamine (250 uL; 1.47 mmol; 5 eq.) and methanesulfonyl chloride (27 uL; 0.35
mmol; 1.2 eq.). After 15 min, dimethylamine (2M; 440 uL; 0.88 mmol; 3 eq.) was added and the

n
v

5 reaction mixture stirred at room temperature for 2 hours. Water (6 mL) was added and the
organic layer washed with water. The organic phase was dried over magnesium sulfate and
concentrated in vacuo. The residue was purified by mass triggered preparative HPLC
(increasing amount of ACN in water) to afford the title compound as a brown oil.

HPLC (Method A), Rt: 3.81 min (purity: 98.9%). LC/MS : 418.2 (M+H)". "H NMR (DMSO-ds,
10 300Hz) 6 8.37 (s, 1H), 8.01 (d, J=8.0 Hz, 1H), 7.77 (d, J= 7.8 Hz, 1H), 7.50-7.45 (m, 1H),
7.39-7.29 (m, 5H), 7.11 (d, J= 6.8 Hz, 1H), 3.91 (s, 3H), 3.18 (s, 2H), 2.07 (s, 6H), 2.01 (s, 3H).

Example 79 : 4-[3-(5-fluoro-2-methoxyphenyl)-1,2,4-oxadiazol-5-yl]-2'-methylbiphenyl-2-

carboxylic acid

15
Step1: 4-[3-(5-fluoro-2-methoxyphenvyl}-1,2,4-oxadiazol-5-yl]-2'-methylbiphenyl-2-carbaldehyde

Manganese(IV) oxide (111 mg; 1.28 mmol; 10 eq.) was added to a solution of Example 77 (50

mg; 0.13 mmol; 1 eq.) in DCM (5 mL) and the reaction mixture was stirred at room temperature

for 4 hours. The suspension was filtered through a pad of Celite® and the solution concentrated
20 invacuo to afford title compound (46 mg; 93%) as a white solid.

HPLC (Method A), Rt: 5.48 min (purity: 98.7%). LC/MS : 389.2 (M+H)".

Step2: 4-[3-(5-fluoro-2-methoxyphenvl}-1,2.4-oxadiazol-5-yl]-2'-methylbiphenyl-2-carboxylic acid

A solution of sodium chlorite (59 mg; 0.65 mmol; 5.5 eq.) and sodium dihydrogenphosphate (51
25 mag; 0.43 mmol; 3.6 eq.) in water (1 mL) was added to a mixture of 2-methyl-2-butene (0.13 mL)
and 4-[3-(5-fluoro-2-methoxyphenyl)-1,2,4-oxadiazol-5-yl]-2'-methylbiphenyl-2-carbaldehyde

(46.2 mg; 0.12 mmol; 1 eq.) in dioxane (1 mL) and the reaction was stirred at room temperature



110 cm ; Cr N-ff / ktL; 1.64 mmol; 3 eq.), Internediate
33 (120 ny; 0.55 mmol; 1 eq.), Internediate 23 (101 ng; 0.55 mmol, 1 eq.)
and Dl EA w988o9mbg90 1. 64 mol ; 3 eq.) were reacted accordcmgzptzm)sge:nes al
procedure 2. Purification by prepar atiVi& HpPLC (i ncreasing anount of 5

0. 1%FA in CH3CN,_in O. 1%TFA|n.\(vater{) afforded the title conpound as a
whi t e sofor d6 hw&dh@W§malomyvas pgtiticnned bevger yater end atbdegetate CThvquegss. 2

( MH) +. @Wa@ 263 |f|ed to pH 3 4 Wlth acetlc acid and extracted with ethyl acetate The comblned )
513- (5-f1 uor.o- 2- met hoxy g ﬁw 4- oxadi azol - 5-01- 2- E¥?+§ Fel‘l di n-1-
yf 1 ani | i fganic %ewasd’ﬁs ¢4 ?ri’@edrf?ﬁ over magnegium splialg a d C?rﬁ’te@ dinaeeis (132

?’?-940 5 toredfoid tﬂleletﬂ]adqmdo[]h(ﬁ(m :80%) 88a (e 5@id. 0.5 Ml ; 1 eq.) and DI Eg\
p wer,.e re r en u
N o SourPhs IPRRe AR s o MR uf S8, RS PhBR bend) éf’ﬂ'% Gl el
80/ 20), Whie) § E30 (b sWE, 8.5% &h Jep! .8 Hz BHOHS.32Qdnd ¥ 8a)mm.99{zamhpgzsso¢m ord de
di hydr at 50%2%3@)}[‘%@3 gd,?;[ﬁ@h'z, R 50443 ([RAAd7 33hS r@SIf g ({4 Hpe was

stirred at
Hz, 1H), 3.92 (s, 3H), 2.07 (s, 3H).

10 Example 80 : in vitro assays

Receptor binding assay: Membranes were prepared from CHO cells expressing S1P4 or S1P3
for use in ligand and 35S-GTPTS binding studies. Cells were suspended in 50 mM TRIS, pH
7.4, 2 mM EDTA, 250 mM Sucrose (buffer A) and 1x Complete protease inhibitor cocktail

(Roche), and disrupted at 4 °C by nitrogen decompression using a cell disruption bomb (Parr

15 Instrument). Following centrifugation at 1000 RPM for 10 min at 4 °C, the supernatant was
suspended in buffer A and centrifuged again at 19000 RPM for 60 min at 4 °C. The pellet was
then suspended in 10 mM HEPES, pH 7.4, 1 mM EDTA, 250 mM Sucrose (Buffer B), and 1x
Complete EDTA-free protease inhibitor cocktail and homogenized using a potter. Membranes
were flash frozen in liquid nitrogen and stored at —80 °C. [33P]sphingosine 1-phosphate (3000

20  Ci/mmol; American Radiolabeled Chemicals, Inc.) was added to test compounds in DMSO.
Membranes and WGA SPA beads (GE Healthcare) were added to give a final volume of 100 pli
in 96-well plates with assay concentrations of 25 pM or 10 pM [33P]sphingosine 1-phosphate
(respectively for S1P1 or S1P3), 50 mM HEPES, pH 7.5, 5 mM MgCl2, 100 mM NaCl, 0.4%
fatty acid-free BSA, 1-5 ug/well of proteins and 100 pg/well of WGA SPA beads. Binding was

25 performed for 60 min at room temperature on a shaker and bound radioactivity was measured
on a PerkinElmer 1450 MicroBeta counter. Specific binding was calculated by subtracting
remaining radioactivity in the presence of 1000-fold excess of unlabeled S1P. Binding data

were analyzed using the GraphPad Prism program.

30 Measurements of **S-GTPTS Binding: Membranes (1 to 10 ug protein) prepared as described

above, were incubated in 96-well Scintiplates (PerkinElmer) with test compounds diluted in
DMSO, in 180 ul of 20 mM HEPES, pH 7.4, 10 mM MgCl,, 2 pg/well Saponin, 0.2% fatty acid
free BSA (Assay buffer), 140 mM NaCl and 1.7 yM GDP. The assay was initiated with the
addition of 20 pl of 1.5 nM [35S]-GTPTS (1100 Ci/mmol; GE Healthcare) in assay buffer. After

35 60 min incubation at 30 °C on a shaker, plates were centrifuged for 10 min at 2000 RPM.
Supernatant was discarded and membrane bound radioactivity was measured on a PerkinElmer
1450 MicroBeta counter. Triplicate samples were averaged and expressed as % response

relative to S1P activation in absence of compound (n = 2).



then concentrqted in vacuo. The residue was partitionned between NaCOH 0. 05M
and ethyl acetate. The phases were separated and the organic |ayer was
washed wiwb 2bsd/maggoodri ed over magnesi um_and concent r at e@CIEPZ@S063185
Purification by colum chromatography 1(13 hexane/ et hyl acetate, 75/25)
afforded the title compound as an off-white solid. 20 HPLC (Method A) : R
3.50 mn (purity 97.7% . LC M :383.3 (MtH)'. Exanple 70 :

544- (4- ”?ﬁé‘c\/dmp%uh@bﬁ&‘hiua @yr(atvé 'uf|I|t3UQ§ iﬁﬂﬁﬂn:abgghB%nygénts:ga‘s]d%monstrated by their

ftrifl uoronethox henvl 2, 4-oxadi a

2009/ 04383UHCAY 6@9* %@i‘é%aqofis"s(&féh%/w CHPEAPIU Qv oS ke eCoPiF 6S ol ; 3

eq.), | ntneémaeh At &Bay(sl(%cm"@d aBovk? Impedliculat, teglenamplgst digcrosed aérelniboé%s no;
0.42

accor o no ST e SnGr BP 1P cliahPh bl i o e et s ipositod Ul B3P foim o
af f or dedthter%Pﬂ|redeet05todbefﬁ6ﬁ®|ﬂ>rase %1 Raédeptos e$ exchluadRLICtheNES-BOATRApindin®t 6. 57
mn (pur

513-(5-f%§us\é¥§-§szc-% %o%g@gr@%%% émgg%é\éed@a@o@rqaag] él 2- (2- net hyl pi peri di n-1-
vQbenzonitrile 10 Oxalyl chloride (190 ng; 1.5 nmol; 3 eq.), Internediate
36 (122 ng; 0.5 mmol; 1 eq.), Internediate 23 (92 ng; 0.5 mmol, 1 eq.) and
DIEA (194 ng; 1.5 nmmol; 3 eq.) were reacted according to general procedure
2. Purification by colum chromatography (c-hexane/ethyl acetate, 70/30)
afforded the title compound as a white solid. 15 HPLC (Method A) : Rt 5.47
mn (purity 96.7%. LG M5 : 393.2 (MtH)t. Exanple 72 :

N- 1. 543- (5-fl uoro-2- met hoxyphenvl)-1, 2, 4- oxadi azol - 5-v11-2-(2-

met hyl pi peri di n-1-yl ) phenvl | met hanesul f onam de



WD 2009/ 043890PCT/ EP2008/ 063185 112 (83 ng; 0.22 mmol; 1 eq.) in pyridine
(1 m) and the resulting solution was stirred at roomtenperature for 16
hours. Thwo0oéuissdn was then partitionned between wat er pamdpedospbslacet at e.
5 The two phases were separated and th1é8aqueous | ayer was extracted with
et hyl acetate. The conbi ned organi c phase was washed (3X) with 0.1M HCO ,
dried over magnesium sul fate and concentrated in vacuo. Purification by
col um chr omat ogr aphy (c-hexane/ ethyl acetate, 60/40) afforded the title

. . _ . . 0
conpound as a white solid. HPLC (Method A) : Rts14|5193 m g1lg1pur| tys%g?/a.

L MS : 461.2 (MrH) +. 10 Exanple 73 : e

344- 13- (5-f | uor o- 2- net hoxypﬁgﬁlﬁ’}‘n;, 2, 4- oxadi a%'_B '-"?-y%?-rgg%éhg%?@n- 2.
met hyl pyri di ne te 37 (50 rug; 0.22 mol ; 1e'.)“,M15 AP &t\e B8 )(41
ng; 0.22 mol, 1 eq.) and DIEA (85 ny; 0.66 nmol; 3 eq.) were reacted
according to general procedure 2. Purifigtation by col um chromat ography

(c- hexane/ et hyl aceta 90/ 10 then 85 afforded the title conpound as a
white solid. HPLC ( A Rt 0 (purity 94.2% . LC/ M5 :376.3
(MtH) .. 20 Exanpl e 4

),
D

o

g
\_/ Crl
12 O=N o 0,018 0,051 > 30
\
o

. XQY\\*@D

F

0,652 1,785 -
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ttL; 1.54 mmol; 3 eq.),
| nt er mrediwbeo®d4684 ng; 0.51 mmol

LAy NH ),
| nt er nedi ate 38 (120 nvy;

110 N
0.51 mmol ; 1 eq.),
) and DI EA (260 prutrier2d0sbé3ssol ; 3

eq.) were reacted according to gener aI q'ﬁr ocedure 2. Purification by colum
chromat ogr aphy (c-hexane/ethyl 5 acetate, 50/50) afforded the title
conpound as a white solid. HPLC (Method A) Rt 4.38 mn (purity 88.7%.

LC M5 : 383.3 (M+tH) +. Exanple 75 :

513- (5-fl uoro-2- met hoxyphenyl) -1, 2, 4- oxadi azol -$tR;11- 2- §2Pret hyl giperi din-1
- yl)pyridine 10 Oxalyl cQbmpoted(138 ktL; 1Bi63ingnol GTPg8q. ), GTPgs
Internmediate 39 (120 ny; 0.54 mmol ; 1 eq.), |nKeguvgdi EC80 Aavy 1ECS0guMP. 54
mmol, 1 eq.) and DIEA (282 RL; 1.54 mol; 3 eq.) were reacted according to

general procedure 2. Purification by columm chronmatography (c-hexane/ethyl
acetate, 50/50) afforded the title conpound as a yellow oil. 15 HPLC
(Met hod A Rt 3.92 1\ Exanple 76 :

X n(purity 84.3% . LC/ MS :369.3 (MtH) +.
513-(5-fl uoro-2- et phenyl) -1, 2, 4- oxadi azol - 5-y11- 242-
f met hoxynet hyl ) pyrr& n-1- yll 3 met hyl pyri di ne

N\O>_Q : > 1,074

4 _O 3,605
F
<
QO ey 5
/ N
I5 o=’ 0,589
o
/N N
16 O\\/N & 0,712
o /O
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4, 1.44 mmol; 3 eq.), Internediate 40 (120 ng; 0.48 mmol; 1 eq.),

I nt er nediwDeo®A4688 ng; 0.48 mmol, 1 eq.) and DI EA (245pCAvEP20084638®] ; 3
eq.) were reacted according to general 9rocedure 2. Purification by colum
chromat ogr aphy (c-hexane/ethyl 5 acetate, 50/50) afforded the title
conpound as a yellow oil. HPLC (Method A) : Rt 3.49 mn (purity 95.8%.

LCO M5 : 399.3 (M+H) +. Exanple 77 : $1p ’
{4-13-(5-fl uoro-2-met hoxyphenvl) 1,dz,4 oxadi a éﬁﬁdmg et hyleﬁllp%genyl 2

vi}methanol N N -0 OH Compoun GTPgS
Ki(uM) EC50 (uM) EC50 (uM)

I7 N 0,254
s
" F
L
N
N N
18 0,018 > 30
o=N"
N\
.
O—nN
N
19 0,007 5,410
o;N+ ~



10 Intermediate 23 (276 ng; 1.5 mol; 1 eq.), Internediate 41 (436 ng; 1.8
nmmol; 1.2 eq.) and 1- ethyl-3-(3-dinethyl am nopropyl)carbodiim de

hydr ochl owDaeoy@ddong; 1.8 mmol; 1.2 e%) wer e di ssol veacireriddBoHssL) and
acetonitrile (6 nL) and the reaction m¥ture was stirred at room 15
tenperature for 2 hours. DIEA (0.61 nL; 3.6 mmol; 2.4 eq.) was added and
the m xture was heated in the n1cr0\/\/ave at 150C for 30 mn. The reaction

m xture was then filtered through a SPE-NH2 colum (2 g) and through a
SPE- SCX colum (2 g) and rinced with ACN. The f$1Ryrate @&aB, evaposaPed and
t he resi due washed with ACNCompauhdrd the tit|BindingpouIPgs$ a WGTRyssol i d.
HPLC (Method A), Rt: 5.00 min (purity: 98.8% .KLEMY/S EBSQ (1iMY MEES6.(uMIH NVR
(CbCl'3, 300 20 MHz) 58.45 (d, J=1.3 Hz, 1H), 8.18 (dd, J= 7.9, 1.8 Hz, 1H),
7.91 (dd, J= 9.0, 3.2 Hz, 1H), 7.35-7.13 (m 6H), 7.03 (dd, J= 9.2, 4.3 Hz,
1H). 4.51 (s, 2H), 4.00 (s, 3H), 2.08 (s, 3H), 1.61 (br s, 1H. WO

2009/ 043890PCT/ EP2008/ 063185 115 To a solution of Exanmple 77 (115 ng; 0.29
mmol ; 1 eq.) in DCM (6/ ) g addé&d-aat OC Net hyl di i sopropyl ani ne (250 pL;
1.47 mol ; Seq.) an : I\ chlorlde(27 pL; 0.35 mmol; 1.2 eq.).
After 15 mn, di methyl 88 mmol; 3 eq.) was added and
the 5 reaction m xt perature for 2 hours. Water (5
m.) was added aH@ the Obgﬁ‘ﬁlc | ayefyeashed with water. FHE or gani*0phase
was dried over nagnesium subfate and concentrated in vacuo. The residue was
purified by mass triggered preparative HPLC (increasing amunt of ACN in
water) to afford the title conpound as a brown oil. HPLC (Method A), Rt:
3.81 min (purity: 98.9%. LCM : 418.2 (M:tH)+. 1H NWVR (DVSO d6, 10 300Hz)
8 8.37 (s, 1H), 8.01 (d, J =8.0 Hz, 1H), 7.77 (d, J = 7.8 Hz, 1H),
7.50-7.45 (m 1H), 7 39 7.29 (m 5H), 7.11 (d, J= 6.8 Hz, 1H), 3.91 (s,
3H), 3.18 (s, 2H) . 7 (s, 6H), ZkkOl (s, 3H). Exanple 79:

1143-(5-fl uoro-2 he -1 4 oxadi azol - 5-v11-2' - net hyl bi phenyl- 2-
carboxylic acid

0,080 -

; O—N
112 + -— 0,036 > 30
OjN\O_ \O



Stepl:

4- 13- (5-fl uoro-2-net hoxyphenyl) -1, 2, 4- oxadi azol - 5-yfi-2'-net hyl bi phenyl -

ar bal dehywe 200danganese(| V) oxide (111 nE 1.28 mol ; 10reqEr2008mcadsded to a
solution of Exanple 77 (50 ng; O0.13 1 eqg.) in DCM (5 nL) and the
reaction mxture was stirred at roomtenperature for 4 hours. The
suspension was filtered through a pad of Celite(r) and the solution
concentrated 20 in vacuo to afford title conpound (46 ngy; 93% as a white
solid. HPLC (Method A), Rt: 5.48 mn (purity: 981Pi% . LGRS : 3881R; (MHH) +.
St ep2: Compound Binding GTPgS GTPgs

4- 13- (5-fluoro-2-net hoxyphenyl) -1, 2, 4- oxadi azoKi (mMyf i ER'50 peM)hy [BEISPiem) 1- 2- ¢
arboxylic acid A solution of sodiumchlorite (59 ng; 0.65 nmol; 5.5 eq.)
and sodi um di hydr ogenphosphate (51 25 ng; 0.43 nmmol; 3.6 eq.) in water (1
m.) was added to a m xture of 2-nethyl-2-butene (0.13 nL) and

443- (5-f | uor o- 2- nethoxyphenyl) 1, 2 4- oxadi azol -5-y1] - 2' - net hyl bi phenyl- 2-ca
rbal dehyde (46.2 ng; 0.12 #r Ozl ) in dioxane (1 mL) and the reaction
was stirred at roomt \W0\|2009/ 043890PCT/ EP2008/ 063185 116 for 16
hours. The suspensilon i ti ofined £ een water and ethyl acetate. The
aqueous phase W%% acrlified to pH 3-4 acetic acid @qg%extracggd Wi th
et hyl acetate. e conb}ﬁﬂd or gani &g Wwas washed w

rine, dried over
magnesi um sul fate and conceﬁtrated in vacuo to afford the title conpound
(43 ng; 89% as a white solid. 5 HPLC (Method A), Rt: 5.19 mn (purity:
99.7% . LC/ M5 :405.2 (WH)-. 1H NWR (DVMSO-d6. 300 MHz) 313.09 (br s, 1H)
8.59 (d, J= 1.8 Hz, 1H), 8.34 (dd, J = 8.0, 1.9 Hz, 1H), 7.80 (dd, J = 9.0,
3.2 Hz, 1H), 7.53 (d, J = 8.0 Hz, 1H), 7.50-7.44 (m 1H), 7.33-7.21 (m
4H), 7.10 (d, J = 7.0 Hz, 1H, 392 (s, 3H, 2.07 (s, 3H). 10 Exanple 80 :
in vitro assays Re N di ssay: Menbranes were prepared from CHO
cell s expressing Si use_in |igand and 355- GTPTS bi ndi ng
studies. Cells were-s(speyedd in"50 RIS, pH 7.4, 2 mM EDTA, 250 mM
Sucrose (buffer A) andy kx Conpl et e pggtease inhibitor cocktail (Roche),
and di srupted at144 C by nﬁgrogen dBconpression using a €428 di sruption bonb
(Parr 15 Instrunment). Follow ng cef rifugation at 1000 RPMfor 10 mn at 4
C, the supernatant was suspended ip buffer A and centrifuged again at 19000
RPM for 60 mn at 4 C The pellet was then suspended in 10 nM HEPES, pH
7.4, 1 nmM EDTA, 250 mM Sucrose (Buffer B), and | x Conpl ete EDTA-free

prot ease inhibitor cocktail and honopgeni zed using a potter. Menbranes were
flash frozen in liquid nitrogen and stored at -80 'C. [33P] sphingosi ne

1- phosphate (3000 2 i/ Amgti-gan Radi ol abel ed Chenicals, Inc.) was
added to test conp@unds,,i ~enbr anes and WGA SPA beads (GE
Heal t hcare) were added fto a N na gl une of 100 pl in 96-well plates

Wi th assay concentr ons @f 25 pM or pbM [ 33P] sphi ngosi ne 1-phosphate
(respectively fps Si P1 %BTN\S1P3) , VHEPES, pH 7.5, 544M MBC12, 100 M
NaCl, 0.4%fatty acid-free BSA 1- g/mell of proteins ‘and 100 pg/well of
VGA SPA beads. Bi ndi ng was 25 per o d for 60 mn at roomtenperature on a
shaker and bound radioactivity was freasur ed



on a PerkinEl mer 1450 M croBeta counter. Specific binding was cal cul ated by
subtracting remaining radioactivity in the presence of 1000-fold excess of
unl abel edw82bv9/BBgydi ng data were anal yzed using the G apbPap2ddsios3m8pr ogr am
30 Measurenents of 35S- GTRYS Bi ndi ng: Wenbr anes (1 to 10 pg protein)
prepared as descri bed above, were incubated in 96-well Scintiplates
(PerkinElmer) with test conpounds diluted in DVSO, in 180 pl of 20 nM
HEPES, pH 7.4, 10 nM MyCl2, 2 pg/well Saponin, 0.2%fatty acid free BSA
(Assay buffer), 140 nM NaCl and 1.7 pM GDP. Thestxsay wasPjiniti aseB; with
the addition of 20 pl of 1.GomdouddS]- GTPTS ( 1Bi60inGi / m&JiPgSGE He@TRdscar e)
in assay buffer. After 35 60 m n incubation at KBQML oECS0 $iiMk elEC50I(aMEes
were centrifuged for 10 min at 2000 RPM Supernatant was di scarded and
menbrane bound radi oactivity was neasured on a PerkinEl ner 1450 M croBeta
counter. Triplicate sanples were averaged and expressed as % response
relative to S1P activation in absegce of conpound (n = 2). WO

2009/ 043890PCT/ EP20 63185 7 The conmpound of formula (1) have utility
as i mrunor egul at ory agery @ \ ed by their activity as potent and
sel ective agonists (of the = ‘ | the Si P3 receptor as neasured
in the assays dpscri abo¥e. In partig , the exanppess di scl osed herein
possess 5 a selectivity Porwthe Si PIOfeceptor over the Si P3 receptor as
measured by the ratio of EC5® for the Si A receptor to the EC50 for the Si
P3 receptor as evaluated in the 35S GIPTS bi ndi ng assay descri bed above.
The followi ng results have been obtained: WO 2009/ 043890PCT/ EP2008/ 063185
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Example 32: Animal models evaluating the in vivo efficacy of S1P agonists

Model of S1P agonists-induced lymphopenia in mice

Female C57BL/6 mice (Elevage Janvier) (8 week old) receive S1P agonists by oral

5 route. Blood is sampled in heparinized (100 1U/kg, ip) mice by intracardiac or retroorbital
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puncture under isoflurane anesthesia 2 to 120 hrs after drug treatment. The white blood cells
(lymphocytes and neutrophils) are counted using a Beckman/Coulter counter. The quality of

blood sampling is assessed by counting erythocytes and platelets.

Model of MOG-induced Experimental Autoimmune Encephalomyelytis (EAE) in mice
EAE was induced in 9 weeks old female mice (C57BL/6, Elevage Janvier) by an
immunization against MOG. The mice received Pertussis toxin (Alexis, 300 ng/mouse in 200 ul
of PBS) by ip route and 100 pl of an emulsion containing MOG35-55 peptide (NeoMPS, 200
10 ug/mouse), Mycobacterium Tuberculosis (0.25 mg/mouse) in Complete Freund’s Adjuvant
(DIFCO) by subcutaneous injection into the back. Two days later an additional injection of
Pertussis toxin (Alexis, 300 ng/mouse in 200 pl of PBS) was done by ip route. After EAE
induction, mice were weighed daily and the neurological impairment was gquantified using a 15-
points clinical scale assessing the paralysis (tail, hind limbs and fore limbs), the incontinency
15 and the death.
Clinical score
-1- Tail
-Score =0 A normal mouse holds its tail erect when moving.
-Score =1  If the extremity of the tail is flaccid with a tendency to fall.

20 -Score =2  Ifthe tail is completely flaccid and drags on the table.

-2- Hind limbs

-Score =0 A normal mouse has an energetic walk and doesn’t drag his paws.

-Score =1  Either one of the following tests is positive:

25 -a- Flip test: while holding the tail between thumb and index finger, flip the animal on his
back and observe the time it takes to right itself. A healthy mouse will turn itself immediately. A
delay suggests hind-limb weakness.

-b- Place the mouse on the wire cage top and observe as it crosses from one side to the
other. If one or both limbs frequently slip between the bars we consider that there is a partial

30 paralysis.

-Score =2  Both previous tests are positive.

-Score =3  One or both hind limbs show signs of paralysis but some movements are
preserved; for example: the animal can grasp and hold on to the underside of the wire cage top
for a short moment before letting go

35 -Score =4  When both hind legs are paralyzed and the mouse drags them when

moving.

-3- Fore limbs:
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-Score =0 A normal mouse uses his front paws actively for grasping and walking

and holds his head erect.
-Score =1  Walking is possible but difficult due to a weakness in one or both of the
paws, for example, the front paws are considered weak when the mouse has difficulty grasping
5 the underside of the wire top cage. Another sign of weakness is head drooping.
-Score =2  When one forelimb is paralyzed (impossibility to grasp and the mouse
turns around the paralyzed limb). At this time the head has also lost much of its muscle tone.

-Score =3 Mouse cannot move, and food and water are unattainable.

10 -4- Bladder:

Score =0 A normal mouse has full control of his bladder.

Score =1 A mouse is considered incontinent when his lower body is soaked with
urine.
15 -5- Death:
Score =15

The final score for each animal is determined by the addition of all the above-mentioned
categories. The maximum score for live animals is 10.
20
At day 12 (first signs of paralysis) the mice were stratified in experimental groups (n =
10) according to the clinical score and the body weight loss. The semi-curative treatment started
at day 14.

25 Example A: Injection vials

A solution of 100 g of an active ingredient of the formula | and 5 g of disodium
hydrogenphosphate in 3 L of bidistilled water is adjusted to pH 6.5 using 2 N hydrochloric acid,
sterile filtered, transferred into injection vials, lyophilised under sterile conditions and sealed

30 under sterile condi-tions. Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories

35
A mixture of 20 g of an active ingredient of the formula | with 100 g of soya lecithin and 1400 g
of cocoa butter is melted, poured into moulds and allowed to cool. Each suppository contains 20

mg of active ingredient.
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Example D: Ointment

10
500 mg of an active ingredient of the formula (1) are mixed with 99.5 g of Vaseline under aseptic
conditions.
Example E: Tablets

15

A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactose, 1.2 kg of potato starch,
0.2 kg of talc and 0.1 kg of magnesium stearate is pressed to give tablets in a conventional

manner in such a way that each tablet contains 10 mg of active ingredient.

20 Example F: Coated tablets

Tablets are pressed analogously to Example E and subsequently coated in a conventional

manner with a coating of sucrose, potato starch, talc, traga-canth and dye.

25 Example G: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine capsules in a

conventional manner in such a way that each capsule contains 20 mg of the active ingredient.

30

Example H: Ampoules

A solution of 1 kg of active ingredient of the formula | in 60 L of bidistilled water is sterile filtered,
transferred into ampoules, lyophilised under sterile conditions and sealed under sterile

35 conditions. Each ampoule contains 10 mg of active ingredient.



10 pg/ mouse), Mycobacterium Tubercul osis (0.25 ng/ nouse) in Conpl ete
Freund's Adjuvant (DI FCO by subcutaneous injection into the back. Two days
| ater an additional injection of Pertussaxs toxin (Al exis, 300 ng/nouse in
200 pl of PBS) was done by ip route. After EAE induction, mce were wei ghed
daily and the neurol ogical inpairment was quantified using a 15- points
clinical scale assessing the paral ypaeriticGliims hind |inbs and fore |inbs),

the incontinency 15 and the death. dinical score 20 -1- Tail Score =0
Score = 1 Scbre = 2 -2- Hind linbs Score = 0 Score = 1 A normal nouse
holds its tail erect when noving. Ifa,the extremty of the tail is flaccid
wth a tendency to fall. If the tai

orrﬁ)l etely flaccid and drags on the
tabl e. A normal nouse has an energeti at-R and doesn't drag his paws.
Either one of the followyng testg is*positive:

a /4
RN\ 7 0/|N OR

b

R
5
wherein
R', R? denote H, Hal, CF3, OCF3, CN, or NO,,
10 w denotes CH or N,
R® is Ar, Het, cycloalkyl having 3 — 7 atoms, A or NA,,
R® is H, A, Hal, CF3, OCF3, OR?, CN, NO,, (CH2),N(R?),, OA,

15 (CH2)nSON(R?)z, (CH2)/,NR®S0O,A, (CH2),N(SO,A),, NR3CON(R?),,
NR?COA or (CH,).SO.R?,

R°® denotes A, COA, CSA, COOA, CSOA, CON(R?), or CSN(R?),

20 A is branched or linear alkyl having 1 to 12 C-atoms, wherein one or more,
preferably all H-atoms may be replaced by Hal, especially F, or 1 to 7 H-
atoms may be replaced by OR® CN or N(R%), and wherein one or more,
preferably 1 to 7 non-adjacent CH,-groups may be replaced by O, NR® or
S and/or by -CH=CH- or -C=C- groups, or denotes cycloalky! or

25 cycloalkylalkylen having 3-7 ring C atoms

Hal is F, Cl, Brorl,
Ar denotes a monocyclic or bicyclic, unsaturated or aromatic carbocyclic ring

30 having 6 to 14 carbon atoms which may be unsubstituted or

monosubstituted, disubstituted or trisubstituted by Hal, A, CH,OA,
CHaN(R?),, OR®, N(R®),, NO,, N(SO,Me),, CN, COOR?, CF,, OCF,,
CON(R®),, NR*COA, NR3CON(R®),, NR*SO,A, COR?®, SO,N(R?),, SOA or



25 -a-Flip test: while holding the tail between thunb and index finger,
flip the animal on his back and observe the tine it takes to right itself.
A healthy nouse will turn itself inmredi 8442ly. A delay suggests hind-linb
weakness. -b-Place the nouse on the wire cage top and observe as it crosses
fromone side to the other. If one or both linbs frequently slip
between the bars we consSalgrpHehdipyribgre is a partial 30paralysis. Score =
2Both previous tests are it 3 0 = ,30ne or both hind |inbs
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of the
N(R®),, N(SO;Me),, NR* CON(R?®),, NO,, CN, -[C(R%),],-COOR?, -[C(R¥2]»-
10 CON(R?),, NR’COA, NR*S0,A, COR?, SO,N(R?),, SOA, phenyl, pyridyl
and/or SO,A,
R® is Hor A
and
15 n is0,1,2,3,4,5,6,7 or 8,

and excluding compound 2:

{_ VQ
20 12 \JN‘Q%
O=N
\0‘

7
0,_-N /0

and pharmaceutically acceptable derivatives, solvates, tautomers, salts and
. stereoisomers thereof, including mixtures thereof in all ratios.

25

2. Compounds of formula (1) according to claim 1 wherein R? denotes Ar or Het

3. Compounds of formula (l) according to claim 2, wherein Ar denotes one of the

following groups:
30
X2
or
X' X'

wherein X', and X? denote independent by of one another F, OCH,, CH,, CF,, OCF,,
OH, NO,, CN, and/ or phenyl.

35



paws, for exanple, the front paws are considered weak when the nouse has
difficulty grasping 5 the underside of the wire top cage. Another sign of
weakness i s head drooping. Scorey4= 2When one forelinb is paral yzed
(inmpossibility to grasp and the nouse turns around the paralyzed linb). At
this time thé headorweurdssbiampdla (haeaerditg tp coimgswiesein baledenotes one of the

Score = 3Mouse capghingQ¥fpsand food and water are unattainable. 10 -4-

Bl adder: Score = OA normal nouse has full control of his bladder. Score =
1A nmouse is considered incontinent when his | ower body is soaked with
urine. 15 -5- Death: Scor 15 The final scope for each animal is

determ ned by the additi ok\ al I the above- tioned categories. The
maxi mum score for live anNymals is 10. 20 day 12 (first signs of
paral ysis) the mce were Mtified in exper groups (n = 10)
according to the clinical score and the body N | oss. The sem -curative
treatnent started at day 14. 25 Exanple A Injection.vials A solution of
100 g of an active ingredient of the fornula)k and 5 g of disodium

hydr ogenphosphate in 3 f bidistilled waterNs adjusted to pH 6.5 using 2
N hydrochloric acid, ster) filtered, transferged\into injection vials,

| yophili sed under ster+ itions and se
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30under sterile condi-tions. Each injection vial contains 5 ng of active

i ngredi ent. Exanple B: Suppositories 35 A mxture of 20 g of an active
ingredient of the fornula | with 100 g ofs soya lecithin and 1400 g of cocoa
butter is nelted, poured into noulds and allowed to cool. Each suppository
contains 20 ng of active f ng?\ediaent. WO 2009/ PCT/ EP2008/ 063185 141
Exanple C. Solution A-seNutioNR's prepared from1l g\of an active ingredi ent
of the formula (1), 9.38 NaH2PO4 2 5 +eo g of Na2HPO4 12 H20
and 0.1 g of benzal koni stt chloride in 940 nmL of istfilled water. The pH
is adjusted to 6.8, and”the solution is nade up to 1 L and sterilised by
irradiation. This solutign can be used in the formof eye drops. Exanple D
O ntrment 500 ng of an act\ve i ngredient of the formula (1) are mxed with

99.5 g of Vaseline under tic conditions. Ex e EE Tablets A m xture
of 1 kg of active ingredient |of the fornula+;N4 kg of |actose, 1.2 kg of
potato starch, 0.2 kg of and 0.1 kg of nmag lum stearate is pressed

to give tablets in a conventional nmanner in such a way that each tabl et
contains 10 ng of active ingredient. 20 Exanple F. Coated tablets

) —NiFjF

wherein X', and X2 denote independently of one another F, OCHa, CHs, CF,
OCF;, OH, NO,, CN, and/ or phenyl and R® has the meaning given in claim 1

5 5. Compounds of formula ([) according to claim 2, wherein Ar or Het is substituted by
methyl, triflucromethyl or methoxy.

6. Compounds according to claim 1 of the following group 11 to 179:
C 7
1 N 0
0~ i
O=N



Tabl ets are pressed anal ogously to Exanple E and subsequently coated in a
conventional manner with a coating of sucrose, potato starch, talc,
traga-canth and dye. 25 Exanple G Capsidges 2 kg of active ingredient of
the formula | are introduced into hard gel atine capsules in a conventi onal
manner in such a way that each capsuke contains 20 ng of the active
i ngredient. 30 Exanple H. Ampoul es ol ution of 1 kg of active ingredient
of the formula | in 60 L of bidist d water is sterile filtered,
transferred into anmpoul es, |yophili¥ under sterile c f\tions and seal ed
under sterile 35 conditions,3Each ampoul e contg ONmg of active
ingredient. 142 Patent O ains F>f3 wherei.q R2denote H Hal, CF3, OCF3,
F

CN, or NO2,
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10Wienotes CH or N, is Ar, Het, cycloal kyl having 3 - 7 atons, A or NA2,
Rbis H A Hal, CF3, OCF3, OR3, CM N2, (OH2)nN(R3)2, OA

15(CH2) nSO02N( R3) 2, (CH2) NR3S02A, (OH2) M¥4FSO02A) 2, NR3CON(R3) 2, NR3COA or
(CH2) SO2R3 , Redenotes A, COA, CSA, COOA, CSOA, CON(R3)2 or CSN(R3)2 20Ai s
branched or linear alkyl having 1 to 12 C-atons, wherein one or nore,

preferably all H atons may be repl aced by Hal, espediélly F, or 1 to 7
H atonms may be replaced by OR3, erein one or nore,
preferably 1 to 7 non-adjacent y lbe rleplaced by 0, NR3 O S
and/ or by -CH=CH or -GEC ggoups, : vet oal kyl or

25cycl oal kyl al kyl en having 3-7 C/at ons HaI i a, Br or I, Ardenotes
a nonocyclic or bicyclic, unsaturated or aromati cxearbocyclic ring 30having
6 to 14 carbon atons which nay be unsu%stitut ed or nonosubstituted,

di substituted or trisubstituted by Hal, A CH20A, CH2N(R3)2, OR3, N(R3) 2,
NC2, N(S02Me) 2, CN, COOR3, CF3, OCF3, CON(R3)2, NR3COA, NR3CON(R3) 2,
NR3S02A, COR3, SO2N(R3)2, SCA or 143 SQRA, phenyl, pyridyl
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[ C(R3) 2] 1- COCR3 and/or -0[C(W 211n- CON( R3) 2, 5Het denotes a nonocyclic or

bi cyclic, saturated, unsaturated or aromatic heterocyclic ring having 1 N
and/or 1 to30 and/or S atonms which may 48 unsubstituted or nonosubstituted,
di substituted or trisubstituted by Hal, A,

[ C(R3) 2] - Ar, -[ C(R3) 2kcycl oal kyl , CHZOA CHZN(
N(SO02Me) 2, NR3CON(R3) 2, NO2, CN, N.[C(R3)2]- 10CON(R3) 2,
NR3COA, NWS02A, COR3, SO2N( R3) and/ or SO2A, Ws H or
A and 15nis 0, 1, 2, 3, 4, 5, 6 /g conpound 2: 2012 "At
ettz. Nt and pharmaceuti cal accCe vates, tautoners,
salts and .stereoisoners thereof, igcl 4 ereof in all ratios.
2. Conpounds of forrmula (I) according tp claim1l erein Re denotes Ar or
Het 3. Conpounds of fornmula (I) according to claim?2, wherein Ar denotes
one of the

2, ON CF3, OCF3, N(R3)2,

115 o=
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foll owi ng groups:

wherein Xl

and X2 denote independent by of one anot her

F, OCH3, CH3, CF3, OCF3, OH, N2, CN, and/ or phenyl. 144 Conpounds of
formula 0 according to ciao 2, wherein M8t denotes one of th follow ng

croups:
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wherein X, and X2 denote independently of one another F, OCH3, CH3, CF3,
00E3, OH, N2, CN, and/ or phenyl and R2 has the neaning given in claim
5. Conpounds of fornula (lI) according totsol aim 2, wherein Ar or Het is
substituted by nmethyl, trifluoronethyl or methoxy. Conpounds according to
claiml of the following group to r F147
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i0-N2. OH and pharmaceuticaliy acceptabl e derivatives, solvates, tautoners
alts and stereoisoners thereof, including mxtures thereof in all ratios.
Conpounds of formula | according to Sing%€l to 6 having a EC50 in GIPTS for
the binding to the SIPi receptor of |ess than about 5 pit Process for the
preparation of the conpounds of formula (1) accor‘di ng to one or nore of
clains 1 to 6 and 7 and salts thereof, charact erieda';n that a) a conpound

of formula A 15wherein W R Ra and Rb have the i ngs gi ven above,

and Tis OH, or a leaving group, s ChH, Br |l i dazol yl
pent af | uor ophenoxy or the presduct (of whe acton|of isobutyl chloroformate
with formula A, wherein s OH 1is ct eg=y ot82 b) a conpound of

formula B RI\
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0 Re H2NN 5wherein RI, R2 and R have the nmeanings given in claim1 in the
presence of a suitable base, such as an amne |ike TEA, DIEA or NMM or in
case Tis OH in the presence of a suitH#f e condensation reagent, such as
EDC and the resulting product is cyclized, 10and optionally a base or acid
of the fornula I is converted into one of its salts. 9.. pharmaceuti cal
conposition conprising at |east gonpgund accordi ng /to one or nore of
claims 1 to 6 and 7 and/ or phar i calAy, usabl e desinatives, tautoners,
salts, solvates and stereoisoners i @ ures thereof in
all ratios, 15and optional | y3exci pi ent s ‘and/ of juvangts. 10.
phar maceuti cal conposition conprising at |east opome conmpound according to
one or nore of clains 1 to 6, 7, 8 and 9 and/or pharﬁﬁqeutically usabl e
derivatives, tautoners, salts, solvates and stereoi soners thereof,
including mxtures thereof in 20all ratios, and at |east one further active
ingredient. 11,Set (kit) consisting of separate packs of (a) an effective
anount of a conpound according to one or nore of\clains lto
6, 7 and 8 and/or pharnaceutically usabl e derivatg.v tautomers, salts,
25sol vates and st ereoi soners thereqiafincluding m {i!ﬂ S thereof in all
AN

ratios, and (b) an effective anoun [ a t hen ganent active
i ngredi ent . 174 4 7|
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12. A conpound of Fornula (1) according to one or nore of clains 1 to 5,6
and 7, and 30pharnmaceutically usable derivatives, salts, tautoners,

sol vents and steroisoners thereof, incl®ing mixtures thereof in al

ratios, for use in a nethod for the treatnent and/or prophylaxis of an
aut oi mune di sorder or condition associated with an overactive i mmne
response. 163 13, Use of conpounds according to one or nore of clains 1 to
5, 6 and 7, and pharmaceutically usabl.esderivative salts, tautoners,

sol vates and stereoi soners thereof, i g ' es thereof in al

rati os, for the preparation7gf a nmedi Ca ' treat ment and/ or
prophyl axi s of an immunerogul atory abnorfral itg.N 1 the use according to
claim 13, wherein the inmunoregul atory abnormality is an autoi nmune or
chronic inflammatory di sease sel ected fromthe group consisting of:
system ¢ lupus erythematosis, chronic rheumatoid arthritis, type | diabetes
mel litus, 10i nflamuatory bowel disease, biliary cirrhosis, uveitis,

mul tiple sclerosis, amyotrophic lateral sclerosis (ALS), Crohn's disease,

ul cerative colitis, bullous penphigoid, sarcoidosis, psoriasis, autoinmune
nyositis, Wegener's granul omatosis, ichthyosis, G aves ophthal nopat hy, bone
marrow, organ transplant rejection o -ver sushost di sease,

transpl antati on of organs of79ti ssue, gra @ epns -@o di seases brought
15about by transpl antation, autoi nmunefsyndroggs incl udi ng, rheunatoid
arthritis, Hashinoto's thyroiditis, nyaseheni a grgvis, type | diabetes,
uveitis, posterior uveitis, allergic encephalonyelitis, glonerul onephritis,
post -i nfecti ous autoi mmune di seases including rheumatic fever and
post-infectious glonmerul onephritis, inflammatory and hyperproliferative
skin di seases, psoriasjs, atopic der itis,.contact dermatiti

20eczemat ous de lro na@f‘?f’é?“‘ég%@??'ﬁ&&?%p?%iﬁ (ﬁ%lﬁtpfag. A V?tt?ﬁ’gﬂmﬁmgrﬁu??ts ﬁg?rp hi gus,
bul | ous penphi goi d,stepgisberenihg=df including sxturas thecsmf inaall ratiogi oedenas,
vasculitis, erythema, cutaneous eosinophilia, |upus erythenmatosus, acne,

al opeci a areata, keratoconjunctivitis, vernal conjunctivitis, uveitis
associ aPed with BEREWeuRdsef fenda ! accerding to climsbiofhavinglediGad if GIPYS diitheal
cornea, dystrophi %inﬁiﬁF‘tJ\tﬁbisaH bt ®ss &ahagalt 54 .eukoma, ocul ar

penphi gus, Mooren's ulcer, scleritis, Gaves' opthal nopathy, Vogt-

Q
3

8. Process for the preparation of the compounds of formula (I) according to one or
more of claims 1 to 6 and 7 and salts thereof, characterized in that

10
a) a compound of formula A
T (0]
| N
w
= Rb A
Ra
15 wherein W, R, R? and R® have the meanings given above, and T is OH, or a

leaving group, such as Cl, Br, 1, imidazolyl, pentafluorophenoxy or the product of
the reaction of isobutyl chloroformate with formula A, wherein T is OH, is reacted
with



Koyanagi - Har ada syndrone, sarcoidosis, pollen allergies, reversible
obstructive airway di sease, bronchial asthma, allergic asthma, intrinsic
asthma, extrinsic asthma, dust asthma, fgronic or inveterate asthma, |ate
asthma and ai rway hyper-responsi veness, bronchitis, gastric ulcers,
vascul ar damage cal®a&oBpoundehieméaBodi seases and t hrombosi's, ischenic
bowel diseases, inflamuatory bowel diseases, necrotizing enterocolitis,
intestinal |esions associated wi th thernal burns, coel i ac di seases,
proctitis, eosinophilRc gastroenteritis, nmastocytosis, migraine, rhinitis,
eczemm, interstitial, itis, Goodpasture's syndrone, henolytic-uremc
syndrone, diabetic % At ;thy nultiple myositis, Guillain-Barre syndrone,
35Meni ere' s di sease, pa mul tiple neuritis, nmononeuritis,

radi cul opat hy, hyperthyroldlsgL Basedomls di sease, pure red cell aplasia,
apl astic anem a, hy v em i di opat hi c thronmbocyt openi c purpura,
aut oi mmune hennlytlcianenla agranulocytOS|s perni ci ous anem a,
nmegal obl astic anem a, 164 anerythroplasia, osteoporosis, sarcoidosis,
fibroid lung, idiopathic terstitial pneunonia, dernato ositis,

| eukodePrma vul gari sNheer'hBLVoﬁi‘%R hAvgAe Beaniiastaian Insiamc! 18 dhaskreseanice ¢f a
cutaneous T cell | ywipdseBaseCdiichBs 6n hinieMRE YEA DIER WK BMMG or ifdagé T@SOHEHOSI S,

Sclor oder . Vegendr® EeHPRH DenE RGeS 3 s IELRE FeRdhd

eosi nophi l'i ¢ fasci tpraducl iesyotizesl, of gi ngi va, peri odontium alveolar bone,
substantia ossea dentis, glomerulonephritis, male pattern al opecia or

al opecia senilis by preventing epilation or providing hair germnation

and/ or 1pronot i ng ha#nd ogtéanallya base caaeid REiNE fsmalat! is coryaTted|inp oas el itssalts/,
pyoderma and Sezary's syndrome, Addison's 10di sease, |schen1a reperfusion
injury of or£ns whi ch occu s u on reserva’:?})ltF)n trans‘g)l g f

i scheni ¢ di sehse, @FI‘HB"I‘C@R" 't'°'g§%?ﬂ§|?8 37608 CRBPIY sacc% ¢ 13 ¥ePhused
by drug or radi at intne of datine ite6 asdiT end/erhlarmatsuticallcisahleyderichives itautanganal
ey oey, |« S8 Fat SR B IR0 S tg%kigi%s el iPANGRs:

pul monary enphysena, rosis, retini ment osa, senile

macul arflSdegener at |aoﬂoptmeﬂytexélalen§@a¢/pr W@UVa@@r neal al kaI i burn, dermatitis
erythema mul tiforme, linear |gA ballous dermatitis and cenent dernatitis,
gingivitis, perlodontltls sepsi s, ancreatl s,, di seases caus gr

envi r onnent al 0ol | RierBaceutiGs poéQP FHOYERES Eaétr?éﬁag?"a%li"é aGeording 19 9NA% and
hypobar opat hy, di 3&asef dms edo @yi Biand arind/er pirarhacdutdally eseblcClarighteas,e,

gencel’ 5 disease. DHIRLITINS SHERAL bl SereBEbHBMhdr g AR Bor in

ers, s
scl erosi ng chol anézla e Sr i ver resec necr osl
necr osi2é all ratlos and at Ieast one further active |ngred|ent

11. Set (kit) consisting of separate packs of
(a an effective amount of a compound according to one or more of claims 1 to
6, 7 and 8 and/or pharmaceutically usable derivatives, tautomers, salts,
25 solvates and stereoisomers thereof, including mixtures thereof in all ratios,
and
(b) an effective amount of a further medicament active ingredient.

12. A compound of Formula (l) according to one or more of claims 1 to 5,6 and 7, and
30 pharmaceutically usable derivatives, salts, tautomers, solvents and steroisomers
thereof, including mixtures thereof in all ratios, for use in a method for the treatment
and/or prophylaxis of an autoimmune disorder or condition associated with an

overactive immune response.



caused by toxin, viral hepatitis, shock, or anoxia, B-virus hepatitis,
non- A/ non-B hepatitis, cirrhosis, alcoholic cirrhosis, hepatic failure,
ful mnant hepatic failure, |ate-onset h&ggatic failure, "acute-on-chronic”
liver failure, augnentation of chenotherapeutic effect, cytonegal ovirus

i nfection, HCW infection, ADS, cancer, 25senile denentia, trauma, and

chroni ¢ bactefrd al Usefof6drhsiunddstcagitrldi®one or more of claims 1 to 5, 6 and 7, and
pharmaceutically usable derivatives, salts, tautomers, solvates and stereoisomers
thereof, including mixtures thereof in all ratios, for the preparation of a medicament
5 for the treatment and/or prophylaxis of an immunerogulatory abnormality.

14.  the use according to claim 13, wherein the immunoregulatory abnormality is an
autoimmune or chronic inflammatory disease selected from the group consisting of:
systemic lupus erythematosis, chronic rheumatoid arthritis, type | diabetes mellitus,

10 inflammatory bowel disease, biliary cirrhosis, uveitis, multiple sclerosis, amyotrophic
lateral sclerosis (ALS), Crohn's disease, ulcerative colitis, bullous pemphigoid,
sarcoidosis, psoriasis, autoimmune myositis, Wegener's granulomatosis, ichthyosis,
Graves ophthalmopathy, bone marrow, organ transplant rejection or graft-versus-
host disease, transplantation of organs or tissue, graft-versus-host diseases brought

15 about by transplantation, autoimmune syndromes including, rheumatoid arthritis,
Hashimoto's thyroiditis, myasthenia gravis, type | diabetes, uveitis, posterior uveitis,
allergic encephalomyelitis, glomerulonephritis, post-infectious autoimmune diseases
including rheumatic fever and post-infectious glomerulonephritis, inflammatory and
hyperproliferative skin diseases, psoriasis, atopic dermatitis, contact dermatitis,

20 eczematous dermatitis, seborrhoeic dermatitis, lichen planus, pemphigus, bullous
pemphigoid, epidermolysis bullosa, urticaria, angioedemas, vasculitis, erythema,
cutaneous eosinophilia, lupus erythematosus, acne, alopecia areata,
keratoconjunctivitis, vernal conjunctivitis, uveitis associated with Behcet's disease,
keratitis, herpetic keratitis, conical cornea, dystrophia epithelialis-corneae, corneal

25 leukoma, ocular pemphigus, Mooren's ulcer, scleritis, Graves' opthalmopathy, 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, bronchitis, gastric ulcers, vascular damage caused by ischemic

30 diseases and thrombosis, ischemic bowel diseases, inflammatory bowel diseases,
necrotizing enterocolitis, intestinal lesions associated with thermal burns, coeliac
diseases, proctitis, eosinophilic gastroenteritis, mastocytosis, migraine, rhinitis,
eczema, interstitial nephritis, Goodpasture's syndrome, hemolytic-uremic
syndrome, diabetic nephropathy, multiple myositis, Guillain-Barre syndrome,

35 Meniere's disease, polyneuritis, multiple neuritis, mononeuritis, radiculopathy,
hyperthyroidism, Basedow's disease, pure red cell aplasia, aplastic anemia,
hypoplastic anemia, idiopathic thrombocytopenic purpura, autoimmune hemolytic

anemia, agranulocytosis, pernicious anemia, megaloblastic anemia,



10

15

20

25

164

anerythroplasia, osteoporosis, sarcoidosis, fibroid lung, idiopathic interstitial
pneumonia, dermatomyositis, leukoderma vulgaris, ichthyosis vulgaris, photoallergic
sensitivity, cutaneous T cell lymphoma, chronic lymphocytic leukemia,
arteriosclerosis, atherosclerosis, aortitis syndrome, polyarteritis nodosa,
myocardosis, scleroderma, Wegener's granuloma, Sjogren's syndrome, adiposis,
eosinophilic fascitis, lesions of gingiva, periodontium, alveolar bone, substantia
ossea dentis, glomerulonephritis, male pattern alopecia or alopecia senilis by
preventing epilation or providing hair germination and/or promoting hair generation
and hair growth, muscular dystrophy, pyoderma and Sezary's syndrome, Addison's
disease, ischemia-reperfusion injury of organs which occurs upon preservation,
transplantation or ischemic disease, endotoxin-shock, pseudomembranous colitis,
colitis caused by drug or radiation, ischemic acute renal insufficiency, chronic renal
insufficiency, toxinosis caused by lung-oxygen or drugs, lung cancer, pulmonary
emphysema, cataracta, siderosis, retinitis pigmentosa, senile macular degeneration,
vitreal scarring, corneal alkali burn, dermatitis erythema multiforme, linear IgA
ballous dermatitis and cement dermatitis, gingivitis, periodontitis, sepsis,
pancreatitis, diseases caused by environmental pollution, aging, carcinogenesis,
metastasis of carcinoma and hypobaropathy, disease caused by histamine or
leukotriene-C4release, Behcet's disease, autoimmune hepatitis, primary biliary
cirrhosis, sclerosing cholangitis, partial liver resection, acute liver necrosis, necrosis
caused by toxin, viral hepatitis, shock, or anoxia, B-virus hepatitis, non-A/non-B
hepatitis, cirrhosis, alcoholic cirrhosis, hepatic failure, fulminant hepatic failure, late-
onset hepatic failure, "acute-on-chronic” liver failure, augmentation of
chemotherapeutic effect, cytomegalovirus infection, HCMV infection, AIDS, cancer,
senile dementia, trauma, and chronic bacterial infection and asthma.





