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WD 2009/ 043890 1 PCT/ EP2008/ 063185 Oxadi azol e di aryl
conpounds The present invention relates to oxadi azol e
walc@ophsseonpounds, their use as medi cament s anPCT/EPE08/063185
use for treating multiple sclerosis and ot her
di seases. 5 In particular, the invention relates to
conpounds of f or rmul aOxpdliazofepdiryhsompeunds 11 0 RC R
~0 NRb 10 wherein Rl, R2 denote H, Hal, CF3,
3 or NO2, Wdenotes CH or N, 15Ra|sAr
Themsenblytqnggrp @ateq{g@g%a@le_dlqrylaiomﬁagunqq Heir Ngpas mdlq:%nqqts and
theuAt,lse"lerI trea@@muﬂﬁg%cle%,an@b'thef\measég"z) nN(R3) 2, OA,
especially OCH3, (CH2)nSO2N(R3)2, (CH2)nNR3SQ2A,
(CH2) nN( SO2A) 2, 20 NR3CON(R3) 2, NR3CQA or (CH2) nSO2R3,
In pRtidearothe snvAntidd@Alate€SAcontidlAds SAulGON( R3) 2 or
CSN(R3)2 A is branched or linear alkyl having 1 to 12
C-atons, wherein one or nore, 25 preferably all
H at ons may berfepl aced by Hal, especially F, or 1 to
7 H atons may BE pl. aced by OR3, CN or N(R3)2 and
%r eferably 1 to 7 non-adjacent
fepl aced by 0, NR3 or S and/or by
HC- groups, or denotes cycl oal kyl or
k¥l en RBving 3- I7 ring C atons 30

wherein

R', R? denote H, Hal, CF3, OCF3, CN, or NO,,

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, NO2, (CH2).N(R®),, OA, especially
OCHs3, (CH2).SO:N(R?),, (CH,),NR*SO,A, (CH,),N(SO,A),,
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,

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

Hal is F, Cl, Brorl,



Hal is F, O, Br or I, W 2009/043890 2
PCT/ EP2008/ 063185 Ar denotes a nonocyclic or

whramyokise) unsaturated or arogﬁtic car bocycl i CPCT/EPZP08/063185
having 6 to 14 carbon atons ich may be unsubstituted
or nonosubstituted, disubstituted or trisubstituted by
HaIA,r A, CI-QCE*?”OQISIEN(“F@’PZC“C od:@/cllcN( Lp@;g;}aty’ratm’aromatlc carbocyclic
N( SO2Me )iy hdMbg EHMRZartohr 3tonfedtish r@%fecﬁasabstmw S

pﬁ'g’ﬁﬂ“( RS 9§L@§{fmte%@§%d S %&ﬁm A CHS&%%HZN (R%),
-g RSDRP MNRON(NRB) R(SO#e),dE8NOCOORA, CRINOCHL ICION(RT),, NR*COA,

et or 0 Ta U B RSP REC M SEERrCh: SOREPOR anapviey

heterocycllc havi‘ng
at ons V\HC%)zhﬁ%OCb%s anﬁwrtﬁﬁlﬁﬂﬁéﬂw@@t\l@ﬁ »or
nnnosubstltuted di substituted or trisubstituted by

Hal 3)&@ [ Q(R3) 2] n- OyC oal kyl , CH2OA
CHi'h R3) 2 ote@;a OnoCKC ONpIRSTiC, P@‘@p@tgdz unsamrg@gpéyr@mahc
NR3CO\|( RabedcydNERing @\hng'{ CaR$br] b TOQRSor S atoms which may be

802 N( m?%“b@gd BL’ER’WS’\B%&EA%;?IS@??@/%%‘? OF%%“T%" REHpLA. -

H or A [GRYIRAL SCIR®)):cy@palByl, @H.CR\, CGQN(WB,,OR?OF@mws, N(R®),,

phar macgiid sah ) ngﬁ@{zg%é ?:‘?Jﬁé&gé WfCooROERES. CONE:

t aut omer reof so "her eof,

m xt ur e§R%¢\@4\é¥R SALPRT: SOLNR )2 THRA, d@ﬁp‘dmdéyl @fd/or SOzA

formula (1) are preferably binding on receptors for

sphi,ngosi ne 1-phosphate 25 (S1 P). S1 Pis a

bi Hacti ve sﬁﬁfﬁﬁ ipid metabolite that is secreted by

henmat opoi etic cells and stored and rel eased from

acthyated platelets. It acts as an agonist on a famly
protein- coupled receptors (GPCR). Five

sphi ngosi ne 1-phosphate receptors have been identified

(S}P1, S1 PR 3 and S1 P5, al so known as

enéot hel i al ;Of fgzzr gn% |5asf&|7§r41f8genes whi ch are Edgl,

Edg5, Edg3, Edg6 and Edg8 respectively), that have

and Whe@sRE@REICRICEMARE demBtivdsSSoiitdd] Blfontdk, kAR 3 stbigtnRers

we conserved I n human and rodent speci es.
thereof, including mixtures thereof in all ratios.

The compounds of formula (I) are preferably binding on receptors for sphingosine 1-phosphate
(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

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
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.
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S1 Pis involved in a nunber of cellular functions
such as survival, proliferation and i nmunol ogica
WO e®posmses. The conpounds of fhe present i nvenPCDRPANE063185
preferably acting as S1 P,/Edgl receptor agonists and
t hus have i mmunosuppressive activities by nodul ati ng
35 | eukocyte trafficking, sequestering |ynphocytes in

FTYY26 8NtHyblmdd, AdRiseletive B1e$ agcﬂm dxe.tt@hfnarnbaq)preysw activity and

cell-cel|l tera tions required n effi
shoysieTrbep B Ut ey Lol BRI R R AUHpE SeBtsis Numerous
publidatiomerce e becradireadyrpasisiiddasth gt tampoungd: Gystdr JGOANDA RS Immunol

25 e Bae00d b e nbr BB E o Bost™ Trenes Immupol

281021101, 28I eX¥ednAC Slin Pransdant 287 $8-é%e 12066, Kappos LN Engl J Med
355{TDMAPEL DRSS MRS WSrGE N MAdi Y MRS 555 bgysodonggaepeut i ¢
effects’in the treatnent of relapsing-remtting
mul tiple sclerosis. Numerous publications have been

Imr’@hbﬁﬁ)@hésﬂ\!@béeﬁﬂmi‘ﬁe fHihBOudehl f LRI Qbvily o@ﬂaﬂrﬁmud&ammc

nfagTiay Y G gses JpA I Rg ST ie (BPEs YRR CioBE LR Srhrits,
type2 abete¥ opellitsCinGammatbrainsyal dintas2e,; bB8y didsis2 0dfdis did ppies

ol g5 45302 AL U B0 s
psogasis. Putpiireyneeyssitis. Wegeners grenyematesis: I@iﬁhy@a@o@w@me and

ophﬁltérn%'bbﬁny 100pi0f AR HlaYastinRe #8&Sare biR6 lLBEHING payE e ¢
us erythematosus, chronic rheumatoid arthritis,

Chewygérapeﬁlcaﬁﬁmégs fﬁéthﬁutﬁea@enf HraeasRiat YrRhoBRREnd !ﬁ“g%fﬁ'é%s

b|||ary cirrhosis, uveitis and other disorders such

seas rati l o , .

t haﬁéﬁsﬂ F"é‘BF g‘a 88‘?8%’%"?89{?‘*’&3&3{‘%{%‘{3& 'O’b%fF 8?'&%%? P4 agonists with
improyes plidrsacolggipahand/ sr ghermudpentiesosi s, i cht hyosis, G aves

opht hal nopat hy, atopic dermatitis and asthma. They are

al so useful as part of 15 chenotherapeutic regimens
Thefpigsephiaventienusas semepunda vt Beraula ()p A eherg ageidicale sapie gsrivatives,

saltd, taliGerD @RV afeRURY sfehtsofaks tﬁ@r@@pMBIQ&ngfm)&lﬁ}Ss %%%eiﬂtall ratios, for
i nvention are sel ecti Ve S1 ﬂ_?Or” stsS with |

the BRE RO GQT e EALI P BRHI SRS TUENS JtriSeaaes 1 ahih the
inhilfiticrs ettivaiiony esguiatdn, ASE@Sr @OdYNI0N d8S OF , recypit Is@nélltfangddtion plays a
phar maceutically usable derivatives, salts,

tautomers, sol vates and stereoi soners thereof,

including m xtures thereof in all ratios, for the

Th uQrtﬁ@Err rit ‘Prﬂ/eﬁ’tiongylrés’fg%[s)fg Eﬁsetsgf)wbg\ﬁﬂd% Wﬁ:ﬁ %gé‘éqo%&?s/ Hthe

axis o

S1 /:,Eﬁg%ﬁce@tﬁr epragialiabavang, S%ﬁ@ﬁ\/%r@%ﬂ%ﬁﬁa’%ﬂ%dﬁ@@ PAn S1P4/Edgf
recdpB$ 8BL&ve Slg8MAIhat baRHEHdet bR chiré SheRapidstr@-extends the therapeutic

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

role

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.

The oxadiazole diaryl compounds according to Formula (I) 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
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25 Thus, the present invention preferably conprises
conpounds whi ch are agonists of the S1 P,/Edgl
w0 emepisssp) especial ly having %el ectivity over PCEBEBD0S/063185
P3/ Edg3 receptor. An S1 P,/E receptor selective
agoni st has advantages over current therapies and
USG@:W'@M“QW@@F@&%Q@E@W@ reafieier0dgiPns Pap WY Yt the particular
rea&my@sgdv@hﬂs@ee@%@m@h conditdnk Bah Bebdtermilel rtRdpdrdryskilled in the
wi.th hi}’genh a? 8 dd 30 thus inproving efficacy.
art, 49{80 FHIEHRRUBYS IO PIREFIUSSt ates to the manufacture of a
nmedi canent for the inprovenent of vascul ar function,
' r . ' Iy: ' 4 h acti ve
TheduU B A ikl OB IGL il Mnhofl B "G &
aq. @@nmhdz\s(h@wbar(gham@, Lt @GtePomenimidig(an)). iy (M@qbsépamlﬁdmlcromolar)

ming mmté SR ('nMInﬁé/tér‘ 'rﬁﬁbﬁ(nﬁﬁrﬁélé)' R (FRRGILA! . puﬁﬁé‘tgwgtd?)ﬁmt) eq.

ovm ng ener al’ net hods and procedur es.
eql&ﬁﬂﬁ’@cﬂ‘b Btfilitenaul (tReioker) y‘b@%éﬂce&mtrﬁ%ﬁw
bis @iw@hwmﬁomhopwdmrtdpamaeﬁe BHC (t@asmtbfapcatr@mr;r@w(ca&)obenzoxy)

CD@i; ﬁgpte@%g%lmfﬂ{rg}?gﬁ%@ c{eu%ﬁ%tgg thgp@k)cya &g\gce}/onqme), conc.

(corzO et 38BEX (Gy dREEA&TR,ADBT (MBS L8 bexyUsichbdiimldey O CR (dehlaraethane),

DCI%;&%h@&omgﬂgﬁ&uﬁdﬁﬁ%yogp gf r% %jg)nﬁll':rmééu%oﬁ%g%%ﬁpa*ing), DMF

cular  Teactant vent s’ used
(dirf@éiwﬂwmam'@) d%i‘v‘lS@éd'@@théllSh*fcﬁ@d) M Ords (Jevtswmtedsdinpthggulionide), EDC

i Bﬁmetr@ﬁ EmunBSdrch%IsOé{Ml&@oda%ld?) g tE?ébtrstg%?%Mz‘%%on SEthP&cetate

WA DS AR AeBE gt F VT (HIGRImegYipgiashpy). HATU
(dimetHyldmiigg-) 1,2 BBridzoiol4,5- @])W‘din 3Mdiy)(n\@@}a@@ HiethyPMnmonium

hex%fm qpﬁﬁn%hgge; I—I_ﬁGCn (}:rlllqg] rSce Lmufsirgr‘tr?r[g?tpgrﬁﬁgya Om}{ 2-propanol),

K2Coq (potE(selqm aaaboaate) LQ‘(L|q@|mOHrmmat0gaphy) plle @Hin(roetbénd) elk/lg$04

ma@% s ﬂ'l\flé Lrjgésas)shs @étgﬂﬁ%t&)zjv?rBE {Meftw/ ert-butyl ethen, M.
Metp@xyra 3 rm@}hyét&nmmyllfqnyl m'@r@webﬁt)emhb&% SO‘i@m@D@.'LbP”ate
NagH] wdﬁfn%&ghﬁjhhé)r QT (0 methid3SIH MR ﬂM&t(ﬂddgﬁn\h@gheh

t
ResCRyErb R They (A theES Bt g AL e odegte).
PyBOﬁH_®_C(lIS\érQbmeid1@me-oxy-tE£Mr(cﬂd|ﬁd§1-bbdsspn’6rﬁ|lhlﬁme&afluab&osphate) RT (room
tem%%:aéluieg tgpx%/(?nn?)ﬁ |r|p18dlﬁ;!|atn§?f% dﬁ\ﬁg slg%eq %riﬂs? 8Xt naé:t nChJBTU (2-(1-H-
benMO(een -yt Hy3, %t@trﬁmuhuiebomum\maﬂltﬁ)mé HenategrTddAettiethylamine), TFA
(trifl?ﬂ{%e[ﬂ Lay A '(tgﬁ‘%h d’%%argy'{'s Thin fayer Chrematography), UV (raviolet

I net hy pr o yI carbo Irm
(El ectro-spray ionization), Et hyI acetate 15 (et hyI

Depaﬁ@ﬁ@bre)he nlétut?%ofl(F@H rE IRy R'eRhgkd W dtedht 6t lrtegiEMAay be
ren car
sle S TR A PR PhabY o h s pepeptilsiip g olowins

schemad Ry |Ré,r%] RUIRﬁEhdﬂW araasBbouerdefined 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
methods and procedures described hereinafter in the examples may be employed to prepare

compounds of Formula (1).
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hexaf | uor ophosphate), HPLC (H gh Performance Liquid
Chr omat ogr aphy), i1-PrCH (2-propanol), K2CO3
w@ pwvasspum car bonate), LC (thui d Chromat ogr awy)zpzoos/%slss
MeOH (net hanol ), MgSO4 (maghesi um sul fate), MS (mass
spectronetry), MIBE él\/bt hyl tert-butyl ether), Mr. (4
Ger@gallmgomwyn% of Bormglg )q@gtbﬁwr%@@ysquplkgg@p)aryl amidoxime of

Forivib 11 C &V hcaﬂ%kﬁ@m@%@dbm i Q6m{hﬂlﬁﬁted dRBI thereof, such

d net h h .
as férlqluj Ibgpgﬁﬁaﬁ%\/{d{rq@mg gswﬁéégtemﬁﬂi{%%%moﬁé In%g)R and w
are (¢fired ak ab@vier aphaingd hda@irente Jeaklabetbiondls fdPEMch coupllngs and
deh&ﬁ?t?orﬁg)éy%aé: \%nageﬁe A |8|trﬁa\/§%pl% b&&r&%&o%%ﬁlbﬁszéﬂdem&hods well known to
thosw@%died mdh@ght@spemr@?n omla(zolcérmn arearperpedonyliepcidRnd an aryl
amid&EhE™ ?/'f&ﬂnr{g' dﬁea)md o%?i‘c'/atlvg§§&%sa§rﬁéad chibrige b5 Adcfh P8 Srboxylic

eXtraC |0n
acicinara siie. iogyl piarids s tnicenacaioaioly past &yahie phosphine (0.0,
Polyin®drsapdones leh@ﬁﬁbl‘ﬁ)sphl?ﬁ&ﬁn (Herdrdehnyé arf@b@éﬁoe of béses such as TEA,

DIE%\,EI-IM/IM |ﬁ§§;§l?cb%n§o Vﬁﬁf w ga#ﬁl (Tﬁj%/to[r &!\%/Fd 382? tjﬂrr’rg)ggature rising from 20 °C

to 20 pridh a’fgwmmurtshegnatemoer tof24Ra ThdbhtaiRed &Rid cHR&idamekbyWe coupled to

an ﬁé&xﬁﬁ%%@oﬁﬁgﬂéglﬁ ér?d tﬁ%tngmggﬁﬁ%ﬁg@éﬁaﬁg%ehﬁ%tgﬁ netﬁ%ér%gence or
abSm@@b@SQSISU@SQE’rﬁﬁ%@'H\ N of eyridii ing sgtrbicsniveptsurh as DCM, THF
or to'ﬂlfbne%t a @mpe’?ﬁu@ngm\ﬁr@ﬁﬁatﬁ& ﬁb@‘f@aﬁiﬁ QW@ br@feHB%/ 150°C for a time

escrlptlon he oxadi azol e di a
ranqiRghiFRST A brut e ew@?%ta aP%Ut 4 rhrreﬂeffribi» 3%’1‘“”9??%’*'1%?@)’&'3( &AuPling
agehBYsUgk as Dﬂt&f@ﬂfrﬁl@bdftb Qﬁlyméﬂ@pbyrt@/ﬁblkﬂhl-@\Icﬁé@flﬂlhﬁ]@ salt (polymer-

Sta
suo st Reipms = S5 by Ry e kBN B Bibigyyamats reagent)
EDG biitiBlY th thy prehertoecr tlessinpe gileses Sivb ak GEAORIEARG Niydhipraduitable
solvéﬁr %ﬁ QQB&N@?@F%F BW%‘F aetémggr%ﬁ}éé gﬁfg 1‘?&5 %b&ﬂfzb @é t(# Sdub8o -c,
prefp@pmt womt)?mpw%(ﬂ@/@&@%@f%e WEPQ@QQF%MBQE? used.
General ly, compounds of Fornula (1) can be prepared by
coupling an aryl am doxi of For mula (111) and an
aryl carboxylic acid of F8FRMa1(1v) (or an activated
derivative thereof, such as formila 11) and by
dehydrating the resulti ng interms e; wherein Ra,
Ro, R R, R2 and W are definey above, as outlined
Scheng@OC:]r ofeRer al o pr\;\?t ocol s Hgmr csuch oupllngs nd
i %QdLaLwn&aLe g| en bel ow' i "™ he Exa s _NUS]
con&l | gns,, affgs,met-hod “ KnownigaorHF t h@ e ski e
time art to prepére an oxa& azole froman aryl
carboxylic acid and an gryl am doxine, by form ng,) an
acid derivative such as an acid chloride by reacting
ountihef chnhiaw) ¢ah beaubitadhewt ftdm OxrapyUnds bi Earindia (1 h¢ outfled in Scheme

2 bthHLz ?J(J‘Hgt%n o(f therr{ltPoht!B%ﬁ%%Qr?et gghé)ﬁ¥4r§%%q&1/h%h géH tlt)eagén%rated in situ from
Wmspmrmet)e ar fprmI¢e30|@lr) @ébﬁ‘n presgrceabs ot ceifalysiasye*sagad/ﬁ a&Kaney

nick-lér,E&v using reducing agents such as iron or tin(ll) chloride, or using metal hydrides such as

Comp

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,
preferably from 0°C to 80°C, for a few hours.

Scheme 2
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10 DIEA, NWMin a suitable solvent such as DCM THE or

DMF, at a tenperature rising from20 C to 200 C, for
wa@2doemuisour s, e.g. one hour tg 24 h. The obt ai PedEP2D0EI063185

chloride may be coupled to n am doxi me of Fornmul a

(1'11) and the resulting internedi ate dehydrated in the

r presence&or absence of hages sucR. as TEA, DI EA, NW
or Ipywi di nedn a syt abl (ﬁé\ﬁygmﬁ/@w as DCM THE or
oNnt ol ugng at™ a tenperature,Ni Sing, fr about 20C to

about 200Gs preferfly 150C for a Pikne 15 ranging from
about 1Qum nutes to about 24 h, pggferably 30 m nutes.

Al ternatively, coupling agents, such as but not
Compogndseef Fosmyallgrandios (|ph 621 kgjobtained from compounds of Formula (le) as

outlihe@|nkSthere BNby§ MBIt F s d grol® LYIAE BikyISUIRBRAEHIGHes. This

Mikai yama' s reagent), 1-nethyl-2-chl oropyri [ -
roaQIGB L] AT RIS P G PERSPENEAE e AU 73 b IALEA or pyridne,
in apuiehEDd/eor suabae DO/, RICE) ABE sdiowab, BIdF SEDMALDRI BEAvixthieNhéraof. This

. Sui t 0 S : r o o
oot iRy PRIRE s RteaR Rt o kT Piapahio 6B ebbusgooc
prefprablydioat) ¢ tatt07lo matfewpewrat ure, for a few hours, e.g.

one hour to 24 h, may be Ysgsine3Scheme 1 R2 HZN R R

2 RW(COCI)2, DVMF, DCMRa WHO N (111) RRa We n N

R R CO2H Cl 2CCN, PS-PPh3, THE Rbo CI DIEA, THE R O N

(V) 0O OR (I1) (1) Gonp ounds of Forgrula (la) can be

aigned from Conpounds @f Fornul a as outlined in
R? 25 2 by the tion of tdh roto an
am.pe, using hydrogen (which can be gengrated in situ

fYxom amoni Um f or mathe_gr f oembrc aci én the presence
(j;/fia nmet &lrdigatmdsyst such as Pd/ C or ney nickel, or
wisj

ng reducPy agents such as iron in(ll)
chl@ride, or using netal,hydrides suc mlithium
Ral um’num hydride, i a suitable sol #ent sdch as a
| ower al cohol, water, THF, dioxane or ether, or a
megit ure t hereof, at a (enperature rargi ng from about

Corr;p;oggc\% ﬁ%&?ﬁtﬂé‘{l%&:gfg rgr:eé o%ﬁgin% ﬁ&‘ﬁ%@%é{urﬁ% %mcg)rﬁdao(lhgggoutii%d 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
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
RW
.
R y R
o)
R o} R®
NN
N, 'c}‘) HN(R3), o)
W// Wo
. N(R
) R . (Ry),
R
(Ih) (lg) (If)

Rx denotes hal, alkylsulfonate or arylsulfonate
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WO 2009/ 043890 6 PCT/ EP2008/063185 Ra WR2 Ra WR2 N
RLSnCl2 NRL ONH2ZN 2 O-NO EEOHONO RR (Ib)
w@ b@yp/osapounds of Fornula (|1 z) and/or (1d), cearT/BR2008/063185
obt ai ned from conpounds of Forrmula (le) as outlined
in Schene 3, by sulfonylation of the am no grou
Compgupgs @Iﬁ@wlﬁﬁll('f) 67y Pe APtainpeisem cepaundp eflcarmy (&@Ey BRe step
oxiddfdeudiny rbs@enmn 68 KM Ol BEKMr@eO@ﬁp&fnd§oh€t§ﬁuI%lél‘ir)h:aﬁl%lso be

obtqj@lbyﬁdgo- FEP c:?: gr!)g%%é)u D{qﬁr;mos'cﬁu' t b%heglr%s;gpnﬁttgg l[‘ransformatlon of
the tdteOeiohoieyints an pldaiotde HCH) usingicenvealidrial grndftionsi@dhas, @t not

Ilm%;‘3 g?g/{ng% I%F §¥v{ar%rb9<@%9cl ﬁ'ﬁg%?c%ﬁajgtegg?rﬁs%t ggggsctnq%@g énr’%%rn?dlate (1j)
withRIn dRidapt sucIRas podign chifite G hiprepgtioN cASOR g rfaxmpl inNfke grelsence or the
absgc‘%rb‘#é%rasé\&uch aQSO(IJDIXrWdﬁhI Ht%g d)h?épﬁéte%g% su\ﬁla“blg\éolvg"nt Sﬁ@‘l as water,

Compounds
THF@f"OF@“rerﬁflad“'(‘IUfG) th%r&ﬁf E@S W&%‘é@r@ﬁ?f&?iyd&ﬁfﬁ Lﬁﬁ’o% ad¢mperature
randn®y fdth abdut ID0°8 %0 dut 6avEdpricferabhEe@ie° GHono°t I fansfedrHouRy

dr I |ety into a | eaving group such as, but
prefﬁr@glyl%m{)d%“p@o "Sal kyl - or aryl-sul fonates or hal ogens

(preferably G, Br and |)ScHéme 6bt ai ned i nternedi ate
(lg) is

(Ih) (1) )
The compounds of Formula (I1l), wherein R', R? and R° are defined as above, can be obtained
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.
Scheme 6
R2
R R
/@ ; NHZOH, EIOH, H,0 1y
> |
~
NT Ho R
\Rc

(i

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

2-ethoxy-N’-hydroxybenzenecarboximidamide
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then reacted with an amne of Fornmula HN(R3)2 in the
absence or the presence of a base such 15 as TEA, DI EA
W@eoopp4isoh ne, in a suitable sglvent such as DOMT/EEH)S/063185
THF, di oxane DMF or DVA or m xture thereof. This
reaction is preferrably perforned at a tenperature
S-flyosgilyrgreywrmetbetrPenzsrceasroxiitdamid®0C, preferably from
is mafe BRtichREly dEFibad hews Bidptes, preferably from1l to 5
hours. Scheme 4 R R R R RR R2Rz ORzON N
NHN(R3)2 NO NNOW WW Rx Ra NNR3)2 Ra HO Ra
The(cbmpo@rdg)of Ebrnfula (I\BxwhkeraiatREant &P areadekiyddsad 4bomatoan de obtained as

outI@%X |n5éghgtg1g %tvﬂ]g%a%ﬁog ?e/(t%rl)?g%ﬂo 5BongTtr{%P38% Oépgzgﬁégg of the reaction of

a cmqalhwa@fblefsﬁcmMW ghing (RyHbwith & campmeroiridemailaie 48uorgbenzoic
esterr @Q&%mesmst &e%cgyp%e%e c%%%(%gﬁch COMPRURER o@NMM ata

Forrmula (li) can al so be bt al ned by a two-ste
temppratEigrena o @eytredL Fonab@éhbﬁﬁ’ec prefeighlyfat Faom @W@Erafuée for a few

houtsh€.gt srnsuPioaltH g é@lftablé btvenChlZHs MM TEYOH IMtHR rasllting ester can

| dehyde (- CH usi ng vent i condi tions su S,
thordgs AT S 14 g et s oBie ANBsiTORne b R TiiBods ien
knowe twthdsesskéipd ooths bStstich as betaot imigedtit theiuse ef apdiaab@irgdide) e.g.
||th|d>41$19d68‘>9de°’§{p516\%&§#d99? ﬁlspo%%gu”m t'Ux%re |h% suT Iéscgl\?e%?%uc‘ﬂ%s THF,

or me resen or t Sence
metb@@éorsvmiw asigees theredl, waﬁ@m@ih@s‘pm@from Abeut 207" € dbdlwut 50
°C, ?l‘é“e\f@dv atFHGH teRSoARER! for a Toimourd, @205 Rur & M Kt ure
hereof. This reaction is preferrably performed at a
tenperature ranging fromabout -20C to about 60C,
preferably fromOC to 40Cschéme @2 few hours, 10
preferably from10 to 40 hours. Scheme 5

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
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
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
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
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R RRR RRRzZ/ p R ORON N-NNXO NNOO

w ww/ OH ORa O Ra HORa H(lh) (Il') (li) The
w@ooopouses of Formula (I111), erein RlL, R2 anPCREPRN®063185
defi ned as above, can be obtained 15 as outlined in
Scherre6byreactlngacomrermally avai | abl e aryl

:@;L@{ fer &3 ve W by h¥ yl am neHi n &;I‘?:Labl e

. vert—sueh t—e1—|‘v’e0-j & X

R ther®of, preferably EtOH &t a t%%eFHaFtHdrethan i ig
from about 20C to about 100C, preferably 20C 8 60C

Thef(ﬁhpauncfsQ)V\F&}ﬂwiaS 1V)20h&6RERTEs definERas dbdwd anc_jl_whgreﬂ‘ﬁi is a tertiary
e

AmiER LR GAAPT AR PR 2R SRS R I PP Fyntt Bdpgacton o

a cdoerhaywally RAaild¥le serdndaxy a@inagRT lo)yihenZ-6roecheaid extel aatiddive in the
presence of a palladium source such as Pd(OAc),, a ligand such as BINAP and a base such as
Cs,C0;3, K,CO3, tBUOK, tBuONa, TEA, DIEA or NMM. The reaction is preferrably performed at
a temperature rising from about 20°C to about 150°C, preferably between 80°C and 120°C, for
a few hours, e.g. one hour to 24 h in a suitable solvent such as DMF, EtOH or dioxane. The
resulting ester can 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.

Scheme 9

Br
R CO,Et Pd(OAc)2 BINAP CO,Et

Cs,CO,, dioxane (v)

The method for preparing the compounds of Formula (1V) selected below:

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

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

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
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N - hydroxy-2-(trifl uoronethoxy)benzenecar boxi m dam de

2- et hoxy- N - hydr oxybenzenecar boxi m dam de WO
wWQeM9/0:383890 8 PCT/ EP2008/ 063185 PCT/EP2008/063185

5-fl uoro- N - hydroxy- 2- met hoxybenzenecar boxi m dam de

is nore particularly described in the Exanples. The
3-meihipbRipeIglinot-yilbenapifagid | ), wherein R a and Rb are

4- plgﬁ'fdllrﬂﬁ-‘}ll AarifRbRYRthyDBENZBR et ai ned as 5 outlined in
iary am no group. The first

er
s meee??“bCHm'V ?%cr'gad ‘f‘ﬁ'éea'?)@é’ﬁ‘? Son of a conmercially

avai | abl e secondary amne (Ra-H) with a conmercially
Alteﬁ'n ﬂvé ef‘%ht%géhndlgldp ﬁ&REEZ(R}BCWhe§g L RO hs%%'ﬁﬁep% VD%V(LE% &\Dﬁ?\lmRﬁs an

aryl@t h@teroae/hgrematcan be pbiagetgs ﬁmthrmdarbsgmenko‘(f) {Toe fitsbstep consists of
coudi8G comn?grﬁél@ba'véﬁla%fe 4- %%B&%%re@fe%&waﬁ\%r with 4 merC|aIIy

ours, e.g. one ho In a suitable sol vent
ava%q?éﬂwarxisomﬂferoqzv'@qrow'dr QBs@I @Hh@ aé§ﬂ1€}e”¢%{'ﬁ ayglaplgay s
hetdﬁ&ﬁyIQJoV&ﬁﬁpnﬁé@ogés‘tfé? of 8 BbamBERIQbvdiasBuh® o hMbrdf(jﬁ,ll “fButylstannane,
conditio e SKi

led i .
i eSS O A e BABOBY e A (MNP0 AR CEP SO P R b) n
suitdiyrel s@vantigycheas g mixiurd dfitele rieyeohd ovatat @t a ssodhetaturkyiding Xrosheabout 20°C
to a%&q%‘%‘c‘?}e%wqu@é'f eafewrﬂo&skéjr!eite?a%ll t%oll4\é1$ms |r‘ﬂlllcétbr@s%nce or

han or water or ur es ere
absenrogé p RBsA ch aadFAgPIE o NeHBRwPr ROGE the Aawttptenzs@ es@r derivative

obtd i @h %palnyoea%dfo%% {o&i oﬁjr'p'é[n?ds dcf@BrnﬁJlef @\‘,‘5 %Hé gse & agnetal
one hour_to Sc ene

hydigxidg (2 Hithiysphy depxiqs, spdu@h@rome @f@@”t‘azsswp\})ydromde |n a swtable

solvéhtts@bmaé TME| eth&ranpoaditeisor lixtin@s Maréof,(dt Wiempdgttei r@ngﬁhgjﬁfrom
abom [)&LH %@ C gqefgfea%\%ag ggo%gte@gg?ﬁ% rf%roaafey hS)HPseg g. g’ne hour to 24
gr oup. The first step consists in the reaction of a
commercially avail abl e secondary am ne (Ra-H) with a
commercially available 4-fluorobenzonitrile
derivative in the presenc¥h§medtdsence of bases such as
TEA, DIEA or NMM at a tenperature rising from about
20C to about 150C, preferably at 60C, for a few hours,

Br er abl y RBB{OH)nedt LM iNLaR! B ent such as
or EtG—I—'Fhe—H‘es‘ ptribe 25 | vative can
R™t hén BeMer afFRB ke 1 Nt Q@Meorrespl diNdg “estter

deri vat i veNai¥Cad!:€ondi ti ons and av)

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
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
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,
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nmet hods well known to those skilled in the art, such
as but not limted to the use of a mneral acid such
w@200B1C3890 an al cohol such as 1I\/leO—| Et OH, pref BCEBP3008/063185
MeOH at a tenperature risi ng from about 20C to about
100C, preferably 60C for a few hours, preferably 24 h.
at afe[BPqrlY repgigp fren pleut 28 nC dhakhpubeld ?ﬁﬂd’f@i?@%‘éét fogmgeyperature, for a
few BOIBOINdRe Bbuftenaul a (1V) by the use of a netal 30
hydr oxi de, e.g. lithi um r oxi de, sodi um hydroxi de or
pot assi um hydroxi de, in a Meabl e sol vent such as
THF, nethanol or water or m xtures thereof, at a
tenperature rising from20 C to 50 C, preferably at
m tenperature, for a few hour§, e.g. one hour to 24
SQherre 8 35 WD 2008/ 043890_9/PQT/ EP2008/ 063185 F

Ra dt5RaNCl, McOH= BEIS 20 R CO2H N
(v, orrpounds o|f/|ed}rq)rrrula(I\gr in Rb is
def iMéd as @@dve and wherein | SR°E tETTC@Me  ani no
group, can be obtained as outI ined in Schenme 9. The
first step consists of the reaction of a commercially
avai | abl e secondary am ne (Ra-H) with a 4-bronobenzoic
exdmr derkyative in the 5 Lp<15|$ @e_' of ra_pal | adi um
source such d(OAc)Z such a NAP and a
)SuCh B8~ £Ls K2CQO3, tBuCK t By ?%A, Dl EA
Iﬂa@zﬁpﬁﬁ\fi\/l ﬁe reactlggﬁels preferrably perforrre
tenperature rising from about 20C to abodt¥)150C,
preferably between 80C and 120C, for a few hours,

. h t 2 Aabl | t ch
Atejofiondtanpaiios bEsdmuR (eh el e P gd Dart Elerodd Forhoanbe
obtdinadiraslopgieed inSoyeme 12 othedinst depebndists imbdramipbtign aigtbngmo-3-methyl-

ben?c%‘%%&l o%ﬁ?atﬁgéju%rq)ga%gm? nt lb%%ﬁggﬁ %Qh%}g\‘?aﬁ:h%% I\IEiSelq the

e use
presgpeeadf Alﬁydﬂ @sutirble golygnt $uoh lais Gl Qhyaf (56 eles, temperatumn rlsmg from

roorﬂYé’ﬁMétgl‘% t@‘ébdﬁﬁ‘ﬁ Q@’Sbr‘éfgréﬁfﬂtE&%ééf%O Eng 1§@”'th6er\ fow hours The
sol vent such F, met hanol or water or m xture

bengylig PExstine %ftth'a'rF%Wﬁ%'?*ﬁtan‘ dhen SRR tHeb Ry ara%d@ar%y@et%ch as an
ace@&ﬁcwt re8iokwitp ReDRB #DAYOHtat émdrﬁmersmgwrom robfterfpdreitte to

abouto1%0S ’preﬁergbly%nt%vegr?% é andzéo (Pfor a?ew ﬁours pre%erably between 5 and 24

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
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,

preferably at room temperature, for a few hours, e.g. one hour to 24 h.
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COREt R CO2H Cs2CB1 di oxane (1V) The nethod for
w@e@pasisey t he conmpounds of %nrrul a (1V) sel ece@mEP2008/063185
bel ow. 20 3- nltro4p|per|d 1 -yl benzoic acid
4- mor phol i n-4-yl -3-ni trobenzoi c acid
4- pi peridin-1-yl benzoic acid
4-[ cycl ohexyl (et hyl ) am no] - 3- ni t robenzoi ¢ aci d
4- (2- et hyl pi peridin-1-yl) - 3- niér obenzoi c acid 25
4- (3, 3-difl uoropiperidi n-2¥Me.2 it r obenzoi ¢ acid
3-nitro-4-pyrrolidin-1-yl benzoic acid
4-azepan- 1-yl - 3-ni trobenzoi ¢ acid
| 4-(2-methyl piperidin-1-yl)-3-(trifl uoroéretgyl) benzoi c
&fid 4-(2,5-di net Yrrolidin-1-yl)-3-hANrobenzoic
id  3Qe4-AidN s(2- met hoxyet hydJongi no]j - 3-nt r obenzoic
id 3-eyanre--( hyl pi-peridin-1-yl zoi ¢ acid
3<{2- et loybpi per i dne? ty®) ni cAGHi ¢ aci 6 OAc
g~ et hyl - 6- ( 2- met hy%,,pi peridin-1-yl)nicotigpic acid
-[ 2- (et hoxynet hyl )pyrrolidin-1
-yl ]-5-net hyl nicotinic acid WO 2009/ 043890 10
PCT/ EP2008/ 063185 3- et hyl - 4- pi peri di n-1-yl benzoi c
acid 4-piperidin-1-yl-3-(trifluoronethyl)benzoic acid
is nor e parti| ul@rly described in tHoe _kxanples. 5
g(ﬂ%tlvely, onpounds of Forrmula (IV), wherein Rb
I s defi’hec C'ihed as

ove and wNePin Ra ig~an aryl or
Enchirs]. 9

i)
@ cs/g be obtai ned as lingd in
The St OB sts of Y colpling a
comercial |y awail abl e 4- br onbbenzoi cRest er derivative

with a commercially (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
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
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.

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.

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
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avai | abl e aryl - or heteroaryl -boronic acid

(Ra-B(OH)2), a commercially available aryl- or
whedoenaosy| - bor oni ¢ pi nacol 4‘sster or a conmer cPEl/ER2008/063185

avai | abl e aryl - or heteroar tributyl stannane, 10 in

the presence of a source of palladiumsuch as

a co-gveakiTypied pp3rsAse prBED Rydiexidrapeddn metmyidepsogium ethoxide, sodium

hydﬁcw bét@lsﬁurﬁ awsﬂae PYGBsias n@tﬁﬁx?@bumsgr@fslutr?%yd&meawhum hydroxide,
rom ou

erature.r
veng St PRI ERRG 00 abicsDREy e BEaam NS, Gretaly. detyamine,
plpeléklﬁwﬂdSrom%tﬂquJ Tes e4ltie isolatedadyssencamtrafionato ldamessserdly adsition of
- ar; i ter, .
a gl soRRREEY Bl SR ek sV S BSRER Tt o witn o
solugompide csion fscipmeth dhgXangateymadnesius elegte) sendeving a splvent in which
the BYGHEQXhtiRic s%lt BrechoititB WLV &ﬁér%%e |§§Pé¥+d*'l'59 éBﬁQérﬁPé'n&?aM addition

pot assi um hydroxide, in a sultable vent such
of apppsoiv@itthanol or water or mixtures thereof, at a
tenperature ranging from about 20 C to about 50 C

ref erabl roomtenperat ur urs
Ao Arirg oo Prose LB fho O 4 639 o e e
altemiativdadorhpands df FoilRiula00), MapBdingBlitabte intercontzrdén tﬁcr(mo?u)sawlall
m&sgg H20O Tol uene (I1V) Alternatively,
kno co oun&% Iﬁggﬁnml%% (I'V), wherein Ra and Rb are

defi ned as above can be obtained as outlined in

In g%ﬁn{ﬁe% MR didvdye f@%n?‘rn%dlwd%l é&ﬁ{p@ﬁ%fﬁorrgjlé’ppwill-ggﬁend on

first StEF consists 25 o he esterification o
u

a .
he grsie Susifuisptsf garumpriecHe 8oy vrindBe taary peaiabilit obipiegmediates
necd&bfys/@édlr\/ﬁjdhi’oédﬂ@s beingeppre@ned an those biwaisaryekill inkkA@wA. Fod all the

rothdO 2nd fbirsRPidndifisusnbde el KBfetskl Wit Brgizs! Bgorg
Thignmd éertag@tattgertcldew Y brén199d andabteedoradVY.[Gragne dall RederrizatMe dVuts in

‘Preffctbd BI BT TR ABASIHLI 0N ARRRRERC: O EBRbRY O8] omat | ¢

sourc adi um suc
Pd(PPh3)4 in a suitable solvent such as a m xture of

ContpuH&N&: 18 fhveftionRh e be Rblafbdlie BRBEBHH \)ﬂtr{doﬁ/‘eﬂﬂntﬁlé&f@s by
about 20C to abgut 150C, prefer abI 120C for a

crysiRiFRIoN a5 BYABPEPY Ofla”tacﬁ’pﬂ’”ﬁ% gPyet Trﬁ*@%?%&?ém?gy %?Ceptab'e acid

addaibs esigef e oamlpa&&is?dﬂ Ebrnﬁlw ('I')Eléhlchb(E}@aln BidEKICBeraér, mKQG@repared
est

in aThne Lrllt_i anr ?/rlnbr?n or Xam II’utl %tKe re al neéj S a‘i deWIth a

MR 61 YERYET S%ep%oanspo UG8 hofeE ?%%ﬂ‘a}’?ﬁ By
suitatheacis eitiodr raamftlrah shitatiiesolutien, asd the resultmgusait isp@t&dmltder by
fiItra?ngber é@ég&gfﬁﬁnqﬁdglrvacuum 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.

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.

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.
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pot assi um hydroxi de, in a suitable solvent such as
THF, nethanol or water or mxtures thereof, WO

wQ 90383890 11 PCT/ EP2008/ 063185 at a terrperat(t:tr/Epzoos/%slss
rangi ng fromabout 20 Cto alfout 50 C, preferably at

roomtenperature, for a few hours, e.g. one hour to
Prefeyred, stadjpg gipterialp f@" the sgtyqlysis or hygogenogsmﬁbe thgse wrcheaiprm to the
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moreérﬁﬁammengtﬁmwf%f%% S e s P STy Sy dpyingsprotecting

groupahsteambefypn Hatommbondaitolae N atbinain rpedlcatar thodd wmeﬁcamy an R'-N group,

in w Wenjo s a-E ?nrﬁd f)r% ect?frt oﬁ:or}tss'te% %f MIH %U n%d/c?tfthose which
B ode B pU Nl ]

carrg ertudlpmdt@@tmtlogvgrony Irtshaed thhIeIH atnmtOIﬁe hpdroxys gr@hp etsr Bdple those
Whléhncowb?m :kpthgrftﬁ'ﬁt%pf(ﬂ At cAPN.cHOREGSH, G ?nr ROLHRMs SH#68cting

a tenperature rising room
gro%pet?ﬁ@ﬁ@t)ﬁ? @Q%Hﬁf%'ﬂt 120, preferably between 60C and
100C for a few hours. The benzylic bromne of this

ti 3SR Pt kg PP el et lodar Sty woBtef aming s anydrory
grouhs @Nee pireséat @Hhe atoleuleaiffherstdringematedal Ntthé parteatio@pnoups present are
diﬁe&%g@glﬁtg%ng ﬁtgr hhﬁggéﬂ in & a%{ b%r@%vﬁgﬁ%@&ﬂ gg ‘i‘gd

hours. This |nterrredi ate can then be coupled with a

Theqmﬁﬁto%rbt)éctﬁtgﬁjr&%kan%b( I gePBral@tRs 87 ﬁé|atesh9PRﬂb§whlch are
a commercially available ar

suitaRle foF BQF%F'”Q?_?O&%P@ 301 ATHRD P OER PN, Fhegnicyl ﬁﬁ?ﬁ?'b“’r %‘I‘tl"*ﬁh'Ch are easy

to reavdviel bl the dediled chEmiBaItresdtian Was e lRuirgl stieddmere ih thethdlecule.
of a sour

rvofaly SRSt el RE R SRS o ntisrtigrgmery

or agtiy\gmupss Bimlae &® amnino-protecting groups are removed after the desired reaction (or
reaction sequence), their type and size are furthermore not crucial; however, preference is
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;
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

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.
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.
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m xture of toluene and water at a tenperature rising
from about 20C to about 150C, preferably 20 120C for a
wo emolwmsess, preferably 1 to 14 hours in the prBESERE®L063185
absence of a base such as T , DIEA, NaHCO03 or K2CGB.

The 4- | benzoi c ester derivative obtained can then
Examlesw@%wk@etepmgqrwsm@wg kenzytot-mgihaxyoenzbyp-t he

mtrdJ&ghz@ﬂ @tom%h@éuwbwﬂ [tEbatglang- a@et# whéte BBhzyNYHl ©x 0§ are
roxi de or potassi um hydroxide, in a suitable

part%'la()%ﬂrte%rﬁeh as THF, nethanol or water or mxtures
thereof, at a terrperature rising fromabout 20 Cto

The%lg%%é dg o?the%g)mﬁ %hour ?h% 1‘55[9 ﬁ\rgrtf%gﬁ%{f‘g%g}nﬁ%g—gjggending on

the m@telcﬁny @mwee‘eu@@mpm@@trmg TR, \ONEBIeNBH, USKIgBNA or
perﬁ%%?&%’@t §|S§EJSIW8II stf'oné)% Fﬁqaﬁrc AldsHuch lépggr&h%rlc acid or sulfuric

acidRafrepgmrgapic camteayligackls puchps HWB')S'E%P??@ atcﬁ'eorc%'ﬁ?fb‘élﬁ‘d@s gfch as

benksHe B @tcﬂu‘éﬁeﬁﬁbﬁ@b@d el pﬁiéigenze of an addltlonal mert solvent is possible, but
car

s 3 R P eesdy: SR PSR ONHVE Pl SRBTM. Sarls (8 eyamele carboxyii

acidacsuth 56 aéletmblldydathés(s@cma‘s leyrbhRirdfhiiae oy Hipkerez anidea such as DMF,
halo%;enzﬂgti (Jroc% :sﬁcﬁ%&dlﬁ@&ﬁr‘aﬁ%g%car r?r?e? 8?&%@0%&;%%@ such as

metgampﬁ@gglyoz'lson@pﬁml ksing heatay | me@Q§r®Wt;o§e géhhpned solvents are

furtrermbre-stitdBRE. HRXYs BrefRidWiseRilPOeBYd wiflotBE RN lof £ rAdEsolvent, and
perchloric acid is preferably used in the form of a mixture of acetic acid and 70% perchloric acid
in the ratio 9:1. The reaction temperatures for the cleavage are advantageously between about

0 and about 50°C, preferably between 15 and 30°C (room temperature).

The BOC, OtBu and Mtr groups can, for example, preferably be cleaved off using TFA in
dichloromethane or using approximately 3 to 5N HCI in dioxane at 15-30°C, and the FMOC
group can be cleaved off using an approximately 5 to 50% solution of dimethylamine,

diethylamine or piperidine in DMF at 15-30°C.

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

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,
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15 3-net hoxy- 4- (4-net hyl - 3-thi enyl ) benzoic acid
4-(3,5-d i nmethylisoxazol -4-yl)-3-net hyl benzoic acid
w@200e0kBgbe 4- ( 2- met hyI pyridi n-3-yl ) benzoi c aci dPCT/EP2008/063185
2- (hydroxynet hyl ) - 2' - met hyl phenyl - 4- carboxylic acid
IS nore partlcularly descri bed in the Exanples. | f
such pedigihyhathescdiiserippyy ather: !ﬁtraéxﬂﬁ@fh@ﬂl EHWQFH%%”%QBC% @fhers such as

ethyddMe! glyealthéhothyt aanmbm?t dtRdt R bthyleRE Ewn dmﬂfyl &EREMHgBme);

ketc&@% slwé%lo\% %%{tq%g%g Ftag%gam@gggﬁagé%gc%%n %ﬁéﬂlmé‘thﬁad%?amlge N-
metipyipyrividmiet NBIR) biydideib gifbatznddec @M Nitiles aducs asbicetonitrile; sulfoxides,

suciy gy@l%lé%g?%u?fgxﬁé]@hﬁ%@)s?ﬂgoﬂ &X@f& | gglbg){%ﬁ({ %&f guéhyas formic acid or

acemmmbprtnoavp@pbm, suspla aahitpmethane quiityelienrene; esterg\3uch as ethyl
ace%%og/%gﬁ&oof% gqgc;ﬁ}:eggoa 063185 a co-solvent. Typi cal
bases are sodi um hydroxi de, sodi um net hoxi de, sodi um
et hoxi de, sodi um hydride, potassium hydroxide,

Estd?otasisd sHpoRBéd) @@fied@mpla,a&n@sdc@m Mm@in@@ow NLOHIBA KOH in water,

h [ t hi , h | o
watgl{ T SR Hr RN o R P Reen BT R DR B ORS:
pi perazine and tronetham ne. The salt is isolated by
Fre&grqfﬁggforugts cgrpfuhﬁ)erq{o}@t?esg‘c %Eedqx %QRUeH Ir%];nr?er%sm an acid
sone casg salat can be prepa %I %
Chlmfﬁe(prn@ﬁhad@l@lqnalkmlﬁte@fusmén aosubstitiier Oasub§tbmt93madml hsflide hrefeacted
WlthC@II L(@@NH%—@@E lémé?{téﬁébw%ﬁ%aﬁe@t scmégflgﬁihuc@ dMHRRbRthane or THF

ying a sol vent whi ch desjred cationic
a”dé’élr‘tth‘fo Pr@é‘?%etoéﬁ aase, avchcaaﬂ“?}ey'%mﬁ@ PIPKEINese|tepRayatyips between -
go°Ccangesdecati on and addition of a non-solvent. 10
According to a further general process, conpounds of
Formula (1) can be converted to alternative conpounds
Thedadfforeaherinventioh jajsoeeiptes 1a thg pephtatitn ef thext@nmongeofforonila (1), and
salt{%ré%if,%Hg?Ct Jiin kBpwWn by a person skilled in the art.
n genera e synt hesi s pat hways for any individual
conmpound of Formula (I) wll depend on 15 the
a) atRRBblndCor SdtkgliA Ut ents of each nol ecul e and upon the
ready availability of internediates necessary; again
such factors being appreciated by those of ordinary
skilf¥_ipothe art. For all the protection and
deprot¥cCti on nethods, see Philip J. Kocienski, in
"Protec¢ting G oups", Georg Thiene Verlag Stuttgart,
1994 and, Theodora W Greene and Peter G M

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
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"Protective G oups in Oganic Synthesis", WIley
I nterscience, 3rd Edition 1999. 20 Conpounds of this
WO pwentisen can be isolated in_association w t hPGDEP®NS/063185
nol ecul es by crystallization from evaporation of an
appropri ate solvent. The pharmaceutically acceptable
aci d ad|tR1on salts of the conpounds of Formula (1),
i n a basic center, nmay be prepared in a
manner. For exanpl e, a solution of the
free base pe treated with a 25 suitable acid,
either neat or in a suitable solution, and the
resul,ty \§F4QHi solated either by filtration or by
evapo?%tl on under vacuum of the reaction sol vent.
Phar maceutical |y acceptable base addition salts may
be obtained in an anal ogous manner by treating a
wheseih &,iRSrNOR° haerthe medniogs Foanmbioss. (preferabig in thkipetsence of a solvent
and%@gtsﬁia'glead'ésécs'ugh §§5]|1i El‘hrn]g‘ﬁké Jf'E/@ [ﬁEAtoﬁmvﬁ/l %ﬁﬁl%asg@QJqOH in the
ypes of ormed or |interconverted using
preqe@ﬁe @B@CM?\@@ C@@@P?ﬁtpéﬁﬁ%%%h a3 DiSepsribe FR§UBRO Prigduct Is cyclized,
pref6@BEiin ihePFesdb@Oof ahRehines 8Gdh RMDIEATESA ar tBtrARBAINrivm fluoride
between a few ninutes and 14 days and the reaction
tenperature i s between about -30C and 140C, normally
and loptiovaéya baskdC aaiddf S@Ermura (Das tonveitat infoethaeeits sditeut 0C
and about 70C. 35 Conpounds of the fornmula (1) can
furthernore be obtained by liberating conmpounds of the
Thréughewfltze gpeyifi¢atiom thatermieavingigroupuprefeiablidleneies € Bt. il oeg reactively
mo&)édtd#%@uc%é I?or%x§t9 I\éoélrye?dtloﬁeé)éstem)mH?@@z@@c!&&'aﬂ@lsulfonyloxy
agent 8/ 063185 Preferred
havugg ark qaﬁt@j)nrpé@ré? péqugraplé ,mqtlwésug(a]y{%y 95 friluggpmethylsulfonyloxy) or

ary|£\.y16m@@n@wi§ b6SI0aRamoh Rases (bga!féiﬁblyl QIHI{n@f- tm %—Q)Iﬁlélﬁony‘l@@ﬂl“ a
alh corr.espo | rQ e a no a
Radplhion TR Ve Bl SN e L T s 8o Rl e Bl gdgnS e

deseribed 0T thiYiigratuey (fogexaumts in theedtardabl works) eseh ashiiatbeoaVayy Methoden
der ?@aﬁl%l‘%ﬂ dNe% e elttﬂygs o% Rloldi]l o%m nl'h\_eln?et \9&”a@%§@ﬁ&aﬂ).

atom 1n partlc carry an
Actiyatedipsters armadmhntéﬂeqnslyd@n“@ﬂ @sswnfoama«mqﬂhmugbtaﬁ%on of HOBt or
N-h@r&4Bucdriaigad of an HN group, and/or those which
carry a hydroxyl-protecting group instead of the H
atom of a hydroxyl group, for exanple those which

TheCf@rﬂqu’T (Melisd enBempaseaiihg oplidally Bitive GAME YstéreoiSEHMRS), gfeQalthntlomers
nSt ead of

es a protectin
the ra@@raﬁea FB%BIagir(?OWFS a§1d rllesr&/db%gssz%lﬁjl sg) v]a%g o‘]; hsfs%?ognqo[ugds Jhe term
“solvategettted comtpoondsdisf thlemgnmean pdditoioriseal irgnt sotyeairmakdiesules onto the
Conﬁxg{o‘%Wich form owing to their mutual attractive force. Solvates are, for example, mono-

or dihydrates or alcoholates.

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
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).
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groups to be present in the nolecule of the starting
material. |If the protecting groups present are
waledobosxsot from one another, they can in many PEBEBR200&063185
cleaved of f selectively. The'& er m " ami no- protecting
oup” is known in general terms and relates to groups
'”maﬁT rpufa §) @lso emrogpRseEsIcempeynds Mheit Rg QPpvissrin Ady aapbove
des@iPeBO Qgroup agai nst chenical reactions, but which are
easy to renove after the desired chenical reaction
has been carried out el sewhere in the nolecul e.
The Tyrpiuta(l) atdo emachpapsesipsn@iuads WinerpiaRCiscll ar ,
unsubstituted or substituted acyl, aryl,
ar al koxynet hyl or aral kyl groups. Since the
Thedmormda ) als@enrdonypagges wpwpeurds méateireidetalenetes & satuitesi, pesgturated
or af il heRrdcbic thEREHAPIALAURARE) . thelr type and size
are furthefnore not crucial; howe pref erence i
Thederpap (ﬂ)@'ﬁlolﬁﬁ‘§@“l9?§@%@“xiw%°f thEhCC}HH}OHFQ'ﬁJ‘Pféfl‘e ferngula ﬂbif%@ﬁamp'e
mixi@ R twol d1stérebmitrs Aoy éxa@ipRiiR thd ratid ©.10e2, umder, 3t500d0] 11100 or
1: ﬂ%@e broadest sense in connection with the pr esent
ocess. i ncl udes acyl groups derived from
Thead arphmttlcolarlﬁprafeirqﬂrgarhixm,rewo‘f(stw&disomric hehesundsycl i c
carboxylic acids or sulfonic acids, and, in
particul ar, al koxy-carbonyl, aryl oxycarbonyl and
In ag@egiercadagnniyodiment Kaskipeentipn agpvideg eauppsindExiappnes (I0f such
acyl groups are al kanoyl, such as acetyl, propionyl
and butyryl; 25 aral kanoyl, such as phenyl acetyl;
aroyl, such as benzoyl and tolyl; aryl oxyal kanoyl ,
such as POA; al koxycarbonyl, su as
met hoxy- car bonyl , et hoxycarbonyl,
2,2,2-trichl oroet hoxycarbonyl ,

oxycar bonyl ;
bo- benz- oxy"),
and
ed
L7 Mr, fqrthernore
CBz, anc, benzykbrand 30 acetyl. The term
“hydroxyl -protecting group” is |likew se known in
gener al terns and relates to groups which are
\Nh&%*&gbkﬁ %£E¥ ag&&%%@g a hydroxyl group agai nst
reacti ons ut are easy to renove after the
R'igHoir Fed cheni cal reaction has been carried out
Rei€bEeyhes e in the nolecule. 35 Typical of such groups
are the above-nentioned unsubstituted or substituted
aryl, aralkyl or acyl groups, furthernore also alkyl
In aﬂtﬁtﬁé’rﬁ;‘iefeffé'tﬁerﬁ@idu'ﬁ@wt anélingértien efovidBe chisbiuAYy bf Fur@tiagt’y ng
groups are not crucial since they are renoved again
after the desired chem cal reaction or reaction
sequence; preference is given to ggdups having 1-20,
in particular 1-10, carbon atons. WO 2009/ 043890 15
PCT/ EP2008/ 063185 Exanpl es of hy | - protecting
groups are, inter alia, benzyl, 4 joxybenzyl , p-

z 72

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?),,
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ni tro-benzoyl, p-toluenesulfonyl, tert-butyl and

acetyl, where benzyl and tert-butyl are particularly
W(p)mmf)/mase(d 5 The conpounds of. the formul a (|)PEr/BP2008/063185

Ilberated fron1the|r functi offal derivatives -

d endlqs %%?rotec 1ing 3 oup used - for exa R3
NR' &6 §RseP By za'ER 2Aa908m3&23@ §Oﬁ§rﬁ@zﬁrmeraw pyr'dy' [C( )l
COORT e Ré)zlﬁlgmh me@érﬁemml 16 s@bmsésnfi)hrtl%ﬁlﬂ limA® taadtason of

the grt)g(gwah Barsa%(ﬁ ?cbthe é'P%BWle é'\l a%yatgégneghe; gJaégrlrcl h?ndrance%r electrostatic
intetaciiaia wdth GACR't i prefaziatlly abralkyLdrfaarzikoxpchaltsgonsdirtig &8 5 carbon atoms.

R é’%@é@pﬁe‘*ferr{’oﬁy Btatcﬁéout%rfﬁesgt%)rtnoar&]a%erﬂ% Eule aTJh?wﬁ.cﬁ%%‘?e rI 28 the

restaff thaysolensise RSigmyost S\gfetrrablweCleeﬁtHssBI WetiGHaaiGdH.0CH; and R is
smtﬂfaﬂ%&fs@bldf-bo@ﬁmFCCI LOEH S XGEM, ecﬁ%@ﬂ{yémz@H A1 MFEH,),, CFs.

such as acetic¢ acid, ethers, such as et r'ahydr of ur an

or di oxane, am des, such as DMF, hal ogenated

hydr ocar bons, such as dichl oronet hane, furthernore

al so al cohols, such as nethanol, ethanol or

i sopropanol, and water. M xtures of the

above-nentioned solvents are furthernore suitable.

TFA is preferably used in excess wthout addition of a

further solvent, and 15 perchloric acid is preferably
Prefigeande Isrgivendo thgrcamapundgs of loewpresenffinanten gelestdddraanthe7gpyving group
11tPeschloric acid in the ratio 9:1. The reaction

tenperatures for the cleavage are advant ageously

bet ween about 0 and about 50C, preferably between 15

and 30C (roomtenperature). The BOC, O Bu and Mr

groups can, for exanple, prefer v be cl eaved of f

using TFA in Q dlchloronethan¢ [

appr oxi mat el & ' pe at 15-30C, and

appr oxi nft el y , H di met hyl ani ne,

di et hyl am ne or @=QN r|d|ne In DNF at 15-30C
Protecting groups i ch can be renoved

hydrogenol ytically (for exanple CBZ, benzyl or the 25
| i beration of the am dino group fromthe oxadi azol e
derivative thereof) can be cleaved off, for exanple,
by treatnment with hydrogen in the ggresence of a

catal yst (for npl e _a nobl e- net & atal yst, such as
pal | adi um advant 3 ', such as

car bon) . SU|FQQL§ t hose i ndi cat ed
above, ip partlcular, , cohol s, such as
met hanol or et hamel} uch as DWMF. The

hydr ogenol ysis is generally carried out at
tenperatures 30 bet wden about 0 and 100C and pressures
bet ween about 1 and 200 bar, preferably at 20-30C and
1-10 bar. Hydrogenolysis of the CBZ group succeeds
well, for exanmple, on 5 to 10% Pd/C in nethanol or
usi ng anmmoni um gt e (i nstead of hydrogen) on Pd/C

i n nmet hanol / DMF !




30C. 35 Exanples of suitable inert solvents are

hydr ocar bons, such as hexane, petrol eum et her,
when2e890 t ol uene or xyl ene; chlorinated hydr oREr/BPIV8§/063185

such as trichl oroethyl ene, ]% - di chl or oet hane,

tetrachl oronmet hane, tri-fluoro-nethyl benzene,

chl orof orm or dichl oronet hane; al cohols, such as
net hanol , et @ i sopropanol, n-propanol, n-butanol

or tert-butang
PCT/ EP2008/ 063 di i sopropyl
et her, tgtrahydrofu gl yco

et hers, such a® et} onmet/hyl or
nonoet hyl ether or et y i hyl et her
(diglynme); ketones, such as acetone or butanone;

am des, such as acetam de, dinethyl acetam de, N

net hyl pyrroli done (NMP) or dinethyl-formam de (DWF);
nitriles, such as acetonitrile; sulfoxides, 5 such as
di met hyl sul foxide (DVBO); carbon disul fide;
carboxylic a , such as bg&nicoai(g or acetic acid,
nitro conmpounds, su s ni trometthane or nitrobenzene;
esters,lguch as # acetate, or_mxtures of the
sai d solVents. Esters can be sa fied, for exanple,
usi ng acetic aci dyen® using LiO NaCH or KOH in water,
10 wat er/ THF, water| §HF/ et hanol or water/di oxane, at
tenperatures between 0 and 100C. Free am no groups can
furthernore be acylated in a conventional manner using
an acid chloride or anhydride or alkylated using an
unsubstituted or substituted al kyl #al'nde or reacted

wi th CH3- C(=Ni—=QEt, advant ageousl an inert
solvent, sucf as Y{jc oiret hikhe o £ 15 and/or in
t he presence ‘of base -/és[ ri etlhyl am ne or

pyri di ndp at temper at hred bet&gqn - @0C and +30C.
Therefore, the iny ion al so"rel at€s to the
preparation of the €onpounds of fornula (1), and
salts thereof, characterized in that 20 a) a conpound
of formumla A TO WRb A Ra

|
18 NQ%QN



25 wherein W R a and Rb have the neani ngs given
above, and T is OH, or a |eaving group, such as d,
wa@eq09/438p0m dazol yl, pent afl ugr,ophenoxy or the PCDHPZIDS/063185
of the reaction of isobutyl I oroformate with
formula A, wherein Tis OH is reacted with a conpound
of formula B 30 WO 2009/ 043890 17 PCT/ EP2008/ 063185
RR2ZORC HNN"CH 2 whergin Rl, R2 and Rc have the
nmeani ngs gi ven_4 in the presence of a
sol vent and/of 3 such as an amne |ike
TEA, DI R§ or inthe 5
presence of a“sultabl/e condensati gagent, such as
EDC and t he resulohng product “§ i'zed, preferably
in the presence of anpam ne, such as DI EA, TEA or
tetrabut yl anoni um fl uori de and optionally a base or
acid of the formula (lI) is converted into one of its
salts. 10 Throughout the specification, the term
| eavi ng group prefer Br, I or a
reactively pdIY i ed \ 4 uch as, for exanpl e,

' ‘ al kyl sul f onyl oxy
havi ng 1zg ca at Offs #t hyl sul f onyl oxy
or trifluoromethyl syl onyl ox | sul f onyl oxy
havi ng 6-10 carboﬂzgions (pfﬁ%>°abl phenyl - or
p-tol yl sul fonyl oxy). Radicals of this type for
activation of the carboxyl group in typical acylation
reactions are 15 described in the literature (for
exanple in the ;tandard wor ks, such as Houben- Wyl ,

Met hoden derr.organi schen Ghegi e [ Methods of Organic

Chem stry], Georg Th- /erliag, Stuttgart).
Activated estets e mimﬁ&%%ﬁ%gfonmdin situ,
or

for exanple through addition of t or

N- hydr oxysucci ni m &M 20 The la (1) also
enconpasses the optic& Iy active forns
(stereoisoners), the enanti éner’s, the racemates, the
di astereoners and the hydrates and sol vates of these
conmpounds. The term "solvates of the conpounds" is
taken to nmean adductions of inert solvent nolecul es
onto the

F

F O—n

N\

112 =N, ~

o
O—nN
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conmpounds which formow ng to their nutual attractive

force. Solvates are, for exanple, nono- or dihydrates
w@eooalesbol at es. 25 The tern;%PharnaceuticalIyP@HEbMmeBHE

derivatives"” is taken to nedrf, for exanple, the salts

of the conpounds of the forrmula (1) and so-called

prodrug conpounds. The texm "prodrug derivatives" is

taken to mean-~conpd ~$ the formula (1) which have
been modifi@' @ Aaple. al kyl or acyl

gr oups, suga or oFfgopepti dé d which are rapidly
30 cleaved in theprganismtg the active
conpound§4 These also incl uffe bi odegradabl e pol ymer
derivatives of the conpoundg.according to the

i nvention, as described, fop Exanple, in Int. J.
Pharm 115, 61-67 (1995). WD 2009/ 043890 18

PCT/ EP2008/ 063185 The Fornula (1) al so enconpasses
conmpounds wherein Ra is OA wherein A is as above
descri bed. The fornul a (I)oakso enconpasses conpounds
wherein R is/H 5% Fomulia (1) al so enconpasses
compounds [ denohes~a_sat ur at ed, unsat ur at ed
or aromatic g lto4 N atons.
The for ga (1) aksg enconpass 1 xtures of the
compounds®of the forgula (1),] for exanple mixtures of
two di astereoners, for exaqp#eTin the ratio 1:1, 1:2,
1:3, 1:4, 1:5, 1:10, 1:100 orr 10 1:1000. These are
particularly preferably m xtures of stereoisoneric
conpounds. In a preferred enbodi nent, the invention
provi des conpounds of Forrmula (I') 15 RL Na OI N
ORRIf O—N

N\

116

F
7 om@ ;

O—n

O/"\ N\ \
_/

18 ~



Ro Werein Ra, Rb, are as above defined Rl is Hor F
20 Rci sCF3orMe I n another preferred enbodi nent, the

WO pwensisen provi des conpounds_of Fornmula (1") PE/EPNoLdA63185
ORc N R'" Rb 25 Werein Rb, & and Rl are as defined
under Fornula (1) and wherein Rx denotes Hal, A 3
CH2OA, CH2N(R3) 2, OR N(R3)2, N2, N(S02)Me)2, CN,
COOR3, CF3, OCF3 (R ¥, 2009/ 043890 19
PCT/ EP2008/ 063185 R3ICOA, NRICONCF
S02N( R3) 2, SOA or—S02A/ phenyl ,
such position that itFlimts the rotation of the ring
Z with respect to the ring bearihg Rb, by the meaning
of steric hindrance or electrostatic interactions
wth Ro. Rx is preferrably an al kyl or an al koxy chain
containing 1 to 5 carbon atoms. 5 Rx i s nost
preferrably attached to the atom adj acent to the atom

which Iinks the risng Z to the : t he nol ecul e.
Rx is nost prefe a, -O0CH3,

- CH20CH3 and ¢ , -QH5, F, d

- OCH3, - H5 N(CH3)2, CF3. 10

Preferen is given te
i nventi on selected fAfomthe
179: 15 11 O N 'O O0O=N O-

W%Q of the present
ng group 11 to

122 =%

123



O NN12/ O-NO O=NO- ~I N 13 FON F W

2009/ 043890 20 PCT/ EP2008/063185 | N 14\ / N O NO
WE2009/008 O<F 15 /N 'N- CF _0/ N N 16 O, - N Or¢REP0£063185
O=NN 170 CI ~VFF -N%&

a (A

N
\
125 - )
/ |
o

O/N

127 N

128 N=



18 N O-N+ ~ 0 WD 2009/043890 21 PCT/ EP2008/ 063185 19
0- dN 110 0- FFONI11 ~-N_o F*F F FF OMW 112
wo-bbno/oBsd 113 ~N+ \ \ 0 WD 2009/ 043890 22 PCT/EP2008/063185

PCT/ EP2008/ 063185 o C 114 OFF F

129 N=

130 N
o]

sy

F

F)<F

F?(F

131 Cw@%ﬂi@

132 Z

O~ /
O—N
o N
O] F
133 Q
@
O—N



o- ON 115 (Y- o F ON 116 OF F Fo N117 v \ [/
ON GON 118 F F WD 2009/ 043890 23 PCT/ EP2008/ 063185

wW@2M9o4390 N 119 Fo F F F f F / \ - N O -INT1/ErP20p8/663185
--N el <F 6

0
N
“ O
F o™
/N
135 (Y\N

O
Si :

138 ‘Qp% / ;
) O—N



121/ 122 NOO FFFON 123 F ~F F
2009/ 043890 24 PCT/ EP2008/063185 F F F O 124 \ \ |
W@®2009028B90O-N ~ | Il 126 ~- I\£7+ 0 D 127 O 1PSIr/EP1008/063185

0
|
139 Np\(/%/@
O~ /
o N

\

\

(o]
140 QO /]
O/N

WO
N

142 O:p\(/ )
O—N

143 o)



WD 2009/ 043890 25 PCT/ EP2008/ 063185 129 N OF F 130
N10 F FF FFF 131 CNNO=N OF 132 01 0 -NO\ F

wag®on4BolN O WO 2009/ 043890 26 PCT/ EP2008/ 0630@HEP60$7063185
---(-F 134 NT NN O- FF

o}
144 _ Np
7
p \
\
(0]
145 Nﬁ
S0
\
0
e
o

\
O
147 \ /|
O O/N

148 . &



135 nr- - ~~p-- N FFFFF F O- ~N\ n SIN

136 - p/, ON O FFC---N 137 ESN OO1 ~ 138 C
wWOL@9X4BoF F WO 2009/ 043890 27 PCT/ EP2008/ 063REHEP$008/063185

1391\ ON O

F F
\ﬁF

149
\
150
N /1
Nz o
™0
k\ .
0
N
151 /N
=
\(\) o\

152 Q@YY@

e teS e
O/N



~ 142 01 ONO
F WO 2009/ 043890
FF (Aw®BP2008/063185

0140 - o FFN 141 2ZNFF F F 1
O\ FFONI1143 Hv 0 0 sue O F4-F
wWQ00PeT¥sEP2008/ 063185 F~rF 030 144 N F~

0.
154 = /NY\ :
O
N
R
156

157

158



N O O~ Il 146 ~rN O o 147/ IN o On 148 r S
N O WO 2009/ 043890 29 PCT/ EP2008/ 063185 F~F F 149 N

wa@bbooAsBIN p--N ---O F 151 é}l \ 11 ON O O \PCFER20bDB/063185
152 ~/

0—N
\'\)D

159 C/ o

F . \
F

O—N F

a9
160 C/ 5

\
161

O
be
an
e (O )

O
/N\p\F
163 Q“ o
F



ONO-NO OF - F 153 /i-] , cr--N O NW
2009/ 043890 30 PCT/ EP2008/063185 F~F F O N 154 S
WE20090439F O n 155 F F F J> F No 156 N OPCT/EP2008/063185

164 o ' /]
__/ oN
F F
o
o)
165 VAR N
ol N an
S oN
\
Yo\ N F
166 0 N an
n_/ o N

N F
168 { N@% |
O/N



OCN 157 F F~FFF ~ FO 158 CNG- N WO
2009/ 043890 31 PCT/ EP2008/ 063185 O0-N O 159 0 F F F
WO2049/6438460 0 0 F 1 F F 0-N161 0 F F F/-F PE/EPIDS/N318S
162 F '0--N 3

@ F
169 va )
Hy O—N

170
171

172

N=

173 7 /



F FO~1Il 163 gNF~' i jNOF F WD 2009/ 043890 32
PCT/ EP2008/ 063185 164 0 / ~/ - SINFF Y-F O _ 165
W@20904389€r-N 0 N F 166 DN 167 CN_ <IN N RGBEENoAMB3185
2009/ 043890 33 PCT/ EP2008/ 065185 F 169 H2 ONQ F'Y

FFQ170 N // N

\

o
- <:§\14§N:\>—</N\p\F
_ o N

N F
175 ( ;N_<;\>_</O/|N

0 :
7 [EH\ 593*

177 QO i

.
78 NV@
O-N 0



10

15

20

25

30

FFONF 1 p171 N C(N /I N O/ 172 HOO
CPOF ?N 173 ON O WO 2009/ 043890 34

weonsBRROO8/ 063185 O~ N 174 N ~/ NT F CF-- PCWEB20@8/663185
N 0 O N 176 NOF

79 S

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

mixtures thereof in all ratios.

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
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.

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(CHZ)2N(R%).

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
having 1,2, 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.
Alkylene is preferably methylene, ethylene, propylene, butylene, pentylene or hexylene,

furthermore branched alkylene.
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177 NONO OHF 178 N 4N O N WO 2009/043890 35

PCT/ EP2008/ 063185 F 179 O ~0 O H and
w@bapowseut i cal |y usabl e deriyatives, sol vat esPCEHBEP1088/063185

and stereoi sonmers thereof, %%Iudlng m xt ures thereof

inall ratios. 5 For all radicals which occur more

t han once, their neanings are independent of one

R® .s?tmtela@dwm A@W@@%eb@'l;ﬂﬂ%or e radicals or paraneters
Rb, R R2, R3, W T, X, A Ar, Het and n have

the meani ng |nd|cated under the formla I, unless
If Hebdenetss b W-Atb atbedring suturaies detevcgaanHet & mdaﬂsgalbl,y lined to the rest of the

molRE ADSHRCh Gl RRRIIn FoshbR SRS, AR Mg 1. 2 3 4

on atoms. A
preferably denotes methyl, furthermore ethyl, propyl,

R |é %Fyrélﬂylh AR YDA, e%é&li)alﬂ&yd)CHg S@éF le';%;' N®, ﬂiaﬁ?f bH?@h%’ L,

hernore al'so p 3-meth
CHAHEOAL NS gt B aﬁppﬁmws,p%ww )3 -hl
CH;meRﬁ blcsozﬂ)z; C@'zR?obr 4£ryet hyl pentyl 1,1-, 1,2-, 3

Thei“"éf‘i’ﬂﬂ N i LT Uﬁ&fﬁsﬂrﬂ?d 3?}%3;”3%; or Hal

- or 1,2, 2- trlnethylpropyl furthernore

BTSN AN By 5. g0

4 5 o0r 6 carbon at ons, preferably nmet hyl , ethyl,

CorfSRRYd of fhriRRY QP\WIherethﬁ )ﬂlemotésslq B Mrbrerre@Ss méteredlates for the
tert-butyl hexyl , trifluoronethyl

Symﬁ@ﬂ?ﬁ?ﬁ@%ﬁ@@?ﬁypsOimﬂnﬂa{r|fIuoroethyl In a preferred
enbodi mrent A is perfluorated. A furthernore

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.
R'is preferably in para position to the group OR°.
R?is preferably F or H, especially H.
W preferably denotes CH.
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.

Ar denotes, 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
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denotes - (CH2) nQ( CH2) nOR3, - (CH2) nNR3(CH2) 2N( R3) 2,
especially -(CH2)20(CH2) 20R3 or (CH2) 2NH( CH2) 2N( R3) 2.

wQ@oopedsoml kyl are cyclic al cont ai ni ng 3 tBCT/RP2008/063185
carbon atones. Cycl oal kyl pr ferably denotes

cycl opropyl, cycl obutyl, cl opentyl, cyclohex r
P- etB?/)@/me‘éfbtoylm or w&%éﬂaﬂgﬂ”wp §Ye Qe M-$r a (Meimst hxém"@)mpy' 0~
m- é?cw(ch M-am{elﬂ@larnﬁﬁdcaﬂfonyl;p%ﬁmlcﬁw & pV(lNaetIayIé}ﬂlh@)@Herﬁ/h@L - or p-(N,N-

dletlj_%amlmé)phq_ryy 01%" oi?%lugrppla_%qykgr Hbﬁ)r Blbmop%enyjf o-, m or p- C%’Ioro-
pheﬁMCd ot dryd- @H’(WI%“@&}M@)‘)&I’I@DH y-, de pop-&acthylsulfonyl)phenyl, o, m or p-

amn’?é( &Inﬁﬂ%gyﬂ}é mat e loerE) eoheﬁé!@'rof?%g Llr{FﬁE{ ﬂ%{e%gzz 3-, 2,4, 2,5-, 2,6-, 3,4- or
3,5~ dmﬂtfmmpmw%&t th érde.2 6&! &9 eri%eii dl&ucmormemdl BBt 2dadfore.6-, 3.4- or

3,5- Gllaﬁ\bl%p%\ﬂ D%- 12 4 22 532 64 3, £, or § 5- d?br rﬁopr%nylléu ]2’ 5- 9|F1|tr$8henyl

bon atons. ene | s era ene
2 5'é’tr ﬁylr(gm@thowpawl @I’fétro %‘l‘}t‘lﬁ?TO@h@‘y SEaming- éﬁé'oﬁ’r Q‘I@R‘VP @I’R@IOFO'
2- aﬁlubﬂttﬁ[oﬁ’@r 2aRinRB-iislo-2drioydiing 6- CH@O%Q&%/I 43BRY-N3G-dimethylamino-

or ST ENAY Py gl i 5 PR RGPS AP st g 4.5

trichéabpireayle2l4 Bdtimetboxyphanyl, Bdtydiosy-proedigtabyphentli pHoeldptenylt B.6-

dlchqo(?é;l a?rflnc;pﬂgnyl 51 I{ﬁ%t e§ Hﬂgro}éf@xﬁa ﬂblb Lpgpom-gpe?ng, E%adlﬂuHI’O 4-bromo-

tron'1s f abl
phewl @{0”‘@@ m@@p@@h@nw yB-Chioop8; metwglenylcgﬂhlotofﬁcetmP'Ophenyl

-ﬂuo%%ox pt@h‘%d%G TW I, 3%%@5%%@@@%yl or 2,5-

d'metﬂv('éd@)%@henéozm or -CF3 10 The invention al so
enconpasses corrpounds of Formul a (I) wherein Ro , OR3,

A Bl BTt B B RO Rg1 ooyt don monceppstutes

disub8RiHed ortrl@ﬂi&tltute@mmlhiaUQRifCFfso®@E£ AQelangd/ antGd. diAm isRghenyl, it is
prefgr%ﬂgtsﬁﬁstllﬁljtgt% i oglfﬁgr\' f gqn 3th B%s?tfo?‘?&l{h@toﬁﬁ(flgﬂe%&ﬁn&ﬁmety Aris

hesi s ngoun
prefs'iaéh/éﬂbﬁwe%bymR §Fp eferably F, d or Br and
especially F or . 20 Preferabl y, at |east one of Rl

and R? depotes F o referabliy denotes F or H.
Ar particularly preferably denotes for example Bhenyl 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
at least 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:

X
1 x1

X

2

preferably



25 Rl is preferably in para position to the group ORc.

R2 is preferably F or H especially H Wpreferably
walenwonesoCH. 30 n is preferghly 0, 1, 2, 3, 4POI/EB20881053185

nore preferably 0, 1, 2, 3 4. An aronmatic

carbocyclic ring preferably denotes phenyl, naphthyl

or blphenyl X385 Ar denotes, for exanple, phenyl, o-,

p-tolyl, m or p-ethylphenyl, o-, m or
| - pheny o-, m or p-isopropyl phenyl, o-, m
eff - but yl, o-, m or p-hydroxyphenyl, o-,

or’ p-nitroppe , 0-, m or p-am nophenyl, o-, m
' p- (N-met hyl'am no) phenyl, o-, m or p-(N

nmet hyl am nocar bonyl ) phenyl, o-, m or

p- acet am dophenyl, o-, m or p-nethoxyphenyl, o-, m

Whé}ém\&@aﬁé)Q%H%%%%Qné’e%tly%%ﬂngp%gt%/ FE)@?rl@)%Hs CHF]eCQH;, -CFs, -OCFs, -

p- et hoxypheny or ethoxycar on ¥
O-ppragy. - BRORIORR)E ARG ARERTY] “CROr. o KpoPropyl, CH.0-
isobdtyl wﬁ%@lxrrgewwr K@QMM“WH}(DD%WNHC@Me MNHGOEL, -NHSO,NMe,, -

e am no

i bRt i AR W i e, B S SR soe -
CHOMep- (CHQ)EQ)MBG—(Dj(dIHz)éO}Me REOM, -OHCINGI -@N, pXePFIGHsPand/ B phenyl or
pyr@/l {Jﬁ%ﬁ?{ﬂm lﬂr%}%’lﬁéﬂo ﬂﬁ] QSh[?e)rg%éﬁ{bg urBu%stltu?ed
Mmawnmﬁa@upfanym-phuﬂyhﬁemmgemwcmpn®amﬁﬁmd&y©ﬁémyCHs-CF3-OCFs
-OH]c W thN 8/f &t ﬁ?riyy onzpilﬁgyl v%&é‘h is p?eéérgbly 85&gsm§t§é or

3, 5- dlne
3, 5- dlfluorophenyl 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or

Het% &eﬂfa‘%@'a%’ @MhQﬂé%beré’d |$r1g sygteﬂT and?de'ﬁotes %o@wﬂh&arf&lmg% rther
% hen _% ﬁ
subgﬂt%om ﬁg %ﬂﬁhéﬂls urgl Qr@othlgnghr éwg; IyI 1 or

5-ini3deabiy 0-, 8-, dhordB-pyrazoBA, @] 4 0r 3-okddott, G-, 4- or 5- |soxazolyl 2-,4-or

- am n Ioro
sueBll Bor e S G 5 T B b A R KR R
preferably- 1rﬁ 3-trizzdl=1N, M- ofi fmt, hﬁl%mmiihea})qr -5- yI 1-or 5- tetrazolyl 1,2,3-
oxaglagb'l Q' éW‘o‘ Pﬁwgia’dla%ol% 6r45 y? 133 51hlao??12%i 5- ar - I41 9:4-A%diazol-3- or

T rie hi"6r opheny “tUri net en
5yb 125 OB D PRI P ot S % 4. 6- or 7-ndoly.,
mdeﬁibghhﬂdr%'|i0|rgﬁﬁlyﬂolphmen¥|or 545eﬁilM@fb,@oI)3 IZhQZOJI-OQhSfbf|7,-benzopyrazolyl,
ro en uor o
&t o T oty b 650 TP O2R: Body Bn@ngh T barizo-

thiaZelyt d-pf-p5-46-aw Fttmnridapibeotyl 4-, 5-36-fdr Gdreoz-2;11BRbNadky @ieny 8-, 4-, 5-,
o B SR e ot e s s el fom e 88 BrrEpi e o- o
6-, "f @r8@%@ﬁiﬂlleyl Fpi%ﬁ*;ﬂlumm@llow 2-53-u5rs§b§t Ort&ﬁlé@emﬂO-1,4-OX82inyLfur-
ther%%@ﬁ%&%ﬂi %gnzodgkéwp&%r%gdlefan%g\fl UDsBinkHiRdadi¥zol-4- or -5-
and f Aris
yl orp%éﬁshenqupdlpg)l -5- y’I
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,
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-



preferably substituted in 2'position, i.e. in

ortho-position to the oxadi azol e bearing noiety. Ar is
wQ@oopnedser abl y substituted by, A, OR3, CF3 OCF3PCHEP2008/063185

particularly preferably dend%es, for exanple, phenyl

“which is unsubstituted or nonosubstituted or
quingiys (| Fsd-tHeieerw g ef &r @bl rforrés obr r&-i§eetnoihy?-F3- a4/~ or 8-3.4-
dihyghd32H-6E0- pNBXANYI, AIRGERFord Yickedyly 2, 3edthydsnedoRfphenyl, 3,4-

example, 2'- hoxy- pheny] -, , ,
et IR P Yo RV B RUTY Lo rotbenediiy e 3 Helpros
metRylersadlosy ohargh 2)3-di2ydrableh oofarapleonyb-yl, 2,3-(2-oxomethylenedioxy)phenyl or
» 4 8= di |- - Qr 2. - - - f
oo 4 B Rk PR o 8 o AP T RPE D¥lsrap bl S Bbdazo-
furaggwo 8glitydeo-Sbxaftrenyl.ol | owi ng groups: 30 X2 or X X
preferably WO 2009/ 043890 38 PCT/ EP2008/ 063185 X2 or
X X Wherein X and X2 are independently of one another
Het wery ppriiculaghgenotegiqge of o [powinggpurs:0CF3, - 0-i soPropyl ,
-0-isobutyl, -OCH2CN, -OCH2cycl opropyl, -CH2OH,
-CH2O i soPropyl, -CH20O 5 isobytyl,

- CH2OCH2¢y cRopr opyl , - CH2ZNMeZX\ - CH2OC2H5, - NHCOME,
-N N\ - NHB02NMWe2, - NHSO02pr - CH2nor phol i ne,
- CH2pi r olFdNne, - CH2NHMe, - SO \ CH2SO2Me, - CC-

CH2OMe 1= (CH2) 30WVe, - Q(CH2) 2 - H -OH -NO2,
-CN, - 2CH3, and/ or phenylhbr pyridyl or
pi peridine or norpholine, which is prefearbly

unsubstX\{ uted, Mre preferabXy, X1 and X2 denote

i ndepend y of one another -B—OCH3, -CH3, -CF3,

- OCF3 0 \XOH, -NO2, -CN, an oﬁxphenyl or pyridyl,
whi ch is\preferably unsubstituted./Het is preferably a

6 to 14 nedﬂened ring system a denot es, not
wi t hstanding further substitXitions, for exanple, 2-
or 3-furyl, 2- or 3-thienyl, 1-, 2- 'or 3-pyrrolyl, 1-,

2-, 4- o0 -imdazolyl, 1-, X8, 4- or 5-pyrazolyl,
2-, / 5-'pxazol yl, 3-, 4- _5-isoxazolyl, 2-, 4-
or —

N

X1

X1 \\ |
\@ 1 S
X
S , ’




15 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or

4-pyridyl, 2-, 4-, 5- or 6 pyrinidinyl, furthernore
W@B@ﬁmlﬁh}y 1, 2 3-triazol - - 4- or -5-yl, PCT/EP2008/063185

1,2,4-triazol-1-, -3- or -5 @9 - or 5-tetrazolyl,

1,2,3- oxadiazol-4- or -5-yl, 1 2 4- oxadi azol - 3- or

-5-yl, 1/37A-thiadiazol-2- or /S-W
1, 2, 4=tNj adi azol -3- or -5-y+N 1 2CB t hi adi azol -4- or

-5-yl, 3 4- pyridazi nyl , kazuﬁyl 1-, 2-, 3- 4-,
5-, 6- or 7-indolyl, indazolyl 4- ‘or 5-isoindo|y|,
1-, 2-, & or 5- benzinidazolyl/"ﬂ?\ 3-, 4-, 5-, 6- or
7- benzenyrazqiyl 20 2-, 4-—§, 6NRIr 7- benzoxazolyl
3-, 4-, §, /6- or 7- ben2|soxazb y/ 2-, 4-, 5-, 6- or

7-benzoq thiazolyl, 2-, 4-, 5-, 6- or’
7- benz#sot hi azolyl, 4-, 5-, 6- or
7-benz-2,1, 3-oxadi azolyl, 2-, 3-, 4-, 5-, 6-, 7- or
8-quinol ¥1, -, 3-, 4-, 5-, 6-777- or 8- i soqui nol yl ,
3-, 4 N5. , ! 7- or 8-cinnojjnyl, , 4-, 5-, 6-,
7- or 8- azolinyl, 5- or 6-quin allnyl 2-, 3-,

or 8- 2H benzo- 1, 4- oxazi nyl,, fur- thermore
preferg%ly 1, 3- benzodi oxol - 5-yl,
1, 4- beniodloxane 6-yl, 2,1, 3-begnzot hi adi azol -4- or -5-
25 yl or\2, 1, 3- benzoxadlazol 5-\yl. The heterocyclic

radi cal s al so be partially/orafully hydrogenat ed.
Het canNt hug al so denote, for™exanple, 2,3-dihydro-2-,
-3-, -4- -5-furyl, 2,5-dihydro-2-, -3-, -4- or

5-furyl, tetrahydro-2- or -3-fluryl,
, 3-di oxol an-4-yl, tetrahydro-2-_or -3-thienyl,
, 3-di hydro~1-, -2-, -3-, -4- of -B-pyrrolyl,
, 5- di-hMdr o-{1-, -2-, -3-, -4- -pyrrolyl, 1-, 2-
r 3-pyrretidinyl, 30 tetrahygfo-1y, -2- or
4-im dazolyl, 2,3-dihydro-1-,\-2-/ -3-, -4- or
-5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl,
1, 4-di hydro-1-, -2-, -3- or -4 pyridyl,
3, tds 3-, -4-, -5- or -6-
wheil'engx >fl e}n% Rr%gé/gg%eﬂ%ed até)l(%/pl peridinyl. 2-, 3- or
4 nDrphollnyI tetrahydro-2-, -3- or -4-pyranyl, 1,4-
TheoRainRM of th%’fgfn@lao(ﬁ%gﬁ héve onerr nfre etk of éﬁ?rélﬁlﬂ)ﬂr%’ Qan]therefore
-3- or -4-pyridazinyl, _hexahydro-1-, -2-, -4-
occurgn Wfoiu%ﬁf@rerﬂﬂomeﬂ_c forr’Qs T6e fq;mMa#@ rcg\éqrﬁ?li these forms
1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or

ool 209 043580,:29, PTL 52008108348 il ohYls s o, in
wh|ef83tlleasqamemﬁltf3el saidradicds hadbene @the pfefemed Sleanndgs indicated above.

So ;%X rtg?1 § E@gfzcgm%o% ?r?r ‘og%%'preésléﬁtbg ?r{er?BIT ‘\37\/ r&{/&fo%r?rfﬁlléé la to Ih,

I'enedi
Wh@] @ng{m)tqa @ﬁé@*my;a}) @néﬁywhlcrgthg_r@ilqﬂa @ﬁé%lW@lwater detail have
the %eéﬁ h&linbiicsal Qnadretmauned), efMa RARRAY!
2, 3-di hydr obenzof ur an- 5- or - 6-yl,

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

3, 4irdiaRpdr o- RtdrHeb- benzodi oxepi n-6- or -7-yl,

furthernore preferably 2,3-d i hydrobenzo- furanyl or

2, 3-di hydro- 2-oxofuranyl. Het very particularly

denatlek®one iehetereydlodikyboi egergarplgsch both may be unsubstituted or

monosubstituted or disubstituted, preferably monosubstituted, by F,

' ODNNPE

OCHjs, CHs, CF3, such as, for example, morpholino-4-yl or 2-methy!-
piperidin-1-yl,
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X NXN X1 X2 -NN
N OO -NO-N x x1
weoHBRROO8/ 063185 - N
-N N

N XX

inlc

inld

Rb
R®

inle R®
Rb
RC

inlf R®

Rb
RC

inlg R®

Rb
RC

inlh R®
Rb
RC

inli  R®

Rb
RC

x2 NXIL X x61S Sxx N
009/ 043890 40

X
WO 2
-NO -H 0 N NR3 X~ - NeeT/BPHB8/63185

R' and R? denote H.

R? is heterocycloalkyl such as morpholino-4-yl and 2-methyl-
piperidin-1-yl

is polyfluoroalkyl,

is selected from alkyl, polyfluoroalkyl,

is heterocycloalkyl such as morpholino-4-yl
is amino,

is selected from alkyl,

is heterocycloalkyl such as morpholino-4-yl, 2-methyl-piperidin-1-yl, 3,3-
difluoropiperidin-1-yl and piperidin-1-y!
is nitro,

is alkyl,

is heterocycloalkyl such as morpholino-4-yl, 2-methyl-piperidin-1-yl, 3,3-
difluoropiperidin-1-yl and piperidin-1-y!
is nitro,

is polyfluoroalkyl,

is pyrolidin-1-yl
is nitro,

is selected from alkyl, polyfluoroalky!l,

is aryl or heteroaryl such as tol-2-yl, 2-trifluoromethylphen-1-yl and 4-
methylthien-3-yl
is selected from alkyl, nitro,

is selected from alkyl, polyfluoroalky!l,

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

mixtures thereof in all ratios.

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
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FF -No-N wherein X1, X2, and R3 are as defined
above. The conpounds of the fornmula (1) can have one
w@eoosmsocentres of chirality and can theref orBCT/BP2008/063185
occur in various stereoisongtic forns. The formul a (1)
covers all these forns. Accordingly, the invention
knoywe pad aigtablefordlag $3id [pagiions: for @b fsduiefactiop rnitderrategtiqnmethods, see

Phn@rud Kbé|§nslkﬁ /), “Pl*dﬂect)*)? Gedupat, de@@slthle%tev&fagtéﬁﬁtgéﬂl Mlew York, 1994 and,

Thegisn & Cregierri S5 M0 T i U b RN O BRHC Banthesis' Wiey

Inte@cphms@&dmynum foll owm ng sub-fornulae la to | h, 10

Use%b%ao%gﬁa% WgFe oft\/lé] nfts%r'{% g?e kn r?p%fe]ste\éwt%ﬁb rﬁc!?‘rahenhoned here in

in grea
greateradetailg i ndi cat ed under the formula (1), but in which
inla Ra Ar or Het. 15 in Ib Ra is heterocycl oal kyl or

het er oaryl which both maé be unsubstituted or .
If destsprd hppxertinamateriale cen aamBe formed sithpethet BBy gre not isolated from the

readliBn ﬁﬁ)&ﬂ@ét thut isRdd alRYimmediakdhonvEAd3, futied int$ the Ro@pourd8of the

fornE R nmor phol i no-4-yl or 2-nethyl- piperidin-1-yl,

oM éoogl 043890 41 PCT/ EP2008/063185 in Ic RL and R2
denote H in Id Ra is heterocycloal kyl such as

The@a{ﬂﬁo 8unq<s%}>rtﬂ€{gre§agﬁ{)rhgfcom @40@%? Erjnﬁma%)é’ gﬂqerjartfy known. If

ected from a
theypafeyﬁvmdln@aqanymowavw be pRaated bhmwéymmwyp such as
m)rpholino4yl 10 Rb is amno, Rc is selected from

alkyl, inIf Ra is heterocycloal kyl such as
Theyigg HQﬂ FrRGrefergPly caTighoyin ahingRsPEN- 1-yI, 3, 3-
Exafhipfels wos0fableetdritiovedts ke @d%c@fd@ﬂﬁ,lsdbmadhekbne, petroleum ether,

benzene, toluene or xylene; chlorinated hydrocarbons, such as trichloroethylene, 1,2-
dichloroethane, tetrachloromethane, chloroform or dichloromethane; alcohols, such as
methanol, ethanol, isopropanol, n-propanol, n-butanol or tert-butanol; ethers, such as diethy!
ether, diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as ethylene glycol
monomethyl or monoethyl ether or ethylene glycol dimethyl ether (diglyme); ketones, such as
acetone or butanone; amides, such as acetamide, dimethylacetamide or dimethylformamide
(DMF); nitriles, such as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSQ); carbon di-
sulfide; carboxylic acids, such as formic acid or acetic acid; nitro compounds, such as

nitromethane or nitrobenzene; esters, such as ethyl acetate, or mixtures of the said solvents.

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
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
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,
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15 Ro is nitro, Rc is alkyl, inlg Rais
het erocycl oal kyl such as norpholino-4-yl,
wQ@20ve0ksbe pi peridin-1-yl, 3,3- difluoropiperi dPCF/EP3008/063185
and piperidin-1-yl 20 Rb |sdﬁaitro Rc is
pol yfluoroalkyl, in Ih Rais pyrolidin-1-yl Rbis
suchypg FQS"U”ZSDFR@taP%U@@{dQé? EAd VRS QTIRPIC DapRs: §HEhLRSIRIRANRIE;,

dlethéholdmn%aadcﬁN-ﬂfeM{yl @IUtahﬁﬂeebé]ﬁ%\bh'lnesbfﬁﬂhéi%lelttr?ﬁo%nﬁr{e,, ethylenedlamlne
i

trifl 1
meqhihing (b5 BO BT E G RDTe. ARersae 4 o abrtigt. She Siyimsalts of
the edrigydundpafl thyd forroule d) &llikeveiselinpldedrirctbe taszadf lcyrtais advhgounds of the
fornfll 1 @hicl Edcif ekl Eenie il B fiflh S LSRRy reating frese
comphendsorithehacacetticaleadceptabl arg(ah): aad thogdasis aclde, fot exatmipley
hydl%géﬁﬁéli%l% sUY ad MRIr (R{e;ﬁle ﬁ(?] E@ﬂtﬁ%ldé ?hydréd@zn iodide, other

tiron, prep ared nown
mm@r@gngst?@g cprﬁeqpﬁ@dlpg ﬁitlséh%@(g S(Upgps aylfg p@raterprtph@sphate and the

like Sdn@%ﬂ@f dndvRibkSarylSuRdhats, sieH ke @th@ﬁ&émforl}&é héld@s@R¥hate and
schen l\/bt hods of Or

ben sdlllfefrmtee ﬁﬁg:h Q@P[ %rg nlg??ﬁ{i wrc(o"res '89 s%gség%rpgg XL]Ch as acetate,

trifluocnalictate nartratel mbleaﬂeesdb@nit@ﬂ@%ﬂé&&ﬁfbaﬂé sallcylate ascorbate and the

like. Ac%ér{(:tr g&gér{a%ﬁgée%ﬁ?allyﬁgéggta% uéotdﬁl%h gal s tﬁehc gﬁ)%hrqu of the

I on an e rote
formudg (hdeizydegbefollewing:iggetate, K@jg&lt@, {hate, |aﬁgmep¢ dIseetate gpenzoate,

bengr%%ﬁon at&&)‘é‘éﬁat% bt @lsk ﬁ% SloHided But'ynaté\@%mréﬁe 1994

Theodora G eene and Pet er WIits 1 n
CampbPrinEeftelt‘%féa@@tfp§h'9rﬁjed*§j%{ﬁ%“23§/tﬁt ‘Hté%‘t? §VC'°W'I“é5‘/e propionate,
duguhcra)h@tbs@hﬁﬂ@g%n pBbshhad, Hindobd8%te, &)dUS}ﬂ-sGI&Hﬂe @kr&me@ﬁouﬁm@le

ol o e o RO DR AL . avamate
glycstophogphgtentednairsu edisate diemituae U@pfamoatemaxancsa!td lhlpsoratdn at
hydEo%Yoriﬂé qg/gr%)rdnﬁ@é "ﬂg@r ||ofj|'89 B r?c%Xé/ C?@r%?ig' ﬁl%ng}e?qowdg' isQHiBnate

re | mredi con
|sob@tyfgj@dme dactplfienate, malate maleate, malonate, mandelate, metaphosphate

methanesulfonate, methylbenzoate, mono-hydrogen-phosphate, 2-naphthalenesulfonate,
nicotinate, nitrate, oxalate, oleate, palmo-ate, pectinate, persulfate, phenylacetate, 3-
phenylpropionate, phosphate, phosphonate, phthalate, but this does not represent a restriction.
Both types of salts may be formed or interconverted preferably using ion-exchange resin

techniques.

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
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
example arginine, betaine, caffeine, chloroprocaine, choline, 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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10 forrmula (1). The starting conmpounds for the
preparation of conmpounds of fornmula (I) are generally
woeww43shd t hey are novel ey can, however , PUBEP2008/063185
prepared by nmet hods known pe4 se. 15 The reactions are
preferably carried out in an inert solvent. Exanples
(N-rpethyii-glagsintng) nephalpeviiprazing. @'W?@F%@QWB@W resdfife Arogaine.
puriRG 8R8broRfHe! Bile@dRdIRIIRY, ,tnetrtwaﬂﬁm Q’amétl@}lélﬁiﬁ@ t%roWJaﬁnn@ and
suc

A A L T Ry S R (L AR S

restdétioh]l or onmet hane; al cohol s, such as nethanol, ethanol,

i sopropanol, n-propanol, n-butanol or tert- but anol ;

et hers, such as diethyl 20 ether, diisopropyl ether,
Compundehgfdireoformda (1] afttig presend inggrtios whighycoothindtahie mérogentedntaining

gro@b% c@ﬁ BY h@ﬂﬁrn%le? 68hg ag?%gﬂoﬁﬁk Ryl Cpg4ﬁ? %Inﬂéﬁ f@rté?éhp%rmethyl

| ene et her
L%al@g sulfates for example

ethyéu%ﬂ@f%’g' anﬁd@’t‘ Byl %Pfl%t%%ﬁ@an%'ﬁﬂ'd@g

dimétea! &ethpl_%?d diaft ambt@cmmrc@@atlm hfjidazljtf&xéxém?lm_@bﬂ,ejo decyl, lauryl,
co.onrcr e such as, a onitri ; U X1.des

myr LS hRds: bElve BrET doaey I HET SRR kRS tor grampte

bengydchiondd dnd phenelisyl beudde. 8sthfveaten endacil-sblute ergiousdsadfitits formula

(I)Cﬁ+ F% gﬁégggg%glgg,gughs%ﬁg as 25 nitronet hane or

nzene; “esters, such as ethyl acetate, or
m xtures of the said solvents. Pharnaceutical salts

Th e%gv@hgﬁﬁonﬁ@ bﬁ'&mgb&tléﬁ'sgltsc\f\?m@rpé’r@ %?ef&’?eot iRGuded sk tr(flh%roacetate,
be used In their final non-salt form On the ot

bes}‘i%tﬁdc'tr%tﬁéu'ﬁ?r@?e AEcenRife AEMSHCAE hiPBrRice BYqrachigiide J’s}’QrO@fom'de
|setﬁ|&%@ nﬁ:e(hﬂpl@téndﬁ dlumihd) @itfaty, Gleafe, plibhonals) plvalate sodlum phosphate,
ccepta
o P R bl B RS S S o R S WP gy
not intendsd toyrepesaeduestictikmown in the art. Pharmaceutically
acceptable salt forms of the conpounds of the formula
are for the nost part prepared bg;@rgonventi onal

(
Ther?é%dl'ﬁﬁ’dﬁ'on paltsiah basigeampraunds @fthe Teemyla (here Rreprjeddyririaging the free

basé‘fbnﬂ%tg kont&@NitR . suﬁlkél%h‘t AFoudt FMDPIEJ BEi&, %us@@@ie%rm‘aﬁ@n of the
suitable salts can be fornmed by reacti ngqé@ée CO

salt{ip 3 Fpné(e%tlﬁ)pf\lmr@ebgg%fr{a%bﬁqe\/@nlbﬁéeq?@e@&d |aﬂ|ag salt gorm into
Conba&ﬁthaailﬁbsblaﬂn isblihg thSuieb bbgsies dhesntibed maxedrpTies free base forms
gy sl e s T i Bsaca P seF ot PR il Bhpess o conar
phyatak arqpaeleeasncmasrmllailllty Ihdeiaoxcplvm@ fog thehpuaosbs o therinvention,

hO\A}aV(grr mé gl?s (ﬁ?% V\ﬁ?el &th‘é JM% %' rg‘fpecﬂ)ekﬂ%le'bagt?k%s hereof

exarrp e sodium or potassiunethoxide
and SOdI um or pot assi unpropoxi de, al kal i hydri des, WO

As @&Q@ﬁ&14maﬂﬁadaqdaﬁfg&gﬁfagﬁ%%%ad(ﬁﬂ&f&aﬁéﬁoﬁﬁ’@bdﬂ'ﬁﬁouﬁﬂs of the
fornﬁq‘%@%ﬁ% Fqﬁrggf? with meta snc()jr a\r%?rqelsogu%h %rs &nlll metg ssaen% alkavne earf?l metals or
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
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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di et hanol am ne and N-net hyl - gl ut am ne, benzat hi ne,
chol i ne, di et hanol am ne, ethyl enedi am ne, neglum ne,
whenwebksme ne, di ethyl am ne, pjperazine and PCT/EP2008/063185
tronet ham ne. The alumnium¥alts of the conmpounds of
the fornmula (1) are |ikew se included. In the case of
phygiea! peaPartied ipeuatisCléility IR@olgr sRiyantn; for thepuregsee Af o iventien.
howdvéafhk GalkLalhéwiseP6dnds gsiditd thetesRbive fedrichR8orhRIthgeorby
treating these conpounds with pharmaceutically
accept abl e organic and inorganic acids, for exanple
If a boyrolsange of thalkfdreiels, (1) sorttainasoleytda gengrolm whublmls ,capatdé offerming

pha%ac@b&%&?%ccgétgglggglﬂ‘ éfﬂqé g(é? tl% %ﬁﬁula r‘ﬂ QI (? ?A(;[oﬁﬁ)'ags %ﬂﬂé)le salts.

Typisal rplmmgg)mitfemmdclmdﬁefor bxa('eple ghftdrtratekyllacetaﬁcﬁ|fumarate dimeglumine,

di- pﬂ@éﬂﬁ%y&lsoﬁr{]nﬁ QMI%‘?UFOC%WIBG Pt ﬂshgﬂfﬁt"rﬂerﬁd%ﬂ% ?epresent a restriction.
tol uenesul fonate and 10 benzene-sul fonate, and ot her
organi ¢ acids and corresponding salts thereof, such as

wittaeghlt€ that $thicl labeVeQ it 8sebatddn thRRR tine; phamh@@n@auy acceptable salt”
SUCCI n enzoate asScCcor,

in thgrpaes(eﬂ conpgﬁlgn |S§8I&e&t8 In’ﬁ)ap)?n aﬁtwgljrfﬁjrl%%%ﬂ% gglhlcgmprlses aecompound of
the ooro@p{iainltiee oh df ackdofits ealtss il pagicolbr if this sat figoumdsrtoimptdved

pha r{?e(c%h%hc(dr%perﬂ&l k{q@e %@9% I ga td%W{ %}Qnr{)a?e%e\k ﬁ‘lttﬁe frgg{‘oprﬁ ofthe active
ingrbdenien @nysQIh¢r0‘>ﬁt§f%m(05é@)ﬁlcweew9rewp@msem@rlIerbThﬁnWarméceutica"y

accElstauR gﬁt’ fo@r%ﬁ"tﬁ@&&we %Fﬁaﬁb‘ﬁf &drealsolStoR@dRActidih§reBidh Gor the first
ate, chloride, chlorobenzoate, citrate

tlmeC\Q/ng]rq)d%ﬁ@ arr\%mﬁpweaﬁgrtogerty \Mhl@fr Iuelgﬁlgt rg\ve earller and can even have a
posiﬂVehMﬂi!’e(hg@ an ﬂquﬁhﬁdo@dyrﬁhmstdf efeastioaingredient with respect to its
ther g %ﬁ i ?) et hanesul fonate, fumarate,
ea'%ﬁu & P%(iyé F‘F 8f muci ¢ acid), gal acturonate,
gl ucohept anoat e, gl uco-nate, gl utanate,
e t I
Owi %Yoctﬁén@@tggétmﬁg%t(@ﬁtg% [ene C%Hg)&lﬂbg o?thel?ﬁméjﬁau(l C%fw Be cr&lral and can
aCC(Pf?kﬂg'M @p%wd@ﬂovﬁ/@na@rl@awéor@ iﬁ‘ﬁi‘r@i@h%ﬁﬁ@rﬂéﬂ% tﬂ‘l reeaATE @, in
opnbemgilagtﬁ,e tbraet hi onate, 20 isobutyrate, |actate,
| act obi onate, mal ate, mnal eate, mal onate, mandel at e,
Singedhe Brserruical actly Atthe RFPMAIS LSRR SAPRISEY s £oR1PouNdS
accasmmg{dﬁmdr:wgeumpﬁms@ﬁmtuemaﬂbma@mblaltcemué taandib@ers. In these
Cas% Fr} e en ?ptroeo"UBt C}I‘tse[‘\i?a# m%rg'ﬁglﬁ ﬁs cgegg%gpar%etlj i%?d eaga%tiomeric
compherds| iy rcoprinioaladr ehysmabmpmnlr@s knpio $pthe matsen sipledta thetaet, or even
present a restriction. Both types

emrgéyedtaFIS&th% ggﬂ{hg%ﬁed or interconverted preferably

usi ng ion- exchange resin 25 techni ques. Furthernore,

In tﬁel"lﬁs@@ﬁr@c??rﬁl: bmirek, difiereOh®e léFladf‘érnﬁéd de?'rethfaQﬁlﬁUJea)y(réachon with an
de al um ni um

Optl?E}]% ﬁftlvfalr§80 r]gcﬂ,g(am FX%?%?fﬁmta%ﬁﬁ@V@? agﬁorﬁ)sp are optically active acids,
suclﬁram@aIREamj(&’o forhs omrl‘l@‘&rﬁeﬁieéllad:étyltart@m &6 dibehzoydttaiaat mandelic

acid hiaff éc'czfl({ 1iac’uc chjg ‘ij b§%8 gcted amﬁn%glgs ggrseggﬁurg’%%\?génz%ylproline or

res (DOVE: TNt i one
N- bm@ﬁ@uﬁﬂw@rm@eg m@n vamuamwtmllw agtive lsemphdealifonig@tids. Also

advahdedus R A aphic enantiomer resolution with the aid of an optically active
resolving agent (for example dinitrobenzoylphenylglycine, cellulose triacetate or other
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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pot assium and the al kaline earth nmetal salts cal cium
and magnesium Salts of the conpounds of the fornula
w@ bgooskdsedh are derived from pharmaceutical |y apCEpPRDS/@3185
organi c non-toxic bases include salts of primary,
secondary and tertiary am nes, substituted am nes
Thednveptionfeitipdmar relaes de Beluye QEQﬁmF}OPH@ o faspia ()¢ is gombination with at

|easammé1@&her%/éa|daﬁ1eamm§mg@;arénbafelf&awme@.&@rhang@gednﬁemenfeatment
exa |l e ar ne

of nwﬁplx;rs&ﬁrcgts uHié as glﬁg)rrhl or ano gr co- agent suc% as mterferon e.g. pegylated
or nbh-begythtékineyferoat, fwéfemb&dhtafermbeté bedizatith svejpounds improving

vasgj_lagi)ﬁgr{cﬁg’e)ﬁ'é%]saen%bﬁlg r nged?c%p%gtgl dl%ﬁna%] &?r%goﬁﬁt 4:%4 Sy be eaidmlnlstered
coneanhitantiy @rrﬁen@entleﬂyhy loebyeslibautpmrous Nhteetnmgslcnlatrqmml rowdss.
Theﬁé %MASHBH? 't%' J%%d as HeHCAALAE in IR TERRRary medicine.

stidi ne, drabam ne, 1 sopropyl-am ne, |ido-caine,
| ysine, msgl um ne WD 2009/ 043890 44 PCT/ EP2008/ 063185

Phatrhhdsfidy forrbhigtions a8h BE hdmiRRfeRdih ititSrornPbitRkadd (itits, which comprise a

pretfeitl%)%%{e :ﬂrjr}e?gmp o? lﬁ\%@/?ﬁrggﬁ%c{ | ns 55“}9 H(J:rgl[ ﬁv?ha%ﬁ%%can comprise, for
exatnplien@6Imy tarti g erefdrablypn agpptb 7é®nﬂ@epamduar|y preferably 5 mg to 100 mg, of a

Corr{pébr?‘o( &%glrd %5 {F%t %k%{)ﬂ?ﬁéé@éh@@gﬂ%{ (& ge%@‘e:“%m Eet‘r)eateg,éhe method

IS IS no I Nt en
of agyinjsbatiaisangfthe age, veighiand opnylthn‘ ofthrepgtieets ertharmaastiidabn

formMiiehs EANBA dhilaeie iMink kR dG%E%'nl?é Wlich %rﬁw@% 2GR REmined
quat er ni sed using agents such Cl- 4).- al ¥

amcwg} @f@égve npgﬂadlgr;(té)ﬁbqj%qa%ng,|Preferéetqf§gsagq %tﬁpwtlo%@'e those which
Con{pﬂﬁé a Baity\os€ bl -t e, d3riodite) svde, dbdlcd&espondmg fraction thereof of

sul f at es
on G RGP B Ry oL e e LT ARy S PLITe i o0 roverec
usingar preceasVhéchde ggrieraligcwmalert ipl the prenmpdgutidd artyr i st yl and
stearyl chl oride, brom de and i odi de; and
aryl - (Cl-C4)al kyl halides, for exanple benzyl
Phagngcsutierbfoanidatising gan by pdapieshiprrImigisiraionaiaeny dasigd suitable method,

for @da}np%‘ﬂylb%l?m@%m@bm‘éﬁl &Eu&hh?_ud‘lplcéﬁﬁl %asél'tbm@é}l'(in@@dmg buccal,

gare u5|n such salts he above- nenti oned
subffiol s FeRRIRETA - ¥Rl STbgreHiora] UchPIBOSH PRReRLS fgmuscular.
mtrea{eﬁcttatoeJntl’ederﬁial)maﬂﬁmetaioﬁ Jformlifatib@Satnaegyrepardd lﬁiir@ all processes
ol T S 3 PERABES 030 e DR s o
excipentgst @nadle\(ant(s): rate, ol eate, phosphonate, pivalate,

sodi um phosphate, stea-rate, sulfate,

sul fosalicylate, tartrate, thiomal ate, tosylate and

Phaﬂf‘@ﬁeﬁﬁ‘f%mﬁﬁﬁ”ﬁ@”s lgdeptedfos ofakadmipistratien eap beya@rpin steppdeasespparate
unlt:f?l sﬁ§$£§ ek Shple, F;lh@s &Qéﬂet@%\ﬁdb@%r S lies;AbIURGS & suspensions

0 o RP U S b AL TS, £ 2 PRl eER! e B DD o
or warapimbil lefuidtdmeulsi@si r ed aci d, causing the formati on of

t he
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
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.



10

15

20

25

30

35

salt in a conventional manner. The free base can be

regenerated by bringing the salt forminto contact
wowdob/osshase and i solating the free base in a PCI/EP2008/063185

conventional manner. The fre€ base forns differ in a

certain respect fromthe corresponding salt forns

thereof with respect to certain 25 physical

CapBlileP 8felgr&fice b‘}ﬁﬂ'e ingQ poRidkt wtur@a@@&sarbesﬁab\ée@w filfr@shaped

ge'aavmf?etﬁaﬁ?ée%@@?&@%ﬁgﬁ?@w e Ee s b 1o e g liSperse silic

acidf, elaymaphesieofteardte, nacitmaachte binelyeltgtema glyasliic 8dlikd yorm, can be

: f :
add?& FoetR §81(<fe)r lE’rﬁ&ﬁ&re g}%‘ré %agwlﬁﬁhﬁn%?t%nskggmge%gg?gozuub@{%eég&ch as,
for @xdamaleu agaeiaaars C@lﬂdna:latbahétﬁ er elinh carberaites Ny likdOsobgyadred in
ord@ MERovethes |I5k§|¢{y Bﬁh@h’%di@%rﬁerﬁ%ﬁb“ﬂé cRRURTSE BB2n taken.

magnesi um and cal cium Preferred organic amnes are
N, N - di benzyl et hyl enedi am ne, chl oroprocai ne, choli ne,

In a@difdrN Mo edirea b H@oesse&?,&)dlt@ﬂ’@ﬂhm,W@bricants and dlsmtegrants as well as

N- et hy| - | ucam ne._and procaine. e base-
dyegg‘?r{Ige%pegé?r}fg&po%ﬁgaﬁﬂ%% ure. 'tf“‘%? mej%rs chu%grsgrch gelatine,
natupalespaarecsubly afiforregamglet dlecose eebetdtactse dwieotentismiaale from maize,

nattﬁ&%hggénthg;ttcw f‘fté[.léh gé ?c?te%(%ﬂag nathagg a@gcéhﬂ%rr s%glumaa? nate,

caus | oNn O I nN"a conventil ona
cartemymehyicefiHess. mebe btk ahispl teeeger dredikad Heyuliscinigberg in these

dos&g%ﬁo?n% ihcifi® §3d|u'ﬂ¢ Qeat6 AIhRRT st¥MrhiB, rﬁé‘gr%@iuhh Matb%ﬂd@?ﬁ Behzoate,

free acid in_a conventional manner. e free acid
sodiupygegtateyseqiwp chlgride andtpe |iks- }l'l%%wgatleglfa'n@dhqlqg@ without being restricted

ther6@{ gt@@poﬁ&hwgeualabé aber, Bentbriiel emthaniduh drespede. Titk tablets are

; (g?n V\DXZ r435r3|90 45 PCT/. P200r8/ 0|6 185r &Ph’é i ath
OF”B*T%% % e gxar 8rP%%a D9 P EBMIFTITXHE: BB LR PBrkrEs St Pe
mixtulee apdinga Biogcaot andhe disintegrant an presha(mmhe entir¢ mixtgaltd give tablets. A

pom@gm&fu%é?eeg)%FJdQJﬁ/leq%Kh%oun‘gourﬁﬁ&)ﬁﬁh Mgd anae& t?t;ié gnanner with a
dilugr ot abase. A Fesciibripbeme a@ﬂ@gﬁpr\ﬁ“ﬁ win 2 §'”@%fp§t§h@sdpr example,

Cartfo‘)?yrﬁétﬂﬁcerﬂu I%Q@raﬁ%ﬁﬁd—étté %@iahrye &%@Plhﬁﬁiyﬁ‘olﬁ)%hé S d-gsotdﬂb@ retardant,

t he fornmul af%aab al so enconpasses multiple salts.
suclﬂ-gg fggxarﬁalpt Qaézpfgn sqrepqhsacpﬂ%ra ,esuctF 8% f%’)?éﬁlﬁP'@ a quaternary
saltdnidar bih absyrbahit, 30 et ad, €or e&ldarﬁplﬁ&featcﬁlte GiatixPr ditaie@m phosphate The
powggr IHIX (%) %{ant t}e]e O%ramﬁaqg(#, ttyég]wgtp% W|th ?gm?%rh L? } 'oa%efor %atn}?'ie syrup,
starcreg%atej atalig macilage at mtabsevfe;elleoseaarmowmesmeterlalh and pigesing it
throh?r\égrkle@ %@%%ﬁ%b%l t!) }jraﬁ Igf;r‘cﬁ?'nt mf@w%@# rhlxtu;lrgcdnrbe rt]ﬁthrough a

sent connection is'ta an act
tab'etﬁ@ﬁ@aﬂh@ﬁt giviRg EIFPE GRFAT wgrnas'@@ﬁﬁ@mh@%brok%@ tpdermgranules.

Thet(dlflanulég Clb{i'ﬁeﬁ%héﬁtéﬁc b}oétﬁilt@fl of §tearkadddS a stelrddsdil, & @mihdral oil in
is sa pr ov

har macoki neti c
Ordeﬂﬁ%B@V?qté%Ckﬁ‘ﬁ 't He t%?f?tl‘:@g'”lg E’EEE '“Eéfﬁff’gr"é'iﬁ U(G % Hrep peessed to
glveftﬁﬁetsf'ﬂfel’ﬁcﬂ\fe inrediastsicaealsd bg cedbiesd with a eyHlotingihes akdipient and

then resse w&?@ g&/é Ll |¥f}%ﬂ{) arr g%efjtpg ?rralnlulg{l(%rhor dgycyeressmg steps. A

FITace St
transmageré@r eprque amt@qtlmlamrcmndstlnmﬂf 8 shallet vealing (pyerd e éayer ¢fergar or

poI)H'é‘? rrfaiterriﬁtand 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.

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
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15 time wth a desired pharmacoki netic property which

it did not have earlier and can even have a positive
wo pdobioeasee on t he pharnmacodyngm cs of this actP@BEP2008/063185

ingredient with respect to its therapeutic efficacy

in the body. Onving to their nolecular structure, the
flaveusnsiiigredidrsoie pregased LAY & n(’l‘jtoxtfeﬁicobé“cc‘fﬁhiclﬂ Suspgneighs capdpe
fornﬂﬂ&&{lﬂ) mgdfeysm:&tﬂme ¢dMpbRRdIH S rRAAGHd RS, tsOrU@lrgéﬁs arﬂwms.f.ers,

can erefore ex in racemc or opti

sulf 35, SSPTICE: S HGO B SAREH PlEao e A rtol thers
predeR Gt #S/00r achltﬁesacsuemamefds egdmpléigepparpint bitlsr nadelawektegers or
saC(t,h%riRqﬁokh%ygm{iéiﬁgwgagn%lsfa{w??{he iké, cgﬁ){ke% e%%séddgg).l eto

use the enantiomers. Th ese The €n pr oduct

or even the i nt ermedi ates can be separat ed into

The&id&sd T8 rhﬁla%én&f@{‘ﬁgmmg}’atlsn gfﬂ ?fgitasl%rd é!r?t,ja?éljlated in

nreasures nown to er son ski In the ar
m|C@9@qx§uleér£|ecf9r@wIaé|§n §%ﬂsq be prﬁgar§9m sk pavaythat thedelegsgls extended
or rélérdéélf‘sﬁﬁﬂ §s, N N@Hple dbyasoh BiLHER bR ddih @ off [RivaRtd haxatidl epolymers,

>é Igﬁby reaction wwth an optically active
waxa0d i ik6y " agent . Exanpl es of suitable resol ving agents

are opt| cally active acids, 30 such as the Rand S

The&%@@ﬁz oyI i‘ i :&Zrﬁu% %ng ’salgsI @rg\%tt%,@céngjghg%iBIﬁ%?{ﬁ%q%ngfi%jal derivatives
therpefanid theprthet ackiye m@rbqilentmc:m Yseke admiawierrs indiedernt pfdiposome

deli@?@g%lteﬁné\l‘s%%oﬁ& Q)Ea‘Prlldlé"%m‘éﬂ unilamellar vesicles, large unilamellar vesicles
enzenesul fonép?ro ine), or the various optically

and yltiiqrael@n Rsiiss HPesoRes Ca'& pgformag &em Va%QPérﬁ’Paﬂ@SL%dﬁ §UCh as, for
exa@pleptrlcR @@ diedtylenmBlor paphdtRigiehdiheein With the aid of

an optically active resolving agent (for exanple

di ni t r obenzoyl phenyl gl yci ne, cellulose triacetate or
TheabmepurBS ofl theiferatuiav®sind thecsritf) shlydieatied ploysiotgicatiy fugctional
derllgfﬁfllé%ﬂg}e%ﬁﬁmégﬁgr tl% f %gha%ﬁg%%gﬂs?ﬁ?gbw&fe%gjss% monoclonal
a”t'mﬂﬁéﬁs!”(g\ﬂd%' eBHIP FCCW@@JT \V‘ér@@mﬁ@%dw@%cu'%@éﬁc%@'edf Bl?e
conPSaR! c@n al@%@@@ém&p@rsema@ fymRFLdstBigblel Infodichlen€6@ER. &uch

in the ratio 82:15; 9/043898 46
polyBesy @@e@@memévvwwér@'mawm PRRY &Y mor e rel at es
polyh@drbh@rdwemé)tha@wmﬂmupmonolﬁllﬁydmidyahflhépartlanﬁldoprmm\c&tpoly@thylene

ament

oxide ﬁap é(alngnstu%sat§¥t8$ §¥ %%rlmtoyl raéncg g et%omd:)ggg&l may fﬁl(rethermore be coupled
to atcraeabhlmmegradfablmmeptseNmm e ogilablesfacdchi@ging lcantrallbd reieage of a

me%ﬂetﬁﬁrfor%%rﬁglggt)lylam er P k%[)&lro %@?gglﬁng po@ﬁ%bﬁﬁ)ﬁgnc acid,

non-

polyRsthae s, BAVagE e, Wtyamxpwaﬁ@r m}yqxgncsacwb?é%ﬁﬂr@rcrosslmked or

amghiaeid ©6ck cBEa%effstafhmds gel@di canments, such as
interferon beta, nmay be adm ni stered concomtantly or

sequentially, e.g. by subcutaneous, intranuscular or
Phaemadeuti@ilifogr@ulations 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).

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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These conpositions can be used as nedi canents in human
and veterinary nedicine. Pharmaceutical fornul ations
wa@29e38amm ni stered in the formof dosage uni PGT/ERIWL63185
conprlse a 10 predeternlne&'anount of active
%redlent Eer dosage unit. Such a unit can conpri se,
Forf*@r regiagfh Pethe GYESOFrfﬁhQr@th”‘@' tisspfierexpmple mau and S#UO”W’Q

fornﬂﬂ’eﬁ'bhééé’fje%i’éfé’raﬂla%E@fe@*é%%p'fbaﬁ&n%nﬂ-&‘lré@n wfhe%asep@nm%mon to
accqordl n

t en
Ve B et Y R RO DR G B05RS S Wt PR AR dater
misdilbie cage, bagsei Ajtetnativaly, tlenatitive ingredient dz@ bpddrmeited torgive a cream with
can be adm nistered in
an GEWARS Sk Bise of SUEM-PdidRe o0 oo 200 &
predeterm ned 15 anount of active ingredient per

Phaqﬂé\‘c%gﬁcalﬂfb'rﬁulalpcfng eéﬁt&gfog ﬁzgﬁa Makiork f?)rtﬂy&[?élhaﬂ(fe é}fe%rops in

ose whi nprise al ose or dose

Wh"ifhtﬂ? é%itvéér‘gé??&?é's %ﬁso'é{e%érrsruég‘ii@ﬁ@ |'rh?{:;3lf't|a lecR&iR" ﬂrhléﬁ%*far an
aquBbus saleRCt i ve ingredient. Furthernore, pharnaceutica

formul ations of this type can be prepared using a

process, which is generally known in the
Phaphanen‘ﬁmedetotmalaﬂlonaraﬂaptéd)fothrcHBapeUHaitloraln theomouth @hcamsass dizenges,
Fmsm%FEQ@p%ggwg&hsadn1nlstratlon via any desired suitable

net hod, or exanple by oral (including buccal or

sublingual), rectal, nasal, topical (including buccal,

PhafrH el i fkm @htidns %Bac'pqé‘d' R Qotal Y@BihRAhtioRcaR BE 88hRls®red in the form
(i ncludi ng subcutaneous, intranmuscular, intravenous

dsﬁmxﬁﬁ¥ﬁéae?WﬁF¥ met hods. Such fornmul ations can be
prepared using all processes known in the

Phagrgﬁeg@ ﬁ) gﬁloggtragwq¥%f0{ H%SQS%‘?'EE'SF %[lo@ ?{?\?f@?ﬁ E}? c%ni%r substance is a
soluack}ruprama(cs;arse Ehwqiem\eeug B palticte sizaufoaexaopde, ndae tamge 201500
mwr%Fm@lwrM% Q%rﬁiws@réoqﬂ t rh‘\%r M&H.JH s?ﬁ.nq Ii’setgke%s a%%g%ﬁa fAhalation via

units, suc cap sul'es or
the pregtiRGssagns f@ﬁhmmréeners:@mtawn@ﬁ@e W@U@@@ ﬁ'@?%’i@éhe pepe. Suitable

fornﬁ@éﬁ@ﬁéifér SdmiRRkatid 48 PUSal |sf:)r%l bﬂ%se%d@,'vﬁthfﬁﬁﬂﬂ Rlcafri@PElbstance
foods; or oil-in-water emul sions 30 or

encHlapEs aiCPm"edPﬂJreF'P%ﬁ?PH“%”ﬁd'i‘ E’gt’fhgr Olhus, for exanmple, in

the case of oral adm nistration in the formof a
Phaérﬁ%egécag%ﬁrﬁ@%zoglls\%d Q(? fﬁ)r ?mlplsgrﬁnonq%yelr%a artllén gr(m)c %re]\ses ft inely
partishlafendussudr imisis, [Whichaneo dp toatwrated ing varices dipps eftresssitistd dispensers
Wm%%ﬁﬁséaﬁggﬁﬁw§gh@§@|MO%Iycerol, wat er and the |iKke.

ers 35 are prepared by comm nuting the conmpound to
a suitable fine size and mixing it with a

Phaﬁhé&feﬂﬁ%ﬂ&M@@l’lonQ )é@é;ﬂéd?fa)? vé‘g}lﬂ'mcﬂleh Rfatidh @n Bk Blihlstered as
manner, such Fr exa an edlble car bohydr at e,

pes%”@ﬁ tﬁ@porfsoi:re%’i‘éﬁrﬁﬁ SePastysa [RASSY SRR PRI £ 1 avour,

preservative, dispersant and dye may |ikew se be
Phaprﬁgose%{i]éd 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
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.
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WD 2009/ 043890 47 PCT/ EP2008/ 063185 Capsul es are

produced by preparing a powder m xture as descri bed
wabwysszmod filling shaped ggQati ne shell s t heP€mEPIV08/063185

Gidants and lubricants, su as, for exanple, highly

di sperse silicic acid, talc, magnesi um stearate,

cal cium stearate or pol yethylene glycol in solid form

Inje@tﬁbﬂ sbl@h&s%d%dsﬂe‘ﬁsbﬁ@pr@@%@&fn d¥bortishce Waefied @clidtcan be prepared
¢ | %M?‘%er ation. Agﬁ%ejl ntegrant or sol ubiliser, such
ro”bger'ef’ S HHUES a4 cal ci um carbonate or

sodi um carbonate, may |i kevvl se be added in order to
It gde%tﬂ%{tﬁ %}2 @Xfalinl féatloh Ecy %%g%\%eqaﬁ%gfaﬁfﬁgﬁﬁongg tcgr(stl{ulaﬁts the
form@tles%may alsg adrmpriseothsi agentsysulalib thecarhivigh rearkct to the particular type
of fHnalafidrS HUR b Sex@sh P Fdrmaidtions WHitheSe §lﬂﬁbie'f£r%%lsd@mhfstratlon may

[ ncorporated into the mxture. Suitable binders
compfigq iRYeUSt ar ch, gel atine, natural sugars, such as,

for exanple, glucose or beta-lactose, sweeteners made

A PRIt A R o B REl s ol i i acive

ingrediedt aeyerets loyi laceimbet m‘éaaqtorp,ohglmdrg(lfcereeargbly abé agenandesgight of the

anirﬁ%qhé Bt%ms%z %Seas-mtgnb H&\r\{v gwe‘au%%gl atd Sli ha%ﬁ ?t? s%?@gﬁe nature of

e sodiumo eara
the fpsmvtelisinuand shecmetapd of asnisiratiberand a wimaisly seigmined by the treating

doc@?@rt\%rt HoweQ&H Hmedehiey drAsunRBh &d?ﬁpo'uhtlf% gehB@lly i |n the range from 0.1 to
sintegrants include, wthout being restrjcted

1006‘?%'?%‘?f<5?°d3§‘t"%'9'&tr9f s rRiPRdMPIIMsY @er dayaand p@@'ﬁt"éfw fygically in the

g@ﬁffttnh&iltb gunﬁg/agdf bd¥e weidheper Hag. Tthab) tré actadlemolint padbiaf fetlan adult
or,..e

mara%awtﬂ Sy € s e PRlverRe o REM g Ml & amongt can oe
adninigieried an tan andivicwaldd ;s peedpyam usatiy ingr esiss nfpetrh@)ses]tﬂucleas for
exa@b?ét Woetrﬁé% u}’ fﬁvé &bé S?‘EE %ﬁﬂs nutﬂﬁgé tJBP&% sb?ﬁ HE ERAL. %

m X1 ng in a e nmann
eﬁeWV?W'T@UQ@félslaUéthO“@Fe A 063@@)/3'%@9'@@%84@‘!5@6' dehivatve t'lﬁﬁ‘épf can be
dete?Pined B3 tHeMfrabtidoran e REMe ansdimhofase cdnffouRX EAYeE,

car boxynet hyl cel | ul ose, an al ginate, gelatine or

pol yvi nyl - pyrrolidone, a dissolution retardant, such

as, for exanpl e, par affin, an absor pti on accel erator,
The é)b%sgnﬁ nv%naon flljlre’(ﬁer%re L Iazflesqg gtr%rtﬁ]oaarfér trea P]$ ? é%] S\Jﬁerln%from a
sphidgesiect-pimsphais pmateﬂmrdqnmlsmg adroinisteciag tas@id subject an

|

effegtrv@%\ﬂoﬁhﬁq i%m\ﬁﬁﬁ@ c!s??oar}wgﬁvﬂ 'Fhez:ir&ae@g@?eantlrﬁrﬁg{é (§§ny Iepartes toa
methey. Mfdﬂra@ﬁsth@ﬁpfuréaowpds@owha 1 ??ﬁé’ﬁ'ai‘?ﬁtd@prdéi’r 5 a@r?d'to'mmune disorder
or cBfidRihi R8odidted WikH SH@RrRti iRineASspdRseal t ernative to

granul ation, the povvder m xture can be run through a

tabl eting rrachl ne, giving lunps of non-uniform shape

TheWdnéseht m&g&w KBS MR lte(ééengb mnwtmuﬁf%atmgm b&%ﬁé‘u‘ﬂ‘b% from an
upr a tion

'mﬂﬁl?grgptﬁﬁtgrysagngranﬁaﬁg, compyrising ﬁgpmls?%np to ﬁald Blll%‘aéxlt apgmpound of formula
(1) irpgrearenint #at isleiffadive ¢ortireetirtgadaldetnnuiasteguigtonabindsnalifitiéhe present

invelnh'(m ;5r81%¥a%ﬂ/ Ha?a%%ts‘ﬂé & nie%wotdr\]/ﬁ\%re% ﬁ‘]%sfrﬁ%uﬁ&egulatory abnormality is an
autoimmune or chronic inflammatory disease selected from the group consisting of:
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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30 give tablets. The active ingredients can al so be
conbined with a free-flow ng inert excipient and then
wee@snesodi rectly to give tag‘% ets w thout car rpCTBP0$/063185
the granul ation or dry-pres 1ng steps. A transparent

or opaque protective |layer consisting of a shellac

pre@@h'nvmom E\‘y"t@?rm%e eﬁ}%ﬁ't(’@fm@b@’a‘ﬂh%?m tfﬁdwpreﬁw@@m gpnormality is
bona%rr@wtgir @tﬁgﬁn krad&an®fejetBan Wafbger&iseﬁc%ﬂ&|sedg‘¢e'ﬁne(>@é‘se|ﬁﬁmvent|on
ded to ese S, 1N orae
f“"”tﬁ"f‘f’rérr%'ﬁ*teﬁ & w&o&é@ﬁr g] the éP'EWfor%%’jsag% aB’Pﬂ”[“?“ty Sssset‘ic?fj from the
grodp @ﬂfﬁl@lmg as:ucinsglsntatfonrof exgandbetisss® lgtftversus $ipstugseasasctorought
aboﬁl] Bﬁﬁ%?plarﬁgt%nbgutgh%%% %gndr&négﬁd&(%é;?h%mat%%sa%ﬁtl gysttesmlc lupus
so’that a given quantit

erytagroatasusolflaghiteote’s thyeriditds multigleraglesosisamybshgniegraviedyisy! diabetes,

sl SO S AN SUEOP I

autqiRMuee @ippases Bckidiag espatie everand poat-insatious gloamessrbitise

inflavi@idt6ry @nd Sgwa&emr@nﬁe gkmruuéza@sesf egcmab.at a&@bu@uerdiaﬁﬂise E&rit&ut
ounds

f.th Sol ubi
dorgifs g SR PP ol Gy Sapoggoci Syl Blihen PR g TR B bulous
penipbgsideapigdrmalysio hallosa,amitapal apgiogedning, esseultior dythea, cutaneous
eos?gmwa Iu&)?&r?ﬁgméf%tsbé/ %%ne alo X&é’greg‘gdkér%%&\?f/\?éun%mtg Gtnal

rh nt ura etenefs or 5
conigpetvitiaryvaitis @$30Qlafﬁ§r\N'@rEtelhﬁ¢t@Idﬁea%é@ﬁ@ﬁﬁeh@ petisdkerdiigis, conical

Corrldak@ystrg;ﬁf‘a Liteeivdiis @orﬁ@a@ggﬁgal lelR6mE Q:8@.paMdHigus, Mooren's ulcer,
formul ations for oral admnistration can, if desired,

sclefjis. &ieved <Wpthalreepathy. Veqtdioyanagstprada SYFREPTH ) SATGPISPSiH ROYesn
auer@lespreb@supreemamﬁlve mw@dymea;mybnb?altastm rallaelrgagghms intrinsic

cn as, or. ex .
astrsh, R o7 R e v 5t SHEPe PP B AT ETe: e fipma and ainway
hypgekeyrmesigenesi,ororkitiargastibelcersk eascllhedarmagecansts byfischbmic diseases
andftrﬁ’rbﬁ%ﬁs %c)] @%o@@'oﬁ&as&oh‘(%ﬁ to@ﬁ%@&éé&'e?%% b,

functi ona rivati ves ereo e other actrv .
entqregplitisd intgstinal (asipna pespCistedanithi theraebhuses, icpeliep diseasem rypctitis,

eosinb@r@lf’c%troéﬁ@n‘tlé{ @ﬁééto%y@ts@r@oh@ér’@l@eé‘é; ulEQREtvRBIMR! |%|gra|ne rhinitis,
uni | anel | ar_ vesi cl es, e uni| anel |l ar vesicl es

eCZG_LfBa é’HﬂrSH‘Lﬂ' P‘FH“&H%I@OQPF’%F%‘F e Plé@ro 1S, PELBHESUTERF YRIPEPngPetic
nephriopathy, aﬁulttplESmpdil;ItSpbmllalﬁHBdB'e sgnmdsma&aenfeme; s dlemp[bc&yneurltls

mulfép ?Tpeun‘iler o nfon?l.hrl £ %? %?pa Y guyp%ﬂﬁyrsﬁ Sy gﬁe%lg)\(l)vlgloqq s\?g?e gure red cell
aplesiadapéstisiaotoigi m@bopigsticlanenieo iwédpathgbeghiomdb e nichpeireiod,

autcﬁﬂﬁuﬁ@ﬁe@&l{ﬂtﬁo n@ﬁa‘ égrahur]&{y%y eﬂérﬁlcﬁﬁga@nﬁv?ﬁﬁ%aﬁ)ﬂgsﬁ@é&%ia,

usi ng nonocC ant'bodies as in carriers
anefygromath Oﬁﬁép%%?méarﬁ@'dﬁ%?; é'@(ﬂ'de@”%ﬂ(@OF@HﬂfbiP@éﬁmWfﬁ)@eumonia
derrﬁ@tﬂﬂ?&ﬁ?@sIeglﬂﬂieﬁhé;ﬂﬂ@#lscl@tuﬁbl'c%@ %@aﬁ@'prtb@llePg?& YdBHiSityd8utaneous T
cell¥ym %g%gdchrrrc‘)?ncl I?%gﬁo%g/tlcclgﬂl{elm% Sérterloscfg:ro&s 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
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pol ymers may enconpass pol yvi nyl pyrrolidone, pyran

copol yner, pol yhydr oxypr opyl - met hacryl am dophenol ,
w@edoghyissoxyet hyl aspart am dophenol or pol yet hyP@ner2008/063185

oxi de pol ylysi ne, substitut by pal m toyl radicals.

The conpounds may furthernore be coupled 25 to a cl ass
mac&fersemé@harda/me@ ssalripaesosnegh?/E bare deimatiipHeruthema multiforme,
lineQHA 641009 d@%&lf@éﬂd&%n’feﬂ{ (%leﬁ@tlt%f giRgivifie PehcFRIMs, sdpBks, pancreatitis,

dlseﬁa?%a?(ﬁg(%uf}%%tg Igmor? Yrsge%?(:}lrlﬁcgggggg ro'taz\is(t:ass o(?carcmoma

and mgbg&mm&iysdlsefmb yalisay thy bisigmyineandeukpbieye- Xliamlmse \Beht&'s disease,
autcﬁ?ﬂ%y@g n psa ig\;gﬁrgﬂrg bilia euﬂo@%} Q:J#e?oé?* o&}%laﬁﬁﬂgé)é%[lﬁlgp{esectlon
acuwrllaersr@eml neavmﬂanagsedahm toxin,cvéiral Heeatiidnshocls toe awlaaﬁ-wrus hepatitis,
non'AUﬁcﬁp@ ﬂ%?dﬂls Q|r §ra?fcoi19ﬁc &%%@dﬁe%an&ia%@ fGIWa"i\%?ﬁ%ﬂt it Bilure,

rms o he reci pi ent exa

'ateﬂﬁéeté‘éf’?t\?éa'ﬁ“@ r%?ee?ﬂ’cﬂf%c terdailure, aHgrmetation of ﬁ@mOtherapeUt'C
effelt, 83drREgalyirlORfcBIIO HEM\SinfedtfondRIDS, bhRdr, sbille@RARh#d, trauma, and
h terns |.n|.P ar maceuti cal Research, 3(6), 318 (1986). 35
chrasithadeCa | P PR conpounds adapted for t opi cal

adm ni stration can be fornul ated as oi ntnents,
B S s ARSI bl oIS R s OISR s e
receptpr POESEIRR0 0890 6 3:VB Brefarably teise than @heutdritM ad eves neoye pesferred less
tharpgﬁg,gfoq:)mvpr nal tissue, for exanple nouth and skin, the

fornmul ations are preferably applied as topical

ointnment or cream In the case of fornulation to give
NonfdhcRiuné BEtHéE corhftRinas bfi thie ivegtioatia® bberc@dlerffnediIngeEb/Name
Ver&l tJP% V&V\tlh a paraffinic or a water- niscible cream

“YaLe. " A& fiati vel y, the active ingredient can be

formulated to give a creamwith 5 an oil-in- vvater
In tr}edcf)l%u(/n%maqtqﬁ%ﬂges%rgénv? ta)n sg?ll ? |Ilﬁjsk%rg?ed bgpmt%&rg??%ouﬁnt% %xamles which are
not egrstrugrtto e evicmipd aemmmsg thenscomhofdhe inkentiagt i ve i ngredi ent

is dissolved or suspended in a suitable carrier, in

particul ar an aqueous solvent. 10 Pharnmaceuti cal
Examples,| ati ons adapted for topical application in the

rmuth enconpass Iozenges pastilles and rmut hwashes

rmaceuti cal rul ati ons adapted for re

Thed‘&f’ rhCn‘?aéfl‘ PRy 'FB?]'”&%e’@@‘pﬁrﬂeﬁ?@Fg P%'&Wﬂ”f?r? ﬂ*éta'f‘%‘? i’ﬁ foljeyvegl Method

A: mmmmarxwgew @ rees. SOFhareE extt ateaflowl @ 2mull/@tn vathss min

graoa erﬁ Pr{)rgg)c‘fe Qr Fr}ka'ﬁ ﬂzo%’ E)nO'?I%S ji'IEA?‘ Fni (9-r|]3(3an UW(Je?elgtiéntha&gerJ{)j er
Method B: HPLC columns BDS Ci5 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 CH3;CN. UV detection (maxplot)

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
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
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solid conprise a coarse powder having a particle size,

for exanple, in the range 20-500 mcrons, which is
w@cbwpnisbered in the manner i which snuff i s PEREP2008/063185

i.e. by rapid inhalation vi 0 the nasal passages

froma container containing the powder held close to

the nose. Suitable formulations for adm nistration as

Tncﬂl@ﬁ)@lcet&ﬂfrlﬂaY\Néyacﬂ@@Q) &15RpSnsdri d th% delnwb Qc@%f EtlilagIV) and polymer

ncaQ Ive-in |en sol utjo

0w PP g A Ed B PRECine il s Sesian gy fhgg for s
minaiesrinrthes micadwaye. Myolutidhadf &tel coid@drc@affassulbi(iipand REA in THF (2 mL)
Wasqf%nt éo%léli %Lc? th%l'rl'g%c%or? Fni)gﬂrg EN%S deédcé? 138‘% fl8le 1 §r§[ﬁﬁ{e§ﬁnetﬂe l?r}fcrowave.

vari ous types of pressurise i spensers W
Thegeaatism mixture slas teo diftered thrpuphef SFE-aHe columPhdrichaezsUitiitheg washed
W|thf'I‘?-TF’TM\lﬂé‘rt doRBsHtRRFPH §9cUcPthe VoG U2A asAHTHHEY 15 doflrhrPdh r&ﬁﬂo@r@phy

admi ni stered as pessaries, tanpons, creans, gels
andfos evelallizatiganms or spray formul ations. 30 Pharmaceutica

formul ations adapted for parenteral admnistration
Ie_injection

bacterlostatlcs and solutes by neans of which the

Oxa y‘P EMQ%Wa%%dhgd {oe%wggg%% ém rHeﬁzéAé 5cbd BF@rRLB ?IQQI gﬁdoﬁa@%

reci queous non
(catglvmam@nﬁus PENsR s and\medﬁathayw@@wpwag stirsaesas copsh tsmpgBature for

30 rﬁﬁﬁibétcﬁﬁﬁ’o& hﬂkff‘e'ﬁ@&%&rat@ﬁ?o é@ﬁ%' tﬁ& +é%ra@e%@ tdk8n up in THF (2 mL)
adm ni stered in sing ose’ or cont al ners

andpgredR Arfsiuboy eféh%amwamoégow (W a’f\”% D”:a‘htﬂ‘ Wfollapl)i the reaction

mmlﬁféiﬁzi@thdi stbd (ak y&mblfbﬁ ?E)Gﬁhhute&n&h@ micB@vadve dAfted ﬁbdmg,lhﬁe mixture
erile carrier r e
wasifpleh Pyt o pREnh oG FRRLASY whhdietned Gl THE el s
concestraiaes saqup, thi@sAed 4848880 tﬂO:oIB@iWcERﬂﬁﬂ&r@;ﬁme&E/or
my&dMZSQS on sol utions and suspensions prepared in
accordance with the rec-ipe can be prepared from
sterile powders, granules and tablets. 5 It goes
InteWhbdigiel1 SRHVBok IR inethdkyBEfichke &4tbbRAndidiniabove .
partrcularTy nmentioned constituents, the formnulations
may al so conprise other agents usual in the art with
respect to the particular type of formulation; thus,
exanpl e, fornul ations which are suitable for ora
adm nistration may conprise flavours. 10 A
Ferapeutically effective amount of a conmpound of the
mula (1) and of the other active ingredient
dépends on a nunber of factors, including, for
exanpl e, the age and wei ght of the

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
afford the title 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




animal , the precise disease condition which requires
treatnent, and its severity, the nature of the

wo ooosmakmbé on and t he net hod gbj adm ni st rat i on, PEIEP1088/063185
ultimately determ ned by th 4treating doctor or vet.
However, an effective anmount of a conpound is
ge¥tally in the range fromO0.1 to 15 100 ng/ kg of

HNgegrdl wei ght of the recipient (mammal) per day and

arthculzarly typically in the range from1l to 10

= body weight per day. Thus, the actual anount

. day for an adult nmamal melghlng 70 kg is usually
between 70 and 700 ng, where this anount can be
adm ni stered as an individual dose per day or usually

HydkdkyBmife! (FRiRa 9545@356% ﬁ*w%&ér ﬁ%%’ﬂ_ 86.16 Fifol; aseéﬁf‘)'t W%lseaddédr%a

t hr ee four five Si X) SO th

SOIU(‘EIQ” Pfy2 @rg@@rqn}betq%é)bg%%ltrll pgbo 8@¥ i V& m'ﬁfnobﬂ eg in EtOH
5 (20 En@b Ianthhe s&dcv@d Rixtire Whs &irfeld s s@lcagl mRhduys. Euasdrat@A @l vacuo gave a

.de t f b det f ti
wni§E6hd Fhich gt AT g oS o Bt ISP P el ihi M0 o

94%)rae sevttiteisnident i on furthernnre relates to a nethod for

" I\gMﬁﬂ%sp B S Bl B Ll 1 911 r‘rpm§57 250'?58924? f}€5.80 (2H, s)

adm ni stering to sai d subj ect an effectlve anount of
10 Inteﬁo_}'n_gle L ISl Boxl N AV R XV benzed G rPSERRIY .aé‘Ve”“ on
sphi ngosi ne 1-phosphate-1 associ at ed dlsorder IS an
autn{nnune di sorder or condition associated with an
|4Noye¢act|ve i mmune response. 30 The present invention
rthernore relates to a nethod of treating a subject
stk fBring froman imunerogul atory abnormality,
Etﬂor|3|ng adm ni stering to said subject a conpound of
orrmula (1) in an anount that is effective for
treating said i munoregul atory abnormality. The present
invention preferably relates to a method wherein the
Hydrw’aﬂ’aﬂee(ﬁku?%ﬁw T BY WRieT ¢80 Im: §A 95 MG rRfEsRdded to a
15 soluGibr OM- @thbﬂbéu@d@iﬁmﬂ@(ﬁ’udﬂé&]@ﬂ&%%e|2%t1 889 hinfu 1 &f) i6 ECOK (30 mL)

t t | |
and g Baon Mifisr Sy R AEOSE e T2 R By Yo PRUG g S8 2 whit

(@]

sohdiw\thiuhIWaSSurthet yiiest Undei igrevassumid affdrdi ghe titleatobmapomat @2.98 g, 97%) as a

whit?Q di sease, biliary cirrhosis, uveitis, multiple
sclerosis, Crohn's disease, ulcerative colitis,
HPLSu(Medhps! Pﬁéﬁibﬁﬁaml@(pwbﬁ%eﬁ"@owms P80 (WHE,  aut oi mmune

20 myositis, Wegener's granul omatosis, ichthyosis, G aves

opht hal nopat hy and ast hma. The WO 2009/ 043890 51
ﬂEEﬁEﬂﬂEﬁ2bdgﬂﬁ@%igiL—Qﬂb%¥$ﬁ—ﬂﬂﬁéﬁﬂ|on furthernore

relates to a nmethod wherein the inmunoregul atory
abnormality is bone marrow or organ transpl ant

€ ection or graft-versus-host disease. The present
lQvention furthernore relates to a nmethod wherein the
noregul atory abnormality is selected fromthe

NO,

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.
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group consisting of: transplantation of organs or
ti ssue, graft-versus-host diseases brought 5 about by

w0 e@pspisamt at i on, autoinnuneﬁiyndrones i ncl udi PYT/EP2008/063185
rheumatoid arthritis, system*c |upus erythenatosus,
Hashinoto's thyroiditis, nmultiple sclerosis,

Extrﬁ?t@gtmt@mﬂyl @qeg;\}ep éjry@%,@@r poc&gr@g@{aée‘sand qwgqqtr,*agon in vacuo gave a
yenm&’; ghé @n wHY &k Sp mal’fHFG(ﬁG'nﬂ_{@ﬁ‘d? RRIOA r@/midbkzmae mg; 11.73 mmol;

5 o) SR AE BMEH P i S LY £ o aion Ao e o e gligom

temgéretmmfuf S)hapkl ITHA 8as eviapbriateaant dreyresidak diluted with water. The aqueous
i, f \Y r 0pi,C

pha%‘é{ R&L \pgﬁ%ed V\ﬁtF\%tt O a‘?}d aﬁsﬂﬂgg t%@?%%\ﬁtg aee;tgtza{c%sFthagﬁén it Et,O

folloged rbmdryung@vesrebwaswaeslﬂfafé@ndaomqentatwh|Ircve@no pfferdedsthe title

Con{ggm5gy§1g @@Hé%bbsyeng\ﬁrgam goi d, epidernolysis bullosa,

Urtlcarla ascul tlS thel'm +1
HPLEAMSRAAS - RLASP DD FITIY29- it M oA Er A 2220 AMAK) . H VR

(DMEIOPRESHBMAE LT 201 KEll S 0091 HIRG A 96 (HHSd, MEE.BRZ), 7.29 (1H, d, J = 8.3
nct|V|t|s uveitis associated with Behcet S

sz?@%@ s). keP &&H s, herpetic keratitis, conical
cor nea, dystrophla epithelialis corneae, cornea

| euko ul gr .. Nboren s ul cer, 15
Interm g“l tpfél rsHoliRE] !y-r% dVogt ) Koyanag| Har ada
HOgyfdr one, sar00|d05|s pol | en aIIergles reversi bl e
obstructlve ai rway dlsease bronchi al asthma, allergic

.hna, intrinsic asthma, extrinsic asthma, dust

chronic or inveterate asthma, |ate asthma and
.|r ﬂﬁ hyper - r esponsi veness, bronchitis, gastric
ers, vascul ar danage caused by ischenm c di seases

[géi thronbosis, I schem ¢ bowel diseases, inflammtory
bwel di seases, necrotizing 20 enterocolitis,
intestinal |esions associated with thermal burns,
coel i ac di seases, proctitis, eosinophilic

A mixiie Pt Arliverios3- ”'Hﬁ%ﬂ%@%ﬁ? &hoé‘tecb%@ﬁ? 80Qmgendmmol; 1 eq.) and

morphdHiRE @t1ikeE9880;1611B D6 i, 90aImiol; 3 &4 Jih DMF (2 rﬁg&m&,nrred at 50°C for 3
Goodpast ure' s

erstitial nephriti S
Ui R (P D SPGB P ARR [ oer A COp ARy with water.
Extrattiohivpth ethyy aitdte, Siryikgudder apdinBauifate sndnahceniratidviBinivedu gave a

yelldlh 8.?%%Siatt?PJva”t%k‘%1 LEP ﬁfrHFr[‘t‘é Fn'LﬁLnd |Ht$% irhgtgi%}l(ig%(%o.% mg; 11.73

mmelag edowas adtlesldellowed py weter é@ rnlél Thezrsa@t'ph ayxtare vegs!séiged at room

tem meafor By RaR e tiHE e Boralet iaRR e teSdue diluted with water. The
hr onbocyt openi ¢ pur_pur aut ol mmune henol yti

aqugrﬁ@rﬁhase way ‘H?ﬁﬂegd‘ﬂ}‘f‘ andﬁ@ydmeg R S a8 @pglcyamd Extraction with
Etzmﬁg@h&m;&ﬁpm@ o @HgAesiurA BETaYE SHdHh asHtdtiorDis b 8QRQITBEIeS the title
gﬁ§%§3'39 I broi Iunlgji idiopathic interstitia
CO”WH%” 29, 9k 3% YW s, | eukoder ma vul gari s,
'H NMR{DIVSSids, wulngaz i6s1,3. 12K ot 05&),] 8. rew giHC s)5 8102i( tHI \d, t/y,8.3 Hz), 7.32 (1H
C I oni ¢ | ynphocytic
d. J %iiﬂ 332 EF@?%GEL%QEggﬂgmH %erosclerosis, aortitis
30 syndrone, polyarteritis nodosa, nyocardosis,

|nte§;@£&5@%9¥ Migeﬁ‘ﬁ&g :ﬁpeﬁz% gyl oma, Sjogren's  syndronme,
; tis, lesions of gingiva,

peri odontium al veol ar bone,
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substantia ossea dentis, glonerul onephritis, male
pattern al opecia or al opecia senilis by preventing
we@piobatisen or providing hair germ nati on and/ OPCT/EP2008/063185
pronoting hair generation a hair growth, nuscul ar
dystrophy, pyoderma and Sezary's syndrome, Addison's
© ease, ischema 35 reperfusion injury of organs
i ch occurs upon preservation, transplantation or
hem ¢ di sease, endotoxi n-shock, pseudonenbranous
gtitis, colitis caused by drug or radiation,
iischem ¢ acute renal insufficiency, chronic rena
i nsufficiency, toxinosis caused by |ung-oxygen or
gs, lung cancer, pul nonary enphysena, cataracta,
siderosis, retinitis pignmentosa, senile WO 2009/ 043890
52 PCT/ EP2008/ 063185 nmacul ar degeneration, vitrea
j I j I At
AmHRe bt @?&%?E’ffu??o%ég?oarégk%%tteﬂa@%‘ieéf’??até 2 T ape
pipedidinendltlikal 8064951 828i6dimd; §.73pamélodiemi intQMF, 23*13\9)94/@ Stlrred at 50 C for 16

houl%a‘?ﬁé RALHdn! nSixtureh REASESaSBHUBRAIGRY BBY b5c§35‘fr§ﬁﬁ5 @hd the obtained
ol luti on, adl ng car Ccl nogenes| s net ast asl s

of
SO'Ué‘%ft eYangraied '%M%CUH;}?)S'M%? 68'89'!‘1%?3 ofkj The0d wag faken 4P HyTHF (15 mL) and
lithilith BY@B%ide(388.41 @iyl 06.22 aine; Gedl Bl Rafided BROWRS bySvalerSeaa®). The

. t h titis, d L ? ;
readef BT RE et Ensr BB E A oy St e B 18 hours. Naok
(15%% utge6.4 8 warol,rifeay) s henrmddedandsthe aasstoh hixtureowasrellwiedddr 24
houEeRﬁx—k/cBblﬁt’gB E%SIlﬁtlon%asadtlgf%'d@Hh I?)\la\’ér aH? wlaﬁr%%t\hlth' E%O The. agueous

, Clrr ic citrho
layer @ypgme@ aplgmpq,toeoH §-glvwithggetic w,tﬁe foaned precipitate was collected by
f.nrana.t QuRASENitNORBE Akt dridbi luBi& highdabduen @raﬁ@tutﬂ@mte"cdntp\éaﬁd as a
ailure, augmentation of chenDtherapeutlc ef f ect
W'@ﬁ?%hegaIOV|rus i nfection, HCW infection, AlDS,
HPLCAMAiod S)e it h a3 dremrmmtiiyas.g"/t)amms :006.9 (qu:*hrz@m@ M-HY.
bacterial infection. Preferred conpounds of formnula
(1) exhibit a b|nd|ng constant Ki for the binding to
Interediste 7. 4-[Gysiahet : Branitrotienag
preferably | ess than about 1 pM and even nore
ﬁreferred | ess than about 0,1 pM 15 Nonmencl ature of
npounds of this invention has been determ ned
using ACD/ Nane Version 7.10 software. In the
f wi ng the present invention shall be illustrated
b of sone exanples, which are 20 not construed
to be viewed as limting the scope of the invention.
anpl es The HPLC data provided in the exanpl es
scri bed bel ow were obtai ned as foll owed: Method

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;
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.
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25 A: HPLC col ums: XbridgeTM C8 columm 50 mm x 4.6 mm
at a flowof 2 nL/mn with 8 mn gradient fromO0.1 %
WA B i0mBshO to 0.07 % TFA in CN. UV det ect i BXT/EP2008/063185
(maxpl ot) I\/let hod B: HPLC col’urms: BDS C18 col urm 50
at a flowof 0.8 nL/mn wth 8 mnutes
HF’ng%%ﬁtfmtA)f R 48 min Gpumity 8135 HEeMSy ZFEEN-HIV det ect i on
(maxplot) 30 The M5 data provided in the exanples
I ] D d: LCM
2 VD o 2 in the
exarrpl es descrl bed bel ow were obt ai ned as foll owed:
no HANWR Bruker DPX-300MHz or 400MHz 35 The microwave

sactor EntysTM Optim ser from Personal Chem stry.

ral procedure 1 for the fornmation of oxadi azol e

Ig at i ves WD 2009/ 043890 53 PCT/ EP2008/ 063185
\Eijczzhl oroacetonitrile was added to a suspension of the

bengzoi c acid of Formula (1V) and polynmer bound
r'phenyl phosphine in THF (2 nL) and the reaction
m xture was stirred at 100C for 5 mnutes in the
m crowave. A solution of the am doxine of Fornula
A mxtdré bf @nd 4BLEA-3-Ritrdddnzéate (Ehonkcas0o 12 €100 gelgled marlt 1tdye) and 2-

et RSARP S0t 7B, e 6 3 il Tl DR AP ffod
50°¢ !fn’r(Slj@hrsaTiﬁ:’EaNHﬂ ves|thamgllowkd iretverstofronm teerpeveigh@dd diluted with
waté!\‘ Eﬂ;aﬂ"!g\ @m %9&8@”&@%'09& sb&HPﬁ%Hﬁe /aﬁ&‘?onrcgﬁﬂa%r‘? in¥&guo gave

urm chr

a y&ﬂ@\wﬂ diheiog maﬁ éﬂ#e” 1) '@T‘fe('hQIderaO@gﬂiwﬂ‘ehYErqx@le (pGle/ 3 mg; 23.46

mmBIOB @@5 {NQQ a&fed%fl%%@%? Wated ?IrO' rﬁ@t TN@r%a@éﬁ'nW(tu l‘ém/a‘%rs'tlﬁl@d at room
suspensi on benzoi ¢ aci

dd
omIRHR  (3 V90 AOCRIEPORGt AR ToF Ao RAHIP" e BIIF Yitegior anc

wasBedwitth Et,O B d@Bous Xficr s wamsd forpHeslwall AcO9Bxtracted with Et,O,

arcl SRR T 501 A% eee ety et el e samepyne 17 o

94%NHE a(y2llow 3olid5 and added to a soI ution of the am doxi ne

(| 1 _
o, BT )y U GTEE A T 92 .-
2.1 Hil,c1ﬂ'6v&023(ddAfF§|0 é@dla. ig), 7t i (dt UF 8.9 Wead HY.iStaded-e(m, 1H),
3.2%@{1%’%*‘1 1, Sbt2 NildmC Ak mB-1 Wi (Ghe MRS ob Y4 thes. 4\9@5@%1

THE ‘After concentration in vacuo, the residue
was purified by colum chromatography and/ or
Inte€rhy@ibfel d i £683-Dfuoropiperidin-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-
difluoropiperidine hydrochloride (Aldrich 665517; 554.47 mg; 3.52 mmol; 1.5 eqg.) 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
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20 Internediate 1 :

N - Hydr oxy- 2- met hoxybenzenecar boxi m dam de OH HZN N O
w@20oblpasoxyl am ne (Fl uka 55458; 50% i n wat er; BAT/BB2008/063185

187.76 mol ; 5 eq.) was add to a solution of

2- nethoxybenzonltrlle (Alrich 231231; 4.59 ni; 55
congapgpted in @guy tq gjveeg @qow@gj 'Fh_e)on Wdaltqqéjprl@gt":l( SnrQL) and lithium
hydmxp@b Wed.omahg; St Imrnﬂdom edj pmarh Watp ersahuneré addelbTROESton mixture

55 nt was t
Wasat/gﬁ%?tar%'a?%wtw@ ooy 7y o Bl B cxbiar peq der vacoun. The
resuitingtsbtiordwasdashed edth EpiOg hcitiflextwith dcetigasicasd srtatied twice with

Et2(§ q'lgegt)mggg? Br%érég'l’aﬁlw%s c{ l?é%glgr:rﬁ%negium sﬂﬁ%gggd (é%ﬂclaﬁt%’tgodm vacuo

to giya aryellavaeil wiigh was erysthllized frool water. FIHIF@LIQD givedrhiod um)er higRtvaccum
Y 9949, 3t e 2:
aﬁog}eg%éﬂﬂg@ﬁg&ugdr(? rch)r@;)Afrr/eta%ox e‘%lrs}(?ﬁgnecar boxi m dam de
HPL\%WN’@A@Q@ Taggn WW@@Z‘G@BV%’@@]Q’@ 6.9MHY N NH) -
Hydr oxyl am ne (Fl uka 55458; 50%in water; 4.81 ni;
80.6rr1"60_I'. ef. ). e dedtoa sol ution of
eamedt O R BRY pol | o PC7438E; 3 g;
16.03 mmol; 1 eq.) in EEOH 5 (20 nL) and the reaction
nomxture was stirred at 60C for 10 hours. Evaporation
vacuo gave a white solid, which was further dried
uder high vaccumto afford the title conpound (3.30
949% as a white solid. 1H NVR (DVBO d6, 300 MHz) 6
¥oiNg,1H, s), 760-7.47 (2H, m, 7.45-7.35 (2H, m,
5¢80(2H s). 10 Internedi ate 3:
(_Ft hoxy- N - hydr oxybenzenecar boxi m dam de OH H2N N O

Int

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
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
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

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
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Hydr oxyl am ne (Fl uka 55458; 50%in water; 4.08 ni;

67.95 mmol; 5 eq.) was added to a 15 solution of
wQ2@phasybenzonitril e (Fluorqﬁpen118661; 2 g; BGI/BEP2008/063185
mmol; 1 eq.) in EEOH (30 nL)”” and the reaction m xture
was stirred at 50C for 12 hours. Evaporation in vacuo
60°giaré @UWhiT'?Qereaét&”i'@KtUWW@Hh%%aVNlW%B?tWGW eyl @aefate and aa.

NH/@i. Ohe \éﬁ_ﬁ!téﬂ%ybﬁw&f WesHddtia bihd,ldRed VIR AbHedidn 38fath ardi’ %)
[

congaRRiep" it 3y 9 eyl solth 1 B AR Mg aRens it by R gpgliniom

hydrbxide 3234.86rm0g; 41 Fi3pernoldd Bg.Lthgh betez (8 oL peerd addd. ThékaActidd mixture

: j 4- f.| uor - 3- ni :
o Bl PR Q5081 Fand e s
waslilpted inith matef FAfigk acigi@dion togddd v8h AgOH 7the sesuttiny pregipiaje Was
filteded abVBriddPurde! hi §ac%fn'nrt5 SfordtheRE bRPoudd (BRURS - 86%1&s a yellow

reaction was then allowed to cool to roomtenperature
solignd diluted with water. WO 2009/ 043890 55
HPLMdt3008 ROB 3 85n (Jaxtyroctol )oncmd Fpee tohwi+HRC 26288 au-H) .

dryi ng over sodiumsulfate and concentration in vacuo

gave a yellow oil. The oil was taken up in THE (15
Intenthpdiated 2 :i 4-Morpimoliy-dryd-3i(ttdl uoP&BetBEl) bgnzohitrik3 mol ; 5

eq.) was added, followed by water (15 nlL). The

reaction mxture was then stirred at room tenperature
rLor 5 hours. THE was evaporated and the residue

iluted with water. The aqueous 5 phase was washed
(th Et20 and acidified to pH5 with acetic acid.
trﬁ';ction with Et20 followed by drying over

sium sul fate and concentration in vacuo afforded

hertitle conmpound (562 ng, 96% as a yellow solid.
[ELPLC (Method A) : Rt 3.69 min (purity 99.7%. LC NS :
0.9 (MH-, 252.9 (MtH)+. "H NVR (DVBO d6, 300 MHz)
8 13.01 (1 H s), 823 (1 H s), 7.96 (1 H d, J =28.3
Hz), 7.29 (1 H d, J =8.3 10 Hz), 3.09 (4H, s), 1.58
A mbre ofd-fludrebanifBE-aétBylBerizonitrile (Fluorochem 2223; 10 g; 52.8 mmol; 1 eq.)

andé}ﬁol\r/pt))r{oﬁmg%lg.lur@%égéd; %?Z%irﬁl_r;qgggzrr(l)r%cﬁ; Zagc;.gwasl_grr%d 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,
400MHz) 6 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

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
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NO2 CN) O 15 A mixture of ethyl
4-fl uoro-3-nitrobenzoate (Chontech 01072; 500 ng; 2.35
woreb/04389@q. ) and norphol i ne, (Fl uka 69880; 61BCDBPI00$/063185
7.04 mol; 3 eq.) in DW (2‘%&) was stirred at 50C for
3 hours. The reaction was then allowed to return to
partitigesd hedwersy el pectata @ndl il e dNalil ¢ R e epparates pioapie jaypr was
washbd Ehcﬁ%%e!yalﬂﬂ_tvﬂatt&,and bYihd) Ariéy 8Ver ﬁfé@héﬁiﬂn? F‘Ll”fa;lﬁ';h &di?!ﬁfkt:entrated in
concentratjon in vacuo _gaye el | ow oil. e latter
veolied Aaicdhe iy Gompeb (48 hbT ket VPPHGm hydr oxi de
H Nmmﬁﬁlg,rzq?ommi) §8.3231Hmpl8;1753.m(.1)-|, wWR 3. 3adcEsd 1Hod)| @.g/eoh H, s),
r : reaction m xture was stirred at
&8$%8§?hfgﬂﬁ%&%gb%éﬂl&ﬁ'5 hours. The THE was evapor at ed
and the residue diluted wwth water. The aqueous phase
InteVASARSAS G- Mbidhofih 43 308k dithaq th acetic
: ing over
magnesi um sul fate and concentration in vacuo afforded
Holhe title conmpound (548 ng, 93% as a yellow solid.
" H NWR (DVMSO-d6, 300 MHz) 6 13.12 (1 H, s), 8.27
H s), 802 (1 H d, J=283Hz), 7.32 (1 H d, J
.3gHz), 3.72-3.65 (4H, m, 3.16-3.10 (4H m.
diate 6 : 4-Piperidin-l -ylbenzoic acid WO
97 43890 56 PCT/ EP2008/ 063185 HO O U A nixture of
010

{hyl 4-fl uorobenzoate (Lancaster 14154; 500 ny; 3.24
l; 1 eq.) and piperidine (Fluka 80640; 828.62 ny;
9.73 mmol; 3 eq.) in DM (2 nL) was stirred at 50C for
16 5 hours. The reaction m xture was then passed
To 4 sulaiag lof iateshediste pads gf 1752 mimoa 1204 i hier cdotral)wed water (5 mL) was
scoRR L0 EURBEL 2P| PRt oo e oh o AU B8 a rom
tempgretucxiod &2 (388 .Th¢ soiyent Wes 22apenaied inYaeup gndtas resdde diluted with
waté@!ﬂhi?@ﬁﬁltithNéWa%ﬁe({ with Mloro;ﬁ fhand %ﬁﬁlkib@% ;EH Xk BoMeEici and
stirred at roomtenperature for 6 hours then at 60C
extragied with efBy| esetaiqq Cpe orgg_rg’g I_agerﬁgqs vEashed Wﬁlbpr’inegd@qi)ov%@dlum sulfate
andtegbradd pdaanshotdmerdriBagid @mpald &4 £wwassdigf | uxed for

4 haours,.  After coolj t sol_uti ilu
P ol R g e e ok OB At bt Rl b o-oe
400MB2) & h®ed (B ibd), Bi1ed. 1602pHNR-765M .5 h(18(C &Y, BBoaCi 1d4Bne), Riva-2.96
megand precipitate was coll ected by

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

I
0.0

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



filtration, washed with water and dried under high

vaccumto afford the title conpound as a white solid.
woiRlo@ofiski hod A) : Rt 1.43 rriéql (purity 93. 9% . PCIZERIB08/063185

205.9 (MtH) +, 203.9 (MH)- 15 Internediate 7 :

4- FCycIohexyI(nethyl)an1no| 3-nitrobenzoic acid HO O
wasNtipwed\jo retupngo foam tempeeatiye apd H\)ﬂtwo phases were separated. The organic

|aye4wfaL~ YeHcenteated wvaaﬁfmqiuﬂn Lﬂﬂbh@@r@gtggra@%c%xan%) @fford

cIohexyIanlne (Al drich
e 5 cpimpoutlabr B hes S Whie 3 6q.) in DV (2 ni)
HPLE&ettsddi B)r: &d 38t n5@®uﬁ®r9837%1)ou-r NMRTDMSCB@,CMDGNN-IZI)QQ g1en s),

s 7Bt b R SEr Tl 0, PO FBIRRY ) Lo ABdn b o

3.86:8.d1 (A, sy 2f020GEEH, s)ohdé11ta2aBHom). in  vacuo gave a
yellow oil. The oil was taken up in THE (15 nL) and
I|th|un1hydrOX|de (280 86 ;25 11 73 mol ; 5 eq.)

Integmedigtedt HiDime] 1 -Riphe 4490arh aeid react| on

n1muremasstwredat roomtemmrMUreforS hour s.

Adter evaporation of the solvent, the solution was

HO04i4QUted with water and washed with Et20. The aqueous

ayer was acidified to pH 4 with AcOH, extracted wth

dri ed over magnesi um sul fate and concentrated in
guwo to afford the title conpound as a yellow solid.

A.42 mn (purity 98.3%9. LC M : 277.0 (MH)-
kgternedi ate 8 : 4-(2-Met hyl pi peri di

10 n-1-vl)-3-nitrobenzoic acid HOONX®2 ND 5 A
m xt ure of ethyI 4-fl uoro-3-nitrobenzoate (Chontech

Sodml?y?dlroﬁdeq% in W;§m1 H‘F?Rg Wag a@(ﬁ’ed)to %%gw?rong%f |rétermf2|a6e71 5154,

er| i ne 280-
62. Zﬁl-rmqnol fge@é“n)TH M1 LQ grnq\ﬂb}a rqgézgorsmxﬁm%wagg;tlrred 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'-(trifluoromethylbiphenyl-4-carboxylate

|
0.0

F
F

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;



50C for 3 hours. The reaction was then allowed to

return to roomtenperature and diluted with 10 water.
waxdmaespon with et hyl acet at dryi ng over SORKCTI/RP2008/063185

suI fate and concentration i Pavacuo gave a yellow oil.

he oil was taken up in THE (10 nL) and |ithium
1311%%52118@%)5’6@'“?36H@m%nwat%ﬁ’o’im pvasqefjuxgg for gdgurg- The
resmtmglnqmﬁﬁé \}aas fieied rthr6L1é31 d¥hort pEB Q)f csmgtwr@dh WAFLMI® WaBiSed with
room er a{ure

to'“‘é”\Faﬁ‘g?reFt VBB Qfﬁ? spyent hﬁéeﬂﬂed’i’qséﬂk‘?ﬂé@ "&PﬁM‘taé’Staﬁ gy washed
sucmbledély avitldl satwacs Natl Ofl; | iaatért &4 brinéelriad) e nsaghagian swése and

5 Conge%itrg ne\%rchgtcpyfo?d Wett pe ﬁ%ungﬁf gonc \é"att? \}? glp’ 15

magnesi um su ' vacuo
HPLCo(MeftifaglrA) : (Rh 6. 314|ntlrh éauotyﬁ;@cﬂﬂ’ﬁdLQ/MSﬂZ%f?(NBH% as a
yellow solid. LM : 265.0 (M+H) +, 2630(MH)
NI\/R (DI\/ISOdG 300|\/Hz) 8 13 07 (s 14 H), 8“23 _&d, J =

7.44-7.41 (d, J = 8. 9 FB 1 FD, ' 3. 64- 3 60 (m 1 H,
25-3.17 (m 1 H, 2.90-2.84 (m 1 H), 1.82-1.43 (m
1.05 (d, J =6.4 Hz, 3 H. 20 Internediate 9
B-D'fluoropiperidin-l-vl)-3-nitrobenzoic acid HO
N FO F A mxture of ethyl
of 0- 3- ni t robenzoate (Chontech 01072; 500 ny; 2.35
1 eq.), 3,3- 25 difluoropiperidine hydrochloride
ich 665517; 554.47 ng; 3.52 mmol; 1.5 eq.) and
thyl ami ne (712.07 ng; 7.04 mol; 3 eq.) in DWVF (3
nm.) was stirred at 60C for 4 hours. The reaction
m xture was then partitioned between ethyl acetate and

Sodﬁﬁh h}M’&Qe G-Eb‘?nLO E0I280.68 MRS edWavasRSEE® 4 $HiRien bi iREmediate 17
t hen brine, dried over
(3 O 1A AP BOL NSNS BOBBRE TS0 B PRI B EIRY at 60°C for 1

houf. Afteesiaperafich dffthevsouet, the rgsit@ Wasytakdrowg i mlater TR@wasHed with ethyl
15 ace%’%8 6F198%qur$8 g Rl'ia%?syva%?%%j?eg’t‘c)eof ? W{th 8%)52: Hme?n%yt%gsoﬁ;ﬁTe%? Létlon was
conganhdretdd iNTyeeue eaid crystallination uTre solidhwas tollected bafiltraigmmand dried under

hlgﬁ\fagpl% & Mofy fhgrtl%e cmwuﬁfj el § I'Bq"/-l)-'éga% eQ¥Rpor at ed

er vaccum resulting S vvashed wth

HPLEG (dpthoslcA)diRt #48 mip fwr'%(@étﬂ"@ b%/i\/@ a?r?& OéMHthéWR {fNRO-ds,
300NMHENS 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).
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Intermediate 19 : Methyl 3-methyl-4-(4-methyl-3-thienyl)benzoate

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;



5 Et20. The conbi ned organic |ayer was dried over
magnesi um sul fate and concentrated in vacuo to give a
w@ edobowssed | whi ch was crystal|jzed from wat er.PCT/EP2008/063185
Filtration and drying under gh vaccum afforded the
title conmpound (630 ng as el l ow solid. HPLC
1.3 merk8d0&p.) in Rjuene 619 rﬂh)r@n@ W@qut(kﬁ o), wagreflyxed fas 3:hoprse Mee
reSLﬂtMt;l?alktureZ% fﬂel(eM'tthQ)ugh a SHdrtl pati @F OBIHE adtchhias further washed with

ro 4 rrolidin-1- enzol ¢ _ac
to'um%h?reevap tﬂoﬁ‘ﬁf the. SfOI'VSB&/L;‘es‘e% er%'f?é‘d’i’d%\{e@y'(%ﬁ%m %E@"asr‘ed
sucéEkBivay wik Gathay. NaHB® ;amatter; antl beiqe,)driadh dverpyaghediurdisaléate and

5 Con%trg!@ﬁ \?’afcﬁg to %%Q({ ﬁﬁg 6@%;0%)021% 'i%@&]h% 9% /%%%.%e rV\éng(%\:{I:: i gﬁ

HPL& tMeadirad Ada &t 6Hémlrpmutliyt58@ﬁ’édL(b’MSNe?éﬁ 8€(MW*I) acetate and
aqg. NH4Cl. The organic | ayer was washed three tines

with a NHACI then brine, dried over magnesi um
Integpedigie0 :3blctubmetivia thignyibensoicac ve a yel | ow
oil. The latter was taken up in THE (5 nL) and
Hdlté]l um hydr oxi de (280.86 ng; 11.73 mol; 5 eq.) then
gter (5 nmL) were added. The reaction mxture was
(rred at roomtenperature for 16 hours then the THE
evaporated and the 20 residue was diluted with
< After acidification with AcOH, the forned
pjeci pitate was filtered and dried under high vaccum
\o\afford the title compound (497 ng, 90% as a yellow
obid. HPLC (Method A) : R 3.75 mn (purity 99.0%.
LC/Ms : 236.8 (MrH) +, 234.9 (MH)- Internediate 11 :
4- Azepan-1-vl - 3-ni trobenzoic acid 25 HOO N2 N U A
Sodivimx i yeir exidsf (4 87 mu Sk 24.8@mooB-3riat)vaisexddedtoa oltiiompigtermediate 19
(2 gOéQZ%mo?OIOe m E%)@?liomla’nd :l'heer‘asgltlr‘%r}glxture was stirred at 60°C for 2
hexamet hyl enei m ne ( Fl uka 52660:; /.04 mol ;
hours. Atienevarperadign of @erﬁ@bvev\sa@eﬁﬁ'quee'tﬁsd@k%pzwgteoa@@whsg with ethyl
15 aceﬁgﬁﬁgamgﬁ&%gﬁlas@@@ﬂfe@fo $H DOAK SoncTRE zﬁrﬁﬁﬁé b&tBined solution was

con%edﬂrtated in \\/Ag:uo unﬁ crygta I|tze|qt|to|n O‘H?edsop Ev\glsego Iectelc;] %y fll?rgt%n an% drle(gj 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) § 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).

10

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
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25

NH4Cl . The organic | ayer was washed with brine, dried
over magnesium sul fate and concentrated in vacuo to
w@eawe/0#syel | ow solid. The latter was taken up PCI/EPE0$/E63185
m_) and |ithium hydroxi de ("280.86 ny; 11.73 mmol; 5
g.) then water (5 were added. The reaction .
eq. )rﬁ‘ ifugpe (15 rm}a)sanétwatqré Bqt) veoried ahE05E fard 4herrs  Brarsenlidng

mixtuRSRad AIBWS@IMEIN 1WaSore RiRF AL Gnd i tWB%hé&%lm@ﬁ@seﬁé/?aﬁed The
diluted with ter After ng?%glca |on to

OrgaRicpyer RS CPRAETIFIPR [ BPUR? U ?nr%m%agraﬂw Jc hexane) to
affodi the ttleucvaeoutd (P16 S0 Bk bavhite kalldd the titl e conpound

1 62 | ] ,ow i HPL ) .
iy ol EoitbrEp Se%5u0 04 SR o bl (it Bp) g7 59
(2H (v}, A)23.(1H,16), F 1B éthivea)i 304 (AL s), 2.04 (3H, s).
4- Mor phol in-4-VI-3-(trifluoronethyl) benzonitrile N
Il I~ FFF N) 015 Amxture of
pdlip 22 2 -Meithyl2 phe arbexylis acid uor ochem
2223; 10 g; 52.8 mmol; 1 eq. ) and nor phol i ne (Fl uka
69880; 9.25 nL; 105.7 mmol; 2 eq.) was stirred at 60C
HGet0 8 hours. The nixture was cool ed and diluted with
ater. The precipitate was filtered and dried to
ord the title conpound (12.9 g, 95% as a white
do. HPLC (Method 13): Rt 3.61 min (purity 99.19%.
MS ? 257.1 (MtH)+. ' H NMR (CDC13, 20 400MHz) 6 7.92
H s), 7.78-7.81 (1 H d), 7.32-7.35 (1 H, d),
4-3.87 (4H, m, 3.04-3.06 (4H, m. Internedi ate 13
. Methyl 4-norpholin-4-VI-3-(trifluoronethyl) benzoate
OOI~F F CN O

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

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
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),
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
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.
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25 A mxture of intermediate 12 (5 g, 19.5 mol; 1
eq.) and HCl in Methanol (250 nL) was stirred at 60C
wo 20092488hour s. The reacti on g%%ture was evaporBtEEP1008/063185
dryness and the residue WO 9/ 043890 60
., PCT/ EP2008/ 063185 partitioned between eth¥ acetate
H NG (A8 g, SOAMIHEDB 9-5F e 15lepad%af &% (rerdyhnd - €1-F 8y ép. 1ihisS-69 (s, 2H),
378@shigd successively with water and brine, dried over
magnesi um sul fate and concentrated in vacuo to afford
the title conmpound (4.45 g, 97% as a yellowoil. 1H
InteNNEHlé@mlfﬂ (meipeﬁdﬁ\ BQI)-Gattrfﬂuoﬁdmetﬁvllgelgzoéxga(g&sg

4- Nbrpholln 4- yI 3- (trlfluoronethyl) ben20|c acid HO
QWF F CN) O 10 To a solution of internediate 13 (5
. 17.2 mol; 1 eq.) in THE (50 nL) and water (5 ni)

3 added I|th|un1hydrOX|de (1.5 g; 34.4 mmol ; 2 eq.)

e reaction nmixture was stirred at room

erature for 12 hours. The sol vent was evapor at ed
inJvacuo and the residue diluted with water. This
solution was washed wi th dichl oronethane, acidified to
pH 4 with conc. HCl and 15 extracted wi th ethyl

A BB Bl SRR b LRl T B g no
2-mathf/lpipdridifee(30i3trhle 264 rrpmll,rﬁjecﬁ)swz_as atired et ®0(C ¢ hddPh. The reaction
LR B S R Y B oo
ThegomBingd p@a(igyenyvas wadsd with watet (140 ral)),ang bage G 0§ mLy).4iHed over
sod mn’ sui?phgﬁ]} a%d Bncehftiled A vacd® ThBt &S dﬂ%%ﬁtp‘é rlfie@ by R |
Chromatography (petroleum ether/etrPyIIqace¥alté 48_092% to af'Pord the t|tIeI compound of the title
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

A mixture of 4-(2-methylpiperidin-1-yl)-3-(trifluoromethyl) benzonitrile (21 g, 78.4 mmol) and
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),
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
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0 0 25 A suspension of nethyl 4-brono-3-nethyl benzoate
(ABCR AV19078; 15 g; 65.48 mmol; 1 eq.),

W®@2d00/0ydshor oni ¢ aci d (Aldri02¥g93606; 10. 68 g; PGBEB2008/063185
mmol ; 1.2 eq.), potassiumc onate (45.25 g, 327.4
mmol, 5 eq.) and

89Fak|s(tr|phenylphosphlne)palladlun(O) (3.78 g; 3.27
l; 0.05 eq.) in toluene (200 nL) and water (200
was stirred at 120C for 6 hours. The resulting
xtQFe WO 2009/ 043890 61 PCT/ EP2008/ 063185 was
all d to return to roomtenperature and the two
[12E§§g§ were separated. The organic |ayer was
ncentrated in vacuo and purified by col um
chromat ogr aphy (c-hexane) to afford the title
conpound (15 g, 95% as a white solid. HPLC (Method B)
A salutien oBmethy-(2-rogthylpibgridd81-yhgs- (trﬁl&brNMRthM@odtﬁ Hyd@Mptide salt

(25 %774 rar]n%% n}*l%lsl)!\/{ (f%%%'i)%ag §l$r%eg(a% g!%c'}% o?rlf’s Z«I}g’roc?%%@og room
tempgraiyre, e, pre@pigs: \wasgite(egiaff agyl dried mgiezvmumgq;{aﬁ@'}i the titlte compound
&,Z/)Jofgga(,\;ﬁtfg S@Qj I nt er nmedi ate 16 :
henyl - 4- car box acj d
HPL§o@"‘%§*?ﬂdtR)d >”e15aé“"c fﬂb‘ﬁ i %t 'e‘F/'V'Slc?BFrL ('VWH% AHHMB PB('SQ d

400818kz)$ 1 B0 @;f 1HNBavERE @, eHYT. 7(0175679(m 1&2 FEB-308 (1, 1&)62189 2.86

(m. 3 2666 m g dksr b rd Bt ey A UILEST 43t 1 ar-1.0

(m,vapﬂd7amdl1ﬁekaqampus resi due washed with ethyl
acetate. The 15 aqueous | ayer was then acidified pH
2-3 with 3M HCl and extracted wi th dichl oromet hane.

Intefihediater25ad-(2. 5-divethyhagrolidh i egl) Wiitroberizeic adid i ed over
sodi um sul fate and concentrated in vacuo to afford
the title conpound (13.5 g, 95% as a white solid.

HPLCHOMeiOod B) : Rt 4.10 min (purity 99.6%. LC M :
227.0 (MH)+. "H NMR (DVMSO, 400MHz) 6 12.89 (1 H
bs), 7789 (1 H, s) 7.82-7.80 (1 H d), 7.32-7.23 (3H
m, 7. Z.11 (1 H d), 20 7.07-7.05 (1 H, d), 2.04

(3H, s),1. @§2(3H s). Internmediate 17 : Met hyl
2-me N -(trifluoronethyl)bi Phenyl -4-carboxylate

I OO

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
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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F F 25 A suspension of nethyl

4- br ono- 3- et hyl benzoate (ABCR AVl 9078; 3 g; 13.10
worneb/043B9e®q. ), 2-(trifluoro hyl ) phenyl bor onPCT/BR1008/063185

(Al drich 393606; 2.74 g; 14.41 mol; 1.10 eq.),

pot aSSI um car bonate (9 05 g; 65. 48 mmol ; 5 eq.) and
tep & SihoptenRymelpdia ateun(0) (1.51 g: WO
Asm?s@@&/&ﬂ&%%%ﬁ@-b%d ﬁ%@@&!eﬁﬁ%l&(ig&z?ph 0l 1 )20 ed.)

n tol uene n refl uxed
methoyb Y BoPRl e dBTET Ky T L & SRaEPTPY T drBd: RSB gbonate
(14.8hyr107 partbl; ¥ eqQednidtRel(PRiR), Ch4 g2 famnbe 0. Twais retblushé (24.5 mL) and
Waté\l;gyﬂ? rr]rﬁ_% V\/g‘g Feql[lxeedvf?lpé) F&}ré.%e%acﬁi&em&m r% ﬁlgé Cocglghedd’\l\%.stb q(%‘g?‘n
S Taken up 1n ethyl acetate and washe successi vel'y
tempgreturesand filtawgd tiNabgbCBpadeftcelite® mdiich mian &yrthdr waghed wéth touene (500
mL)TRREA WS BodcBh Fatd el v%otgpgnaqné Fe%FdﬁQ tdan Mﬁ%“egh}l chtate (500 mL).

afford the title conp
Thema@'%'w M&d WA§hed "F&h s3t. 39 'T'\C(?&p@P@ [“;L 7‘@"@4600 "E'@/WS br ine (200

mL)29%h &ied Wéﬂ')rﬂ‘agne‘sll]h%ﬁﬁ@éi aAd Eonk8ntrated in vacuo. The crude Was purified by

2- Met trifluo ar.boxylic
coligiy oy Gty (EhEan s LR RGOS e 65 12 sefnmogipy (438 o
8093 @s B&olneds; 0il3HBIC \Methsd Apldedh.85omia (suwoity®d. @) dJC/MS 257.0 (M+H)".

internediate 17 (3 g; 10.19 mol; 1 eq.) in EtOH (90

m.) and the resulting mxture was stirred at 60C for 1
Steha 2 -mehexyr2-motiphiphernvhircafooxvie agig| vent, t he resi due

SOdWh}d?&&ﬁ 5R; 4 '?‘ nY@b@ﬁ n«ﬁﬁ'@l 8¢ hess éMo"eB t&é QMbno#‘of methy] 2-
_IK

eous phase was acid

metE‘Eﬁ%{cZ mﬁ@'bﬁhﬁ“yﬂ e TGBIR R 0: dl TP %@ Et@é‘h‘%@ﬁi@ éP%H‘e

readtibn aaue \Akh@tstlﬂretﬁdtyﬁst@fdr bA&hdUd then ToRcem@hied inM&Buo. The residue was

t | t t h
takefdou RBRR (@ o'y phf BobBRuBRRA0 S8 I < Baaat fhed BT o ph 2
withsioh¢.dHClLHPleGo(ulirt WwasicolcentraRid 1.c4 BOb, tigprecipiyat® Blieréq off and dried
o 2l i e S ot T (O 2236 7036 (b, 3 -
HPL@@Aqqzodﬁs) By 05 i (i SB). DCSE 280 b 1 15 2. 05
(s, 3H).

Intermediate 27 : 2-methoxy-2'-methylbiphenyl-4-carboxylic acid

HO._O

I o)

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
(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
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Internediate 19 : Met hyl

3-net hyl - 4- (4-net hyl -3-thi enyl ) benzoate | OO S 25
waze@usmsnsi on of met hyl 4- braono- 3- net hyl benzoarer/EEBCR63185

AV19078; 3 g; 13.10 mml; 1 €q.),

4- et hyl - 3-t hi opheneborom c aC| d (Aldrich 542393; 2.05
eq. )gvaqujdgrch_aqﬁ-,tﬁﬁ reafthmlé&lrg Waspﬁjtrrgg &t oy f@ra{w@@ﬁ%eAf(eg compentration
in v?)uto&ﬁﬁﬁldtlﬁﬂ\}as té(eﬁ@ n \ﬂ%@r (400 m1f ar:jd the agueous phase was washed with
etrakis(tri n i ne adi u
SNEIE e B depencgnhipadg og. 80 mL
anditiie pretipieatefi{eies sflgndainidd vedfferd ha Stletompuaad (€93 g 7eeh) e beige
solid? hours. The resulting mixture was filtered through a

Short pad of Celite, which was further washed with
HPLCo(Medhmal. A)ARL é105@vraﬁmrlblt97&%)olf-0/t\/l$ei H019v(&Ht). t he residue

taken up in ethyl acetate and washed successively

tvvlth sat aq. NaHCGS vvater and br| n% drled over
Rewa Oy MeNoXy {HORA ) & 24% to
92% as a brown
HPLC (Method A) : Rt 5 14 min (purity 58.3%.
: 246.8 (MHH)+. Internediate 20 :
t hyl - 4- (4- net hyl - 3-t hi enyl ) benzoic acid HOO 10 S
Sodi um hydroxi de (4.87 nmL; 5M 24.36 mmol; 3 eq.) was
aedded to a solution of internediate 19 (2 g; 8.12
; 1l eq.) in EXOH (60 nL) and the resulting mxture
&S stirred at 60C for 2 hours. After evaporation of
tbe solvent, the residue was taken up in water and
washed with ethyl 15 acetate. The aqueous phase was
A sigspentidn o thetiy! pbrd2noas-niethytieozoatddl3.Cagnd 3t1memolbt ag.hexk-
i Q
dmétﬂ!)%%;h%iflb%m &mﬁ)‘%ﬁ %ﬁ%G 2162/@(:1%4 M%I l1 eqf) ;Fotassmlmon

|za|on

carmqtedia Ped: emeemol;5iegh apd Cd(fihel (b @r"emt'ﬁ@ot Plles.) in toluene (15
mL)GRIRAA ¢ %L)ﬂN&‘%ﬂﬁ(ﬁ %r'GdTouHPh% l%yatohch‘ﬂxtﬁt)e Was%ooléd 46wn to room

tem?q\/g@e gnrd;fheﬁ@ﬁi:rougm Qj@elltg%@/mqg)wagf eg\:yas(hgd With ﬁ;Buene (200
mL)YTF%].fllﬁ'ae Wés EDncerftrdidd iA.v8dud Hdl, the residBe Jakklz Lp th Ethyl aBetht2;(300 mL).
The'%rg@nlf I%r s?/ai é/afrged’vyjf% sa17 agle_é_lnga @B mﬁ? j{\@?e(r §1 O%épb)rgnﬂjbaﬁe (100

mL)(tlegn dr@eiover 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
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).

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
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Internediate 21 : Met hyl

2'-methyl-2-nitro-1,1"-bi phenyl -4-carboxylate | OO
WOER9/028890A suspensi on of net 4- br ono- 3- ni t r BOBARYAY/@E63185

(Chess 1687; 3 g; 11.53 mml 9 1 eq ), o- tol yI boronic

acid (Aldrich 393606; 1.88 g; 84 mmol ; 1.
9 Shamats] efm adrRsiRRs (178 971 @mol @71 %B)'ﬁfﬁbt!ene$1?e%1m)t %m’dwater (125
mL tv%tsrréﬂﬂxé& tof b IpBeRYTHRhesRbh ﬂﬁ))t@@lvh@@bbl% Gowrl @680@ tdfBberature and

fllteré:a ?Ijrqurym Bq(ug ﬁ;gl?f(%@h ﬁg)cv)v%g (j /IIICEUF% 0 é’@q.s Lﬁ‘@&lltrate

wasadondenfratet arr vakbdo hodithe residue takmulptlm Bthyl avekittalf460 wi. The organic

r 0
Iayegh)ag \Il\@&ve\g&ve{hgstay aa ﬁﬁ_'dé@&[(hqgé %gfg\,g%trg{ (ﬁa@@%né\ggné %O mL) then
dried overemganasied sulfat@/araﬂmnaerdrar:ﬂsirih Va@g. Dye reoiluat?.3 g; 8.77 mmol; 1 eq.)
wasqg{e‘ﬁ%tlﬁgfcﬂpgﬁé h19; gb%Wﬁ})dr(;)&he aif 9@? thh§6 f’;'rﬁnhcﬁ* 3 350 ) was added

a”d(ﬂl‘ﬁl\)B?eyutg’B m'ﬂe@l\yl%)s“ge%at%z) %ig'ylnqne g?usro,gftezgolgzeggatm IMHVacyp,, the
residucOmas tkéhup(id whlter (300 nfl.)3Ad theFuedudtphaid was wadshed ithlEthyl acetate

ther{%ﬂ%“{ﬁ#&gf’g#@“@f@‘é- I—?Cl.gﬁme(s%m‘tions ev’as gdn%gntga%ehli tosc)a.' 100 mL and the

pre@itatet tageld-oBf-anid tdried tb, atl’ordih@ hittengompbued(1Bxg [711 %) a@éa trowr@olid.

HPLQ: @%h&?]% l'Eétgg’bslrl'g%l g%lﬂgn of %erme |at£/r 1 (2 5 S °d-)

9.2 mol, 1 eq.) in THE (20_ nm.) and water (5 nmL) and
IntelABdihRAR | 03 SMixetH\Tis ¥Rz oRllyl) 138 e fyIeASHTE ak@NPEr at ur e
Tor_4 nours. Ihe solvent was evaporated rn vacuo and
HO v aqueous residue 15 washed with et hyI acetate. The

extracted w th dichl oronet hane. The orgam c layer
vashed with water, dried over sodium sulfate and

(T g, 709 as a yellow solid. HPLC (Method B) : Rt
BIGSO mn (purity 99.9%. LCVM5 : 255.9 (MH)-. 1H NWR

A sigPYERY o oty forgle %egﬁ? bty 270y Py B Ay
(4,418 5-teRAOMEthZI7+, 3, 2 HBx&dorblanel}-yl)igoxb@olé {Filhrochem PL0G9-4128& 19.2 mmol;
1.1 &(i)’.tl’potzgsium 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
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
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.

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

Intermediate 31 : 4-[bis(2-methoxyethyl)amino]-3-nitrobenzoic acid
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I nternedi ate 23 :
5-fl uoro- N - hydroxy-2- net hoxybenzenecar boxi m dam de F
wWo20domu3s@H 25 Hydroxylamne (4.97 m; 82. 7 mmBAT/EB2008/063185
eq.) was added to a suspensi‘on of 5-fluoro-2
met hoxybenzonltrl le (Aldrich 527734; 2.5 g; 16.5 mol ;
HOhdd.) in EtOH (30 nL) and the resulting mixture was
sflirred at roomtenperature for 3 days then to dryness
af ford the title conmpound (3.04 g, 100% as a
8§/gl id. WD 2009/ 043890 65 PCT/ EP2008/ 063185 'H
O d6, 300MHz) 6 9.53 (s, 1 H), 7.25-7.15 (m
f , 7.11-7.03 (m 1 H), 5.69 (s, 2H), 3.78 (s, 3H).
I ntermedi ate 24
Q" 4%(2- Met hyl pi peridin-1-yl)-3-(trifluoronethyl) benzoic
acid 5 Step 1 :
Bis(Z-n{e2nd¥ipéthyl Japiifeeidiicn B4.8¢0 )7 Bo @t 12 mhioQB(EﬁBm; laYided to a solution of

4 fIUé)rq-?-%{;trog%nzglcnagciyt{%% Zlgrrr? r i leglj @ é8£r§$§gd thféesultlng mixture

waslsBZedratobom 1ena@re)turarfdr 2 Ilcwerhnetahw ﬁlfcpréiolf@ursewe%@llﬂlonwas
con&&italdi vacfo gﬂd %e"t\@scfdt%t\hé'srp%%t@gn%d%ﬁ/éle% h'hgm 8.5MEN E(t)go The

reaction m xture was co wat er
aquaus layed was e¢idibedia niv 2 W't@HﬁWM a?é&@ﬁ%w'(ﬂzetkylzleﬁai?§ ) and the
comblt@d @ﬂj@hlc%ﬂs&&%le@ olvé’fyrﬁé n\é@@m%ﬁét@d’\ﬂéﬂr b%p‘éﬁitl@ﬁ of th&Solvent,

d b over ium sul p
the BlioS Bie B PR T YA TR e D BB BPPPa sy 12 0
9490 @k wryellove sulidmat ogr aphy (petrol eumether/ethyl acetate,

1 itl und t 5
R SOl R Gt BT O AR e 2B ﬁ@fﬁ-sﬁﬂ
Hz, NIVR 7 (DN €16.9 H&omezw 8.38 (h9BH)s3.18 (pH).8. 18- 8. 15 (m
1H), 7.90-7.80 (m 1 H, 3.19-3.15 (m 1 H),
2.90-2.85 (m 1 271260(m 1 1.81-1.75 (m
Inteﬂrgqiawm-m eth ig acid 70 (d,
Hol 06.4 Hz, 3H). Step 2 .I\/Iethyl 4-(2-msthy| pi perid
iM-1-yl)-3-(trifluoronethyl) benzoate. Hydrochl oride
COOwe

CF,

AN

\S

Step 1 : methyl 4-bromo-3-(trifluoromethyl)benzoate

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).
The organic layer was washed with sat. ag. NaHCOQO3; (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

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
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F YFF 20 A m xture of 4-(2-nethyl piperid
in-1-yl)-3-(trifluoronethyl) benzonitrile (21 g, 78.4

worebp4moa  HCl i n et hanol 4M 500 nmL) was SPCT/ERTHOK063185
80C for 20 hours, then concer?trat ed to dryness to

afford the title conmpound (25 g, 96% as a beige
addgg|Tihg reqotipnvmixturggyas stirfeierad U"”"EH SN s(tmprseaotfs! doao davigesm
temBer8tuflari fﬂt&e@ﬁhro@dﬂ)a pe7d & Celtc®HidR wak Wlshed ¥fh ﬁ)h%ge %200 mL).

The?fﬁ?atelW% conierg(@te}j lqga(‘(u&angﬁne reﬁjg@také lésm (e:L_I:?yl a?e (300 mq_ The

orgahicAayel wAS washedlwitt) sat. hq34aCQ3(100nmL], wdker (ﬂI)O?rEL)(th,d bdine= (100 mL),

R e T LT T

8179236 9/t0a889G0 66 PCT/ EP2008/ 063185 COOH CF3 N A

of
HPL%O{M&H&UD;) Rﬁ%'?%hsl(p#r:t 68, )_)3 (tri1voromst nyl)
L. O

i SN2BC geld 74 mol ) in HC
SodftM 1 yedkidELEMWaLE LS80 mwﬂ aq.) l\%@@dﬁ&ﬂoh@oﬁmaﬁ 8f m&hYIQL(4-methyl-3-

e STV TS, LS P ol e

mixture Was stionppatBiC férBhayrs. 8564 evaporationeof el dotvesiDihedesiddlRlvi@s taken

_ : . . 20 - .
oo it Wl 8o apine e oS ks O it by ool 2, PG ) tren
acidfied g0 g 253vithigpn@ HCI. The polutioreyag ¢pncantidjed tg cagl0g ndcandmaxtracted
withtdthy! decde 2F h%Q)rgia(nﬁB Ia}Jer lJ\Qas; dr?reoGQ/eZ Wﬁl,\%ne(smm éul;')'f')a’te and¥BnderBted in
vamg_o t@fff;?dﬂya tlt[pcpomﬂourid( qq)6 g, @1%—)3@ a broyvn_0|I6 4 Hz . H)3H)
HPUGvestHeRIcA)aRe 4 B3 niin (purity 95.5%). LC/MS : 284.9 (M-HY.

4-(2,5-dimethyl pyrrolidin-1-vi)-3-nitrobenzoic acid

HO O NO2 15 A n1xture of 4-fluoro-3-nitrobenzoic acid

Qdiatef3 ’ g anzbi@ adiddi net hyl pyrrol i di ne

HO(N@ybrldge A£11676DA 0.70 nL 5.72 mol ; 3.53 eq.)

s stirred at 100C for 5 minutes in the MN The
ol uti on was concentrated in vacuo and the residue

en up in water (100 niL).
CH,

N

9

Step 1 : Methyl 3-methyl-4-piperidin-1-ylbenzoate

BINAP (0.67 g; 1.1 mmol; 0.05 eq.) 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

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).

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
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The aqueous phase was washed with diethyl ether (2 x

20 nmL) then acidified to pH5 wth acetic acid.
waxdpaespon with di et hyl et hﬁ (150 nl), dryi NnBCDER2008/063185

magnesi um sul fate and conce %7 ation in 20 vacuo

afforded the title conpound (360 ng, 84% as an orange

residys] qilgted witbwater g Hiscropgous Iqyer yag@drwltﬁ EZ(%M £4 ¥ §0 m@%te aqueous
layek WadBcidifiedtd- p91 4 Wittt ohc. H@lrtatn@rew@klt&i Witr2dthyl acetate (2 x 100 mL). The

t ho neth | bi rbo | c a
com 5T G B Do e B OB AU 8 Sotstite aw{;%wtr%ated in
vacld torafforuidhey titl- cvetployhd (@LQO@@B%I adagalfidaosojiti.at e A

e R AT e

"H NMR (PM80-d8H406282);5 B76-7g0 ( mszts ol :991(L 1)y 2)84-2.82 (m, 4H), 2.25

o B BT TR AP 071 2a) in toi tene

(24.5 nL) and 5 water (24.5 nL) was refluxed for 6

IntePAbdigte 3WE‘2'-&%%Hjzgﬂifmdéﬁéﬁyméhm%rﬁ_igwc h&idr oom
enperature an rrtere rough a pad of celrte(r)

jﬂgh was further washed with touene (500 niL). The

n up in ethyl acetate (500 nL). The organic |ayer
g~washed with sat. aq. NaHCO3 (200 ni), water (200
and brine (200 nl) then dried over magnesi um
ate and concentrated in vacuo. The crude was
Ui fied by 10 col unm chromat ogr aphy (c- hexane/ et hyl
acetate 90/10) to afford the title conpound (4.38 g,

H i : dahodvi#e : Rt 4.85 min

A mfoHé b]t etﬂﬁ 4go%mo %fif @@oomgﬁt?l tgen,(ze\é'f%%@' 21 %trﬁrﬂolz1 g. g{lo-tolylboronic

OXV- -met h -car ic acid
aC'M?dF@x?%”WPHW heq’) MGSQW&aWﬁ@ﬁte (18- %‘iﬁ YOGB4 &ofe’d) ang
Pd( IaPt%E 2”45%”2 03 mid: vl e in tdifene (30 mL and water (30 mL) was refluxed for 3

Ve I e TSRO e K o

Celigd®l whtletdwaet fuBReL ashedwigh foluene {A0enl )cOeciitrdte avbe doricantrated in vacuo,

o KBEHE o B SRR B Ranr ARG B VY 8, 086 2
waterd 1¢HnR) anglilirine €¥anL)Hitled overemaasiesitingiviohale and serasnirateedh vacuo
to affd & tutl%%oﬁﬁhouﬁdftglgpét%) é%'at@rB\ﬁn bl tered of f and dried

to afford ound as a brown solid. 20 HPLC
ARy RSP min (yirii89-QPpurity 98.5% . LC/ MS : 240.9
(Mm I nternedi ate 27 :

steig TH! mét?w(\)’ Dt NI 4 S S AT POXY] 1 ¢ aci d

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
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).

Intermediate 35 : 3-Methyl-4-morpholin-4-ylbenzoic acid
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HO O 0 25 A suspension of nethyl
4- br ono- 3- met hoxybenzoat e ( Conbi - bl ocks CA-4192; 2.5
WwW@?2002043890 mol ; 1 eq.), o- toLbeoronlc aci d ( Adr/Erivos/063185
393606; 1.53 g; 11.2 mmol; 1731 eq.), potassium
carbonate (7.05 g; 51 nnDI, 5 eq.) and Pd(PPh3)4 (1.18
01.02 mol; 0.1 eq.) in toluene (12.5 nlL) and water
2.5 nmL) was refluxed for 2 hours. The reaction
ture was cooled down to roomtenperature and
ered through a pad of celite(r) which was further
shed with touene 30 (200 nL). The filtrate was
[E;mcentrated in vacuo and the residue taken up in
acetate (500 nl). The organic | ayer was washed
th sat. aq. NaHCO3 (150 niL), water (150 nlL) and

Ste®1 t MBthy( AL HGthLd-mb BBl k/@anzwfér magnesi um sul fate and

o RLEEDS PG D0 U SIS (222, D T o

addébid a SusPénsidn; m&Byl 3-tmerod-3-nBe thihed@aé (154@&9(8 B8ol; 1 eq.), Cs,CO4

/
(108 ’t%z%g)sqg?éqr g%‘ﬂqrﬁr&og%éfzaéjﬁl oUrS%qAﬁa&&aﬂQ(mo mL) and
the regpltanroixtare was reflyxed &rde, hOU'ISeAfItQﬁé'W@U@ thepsigh gleed olpelita®, the

solu\’\@ﬁ @58 écﬂ‘QQntFQ-t-éd |ﬁQQCJorb$ldfl‘I‘?éJl%QlH§e BL%%@ b%&u%%%%a%a‘bhy

acetate then acidifi conc
pet‘ﬂ*\%’%@f‘ﬁt’ﬁ"@ﬁ a%@%%%%oéltﬂ "i‘ffi’(ds@ett He E%i“p%lﬁd (-3 9effdelrage yellow
soligrecipitate filtered off and dried to afford the title

Lot At haf iy B yr (e oo Burtend eg 864 Ly k7. 134, 1. 4.00-

39&(@«& H)-I) 3. 91I(@t39{)rmdzat1e r884H) 2.45 (s, 3H).
th - et .ba henyl 4-carboxylic acid HO
4- br ono- 3- net hyl benzoat e
(3.0 g; 13.1 mol; 1 eq.), 2,4- dinethoxyphenyl boronic

Luthi%' d&&ld@ré g%ﬁ@%ﬂ%ﬁs % Q\?as%ddétﬁo% éHI]‘HFm of]méhyq% n)1et3y| 4-

ssi um  Ccar bonat eog qu
morp!aﬂllptﬁm@qu(age Bp: §f mmog { %ﬂﬁﬂ‘ TH6 (1;90@@*. )anp M/afe@ @heanditge reaction

mmtﬂi@wfdﬁilrr\é@bﬁfo €15 1lhbumashd edNdax Rk feiovéd NQEESD, th_E?'Qsmue diluted
reactl m Xture was C ure
D i DA BTG5 R PR OR PRy oG over was

acidified tdvet 4wats leeck. Wil And edenied (2D @thlbadetate (ZED0fmIL)t Tiad @mbined

org%ﬂafe?g%gWa%@éd?%woﬁn%a&%g?ggrdsohm% uﬁgtF%Hg cénacléﬁtpat(%) IH \%cuo to
affoggi thén titeatompagnd NefHOO3 %) 26© yalow sadt er ( 100 rTL) and
HPLRS iMten dd'810 Rt Bk nfi .‘i‘?‘dﬂm@xf%%% ON@/MS'T%QQS(I\/HPWSU' fate and

concentrated I n vacuo. (2. , 6.99
'H NMR (DMSO-ds, 400 MHz) & 12.5 (s, 1H) 774772 (m 2H) 7.06-7.04 (m, 1H), 3.75-3.72

(m, 4H), 2.90-2.88 (m, 4H), 2.33 (s, 3H).

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
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nmmol; 1 eq.) was taken up in EtOH (60 nlL), sodium
hydroxide (5M 4.19 nL; 21 mmol; 3 eq.) was added and
WO bmonoemed i on m xture was st |{ red at 60C for OPEI/RR2NS/063185
After concentration in 20 vacuo the residue was taken
up in water (400 nL) and the aqueous phase was washed
roofyitgrppergtpgyer Zadaysathe soldien wes egrtiioagd Petwgen othyjachtateqne water and

the bKalses ?é&reﬂ@d ohi @@a\ﬁf@%ﬁeﬂ@ﬁ@ﬂ%h@ﬁ@ﬂhﬂ-@l cam t&Qn Brine, @l over

te f||te ed off r|ed af f or
magl” ?'P ﬁ?ﬁga EPngEMEPGP YA y&ﬁ fea' “?—IWE% %t’ Hﬁtg mL) and
LIOIR(128. Bg: 3ol peq.) then Yaitef Y@ mLLWédBdde?arl tBe (ddctidn- mlxtu&Swas

shrré&‘gt rPﬁrﬁ %r%f??tﬁr% for %h?urs\% Tpﬁ resultlpg Bolutlon was dllutgd W%W@teband
wasBeiwithy Eb@nﬁlaﬁﬂueouaieydnwas Acipifietio-Bt mettfh bkl éMzod extracted with

ethyl ﬁqce%atg Th%%r&anmase %aQ?rleﬁpov)ar mé%ﬁ@hm’éu'lfg‘fe 5and CoanEtraéted in vacuo

henebor onic _aci d drich 9 g;

to aﬁ?fﬁlthe title pogoynd (Be4 meGATmas anof e spid 05 WO
LC/M@GQA@Q 9@ 6191 W/ @51@@%%/ Qﬁﬁ\l@z’a 6912 el n‘mal 8 05 oeq—)z 1 Hz, 1H),

80%&'2 & I(er 85:#& m%)cé ?‘iz’s“#t%ﬂ%%%g Ry 8129??21 (m, 2H),

18m046&n(ﬂhe10@apvkmn3HtX%ure was cool ed down to room
tenperature and filtered through a pad of celite(r)
mhlch was further mashed with touene (200 ni). The
: atet 37 : amsthybéh i Hbenzoihakid he resi due
}{;akgn up i n Ethyl acetate (400 nL). The organic 5
| &yer was washed with sat. ag. NaHCO3 (100 ni), water
Q0 nlL) and brine (100 nL) then dried over nmagnesi um
ate and concentrated in vacuo. The residue (2.3 g;
: mmol; 1 eq.) was taken up in EtCH (69 nL),
6di um hydroxide (5M 5.26 nL; 26.3 mmol; 3 eq.) was
and the reaction mxture was stirred at 60C for
on€ hour. After concentration in vacuo, the residue

(® = a X a Y/ 'l p
To ésumpeﬁsmmie métﬁ,‘)ll 4- 21'14&5 Stmltramethw NR3- d@alﬁmﬂhm-atyedertzmc%ld

Syr?t?%chrga:ﬁﬁg Oﬁ)p%'OO %'08 'n‘r%l 11&%%1 %e%%fm@%s%dbgodd rE)&lee

npound™ |
thiogybchlgride (BIBE@L; N/&thmmolﬁe) eq.) fd tBe g@chan My Wasystiorgd a¢goom

temb&raffR for 2646ur8. T@Msb%ent elvgﬁc%t%m ko 20 the éru@érer% f s dguted

net hyl i soxazol -4-yl) - hyl benzoi ¢ aci d
with Ethyl acetate (20 mL). Thé organlc Iayer was washed with a sat. aq. NaHCOs (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

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
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.).
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A suspension of methyl 4-Dbrono-3-nethyl benzoate (4 g;

17.5 mol; 1 eq.), 3,5-dinethyl-
W@ 4004/0538%6 t et r amet hyl - PCT/EP2008/063185

1, 3, 2- di oxabor ol ane- 2- yI ) i so¥azol e (Fl uorochem 11035;

4.28 g; 19.2 mml; 1. g.), potassium carbonate
The(rg_g:t@n g’nxtlgq was ﬁwrfﬁd atg0 éafoy 2 ap4rs ﬁ@@pﬁph@ngat(eg ip@cyoe. Theyepidue
wasTaRIn;upQn \Lateeaso)mL %nt:l detm@odé&amvaawdsmtmh E(tl%@aéﬁtéte 2x 20

reaction

U st 2 6 G S s iR SR ORI PEE O BRI TR. 6 ML
the pradipitdte Gledréd &f #)d washet witka A CNUo bffierd thendls lteahpwarid(1900mgriE2%) as a
beig{e%%ﬁ)d m). The filtrate was concentrated in vacuo and

he residue taken up in Ethyl acetate (250 nL). The
HPLSY Géathadl A)ayReD.08asn (wastyed . Wib )t K—I NBIR. (DGO-iNa BAOBIHZz1003.04 (s, 1H),
8.74% 17 (94 HE 100 115280 NP o8F A8 (B 21161 B Sk, 7.77.7.76

m [ he

over nesi u oncentra n vacuo
(m, %smﬁe?g 543(dgd = 89 1z, ﬁHb|2,371(Séﬂ4.))2 @ Bdken up in Et OH
(90 m.), sodium hydroxide (5M 7.34 25 nL; 36.7 mmol ;
) was added and t.he reactlon m xture was stlrred
megigte 35:.6 5 idige -yl Fefation in vacuo,
t he e5|d§§ was taken up in mater (200 nL) and the
aque ase was washed with Ethyl acetate then
aC|d|?Tad to pH 2 with conc. HClI. The sol ution was
concentxated to ca. 100 nL and the precipitate
filt redjoff and dried. Trituration in Et20 and
filt ath@ afforded the title conpound as a beige
sol i d. 130 HPLC (Method A) : Rt 3.13 mn (purity
97. 1%, I nternmedi ate 31 :
4-f bi et hoxyet hyl ) ami nol - 3-ni t robenzoi ¢ aci d WD
2009{043ﬂ20 70 PCT/ EP2008/063185 HO O N2 /N 00 1
1 Bi s{.2.+et hoxyethyl)am ne (Al drich B4,820-7; 1.6 g;
12 mol; 3 eq.) was added to a sol ution of
4- | uorenigonretingbiEie GlaybekaedPRBPAG4 ] ;S 9 1hiormoll eq) ynd 2-

methﬁpﬁérgﬂe(@@ gkl 2 808l el ZO%EWV\HS Rerrdd atlodre forVﬁS‘noﬁFsI TheRhixture
mterr&ﬂeature for hours then at 70C for

WaSHUHtteg with glYgetAg dﬁskﬁéjsw'g‘ VR ARRFag- Sigfes HVQ/’MBG%WH sulphate
andicbecanested irevascas. Tpand ickidos (meslgoreasvamol; N&Q‘)hrDW&M @06ehL) was added

Et 20., Th di d
potegemyAEie PG 74 FUSL NG BEEbatEn bkt fhea ror 16
hourso Afierrvedlingrty amrrctemha@ejrgvatse pecipithtowes fillepaghaftandrine filtrate acidified
to pﬁLéI \Liﬁ'ntl%l 1”M.t'|'ﬁ£; p?e\éfmg’tg %E‘ﬁﬁer@d off Qr?d Md\fg Bford the title compound as a

beige solid.
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
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the residue was crystallised from et hyl

acetate/n-pentane to afford the title conpound (1.12
W@2009043890 as a yellow solid. 10 1H NVR ( DVBO- dBCT/BRIH08/063185

MHz) 8 12.95 (s 1 H, 817 (d, J = 2.2 Hz, 1 H), 7.93

(dd, J = 8.9, Hz, 1 H), 7.39 (d, J = 8.9 H, 1 H)
Stemz‘l :&mtfth{Zrmeg]a@plpeadlmd W)HICOUﬂq)WItI‘IM nternmedi ate 32 :

A mﬂd&éonsat:ﬁ»ﬁbﬁmbm eméwyrpgsn&.ﬁd Mdlék@raqmt;yekégb%zgon CmAdid eq.)

and i bR B AT e RO %aéawaaftgreﬁmt i B 1 Btrte
The(ré4xtign mixtur@ 23s aihaed td redarn fo was taddedturethan dilldgaewigi ethyl acetate,

vas B oo o HRLATE i HEDVAEENAR (Do s e we
comppynds2e was%sas a besavnatil. r oom t enperature for 16 hours.
H PL-E’!‘(We?HHdV/%”‘Rt 938 nﬁ@{b‘aﬁ&tsﬁ@/%dm/ﬂ/lsv 3349 @Pflyt he_residue

MBS(M uﬁed\Mth e

acet’at e (500 m.). 20 The
d D ag. NaHCO3 (200
A mﬂdu)re oﬂ@h@ﬂwy(—é’-@m@ﬂh}lpi@@ﬁh@ﬂ lyf)ﬁc&tﬁ@ﬁltnld'l(‘:l)g 8@ el B6Y.) and

POt HOERo | Pt B (1 HE: (0 S au S G aides 16

houssoThelpH kiak &dj(died toofle )W)th HCFRII M4nd themaaueysuayer gxtBtdd¥iith ethyl

ace%e?ib%g%rp@ﬁé_fg%b nic %ha]s? Wé;\s (1{| e{l g1ra neS| Flj % ear’t]eZ %nadt congz‘%ntrated in
vacyyp igiaffordriee tiffe qmmpymd (1149, 100%) asa yeIIow 0|I
HPL%W&HHHA} (Eaftﬁlsbwﬁ(&ﬂﬁté%)’ﬂ% bedFRAlZs03MeHY; 12. 4 mmol |
thlopheneboronlc acid (1 93 g;
13. 6 nnDI 1 1 eq ) pot assi um car bonate (8.54 g; 61.8
InteRMBdiateX40 :mq[z)(nambe?d\(ng@Molﬁdin43wg5_mb:tr&4niaramiic abid1l
eq.) in toluene (17.5 nL) and water (17.5 nL) was
refl uxed.f or©84 h wher eupon
4- met hyl - 3-t hi opheneboronic acid (0.88 g; 6.2 muol ;
0.5 eq.) s WD 2009/ 043890 71 PCT/ EP2008/ 063185
added. he“r action mxture was stirred for a further
3 hours the cooled down to room tenperature and
flltereHmtheugh a pad of Celite(r) which was washed
with toluePe (200 m). The filtrate was concentr at ed
i n vacuo q d the resi due taken up in ethyl acetate
(300, M), organi c |l ayer was washed with sat. aq.
NasCo8 (100 m_) water (100 nmi) and brine (100 ni), 5
dri ed ov -ﬁagne5|un1sulphate and concentrated in
vacuo to afford the title conpound (3 g,

-[2-(methoxymethyl)pyrrolidin-1-yl]-5-methylnicotinonitrile
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
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

for 16 hours. The pH was adjusted to 5-6 with HCI 1M and the aqueous layer extracted with
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81% as a brown oil. HPLC (Method A) : Rt 5.21 mn
(purity 68.1%. Step 3 :
wd2qodomsddyl - 3-t hi enyl ) - 3-(t r’gf | uor onet hyl ) bene@I/EPR0S/053185
Sodi um hydroxi de (5M 6 nL; 30 mmol; 3 eq.) was added
to a solution of nethyl 4-(4-nmethyl-3- 10
ethyl pgetais] Thegombined PgsPis PREIRNIE RS GHeemIeguMBoIhAgIand 1
con@e;tm_.tr)atehgh \E,Icﬁbitc( é}]ﬁbrdﬂh% tif Borhhting @RES &, BY%) Bk 4luhite sgw@ts A
S re _ or 2. r r o Jon o e
i3 A T et b D M ARG R (560 )
and t he agueous phase was washed with ethyl acetate (2

(Qlte%):zt- 8ro ' i' ett IBiph ! 584 Catlg' The

. act ed
with ethyl acetate. The organic | ayer was dried over

rmgnegi usul phate and concentrated in 15 vacuo to
af f or he title conpound (2.6 g, 91% as a brown oil.
HPLC (Method A) : Rt 4.53 min (purity 95.5%. LC/ M5 :

284.9 H-. Internediate 33 :

Mot hyl 3-net hyl - 4- pi peri di n-1-yl benzoat e
Bl NAP 67 g; 1.1 mmol; 0.05 eq.) and pall adi um
acetate10.24 g; 1.1 mol; 0.05 eq.) were added to a

su_sFAensi on methyl 4-bronp-3-nethyl benzoate (5 g; 21.8
Stepyhp Methyl 4sgrono-commsanetigews2lg; 32.7 mml; 1.5 eq.)
To @$ulutioh pemethyinebromoB-gethydberronte;(Allrich 532878,150 gt tex@amel; 1 eq.) in

1 nm) a e action mxture was refluxed for 15
CHi iy Vel F8Es BB RO R Rl 17 S R oo e
azokbisutygonisi (0172 @n4 B3a snnoa;ric@&néq. pdnedhé reavtionunixtaredvddetirred at 70°C for

j . rifi I F u
2 oS S0P kBl BB o CRPRL P ¥ e
organimips mas (sigedyyithospiNadE Oa (490 onin. therobring, (S0ONMBdrie3BT BgSO,
and cMiddhtrated H VM. (DGR 1ue WU WMeRad \ﬁitr?n-géﬁtheS% {480 o afford the
. 6.99-6. 97 (n]}olH)" 3.92 (s, 3H), 2.93-2.90 (m
fitle gpypaurd@s Y& fRldaH, ), 1.63-1.62 (m 2H). 30 Step 2
HPLC @tdiriahy)l: Re4pk pak {fliity-ok-a¢b)bBNROIRGDMSd- 460 WHE) § 8.24 (d, J = 1.9

h%dr oxi de énz. 5 0g; 103 mpl; 5 eg.) was added to a

Hz. dB). GO o™ rER-HYA7 &4t A (3437):
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
(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
HPLC (Method A) : Rt 4.37 min (purity 98.1%). '"H NMR (DMSOQ, 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
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),
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pi peridin-1-yl benzoate (4.8 g; 20.6 mmol; 1 eq.) in
THE (100 nmL) and water (5 nL) and the reaction
woroovesomas stirred at 50C for 12 hours. The BOI/EPWS/063185
was renmoved in vacuo, the 009/ 043890 72
PCT/ EP2008/ 063185 residue diluted with water and the
wateyd [ &bms) anghksipe (HOHl. diedipvexaneqnesikmsyiohale antgancgqtiaied i vacuo
to affé¥ &fe t}&@%oﬂ@btﬂidﬂh@% b0 hsh uv?gvh 0“288 anH§3I ?ﬂd
C C e X e
HP@%%@(& %g:}?’&“” @"QS’%G??Mshed with brine, dried
Stem¥ e2-(saehxumietul)-P ahethgbidhengyht-eaboatiedcid N vacuo to
i 9 i
Sodﬂjfrr{ I%}éjg @gﬁ'g(/lc 3( mcl:_ 693 B’F‘lﬂ) %q())élgaﬁ%%gg toagso%t%é)ﬁ grg%y 2
[(acetgorBmethgt-g' rgetbm'lemenyl ‘l—lelaerla(t@(mZﬁ@mdﬁOeM-ln)Et@H (180 mL) and
the FeaZtJonszlgre(\%S Aikkd at! 6(9% Aff@r Zgr%uHThﬁélr dd)‘ncen%aﬁ(ﬁh |§V§&Jo {hk residue
waséqaben uers yﬂ%ﬁogt@_) gqnd washed Wlth E(thyl acetate (2x100 mL). The ggqueous
phage wﬁ@{adf'jégledaodﬁz)gfz \ﬁngﬁksgn@ Tlelfé\ﬁH)ebﬂrdﬁ:lf?lanh-Elhﬁ achesyp ka0 mL). The
Ci t e e . .
comBt gy o845 15 FHedo ERMERO TSR ies o YagB ot e e
compbrtd 3el6af, 7 e} &yd yellobrsolid- 3- (tri f | uor onet hyl ) benzoat e

HPé@(I‘%étﬂ_ﬁ%ﬁ?: W?ﬁ'eraﬂw)(’s&g% ?6.?0%§.‘E'(:)1\'/|§’° £ ? ‘ﬂg@% Mfg) ds, 400

assium car ona
MHZhﬁﬂIZ 975beg). TH).&10-8. M(ﬁPF‘HTB)MB?( ?MBJ'O@J—QOTQZ %o IHz, 0")17 37-7.06
( 30 nL) was refl uxed
?H )5323;55{%%?@?4%0 a{ﬂgng to’ roomtenperature t he
reaction mxture was filtered through a pad of
IntefERbdibR(42) : 44BibeRdinaSy iUk ifiRro et ABeoidladi@! uene (20
o nég The TfiTtrate was concentrated i n vacuo, the
i due taken up in ethyl acetate (200 nL) and washed
ith sat. aq. NaHCO3 (100 nli), water (100 nL) and
ine (100 n.), dried over magnesi um sul phate and
sentrated in vacuo to afford the title conpound (5
, 80% as a brown oil 20 HPLC (Method A) : Rt 5.33
@n (purity 60.0%. Step 2 :
*-met hyl -2-(trifluoronethyl)bi phenyl -4-carboxylic
aci d Sodi um hydroxide (5M 10.2 ni; 51 nmol; 3 eq.)
Stemh s4-Ringadintleylg-(iflueipmatnvihpenzepitila  2' - net hyl -

A mixkdré b M%d%@ltm(ﬂr& Hbfhb@@b/ﬂohi‘l‘m@ﬁj@%w Ah8I; E%gandlgl me (5.2 mL;

reaction
52.8@E 05 iepy ¢ SIS 1PBE % T €1 PP USRS Cablet kg with
watsrg20mmL 1 41l exesdtediwitwetsyltaaétard (2 200 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.

HPLC (Method B) : Rt 4.80 min (purity 99.1%).

LC/MS : 255.1 (M+H)*. "H NMR (DMSO-dg, 400 MHz) & 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
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.



in water (300 nL) and the aqueous phase was washed
wth ethyl acetate (2 x 100 nL). The pH was adj usted
wo 2002/08d8bdh conc. HCI and the sol uti on was concCRCIL/EP106§1063185
to ca. 150 nL. The precipitate was filtered off and
, dried to afford the title conpound (3.33 9 709 as
H MR feM8Gtds 00 NH) @ & I htd) AApo-8.2/x( m41+5)771‘h r?4(5p(mﬂhy394 s, 3H),
3049&395% 4|—|9q M 78%%84% { W Hl)70.(m3OH). nt er medi ate 35 :

hyl - 4- mor phol n-'4-yl ben20| c acid WO 2009/ 043890
Ste mul! cidin dad-BrisiByergmethii)henzelg agid Step 1 : Methyl

thhﬁrrﬂﬁ/ﬂl‘b)ﬁlde42 BBy, fB Glrhiol42 ¥ bapz sdded t&h BARdnGbf ektty) 4-bipéridin-1-yl-

and pal |l adium acetate (0.24 g; 1.1
5 3'("' Orome%ygge a% were added to a suspension nethyl

(9. %y, B3.6moRG - hed. hiy I ThiEN20 at_ear{dwater 3l anttie; redctien r@lxture was stirred

at ro@?%eéﬁt&& %r(‘?? hgtirs %e7so;\';gm wa&ﬂrgr}%g@e% i }(%gjg ‘irﬂﬂgé HLEEre]taken up

in weteadihe GAUFALR taYeRWoRWashet MiR M. geidifisd mﬁ 8 witi\pergy: HCI and
extrhétbd (vt LA at:@tbféuﬁlhb SoRad pPQJse%l 'V\Fa%ﬁé@ W|tht lg}%e &@d%é%dlum

was concentrated in vacuo purl

10 sulchgle@rfl CerreaiEd r@ptR o Q(fﬁ@[tlﬂ%} WH'& 93é)( 9’1)?|5%3€%? é{\fhge solid.
HPLEOMZM odtB) : &t B 36 ehit (p@irifyi 1| 726 )coommsured 2 04V HY, 'HBRMR (@8SD-ds, 400

[ c/ 6 ( Mk 1
MH%%dsﬁﬁz(? @J 79%359 grg }(\@772@? 473m éH)';%fg-zlsm (mlwp}jé% 260 (m,
4H)M.804.53 (aH{)m 4H), 3.91 (s, 3H), 3.12-3.10 (m 4H),

2.45 (s, 3H). Step 2 :
3- Met hyl - 4- rmr phoI i n- 4 yI benzoic acid Li t h| um
15 e ' qyghe 1;2.4 adi3 Ayl phenyitpiperidine

sol uti on of net hyI 3 rret hyl -4 15 nor phoI i n-4yl benzoat e
(4 g; 17 mol; 1 eq.) in THE (100 n.) and water (5 ni)

and the reaction mixture was stirred at 50C for 12
The sol was renoved in vacuo, the residue
er and the aqueous |ayer washed with
X ONrrL) The aqueous | ayer was acidified to
pH 4 with concO\HC and extracted with ethyl acetate
(2 x 100 nL). The conbined organic |ayer was washed
Trichlioraacedenitiite, (0 dBimdd 0 ermaotiPUeq- 5 int¢ratediatendtl(126 moe AHP atreal: 1 eq.),

pol})n{ér\ﬁé&mnﬁr%n%gh(%ﬁ)ﬁmé thdoh® hd: Ul RABPILRY ikiBrBdtte PE031 mg;

20 0.55 mmoI 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
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HPLC (Method 13): Rt 2.36 min (purity 99.3%. LC M5 :
222.1 (MrH) +. 1H NVR (DVBO-d6, 400 MHz) 8 12.5 (s,
wda bog/oF38F0t- 7. 72 (m 2H), 7.06:7.04 (m 1H), 3.¥SHBP2R8/063185
(m 4H), 2.90-2.88 (m 4H), .33 (s, 3H). 25
I nternedi ate 36 : .
procgdgngaln BurficeBaniv HMEY GermaipgianhnusingdiA iae elyentafforded @n orange
oil WiH¥h chfSt=Aizb@ bR ¥iaRiiRG td fHoRethé TitkdcdMbourdd Bs mgralow soli®J. )

HPL?‘S@%%%,&)%%@S"' S B SR v (2 o)

and the resulting mxture was stlrred at WO
éﬁ@%’sqﬁsﬁg{l 917 frelelab SrhetROR)) BRAAAR1. 2 4 S Tk SRS b SiBLridine
1€ SO UtT O Wwas pal t1t1h Orneu et Wweell © yli
etate and vvater and the phases separated. The
vas, washed with HCI 0.1 Mthen brine,
ium sulfate and concentrated in

d mpl; 2 eq.) then water (5 nL) were
added and the r tion mxture was 5 stirred at room
tenperature for F5 hours. The resulting sol ution was
di luted with water and washed with Et20. The aqueous

yer was acidifjed t 2wth HI 0.1 Mand

OXQ&%W‘%{&%&‘SWQ RY; We%vm%\gé*ﬂdt igtermeqiate f g2hing: GpithEEchid £9.):

mtedﬂied@de DI 5IVAGITRA MioB tlehabArd BIEA C00.0€ g ABL thnhdl, V&L Ukere

ol B0 SRR LR5 oy

hex§rialiQy dGstat8 0@/ Nhiajfor8ed Bed9e Canpduniips aB of-vhitel solidl. = 2. 1

7.17
Ly BP0 o, Falrs ety o 551
(m 2H), 1.87-1.46 (m 6H), 1.09 (d, J = 6.6 Hz, 3H
Exahipi€l Medhpd-2-Mdthoxyphenyl)-1,2,4-oxadiazol-5-yl]phenylpiperidine
3-met hyl -4-(Z2-nmet hyT pyri di n- 3-yT)benzoic acitd HO O N
15 Step 1 : nethyl 3-methyl-4-(4,4,5,5-tetranethyl -
3 2-di oxaborol an- 2-yl ) benzoat e To a suspensi on of

| -4- , b-tetranet hyl -
0 laor ah- 2-yl )benzoic acid (Synthech
<0 /80 mg; 3.05 mmmol; 1 eq.) in MeOH (16 nl)

vvas added an opwi se thionyl chloride (0.89 nL; 12.2
mol ; 4 eq.) and the reaction nmixture was stirred at
room

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
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-

oxadiazol-5-yl}aniline




tenperature for 4 hours. The sol vent evaporated in
vacuo and the crude residue was diluted 20 with Ethyl
waewbatwo( 20 nL). The organic | ayer was washedP@i/EP2088/063185
sat. agq. NaHCO3 (5 nli), wat &} (5 m.) and brine (5
m.), dried over magnesium sul fate and concentrated in
cuo to afford the title conmpound (751 ng, 89% as a
(@ite solid. HPLC (Method A) : Rt 5.28 min (purity
49 . LG M5 ;. 276.9 (M+H)+. Step 2 :
I-é ( hyl pyri di n- 3-yl ) benzoic acid 25 A
no- 2- met hyl pyridine (0.13 niL; 1.16
QENDl 1 eqN) Jmet hyl 3-nmethyl-4-(4,4,5,5-
tetramet hyl - 1,”3Z- di oxabor ol an- 2-yl ) benzoate (353 ny;
1.28 mol ; 1.1Fea.), pot assi um carbonate (803 ny;
5.81 mol; 5 eq.) and
tetraki s(tri phenyl phosphi ne) pal | adi un{0) (134 nyg;
OxanI éraorm@? 901@9 r%ge‘F]S() mh‘BI %@q}lielﬂf%rrﬁéd zm})i mé’\‘ﬁé Qdeﬁl\mm—)l eq),

'uxed for hour's

'”teEETEf‘&I'aé‘?jz Ho\RP8tee: Po@rﬁ”{‘%'rrf)éﬂ APt %'Eéh(&% ?T ’t”ér béo f’]%@g% avere
5 readd@fadebrdigltb eddral pWth@the\ﬂaBur3i@affdvhrtiyf¢6rum\hﬂﬁ|:tﬁr¢btdgréﬂhy (c-

reryedBiGreenriuatife’ b Pl P& Abare yggoreone

Jlow $bl@. or gani ¢ | ayer was washed vvlth a sat. agq.

B U,

1 eq.) was taken up in EtOH (7.5 m_) and sodi um

10 Exa% @XB%@-EX—ﬁMth¥%ngg-i1 E2‘?4-&5&(“92&-'E'S-F%-@ﬁho}pho\l'§@-4-vlaniIine
e reacti on mxture

was stirred at 60C for 2 hours then concentrated in
uo The resi due was taken up in water (50 nlL) and
39 eous phase was washed with Ethyl acetate (2 x
M: fied pH 2 with conc. HCl. The
entrated in vacuo to ca. 15 nL, the
pr2e0| pi t aPeN f| btered of f and washed with ACN to afford
the title corrpound (190 ng, 72% as a 5 beige solid.
HPLC (Method A) : Rt O. 88 mn (purlty 97 1% 1H NI\/R
(DVMSO- d6, 300 MHz) _6 _13. I—%
Stangioys PE?I‘Idf qq)ydr%e Eﬂé?g?:i@ E)I@? rrlmcp1')5 q, \g%s aiddgg tct @aolutynnf example
15 2 (50 nf; 083@nrhlil 1 dq.JHh EtGH (0 ML) nd hBreattbn miktibb&wis Stftreddht 70°C for 3
houis ? errégalingt tgeéglu?onGW?szpa’r%tloﬁgq be%\g% &I%H aie'_gtie)aﬁlggglfeoHl SlaHCOs
Theaxgatic l@¥dr Was dvastudl fourdimes atth vome, tdrledi evel Wegbesiuhg eulfate and
oon%@géa‘h'ﬁ\;/ac%o ﬁ) @\;/e 49e|f%w%?&. ;Tha,r Eiicly \k/aéalﬁgjrﬁéd 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

Cﬁwr@

ON O-N
o

25



met hyl pi peridine (25. 6 m; 216.5 mol; 20 eq.) was

stirred at 90 C for 24 hours. The m xture was diluted
wowdob/oesy| acetate, washed \;&%h wat er and br i PET/ERRZONECH3185

over magnesi um sul phate 15 concentrat ed in vacuo

To the residue (1 ; c(]b%?ln wat er
Oxa_ghlouids é%@dmgpbﬁ%@mou&qqydﬁf@wwt?é @m@ﬁ@rﬁfﬂﬁl 1 eq.),

mte.5neej¢bta 3 @chd e Uﬁﬂﬁhb@ﬂl eql)%hdl PfEA/\(@Sﬂ 76 I1umd| $ @4.) Wre reacted
room

acog BB oo st PSS PLar e 60 Py ARATEREraPhY L ibneletny acette, 5515
thera@ﬂ/m)fafferded the tittélcémpaunkd HIQImQ, 70P) Bban praage pi.t at e was

o el NgrER K g8 ey (i, oo

(purlty 97. 9% LG/ MS 2212(MH—I) Interrredlate 39

tios
: -6-(2- mathylplperldlnl
-yI)nlcotlnonltrlle A m xture of
5-cyano- 2-f | uor o- 3- net hyl pyri di ne (Ml ekul a M62391889;
g; 11 mmol; 1 eq.) and 2-nethyl pi peridine (5.2
4 1 mml eq.) was stirred at 90C for 16 hours.
@ re was allowed to return to room
u atu e/th diluted with ethyl acetate, 5 washed
leth wat eP er%%Fover magnesi um sul phat e and
concentrated in cuo to afford the title conpound
10 (2.2 g, 93% asFa brown oil. HPLC (Method A) : Rt 3.60
mn (purity 84.59. LC M : 216.2 (MtH)+. Step 2 :
5-meth I-6-§2 rrethall piperidin-1-yl)nicotinic acid A
Oxalyl chleride ($90-39 mg; 1.50 mmol; 3 eq.), intermédiate 8 (132.14 mg; 050 mmol; 1 eq.),

inte fndRitd1y ( +10-082ngTBts0yhRbIP e b fhMt @rEW (rea. gmngnoam bnfridl; ® e(ql ) were

4,64, M d de
readdéa 5505ipIa pencgaigbcbadi S pomcR R Rl nydronl de (e
15  Hexard/kthy acetate] 80/1G)doltosied Bh eryptallinaton delO/athedarte) affierBediint: fitle

aqueous |ayer extracted with ethyl
COMndl Sl\g)aépﬁvélsglgdnbl ned organi c phase was dried over

HPLrﬁa@:ﬂﬁé@dlﬁh Kb P Bhanie (At Saioekt/Ma :dd9i2iM+¥ilicuo to
afford the title conpound (1.1 g, 100% as a yeIIow

0i . HPLC (Method A

20 metﬁz!-gﬁ. hoxyrret hyI ) pyrrol [ d| n-1- y11 5- rret hyI nicotinic

aci d

CN(@ A
N
)
O,N O—N o
AN

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)".
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0. :OH ~I\ylll1_ """ [/
-[ 2- (et hoxynet hyl ) pyrrol i di n- | -yl'l -5-met hyl ni coti noni

WO 200b®43820 2- ( Met hoxynet hyl ) p roI i di ne (Acb- bPOIT/KB2008/063185
C5A-0029; 406 ny; 3.53 mmol ;°"1.2 eq.) and DIEA (1.52

m ; 8'82 nnDI,tS eq ) wer e add%d to_ a %olutlon of

methy®ipeliding 1- but anol (1 rrL) and the reactl on mxture
was stirred at 90C for 16 hours. The reaction m xture
was allowed to return to roomtenperature then dil uted
W th ethyl acetate, washed with water, dried over

& (Wethod A) @ R 2.42 min (purity 99.1%.
LGNVS : 206N1 (MrH) +.  Step 2 :
6- [ 2- (et hoxymetyl ) pyrrolidin-1-yll-5-nmethylnicotinic
acid A m xture of
6-[ 2- (et hoxynet hyl ) pyrrol i din-1-yl]-5-nethyl ni coti non
Oxaivt chibr@e((3813mg; ’25(5|®mtmﬁle’q )lintegrgediata Ad132otdarsg:i 0GA mmol; 1 eq.),

AR 0,73 370 gkt o o PRy o

reagiel] apsewinotie ggneeﬁl\nrqqﬁidweﬁ Rurificalio bwwelua"@u@mmsatmgféw (c-
hex@ﬁ@/étﬁsﬂ bestatel $0M W@@Q%@4.ﬂ§ 8mdolinPed /aEB%%%ﬁ)GngSd

e CO | 0 ni was rie
HP%&@ﬁﬂmﬁdﬁ téﬁ?@ﬂ”ﬁWHW@72H§ é@ﬁ%‘ﬁ@%é@@g Jin vacuo to

afford the title conpound (0.63 g, 99% as a white
d5roMeth @Y 18, £ R adiazol-5-

hen
thyI) 2 e thyIblphenyl-4-carboxylic acid
OH OH Step 1 : Methyl
<ig§bronn 3- (brononet hyl ) benzoate To a sol uti on of

agnesi um sul phat e and concentrated in vacuo to 25
] .,@ hey t"g*tonpound (0.59 g, 87% as a yellow

t hyl  4- bronn- nethylbenzoate (Al drich 532878, 50 g;
10 CHC13 (1 L) were added NBS

(46 ; 1 2 eq.) in one portion and a, a'-
é%Hlsobut@anl rile (0.72 g; 4.37 nmol; 0.02 eq.) and
the reaction n1 re was stirred at 70C for 2 days.

The m xture machboIed down to room tenperature and
water (500 nlL) was added. The organic |ayer was
washed with ag. NaHCO3 (400 niL), then brine (500 ni),

Oxaflil brasideV €90, 3ReH s@Mehot G%@ NhieAh&fath 9 (VAC120mg; 08 mmol; 1 eq.),
mterg@efd&?%gﬁmswmn@g %65% n\qmmglh1 eq. 5) C}SI%%\ qg3§7 r5r1801 %%mo? 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.

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

O-
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15 title conpound as a yellow solid. HPLC (Method A) :

Rt 4.44 mn (purity 97.9% . 1H NMR (DMSO d6, 400 MHz)
w@2@9a48s80dd, J = 1.9 Hz, 1H),_ 7.88-7.82 (m 2HCT/APRFS/063185

(s oH), 3.91 (s, 3H) Step & : Methyl

[ (acet %/I oxy) met h br onobenzoate To a sol ution of
OxabEhigoed 1 SO, AT ART T RSB 8 0 &1 a5 0 goummol. 1 e,
inte iBiate 1(m9)mg 0. #Chol; ZQq()azd 5|HN-0193\/@$ R 08d nseski 141.) were

readiapEinide Sl i aTue 21 B e Eactalpton Ry getetein-hexane)
affocied tlenttle abmpouridraswea@lloy stlide resi due was partiti onned

HPL@W@% A ug? 0 BRI MG over

I\/gSO4 and concentrated in vacuo. Purification by

1493 §0-QERHR -5(BnithSH4 Rl -yIBRENA-£2 45{x1!):llazole

or de € L1LIe conpoun g, as a
bthod A) @ Rt 4.37 nin (purlty 98 1%

M) 8 8.03 (m 1 H), 7.85- 7.84 (d,
5.18 (s, 2H), 3.87 (s, 3H), 2.11 (s,

2-[(acetyl oxy) n‘et hyl | - 2" - met hVI bi phenyl - 4- car boxyl at e

A m xture of nethyl

3-[ (acetyl oxy) net hyl ] - 4- bronobenzoate (4.7 g; 16.4
Oxatpiroiloride (€2f).39 mo:-1.5@ingriob Sreani iotesmé;@late 20 4818d,1 Mm@ Orbohmol; 1 eq.),

mteélnegina%h )as. d@g%PﬁﬁfédJr?}feﬁﬁ *%a%h@D 1§f’ g7 rr%21 Wmol 3 &fly Were

reagtey] %ﬁ@"r@’és gengidl ProgReurRRt Bw'ﬂez@n@y&e&mmrmwm (¢-or
hex@ndléthl Scetdb! &720) QabldB@theaitls @&ﬁﬂ)duﬂm&@ bAbkNge sbilye

HPL&W“ °”A>mﬁﬁ5§%%w§w&r%6ﬂefw el AP wene (o

The flltrate was concentrat ed in vacuo, the

57

MPZOOS/ 063185 wat er (100 m_) and bri ne (100 m),
dried over magnesi um sul phate and concentrated in
vacuo to afford the title conmpound (4.9 g, 100% as a

oil. HPLC (Method A) : Rt 5.23 mn (purity

) St

"~v.e 0 5/'\? -2' - met hyl bi phenyl - 4-carboxylic acid
8:N50di umdrydr ide (5M 12.1 nL; 60.3 nmml; 3 eq.) was
added to a sol utibn of methyl 2-

[ (acetyl oxy) metidyl ] -2' - met hyI bi phenyl - 4- car boxyl ate (6
g; 20 mol; 1 eqg.) in EtOH (180 nL) and the reaction
m xture was stirred at 60C for 2 hours. After

OxaBP BI6 el (890. 3 mbM . 5@ HRI; 3teiqe; ihefhébite 10v@BI8t1aked) 0D rhiol; 1 eq.),

mteme)matq-égﬂgé)géﬁq]?% rx\%cs)’lh%e eq Wartl(jbl'lzit h¥!33 g_Fet a gO $n o)I( 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 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




phase was acidified to pH 2 wth conc. HCl and
extracted with Ethyl acetate (2 x 100 nmL). The 10
w@ eovhiosssob or gani ¢ | ayer was i ed over MgSO4 amdI/EP2008/063185
concentrated in vacuo to aff'ord the title conpound
(3.46 g, 71% as ayellowsolid. HPLC (Method A) @ Rt
7 mn (purity 96.1%. LC M5 : 2412(MH) 1H NWR
@NE 400 )61297(brs H),820819(m
871\78 d, J=8.0 Hz, 1.86 Hz, 1 H),
~06 , 5.23-5.19 (m 1 H), 4.25-4.09 (m
, 2.019 é“, 36 1p Internediate 42 :
4 Piperidin-1-yl y8-(trifluoromethyl)benzoic acid O OH
CF3 U Step 1 : B-Piperidin-1-VI-3-(trifluoronethyl)
benzonitrile A m xture of
4-fluoro-3-trifluro-nethyl benzonitrile (5 g; 26.

Oxafhefloride (£90-3° mad!- 1 petel; disge. ipBmediate 11 2@25‘2 ned; ﬁrﬁ@lmmgl 1eq.),

mtel‘?ﬁbd)&lté"@@ 1$)t08rrﬁg?@ @tméglocgq 28ndotErs 19T Eem eﬁS@ Rfl; 3 eq ) were
xture was cooled, diluted with water

5 reacé%{ ogerdEg tW?rr?r%tpﬁiﬂE’d‘éfE@t %‘t‘@'%@”)&’%b‘% romﬁﬁ%g g‘phy (c-
hexgredthy acetate gB0M20) afferyed theaisle covasdied avlatybliovadaid. (100 ni)

e B 50 el 7o CeuRE S AR Tt e oy

col unm chr omat ogr aphy (petrol eum et her/ ethyl acetate,

10 Rt 4.80 mn(purlty 99. 1% LC/I\/S. 2551(MH—|) 1H
(DMSO-d6, 400 MHz) 6 7.87 (s, 1 H), 7.72-7. 70 (m

@yugo 7.27- 7.24 (m 1H), 3.02-2.97 (m 4H), 1.85-1.80

1.,]5- Y (m 2H). Step 2 : Methyl

[ A - 8- (trifluoromethyl)benzoate A m xture
of%-M- pi pero-eN n- J-yl -3-(trifluoromethyl) benzonitrile
(7.4 g, 27 mmol )~and HCl in 30 nethanol (4M 250 nlL)
was stirredat 60C for 12 hours, then concentrated to
dryness. The residue was partitionned between et hyl

Oxaajd:ehla‘tde aSB{H?JQ].I(ﬂ@rb‘aﬁp mhiakiG@a,), iatecnddiae o1t (LBRi1e r'hga,ybeio mmol; 1 eq.),

R 40 M0 8010 O OB B95P L SRR 940, were
15 reaqiid Mowlmﬁ@ aerbrgl ra@egure 85 rifigation byesblugw cbrdmatagmaphy (c-
ex%ﬁy@ﬁg’&&g g@zd?%&@?@%@%@@%&ﬁmd 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.
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"H NVR (DVSO- d6, 400 MHz) 68.38 (s, 1H), 8.25-8.21 (m
1H), 7.47-7.45 (m 1H), 3.94 (s, 3H), 3.04-2.99 (m
W@ bo9/043880- 1. 78 (m 4H), 1.75-1.70 (m 2H). SteQEI/BP2008/063185
4-Piperidin-1-v1-3-(trif|uor%%@thyl)benzoic acid
Lithiun1hydroxidew%55838, 67.5 mmol , 2 eq.) was added
HPLCo(Methasi At RS A-28 MitreRUAtY| 96 47k e/MSi4e6 P-(W+H)'5
3-(trifluoronethyl)benzoate (9.7g, 33.7 mmol, 1 eq.)
in THE. { p0.) 3 d L) and fhe reaction
N et -- i€~ f or 12 hours.
trifllioeoraeth enyHsor ived i n vacuo and the residue taken
up in water. The aqueous |ayer was washed wi th DCM
acidified to pH 2 with conc. HC and extracted with
Ofeﬁhyl acetate. The organi c phase was washed with
bNn.ng—dri ed orxex sodi um 10 sul phate and concentrat ed
@‘ N the title compound (3.0 g, 95% as
Ty I_,(‘d. PLC (Method 13): Rt 4.36 min (purity
H. LOM 0272.9 (MtH) +. 'H NWR (DVBO-d6, 400
MHz) 6 13.30 (s, 1 H), 8.12-8.10 (m 2H), 7.49-7.47
(m 1 H, 2.92-2.90 (m 4H), 1.65-1.60 (m 4H),

Onal Mot TP Tnf ARG OIAN, Blesiate 4 (5763 g9 el 1 o)
intepedéaty Il (835198e;i (BtemoiCN e.) pndRIEAGH8B.67 mg; 1.50 mmol; 3 eq.) were
reactéd SRbRIHAS S&r@bﬁ’él&fdde@uﬁ(e@ Béifi%ion%%ﬁlsmmgﬁonkelﬁ? RGtalern-

t dirate 4 25 0.50 mmol 7 I 0

Internmediate 4 ( ;0. ; eq.), . nmer
penig0BIRTOLdcH hHI BBSYI (160 PBOEMATRS g of IV SalfbPLE (Method A):
Rt 4698 mhin (burtyeosTed). atavd: 4611 @+Hyg; 20 0.55 nmol; 1. 10

eq.) and DIEA (0.17 nL; 1 mmol; 2 eq.) were reacted

according to general procedure 1. Purification by

Exaouqdlelhh: £i4-{8Rt(Ddflagpbmefhoxiphangd]-¢Riydxaaitazbb-gl}-280/ 20)

. LlLzation (Et20/n-hexane) afforded
trifu Bt pifbhyfint IILIl:}an orange solid. HPLC (Method A)

o R 5.32 min (purity 97.4%. LC/ M5 : 381.0 (MrH)+. 25
ANy 2

il 74 .

\\Lf- @ NiVE @ phenyl) -1, 2, 4- oxadi azol -5-vl|-2-nitr

dphényl } mar pholiine O 1 02N ON O

cetomitrdle (0.08 nL; 0.75 mmol; 1.50 eq.),

intermediate 5 (/126 ng; 0.50 mmol; 1 eq.), 30 polymer

bound tri phenyl phosphi ne (499.55 ng; 1.50 mmol; 3

eq.), internediate 1 (91.32 ng; 0.55 nmmol; 1.10 eq.)

and DlEASSO.17 nL; 1 nmol; 2 eq.g,mere react ed
Oxaéy&%@raﬁer{é Q-3 @g;rﬂeﬁbqnmol; 3 eq.), intermédiate 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

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

N
OaVad
o-N ©



WD 2009/ 043890 80 PCT/ EP2008/ 063185 procedure 1.

Purification by colum chronmat ography usi ng DCM as
we@bkwent3sad f orded an orange ed whi ch cryst al | PCEEPIING/063185

standing to affordthetltl compound as ayellow

~solid. HPLC I\/bthod A 4.35 mn (puri t¥
Trichloyogestonitgifpz 0 @mp})ﬂﬁ mrgoIE;@Qqublrgermedlaem 1 3mg 05 mmol; 1

eq.)lpdi¢ndrIobird &.}Eﬁérfylpuewhmt hgoa0 BBenNs0 hmbl; 3.¢4;) qm@dh@mé 2%91 29

mo:0askRog b0 B P55 HlEkio. 1%“% Nimie g mﬁ&a@ o) ity rpisa

acc@rdihg toygavleral proeedure 1. Hmmartm thiy avlem chidtabography (Ghekdne/ethyl
5 aceg[g) '90/1%)0a%r<)ed%dtltlre)CoﬁlAngn]Ja% aogromsh g'l 32 mml ; 3 eq.)
era procedure 2.
HPLFQJWEﬁh‘QﬂEﬁ)I 6 518y i (purity %Wf/dnb@/b@r oRY (MeHhexane/ et hyl
acetate, 90/10) afforded the title conpound as an
off white SO|Id HPLC{I\/Ethod A) Rt 539 mn
g 21 1,542 Hoipjns yh- ! gthg yl]-1,2
oxaa@&efS (2 I\/bt hoxyphenyl) 1,2, 4- oxadl azol 5-y| I phenyl}
pi peridine 15 CN Ck N ON O Oxal yl chloride (166.96
ng; 1.32 nmol; 3 eq.), internmediate 6 (90 ny; 0.44
;1 eq.), |nternedFate 1 (72.87 ng; 0.44 mol; 1
DI EA $170. 01 +-F1.32 mmol; 3 eq.) in THE (1
e rgacf'ed axcorgling to general procedure 2.
\ grystial l'i zati on (Et 20’ n hexane)
pound as an off-white solid.
10 mn (purity 95.0% . LC/ M5 :

10

HPLC (Met hod A) :
336.0 (M+H) +. ExanpRe :
N- Cycl ohexyl - N-net hyl -2-nitro-4-{3-f2-(trifl uoronethox
y) phenyl I -1, 2, 4- 25 oxadi azol -5-yl }aniline WO

OxaR0 Cr9¢ori¢3 BIN3Brh g;PCHY EPRO 000 6BEBBediate 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
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QNN/ 02N ONO F F Oxalyl chloride (190.39 ng; 1.50
mol; 3 eq.), internediate 7 (139.15 ny; 0.50 mmol ; 1
w@e)o9/0438md er nedi ate 2 (110.08 ng; 0.50 mol ; 1PEmEP20881053185
DI EA (193.87 ng; 1.50 mmol ; % eq.) were 5 reacted
according to general procedure 2. Purification by
accerging Mot Ierad RERCEYIra priurifieatia ox Aelp@n Klromatagraphe (c- '%ﬁ&@?thy'
acefafH bpeesods) f@lﬁd&\%ﬂ%‘ybfy%%lllté’trbn( BthBrsyaidandl) hdrgcné hl‘ﬁe compound
% f:é)npoun as a yell ow soI id. HPLC (Method A) :
aswh' 4% min (purity 98.6% . LC/MS : 463.2 (MH)+ 10
HPLEx@gthcel /9 : Rt 6.29 min (purity 99.7%). LC/MS : 371.1 (M+H)".
5-f 3- (2- Met hoxyphenyl ) -1, 2, 4- oxadi azol - 5-vl | - 2- nor phol
i n- 4 yI an|I|ne 01 CAN/ H2N ONDO Stannous chI orlde

122-%&Hél|59cﬂe°f exarrple 15 2 (50 nu; 0. 13 mml 1 eq ) in
“SEtOH (10 nL), and the reaction mxture was stirred at

70C for 3 hours. After cooling, the solution was
pa tfFtioned between ethyl acetate and aqueous N_aHCOB.

%ne5| um sul fate and concentrated in vacuo
ow solid. The latter was triturated in
afford the title conpound (38

| ow solid. 20 HPLC (Met hod A)
7% . LG Ms : 353.1 (M+H) +.

Exan‘bl e 7 :

1-{4-f3-(2-Eth o yphenyl)-1, 2, 4- oxadi azol -5-yl [ -2-nitro
phenyl } pi peri CNN/ 02N ON O 25 WO 2009/043890

82 PCT/ EP2008/ 0%3185

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.

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

O~
OQ
N
~N
O

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-
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)".
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Oxal yl chloride (190.39 ng; 1.50 mmol; 3 eq.),
internmediate 4 (125.13 ng; 0.50 mol; 1 eq.),

WO edoensmsod ate 3 (90.10 ng; 0.50 mml; 1 eq.) apdi/bBPis/063185
(0.127 mL; 1 mmol; 2 eq.) wer® reacted according to
general procedure 2. Purification by chromatography
(c-hexane/ ethyl acetate, 95/5 then 90/10) afforded

HPL Method A) : Rt 5.73 mn purlty 0% . L
oxad@zole’ (\kH)+. Exanple 8 : 2- Methyl -

-(2-nitro-4-{3-F2- (trlfluororrethoxy)phenyll-l 2, 4- oxad

i azol -5- yl}phenyl)piperidine C(N~/ 02N ON O )~F 10

F Oxal yl chlorl\de(190 39 my; 1.50 mmol; 3 eq.),

internediate 8 @
termedl ate 2 (1

ng; 0.50 nmmol; 1 eq.),
rrg 0.50 mol ; 1 eq.) and DI EA
, 3 eq.) were reacted accor di ng

) ~c 15 Hexane/ et hyl acetate, 90/10)

d by crystallization (Et20/n-hexane) afforded
the title conpound as a yellow solid. HPLC (Met hod A)
: Rt 6.26 min (purity 98.4%. LC/ M5 : 449.2 (M+H) +.

mﬁf?ﬂ&@_(fyﬂ NGRS Pty 991 e e digig 4P 178 Mg .0R3 mBokT £6):
inteopduiéate | 85284 AQ & bl par) edd BEAC2BF.02 N; SR nIndx&asy) were
reaézmz%rc gjﬁ (t& ag eg% ppa:eF Jre %Ole;%hongag%gru)nn c'h Mé@gﬂf?t(@ 8

hexgrggetod aﬁgate(p%tp)fwgwed by eystallizadgn (m- pq%fd@er(reg_rg%r@ep the title compound

as alwRR i@l ; 3 eq.) were reacted according to general
procedure 2. rification hy |.unmn, chr opmt ography (c-
e R BBt it o B vt s gy LRI S WM T <

corrpound (162 nmy, 82% as an orange oil. HPLC (Method

' 7 enVI-E—%ﬁ 1]25- w—wlazme

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
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
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Exanpl e 10 :

1-{4-f3-(2- Et hoxyphenyl)-1, 2, 4- oxadi azol -5-vl|-2-nitro
w@bw@opi3so®- net hyl pi peri di ne N 02N O-N O 5 exEEP1008/063185

chloride (190.39 ng; 1.50 ; 3 eq.), internediate 8

; 0.50 mol; 1 eq.), internediate 3 (90.10

; eq.) and DI EA (193.87 ng; 1.50 nmmol ;
ted according to general procedure 2.
\ 2ol um chromat ography (c- hexane/ et hyl
getate, 90/ }¥0) afforded the title conpound as an
orange oil. 10 HPLC (thhod A : R 598 mn (purity
97.6% . LC M5 : 409.2 (M+H)+. Example 11

o A2 e L ST D o,
20422 @1 1800nrRol; ) edr), lolydbr Gl Wiiphehylgidspieing UKY. $33.00gnmol; 3 eq.),

. 5 : .

mtelgrn]ﬁ%d?a\;tm@a:%%’n?g 1?’11t0enf]ﬁ%|§:i gﬁgh ggrfdf?@%é%4% %8%61910?9 eq.)j{vere
reaciefl ccandihgp E¥nefd @Bc8duray; Purifisatiomiylcoluginetyromalgaraphy (c-
hex% ﬁﬁgcé}fﬁé%ﬁi s fal%wsa B¢ r?éth‘ﬁ?éi’uHﬁ Gn@tharPdrbrdﬁ r‘d%éEHechﬂe

stal I'i zation (ethyl acefat e/ n-hexane)
COWH@”Q?%Q@”@W%%M (218 ny, 93% as a yellow soI i d 20

HPLdPIMetHIWEt) R @8l 588 niin Buri§- 9949 re/isurasey (R8HEY) . LC/ VS
470.9 (MtH) +. Exanple 12 :
3,3-Difluoro-1-{4-f3-(2-nmethoxyphenyl)-1, 2, 4- oxadi azo

Exanfple/ 28 : 244-Isbbu nyld-B 2 hakypberyl)-1,2.4-oxadiazole

\

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.

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

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.



N/ 1N\ NONO 25 N WD 2009/ 043890 84
PCT/ EP2008/ 063185 Oxalyl chloride (190.39 ng; 1.50
worneb/04B9®q. ), internediate 9 (143.12 ny; 0. 50remmP2008063185
eq.), intermadlatel(83.0991 ; 0.50 mml 1 eq.) and
DI EA (193. 87 1.50 mol L) we react ed
HPL Qo Bty R0 GEre G BQE S 88T (bl | on by

crystallization (et hyI acet at e/ n-hexane) afforded the

Exarrple 13 :
3-(2- I\/Etlgj))f\lyphenyl) 5-(3-nitro-4-pyrrolidin-1-VIphenyl

-1, mo e CNN O@2N ONO 10 Oxalyl
hl g [90) ng; 1.50 nmol; 3 eq.), internedi ate
19 .11 ng; 9. 50 mmol ; 1eq.), internediate 1

(83.09 ng; 0A50 mmol; 1 eq.) and DI EA (193.87 ng; 1.50
mmol ; 3 eq. F re reacted according to general

5 procedure 2. Purification by col um chromatography (c-
hexane/ et hyl acetate, 80/20) afforded the title

Oxar%?clm?rl e%O?i @603 ngcté/s%se )éé%olbcty %t r|]Coa|dC| ér@@gn%\{@a-ﬁmo;

102114:mg; 0.50 mmoI 1.00 eq. ) intermediate 2 (110.08 mg; 0. 50 mmoI 1 eq.) and DIEA (0.17

mL; 5 403nrwblt 59? ?Wgﬁérrégétédjé&o%ﬁél tP B@ngér&ehgre@ F’brff,(:%n%g%lumn

10 chrcp:naz%/gr@{m (We@ﬁ]p@myh@%%(a?@bgégaﬁ@dedlthggtlwpougd éaa):olorless oil.
HPLAVtHBRA atre 6 39 nid &Brid bomys). 0o/ 19wBlo; (viHed. ) |

Example 31 : 1-(2-nitro-4-{3-[2-(trifluoromethoxy)phenyl]-1,2.4-oxadiazol-

5-yllphenyl)piperidine

FooF
A
F 0"\-.%{3:":\. %
Lo
& oY Rk x.N g™ -}%‘f“
{ = L]
§ PRI et
/

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

internmediate 2 (110.08 ng; 0.50 mol; 1 eq.) and DI EA
(193.87 ng; 1.50 mmol; 3 eqg.) were reacted according
wo eoogessss@l procedure 2. Purification by col unPCT/EP2008/063185
chr omat ogr aphy (c- hexane/ ettfyl acetate, 80/20)
afforded the title conmpound as an orange solid. 25
HPLC (Method A) : Rt 5.64 mn (purity 93.1%. LC M5
420.9 (M+H) +. Exanple 15 :
1-(2-Nitro-4-{3-f2-(trifluoronethoxy)phenyll-1,2, 4-oxa
dla2915§- yl}phenyl)aiépane WO 2009/ 043890 85
PCT/ EP20Q8F 063185 QﬁPCQN ON OF Oxalyl chloride
(190. 39 M., @G‘mkss eq.), intermediate 11 (132.14
my; 0.38wTmol; L £q. ¥, internediate 2 (110.08 ny;
0.50 molk; 1 eq.) and D EA (193.87 ny; 1.50 nmol; 3
eq.) were 5 reacted according to general procedure 2.
Purification by colum chromatography (c- hexane/ et hyl
acetate, 80/20) afforded the title conpound as a
yell ow solid. HPLC (Method A) : R 6.07 mn (purity
87.8%. LCIMS : 448.9 (M+H) +. Exanple 16 :
Inte&ne{dﬂaté 33 (2-nvis tOHomph éey) IndIDIEA41 BXadi B8Z oima-3wvddl. )-vidrerdacted

%gg'ﬂ%@ér@ﬁ? Bf%'ag%u re}g mflga(%hl b?c&'uﬁtn g?@h%&oggghggé r?é%gge/_e[thyl
aceiglp, 8@/26)Jol by pryétixlllyatlomfwtmgqu@t@/nipe@gageggorﬁgd thg tige

MNﬂMda§aﬁﬂoWsamﬂ DI EA (193.87 ng; 1.50 mol; 3 eq.)
were 15 reacted accord n%?éng?eneral procadure 2.

HPLSMER Qi 6Yh o155 o (YA O oy 'ddRy M) hexane/ et hyl
acetate, 80/20) afforded the t|tIe conmpound as an
: hQIE)\H) E4-oxad|azole

4- (2 Nltro 4 {3 f2- (trlfluoronethoxy)phenyll-l 2, 4-oxa
di azol -5- 20 yl } pphhenyl)norpholine O 1

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.

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
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2N ON O )~F F Oxalyl chloride (131 dal; 1.55 nmol; 3
eq.), internediate 5 (130 ng; 0.52 mol; 1 eq.),

WO pdoensmBod ate 2 (113.47 ng; 0,52 mol; 1 eq.) BCMEBIBES063185
(114.20 pl; 1.55 mmmol; 3 eq. %3 were 25 reacted
according to general procedure 2. Purification by
col umm chr omat ogr aphy (c hexane/ et hyl acetate, 80/20)
af forded the ti%l e conpound as a yellow solid. WO
2009/ 043890 86 C‘fv‘EPZOOS/ 063185 HPLC (Method A) : K
5.24 mn (purity 9@% LG M5 : 436.9 (M+H) +. Exanpl e
18 :

4-f 4- f3<(214vh\thg, h“‘nyl) 1, 2, 4- oxadi azol -5-vl | - 2-
(trif, Iuﬁmgepgﬁy shenyl | morpholine 5 0"~ NN F ON
F O chlorlde(190 39 ng; 1.50 mol; 3 eq.),
|nterme a‘te 14 (137.61 ng; 0.50 mmol; 1 eq.),
|nterrred| ate 1 (83.09 ny; 0.50 mol ; 1 eq.) and DI EA
(193.87 ng; 1.50 mmol; 3 eq.) were 10 react ed

oneff BRorieil g - drP3at, PoaE driete ke nes 4P Pemtcteo
Intetrmlictté £ (($2 morfpéumaho(, 16Q.) agd DIERAR3as; AR5 (n‘r'rfol ;\Bredt Jevere reacted
accﬁgpkg) géﬂ%hﬁ%p&)@%ﬁgg Iﬂ)rlgxatloﬁ%¥%ci|§r§n %l%mgaﬂ)léfdphy (cqﬁequn@/ethyl

aceiglef, &0/{2@)fP'@M(e"P‘rbNfprwtétmtfmk@rpﬁfﬁémmffor®dzhmﬂthpaz@l aga
yellow'5di2- 15 (triflluuoronethyl)phenvl|norpholine OL 1 N

O N
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-
methylpiperidine

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
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-

oxadiazole
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FFOF Oxalyl chloride (190.39 ng; 1.50 nmol; 3
eq.), internediate 14 (137.61 ng; 0.50 mol; 1 eq.),
WO ndoenssod ate 2 (110. 08 nrg 0,50 nmol ; 1 eq.) BCOTMEBEABEN63185
(193.87 ng; 1.50 mmol ; 3 eq. %4 were 20 reacted accorind
to general procedure 2, Purification by
crystallization (n-pentane) afforded the title
compound as an clgff Mwhite solid. HPLC (I\/Et hod A) : Rt
5. 78 mn (purlty‘$859% LCIMS : 459.9 (M+H) +. Exanpl e
2 um/
5- (2 2' #Di nmet hyl bi ph@r&l% vl)-3-(2-nmet hoxyphenyl)-1, 2
4- ox:adg azote 2% 56, N WD 2009/ 043890 87
PCT/%PZEU&@O 3185 Tri chl oroacetonitrile (0.08 ni;
0.75 1 50 eq ), internediate 16 (113 ng; 0.50
mmol ; 1" &1) pol ymer bound tri phenyl phosphi ne
(499.40 ng; 1.50 mmol; 3 eq.), internediate 2 (91. 29
ng; 0.55 mmol ; 110eq) andDIEA(Ol?rrL 1 mmol ;

o TS S B O BB ?éZPﬁﬁ”era'

Inte(noadiedex 2 ()30 dnyl475m@olet ab ¢ an@DIERQ) 02 L1 :dr40edmbh @ etii) eee reacted

0] :
acc&rﬁﬂBg’dJ p%&p FSLE] %élon bglg!yﬁ}ag gﬁﬂ@ﬁb%g)g%% @eﬁ&%&hyl
acefgig, 9( ZOHﬁOff’é’Ejﬁ@ﬂlH méﬁwﬂd&sy’i yellgwpp.- (trifl uor onet hoxy)
HPL@ﬁWﬂddAb : Rt :130MR uﬂg@S%"/J)OL@MSGiM;QNM\FH/) \ OF N

Oxal yl chloride (190. 39 nmol ; eq.),

internediate 16 (113.14 ng; 0.50 nmmol; 1 eq),
ExahfﬁleBTrEmdahethﬂnéslﬂﬁnﬁl&-m-di®u5£bpi§n!aidln-1.-v[-)£5.—{’B-[amlﬁeﬂﬂoEﬁ)phenvI]-

12459348201 nahup@ Ml 3 €q.) were

F\LW s N

; Ot N
\{'? "Nv-.\-s":i ' s __,,.h,\__ o,

i Nennd N
B ¥ |
A

5= P N, - o

“H e Y

A Q‘.‘-»" \

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;
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-

oxadiazol-5-yl}aniline

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 eq.) 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
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15 reacted according to general procedure 2.
Purification by colum chronmat ography (c-hexane then

w@ 20venaisel et hyl acetate, 98/ af f orded t he tiPECBEP2008/063185
compound as a col ourl ess oil% 5 HPLC (Method A) @ Rt

6.62 mn (purity 99.19%. LG/ M5 : 411.1 (MtH)+. Exanple
waszppirified by flash chromatography (c hexane/ethyl acetate, 70/30) followed crystallization

fronPE 68 t@affdall TRty bérh pdiea ¥k of oftiwhitd sélid: et hoxyphenyl ) - 1, 2,

oiE BHE0° W 498 g il 1Y B AR IS 14 g, O, 50

mmol ; 1eq) |ntermed|ate3(90 10 ng; 0.50 mmol ; 1

) ; ! %o @ ! ﬁ_ﬁg reacted WO

F to general
(nfmeihbg)aheﬂmm,z,nmecbdmml y col um chr omat ogr aphy
(c-hexane/ethyl acetate, 97/3 to 95/5) foll owed by
crystallization (ethanol/nethanol) afforded the title
compound as a white solid. HPLC (Method A) : Rt 6.29
mngﬁp&grlty 99.7%. L Ms : 371.1 (M+H)+. 5 Exanple
23 5 My N
5-f 2- Metg I “Q JGL,J:&RI r,dororret hyI)b| phenyl - 4-yl | -3-f2-(t
r|fluc}?®lmathox,y) h yII- 1,2, 4-oxadiazole FF F "N N
O F--~F F 10 ¢F

oF

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
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-
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
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
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Oxal yl chloride (190.39 ng; 1.50 mmol; 3 eq.),
internmedi ate 18 (140.12 ng; 0.50 mmol; 1 eq.),

WO ndoenssod ate 2 (110. 08 nrg 0,50 nmol ; 1 eq.) BCOTEBRABEN63185
(193.87 ng; 1.50 mmol ; 3 eq. %Smere r eact ed accordi ng
to general procedure 2, Purification by
crystallization (n-hexane) the title conpound as a
white solid. 15 HPLC (Method A) : R 6.45 min (purity
99.6% . LG M @ 465.0 (M-H) +. Exanple 24.

3-(2- Nbihoxyphenyl&QE&iZ met hyl -2' - (trifluoronethyl) bi
phenyl - 4-yl 1 -1, 2, 4- oxadlazole F FFON N20 O

Oxal y4—chl pride 6589 my; 1.50 mml; 3 eq.),

inte nedTateJI8i 140.12 ng; 0.50 nmmol; 1 eq.),

i nt erfrEdi ate 1 (83. 09 rTg, 0.50 nmmol: 1 eq.) and DI EA
(193. 87 nﬁ 1.50 mol; 3 eq.) were reacted according
to general procedure 2. Purification by col um
chromat ogr aphy (c 25 hexane/ethyl acetate, 90/10)
afforded the title conpound (152 ng, 74% as an
off-white solid. HPLC (Method A) : Rt 5.92 mn

Inte(npadidte (%mgﬂ)@ 5 mor@l, NB:q.) adhd DIBA (298 H)-+1.5 WD @008 WIS 8 8acted

acc%rgl g% 8%@(@%%?5%&?@9 bg ﬁlﬁmngﬂrom Oﬁ;relph)é (G- hexane/FShyI

acet@[&pe ﬁ9/|1p)_fgllozvegﬂby@mltatm| feormon- pgptgpegafforqqd tge @@agompoun as a white

SO“(q:_hlorlde (131 13 pI 1 55 nmmol ; 3 eq.), internediate
20“} o% %X internediate 1 (85.84

APt W@ﬁm‘%?ﬁ f"fé&)uj'ty&ﬁd o1 EAME267°08MIMY - 1. 55 ol ;

3 eq.) were reacted accordlng to general procedure 2

3 h%)(()v)phenvI]-1 2.4-

xadragslt-aylharﬂlm on (n pent ane) afforded he title
conpound

F
F \.J F v ;O ~HN
N B W
{ =TT e
- ¥ }::,-m ] ﬂ
HN B R
FolF

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;
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)".

Example 42 : 5]4-(2,5-dimethylpyrrolidin-1-yl)-3-nitrophenyl]-3-(2-methoxyphenyl)-1,2.4-

oxadiazole
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as a white solid. HPLC (Method A) : Rt 5.68 mn
(purity 99.9%. LCMs : 362.9 (I\/H-H)+. Exanpl e 26 :
w@2qo2/0Msvdhoxyphenyl ) - 5- (2 ;1 - ni t r obi phePyT/EB2098/063185
-1, 2, 4-oxadi azole 15 0= N 0 Oxalyl chloride
(118.42 pl; 1.40 mmol ; 3 eq.) internmedi ate 22 (120
nyg; 0.47 mmol; 1 eq.), internediate 1 (77.52 ny; O0.47
nmmol; 1 eq.) and DIEA (103.36 pl; 1.40 mol; 3 eq.)
were 20.reacted according to general procedure 2.
Puriftgation by crystallization (n-pentane) afforded
the ttut-lg\qprrpound}ﬁxa white solid. HPLC (Method A)
HS\{ 94.6% . LCNMS : 387.9 (MHH) +.
Exan‘pl%nﬂ
5-(4- QIc.hohexyI phenyq‘,) 3- (2- met hoxyphenyl ) - 1, 2, 4- oxadi
azole 25 WO 2009/ 043890 90 PCT/ EP2008/ 063185 O N\ N
O Trichloroacetonitrile (0.15 m; 1.50 nmol; 1.50
eq.), 4-cycl ohexyl benzoic acid (Lancaster 5086;
204.27 ng; 1.00 nmmol; 1 eq.), polyner bound
tri phenyl phosphine (1.87 g; 3.00 mol; 3 eq.), 5
Internmddiartere hearng; (14 (MH®R.180;. )ragd D[I.EFlO1 5ammd; ;1.2Imh0l; 8 ga.) waredelited
acc%né@o gedhellgl ro%ecﬂpe ﬁnﬁl rﬂc%loﬁ% ftgtionrﬁ%ﬁpéte(glﬁ;}%ﬁﬁﬁgbﬁ&ded the
procedure 1 fPCati on by cof U
title epmeeHIN GG RS $@id. hexane/ et hyl acetate, 98/2 to 95/5)
HPUCOMMRIA) Bt 6138 StiR{dutigdlol 108). (ORishagealo)vatior ded t he
title conpound as a yellow solid. HPLC (Method A)
Rt 5.98 min (purity 99.9%. LCMs : 335.1 (MtH)+. 10
Exampdetd eN23-(3,3-difluoropiperidin-1-yl)-5-{3-[2-(trifluoromethoxy)phenyl]-1,2,4-

oxalliagdia-GRHEY ARG duRnbmgEt NoXyPhenyl) -1, 2, 4- oxadi az

F ~ XL..- - ;{;;:“““}., L :‘E\
=y 5 e,
- [T
{\\A ¥ }-.— =¥ |]
~'.f:“s . _;|.
S N
F

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-
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
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ONNO 15 Trichloroacetonitrile (0.15 nL; 1.50 mol;
1.50 eq.), 4-isobutyl benzoic acid (Enam ne EN30O-
wd 1©3%0438204. 27 ng; 1. 00 mol ; eq.), polymer POLAP2008/063185
tri phenyl phosphine (1.87 g,5§ 00 mvol ; 3 eq.),
intermediate 1 (182.80 ng; 1.10 mmol; 1.10 eq.) and
DIEA (0.34 nL; 2.00 mmol; 2 eq.) were reacted
according to general procedure 1. Purification by
crystallizationr(CH3CN water) afforded the title
conpound as a whjte solid. 20 HPLC (Method A) : Rt
5.67 min (purity IB@‘%{I LG/ MS : 309.0 (MtH) +. Exanpl e
29 =
5 (4{ he&yLﬁFéhQ?} 3-[2-(trifluoromethoxy)phenyll -
2, %-Bxa Laﬁoléo "ONNO FA-F F 25 Oxalyl chloride
(O 04 m.; ©0.52 mml ; 1.05 eq.), 4-cycl ohexyl benzoic
acid (Lancaster 5086 89.11 ng; 0.50 mmol; 1.00 eq.),
internmediate 2 (110.08 ng, 0.50 nmmol ; 1 eq ) and DI EA

(0.1 ording to
Goneiite 5ot peamBo bea  Aibmeda M%{s i 58 i o |
Inteﬁ?\?’(ﬂﬁ’fﬁt ggmre]rﬁ@w Foominelx aBg)) ehdpIEAa@6T a6l 5558Mm30 B eq.) were reacted
af forded the e,cC
aco S8 O P ERBDGHP0 55 A BCEE PR & hgrene/ppy
aceaie; 65/8) affofqrarthé tled®ni¥ynd 4G4 White scB89. 1 ( MtH) +. Exanpl e
HPL?WftqogoA ut yP 5?1&%%%“”% 250/ 't rclz/MSuélr%r(r)eqwhg?(y) phenyl | -1
4-oxadi azole ONNO FAF 5 F
Example 45 : 5-(2'-methoxy-2-methylbiphenyl-4-yl)-3-[2-(trifluoromethoxy)phenyl]-1.2.4-

oxadiazole
F
Foo
K Q.. j:;iv‘*-..,&
N‘i ik
P .
/ -
;;1'7‘\““‘7?.*.5 s.m,,\' [ . q, &%
fa‘ N \f\: ._.;} “"i:'\
Ned N N
N A,

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.

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




Oxalyl chloride (0.04 nL; 0.52 mol; 1.05 eq.),
4-i sobutyl benzoi c acid (Enam ne EN300-11610; 102.13
worg090480 mmol ; 1.00 eq.), internediate 2 (110POBEPIY)S/063185
0.50 mmol; 1 eq.) and DIEA (0.17 ni; 1.40 mmol; 3
eq.) were reacted according to general procedure 2.
Purification by colum 10 chronat ography
(c-hexane/ ethyl acetate, 99/1) afforded the title
conmpound as a colorless oil. HPLC (Method A) : Rt
6.39 min (purity é’@«ﬁlo/q\ LC/ M5 @ 363.0 (MtH)+. Exanple
31 :
1- (Zﬁﬁlk_g' 7R v¥2}(tr|fluoronethoxy)phenyll-l 2, 4- oxa
di azal=/5- ¥l ¥pheayl ) pi perid ine F F F 15 Oxal yl
chloride (71 pL; 0.84 mmol; 3 eq.), Internediate 4 (70
my; 0.28 ntol; 1 eq.), Internediate 2 (62 ng; 0.28
nmol , leq.) and DI EA (145 pL; 0.84 mmol; 3 eq.) were
reacted according to general procedure 2.

Purificat I t - h /

neetate. BONICHOTEITONED Ly CTICTrt L2 9 4 THEehthhe
Inteﬁlﬁé(ﬁgtéiﬂi@zh rhg a5 tn|rre)l acumcumndnas(%ﬁml 1 .oovmmf)) 356, )ivibre reacted

HPLC, ( Met

accorﬂlggr gmwgpc&%(%ﬁgl Lglfl |on by p%?:lpltatlo}q fr%) [{gM/n penﬁe afforded the

title Tofhdond-ak3-Hrowrosadid 2- nethoxyphenyl) 1, 2, 4- oxadi azol -5-y

PR \t. - 2= mtdanl pi 2009/ 043890
Pl MRl SRR RSN i B ARG 2R 2ot o 23

(92 ny; 0.5 mml, 1 eq.) and DIEA (194 ng; 1.5 mol; 3
Exafifbid 476582 Eteéﬁﬁ’fe%xv%ﬁgi ‘*”%24"3"ﬂgﬂg‘t@"%?‘h%%%ﬁ%@E'*a?r“'

rerrcatt omn gy COrurm Chro
oxadiagelet at e, 80/20) followed by crystallisation from
et hyl acetate/n-pentane afforded the title conpound
as a yellow solid. HPLC (Method A) : Rt 5.64 mn
(purity 99.2%. LC/ M5 : 412.9 (M+H)+. Exanple 33 :
5-(2, 2" -di net hyl bi phenyl - 4-vl)-3-(5-fl uoro-2-nmet hoxyph
enyl ) -1, 2»4 oxadlazqféx

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 pL; 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.

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




15

_+4 +r f ~.: tr O-N Oxalyl chloride (190 ng; 1.5

mol; 3 eq.), Internediate 16 (113 ng; 0.5 mmol; 1
W(zsquo))/mssbmter nmedi ate 23 (92 0.5 mMmmol, 1 egrPQT/BPI08/063185

D EA (194 ng; 1.5 mol; ggQ were reacted according

to general procedure 73 Purlflcation by col um

chromat ography (c-hexane/ethyl acetate, 90/10)

afforded the title conpound as a yellow solid. 15 HPLC

(Method A) @ R 5 : 96 n1n (purity 100% . LC/ M5 : 453.9

(MtH) +. Exanple 3 “E

2- met hyl - 1- F4- d Zpﬁgrlfluoronethoxy)phenyll-l 2, 4- ox

adi azeh- 57V} Tﬂrlfluoronethyl)phenyllplperldlne VO

2009%0#389@;9 CTiEP2008/063185 F. FF ~"""tF

s~ 'off 5y ~r N Oxalyl chloride (106 pL; 1.25 mmol ; 3

eq.), Intérmediate 24 (120 ng; 0.42 mmol; 1 eq.),

Intermediate 2 (92 ng; 0.42 mmol, 1 eq.) and DI EA (93

pL; 1.25 nmol; 3 eq ) were reacted according to

general procedure fication

g Al T G DU LSSt BY S8 vt 1),
Intefreddizeve gsdoyig F!T&?Ilrlnﬁllot, atelqg Aandl DIEA (250 Q01 Baemaiol; arede dvetdh@acted

il d. d A
acc%ilfian?cb r\gFai p%)ﬁﬁ(?tir?g Pg%l?gq%on bkgyell%ltatl%%rfrrwm%eﬂgne afforded the
title Ex@pqIne a3% white solid.

S-yl 1-2-
P s TR e SR e
. F F Oxalyl chloride (106 pL; 1.25 mmol; 3 eq.),
ExaHHI&EéT?g-'[é&%-gﬁhe(tﬂ\ﬁgo%ol-Qwﬁ%-mviph%nﬁﬂﬁ)[z-

(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.

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
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Internmediate 1 (69 ng; 0.42 mmol, 1 eq.) and DI EA (93

pL; 1.25 mmol; 3 eq.) were reacted according to
w@enenadsopr ocedure 2. Puri fiﬁ ion by col unm PCT/EP2008/063185

chr omat ogr aphy (c- hexane/ et @ 15 acetate, 80/20)

foll owed by precipitation fromn-pentane afforded the

title conpound as a white solid. HPLC (Method A) : Rt

6.47 min (purity 99 2% . LCO M5 : 417.6 (M+H) +. Exanpl e

36:

5-(2' - nmet hyl - 2- ni DLO phenyl - 4-yl)-3-F2-(trifluoroneth

oxy) phenyl | -1, 2, 4- %\ ixadi azol e WD 2009/ 043890 94

PCT/ngOO&f:@ 31¢ . FF #-~3 .1 ..-..y C-

F Oxglyl—g\b @1“‘de ,1118 pL; 1.40 nmol; 3 eq.),

Inter“rredl a}i— 22 {120 my: 0.47 nmol: 1 eq.),

I nternmedi ate 2 (103 rrg 0.47 mol, 1 eq.) and DI EA

(103 pL; 1.40 mmol; 3 eq.) were reacted accor di ng to

general procedure 2. Purification by col umm

h t h h thyl 5 , 10
o' or ded t h- B TemonBo U e AT 1ap i o2 ket 1 ea)
Intefmétiiod (alElg)X mg; (1?62 gybs 1¥qN 2P OIEA 69 8L 3086 mhial; BRq:) whfd reQcted
+, e . - .
acol gD O T E BB ET I - 2risetan by FPBP SBOBEIOEPRY (- ypsngey
ace@te[ 20/edffocied Jtphidieydompodndgskenoxardjedaah - 5-yl }aniline F
t t : 0 . +
HPLC (4EBGiA): 3468 U (i, 3.8 LOMS 3819y pheny!
| - 1 2, 4- oxadi azol 5-yl }anili ne St annous chl ori de
Exa(rjrll I? ‘{aﬂ‘- - rITg mél’t 26 X

met tiiID2 nitjoaailihet he resul ti ng mxture was stirred at
70C for 3

[ F
“o ™ i
1 [ O N
e G N R A
O

K a-N

0 .

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
yellow 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
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hours, then at roomtenperature for 16 hours. The

solution was diluted with sat. ag. NaHCO3 15 and
wexdmaesed with ethyl acetat % The conbi ned orP@NER2008/063185

| ayer was washed with brine, fried over magnesi um

sul fate and concentrated in vacuo to afford the title

conpound (97 ng, 100% as a yellow solid. HPLC

(Method A) : R 4.61 mn (purity 93.3%. LCOMS : 387.2

(MtH) +, Step 2 :

N—dlnehhanesulfonyl 2- (3 3-di fluoropiperidin-I-yl)-5-{

3- [2“@ne§r phenyII 2,4- 20 oxadi azol -5- yI}anlllne

Met hanestul o ﬂhlorfbe (32 nmg; 0.28 nmml; 1.2 eq.)

was added éFU’ ‘se@t&~a suspension of

2-(3, 3- d.ﬁjuoropuﬁerodun 1-yl)-5-{3-[2-(trifl uoronetho

xy) phenyl ] -1, 2, 4- oxadi azol - 5- yl}aniline (90 ng; 0.23

nmmol; 1 eq.) and DIEA (60 ng; 0.47 nmmol; 2 eq.) in DCM

(5 nL) and the resulting mxture was stirred at room

tenperature for 3 days. After evaporation of the

sol vent, the residue WO 2009/ 043890 95
Inteﬁ’@ﬁﬁe&'@ZWh@ﬁBﬂ.S@ol,m.)wdimE@@ M ynd; 1dshmol; 3 eq.) were reacted

acc?:rt] ?%@% 9 4[{;‘; ga%t ? i@ﬁét%b co@‘ﬁg%ﬁ{og‘mg é?ggf‘\glc hexane/ethyl
acefate; 5@/5Q)d°ﬁﬂm(§>ﬁ(§>yg§/s@ﬂ|3@tfop Fra Etéogbtpqnépneﬁﬁgrgeq N]@ttﬁe gomgound as a
yellow E@I|d4 73 m n (purity 100%. LCOMS : 542.9 (MtH)+. 5

HP%CKMeW?ds‘\)m%%mwmy%ﬁﬂ%i LEMSs: 429 SRy 1 - 3-12
- (trifl uoronethoxy)phenyll-1,2, 4-oxadiazole F F F

Oxal yl chlorlde 8152 pL;. 1 2 mol; 3 eq.),

25315 gthpo met enyl-Aylr3-[24(tri

oxahﬁ&e@nedlate 2 (88 nm; 0.4 mol , 1 eq.) and DI EA (155
pL; 1.2 mmol; 3 eq.) were reacted 10 according to
gener al procedure 2. Purification by crystallisation
fromethyl acetate/mn-pentane afforded the title
conmpound as a yeP#6MIsoI|d HPLC (Method A) : Rt 6.15
mn (purity 1000/6)="J LE-VE 1 449.1 (MrH) +. Exanple 39 :
5-F4-(2;5- dlnethylpy rblldln 1- yI) 3-nitrophenyl | -3-(5
-flugrog 2- 75 qsfh@xyﬁhenyl) 1, 2, 4-oxadi azole F s

,,|J«~|‘NJ‘\,
L/

&)
\&r.

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
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
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w? O Internmediate 23 (74 ng; 0.4 mol, 1 eq.) and DI EA
(155 pL; 1.2 mol; 3 eq.) were reacted according to
w@enenadsopr ocedure 2. Purifi gggl on by cryst al | PGHEPIINS/ 063185
from et hyl acetate/n-pentan 20 afforded the title
conpound as a yellow solid. HPLC (Method A) : Rt 5.54
mn (purity 99.3%. LG/ MS : 413.1 (I\/H-H)+. Exanpl e 40 :
5- (2' - met hoxy- 2- nethylblphenyl 4-vl) - 3-(2-met hoxypheny
1)-1, 2, 4- oxadi azoi\—erV\D 2009/ 043890 96
PCT/ EP2008/ 063185¢. w2 3 \0 h) tr Intermediate 1 (82
mg; 0.5 mol, 1 eq. and DI EA (256 pL; 1.5 nmmol; 3
eq. ),yytgre reacte*d ‘according to general procedure 2.
Pur|¥| e‘at‘m\onx .CC unn chromat ogr aphy (c-hexane/ et hyl
5 acétat e,;"%/ 10? foI | owed by precipitation from
n- pent ane“afforded the title compound as a white
solid. HPLC (Met hod A) : Rt 5.51 min (purity 97.79%.
LC M5 @ 373.0 (MH) +. nple 41 :

2-(3,3-diflyoro |er| -F2-(tr fuorrretho
xy§pheny|| ‘Lit 4% g Eijr’g?rif?e-d@-t‘?{/?%gé?ﬁ Q‘@
Inte}medi:a.te B (Risandg) ous rﬁrthOIl led¢al DyEN @b@uI(;4 45 MBol; 26&}3 were reacted
T T N A
aceta&s@ﬁ/ﬁ)af@rdﬂd)dhmtit&emosmd ag &gelatv of0OC for 3 hours,
t
PG Mg ATRIETPRIFIULE SELaR RIS Sdhperution,
ethyl acetate. The conbi ned orgam c layer was washed

RPN

oromethoxy)phenyl]-
1.2, 4ioxadiazalgr aphy (c- hexane/ et hyl acetate, 70/ 30)
foll owed by crystallization from n-pentane afforded
the title conpound as an off-white solid.

F..F
Y™
/ g
PR M ““-‘n‘“'"
S RO - M
F. ./
F=

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.

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
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HPLC (Method A) : Rt 5.54 min (purity 99.5%. LC M5
440.9 (MtH)+. 20 Exanple 42 :

W 2004/04BIG- dlnethylpyrrolldl -yl ) - 3- ni t r opheryl/EPRIOE/@3185
- met hoxyphenyl ) - 1, - oxadi 3 ol e WD 2009/ 043890 97
PCT/ EP2008/ 063185 -r| Internediate 1 (66 ng; 0.4
mol, 1 eq.) and DI EA (155 ng; 1.2 mmol; 3 eq.) were
reacted according to general procedure 2.

Purification by pregipitation from Et20/n-pentane

af f or ded the 5 tiffe conpound as a ye||OMISO|Id HPLC
( Met hod A) Rt 53&«%@n(pur|ty 99.1% . LCOMs : 394.9
( MtH) +. anple 43 e

N(z‘@"fs*wgflpe# Ji peridin-1-yl)-5-{3-(2-(trifluorone
thoxy)pheﬁyl =1, 2974-

oxadi azol - 5- yI}phenyI)nethanesulfonanide F~. F4..
F F 10 Methanesul fonyl chloride (29.23 ng; 0.26 mol;
0.6 eq.) was added to a solution of Exanple 41 (75

Tt o g ks e Misteolife S b nad i da ity e

Intefreddiad®?2 I(@iuhg a ctnemrr@pn@qr)tahabegk {228 aCUBR miiae BFeQSi/\Aiélukerelacted
accdffgn B teno pagvanf S Cer ) B Py SR T TRt PiAY o atreny

acetate Dabeiffordd thetittecavenpbonddd wditd dodidt i t | e conpound as

HPES (bl t'%t%‘-’ﬁa%s@P i RIie s g tuEhy T "

5-f 3-net hyl - 4- (4-net hyl - 3-t hi enyl ) phenyl | -3-f2-(triflu
L] - '

1,2.4-oxadiazole

; O~
o o o~
'\..
S ) ,-“ \ .\,-:::-‘; [\E
Y e 0
F -
F

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

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
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oride (131 L; 1.55 mml; 3 eq.), Internediate 20 (120

nmyg; 0.52 mmol; 1 eq.), Internediate 2 (114 ng; 0.52
wormb/04389@q. ) and DI EA (267 g 1.55 mol ; 3 eqP{T/RRI0688/063185

reacted according to gener P5procedure 2.

Purification by colum chromat ography (c-hexane/ et hyl

5 acetate, 95/5) afforded the title conpound as a

white solid. HPLC (Method A) : Rt 6.57 min (purity

91.5%. LCM : 41770 (M+H) +. Exanple 45 :

5-(2' - met hoxy- 2- mat Ryl

bi phenyl - 4- yI) 3 ﬁZw{“rlfluoronethoxy)phenyll-l 2, 4-

oxaduazple Fi @%JF I ~ Oxalyl chloride (126

L 1 49,, ] Xﬁ\eﬁﬂ) Internmediate 26 (120 ng; 0.5

el eqx#; Int%rnedlate 2 (109 ng; 0.5 muol, 1

eq. ) and DI EA (256 L; 1.49 mmol; 3 eq.) were reacted

according to general procedure 2. Purification by

col um chromat ography (c-hexane/ et hyl acetate 95/ 5)

fforded th titl 15 HPLC
Chehod ) "L eastmg RS e RS U Y epRETId e b

Intefrhddidter 2 (t‘zoaﬁgzloesmmm 1 eq.) and DIEA 283 ul; 1.64 mmoI 3 eq. )Were reacted

acc?rjjlgg_ ’t%g%_e@()fér&cg%? é'\ﬁ’\}ﬁ?ﬁeﬁ ?% %Jg@a b@ma{ogra qu%(eyxgneelg%yl

acefa(ET DEPR&Bd 6B Btte confionnd_as d yel®wmniitol ; 3 eq. ),

HPIE BRI AL i3 %ﬁmg%%ﬂ%ﬂw L TS B (256

L; 1.49 mmol; 3 eq.) were reacted according to

ExaJCNSER] 1 PracsduLe 2. Purl fi,callon By preci pitation

——jh%ﬁni%%;ﬂE%%ﬁ%%ﬂ%4§¢$o¥he§“9ﬁe—g§i$§merconpound as a

(triffuopgmethplplibnyipiperidibt hod A) : Rt 5.46 min (purity
95.9% . L Ms : 372.9 (MtH)+. Exanple 47 : 5-(2',4' -di
nmet hoxy- 2- net hyl bi phenyl - 4-yl ) - 3-(2- met hoxyphenyl )-1, 2
,4- oxadiazole tit t e; Oxalyl chloride (112 L; 1.32
mol ; 3 eq ) Imﬁernedlate 28 (120 ng; 0.44 mol; 1

eq.), N P “‘*\
S
T ps
L) g
N i
Fu F
F

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.
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
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Internediate 1 (73 ng; 0.44 mmol, 1 eq.) and D EA (228

L; 1.32 mmol; 3 eq.) were reacted according to
w@enenadsopr ocedure 2. Purifi (iﬁé]l on by precipi t BtT/BP2008/063185

from DCM n- pent ane aff orded title conpound as a

yell ow solid. 15 HPLC (Method A) : Rt 5.53 min (purity

98.1% . LC/Ms : 403.1 (M+H) +. Exanpl e 48 :

5-f 3- net hoxy- 4- (4- net hyl - 3-t hi enyl ) phenyl | - 3- ( 2- met hox

yphenyl ) -1, 24- oxadi azol e WO 2009/ 043890 100

PCT/ EP2008/.06338% QC.f'~14 i N GL; 1.45 mol; 3

eq. ),ﬁJ\ntérﬁEdﬁ“;afe 29%(120 mg; 0.48 mol; 1 eq.),

| nt ef medi e »é 1 (8p~ nﬁ) 0.48 mmol, 1 eq.) and DI EA (250

L; 145 l; 3 eq wer e reacted according to

gener al plro'f:edure 2. Purification by precipitation

from DCM n-pentane afforded the 5 title conpound as a

white solid. HPLC (Met hod A) : Rt 5.49 min (purity

96.4% . LG M : 378.9 (MrH) +. Exanple 49 :

o et R At T MRS 5

Inte@xediate 28 fﬂ2cmg deb i8R 1len.) an& BlEAELS nB); &§.mMmol; 3 eq. )Were reacted

acc+rﬂﬁ1§rtcg§é34 Eroggitﬁ%g%mcadggggnﬁg{ghls%ﬂ)n %Sn)n p%?ta[gleg&forded the title

compeesl ﬁ'ﬂ_aWU'tEEG)“@'mDI 3 eq.) were reacted according to
HPLEEMRRAIA D &€ 6 3 Tnfn ?punPwroo%l) GyQN 42y 2 Gk iym
chr omat ogr aphy (c- hexane/ethyl acetate, 80/20)
afforded the title conmpound as a yellow oil. 15 HPLC

Exafriyité 6D 01-£4-{3[2Rtriffuordmethoxy)phierivilyl. $8-okddliazdlG-WHB2: 415. 9
+

‘tr—”%‘(‘%’ﬂ%ﬂh&%xazol _4-yl)-3-net hyl phenyl | - 3- ( 2-
met hoxyphenyl ) -1, 2, 4- oxadi azol e WD 2009/ 043890 101
PCT/ EP2008/ 063185 ry L; 1.56 mmol; 3 eq.),

I nt ermedi at e 30, ([\iLZO rrg' 0.52 nmml ; 1 eq.),

F oy *‘f“” H v
- i N N .
FTH N ) !}‘Rﬁy)
E\“\ .«*‘r ; L:
- OFTh AF
FF F F

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.

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
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Internmediate 1 (86 ng; 0.52 mmol, 1 eq.) and DI EA (268
L; 1.56 mmol; 3 eq.) were reacted according to
w@enenadsopr ocedure 2. Puri fiﬁ ion by col unm PCT/EP2008/063185
chr omat ogr aphy (c- hexane/ et @% 5 acetate, 80/20)
afforded the title conmpound as an orange foam HPLC
(Method A) : Rt 4.85 mn (purity 93.8%. LG Ms : 361.9
(MtH) +. Exanple 51 : 4-f3-(5-fl
uor o- 2- nethoxyphem )1, 2, 4- oxadi azol -5-vl | - N, N- bi s( 2-
nethoxyethyl) 2- nlfrﬁahl line I F Oxal yl chloride (190
, Sk, 3 ﬁq<3km*nterned|ate 31 (149 ng; 0.5
1% X)'ﬁ—{nt@rnedlate 23 (92 ny; 0.5 mol, 1
eq. )xaﬁ FD—#A (a9% my; 1.5 mmol: 3 eq.) were reacted
accordlﬁdhto general procedure 2. Purification by
col uim chrbrmat ogr aphy (c- hexane/ ethyl acetate, 50/50)
foll owed by crystallisation from Et 20/ n-pent ane
af forded the title conpound as a 15 ye||OMISO|id

Oxaﬁ}h%ﬁq_r {e%ﬁ_% q_ 1%@%?' 3 g%? rﬂ?ermegj%?e élf %28 (@43 mmoI eq ),

Interebilz&ié Z(Tnerlhg axq&mh]xbl ) e4-)fdd c)?EAr@maxygﬁ egn%dcl) )3-1élq, Vyelte Boated
- I‘
acofsplth Baio piskaute b3 “&F%'Om%y\é\ngw o8 ngam?c(%%an@{ethy'
aceldics 9phffordedabe )utlemmdwpmlﬁiﬁas( d @Hitengplidl. 5 nmmol ; 3 eq.)
t. t | 2.
HPUE el B30 B8 o g8 0 [l 2l SO RO 20 et by
5 acetate, 50/50) followed by crystallisation from

Exaﬁ{%&?éﬁ‘ glgfsg(aeuu%m an%ﬁﬁ’oﬁ%ﬁeﬁili i,@fmwaﬁs ﬁ-za
el Tow SOl | BT N0 purity
Lrif th l-2-methylpipegdine.  Exanpl e 53 :
5- (2 nethoxy 2' - nethyl
bi phenyl -4-yl)-3-f2-(trifl uoronethoxy)phenyll-1, 2, 4-
10 oxadi azole F~, F

- N
;‘“ -\ h\ N T l\v“‘ F
{ = \L( \"
— %\’ oM

,\a

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.

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




15

F{ tYs .. g tit L; 1.49 mol; 3 eq.),
Internmediate 27 (120 ng; 0.5 mmol; 1 eq ),

WO ndoenssod ate 2 (109 ny; 0.5 1 eq.) and BXEAPI0BSE3185
L; 1.5 mmol; 3 eq.) were reégéne)d accordi ng to general
procedure 2. Purification by colum chromat ography
(c-hexane/ethyl 15 acetate, 95/5) afforded the title
compound as a white solid. HPLC (Method A) @ Rt 6.39
mn (purity 98. O% LCOMS : 427.0 (M+H) +. Exanpl e 54:
5-f 3- met hoxy- 4- (4.;rret41¥I-3 t hi enVl ) phenyl | -3-F2-(trifl
uor omet hoxy) phenyl | 1,;2, 4- oxadi azol e WO 2009/ 043890
103 PCTf\Esz) /063]% FF~""F F. e M~ ~3 ri ti
1. 45%myl 743 ,é‘x)tulntermadl ate 29 (120 ngy; 0.48 ol ;
1 eq.), Iﬂterrredl ate 2 (106 ng; 0.48 mmol, 1 eq.) and
DIEA (250 L; 1.45 nmmol; 3 eq.) were reacted accordi ng
to general procedure 2. Purification by col um
chromat ogr aphy (c-hexane/ethyl 5 acetate, 95/5)

(Mthod A) B S35 PR (e D GRS Dt e 1 oa.),
Inteddediidle § KHhd:. 0. ﬁ(ral‘ﬁbl @ g9 and 5)+EfA2(28UﬁL,h‘y63 @mlot; Bielgl) were reacted
r onet

acoli IS RSB SlsrBF . Piisiian By 5Gh bhemetoraphy farhaanelethy

acetate, 95/5) afforded the tltle 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

Fo
o
D’““'\;':ﬁ '\“‘,}
Lo
Y NS
O N= S I
x'\... - !‘},‘T__.-"* Ci N

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.

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
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FF~,. F 10 Oxalyl chloride (109 L; 1.28 mvl; 3 eq.),
Internmediate 34 (120 ng; 0.43 mmol; 1 eq.),

WO ndoenssod ate 2 (94 nrg 0. 43 1 eq.) and BI'ERAP1BR0163185
L; 1.28 mmmol ; 3 eq.) were réggned according to
general procedure 2. Purification by colum
chromat ography (c-hexane/ethyl acetate, 95/5)
afforded the title conpound as a white solid. 15 HPLC
(Method A) @ R 6 62 min (purity 97.8%. LC M : 464.7
(N%FD+ Exanple 6 .

5-(2', dlnethoxVLZJnethylblphenyl 4-yl)-3-[2-(triflu
or ot XY) Jphenk F==1"P, 4- oxadi azol e WO 2009/ 043890
104 tiCTfERgoéB‘?‘ 8185 \ N~ L; 1.32 nmol:; 3 eq.),

I nter medi dte 28 (120 ng; 0.44 mmol; 1 eq.),
Internmediate 2 (97 ng; 0.44 mol, 1 eq.) and D EA (228
L; 1.32 mmol; 3 eq.) were reacted according to
general procedure 2. Purification by colum

h t h h t.h ) 15
a1 or ded t R HiETEM G s RBb U RE IR Gt 1120 S [ P ea).
Intefridfi1©23 &0 mgQO 5@.ndrkol M Bq.{ g DIER (940 1 B%01. 63&%&!{5’3 eq . HadreQeacted
acol b\ R SREY 7. %viicelon Dherekiliaten FAMEAGH 520 e e

title acompoetllagla)yehenydiid- 1, 2, 4- oxadi azole f ~ ~Y tu F .

HPLqu@e,th‘i‘:’n’iF R R, ?’dga&?f% dr‘ec%o kAl S eq

Internediate 1 (70 ng; O0.42 nnDI 1 eq.) and DI EA (217
Exabnplé 67 61 {1 (2-retfBxy pheR{I§-1 fZ,QﬁGiaQﬂazoﬁgQﬁderhmVFpﬂenvl}piperidine

general procedure 2. Puriircation by column

chromat ogr aphy (c-hexane/ethyl acetate, 95/5)

foll owed by crystallization from n-pentane afforded

the title conmpound as a yel |l ow

et
-
e e N e
¢ k FON “]]“
e ¢ y
&
— i

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)".

Example 68 : 1-{4-[3-(5-fluoro-2-methoxyphenyl)-1,2.4-oxadiazol-5-yl]-2-
methylphenyl}piperidine
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15 solid. HPLC (Method A) : Rt 5.77 mn (purity
95.1% . LC/Ms : 416.8 (M+H) +. Exanpl e 58 :

wd 2qo2/0msvhyl - 4- {3-F2-(trifl ugr@rret hoxy) phenyl | PAT/EP2b0663185
adi azol -5- yl } phenyl) pi peri dine WD 2009/ 043890 105
PCT/ EP2008/ 063185 FF .-, _F Ci rj FJ j3 ~ ....
f. L; 1.64 mol; 3 eq.), Internediate 33 (120 ny;
0.55 nmmol; 1 eq.), Internediate 2 (120 ng; 0.55 mmol,
1 eq.) and DIEA (283 L; 1.64 nmmol; 3 eq.) were reacted
according to gengraL procedure 2. Purification by
col unmm chr omat ogr & hyt. (c- hexane/ ethyl 5 acetate, 95/5)
afford'ed tth tiid e ﬁﬁﬁound as a yellow oil. HPLC
( Met hod"AY ) ‘w .62 mn (purity 93.29%. LC/MS : 404.0
( MtH) +. Exan'ple 59 :
1-f4-f3-(2-nmet hoxyphenyl)-1, 2, 4- oxadi azol -5-vl | - 2-
(trifluoromethyl)phenyllpiperidine O-N ~.r--~ ~rl }3
I I F " wgyp O F F 10 Oxalyl chloride (190 ng;

éqs nm)II nt e‘r‘frgcﬂ)d'é?'aqt ggqu?%}mee@% éﬁ}ﬁ%o P‘%; 885?“”’:1‘1?131| éq')}

Intefohdohatd 19(14 onwg; D, 5'5 nfir®l) 1 eéi) @rﬂi DIEWE PSS |ile da®denmol a8 69 BemGeacted

acoqrBp LG LA BIOGRELT o RGHID ke SkpFOrEHLG fRerpagngamount o
0.1% Offp LT HECAIs ineD. 19T A irs whied).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

e
tf“\hj,‘?‘ gF
3 * ’9"\-\. e
Mo, o8 TR 5
e A
‘,‘3__‘-\:_‘1.‘*”“"\{"““ \ﬁ_ \‘m}__x
HN A
n—N ¢
[3]

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
(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.

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
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15 HPLC (Method A) : Rt 6.05 mn (purity 99.0%. LC M
: 404.0 (M+tH)'. Exanple 60 :
wd 200440889 5- f | uor o- 2- met hoxyphenyl ) - 1, 2, 4- oxadPEmBP2088/§63185

[1-2- (trifluoronethyl)phen ﬂfpi peri di ne WD
2009/ 043890 106 PCT/ EP2008/063185 fJ'" Fr F F Oxalyl
chloride (190 ng; 1.5 mmol; 3 eq.), Internediate 42
(137 ng; 0.5 m’rgl;_,:l eq.), Internediate 23 (92 ny;
0.5 mmol, 1 eq.) @nd DIEA (194 ng; 1.5 mmol; 3 eq.)
were reacted acttord ’ﬂg to general procedure 2.
Purifigation by cry tahjllsatlon from n- pent ane
afforrded e, tlj;ﬂ' g **corrpound as a white solid. HPLC
(I\/Ietgqgi’—Af '->R‘tx_6 O nmin (purity 1009%. LG/ NS : 422.2
(MrH) +. | E_%Gmme 81 -

1-f4- {3 [2=(trifluoronethoxy)phenyll-1, 2, 4-oxadi azol -5
-yI} - (trifluoronethyl)phenyllpiperidine o - 1 N
SyrN r FF FFFFI10 Oxalyl chloride (190 ng; 1.5

Oxefyebridd, kL. 1 BLTROSS poh el adnz0 g de Prighdt ea)

Intefohdfaté 1%2 g 0.42 rﬁmmmleq aneqn BA {8a7 QL1 E28inab); 330 etk RYcted
ner a 2. Pur i cat

acoqrlpd R BIogRorY bk e iPhby &5 b egdam veo affprgs the e
compoupbaswiwbite slihi t e solid. 15 HPLC (Method A) : Rt

L%, FAb ) R ish Yo Q00 0alo) Mo ¥ (AE) +- Exarl e

3- (2- nmet hoxyphenyl )-5-F2' -met hyl - 2- (tri fl uoronet hyl) bi

Exalipidy - §1345|-ﬂlﬂor3-24net925%@§9l|)-q 2004302 Hethylpiperidin-1-

PCI/ EPZ008/ 063185 TF 0,
yllbenzonitrile

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.

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
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F Oxalyl chloride (109 L; 1.28 mol; 3 eq.),
Internmediate 34 (120 ng; 0.43 mmol; 1 eq.),
WO ndoenssod ate 1 (71 nrg 0. 43 1 eq.) and BI'ERP109%5063185
L; 1.28 mmmol ; 3 eq.) were réggoed according to
general procedure 2. Purification by colum
chromat ography (c-hexane/ethyl 5 acetate, 95/5)
afforded the title conpound as a white solid. HPLC
(I\/Ethgd A) : Rt 5.86 gn (purity 92.8%. LC/ M5 : 411.2

HL\ mple 63 : {

1 fa 3- nguorp Zﬁrné"twhoxyphenyl) 1, 2, 4- oxadi azol -5-y
I1-2- tryi:ifuqf o}a“efﬁy:l:) phenyl | - 2- met hyl pi peridine F
F FF  10YOxal ylo-chl ofi de (106 L; 1.25 mmol; 3 eq.),
Interm&i\ége 24 (120 ny; 0.42 rmol 1 eq.),
Internmediate 23 (77 rrg 0.42 mol, 1 eq.) and DI EA
(216.iL; 1.25 mmol; 3 eq.) were reacted accor di ng to
general procedure 2. Purification by preparative HPLC
(i ncreasing amount of 0.1% TFA in CH3CN, in 0.1 % TFA
in water) afforded the title conpound as a yell ow

(83 st 0.82 mbl;HRiQ i§ Metdired 1 A)L) an®theGestmtingisnluligruwag stirred at room

temggr?tij@fgr kbcﬁ LTS JgéggHgon( s'_@]erbpéj'?ftoxa %egv(\)/fzeqswat[er anéi e mg/l ﬁcetate
Theyyvo phrse§ [\I\{Pfﬁﬁ@@ﬁ@[’i&}d@d mgw@mg@g@s p@tgacted with ethyl acetate. The
Com%ggé E%%QQ%QM&aNaéﬁed (3)49’Wlt|]| Oﬁlzﬂ/l Hﬁphne&o@ﬂ mhgnesium sulfate and

I nt er medi at e é% ng ga(
congetraleatyage Pl“”( lop gy @“@RCW"OQT‘F’B&(O}“ ARE/ B RoplaisnB0/40)
aﬁotdedlheﬁtll?blemﬂmb(burﬁl &@Whuw@bﬁ? reacted according to
r n
e R B BER S0t funkfobla 518" 40k BFLYSs )

afforded the titI e conpound as a yellow solid. HPLC

Exaﬁ% gﬁ d3-é -!3’-(55&0@%—5 &hng(dﬂgnvl ¥2%9 x%(@azokg':(lﬁ@-rﬁetﬁél%hgnvl}-&

methylpgridinehy| - 4- {3-f 2- (tri f | uor onet hoxy) phenyl | - 1, 2, 4- ox
adi azol - 5- yl }phenyl)norpholine F, ,.. F

2 W ]
i-“ 1\ }&“'\-\ '.A_ﬁf_:;

N-N}“*-{} i T i \{r
b e N
N I

N

te 37 (50 mg; 0.22 mmol; 1 eq.),
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)".

Example 74 : 5-3-(5-fluoro-2-methoxyphenyl)-1,2.4-oxadiazol-5-yl]-3-methyl-2-(2-

methylpiperidin-1-yl)pyridine
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F N 1= Oxalyl chloride (138 L; 1.63 mml; 3 eq.),
Internmediate 35 (120 ng; 0.54 mol; 1 eq.),

WO ndogrosasoh ate 2 (119 nrg O Saégmo 1 eq.) andrP@I/ER2008/063185
(280.iL; 1.63 nmol; reacted according to
general procedure 2, Purlfl cation by colum
chromat ography (c-hexane/ethyl acetate, 90/10)
af f or ded the title conpound as a white solid. 15 HPLC
(Met hod A) Rt 5.53 min (purity 93.4%. LC/ M5 : 406.2
( M+H) +. Exanple 66 : 4-{4-f3-(5-fl
uer o- 2- et hoTJ(thenyI) 1, 2, 4- oxadi azol -5-vl | - 2-

STet HyRp helmﬁlﬁ‘mir phol i ne WO 2009/ 043890 109

\_,PW@PZU@;&S/[\;%BRS 00F O0f Jy r ~" fif L; 1.63
nmol; 3 eq ), Internediate 35 (120 ng; 0.54 mmol; 1
eq.), Internediate 23 (100 ng; 0.54 mmol, 1 eq.) and
DIEA (280 L; 1.63 mml; 3 eq.) were reacted according
to general procedure 2 Puri fication by preci pitation

yel T ow sol 1t BT ONBEhud e {178 i Of e £ )

InteBRed2f@ 23 LM/rh@ 0. 513r7fr€iol21 (eM)'la‘l)dFDIEEX(aﬁm)hle 1654 rhmol; 3 eq.) were reacted

acc?%rfj%g#g;%%ﬂ argprrg)g?(;i)uag ghﬁur}%gtlop by colhl_r%%](%ﬁro g)graﬁzn% ch%(érqggtnyl
ace®tp, PO/50 reflerded dieatitie CBBlp(nerDasmgwhl@ $id.nmol ; 1 eq.),
nd DI EA (283

Hpi@w@q&m4%gﬁm(@ Were e%ﬂt?/lesd 3]83§cor d?ng to

general procedure 2. Purification by preparative HPLC
Exafrghé 15 28N G-Aigs2tméthoRyphényi]-H 2 4-Bxddit¥elNs-yi] 2-@-rdethy i bipRridin-1-

I n vvater) afforded the title corrpound as an orange
vloydding  1p) ¢ (Method A) : R 4.29 nmin (purity 100%.

L M5 : 350.2 (M+H)® 15 Exanpl e 68 :

1-{4-f3-(5-fluoro-2- met hoxyphenyl ) -1, 2, 4- oxadi azol - 5-y

1 -2-

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.
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
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25

met hyl phenyl } pi peri di ne WO 2009/ 043890 110
PCT/ EP2008/ 063185 o F r L; 1. 64 mml; 3 eq.),

wo ndoenssod ate 33 (120 ng; O. gg 4 1 eq.), PCT/EP2008/063185
I nternediate 23 (101 ny; 1 eq.) and DI EA
(283 L; 1.64 mmol; 3 eq.) vvere reacted according to
general procedure 2. Purification by preparative HPLC
(increasing amount of 5 0.1%FA in CH3CN, in 0.1% TFA
Jdn water) afforded the title conpound as a white

OSO|Id HPC(\I\\/Ethod A Rt 464 mn (purity 100% .
LC/ M5 : 36 “'2 Exanpl e 69 :

5 f(B—(kS - oFe: LZFrret hoxyphenyl ) - 1, 2, 4- oxadi azol - 5-yl | -

.&‘ﬁ_@g_n’ef‘hyhpl peridin-1- laniline HN r{ F Oxalyl
chl;ori de*(190 nmy; 1.5 mmwol; 3 eq.), Internediate 8
(132 ng; 0.5 mmol; 1 eq.), Internediate 23 (92 ny;
0.5 muol; 1 eq.) and DI EA (194 ny; 1.5 mmol; 3 eq.)
were reacted according to general procedure 2. After

eetat o sonsaneT & lEmme s RRab i FAR Br e 1
Inteﬂ‘ihédwﬂ@dS sang oS rﬁrlnblon edeand Dy anemla 445ﬁ|4hol’f§ ,eq2m/5re reacted

._The res
oo o gbrit bk Raius s raegt e S mb P ReRebA G P pperery
acetafec GO/S0)dierded shediite onapoyakds & yalnmed bet ween NaCOH 0. O5M
- S r ted and the

HPETAI, SR NS e gLt ol -

magne3| um and concentrated in vacuo. Purification by
Exaffpid! 1 QIYBQ5MuUeA-2RIEYhd§pREMARED, atd&xa.azacaewlmvanemi(%#nw-z-

afforded the title conpound as an off-white solli
hm Method A) : Rt 3.50 min (purity 97.7%. LC/ NS :

383.3 (AM+H) +. Exanple 70 :

5-f4- (4- nel %I -3-thienyl)-3-(trifluoronethyl)phenyll-3

i f1 woromet hoxy) phenyl | -1, 2, 4- oxadi azol e WO

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
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
MHz) 6 8.45 (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-

2-y1}-N,N-dimethylmethanamine




10

15

20

25

F,.u. hJ Fr F Oxalyl chloride (106 L; 1.26 nmol; 3
eq.), Internediate 32 (120 ng; 0.42 mmol; 1 eq.),
WO ndoenssod ate 2 (92 nrg 0. 42 1 eq.) and BXERAPYBL 763185
L; 1.26 mmol ; 3 eq.) were réggned according to
general procedure 2. Purification by crystallisation
from M fforded the title 5 conpound as a white
solid. H dMethod A) : Rt 6.57 min (purity 98.3%.
LCO M5 : 470.4 (M+H)+. Exanple 71 :
5- f 3- (5-1I flor o- 2- net hoxyphenyl ) - 1, 2, 4- oxadi azol - 5-yl | -
2- (2-methyl pi peridin-1- yl)benzonitrile 0O - NN F p fA
fl se 10 Oxalyl chloride (190 ng; 1.5 mmol; 3
termediate 36 (122 ng; 0.5 mml; 1 eq.),
diate 23 (92 ng; 0.5 mmol, 1 eq.) and DI EA
(194 myg; 1.5 mmol; 3 eq.) were reacted according to
To aysahgioa lof Pxapaee T 15md°0129fn'nrma11 en) ibYDGM [6uh) is added at 0°C N-

/
o AL PP S e s Gt 05
mmelvbeiead. Afler 15 Riin, irzethytarping (AM; |4149 ugﬁ) &&@moL@/eanas@Q@dZand the
readti %mx"ﬁére swlr@org?@mpemture for 2 hours. Water (5 mL) was added and the

fl uoro-2-met hoxyphenyl)-1, 2, 4-oxadi azol - 5-y
orgqqlc_lgye(rglashed with water. The organic phase 'was dried over magnesium sulfaté and

e T o o Oy en
(mcﬁaﬁﬁgﬁWBW’oi&éﬁ %§69?‘ﬁ?&@§$iCﬂﬂyngﬂasﬁﬁﬁmé%@hr?ing
HPLEDIMetth coinh )RS 38t invim Guirit 95.9%MLCIMSPTaER (M-eH)f.0H NMR (DMSO-ds,
300'19)[‘%@37 h“?Hf‘ﬁ'o‘ft y °J‘- g\@?ﬂzt fen7pard itd PaRSd; et Weens m 1),

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

/~—OH
o

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
in vacuo 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
mg; 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
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30

35

5 The two phases were separated and the aqueous | ayer

was extracted with ethyl acet ate The conbi ned organic
w@basme43zas washed (3X) with 3 % dri ed ORET/EP2008/063185

magnesi um sul fate and conc AP r at ed in vacuo.

Purification by colum chromat ography (c-hexane/ ethyl
for Hchaugs: éhe Bempgyion wues Raridieanedietvean ateraing Giitytieéate: The aqueous

pha%Wb@a&&fléodo pHPB-Lw/(iVBédue dciand eﬂﬁacfbdglﬁthr@tﬁill Ad¥tHté tThe combined

oraagie o MO N T T R WG S AT T A éufﬁtm@a@gmtm&ewn vacuo
to affd)rd hantitle kppbaay(h3 ma: 8996}t dwyd whitel slithe F L.

oLt sthog 4 508 off ghi: 8373 iR éM n %ﬂf%@ . 300
MH2)g5 1300968r b, 0,58 €t/ Tchize 1Hp Bedd, re@ 019 Hg Ft) 7.80 (dd, J =
9.0, %G?QE qIng;&cﬁdyL% iz, *?Hz/ 7docAhd @R 1% £94. ’r‘ ).7.10 (d, J= 7.0

hr ormat (c-hex ethyl “acetate, h en
Hz, 85) By (af%{%l st Bd)-titl e conpound as a Whl te soI i d.
HPLC (Method A) : Rt 3.19 min (purity 94.2% . LC/ M5 :
376.3 (M+H)' . 20 Exanple 74:
Xa 8Q gingvity Smet hoxyphenyl ) - 1, 2, 4- oxadi azol -5-yl | -
RecSpmﬂb!Mm@ags%y einbishps werel ptkparel-fyin) BYOI adilrexpvdsing S1P or S1P;

o B B P GTPASEARS B8yt s i s, o

7.4,€quy EDTIA 280 S wrreseZBuf{ed A) anp 1°0C&hplatewirqtedseanhibitoanetktail
Ro@leé:-% g%@pudtéd atJ4 %g{ﬂ% en e&%&raé%%%s{n?%%ﬁeglsrupgon bomb (Parr

ocedur e Puri i cat

Inst@meuﬁrfcélﬁwmﬁﬁrdgfpa@m af tQRSRM ErdPyn atst a£2>éhea%l@ernatantwas
susSENde®in REOK dedlcdrgudeddt gﬁm%@mwm%r%OMh bt IThd pellet was

therggég Q{Xﬁmq_f@m%@%% e§>H7 ? 1 m“l I':(IIPIL'}S\r IZEngSuc/gse bqfelv% and 1x
ComialétaED?Affiequ@eés-errmltblmxycﬁﬂmnyahd hdm@gehized asin@ 2 @btids- Membranes
wergﬂ;gs%'f%‘%e#wIiehie%{tliogepér}d' stgrjezj I%yiéod"icr.]FB;SP]sphingosine 1-phosphate (3000
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 MgCI2, 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
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.

Measurements of **S-GTPYS 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
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).



3r F 10 Oxalyl chloride (138 L; 1.63 nmmol; 3 eq.),
Internmediate 39 (120 ng; 0.54 mmol; 1 eq.),

WO pdoensmsod at e 23 (100 ng; 0.54_nmmol, 1 eq.) anPCDEEM08/063185
(282 L; 1.54 mmol; 3 eq.) 1t reacted according to
general procedure 2. Purification by colum
chromat ography (c-hexane/ethyl acetate, 50/50)

The%&@bm@pbf&mutal t)lhsvecmnr@%n@lm@ﬁora M@tbg/%\@{eﬁ’tb las daraorkﬁ?ﬂeféd by their
ach{ Qtenﬁ %gaﬁ%cngonms of H%Ué Py ¥eceptor o@er the(g1l}-/’5 receptor as

meﬁufea-lr( thefassays dederibed hloovy pheaitichilar] the, ekamgiad dazlosedhevdih possess

a selechdty orT S el b ok 3 P piod ot PR the atip of 580 for

the Sd:lPT reberﬁton_to the: AA5(nfrothe S3Petpcynton astayalredil it the 18-S binding

assé'ﬂgdesgrltfb% a'EHRJ ;’H%fo‘ﬂgwlhg reshild I%v@%@bﬁBﬁalgé? (88 rrg O\Afe"?e
reacted accordlng to general procedur e 2,
Purification by colum chromat ography (c-hexane/ et hyl
5 acetate, 50/50) afforded the title conpound as a
yellow oil. HPLC (Method A) : Rt 3.49 min (purity
95.8%. LO M5 : 399.3 (M+H)+. Exanple 77 :
{4-13-(5-fluoro-2-nmet hoxyphenyl)-1, 2, 4- oxadi azol - 5- vl |
-2' - et hyl bi phenyl -2- yl}nethanol F O NNO OH 10
Intermediate 23 (276 ng; 1.5 mol; 1 eq.),
Internediate 41 (436 ng; 1.8 mmol; 1.2 eq.) and 1-
et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de
hydrochloride (345 ng; 1.8 mmol; 1.2 eq.) were



di ssolved in THE (6 nL) and acetonitrile (6 nL) and
the reaction m xture was stirred at room 15

wo esopesmbure for 2 hours. (0.61 nL; 3.6 nPOI/EPRDOSI063185
eq.) was added and the m xt 1% was heated in the
m crowave at 150C for 30 m n. The reaction m xture was
then filtered through a SPE-NH2 colum (2 g) and
t hrough a SPE- SCX colum (2 g) and ri nced wi th ACN.
The filtrate was evaporated and the SI due hed

. S1P
with ACNto afford the tjtle conpou 3
solid. HPLC (mﬁ%'a% dr: 5,00 m' %S%Ec?;opgsiw
LC/MS :© 391.1 (M+H)+. 1H NVR ( CDCL3, ) (M)

8.45 (d, J = 1.3 Hz, 1 H), 818(dd J=79 18Hz
1 H, 7.91 (dd, J = 735713(m
6H), 7.03 d, J 1H) 451(s 2H) ,
4.00 (s, (3H), (br s, 1 H. Exanple
78
1-{4-13- (5- > -rretbwypﬁélwl) 1p214- oxadj@zol - 5-y> 20
[ 1- 2" - met hyl G=pienyl - 25 2- yRR- N, N- di net hyl net hanam ne
WO 2009/ 043890 %15 PCT/ EP2008/ 063185 F O N ~N O N

To a solution of Exanple 77 (115 ng; 0.29 mmol; 1 eq.)

in DCM (6 nL) is added at OC N ethyl dii sopropyl am ne
(250 pL; 1.47 nmmol; 5 eq.) and net hanesul f onyl

chloride (27 pL; 0.35 nmol; 2 eq.). After 15 mn,

di met hyl ami ne (2M 440 pL; 08 nmol ; 3 eq.) was added

and the @@ctl - tirrled at roomtenperature
for 2 ho ! dded and the organic
| ayer was At en, e qyganic phase was dried

over lgagnesi yngul fate Q/d c/oncentra;oed i n \gega10. The> 30

resi due was purified by mass triggered preparative

HPLC (increasin% anount of ACN in water) to afford

the title conmpound as a brown oil. HPLC (Method A),

Rt: 3.81 min (purity: 98.9%. LC M5 : 418.2 (M+H)+. 1H

NVR (DMSO-d6, 10 300Hz) 6 8.37 (s, 1 H, 8.01 (d, J =

8.0 Hz, 1 H,.7.77 (d, J =7.8 Hz, 1 H, 7.50-7.45 (m
(m 5H), 7.11 (d, J = 6.8 Hz, 1 H),

.18 (s 2H), 2.07 (s, 6H), 2.01 (s,

1

3.

3H) . ExaerI : \

4-13-(5-fA.uo 2‘ 2,4-0xadiazo|-5-y|1-
2' - ghylanyl -2

0,652 1,785 -
F




carboxylic acid FO NNO OH 15/ Stepl:
4-[ 3-(5-fl uoro-2-net hoxyphenyl ) -1, 2, 4- oxadi azol -5-yl I -
\NQZMHEtRmibiphenyl-2-carbaldq%% Manganese( | ROT/BRI00€063185
(111 ng; 1.28 nmol; 10 eq.) s added to a sol ution of
Exanmple 77 (50 ng; 0.13 mmol; 1 eq.) in DCM (5 nl)
and the reaction mxture was stirred at room
tenperature for 4 hours. The suspension was filtered
through a pad of Celite(r) and the s@18ti on S1P, S1P;
concentrated 20 Gompauod to af f or dBindihg co@GpBae®d (46TPgs
ng; 93% as a white solid. HPLC ( MetKigaMp) , EGRQ (1) 48ECS0 (uM)
mn (purity: 98.7%. LC M : 389.2 (MHH)+. Step2:
4-[3-(5-fluoro-2-net hoxyphenyl ) -1, 2, 4- oxadi azol -5-yl | -
2' - met hvl bi phenyl - 2-carboxylic acid A solution of
sodiumchlokite (59 ng; 0.65 mmmol; 5.5 eq.) and sodi um
di hydr oge sphate (51 25 ng; 0.43 mml; 3.6 eq.) in
was added to a mxture of

s (0
i) r}mﬁeﬁg > d 5.yl
2' - ne?hyr/lpheﬁ\i O 2- carHAl de » (gga Iaéﬂ%? 4 ]

4-13-45-flLgoro

1 eq.) in dioxane (1 nL) and the reactlon was stlrred
at room tenperature WO 2009/ 043890 116

PCT/ EP2008/ 063185 for 16 hours. The suspensi on was
partitionned between water and ethyl acetate. The
aqueous phase was acidified to pH 3-4 with acetic
acid and extracted with ethyl gcetate. The conbi ned
organic p e was washed with Hrifne, dried over
nmagnesi U fate and ¢encent in vacuo to afford
the titleToO ;\ng' 899 as a white solid. 5
HPLC (thhod/ purity: 99.7% . LC/ M :

4052|(|\/H-H)+ 300 Mz Sl%.%%(br
P, 59@(=u H, 8734 (dd, 8.0,
19Hz 7.80 (dd, 9.0, 3.2 Hz, 1 H), 7.53
(d,J:80Hz 1H),750744(m 1H, 7.33-7.21

(m 4H), 7.10 (d, J =7.0 Hz, 1 H, 3.92 (s, 3H

2.07 (s, 3H). 10 Exanple 80 : in vitro assays

M\
16 O\\/N /N ] 0,712
H,N



Recept or bi ndi ng assay: Menbranes were prepared from

CHO cells expressing S1 P, or S1 P3 for use in |ligand
W@e@9BEB9GTPTS bi ndi ng st udi m Cel | s were suspendrmo$/m3185

50 MM TRIS, pH 7.4, 2 nM EDTA, 250 mM Sucrose (buffer

A) and 1 x Conpl ete protease inhibitor cocktai

(Roche), and disrupted at 4 C by nitrogen

deconpression using a cell dlsrupt|o onb (P

Instrument). Follow ng c ntrlfugatl 181 100 for S1Ps
10 min at 4 C, theP"8OP¥hat ant was ldﬁ%nd GTPgs
buffer A and centrifuged again at 1 kp “gB nF 50 (uM)

at 4 C. The pellet was then suspended in 10 nM HEPES
pH 7.4, 1 mM EDTA, 250 nM Sucrose (Buffer B), and 1 x
Cbnplete EDTA-free protease inhibitor cocktail and
honmpgeni zed using a,potter. Menbranes were flash
frozen in liquid nitr n and stored at -80 C

[ 33P] sphi ngosi ne 1-ph hate (3000 20 G/ mol ;

Amer ijgan Radi ol abel ed /Chem cals, Inc.) was a to
test conpounds in Menbr anes and WGA SPA beads
(CGE Heal t hcare) e 'added to give a final volune of
100 pl  in 96-we | ates with assay concentrations of

25 pMor 10 pM [Ssgysphingosine 1- phosphat e
(respectively for Si P1 or S1 P3), 50 mM HEPES, pH
7.5, 5 MM Md 2, 100 MM NaCl, 0.4% fatty acid-free
BSA, 1-5 pg/wel| of proteins dnd 100 pg/well of WA
SPA beads. |nd|ng was, 25 perflgrmed for 60 mn at room

tenperatu on hak.F\.nd‘bouﬁd radi oactivity was
nmeasur ed iNEl ne 450 M croBeta counter.
SpeC| ic b| was cil culat e

ed by subtracti
remsi’ |ng ra I0~CtIVIty in presence of 18%58fold > 30

excess of unlabe .ed S1 P. Binding data were anal yzed
using the GraphPad Prism program 30 Measurenents of
35S- GTPTS Bi ndi ng: Menbranes (1 to 10 pg protein)
prepared as described above, were incubated in
96-wel | Scintipl ates (Perkin Elmer) with test
conmpounds diluted in |n 180 pl of 20 nM HEPES
pH 7.4, 10 Md 2, 2 gg?Me Saponin, 0.2%fatty
acid fre SA (/ASSg er 140 MM NaC and 1.7 pM
GDP. The/assay i h the addition of 20
pl of 1.5\nM [ 35%f= Qi / nmol ; GE Healthcare)
in ad9ay buffﬁj GAfter 35 60y i ncubation #%%0 C orP410
a shaker, pla es\yer e cent¥ifuged for 10 min at 2000
RPM Supernatant was di scarded and nenbrane bound
radi oactivity was neasured on a PerkinEl ner 1450

M croBeta counter. Triplicate sanples were averaged
and expressed as %response relative to S1 P
activation in absence of conpound (n = 2). WO

2009/ 043890 117 PCT/ EP2008/ 063185

e




The conpound of formula (1) have utility as

i mmunor egul atory agents as denonstrated by their
W@ednwiIsyo as potent and sel eg%ive agoni sts of PCEERDFN63185

receptor over the S1 P3 rec or as neasured in the

assays descri bed above. In particular, the exanples

di scl osed herein possess 5 a selectivity for the S1 P1

receptor over the S1 P3 receptor as nmeasured by the

ratio of EC50 for the S1 Pl receptoS1Po the B0 for S1P;

the S1 P3 recept ddorapoendl uat ed i n BindiedS- GFPRES GTPgs

bi ndi ng assay descri bed above. The KigiMpw BQSQ @Ml t ECS0 (uM)

have been obtai ned: WO 2009/ 043890 118

PCT/ EP2008/ 063185 S1P1 S1P1 S1P3 Conpound Bi ndi ng

GrPgS GIPgs Ki (M EC50 (M EC50 (M 11\ / ON"O

0,011 0, 027 20 0=N O b,-N /0O 12 O=N 0,018 0,051 >

30 011 - Q~N 0,652 1,785 --- F WO

2009/ 043 3/ 063185 S1P1 S1P1 SIP3

Conpound{Bi ndl ng N N (M ECS0 (M EC50 (M

N 14 -0
10

-— 0,024 > 30

1M1 o /K -— 0,080 -
FIoF
F



F FOBI F N15 ON+ --- 0,589 --- 0 16 --- 0,712 ---
a -N O H2N WD 2009/ 043890 120 PCT/ EP2008/ 063185 S1P1
WwW®E1RY0&EBRB Conpound Bi ndi ng Egs GIPgs Ki ( MCEHEBD0S/063185

(M ECS0 (M o0, NI N17 N'“%-- 0,254 --- OF F P-N
OF Nd-IPN18 --- 0,018 > 30 0=NOO-N 19 ---
0,007 5,410 O
S1P, S1P, S1P;
Compound Binding GTPgS GTPgs

Ki (uM) EC50 (uM) EC50 (uM)

O—N
® W
13 o — 0,132 —
o’—N\\ ™~
0
O—N
- N+
114 TN 0,428
A
F
O—~n
Qa% /\\i@‘
N

115 5 1,130
F/{\F



WD 2009/ 043890 12 1 PCT/ EP2008/ 063185 S1P1 S1P1 S1P3
Conpound Bi ndi ng GTPgS GIPgs Ki (M EC50 (M EC50 (M
w@bddoAdB9e - - 0,024 > 30 0O F N ON - |~ N EBCVERDIS/B53185
F*F--- 0,080 --- FF F o N--- 0,036 > 30 112
0o---N O WO 2009/ 043890 122 PCT/ EP2008/ 063185 S1P1
S1P1 SI P3 Conpound Bi nding GIPgS GIPgs Ki (M EC50

(M ECGS0O (M ONOCN 113 ~N+ --- 0,132 --- 0
S1P, S1P, S1P;
Compound Binding GTPgS GTPgs

Ki (uM) EC50 (uM) EC50 (uM)

O—p
116 RA 0,228
o——N\\ ~
o)
F%F
F
o ;@
7 ) o N 0,135
O=N"
\O
O\N
O/"\ \
118 ~ 0,007 0,006 > 30
F F
O—n
omN \N \
/
119 F 0 0,018 > 30



ON 114 ~NOF --- 0,428 --- ~F F O 115 OMNMO ---

1,130 -- F WD 2009/043890 123 PCT/ EP2008/ 063185 S1P1
W1 08sRB Conpound Bi ndi ng %fgs GIPgs Ki ( MCEHEBD0S/063185

(M EC50 (M ON 116 + --- 67228 --- CF--N O F-~(F F

117 --- 0,135 --- OIN 118 0,007 0,006 > 30 FF O ~N
(1 &C _ NI119 FFO--- 0,018 >30 F F---kF F
S1P, S1P, S1P;
Compound Binding GTPgS GTPgs

Ki(uM) EC50 (uM) EC50 (M)

N

Q 7

120 0,016 0,044 3.210
oN 0O

N
121 0,008 0,004 > 30

122 "% -— 0,051 > 30

Aaat
123 0,016 0,010 > 30



WD 2009/ 043890 124 PCT/ EP2008/ 063185 S1P1 S1P1 S1P3
Conpound Bi ndi ng GTPgS GIPgs Ki (M EC50 (M EC50 (M

wd 29608800 0, 016 0, 044 3. 210 g F)--i F 121 0, POBEP2009H63185
>30 122 ti, o --- 0,051 >'89 F F -F ON 123 0, 016
0,010 > 30 F-~F F WD 2009/ 043890 125
PCT/ EP2008/ 063185 SIP1 SIP1 SI P3 Conpound Bi ndi ng
GTPgS GIPgs Ki (M EC50 (M EC50 (MgipF F F &3\ 124 g¢p,
--- 0,057 --- N 2AnBolRd 0. 009 5, 4@mdiky-N 8TPgs!  GTPgs

Ki(uM) EC50 (uM) EC50 (uM)

F F

F
O—\
124 O O \ 0,057
~N.

_— N-. ji:
125 7 0,003 0,009 5,485
% N
o
\
o)
o0
an
126 O O o N 0,002 0,009 5,050
0=N’'
\.
0

127 N= 0,020 0,066 > 30
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wkds/0sapound Bi ndi ng GTPgS

N 126 0,002 0,009 5,050 C N+ p 127 N 0, 020 0, 066 >
30 N WD 2009/043890 126 PCT/ EP2008/063185 SIP1 SIP1
Pgs Ki (M ECSBCT/ER2008/063185
EC50 (M 128 N 0,091 O, 163°% 30 0 129 N 0, 025 0, 059

--- \NOF 130 N--- 0,064 --- 0 CG]IN O FFF On
131 \\ ~ CN-~/N --- 0,058 -- O=NE O WD 2009/ 043890
127 PCT/ EP2008/ 063185 S1P1 S1P1 S1P3ppnpounghgsi ndi ngsqp,
GIPgS GIPgs Compound Binding  GTPgS GTPgs

Ki(uM) EC50 (uM) EC50 (M)
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Ki (M EC50 (M ECS0 (M F 132 0. 0,001 0,002 1,705

\ -NOQ F 133 0,043 0,006 -- ON\ F~F F O- 134
WOL@®IDBIO, 006 > 20 dN 3F/ ~' SN F F 0-- N 135PABEPI08/063185

0,003 0,002 0,650 N F~ F~ B 2009/ 043890 128

PCT/ EP2008/ 063185 S1P1 S1P1 S1P3 Conpound Bi ndi ng

GTPgS GrPgs Ki (M EC50 (M EC50 (M F F --(-F

S1P, S1P, S1P;
Compound Binding GTPgS GTPgs
Ki(uM) EC50 (uM) EC50 (uM)

132 2 0,001 0,002 1,705
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Compound Bi ndi ng GITPgS GTPgs Ki (M EC50 (M EC50 (M

~0/ 140/ --- 0,027 --- ¢ Nc F
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--- O-NOcl\ FFON143 hNo O --- 0,039 --- s" O
W-200B/043890M0 2009/ 043890 130 PCT/ EP2008/ 063185 PEI/PR2008/063185

S1P1 S1P3 Compound Bi ndi ng gS GIPgs Ki (M EC50

(M EC50 (M F~F '~) 144 ,N 0,005 0,003 > 20 S

cr--NF~-F F O 145 N-T --- 0,010 > 20 N N 146 ---
0,033 --- S1P, S1P, S1P,
Compound Binding GTPgS GTPgs

Ki(uM) EC50 (uM) EC50 (uM)
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PCT/ EP2008/ 063185 S1P1 S1P1 S1P3 Conpound Bi ndi ng
w@IRge438aiPgs Ki (M EC50 (I\/p13 C50 (M C N 1HGI/EP20bB/063185

0,004 0,005 2,180 O F~F F -n 149 N --- 0,191 ---

N O\N 150 --- 0,172 --- Ncr- N-OF 151 j 4--- 0,085

-- 00 O WD 2009/043890 132 PCT/ EP2008/ 063185 S1P1

S1P1 S1P3 Conpound Bi ndi ng GIPgS GTP%S Ki ('\41 EC50

1P, P, S1P;
(M ER0 (M Compound Binding GTPgS GTPgs

Ki(uM) EC50 (uM) EC50 (uM)
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30 F 0--N F F WD 2009/ 043898' 133 PCT/ EP2008/ 063185
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S1P, S1P, S1P;
Compound Binding GTPgS GTPgs
Ki (uM) EC50 (uM) EC50 (uM)
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2009/ 043890 134 PCT/ EP2008/ 063185
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0,125 |IF F F WD 2009/ 043890 135 PCT/ EP2008/ 063185
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Compound Bi ndi ng GTPgS GTPgs Ki (pM EC50 (pM EC50

(pM OF 176 \ --- 0,522 --- 0---NF 177 N 1 0.053
wWO208648B961 | ONO OHF 1736 0. 004 0.002 0. 0OPI/ER2048063185
NOF 179 C/ --- 0.657 --- ~0 O OH Exanpl e 32:

Ani mal nodels evaluating the in vivo efficacy of SIP
agoni sts Mdel of SIP agonists-induced Iynphopenia in

m ce Femal e C57BL/6 nmice (El evage Ja v er) (8

old) receive S1 P, a onls s by oral bute %idgd iséigzé

sanpl ed i n hepari%f @8”'@ 00 | U kg, gﬂ
: ! o, 905 (LM)  EC50 (LM)

intracardiac or retroorbital WO 200

PCT/ EP2008/ 063185 puncture under i sofl urane
anesthesia 2 to 120 hrs after drug treatnment. The
white blood cells (Iynphocytes and neutrophils) are
count ed using a Beckman/ r counter. The quality

N F
O/N

169 -— 0,024 0.270
170 0,004 0,002 -
171 0,004 0,001 0.074




bl ood sanpling is assessed by counting erythocytes and

platelets. 5 Mddel of MOG i nduced Experi nental
wa\adogiomspne Encephal onyel yti S ;EAE) in mce BAEI/MPR08/063185

i nduced in 9 weeks ol d fenmal'g nice (C57BL/ 6, El evage

Janvier) by an inmmunization against MOG The m ce

recei ved Pertussis toxin (Al exis, 300 ng/nouse in 200

pl| of PBS) by ip route and 100 pl of n

cont ai ni ng N(IBSBS? E @tlde (hboNPS 0 10 se) i&f3

Mycobact eri um Tult8RPYRAs (0. 25 ny IeE S

Freund's Adjuvant (DI FCO by subcut 50 (uM)

into the back. Two days later an addltlonal |nject|on

of Pertussis toxin (Al exis, 300 ng/nouse in 200 pl of

PBS) was done by ip route. After_EAE induction, mice

were wei ghed daily and the neural ogi cal inpairnment was
quantified Sgi;gf poi nts ¢linical scale assessing
the paral ysis (tai ngN |ndfore l'i mbs), the
[ ] t he deat h.

i ncorir2nency 1@ Cl i nD@aé scoroenos- 1- > 20

Tail - Score = é&@orna P Mousé holds its tail erect
when novi ng. - re =1 If the extrenity of the tai
is flaccid mﬁth a tendency to fall. 20 - Score = 2 If
the tail is conpletely flaccid and drags on the table.
-2- Hnd linbs - Score = 0 A normal nouse has an
energetic wal k and doesn't drag his paws. - Score =1

Ei ther ong~af the following tests is positive: 25 -a-

Flip test” bet ween t hunb and

i ndex fi Rge 3 D his back and observe
the tjgge it\ takeg Z0] VISR N . A heal thy gmuse —
will turn i i . del ay suggests
hind-11 nb 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 consider that there is a partia

30 paralysis. - Score —\2 Both previous tests are
positive. - Score = both hind |inbs show
si gns of<fa§aly3|s but\?§E§iﬂgyenents are
F
174 oN 0,006 0,005 -

. Gl e



preserved; for exanple: the aninmal can grasp and hold

on to the underside of the wire cage top for a short
woromni3shef ore | etting go 35 Score = 4 \Wen pot/APivnsias3185

| egs are paral yzed and the ﬂﬁ%se drags t hem when

novi ng. -3- Fore linbs: WO 2009/ 043890 140

PCT/ EP2008/ 063185 - Score = 0 A normal nouse uses hi s

front paws actlvely for grasplng and Iklng

hol ds hi s head er core = bIe S1Ps
but difficult du qrapau akness |n GTPgs
paws, for exanple, the front paws ar Cso(“M)
when the nouse has difficulty grasplng 5 the

underside of the wire top cage. Another sign of

weakness i s head droopingw - Score = 2 Wien one

forelinb is paralyzed (i S ility to grasp and the

dlinmb). At this tine
B’ nmuscle tone. -

, and food-and watoeg22ar e —
unat t ai nabl e. Bl agder: Score = 0 A nornal nouse
has full control of his bladder. Score = 1 A nouse is
consi dered i ncontinent when his |ower body is soaked
with wurine. 15 -5- Death: Score = 15 The final score
for each animal is determ ned by the addition of al

t he above-nenti oned categories. The maxi num score for
live animals is 10. 20 At day 12 (first signs of

paral ysis) the mce were stgatified in experinental

groups (n = according to the clinical score and
t he bedy wei g @ N erri cur at p\sat r eatgmst 5.61
started at day . - ple A: Injection vials A

sol ution of 100 grof an ad%lve i ngredi ent of the

formula | and 5 g of disodium

7 F
178 NV@ 0.004 0.002 0.092
O—N 0

nouse turns around the par
t he head has
Scor 76 3 Mous

z-I

179 -— 0.657 -

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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hydr ogenphosphate in 3 L of bidistilled water is

adjusted to pH 6.5 using 2 N hydrochloric acid,
wGaee@piokxod i | tered, transferr g into injection RCEEBR2008/063185

| yophi li sed under sterile c Ui tions and seal ed 30

under sterile condi-tions. Each injection vial
pun@t@mLmdgrslsqluwe@pegmq@%tq }?Qr%@féqﬁldrug t@@@pﬁﬂt gl hg:white blood cells

(lymPHERRs! dn@ Me@Bophits) ArdtotihtetRisPl adfeclim/CalteA68UNYR. The quality of
ient of the forpmul a of soya

DlogdSaTpI e SR ST GOnBE e drd SRR el fod. pour ed

into nmoul ds and allowed to cool. Each suppository

contains 20 ng of active ingredient. WO 2009/ 043890

141 PCT/ EP2008/ 063185 Exanple C. Solution A solution
Modesofdi@@arduded ExperiegtabAutaimmameiBpeephatpnvdlybsitEARD intthige

f OrE'NEl v@as( haucegm%gek@ I(J‘Y@ngo%%e(@'ﬂBE/G"BIg/ag%%aﬂ\ﬁerg b)‘l)gn

hzal koni umchl orid
'm”‘g'ﬂ@atr‘ﬁ[‘ a@ﬁ'”é‘i '\ﬁ@@t T'I‘q ’E@e r%ﬁtVé? Pertypsisgexin @\exds 949 @%fmpbse in 200 i

of P@sﬁby i@ﬁ@hté Bﬁd () Mtof SMemBlsioRdentaiRing wldeé,s SE6kpSitle (NdolvE8xl 200
on, can e _use

ug/rB%/u sg{, gﬂay&? rlu @Tgﬁﬁrcﬁlo%g | (gt%pﬁ/gmuse 'E) Cg@al%[.?{f] r811ta nhdgsdz«ﬁ lﬁvrgnt

(DIF&]ﬂ)lb\yeubmg:‘rrledUsemIecm inthéhef teerckailveo ddy} Imreanmdﬂiﬁd]alvinjdation of

o S BT B30 ) RIS PR A
indugfiort, necefvmrﬁmeuhed dajlylagd gte neacqiqml impaPmgif Vsfs quantidied using a 15-

poind @Bl scald-a8sdtQingthd ﬁr&ys’i’é"@aﬂohlﬁd kb Oind BN RHsY Me incontinency
stearate is pr esSed to girve tablets in a conventi onal

and fehdRat-i n such a way that each tablet contains 10 ny
of Cliatdavécoragr edi ent. 20 Exanple F. Coated tablets
e .;l' |l ets are pressed anal ogously to Exanple E and
st sequently coated in a conventional manner with a
coatScorg =<ﬁ sﬂoomﬁemopm fadtids itsttail @bgt viheh enovingaga- cant h

andsgg [ @r&{r @ of H’Is@l%cgd lﬁ/ﬁ’h ften@ ﬁéy\{gfall
ent O th

I ngr edal arelntro uce
gelk &CPBRE %aplgmeégl iB ﬁorgpletely 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:

-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
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

-Score =4  When both hind legs are paralyzed and the mouse drags them when

moving.

-3- Fore limbs:
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conventional manner in such a way that each capsul e
contains 20 ng of the active ingredient. 30 Exanple
woi000093300 es A sol ution of 1 %@ of active i ngredi/gPi00©663185
the formula | in 60 L of bidfStilled wat er is sterile
filtered, transferred into anpoules, |yophilised .
undEeogtel i | A nerEimeHehses Ris Toabpans aniviby fog giappingargbwalking

and®@RE ihisiHeag erdeich anpoul e contains 10 ng of active

ngtg éﬁgrle(ejn{a n)z)D Hf%%g&gr/)c?sdsfli%?e ééf@l? e/ tgzépgo%gs%?%j%% o bop\a of the
paws, fahetaaipie, Rb, frorPpalesnot eor’rsl_,ldehkii wedkkdhen @ER3oudeMas (drffldN@graspmg
the e RSN Bhdi i gy wilhep fodRirbigad)® ! 19

OR3 Sc@R = z\mWh(em:pmg foreNnR3y paralgred (ihBosebiity hEaR K &B) he mouse
turn% CHRha g‘%%g%ed i) ALRK §%é}r% h%%&%&nuch%%s&é tone.

denotes A,
CONERBFZ Dr  Idapgeresnnot pva 4@ f%‘?da‘i‘ﬂSjW&ﬁercﬂr e P”fﬁ@é‘@b'ﬁi kyl
having 1 to 12 C-atonms, wherein one or nore,

-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.

-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.

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.

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

under sterile condi-tions. Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories

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.



10

15

20

25

30

35

preferably all H atons may be replaced by Hal,
especially F, or 1 to 7 H atons may be repl aced by
woRB9/0a9or N(R3)2 and wherein one or nore, prPEel/EPRDS/H63185
1 to 7 non-adjacent CH2-gr0l]61:, may be replaced by O,
NR3 or S and/or by -CH=CH or -C=-C groups, or
denot es cycl oal kyl or 25 cycl oal kyl al kyl en having 3-7
ExahiplgcCeauge® Hal is F, A, Br or I, Ar denotes a
nonocyclic or bicyclic, unsaturated or aromatic
carbocyclic 30 ring having 6 to 14 carbon atons which
A sdietipn heeprapsedb o t1ug & cin @ctiverimgredieni ot the ddrendla (1), 9.38 g of NaH,PO, - 2

20&@%% g%‘ﬁ-@joﬁ ﬁ%@%ﬁ@ﬁ@&%ﬁ%@cm@qﬁ E%L of bidistilled

wateTFBhe CERdjustedng KRS) and tNRS@IYDN iNR3BONE R31) 2 and\FerBisRd\by irradiation.

ThisSdRion SSPDK R3)4n the it eY040BO9/ 043890 143
PCT/ EP2008] 063185 SO02A, “phenyl, pyridyl

-[ C( R3) 2] n- 000R3 and/ or qC(R3)2]n CON( R3) 2, Het

Exa@ifpl®beoirimapnocycl i c or bicyclic, saturated,
unsaturated or aromatic 5 heterocyclic ring having 1 N

and/or 1 to30 and/or S atoms which may be
500 umseflastact et iegredientrob theSorbaita (1)ure ohixed méthi 98 5ig aftvaskeline under aseptic
Congi[i' ubstituted by Hal, A -[C(R3)2]n-Ar,
R3) 2] n-cycl oal kyl , CH2O0A, CH2N(R3) 2, OR3, CF3,
OCF3, N(R3)2, N(SO02Me)2, NR3CON(R3)2, NO2, ON,

Exan{ B3ia?d|&s , -[CG(R3)2] n- CON(R3) 2, NR3COA,
S02A, COR3, S02N(R3)2, SOA, phenyl, pyridyl 10
and/or S2A, R3 is Hor A and 15 nis 0, 1, 2, 3, 4,
A mixtur® off DkPof RN iRGradiomee theifer@lulayl, akg 6Nb@bdes 1.2 kg of potato starch,

: | , | , .
T pud e S mepiim SR Y gesntdo e Eliaipaspontsptons
margilel inrsath @way B@t each tablet contains 10 mg of active ingredient.

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.

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.
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

conditions. Each ampoule contains 10 mg of active ingredient.
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2. Conpounds of forrmula (I) according to claim1l
wherein Ra denotes Ar or Het 3. Conpounds of fornula

W@ bgooaexsor di ng to claim 2, mggﬁein Ar denot es PCIBEPR{008/063185
X

the follow ng groups: 25 or X X wherein X1, and
X2 denote independent by of one another F, OCH3, CH3,
CF3, OCF3, OH N2, ON, aRatenéClaimsyl. 30 4.
Compounds of fornula (1) according to claim2, wherein
Het denotes one of the follow ng groups: WO

2009/ 043890 144 PCT/ EP2008/ 063185 x' -N X N - X X2
-NNx" \ x2 N1N XF§ x s x's

wherein

R
W= N
a 4
R\ / /IN OR°
© |
b
R

R', R? denote H, Hal, CF3, OCF;, CN, or NO,,

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,, (CH,),N(R®),, OA,
(CH2).SO,N(R®),, (CH,)NR*SO,A, (CH,).N(SO,A),, NR*CON(R®),,
NR®COA or (CH;),SO:R?,

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,
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

Hal is F, Cl, Brorl,

Ar denotes a monocyclic or bicyclic, unsaturated or aromatic carbocyclic

ring having 6 to 14 carbon atoms which may be unsubstituted or
monosubstituted, disubstituted or trisubstituted by Hal, A, CH,OA,
CHuN(R®),, OR?, N(R®),, NO,, N(SO,Me),, CN, COOR?, CF3, OCFs,
CON(R?),, NR3COA, NR®*CON(R®),, NR®*S0O.A, COR?, SO,:N(R?),, SOA or
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X" X NN O-N O-N x" xI N-NO -NO-NNR x WO

2009/ 043890 145 PCT/ EP2008/ 063185 -NIr-~ NR3 N X X
WOR9B43890 - NO - N wherein X1, and X2 denote  PCT/EP2008/063185

i ndependent|ly of one anot her4 , OCH3, CH3, CF3, OCF3,

OH, NO2, CN, and/ or phenyl and R3 has the neaning

gi ven in cl aPfferbenyl. p ounds of fornula (1)

accordi ng t o[cRALIMCDORMAIRE TD[B(R*YI,-AWN(RP)S, substi t ut ed

by methyl, trifluoronethyl or methoxy. 6. Conpounds

according to claim1 of the followng group 11 to 179:

11 @bkt O- - N déhoteS=aMnhdhocidlic b Blcyclic, saturated, unsaturated or aromatic

heterocyclic ring having 1 N and/or 1 to30 and/or S atoms which may be
unsubstituted or monosubstituted, disubstituted or trisubstituted by Hal, A,
[C(R®*),]o-Ar, -[C(R®),]s-cycloalkyl, CH,OA, CHyN(R®?),, OR®, CF3, OCFs3,
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 SOA,
R® is H or A
and
n is0,1,2,3,4,5,6,7 or8§,

and pharmaceutically acceptable derivatives, solvates, tautomers, salts and

sterecisomers thereof, including mixtures thereof in all ratios.
2. Compounds of formula (I) according to claim 1 wherein R® denotes Ar or Het
3. Compounds of formula (1) according to claim 2, wherein Ar denotes one of the

following groups:

or

wherein X', and X? denote independent by of one another F, OCHs, CHa, CFs,
OCF3;, OH, NO,, CN, and/ or phenyl.

4.  Compounds of formula (I) according to claim 2, wherein Het denotes one of the

following groups:
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wherein X', and X? denote independently of one another F, OCHj, CHs, CF3,
OCF3, OH, NO,, CN, and/ or phenyl and R® has the meaning given in claim 1

5. Compounds of formula (1) according to claim 2, wherein Ar or Het is substituted
by methyl, trifluoromethyl or methoxy.
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10 and optionally a base or acid of the formula | is
converted into one of its salts. 9 pharnaceutica

W@ 20up0£ishd on conpri si ng at qu@t one conmpound BCT/BPINSIQH3185
to one or nore of clains 1 6 and 7 and/or
phar maceutical |y usabl e derivatives, tautoners, salts,
sol vates and stereoisoners thereof, including mxtures
thereof in 15 all ratios, and optiownal Ly excipients
and/ or adjuvants. 10 pharnaceuti cal §ition
conprising at |east on
more of clains jgd0 6,17,
pharmaceutical |l y usabl e ri s taut omers,
salts, solvates and stereoi ers thereof, including
m xtures thereof in 20 all Fdtios, and at |east one
further active ingredient. 11 Set (kit) consisting of
separate packs of (a) an effective anmobunt of a
conmpound according to one or nore of claims 1 to 6, 7
and 8 and/or pharnaceutical ly usable dérivatives,
tautonmers, salts, 25 solvates and ste ' rs
thereof, including m xtures thereof in a
and (b) an eff 4_tive Aamount gt g
active ingredient. 38 12 s8 orfpounds accor di ng
to one or nore of clai =/ 6 armt'V, and
pharmaceutically usabl e derivatives, salts, tautoners,
sol vates and stereoi soners thereof, including
m xtures thereof in all ratios, for the preparation of
a nedicanent for the treatnent and/or prophylaxis of
a sphi ngosi ne 1-phosphate associ at edF-_difsorder. WO
2009/ 043890 163 PCT/ EP2008/ 063185 13 The use of claim
12, wherein the sphingosine 1-phosphat é- associ at ed

di sorder is an oinnungﬁdQ r ory_condi ti on
associated with over act i / flesponse. 5 14
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t hereof, including m xtures thereof in all ratios, for
the preparation of a nedicanent for the treatnent
w@eabo438pr ophyl axi s of an i ng]ﬁlger ogul at ory abnepeTrEP1008/063185
10 15 the use according to im114, wherein the
I mmunor egul atory abnornmality is an autoi rmune or
chronic inflanmatory di sease sel ected fromthe group
consisting of: system c |upus erythepmtosis, chronic
rheumatoid arthritis, type | diabetes ne us,
i nfl ammat ory bowel di s ary \cirph
uveitis, wltlp@scl@ t‘ophlclateral
scl erosis (ALS), Crohnis di sease ative colitis,
bul | ous penphi goid, sarcoidosis, psoriasis,
aut oi nmune myositis, \Wegener's granulonatosis,
i cht hyosis, Graves opht hal nopat hy, bone marrow, organ
transplant rejection or graft-versus-host disease,
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graft-versus-host disea rought about by F
transpl antati on, autoi n S
rheumatoid arthritis, i
nmyast henia gr ayégs type |
posterior uveitis, allergi gy
glonerulonephrltls post -i nfectious aut oi ne
di seases including rheumatic fever and
post -i nfectious gl onerul onephritis, inflamuatory and
hyperproliferative skin diseases, psoriasis, atopic
dermatitis, contact dermatitis, eczematous dermatitis,
25 seborrhoeic dermatitis, |ichen planus, penphigus,
bul | ous penphi goid, epidernolysis | osa, urticaria,
angi oedemas, vasculitis, 5
eosi nophilia, |upus eryt
ar eat a, keratocgﬁ]unctivi ern
uveitis associated with Behdet"s dlsease keratitis,
herpetic keratitis, conical cornea, dystrophia
epithelialis corneae, corneal |eukoma, ocular 30
penphi gus, Mooren's ulcer, scleritis, G aves'
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necrotizing enterocolitis, intestinal |esions

associated with thermal burns, coeliac diseases,
WEe@eniIshE, eosi nophilic gastg enteritis, nastPCHYEPBENE(63185

mgraine, rhinitis, eczenaﬂ nterstitial nephritis,
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25 cirrhosis, sclerosing cholangitis, partial l|iver
resection, acute liver necrosis, necrosis caused by
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and pharmaceutically acceptable derivatives, solvates, tautomers, salts and

sterecisomers thereof, including mixtures thereof in all ratios.

5 7 Compounds of formula | according to claims 1 to 6 having a EC50 in GTPYS for the
binding to the S1P, receptor of less than about 5 yM.

8 Process for the preparation of the compounds of formula (1) 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 @)
| ~
W
= RP A
Ra
15 wherein W, R, R* and R” have the meanings given above, and T is OH, or a

leaving group, such as ClI, Br, |, imidazolyl, pentaflucrophenoxy or the product of
the reaction of isobutyl chloroformate with formula A, wherein T is OH, is reacted

with
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b) a compound of formula B

R
RN
2|
R |/
OR°
X -OH
H.N

wherein R, R? and R® have the meanings given in claim 1 in the presence of a
suitable base, such as an amine like TEA, DIEA or NMM, or in case T is OH, in
the presence of a suitable condensation reagent, such as EDC and the resulting

product is cyclized,

and optionally a base or acid of the formula | is converted into one of its salts.

pharmaceutical composition comprising at least one compound according to one
or more of claims 1 to 6 and 7 and/or pharmaceutically usable derivatives,
tautomers, salts, solvates and stereoisomers thereof, including mixtures thereof in

all ratios, and optionally excipients and/or adjuvants.

pharmaceutical composition comprising at least one compound according to one
or more of claims 110 6, 7, 8 and 9 and/or pharmaceutically usable derivatives,
tautomers, salts, solvates and stereocisomers thereof, including mixtures thereof in

all ratios, and at least one further active ingredient.

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,
solvates and stereoisomers thereof, including mixtures thereof in all
ratios,
and

(b) an effective amount of a further medicament active ingredient.

Use of compounds according to one or more of claims 1 to 5, 6 and 7, and
pharmaceutically usable derivatives, salts, tautomers, solvates and stereocisomers
thereof, including mixtures thereof in all ratios, for the preparation of a medicament
for the treatment and/or prophylaxis of a sphingosine 1-phosphate associated

disorder.
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The use of claim 12, wherein the sphingosine 1-phosphate-(1) associated disorder
is an autoimmune disorder or condition associated with an overactive immune

response.

Use of compounds according to 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

for the treatment and/or prophylaxis of an immunerogulatory abnormality.

the use according to claim 14, 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,
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 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, 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 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
diseases and thrombosis, ischemic bowel diseases, inflammatory bowel diseases,
necrotizing enterocalitis, intestinal lesions associated with thermal burns, coeliac
diseases, proctitis, eosinophilic gastroenteritis, mastocytosis, migraine, rhinitis,

eczema, interstitial nephritis, Goodpasture's syndrome, hemolytic-uremic
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syndrome, diabetic nephropathy, multiple myositis, Guillain-Barre syndrome,
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,
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-Cyrelease, 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.



