NOVEL DI CARBOXYLI C ACI D DERI VATI VESAS S1P1 RECEPTOR

AGONI STS The present invention relates to new
w@oompasaiads of fornula (1) possessing agoni Ssti CPE/EP200$/957571

at sphi ngosi ne- 1- phosphate (S1P) receptors, their

pr ae®es micaps@pataticad sHrAVATI®ES A$S81BIS RECEPTOR AGONISTS -

I mrunosuppressi ve agents. The invention is also

directed to pharnaceutical conpositions containing

t hese conpounds and use of these conpounds for

treatment/prevention of imune nedi ated di seases and

cohlae tprewtdnvemtfdramiate@rtp dewecnregountd obfariulah. possessing

aof SUE Ty Bt g hsbrAie (EBR BAf g, eieess of
prepiir e s iahe- thefhgsd Rat nraGA Fggﬁééélvé ERRPED! TRGIN SN is also
with mnimal affinity for S1 (Edg3) receptor
dlr@,@stﬂ}geoharmaceqrh@al|q¢§mq&ﬂw¢rﬁa@mgatf@see%@mm ard use of
e TBAAEEN TGt o NRalsRPY RS 1, B REgeg odises anc

commorsseemﬂasmmtbgpdiseasés ah@spha‘tuens S1P) is a
bi pactive lysolipid with Péel ot rogl c functi

medi Ha§ (9 ough! a Of amrdy!-612. EopAdiegrie cl&ﬁﬂdeod'carboxyhc acid
deﬁ\?e?c%%%%s BeBL: forHR asSJpDo?entsjsPﬁng%%eS% éﬁg Hnate (S1P1/Edg1)

regul ates heart rate, coronary rt ery
recmmmtagﬂmsats Wit regnnnayafﬂmty tfmg‘sm kEdg3) rreuéplbr subiype.

cyt Rosen et al
VRe NabaBosaBcs Atk feplinas aF cRMAONeT IR et bigpynthesis of
cel1JII h%‘rﬁbr%lm@sr eCFﬂ@t qys&ﬂ%pﬁbﬁ pignhs Pt rbelEt& earv@% aplogical
| ynphocyte recirculation (Rosen et al, | nmunol. Rev.
Praxesses. 193)ingee- 1I-lhmﬂ>3ﬂhafte)l(§b|? |syaqua§>;ave |¥ﬁjl“§l§bwltb pleiotropic

R0 TR BBty Ko AUTEE VBBEEN, 1Y, e

S1Rat S NPAINgndli SERSE St regulateég‘h@aﬁmeﬂé Scb?orﬁ@«yeatt@fﬁ blood flow,
i nduces accel erat ed honi ng hocgt es to

en%@@galaﬂ@gway&*uggpﬁtdcmcamomczidmp apres éHi éosen etal., The
| yseho 1384).

J #;6 hﬁ’cﬂ%’aﬁpr essfj%%’depr ession i émcf)enﬁ ra qreef[egtsprlgg/g%?t or direct

S1Peuseeptanragifmsis |m|gmmhym|$sg|essrarmlelymnhwytqakamtatdtion (Rosen

and jn the treat to ndc i .
etiﬂn'h?m%% 8Ys 19 E é&é jﬂ?'u |°”c|q fygili?mocyte egress 1S

: ¢ ] :
eckhp 9.mgﬂélwazgyéég@§nmh®%@ BRIl MR BRfion n oot
trangpleotation,anduautoiphrause dise@sies, cor onary artery

V?faos‘ﬁasmﬁf %w?%%ﬁgécg@?&?es S QPSI 58@6”%#?&9 'yingpeytes to
|yn¢@ﬂcefode@heaﬁa hepapyandhatatsat 'a‘h@l i | Bibeged grﬁiﬁﬁéé%dlét Ywithout

etc. (J, Chun et al, Trends Ml.
lyngshopgpletiop. Such FHFWZIDSUQDE%&’q‘»IQféd@WeaﬁIQno@Qeétrabmeto prevent

el St ikt SRR e B coal Al By, A B arefment. of

autburhhﬁmel and eefthinninflamniatoa) disbedersuiThe Patestidl aliaRias indications
Chun et al, Trends Mol Med., 2006, 12

2), .
'de@?;ﬂf@@) thrppgRy severatyanmals pedelst é@VQMnEa\%(P nagenigiss gnclude

su;ﬁ%r‘;e)ﬁ ftrﬁ%@'&%@éét@&%tﬂﬁ%@%ﬁ%@g Wcﬁﬁh ﬁoﬁrtery vasospasm,

smﬂelta«:hycaedlagmsltezmsm aitdsreccﬁﬁd:ﬁ’sryrmmpMQ|c(;msiw@th|&al\/bobast and
004, ot e ah
g un et al,

iver eIty CFﬁmﬁwﬁe}b 2l Sediatign ﬁwqe@?gﬁ% HtaBn
TréHdRPUBY Il T 2661 (25 Fsepsy. vity, particularly

compounds wi th IOM/reIatlve activity at the S1P3
receptor subtype expressed in cardiac tissues and
whose activation 10results in bradycardia and cardi ac
depression (S. Mandala et al., JPET, 2004, 309,
758-768; H Rosen et al., The J. Bio. Chem, 2004,
279, 13839-13848). The object of the present
invention is to provide novel conpounds that are

pot ent Sl Pl receptor agonlst with low affinity to

~NA NS ] o™ 1 e AN A NS VAN NI 2NNy NN N AN
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Si P3 receptor. DETAILED DESCRI PTI ON OF THE | NVENTI ON

(I') as well as their enantioners, diastereoners,
wooosasHags t her eof and 20phar maceuti cal | y acceppebER2008/057571

salts, hydrates and solvates. represents

1, 2, 4- oxadi azol e group, X1l is a nono-, bi- or

tricyclic ring structure selgcted fromaryl,

het eroaryl, heterocyclic group or cycl oal kyl group

opt FOMERO,ya smmeﬁigan@owmobmemerazﬁmt myeioi:ionsseful for the

t@;a'trhéntpcgtjtﬁ sg)%nt I &%E} rﬁ{ﬂ IQ]QO 6%%}.{@%(2 15' r|g(%%rr9ntly in

diihicyl me&sl for aidmdle sdbk:ewu,, @Ihdnyeyhl Tré\d(o‘aﬂwal amﬂ 2006 12(2),

ﬁi@? Ell vgr %LIJ %@rlg)@pqr Shﬁrb%gqorggg\(/)e{r%event of asymptomatic
b&@&&faﬂcﬁau%ﬂ sa&ma,&wmm 43nmm3)easfsuaatédetmn@n selective
ri n%m)%{rtgrl sin atons sel ected from carbon or

A Pﬁfﬁ?%@ (ﬁ‘i‘é?fel $ Mage i hea-iLetlo g00E Nk 13p01).

subshifutiehdtemm ORRrR P ddVRiopg MieEN e reéptor agonists
substitutabl e positions with a substituent

dlmﬁ@ww selqciivibe darticyary eameRAIngs mithstomnglagive activity at
@ yFl’%lrr&?ngorg d%th%;aleégr}é%%@lﬁ%érdlé’é Ylgsueﬁr @@lmse activation
reﬁdtspeﬂm@mcagdI&em@ca@wddwsswdé’&)@@ﬂdalaaen@l JPET, 2004, 309,

] Bbken oK Ol 1 o020 ey phoR sy

10YThe eqb[ea:z @lﬁttrm ardsentiment\m isstosgroeide awvElr compowrdsuihat are

it B ofiiar eqoriey 1 W a8 e E oot o o

| IkEiP sleseqelegvm Qmsmlz og@rvvo 2004y058 Lzeé k/eoxd003/105 771 and
- a ny a or -perhal oal
iR AR o Vs, CRENh47(¥ G b4 HPOS FisalPRp ST Egonsts.

represents a group that is attached to the cyclic ring
structure X1 and mis an integer selected from1l to 9,
Y QF e nunber of positions on X1
substituted with a RL-Y1l noiety; Y2 represents a bond
or Y2 is selected froma group consisting of -0- ; 20
- CH2he pr@@er)tomventlxqro)mpmdesgomel olgssr el 3-grVi g)ro5 anyl-1,2,4-
d%zol@r@aseﬁ'(%arbw E?ec%e dJV%tlgeS §s %gg)l%Wrrec%tg?agomsts

ereln eac ntlys
rbg@se@ted by-atdagpoundadfkemnydia ():al kynyl , -al koxy, -
cycl oal kyl or -perhal oal kyl ; R3 R3 is selected
fromthe group co sting o eH", hal o, -al kyl,
-0-al kyl , I’!B‘p\@?\g?l %2 whgrein R2 is as
defi ned above: and—p is Nt ¢ sel ect eedEROM 1 to
4; R4 and R5 are independ

v sefect ed from

t he group consisting of hydrogen, nethyks andRe

-cycl oal kyl or R4 and R5 together with the C atomto

whi ch they are 30attached fohm a -cycl oal kyl group;
M@r&ﬂ%’rfl 122149, F’\Q“@@@W@Wﬁﬁ% 2 COﬁ?%nHQﬁDRS%‘ﬁé §s @eﬂned
-cycl oal kyl group, or R6 and Z formtogether with
bQla%.om t o which they are attached a 5 to 8- merrbered

deet Weﬂcyg ' (’Eh%F nganahf@mer%@\%: 280 orfel 8 91")9&\%% ereof and

attached to the sane atom erein the 5 -COZR7 group

phapneaeeiicslyaacoepidieysalisphydrates anstsoivades-i vat i ve

thereof and the -COR8 group represents a - CO2H group

or an ester or an am de derivative thereof.

Unl &bs psgeeri frivedtiat Aleo \pirmedest breartnaicestiaas e pesitaisosenprising
gh %{?da%%géqegy agpeptﬂglp oc&grlj]er q,néjf %?% ar%’ ;getft\cggf t?ﬁ%c}tib/g Bmount of at
chl orine, brom ne or iodine atom

"Per hal oal kyl " represents a Cl-C9-al kyl noiety wherein
one or nore hydrogen atons are substituted with sane

or different hal ogen atons, for 15 exanple, -CF3,

-CHF2, -CC 3, -CF2C, -CHC, -CH2CF2-CFs.
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" Per hal oal koxy" represents a perhal oal kyl |inked via
an oxygen atom for exanple, -0-CF3, -0-CHF2,

wo De08HRTHFB. 20" Al kyl " represents an ali phati c-PCT/EP2008/057571

hydr ocar bon group which may be straight or branched
having 1 to 20 carbon atons in the chain unless

speci fied otherwise. Preferred alkyl groups have 1 to

12 carbon atons, nore preferably have 1 to 6 carbon
leastmené roft He doaipounds aofc frthuteeabls ashatelloms treimenantiomers,

A GenleY g A THR DU o R RC v iGN poBrablPits, Brares

adolggotusppss. i ncl ude net hyl, ethyl, n-propyl, i-propyl,
n- but yl , t-butyl, n-pentyl, 3-pentyl, octyl, nonyl,
decyl . "Al kenyl" refers to an aliphatic

hy dTRé pFduent Biventiorcass prdwd& fér Gs¥ 6fe @@ﬁi@@ﬂn@l effekrula (1) for
bond and whi ch may he stra|% t or branched havin

t@t'egﬂrﬁﬁwnﬁtrﬁ%a@é qisEasRE ARHNARNE L5 '@E@Eﬁ?tp%g'seases and
@hhepms se. Preferred al kenyl groups have 2 to 12
carbon atonms in the chain; and nore preferably about 2
t o Ghesg B8 Afenabipeist WdichhwillnbeqerrengPraangnhdkEng the following
S n p I, n t

o%rt%ﬁée d'e?&r#déﬂ% ‘ﬁ%g@ %%n Zécgﬁé?)l%ﬁ by ‘é%'elﬁ{?%(r#tors pdlscr:]cilvlery that
C@m;mulptls of doremyé I)oa-ree:nyent SWj receptor agonlst with low affinity for
f%ﬁg@/%gﬁ%@PCﬂ'/EP2008/057571 6 "Al kynyl" refers

an - arirphatic hydrocarbon group containing a
carbon-carbon triple bond and which may be strai ght or
branched having 2 to 15 carbon atons in the chain
unl ess specified otherwi se. Preferred al kynyl groups
DEVAILE Dt DES CRERT IOPNO& THIE INVEKTTEDG hai n; and nore
preferably 2 to 4 carbon atons in the chain.
5Exenpl ary al kynyl groups include ethynyl, propynyl,
n- bqrha @Yésen?mbéﬁt}ﬁﬂﬁ/érov@eéfﬂbw|combobHélé/Fédreséhtét€W Rl (1):
4, 4-di met hy1-2 pentyny , heptynyl, octynyl and

decynyl 03 kyI' rs toF§ »non-aromatic
nono- or nulwmaygl y 20
10 carbon atons, pbref€rab

40 syﬁéen1of 3 to
0 car bgO&7ons.

Preferred ring 10 sizes of rings & e NTTg system

include 4 to 6 ring atonms. Exenpl ary mmnwsycl9OR8

cycl oal kyl include cycl oprop I cycl obutyl,

cycl opentyl, cyclohexyl, cy heptyl and the |ike.

a%eré\lar:?s mﬂllwé t C3é91'ahﬁorﬁ¥&| Oﬂé‘%fére?ﬂfgréjdem]rxtgf’égal {hBreof and

nor bor nyl, adamant - ( 1- ers to an
mraﬁnawtttlcﬁhhwpﬁtabdﬁ sﬂltsnhlldrate,%cﬂndcsdh\;aﬂemcar bon ring

systeI(ﬁ 6 to 14 carbon atons, preferably of 6 to 10

carh qt ons. Exenplary aryl groups include phenyl,
napht , 1 ndenyl nan |, biphenyl. The terns
"het er ocycl@¥eynts ﬂ%t‘g%% E?‘%/% 9 %% er to a saturated
or partially 20 unsaturated non aronatlc stable 3 to
14, preferably to 10- menbered nono, bi or

mul 1 i A MONCr ks ARHECKS 6 TAg stRigltresipleqiesiom arylt heteroaryl,

Hété}gcyc‘ﬁcag%‘bero@ 8JRIkyTY Brd! |o¥5t|oﬁ‘é16/erceﬁ¥pﬂ§ﬁ]g' BREUBE. more
but are not limted to,” oXygen, nitraogen,

uepkIRRtAMS; and phosphorus at ons. Preferabl e het er oat ons

are oxygen, nitrogen and sul fur. Suitable heterocycles

are al so disclosed in the Handbook of Chem stry 25and
Phy&ilcis, sététthd Brbin itbe, grORT ceneisting brﬁdmy;ﬂrog@%hammerhaloalkyl

Fﬂ%@% %%? A é&by @gﬁenc Ig&ﬂOg&ﬂreﬁe?réa h%arJﬁE?%% and

dyelberkglccymlonally cmhm&tmg boé¢ oanmraahsaturatibast wrmeremetherayyl ,group
t et raydrof uranyl, dioxol anyl, tetrahydropyranyl,

di oxanyl, pyrrolidinyl, piperidyl, 30 norpholinyl,

i m dazol idinyl, pyranyl. Preferred aromatic

heterocyclic, herein called heteroaryl groups include,

but are not limted to, pyridyl, pyridyl-Noxide,

pyri mdinyl, pyrrolyl, imdazolinyl, pyrrolinyl,
pyrazolinyl, furanyl, thienyl, |n1dazolyl WO

NS A rrEEoesSsa Ar\l‘\m‘l r—r-\r\r\r\nl PN P — g — -— . o . a
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In particular, R8 may be chosen from OH, -O0Al kyl;

-Qal kyl aryl, OHeterocycle; -O0Al kyl heterocycle,
wob@sasr4d he heterocycle is optionally substitetEEPWS/657571

=0 or al kyl; -O0Al kyl-0O C(=0)-Al kyl;

- 0Al kyl - O C(=0) - OAl kyl ; 40A|ky| C(=0) - Al kyl ;

- 0Al kyl - :-Arl\/\,hereintear u
mayn DER PO uER A1 i SOBUTISNE & (5 17 GRS. SeleRigds from carbon or
hefé%é’c@% %rtr?érk\DPfé(g/eg’_f @Hgﬁ’RT %Aégﬁdg'a%gbggﬁﬁé{ fi8fYbhe up to the
maxUmJlkylnuc(be(n) of\rs’ubsfm@kéeprhionS Wlthj@qtsu@atltuent independently

s PhEA o RUSRBGHSOAL by RSB BT SERRUFLOR Fpvno

aIkWarﬂ dmt@émgmlmyp goup, or T and T form together
the N atomto which they are attached a

N- cont ai ning 30 Heterocycle optionally substituted

W - 5 ) al X
R st slecaed Horm milde ™ iRy, o

O)Ralla/h,d—CRb (@)ecycic g nd@rt Oyalle) cOt@0- Eyaivalkyl gwhgesin ris 0 or 1;

al kyl , hydroxyal kyl, -0-al kyl, al kenyl, perhal oal kyl,

- C3- C6eycl oal kyl , heterocycl e, heterocyclyl al kyl and

aryh, Eﬂé‘s’e‘ﬁ'tﬂ agboNMDo?OP&.é%%ﬂé&@&%%ﬁ’ 21309 Lgﬁzéﬁélsﬁ of -O— ;

V\herel et erocycl e noi ety nmay stitut e or
-S@)pswheraird) W@ Oh 1abk] aod Fa=Qrd \AFR@reMg@t lse@ Wi, thi-R'her N-OR,

B B SR Bt R, TR ko -SRI —stony
-cyRRIaByP Bl BEThERaAREGHed from 0 and N, wherein the ring is

unsubstituted or substituted with hydr oxy,
hydr oxyal kyl , 5hydroxyal coxyal kyl, am no, al kyl am no,

Sy %1 ) A S RO e Bentn g B i atachec

to tHeecydnuemtgl aruqmr@vxd@adanqgrznmhw@e@fsefswtéwfren( i )to 9 wherein m
wherein: 10the -Q0O2R7 group represents a - F
Y5

repseses dae BHmper P@HPﬁW@”% RerEbsubsifidediwithg F1’f1e¥ﬂ é’@%‘ﬁ
a hydrogen or a Cl-C3al kyl chain optionally conprising
one or nore unsaturations and optionally substituted
byYZajepr@sdBm @) bahd&\dr, YDB)is s@eﬁﬂ(e@)ftom)a:Igoralhp(y;bnmstlri@ajf -0-;

ol APl Ehendrerobae by hiasi pdom-bir wherein

I al vl rgu
Q Egégegerg\%R*)bﬁrqiﬁ-gblg km;rlwél*ebrTAI@%cl;lﬁR 2 nﬁ’%beﬁ%ently selected from

hydogen: adlkg, exkenyl detkyngt, ~adoxyf - cmlmﬂi&yidare:fpeﬂmlnalkal
(I') represented by -02R7 and - COR8 groups, wherein R7
is an al kyl chain and R8 is -0-al kyl chain include the
CORBQs Refectée oMt {jbdupcdftﬁié’*stﬂ%yobl%/&ég@lZﬁélbyl—alkﬂ"'e@—alkyl
are useful as pro-drugs to provide conpounds of
pe'ﬂ‘@*‘?ﬁih& quq -\Mé%a Whﬁl’ﬁén R22$1 agr defined ab@lr/ﬂveandrp \!ﬁ @8 integer
sel %d n| stration. Such esters are al so useful
g erms dtes for 25the preparation of dicarboxylic
aci d conpounds of the for rrul a (1). Exanpl es of
ester derivatives of % oup are al

al R4 60 R P58 mep@n%m%Wgct& Kgam tf&@grqpo-g R%S@fngaqf)nydrogen
me?%ﬁsﬂtdot ut}ﬁﬂ’oﬁ i o aRA el Rggf)g@ﬁhlar v IHeaERaBM @;Wﬂ\éw hey are

udi mg aryl substitute erivatives thereo

attachdd foamya adyicidalkyil gdaup;l and 30 hanaIkyI wherein
al kanoyl groups have from2 to 12 carbon atons, al kyl
groups have from1 to 12 carbon atons and aryl neans
PhRBYiS %Ieé‘t@@hirabfl' thebg%hgpfco\ﬁ@l'sﬁﬁg '@)’hgﬁoeéﬁ' QBFRM Y-alkenyl, —
substituted , -0-CI-

alkphylyand cvooatb%/ 152149PCT/ EP2008/ 057571 9 al kanoyl and
al koxy groups can, where appropriate, be straight- or
branched-chain. Specific exanples of ester derivatives
of a -CO2H group are Cl-C9al kyl (e.g. 5 nethyl, ethyl,
n- propyl, isopropyl), benzyl,
1- (2, 2-di et hyl but anoyl oxy) et hyl ,
(2 ethylpropanoyloxy)nethyl

~ T o o o
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25The term "prodrug" neans a pharmnacol ogi cally
acceptabl e derivative, for exanple, an am de or ester
w@ ssh3H39 a bi ol abile ester derivative of a - QE2HEP2008/057571
group) that is biotransformed to the conpound of the
pr esent invention. A general 5r efer ence on prodr ugs 'S
dnan an The Phar Basis o
T rSESENSs SV HORMA SIOHD. Bl BEcaade rm h9SthEr itpge N atorn
to wﬁlcﬁtthég%ré Qf AR dE 506 839@n§{9§red Heterb3yédiR rin
2008/ 152149PCT/ EP2008/ 057571 10 whi ch case the sol vate
rray be a hydrate. Alternatively, the solvent may be an

(?QZIQJG%%HE XQ@F%agrOQgﬁfgé’ EE%HH%& &c’) Eﬂﬁ Egmgraetgﬁn wherein the

-COQHP@rdu@tr@preéehk&éaiceoth@?bbw Gradre esRe eival v Aéreof and the
trihydrate, tetrahydrate and the |like, as well as the

-CEBSr QWGW@S@NSV& e CGebl ggoups or an 'ﬁ‘ﬁéerc@ﬁpﬁm@d@de derivative
thdig&ei n described may have asymetric centers.
mpounds of the present invention containing an
asymmetrically substituted atommy be isolated in

opUhleskIspesiictvistherwis@ck@ terrmerused HdrehBovebl hsrsyierinave the
the art how to prepare optically active forns, such as

Megingaxrihedda tBQerQﬁi@\ﬁh c forms or by 10 synthesis from
| I t
of NG IR A d AlbrlFR, Bhlofng: piCRRE i pibih

present in the conpounds descri bed here, all the

st ‘FPrealoakyEr sedieeesnte Dl L @dIKyer @oicd) | welekginl one or more
di astereoneric, racemc forns and all eonetric

hydroggar POMSr A &Hbét'téléﬁgpdﬁ'ﬁh Be| At Htdeent uralegen t alems, for
£0 ni e o] gcifically
exz%gréat ed’ §HF¥’15pr essscg uQe_FC[ (’?Fr?es Ye the
conpounds of the present invention are con3|dered as

t of t esent inventi
P ostiob fosh Fanrasenl Aoperaloaandnked: Viamn dyeogp atom, for

e glm R h@)d_ ens_enH,hepdesiopat ed atomis replaced with
Xa Ee ectlbgc% from tF%e I ndi %:atgd 20 group, provided that
the designated atomi s nornmal val ency is not exceeded

a t the substi |onrsult |nast

cgﬁéﬁ 'ﬁaepresents AN ﬁ&é&atﬁ;e F]ocar N GLQYR - V\ggeq nay- be straight or
brefn%h@t‘:lsné\@ngl WY lZDbéa?QdﬁCbt@rWsWﬂ' théuﬁhlﬁ%rﬂeé@ﬁﬁ@émed otherwise.

preferably a human or a human child, which is

Preferred caled amoups havehhéoﬂr?eca@p@t@tﬁmsmm@r@ peeferably bawe 1 to 6
car‘MoE aBhfs | Wth@oéh%usegﬁingﬁéd %gar?é’ﬂﬂdgdg%nér Hw%$§ i&RE alkyl groups
peuti ca

sueﬁ éeMetM;zl atmuiot propst ersattactan tereliméaraiikyd ohen‘ptﬂxed]p)éry alkyl
the present invention which is effective in redu h@
grcgmsnmﬁlgper{getr‘gb thaRIgPYE -OERRM oNMBURY; i’h@ty’sm% 3-pentyl,
i n-descri bed di seases and conditions. The
OCQ rkﬂ? ?%F?olling" is intended to refer to al
processes wherein there may be a sl ow ng,

i nt I arre or, stopping of the .
o@f%@@ et O ahes el LB Shegb e At S iging.a capn-carbon
do@l%eﬁ r’rﬁgtbé‘%ﬁrgﬁﬁbf b¥arichdy 9fiving22 8 15 carbon atoms
2008/ 152149PC T/ EP2008/ 057571 11 total elim nati on of
in #1d chawearlesarspeciiedi othenvisgmbtrefesredaatkenyl graupsdeave @ to 12

car'@@@loal{ﬁ&sgli%%g%” %‘frlé' @??%ﬁ?e%ﬁmg) F ?' §|Ef §aer'boﬁsatoms in the
ch&BCEREMPDI Y dll&frﬁ;ﬁ grdLﬂbst |h@®6e5etﬁ§ﬁmopmnymmteﬁylsa -butenyl, 3-
conposi tions, osage forns which are, wthi
meifayd @t'%ﬁnélb@rﬁﬁri’f%IY'cb@p‘]eOWgﬁé?ﬂnﬂ Seneap Qeﬁ@ﬁWcont act
with the tissues of human bei ngs and ani mal s w t hout
excessive toxicity, irritation, allergic response, or
ot her problem conplications conmensurate with a
reasonabl e benefit/risk ratio. 10As used herein,
"“pharnmaceutically acceptable salts" refer to
derivatives of the disclosed conpounds wherein the
par ent conpound |s nDdlfled by naklng aC|d or base
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The conpounds of the general formula (1) having
geonetrical and stereoisoners are also a part of the

WO poognsilen. The present invention al SBCT/EP2008/057571
enbraces any of the follow ng preferred 5enbodi nents
or any of the conbinations thereof: |In one enbodi rrent

AR TRlasets 2 4 BPal PYHEBrSirt SERGHATSABING B Saron-carbor

trupqié Béh&ra%@”&ﬁﬁl%h nwbérs%.gm%%nw REARGBCRUIS E&HoY atoms in
acceptable salts, Kdr at'es and sol vates, “wherein: ,

therahairyunlegs, spmlﬂepmt eaisgRIPrefgrreg arkynyIFga’oaps hage i2tedl 2 carbon

ato%@%rguwgr g&'ﬁoﬁ#ﬂ gﬁ{rgf »geaf%?é yelt%??o (fp %%(#@ ;atgrfqg\{'@iﬁ?e chain.

Exé&?[ar%lalk@yp@@ubb iinclude e€8®N|, Bropyrigm-baginynr- butynyl 3-methyl-

ferent, is selected fromthe roup consistin
1-ipmbgerentyayb 4.4eimethybL eentyybientyal iestyny z@ﬂaldecynyl
aryl al kyl, al kylaryl, alkyl, alkenyl, alkynyl, and
cycloalkyl optionally conprising one or nore
unt{}\;dlweakyl'Onsfermraehon-aﬁomhﬂc anoro- gasrormltrwghd)hyﬂmobon ring
ns sel ecte

SySiamers bt T8 eor B amS, Preferaly Chdp e aRen AmsPreferred ring
sz%?tdf? Klot l}tﬁggﬁg %}é &H. |ﬁél98éqn G'FPl goatgﬁ?é' EYEHABIER S onocyclic

t|t sitions wt bstituent
cyc‘loalky)lendleldeIcycto@rmyl,ecydomwlacgmlopmtgbmsclsheng O)fcloheptyl, and

tha'f b |Eége)rppl%rﬁ(dnﬁglpxg,cyyq@ﬁik @@&5%1 §EHin, 85 bdamant-(1-
or 2908/ 152149PCT/ EP2008/ 057571 13 the mi ety R1- Y1

represents a group that is attached to the cyclic ring
structure X1 and mis an integer selected from1l to 5,

ATk Be e EPALeRh e RE-BEVRE o/ BRI RRRaCHRgh aing svster

of Gatﬂl 1R1eafbonestobes, i;@l@férbbl@ ODB @ ﬂt)eds@rbbngait@brrs Exemplary aryl
Y2 represents a bond wher ei n

grqgﬂ%nmudﬁphemen@phthabdmﬁemyl,.r&maa&wh@mqwi sel ect ed
from hydrogen, -alkyl, -alkenyl and -al kynyl; R3 is
hydrogen and p is 4, R4 and R5 are independently
seTlaae;ttedm% r'oetdroeyae’oop "tbetesosydlicy referhipdaogamrated or partially

he - R7 d - h
UGB OR RS ATRGIANS 3 Ko Lo BeaRy oo o et eegpeno, bi or
mﬁ%ﬁg'ﬁ@so%e%maﬁt ?éés‘frorﬁ’@rrhéﬁ‘ltb'eYeoftﬂfér‘?mg a4 hBRro atom.

group represents a - group or an ester or an
Typigalte hﬁeroedomelnch@ieedmt are aoiotimied elob axkiygen; nittagen, sulfur,

selgbﬁ?ﬁ%né et hg@s %t%\é'jsdeﬁre%)r% Bgﬁ{)@%ﬁ{sﬁ%re oxygen, nitrogen
an€Raftt. BEEble Idét@ﬁé@fc%yWeSalsWd@dIUsé‘é hhBeg¥ndbtbk of Chemistry
phar maceuti cal |y acceptable salts ydr at es and

angd?hm@s 76{in &adtian, ARCHGress) Inw219%Aﬂ96Rgag¢§42 -3% to 2-26, the
dlslé)%suFQ onhBK 'is ﬁ%reaﬂyelng&fdorr]&gd%%/ rje?ere%g.u' a (1),

Preferred non aromatic heterocyclic include, but are not limited to oxetanyl,
tetraydrofuranyl, dioxolanyl, tetrahydropyranyl, dioxanyl, pyrrolidinyl, piperidyl,
morpholinyl, imidazolidinyl, pyranyl. Preferred aromatic heterocyclic, herein called
heteroaryl groups include, but are not limited to, pyridyl, pyridyl-N-oxide,
pyrimidinyl, pyrrolyl, imidazolinyl, pyrrolinyl, pyrazolinyl, furanyl, thienyl, imidazolyl,
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as their enantionmers, diastereonmers, m xtures thereof
waemspraraceuti cal |y acceptabl e salts, hydrat BST/BPINOS/057571

sol vates, wherein X1, Rl, Yl, Y2, 5An, R3, R4, R5 R6,

m p, R7, R8 are deflned as n forrrula ().

her dlne t he .present inv r OV
ticR Qo BHaZOM bRV QUUONT DengptgReotd. (RPN TS r{vvaee%q'y' and
beﬁﬂﬁﬁhbgwe foupdi astereoners, mxtures thereof and
pharmacéutically acceptable salts, hydrates and
sol vates, wherein X1, Rl, Yl, Y2, An, R3, R4, R5, Re,

T 58 BT, SRR AR 550 TRy B hemberea

arcreaioHeref moabmuiaof |md$hc;ﬁiﬁd rWigarHﬁ@wés Wdlud’e p}/rrolyl pyridyl,
acceptable salts thereof: (Rl-YI1)

(
pyrazplyRy thieayl, ermdmyt;omrazmyi,E)tetrazolylaslnolelwl aglnphréylr purinyl,

mBBERN, RVl cal oM ccnr i Tethl o ot o he ey, 124-

thisdibzelyles, isdtieiaeolyt, Ririazoyl X1,tetkazoliR3, R&’quﬁ?&Ile& bBrzothienyl,
sobgheduBh TRy EPRGwERbe T NE mEazol, isoxazoly.

"Alkyl", "cycloalkyl", "alkenyl", "alkynyl", "aryl", "heteroaryl", "heterocycle" also

refers to the corresponding "alkylene", "cycloalkylene", "alkenylene", "alkynylene",
"arylene", "heteroarylene", "heterocyclene" which are formed by the removal of two

hydrogen atoms.

In particular, R7 may be chosen from: H, -Alkyl, -perhaloalkyl, -Heterocycle,
-Alkylheterocycle, -alkylaryl, -Alkyl-O-C(=0)-Alkyl, -Alkyl-O-C(=0)-OAlkyl, -Alkyl-
C(=0)-Alkyl, -Alkyl-O-C(=0)-OCycloalkyl, where the Heterocycle is optionally
substituted with =O, Alkyl.

In particular, R8 may be chosen from: OH, -OAlkyl; -Oalkylaryl,
-OHeterocycle; -OAlkylheterocycle, wherein the heterocycle is optionally
substituted with =0 or alkyl; -OAlkyl-O-C(=0)-Alkyl; -OAlkyl-O-C(=0)-OAlkyl;
-OAlkyl-C(=0)-Alkyl; -OAlkyl-C(=O)-Aryl wherein the aryl group is unsubstituted or
substituted with one or more halogen or alkoxy groups; -OAlkyl-C(=0)-Heteroaryl;
-OAlkyl-C(=0)-OAlkyl; -OAlkyl-C(=0O)-Cycloalkyl; -OAlkyl-C(=O)-NTT’ where T and
T, identical or different, independently represent a hydrogen atom, an alkyl, a
cycloalkyl, a hydroxycycloalkyl, a heteroaryl or a heterocyclic group, or T and T’
form together with the N atom to which they are attached a N-containing
Heterocycle optionally substituted with =O or alkyl; -OAIkyl-O-C(=0)-OCycloalkyl;
—NR®R®, -NR?ORP, natural or synthetic amino acid, wherein each R? and R® are
independently selected from hydrogen, alkyl, hydroxyalkyl, -O-alkyl, alkenyl,
perhaloalkyl, —C3-C6cycloalkyl, heterocycle, heterocyclylalkyl and aryl, wherein g
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R4 RS (I-F) as well as their enantioners,

di astereoners, m xtures thereof and pharnaceutically
waewepsdald e salts, hydrates and sol vates, wherBCTIEP20¥4/057571

R1, Y1, 5Y2, An, R3, R4, R5, R6, m p, R7, R8 are

defined as in formula (1). PBeferably, in anyone of

f@(r)erlﬁ hej\*ﬁ(tel)ocyéle ﬁ%&ﬁt}? gﬁ?ﬁ) Q%M@Hi)étltﬂﬁgf) éf gpé%q":fbtedl yith alkyl or
R? 3MAoRetdfethH I Bf N|taogeh| athin to Wwhidh théy afe ettébh&) m&Y form a

(I1-F) YZ represents a bond or -CH2-; nore preferably,
5- G{merr@mreémﬁtsrowyblmdng containingr eReretbroatoma setseied fism O and

(\q‘/’ﬁ%% Phé! I—ﬂ?rgs Aubdtltu@h of lrs'u%titu eld'S% rb%' ar@é;_zorhydgog(yamw
hy@?@&yéll@dxyﬁmwe arfibioe  Akphetiad) )dlaIWJaﬂrﬁﬁ@p%%ﬂél@bﬁycﬁarbonylamlno
Preferably I n anyone of fornulae (1),

a|CPKyQﬁ)rb0'(‘Y|aB)|n0(l C), (1-D) or (1-F), Xl represents a
phenyl group. 20Preferably, in anyone of fornulae (1),

(1-A), (1-B), (1-C, (1-D), (I-E) or (1-F), R3
r elpr ersee ptefemed \ethnlogpiiment, the ifveaftionatroyidesra sompoeandfof formula

f | | | | | | , I -E
W?{erlg'na%(a%d (R5 rzepr((esen% a(hdeOg((en )25 ( ) o

Prg er@?%gy dr&erf"ﬂ%@%@eﬁﬂ‘a ] 'I-F‘Srcfd or &h eBler cﬁér J% ive thereof,

(I- resents a rogen
whereial Ry Irepresents ephydregen 01 a;ﬁ‘d -(i@lal@yll Cheh apt]eralwocmmprising

on%oﬁet hgﬁ@\é\nah@?éhe N to%rt\]/%yv\g“b%tl}tgg%ygre attached a

ZOQﬁL@@@@FQTMyEPZOOSI 057571 16 Preferably, in
anyone of forrrulae(l) (1-A, (1-B), (I-Q, (I-D),
(IbE)O&O((D){-IC)/dOé%whOFRl identical or different, is

alo, an aryl, arylakyl, -alkylaryl,
)j%tg%c&élﬁc%r%u ycl oal kyl , each being optionally
wh%té)ﬁttllé Oterdh, amadebiifeess abb\ic AB\@ A Jﬁl’cﬂhﬂlly,suBétltbﬁed by one
sel ected from an opt i onal | y substituted aryl group and

or oK@ Ngloas Claepatiyl OarES Irous: @nﬁr ef erred conpounds are
Re8BRReRs O ekl OARIREDAR § Zomand the
other RL is a phenyl group; each R3 is H R4=R5=H;

Suitable ester derivatives of compound of formula (I) represented by -CO2R7
and -CORS8 groups, wherein R7 is an alkyl chain and R8 is —O-alkyl chain include
the compounds wherein alkyl chain may be C1-C12alkyl. They are useful as pro-
drugs to provide compounds of the formula (l) wherein the -CO2H group is formed
in vivo following administration. Such esters are also useful as intermediates for

the preparation of dicarboxylic acid compounds of the formula (1).

Examples of ester derivatives of a —CO2H group are alkyl, alkanoyloxyalkyl
(including alkyl, cycloalkyl or aryl substituted derivatives thereof), arylcarbonyl-
oxyalkyl (including aryl substituted derivatives thereof), aryl, arylalkyl, indanyl and
haloalkyl: wherein alkanoyl groups have from 2 to 12 carbon atoms, alkyl groups
have from 1 to 12 carbon atoms and aryl means phenyl or naphthyl, both of which
may be optionally substituted by —C1-C4alkyl, —O-C1-C4alkyl or halo. Alkyl,
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R7=H;, and 15COR8 is CO2H or an ester or an amd

t hereof; including R8=0Al kyl or OAl kyl C(=0) - Al kyl,
w@soosabli4as their enantioners, diastereoners, POCREP206S057571

t hereof and pharmaceutically acceptable salts,

hydrates and sol vates. 20In 8ne preferred enbodinent

alktfagg}ﬁl]p%ﬁaee%@bg\ég%n“ ogﬁﬁr dgsaéaproppg rE) s?ralgtt or branched-
chdinf 4- [ 5- (4-1 sobutyl phenyl) -1, 2, 4- oxadi azol - 3-yl ] benzyl

| pi peridi ne-4,4- drcarboxyllc aci d

1-(4-{5-[4-(3-nethyl but-2-enyl oxy) phenyl] -1, 2, 4- oxadi a

RS SO Sty oo
AR PSS e N o mogen . o

prqﬂap@a{%y)m@ihybr |1d(?n@th¥|m0@$f&%4%&?llhé{t e 3(.4-dimethylbenzoyloxy)-

o D NN 88 s

é@l%&ﬁ@%ﬁ%@%{/l@ﬁ%ﬁ&hw R ANBLriyibthyl- benzoyloxy ethyl,

cycl opro heny1l 4- oxadi azol
plwlpﬂ@ﬁymetbvlpme@eﬁwl,4phe@pr@avlb(%«§42atr@uomﬂmeﬂh;ﬂr 2-naphthyl,
_ di .
2 41d| Aeg;ﬁrﬁéﬁe ehzm;_ - M ygg‘téfngfngqﬁaw,) (%g(rgg%}(%/'c[i tif ﬁro?é‘tﬂ, | Fvoxetil,

promtlbm(flteh'ﬁhydropyran 4 onxycarbononxy)methyI (dloxolan -5-yloxycarbonyl-
enyl) 1, 2, 4- oxadi azol -

(4-is
oxy, mfﬁawzyr f M%é?wye ra4: ﬂ?Wﬁ?&fw'%yéet%noﬂeﬁmolan -5-yloxy-
robenzofuran-5-yl1)-1,2,4
Ca%Ohgﬁgyg%%ﬁ gﬂ@?f@@ﬁf§Paﬁﬂ%§¥Pdlne 4, 4- dlcarboxylate
1-{4-[5-(2, 2-di met hy1- 2, 3-di hydr o- 1- benzof uran-5-y1)-1
2. 4-oxadi azol -3- =~ . .
10??‘?’6‘8?%?*%”‘&% ARIVRIVES T L Pk graup grg HHalkyl, NHcyclolkyl,
NHEiKetyi,5- N alidymli fN%@ylphq{JMﬂaet‘b'r&ér)fr 1, ﬂH‘é’r}ﬂxadﬂH@@tural or
3- yI]benzyIIplperrdlne4 4-di carboxylic acid
unnatpralfsynthetictanioe csidshesone-groligepeptidesdadi azol - 3- yI |
benzyl | pi peridi ne-4, 4- dicarboxylic acid
15-1-{4-[5-(3",5" -difluorobi phenyl-4-y1)-1, 2, 4- oxadi az
ol SBevifit lkxampiépopanida derlvéltr\éscfbfcaiL@@(z}‘l geouRcaré NHMe, NHEL,
1-%4-&5;&4-tr|fluoronethél phen 4- oxadi azol - 3-yl
NH-tBHz {iHavp AHRieRamY4 N e He by m"d ?a@FaLPhenyl) NHFuryl:
1-[4-(5-bi phenyl-4-yl-1, 2, 4-oxadi azol - 3-yl ) benzyl ] pi pe
ridine-4,4- 20dicarboxylic acid
1- E)darhble(s4df r nhturar mretslyotqqmmerayrjmel,azrd%- onelddez bisirz, y valine,
| 1 henzyl | pi peri di ne4, 4- di car box C ac
phatyBre Bl aNRdRe kg Tie. B SloletisTiRfng B1e Hey 1 | bens
yl | pi peri di ne-4, 4- dicarboxylic acid 25-
1-{4-[5-(4-nethanesu|fonylphenyl)-1,2,4-oxadiazoI-S-yI
] bEme eI psedrdighenednst-adipbarmeegibgically iatceptable derivative for

xdgblE) ARl G e U R Eos A RISAbtAe alile Bt BCEH group)
that is biotransformed to the compound of the present invention. A general
reference on prodrugs is Goodman and Gilmans, The Pharmacological Basis of
Therapeutics, 8" Edition, McGraw-Hill, Int. Ed. 1992, "Biotrans-formation of
Drugs", p. 13-15.

The term "solvate" refers to an aggregate that comprises a compound of the

invention, with one or more molecules of solvent. The solvent may be water, in
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1-{4-[5-(1, 1-di net hy1-1, 3-di hydr o- 2- benzof uran-5-y1)-1
, 2, 4- oxadi azol - 3-
w@yBjikamzyl | pi peri di ne-4, 4-di carboxylic acid PCI/EP2008/057571
1-(4-{5-[4-(2,2,2-trifluoroethoxy)phenyl]-1, 2, 4- oxadi a
zoI 3- yll benzyl) pi peri di ne-W, 4-di carboxylic acid WD
08/ 152149PCT/ EP2008/ 057571 18
th ' 4955 11§ &ngﬁr’ & MahPendYidhatho MEEMAtVEl. 2hg _Soltpay be an

orga%c %bi\/‘éﬁf‘z‘%u@ﬂﬁ%r bé’rh?@uﬂdéb@'tﬁé”d}‘@ﬁrﬁt' Fhvéﬁ!lé’n may eX|st as a
1-{4- 4-benzyl pheny oxadi azol - 3-yl | benzy

hydnaés,i dndgdmg4 amrramrqhmdyatec ddsmydraie hemihydrate, sesquﬂﬁ)ydrate

irggtate) GirpvhaRREn S Ve I HEl yoiné s §EBEAARG soradd forms

1-{4-[5-(4- isopropenyl cycl ohex-1-enyl)-1, 2, 4- oxadi azol
-3- yl] benzyl | pi peridine 4- dlcarboxyllc aC|d
1- [a€ pgmpeundg ﬁ&lh@fsqu@edjmayd}ayezeqy@mm@mr%ﬂm%y@pmpounds

of !erz)%/lébf%enzyﬁfpi F())Zwr F%?tr%n”lg Ay asyémwetrl?alla( subséltuted atom may be

isoﬂatédlnlﬁ &ap(tE:aﬂ% lamo@lqvhmg}eMé garlﬁu? At Zs Megkadownodn they hiftbhow to
enz | peridine-4,4- dicarbo iC i ,

prepa{é i ﬁy eaC&Wﬁetqame.w& 8 By rﬁﬁeb@n £f efacemj¢ fefhy or by

hthedis 2rdmo¥% ﬁjéeﬁlo Re starti G vio Y b
> r?%enzry | pf per d%%eeff ing. [ngrerials; Seometrigisomers of double

borlds{ 4ufhh asplekre opd flrehhran-dls@ bé- maelmtamdhefboymgolmdsyrﬂescribed

neff, Al e (aeter oA ey U BIg/es - hers: Alb ghifpl slfstgrepmeric

radehlﬂénféyrhbpérﬂﬁrdlldgi@&ﬂefhcdis‘éﬂﬁé%%%rh% 8¢ iz compound_are jntended,
- (4- benzy di f 1 uor ophenyl) -1, 2, 4- oxadi azol -

U”@SSZ@W Ftﬁfﬂ@wemlswr pulithe- isometicc mHbsig | $recifially indicated. All

pr<€;1 isg?%gﬁe@ r@ g&*@éé#g aﬁ%@m&lgg gé?dt‘ngz es%n¥ 'ihO&Rfon are

corsifléretitad gart 3f thedpesent imbention.) pheny1] - 1, 2, 4- oxadi azol
-3- yl |l benzyl) pi peri di ne-4, 4-di carboxylic acid 25-
1-{4-[5-(4-et hoxyphenyl)-1, 2, 4- oxadi azol - 3-yl ] benzyl I p

: N piAv
| A eI Sy el an e, ¢ more
hygrogeng @ni tthe_rrmsdgribtediad:@nbsxgphacedtwm a selection from the |nd|cated
grqlu_g{ g] égpéé _thétoﬁ{ezg gy%t)ggfﬁ lzngld:rgg gglle%éf/) I|s not ekggenged and
thahr{é‘sl[ulést(tén&wés%%wb ¥ Ebmboting: Oxs\g azol - 3-yl ] benz

pi peri di ne-4,4- dicar oxyllc aci d
2008/152149PCT/EP2008/057571 19 nono-1

ASEEY g% %%'?om%ter l"};g&%yg&'}ﬁ%fﬁ?% o5 ObAerhgl%gieél hiharsuch as a

mdnﬁkﬂaldr ef@r@@y@mﬂn@h%r a human child, WhICh is afflicted with, or has the
nono 2-di et hyl pr opanoyl oxy) net hy

1
potepiuagiq D |aibeisei pritengne 401, marejdiseases and conditions described
her 4- oxadi azol - 3-yl ] benzyl | pi peri di ne-4, 4-di car boxyl at
€ 5- nono-5-net hyl - 2- oxo[ 1, 3] di oxol-4-yl nethyl 1
-{4-[5-(2-fl uorobiphenyl 4-y1)- 1
, 2, 4- oxadi azol - 3-yl | benzyl | pi peri di ne-4, 4-di car boxyl at
e As used herein, a "therapeutically effective amount” refers to an amount of a

compound of the present invention which is effective in reducing, eliminating,
treating or controlling the symptoms of the herein-described diseases and
conditions. The term "controlling" is intended to refer to all processes wherein
there may be a slowing, interrupting, arresting, or stopping of the progression of
the diseases and conditions described herein, but does not necessarily indicate a
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nono( i sopr opoxycar bonyl oxy) net hyl 1
-{4-[5-(2-fluorobi phenyl-4-y1)-1 ,2, 4-

wo@xadiiszaad - 3-yl ] benzyl | pi peri di ne-4, 4- di car boxptBER2008/057571
nono- 1 (cyclohexyloxycarbonyloxy)ethyl 1 -{4-[5-(2-fl
uoroblphenyl 4-y1)- 101

tot%l élﬁm(r)m)é %@ph%%s ben r(i[%{/r%lp oms, a4n %sclﬁgend(e% to include
Tdﬂﬁc&%%ﬁhéﬁf@ﬁﬂEHRﬁM&uéeyl) 1 ,2,4-oxad iazol - 3-

yI benzyl | pi perid ine-4, dlcarboxylate 1
- (acet yl oxy) et hyl nethyl 1 -{4-[5-(4-isobutyl phenyl)-1

| n eé g%géﬁ]eégﬁ h}g/?’?é(%/rglsggﬂZ%glpmgceut%ally acceptable” refers to those

comfagﬁd@nﬂéwatdo@@vdp@sxtmt bVHoQ@Q@fdrr’rib which are, within the scope
5-(2-fl uorobi phenyl

of soungd gastical 2elgraen, ]Sbéﬁ@?l fpbicﬁéﬁalCHWi@ theisgues oh xynag beings
ang§ a3, gﬁ'ﬁ?‘% (E[g[tr% !Ic% é\gé(%o&%ltvl)rﬂhﬁ?éﬂl Aty ietionbe, or other
prob?em -coxadlicatiohs Seyinjdrasuzatel withpeareasoreable Bedéfitaighaayiv at
di (i sopropoxycar bonyl oxy) net hyl 1
{4 [ 5-(2- quoroblphenyl 4-y1)-1 ,2,4-

Zoﬂé @%Eé?\%rlelgo eny&%l@/eddc@b&%él sénsh efd8 888 Bves of the
dISplZ)Sed(DOHQO’mIIS \/Bhgﬂe]rbmezgarem ooinppuhdlirimmdifiedlby making acid or

pasd pits BerdY ThB i Daeryticalv,Aepeptabie saliinglyds, e, opnventiona

nob{Jt&ﬁé '%ébfé 6F‘tﬁl@h9é{t‘éhﬁ>§}zta®%oﬂnurﬁsg!t§ f BRXYareht é@ﬂn@o@ﬁd formed,
5-(4-isobutyl phenyl)-1 ,2 oxad 1 azol -

forye]@mn | freen mnat@kmmuam@upan@rgﬁmqawdsarBg&yexample such

00@%{’?'2”?‘5”?5 10XiG U5 PREAGtNess derived 1o, RQI9fy s agids such as
hydrio]chbﬂuz,yhydﬁjﬂﬂwr?nmr?o%ﬁyctmfé}mcamo%phdndl wigldoany Ithé like; and

thezsltsyprepared fob PEIANIH SRYS- SHGS BCete, ORI SHICCHIC, tartaric,
C|t€t0yrhb§?r?%éxy§ﬁ%hlﬁbn%ﬂé§2ﬂféﬁfcl Yt RBfic! glutamic, benzoic, salicylic,

nononet
toh(ﬁer(e{s@fbﬁrc( éxal&mtﬁumylhphmjéla -dnd thedhilex ddirten laddition salts include
henz m no) cycl obut ane-1 , 1-dj c arbox%/ ate
Lol &l EU, é‘i"/ E#DE @ BE5TEIMIN NG AB etc., metal salts

suc;:}? % 4obiRnf Apdtﬁéé%@%&lﬁﬁm 12m%02nﬂag%§mnazol

enzyl | m no) cycl obut ané- 1, 1 dlcarboxylate
3-{4- [5 (4- |sobutylpheny1) 1, 2, 4- oxadi azol - 3-yl ] benzyl
am._no cIo 1, 1-di bo lic id 5- . .
SR8 SRR ARl Stk 85 e Spikssnt dnugngions can be
sthbQQééWo@rﬂH@Eﬁwﬁt @Bﬁﬁio@ﬂ@ v&huéh ot iR Wdsic 8€a€idic moiety by
i so

{4 utyl phen 4- oxadi azol - 3-yl ] benz

CO@Yﬁﬂi@ﬂ@kf@thﬁ@ﬁbﬁ@ihqiSd C{@ﬁb@'l&y Isueh galtg can be prepared by reacting
I

the] 5o a5 90 Past TBEs & Shse S boutar Wl b b A Rstc amount o
the%;ﬁr{réphéte(t?asfé orodeidirpvaterlordn ﬁb)orgaﬁlc%m@tm @zinla dixtlide of the

benzyl | met hyl am no) cycl ohexane- 1, 1-di car boxyl i c acj d;
twa._Ganenslly.N4n-aeyents B}?@Hﬂ/hk@femﬁthﬂ @fﬂ?%tﬁ'éﬁiueé%ﬂdetsﬂp@pano'
or ?&Ydﬂlglms%gé ngt‘eﬁéﬁl%(ﬂ't ;ﬂ/|s‘f€;c{?g§tygd§¢e agdid: are found in Remington's
PhaFr{laCQLﬁrc(aQSEIemoes; b?tpfmhyltﬂaék P]kalahllg Qmpain;azﬁﬁstd}n AA, 1985,

p. %%éxang IBE-L g n@t ﬁ,‘y@) ég@p&oxlyl gboock of Pharmaceutical salts -

Prépe{lﬁés? S@fe'?_:l‘léﬁraﬁ‘rd)'lﬁée'\bﬁe)ﬂ\/ﬂ% 43082, 4ﬂr@X§%b%%9Fes3OAWMﬂch are
nzyl [ 'pi peri di ne4, 4-di carboxyli'c aci'd (2-oxo-propyl)

he@tyencorporated by reference.
1-{445- (2- Fl uor o- bi phenyl-4-y1) 41, 2, 4] oxadi azol - 3- A- be
nzyl | - pi peri di ne204, 4-di car boxylic acid
(2-furan-2-yl-2-oxo-ethyl) ester
1- {445- ( 2- Fl uor o- bi phenyl-4-y1) 41, 2, 4] oxadi azol - 3- A- be
nzyl | - pi peri di ne4, 4-di car boxylic acid
[ 2- (4-chl oro- phenyl ) -2-oxo-ethyl] ester
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1- {445- ( 2- Fl uor o- bi phenyl-4-y1) 41, 2, 4] oxadi azol - 3- A- be
nzyl | piperidine4, 4-di carboxylic acid

W@ 2008053101 | n-4-yl -ethyl) ester PCT/EP2008/057571
25-1- {445- ( 2- Fl uor o- bi pheny1-4-y1) 41, 2, 4] oxadi azol - 3- A
-benzyl | - pi peridi ne- 4, 4-di cB boxylic acid

t b met t

T {085 EPmARIET o o) B rganeral 1ionmuls o aeiiag opeampijoal and
steha@mdﬂnewsfé sspedpt 6 frrihosatidre acid

(3-net hyl - 2- oxo-butyl) ester

1- {445 (2- Fl uor o- bi pheny1-4-y1)41, 2, 4] oxadi azol - 3- A- be

nZ'YI%él ﬁﬁg; n&%ﬁﬁ A'élgi C%@’H@%ﬁ% ]C a gl gi the following preferred

emboﬂﬂﬁéntébr%mymh@b@hmyahoﬁsuﬂé«ébfZ 4] oxadi azol - 3- A- be
nzyl | - pi peri di ne4, 4-di carboxylic acid

(2-cycl opropyl- 2- oxo ethyl) ester WO

20@l é&%%}é?uor el %2& %Z@%ﬁnio& provides a compound of formula

(-A)Z 4] - oxadi azol - 3 A— benzyl | - pi peridi ne4, 4-di carboxylic
acid [2 0X0- 2- ( 2- oxopyrrolidin-1- y%g ethyl] ester
ﬂ] oxadi azol -3-A-b
aci d CO,R7

enzyl | - pi p@ﬂf‘dm A-th

di net hyl car banoy t hyl

5- 1-{445- (2- Fl uor o- bi pheny1- 4- y3 di azol - 3-A

-benzyl | - pi peri di ne- 4, 4-di car boxyR# cRam d E&R2yI

ester 3, 3-di nmethyl-2-oxo- bu p/é ester

1-{445- (2- Fl uor o- bi pheny1-4 )41, 2, 4] - oxadi azol -3-A-b
asenggll | -g8 pehedi neﬂenftmmewarbaﬂaéterecaﬁér@ beniregst tiereof and

3- et hyl - 2- oxo- butyl ester

phqﬂ’@aﬁ%ﬂ'@”ﬁﬁ%ﬁ%a@?pﬂ@@ﬁyﬁyqa%w @'M?teéx%!?ﬁf%% 3-A-b
X1ERAY N RODRH REHE RS ) GIRPORYIE e as in formula ().
hret hyl car bangy| er
1- I?Mérabgﬁ Hhenwwenbowppemwdesﬂfegmpéamdpﬂfformnﬂml(la&)o\h/herem:b
enzyl | - pi peri di ne4, 4-di carboxylic acid
(tert-butyloear banoyl - metMhy] ) ester
1-{445- (%@M bi phené(l-/ -y1) 41, 2, 4] - oxadi azol -3-A-b
en@ﬁl | - pi pexidi 4-di carbo yI_i c acid ethyl car banoyl
nmet hyIS ester
15X14d gdenyi2- FI uor o- bi pheny1l-4-y1) 41, 2, 4] - oxadi azol - 3-

A-benzyl | - pi peri di ne- 4, 4-dj car boxyl ic acid

[ 236 RL, ('gyppgqal, ar rginiferynj,_ st Bpleptadsfigm the group consisting of
hy&ro{Z;éﬁ5h£|% E ﬁylpﬁgl Caragkéégy) I‘égw agr‘blda|f2%?‘9|'k9r%?yl, A, Bikenyl,
alkﬁlﬁyloxaod(cgfctoaﬂqd |o:|ht|nﬂlal43y tomprriinigl oes toermore unsaturatlons wherein

theeﬁ 4?9?0 g Frw £ Oéxglg @C%Qg&&lqrélrﬁpgtéag a oms selected from
caMo?Qﬂ*HH%éFd‘a%r‘H@”ﬂYﬂheWH&‘elh @a?fhem s gptionally. substituted from one

(2-Fl uor o- bi pheny1-4-y1)41, 2, 4] - oxadi azol - 3- A-
upéo.m>{|mp|rrpeum¢1>|eneﬂsubstltutanblﬁmgs;ltlonawltb a substituent independently

seIeX%&lArg (ﬁy{@fﬁ@ﬂﬁm bﬁgh@g' of Pefd 1 —glky}, —O-alkyl, cycloalkyl, ary,
anyPXRyli akQlaryd-afvdisstaRloatikgi;per i di ne4, 4-di carboxylic acid
(i sobut yl car banoyl - net hyl ) ester
25 1- {445- (2- Fl uor o- bi phenyl-4-y1)41, 2, 4]
gg@‘g' R Pseii - BBAY | dr PPRr 4dbbtn floff & GRUBEHiSing of 0
D)4 Abhdraintt 0 0t br Qhalﬁld l(#@%)vﬁeré%@ is O orS;
oxadlazol 3- A—benzyll-plperldlne4 4- dlcarboxyllc acid
but yl car banoyl net hyl ester
1-{445- ( 2- Fl uor o- bi phenyl-4-y1)41, 2, 4]
oxadi azol - 3- A-benzyl | - pi peri di ne304, 4-di car boxylic
acid cycl opentyl car banoyl net hyl ester
1-{445-(2- Fl uor o- bi phenyl-4-y1)41, 2, 4]
oxadi azol - 3- A-benzyl | - pi peri di ne4, 4-di carboxylic acid
(pi peridin-1 -yl carbanoyl nethyl) ester WD
2008/152149PCT/EP2008/057571 22

S O~ 1 A ~ A1 Y L 1 ~ A1
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4,4-d icarboxylic acid
[ (4- hydr oxy-cycl ohexyl - car banoyl ) -net hyl] ester
wd 2qo8451¢2- Fl uor o- bi phenyl-4-y1) 41, 2, 4] - oxadi ar©i/EB2008/657571
enzylI-piperidine104,4-dicarboxylic acid
(pyridin-2 ylcarbanDyInethylySester

1 i%o&eztyﬂ?l’f%? repe P g¥ )4]tha2t M RLeA8! é&/glic ring

strl(ndétURﬁ?Wdérﬁ‘d Im ¥4 AT Y ShrtRefrofl Aods CRRERNY h ?egr%isénts the
1-{445- (2- Fl uor o- bi pheny1-4-y1)41, 2, 4]-oxad|azol A-b

numbgypiposmons on X1 avallable for attachment of R1-Y1 moiety; and wherein

eallP K9 Ty oL iddRE PRI GRS, i ne- 4- car boxyl e

15- 1- {445- ( 2- Fl uor o- bi pheny1-4-y1) 41, 2, 4] oxadi azol - 3- A

-benzyl | - pi peridi ne- 4, 4-di carboxylic aC|d pent yl
esYarépresents a bond or Y2'is -CH,— or -C=Q—, wherein Q is’"N-OR’, wherein

oy A BT B NI v

1-{4-[5-(2-Fl uoro- blphenyl 4-y1)-[1, 2, 4] - oxad

[ nz i perid ine204, 4-di carboxylic acid
aﬁg '%ht/a 09?[]&”6’)/ 1) ester

1 {445 (2- Fl uor o- b|pheny1-4-y1)41,2,4]oxad
i azol- 3-yl]-benzyl | -piperid ine4,4-d icarboxylic acid
( SRANayRS5 exe irclep@ngkently bglertaskirem the group consisting of hydrogen
éﬂ%é 5 (2- Fl uor o- bi phenyl1-4-y1)[1, 2, 4] - oxadi azol -3-A-b
an Y\ pi peri di ne3, 3- di carboxyl i ¢ aci d
25-1-{4-[5-(4-1sobutyl -phenyl)-[1, 2, 4] - oxadi azol -3-A-b
i peridine-3,3- dicarboxylic acid

enzyl | - pi
1- thé -f@gﬂ% oyl -dHORA grenea g attached o Hagamedton, atesein the

-C(?aﬁjl Bgﬁ E%é%ys%ﬁ% 5 %66\3%?{?%%)?2 Oaahc egter derivative thereof and the

-C@R@gbr&:@/l&pﬂ@eeﬁw b- PCOBH drouieo8. 8n &¥deti oardrmeyhide derivative

aci

there@f445- (2- FI uor o- bi pheny1-4-y1) 41, 2, 4] - oxadi azol - 3- A-b
enzyll-4- isobutyl carbanoyl - pi peri di ne-4-carboxylic
acid WD 2008/ 152149PCT/ EP2008/ 057571 23
1- m4nﬁﬁhér6hModmn®MphEnp&ﬁ@nyEW@mﬁdm4ﬂewdaﬂbazmbquAﬁﬁonnwa
nzyll-4-(2-

(I- ydr oxy- et hyl - car banoyl) - pi peri di ne-4-carboxylic acid
1-{445- (2 Fl uor g-hj phenyl-4-y1) 41, 2z#] - oxadi azol - 3-A-b

enzyll-4 m1§8pr aybafm pi paui di ne- 4- car boxylic
acid CO,R7

5-4- Cycl opr opyl car banoy1- upQé>@ phenyl 4-
yl)-[1, 2, 4] - oxadi azol - CORS

3- A-benzyl | - pi peri di ne- 4- car boxyl i c*ackd
4-tert-ButyIcarbanoyl-l-{44é$52-fluoro-bipheny1-4-y1)4
1, 2, 4] - oxadi azol - 3-

asy ljvebhenzy| Ithplrpeemaﬁtlmeﬁérspardmstgtécnnasl d mlxtures thereof and

ph:er@Léqel%lfcg E%/ﬁq@tile@alts hydratthgn(} solvates le% )é1 I£1 Y1, Y2,
Ara3)RIRS; Rb oaB] R7ORe%ré duARaY s iRTIRIg(1)e- 4- car box

y ic acid
1- {445- (2- Fl uor o- bi pheny1-4-y1)41, 2, 4] - oxadi azol -3-A-b

enzyll-4-(2- : : : :

hy'ﬁ‘r éQQﬁ‘f‘(rh%‘lb89yrﬂ%’?th¢f‘-ee9t%ﬁeé‘5r'8¥a%% PEPYERS of neereund of
foraupptytj:c aci d

4- (2, 3-Di hydr oxy- propyl car banoyl) - 1- {4-[ 5- (2-f | uor o- bi

phenyl-4-y1)41, 2, 4] -

oxadiazoI-S-AvbenzyII-piperidine-4-carboxy|ic acid

15-1-{445- (2- Fl uor o- bi phenyl-4-y1)41, 2, 4] - oxadi azol -

A-benzyll-4- met hyl car banoyl - pi peri di ne- 4-carboxylic

acid

4- Et hyl car banoy1- 1-{4-[5-(2-fl uoro- bi phenyl-4-y1)41, 2,

4] oxadi azol - 3- Abenzyl | - pi peri di ne-4-carboxylic acid

1- {445- (2- Fl uor o- bi phenyl-4-y1)41, 2, 4] - oxadi azol -3-A-b

enzyll- 4-

o A I L L I T L .
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4- Cycl ohexyl car banmoyl- 1-{445- (2-f | uor o- bi phenyl-4-y1)4

1, 2, 4] oxadi azol - 3- y1]-benzyl | -pi peridi ne-4-carboxylic
W@e008/152149 PCT/EP2008/057571

1-{4-[5-(2-Fl uoro-bi phenyl- 4 yl) [1, 2, 4] - oxadi azol - 3- A

-benzyll- 4-

30( nor phol i n-4-yl - carbonyl)plperldIQ -4-carboxylic

acid CO,R7
4- Cycl obut '8 i@ 1 wor 05 bi phenyl1-4-y1) 4
1, 2, 4] - oxadi azol 1] - benzy g edaoxyl i c

4

4- Cycl opent yl car banoy1- 1 R4 RS
-{4-[5-(2-fl uoro-bi phenyl - 4q -[1
,2,4]-oxadiazoIS-A-benzyII-g' eri di ne-4-carboxylic

asacwdll as their enantiomers, diastereomers, mixtures thereof and

ph@r@%p%ijtl aldyzgggerp(%aglleps%?ts %ydraYels) a4nld §o|f‘/£te%x%?1'e?éﬁ'x13 R’ RM Y2,
Arggﬂi@'%qgﬂ,_ﬁﬁ,cﬁa&h%%%! R2r R8I HefiRba e ifiaenfa ¢pr boxylic
1-{445- ( 2- Fl uor o- bi phenyl-4-y1) 41, 2, 4] - oxadi azol -3-A-b

enzy

hydr 85?9%“?”‘}’0%?%% 18 BERRED MESHIAN ArAwUdas (3 pppeund of
kyhﬁmﬁgLy ):benzyl ester 4-Cyclohexyl carbamoyl-1

{445- (2-f1 uoro- blphenyl 4-y1) 41 , 2, 4] - oxad

i azol 3-y1] - benz plper ‘ @rboxyl ic acid

benzyl esmewnJ ¥ oyl -1
, 2,8 yoxadC$-87Zo0l -
yl] benzyII-plperldlne 4- carb0‘~ achd yl ester
4-[ Bi s- (2- hydr oxy- et hyl ) - car banoy1]ra1w64- [ 5- €28% | uor o-
bi phenyl-4-y1l)-
[1, 2, 4]oxad|azol 3- Avbenzyl('Q& peri di ne-4-carboxylic

yI te
o 1 We T8 Bl CEmnmgTe: 4 SIS o/ RRUES - egey o0
phanmaycmmd;aﬂx deceptable salts, hydrates and solvates, wherein X1, R1, Y1, Y2,
Arﬁﬁﬁ%dgzg,ﬁ%s SREVE) B RY W SR RATRY L R g g e 4- carbox
1-{4-[5-(2-Fl uoro-bi phenyl-4-y1)-[1, 2, 4] - oxadi azol - 3- A

-benzyl1l-4-(3-
hylo:hr gaalyapptheml ¢mbodimgnt; dlae uagent Fiveetion i providesacdorgund of

forilf, g s &h%rm%ceaﬁt'aﬂ'&wace@tw? A 19Pcadi azol -3- A
- benzyll 4- {4(R|i \217
hydr oxy- et hoxy) - e
-yl -carbonyl | - pi pe

ne- 4-
= "')

i cF20awiAt
Yoy Ths 2¥{4<[ 5- (2-f | uor o-
bi phenyl-4-y1)- R4 Rs  COR8
[1, 2, 4] - oxadi azol - 3- A- benzy) | =\pi peri di ne-4-carboxylic
acid nono(isopropoxycarbon F@xy)nethyl
as 1- Wvé#5-4$- raeihoxymalonhesen-dasté)eonders, mixtures thereof and
2, 4- oxadj azol - 3-yl ] benzyl | pi peri di ne- 4, 4- di car boxyl at
ph@rn@@eqﬁ@ﬁuﬁb@wtable salts, hydrates and solvates,
wh % -[ 5- (2-fl uorobi phenyl-4-yl1)-1, 2, 4- oxadi azol -
yr énzylIpiperidine-3,3-dicarboxy|ate nonoet hyl 1
- {R4[ 5y, K25 ArudRBHRHNREYREARY LIRS 1p ,afe defined nazblove-
yl ] benzyl | pi peri di ne- 3, 3-di car boxyl ate
benzyl (i sopropoxycarbonyl oxy) et hyl
1- 1
o ot Poseh, hion, Provides fosaagund of
ﬁr&uﬂ®éﬁiyl 5- net hyl - 2- oxo-[ 1, 3] di oxo1l- 4-yl net hyl
1-{4-[5-(2-fluorobi phenyl-4- y1)-1
, 2, 4- oxadi azol - 3-yl ] benzyl | pi peri di ne- 4, 4-di car boxyl at
e WD 2008/ 152149PCT/ EP2008/ 057571 25
(1 sopropoxycar bonyl oxy) nmet hyl net hyl
1-{445- (4-i sobutyl phenyl)-1, 2, 4-
oxadi azol - 3-yl ] benzyl | pi peri di ne- 4, 4-di car boxyl at e
nono- n- pr opyl

T L T ] A AN A ~ A Y L 1 ~
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15- 4- D net hyl car banoy1- 1- {445- (2-f | uor o- bi phenyl-4-y1)
41, 2, 4] oxadi azol - 3-

wQ 1joshenay! | - pi peri di ne-4-carboxylic acid PCT/EP2008/057571
but yryl oxymet hyl ester
1-{4-[5-(2-Fl uoro-bi phenyl-4ty1) 41, 2, 4] oxadi azol - 3-A-b
enzyll- 4-( 3-

hydr oxy rro - carb 1) - pi periydi ne-4~cakrboxyl i
c acid § 5% I Y%3st @ OiRY
20-4-Di nethylc. oanoyl 1-

a4 (11} 1§QRE. y1)
41 , 2,4] oxad iazol -3- yl]-benzyl BT P
ine-4-carboxy|ic aci d i sopropoxycar bopg\W o t hyl

ester R4 R5
1-{4-[5-(2-Fluoro-bipheny1-63%1)41,2,4]oxadiazol-3-y1]
- benzyll-4-(3-
as hy@epxyady rtheiri dem@ntibnmbord{éétemowﬁéﬂsdl Mabduresar biveyédf and
c acid isopropoxycarbonyl nmet hyl ester
ph@%nacqytlﬁeﬂm@p@wtaatﬁo?qltq f{ysui@te(smd gelvatas prign- 4X¢1R1, Y1,
4 [
V20 RARH RS R8N, B, R7,R8 arg defiped ag in formula (1)
3,3-d|nethy1 2- oxo- butyl ester

 Riesbabiva it Bovens Af mrmitas (k! g5 (o (R8) AR of (), Ar

ylcarbannyl) plperldlne 4- carboxyllc acid

1- {4-[ 5- (2 Fiuor o- b|2932?1> -y1)-[1, 2, 4] - oxadi azol - 3- A
- benzy1I- 1: |d|n-

repteyéritgr banmoyl ) - plpgrldlnﬁ -carboxylic acid
1-{4-[5-(2-Fl uoro-bi phenyl-4-y1)-[1, 2, 4] - oxadi azol - 3-y

1] - benzy11- 4- ( 3-
hy reol kol ne-t- Y - Rieri_ahng-A4y carboxyl i,
B EORAE o ST RPN R 1) v2
rep’té@@nﬁti 22 PSITLER20 08dre prEfELaldg, YA r&y@sehexy bond.
car banmoyl1-1-{4-[5-(2-fl uoro-bi phenyl -4-y1)-[1, 2, 4] oxad
i azol -3- yl]-benzyll-piperid ine-4-carboxylic acid

3, Bri =A% Z
4-?%gégﬁﬁgwiﬁéggﬁgSﬁﬁ?ﬁﬁﬁﬁﬁkg % |g|ne hcgargg I% OrQ
reptegénté 2 bone oo biphedid )p4--CEQE] a8, dEfioed ditawe! mz;rA -refergbly, Y1
| | - pi.peridi pe-4-carboxylic acid 5benzyl ester as well
repggsé)rﬁglarbg}d;m i oners, diastereomers, nixtures thereof
and pharmaceutically acceptable salts, free forns,
hydrates and sol vates. Preferred enbodi nents of the

prBredenabivhvienanyenep o vipaaulaec dhpduid (bB).10-€ br (hid)aol I(k-F), X1
' 0 selectivity for the Si Pl receptor
rep%%$&§%e&i$ﬁ@§&?®(§eptor of at least 10 fold,

preferably 100 fold, nore preferably 1000 fold as
nmeasured by the ratio of EC50 he rece tor

thereéeﬁ@lyatln A¥OBA OpfPrFEbaR(lr ( lz?s) @x%) &la%d . rFe)0r (F), R3
R ng assay. Preferably said conmpound
rep’éggesrggsggoqgé‘%&c) for binding to the S1P1 receptor of
100 nMor less, nore 15 preferably 10 nMor | ess,

SR e B 0L 10 9200 ) RS0 ) 80
an§ Xy eptors in high |levels.

edtht
nghﬁiﬁpreferred gnbodinent of the present invention
possess an EC50 for 20 binding to the Si Pl receptor

<Ry n R3PS R D A B RECT LBul ) 8%-F), R

repre¥&msi & hydkSgerPiopVAIRA Sakd ez Pé;@r‘é@éﬁtsofa EfcRAkAl RE1afll Z form
the conmpound of formula (1). 25The conpounds and

toq.ﬂthﬁrewﬁw tfe Nradomprteyerieh theyeanei ajtadhed o r@@r@bgr&gﬂhetﬁrqpycle
nunber of ways well known to those skilled in the art.
The conpounds can be synthesi zed, for exanple, by
application or adaptation of the nethods descri bed
bel ow, or variations thereon as appreciated by the
skilled artisan. The appropriate nodifications and
substltutlons wi || be readlly appar ent and mell knomn

S T L o R T L L
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In the reactions described hereinafter, it may be
necessary to protect reactive functional groups, for

we@x@spsa4hydr oxy, am no, imno, thio or carboxRCHERPMPE)57571
where these are desired in the final product, to avoid
their unwanted participationl®20 in the reactions.

Ot gahe 0y YOS PR 01 B2, (GPY o fehi\kD)s BeE) or (F),

eadh Y1, @&afnral apdifRrerts Meldbied ftdmR HbI%CtahVeﬁ'i/Qa?Mgi@yl' lkylaryl,
Organi c Synthesis, John Wley and Sons

alkyt @Hienyl, reyproatletdach lwiogeptipnalty gbstieuter as dafingd above; more

oL ] Rt v R bR S S B o o

defigsd ab&kd.on on the nature of the base to be used in
this reaction, and any base conventionally used in
reactions of this type may equal ly be used here,
Pr t parts
or MEREBerplRl comAf oS8 WSS Srnflt g 20 aihetely 03c.
sodi um hydrgpxi de, potaSS|un10arbonate triethyl am ne,
al kali netal fydrides, such as sodi um hydri de and
potassiunI\x ~de; al kyl l'ithi um 30conpounds, such as
mefrlyIsl i t hi um and butyllithium and al kali neta
alﬁgxidgimdsuch as sodi um net hoxi de and sodi um
XY & Usual |y, reactions are carried out in a
Supi=2bl e sol vent. A variety of solvents may be used,
prOVIded that it has no adverse effect on the reaction
or Oﬁﬁof Rd is whalo @rnsrdibpotheriRb iBA PHesyhgeepi eagent s
% is anpl es of suitable solvents include:
rocarbons whi ch may be aromatic, aliphatic or
cyRM@m5=phat|c hydr ocar bons, such as hexane,
cy oEg e, benzene, toluene and xyl ene; am des, such
#RYI - f or mami de; al cohols such as et hanol and
ne t her. d e t kL
Yo i vanr. Ot eYEToCn bRt intiing RETaAIy! or
OAdeCGﬁD)Amgé of tenperatures. In general, we find it
convenlﬁ to carry %t the r acflon at ate eratﬁ f q
of 8% r SRS ¢ B’ et S o r HASIEIEPTEf -0/ et an
phéﬁ%ﬁbéﬂ}ﬁaé&p}é‘@e@amTllﬁ'ﬁjrbté@aﬁcﬁ%“/él%@ for the
reaction may also vary widely, depending on nany
factors, notably the 10 reaction tenperature and the

"0 el BREBA ol T el BYbEEh S, comvound

sel@dtédlmdth@@wﬁ;p aom)gagtmgjo@f from 3 hours to 20 hours
will usually su compound t hus prepare

ed
may Be{%@c@vlé%@tym*@ﬁwﬁé Aé@@dl@@%%lh@ﬂéywperldme -4,4-
conv For exanpl e, the conpounds may be
reco?emraleg&g}“cgé%ﬁfl [1ing 15 off the solvent fromthe
r eactl dn{aqﬁ4x@3ﬂmetmnbut+2 englorgpheyyliftB4-akadiazbl-Bng of f

the sQlvent fro action . m xture, pouring the
resi Mﬁgenﬁf PIRRI eﬁé{ SWQP)W )8 action with a

wat er- L I | -
e 2ol Vo RS BhEAR F ATt 2 A S [Pz gpSricine-4.4
pr oddinarkexyliciacidesi r ed, be furt her puri f| ed by

[ L) h
YZ—EI%‘?%“I*’?M Pt DBt e 4T 2 foxadieralid 20
chr owg rrdmémmmarb&@taw y colum
chromat o[%lr‘aphy or preparative thin |ayer

chr orte @p%&clopropylmeth)d@b@m)d) he Iﬂxaﬂl@zgkﬁm hetic

proc I) where R7 is H
and/ gﬁﬁ@)ﬁ}? F%—I,m?%jﬁ '88E é om a correspondi ng
conmpound of formula (I) 25vvhere| n R7 and/or R8
represent(s) an ester function. Preferably, a
saponification is carried out, e.g. in the presence of
a base, preferably a m neral base such as OH, e.qg.
KOH or NaOH. According to another synthetic
process, sal d conpound of for mul a (I) vvherel n 30 C(IZR?

oy o I
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The reaction from (I1) may be conducted as a one step
reaction or nmay conprise the step of isolating the

wore@splisaie9 | nt er medi ate which is fornmed. 15 ThePebBp®08/057571

synthetic process nmay be illustrated by the schene 1
below. (R)p (RL-Y1)nm¥y2-CH R/ R5 1) nesyl ate formation
2) base 76

S b MSmebar) TSt cge eropvsetpheRghet 2itraradianald-

anot RAbesHMoridindl L8R arbdxyrate onmpound of fornul a
(1), Iyam?arel n C(r12R7 and orIr 8 represent(s) an ester

f unctmenemethybi 1(1411&@134%3 mefhytbuic?-engloxy kpeponilt!ng4-oxadiazol-3-

f 5wh R1, Y1,
corrpoggg%oyi p'é)@ri%é%g?g%bod@% %)ed aselr ﬁl Por mula (1 ;n
with n@orfom@mznd{mfwf (pligodudyIphéyl)-22 4lekhdiadorBove.

Ceneral ly, is reaction is conduct ed in the presence

of aYHoeRAvikeiRaridinaf dodisarteetaier ed hydri des are
hytr SERLCIS 08 AL S SR Sorrdi By 24-

pr ef e&aedzolasql]yemsjlmgmrMé -Adi- dra:arboxylaé and
| aced

| at OHyd
Ry Aot e o 8 e BN -1 GeRGLEg 8.V} bt oxadiedor3-
trie ] ; MKy cl ohexene or
cylcl ﬂex%l}gﬁee?}&rﬁhﬁglg}aned g(? ggiﬁct may then be
(par ﬂFM}[Sh@d#'ediﬂl@Rd)b@eaﬂyb'éejl) 1,2,4-oxadiazdleZgljlkemay!}pperidine-

anot eé{ Q%%Q%FPS{ ﬁ@&({)ocess, the conpound of formula (I)

y reduci ng a correspondi ng

comqmg[sg(% -flabrom nghe(n\(ﬁ -4- ww%h\@gﬁuaﬁ -3- ¥It3enzyl}§z¥@'ﬂ|ne -4 ,4-

An, ﬂEarme“R@CI(b R6, Z, R7 are defined as in formula

(1) 300 B BB R BB /PRty i e

Pg i ¢ Adkamsotyligheldp or a substltut ed benzyl group,
this reaction is carried éfﬂ)hy rogenation

{ Fandt G orifc Bueieans BHPNERY el frasgeinze ary IPaneyiperiine-
ni ckgrli Efcaﬂi&%llelémd this reaction can al so be carried
a Lew s

out w
- 1-[4-(5-biphenyl-4-yl-1,2,4-0xadiazol-3-yl)benzyl]piperidine-4,4-

dicarboxylic acid

- 1-{4-[5-(4-trifluoromethoxyphenyl)-1,2,4-oxadiazol-3-yl|benzyl}piperidine-
4.,4-dicarboxylic acid

- 1-{4-[5-(2,3-difluorophenyl)-1,2,4-oxadiazol-3-yl|benzyl}piperidine-4,4-
dicarboxylic acid

- 1-{4-[5-(4-methanesulfonylphenyl)-1,2,4-oxadiazol-3-yl]benzyl}piperidine-
4.,4-dicarboxylic acid

- 1-(4-{5-[4-(4-chlorophenyl)cyclohexyl]-1,2,4-oxadiazol-3-
yl}benzyl)piperidine-4,4-dicarboxylic acid

- 1-{4-[5-(1,1-dimethyl-1,3-dihydro-2-benzofuran-5-yl)-1,2,4-oxadiazol-3-
yllbenzyl}piperidine-4,4-dicarboxylic acid

- 1-(4-{5-[4-(2,2,2-trifluoroethoxy)phenyl]-1,2,4-oxadiazol-3-
yl}benzyl)piperidine-4,4-dicarboxylic acid
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25 acid such as aluminumtrichloride and an el ectron
rich aromatic such as anisole, when Pg is a

wo eoosastiyd sil lyl ethyl, this reaction is carri eBCDEP2008/057571

with fluoride ion, when Pg is a nono or
pol yrret hoxybenzyl group, thik¥ reaction is carried out

W th dant S as .cerium a i um nj.trate.
08/ A R EP Ha TS T 24 At E g o
formy |§er€2c§)}p"&§hcmﬁa bt gicARsbxNc hemct i ng the
corresgon ound of formula (VI% (R1-Y1)m X1

(V| ) 1- WzRiQheﬂlﬂ -1, 4xaxadiazol Ayl zyRaipeRginept, 4-

[ as in formula (1) and Pg represents
a pr (%56?@@ ﬁbcﬁp of the -COR8 function, with the
Canpqu{md[so(m isOpISpyReycdhexyl)-Had 4 dkaddzo)-3-yBenplspéiadine-4,4-

represents a halogen atomand R7 is defined as In
f or WQI'C@WP))V“C acid “Generally, this reaction is carried

out iy n,;4 ['g |E8§Fb%%‘ﬁyf&&clﬁﬂek 9% %P%?tgd%%l%

sodi ass ési um car e Of Di car bonat e
or am]be@@‘h}'pﬂpdwm éulGd:ilcaEbmoyhetabMI am ne,

i azib@cﬁc To{ BeY oA TTIGE BRI Bry bR Rradigent-

as N di met hyl f or mam de.

The rrpo ﬁé{%ﬁ{ﬁ Sa‘i% QSI ; Slr@?&lge obt ai ned by

sapori-#yidA@ flILmrobirpheey;Ipft}yt)Hn@ dpoxaciazadd-yigpayipipefidine-4,4-

fornulaéé/;ll):. 20(VIIl1) wherein RL, Y1, m X1, Y2,
YIRgICIG,  R6, Z are defined as in fornul a

(1), 1Bg- e, Garhéthyhid/cRi[8at 1]M8pO2 YAP2-9iméthQI) 1@@88oxad|azo| 3-
functl on and Pg' répresents a protective group of the

COORY!]pemev jptneridiye-# dadichrpxylibasid, such as sodi um or

35 (R (ST %‘%ﬁﬁﬁ?@éﬁ Brgfness-

(1 X) avddriboxyie seehpound of fornmula (X):
CI—!2( C1:(-%}-?5(-(CE‘§(-JmO;(t:ir;o)xyggl;))<f)1thalen-2-y|)-1 ,2,4-oxadiazol-3-yl]benzyl}piperidine-
4.,4-dicarboxylic acid
- 1-{4-[5-(4-benzyl-2,3-difluorophenyl)-1,2,4-oxadiazol-3-
yllbenzyl}piperidine-4,4-dicarboxylic acid
- 1-{4-[5-(4-isobutyrylphenyl)-1,2,4-oxadiazol-3-yl]benzyl}piperidine-4,4-
dicarboxylic acid
- 1-(4-{5-[4-(2,3-difluorobenzyl)phenyl]-1,2,4-oxadiazol-3-
yl}benzyl)piperidine-4,4-dicarboxylic acid
- 1-{4-[5-(4-ethoxyphenyl)-1,2,4-oxadiazol-3-yl]benzyl}piperidine-4,4-
dicarboxylic acid
- 1-{4-[5-(4-tert-butylphenyl)-1,2,4-oxadiazol-3-yl]benzyl}piperidine-4 ,4-
dicarboxylic acid
- 1-{4-[5-(4-isopropoxyphenyl)-1,2,4-oxadiazol-3-yl]benzyl}piperidine-4,4-
dicarboxylic acid
- 1-{4-[5-(4-cyclohexylphenyl)-1,2,4-oxadiazol-3-yl]benzyl}piperidine-4 ,4-
dicarboxylic acid



10

15

20

25

30

where Hal represent a hal ogen atom and RO and R10 are
such that they formtogether with the N atomto which

wo bawg/1501¢9 at t ached and carbon atom of (X) the BPEBEP®AS/057571

ring formed by N, Z and R6. Cenerally, this reaction
is carried out in basic condi%ions with an inorganic

v RIS Cd e o Bt A B e “Ch o Badazol s

tetr @fnyéaimﬂwlom br@%gﬁ)oxwdt@t hyl benzyl amoni um
chlori'de or aliqua process of the

i rrvem¢m(2r?a9Imtbﬂpr0iIaﬂ@N@vaemﬂ1t{ﬂdiﬁ‘cﬂ? flsoegbiptienyl-4-yl)-

The dra RG BRbaOLPENETer ik kel A

COfmﬁmd?to?lblmet@ymlo&b[’%]d%xdmywb\%thiﬁad{d [5- L RRROBIBhEKYI-4-y)-
the skilled person by ap or adapting the

orocdderexcalier e eIk, A EHAEPORAS bl ow
pr esen? | nvgh?q&ﬁc%@()ﬂy%&%hﬁ%gﬁ Egr[5 ??Jﬂ%? Lob@@%ny(l)]é W-1.2.4-
conpoxadiagbl- B*fyt]bvhzsyl}(dlperaﬁnei?féi dedrtab«ytmef or t heI

re aratl (0] a |Ca nt or C 1 N clr atl
P B Loy OB BRI A O DL -Gt L by -v)-
th t h
ot a4 adiazol SATEBREY o iRle AL R LRIABC ASROS S e
agentl- ambmmt)emytmbthyl 1s{delb-(Reftliocalpiphenylst-yl)-1,2,4-oxadiazol-3-

part| Iar II ui t abl & f.or the reat ment and/ or
pr evé( ?W @:Weaf]it -HIGPERD tissue graft

rej eqt a@@tyl&éil)@th rigg) 4@ és(ﬂSsobu {IoPBITI A1 425)bcliazol-3-
chronlc i nfl ammat ory 30con |t|ons t i ncl ud

r heuiydbenzylipingiiding-4,4-disaraxylasel | i nosi s, psoriasis,

Bt B BB o EBbl o BB 2o

33 sqlzn@daa;azlouatts]behzyltmnatmﬁg& Aididdrieoxypater y bowel
di seases, di abetes nel |l gl oner ul onephritis

at hemeRiBYed- qut@(' %tht[bﬁhii%XQ% ylme&hylsﬂe [%5(2- fiudrobiphenyl-4-
[
L B

uvei respirator
di st g sopsypakycaehonykody@metoyt eﬂét[ﬁt(gﬁtmorobtpluleryyl-4-yI)-1 ,2,4-
chroni c ,.obstructive ar di.sea i nfection

oo OxEe e VDb BRI b icR DA Gt | o

i nf | wenzm, ( 4h|§89uﬂ§§itﬁeny@‘l' izh@fhd?ﬁdl 8- ﬁ}ﬁé@‘n@l‘ﬁ?mn&}&&@l@bﬁtane-

bronchitis, resténosi s, grnul omatous di seaSe
sar cdl‘ddmastXyepractﬂy scl eroderma, Al zhei ner's di sease

it oo IR B Ak A S e dco e o

exce%ﬁbé@zwmmmmmmémM 1-Biceabdrytigladid i N cancer
net astasi s or of her di sorders. 10 "Said di sregul at ed

angi Sgéhdai(4-ignbusinpeerylré 2rte%agirggedresi s i s

g i e R T
reti Jo@ebye- flabmbipw@dyl-ﬂ%ﬂ)ﬁaiqwoaediaabl 8n, macul ar
degenerati gn cancer is selected in

part |VHQ?%4V|WQ§FW|?FT@%}CM€JB Ruiare-ds 1-Higaprodfiagid unor s,

h

o or SR SRR Al obRRhy BV, 2 aradalitis

pr evgﬁbemtg/l}t”rnetbuleargrrm‘)d:yoicdqmamedn1 dlcarboWdaier ding to a

still furth se vent n | al so
conca AUk STHeE e BB e dopeadtrina (1)
for {NBeRsympastayiLaRindcylcrihsaTenticfoox ter acting
W t h”sphi ngosi ne phosphate receptor, preferably acting
sel ectively as agoni st of human 51P1 receptor, to be
adm nistered to a patient in the need thereof.
Preferably, such nedicanent is substantially inactive
at 51P3 receptors. According to a still further

obj ect, the present invention also concerns the 25
met hods of treatnent conprising admnistering an
effectlve anDunt of a conpound of the |nvent|on for

. o e o o o o o s o



The amount of a conpound of fornula (1), which is

required to achieve the desired biol ogical effect,
wowdos/1sAany dependi ng upon a nunber of factors,PCT/EP2008/057571

i ncludi ng the dosage of the drug to be adm nistered,

the chemi cal characteristi csZO(e g. hydrophobicity) of

o SRYEReGY L sohaSuResilcledrotabiefoiche.

pati gNlbenAMthdtAR- érﬁH‘Fo?cﬁflokﬁﬂﬁhéMsi HRerBkylate | N

genefal terms, the conpounds of thi's invéention nmay be

pr-ov i3l 5+ (4-ianbalypeny!) fh3 . oxastinzai3-yi]ehaylastnelcy clepentane-
cont gi i 0.1, % w v conpound for parenteral

adm ﬂ EP%{?W"E%)?@O%I dose ranges are from 1 pg/kg

t 0. 0.3L{49f5k@- @fclckp'rdwmt@mwl -d@y4-oxabiagbesr ed dose

range Is fromO kg t /kg of body 25 wei ght
per arﬂpenw@ﬂm@meam@ﬂdbg@af XyHe@cld humans

i ncl ydgs n

dose lZIl'| glﬁu'rgrgtr)létgmqjeggl jaTlh%l 45&%@% eg'n}glab%aé ZQIH#'H@} EEIBP g ane

be adm dlcsltbm@dllmasﬁ i kely to depend on such vari abI es

as the nd e%ent f pr ress .on of the disease
bipperyr yHea

t
or- di 5{5]1’ 28-3f the
pa” :XQH%@E ouLdg?&oloHéi%néei ?:f? gﬁbekglc%.&al ef ficacy

sel ected, a ornul at1 on 300f the
c orrpdﬂ(r{él- [@X21flpomh|phe,snycﬂ-4l-yl };1 12Arogadiazadddayibsnzydimnethyl-
The co res bnventl on are capabl e of

d
bel neﬁanﬁﬁfﬁr:@hsme? FHERBGEEES o aher coreihe
termq MDESt Zleﬁﬁo Hfﬁ?é‘rﬁll-af }ﬂ) [‘1912 ﬂ]&@%‘i’aiﬁm m] bénfﬁ}pﬁigbﬁdine-

of bei ng adm ni st ered patl ent, and can

r eadidb4rdicamdetic a6, mcnzwscdlmmﬂbMﬁaBQOOS/ 057571

erabierc & HHOE bRhER AR D € YRR Rinto R IR B Bititiine-
i t self4-divartesxyéic ploRy GZB@WQLmﬁinlyyeﬂﬁ/QQﬁt@M e
conposn tion, as described hereinafte

typi c 42V Iursediphanybd-wiHE ?ﬁ&ﬁﬁe@'@P"@W']Ibew}k@péf'd'ne'
bod t d
for’ SMEHRtoobi 86 RoRERRAY e 000 g per day. -
P(rjef e‘_rﬁ?[&-(%ﬂmroiblphemd;é yl)}fﬂgé 4]®<efd|aznl -B-yIpbéfty npiperidine-
m ni stered one to four even nore
Sr ef griglc@rt?‘?@ﬁ?fc% ﬁ‘r %'O&S&VQ %529 Conpounds
provi fled 4 @Idbréﬂﬂn?ﬁ&)ﬂ Ql}ﬂ}i[ﬁﬁ ﬂﬁokd&&o‘i’h@lﬁﬁé%}l S®kridine-

CONpOSi t| 0 xture W
phar #a%dm:larbm{yllly asir@pitatiercepioemil eRoxo-esoylhester

actm T SH SRR 2R T 20Kl -oea wogpaine-

CaDS|4| @alca%mgmé%etoe@hoaﬁmnthMr éﬂ‘ﬂygfbst@raf“ cularly
inthe formo

sol uti ons, suspensi ons or
Ll o1 (ot o s Aoy - Ml oscb 0] 3ty ppigeridine-

of p r dermal ly, for
exan%}’%ﬁfc%g%ﬂ@ii?lagﬂ%é’tﬂ%}é&[rpgﬁgﬂ% Ba%?tgfaatches or

ocul af-{4gBi 2HFRIdretbipmenydA-yI Rl I, 2 e atitd zoh3-y1]-benzylpiperidine-
intra-uterine admnjstration, particularly in the

15f offt chaﬂ?é%)@’ﬁ? agid @rm@hy,l 8«:‘?%9 bayhiestet r at i on.

o SRS RIS P8 o B AP bherane

net hdgsdisarboxyioweid [i2- (t4hremeﬂ‘rmay eyt )i Z-ako-athyl] éster

SR 489@m%é’e Sy RE R hpipericine-

;I ppurmatder%%;ﬂnb%ﬁj &- Wdlckpreayl kabf&WIPBét%r PA, 2000.

Phar maceuti'cal I'y cornpati b bi ndi ng agents and/ or
adj uvant materials can be |ncluded as part of the
conposition. Oral conpositions will generally include
an inert diluent carrier or an edible carrier.

The tablets, pills, powders, capsules, troches and the
i ke can contain one or nore of any of the follow ng

i ngredients, or conpounds of a simlar nature: a 25
blnder such as n1crocrystalllne ceIIquse ~or gum

. e S o o, e
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10Al ternative adm ni strations include al so sol utions,
oi ntnments or other fornul ati ons acceptable for ocul ar

w@elwsns=ey at i on. According to a parti cul apCHEP®0O$/057571

t he conpound of the invention nay be adm ni stered by
t he cutaneous, ocular or inhdl ation route as di scl osed

e L R UL I TR ——
assoqi AHRArHINYNE %EWFZ%MQRQ-%@/FA‘SWH- Vb RUSYNPESRER C

adm ni stration routes. er features of the
i nvent{45-(2Fludsedupleerndayl L, 2 ji4iroxhadiazolid-yH-benzyheiperidine-

fol | gw escr.ipti of,, ex | ar inents that

are 3%@%%%"?%&@&%@%&E&%SW@%@FW and not

i nt end-%[ﬁ)-@QJFﬁJdreri;bhérgj_l-ub;ﬂy-FQQ,4]-85(@@@!2@It—319l]-b§nzyl}-piperidine-
internmedi ates Preparation o _

2- | dot-gisepremic agidchenryk geles 3atAtmetbyl-Seoxerhutyl estesop

H F . | f ~i.odine. L
et r el AL D02 IR B pieridine-
t ur ndngdicarthoxyfic gcidlb&¥y| eeley 3-mbthyirxdxo-pButysedteat ed

e Bl Fiarrisheny drar i aa-ouag aos Syl Ketauy bioeridine-
i : i ] d f hr.

PP £ 8icefhd ) o bR BB IR Shet e 1o

o O e eRoeby Itereyl-piperidine-

s A e S e B A R oy DBS h xt ur

is_t r%@(WF‘IJbré%ib@nr{wﬁo%)o-%i?#Z—(?Qa&?é%l{i%ﬂ%éﬁz&!}l-piperidine-

ethyl acetate 1_2 500 organi c layer’is
dri ed.pdivarbediiorcsieblicatarmeyrimnedhyl @sterol vent under

oSO AR 05 Al lskO SSDTRAEl Hberane
2- T 1 uot-dlvapbsdyyié adicCi2-ddvax 2 (pgrraiidink1 -yi-eframpddtemn  of
4- (cycl opropyl net hvf | benzoic acid 10Step-1 Scheme =

- 1-{4-[5-(£-¥Iuoro-blphenyl-4-yl)-[1 ,2,4]-oxadiazol-3-yl]-benzyl}-piperidine-

4 ,4-dicarboxylic acid [2-ox0-(2-piperidin-1-yl)-ethyl] ester

1-{4-[5-(2-Fluoro-biphenyl-4-yl)-[1,2,4]-oxadiazol-3-yl]-benzyl}-piperidine-

4.,4-dicarboxylic acid (isopropylcarbamoyl-methyl) ester

- 1-{4-[5-(2-Fluoro-biphenyl-4-yl)-[1,2,4]-oxadiazol-3-yl]-benzyl}-piperidine-
4.,4-dicarboxylic acid cyclopropylcarbamoylmethyl ester

- 1-{4-[5-(2-Fluoro-biphenyl-4-yl)-[1,2,4] oxadiazol-3-yl]-benzyl}-piperidine-
4.,4-dicarboxylic acid (isobutylcarbamoyl-methyl) ester

- 1-{4-[5-(2-Fluoro-biphenyl-4-yl)-[1,2,4] oxadiazol-3-yl]-benzyl}-piperidine-
4.,4-dicarboxylic acid carbamoylmethyl ester

- 1-{4-[5-(2-Fluoro-biphenyl-4-yl)-[1,2,4] oxadiazol-3-yl]-benzyl}-piperidine-
4.,4-dicarboxylic acid butylcarbamoylmethyl ester

- 1-{4-[5-(2-Fluoro-biphenyl-4-yl)-[1,2,4] oxadiazol-3-yl]-benzyl}-piperidine-
4 ,4-dicarboxylic acid cyclopentylcarbamoylmethyl ester

- 1-{4-[5-(2-Fluoro-biphenyl-4-yl)-[1,2,4] oxadiazol-3-yl]-benzyl}-piperidine-

4 ,4-dicarboxylic acid (piperidin-1-ylcarbamoylmethyl) ester
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Sol ution of cyclopropyl magnesi um brom de is prepared
fromcycl opropyl 15 bromde (12 g, 0.099 nol) and

wore@sasitegm turnings (3.0 g, 0.123 nol) in PCT/EP2008/057571

tetrahydrofuran (60 niL) by using standard Gignard
reactl on procedure. This reaf)ent solution is cooled to

0. D1 W ASDRRNbACH R €0 ONEy el BuliisRegmiperidine-

over 424 BRaHRSkyAE akRl @d%ﬁ&yﬁiar&&mé?lﬁaetﬂ\'ﬂ%s‘t@ram I on

mxture 1s treated with agueous anfroni um chl ori de

S0t ut 1B Fhibretiplrnyéd-y)-th2 4 oyadiacet dyd-tesay bpjpericine-
or s e Btaie B el o bl Ot bR BRRY BRI

chro %@%dr@ldlph@w-ﬂl-yl)’-?@2 41%5@?@1@ 3ty2]-BéNAy|}-piperidine-
(4-br ormphenyly} cycl opropyl net hanol

( 4- Bietre [SRERR '@ya@ldo@#t@m}"ﬁﬁrﬁﬁﬂ‘t)'ﬂ egtps 0 g) is treated

VLA 158 SR SIS a000 PI A hob 0SB R horine.

The dehdidaovoxyliz tagice](4- ﬂydm@mﬁdcﬂte&dl cmdemoyda)dme&dfl] ester

Chr ot bR RRadry B2 Abewatahor Sulliienzyi-piperidine-
acet ﬁt@d?%ﬁd@{%c%c%?p%ltehy fda%‘amoylmethyléester

1- br ofo ycl opr opy enzene I 30

Schent-{4-[WR-FOaSO15NeroraTy EPRR38088d520-39]- benzyl/}r4
| ut | - - 4-cycl . | met hyl.b 10

o 0a P RBrn: o Batrn U e B SRR 2akeq (o o

rmgneﬁJ{m ‘(2”F'ﬂjd?f65’ou6r?erﬁll-@rylp[112 WPJo)(ad .@zbﬁswrbéﬁfzw}w an

(20 L) generate th I ghard reagent which

cool éwrfdlotamaﬁ@arhamoul perydm%«.@aﬁoaéyl(csa@dg o 109

at 1ot B G o dipnenVE- 4 EE ¢ A4l Bt LbbBAaine-

anmodi4+gicakbexyiid eckppertyosstend extracted with et hyl
acet at e e organi c | ayer i s concentrated

e e e ey yl R OradPgans 58 ey diiearidine-
t gt ted th ch d
Isgl utgfl{)ﬁrb%g%&{w§%glr9d8h [ rre zt)(%/r::’rinlegh}NI at ?og?nm ¢ e
t enper it [Br @ Flubro-biptehylatydd 18,4 roxdliatdha-ylkbehzt ppipgfidine-
I d d d
orhs et G achlE 2 Lo B Al Bl ael 6 hace
treat TETJ;LL 5(2.H FderBlb‘-i;Bhé’ﬁyl-(AfCM?-LP?M d@idndwpseﬁan}cp.per.d.ne-

aci d. reparation of “4-isobutVvfvi benzoi ¢ aci
Scheded- dlclacboxzyjlc aC2(3Hmethyl-oxefans3iylmetbiy!) efster

oo SO STBRE B A 5 SR o R PB i
(10. @;g.m&rydxg'ﬂ@lahd n 20 tetrahydrofuran (150 ni) by
usi ng standard Gignard reaction procedure. This

sof ut1ﬁ4r[$£4muyltme@yb)dﬂ A 4loexastiazpl oy hpemaizpiperidine-3,3-
aci d 0 I %0%33 mol) in tetrahydrofuran (50 ni) at
20C ver %Serlod of 30 mnutes. It is then stirred

at- - 204 [3-¢4-Clclohexylpiteriyhe 2 ApekadiaroltdhyRdpenoys-piperidine-
anmon i um chl oride sol ution (150 nmL.). The organic

| ayer-3-8ICOEMRYVAEE @¢idand concentrated under reduced 25
pressyl | [ W an
(50 nly o REE HF 2 A PR S | Pen Bl P e R s 8

sol ut:lncranb@ejllma)f:lcbf sodi um di chromate (1.5 g, 0.006

roatt TORAT Do et bR ouatiaa0ylmenay-+-

t e”D@éo@iu‘t&%_@erbbhdyﬁptd@?l@ln@ﬂﬁffc%%cﬁ@lldﬂabld ethyl acetate

he organic layer is dri"ed and concentrated
under reduced pressure. The residue is
30recrystallized fromethyl acetate:n-hexane m xture
to give 4-isobutyryl benzoic acid. WO
2008/ 152149PCT/ EP2008/ 057571 40 Preparati on of
4' -fl uorobi phenvl-4-carboxvlic acid Step | Schene:
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5A solution of sodium carbonate (3.3 g, 0.031 nol) in
dem neralized water (25 nL) is added to a solution

wa@oensasning 4-fl uor obronobenzene (4.55 g, 0. 02BCTEPINS/057571

phenyl boronic acid (3.3 g, 0.027 nol), Pd (11) acetate
(18 nmg) and triphenyl phosphid¥% (65 ng) in n-propanol

or 1T EFITE tiphesivi A1b o b Ao Mg 4-(2-
te”p%ké?di@eethﬁocd?sﬁﬂn%%%|ﬂ)é’ﬁﬂné\@t@efrb6 @ ddig 1s added

and the aqueous layer i's extracted wth et h?/l acetate
(200 {4~ [5 ‘A& luargdriphenyhdey!)-[1s2 dhoxadiazalt 3] dremzy hel-

o Ay SRS 207

f | _
W ni £1Cyétdproeyl edbrReIH - {até{S(P(Qermdrb bﬁﬂi@gﬂfgﬁn @, HareR4tiazol

Anhydr ous al um num chl ori mol) is
adde@-YibPenahipiperigine:4-grsboxyEC 8¢id4- f | uor obi phenyl

N O
m xt bﬁ]&)Gh&ﬂi}tﬂl[ﬁ&‘t‘&ﬁﬁé-@%&%bh@llﬁ%(ﬁ room t enper at ur e,
hed with d neraljze

th d .

" ﬁ&%k‘@ﬁé&hwsawohm@%"wa@ame |- Eapemard s G-BuSmyiphenyl-4-
t T

00" SN A0 Hag0. S SRR DSy fe-4 I bARIE AT o

(12 niy4-66-(2btliarmiigherotided)-[142 @]-@xadiazolrdiy)]-temizl Bwie -

o ae By iR e 8o it PrrineB9Re A o Batiic acid

room 44 mqmwfcs(yadrap?bbﬁb%rn@@wMf{@l{snzﬁl%bkd Sud%@hgl -4- yl -[1,2,4]-

Flltrate IS concéntra Dem nerali zed
i s acdediazel-3yd-henzylwiveridingt-carbexyisgaid t o - 2 vvlth

(320 SR T S e LSS RofS P ofiSh -

2008M&Bﬁé§%@?@)§5@dﬂ5§-@d@rl§dﬁh@)@f@ are washed wth

brine (1x15 dried over sodium su

RerrovdE oY CarbAOvid eédbd2gucee-tishasy- radebt i adiarol-3-y1k-
pur i fbleﬁ?wg_}s pce?fd 4%'2:? %)%R{)hy (silica gel 230-400
ane

nesh ace o give

- f I 1J+{)4<Dﬂi)4 zmﬁﬁrqrd) b4phera/|14éeydy[1| 2 %ouddlaﬁol%wﬂdremzyk}m of
i.met.h 3-di hydr o-

2 2 oigsad e GVt Hire-A- sbpic acd DY ¢
Chl
S n AR HIORIAR A 1 Tal cRaflolIb I tchapoen--
et hy'hydmweﬂtbﬂs)‘@waaﬂe (§ Gar@onw]@mwme -4- cmlota&élcmxtid
b t d d .
o ¢ Aty PEda T Ty RihEAVEES 31 2. 1B diazol--

M xt Yl HensyG P&t 4 QPP BIERAIA@t ure and filtered 15
to réenove inorganic salts. N Ndinethylformamde is

¢ el Bnizer upeibipbeny £38ult @, 4 eradkeraia Wbaena kA -
o oo R R R R PRI §0U G ned

orgamcwcw@xylcartﬂm@ﬁmem 18- {1 fladeo-siphehyl ze gl )\ Peroxadiazol-3-

(2x15 nL) followed by brine and dried over sodium
sul pb{Htt@nZWéTP(bQﬁﬂd”ﬂﬁ 4&%9@%@&%% under reduced

SR Shuhicess bbbl s o

n- heXmoepm:tllhy4 yacarbanhgl)-piieritine t4€cagbme/hc aC|d

gt és @@Sﬁgﬁl{é ergg/l qﬁyl)p[gﬁﬂxff g%gt#heny ﬁ éif oxadiazol-

4 (2 L acid ethyl ester (15
-3? &Béhﬂﬂ}oﬂmgrlg@%rﬁ?%bﬁgﬁgh?g5O m.) is heated at

refI ux for nine hours. The reaction m xture is cool ed
to roomtenperature and nmade basic (pH -10) by using
aqueous WO 2008/ 152149PCT/ EP2008/ 057571 42
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sodi um hydr oxi de sol uti on. The aqueous | ayer is washed
with toluene (2x20 nL) and then nmade acidic (pH -2)

wowdR/12MMHCI . The aqueous | ayer is extracted wWe¢TERI0hgO57571

acetate (3x20 nL). Conbined organic |ayers are washed
wi th brine (1x15 m.) and driZd over SOdI um sul phat e.
Renov

i s pu?"cfy I&p Lﬁ&’r? ﬁﬁr{%r{ga@g b o hcqnly I)g[g},/g],idfﬁgxadiazol-

230- | BefmRes - te, 80:20) to give
4- hygoﬁ] H&%ﬂ»}ﬁpa e egmzdxeﬁ(fllg§lgen20| c acid ethyl

est er1-{4- [5 (2 %ﬂ@nomlwhelrwlﬂewkh“& 4]-oxadiazel- aayﬂtbmy f4 -(4-

eny! 1 58RR lheav bR du b cBuRBO I ARl ™

heat etl{a{5-1A 0 drorbidiveriylAuBE.,2 M@o&b@ua&@ml]%nzyp}wa

is cooled to roomtenperature and formc acid

r em@éérqmﬁhyloﬁwbﬂdc%bég@uﬂ@Ip@&werér%arb%dlc\m% penzyl

adde {e the residue and the aqueous |ayer is

extracted wth dichl oronethane (3x15 niL). Conbi ned

(()rgancicwcay@xf | lylcarbargaﬁ#ﬂe{ﬂ- (mﬂlai@rmhnphemgzﬁyll A[vgear] -oxadiazol-
1x1 ol | owed rine ried over

sodi %r’ﬁfrlﬁ}?’bz%}t %'peF@ﬁ‘ﬁ palgszg @%‘H{E%’!Z\Y @Ster vi scous 20

i qui

(S} & DA By 1 05X P AR IRl BT BRRMoxadiazol-3-

90 19))-bemzyi}péperidine-4- carboxyllc acid benzyl ester

AR RS A SR
aquegvg Lﬁ@kéﬂléﬂﬂ 3- }Iﬁlbghiylpblp‘éﬁalﬁin‘ém%%%lé'%cboogrgzygester

is ad to an ethanolic solution (30

of- 2, H@[Wﬂp@ mpmwdrsdbﬂnzéﬂ@wadtazol %ﬂﬂwvi}é

SR Rty T T

43 73Q4tBr(2EPubrabiphenybalyf)-[h U4 jsoxddidei-yl|-bengyip e 36
e

under reduced pressure. Dem neralized water is a
to thyd @‘é/r%@“ngUHYHC?'@%WBEFQWr'Q'Be A3CRHPPNKYIIC a¢idic .

dom et a0 2o et BPreR VPRI L Phena gy -2

to glhydroxy ethoxy) ethyl]- plperazm 1-yl-carbonyl}-piperidine-4-carboxylic
2, 2-di gft hy1- 2, 3-di hydr obenzof ur an- 5- car boxyl i c aci d.
Prep&F%t i on of

1,1- L far VE-4-v])-
L dwgﬁ.%tmfﬁygr%%ﬁéwg c%rear%pqq M %Wﬁﬂ&%%ﬁédﬁ 4-yl)

5- q/i{ahaﬂd-oa(mdlambafyi]dmwaﬁ masrlcmng -4-Carhpxytidd dcids added

et hyrHe seBI Ry Sreany B3Ryl Y a4 45 Gmsthpyynaphthaten-2-y1)-
tetr afwdrcsaéaura%l @tylybéﬂiylwseﬁd|hér484idﬁc%rrb@mat€our at

-30C. 'The reaction mxture is 15 gquenched w th

anmoMenalenzy 1 %[@&ﬂupmlmy&&débmg 4-ayadiargl-3-

extr nbi ned organic | ayers
are &Qi’ﬁﬁz&)‘fﬁ%%ﬁ h%?g%l%zog%lav\%ter (1x40 nmL) foll owed
by- bmdreetdy 30{4315)-(2afdorbb iphlehyl -4yl )et] 2 avexadiazh|+8m
sul phate. Renoval of ethyl acetate under reduced

pr esé{UP%n@”\P&erﬁ“Wﬁ 3cheisaraaxylae whi ch is purified by

COLQ@H%P‘;?@B Q@ﬁgg%&@wxggﬁgg@ 1 §§35399|U6P§61pheny| 4yl)-

3 hydr:h;tyrmdi@zbl -3- }(I]behyyi}mwmdmemt,hyﬂlaarhymaienzon| tril

S BeREH oS- Sie of SRESE A Melbn 3ok ¢augroBipheny -4-

stir gﬁ)oh bal éb@étﬁafcﬂkﬁ?l!lkféhz@ﬁ@@eﬁ&%eoi 4-dicarboxylate
3- hy roxymeth

hydr oxy-1 nethylethyl)benzonltrlle (29.5 g, 0.154 nol)
at 0-5cC. The reaction mxture is stirred at room
tenperature for 3.0 hrs. The toluene layer is
separated 25 and the aqueous |ayer is extracted with
tol uene (3x50 nL). Conbi ned organic |ayers are washed
wi th saturated sodi um bi carbonate sol ution (1x40 nlL)
foll owed by dem neralized water (1x40 niL). Evaporation
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An aqueous solution (15 nlL) of sodi um hydroxi de (0.09
nol) is added to 5 a stirred ethanolic solution (10

worgosa$2149 1- di net hy1- 1, 3- di hydr o- 2- benzof ur an- BET/EP2008/057571

carbonitrile (1.5 g, 0.0087 nol). The reaction m xture
is heated at 85C for one andZSan hal f hour. Ethanol is

d und d te
(5 ORGP PHAMERY et e aBH Ty 24
1 |
5 aoessaay. %@ﬂ%ﬁ%g}ﬁﬁeﬁ@feﬁg e Lo -
wi 1 h neanoyn-preey | at-#4- {332 Bueropiphesrbybel . drigaxadiazelyder s

foll d
by boTie DER e A hERg T ea over sodium
sul plhadreo- nﬁmwam pa‘ gfllhwbbmhgm )L V,@ 84 -oxadiazol-3-
1,1-dineth dr o- 2- benzof uran- 5- car boxyl i c
aci dy|]ﬁg@%}@'%ﬁ”dﬁﬁ Hd'éd@ﬁrtkﬂxé(k?éﬁ? ation of
4- (3d? Mﬁgz h&or%bg%%gw&% P2, A0RhREY4 L hanol

deri v ar at
4-1 3+]b@ﬁiyl}lpmerldlmem#drcérbdkmale2 4- oxadi azol - 5-

X;;rﬁg@g\(‘% tha[]% 2- 6U<1r9 t %ygﬁaﬁpﬂﬁégxﬁgfw de (6. 21
soI u¥?ﬂlz?%%wm%r@4 gﬁ%o&gaﬁ stirred pyridine

of '4-br ono- uor obi phenyl (10 g
0.-040-{Ax5)(2-Flherorl@pbenyd -kt Qr4e}0x&:||a3dtibyil] -benzyl}- 4 -(pyridin-2-

150- i, di d d heat
30 R Aty Lo by eLs ey atip BergitedBh T ar, M
Q L Q
e drBimehgRalRnb Ot KRS BEREI 0N T diSxadiazol-3-

2008Y/|152m2l§9PQJDeEQIZ©G‘$-/CBHXE<X/lC a5idzeihylRAieUs anmoni a

Ry T

Wi t hy|pqeﬁ@w§pmmea4&ekbd>4yn@ aé@@ﬂymldxyrﬂétﬁ{il ester
dem neral i zed wat | uene is

char dodtiozed lREP- @M@@MH*X{ e[él %ﬂogjﬁqléw “5yi]-benzyly-4-(3-
2 f' wﬁ%%}ﬁ% né: Péér‘%ﬂw \ipéridine-2L&RobkyI BHEIEcEymethyi

(it 6n
2 flelsteobl phenyl-4-carbonitrile (1.97 g, 0.01 nol),

hyd | anyi d d 09

ord iy a%ﬁﬁﬂ%% B§is-Sonery doulit R dorddiazol-3-
th f

el Senefloeliolr>-NRsHRSNO o isbiirobblydarbbfyloTifiethyl ester

and flH4¢er @ luohebipbleng 4yl)v{ésa;«é]o>xamazoh@{yﬁamuyue

drynggi]rggg%gafppgiﬂer?%g%%%§l Sp?;l)eurtldl -4- carB (ﬂ%natcrél ted to

f | uojsephypakgespvhyBReMelny egirboxani di ne which is used
as sucﬁ for the next’ st e%115vmthout furt

pur i frieietbylcatasoyli-{4sthedrBuoro-biphenyl- 4hyl) -[1,2,4]oxadiazol-3-
yl]-benzyl}-piperidine-4-carboxylic acid 3,3-dimethyl-2-oxo-butyl ester
1-{4-[5-(2-Fluoro-biphenyl-4-yl)-[1,2,4]-oxadiazol-3-yl]-benzyl}-4-(pyridin-2-
ylcarbamoyl)-piperidine-4-carboxylic acid
1-{4-[5-(2-Fluoro-biphenyl-4-yl)-[1,2,4]-oxadiazol-3-yl]-benzyl}-4-(pyridin-4-
ylcarbamoyl)-piperidine-4-carboxylic acid
1-{4-[5-(2-Fluoro-biphenyl-4-yl)-[1,2,4]-oxadiazol-3-yl]-benzyl}-4-(3-
hydroxy-pyrrolidine-1-carbonyl)-piperidine-4-carboxylic acid 3,3-dimethyl-
2-oxo-butyl ester
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201- Hydr oxybenzotri azol e hydrate (1.35 g, 0.01nvol)
andl- (3- dinet hyl am nopropyl) - 3-et hyl carbodi i m de HC
w@ 200955149 0. 01 nol) are added to a stirred PCT/EP2008/057571
N, N- di net hyl f or mam de sol ution (20 niL) of
4- hydr oxynet hyl benzoi ¢ acid 361. 52 g, 0.01 nol).

6. 01 A0SR ACAT ol A T 2 RionR ey Wi e Floxadiazol-3-
t henyl!lﬁéﬁ?;ﬂ} BFpel@PfeM—QaFBJ@hc Al 3 3-diRtAA-2- 6>€@Bhty‘P€ster

m xture 1s cooled to room tenperature, Dem neral i Zed
wat ed-(3sBemtyjoxysasnfataming-pineridinasbaarboay k! -{4s[5-(2-fluoro-

extr it I et at 0] . i,ne . ,
or gafPber VI MR BRE RO Vi bR Telng B i npic acia
(2x1Pe ekrl owed by brine WO
2008/ 152149PCT/ EP2008/ 057571 46 (1x20 mlL) and finally
asdr well ofer Wedi uﬁﬂ@@‘l'cﬂﬂgﬁse FHBPEVRAMENS, et MNtUrgset t—heéeof and
1
pha'm&;euﬁlggwggce%gﬁlé a?tg%fé %?orrgn h‘g’ﬁﬁat{eé gg&%ewag% 400
mesh, ethyl acetate:n- hexane 30 70) to furnish

?f‘%&ﬁ%ﬁﬁé@@ﬁ?@diﬁn%§ of Hes PEgsaNtanyeOtRR IrBHERy f | HRIPRGUNd Of
forljﬂzaS _(@uﬁu%ﬁfﬁéség§§8§da4eéleegﬁ§ﬁ cr?}t IeNs9p1 receptor over the S1P3

titut oxa - vOPhenvl
reagptorvat avdsast 10 fold, preferatity el doldpmare preferably 1000 fold as

me%gére%;h@n\bire%tﬁghg% nylp hengjﬁ\-ﬂlt‘e%ed't OX@? h}ee%{gf“ at the S1P3
rec‘épidr* ad é\%l@ﬁf@ﬁhbﬂ'tl@@ﬁ@@rm@s (F)lr(cﬁn@ es@aypai’ref@}bblg geid 2ompound

di met hyl am nopr opy1l) - 3- et hyl - car bodi i m de 5}
PogREssEs amIBCanfer Pingidg drythe1§1B8nweepicizef O(hyrdﬂa@reless more

prefigrefy Ip e eS8 ik Mokl A EteREnY5 BT AR Rsscaé Eallated by the

358\6HWISOBMd4ﬂdW§EEa(}Kméhsﬁbbl%ﬂiz@éﬂsdemeéﬁng7these 9886ptors in high
0.038 nol) is added and the reaction mxture is heated
levgls.-reflux for 3 hrs, then allowed to cone to room

tenperature and solvent is renpved under reduced

pressure. An aqueous solution (100 nL) of sodium 20

b| Id@hbopeeferred adbledlmemttdfethee[snedeet aventibre ppgsessian ECsy for

er IS e cted WI cet ate x100, L) 35
%é@@oﬁfﬁrécq’p&% %%is GPef éHﬁWr gLsthe S-GTPyS
bm% élggayll phate and concentrat ed under reduced
pr essur The residue is purified by colum
chronatography (silica gel 230- 400 nesh,
exa e:eth acet 35).to give :
1 REFerlersne BSReEh 1o P 1 estili alspipionifes, 1 prpess of
pr athﬁ bﬁth@co Ll?foe@fa‘bﬁhUI@r(l)Of
furan 2-vQOret hoxvi m nonet hvl - 1, 2, 4- oxadi azo

Qe@nm@msoﬁ;m,g@cegsgﬁ tipe @@e@ntprwventlon may be prepared in a

nur[n%%r %fé/\;ay\h?’w%ﬁhlg%g\ﬁt%%ﬁ@n%]ékql@gqﬂﬁhe arilpft’é a?f‘rﬁ)%émds can be

'S

syrﬁthetlaed,n@)rtd?@mm?bg%lp@l‘leétlm?bh@daa&tldﬁsdfrthberﬂetﬁdas described
2008/ 152149PCT/ EP2008/ 057571 47 earlier us

below 05 yapalipysiareqny egi arpaeepied Ricthe siited artls%n The appropriate
mddifLEbAZ - SUBEEIR TR LM | RERZRIY A dperertt &R Well ke BB readily

obtainable from the scientific literature to those skilled in the art.
In particular, such methods can be found in R.C. Larock, Comprehensive
Organic Transformations, VCH publishers, 1989
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D nmethyl sulfoxide (1.1 g, 0.014 nol) is added to a

sol ution of oxalyl chloride (1.0 g, 0.0079 nol) in
wale@hlismaenet hane (10 nml) at -78C over a peri odPOIf/ERB08/057571

m nutes. A solution of

(2)-furan-2-y1-[3-(4- hydroxyﬁet hyl pheny1) -1, 2, 4- oxadi a

ol Wil 28 SPEEiHeR ARG 11 oo MOsagdae tpSeRa! vention may

corﬁtﬁﬁptdn‘é”o?” PROFE easg/mmeﬁ"Ea edutstiRRBd | cABoRT atbmdll BHEEMay be
'l oned by the dition of N, N-diisopropylethylam ne

|so(a3edr1_m omIIWeacwe)mrmraoemle fogmal Towesd allo chisale diastereomeric,

2 BREDERT RGeS tinBorieiS g’ Sufli€iongl Bfprceo. untess

thedgpeeific sidlcdchemistsy BE )isctheddonmh US spleicHiche - md@ated It is well
Di chl oronet hane | ayer is separated and concentrated

knewadp thedaelefopr s Prierareoad visolaige spEd dRRrticallwmdiye; porms. For
f 4

ex%eﬁéle’,'rﬁ_ L@égﬁ@ gt{gﬁecﬁgace agggﬁggy%%@ %oﬁfb?ﬁétgﬁg’&d fe%hmques

inc(l@ingd;-tblﬂ-rﬁdtu'rraltecawl neselutioryofniacenet fodms, Inctnvd oveversezphase,

| -3-yl ] benzal de OPr epar ati on
an@ %@Y&’}‘F@“ﬁ tograp ar%@%ﬁﬂ@aﬁ'bmﬁlﬁtﬁw regyatellizatigny and the
C 9
Ik e B L SRR EATERAO RO Enld°si @Rt e e by Weliverate
syridtideid of targes ohicalioentess. benzyl - bi s- (2- chl or oet hyl ) am ne
(44.5 g, 0.205.mol) and diethyl malonate (30.62 g, ,
b Comrtinss AT (R, Bre3BrL A IEn: TNCRREREITAPBLoS A vasiety of
syrﬂhéﬁ’é Rtk gy Wﬁ@r@ﬁgéﬂt@oadﬂ—%tarﬂ'ﬁtﬁ niRaGa s Ure BorhmERCiAIfy available,
heat ed at 80C f 1.5 hours and then concentrated
or (pagdy Swem@@wdmerQWGowﬁech@gua@by ionetaf gudisaryskith in the arts.

AR AERAR. Gt A Beele et BT TR EE”

organic |layers are washed with brine (1x40 nL) 5 and
dried over sodium sul phate. Renoval of sol vent gives

vi %@@geapwwmr@ﬁdu@rﬁlﬂaﬁﬂ dlampy begresiagsary toprotect reactive
fun%ﬁégggﬁﬂﬁfggﬁl?%ir aZé{@? rgjgkzzéﬁq?rﬁﬂ% &b, thio or carboxy groups,
whird regl anep(daesncdadnle thedfirdil q:mdhmt,yila avcad ithleid uatMayted participation

. ster. . Step Il 10 Schene CO2Et Et . . To a .
in 0 GecliANS (COR OB AP BIATSHIG. arosPdiTBaY BE-Y5ac nagepraarce with
sta%ﬁFd’Wac%ééefor %%mg)léé s GO/ hbiné %n@tlhaéol\/l (P08 RLProtective
I's added 5% Pd/ C (25 g, 50% wet). The reaction m xture
Gr@tspem Grganwnamth&SISpsloherdewraedoSohgdi%@‘enJ flor W8 McOmie in
en filtered.t e be d t he

Protefiive BEOAS louicis Ehaly: i Pre S o o

| i gbhfé MdHcEibns sn@ybefctaeﬂe@)b&% WE prbderBRl @lgéaﬁi@)é There is no
silica gel 230-400 nesh, nethanol :di chl oronet hane

partigupyyestaction ﬁnéhe magei ofi the base-taikeapsrikin thés Bracgion, and any

[ 2 rnat |
soff SRl e M Rel ot 4, Gog Ref) 4014, b e here
provided] thait dithad nesideerse effect Shecﬁthér BartSofiémemolecule. Examples of
Li thi um di i sopropyl am de m. 25% sol ution in

suifahlle APRAASoINGIULE: TP ﬁ%qgl)ox;cge RpfassivE gaRANAe.offiedhylamine,
alk%'h'}bé/féﬁgy&r?désa Ehﬂseééa’ubﬁl”@ﬁ%oxy Cbgg | 3mp hg/d%% allylithium

pi peridine-1,4-dic
codpetngs, etmreus(memyllﬂhmM‘annlnbl)ltylllmluNDand alkali metal aIkOX|des
2@08/1 2149PCT/ EP2008/ 057571 49 .dry tetrahydrof uran
SUEy8s 7P§IugE M de gnd §od &mrelthcﬁ('gefor 30 minutes the

t eUBBAR}, YESCtichs' é‘r‘eS&S’rrlb@ outln & sditié 8BRIhEIA WaXEHf 6 solvents

is again cooled to -70C and carbon di oxide gas is
mayub® | usgdt W@wgaduthat thras sacadvarseneftest oni thesreadtipn or on the

allowed to cone to OC and is treated with a saturated
aqueous anmmoni um chl oride solution 5 (10 nL). The

organic |layer is separated and concentrated. The

residue is treated with an aqueous sodi um hydrogen
carbonate solution (20 nL). The aqueous | ayer is

vvashed W|th n- hexane (2x10 m_) then aC| dified to pH -

o . o "~ NN



10

15

20

25

30

10acid 1-tert-butyl 4-ethyl ester. Step Il Schene
15Et hanolic HCl (40 nL) is added to
w@e@ensxine-1, 4, 4-tricarboxylic acid 1-tert- betyEP2008/057571
4-ethyl ester (2.35 g, 0.0078 nol) and the reaction
m xture i s heated under refla& for 5 hrs. The reactlon

redeagts AR BXa byl s TebIa SavelS: Bk Ogs fuArar@roons; which

méW%%O‘éFtBrﬁéh@'eaﬁﬂﬁétlc %‘P E’;Fc‘?@élfpwah@nhﬁfro%%néo@dchc as hexane,
aci ds  Met Preparation of

cydolieprmie, Jpenzeme uotusnet &iyd priene 1 amides, sushaas dimgthg-formamide;

Q5 5 4o B PoL Sl SR B o351 o U851 aner
tethdpbylpgtama. onyl chloride (1.07 g, 0.009 nol) is added a

stirred solution of 4-
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According to yet another synthetic process, the compound of formula (1),
wherein CO,R7 and/or COR8 represent(s) an ester function is obtained by
reacting a corresponding compound of formula (IV):

(Ry)P
(R1-Y1)m 407 yz—@—@—CHo
(Iv)

wherein R1, Y1, m, X1, Y2, Arl, R3 and p are defined as in formula (I) with a
compound of formula (lll) as defined above. Generally, this reaction is conducted
in the presence of a hydride or hydrogen. Preferred hydrides are
triacetoxyborohydride and cyanoborohydride. When hydrogen is used, a catalyst is
generally necessary, preferred catalysts are palladium, nickel and platinum.
Hydrogen can also be replaced with hydrogen donnors, preferably formic acid,
formic acid triethylamine eutectic mixture, cyclohexene or cyclohexadiene.
The obtained product may then be (partly) hydrolyzed as above.

According to another synthetic process, the compound of formula (I) may be
obtained by reducing a corresponding compound of formula (V):

R6 /

R4 RS

COPg
(R1-Y1)m— X1 — yo2— 1 Ar1

(V)
wherein R1, Y1, m, X1, Y2, Ar1, R3, R4, R5, p, R6, Z, R7 are defined as in
formula (l) and Pg represents a protective group of the —CORS8 group with R
representing OH.

Generally, when Pg is a benzyl group or a substituted benzyl group, this
reaction is carried out by hydrogenation or transfer hydrogenation, in the presence
of Pd/C or nickel or platinum, this reaction can also be carried out with a Lewis
acid such as aluminum trichloride and an electron rich aromatic such as anisole,
when Pg is a trimethylsillylethyl, this reaction is carried out with fluoride ion, when
Pg is a mono or polymethoxybenzyl group, this reaction is carried out with an

oxidant such as cerium ammonium nitrate.
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The compound of formula (V) may be obtained by reacting the corresponding
compound of formula (VI):

R6 /
(R1-YT)m— X1 — Y2—@—®T
R4 R5

wherein R1, Y1, m, X1, Y2, Ar1, R3, R4, R5, p, R6, Z are defined as in formula (I)
and Pg represents a protective group of the —CORS8 function,

COPg

with the compound of formula (VII):
Hal-R7
(VI

where Hal represents a halogen atom and R7 is defined as in formula (I).

Generally, this reaction is carried out in the presence of an inorganic base
such as sodium, potassium or cesium carbonate or bicarbonate or an organic
base such as triethylamine, 1,5-diazabicyclo[4,3,0]non-5-ene or 1,8-
diazabicyclo[5,4,0]lundec-7-ene in a polar solvant such as N,N-dimethylacetamide
or N,N-dimethylformamide.

The compound of formula (VI) may be obtained by saponifying the
corresponding protected compound of formula (VIII):

(R )p R6
(R1-Y1)m X1 > /

R4 R5 COOPg'

COPg

(VI
wherein R1, Y1, m, X1, Y2, Ar1, R3, R4, R5, p, R6, Z are defined as in formula (1),
Pg represents a protective group of the —CORS8 function and Pg’ represents a
protective group of the COORY7 function, by reacting a base, such as sodium or
lithium hydroxide.

The compound of formula (VIII) may be obtained by coupling the
corresponding of formula (I1X)
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RP R Hal
(R1-Y1)M — X1 — YZ_@_QTN< o
R4 R5 Ry Hal
(IX)
with the compound of formula (X):
CHy(COPg)(COOPQg’)
(X)

where Hal represent a halogen atom and R9 and R10 are such that they form
together with the N atom to which they are attached and carbon atom of (X) the
desired ring formed by N, Z and R6.

Generally, this reaction is carried out in basic conditions with an inorganic
base such as sodium, potassium or cesium carbonate in the presence of a phase
transfer catalyst such as tetrabutylammonium bromide, triethylbenzylammonium

chloride or aliquat.

The process of the invention may also include the additional step of isolating
the obtained product of formula (1).

The starting products and/or reagents may be commercially available, or may
be readily prepared by the skilled person by applying or adapting the procedures
disclosed in the experimental part below.

According to a still further object, the present invention is also concerned with
the use of a compound of formula (I) as defined above for the preparation of a
medicament for decreasing circulating lymphocytes in blood in a human patient in
the need thereof.

According to a preferred aspect, such medicament is suitable as
immunosuppressive/depressive agent. More preferably, such medicament is
particularly suitable for the treatment and/or prevention transplant rejection, tissue
graft rejection, auto-immune diseases, inflammatory and chronic inflammatory
conditions that include rheumatoid arthritis, asthma, pollinosis, psoriasis,

myocarditis, atopic dermatitis, lymphocytic leukemias, lymphomas, multiple
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sclerosis, lupus erythematosus, inflammatory bowel diseases, diabetes mellitus,
glomerulonephritis, atherosclerosis, multiorgan failure, sepsis, pneumonia, optic
neuritis, polymyalgia rheumatica, uveitis, vasculitis, osteoarthritis, respiratory
distress syndrome, ischemia reperfusion injury, chronic obstructive pulmonary
disease, infection associated with inflammation, viral inflammation, influenza,
hepatitis, Guillian-Barre syndrome, chronic bronchitis, restenosis, grnulomatous
disease, sarcoidosis, leprosy, scleroderma, Alzheimer's disease as well as
disorders related to impaired vascular integrity, cancer, disregulated angiogenesis,
excessive neoangiogenesis, in particular in cancer metastasis or other disorders.

Said disregulated angiogenesis or excessive neoangiogenesis is preferably
selected from ocular angiogenic diseases selected from the group consisting of
diabetic retinopathy, choroidal neovascularization, macular degeneration.

Said cancer is selected in particular from the group consisting of solid tumors,
hematopoietic cancers and tumor metastases.

More preferably, said medicament is for treating and/or preventing tissue
graft rejection.

According to a still further object, the present invention is also concerned with
the use of a compound of formula () for the preparation of a medicament
interacting with sphingosine phosphate receptor, preferably acting selectively as
agonist of human S1P1 receptor, to be administered to a patient in the need
thereof. Preferably, such medicament is substantially inactive at S1P3 receptors.

According to a still further object, the present invention also concerns the
methods of treatment comprising administering an effective amount of a
compound of the invention for treating and/or preventing the above conditions or
disorders.

The present invention also provides methods for interacting with S1P
receptors, preferably acting as agonist, preferably interacting selectively with S1P1
receptors, comprising administering an effective amount of a compound of the
invention to a patient in the need thereof. Preferably, such methods are devoid of
any substantial interaction with S1P3 receptors.
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The identification of those subjects who are in need of treatment of herein-
described diseases and conditions is well within the ability and knowledge of one
skilled in the art. A clinician skilled in the art can readily identify, by the use of
clinical tests, physical examination and medical/family history, those subjects who
are in need of such treatment.

A therapeutically effective amount can be readily determined by the attending
diagnostician, as one skilled in the art, by the use of conventional techniques and
by observing results obtained under analogous circumstances. In determining the
therapeutically effective amount, a number of factors are considered by the
attending diagnostician, including, but not limited to: the species of subject; its
size, age, and general health; the specific disease involved; the degree of
involvement or the severity of the disease; the response of the individual subject;
the particular compound administered; the mode of administration; the
bioavailability characteristic of the preparation administered; the dose regimen
selected; the use of concomitant medication; and other relevant circumstances.

The amount of a compound of formula (I), which is required to achieve the
desired biological effect, will vary depending upon a number of factors, including
the dosage of the drug to be administered, the chemical characteristics (e.g.
hydrophobicity) of the compounds employed, the potency of the compounds, the
type of disease, the diseased state of the patient, and the route of administration.

In general terms, the compounds of this invention may be provided in an
aqueous physiological buffer solution containing 0.1 to 10% w/v compound for
parenteral administration. Typical dose ranges are from 1 ug/kg to 0.1 g/kg of body
weight per day; a preferred dose range is from 0.01 mg/kg to 10 mg/kg of body
weight per day. A preferred daily dose for adult humans includes 1, 5, 50, 100 and
200 mg, and an equivalent dose in a human child. The preferred dosage of drug to
be administered is likely to depend on such variables as the type and extent of
progression of the disease or disorder, the overall health status of the particular
patient, the relative biological efficacy of the compound selected, and formulation
of the compound excipient, and its route of administration.

The compounds of the present invention are capable of being administered in
unit dose forms, wherein the term “unit dose” means a single dose which is

capable of being administered to a patient, and which can be readily handled and
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packaged, remaining as a physically and chemically stable unit dose comprising
either the active compound itself, or as a pharmaceutically acceptable
composition, as described hereinafter. As such, typical daily dose ranges are from
0.01 to 10 mg/kg of body weight. By way of general guidance, unit doses for
humans range from 0.1 mg to 1000 mg per day. Preferably, the unit dose range is
from 1 to 500 mg administered one to four times a day, and even more preferably
from 1 mg to 300 mg, once a day. Compounds provided herein can be formulated
into pharmaceutical compositions by admixture with one or more pharmaceutically
acceptable excipients. Such compositions may be prepared for use in oral
administration, particularly in the form of tablets or capsules; or parenteral
administration, particularly in the form of liquid solutions, suspensions or
emulsions; or intranasally, particularly in the form of powders, nasal drops, or
aerosols; or dermally, for example, topically or via trans-dermal patches or ocular
administration, or intravaginal or intra-uterine administration, particularly in the
form of pessaries or by rectal administration.

The compositions may conveniently be administered in unit dosage form and
may be prepared by any of the methods well known in the pharmaceutical art, for
example, as described in Remington: The Science and Practice of Pharmacy, 20™
ed.; Gennaro, A. R., Ed.; Lippincott Williams & Wilkins: Philadelphia, PA, 2000.
Pharmaceutically compatible binding agents and/or adjuvant materials can be
included as part of the composition. Oral compositions will generally include an
inert diluent carrier or an edible carrier.

The tablets, pills, powders, capsules, troches and the like can contain one or
more of any of the following ingredients, or compounds of a similar nature: a
binder such as microcrystalline cellulose, or gum tragacanth; a diluent such as
starch or lactose; a disintegrant such as starch and cellulose derivatives; a
lubricant such as magnesium stearate; a glidant such as colloidal silicon dioxide; a
sweetening agent such as sucrose or saccharin; or a flavoring agent such as
peppermint, or methyl salicylate. Capsules can be in the form of a hard capsule or
soft capsule, which are generally made from gelatin blends optionally blended with
plasticizers, as well as a starch capsule. In addition, dosage unit forms can contain
various other materials that modify the physical form of the dosage unit, for
example, coatings of sugar, shellac, or enteric agents. Other oral dosage forms
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syrup or elixir may contain sweetening agents, preservatives, dyes, colorings, and
flavorings. In addition, the active compounds may be incorporated into fast
dissolve, modified-release or sustained-release preparations and formulations,

and wherein such sustained-release formulations are preferably bi-modal.

Preferred formulations include pharmaceutical compositions in which a
compound of the present invention is formulated for oral or parenteral
administration, or more preferably those in which a compound of the present
invention is formulated as a tablet. Preferred tablets contain lactose, cornstarch,
magnesium silicate, croscarmellose sodium, povidone, magnesium stearate, or
talc in any combination. It is also an aspect of the present disclosure that a
compound of the present invention may be incorporated into a food product or a
liquid.

Liquid preparations for administration include sterile aqueous or non-aqueous
solutions, suspensions, and emulsions. The liquid compositions may also include
binders, buffers, preservatives, chelating agents, sweetening, flavoring and
coloring agents, and the like. Non-aqueous solvents include alcohols, propylene
glycol, polyethylene glycol, acrylate copolymers, vegetable oils such as olive oll,
and organic esters such as ethyl oleate. Aqueous carriers include mixtures of
alcohols and water, hydrogels, buffered media, and saline. In particular,
biocompatible, biodegradable lactide polymer, lactide/glycolide copolymer, or
polyoxyethylene-polyoxypropylene copolymers may be useful excipients to control
the release of the active compounds. Intravenous vehicles can include fluid and
nutrient replenishers, electrolyte replenishers, such as those based on Ringer's
dextrose, and the like. Other potentially useful parenteral delivery systems for
these active compounds include ethylene-vinyl acetate copolymer particles,
osmotic pumps, implantable infusion systems, and liposomes.

Alternative modes of administration include formulations for inhalation, which
include such means as dry powder, aerosol, or drops. They may be aqueous
solutions containing, for example, polyoxyethylene-9-lauryl ether, glycocholate and
deoxycholate, or oily solutions for administration in the form of nasal drops, or as a
gel to be applied intranasally. Formulations for buccal administration include, for
example, lozenges or pastilles and may also include a flavored base, such as
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sucrose or acacia, and other excipients such as glycocholate. Formulations
suitable for rectal administration are preferably presented as unit-dose
suppositories, with a solid based carrier, such as cocoa butter, and may include a
salicylate. Formulations for topical application to the skin preferably take the form
of an ointment, cream, lotion, paste, gel, spray, aerosol, or oil. Carriers which can
be used include petroleum jelly, lanolin, polyethylene glycols, alcohols, or their
combinations. Formulations suitable for transdermal administration can be
presented as discrete patches and can be lipophilic emulsions or buffered,
aqueous solutions, dissolved and/or dispersed in a polymer or an adhesive.
Alternative administrations include also solutions, ointments or other

formulations acceptable for ocular administration.

According to a particular aspect, the compound of the invention may be
administered by the cutaneous, ocular or inhalation route as disclosed above.
These formulations are particularly advantageous as they ensure a local
treatment, without associated lymphopenia which may occur with systemic
administration routes.

Other features of the invention will become apparent in the course of the
following description of exemplary embodiments that are given for illustration of

the invention and not intended to be limiting thereof.

Preparation of intermediates

Preparation of 2-fluorobiphenyl-4-carboxylic acid

Scheme:

Few crystals of iodine are added to tetrahydrofuran (1400 mL) containing
magnesium turnings (25.17 g, 1.035 mol). The mixture is heated at 60-70°C. A
solution of 4-bromo-2-fluorobiphenyl (200 g, 0.797 mol) in tetrahydrofuran
(600 mL) is added dropwise to the reaction mixture and refluxed for 1hr. Reaction
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mixture is brought to room temperature and then cooled to -20C. Carbon dioxide
gas is passed through the reaction mixture for 45 minutes. The reaction mixture is
treated with 3N HCI (500 mL) and extracted with ethyl acetate (2x500 mL).
Combined organic layer is dried over sodium sulphate. Removal of solvent under
reduced pressure gives a solid which is washed with diethyl ether (2x200 mL) and

then dried to furnish 2-fluorobiphenyl-4-carboxylic acid.

Preparation of 4-(cyclopropylmethyl)benzoic acid

Br Br
0 — a_
OHC

Solution of cyclopropyl magnesium bromide is prepared from cyclopropyl

Step-l
Scheme

bromide (129, 0.099 mol) and magnesium turnings (3.0 g, 0.123 mol) in
tetrahydrofuran (60 mL) by using standard Grignard reaction procedure. This
reagent solution is cooled to 5T and a solution of 4-bromobenzaldehyde (15.0 g,
0.081 mol) in tetrahydrofuran (30 mL) is added to it over a period of 15 minute at
10-15 C. The reaction mixture is treated with aqueous ammonium chloride solution
and extracted with ethyl acetate (50 mL). The organic layer is concentrated under
reduced pressure and the residue is purified by column chromatography (silica gel
230-400 mesh) to give (4-bromophenyl)-cyclopropylmethanol.

(4-Bromophenyl)cyclopropylmethanol (15.0 g) is treated with triethylsilane (30
mL) and trifluoroacetic acid (30 mL) and stirred at room temperature overnight.
The reaction mixture is concentrated under reduced pressure and the residue is
purified by column chromatography (silica gel 230-400 mesh, ethyl acetate:n-
hexane 3:97) to furnish 1-bromo-4-cyclopropylmethylbenzene.

Step-ll
Scheme

Br CO_H
ALY — o LT
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A solution of 1-bromo-4-cyclopropylmethylbenzene (10 g, 0.047 mol) in
tetrahydrofuran (20 mL) is added to magnesium turnings (2.5 g, 0.1 mol) in
tetrahydrofuran (20 mL) to generate the Grignard reagent which is cooled to 5°C
and N,N-dimethylformamide (8.0 g, 0.109 mol) is added to it. The reaction mixture
is stirred at 10°C for 1 hour. It is then treated with aqueous ammonium chloride
solution and extracted with ethyl acetate (50 mL). The organic layer is
concentrated under reduced pressure.

This residue is dissolved in tetrahydrofuran (240 mL), treated with chromic
acid solution (25 mL) and stirred overnight at room temperature. It is extracted with
ethyl acetate (50 mL). The organic layer is concentrated under reduced pressure.
The residue is purified by usual acid-base treatment to furnish 4-
(cyclopropylmethyl)benzoic acid.

Preparation of 4-isobutyrylbenzoic acid

CO.H
CO,H
Lr—
OHC

I
O

Scheme

A solution of isopropylmagnesium bromide is prepared from isopropyl
bromide (41.0g, 0.33 mol) and magnesium turnings (10.0 g, 0.41 mol) in
tetrahydrofuran (150 mL) by using standard Grignard reaction procedure. This
solution is added to a solution of 4-formylbenzoic acid (5.0 g, 0.033 mol) in
tetrahydrofuran (50 mL) at -20°C over a period of 3 0 minutes. It is then stirred at -
20C for 1 hour and then treated with agqueous ammon ium chloride solution
(150 mL). The organic layer is separated and concentrated under reduced
pressure. This residue is dissolved in tetrahydrofuran (60 mL) and the solution is
treated with an aqueous solution (8 mL) of sodium dichromate (1.5 g, 0.006 mol)
and concentrated sulfuric acid (2 mL). The reaction mixture is stirred overnight at
room temperature. It is then extracted with ethyl acetate (50 mL). The organic
layer is dried and concentrated under reduced pressure. The residue is

recrystallized from ethyl acetate:n-hexane mixture to give 4-isobutyrylbenzoic acid.
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Preparation of 4'-fluorobiphenyl-4-carboxylic acid
Step |
Scheme:

: ¢
I —
A solution of sodium carbonate (3.3 g, 0.031 mol) in demineralized water
(25 mL) is added to a solution containing 4-fluorobromobenzene (4.55 g, 0.026
mol), phenylboronic acid (3.3 g, 0.027 mol), Pd (ll) acetate (18 mg) and
triphenylphosphine (65 mg) in n-propanol (50 mL). The reaction mixture is stirred
at 80-90C for 1 hour. It is allowed to cool back to room temperature.
Demineralized water (100 mL) is added and the aqueous layer is extracted with
ethyl acetate (200 mL). The organic layer is concentrated and the residue is

purified by column chromatography (silica gel 230-400 mesh, ethyl acetate:n-
hexane 10:90) to furnish 4-fluorobiphenyl.

Step Il
Scheme

I COCH, g CO,H
F F F

Anhydrous aluminum chloride (6.0 g, 0.045 mol) is added portionwise to a
mixture of 4-fluorobiphenyl (4.0 g, 0.023 mol) and acetyl chloride (4.0 g, 0.051
mol) in dichloromethane (40 mL) at 5 C. The reaction mixture is stirred for 3 hours
at room temperature, then quenched with demineralized water (20 mL) and
dichloromethane. The organic layer is separated and concentrated under reduced
pressure. Tetrahydrofuran (40 mL) is added to the residue. An aqueous solution
(12 mL) of sodium hydroxide (4.0 g, 0.1 mol) followed by potassium permanganate
(4.0 g, 0.025 mol) are added. The reaction mixture is stirred overnight at room
temperature and filtered through celite bed. Filtrate is concentrated, Demineralized
water (20 mL) is added to the residue and pH is brought to ~2 with 1N HCI.
Aqueous layer is extracted with ethyl acetate (3x20 mL). Combined ethyl acetate
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layers are washed with brine (1x15 mL) and dried over sodium sulphate. Removal
of ethyl acetate gives crude material which is purified by column chromatography
(silica gel 230-400 mesh, ethyl acetate:n-hexane) to give 4'-fluorobiphenyl-4-

carboxylic acid.

Preparation of 2.2-dimethyl-2.3-dihydro-1-benzofuran-5-carboxylic acid

Step-l
Scheme

CO,CH
272 s \ COZCZHS
—_—

3-Chloro-2-methylpropene (2.1 mL, 0.021 mol) is added to a stirred N,N-
dimethylformamide solution (30 mL) of ethyl 4-hydroxybenzoate (3 g, 0.018 mol).
Potassium carbonate (3.2 g, 0.023 mol) is introduced and the mixture is heated at
90°C for one hour. The reaction mixture is cooled to room temperature and filtered
to remove inorganic salts. N,N-dimethylformamide is removed under reduced
pressure, Demineralized water (20 mL) is added to the residue and the aqueous
layer is extracted with ethyl acetate (3x20 mL). Combined organic layers are
washed with demineralized water (2x15 mL) followed by brine and dried over
sodium sulphate. Removal of ethyl acetate under reduced pressure gives a
viscous liquid which is purified by column chromatography (silica gel 230-400
mesh, n-hexane:ethyl acetate, 90:10) to give 4-(2-methylprop-2-enyloxy)benzoic

acid ethyl ester.

Step-ll
Scheme:

NN CO,CH, COCH,
— |
0 HO

A mixture of 4-(2-methylprop-2-enyloxy)benzoic acid ethyl ester (15 g) and
1-methyl-2-pyrrolidinone (150 mL) is heated at reflux for nine hours. The reaction
mixture is cooled to room temperature and made basic (pH ~10) by using aqueous
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ester derivatives 5Preparation of

1-{445- (2 f1 uor obi phenvl-4-\AD) - 1, 2, 4- oxadi azol -

| 1b d 4, 4-di b | d
sodi e VG OSIBLSTHION ofusraa 6Py e WasBdwilp t@d%@%@x?o mL)
anth@r‘i‘%ad—‘@b@Fd'lcd?pl-q 20)With ON2HAEI.Phe a@0Eous layer is extracted with

di met hyl f or mam de (2 nmL) are added to a stirred
etre/b|anet@he dBx20 mL). Combined organic layers are washed with brine

(it 48 4yRr 30%%@4?%'?5} I ReaiE R SEFRER e B brown

liquitt) wailchOisCputified gy redddrhh oshromdtdgraphg Reirkbeder238U4D0 mesh,
for 1 hour a nd then concentrated under reduced

n-epgssiatieyl aspiateeS0RQ) 10s iveut Hadreydd-w2ThetayipEeRPRygbenzoic

di um bi carbonate solution (150 nL) to
ac@“éﬂﬁﬂﬁ% ec)'Dsol id whichis filtered and washed with

n- hexane (150 nL) to give

3- (4-chl or onmet hyl phenyl) - 5- (2-f | uor obi pheny1- 4-
Stepll 1, 2, 4- oxadi azol e.

Scheme
\/j©/00202H5 >(t©/COQCQHS
HO S

A mixture of formic acid (12mL) and 4-hydroxy-3-(2-methylprop-2-
enyl)benzoic acid ethyl ester (4.8 g, 0.022 mol) is heated at 110°C for 15 minutes.
The reaction mixture is cooled to room temperature and formic acid is removed
under reduced pressure. Demineralized water is added to the residue and the
aqueous layer is extracted with dichloromethane (3x15 mL). Combined organic
layers are washed with demineralized water (1x15 mL) followed by brine
(1x15 mL) and dried over sodium sulphate. Removal of solvent gives a viscous
liquid which is purified by column chromatography (silica gel 230-400 mesh, n-
hexane:ethyl acetate, 90:10) to give 2,2-dimethyl-2,3-dihydro-1-benzofuran-5-
carboxylic acid ethyl ester.

Step-IV

Scheme

CO,C,H; >(i©/COH
>C© 0

An aqueous solution (10 mL) of sodium hydroxide (0.78 g, 0.0195 mol) is
added to an ethanolic solution (30 mL) of 2,2-dimethyl-2,3-dihydrobenzofuran-5-
carboxylic acid ethyl ester (3.9 g, 0.018 mol). The reaction mixture is heated at
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Di i sopropyl ethylamne (23.5 nl, 0.136 nol) and
wale@shsaiad ami ne (14.2 g, 0.135 nol) are added POI/BP2008/057571
stirred solution of 3-(4-chloronethyl phenyl)-5-(2-
f1 uor obi phenyl 4- yl) 1, 2, 4- Adadi azoI e (33 g, 0.090

758 e, ang 2t Bl t'a&?yrégﬁp%?ne%('zoo i Unget Sediided pressure.

DehfiBuRged WRdr & efdeacdo RREPSIH e aRd éirh% Br%apﬁ% i3 W|th 1 N HCI.
treated with dem neralized water

Sokid|thes whtaimed is fiiteredr washad Mﬁsﬁemmnahzevd M@temenq osied under

red?p{eg 3)2%8%'5’8]&5 @)\/reg%?%ﬁ gﬁ%}l%a-_%%d_i @%’rége’ rﬂzi_oigh{g [j-2-carboxylic acid.

I azol e- 3-yl ] benzyl } (2- hydr oxyet hyl ) am no] et hanol .
1OStep L1 ?cheme ¢ 3 _Th| on I chI orlde (52 m,

2 [{4- [5 (2-fluoro- blphenyl 4-y1) - 1 2,4- oxadlazole 3-y
| ] benzyl } (2- hydroxyethyl)- 15 an1no]ethano| (31 g,
Stéb-ﬂ)&lStdp;II) in dichloronethane (150 nL) at CcC.
, NDi et hyl formami de (2 nL) is added and the reaction
PM€ure is heated at 80°C for 1h. Excess t hi onyl
chlorlde is renoved under reduced pressure and the

regi due i s made al kal iime_(f
an agueous ‘godi-um pydr oxi quPFon (4N> 150 at o
room-tepperature. The |aqueou PEr| is 20 extra

wi th ethyI“acetate (2x100 nmlycandxclonbi ned organi 8¢ CH
| ayers are %dried over odi um sul phate. Renoval of

sol vent under reduced pressure gives a viscous |iquid,
mhich is purified by columm chromat ography (silica ge

b| @Iﬂ%ﬂcﬁégg gtﬁ&%ﬁaﬁ?@(ﬁ RoURNIY is3Add& B YF situ prepared

anghacd olsolmjhlenylof4 yéjhylmaghesivadi moidee- 84F0.bbenzy2 Banimol) in
tetighydrofurapbati é?aer%%tﬁapafogoqrsw’é%&rgp 0485 Thorsagian mixture is
quéﬁ(g{e;g)b% Wf@ﬁaﬁ' so téljgcr)]ﬁ@? galrgj 999(%53 Mok i@extracted with
etf‘(;/hlametaiehﬂgr’{lmn[eé drrahicu taryeins rﬂmnyﬂashe@l\b/itfl (Emineréﬂbt'ed water

tfé’l% ben%ggrlr@enggég(ﬁﬁﬁl’) gﬂgﬁl é}rle over QS&U% sulphate.

Re@HdV%ﬂ 63’|eﬁ%ﬂ 'ﬁé@téié Unée? ré?di)eedTBﬁes%gf’é?h,@@ ér\/?swue Ilhﬁld which is
heated at 100" C for 4 hrs and concenfrated under

puriféerlidyd cplusr Leheomeitegrapby digdices gek @30eAD0hirnesh, n-hexane:ethyl

acd8H, {ﬁ?éﬁg}i&é%\Q@-}hg%c?@?@etﬂbﬁ-gﬁ%gg%%ﬁ%&ﬁ%g%yi)%gn%ﬁitrile.

t eA maiRyte T Wrihophdxpiasticradid (Tanis meg a@ﬁgﬁihmembzeds/vater (29.5
are dried over sodi um sul hate and concentrat ed und

ML) lguaeeedrtesa stErac teluere Esolatiar 4300t ] i Shy Gy Gtayl-4-(1-
£
hy%&k 1I- ﬁ]%t@angl' H%qu‘ﬂ‘tg e a?%r @of‘%a)éé' rln'og a89)-5€30TA0 Qreaction

mlﬁtu{edffs[ Stirted ait mm-tbnmbmftuﬂe foryd.D-hrs. The toluene layer is separated
and B A S S b B U DR e 8 i BRI organic
IayéF‘s Q@%Qﬁeﬁ%w $&0r a’:(eté@ s%)un@fblc%‘?lgd)h’dfe@mt%' @\6‘(40%3 followed

Is added to a stirred solution of
by ﬂe{TAm@aOZed watterdn phemyll). Evepdration,of tox tnluene |layeBunger reduced

orel BEBF 5V BROLS WA B 1 BB SRt o PEBYaspy (e

gell280- neefhﬁésw dgqt/elﬁa -dEn&thiL T 8diRy&o2-BBhzGfurdr8Barbonitrile.
t enperature an t hen concentrated under reduced

pressure. The residue is acidified to pH- 6 with

di l uted hydrochloric acid to give a solid which is
filtered and washed with diethylether (100 nL) to
furnish 1-{4-[5-(2-fluorobi phenyl-4-

25y1)-1, 2, 4- oxadi azol e- 3-yl ] benzyl | pi peri di ne-4, 4-di ca
rboxylic acid nono benzyl ester.

by the addpii
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5Sodi um car bonate (0.125 g, 0.0012 nol) is added to a
waedogtisam of 1-{445- PCT/EP2008/057571

(2-fl uorobi phenyl-4-y1)-1, 2, 4- oxadi azol e-3-yl ] benzyl I p

i peridine-4,4-dicarboxylic &4 d nono benzyl ester
Stéﬁ_o IFS g, 0.00059 nol) in N, N-di nethylacetam de (3.5

" The reaction mxture is stirred for 30 m nutes at

Schépe tenperature. Chloronet hyl pivalate (0.187 g,

0.0012 nol) is added to the reaction m xture 10 which

is then heat\éd. & : i

is treated wit

extracted in eth C : i chl ori de

(0.25 g) is added 1:® the ethyl acetate hayernand

stirred for 15 mnutes. Dem neralized water (5 nL) is

adde ciqueou b sokitionl (18cat abe sbdivier hpdrdxidee(0.0§ encd) & &dded to

a SRR a?%q%tuéraépomiﬁ%ﬁiﬁ iy adiidrer Pearpiueen-s
calboRfiil' @ EQbVGSE)OW%ﬁS e ddtiof miyBNs HEaRH bf 85 R one

col um chr omat ogr ap [1ca gel 230-400 nes
and -anelxalh aoet. tﬁthaaclerseremomdamjdetrcreﬁuced shessure. Demineralized

- | Rh d |
waler (TR TS REHRA A0 URE FRSPE A e BB AT AP s Pigbthbd Switn
ethl Eaget@téfeltﬁé/é@ﬁémﬁ‘@yélo?swﬁﬁﬁéldc)d|@§r§f¢f~ 30y 8k M 'HCI and

chene

extraeied|with ek ﬁcem64@>215 Nlor SlsinpRiees prganie)layers areoxaghed

Vi 0
w58 GRT BBOLbRE AL A SR il FRLRY v ety
dries tover 8didim gul@xa@@oﬁémbb of ethy| eicstats @ma‘s ethaéin®thyl-1,3-

and ethyl acetate (20 nmL, 1:1) is added 5% Pd/C (0. 133
dihygro-2thenzefiFansne M“Ceaff'@ stirred at room
tenperature and hydrogen gas is bubbled through it.
This 59 process is continued for 2.5 hours. The
r €aenexal methiodr ef pregaratien of 4-(8-substitutedit,2.d- iazol-5-
washed with tetra rof yran (2x nL),.and the filtrate
i s concentrated daﬁﬂﬁﬂhéﬂﬁﬁhéﬂgﬁgegﬁﬁaﬁﬁb give a solid
mass which is purified by colum chromat ography
(silica gel 230-400 nmesh, nethanol: dichloronethane 5
15: 85Preparation of 4-[3-(2-f|uorobiphenvl-4-v|) 1,2.4-oxadiazol-5-
1-{4-[5-(2-fl uorobi phe - 4- % 4- - oxadi azol - 3-yl
] benzyl | pi peri di ne- 4, acid
(2, 2-di net hyl - pr opanoyl oxynet hyl ) ester (e.g. 39).
Al ternate preparations of
Step} 4-[5- (2-f1 uorobi phenyl-4-y1)-1, 2, 4oxadi azol - 3-
SCH&%%]benzyllplperldlne 4, 4-di carboxylic acid benzyl
ester (2,2 dlnethylpropanoyl oxymet hyl) ester.
N, N-Bi s(2-chl oroethyl)carbamc acid ter eVl ester O
OHNCI >0A A ?- 0 > 0ANCI Lci To a m xture
of di-tert-buty bonat e (6 2 and bi s( 2-

Copper (I) cyanide (10.69 g, 0.12 mol) and potassium iodide (6.21 g, 0.037
mol) are added to a stirred pyridine solution (10 mL) of 4-bromo-2-fluorobiphenyl
(10 g, 0.040 mol). The reaction mixture is heated at 150-152<T, 5 mL pyridine is
distilled out and heating is continued at 150-152C for 24 hrs. The reaction mixture
is cooled to 95-100T, toluene (100 mL) is added to it. It is cooled to 35-40C and
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chl oroet hyl )am ne, hydrochl oride (5.5g 0.31nol) in

di chl oronet hane (40nlL) is added triethylam ne (4.2nm
w@2®805)149 pH i s then adjusted to 9-9.5 by f urtPer/EP2008/057571

addition of triethylamne (0.5nm) and the m xture is

stirred for 2h at roomtenmpetature, diluted with

an eRouP T WP SRl (3ot iLas diasR ARG LG for half an

holY, e®RIenR Teedi ¥ Sse&avaiRdNaht Bvadis 'Wlﬂ’lr Qahedué GRhRBAIEC solution
acid tert-butyl ester used w thout further

(2450r imL b atthen demineralizedt watgy. (3x100 mL). The toluene layer is

ona BEIGLAT ot ed ] S8 4o RRRsety B it o

A m xture of N, N-bis(2-chloroethyl)carbamc acid
tert-butyl ester (1.22g 5Smmol), dibenzyl nalonate
Stgalla2g 5nmol ), potassium carbonate (1.38g | Omol) and
Scﬁ%r&r abutyl amoni um brom de (0.5g 1.55 mml) in tol uene
IS heated under reflux. Additional portion of
tetrabutyl anmoni um brom de (0.5g 60 1.55mmol) is
added after 2h refl ! heat i ng

for 2h (overall 6h

to room tenperatu \
The organic @ s washed wit ater, dried and
concentrat ed under reduced pressure. Purification by

h t 5 ffard
oo Bl B L2 S SRl s Rbauitie 1 (187 6. 5B moD.  hydroxy-

Ian%né Wcﬁ’@é}ﬂéﬁhd@?ﬁ@‘g @SO@B t‘h'oi and sodium hydrogen carbonate (4.2 g,
Pi peridine-1,3,3-tri carboxyl ic acid 1-tért-butyl

y
0. Q&rmehzmm@baeol (50 robNsthemied iBm refrx TOOF e Tdha readtion mixture is

the%f g&'z;!gﬁgéf{}? A mer?@"%@rdbﬂ&\ﬁﬁ%l C:,?%Il& ié eratshgatv};lkh methanol
(2d\lnﬂt)d et Bdr*nb@fe@ﬂmeﬂﬁer(d%Mﬂorﬁ%Ob@ﬁceMttdﬁe@ toedrohéd< o get 2-

bath, is added dropw se a solution of potassium
fluwpdlh/&wwy@@fm@rl -d3arhoxaraiding whight is usedaf suchries the next step
r stirred with cooling for 2h, then
Wﬂﬁk%&%@ﬁ gu&g%ﬁ%ﬁb room tenperature and acidified with
acetic acid 15 (1.05 eq). After concentration under
fﬁced pressure, the crude product is dissolved in
Step |l opropyl oxyde, washed with water, dried over
Schagiesi um sul phate and concentr at ed under reduced
pressure to give piperidine-1,3,3- tricarboxylic acid

1-tert-butyl 3-beéfizyl ester as an oil. M

20Pi peri di ne 73-tricarboxyli c ri
3- benzyl di net hy1-.2- ) ester A
m Xt ur e o per i di’he- 1, 3, boxyl i ¢ acid ~°"

3- benzyl ester . 85¢ 7.85mmol ),
pot assi um car bonate (1.4g 10mml) and br ormpi nacol one

cehibieletlpehédiane TIBMRY, LA ol ol e

d|nﬁ’éth?l@nﬂN@;broWQlBeéﬂhymaﬁbddilhrﬁﬂé Hmld(tgscgero Oﬂitrﬁdl)tméeédded to a
duced pr essure. After purification

stnrew R BTaRer TR, SN (20 ¥k ok AhEBRIMe hyheareic acid
(192 o 0/6 PSE'2:F| B Rydoxy BbnbhyEREIBahfdAE (.3 0, 0.01 ma)

is addezt tariblet ieagtion nGikiCre R’rmeh idihee-tkaediat dB80evdT domditils. The

3- benzyl 3-(3,3-dineth - oxobutyl ) ester . ,
reaction mX(ture |g ¢ooled to rog emperaHJrg, bemsinerallzed water (60 mL) is

added and the aqueous layer is extracted with ethyl acetate (3x20 mL). Combined

organic layers are washed with demineralized water (2x10 mL) followed by brine
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To a solution of piperidine-1,3,3-tricarboxylic acid
wd2doens2zibut yl 3- benzyl 3- (3, 3-di net hyl- 2- oxobetEP2008/057571

ester (250ng 0.54mmol) in ethyl acetate (3nL) is added

a solution of hydrogen chl ordtde in isopropanol (3mL

(g ™ and iRt e v ShH Lol HRmBVaR By adsdate under

re(ﬁfé’eb%re§sdré gdl\%f@é RAuddigliid SARER Y burmd sy E@Iu@Hﬁ’ &nhromatography
peri di ne- di car boxylic acid 3-benzyl

(Sllgla( Yeb- 200r80Ay meshoxelbyit }ac)?taésrehexamedrfiﬁbm)ortfp dieirnish  {4-[3-(2-

nugfBolasy B e b oratazg e et o) i

nltrorrethane (150nL) cooled wth a water/ice bath is
addedthlon I chlorlde(60m_. The mxture is stirred
Geneyal thod-of prepara f Htute 4+soxadiazol-3-

After cool ing ag dii sopr opyl
oxyde (350nL) is tM‘QﬁSMé $dr ochl ori de
to preC|p|tate Th|S|sf|Itrated, rinced with

di i sQpro oxi de_an ied to give

bi S(Muggf ofyA-[95{dtn ﬁlém% gﬁﬂeggmgﬂ-ﬂ%é-oxadiazol-3-

1- Benzyl pi peri di ne- 3, g!épéﬁgnﬁgﬂ(dﬁlad d 3, 3-di benzyl

ester WO 2008/152149 71 62 sodium
Schgnheoxyde. Extraction with et hyl acetate, drying of

t he organic phase over magnesi um sulphate and

evapor ati on_unde¢oHeduced pres ure ff\rds
bi s( 2- chI 0 yI ) benzyl ami n tQ e~tatter
(2.50) | Ived in ethyI ate/ 3 /_125rrL).

5 D benfyl mal onate (5.3g 1:8.6 mmwol) and
carbonate (5 g, 36 mml) are added foll ovved by a
sofutmiaturef afet4-tilfluoydraetmytpemzoler oadide (6n gt Y032 mol), 1-(3-

diniBHTRompY eyl -capbimiE 16050 0. a1 hvdroxy-
beﬁﬁﬁﬂﬁﬁ@leﬁﬁ@ﬁéﬂ@@ gdhe 0.63pdH6l) iR NiN-aMIEBYIfbimathReNy30 mL) is

ﬁ@% , washed wwth water, dried over nmagnési um sul fate
stirge@ ab ceBereMpeEUImMdET A uEdRLILES o sA¥droxy-4-hydroxymethyl-

e T T T L

at 3eﬂi;>drfd1€62fyﬁs enéeralloRigeetd donre o Fodmt tem?emm Bad solvent is
acid 1-(2, -trichl oroet h%I ) 3, 3-di benzyl 15ester

rerved er’b@leurr@délPe(i PERSYISi Br AQHERMS3 SQ“@'PBa?%WHk of sodium
I

blcggbrcgwonj’s ng&qw th@gés%ué 15396“‘3 %e@yof 2 énr] |§OQ-:% g@ﬁ%h ethyl

acetat@(2(100c mLh)aCombisechddgahie,|2yetstarecdrient ogehghhydrous sodium

| or of Qr mat e The ture i
sughefl 889 gRiceniRlecindte AU Ab PERSSLES o e S6HEDR: Bapwiied by
CoMFEnIORAISGOR 51 el BR0.4F i - nglepscbithddtae, 6539

oXl| dwth water, dried over nagnesi um
to gine ﬁlh&(éf tﬁlrﬁdoummtemphanel&1®dmxadm%éayl]mhegslm@1ha@ol
gi ve piperidine-1,3,3-tricarboxylic acid 1-(2, 2, 2-
trichloroethyl) 3,3-dibenzyl ester which cristallizes

hdthéf Fﬁunometh 1-1,2.4-oxadiazol-
I per | OXyl T C _acl er uty

3- benzyl ester Ck 10 @J-_ngnzaldehyd

Step-l
(£)-Furan-2-yl-[3-(4-hydroxymethylphenyl)-1,2,4-oxadiazol-5-ylimethanone-
O-methyl oxime is prepared by following the same general method as described
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63 To a solution of piperidine-1,3,3-tricarboxylic
wa@eood/ 132142, 2, 2-tri chl oroet hyl ) 3, 3-di benzyl esPer/EPBISF7571

15 mmol) in N, Ndinethylformm de (200 nL) cooled with

a water/ice bath, is added pﬁ&assiun1hydroxyde (0. 99

5% 14mol ). di s i n.wat er
Sl r HEOi HTaEe 'iy‘ ) W'@Woaﬁ? %\/\EB o‘a@wé/11 WC{rE}W 6J}Mdroxy'
metSyTPER A rHifhe.aci dified with acetic acid (1.05 ew) and

concentrated under reduced pressure. Addition of water

cristallizes the crude which is filtered, dissolved in
Sug%“yl acetate, washed with water, dried over magnesi um

Il'phat e and concentrated under reduced pressure.

Sckemet al i sation with heptane affords

pi peridine-1,3,3-tricarboxylic acid

1-(2, 2, 2- trij-‘t':hl oroet hyl) 103-benzyl esteqc'fa

Pi peri di ne- Jg33tr|car oxylic acid N CHO
1- (2,2, 2-t |chlor ) 3-benzyl 3(3,3-

di met y1- , ester_ A.m xtoare N

pi peri dijne- 1 3-tricarboxylic a \

1-(2 -tricchlaroet hyl) 15 3-ben estér (8.9 g 8.8

mol ), potassium carbonate (1.83 g 13 mmol ) and
brlmhmlasidfwltte (121 31.§.ABhmall)) isiadded to a solution of oxalyl chloride

QR i S DGR %@3&8&% (Fodtt @ﬂpZ%faff et 3 petod of 15

mnﬁlﬁé& fA'éoﬁﬁQ)n%ft f#@r%hLEylaﬁ I'@ﬂﬂﬂé?@/[)cﬁzw _gx&flazol-5-
under reduced pressure e residue is ssol'ved

yl]r@emnoa@e@an@thym%lm (W0t &, Q08 mehidincdisbloremgthane (10 mlL) is

adé%ﬁc# tch%; Eﬁ&ghﬁg@w 8?1 7?’@’(# Cf)ﬂaggragqv?jyn@utes followed by the

additioe Mfdﬂ%ﬁfﬁd@roﬁylbmrarhmé (B3mB) dThetrbgdtich enirtong ¥4 Jallowed to
coﬁlsettgrrogr%l ttelmnpgerglltture1 %)ver a period of 1 to 2 hrs. The reaction mixture is then
treated with a saturated aqueous solution (5 mL) of ammonium chloride.
Dichloromethane layer is separated and concentrated under reduced pressure to
give the product, which is purified by column chromatography (silica gel 230-400
mesh, n-hexane:ethyl acetate, 70:30) to furnish (Z2)-4-[5-(furan-3-yl)methoxy-

iminomethyl)-1,2,4-oxadiazol-3-yl]benzaldehyde.

Preparation of piperidine-4.4-dicarboxylic acid diethyl ester

Step |
Scheme

/—/ Cl
e O e

Potassium carbonate (79.22 g, 0.572 mol) and tetrabutylammonium bromide
(6.16 g, 0.019 mol) are added to a solution of benzyl-bis-(2-chloroethyl)amine
(47.5 g, 0.205 mol) and diethyl malonate (30.62 g, 0.191 mol) in N,N-
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oxadi azol e is perforned as described in step 11

for the prepara 2-[{4-]5-
(2-fl uorobi -yl) o2 4-oxadi azol e- -yb Ebenzyl } (
2- hydroxyett amn ? ethanol , wit
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purified by column  chromatography (silica gel 230-400 mesh,
methanol:dichloromethane 10:90) to furnish piperidine-4,4-dicarboxylic acid diethyl
ester as pale yellow liquid.

Alternative method of preparation of piperidine-4.4-dicarboxylic acid

diethyl ester

Step |
Scheme

CO.Et

COEt
COH
BOCN BOCN

Lithium diisopropylamide (6.5 mL 25% solution in tetrahydrofuran, 0.013 mol)
is added to a solution of N,N,N',N'-tetramethylethylenediamine (4.5 mL, 0.030 mol)
and piperidine-1,4-dicarboxylic acid 1-tert-butyl 4-ethyl ester (3 g, 0.0117 mol) in
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dry tetrahydrofuran (40 mL) at -70C. After stirrin g for 30 minutes the temperature
is raised to -40C. The reaction mixture is again cooled to -70°C and carbon
dioxide gas is bubbled through it. The reaction mixture is slowly allowed to come
to 0°C and is treated with a saturated aqueous ammonium chloride solution
(10 mL). The organic layer is separated and concentrated. The residue is treated
with an aqueous sodium hydrogen carbonate solution (20 mL). The aqueous layer
is washed with n-hexane (2x10 mL), then acidified to pH ~ 5 with 2N HCI and
extracted with ethyl acetate (2x20 mL). Combined organic layers are dried over
anhydrous sodium sulphate and concentrated to give piperidine-1,4,4-tricarboxylic
acid 1-tert-butyl 4-ethyl ester.

Step Il
Scheme

COH CO,Et

COEt — > CO,Et
BOCN HN

Ethanolic HCI (40 mL) is added to piperidine-1,4,4-tricarboxylic acid 1-tert-
butyl 4-ethyl ester (2.35 g, 0.0078 mol) and the reaction mixture is heated under
reflux for 5 hrs. The reaction mixture is concentrated under reduced pressure to

give piperidine-4,4-dicarboxylic acid diethyl ester as hydrochloride salt.

Preparation of dicarboxylic acids
Method-A

Preparation of 1-{4-[5-(4-trifluoromethylphenyl)-1,2.4-oxadiazol-3-

Ilbenzyl}piperidine-4.4-dicarboxylic acid

Step-l
Scheme

o— O—N

N
\ \ COZCZ H5
N , \N
N COZ CZHS
F.C OH F,C N
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Methanesufonyl chloride (1.07 g, 0.009 mol) is added a stirred solution of 4-
[5-(4-trifluoromethylphenyl)-1,2,4-oxadiazol-3-ylJphenylmethanol (2 g, 0.0062 mol)
and triethylamine (1.25 g, 0.0124 mol) in dichloromethane (30 mL) at 0-5T. The
reaction mixture is stirred at 10T for 20 minutes, then treated with demineralized
water (10 mL). The dichloromethane layer is separated and the aqueous layer is
extracted with dichloromethane (2x15 mL). Combined organic layers are dried
over sodium sulphate and concentrated to furnish the crude mesylated product.

To a stirred solution of this mesylate in N,N-dimethylformamide (20 mL), N,N-
diisopropylethylamine (1.2 g, 0.009 mol) and piperidine-4,4-dicarboxylic acid
diethyl ester (1.7 g, 0.007 mol) are added. The reaction mixture is heated at 80C
for 1 hour and then concentrated under reduced pressure. Demineralized water
(15 mL) is added to the residue and the aqueous layer is extracted with ethyl
acetate (2x30 mL). Combined organic layers are concentrated under reduced
pressure and the residue is purified by column chromatography (silica gel 230-400
mesh, n-hexane:ethyl acetate 75:25) to furnish 1-{4-[5-(4-trifluoromethylphenyl)-
1,2,4-oxadiazol-3-yl]benzyl}piperidine-4,4-dicarboxylic acid diethyl ester.

Step-ll
Scheme

o— O—N

N
) CO,C,H, )
L feen AOVS)
F,C N F,C N

An aqueous solution (10 mL) of sodium hydroxide (0.86 g, 0.0215 mol) is
added to a stirred solution of 1-{4-[5-(4-trifluoromethylphenyl)-1,2,4-oxadiazol-3-
yl]lbenzyl}piperidine-4,4-dicarboxylic acid diethyl ester (2.3 g, 0.004 mol) in a
mixture of ethanol (50 mL) and tetrahydrofuran (10 mL). The reaction mixture is
refluxed for 20 hrs, then is concentrated under reduced pressure. The residue is
acidified with 3N HCI to pH ~ 2. The solid thus formed is filtered, washed with a
mixture of methanol:ether (30 mL, 10:90), then tetrahydrofuran (20 mL) and dried
to furnish 1-{4-[5-(4-trifluoromethylphenyl)-1,2,4-oxadiazol-3-yllbenzyl}-piperidine-
4 ,4-dicarboxylic acid (e.g. 14).

CO,H

CO,t
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Method —B
Preparation of 1-{4-[5-(furan-2-yl)methoxyiminomethyl-1.2,4-oxadiazol-3-

Ilbenzyl}piperidine-4.,4-dicarboxylic acid diethyl ester

Step-l
Scheme

CH C

W ST e S T

Z)-4-[5-(Furan-2-yl)methoxyiminomethyl)-1,2,4-oxadiazol-3-yl]benzaldehyde (0.7

g, 0.0023 mol) is added to a solution of diethyl piperidine-4,4-dicarboxylate (0.5 g,
0.002 mol) in a mixture of acetic acid (1 mL) and methanol (30 mL). The reaction
mixture is stirred at room temperature for 1 hour. A solution of sodium
cyanoborohydride (0.1 g, 0.0016 mol) in methanol (10 mL) is added to the reaction
mixture portion wise over a period of 30 minutes at room temperature and stirred
overnight at room temperature. The reaction mixture is concentrated under
reduced pressure, the residue is treated with ammonium hydroxide (3 mL) and
extracted with dichloromethane (50 mL). The organic layer is concentrated and the
residue is dissolved in a tetrahydrofuran (5 mL) and ethanol (10 mL) mixture. An
aqueous solution (10 mL) of sodium hydroxide (1.0 g, 0.025 mol) is added to the
mixture and allowed to stir overnight at room temperature. It is then concentrated
under reduced pressure. The residue is acidified with 3N HCI to pH ~ 2 to give an
off white solid which is filtered, washed with ethyl acetate (3x5 mL) and dried to
furnish (2)-1-{4-[5-(furan-2-yl)methoxyiminomethyl-1,2,4-oxadiazol-3-yl]benzyl}-
piperidine-4,4-dicarboxylic acid diethyl ester.

This diethyl ester derivative is hydrolysed to the corresponding diacid as
described in the previous procedure (e.g. 22).

Partial hydrolysis of diesters can be performed to result in the formation of

mono acid esters (e.g. 52).

Examples 1-37 are prepared either by method A or by method B.
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Ex. Compound MS(ESI")
R2 0—N
RA N \ COR;
N OLCORG
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R R3
R4
R R; R R R4 Rs Re
CH,
1 Hscw H H H | H | OH | OH | 464.1
CH,
2 HCMO/ H H H H OH OH 492.22
3 F H H H OH OH 502.19

F H H H OH OMe | 516.17

Ph
Ph
) % H H H H OH OH 462.07

6 H H H H OH | OMe | 476.19
CH,
7 | oty H H H H OH | OMe | 506.21
CH,
8 %C/Q H H H H OH | OMe | 478.2
o]
N
9 L\g\(ﬂ Yg QFCOZMe 492.0
\ CO,H
O——N

O

11 OH OH 520.1
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2
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Ex. Compound MS(ESI")
12 D/ H H H H OH OH 502.1

F

-
13 \©/ H H H H OH OH 520.1

.

14 CF; H H H H OH OH 476.1
15 Ph H H H H OH OH 484 .1
16 FsCO H H H H OH OH 492.0
17 H F F H H OH | OH
18 H3CO.S H H H H OH OH 486.1

4\N \ CE'::O H
19 Q)O \ ’ 524.1

N
o / COH
O—N

O

21 F3c/\o/ H H H H OH H 506.1

/ \ O*?‘ CO,H
22 o | \N/\(jv @»cozH 455.1
N N
OMe

O

23 Bn H H H H OH H 498.1

‘/\i '\\l CO,H
24 Hscﬁ N [ oo 456.2
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Ex. Compound MS(ESI")
(i*l;l COH
25 ﬁk@g 452.1
T
’/\‘:O CoH
26 o;©/< N*@V@LC% 478.1
HSC CH3
’/\‘*o COH _
N/ COH 5002 M
37?‘ COH
28 >@A(N)\©v©7cw 466.1
ﬁ 0
29 H H H H OH 512.1
P H
o~ N COH
o oo s
oo N (M)
31 Bn F F H H OH OH | 534.1
CH3
32 HSCK( H H H H OH OH | 4782
(0]
-
33 ﬁ@A H H H H OH OH 5341
34 HsC,0 H H H H OH OH | 452.19
35 | (CHs)sC H H H H OH OH | 464.22
CH, 463.99
36 P H H H H OH OH
H3C 0 (M')
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Ex. Compound MS(ESI")
37 O/ H H H H OH OH 4901

M, ESI negative ion mode.

Preparation of dicarboxylic acid ester derivatives

Preparation of 1-{4-[5-(2-fluorobiphenyl-4-yl)-1.2.4-oxadiazol-3-

Ilbenzyl

iperidine-4.4-dicarboxylic acid mono (2,2-

Step-l
Scheme

dimethylpropionyl-oxymethyl) ester

Oo—

NN

o

SO —

O

Wepary

Thionyl chloride (20 mL, 0.274 mol) and N,N-dimethylformamide (2 mL)
are added to a stirred solution of 4-[5-(2-fluorobiphenyl-4-yl)-1,2,4-oxadiazole-
3-yllphenylmethanol (32 g, 0.092 mol) in dichloromethane (150 mL) at 0° C.
The reaction mixture is heated at 80T for 1 hour a nd then concentrated under

reduced pressure. The residue is neutralized with a saturated aqueous sodium

bicarbonate solution (150 mL) to furnish a solid which is filtered and washed

with n-hexane (150 mL) to give 3-(4-chloromethylphenyl)-5-(2-fluorobiphenyl-4-

yl)-1,2,4-oxadiazole.

Step-ll
Scheme

oO—

N
\
o]

C
N
Sl

O—N

N ) OH
ey
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Diisopropylethylamine (23.5 mL, 0.136 mol) and diethanolamine (14.2 g,
0.135 mol) are added to a stirred solution of 3-(4-chloromethylphenyl)-5-(2-
fluorobiphenyl-4-yl)-1,2,4-oxadiazole (33 g, 0.090 mol) in N,N-dimethyl-
formamide (200 mL). The reaction mixture is heated at 90°C for 2.5 hrs, the
solvent is removed under reduced pressure and the residue is treated with
demineralized water (200 mL) to get a solid which is filtered and washed with n-
hexane (150 mL) and diethyl ether (100 mL) to furnish 2-[{4-[5-(2-fluorobiphenyl-
4-yl)-1,2,4-oxadiazole-3-yllbenzyl}(2-hydroxyethyl)aminolethanol.

StepHlil
Scheme
- O*\
\ O N
O \NKQVN\ OHH NK@VN
O F OH O F o

Thionyl chloride (52 mL, 0.716 mol) is added drop wise to a stirred solution
of 2-[{4-[5-(2-fluoro-biphenyl-4-yl)-1,2 4-oxadiazole-3-yl]benzyl}(2-hydroxyethyl)-
aminolethanol (31 g, 0.0715 mol) in dichloromethane (150 mL) at 0C. N,N-
Dimethylformamide (2 mL) is added and the reaction mixture is heated at 80T
for 1h. Excess thionyl chloride is removed under reduced pressure and the
residue is made alkaline (pH ~ 9) by the addition of an aqueous sodium
hydroxide solution (4N, 150 mL) at room temperature. The aqueous layer is
extracted with ethyl acetate (2x100 mL) and combined organic layers are dried
over sodium sulphate. Removal of solvent under reduced pressure gives a
viscous liquid, which is purified by column chromatography (silica gel 230-400
mesh, n-hexane:.ethyl acetate 7:3) to give Dbis-(2-chloroethyl){4-[5-(2-
fluorobiphenyl-4-yl)-1,2,4-oxadiazole-3-yllbenzyl}amine.

Step-IV
Scheme

o—

N
O*T - \ CO,CH,Ph
N cl N
N H | C0,CH,Ph
N =
H L
cl

E
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Potassium carbonate (22.4 g, 0.162 mol) and tetrabutylammonium
bromide (30.5¢g, 0.095 mol) are added to a stirred solution of bis-(2-
chloroethyl){4-[5-(2-fluorobiphenyl-4-yl)-1,2,4-oxadiazole-3-yl]benzylamine
(28 g, 0.059 mol) and dibenzyl malonate (15.3 g, 0.054 mol) in N,N-
dimethylformamide (250 mL). The reaction mixture is heated at 100 for 4 hrs
and concentrated under reduced pressure. The residue is treated with
demineralized water (200 mL) followed by brine (25 mL) and the aqueous layer
is extracted with tetrahydrofuran (2x150 mL). Combined organic layers are
dried over sodium sulphate and concentrated under reduced pressure to give a
viscous liquid, which is purified by column chromatography (silica gel 230-400
mesh, n-hexane:ethyl acetate 70:30) to give 1-{4-[5-(2-fluoro-biphenyl-4-yl)-
1,2,4-oxadiazole-3-yl|benzyl}piperidine-4 ,4-dicarboxylic acid dibenzyl ester.

Step-V
Scheme

0—N
O—N \\ co,
T (™ f
CO,CH,Ph
~ (1
F

An aqueous solution (50 mL) of sodium hydroxide (1.7 g, 0.043 mol) is
added to a stirred solution of 1-{4-[5-(2-fuorobiphenyl-4-yl)-1,2,4-oxadiazole-3-
yl]benzyl}piperidine-4,4-dicarboxylic acid dibenzyl ester (18.3 g, 0.027 mol) in
tetrahydrofuran (150 mL). The reaction mixture is stirred overnight at room
temperature and then concentrated under reduced pressure. The residue is
acidified to pH ~ 6 with diluted hydrochloric acid to give a solid which is filtered
and washed with diethylether (100 mL) to furnish 1-{4-[5-(2-fluorobiphenyl-4-
yl)-1,2,4-oxadiazole-3-yllbenzyl}piperidine-4,4-dicarboxylic acid mono benzyl
ester.

H
CO,CH,Ph
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Step-VI
Scheme

Oo—

o S, co CH,Ph )
Y o _l=om,
\/
COCH,Ph ——> I oy

Sodium carbonate (0.125 g, 0.0012 mol) is added to a solution of 1-{4-[5-
(2-fluorobiphenyl-4-yl)-1,2,4-oxadiazole-3-yl]benzyl}piperidine-4,4-dicarboxylic
acid mono benzyl ester (0.35 g, 0.00059 mol) in N,N-dimethylacetamide
(3.5 mL). The reaction mixture is stirred for 30 minutes at room temperature.
Chloromethyl pivalate (0.187 g, 0.0012 mol) is added to the reaction mixture
which is then heated at 65T for 4 hrs. The reaction mixture is treated with
demineralized water (5 mL) and extracted in ethyl acetate (2x5 mL). Sodium
chloride (0.25 g) is added to the ethyl acetate layer and stirred for 15 minutes.
Demineralized water (5 mL) is added to the ethyl acetate layer and the layers
are separated. The ethyl acetate layer is dried over sodium sulphate. Removal
of solvent under reduced pressure gives a viscous liquid, which is purified by
column chromatography (silica gel 230-400 mesh, n-hexane:ethyl acetate
70:30) to furnish 1-{4-[5-(2-fluorobiphenyl-4-yl)-1,2,4o0xadiazol-3-yl]benzyl}-
piperidine-4,4-dicarboxylic acid benzyl ester (2,2-dimethylpropanoyloxymethyl)
ester.

Step-Vll
Scheme

o—

‘,4@ s T e

solution of 1-{4-[5-(2-fluorobiphenyl-4-yl)-1,2,4-oxadiazol-3-
yl]lbenzyl}-piperidine-4,4-dicarboxylic acid benzyl ester (2,2-dimethyl-
propanoyl-oxymethyl) ester (0.37 g, 0.00052 mol) in a mixture of ethanol and
ethyl acetate (20 mL, 1:1) is added 5% Pd/C (0.133 g). The reaction mixture is

stirred at room temperature and hydrogen gas is bubbled through it. This

CH.

o}

VQCHS
CH,

I
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2.57-2.67 (br d, 2t); 3.04-3.20 15 (br m 2H);

%egldé}% { 3 3-fyica %Il%@%%zﬁ)ter@Sg&% 3-di glg)yng

711(d J=8.85 Hz, 2H); 7.62 (d, q= 668Hz

8. 13- 2 (m gxchange eU\ ton.
Exarrpl e 8 Cée+fo§§ oBn
(CDClS+CD30D+TFLQ\/,C| 400. 32 M, 6 ppn’) 0. 95-7d, oJ=6. 65

H; 1.97 (septet, 3=6.75 Hz, 1H); 2.26°2°4> (br

3. '6?%“‘2% ?ﬁ/\; R b'%@) oy Og@%%%b?@ 680'52%?t 6@95%9@?@1 224

5r’rfﬁnc§§ (dfﬁ)er& mélo'h&tésw?zé 5rﬁr’rﬂg (dota@ss&nﬁocéribonaf@s (;4389

2H)
10r(nm0| Q'Pﬁ tet@@@ﬁﬁﬁ’@?@éﬁbﬂ’@”ﬂﬂ@t(gﬁg 285 Pyaapiie tauene {2(amL)
is h&&Ed 'UAGEE reflux. Additional portion of tetrabutylammonium bromide (0.5g
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1H NMR : (CDCI3 + TFA ; 400.13 MHz; 6 ppm) 1.55 (s,

6H); 2.31-2.43 (br t, 2H); 2.54-2.64 (br d, 2H);
WE208AR119D (m 2H); 3.12 (s, 2H); 3.67-3.78 (bPCTEPRDBY/O57571

3.79 & 3.87 (s, 3H); 4.35 (s, 2H); 6.91 (d, J= 8.37

30Hz, 1H) 7.54 (d, J=7.62 0%, 2H); 7.97-8.04 (m

1 hinsh & sl b o BB RSTRL B crgren
6h ?ﬁea 8 e MMture Ks%l@d baagﬁl)o ro&rQQeﬂrgbe'%re @n@%tﬂ%} 8%yde

: 2.30-2.45 (br t
is Zdoled3 (G0mLbr The RFYaANIQ. pirages,is 2wWpshed mntb vater= diec@eand

co@%é&trza'_g_d Jrlﬁgép LéisUCfa;_Br@glg%l @c%tﬁcfn Exbcor%hri(]g\ﬁ%cgngg)%?aphy

affdrdgdpibéridide) 1 3'ﬁlfr©6rbi%@h@%ﬁ:ﬁbLt@rtlﬂmﬁyIOB&dlEéﬁim'@térlas an
as 1H NWVR (CDClI 3 + CD30OD + TFA; 400. 13 MHz;

Oilppn) 102.24-2.40 (br t, 2H); 2.57 (d, J=14.34 Hz, 2H),
3.01-3.15 (br t, 2H): 3.56 (d, J=11.17 Hz, 2H): 4.31
(s, 2H); 6.94-7.07 (m 2H): 7.45-7.55 (m 1H): 7.64
( dPipéridiné#1, Blz3 triddyboxilid acidd tdrt’buﬁﬂ&-lbrenz?/l-&steB 25 (d,

J=7.75 Hz, 2H); .28 (d, J=8.33 Hz, 23)4) Thr ee
exchangeabl W ons. .15 Exanpl e HCl .1H NMVR :

( CDCL3+TFA+ N £005,13_Mg; 3-2.47 (br

m 2H): 2.60-2.70 07 2H): 3. 15-3. 28br 5, 2H):
3.60-3.72 (br d, 2HZo£"39 (s, 2H) 7.2Q bH J=8. 65

Hz, 2H); 7.62-7.71 (m 4% 7.80 (d, J=8.34 Hz, 2H);

8. Pa a(shlutieryobpiperidingH),3 tr@grt(qu igacgl 34er}t-wut3m3)3 dlbenzyl

eofd PEBICPERRAYS SRR, e oo Yo

waterféde a9, isbadded athw@e@ sbflitioA-oflgetddsidm h tﬂ)oxyde (0.68g
312324(b32H) 3.75-3.82 (br 25 d, 2

857 10mR)ol) &1 swter (29JH;L)8 Toe ppxtuneHs, furtheg s(ugedy&ﬂlg cgagllng for

ol fcifonds 3 i 5 Sl Bl b ffc

(1 eB ean)AfteT\mneentnalmgeather pediceas préssang| theldruae picduct is
dis30 90 2y GISasORYT Dpjde: WaShad gt pratar, iga ayegonaghesium

sulgagéteiggag%onl_cénﬁg@ Zﬁd%lgrr?% e?’;%rezsé %t& M@’%@eﬁﬁrﬁ%t&&
tricasiBoxgiic lzid Didrt-b8Nd3-Hehzylestel Bsldn, oikH) Three ’

exchangeabl e protons. WO 2008/ 152149PCT/ EP2008/ 057571
70 Exanple 15 as HCl 1H NWR : (CDCl13-FTFA- FCD30D- FD20;

400iptAdMez1 38-FRa}boxylic acid 1-tert-butyl 3-benzyl 3-(3,3-dimethyl-2-

oxobutyl) ester
0 o
>LOJLN 0 >LOJLN o
.Bn B —— .Bn
o oe
0 o%
o)

0™ OH

A mixture of piperidine-1,3,3-tricarboxylic acid 1-tert-butyl 3-benzyl ester
(2.85g 7.85mmol), potassium carbonate (1.4g 10mmol) and bromopinacolone
(1.73mL 17mmol) in butan-2-one is stirred at room temperature for 6h. The
mixture is washed with water, dried over magnesium sulphate and
concentrated under reduced pressure. After purification by column
chromatography, the product is cristallized in heptane to give piperidine-1,3,3-
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2.26 (t, J=13.10 Hz, 2H); 2.55 (d, J=14.74 Hz, 2H);
3.06 (t, J=12.70 Hz, 2H); 3.57 5 (d, J=12.26 Hz, 2H);

WA 2®8/18949 2H) ; 7.39-7.46 (m 1H); 7.49 (t, J=7PGODEPWNS/057571
2H); 7.57 (d, J=8.06 Hz, 2H); 7.66 (d, J=7.36 Hz, 2H);
7.79 (d, J=8.25 Hz, 2H); 8. 2(0 8.30 (m 4H). Three

ticGRRSY A6 BT DR - BN -6 i aiyg-cFobHY Gleq mettin
at 80C2H) ; 2.62 (br, J=13.34 Hz, 2H); 3.05-3.20 (br, 2H);
3

59372(br 2H); 4.36 (s, 2H); 7.43 (d, J=8.36 Hz,
7.61 (d, J=5.79 Hz, 2H): 8.23 (d, J=5.66 Hz, 2H):

et ey R 5 AL P80 coto

40013l\/Hz6p 225(t31269Hz 2H); 2.57 (d,
J=14. 67 Hz, 2|a;>L = 12%6 5n3.54 (d,
J=12. 14 Hz, 2H); 4 31 'P@Hﬁl = 00 Hz,
oH): 7.73 (dd, Ji= 11 7 szaeﬂs %7 82-7. 89
(m 1H); 8.18 (d, J—O708 3H) Thre hangeable
20pr otons. Exanple 18 as PCl 1H NMVR : 3+ CD3OD +

2 1o : ch%ét?%r 1pegm 1%%‘&3&3?3)()@% éd‘?& 1EP)er12t§Dt¥| 3Penzyl 3.

(3,31imethy62-0BBIIY estar (250214 0. 5l4rﬁmoa)sm 2H)yl acesate7(BBL) is

20484 250 Gidrt aPhydisbSh GHTosyy e Bpbbgl AL 26D 1‘he fixture

is @Elﬁb@nﬁt rgéﬁﬂﬁéﬁlpéﬁatafe H6# 3H MR coh@&ﬁ?éﬁédm ’reduced
Mz; 6 ppm) 301.55-1.70 (m 2H);

pre(asprezH)” he zscd)g isdtritueatad da qisopmpyl axide-t0. gme(maemme 3 3-

aicgyfe odoipy o451y S (IS od gl kg’ flyorochiorie

meltirlgla®f60€. 2H); 4.28 (s, 2H); 7.27-7.33 (m 4H); 7.56
(d, J=8.12 Hz, 2H); 8.13 (d, J=8.09 Hz, 2H) Three
exchangeabl e protons. WD 2008/ 152149PCT/ EP2008/ 057571

71 6 HeNVR : (CDOI3 + TFA ; 400.13
Mﬁg@mon%"z‘ﬂy@&eéﬁanl"ﬁg 2, (38 2.52 (br s, 2H):
2.65-2.78 (br 11 @027 ( Nzu)i 3(54 J3 89
b 2H); 4. =

(7. E)lSHz H) 58%&6 (bl’o'@oz52 kyéj iLD

Thr ee exchangeable proton

8.22 (d. m@p
ExE‘PrpﬁeSQWt'a% PfCIb'fi(ﬂ xygtoyienzyamipestl 469094 ; -mol) in

i e T SORLT ek Wi JR4 s patR T gduct iy cniprice

(6ALNL)1TEBE mMixturdHe; stdrezBat soorAHempersidrg dor Ak8theh &iz80T for

8,20 Hz,
1h§5°z/ift%a°°'§*9r@9@@ Wbh Selerlice ot dliporiapk gxvae (3S0ML) is
é‘@.%‘?rg\ @é]’ﬁorl(‘fé réci%ﬂat@ T4 id Filtddde@Mineed with
CDC13+T d6+D20 ; 400.13 MHz; 6 PPm 2.22-2.35
duqanom«lo ozlo@s (acmd J<€lrigda4 toiz, give) ; bs(drhiaroethyl)beszylamine
h h%e:’,% (d, J= 12.43 Hz, 2H); 4.27 (s, 2H); 4.28
y?rQC 6.62-6.65 (m 1H): 7.51 (d, J=3.80 Hz, 1H):
7.55-7.62 (m 3H); 8.22 (d, J=8.20 Hz, 2H); Three
exchangeabl e protons. 20 Exanple 23 as HClI 1H NWR :
epylomodinerp &- dwedmshqva@ld %31%1?6”221/' 8step. 47 (br

t,2H) 2.55 (d, J=14.59 Hz, 2H) tQlelez
2H); 3.48-3.5 O
(_a

A solution of bis(2-chloroethyl)benzylamine, hydrochloride (3.4g

12.6mmol) in iced water (10mL) is made alcaline with a 5N aqueous solution of
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(br m 2H); 4.10 (s, 2H); 4.29 (s, 2H); 7.2-7.28 (m
3H); 7.32 (d, J=7.56 Hz, 2H); 7.41 (d, J=8.21 Hz, 2H);
wQ 2008/14x49 J=8. 09 Hz, 2H); 8.14 (d, J=8.23 Hz, PE/EPRBIRE7571
(d, 25 J=8.02 Hz, 2H) Three exchangeabl e protons.
Exanpl e 24 as HCl 1H NWR : (@DClS+TFA+CD30I} FD20;
so% (H)[gn éydrggzyde ?Egg ”Elno%%g I(rec{m/l tatel %glng%gth%bgrég% icgghase
ov@r'")nag%e@ﬁm@ s'iﬁpr{eﬁé ghd %go%t%ﬁ gn&ét (dJucdd gidssure affords
18 (br (br d, 2H); 4.23 (s,
blS%phlovoamyIS)l@enznyBnme Hz, 2H); 8.04 (d, J=8.22 Hz, 2H)

TB87 EIE000A S PLOLO0S SN, iyt acetats JDMSQ 2L

DMIél@ﬁﬂé & ninh HoStadSiuMicarbonarm5 g, 36 |
T 60-1. 71 (m 1 1.79 an I@@t;a > 01 3%8%1(1; mmob

arez 821999 fofloped QH)a splufiom oﬁéetrabuﬁyiarwnpmuzn 7@0@'% inpethyl

ac%a%"f%MS%%%%@Z%argg? and {%—Dm%ﬁggq?%e@?_é qrny%gdétﬂzx for 3h.
SolMehts é’rdiévzé;soraﬂdd) unc&erlﬂed(used Zjﬂbssuf_br Faecaxsidapgealissovied in
o B e R, 2 S 1 i A0S anc
cof$yyed et A Dty cefiotrdt HEediio 4 ot
chrongatogiphy=8ivEs Hzberea)pip&ridioe{33-diddrboxylie9 acd, 3)3-ditgeEnzyl
Hz, 1H); 8.27 (d, J=8.10 Hz, 2H) Three exchangeabl e
StSfot ons. Exanple 27 as HO 15 1H NVR : (DVBO d6 +TFA :
400.13 Mz ; 6 ppm) 2.08-2.20 (br t, 2H); 2.42 (d,
J=14.19 Hz, 2H); 3.00-3.13 (br m 2H); 3.47 (d,
JRipegdingz],3 rrcanbcseyllg s,a 1-(2,38- tchIquethyI1H)33¢|bm12yl
es@, J743Hz 2H) 7.70 (d, J=8.00 Hz, 2H); 7.85 (t,
8.06 Hz, 789(d J824Hz 2H): 8.02 (dd,

J1=11.18 Hz 1 27 8.08 (ddy J1=7.94 Hz,
J2=1.40 Hz, gn J— 20 Three
exchangeabl rot ExamaJ—e+28 ﬁCI

(CDCl 3 +CD80D+TF 4% 13 MHz; s, 3H) ;
1.34 (s, 3H; ?146(m 1H) 149(dpe .13 Hz,
1%19721725 ; 33-2.60 (br

2

agmixurerqf 1lb|;anzm|ggm@|ng63 {Sﬂicafpomlp aqu §23H)g|mzylr@ster

15255, oyt gt oty ipchet] 6,02 Bbi1 g 5 oribiomn

codlbd @ﬂtreaommgmbtbahprsozhdﬁaj ZMHIBOertm& chidro@bmate (11 g,
NVR ? O d6 . +TFA+D20 400. 13, MHz; 6 m, 2.02-2.05
91 Gyympol)pHfhe omipdurey 'SJStirﬂeCMO\f-‘?in'g@H) at 5‘08'% (temMpgrafyres and

colfepbq sheif, s T@%@@%s'%@%ﬂvﬁf Y
ox@@O&/aSﬁéd%lﬂcwm(t[rBa’dO5\7e'r7ma@BeS|um sulphate and concentrated
under reduced pressure to give piperidine-1,3,3-tricarboxylic acid 1-(2,2,2-
trichloroethyl) 3,3-dibenzyl ester which cristallizes upon standing.

Melting point 76<C

Piperidine-1,3,3-tricarboxylic acid 1-tert-butyl 3-benzyl ester
O O

Cl J\ O Cl J\ 0]
O N O N
CI}CI/\ q/\)‘\o/Bn — CI}CI/\ %O/Bn
.Bn

0" O 0" OH
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Hz, 2H); 8.01 (d, J=8.26 Hz, 2H); 8.23(d, J= 8.20 Hz,
2H); 8.41 (d, J= 8.28 Hz, 2H) Three exchangeabl e
w@emBosd49 Exanpl e 30 as HCl 5 1H NWR : PCT/EP2008/057571
( CDC13+TFA+CD30D; 400. 13 MHz; 6 ppm 2.22-2.36 (br t,
2.59 (d, J=14.49 Hz, 2H)3 3.09 (t, J=12.28 Hz,

2H) ;
gtﬁo a?s%@tu%g'ofﬁlz@é%pgzs g,ﬁ;}_})céqo%gg?e(a%y %R%;ZZébtﬁé’g&%@thyl
3 d—@’lﬁenﬂg-@etéﬁ I_g 152mindkPintR/, N—'d)meﬁwyﬂ@rrﬁé‘mldb-?zdbznﬂ% cooled

Two aromati c protons are rrerg
wntbeameter/@c;%b’atfs rshadée@Maageablhadmden@ 9g(8@/foaﬂrﬁmmol

dlsgé%%a iﬁ%t%@’\ﬁﬁ 'I(h%Drgpb’T%urJe;E ggrr ?l 3%9 ]1‘%5 %Qwed to

wa&nOZO(Troon}n 1dr rdﬂére ZHbldlﬁecﬁQN@h 63cétﬁtf é*cleF(ﬂ 054 eW) and
H; 4.29 2H); 7.09-7.17 (br t, 1H); 7.
corqqentmtec@,pmdeqsed%d( Presgure. Z%jq-l.tion oHyvater ggﬁtalllggs m)e crude

whi ch fs"q‘lltet%gidd éﬁ%lveg?n ]e%% aﬁ%wegf% gﬁ@ﬁ!&ed over

ma@fg@sﬂ.ﬁh Ntrlphafe Eﬁ’d)coﬁ@énti&ed%ndb;@e@um pfadsure? . Cristallid&tion
(or t, 2H: 2. 43 J=14, oH): 3 00-3. 15 ,
withy JeptanaeiTiasds Jiadidiesrizs 3Arparaxis pael Arizi 2 Jaggmetny)
. 4.51 (s, 2H): 7.80 (d, J=8.14 Hz, 2H): 8.25
”é‘“&yﬂggé‘%?f;g Hz, 4H); 8.38 (d, J=8.38 Hz, 2H) Three
exiparigieab! 8 Sirisadiliomcdn(A, 2 238chioroany!L3-bamy 3-(3.3
Q4o i Ty 400, 13 Mz 6 PP 2.05-2,20 (br t,
”%ﬁ OXQPYtY!) EplaT 13 1z, 2H): 2.96-3.13 (br m 2H):
3.40-3.52 (br g, 2H) 4.20 (s. 2H): 4(49(3 2H) :

7.15-7.25 (br, 25-7.38 (m 4 qd, V7 0
Hz, 2H) ?é}/ﬁsa)k 7gn 2H)c:| B2 Hz,
oH): 8.29°qd, J3 Hz, Three exch e bI

protons. Exanpl e g4~as HCI 1H NVR : DI\/ISC§?d6q-
400.13 MHz; 6 PPm) WD 2008/ 152149PCT/ EP2008/ 0567571 74

bﬁsgﬁ @Eﬁ(&‘ @ge@d"?lw 1‘(7:%%7trlga|%)&;<§/ll?c§ %&ddzkﬂég 2(2%%% or%%thyl

3- b:éﬁ)zw ést6-3.928 §.8rmmol)2idptastilin desborddty; (178319 73 219m()l)rand

brofip R eaBna 2 a18 ErRmalndl N ieihytarnashde (BmLils teated

at 60@?&'@1 WmuTeTE "éoofé?pbéé’k b %oorR E&?ﬂ%er%t&% hRutralized
H; 2.25-2.38 (br H; 2.49-2.59 (br d, 2H)

W|tlz 9dstR: @Slq hSHBmmcﬂ)—l)ands ceoeergraged (lnde, ra1+l)ced4pmsgse the
resid’lqle'4 |e &lISS i\gddr‘éw %}h?y ﬁ%e‘tatél_bi(\éa%&% yyitg \ﬁtel_handzﬁehcer'fl}ated
Crﬁtm&%n@ﬁqhmﬁwbbﬂdéz?wesm.pe&am%xaam mcﬁﬁb@}@nbﬁmdl FrL(z 2,2-
DVSO- d6+TFA; PPmM 7°(d
trlqhtoroet}hyl Pbemzy 348.3-gimethybRioxobuty) qster metteggﬂ 1H£°C
2H); 2.95-3.08 (m 2H); 3.45 (d, J=11.99 Hz, 2H); 4.48
(s, 2H); 4.84 (quintet, J=6.03 Hz, 1H); 7. 22
Piperidine-3,3- dlcarboxyllc acid 3-benzyl 3-(3,3-dimethyl-2-oxobutyl) ester

A mixture of piperidine-1,3,3-tricarboxylic acid 1-(2,2,2-trichloroethyl) 3-

benzyl 3-(3,3-dimethyl-2-oxobutyl) ester (1.6g 3mmol) and zinc (105 g
0.16 mol) in a mixture of tetrahydrofurane (25 mL) and 1M aqueous solution of



15(d, J= 8.88 Hz, 2H); 7.84 (d, J=8.19 Hz, 2H); 8.16

(d, J=8.88 Hz, 2H); 8.20 (d, J=8.16 Hz, 2H); Three
wexmhasxenbl e protons. Exanple 37 as HCl 1H NMRCT/EP2008/057571

(CDCI 3 + CD30D +TFA; 400.13 MHz; 6 ppn) 201.23-1.35

(br m 1H); 1.37-1.55 (m 4H4 1.79 (d, J=12.51 Hz,

an&‘n%u%acgtaiql g%’n[_'} is @Mwedzo%n@%ﬁt rspn]n?e@p&r‘at%re@(glluted
wﬂ?ttetréﬁg-éro‘i‘&ah'é 2éh9L a%ao’ﬁ%ltﬁéied ~bvla2 clé#cblz Th7é")‘|ltra4e 28 diluted

W|tra|-g|phlerqr3e1(n@ne3 ﬂ@smed Hzlth mter grlge q\@er magnemuqu$ulm and

cop e HIRRP Edtad et i i BB it o g ffpc S acic
5 3ddﬂ12yﬂ$—'§334d|hlbthﬁ@-ox@0& ester 3)an @il 09-2. 25 (br t,

1H)® 2.25-2.32 (br s, - 2.35-2.44 (br d, 1H);
2.46-2.59 (br s, 1H): 260273(brs 1H); 3.13-3.21

ol -{%—iﬁ-?ﬁ’-ﬁ?pefbgéwﬁm?ﬂ@@eﬁ%’%—g@a%%n%ﬁueidéﬁ%iéé-‘*,4-
dicacsbxylld acitihérizyHesté? 313-aindtnyl-2-dxobétyDésted, J1=8. 09 Hz
J2=1.30 Hz, 1H); 8.17 (d, J=8.09 Hz, 2H) One

exchan e pr oton WO 2008/ 152149PCT/(JEP 08/ 0575
B € ce\e)&\%m 1H NVR_: 3+
32 (s, [ OH==2. @ %/
; Bn2. 66 @

S~2H): 5.87 % 742757(m
5H); 7.6-7.69 (m 3H); 58.01 (d 3=10.57 Hz, 1H); 8.08

10 (dd, J1=7.99 Hz, J2=1.13 Hz, 8.18 (d, J=8.09 Hz,
2Hp oRBEN tBRT icfind303- Gf(‘:er@%'ﬂP'a%lddf@ Ueﬂz?lr@ 3 BQﬁmethyI-
form 1H NVR : 3+ CD30D; .

2-qrebuBi) ester ppte 338-gherometayipheny 56-(2 -fa@rcgmﬁsnylzfl-vl)ﬂ 2,4]

oxaIgaI3 1§ ety #S Yepelingd el Thipr lpS brefarafbhior 215
(2-Ad610bherg -4 32=1. 228 okEdiazdke-3- §8||]tie‘hzs/q (2- Hy&o&?et‘Hiyl )arhiho]-

One exchangeabl e proton Exanple 41 in the free form

15 ethagol, H WillR Pipeddiness Sctisrnooxyn. add MIbemzyhpBy(313-gimetayl-2-

oxdif el ePheny ehgipapg T opddts Srbled gt -
fludmﬁlgﬂknlylm- yDH),2,4%0:84did=0l- Qﬁﬂbeniyﬂﬁlpgriggeggﬁ-cﬁdjélrbgﬁg%l acid
befs%yﬁj e§2ﬁff> gﬁ'm&thyk?ooxoguiygeéléﬁ'r J=8.12 Hz, 2H) One
exchangeabl e proton. 20 Exanple 42 in the free form1H
NVR : (CDCI3; 400.13 MHz ; 6 ppn) 1.32-1.55 (m 6H);
20 1 BYarﬁples%%@rMpre@@d inasimilargpaiber. m 2H) ;

1 86-1-99{br—m—2H—2-30-2-20{br—m—IH—2-27-2-35
E{(br s, 2H): 2.37-2.45 (Gempoundl): 2.50-2.61 (br 25 FMS(ESI)
HY - 2_62'—'\’)7'-'\(hrm 1I—l\ QﬂQQ1'—'\(hrc 2I—l)

Hz
(d 9]098 10 Hz 2H)
n the free form

R R1 R2 R3 R4 R5 RG

o o CH,

38 | Ph F H H H oH |7 T T | 5881

CH, O




30 1H NMR : (CDCI 3; 400.13 MHz ; 6 ppm) 1.47 (d,
J=5.43 Hz, 3H); 2.07 (s, 3H); 2.10-2.30 (br m 4H);
WQ2884A21%6 (br m 4H); 3.54 (s, 2H); 3.74 (s, BE/EPBISI57571

(g, J=5.40 Hz, 1H); 7.42-7.54 (m 5H); 7.59-7.67 (m

3H) 8.02 (d, J=10.7 Hz, 1H)§58.07 (d, J=6.99 Hz, 1H);
’)lrl 1Qr'\L'. I_I-; ’)I_l\ \I\ﬁ
Ezoo8/ 152149PCT/ EP2008/ 06787p0uNg Exanpl e 44 in the f[M8ESI)

form1H NVR : (CDCI3; 400,13 Mz ; 6 ppn) 093 (d,

J=6.17 H], 6H);| 1.47 [d, J=4. 83 Ha, 3H);Hr.087-02 o pr
3% |1Hgh 3. 0T (s dH);[2.H2-2.28 (yr O&H4aH T 2.36-2: p5616.1
(bt m 4H); 2.57 (d, [§=6.76 Hz, 2H); 3.53| (s, ZH);

— 53173 (S, 3H) T [6-83-6[ 92 (b 1, If)T 7.32 (d, J=7 5

) 7. (d, J=7}35,Hz| 2 8. (t{ I=6749-Hg,

4 H) g'qam:lez’:iS inPt?he free forﬁ)lH N@_l: Cld ;O% 614

400.13 Miz ; 6 [ppm) 1Dp1.32 (d, J=6.20 Hz,|6H);
2.13-2.29 (br my 4H);|2.36-2.47 (Ar d, 2H) ;0 2.48-2:p7
4 pf rﬁ’ oty B35 (B, pHH 3]74H(s)| 3@H 4|92 (Lept,| 6181
=6 1H) ;1 5.79 [s, 2H): 7 41- 7 53 {'m G5H)

. 59- (m 3H);48.p2 (dd| JL=1Q. 6%z, | F2= 7,
4%H) %h (da. 1 b L PPt H;,HlHt; 8.1 ¢d| ©7%2
F=812 HaA—2H) A 5Exanple 46+Arthafreet i 1%;“&":

CPCI®, 40013 . B pam |2. 12- 7. r|s, o
4% 33-2.453 (br s!w_'g—ll—b; 2%7-2.5 (lcr2(r§h'v‘@2J ; QZSIQ (s 6021
2HY: 3 73 (Q’ 3|H); Agﬂ(: ')I—I); 41.41-7 5 (m RI—I);

$9- 764 (m 3H);,8.D (d J=10. 50 1H)°-8°08%( H,
4&—8146 , -1 8:H2 [d,Hi=1. 7%‘ H, 2p Exme 79642
s|fumargte 1H NMVR : CDCI3 + CD3(QD; 400.[13 MHz; 6

pnr) .37 (¢, JF6.08 12H); 2. 17-2 26 [br_t

4% 50-72. 59 (g:r S|, A'EI) 3'?!9 s,H2H); él\/@ qui nt et j=632.1
29 bz 2H) 78 (s| 4H): 16 82 (Is 2H): |7 42-7 54| (m

5H), 7.60- 257./69 (m 3H); $.01 (d, J=10.[1, h@

48. 09 R, |J=¢ 17| HA] 1H) ;H8. 12 Hd, |[JOMg5 Hz % wp 628.1
ex¢hangedbl e prjotons. | Exanplle 48 gs HC 1H NVR

EPEH3—400—13MEz——Fppm 36695 (c—I=p-66 6—Hz- 6t
47. 95 Rsept etf, Ji=6.H5 Hz,H1H|; B. 61 (d; 0=f.21 Hz,, 2H734.24
3.02 (s, |4H); 4.09-4.18 (br|s, 1H)|; 4.33 (s, 2H); 7/39
(d, J=8.16 Hz, 2H); 7.59 (d, J=6.70 Hz, 2H); 8.10 (d,
J=8.21 Hz, 2H); 8.18 (d, J= 6.63 Hz, 2H) Four

exicollovgea nampewidsnef cywoaliens/ demvatyesTarPa(508 puBEsed by

form 1H NWR :
em@@@@g@@@%@%’?%ﬁgﬁm 6 ppn)  2.88-2.99
(br m 2H); 2.99-3.09 (br m 2H); 4.05-4.17 (br s,
1H); 432 (s 2H): 7 A4- 7 55 (m 3H):- 7 58.7 67 (m
4K); 7.71 (t, J=7.81 Hz,o14); four arommtic protong
arle 5merged i w1 Q. Tour exchangeabl e protong.
EX_ExarrpI e 50 in th m COR, MS(ES")
R T i: “COR,
Compound R4 RO
R R1 R2 R3 R4 R6 R7 R8
48 | L | v | H H H H H | OH 450
OH
49 Ph F H H H H H




1H NVR : (CDC13+DVMSO- d6; 400. 13 MHz; 6 PPm 0.95
(d, J=5.99 Hz, 6H); 1.82-2.03 (br m 1H); 2.57-2.72
W@ 2008/i59139 2. 79-2.9 (br t, 102H); 3.83-3.95 (brreT/ERIPS/057571
4,.27-4.41 (br s, 2H); 7.44-7.55 (br d, 2H); 7.77-7.87
(br d, 2H); 8.12-8.19 (br d,662H); 8.19-8.26 (br, 2H).

Tlﬁraa nvr\hahmaahl e—brot-ons- Evamml a E1 ac L1 1|—| l\‘“}
/A CATT LI 2 oA AJ TN

(CDCL3+TFA+CDRCD ; "400. 13- MHz; 6 ppn) 152.80 (br s,
3H); 3.00-3. 2K :\3.94-4.10 (br s, 1H):

4(14-4.25 (br d, B0CINGOXpr d, 1H): Fods- 7|5 .
EXih 3H): 7.61-7 @ . @ 4I—|),;]47%§<S§,7J:7 Ws(ES)
Hi, 1H); 8.02 {d, J=10781 Hz, 3 10 (] JeoR, 99 |Hz,

1) ; GoRPoldd J=6.82 Hz, 2H) Three ex®hangeabl e
priotons. 20 Exanple 52 in the free form 1H NMVR :

T -

((,DC 3+TFA+CD3OD ; 400.13 Mtz; 6]p Q 2. 78 (5, 3H);
502 18 tbr [d, Har)|: # 84| & B. 86 E? 3 :;H) 3.9, g3 464.17
(Br t, 1k); 4/10- 4.]23 (br]| d, . 4.4%-4.56 |(br d,
TH) 4457 ( F) ., 7.p0-7.6 a, A 2 (T
51J: é , F1H); aoz (é‘,' JE 1d‘.742 H§F|r31H);ﬁ8. o(?'él, 502.03
JJFo. Uo Hi, I._.LH); WO [Zoarongtl C proton 4re rrerged 1 1
528.120pg. 7¢. 'One e]gphag%qépbl e ot PN E anmplke 93dMik tihe 516.1

frilee Torm 1H NWVR : ( 13;| 400. 18 ; |6 ppm M‘B% (d,
36.63 Hi, 6H): 1.94 (septet, J=b.74 Hi, 1H):| 2.40 |(s,

3H); 2.57 (d, [J=7.17 30 Hz| 2H);[2.82-2.91 (Hr t, AH) 47812

533. 1§J\3/8 (Hor |s, H)|; #H 28 3.88 (bCHs, [1HH 3. BME S,
3H); 4.02-4.1% (br o, 2H);|7.33 (d, J=8.08 Hb, 2H);| (Isomer A)

7159 (d _11=7 74 Hz [2H): 8l 11 (d] J1=8 08 Hz [2H)- 19

(d, J=7.90 Hz, 2;%; One exchangeabl e prjoton WO 478.13
942( 2149PCT/ EPR0Q8/ 667571 18 Ex&tlsl ¢ 5H in QMefr?e

fqrm 1H MR : |(CDCI3; 400.[13 Miz| 6 ppf) 0.93 (d, (Isomer B)

F56—55—+H7 GH), 1+—9 \Sept t+—3F=6—"F5— 1|=), 2—35 (3,

3H); 2.53 (d, J=7. OHz'\,' 2H); 2. 71 2 88 (br m 4H);

3.[55-3. 65 ((br 3 . 89 <{05H 2H) 7. 28
5554, J=8. 56 s.m 6 |(d,464-1

38. 14 Hz, 2H); 8. 13 (d, 3 .

eXchangeabl e proton. Exanpl e 55 as HC 1H NI\/R

(L,uus FCDS0D- FTFA, 400, I3 MRz, 6 ppn) _100. 94 (),
1.99 (m 2H): 2.27-2.52 (m 4H);

D ;
2.65 (m_1H 2372383462_1
: : J=B G c@M): 7. 60
(d, J=8.18 Hz, 2H): 8.12 (d, 16 Hz,—2H): 8 22 (|d

J38. 14 Hz, 2H) Four exchangeabl e protons. 15Exanpl g 56
ag HCl 1H NWR : (CDC@%TFA+DI\/ISO dé +D20; 400.13 MHz; 6
PH 3 63(m 2H): 1.00-1.d8
57( f (nmyo,B8H) , 478.0

) (m~ 24 ) }=6. Cb368378
(m 1|—|); 423(s 2|—|) 747(d J=8. Hz, i'H) 7.40
(d_1=8 15 Hz 8 13 (d,_J1=8 20 Hz_2H): 208 272

(d, J= 8.15 Hz 2H) FtrrN exchangeabl e protons

CO,H
58 516.1

o —

N
ey
T -
59 N 530.5
F \Q»cozH

CO,H
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Exanple 57 in the free form 1H NWR :
(CDC13- FCD30D- FTFA ; 400.13 MHz; 6 ppm 0.95 (d,
wJ208A1r, 6H); 1.64-1.80 (br m 4H); 1.94 (SBQL/EP2008/057571
J=6.72 Hz, 1H); 2.12- 25 2.18 (br d, 2H); 2.50-2.57
(br d, 2H); 2.58(d, J=7.19 HJ, 2H); 3.06-3.16 (br m
1G1IH) . 4.22 (s, 2H); 7.35 (d, J=8.12 Hz, 2H); 7.58 (d,
H dafa:" opy - 8 11 (d, J=8.12 Hz, 2H): 8.19 (d,
Exgm%{elqs d32ckH Three exchangeabl e protons. Exanple 58
inthe free form30 1H NVR : (CDClI 3; 400.13 Miz ; 6
TH DVIR : { CEBGI4 +8TF A;+0Q 3 Wiz ; apjbfn(d J 9 60 Hz, 2H);

0.0 8 o664 Hieo 611 06 16l I 558, Py M) 2@%@2 (6 gy 6H);
3.00-3.187br §,52HY§Q.§Q0§./8125@|Z?L4,95@,{ EB@QQ?QQ?,%@@ (d 3816 Hz, 2H);
1H): 8.01 (d. J=10.63 Mz, IH: 8.08 (d, 328 9

7.61Hy .708( b_r3S( @H) J:%1(1ddeJ,=822© Hanr 2d)eBcttaB@dalred, 2H) Three
roton e59inthefreeform5 1H NWR :
ﬂ?’tﬁﬂ@fﬁ A 400.13 MHz; 6 ppn) 1.68-1.90 (br t,
2.07- 2 24 (br d, 2H); 2.53-2.64 (br s, 2H); 2.71
( 3H): 3.28- 3.38 (br s, 1H) 4.18 (d, J= 12.51 Hz,
Example 4.a8HCH, J=12.85 Hz, 7.42-7.54 (m 3H);

1HM§J-@%§)QW @%’15’ '\4%9 gﬁtp‘ﬂ%glglmm 882g1( d,

1.79-(6, 3%)! ,812¢sl) 3%2@&260&%@% E2HY); R.652. 78l@or d, 2H); 3.10-3.25
Pre aratlon of internedi ates Preparation

(br3. BB dr RN DS A2 ki .2 Dadh (dlSI-S_él‘\El’daZ 2H); 5.41 (1, )=
7 FOREVEGYP G B, 9L 4 99180 A 2ok . AN AYETATN 804

cont'al ni ng rragneS| ur n|

4H} TBBse exthangEablepnotanse i s heated at 60 70C. A

sol ution of 4-brono-2-fluorobi phenyl (200 g, 0.797

mol) in tetrahydrofuran (600 nL) is added dropwi se to
Exéﬁ%léﬁ%%tH@E m xture and refluxed for | hr. Reaction

m xture is brought to roomtenperature and then cool ed
"HINMR2QEOQCICaCnODi dKAJ40@3 3 IRl ;ispgraysed t hr ough the

reacti on m xture for 45 m nutes. The reaction m xtu

24052 BPLBRE 8y 4% B- 3K (B 5002Hh:)3 81 -85 (B0 12 did2h4'54 (or s,
2Hg! ?Mg -AB5L@I €3 Xﬁ@@?“t Cfsr@ %%%r %, 93““1 56%@1#&? 8.10 (
rie over so m sul phat'e vent un
J=T7 88ud=d Hy; 8$Iu8é9g(br/952ld) §breedem1namgeablevm9tmr$ with
di et hyl ether (2x200 nlL) and then dried to furnish
2-f 1 uorobi phenyl-4-carboxylic acid. WO

Ex8 152 IOREd 82008/ 057571 80 Preparation of the
4- (5-substituted-1, 2, 4- oxadi azol - 3-vfl phenvi r net hanol

1HdNMRve(C|D£§sFCD30D+TFA 400.13 btz a8 ppm)of

2. é\} Aa{Br tn VAR BOSY Lk Y Dt Lod 3% P % 3.63-3.76 (br t,
); 3.81 & 3.86 (s, 3H); 4.34-4.45 (br s, 2H); 7.44-7.56 (m, 3H); 7.60-7.68 (br d,

4H) 7.72 (t, J=7.77 Hz, 1H); 8.02 (d, J=10.51 Hz, 1H); 8.10 (d, J=8.02 Hz, 1H);

8.22-8.29 (br s, 2H) One exchangeable proton.

Example 5 as HCI

"H NMR : (CDCl3+TFA+DMSO-dg +D,0; 400.13 MHz ; § ppm)

0.22-0.29 (m, 2H); 0.56-0.62 (m, 2H); 0.99-1.14 (m, 1H); 2.20-2.30 (m, 2H); 2.55
(d, J=14.70 Hz, 2H); 2.65 (d, J=6.90 Hz, 2H); 3.07 (t, J=12.26 Hz, 2H); 3.54 (d,
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10100 g of 2-fluorobi phenyl-4-carboxylic acid, 93 g of

N- hydr oxy-4- hydroxynet hyl benz-am di ne, 85 g of
woRdgdsaxybenzotri azole, 115 g of N, N - PCT/EP2008/057571

di cycl ohexyl carbodii m de are introduced into a round

bottoned flask containing 8088 nL of

s=Undenarantidgh 15 495 24 0der SFE 34t ) o (Borel 17 He, 2

8.1%3(@ JEQ.14042219; 8f2d (er%Cb szﬂ@ﬁh%r@é ch%éa@léTbrotons

| oromet hane. The filtrate i's évaporated under
vacuum To the resultant thick slurry are added 200 niL

EXéﬁ\%ﬁ?%ﬂ@, cohol and 800 niL deninerali ze_d wat er under

roomtenperature. The slurry is filtered

"HAMR mg@lmgwrtmm@b%%m a@oaqls ®ee VEbeh) The solid

is added to a round bottoned flask contai ni ng 500nL

0.28y@ 28H X 2b); 056-0162 (MesAH )t 4rR0-$108r(ny, 1H); 2212 &P (an, 2H); 2.54

(@ BB 28002 o 6 Vb aoleraE 2T Y, LR 10 or

t, 1T-'I1)e 3BLa8A (Bre, Qhﬁﬂ3¢|31-$828(% Qplj 5@Q@ (s9 2H)ev A7 (d J=8.16 Hz,
4]oxad|azol- -

fl bi ph
2H); %,@ﬁe«w%%’h%ﬁa?ﬂn AR RIS &2 4ddd pd GuBAT Hz,

and di chl or onet hane
JZJg5P Zu?‘éﬁq-%%%%ég%@’b@[ﬁEPZOOSl/ 057571 81
Al ternative procedure of preparing 445-(2-fluoro

bi phenyl 4 O- [1, 2, 41oxadi azol - 3-vi | phenvi | net hanol .
Exagpis gt as Triethylamne (52 nL, 0.373 nol) is

d I
1HWE éb%(ﬂ enyﬁ goggﬁg%b%nléggac?d (40 g, 0.185 nol)
1.79n(st, SH° ahlma;f @I-E)UZ(%DDML(br m,n2HY; ensT2087 (brxd u2ie);i304-3.20

cool i SO-but chl or of or nat e
brm@?ﬁo%@& 73 B ab o0 8 555 G 3 550 o AFE 2670, I=
r f L 5 o Uil f
RHE ) 5’52?St 387 i1 AR £ (@S BREHRl 2H): 7,63 (d. J= 6.68
HznrﬁH) 8. rh3{8e22 (arhyéiHMQmaexcmmgeab)e potanided to the
reaction nm xture and stirred for 2 hrs at 20 25C. The
reaction m xture is concentrated under reduced
ExBmpRsS 8¢ thedpsd rhal | zed water (400 nL) is added to the
residue and stirred for one hour at 5- 15 10cC. The
HNMRr;(GEK)IﬁGZD@@@dTFAas%@dﬁWI\/tHZ gepprmaral ized water

055008 0T R o Plabe ot Btete b G L bR 2 oL A 262

(d, (ﬁqﬂmﬂnz, aH)t begord .60 e DHY; t3f0519r231&fr6}hl 2%9* 3\@993 73 (br d,

and dried under reduced pressure. Finally t solid

2HNa8.8d d& vid-86 (8yHYheREN(S, 260D 70) ( danld=8d2® etz Lﬂk@eﬁ S7- 7 64 (br,

2H. Sﬁﬂiggq 8@26 E-ki)?ﬁ[ é’jg%ZE Bro 291 VBn% cHgnggable proton.

20[ hydr oxyi m no(4- hydr oxy- met hyl phenyl ) met hyl ] ami de.
p-ToI uenesul fonic acid (0.6 g) is added to a stirred
Exa@plg P o thst free forgor obi phenyl - 4- car boxyl i ¢ aci d

M R e KOO S AR e and o

1 5‘3 {3; GHELMB- aqet(@mtdzHﬁ 1954,2 66Qbirt) 2RINA3 06<3.¢d (&, 2H) 3.12
105-11 5C for 2-3 hrs._/so-Propyl alco oI 240 i)
(s, e d- G7o3i§ ORE.r 2l 13 6 8P RY UBe b £R5i(8, £HEP-91 (A J= 837
c d r I hg 4
g Tt 3= B M B o B g o) B 19 82 e 20
On@eenchengéarzlecbrmer (1:3, 1200 nl), cooled to 10-15"C,
filtered and was hed with dem naralized water (600
m.). The solid is dried under reduced pressure at
50-60°C to yield 4-[5-(2-
fl uor obi phenyl-4-y1)[1, 2, 4] oxadi azol - 3-yl ] phenyl | net ha
nol. WD 2008/ 152149PCT/ EP2008/ 057571 82 Preparati on
of dicarboxvlic acid ester derivatives Preparation of
1-{445- (2-fl uorobi phenvl-4-v1)-1, 2, 4- oxadi azol - 3-
vl 1benzvl } pi peri di ne- 4, 4-di carboxvlic acid nono (2, 2-
5di et th prop| onvI oxvrret hvl) ester Step-l Schene

A N " e ~N N A
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15 bicarbonate solution (150 nL) to furnish a solid
which is filtered and washed with n-hexane (150 nlL) to
w@ewe/121491- chl or oret hyl pheny1) - 5- ( 2- f | uor obi pheeyLP2H08/057571

y1l)-1, 2, 4- oxadi azol e. Step-11 20 Schene
Di i sopropyl ethyl am ne (23.5 6%, 0.136 nol) and

di e ol am.ne (14.2 g, 0.135 nol) are added to a
Exgmpﬁqi@ g’l%'?l on of 3- (4 chl or onet hyl pheny1) - 5- ( 2-

1yt (yn@%zole(ssg 0. 090
: N $ R?D@ gI?Fréf ﬁéPﬂ% H?'or N 200 nL). The
1 56e(ac6H<>nz Bﬂaamﬁebntszhle)az 66- zasgsemmﬂ ); 3.61-Br1, (br e, 2H); 3.12

(o, B0 Bee | 8 DR B ERh A 2P B E o W?%%B%BH 7.55

( t@—QﬁhoaHiolz WhosIB 05 'QﬂE}E% %‘deaﬁﬁ%wﬂi‘ QH Three
"WO 2008/ 152149PCT/ EP2008/ 057571 83 hexane (150 riL

exchandgeablespiotons. 100 nl) to furnish
2-[{445-(2-fl uorobi phenyl 4-y1)-1 ,2 , 4- oxad
i azol e-3-yl ] benzyl } (2-hyd roxyethyl )am i no] et hanol
K| IaSEH@cherre Thi onyl chloride (52 nm.,
16 nol) is added drop wise to a stirred sol ution of

Hi’\ll\{’l&t (CRGI2+fC L 0- *bTEAeﬁWJﬁ iy - B pora) oxadi azol e- 3-y

228078 toreh TGP REL ik 13D e 280 Bt 3Bt 2HE 1356 (¢

J=Pi et hy| benmarsdes,(2HLG.0us7 o @rﬁi 2AY Vh@?gac(tm ONH); 7.64 (d,
m xture is heated at 80 C for Excess thio

JEERI oiz.de); I - FRfbwbd - it 2H§d&c2@d %He§§&62aad¥t&88 d, J=8.33
H-9) by th ddi t f
2 26 $Hed SPRABEBRIAY ol P 0 9) BY (e addi i on of an
tenperature. The aqueous |layer is extracted with ethyl

acet at 2x100 nL) and conbi ned organic |ayers are
Examp il?(sd"v@ sodi um sul phat e. Renoval of sol vent

id, which
O RO B D T el

2, 3332)440(tbrnnan) N2 Jeexame: (et myQH;;c:enat:ezs (B) st @H)j 8660-3.72 (br d,

2Hy, ﬁ@&ﬁgf%h@ﬁiibﬁ%{&% 312 2 62 B7d. @0, A B0 (F k34 Hz,

e ot [ b
ZHZ 8(2)2(31 Q_T? tet rgbzu% )SFararTmﬁ?ﬁmH?’rom de E%%%)?Cédﬁgeable
prao®®5 nol) are added to a stirred solution of bis-(2-
25chl oroet hyl) {4-[5- (2-fl uor obi phenyl-4-y1)-1, 2, 4- oxad
i azol e- 3-yl ] benzyl am ne (28 g, 0.059 nol) and di benzyl

Exﬁﬁﬂg@%%s(ﬂér 3 g, 0.054 nol) in N, Ndi net hyl formam de
. The reaction mxture is heated at 100 C for

HcN MR: é@ﬁCéo‘nEEAt# a0y 13 BHpdippressure. The

2. 335345180k R Bl 5 6L . )RR S R 5382 (br

d, {2|’4§>04 ab)(sf oH) %Qéb)ﬂ%ld?%ﬂﬁﬂ@%f@d Jhe. zmHQOEH) 7.61 (d,
er |s extracted wth tetrahydrofuran (2x150 ml).

Hze@Hor §&1i (¢, Vaydil 8 Ha, 2tk Be’lﬂ tiel= 8 4di ldm 2Hd); B30 ¢d, J=

8-@."3@3&)° ol BA R ERe QBT O by “cot

chromat ography (silica gel 230-400 5nesh,
n- hexane: et hyl acetate 70:30) to give

Example 428 HEL uor o- bi phenyl -4-y1) -

1 4- epzyl ri 4, 4- di car boxyl
Hl}\lc'\%gm w%gﬁ(gb?oésﬁdgirzﬂ %@%15®A@ghe )

2.27-2.42 (br m, 2H); 2.53-2.66 (br d, 2H); 3.00-3.18 (br s, 2H); 3.60-3.72 (br d,
2H); 4.34 (s, 2H); 7.59 (d, J=6.37 Hz, 2H); 7.86 (d, J=8.26 Hz, 2H); 8.24 (d, J=6.67
Hz, 2H); 8.35 (d, J=8.15 Hz, 2H) Three exchangeable protons.
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An aqueous solution (50 nL) of sodium hydroxide (1.7
g, 0.043 nol) is added to a stirred solution of
wd 2qo8451¢2- f uor obi phenyl-4-y1)-1, 2, 4- oxadi azol BEBEP2008/057571
yl ] benzyl | pi peri di ne-4, 4-di car boxylic acid di benzyl
ester (18.3 g, 0.027 nol) in/&ketrahydrofuran (150 nl).
The reaction mxture is stirred overnight at room 15
tenperature and then concentrated under reduced
Exgﬁ@ﬁ§m5%5}mbp residue is acidified to pH -6 with
di [uted hydrochloric acid to give a solid which is
"H NMRer( €D Clsrdl Fitrs@GBgORHh O 460 MA MiHzerd padd nl) to

2 ot o b i Brae B0 R W DY 5605 6108 (=24 Hea?l): 357

%yl'z'zs ﬂ%l QHpmﬂgolzgnzmb 7309146 ?rﬂF’ﬁ ﬂgaf abi( Pnﬁrfao Hz, 2H); 7.57
uor o- bl phenvil-4-v1)-11 4loxad|azo -32vl

(d, 1J-=18e0fzb|l2} 2Hpi Heb i(di 4436 dﬂzcaH;)o'b’(YBl (d, 428.85 Hz, 2H); 8.20-8.30 (m

RS MHIIID o2 T 5o e

1-{445-(2-fl uorobi phenyl-4-y1)[1, 2, 4]
oxadi azol - 3- yl]benzyllplperldlne 4, 4-di car boxylic acid

Exaewis 16 @stHe VO

1Hiﬂ$§[#§%*ﬁgsgﬁgggg #R5Z&5}3§EHQD%¥8&SUS pot assi um

2.2%- bmgr*(g& 2H4ti 2082w, M@B@Hﬁ@l—ﬂf 8.¢5lded (bt oH; 3'5903<72 (br

round bottonmed flask. The reaction mxture is heat

2Hp;+.86 (8.02HD); ArtB €. id=8etb Har 2H1-%61 it nJ=nr9 &iz, @bhp88t3| (@nJ=5.66
C d 100
iz eS8 AN P B 2L Bfe 8P efeatle Prodisr 20
25- 5 30°C for about 30 mn and filtered. The product
' hed th 50m. d I d t th by 20nL
EX%%%&%iE;ﬁ*ﬁ&kohol andeghgirgr:ég fg? ZLout ggn1¥s
1H:NOI\W§| L(thjq { gj[?gﬁ?tiﬂ:%%do% mHZ’SSS 68”5; under vacuum
2.2 @od-otst.eb ety HY: 2157 (d, I=4U®7adzpa2d);-308 (1, er12y33 pizpeH); 3.54
i di ne-4, 4- dlcarbox%Jic acid benzyl ester

(d.9=3 2dihBEnght) A L sbutly); 7Rt &, Jﬂé-@@e’ﬂz 14Hsdhettdd. o187 Hz,

- I =
S T M T2 BRI SIS 4, B9 it ppoeabe
pradozyl | pi peri di ne4, 4-di carboxylic acid benzyl ester
3, 3-di met hyl- 2- oxobutyl ester are added into 15 round
bottonmed flask containing a solvent m xture of ethyl
Exafplél §lastigty ahydrofuran [1/0.5] and stirred at room
tenperature to get a clear solution. Then 40 niL of
H ANMBRNdCLEle+ &agaD f+oT F A1@0.63 MHBg SRPN@aCO3. The

235-445Br bt PRbicksTop £ Bt R S o BB T €y 35

3. 7'7' (>btrlH opnd 3 (d, rZHZDg W?%d“(%ﬁrd)m '85183@!1“.1581436‘ HAH; 8.22-
reaction ets mpi et ed 4 of silica gel are

8. ?Qd(@éledh@ 46, Rt 2f blz,silrlbifbteeaex ng@ﬁblﬁmmms cool ed

to 0-5C and stirred for 20-30 mns. The slu rry is

filtered and washed with 40 nL ethyl acetate. The
EX@ﬁ@My¢ga@ang with Pd/ CaCO3 on the funnel was | eached

with 200 nmi, then 250 nL of a dichl oronethane /
HMRar(@IDCElQ‘*QDzﬁ)QﬁuTEAafrO@?ﬂéWde|5InFéﬁbd The product

1 EOYRI B S 86363 (R, SPACS T @ 947h He! 84598 40 (or m,

4H§5§554(@dCUBY4f€2de{ ﬂHD 52 6@ 4 69qrmbiHphengel 347y for[tl 2H); 3.07-3.16
oxadl azo
1HLr3 b he- Jr UL agé‘lir Bb&kyﬂﬁé (gc2d); 7.27-7.33 (m, 4H); 7.56 (d, J=8.12

( The
Hzf ) S R0 o B ke Bliardibie profend ™

conventional nethods starting fron1the free form of

exanpl e 62: WD 2008/ 152149PCT/ EP2008/ 057571 86

N- net hyl gl ucanmi ne SI 46
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Example 20 as HCI
"H NMR : (CDCl; + TFA ; 400.13 MHz ; § ppm)
1.69 (s, 6H); 2.38-2.52 (br s, 2H); 2.65-2.78 (br s, 2H); 3.11-3.27 (br s, 2H); 3.74-
3.89 (br s, 2H); 4.44 (s, 2H); 5.35 (s, 2H); 7.41 (d, J= 7.91 Hz, 1H); 7.58-7.70 (br s,
2H); 8.12 (s, 1H); 8.22 (d, J= 6.60 Hz, 3H). Three exchangeable protons.

Example 21 as HCI

"H NMR : (CDCl3+TFA+DMSO-ds+D20 ; 400.13 MHz ; § ppm)

2.23-2.35 (brt, 2H); 2.53 (d, J=14.27 Hz, 2H); 3.10 (t, J=12.14 Hz, 2H); 3.54 (d, J=
11.61 Hz, 2H); 4.28 (s, 2H); 4.50 (q, J=8.01 Hz, 2H); 7.13 (d, J=8.88 Hz, 2H); 7.59
(d, J=8.20 Hz, 2H); 8.21 (dd, J1=8.06 Hz, J,=4.02 Hz, 4H). Three exchangeable

protons.

Example 22 as HCI

"H NMR : (CDCl3+TFA+DMSO-ds+D20 ; 400.13 MHz ; § ppm)

2.22-2.35 (m, 2H); 2.53 (d, J=14.44 Hz, 2H); 3.01 (t, J=11.94 Hz, 2H); 3.56 (d, J=
12.43 Hz, 2H); 4.27 (s, 2H); 4.28 (s, 3H); 6.62-6.65 (m, 1H); 7.51 (d, J=3.80 Hz,
1H); 7.55-7.62 (m, 3H); 8.22 (d, J=8.20 Hz, 2H); Three exchangeable protons.

Example 23 as HCI

"H NMR : (CDCl3 + CDs0OD +TFA; 400.13 MHz ; § ppm)

2.35-2.47 (br t, 2H); 2.55 (d, J=14.59 Hz, 2H); 3.03 (t, J=12.12 Hz, 2H); 3.48-3.56
(br m, 2H); 4.10 (s, 2H); 4.29 (s, 2H); 7.2-7.28 (m, 3H); 7.32 (d, J=7.56 Hz, 2H);
7.41 (d, J=8.21 Hz, 2H); 7.71 (d, J=8.09 Hz, 2H); 8.14 (d, J=8.23 Hz, 2H); 8.24 (d,
J=8.02 Hz, 2H) Three exchangeable protons.

Example 24 as HCI

'H NMR : (CDCl3+TFA+CDs0OD+D.0; 200.13 MHz ; § ppm)

0.87 (d, J=6.74 Hz, 6H); 1.01-1.25 (br s, 3H); 1.35-1.75 (br m, 3H); 1.75-1.99 (br s,
2H); 2.05-2.35 (br d, 4H); 2.35-2.60 (br d, 2H); 2.79-3.18 (br m, 3H); 3.35-3.60 (br
d, 2H); 4.23 (s, 2H); 7.51 (d, J=8.13 Hz, 2H); 8.04 (d, J=8.22 Hz, 2H) Three

exchangeable protons.
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Example 25 as HCI

"H NMR : (CDCl; + CDsOD +TFA ; 400.13 MHz ; § ppm)

1.60-1.71 (m, 1H); 1.79 (s, 3H); 2.01-2.09 (m, 1H); 2.23-2.47 (m, 2H); 2.45-2.55
(br m, 6H); 2.70-2.79 (br d, 1H); 3.00-3.13 (br s, 2H); 3.60-3.73 (br s, 2H); 4.33 (s,
2H); 4.77 (s, 1H); 4.83 (s, 1H); 7.30 (s, 1H); 7.64 (s, 2H); 8.10 (s, 2H). Three

exchangeable protons.

Example 26 as HCI

"H NMR : (CDCl; +DMSO-dg +TFA ; 400.13 MHz ; § ppm)

1.55 (s, 6H); 2.48-2.55 (br d, 4H); 2.94-3.06 (br m, 2H); 3.42-3.50 (m, 2H); 4.27 (s,
2H); 5.14 (s, 2H); 7.28 (d, J=7.86 Hz, 1H); 7.87 (d, J=8.17 Hz, 2H); 8.00 (s, 1H);
8.09 (d, J=7.87 Hz, 1H); 8.27 (d, J=8.10 Hz, 2H) Three exchangeable protons.

Example 27 as HCI

"H NMR : (DMSO-d6 +TFA ; 400.13 MHz ; 8 ppm)

2.08-2.20 (br t, 2H); 2.42 (d, J=14.19 Hz, 2H); 3.00-3.13 (br m, 2H); 3.47 (d,
J=11.91 Hz, 2H); 4.54 (s, 2H); 7.50-7.55 (m, 1H); 7.59 (t, J=7.43 Hz, 2H); 7.70 (d,
J=8.00 Hz, 2H); 7.85 (t, J=8.06 Hz, 1H); 7.89 (d, J=8.24 Hz, 2H); 8.02 (dd,
J1=11.18 Hz, J,=1.27 Hz, 1H); 8.08 (dd, J1=7.94 Hz, J,=1.40 Hz, 1H); 8.36 (d, J=
8.24 Hz, 2H) Three exchangeable protons.

Example 28 as HCI

"H NMR : (CDCl; +CD3sOD+TFA ; 400.13 MHz ; § ppm)

1.26 (s, 3H); 1.34 (s, 3H); 1.42-1.46 (m, 1H); 1.49 (d, J=10.13 Hz, 1H); 1.97-2.17
(m, 2H); 2.33-2.60 (br m, 4H); 2.67-2.74 (m, 1H); 2.80-3.06 (br m, 3H); 3.32-3.40
(m, 2H); 3.46-3.56 (br d, 2H); 4.27 (s, 2H); 6.18 (s, 1H); 7.65 (d, J=8.15 Hz, 2H);
8.17 (d, J= 8.15 Hz, 2H) Three exchangeable protons.

Example 29 as HCI

"H NMR : (DMSO-dg +TFA+D,0 ; 400.13 MHz ; & ppm)

2.02-2.05 (br t, 2H); 2.42 (d, J=14.14 Hz, 2H); 3.04 (t, J=11.57 Hz, 2H); 3.42-3.54
(br d, 2H); 4.45 (s, 2H); 7.64 (t, J=7.71 Hz, 2H); 7.74-7.81 (m, 3H); 7.83 (d, J=7.24
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Hz, 2H); 8.01 (d, J=8.26 Hz, 2H); 8.23(d, J= 8.20 Hz, 2H); 8.41 (d, J= 8.28 Hz, 2H)

Three exchangeable protons.

Example 30 as HCI

"H NMR : (CDCl3+TFA+CD3s0D; 400.13 MHz ; § ppm)

2.22-2.36 (br t, 2H); 2.59 (d, J=14.49 Hz, 2H); 3.09 (t, J=12.28 Hz, 2H); 3.58 (d,
J=12.21 Hz, 2H); 3.99 (s, 3H); 4.32 (s, 2H); 7.63 (d, J=8.05 Hz, 2H); 7.89-7.99 (m,
2H); 8.19 (dd, J1=8.55 Hz, J,=1.16 Hz 1H); 8.28 (d, J=8.02 Hz, 2H) 8.70 (s, 1H)

Two aromatic protons are merged between 6.5-7.5 Three exchangeable protons.

Example 31 as HCI

"H NMR : (CDCl3+TFA+CDs0D; 400.13 MHz ; § ppm)

2.22-2.40 (br t, 2H); 2.56 (d, J=14.20 Hz, 2H); 3.02 (t, J=11.30 Hz, 2H); 3.50-3.63
(br d, 2H); 4.12 (s, 2H); 4.29 (s, 2H); 7.09-7.17 (br t, 1H); 7.21-7.40 (br m, 5H);
7.61 (d, J=7.26 Hz, 2H); 7.85-7.95 (br t, 1H); 8.24 (d, J=7.12 Hz, 2H) Three

exchangeable protons.

Example 32 as HCI

"H NMR : (DMSO-dg+TFA; 400.13 MHz ; § ppm)

1.18 (d, J=6.8 Hz, 6H); 2.04-2.18 (br t, 2H); 2.43 (d, J=14.12 Hz, 2H); 3.00-3.15 (br
s, 2H); 3.49 (d, J=11.86 Hz, 2H); 3.75 (quintet, J=6.82 Hz, 1H); 4.51 (s, 2H); 7.80
(d, J=8.14 Hz, 2H); 8.25 (2d, J=7.59 Hz, 4H); 8.38 (d, J=8.38 Hz, 2H) Three

exchangeable protons.

Example 33 as HCI

"H NMR : (DMSO-ds + TFA; 400.13 MHz ; & ppm)

2.05-2.20 (br t, 2H); 2.41 (d, J=14.13 Hz, 2H); 2.96-3.13 (br m, 2H); 3.40-3.52 (br
d, 2H); 4.20 (s, 2H); 4.49 (s, 2H); 7.15-7.25 (br, 1H); 7.25-7.38 (m, 2H); 7.54 (d,
J=7.90 Hz, 2H); 7.78 (d, J=7.79 Hz, 2H); 8.17 (d, J=8.02 Hz, 2H); 8.21 (d, J=7.80

Hz, 2H) Three exchangeable protons.

Example 34 as HCI
'"H NMR : (DMSO-dg+ TFA; 400.13 MHz ; § ppm)
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1.38-1.50 (br t, 3H); 2.07-2.20 (br m, 2H); 2.36-2.48 (br d, 2H); 2.97-3.12 (br s,
2H); 3.40-3.55 (br d, 2H); 4.16-4.28 (br m, 2H); 4.50 (s, 2H); 7.19-7.29 (br d, 2H);
7.76-7.86 (br d, 2H); 8.13-8.28 (br m, 4H) Three exchangeable protons.

Example 35 as HCI

'H NMR : (CDCl; + CDsOD + TFA; 400.13 MHz ; § ppm)

1.39 (s, 9H); 2.25-2.38 (br t, 2H); 2.49-2.59 (br d, 2H); 2.94-3.05 (br t, 2H); 3.50-
3.59 (brd, 2H); 4.29 (s, 2H); 7.60 (d, J=3.72 Hz, 2H); 7.62 (d, J=3.36 Hz, 2H); 8.14
(d, J=8.40 Hz, 2H); 8.23 (d, J=8.12 Hz, 2H); Three exchangeable protons.

Example 36 as HCI

"H NMR : (DMSO-dg+TFA; 400.13 MHz ; § ppm)

1.37 (d, J=6.04 Hz, 6H); 2.14-2.25 (br t, 2H); 2.40 (d, J=13.98 Hz, 2H); 2.95-3.08
(m, 2H); 3.45 (d, J=11.99 Hz, 2H); 4.48 (s, 2H); 4.84 (quintet, J=6.03 Hz, 1H); 7.22
(d, J= 8.88 Hz, 2H); 7.84 (d, J=8.19 Hz, 2H); 8.16 (d, J=8.88 Hz, 2H); 8.20 (d,
J=8.16 Hz, 2H); Three exchangeable protons.

Example 37 as HCI

"H NMR : (CDCl; + CDsOD +TFA; 400.13 MHz ; & ppm)

1.23-1.35 (br m, 1H); 1.37-1.55 (m, 4H); 1.79 (d, J=12.51 Hz, 1H); 1.84-1.97 (br t,
4H); 2.28 (t, J=13.06 Hz, 2H); 2.55 (d, J=14.66 Hz, 2H); 2.58-2.67 (br m, 1H); 3.00
(t, J=12.40 Hz, 2H); 3.55 (d, J=12.14 Hz, 2H); 4.29 (s, 2H); 7.41 (d, J=8.20 Hz,
2H); 7.59 (d, J=8.08 Hz, 2H); 8.13 (d, J=8.18 Hz, 2H); 8.23 (d, J=8.04 Hz, 2H)

Three exchangeable protons.

Example 38 in the free form

"H NMR : (CDCl; + CDs0D; 400.13 MHz ; § ppm)

1.53 (d, J=5.34 Hz, 3H); 2.11 (s, 3H); 2.09-2.25 (br t, 1H); 2.25-2.32 (br s, 2H);
2.35-2.44 (br d, 1H); 2.46-2.59 (br s, 1H); 2.60-2.73 (br s, 1H); 3.13-3.21 (br s,
2H); 3.85-4.04 (br s, 2H); 6.89 (q, J=5.28 Hz, 1H); 7.41-7.53 (m, 4H); 7.55-7.68
(m, 4H); 7.99 (dd, J1= 10.62 Hz J,=1.22 Hz,, 1H); 8.06 (d, J1=8.09 Hz J,=1.30 Hz,
1H); 8.17 (d, J=8.09 Hz, 2H) One exchangeable proton.
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Example 39 in the free form
"H NMR : (CDCl; + CD30D; 400.13 MHz ; § ppm)
1.22 (s, 9H); 2.20-2.31 (br m, 2H); 2.32-2.42 (br d, 2H); 2.55-2.66 (br t, 2H); 3.06-
3.18 (br s, 2H); 3.94 (s, 2H); 5.87 (s, 2H); 7.42-7.57 (m, 5H); 7.6-7.69 (m, 3H);
8.01 (d, J=10.57 Hz, 1H); 8.08 (dd, J1=7.99 Hz, J>=1.13 Hz, 1H); 8.18 (d, J=8.09
Hz, 2H) One exchangeable proton.

Example 40 in the free form

"H NMR : (CDCl; + CD30D; 400.13 MHz ; § ppm)

2.19 (s, 3H); 2.22-2.38 (br m, 4H); 2.55-2.66 (br s, 2H); 3.04-3.15 (br s, 2H); 3.94
(s, 2H); 4.98 (s, 2H); 7.42-7.70 (m, 8H); 8.01 (d, J=10.61 Hz, 1H); 8.08 (dd,
J1=8.08 Hz, Jo=1.23 Hz, 1H); 8.17 (d, J=8.14 Hz, 2H) One exchangeable proton.

Example 41 in the free form

"H NMR : (CDCls + CD30D; 400.13 MHz ; § ppm)

1.31 (d, J=6.24 Hz, 6H); 2.22-2.42 (br m, 4H); 2.54-2.67 (br t, 2H); 3.03-3.18 (br s,
2H); 3.92 (s, 2H); 4.91 (septet, J=6.24 Hz, 1H); 5.85 (s, 2H); 7.42-7.69 (m, 8H);
8.01 (dd, J1=10.56 Hz, J»,=1.30 Hz, 1H); 8.07 (dd, J1=8.04 Hz, J,=1.42 Hz, 1H);
8.17 (d, J=8.12 Hz, 2H) One exchangeable proton.

Example 42 in the free form

'H NMR : (CDCls; 400.13 MHz ; § ppm)

1.32-1.55 (m, 6H); 1.57 (d, J=5.34 Hz, 3H); 1.71-1.82 (br m, 2H); 1.86-1.99 (br m,
2H); 2.10-2.20 (br m, 1H); 2.27-2.35 (br s, 2H); 2.37-2.45 (br m, 1H); 2.50-2.61 (br
s, 1H); 2.65-2.75 (br m, 1H); 3.03-3.15 (br s, 2H); 3.85-3.98 (br s, 2H); 4.58-4.68
(m, 1H); 6.81 (q, J=5.20 Hz, 1H); 7.41-7.7 (m, 8H); 8.01 (d, J=10.64 Hz, 1H); 8.07
(d, J=7.97 Hz, 1H); 8.16 (d, J=8.10 Hz, 2H) One exchangeable proton.

Example 43 in the free form

'H NMR : (CDCls; 400.13 MHz ; § ppm)

1.47 (d, J=5.43 Hz, 3H); 2.07 (s, 3H); 2.10-2.30 (br m, 4H); 2.38-2.56 (br m, 4H);
3.54 (s, 2H); 3.74 (s, 3H); 6.87 (g, J=5.40 Hz, 1H); 7.42-7.54 (m, 5H); 7.59-7.67
(m, 3H); 8.02 (d, J=10.7 Hz, 1H); 8.07 (d, J=6.99 Hz, 1H); 8.12 (d, J=8.05 Hz, 2H)
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Example 44 in the free form
'H NMR : (CDCls; 400.13 MHz ; § ppm)
0.93 (d, J=6.17 Hz, 6H); 1.47 (d, J=4.83 Hz, 3H); 1.87-2.0 (br m, 1H); 2.07 (s, 3H);
2.12-2.23 (br s, 4H); 2.36-2.55 (br m, 4H); 2.57 (d, J=6.76 Hz, 2H); 3.53 (s, 2H);
3.73 (s, 3H); 6.83-6.92 (br q, 1H); 7.32 (d, J=7.51 Hz, 2H); 7.45 (d, J=7.35 Hz,
2H); 8.11 (t, J=6.49 Hz, 4H)

Example 45 in the free form

'H NMR : (CDCls; 400.13 MHz ; § ppm)

1.32 (d, J=6.20 Hz, 6H); 2.13-2.25 (br m, 4H); 2.36-2.47 (br d, 2H); 2.48-2.57 (br
m, 2H); 3.53 (s, 2H); 3.74 (s, 3H); 4.92 (sept, J=6.20 Hz, 1H); 5.79 (s, 2H); 7.41-
7.53 (m, 5H); 7.59-7.68 (m, 3H); 8.02 (dd, J1=10.67 Hz, J>=1.09 Hz, 1H); 8.07 (dd,
J1=8.10 Hz, J»=1.29 Hz, 1H); 8.11 (d, J=8.12 Hz, 2H)

Example 46 in the free form

'H NMR : (CDCls; 400.13 MHz ; § ppm)

2.12-2.23 (br s, 7H); 2.33-2.45 (br s, 2H); 2.47-2.57 (br m, 2H); 3.53 (s, 2H); 3.73
(s, 3H); 4.90 (s, 2H); 7.41-7.54 (m, 5H); 7.59-7.68 (m, 3H); 8.02 (d, J=10.50 Hz,
1H); 8.08 (d, J=8.03 Hz, 1H); 8.12 (d, J=7.72 Hz, 2H)

Example 47 as fumarate

"H NMR : (CDCl; + CDs0D; 400.13 MHz ; § ppm)

1.32 (d, J=6.08 Hz, 12H); 2.17-2.26 (br t, 4H); 2.50-2.59 (br s, 4H); 3.59 (s, 2H);
4.92 (quintet, J= 6.29 Hz, 2H); 5.78 (s, 4H); 6.82 (s, 2H); 7.42-7.54 (m 5H); 7.60-
7.69 (m, 3H); 8.01 (d, J=10.71 Hz, 1H); 8.09 (d, J=8.17 Hz, 1H); 8.12 (d, J=7.95
Hz, 2H) Two exchangeable protons.

Example 48 as HCI

'H NMR : (CDCls; 400.13 MHz ; § ppm)

0.95 (d, J=6.66 Hz, 6H); 1.95 (septet, J=6.75 Hz, 1H); 2.61 (d, J=7.21 Hz, 2H);
3.02 (s, 4H); 4.09-4.18 (br s, 1H); 4.33 (s, 2H); 7.39 (d, J=8.16 Hz, 2H); 7.59 (d,
J=6.70 Hz, 2H); 8.10 (d, J=8.21 Hz, 2H); 8.18 (d, J= 6.63 Hz, 2H) Four

exchangeable protons.
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Example 49 in the free form
"H NMR : (CDCl3+CDsOD+TFA ; 400.13 MHz ; § ppm)
2.88-2.99 (br m, 2H); 2.99-3.09 (br m, 2H); 4.05-4.17 (br s, 1H); 4.32 (s, 2H); 7.44-
7.55 (m, 3H); 7.58-7.67 (m, 4H); 7.71 (t, J=7.81 Hz, 1H); four aromatic protons are

merged in 7.93-8.30. Four exchangeable protons.

Example 50 in the free form

"H NMR : (CDCl3+DMSO-ds ; 400.13 MHz ; § ppm)

0.95 (d, J=5.99 Hz, 6H); 1.82-2.03 (br m, 1H); 2.57-2.72 (m, 7H); 2.79-2.9 (br t,
2H); 3.83-3.95 (br t, 1H); 4.27-4.41 (br s, 2H); 7.44-7.55 (br d, 2H); 7.77-7.87 (br d,
2H); 8.12-8.19 (br d, 2H); 8.19-8.26 (br, 2H). Three exchangeable protons.

Example 51 as HCI

"H NMR : (CDCl3+TFA+CD3sOD ; 400.13 MHz ;  ppm)

2.80 (br s, 3H); 3.00-3.21 (br d, 4H); 3.94-4.10 (br s, 1H); 4.14-4.25 (br d, 1H);
4.50-4.60 (br d, 1H); 7.45-7.56 (m, 3H); 7.61-7.68 (d, J=6.87 Hz, 4H); 7.72 (t,
J=7.75 Hz, 1H); 8.02 (d, J=10.51 Hz, 1H); 8.10 (d, J=7.99 Hz, 1H); 8.28 (d, J=6.32
Hz, 2H) Three exchangeable protons.

Example 52 in the free form

"H NMR : (CDCl3+TFA+CD3s0D ; 400.13 MHz ; § ppm)

2.78 (s, 3H); 2.92-3.18 (br d, 4H); 3.84 & 3.86 (s, 3H); 3.90-4.03 (br t, 1H); 4.10-
4.23 (br d, 1H); 4.45-4.56 (br d, 1H); 7.44-7.57 (m, 3H); 7.60-7.69 (br d, 4H); 7.72
(t, J=7.69 Hz, 1H); 8.02 (d, J=10.42 Hz, 1H); 8.10 (d, J=8.03 Hz, 1H); Two
aromatic proton are merged in 8.20-8.70. One exchangeable proton.

Example 53 in the free form

'H NMR : (CDCls ; 400.13 MHz ; § ppm)

0.93 (d, J=6.63 Hz, 6H); 1.94 (septet, J=6.74 Hz, 1H); 2.40 (s, 3H); 2.57 (d, J=7.17
Hz, 2H); 2.82-2.91 (br t, 2H); 3.16-3.28 (br s, 2H); 3.28-3.38 (br s, 1H); 3.82 (s,
3H); 4.02-4.15 (br s, 2H); 7.33 (d, J=8.08 Hz, 2H); 7.59 (d, J=7.74 Hz, 2H); 8.11
(d, J=8.08 Hz, 2H); 8.19 (d, J=7.90 Hz, 2H); One exchangeable proton
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Example 54 in the free form
"H NMR : (CDCl5 ; 400.13 MHz ; § ppm)
0.91 (d, J=6.55 Hz, 6H); 1.90 (septet, J=6.75 Hz, 1H); 2.35 (s, 3H); 2.53 (d, J=7.14
Hz, 2H); 2.71-2.88 (br m, 4H); 3.55-3.65 (br m, 1H); 3.77 (s, 3H); 3.89 (s, 2H); 7.28
(d, J=8.20 Hz, 2H); 7.56 (d, J=8.07 Hz, 2H); 8.06 (d, J=8.14 Hz, 2H); 8.13 (d,
J=8.11 Hz, 2H); One exchangeable proton.

Example 55 as HCI

"H NMR : (CDCl3+CD3sOD+TFA; 400.13 MHz ; § ppm)

0.94 (d, J=6.60 Hz, 6H); 1.89-1.99 (m, 2H); 2.27-2.52 (m, 4H); 2.59 (d, J=7.18 Hz,
2H); 2.59-2.65 (m, 1H); 3.72-3.83 (m, 1H); 4.26 (s, 2H); 7.36 (d, J=8.14 Hz, 2H);
7.60 (d, J=8.18 Hz, 2H); 8.12 (d, J=8.16 Hz, 2H); 8.22 (d, J=8.14 Hz, 2H) Four

exchangeable protons.

Example 56 as HCI

"H NMR : (CDCI3+TFA+DMSO-ds +D-0; 400.13 MHz ; § ppm)

0.23-0.29 (m, 2H); 0.56-0.63 (m, 2H); 1.00-1.08 (m, 1H); 1.59-2.00 (m, 1H); 2.21-
2.35 (m, 3H), 2.39-2.50 (m, 2H); 2.66 (d, J=6.96 Hz, 2H); 3.68-3.78 (m, 1H); 4.23
(s, 2H); 7.47 (d, J=8.20 Hz, 2H); 7.60 (d, J=8.15 Hz, 2H); 8.13 (d, J=8.20 Hz, 2H);
8.22 (d, J= 8.15 Hz, 2H) Four exchangeable protons.

Example 57 in the free form

"H NMR : (CDCl3+CD;OD+TFA ; 400.13 MHz ; § ppm)

0.95 (d, J=6.58 Hz, 6H); 1.64-1.80 (br m, 4H); 1.94 (septet, J=6.72 Hz, 1H); 2.12-
2.18 (br d, 2H); 2.50-2.57 (br d, 2H); 2.58 (d, J=7.19 Hz, 2H); 3.06-3.16 (br m, 1H);
4.22 (s, 2H); 7.35 (d, J=8.12 Hz, 2H); 7.58 (d, J=8.15 Hz, 2H); 8.11 (d, J=8.12 Hz,
2H); 8.19 (d, J=8.16 Hz, 2H) Three exchangeable protons.

Example 58 in the free form

"H NMR : (CDCls; 400.13 MHz ; § ppm)

1.63-1.80 (br m, 4H); 2.15 (d, J=9.60 Hz, 2H); 2.53 (d, J=10.84 Hz, 2H); 3.04-3.14
(br m, 1H); 4.23 (s, 2H); 7.42-7.54 (m, 3H); 7.57-7.64 (br m, 4H); 7.67 (t, J=7.85
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Hz, 1H); 8.01 (d, J=10.63 Hz, 1H); 8.08 (d, J=8.15 Hz, 1H); 8.23 (d, J=8.10 Hz,
2H) Three exchangeable protons.

Example 59 in the free form

'H NMR : (CDCl3+CDsOD+TFA; 400.13 MHz ; § ppm)

1.68-1.90 (br t, 4H); 2.07-2.24 (br d, 2H); 2.53-2.64 (br s, 2H); 2.71 (s, 3H); 3.28-
3.38 (br's, 1H); 4.18 (d, J= 12.51 Hz, 1H); 4.45 (d, J=12.85 Hz, 1H); 7.42-7.54 (m,
3H); 7.57-7.63 (br m, 4H); 7.66 (t, J=7.81 Hz, 1H); 8.01 (d, J=11.40 Hz, 1H); 8.07
(d, J=8.17 Hz, 1H); 8.25 (d, J=7.90 Hz, 2H) Two exchangeable protons.

Preparation of intermediates

Preparation of 2-fluorobiphenyl-4-carboxylic acid

Scheme:
CO,H

Br
o —
O F O F

Few crystals of iodine are added to tetrahydrofuran (1400 mL) containing
magnesium turnings (25.17 g, 1.035 mol). The mixture is heated at 60-70°C. A
solution of 4-bromo-2-fluorobiphenyl (200 g, 0.797 mol) in tetrahydrofuran
(600 mL) is added dropwise to the reaction mixture and refluxed for 1hr. Reaction
mixture is brought to room temperature and then cooled to -20C. Carbon dioxide
gas is passed through the reaction mixture for 45 minutes. The reaction mixture is
treated with 3N HCI (500 mL) and extracted with ethyl acetate (2x500 mL).
Combined organic layer is dried over sodium sulphate. Removal of solvent under
reduced pressure gives a solid which is washed with diethyl ether (2x200 mL) and

then dried to furnish 2-fluorobiphenyl-4-carboxylic acid.
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Preparation of the 4-(5-substituted-1,2.4-oxadiazol-3-yl)phenylmethanol

derivatives

Preparation of 4-[5-(2-fluorobiphenyl-4-yl)-1,2.4-oxadiazol-3-

Ilphenylmethanol

x@~ _ﬁ

100 g of 2-fluorobiphenyl-4-carboxylic acid, 93 g of N-hydroxy-4-

Scheme

hydroxymethylbenz-amidine, 85 g of N-hydroxybenzotriazole, 115 g of N,N'-
dicyclohexylcarbodiimide are introduced into a round bottomed flask containing
800 mL of N,N-dimethylformamide. The reaction mixture is heated under stirring to
130-140°C for 2-3hrs, then cooled back to 20-25T, filtered and washed with 500
mL dichloromethane. The filtrate is evaporated under vacuum. To the resultant
thick slurry are added 200 mL isopropyl alcohol and 800 mL demineralized water
under stirring at room temperature. The slurry is filtered and washed with 1000 mL
demineralized water.

The solid is added to a round bottomed flask containing 500mL cyclohexane.
The resultant slurry is stirred at room temperature for 10-15mins and filtered,
washed with 500 + 300 mL of cyclohexane and dried by suction. The product is
then dried at 40-50C to vyield 4-[5-(2-fluorobiphen yl-4-yl)[1,2,4]Joxadiazol-3-
yllphenyl}-methanol.

The above crude product is purified from ethyl acetate and dichloromethane

mixture.
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Alternative procedure of preparing 4-/5-(2-fluoro biphenyl-4-yl)-

1,2,4]oxadiazol-3-yl]phenyl}methanol.

Scheme

_OH
9 0N
COH P
g o B '
e
OH OH
F F F

Triethylamine (52 mL, 0.373 mol) is added to a stirred solution of
2-fluorobiphenyl-4-carboxylic acid (40 g, 0.185 mol) in tetrahydrofuran (800 mL).
The reaction mixture is cooled to 5-15C, iso-butyl chloroformate (36.5 mL, 0.28
mol) is added over a period of 20 minutes and stirred for 2 hrs at 15-20C. A
solution of N-hydroxy-4-hydroxymethylbenzamidine (36.9 g, 0.22 mol) in
tetrahydrofuran (400 mL) is added to the reaction mixture and stirred for 2 hrs at
20-25C. The reaction mixture is concentrated under reduced pressure,
demineralized water (400 mL) is added to the residue and stirred for one hour at 5-
10C. The slurry is filtered, washed with demineral ized water (400 mL) and dried
under reduced pressure. The solid is stirred in 5% aqueous sodium bicarbonate
solution (600 mL), filtered, washed with demineralized water and dried under
reduced pressure. Finally the solid is washed with cyclohexane (600 mL) and dried
under reduced pressure at 40-50T to give 2-fluorob iphenyl-4-carboxylic acid
[hydroxyimino(4-hydroxy-methylphenyl)methyl] amide.

p-Toluenesulfonic acid (0.6 g) is added to a stirred solution of 2-fluoro-
biphenyl-4-carboxylic acid [hydroxyimino(4-hydroxymethylphenyl)methyl] amide
(60 g, 0.164 mol) in a mixture of toluene and N,N-dimethylacetamide (10:1, 660
mL) and heated at 105-115< for 2-3 hrs. Iso-Propyl alcohol (240 mL) is added to
the reaction mixture which is then concentrated under reduced pressure. The
residue is suspended in a mixture of iso-propyl alcohol and demineralized water
(1:3, 1200 mL), cooled to 10-15TC, filtered and was hed with deminaralized water
(600 mL). The solid is dried under reduced pressure at 50-60T to yield 4-[5-(2-
fluorobiphenyl-4-yl)[1,2,4]oxadiazol-3-yl]phenyl}methanol.



10

15

20

25

HHHOH  (:) NI-3 H 613.24 88 PhF  HHHOH 00c3H7 | 0
602.10 89 PhF  HHHOH 0 655.35 90 PhF  HHHOH O
WO 2608M152149 PCT/EP2008/057571

82

Preparation of dicarboxylic acid ester derivatives

Preparation of 1-{4-[5-(2-fluorobiphenyl-4-yl)-1.2.4-oxadiazol-3-

Ilbenzyl}piperidine-4,4-dicarboxylic acid mono (2,2-

dimethylpropionyl-oxymethyl) ester

Step-l
Scheme

O— \

Thionyl chloride (20 mL, 0.274 mol) and N,N-dimethylformamide (2 mL)
are added to a stirred solution of 4-[5-(2-fluorobiphenyl-4-yl)-1,2,4-oxadiazole-
3-yllphenylmethanol (32 g, 0.092 mol) in dichloromethane (150 mL) at 0° C.
The reaction mixture is heated at 80T for 1 hour a nd then concentrated under

O

reduced pressure. The residue is neutralized with a saturated aqueous sodium
bicarbonate solution (150 mL) to furnish a solid which is filtered and washed
with n-hexane (150 mL) to give 3-(4-chloromethylphenyl)-5-(2-fluorobiphenyl-4-

yl)-1,2,4-oxadiazole.

Step-ll
Scheme

TP — PO

Diisopropylethylamine (23.5 mL, 0.136 mol) and diethanolamine (14.2 g,
0.135 mol) are added to a stirred solution of 3-(4-chloromethylphenyl)-5-(2-
fluorobiphenyl-4-yl)-1,2,4-oxadiazole (33 g, 0.090 mol) in N,N-dimethyl-
formamide (200 mL). The reaction mixture is heated at 90°C for 2.5 hrs, the
solvent is removed under reduced pressure and the residue is treated with

demineralized water (200 mL) to get a solid which is filtered and washed with n-
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H 636.24 1H - NWR data: Exanple 60 in the free form
1H NWVR : (Pyridine-d5; 400.13 MHz; 6 ppm) 2.70-2.82

w@ boosns214H) ; 2.82-2.93 (br m 4H); 3.62 (s, 2HCT/BP2098/057571
(s, 2H); 7.38-7.48 5(m 3H); 7.50-7.55 (br t, 3H);
7.64-7.72 (m 5H); 8.05-8.0R)br d, 2H); 810813(br

heg@%gjeﬁé)e%%@nﬂr%?m&(peg{@gr@ﬁ% r’@lg) qonfongr? @&[gég [% ﬁ.‘l}&pplpﬁenyl-
4- yyMgz 4 &@Mfa'zgl'e[@ylﬂ)%nﬁﬂg %rd%?‘éﬁhy?arﬁﬁﬂetﬂ%l 12 (s, 3H);

2.73 (br m 2.87 .58 (s,
502(s 2H) ; 743749(m 1H); 752(t J=7.19
Stggl 7.64-7.73 (br m 5H); 8.09-8.12 (br d, 1H);
1!% 1H); 8.41 (d, J=8.12 Hz, 2H) One exchangeabl e
anémbon WD 2008/ 152149PCT/ EP2008/ 057571 89 Exanple 62
in the free form1H NWR : (Pyridi ne-d5; 400 13 VHz; 6
. @4N(s, 9H); 2.67-2.81 (br s, )
AH).: 3. (s, 2H)n5.2 (s, 2H);
62-7.7 5H); 8. 10-8. 15
Hz, 2H) ex%hangeable D
ef’feeformlH NVR @ (P¥ridi ne-ds ;
ppm 102.66-2.81 (br m 4H); 2.81- 2.87 (br t, 4H);
3. bldio(ygl, crddfide eSmL( 8,7 1B8-Hnpl)8s added 5130;@ mlse:ud) a sfirre@ solution

of %j% g%&qﬁuorgﬁlp%g%ébﬂf ylfl)—q?%ﬁqﬁa ﬁq)o é § y’-}%epayl?i‘l'gyd\g@(yethyl
am'(“ﬁo]eﬂdelhm §31ng ((5107115%8@ |ﬂﬂ2d|cHlb90m&héﬁe(@601ﬂfﬂ_Exa$ #2. N,N-

One excha e proton
DirpathyHotrhemidec& mwns apdeg/RNd t%weaqmorerrwsurm@mqaem 80T

for 1@2%@@532&3 8m§0c}'g8{|%én|§if§'_?ﬂoy%g Qggezfsge(og‘{%eﬂ] prgé@r%_agg the

resﬁdue Js7maaeHéIkaRr*rB (pFl 64}7b375thébédmtloﬁ|'bt & @fuebus sodium
=8, 56 Hz, 2H) d, J=4.19 Hz, 1H); 8.13-8.16 (br

hy@roxm) solgtign ( &Bl 13598rrds afzroopienmperature: x HituRgegate layer is

PO QLSBT G L) B Ryt tanig jayers rp arec

ov@’ éﬁdlﬁnV%u(phataklReﬁmv%-cﬁ. Svémh uﬂdiér réﬁtﬁ%d( presdtihe gives a
V|s¢0L4%I| U|g82 h %_ggrnj_tdsgggolurgnf mﬁgogrggpjjy s';_\z%gg? 230-400
me(sﬁr 'ﬁhé)@ne @thgp %cé?atébwga 15D © gife 13i8( é%h(d?be o)$14 [5-(2-

1Hj; 8.42 One exchangeab pro
ﬂumalntie@yti@-ml)m Llfeoxadiezdlerdryllbenzyllamine.

Step-IV
Scheme

o— COCHF’n

2 2
N
H COZCHzPh

Potassium carbonate (22.4 g, 0.162 mol) and tetrabutylammonium
bromide (30.5¢g, 0.095 mol) are added to a stirred solution of bis-(2-
chloroethyl){4-[5-(2-fluorobiphenyl-4-yl)-1,2,4-oxadiazole-3-yllbenzylamine
(28 g, 0.059 mol) and dibenzyl malonate (15.3 g, 0.054 mol) in N,N-
dimethylformamide (250 mL). The reaction mixture is heated at 100 for 4 hrs
and concentrated under reduced pressure. The residue is treated with
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301H NWVR : (Pyridine-d5; 400.13 MHz; 6 ppm 1.10 (t,
J=7.12 Hz, 3H); 2.63-2.73 (br s, 4H); 2.73-2.87 (br m
wabog/ 1158 (s, 2H); 4.10-4.19 (br q, 2H); 5. 00PCHEPRDBY/O57571
7.42-7.48 (br m 1H); 7.49-7.55 (br t, 2H); 7.62- WD

2008/ 152149PCT/ EP2008/ 0575718490 7.72 (br m 5H);

8. 08-
dewaﬁ&iw%ﬁ%?@? ‘F' gyé’f'”?ﬁzgﬁﬁtﬁ’é‘iweo?%%% layer
is BMRacted R¥ith %ﬂfﬁhg&'ofd’rgﬂ 323(1%|ZmL§ GmelﬁedJ@réé*achlgg er@8are
Hz, 6H); 2.65-2.75 (br m 5H); 2.78-2.85 (br t, 4H);
drigd B8e( sodiam) sulshate qnsl cangentratethurrdergedused pijgssure to give a

ws%@bls Iléu@?\/\@w%%’(_%qﬂffeda%_&omé] %@%@tgg%p%g (%g%ég‘gdmzaq-mo
me%hchhaﬁ@@td Sthpr @icetate 10:B@R | v@81 flﬁétfbebl RENYI=yl)-
(Pyridi ge d5; 400 13)31 gﬁ I{ EE E m/34‘-|y
1 Za‘} oxegiazgles3-y{laenzylpipetidiue-¢4- d@@!jboxw I%C@sdlbgmgyl eétegsg
(d, J=8.67 Hz, 2H); 7.42-7.49 (m 1H); 7.52 (t, J=7.53
Mz, 2H): 7.64-7.75 (m 5H): 8.06-8.17 (m 4H): 8.42
Stéplv J=7.94 Hz, 2H) One exchangeabl e proton 15 Exanple
69 in the free form1H NVR : (Pyridine-d5; 400.13 Miz;
SCBeWEN) 0.76-0.83 (m 2H); 1.05-1.12 (m 2H); 1.98-2.06
(m 1H); 2.66-2.75 (br m 4H); 2.77-2.85 (b:rNt 4H) ;
2H); 5.20 (s, 2H): 7.43-7.48

3.58 (s, p° , 75
) LT 20Hz 7.63- 7.73 ( 5 8. 61@400 CH,Ph
T e S e Sy

xchangeabl e proton Exanple 70-4n t*he free form 1H
MR : (Pyridine-d5; 400.13 MHz; 6 ppm 251.63-1.74 (m

5. b Fbypyoidicdy i Wiy G opigyy RisfipRide' a7 B, S mol is
addedl% Zl ﬁﬂre(dﬁolihhbn o? 15@r [(’St- -f&e?otﬁﬁh@liyl 42§rll) 1 2746i>’(ad"é2683 3-
yl]qezpzyjerpeslélnqﬁ 42#»;8@9&@5@9&@93%& epﬁt%rt &s. %@E)@a% gol) in

tet@%gbﬁrb)fh't@o L8 o) Ok T reton, L Stey ¢t pkfroom

ter(m»eramrelalrw thénh E8nCentratell; urkded3redsice@ Hressuré2-Thebeesfdire is
aci |f@§%@lj j% w&éﬁgt%djm@rg%%@g(@ﬁgi é&ﬁ?\gﬁql&l Wﬁlzch i% '_Ht;ered
anéﬁ%@éﬁéoewﬁﬂ dlé‘thg@hérf erd ﬁngﬂ t@)HuM\@ﬁ 1- g&mﬁﬂud’r%'ph%nw -4-

yl)z 2|,3 (2(&61232((1{& 35yl]bgpgzyl}mpetzdlze@f%@marboxma) a0|d mono benzyl
ester.

Preparation of 1-{4-[5-(2-fluoro-biphenyl-4-y1)-[1,2.4]oxadiazol-3-yl]-benzyl}-

piperidine-4,4-dicarboxylic acid (2-o0x0-3.3-dimethylbutyl) ester

Step-l
Scheme

T oo S

50 mL N,N-dimethylformamide, 5 g of 1-{4-[5-(2-fluorobiphenyl-4-yl)[1,2,4]
oxadiazol-3-yllbenzyl}piperidine-4,4-dicarboxylic acid benzyl ester, 1.8 g of
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3.55 (s, 2H); 4.86 (s, 2H); 5.21 (s, 2H); 7.30-7.38

(br m 5H); 7.42-7.54 (m 5H); 7.60- 7.68 (m
w@kog/ 18102 (dd, J1=10.69 Hz, J2=1.22 Hz, 1H); BCODBP10d&l957571

J1=8.23 Hz, 10J2=1.52 Hz, 1H); 8.11 (d, J=8.14 Hz, 2H)

Exanpl e 73inthefreeform&5H NVR : (CDClI3; 400.13

ana%roh;péggs?ilg%'cﬁ%p(()ﬂ?te d %% 5'12{_ Pgéntérgmé) ]':%dlgl%fqg%u{nn 2-one
aré"éddé(h*)lnto%% FnelR roghtl bo‘ﬂtoﬁ?ec( ﬁasl@H)he 5ee?c3tlo§15ml>&l'19e' |s heated to

55T 3md sBrreg fpd&O%Qmm @Wftqﬂzqomglelo%oi—meaciqu, tia;e ggixture is

coég‘a’t%iz;)ng(p‘g?%rﬂf 1 Rdt?rﬂ% Q? \"'P&%]r:%rﬁﬁqjehy\/ﬁdn glﬁ?fy |§ sHFr“ed at 25-

3o%r gaggutdgzo 4% la?thIﬂier@d IOIOlrF)e 2pr5au8t 75 (vvasrﬁskj) with  50mL
r

demlrxpzaryzeygv\(aﬁqar ﬂlyn b;y ggm |sop£qp3Q;§I¢QhoI2qq)ds suclsgirlpdm)r about

8- ( _{4-15-(2-
s0iffls. ERANSECRREE: e Bt et e Vocliletho /8 St 52
fludridbigienyl-4- gD, Bﬂ]moliﬂbﬁl]bﬁﬁzwmpeﬁ((j;ganz),ﬂdlé’l_e;}bbxylic acid
30-2. 44 r m 4H);
be'izyé95§r%%3ﬁdﬁ‘emw§@>‘°bm%é’ste§ 7.42-7.58 (m 5H);
7.59-7.64 (br d, 3H); 7.67 (t, J 779 Hz, 1H); 8.01
Stéﬁ]}' J=10.64 Hz, 1H); 8.07 (dd, J1=7.87 Hz, J2=0.83 Hz,
8.16 (d, J=8.02 Hz, 2H) 30 Two protons are nerged
Eetween 3.70-3.83; One exchangeabl e proton Exanple 76
SchEMehe free form 1H NMVR :. (Pyri di ne-d5; 400. 13 MHz; 6
ppm
J=7.22

2H)

_2,908/ 1521 9P / P2008/ 057571 92 .1.09 (t,

L3 ,O 3291@%&
T2 N3 m On 1
PO e
H: 8.09-8.15 (m 2H): 8

(& J= 8 02 Hz, 2H)
WO exchangeabl e protons 5 Exanple 77 in the free form

1 - -
1"%3 -?.'1[1532 fIG@?ﬂR%@er@lQ yIR00, ﬁ)@xé@i&zolﬁa ?l;ﬁénzyl}plperldlne

4 42qi|parbpx35c Acih b@@.zyldes@p:w 3gj|mgﬂp/lg5o>(qhutyl estey ; are added into

gt o By e of g Bt
[1/65@%n@dstlr\ﬂ@d%t6faohlzterﬁbbrattgegff)cggt aéilglag'égrdg?gﬁﬁlhen 40 mL of

eth@mhr@r@ gedech f?'FFéN‘?Q‘éié’ PRMPYCRIARS: 118 rmiriufe- igsstirred under
hyd‘r%@eﬁ%d@."%&fte@ FPHins 0.2g of Pd/CaCOs; are added to the above reaction

mixture and stirring under hydrogen is continued. Once the reaction gets

completed 4 g of silica gel are added and the mixture stirred at RT for 10mins,
cooled to 0-5T and stirred for 20-30 mins. The slurry is filtered and washed with
40 mL ethyl acetate. The product along with Pd/CaCOs on the funnel was leached
with 200 mL, then 250 mL of a dichloromethane / methanol [2:1] mixture at RT and
filtered. The product containing filtrate is concentrated and dried under vacuum at
35-40C to vyield 1-{4-[5-(2-fluorobiphenyl-4-yl)[1, 2,4]Joxadiazol-3-yl]benzyl}-
piperidine-4,4-dicarboxylic acid (3,3-dimethyl-2-oxobutyl) ester (62).

The following salts were also prepared according to conventional methods
starting from the free form of example 62:



151.23-1.42 (br s, 6H); 2.68-3.01 (br t, 8H);
3.10-3.25 (br d, 2H); 3.45-3.55 (br s, 2H); 3.58 (s,
WQ@k)og/152179 (s, 2H); 7.41-7.49 (br m 1H); 7. 49p@1/BB20081957571
2H); 7.61-7.72 (m 5H); 8.08-8.14 (m 2H); 8.39 (d,
J=7.88 Hz, 2H) One exchangea&ﬂ e proton Exanpl e 79 in
the f
MHz; |6 PPm) 1.12 (d, = 6. 58 Hz%(z 24- 2. 36 (br t
2H); |2 ine: | 4H) i103n 3 @Cﬁz 3. 93
(s, :zk{)\éﬁi%g%ﬁéﬁm(e 1T, (s, 20 7%&552
(m 3H); 7.55 (d, J=8[07 "MZ"°2H); 7.58-7.67 (m 3H)
7.99|(d, J=10.65 Hz, [LH); 8. (d, J=9.09 Hz, 1H);
8.16((d, J=8.09 Hz, 2H); Twp ange tons 25
Exanpl e 80 i WSt he freg for m 1 4 r i~di n€- d5;
400.13 MHz; 6 ppm) O. 32 oF &br rﬂ “HH) 2 50- 4 (br
m 6280292t ,OLI‘I) 97-
3.56|(s, 2H); 5.08 (s Nr,; 5 7. 52
(t, J=7.20AkgningH); 7 62- NZS 8. 16
(m 2H); 8.41 (d, J=8{03 Hz, N 8o6 M 1H)
One exchangeable protpn A
2008/152149PCT/ EP2008 057 7qu npl e 81 as
tert{butyl agur%g sal t | 1H°N 'III1 ngm
MHz; |6 pprr) )=6. 68 2 ( ,O§E|§,
1.7541.87 (m 1H) 2. D5-2. 18 gbr m 4H) 7 (br
m 2285294 <r ', 4|-|) 4 —/ 02—Hz; 4|-|;
3.59((s, 2H); 5 4.70 , H)
7.6047. 64 Hrbumihe 2H) ; rtz, .02
(dd, |J1=10. 64 Hz, J2-1 08 -8 08 ( 7.96
Hz, 2=1. 26 Hz 1I—I\' B 14 (ri 'I— 1') Hz ')I—I\ Eour
exchangeabl e proton Exanpl @' s tert- butyl am ne
sal t 10 1H 3+ CD30Dy #0 pprr)
1.30 %H%?o b2 (bf m Ql >27- g%(@
2H) ; 84 2.97 (br m 2H) 3. 62 (s 2H); 4.6905(s, 2H};
7.42-7.54 (m 5H); 7.60- 7. 64 . 7.67 (t,
J=7.81 Hz 8. 02 dd, 0 ¢ =1%05 Hz,
1H): |8. osppkﬁfswm =8. 1P Hz,¥ J2=1.-3 @“ 3 (d,
J=8.12 Hz, 2H) Five e<changeab| e f)ﬂ‘)ton 15 a Ie 838
in the . VHz— 6
ppm |0.75 (t, J=7.29 ;
1.4441.56 (ithiudH); 2.p0-2.76 ( . 81142093 (br d,
2H); |3.37-3.47 (m 2H); 3.56 (s, 2Hy; 5.126&}%%0;
7.43417.50 (m 201H): B2 (t, J=7 27 Hz 2H):0°
762-7.74(m 5H); 8.07-8.12 (br d, 1H); 812815(br
H; 8.41 (d, J=7. 78 Hz, 2H) Two exchangeabl e
fre f orm ridine
Exg %(gx@ngrﬂﬁ@gd%j %rﬁn@reggﬁ_e 7 a}Lsgrglla(Igrgaqﬂerz(Py
150165(br m 4H); 1.85-1.97 (br m 2H); 2.51-2.73
(m 6H); 2.83-2 92 (br d,_2H): 3 56 (s, 2H): 4 44-4 54
(m 1H); 5.09 (s, 2H); 7CHnpgolrd (m 1H); 7.53 (t,
J=7.20 Hz, 2H); 764773(m 5H); 8.10-8.13 (br d,
1H); |18.13-8.15 (br & 29-8.34 (pr d, 1H); 8.4p
Est, J=8.11 Hz, 3 &oéh‘@avbl oton 30 Exanpl EMS(ES")
85|nthefreefor @L
R R4 Ro Rs R4 Rs Re
60 |Ph F H H H OH 0% 620.25




1H NMR : (CDCl 3+ CD3OD ; 400.13 MHz; 6 ppm) 1.60-1.77
(br m 6H); 2.16-2.72 (br m 6H); 2.68-2.82 (br s,
W@k)og/12194- 3. 06 (br m 3H); 3.68-3.77 (br s, 2PQT/EB2084057571
(s, 2H); 7.42-7.56 (m 4H); 7.56-7.69 (m 4H); 8.01
WD 2008/ 152149PCT/ EP2008/ 057571 94 (dd, J1=10.72 Hz,
1’)—1_ O6 !_l- 1I_l\ Q 7 (d 1—7_ UQ I".Z, ’I_l\ 8_1R (d’
E?. QEHHZ, I:2|—|) ﬁvo exl'clhang%abl eCj ot on Ex | ¢ 86 as| 9818
tert{butyll amne salft 5 JH NVR : (CDC| 3+ ~cH400. |13
B2 [ProPF L QA L 20 (M| @F) [ OFE6 (5, 9F); L. 28 L 380026
(m 3H); 1.57-1.66 (jbr d,| 1H);| 1.68-1 76(/ Hle—|);
1.8241.90|(br d, 2H)|; 2.01-2.18 (m 4H; 2. @, 34 (pr
&3 Y Z[§0-2 BT 01 2 Q18- 58] (S, ZH)o 609.97
3.67{3.77|(br m 1H|: 4.66 (s,[2H): 7 44-795%&@ 5H) :
S o0l 7 6 (br |d. 2H): 7.]66 (t| J=7.80 1H) M
&4004 05 |(For d,H1H)[;H8. O/H8. 11O¢br d 1H)C, 08. 12 (|{0654.07
J=8. 07 Hz,| 2H) |Four |exchalngeab] e prot pns Exa 87 las
fprf.hln‘yl am e sallt 1H INVR -1 ( CDCl 34 (‘n'mn oA 13
05z [&hopnF 1. 3H (s,|BH) ;[ H. 62l @H74 (br m \Z’FI)I\J/\ 615.14
1.9642.20|(m €H); 24.20-2.35 (m 4H); (2. 82-2. 9{,1(5 (br
b 2ien 3T (I o 2H g4 2854 38~gm 11), 4 ooo\b 2t
P0421 N5 | Em i T 1 B0- THea (B o, b 85, (| 588.13
J=7¥9 Hz 1 11 8 04 (d 1-10 B4 Hz —1H)- 8 U\H,
82 16Ny | Firy o[ B 14 Hd) [Hs. oOH:, 24) Fo(y 586.14
exchangeal)l e prlotons Exanple 88 in the fre fo m 201H
NVR 1 (Pyriding-d5; 1400 13 MHzE 6 pp Q R? (t H1=7 R7
68, 3R 1F52-1H3 ([ 2HH 2.fOHt, J=5. 11 2H) ;| 650.10
2.5212.63|(br m 6H)|; 2.75-2.83 (br t 2 4 (s,
')I—l\; 614 (c’ 'Jl—l\; A 43-7 AQ(rnn’ 1-I\; 7R’2 (fOMe
$97. 66Nz, Por) ;| F. 62, 72 Him BOF 8. 09-8. 14 Lbr d, [584.11
1H); |8.1448. 16 |(br o, 1H)| 8.4Q (d, J¥8.16 ne
exchangeahl e prioton |25 Exlanpl el 89 as prt-hln‘ \/I nne
I8t NYR ;- (¢bcl 3Hcosor;,  4p0H3 Mz, 6,p i 7 627.10
1.24{1.45|(br §, 13 |H); 1. 85-2, 00 (m [5H)7 7%%)2.22
231 (d_J=311 13 Hz  DPHY:- 2 82.9 Q95 (
7y . [8has]E 55 (MBr mH1H|H3 6hOFs, 2h): 3@\7/76\3%78 (78714
m 1H; 304.67 |(s, 2H); 7.42-7.55 (m 5H) 7.69
(m—3H- 8 05 (0d_J10 69 Hz D8—(-e—= 8203
Yﬁ); E.’h14 d, J=7.88 , 2}F|1) Fo@p@cha geable @roton§90-29
WO 2008/ 1$2149RCT/ ER2008/[05757[1h 95 s
73 | Ph H H H OCH.P it 676.24
h _0 CH,
74 Ph F H H H OH Q 573.15
/O\*NHCHs
75 | Ph F H H H OH i 615.16
/O\ANHC(CHS)S
76 | Ph F H H H OH f 587.14
/O\)kNHCZH5
77 | Ph F H H H OH 613.17
/O\/ﬁ\NQ
78 | Ph F H H H OH f 627.18
/O\AO
79 | Ph F H H H OH £ 601.15
/O\ANHCH(CHS)Z
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Exanple 90 as tert-butylamne salt 1H NVR : (CDCl 3+

CD30D; 400.13 MHz; 6 ppm 1.23 (s, 9H); 2.08-2.24 (m
wabog/12129- 2. 38 (br d, 2H); 2.82-2.90 (br d, 2PQT/EB2065057571

(s, 2H); 4.88 (s, 2H); 7.08 (t, J=5.86 Hz, 1H);

7.42-7.55 (m 5H); 7.60-7.78§m 3H); 57.74 (t, J=8.39

() LN - 9 N2 (d 1=10 68 LI~ 18 09 /rl J=8—11
T T q =\ T =4 C = L =)

~

%;Lﬁhiz C 3% od We, Py BOTh-8 26 (m gH)/@ur "599.16
exchangeall e prlot ong Exenpl e 9: Preparat]
1-{4411 5-(12-Fl Joro- |nhen/1-A- (A -1 1 ’) A1nym‘l azol -13-

B11- hERzyI|IF 4- (31 per|ifdi nel-H- vi k@Hbano} 1 \%L 615.31
pi petti di nge-4-cdrboxylic acid ester Si ep/ci C é?rF/
|soblityl g¢hlorqgforndte (0O 158 . 0.0012 nol) added

82 a| &bl ut/ifon qfH 1- {|H H OH 559.26
15[5 (2-flfuor o-b| phenyl - -y1) a1, 2, 4] oxadi a?eJ)quA belnz

| = PI Cl | b L~ "l" al yl I IJUlILyIO Ubl Cl \ U
§3 10 ol ) |ahd S mor%ﬁ'& ing (Q 1560, 81533
0.0015 mol|) in tetrahydro uran| (20 nmL) at 5Gi The®®

m nufes. 1{Anm nq pipgridine (0.162 m., |O.

Bdacl ppn mpxturlg41s [Yirrigd at| 6Q for |45 0 [ 627.31
mﬂj\gpapls
added to tthe rdactidn mxture pand is s$tirred

®oNul &h at| B C|dhd t|Heén atHr oonOtHenpertat ure 4 or 642.34
minufes. 20 Derfinerdlized watef (10 nl) js_gddd
the feactijon mixturg, Organic |ayer i$ separ aﬂed and

®p el poverl Fodi{m sulphat|ed Reppwal of solv der| 641.26
redug¢ed priessurle gives a |viscous |iquid, whi
purified by collum dhro ogr aphy (sillca quH230 400

®Fsh| Pmexarke: et|lyl dddt atleH70: BOH t o get /D 613.24
1-{ 445- (2{f | uor|o- bi ghenyl |- 4- _o \)K
y1)41 2 4lloxadilazol -{3- A-henzy11- 4- (pi peri di ne H1 yl carb

&0y 1Ph pi|Feri dithe- 4-H25cdMboxyPH: ac{d bénz§ ITéé*t er| 602.10
Step{ll Sghenme | WO 2008/ 1j52149PCT/ EP2008/ 05757&

A caolliiti ok ~f 1l +hi mh\lj(nvirl rvnnnln drata (N ﬁQ1 a
L4 Ll LAY A T T T LILILI T T ||] AN A T LBLAYA] P 0]

8%007%5 181) il derfifler o fzed Rhter mev,led (305-35

a solution of 1-{445-(2-f|l uor o} bi phenyl -4-y1)*

[0D, 2] Phoxad azdiH 3- A-Menzlyd1- 4F Opi peri d| ne- 1eylﬁa§ angB6.24
y1) - pi peri{di ne-|4- car|boxyl|i c acj d benzy
g, 0]000245 nol|) in |tetrahydrof uran (.LO m_) 'I*he

reaction % m xtlure ils heated at 70C for 2 hrs

Tetrahydrofuran is renoved under reduced pressure and
'"HehMRedatiue is acidified with 2N HCO (pH -5). The

sol i us.fornmed is filtered and washed w th
R e

1HNI\{I§ [ﬁygglpgldjeri@? PhEIN : Sﬂ,g?@fl 2, 4] oxadi azol - 3-y1] -

benzyll-4 ine-1-ylc moy1) -
2.70-p8Ri(br me4tHHa? 8@ DBdbani, d H)93.62N8( AS); 579 8. 28} 7.3837.48

(mptbaleid. SRR TRy SehE. 04 B0 or s T8 10-8.13 0

d, ?I‘-IB\,"‘E!.*F3J8.15 (ort; 1H):'8.20-845 (or &P 2k Ohe éxch%hgébble‘pr&on.

Example 61 in the free form

"H NMR : (Pyridine-ds ; 400.13 MHz ; § ppm)

212 (s, 3H); 2.66-2.73 (br m, 4H); 2.73-2.87 (br m, 4H); 3.58 (s, 2H); 5.02 (s, 2H);
7.43-7.49 (m, 1H); 7.52 (t, J=7.19 Hz, 2H); 7.64-7.73 (br m, 5H); 8.09-8.12 (br d,
1H); 8.13 (s, 1H); 8.41 (d, J=8.12 Hz, 2H) One exchangeable proton.
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570.27 Exanple 91 in the free form 1H NWR :

(CDCl 3+TFA; 400.13 MHz; 6 ppn) 151.46-1.70 (br m 2H);
wa 28942146 (br m 4H); 2.35-2.65 (br s, 4H); 3PABER2089057571

(br s, 2H); 3.39-3.55 (br s, 2H); 3.55-3.71 (br s,

2H); 3.75-3.92 (br s, 2H); &B9 (s, 2H); 7.43-7.54 (m

4H); 7.54-7.60 (br d, 1H); 7.60-7.66 (br d, 2H); 7.69

(t, J=7.70 Hz, 1H); 8.01 (d, J=10.33 Hz, 1H); 8.08 (d,

Exdmpi&82 it thelfBe f@n?d (d, J=7.38 Hz, 2H) Two

exchangeabl e protons 20 Exanple 92 in the free form 1H
"H IR (:(Pgridine@iz33@D0+1 3 MiHz blippmani ne ; 400. 13 MHz; 6

1- 2 (br. s : 96- 2. 23 r 4H) ;
1 5@ 9025181 Hrt g 21 L 03300 5 207388 (s 20 B 245, 24
7.4@7.5@4%@4)- 3;@97.(73,(#,@-9; &.1908 1556, OFf); 84134d) 4=8.05 Hz, 2H)
7.58-7.72 (br s, 3H); '257.98-8.18 (br m 4H: Two
Onexexthaggaable pieidnons WO 2008/ 152149PCT/ EP2008/ 057571
97 Ex. Conpound M5 (ES +) R 1 R20-N N\ 0 R3 R4 CO
RE COR RRLR R3RIRS R6G 93

Example 63 in the free form

"H NMR : (Pyridine-ds ; 400.13 MHz ; § ppm)

2.66-2.81 (br m, 4H); 2.81-2.87 (br t, 4H); 3.60 (s, 2H); 5.57 (s, 2H); 6.49-6.53 (m,
1H); 7.42 (d, J=3.53 Hz, 1H); 7.45-7.50 (br d, 1H); 7.53 (t, J=7.08 Hz, 2H); 7.65-
7.74 (m, 5H); 7.78 (d, J=1.33 Hz, 1H); 8.11 (d, J=2.98 Hz, 1H); 8.13 (s, 1H); 8.42
(d, J=8.14 Hz, 2H) One exchangeable proton.

Example 64 in the free form

"H NMR : (Pyridine-ds ; 400.13 MHz ; § ppm)

2.68-2.80 (br m, 4H); 2.80-2.92 (br s, 4H); 3.62 (s, 2H); 5.78 (s, 2H); 7.43-7.48 (br
m, 3H); 7.53 (t, J=7.20 Hz, 2H); 7.64-7.75 (br m, 5H); 8.01 (d, J=8.56 Hz, 2H);
8.11 (d, J=4.19 Hz, 1H); 8.13-8.16 (br s, 1H); 8.42 (d, J=8.08 Hz, 2H) One

exchangeable proton.

Example 65 in the free form

"H NMR : (Pyridine-ds ; 400.13 MHz ; § ppm)

2.46-2.50 (br t, 4H); 2.60-2.72 (m, 8H); 2.75-2.85 (m, 2H); 3.58 (s, 2H); 3.68 (i,
J=4.52 Hz, 4H); 4.48 (t, J=5.66 Hz, 2H); 7.43-7.48 (m, 1H); 7.52 (t, J=7.71 Hz,
2H); 7.64-7.73 (br m, 5H); 8.09-8.12 (br d, 1H); 8.13-8.15 (br t, 1H); 8.42 (d,
J=8.15 Hz, 2H) One exchangeable proton.

Example 66 in the free form

"H NMR : (Pyridine-ds ; 400.13 MHz ; § ppm)

1.10 (t, J=7.12 Hz, 3H); 2.63-2.73 (br s, 4H); 2.73-2.87 (br m, 4H); 3.58 (s, 2H);
4.10-4.19 (br g, 2H); 5.00 (s, 2H); 7.42-7.48 (br m, 1H); 7.49-7.55 (br t, 2H); 7.62-
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Ph F HHH OH 0051-111 572.17 94 Ph FHHH COHy 0 11]
606. 12 95 PhF HHHOH  OCH2CF3 584.07 96 Ph F HH H
W@ERHOSHR 149 PCT/EP2008/057571

90
7.72 (br m, 5H); 8.08-8.15 (br d, 2H); 8.41 (d, J=7.73 Hz, 2H) One exchangeable
proton.

Example 67 in the free form

"H NMR : (Pyridine-ds ; 400.13 MHz ; § ppm)

1.06 (d, J=6.88 Hz, 6H); 2.65-2.75 (br m, 5H); 2.78-2.85 (br t, 4H); 3.58 (s, 2H);
5.12 (s, 2H); 7.44-7.48 (m, 1H); 7.50-7.57 (m, 2H); 7.63-7.74 (m, 5H); 8.08-8.12
(m, 1H); 8.12-8.15 (br t, 1H); 8.41 (d, J=8.18 Hz, 2H) One exchangeable proton.

Example 68 in the free form

"H NMR : (Pyridine-ds ; 400.13 MHz ; § ppm)

2.70-2.95 (br m, 8H); 3.62 (s, 2H); 3.69 (s, 3H); 5.76 (s, 2H); 6.99 (d, J=8.67 Hz,
2H); 7.42-7.49 (m, 1H); 7.52 (t, J=7.53 Hz, 2H); 7.64-7.75 (m, 5H); 8.06-8.17 (m,
4H); 8.42 (d, J=7.94 Hz, 2H) One exchangeable proton

Example 69 in the free form

"H NMR : (Pyridine-ds ; 400.13 MHz ; § ppm)

0.76-0.83 (m, 2H); 1.05-1.12 (m, 2H); 1.98-2.06 (m, 1H); 2.66-2.75 (br m, 4H);
2.77-2.85 (brt, 4H); 3.58 (s, 2H); 5.20 (s, 2H); 7.43-7.48 (br m, 1H); 7.52 (t, J=7.72
Hz, 2H); 7.63-7.73 (m, 5H); 8.09-8.13 (br d, 1H); 8.13-8.15 (br s, 1H); 8.41 (d,
J=8.14 Hz, 2H) One exchangeable proton

Example 70 in the free form

"H NMR : (Pyridine-ds ; 400.13 MHz ; § ppm)

1.63-1.74 (m, 2H); 2.37 (t, J=8.14 Hz, 2H); 2.68-2.83 (br m, 8H); 3.60 (s, 2H); 3.63
(t, J=7.17 Hz, 2H); 5.60 (s, 2H); 7.43-7.49 (m, 1H); 7.53 (t, J=7.52 Hz, 2H); 7.63-
7.73 (m, 5H); 8.11 (d, J=3.53 Hz, 1H); 8.13 (s, 1H); 8.41 (d, J=7.80 Hz, 2H) One
exchangeable proton

Example 71 in the free form
"H NMR : (Pyridine-ds ; 400.13 MHz ; § ppm)
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586.21 Exanple 93 in the free form 1H NWR

(Pyridine-d5; 400.13 MHz ; 6 ppm) 0.76 (t, J=7.23 Hz,
wW@k)og/11214%5- 1. 35 (m 4H); 1.58-1.67 (m 2H); 2.BSHEPBRDS/057571

(br m 5 6H); 2.75-2.85 (br t, 2H); 3.57 (s, 2H); 4.31

(t, J=6.54 Hz, 2H); 7437458(br t, 1H); 7.50-7.55

2 &P ghyeRh 1% 452 SN o Sobf B Bl 7 507 75

br%C'BP«DQSQW Rj P.fn-gtgg I-Ezgé'mllg %d nJﬂd‘@O szeez 5)OOPRa169<Jf;§‘iangeable

pro’mnzH) 2 5.2, 62 (br t, 4H): 2. 71 2 78 (br m 2H):
3.01 (t, J=6.81 Hz, 2H): 3.51 (s, 2H): 4.57 (t, J=6.81
Hz, 2H): 7.31 (d, J=3.21 Hz, 2H): 7.32 (s, 2H):
Exam%7248tﬁebrreéWorm-D 7.50-7.55 (m 2H); 7.64-7.72 (m
1 8.10- 8. 12 d. 1H): 8.13-8.15 (br t, 1H):; 8.42
HWRJ:(@Dﬁﬁs 1400. 3-I)V||'d11e5§i06‘r)angeabl e proton 15 Exanpl e

12@4; '@gfpg 230485 éﬁ'pg'ﬂs 2%25%6?' 85, 9%- %‘@2 @?’s 2H); 3.55

(s, LEH% 42867@5 22+$>65(231r sm2l-1’)H)7 3(375;33 (%, mZBH) B.4047.64.(m, 5H); 7.60-

7.68 (m 7’3H7)2 e(egH) (gely J1=31Q)§9 Hmz s Hz, 1H§ 308 (¢ (dd, 5? 8.23 Hz,

PR RT3 2 ,12,(0 - 5.0 (.

exchangeabl e proton Exanple 96 in the free form51H
d5; 400.13 MHz; 6 ppm 1.27 (s, 3H);
EXQ”@BQE%DPY ﬁe%?or 2.75-2.85 (br d, 2H); 3.57 (s,

PRI i s

1.19) (d, I=6D27THZ 26 m2.2042; 3B bﬂm(dH J2=854360-I(£br rhiH);82.63 (pentate,

J= éﬁgtl% ° Brntes 26 ﬁ?&s 2H). 5%1 Do 7Y %%b'br m, 5H); 7.42-
= d 4 .

% (746(?Y°da°@ﬁx3/|h B0 dead [ /=20 FP2 Jza?f%‘gtlg%,_w)i 8.08 (dd

enz I}plperl Icar boxylic acid
J1'§c®éiﬂz YE% = XY 5ram H())C&HH BOOBEE)13 Hz, 20)But yl |it hi um
(2.38 g, 0.0372 nol) is added to a solution of
di i sopropylam ne (5.65 nL, 0.0404 nol) in
Exbﬁ{p[@halq*{ﬂfé,lﬁ@@fdrﬁp m.) at -70C. The reaction m xture
Is allowed to stirred at -70 C for 30 m nutes. A
"H SR :i( (Byrigihepdspd00 didridHE, ;3 p@0) di car boxyl i caci d

2.5k P il R0 2187 1) &) SHEGhER Go2PSpBls, PBlY 7143750 ¢

1H KBQV? Jegl QCPHEO'ZH% 7. GQIW@KMYBH'?QS esly/iens, QH?}F% '4‘19( éin 7.90
L, 1. vol) at -7 The reaction mxture is al

Hzt 3H3 fMworexahangeabledyrotomsni nut es and t hen car bon
di oxi de gas is purged through the reaction mxture at
-70C for 30 mnutes. The reaction m xture i s quenched
amptessglwtmgﬁéb ggtpeous 25 ammoni um chl ori de sol ution

. &MO m.). Organic |ayer is separated and washed with

H MR dﬁ&ﬁlsb&}%@@ GR.63MAle ; Sainme) on (2x50 nL). The

1. B T4 30 1o 2o 4 linn i) SoBta pa T o 4.60

(s, 2H)s per-at58d(ransH§ir7.6g- 70@(43I(brS@dBH§n 75617F(ha1=€7 78RemViM); 8.01 (d,
of sol vent under reduced pressure

J=10-pérhai 1k .87 4dd.rdic4r3okhg I h8d é‘llzl 1# . Wty J=8Q2Hz, 2H)
Twd §Tofbfs £etfibrged\iRiaBBR AR AEH, O BRI GRABR drotoh

Example 76 in the free form
"H NMR : (Pyridine-ds; 400.13 MHz ; & ppm)
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Step-11 Schenme CO Et CO Et CO HCO Et BOC

5Pi peridine-1,3,3-tricarboxylic acid 1-tert-butyl
we@sioensA4et hyl ester (5.2 g, 0.017 nol) is addedr/Ep2088/057571

et hanol i ¢ hydrochloride (70 nL) solution and heated at

reflux for 2.5 hrs. Ethanol 9% renoved under reduced

res enj, ner ter ( adde o,t

1 QLG T 22 487 abtecud-PapelTS, i Bota 97 (BB Ry acies 46
2H 4@5‘7I-(25 2f0US @aS(s| BYR! 71431 e(lnII’aISHf X.BY (t JLQr)zdv'Héﬂ BY; 7.63-

Sodi um h drOX|de sol ution and 10 ex racted
7.7@ ml &mm 02861 § 4r01 OZH LG4 1 Ashrb] 7802 dﬂgaaHd Tvacyeexchengeable
“&é@%d over sodi um sul phate and concentrated under
P ced pressure to yield piperidine-3,3- dicarboxylic

acid diethyl ester. Step-111 15 Schene

Met hanesul fonyl chloride (0.157 nL, 0.0020 nol) is
Exaendtal 7 i hesireée f&m sol ution of {4-[5- (4-cycl ohexyl

IR bR SID T PR O LM BBERY "6 G007

1 830’4 D3 (fdeZIGIIII 1395@06'1%19 AHR 213-228D (st t, 3F); BReswRia (br d, 2H);
xture is stirred at 5C for 30 mnutes t'hen treat ed

2 7 2 85lBrt R k1% 9%, Valterd, 2H: 1S3 oA B 9 2H); 4.74 (s,
l'a dq it
2H) sl S anE S.o0aT oB eS8 QGLnTABRIE 1y 8.os (@

J=8l0i7 ez, ohH): 8slaididy =8 Ll1pHat 2H pDde axehangeatile protoder
r educed pressure to yield nethanesul fonic acid
4-[5-(4-cycl ohexyl - phenyl ) [1, 2, 4] oxadi azol - 3- A- benzy|

Ex& ?rIstheDI kd e ne- 3, 3-di carboxylic acid diethyl
xﬁ{p .37 gr@% OrOlG nol) is added to a stirred

1HsNi\VIEtt |(9yrldmetdy A00d 3tMelzgdopEm)rent i oned mssyl ate
15351 48 b0 A2 60 G MR By TO o A lAr b, 2ot 35 (Br's, 2H);
3.5% ﬁf %ﬁessrd“gatzﬁg &l4189%of @F n$0d|qbn#&§37 85,(m, 2H); 7.61-7.72 (m

t hyl m de 1's renoved Under
5H|:));r8:§81&134 (mnﬂHt) He38(dde=7.88 iHn@H) © rpmexcth%@elablec@omm
WD 2008/ 152149PCT/ EP2008/ 057571 100 chr omat ogr aphy
(silica gel 230-400 nesh, n-hexane:ethyl acetate

Exé%]e?% i thedde dorrd 4- [ 5- (4- cycl ohexyl - phenyl)-[1
2, 4] oxadi azol - 3- A- benzyl | - pi peri di ne-3, 3-di car boxyl iC

"HANB :dCaCGyF GR4QD +D,S; #4601 \3 Btteen®ppm)

1585250 Af 1 bR haa e doe b B It° IF‘I 315822 or o,

l( I 2 I 1
I Y ner (P Ot AT0 oy 2T ERT SR T St o0 (@

J= Q@72H€, 2IfI (705)&-7rﬁﬂ fmi 8Hat hEAdH, JREA.EEi dn, Hilki&0% (¢sJ= 909 Hz,

1y Eea 80 A 2HE RS e REIEPBNE “ded o the

residue and it is acidified (pH- 2) with 2N HC
solution. Wiite solid mass thus obtained is filtered,
Exametee80 i the Bee et onet hane (2x3 rTL) and dried under

1HI\g\gycl Bﬁgéﬂﬁs 2991‘1)3?%143{@%& azoI 3- A-benzyl | - pi per

0. ezda) 8g-(Br & ohmarzk&oczlmq@e ingl, drrg o 2@ e i 92H): 2. 97 3.05 (br m,
Ie 97, 98 and 100 are prepared in as

i m I
1H,)ra:ﬁ r(s, BR); 50@o($pglljﬁd74'05([§g)m 1H); 7.52 (t, J= 720 Hz 2H); 7.62-
7.75 (m, 5H); 8.08-8.16 (m, 2H); 8.41 (d, J=8.03 Hz, 2H); 8.62-8.68 (br m, 1H) One

exchangeable proton
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Example 81 as tert-butyl amine salt
"H NMR : (CDCl; + CD30D; 400.13 MHz ; § ppm)
0.88 (d, J=6.68 Hz, 6H); 1.32 (s, 9H); 1.75-1.87 (m, 1H); 2.05-2.18 (br m, 4H);
2.26-2.37 (br m, 2H); 2.85-2.94 (br d, 2H); 3.04 (d, J=7.02 Hz, 2H); 3.59 (s, 2H);
4.70 (s, 2H); 7.42-7.55 (m, 5H); 7.60-7.64 (br d, 2H); 7.67 (t, J=7.80 Hz, 1H); 8.02
(dd, J1=10.64 Hz, J»=1.08 Hz, 1H); 8.08 (dd, J1=7.96 Hz, J,=1.26 Hz, 1H); 8.14 (d,
J=8.12 Hz, 2H) Four exchangeable proton

Example 82 as tert-butyl amine salt

"H NMR : (CDCls + CD30D; 400.13 MHz ; § ppm)

1.30 (s, 9H); 2.07-2.22 (br m, 4H); 2.27-2.37 (br d, 2H); 2.84-2.97 (br m, 2H); 3.62
(s, 2H); 4.69 (s, 2H); 7.42-7.54 (m, 5H); 7.60-7.64 (br d, 2H); 7.67 (t, J=7.81 Hz,
1H); 8.02 (dd, J1=10.63 Hz, J»=1.05 Hz, 1H); 8.08 (dd, J1=8.12 Hz, J»=1.31 Hz,
1H); 8.13 (d, J=8.12 Hz, 2H) Five exchangeable proton

Example 83 in the free form

'H NMR : (Pyridine —ds; 400.13 MHz ; § ppm)

0.75 (t, J=7.29 Hz, 3H); 1.19-1.33 (m, 2H); 1.44-1.56 (m, 2H); 2.50-2.76 (m, 6H);
2.81-2.93 (br d, 2H); 3.37-3.47 (m, 2H); 3.56 (s, 2H); 5.12 (s, 2H); 7.43-7.50 (m
1H); 7.52 (t, J=7.27 Hz, 2H); 7.62-7.74 (m, 5H); 8.07-8.12 (br d, 1H); 8.12-8.15 (br
s, 1H); 8.41 (d, J=7.78 Hz, 2H) Two exchangeable proton

Example 84 in the free form

'H NMR : (Pyridine —ds; 400.13 MHz ; § ppm)

1.34-1.45 (br m, 2H); 1.50-1.65 (br m, 4H); 1.85-1.97 (br m, 2H); 2.51-2.73 (m

6H); 2.83-2.92 (br d, 2H); 3.56 (s, 2H); 4.44-4.54 (m, 1H); 5.09 (s, 2H); 7.43-7.50
(m, 1H); 7.53 (t, J=7.20 Hz, 2H); 7.64-7.73 (m, 5H); 8.10-8.13 (br d, 1H); 8.13-8.15
(br s, 1H); 8.29-8.34 (br d, 1H); 8.42 (d, J=8.11 Hz, 2H) One exchangeable proton

Example 85 in the free form

"H NMR : (CDCls + CDsOD ; 400.13 MHz ; § ppm)

1.60-1.77 (br m, 6H); 2.16-2.72 (br m, 6H); 2.68-2.82 (br s, 3H); 2.91-3.06 (br m,
3H); 3.68-3.77 (br s, 2H); 4.71 (s, 2H); 7.42-7.56 (m, 4H); 7.56-7.69 (m, 4H); 8.01
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(dd, J1=10.72 Hz, J,=1.06 Hz, 1H); 8.07 (d, J=7.98 Hz, 1H); 8.16 (d, J=7.99 Hz,
2H) Two exchangeable proton

Example 86 as tert-butyl amine salt

"H NMR : (CDCls + CD30D; 400.13 MHz ; § ppm)

1.07-1.20 (m, 2H); 1.26 (s, 9H); 1.28-1.39 (m, 3H); 1.57-1.66 (br d, 1H); 1.68-1.76
(br d, 2H); 1.82-1.90 (br d, 2H); 2.01-2.18 (m, 4H); 2.25-2.34 (br d, 2H); 2.80-2.86
(br d, 2H); 3.56 (s, 2H); 3.67-3.77 (br m, 1H); 4.66 (s, 2H); 7.44-7.55 (m, 5H); 7.60-
7.65 (br d, 2H); 7.66 (t, J=7.80 Hz, 1H); 8.00-8.05 (br d, 1H); 8.07-8.11 (br d, 1H);
8.12 (d, J=8.07 Hz, 2H) Four exchangeable protons

Example 87 as tert-butyl amine salt

"H NMR : (CDCls + CD30D; 400.13 MHz ; § ppm)

1.32 (s, 9H); 1.62-1.74 (br m, 2H); 1.96-2.20 (m, 6H); 2.20-2.35 (m, 4H); 2.82-2.91
(br d, 2H); 3.59 (s, 2H); 4.28-4.38 (m, 1H); 4.65 (s, 2H); 7.42-7.55 (m, 5H); 7.60-
7.64 (br d, 2H); 7.65 (t, J=7.79 Hz, 1H); 8.01 (d, J=10.36 Hz, 1H); 8.08 (d, J=8.10
Hz, 1H); 8.13 (d, J=8.04 Hz, 2H) Four exchangeable protons

Example 88 in the free form

"H NMR : (Pyridine-ds ; 400.13 MHz ; § ppm)

0.82 (t, J=7.37 Hz, 3H); 1.52-1.63 (m, 2H); 2.79 (t, J=5.11 Hz, 2H); 2.52-2.63 (br
m, 6H); 2.75-2.83 (br t, 2H); 3.54 (s, 2H); 6.14 (s, 2H); 7.43-7.48 (br m, 1H); 7.53
(t, J=7.66 Hz, 2H); 7.62-7.72 (m, 5H); 8.09-8.14 (br d, 1H); 8.14-8.16 (br s, 1H);
8.41 (d, J=8.16 Hz, 2H) One exchangeable proton

Example 89 as fert-butylamine salt

"H NMR : (CDCls + CD30D; 400.13 MHz ; § ppm)

1.24-1.45 (br s, 13 H); 1.85-2.00 (m, 5H); 2.05-2.22 (m, 4H); 2.31 (d, J=11.13 Hz,
2H); 2.82-2.95 (br m, 2H); 3.45-3.55 (br m, 1H); 3.61 (s, 2H); 3.67-3.78 (br m, 1H);
4.67 (s, 2H); 7.42-7.55 (m, 5H); 7.59-7.69 (m, 3H); 8.05 (d, J=10.69 Hz, 1H); 8.08
(d, J=8.03 Hz, 1H); 8.14 (d, J=7.88 Hz, 2H) Four exchangeable protons
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97 as HCl 1H NWR : (CDC13- FCD30D- FTFA; 400.13 MHz; 6
wWEpoop/132146- 1. 92 (br s, 1H); 1.95-2.09 (br s, 2PQT/EP2008/057571

2.50-2.65 (br s, 1H); 2.84-3.10 (br m 2H); 3.64-3.91

(br m 2H); 4.11-4.29 (br s,951H); 4.59-4.73 (br s,

Extaple 80 S/G Ry Bligasal. 108, 08tz L 8. 57 ("

! U r rotons Exanple 98
HWR ?(CWC'NZ@Dﬂb mqéﬁm@%t}%@@ p400 13 lsznpe ppm

1230(@ OH) xmos&awm MH); BI2-2.3890F @, PBI);( AB251-HO rzusgma)dssu ,
9 2 6
v 8ok 7t 6 5% 36 Hin 420 B 550 B g, 3
77(4d(7 JJ—‘873§$~|2H2|H 2@&)2 a §614.68 wzmgsm d2b9=8 18- A2 {H); 8.12 (d,
J=7.96 Hz, I—I); 554 (d, J=7.62 HZ, 2H) Thr ee
J=8.00H4n @i Bel 8o8 @6dns 2H) Fouirgxcbangeaiye HOptonsl NVR

(DVSO-d6; 400.13 MHz; 6 PPm) 1.44-1.52 (m 4H);
1.54-2.00 (br m 10H) 2.52-2.56 (br m 3H) 2.94 (s,
. d .

dlaxadiazol-3-

yil-ben , Carbe Iperid rboxy idester
s, 2H): 2.95 (s, 2H): 3.93 (s, 2H): 7. %0-7.56 ( (br q,
St r% 757764(br t, 2H); 7.67 (d, J=7.33 Hz, 2H);
P86 (d, J=7.27 Hz, 2H); 8.04 25(d, J=7.91 Hz, 2H);

ScRerh@ (d J=7.66 Hz, 2H); 8.33 (d, J=7.92 Hz, 2 Thr ee
exchangeabl e protons WD 2008/ 152149PCT/ EP2008/ 057571

CO,CH,Ph

102 Prep nati on of
1-{4 @\@igﬁp%énvl 4v1) - 11, 2 416 dwa)zm@sr O

rp ollne 4- car bonvl) - plperldlne carboxyllc acid

Ste | 5 Schene Hydr oxybenzotri azol e (0. 183
E?O@OM Chtﬂryfqr@atﬁjdbdi% @nla, &OOH? @ply il addemhto a solution of 1-{4-

5- %ﬁ%ére“w & 37 2 haRaead b Be Pl Bt Aidaborvic
acigsheizy( @sferg0. @goomﬂmoﬂnbl | dnd et-frditid madrphanné 20.1%6) mL, 0.0015

Reaction m xture is stlrrgdfor 30 minutes at room 0
mdl eippetrabydrefurgprigRdnthat P 1Bhefeadtioponixtyrsl iy sifgd at 5°C for 45

d
il CATHICHATPSEEP B e o8 B pqion
and éaastifred foi 80u1‘nau8&1;1|at|55(? Crat ﬂmn avgrownﬂut@mbeaaéurreofmm45 minutes.
t enper at i zed i s added to
eggféz? é’t‘ﬁt?br(nbn Lﬁﬂ%a %)u&ﬁ Seaet Fﬁ&té‘Fe grganlc layer is
seﬁ&r@ Rz 6Hgdt(<g\§elrg§ﬁ§}fﬁs &%‘éfe | RefmtvaRJresbiveAthunder reduced

et hyl acetate ined organic |ayer is
presdisussl gvesra ssdousnliguidpatieh énpurtioad: bytoohtren chnateatography (silica

gel, FROROD SRS Frinesth b pin < oS tocs o it (& Mugragbiphenyi-4-
yl) 4}1’3@ 4%8%(!13%1 3-gf-Behzarat @ip@nd‘irﬂe Q?Acarbamoy |fer|d|ne -4-

-f 1 uor o- bi phenyl - 2 4]oxag|azo 3-y1]
carboxyllc aC|d benzyl ester.

Step-ll
Scheme

ST - o Poudic
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20benzy11- 4- (nor phol i ne- 4-car bonyl ) - pi peri di ne-4-car bo
xylic acid benzyl ester. Method-A Step-11 Schene WO
wWQOd8/1152449PCT/ EP2008/ 057571 103 aci d benzyl PBGI/EP2008/057571
(0.43 g, 0.0006 nol) in a mxture of ethyl acetate:
tetrahydrofuran et hanol (3: 263, 45 nlL). Hydrogen gas

oonfaner Sl Prose; siohalSialacdBar e, <000 78 mol
demudérsrféa %Eér QPnaL?]) |§t%ldd*ea tBeéjsoI‘MEiéHQﬂ 4-[5-{‘@%64%06*pheny| -4-yl)-

[trate is concentrate
[1, A@mwdnamr@esd] er@aé}u‘ﬂ—épmerlg@e ‘sylcatbaraey )-pipeiricing-4-carboxylic

acﬁgé ﬁ%g%@a%g@)(? bng@ ?r%gl %hyetr(a%'ydrocf a%ehoz %9_ 4'?Qe reaction

miktrd 2 Heucgcpablm‘?@nfdr #-hrd) %trahﬂd:mha@oﬂen&o\/éobanaaﬂ reduced
1- 4- (nor phol i ne-4-car boér}tchg)wngf eri di ne-4-carboxylic

PressUEe apgmph@ycgjq:,rseﬁgp N HCI (pH ~5) The solid mass thus
forf]r1e{j4 ﬁ 9 ié?eof IaHBr RB5REE Wil A'E}’c]e)tor"lle1 jxt%d'ﬂg'ﬁ%ln' ﬁ?’IC{X'-[ERZ-ﬂuoro-
ropvi car banovi carboxyl i
blpﬁegyll -4- ylj [1,2, 4]oxad¢azalq3+?quien&w}ut-(gmmr(cﬁneﬂ:l}ylﬁrbbhtdy’(lj)grpoilperidine-
ydr oxi de e (0.0497 g, 0.00118 no i s adde
4-EPPRIC A6 o R/Y ){wﬁ%% - f [uor o- bi phenyl - 4-y1)- 15
[1, 2, 4] oxadi azol - 3- A- benzyl | - 4-i sopr opyl
carbanoyl-piperidine-4-carboxy|ic acid ethyl ester
(0.3 g, 0.000474 nol) in tetrahydrofuran (10 nL). The
reaction mxture is heated for 2 hrs at 700 C,

conFenswiayesbnilerd (929 m@@p@r@ﬁwhg tra@éatrieqmrobe@@’feed

with demneralized water ( AﬂIlQnIIQ ayer is

acid|fied to pH -5 V\/lthCij;b&jnd The sol | d t hus f or MMS(ESY)

is f—|—t—e1“ed—was-h-ed—w*u Clll_yl acetate \/_Af-r |||_) ate

dri ed 20under reduced r\essure to f thmS
92{445 (2-fluoro- helﬂyl 1)- di azol -
3- A-penzyll- 4 opyl car r| di ne 570.27

-4-cprboxylilc acid- (103). FoI I OW ng conpounds
(1011 102 & 104-127) are prepared either by nethoddA
or Method-B. WD 2008/ 152149PCT/ EP2008/ 057571 104 Ex.

ESRIROYNT V) o L R4 O N\ 0ORS NOR RN

"H NMR : (CDCl3+TFA; 400.13 MHz ; & ppm)

1.46-1.70 (br m, 2H); 1.89-2.16 (br m, 4H); 2.35-2.65 (br s, 4H); 3.16-3.39 (br s,
2H); 3.39-3.55 (br s, 2H); 3.55-3.71 (br s, 2H); 3.75-3.92 (br s, 2H); 4.39 (s, 2H);
7.43-7.54 (m, 4H); 7.54-7.60 (br d, 1H); 7.60-7.66 (br d, 2H); 7.69 (t, J=7.70 Hz,
1H); 8.01 (d, J=10.33 Hz, 1H); 8.08 (d, J=7.91 Hz, 1H); 8.25 (d, J=7.38 Hz, 2H)

Two exchangeable protons

Example 92 in the free form
"H NMR (CDCl; + CDs0D + tert-butylamine ; 400.13 MHz ; § ppm)

1.77-1.92 (br s, 4H); 1.96-2.23 (br m, 4H); 2.34-2.49 (br s, 2H); 2.54-2.69 (br s,
2H); 2.75-2.93 (br s, 4H); 3.59 (s, 2H); 7.40-7.58 (br m, 5H); 7.58-7.72 (br s, 3H);
7.98-8.18 (br m, 4H); Two exchangeable protons
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Compound
R2 O—N
_ R1 S \ COR, MS
X. I\OLCORG (ES")
R R3
R4
R R1 R2 R3 R4 R5 R6
93 Ph F H H H OH OCsH 11 57217
94 Ph F H H H OH /ow© 606.12
95 Ph F H H H OH OCH.CF; 584.07
96 Ph F H H H OH 586.21
o AP
CH,

Example 93 in the free form

"H NMR (Pyridine-ds ; 400.13 MHz ; § ppm)

0.76 (t, J=7.23 Hz, 3H); 1.15-1.35 (m, 4H); 1.58-1.67 (m, 2H); 2.58-2.69 (br m,
6H); 2.75-2.85 (br t, 2H); 3.57 (s, 2H); 4.31 (t, J=6.54 Hz, 2H); 7.43-7.48 (br t, 1H);
7.50-7.55 (br t, 2H); 7.64-7.72 (m, 5H); 8.10-8.12 (br d, 1H); 8.13-8.15 (br t, 1H);
8.42 (d, J=8.16 Hz, 2H) One exchangeable proton

Example 94 in the free form

"H NMR : ( Pyridine-ds ; 400.13 MHz ; § ppm)

2.45-2.53 (br m, 2H); 2.55-2.62 (br t, 4H); 2.71-2.78 (br m, 2H); 3.01 (t, J=6.81 Hz,
2H); 3.51 (s, 2H); 4.57 (t, J=6.81 Hz, 2H); 7.31 (d, J=3.21 Hz, 2H); 7.32 (s, 2H);

7.42-7.48 (br m, 1H); 7.50-7.55 (m, 2H); 7.64-7.72 (m, 6H); 8.10-8.12 (br d, 1H);

8.13-8.15 (br t, 1H); 8.42 (d, J=8.16 Hz, 2H) One exchangeable proton

Example 95 in the free form

"H NMR : ( Pyridine-ds ; 400.13 MHz ; § ppm)

2.45-2.56 (br s, 2H); 2.58-2.65 (br s, 4H); 2.79-2.86 (br m, 2H); 3.53 (s, 2H); 5.04
(g, J=8.77 Hz, 2H); 7.43-7.48 (m, 1H); 7.50-7.55 (m, 2H); 7.62-7.72 (m, 5H); 8.09-
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8.12 (m, 1H); 8.13 (t, J=1.62 Hz, 1H); 8.41 (d, J=8.19 Hz, 2H) One exchangeable

proton

Example 96 in the free form

"H NMR : ( Pyridine-ds ; 400.13 MHz ; § ppm)

1.27 (s, 3H); 2.55-2.69 (br s, 6H); 2.75-2.85 (br d, 2H); 3.57 (s, 2H); 4.33 (d,
J=5.80 Hz, 2H); 4.42 (s, 2H); 4.65 (d, J=5.80 Hz, 2H); 7.45-7.49 (m, 1H); 7.50-7.56
(br t, H); 7.64-7.72 (m, 5H); 8.11 (d, J=3.43 Hz, 1H); 8.13 (s, 1H); 8.42 (d, J=8.04

Hz, 2H) One exchangeable proton

Preparation of 1-{4-[5-(4-cyclohexylphenyl)-[1.2.4]oxadiazol-3-

Ilbenzyl}piperidine-3.3-dicarboxylic acid

Step-l
Scheme
CO,Et CO,Et
O/ 5 (jLCOZH
,\éoc goc

n-Butyl lithium (2.38 g, 0.0372 mol) is added to a solution of diisopropylamine
(5.65 mL, 0.0404 mol) in tetrahydrofuran (60 mL) at -70°C. The reaction mixture is
allowed to stirred at -70° C for 30 minutes. A solution of piperidine-1,3-
dicarboxylicacid 1-tert-butyl ester 3-ethyl ester (8 g, 0.031 mol) in tetrahydrofuran
(40 mL) is added to the reaction mixture followed by tetramethylene ethylene
diamine(12 mL, 1.5 vol) at -70°C. The reaction mixture is allowed to stirr at -40°C
for 10 minutes and then carbon dioxide gas is purged through the reaction mixture
at -70°C for 30 minutes. The reaction mixture is quenched with saturated aqueous
ammonium chloride solution (40 mL). Organic layer is separated and washed with
saturated sodium bicarbonate solution (2x50 mL). The aqueous layer is acidified
with 3N HCI to pH ~ 2 and extracted with ethyl acetate (2x80 mL). Organic layer is
separated and dried over sodium sulphate. Removal of solvent under reduced

pressure yields piperidine-1,3,3-tricarboxylic acid 1-tert-butyl ester 3-ethyl ester.
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Step-ll
Scheme
CO,Et CO,Et
Cfen = [ o
N N
BOC H

Piperidine-1,3,3-tricarboxylic acid 1-fert-butyl ester 3-ethyl ester (5.2 g, 0.017
mol) is added to a ethanolic hydrochloride (70 mL) solution and heated at reflux for
2.5 hrs. Ethanol is removed under reduced pressure, demineralized water (70 mL) is
added to the residue and aqueous layer is washed with diethyl ether (40 mL).
Aqueous layer is made basic (pH ~ 10) with 5N sodium hydroxide solution and
extracted with dichloromethane (4x100 mL). Combined organic layer is dried over
sodium sulphate and concentrated under reduced pressure to yield piperidine-3,3-
dicarboxylic acid diethyl ester.

Step-lll
Scheme

©/©/4)\©V - O/Q/i)\@jc coa

Methanesulfonyl chloride (0.157 mL, 0.0020 mol) is added to a stirred
solution of {4-[5-(4-cyclohexyl phenyl)-[1,2,4]oxadiazole-3-yl]-phenyl}-methanol (0.45
g, 0.0013 mol) and triethylamine (0.376 mL, 0.0027 mol) in dichloromethane (10 mL)
at 5°C. Reaction mixture is stired at 5°C for 30 minutes, then treated with
demineralized water (10 mL). Dichloromethane layer is separated and aqueous
layer is extracted with dichloromethane (2x15 mL). Combined organic layer is dried
over sodium sulphate and concentrated under reduced pressure to vyield
methanesulfonic acid 4-[5-(4-cyclohexyl-phenyl)-[1,2,4]oxadiazol-3-yl]-benzyl ester.

Piperidine-3,3-dicarboxylic acid diethyl ester(0.37 g, 0.0016 mol) is added to
a stirred solution containing the above mentioned mesylate derivative (10 mL) and
N.N-diisopropylethylamine (0.35 mL, 0.002 mol) in N,N-dimethyl formamide.
Reaction mixture is heated at 80°C for 30 minutes. N,N-Dimethylformamide is
removed under reduced pressure, and the crude residue is purified by column
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chromatography (silica gel 230-400 mesh, n-hexane:ethyl acetate (80:20) to get 1-
{4-[5-(4-cyclohexyl-phenyl)-[1,2,4]Joxadiazol-3-yl]-benzyl}-piperidine-3,3-dicarboxylic
acid diethyl ester

Step-IV
Scheme

00—

EtOC CO,Et

An aqueous solution (4 mL) of sodium hydroxide (0.074 g, 0.0019 mol) is
added to a stirred solution of 1-{4-[5-(4-cyclohexyl-phenyl)-[1,2,4]oxadiazol-3-yl]-
benzyl}-piperidine-3,3-dicarboxylic acid diethyl ester (0.2 g, 0.0004 mol) in ethanol.
Reaction mixture is heated at reflux for 6 hrs. Ethanol is removed under reduced
pressure, demineralized water is added to the residue and it is acidified (pH ~ 2)
with 2N HCI solution. White solid mass thus obtained is filtered, washed with
dichloromethane (2x3 mL) and dried under reduced pressure to get 1-{4-[5-(4-
cyclohexyl-phenyl)-[1,2,4]oxadiazol-3-yl]-benzyl}-piperidine-3,3-dicarboxylic acid
hydrochloride (99).

Examples 97, 98 and 100 are prepared in a similar manner.

Compound
R2
R1 Of';' COR, COR,
Ex. \N)\QV é MS(ES")
R R3 N
R4
R R1 R2 R3 R4 R5 RG
97 Ph F H H H OH OH 502.14
98 CHs H H H H OH OH
Hac)\/
99 O/ H H H H OH OH 490.19
100 | Ph H H H H OH OH 484.12
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Example 97 as HCI
"H NMR : (CDCl3+CD3sOD+TFA; 400.13 MHz ; § ppm)
1.76-1.92 (br s, 1H); 1.95-2.09 (br s, 2H); 2.50-2.65 (br s, 1H); 2.84-3.10 (br m,
2H); 3.64-3.91 (br m, 2H); 4.11-4.29 (br s, 1H); 4.59-4.73 (br s, 1H); 7.43-7.55 (m,
3H); 7.60-7.73 (m, 5H); 8.02 (d, J=10.51 Hz, 1H); 8.08 (d, J=8.08 Hz, 1H); 8.27 (d,
J=7.73 Hz, 2H). Three exchangeable protons

Example 98 as HCI

"H NMR : (CDCl3+CD3sOD+TFA; 400.13 MHz ; § ppm)

0.94 (d, J=6.51 Hz, 6H); 1.90-2.08 (m, 5H); 2.59 (d, J=7.09 Hz, 2H); 2.80-3.09 (br
d, 2H); 3.64-3.93 (br m, 2H); 4.10-4.40 (br s, 1H); 4.53-4.73 (br s, 1H); 7.36 (d,
J=7.98 Hz, 2H); 7.66 (d, J=7.59 Hz, 2H); 8.12 (d, J=7.96 Hz, 2H); 8.26 (d, J=7.62

Hz, 2H) Three exchangeable protons

Example 99 as HCI

"H NMR : (DMSO-ds; 400.13 MHz ; § ppm)

1.44-1.52 (m, 4H); 1.54-2.00 (br m, 10H); 2.52-2.56 (br m, 3H); 2.94 (s, 2H); 3.92
(s, 2H); 7.58 (d, J=7.75 Hz, 2H); 7.65 (d, J=7.35 Hz, 2H); 8.06-8.23 (m, 4H) Three

exchangeable protons

Example 100 as HCI

"H NMR : (DMSO-dg; 400.13 MHz ; § ppm)

1.75-1.95 (br d, 4H); 2.70-2.83 (br s, 2H); 2.95 (s, 2H); 3.93 (s, 2H); 7.49-7.56 (br
q, 1H); 7.57-7.64 (br t, 2H); 7.67 (d, J=7.33 Hz, 2H); 7.86 (d, J=7.27 Hz, 2H); 8.04
(d, J=7.91 Hz, 2H); 8.16 (d, J=7.66 Hz, 2H); 8.33 (d, J=7.92 Hz, 2H) Three

exchangeable protons
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Preparation of 1-{4-[5-(2-fluorobiphenyl-4yl}-[1.2.4]oxadiazol-3-yl]benzyl}-4-
(morpholine-4-carbonyl)-piperidine-4-carboxylic acid

Step-l
Scheme

0—N oA CO,CH,Ph
) CO,CH,Ph o kU
N N N O
| o H - - N [
‘ 0
O F F

1-Hydroxybenzotriazole (0.183 g, 0.0012 mol) is added to a stirred solution
of 1-{4-[5-(2-fluoro-biphenyl-4-yl)-[1,2,4]oxadiazol-3-yl]-benzyl}-piperidine-4,4-
dicarboxylic acid benzyl ester (0.6 g, 0.0010 mol) in tetrahydrofuran (20 mL).
Reaction mixture is stirred for 30 minutes at room temperature. Morpholine
(0.13mL, 0.0015 mol) and 1-(3-dimethylaminopropyl)-3-ethyl carbodiimide
hydrochloride (0.288 g, 0.0015 mol) are added to the reaction mixture and stirred
for over night at room temperature. Demineralized water (10 mL) is added to the
reaction mixture, tetrahydrofuran layer is separated and the aqueous layer is
extracted with ethyl acetate (2x15 mL). Combined organic layer is dried over
sodium sulphate and concentrated under reduced pressure to yield a crude
viscous liquid, which is purified by column chromatography (silica gel 230-400
mesh, ethyl acetate) to get 1-{4-[5-(2-fluoro-biphenyl-4-yl)-[1,2,4]Joxadiazol-3-yl]-
benzyl}-4-(morpholine-4-carbonyl)-piperidine-4-carboxylic acid benzyl ester.

Method-A
Step-ll
Scheme

o—

N O—N
A C0,CH,Ph A CO,H
N N O N N O
N I . N
(0] (0]

Pd/C (0.13 g) is added to a solution of 1-{4-[5-(2-fluoro-biphenyl-4-yl)-
[1,2,4]oxadiazol-3-yl]-benzyl}-4-(morpholine-4-carbonyl)-piperidine-4-carboxylic
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acid benzyl ester (043 g, 0.0006 mol) in a mixture of ethyl acetate:
tetrahydrofuran:ethanol (3:2:3, 45 mL). Hydrogen gas is bubbled through the
reaction mixture under stirring at room temperature for 2 hrs. The reaction mixture
is filtered through a celite bed, washed with MDC:MeOH (80:20, 100 mL) and the
filtrate is concentrated under reduced pressure to get solid mass, which is purified
by column chromatography (silica gel 230-400 mesh, MDC:MeOH 8:2) to get 1-{4-
[5-(2-fluoro-biphenyl-4-yl)-[1,2,4]oxadiazol-3-yl]-benzyl}-4-(morpholine-4-carbonyl)-
piperidine-4-carboxylic acid.

Method-B

Preparation of 1-{4-[5-(2-fluorobiphenyl-4yl}-[1.2.4]oxadiazol-3-yl]benzyl}-4-

isopropylcarbamoyl pyridine-4-carboxylic acid

0—N
COH

O*Rl GOLHFh ‘ . "y
g h N N _CH,
N.__CH
(o  — Y
N | 0 CH,
0 CH, r
F

An aqueous solution (2 mL) of lithium hydroxide monohydrate (0.0497 g,
0.00118 mol) is added to the solution of 1-{4-[5-(2-fluoro-biphenyl-4-yl)-
[1,2,4]oxadiazol-3-yl]-benzyl}-4-isopropyl  carbamoyl-piperidine-4-carboxylic  acid
ethyl ester (0.3 g, 0.000474 mol) in tetrahydrofuran (10 mL). The reaction mixture is
heated for 2 hrs at 70° C, concentrated under reduced pressure and then treated
with demineralized water (8 mL). Aqueous layer is acidified to pH ~5 with 2N HCI.
The solid thus formed is filtered, washed with ethyl acetate (2x4 mL) and dried
under reduced pressure to furnish 1-{4-[5-(2-fluoro-biphenyl-4-yl)-[1,2,4] oxadiazol-
3-yl]-benzyl}-4-isopropylcarbamoyl-piperidine -4-carboxylic acid (103).

Following compounds (101, 102 & 104-127) are prepared either by method-A
or Method-B.



c1l-13 NOH 559. 26 125 PhF
571.24 126 PhF
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Compound
R2 O—N
R \\ COR,
Ex. N QLCORG MS(ES*)
R R3 N
R4
R R1 R2 R3 R4 R5 RG
101 | Ph F H H H OH ~n CH, 557.23
4 CH3
102 | Ph F H H H OH ~ O 54519
H
103 | Ph F H H H OH CH, 543.22
SN CH,
N
104 | Ph F H H H OH A 541.20
\N
N
105 | Ph F H H H OH . 557.23
\N)<CH3
106 | Ph F H H H OH GaHs 612.26
\N N
H
107 | Ph F H H H OH ~ o 575.21
108 | Ph F H H H OH o 575.21
\N
109 [ Ph F H H H OH N~y CH 515.18
H
110 | Ph F H H H OH S 529.21
H
111 | Ph F H H H OH \,O 569.23
112 | Ph F H H H OH SN 614.28
K/N\/\OH
113 [ Ph F H H H OH _N/CH3 529.2
cH,
114 | Ph F H H H OH \D 555.22
115 | Ph F H H H OH /H : 583.25
116 | Ph F H H H OH ~N 571.21
@




OH 589.27 Exanple 101 in the free form 1H NWVR : (

CDC13 + TFA; 400.13 MHz; 6 ppm) 0.87 (d, J=6.60 Hz,
w@kog/182192 (d, J=6.61 Hz, 3H); 1.74-1.88 (m 1PQT/EP2008/057571

2.33-2.50 (br 5 m 2H); 2.54-2.71 (br m 2H);

3.06-3.25 (br m 3H); 3.30-3033 (br m 1H); 3.64-3.80

o _4,4 , . 7.43-7.54 3H) :
1%t}r'qg(hbl, %’7 78 He "gH)’J 7.5636%, J=B. 08" (mH) 75%@”

J=7.67 Hz| 1H) OL (dd} J1=10.44 HzH J2=1. 43
V\D 4008/ 152149PCT/ _P2003/ 057p71 106 [LH); 8.08 (J1=B. 08
g, [BF1[49 T H IF 1 8. PR (0] OFF6. 85| Fiz, - 2H) ; 569.11
8.68-8.98 (br [d, 1H Ong exchangeabl g pro%‘t np| e
102]|in the free form5 LH NMR : ( CDC13+ TFA ; 400} 13
Mzl G pprﬁ: 2132-21851 (’\r t 2H) . 2 —»Q ? 75 (hr d,
148) | Pho1F3. 36 Hbr | 2H1 3l @ 3. 64 @r% 599.08
3.64-3.82 (br{m 2H); 3|82-3,99 (br m H) A- 4] 46
(br|s, 2m); 7{44-7/55 (m 3H; 7.57 (d, J=8.08 Hz,

VB . U\ O, i P iz LII Y — I i H-
T80, Ft, [5=10(5b HEH 1 H )o@%,phﬁ :8 ooz, 1H) 54529
8.2% (d, [J=8.09 Hz| 2H)| 8.6B-8.80 1p (br EAQIH) Tho
exchangeabl e protops Expanpl e[ 103 in th fre fo m [LH
1BWR[:PH CPC13] 00 8 Mg, 6] owA.Ph L7 (d, -90 Hg73.32
6H);| 2.30-2.48 (br{m 2{H); 2|53-2.70((br M ;

B2 (br nj 2H): 3.98-4.13
407 66 {m 7H): 157 .70
OEtOPR2| He, 1HyCHs 07| 61031

3.08-3.31 (br [m 2H]
(brls. aflp: 4l40 (&
100, |PH. 16 Hz| HLA)

N W

P QO .
=
o
~ 1
O NW

J=807 Hi, 1H|: 8.P5 (d| J=6|51 Hz, pH); 8.72x8.87| (br
P=S LN fa” V-NEP-SVY. 4 CV-N=w=y N 2N | nraot o an

I A\ ] |] CAWLI IIU. 1 I Ut p < "|' || IIC
1?8r mlny I\IlIER : FFCDC + [TFA; 496}‘F11‘2?h VHz ; bnti 67_9?'28
200./51-0.[{68 (br s, |[2H);|0.84 J=6 48M
2.29-2.48 (br|t, 2H); 2|51-2 78 (m BH; 3. 0705 47| (br
m 2H); 3.50-3.81 (br m 2H)} 4.40 (B, 2H); 7.42-7/55
1 (P ; |F 57| ¢H, JH7.3BHHz, |@H); 7.p3 (deH,J=7. 73 Hz59.26
2H);| 7.70 (t, [J=7.75 Hz| 1H)} 8.01 (g, J=0.33, Hz,
1H);| 8.07 (d, |J=7.98 Hz| 1H)}| 8.24 (f, J=7.34 Hz, RH)
S04 Lbrrs—HA)—Onrp-exehangeablp—proten25
@?arqﬁfb 105 inH he Hee Hor m @ENNR ( CPC13+ TFA 571.24
400 13 Mz ; 6 ppm} 1.34 (s,|9H); 2.p5-2. (br m

2.50-2.71 (br{m 2H); 3{05-3.35/(br m 2H);
36T o1 brhm—2HG 4 g0 thmr2H) rA=7-79 (m BEh
13.6 Ry 1521058 HET 1m 1 20ROk (d. | 927 81 i, 1) 0083
8.188. 35|(br 2H); 8.p1-8.B0 (br s{ 1H) One
1?8\74I (1'1:5H_,‘c IFI < HI Lty IH \' FIUUU O\')_rJ.’-I-JrvII EVL:/%HJ\JI\JI%9I27

—N
T oH

Example 101 in the free form

"H NMR : ( CDCl; + TFA; 400.13 MHz ; § ppm)

0.87 (d, J=6.60 Hz, 3H); 0.92 (d, J=6.61 Hz, 3H); 1.74-1.88 (m, 1H); 2.33-2.50 (br
m, 2H); 2.54-2.71 (br m, 2H); 3.06-3.25 (br m, 3H); 3.30-3.43 (br m, 1H); 3.64-3.80
(br m, 2H); 4.35-4.45 (br s, 2H); 7.43-7.54 (m, 3H); 7.57 (d, J=7.78 Hz, 2H); 7.63
(d, J=8.08 Hz, 2H); 7.69 (t, J=7.67 Hz, 1H); 8.01 (dd, J1=10.44 Hz, J,=1.43 Hz,
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Exanple 106 in the free form1H NVR : ( CDCl13+ TFA ;
400.13 MHz; 6 ppm 1.34-1.50 (br m 3H); 1.83-1.99 (br
WOorpoogih2149. 06- 2. 20 (br m 2H); 2.20-2.36 (br npCWER2008/057571
2.48-2.75 (br m 4H); 3.01-3.27 (br m 4H); 3.28-3.43
(br m 1H); 3.54-3.88 (br 5166 6H); 4.30-4.48 (br s,

ol e 1 5] 42 s 6B e Ao B
1Hid199@)(dﬁ%ngég%|e Sholir 8.28 (br s, 2H); 8.79-8.93 (br s,

One exChangeabl e proton Exan'pl e 107 in the free
form 10 1H NWVR : ( CDC13+ TFA; 400.13 MHz ; 6 ppm
Exampte 20B4 (Herfree faZH) ; 2.61-2.77 (br d, 2H); 3.11-3.31

iy G SRR i 350 (3
2.3?;?%15({{3, é%i@g 27Z5 ’Eitér Gdg;r}%:oﬁriz%.@%b?*r%j %%);?%4693.64 (or m,
2H):=1.64 3682 4#or rhHRH):83.88-399 ( br:ré, 24):Hz 34 UHI6 (18, Q2H)I7.44-7.55 (m,

SHE L Fdgeii B8 bizoobie? Badfpt el 2647 ZH0NE 70 EelvToft w1 H); 8.01
(d,’\N:fO'ﬁd 1—§+8’b"8°< 4R8. dP HYHA H): 8.250M@), J= 8?0925r2224§ 8.68-8.80
(br m 5273(bm2|—|) 3.04-3. 33 (br
(brzslﬂ)m)é'me&crwg(e@iolmproz@m 3.95-4.18 (br m 1H)
4.37 (s, 2H) 7.40-7.75 (m 8H; 7.97-8.10 (m 2H);

8.40-8.79 (br d, 1 Th
EX@W?%%@% e RS IBAL. Exommle 109 | o the froe form 1H

: 130T JMHZ; 6 252. 30- 2. 80
HM!“: @E %821%9\/'&)22?%?6@ 3H) : P00 550 (br m

1.17Hd, J35EH]D B|z96HQ 12.38;2.88Hbr rh, 204)2253-2.50 (br n2HIH); 3.08-3.31 (br

m 35 G Bop st 503 i Pt PS, i i 20 29 6, 7

7. 'T.PJ7e7é1—& I1P1 t@mf aeg—f@smr@ ﬂg Big? (d (J @@@1432 1TH:)A8 25 (d
20 ppm 6 Hz

J=6 51 hhz 221-))87?_2887va8 (Itliome@qehangeahﬂewra@n(br m
AH): 3.61-3.86 (br m 2H); 4.33-4.50 (br s, 2H):
7.46-7.79 (m 8H): 7.96-8 13 (m
EX?'IIDO?e éo%@&‘ fﬁe EQ”};%I 2H) One exchangeabl e proton WO

S At %ﬁ"kﬁw?&%??%ﬁ%%%' W'\ 6 pom

0.51-G681bTE, @H): 61 ( (2 B65.48 biz, 2bt); €,2%P)8 (erSQBI )AZ.5(1E2.78 (m
b 4 4 6
3H§””§6§')F5 474B2p) ﬁ%)@%(@q Sp Et% ;ﬁégﬁé&) (83200 7 457 55 (m, 3H)
Jb% |(ﬁ£t2H)1776§ %d %7 fksl)Hz 8&@17(76!) gJJJﬂ?éJHM H._?) 8.01 (d,
J= t&é7d7k23fﬂdﬁgééﬁ7l @, QFBt%nHEXh‘ﬁbI%Z‘MQ J=r7 YhEizf 2HY 8.6018.77 (or s,
13+ TEA, 400.13 Mz ; 6 102. 28-2. 70
1”3&“ E@%ﬁ;‘g% P05y (br s, 2H); 3. 578 (br s,
3.60-3.75 (br s, 3H): 3.75-3.92 (br s, 3H):

Exémb%%@in {Hél’fréef&h') 4.35-4.50 (br d, 3H); 4.70-4.83
2H); 7.44-7.57 (m 3H); 757762(brm2H)

1HNMR (d;DClii:g?r'EFflAk&OO 2BMHZ; 3ppMm), J=7.68 Hz, 1H): 8.00

14 ST R 50l f Al Fand b6 B oA sl B 210

3.d1ﬂ%bhe(bfrrrﬁezmrmé'1stﬁ ), 7.490¥3HnC0809)2:8.69Qd 13=M1B8 8z, 1H);
8.0'?3IO (d, J=7.81 Hz, 1H); 8.188.35 (br m, 2H); 8.51-8.80 (br s, 1H) One
exchangeable proton
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2.22-2.40 (br m 4H); 2.97 (s, 3H); 3.01-3.13 (br s,
5H); 3.30-3.36 (br m 2H); 4.18 (s, 2H); 7.45-7.55 (m
W@kog/1721%9- 7. 71 (m 5H); 8.02 (dd, J1=10.66 HzPCORERDIL@57571
H2201H);808(dd J1=8. 15 Hz, J2=1.28 Hz, 1H); 8.20
J=8.11 Hz, 2H) One exchéﬁ@eabl e proton Exanpl e 114

1H NWVR : ( CDCL13+ CD30D; 400.13 Mi;
EX% Moé FF@2“oﬂerq3>§”tbr m SfH) 2. 20-2. 38 (br s, 4H):
1Hﬂ)|\ﬁﬁ ?(éﬂc WTISA ?b% 15,&0”%% %ﬁﬁgﬂbf s, 2H); 3.45-3.58

55 (m 3H); 7.59-7.71
1.30n1 55I-¢]orn8 314_ (1d83 -1 2 9ED(5 4 HEH ): 124D6-2820 8o e 2H) 122037.36 (br m,

S22l énp%a%%%é% A58 998545 i 553941388 (or

m WB 430 @Q@lé’o’r sT'i‘H A/QM 1%6\4?\4 3%910613 ¢ 9873524ﬁfb(@|q ); 7.70 (
J= '279312’311) 6kﬁ1 (d sz,p 333Has1l3 ); B0 [, Js7. 9__2—|)-|Z 3H2.B.383028 (brS

2y 293 S PR G b dlndBanttbiosdy s (25 TR 4

7.55-7.66 (m 3H); 7.70 (t, J=7.62 Hz, 1H); 8.01 (d,
Exémb@e $67$thelfk&ef&np7 (d, J=8.11 Hz, 1H); 8.20-8.28

Two exchangeabl e protons Exanple 116 in the
1HfNMB HBBCH +THFAMO0.18 M, 8 ppTHA ; 400. 13 MHz; 6

o B By st B2 ks (Vs 3y G 5 30 or
2H7 §§474 574 M% 4‘1#9 4. 73!24327 tﬁ% (1*H d 361kﬂ)47 7or 2@65 44br 56 (

3H1|—Tj 58$dm]=7( 89 ﬂ-hz;gl-t)s? B3,( d,ul-]}? 49 sz; 241), 7ya7(t41;7%3 Hzi H); 8.01

. JRFE AP a0l W 15y Sk €. 357 F%TH%%% 53-8.65

(brls 89+)2I'r9éeékléhéﬁge'é‘b]e protdds 2. 49 (br m 4H); 2.52-
( 2H): 3.09-3.28 (br s, 1H): 330342(brm

3.60-3.69 (br d, 1H): 3.69-3.80 (br 15 d, 1H);

4. 40 oH): 7.11-7.23 (br m

Exérﬁﬁ’% ioggq%féé? hlEJ.H) 7. 5(587 G;D(m 4H): 7. 7(1 (t,
1HNMR7]( @EC|3HFA84(§I11BMH7_J sfp)paﬁ) Hz, 1H); 8.07 (d,

. 8.20-8.27 , 2H%5; 8. 42-8. 60 (br m
221%3 4&4@ &&kﬁn%é@b? E34Poi Fbo\&_%ré) é (kn®, 2hi); HS3r3-8e (br m,

or) %851 A, S 3719 20 1 P otf P8 g (. gy 8 20-

8. 3(00(Ibrm, 2Pih]) 8.48-8319 Zordd 1(I-H))"Tmree%7t)chaﬁgé@olé p66tohbr m
2H); 3.08-3.24 (br s, 1H); 3.30-3.43 (br s, 1H);
3.59-3.80 (br m 2H); 4.08-4.20 (br m 1H); 4.31-4.46

6 (b 1H); 7.43-7.54 25(m 3H);
Exéﬁ(glém%*ﬂ)?ﬁeﬁn T&”g 65 (1 3= |;)69 Hz, 1H); 8. o1 (d,H)

"HNMB. ?(I)[BIZIs +1'H§A 8007 3(\MHz]-80@6) Hz, 1H): 8.22-8.29

-9.1 r Exa e 119 in_the
2,30 5805 1. SN2 3. D0 (brd T A ooy s, 210 1 80-3600 (or s,
2HPRITB0-4.52 (br s, 2H); 7.12-7.35 (br s, 1H); 7.40-7.80 (m, 8H); 7.99-8.18 (m
2H); 8.20-8.35 (br s, 2H) One exchangeable proton

Example 110 in the free form

"H NMR : ( CDCl3 + TFA; 200.13 MHz ; & ppm)

1.16 (t, J=6.96 Hz, 3H); 2.30-2.51 (br m, 2H); 2.58-2.78 (br m, 2H); 3.10-3.48 (br
m, 4H); 3.61-3.86 (br m, 2H); 4.33-4.50 (br s, 2H); 7.05-7.18 (br s, 1H); 7.46-7.79
(m, 8H); 7.96-8.13 (m, 2H); 8.18-8.30 (br d, 2H) One exchangeable proton



10

15

20

25

30

301.12-1.47 (br m 4H); 1.79-2.03 (br d, 4H);
2.21-2.56 (br m 4H); 2.86-3.00 (br t, 1H); 3.02-3.17
w@ boost15214H) ; 3.42-3.73 (br m 4H); 4.24 (s, 2HCT/EP2008/057571
7.39-7.53 (m 3H); WD 2008/ 152149PCT/ EP2008/ 057571
110 7.54-7.69 (m 5H); 7.99108, J=10.38 Hz, 1H); 8.05
d, J=7,41 Hz, 1H): 8.19-8.27 (br d, 2H) Three
Exé%@% r@fﬁ?%f%ﬁé Exanpl e 120 in the free form 51H

&(:[ﬁEPCl?rFA“%ol% MAZ : $p ;?rm 2.18-2.25 (br t,

> 41-2.’54 m 4H): 2.78 (t,
1 55.5 7BE(r’rHﬁH )2P138- 21553b( s, 413)43,28+3247 (kr, m,.]4=|5) BBHHH3, 8 m, 4H);

+ 3 Gk 3507 56157 38 5h5p e o 2o s STk Ak 2y 768

98,017
(t, %ﬁ% _7%4233’%( Ei) 011%5 §= @6 5|’r|2|~|z JAnL s@R ¥ J= 3@5 H3; ML%\?R

le 121 Tn the free form
J=6.7¢ f@D@t@;Oa@@xgmm@wbI@pma@ 0.85-1.02 (br g, 2H);
1.02-1.19 (br m 1H); 1.22-1.39 (br m 2H); 1.52-1.69

1 69180 (b d OH): 2.03-2.16 (b
EX%’FQPJG%%Q% e715e§ frmy E1H; 2. 6I2_|)2 73 (br 15 Snrzm);
1H?ld\ﬁﬁ ((SCD§H)+T|3A64’0(§5134«/||(|£0 g?ﬂ}%riﬂsﬁ; %HLZE SS

2.2862.70, (bBH); 451)430@ B30 ((br st 2HHB;3773.66- (br 68 IHY) 339-3.75 (br s,

3H}S. %é%fbr oSBT 92 ook 4asaish e iln g es
s, %ﬂ? 4478 23( 349071537W'69 b@rﬁpﬁm 27@% a 317@&6HH12H ), 7.72 (4,
J=2.688H2. 09); @moei Jz|4|p303-lzszﬂl-d)s8@ﬂ—|§d 571% He, 1biH)8.23 (d, J=7.08
7. 37 {.42- 7 53 5 7.59-7. 67
Hz @bg'}T Cg"g’”g%*i'%@fﬁt , 6o (sz J=9. 30 He, (m
1H); 8.11 (d, J=8.05 Hz, 2H) 25Exanp|e123inthe

Exﬁﬁ@%ﬁ@ﬁrﬁﬂﬁé%@fom{ CDC13 - FCD30D; 6 ppn) 2. 16- 2. 34
H); 2.48-2.64 (br s, 4H); 2.90-2.97 (br t.

1H:N“)flR ecmmsmpm 4Q0.2B{MHB; 3pp@)79 (br t, 2H):

4
2273300 M 4B i prs 384 S B, g'#;e?z&@d?ffg'@f Pp2H); 4.18
(s, '2}4_10 ); 25 7E5g(7n (3H8) F350- 7571%{)1 5’4'#) 8@2@&1 (A= 1@%@%{021 14 Hz,
1HT\N@Q&dﬂdnsJ1a8é5rTberge& =h A8 $H50§32070id Re@r11 Hz, 2H) One

rotons WD 2008/ 152149PCT/ EP2008/ 057571
ex%%%ggfﬁpﬁgﬁﬁ4 in the free form1H NWR : (
CDC13+CD30D+ D20; 400.13 MHz; 6 PPm) 1.21 (s, 9H);

Exgm%¥145r1 fr frde fotHh ; 2. 15-2.25 (br m 2H); 2.65 (s,
74-2.83 (br s, 2H); 3.17-3.24 (br s, 2H); 3.53

1H(N;|\/IR2HI)CD@134+$W3®I 4p0.13 MP);;5 ghm1- 7. 54 (m 55H);

18233 opgn. Ty 250838 Jof 548531 8 37 (e imiat); 324 836 or s,
2H§ X% A8rHIsR phremPr P 0N 3 s apR). €7 427 5% (h; BHY YT 50 e (:iakH); 8.01
(d, J=10.54 Hz, 1H); 8.08 (dd, J;=8.37 Hz, J,=1.19 Hz, 1H); 8.20 (d, J=8.08 Hz,
2H) One exchangeable proton

Example 115 in the free form

"H NMR : ( CDCl3 + TFA; 400.13 MHz ; § ppm)

1.08-1.45 (br m, 6H); 1.59-1.90 (br m, 4H); 2.29-2.48 (br m, 2H); 2.53-2.71 (br m,
2H); 3.08-3.25 (br s, 1H); 3.28-3.32 (br s, 1H); 3.60-3.80 (br m, 3H); 4.41 (s, 2H);
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1IH NWMR : (Pyridine-d5; 400.13 MHz; 6 ppm 101.35 (s,

9H); 1.82-2.11 (br m 2H); 2.58-2.75 (br s, 4H);
WQ@2009A2196 (br s, 4H); 3.58 (s, 2H); 3.81-4. 18PCDEPI0DS/057571

4H); 4.53-4.61 (br s, 1H); 7.42-7.50 (m 1H); 7.52 (t,

J=7.16 Hz, 2H); 7.62-7.74 (AP95H); 8.09 (d, J=3.94 Hz,

7 L a e ase7 Sot DAttt 15y 2 HE By B8 fend=10.38 He,
1H?3é bﬂdﬁ N@H Hz, TH)i glbaes 98 bt419102i1-§ Wex&dﬁ’@%bfb btons

: 4257brm 66 (br s, 4H);
272284(brm2|—|) 288300(brm2|—|) 3.56-3. 66

J=4.92 Hz, 2H); 3.81-3.91 (br s,
Exéﬁbojg@égqm &g He, 2H); 7. AL (m 1H);( 7.8
1H(NMRJ 7C|3é|3HZTFRH)4007136N4Hz2CB7p5r% (m 5H); 8.10 (d,
83 te, 1h)

840(d J=7.95 Hz, 2H)
2. 3502160e(>bcr$ar4¢BaBI25 §r4cit 611r§, Eihrfb-ﬂbBl@B? (lrssit ZIUMt?y64 -3.95 (br m,

) T O
76@"& J='-’7 B3 H, 9F)( 81011, ZH)o 53.H8-1H)18.0706d, U=8 D iz, 1H); 8.23 (d,
24-3.31 (br t, 2H); 3.53 (s, 2H): 3.97-4.04 (br t,

J= MP Hz 289 nﬁgxemngeabmprotqnm 7.49 (m 1H): 7.52 (t,
J=7.14 Hz, 2H); 7.62-7.72 (m 5H); 8.10 (d, J=3.83
Hz, 1H): 8.12 (s, 1H); 8. 38 (d, J=8.00 Hz, 2H) Five

ExampleangeablHClpr ot ons WO 2008/ 152149PCT/ EP2008/ 057571

1,112 ExanBI e Corgjound I\/S()E S+) 128 MeO i O N /\

HNMR : ( CDCl; +TFA; 400.13 MHz ; § ppm

1.62-1.89 (br m, 2H); 1.89-2.04 (br m, 2H); 2.23-2.49 (br m, 4H); 2.52-2.72 (br t,

2H); 3.09-3.28 (br s, 1H); 3.30-3.42 (br m, 1H); 3.60-3.69 (br d, 1H); 3.69-3.80 (br

d, 1H); 4.20-4.35 (br s, 1H); 4.40 (s, 2H); 7.11-7.23 (br m, 1H); 7.42-7.55 (m, 3H);

7.55-7.67 (m, 4H); 7.71 (t, J=7.71 Hz, 1H); 8.01 (d, J=10.30 Hz, 1H); 8.07 (d,

J=7.93 Hz, 1H); 8.20-8.27 (br t, 2H); 8.42-8.60 (br m, 1H) One exchangeable

proton

Example 118 in the free form

"H NMR : ( CDCl3 +TFA; 400.13 MHz ; § ppm)

1.33-1.51 (br m, 2H); 1.51-1.78 (br m, 4H); 1.90-2.09 (br m, 2H); 2.30-2.49 (br m,
2H); 2.49-2.67 (br m, 2H); 3.08-3.24 (br s, 1H); 3.30-3.43 (br s, 1H); 3.59-3.80 (br
m, 2H); 4.08-4.20 (br m, 1H); 4.31-4.46 (br s, 2H); 6.88-6.96 (br s, 1H); 7.43-7.54
(m, 3H); 7.55-7.65 (m, 4H); 7.69 (t, J=7.69 Hz, 1H); 8.01 (d, J=10.32 Hz, 1H); 8.07
(d, J=8.06 Hz, 1H); 8.22-8.29 (br t, 2H); 8.79-9.16 (br m, 1H)

Example 119 in the free form

"H NMR : ( CDCl3 +TFA+CDs0D; 400.13 MHz ; § ppm)

1.12-1.47 (br m, 4H); 1.79-2.03 (br d, 4H); 2.21-2.56 (br m, 4H); 2.86-3.00 (br t,
1H); 3.02-3.17 (br t, 1H); 3.42-3.73 (br m, 4H); 4.24 (s, 2H); 7.39-7.53 (m, 3H);
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I\L CO2H 0----- ,-- 0 00O CH3 CH3 RR1R2E
C) MR RB 129 Ph FHHH H-OCH2Ph 130 Ph F H
WO 2008/152149 PCT/EP2008/057571

110
7.54-7.69 (m, 5H); 7.99 (t, J=10.38 Hz, 1H); 8.05 (d, J=7.41 Hz, 1H); 8.19-8.27 (br
d, 2H) Three exchangeable protons

Example 120 in the free form

'"H NMR : ( CDCls3; 400.13 MHz ; § ppm)

2.18-2.25 (br t, 4H); 2.40 (s, 3H); 2.41-2.54 (br m, 4H); 2.78 (t, J=5.33 Hz, 2H);
3.53 (s, 3H); 4.24 (t, J=5.19 Hz, 2H); 5.18 (s, 2H); 7.31-7.39 (m, 4H); 7.44-7.54 (m,
6H); 7.60-7.68 (m, 3H); 8.02 (dd, J1=10.70 Hz, J>=1.48 Hz, 1H); 8.08 (dd, J1=8.07
Hz, J,=1.62 Hz, 1H); 8.11 (d, J=8.19 Hz, 2H)

Example 121 in the free form

'"H NMR : ( CDCls3; 400.13 MHz ; § ppm)

0.85-1.02 (br q, 2H); 1.02-1.19 (br m, 1H); 1.22-1.39 (br m, 2H); 1.52-1.69 (br m,
3H); 1.69-1.80 (br d, 2H); 2.03-2.16 (br m, 2H); 2.16-2.28 (br m, 4H); 2.62-2.73 (br
m, 2H); 3.50 (s, 2H); 3.62-3.74 (m, 1H); 5.21 (s, 2H); 5.65 (d, J=7.73 Hz, 1H);
7.33-7.38 (br s, 5H); 7.42-7.48 (br d, 3H); 7.48-7.54 (br t, 2H); 7.60-7.68 (m, 3H);
8.02 (d, J=10.69 Hz, 1H); 8.08 (d, J=9.40 Hz, 1H); 8.11 (d, J=8.07 Hz, 2H)

Example 122 in the free form

"H NMR : (CDCl3; 400.13 MHz ; § ppm)

2.02-2.27 (br m, 5H); 2.46-2.56 (br m, 2H); 2.56-2.72 (br m, 5H); 2.78-2.97 (br s,
2H); 3.54 (s, 2H); 5.18 (s, 2H); 7.31-7.37 (br s, 5H);7.42-7.53 (m, 5H); 7.59-7.67
(m, 3H); 8.02 (d, J=10.72 Hz, 1H); 8.08 (d, J=9.30 Hz, 1H); 8.11 (d, J=8.05 Hz,
2H)

Example 123 in the free form

'H NMR : ( CDCl3 +CD30D; § ppm)

2.16-2.34 (br m, 4H); 2.48—2.64 (br s, 4H); 2.90-2.97 (br t, 2H); 3.04-3.13 (br t,
2H); 3.71-3.79 (br t, 2H); 4.34—4.40 (br t, 2H); 5.20 (s, 2H); 6.77 (s, 2H); 7.34-
7.42 (m, 4H); 7.55 (m, 6H); 7.62 (d, J=7.72 Hz, 2H); 7.67 (t, J=7.75 Hz, 1H); 8.02
(d, J=10.68 Hz, 1H); 8.08 (d, J=8.04 Hz, 1H); 8.13 (d, J=8.03 Hz, 2H) Two protons
are merged between 3.50-3.70. Four exchangeable protons
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HH H -OCH2CH3 131 Ph F HH H -CH2Ph OcH3 7\ Vx
o0ocH3 132 Ph FHHH-CHPh HC 0 133 at 1-13c HHH
wWOoR2@BI350eH3 PCT/EP2008/057571
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Example 124 in the free form
"H NMR : ( CDCl; +CD30D+ D,0O; 400.13 MHz ; § ppm)
1.21 (s, 9H); 2.05-2.15 (br m, 4H); 2.15-2.25 (br m, 2H); 2.65 (s, 3H); 2.74-2.83
(br s, 2H); 3.17-3.24 (br s, 2H); 3.53 (s, 2H); 4.43-4.51 (br t, 2H); 7.41-7.54 (m,
5H); 7.59-7.68 (m, 3H); 8.01 (d, J=10.66 Hz, 1H); 8.07 (d, J=9.20 Hz, 1H); 8.10
(d, J=8.05 Hz, 2H) Four exchangeable protons

Example 125 as t-butyl amine salt

"H NMR : (Pyridine-ds; 400.13 MHz ; § ppm)

1.35 (s, 9H); 1.82-2.11 (br m, 2H); 2.58-2.75 (br s, 4H); 2.79-2.96 (br s, 4H);
3.58 (s, 2H); 3.81-4.18 (br m, 4H); 4.53-4.61 (br s, 1H); 7.42-7.50 (m, 1H); 7.52
(t, J=7.16 Hz, 2H); 7.62-7.74 (m, 5H); 8.09 (d, J=3.94 Hz, 1H); 8.12 (s, 1H); 8.39
(d, J=7.64 Hz, 2H) Four exchangeable protons

Example 126 as t-butyl amine salt

"H NMR : ( Pyridine-ds; 400.13 MHz ; § ppm)

1.37 (s, 9H); 2.47-2.57 (br m, 6H); 2.57-2.66 (br s, 4H); 2.72-2.84 (br m, 2H);
2.88-3.00 (br m, 2H); 3.56-3.66 (br m, 4H); 3.69 (t, J=4.92 Hz, 2H); 3.81-3.91 (br
s, 4H); 3.96 (t, J=4.82 Hz, 2H); 7.44-7.50 (m, 1H); 7.52 (t, J=7.18 Hz, 2H); 7.61-
7.75 (m, 5H); 8.10 (d, J=3.82 Hz, 1H); 8.12 (s, 1H); 8.40 (d, J=7.95 Hz, 2H) Four

exchangeable protons.

Example 127 as t-butyl amine salt

"H NMR : ( Pyridine-ds; 400.13 MHz ; & ppm) 1.30 (s, 9H); 2.37-2.48 (br m, 2H);
2.60-2.74 (br s, 4H); 2.87-2.97 (br m, 2H); 3.08-3.15 (br t, 2H); 3.24-3.31 (br t, 2H);
3.53 (s, 2H); 3.97-4.04 (br t, 2H); 4.62-4.68 (br t, 2H); 7.43-7.49 (m, 1H); 7.52 (t,
J=7.14 Hz, 2H); 7.62-7.72 (m, 5H); 8.10 (d, J=3.83 Hz, 1H); 8.12 (s, 1H); 8.38 (d,
J=8.00 Hz, 2H) Five exchangeable protons

The following compounds were also prepared :



IN Vi o0ocH3 134 Ph FHHH HO 135 Ph FHHH H\
o /\/\CH3 136 Ph FHHH-CH5 -0C2H5 137 Ph F H

WO 2008/152149 PCT/EP2008/057571
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Example Compound MSS+()E
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0 O
133 CHs H{H |H|H |CHs;
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o N O)\CH3
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\ CH3
o/\/
135 Ph FIH |H|H |H
\O/\/\CHS
136 Ph F|H |H[H |-CiHs -OC2Hs
137 Ph F|H |H[H |-CH.,Ph |-OCH,Ph
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H H -CH2Ph -OCH2Ph WO 2008/ 152149PCT/ EP2008/ 057571
113 Preparation of 1-{4-[5-(2-fluoro
whe@hasmily 4-v1)-[ 1, 2, 41oxadi azol - 3-vi 1benzyl } - BET/EP2008/057571
(Pyridin-2-vicarbanovf | pi peri di ne-4-carboxylic acid
benzvi ester Scheme To a stildBed sol uti on of
1-{445-( 2- fluoroblphenyl 4-y1)-[1, 2, 4] oxadi azol -3- 5
yl 4, 4- dlcarboxyllc acid benzyl

added into it. The reaction mxture is stlrred at room
Schemperature for 1.5 hrs. It is then concentrated under

reduced pressure to get

4-chl orocarbonyl-1-{4-[5-(2-f| uorobi pheny

To10p1, stinedx asnlalan - Pfy| ]It{ér{éy(ﬂ’rfbwp@blphemﬁé %yld-i Bdblwadiazol -3-
VIS pRERAY el ed Aldicaroodftic oBid, ety Betdy B8 0h, 0.0014 mon in

dlchliﬁongielrfr% ?ﬂﬂt o) rxyxalydldrrﬂbr(dé k243 g, 0. (IQIZl?Gmﬂst)l i$ aldgled slowly at

de sol utign

0-30G hioteye Srerm i - HJ\{ dm?,etbzl formsraigepiseagded . intp) 41 Thesyeaction
I

SR ed o DBEN RHMEREE! B nen 1 80K GoRbfated under

redilced! y pressurehe to eaget ond+chidrocarbanylot 504;5 (24fluosottipteanyl-4-yl)-

rred a erature fo m neralized
1, 3eifeckecd oy oo dilen W Be thedToeRutt aric HeReTl e’
organlc Iayer is separated and the aqueous | ayer is
extract ed, MAth (1x20 nL) di chl or onet hane, 20 Conbi
or gani c/Jd ¥ C%ﬁ over sodi um sul
nd Hced—pressur
purlfled by,
: 230- 400 nesh, n-
60:40) to furnish
1-{4-[5- (2 fl uor obi phenyl-4-y1)-[1, 2, 4] oxadi azol - 3-yl ]
benzy11- yridin-2-
Toya csélff@QnWUE@ s ririgihyé-amisar Go3d/ 19, O-8084 melnZy | dieklpegmethane

A IR eind Q205! d5RBRETHETPWRAIRLH Hehotion o

4-chlorocarbonyl-1-{4-[5-(2-fluorobiphenyl-4-yl)-[1,2,4] oxadiazol-3-yl]benzyl}-

piperidine-4-carboxylic acid benzyl ester in dichloromethane (10 mL) is added
slowly into the reaction mixture at 0-50C. It is then stirred at room temperature for
1 hr. Demineralized water (15 mL) is added to the reaction mixture, organic layer
is separated and the aqueous layer is extracted with (1x20 mL) dichloromethane.
Combined organic layer is dried over sodium sulphate and concentrated under
reduced pressure to get the crude material, which is purified by column
chromatography (sillica gel 230-400 mesh, n-hexane:ethyl acetate 60:40) to
furnish 1-{4-[5-(2-fluorobiphenyl-4-yl)-[1,2,4]oxadiazol-3-yl]benzyl}-4-(pyridin-2-
ylcarbamoyl)piperidine-4-carboxylic acid benzyl ester (138)(BS6.555).

Further example prepared accordingly.
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Compound
R2 O—N
RA \ COR;
3~
Ex. N)\©v QLCOR6 MS(ES+)
R R3 N
R4
R R1 R2 |R3 |R4 |R5 R6
138 Ph |F H H H OCH,Ph /ﬁ N 668.30
o~
’ =
139 Ph |F H H H OEt ~CH, 557.22
ey

Alternative process of preparing 4-dimethylcarbamoyl-piperidine-1,4-dicarboxylic
acid 1-tert-butyl ester 4-ethyl ester:
Step-l
Scheme
EtO,C CON(CH,),

ijOZH Etochj

N N

| |

Boc Boc

THF (5 ml) charged in to a R B flask followed by the addition of piperidine-
1-tert-butyl 4-ethyl (05 g) and
1-hydroxybenzotriazole (0.38 g). Allowed to stir the reaction mixture at 25-300C for
30mins. Dimethylamine (0.75 mL) followed by EDC HCI (0.38 g) was added in to
the above reaction mixture at 25-300C. Allowed the reaction mixture to stir at 25-

1,4,4-tricarboxylic  acid ester ester

300C for 1-2 hrs. Reaction is followed by TLC. The reaction mixture concentrated
under vacuum using rota vapour and the product slurry obtained is suspended in
D M Water (5 mL). The product extracted in to ethyl acetate (2x5 mL). The
combined product layer dried with sodium sulphate and concentrated under
vacuum to yield crude product which in turn purified by a column chromatography
to yield pure 4-dimethylcarbamoyl-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester
4-ethyl ester.
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HHHOEt / CH3 -NCH3 557.22 Alternative process of
prepari ng
wda 28ty | car banoyl - pi peri di ne-1, 4- di car boxy| PCT/BR1008/057571
l-tert-butyl ester 4-ethyl ester: 5Step-|I Schene
Et 02 CCO2HEt O2 CCON( CH3) 2 BdgBoc THF (5 ml) charged
intoa RBflask followed by the addition of
St?fi" eridine- 10 1,4,4-tricarboxylic acid 1-tert-butyl
Scﬁéll;n@r 4-ethyl ester (0.5 g) and 1-hydroxybenzotri azol e
(0.38 g). Allowed to stir the reaction m xture at
25- 300€:d or 30mbmeH,Pi net hyl ani ne ( 0FP5C FMNCOwed

by EDC HCl .38 g) was added in to the e reaction
m xture at 25-B800C. Allowed the,reactio m'x ure to
stir at 25- 300C for 1-2 hrs. Reaction i | owed by

TLC. The reattion m xture concentrated 15”under vacuum
usi ng rota vapour and the product slurry obtained is
suspended i oD M Water (5 nL). The product extracted

into ethyl acetate (2x5 nlL). The conbi ned product
| a(}@lmﬁthséaar\nam@ykamwﬁi%ﬂ ﬁh@@@rb&ﬁmll%or@%t r Atteg-butyl  ester

4- é%ﬂ;ﬂ%s%@&jé&'&“g‘ é 8hided ty deRPE Cﬂ%ﬁtcof(f%.ﬁﬂﬁg BirEHBME HCI (5 mL).
unn chromat ogr ap 0 yI€ld pure
Théfdamteirhy\imlmetzammﬂ atdR'péon ﬂQrf&iséadﬁiarafdﬂongiby HoC dSolvent is

t-butyl ester 204-ethyl, ester WO .
re"Q@Yﬁé i’é‘é‘fﬂgfraéwdfﬁpéﬁé 60@'7%9 ig B2 Vqg agdRdnip to thgproduct
resfddd. F—! BV!h‘é%rB@U&yéollﬁ’ﬂld?%bQ'a@lﬁjs%eé‘tcﬂe%ybeém 'ENNa@H %olutlon
ert-butyl ester 5 4-ethyl ester
(amR. 2 mLaskhe prachich cogtaiingaol iayeH@las(&tra_C)ted Whtda dlchloromethane

(3r1 L on mxture stirred at RT for 1-2 hrs. Reaction
% Im d by TLC. Solvent is renoved under vacuum and D

M Y Qfonﬁ&né@)or@@ﬁlca@%ﬂ drigdt With %dm!rﬁdé{%hétésérﬁ’di @onB&htrated

of the product solution was adjusted to 8-9 %BUSI n
n

unday Nﬁ@W@o@hBﬁtﬂO%é@ arv_d dripd Tmderpvaeiue fep |h'«fSn§) yield 4-
airfitny e B A S A G e A R BRI 1 sott um

sul phate and concentrat ed under vacuum at 35-400C to

and dried under vacuumfor 1-2 hrs to yield 4-
Step-Hbt hyl car banoyl - pi peri di ne-4-carboxylic acid ethyl
Schstgr- 15Step-111 Schene

00—

EtOZCEjCON(CHg)Z ‘/,/4\ )\QV COft H3
N
H

4-[5-(2-Fluoro-biphenyl-4-yl)-[1,2,4]oxadiazol-3-yl]-phenyl}-methanol (0.39 g)
was added in to a R B flask containing THF (5 mL) followed by the addition of
Triethylamine (0.3 mL). The reaction mixture cooled to 0-50C and methanesulfonyl
chloride (0.13 mL) was added. The reaction mixture warmed to 15-200C and
stirred for 15-30 mins. The reaction was monitored by TLC. The reaction mixture
quenched by adding brine solution (10 mL) at 15-200C and the product extracted
with [1:1] Ethyl acetate & THF mixture (2x10 mL). Combined organic layer dried
with sodium sulphate and concentrated under vacuum. The product obtained is
dissolved in dimethylformamide (5 mL), followed by the addition of diisopropyl
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445- ( 2- Fl uor o- bi phenyl - 4-y1) 41, 2, 4] oxadi azol - 3- A- pheny

'l -methanol (0.39 g) was added in to a R B flask
wa@onsasniung THF (5 L) foll owed by the additi onCDEPR0S/057571

Triethylamne (0.3 nL). The reaction mxture cooled to

0-50C and net hanesul fonyl chHléeride (0.13 nlL) was

etr Gl PE At e M. 30 et BBt plparal et BB geid ety

estBECrhd RdadtiBAGhixite Wad HEStedUBT18500YarROstirRH f5ri01S to 1 hr. The
solution (10 nL) at 15-200C and the product extracted

reagtion was followetydly Hcet Bhereactipp mixitrarconceniratefiynder vacuum at

553, 8 AT PARLG (Ehe Shabehdee PO aRASY TG PPl eyracteo
witHi tBgll a&staten(3kH U&hh)ﬂTHH B"Ombdﬁ‘ac( &rganlc |dyet lconethihy thé®roduct

addi tion of diisopropyl
drl@@@ﬁl@@ﬂm\m@mmﬂz@omd)msqqntmtsd ednfaravacyen do 5/69|ﬁttﬁe crude
prcflf 4 di met hyl car banoyl - pi peri di ne- 4-car boxylic acid
Uhy ester. The reaction m xture was heated to
75TBéQﬁudeObredUctr pdrifiett by. & dadurhnhehrofifatogrephy i (@thyhescetate &

fol | oned TLC. The reaction m xt concent r at ed
hexgiifer sw@uﬁm 9t ¥8dsoprtEeanRrodyet pPgdﬁc{ﬁ h{%é@ Oeb'phe”y"”f'y')'

I {2 ) tracted 5 with

[1’%’?{ yl “acet g{yelp?%@(% ﬁff)éﬁ%t] cpogﬂ%r@% organi c | ayer

cont ai ni ng the product dried over sodi um sul phate and
concentrated under vacuumto yield the crude product.
The crude product purified by a colum chromat ogr aphy

(?P : ar@@i@haéﬂ-&u’ﬁe P

o AWA -

10[ 1, 21 BZA10XacHAZ - -
ne. Preparatlon of tvryvl thvl est

4-di met hvi car banov1 i phenvi -4-vl)-
[1, 2, 41oxadi azol - 3-vi |l - benzyl } - pi peri di ne- 4-car boxylic
acid 15butvrvi oxvnethvi ester Schene
Schetyassi um carbonate (0.092 g, 0.0007 nol) is added to
a solution of t-butyl am ne salt of 4-dinethyl
car banoyl- 1-{445-(2-fl uorobi phenyl-4-y1l)41, 2, 4]oxad|az
| -

ol - zyl'l - pi peri di ne-4-car boxydy ¢
5" Ty i n tetrahydrof }&@/m 0. CH.OC0CM
f¥Om tefiperatUr§ for 10 ninu e 2T

pressure. The Conwe,
8si # ormami de (5 nlL)

and stirred at roomtenperature tor 5 m nutes.

Chl oronet hyl butyrate (0.068 g, 0.0005 nol) is added

to the solution, which is then heated at 30 800C for
30Poiassiuss careereate ¢0.092xg,u0.600¢ rnoindeadded dd ausdlgtion of t-butyl

aniSR PE ST 4iment BattitioV P is-f2 Madrob B PSR & flgradiazol-
3-yHCed BB - daérmnMca@@mimggdqu DDOB3_RHOH |n tetrahydrofuran
concentrated WO 2008/ 152149PCT/ EP2008/ 057571 117

(1QJﬁdérTm%@obé@nplrse%tgcﬁcbabmpmht@mr@gatuu@ for 1gumirfutess apg then is

cor?@%]nlﬁ{g? n?lgptr&gu@%w%s és}' gé C?%??%%laﬁ §O #@\?&1 in N,N-dimethyl
forimaetiti| Gambi)ﬂmwlstlrréd%ﬁz rbamltemp)@r’@ture for 5 minutes. Chloromethyl
1)-[1, 2 4] oxad i azol-3-yl]-benzyl |l pi peri

h 1- id
pubEE A58 8 PGB RN B Exiarbiionsbinian & then heated at
80§E0IbP 500 nRTRRUNAS RGN PRARBFETS Mbdhchbled (IgHereduced,

demineralized water (6 mL) is added to the residue and the aqueous layer is

extracted with ethyl acetate (2x10 mL). Combined organic layer are concentrated
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under reduced pressure and the residue is purified by column chromatography
(silica gel 230-400 mesh, n-hexane:ethyl acetate 1.5:8.5) to furnish 4-
dimethylcarbamoyl-1-{4-[5-(2-fluorobiphenyl-4-yl)-[1,2,4]oxadiazol-3-yl]-benzyl}-
piperidine-4-carboxylicacid butyryloxy methyl ester

Following compounds are prepared in a similar manner.

Compound
R2 O—N
R1 \ CORs
J
Ex. N)\Q\/ QLCORG MS(ES+)
R R3 N
R4
R R1 R2 |R3 |R4 |R5 R6
140 | Ph F H H H ~CH, /Ovol cH 1629.33
_N\cH3 o
141 | Ph F H H H ~OH | O 0O, _CH 643.28
N II
(@]
142 | Ph F H H H _N<CH3 /OVOTOYCHs 645.34
CH3 O CH
«OH _0.__0.__0O__CH,
143 | Ph F H H H *NOM oy 687.32
O CH,
144 | Ph F H H H _N/CH3 ﬁ 627.24
\CH3 /Ov\ﬁ(g:'aa
CH,

Example 138

1H NMR : (CDCI3 ; 400.13 MHz ; & ppm)

2.18-2.41 (br m, 6H); 2.65-2.75 (br s, 2H); 3.51 (s, 2H); 5.24 (s, 2H); 7.05 (t,
J=6.74 Hz, 1H);7.27-7.38 (br m, 5H); 7.44 (d, J=7.61 Hz, 3H); 7.50 (t, J=7.12 Hz,
2H); 7.59-7.67 (m, 3H); 7.70 (t, J=7.21 Hz, 1H); 8.02 (d, J=10.65 Hz, 1H); 8.05-
8.19 (m, 4H); 8.27 (d, J=3.91 Hz, 1H); 8.32 (s, 1H)

Example 139

1H NMR : ( CDCI3 ; 400.13 MHz ; & ppm)

1.26 (t, J= 6.95Hz, 3H); 2.08-2.24 (m, 4H); 2.49-2.69 (m, 4H); 2.92 (s, 6H); 3.56 (s,
2H); 4.21 (q, J= 7.05Hz, 2H); 7.42-7.54 (m, 5H); 7.59-7.68 (m, 3H); 8.02 (d, J=
10.69Hz, 1H); 8.06-8.14 (m, 3H).
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Example 140

1H NMR : ( CDCI3 ; 400.13 MHz ; 5 ppm)
0.96 (t, J= 7.35Hz, 3H); 1.63-1.70 (m, 2H); 2.07-2.16 (m, 2H); 2.17-2.25 (m, 2H);
2.32 (t, J= 7.36Hz, 2H); 2.51-2.65 (m, 4H); 2.92 (s, 6H); 3.56 (s, 2H); 5.79 (s, 2H);
7.42-7.53 (m, 5H); 7.59-7.68 (m, 3H); 8.02 (d, J= 10.68Hz, 1H); 8.08 (d, J=8.36Hz,
1H); 8.12 (d, J= 7.98Hz, 2H).

Example 141

1H NMR : (CDCI3 ; 400.13 MHz ; & ppm)

1.86-2.03 (br d, 2H); 2.10 (s, 3H); 2.13-2.38 (br m, 4H); 2.44-2.70 (br m, 4H); 3.36-
3.75 (m merged in s, 6H); 4.45 (s, 1H); 5.62-5.92 (br dd, 2H); 7.41-7.54 (m, 5H);
7.59-7.68 (m, 3H); 8.02 (d, J=10.79 Hz, 1H); 8.07 (d, J=8.14 Hz, 1H); 8.11 (d,
J=8.02 Hz, 2H) One exchangeable proton

Example 142

1H NMR : (CDCI3 ; 400.13 MHz ; & ppm)

1.31 (d, J= 6.22Hz, 6H); 2.08-2.19 (m, 2H); 2.19-2.28 (m, 2H); 2.50-2.65 (m, 4H);
2.92 (s, 6H); 3.56 (s, 2H); 4.91 (quintet, J= 6.23Hz, 1H); 5.79 (s, 2H); 7.41-7.54
(m, 5H); 7.59-7.68 (m, 3H); 8.02 (d, J= 10.66Hz, 1H); 8.08 (d, J= 9.02Hz, 1H);
8.12 (d, J= 8.02Hz, 2H).

Example 143

1H NMR : (CDCI3 ; 400.13 MHz ; & ppm)

1.30 (d, J=6.16 Hz, 6H); 1.59-2.02 (br d, 2H); 2.09-2.38 (br m, 4H); 2.44-2.75 (br
m, 4H); 3.32-3.79 (m merged with s, 6H); 4.45 (s, 1H); 4.84-4.97 (m, 1H); 5.69-
5.91 (br t, 2H); 7.40-7.55 (m, 5H); 7.59-7.69 (m, 3H); 8.02 (d, J=11.02 Hz, 1H);
8.07 (d, J=8.86 Hz, 1H); 8.11 (d, J=7.97 Hz, 2H) One exchangeable proton

Example 144

1H NMR : ( CDCI3 ; 400.13 MHz ; & ppm)

1.20 (s, 9H); 2.15-2.30 (m, 4H); 2.49-2.58 (br t, 2H); 2.63-2.71 (m, 2H); 2.99 (s,
6H); 3.56 (s, 2H); 4.92 (s, 2H); 7.40-7.54 (m, 5H); 7.59-7.68 (m, 3H); 8.02 (d, J=
10.66 Hz, 2H); 8.05-8.14 (m, 2H).
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Exanpl e 138 1H NMR : (CDCI 3 ; 400.13 MHz; 6 ppm
WQ@28A2144 (br m 6H); 2.65-2.75 (br s, 2H) 3PGI/EPBNS/057571
2H); 5.24 (s, 2H); 7.05 (t, 10 J=6.74 Hz, 1H);
7.27-7.38 (br m 5H); 7. 44 ad9 J=7.61 Fh 3H) ; 7 50
3 70 (t, J=7.21
Fu;‘:&ér qﬁmplgs&ér&p'_%garfﬁl %cg:o &(E,}heg!? 588 % 'Pﬁld 4H) :
8.27(d 1=3 901 l—|7 QQ') (c 1l—l\ Ex npln 139 15
1H NV&X |( ool 3 4o§'tr11§tw7ﬂz 6 ppn) 1. b6 MS(ERY)
6. 95 , , i
2.92 L 21 (q,/ /. 05Hz, “2H) ;
7.42-7. D2 (d, J=
10. §9Hz, [1H); é%Ei%Lﬁg;fb
2008/152149PCT/EP20@8A057571 Exanpl e[ 140 1H NWVR
( COChi%s; 3 pprr) U0.96 (1, J=[7- 3578143,
1.63-1. 70 2.07- 2. m 2H) g 17-2.25 (m
2H) ;| 2. 32 7. 36Hz N2 - m 4H); 2.92
(s, |6H); [3.56 ; ~T2H) 12-7.53 (m
5H) ;| 7.59- 7. 68 (rn QﬁﬂN 8. 02 (ef Q= 10 6BHz, 1H): 8.0B
(d, J+87 J6H: ; 8.12 (d, J= 7. 98Mz, 2H) . Bsemdl e
141 |1H NNR 6 ppm |101.86-2.03
(br d, 21y | NW@M n 4
2.44-2.70 (br m 4 3.36- 3 monerged in s, 6H);
4.49 (s, [1H); 5.62-5.92 (br dd, 2pFOH7.40-7.54 (m
5H);7_'_§q-7.8( 3t 8 02— (d;—3=16—79 ', tH, 80
(d, 1188 1a 1 8.11 (d, J=8.02 Hz, P éﬁggg
exchangeqbl r el l142. 1 M?: (CDhal 3 ;
400.[13 MHz; 6 p A 6.22 6H); 2.08-2.19
(m [2H); [2. 19-2. <rm*2m 208082, 85 (m 4H): 2.92
(s, |6H); |13.56 (s, 2H); 4.91 (q%tet, J=|6.23Hz, 1H);
5.79 (s, [2H); 7.41-7.54
149 F 808.27
e saey]
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The following compounds are also of interest:

Preparation of monocarboxylic acids

Preparation of 1-{4-[5-(4-fluorobiphenyl-4yl}-[1.2.4]oxadiazol-3-

Step-l
Scheme

10

Ilbenzyl}piperidine-4-carboxylic

acid
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(m 5H); 7.59-7.68 (m 3H); 8.02 (d, J= 10.66Hz, 1H);

8.08 (d, J= 9.02Hz, 1H); 208.12 (d, J= 8.02Hz, 2H).
whzaspba4443 1H NVR : (CDCI 3 ; 400.13 MHz; 6 ppai/ER2089057571

(d, J=6.16 Hz, 6H); 1.59-2.02 (br d, 2H); 2.09-2.38

(br m 4H); 2.44-2.75 (br 232n 4H); 3.32-3.79 (m

ms&%%g et ﬂ@gyl@ﬂ@ﬁib%% &13 9%;9;6( W]oﬁgﬂ;‘éd%;d(gg @s@%éd solution
of ({Ebl[SS(Q')ﬂuogo ‘%?ph(éﬁyl 471)&E024t§<edﬂa'2'ble -8-\A7pHehy I}ngth%@oﬁz(o 60 g,

One exchangeable pr ot on
0.084drpok and4risthyiaminerR0;482 obc0035400!) 13 digtioropespage (20 mL)

o 8 a2l B 1) DR AR i bl wir

d glifled Wwatér (164n t @ﬁﬂ)fé’m@&rfél 1is8 t
elﬁmerJll'Belo vt Z’ |—|§'m885%q§ ic e( %’ is8sé\farated and

aqm M@WEF%M@WOWBMO@@&W (2?@#0 Bdanfloadinged eorganic
o PRRER 6T Lk RO EARES LIS B Rimph o cuce
mebfat@d pradudt.N- N HOHII 578.14

To a stirred solution of this mesylate derivative in N,N-dimethylformamide
(10 mL), N.N-diisopropylethylamine (0.45 mL, 0.0026 mol) and piperidine-4-
carboxylic acid ethyl ester (0.326 g, 0.0021 mol) are added and reaction mixture is
heated at 80°C for 30 minutes. N,N-dimethylformamide is removed under reduced
pressure, demineralized water (15 ml) is added to the residue and the aqueous layer
is extracted with ethyl acetate (2x20 mL). Combined organic layer is concentrated
under reduced pressure and the residue is purified by column chromatography
(silica gel 230-400 mesh, n-hexane:ethyl acetate 65:35) to furnish 1-{4-[5-(2-fluoro-
biphenyl-4yl)-[1,2,4] oxadiazol-3-yl]-benzyl}-piperidine-4-carboxylic acid ethyl ester.

Step-ll
Scheme

O*’Q‘ 0N
\ CO,Et 5 ! CoH
O N N
F ‘ F

An aqueous solution (2 mL) of sodium hydroxide (0.099 g, 0.0024 mol) is
added to a stirred solution of 1-{4-[5-(2-fluoro-biphenyl-4-yl)-[1,2,4]Joxadiazol-3-yl]-
benzyl}-piperidine-4-carboxylic acid ethyl ester (0.4 g, 0.0008 mol) in a mixture of
ethanol (4 mL) and tetrahydrofuran (4 mL). Reaction mixture is refluxed for 6 hrs at
85°C, concentrated under reduced pressure and then treated with demineralized
water (15 mL). Aqueous layer is acidified to pH ~ 2 with 2N HCI. The solid thus
formed is filtered, washed with a mixture of methanol:ether (10 mL, 10:90) and
dried wunder reduced pressure to furnish 1-{4-[5-(2-fluoro-biphenyl-4-yl)-
[1,2,4]oxadiazol-3-yl]-benzyl}-piperidine-4-carboxylic acid hydrochloride.



OG- NO

147 0 N 01 O Nce-No_OOH O 669.23 148 opF N
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Compound
R2 0—N
\
Examples R1 \NKQV UCOZH MS(ES")
R R3 N
R4
R Ri R2 Rs R4
XXVIII Ph F H H H 458.1
XXIX CF; H H H H 432.2
XXX Ph H H H H 440.2
XXXI CGHy H H H H 420.2
H,C
XXX OC:Hs H H H H 408.2
XXXI OCF; H H H H 448.12
XXXIV C(CHs)3 H H H H 420.20
XXXV OCH(CH3) H H H H 422.18
2
XXXVI U H H H H 446.2
XXXVII f*’\“ 412.24
\\\\\ N COH
HaC\p N)\Q\/N
CH,
XXXVII o-N 420.21
HC N COH
XIL N °Y 420.22
3 N
XL ‘/‘jﬁ\@ 440.19
XLI o- 458.3
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Net hanesyy fnn\ll chl ori rln (0 2011 00026 Mol ) 1 < added
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Xlilb a stirred sol ution of 457.9
{4-[5-(2-fluoro-biphenyl-4-yl)-[1, 2, 4] oxadi azol e-3-A-p
th

2
henyl | - met hanol (0. 60 g.mand triethyl amne
(0.482|nL, 0.0035 -m dic hane (20 nL) at| 5
C. Reacgtion m xture stirred at 5C for 30 minutes

and then treated with 5 dem neralized water (10 nL) at

5C D echloronet hane | aver 1 ¢ canarated and asaueous

I oTir Uruirreoiriarre 1 u.y\.l o o\.pu.l auct vu aurru uquuuuo

XUlHyer ijs extracted with dé-ehl oromet hane (2x10 mL). [446.2

Combi ned organic | ay @ SOdI um sul phat ¢
and concentr at ed ni sh Jresyl at ed
product. To a stirred solution of thls mesyl ate

derivative in N, N-di net hyl formam de 10 (10 nli),

N N-diilsopropyl ethylam ne (0.45 nl, 0.0026 nol) and

OISO —HH

pi peridine-4- carboxylic acid ethyl ester (O. 326 g,
I added and reaction mxture is heated
Eme%gez%X‘Vl’ll)agS{(% nutes. N, N-dinethylformamde is
1HmavqanmgeTFAe@D@©m+mz@sgooe13 etz e ppi) zed wat er

21562 33 bicPodVih e GISH (Lot ol (BR3climts (2 ahrBEndl: 371 (@

J=95 OBNHS, bRyen. 325 §0@|q§%n17 ﬂﬁtf%l(?n Uﬁﬂ?r7r5%d7169dm 5H); 7.98 (d,

pressure and the residue is purified’by colum
J=th63nitzogtdphB.Q5si(Hj cke8@d 1330-1400 &24h(t, J=7.81 Hz, 2H); Two
r‘HhexagF et h(%{ acetate 65:35) to furnish
exq_%n@_e[a e(Qroit "or obi phenyl -4y1)-[1, 2, 4]
oxadi azol - 3- A-benzyl | - pi peri di ne-4-carboxylic acid
et hyl ester. Step-11 20 Schene An
Exal ¥XX¥esHGlon (2 m) of sodi um hydroxi de (0.099 g,

W G TRt e PG BRPR D 200U S O 2 b8 a0l - 5. a0

2.1@233|2I pi rpem:H;; rze4442c58 l(mxm I’CH);CZ age(tt hy+ 1264 erz( QH¥: 3.70 (d,
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J=§2.08 e 2l 4 @42m)7 bRubcoreionin o 785 e 0Ss 24 Hz, 2H)
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Aqueous layer is acidified to pH- 2 with 2N
The, s formed is filtered, washed with a
EXW%&M Elzjhanol ether (10 nL, 10:90) and dri ed
'H 1LNM§2. éb@m?ﬁfbm@ﬁéw erF‘;AP+ fD§01'4%)b 13 MHz; 8 ppm)

- | uor o- bi pheny 2y
1.9417 244(]n@,xéUDazél9 =359 nen‘zlsi) 12.872e97 dbmb- Uk a3.60xYl d= 11.96Hz,

0 29 49PCT/ EBR0Q8/ Q5757
1Mo S ARTEE Colb v Wi 22 2 200 TRl £RS) oA . 1)
7 4R37 47-(RMH); 7.51 (t, J= 7.77Hz, 2H 7.62 (d, J= 8.19Hz, 2H); 7.69 (d, J=
7.34Hz, 2H); 7.82 (d, J= 8.36Hz, 2H); 8.24- 8.32 (m, 4H). Two exchnageable

protons.

Example XXXI as HCI
'H NMR : (CDCl; + DMSO-dg + TFA + D,O; 400.13 MHz; 3 ppm)
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0.94 (d, J= 6.62Hz, 6H); 1.90-2.11 (m, 2H); 2.15-2.32 (m, 3H); 2.59 (d, J= 7.19HZ,
2H); 2.80-2.92 (m, 2H); 3.05 (t, J= 11.76Hz, 1H); 3.42-3.50 (br d, 1H); 3.58-3.67
(br d, 1H); 4.30 (d, J= 15.19Hz, 2H); 7.34-7.36 (br s, 2H): 7.61 (d, J= 8.19Hz, 2H);
8.12 (d, J= 8.16Hz, 2H); 8.21-8.26 (br d, 2H). Two exchnageable protons.

Example XXXII as HCI

"H NMR : (DMSO-ds + TFA ; 400.13 MHz; 3 ppm)

1.43 (t, J= 6.95Hz, 3H); 1.71-1.84 (m, 2H); 2.09-2.25 (m, 2H); 3.00-3.13 (m, 3H);
3.50 (d, J= 11.74Hz, 2H); 4.22 (q, J= 7.01HZ, 2H); 4.46 (s, 2H); 7.24 (d, J=
8.84Hz, 2H); 7.77 (d, J= 8.14Hz, 2H); 8.18 (d, J= 8.84Hz, 2H); 8.22-8.27 (m, 2H).
One exchangeable proton.

Example XXXIII as HCI

'H NMR : (CDCl; + CDsOD + TFA; 400.13 MHz ; 3 ppm)

2.22-2.41 (br m, 4H); 2.46-2.57 (br, 1H); 2.83-3.12 (br m, 2H); 3.37-3.53 (br m,
2H); 4.29,4.34 (s, 2H); 7.43 (d, J=8.41 Hz, 2H); 7.77 (t, J=7.67 Hz, 2H); 8.22-8.27
(br m, 2H); 8.29 (d, J=8.77 Hz, 2H); Two exchangeable proton

Example XXXIV as HCI

"H NMR: (CDClI3 + CD3OD + TFA; 400.13 MHz ; 3 ppm)

1.39 (s, 9H); 2.13-2.42 (br m, 4H); 2.45-2.56 (br, 1H); 2.80-3.10 (br m, 2H); 3.40-
3.65 (brm, 2H); 4.27,4.32 (s, 2H); 7.60 (d, J=8.37 Hz, 2H); 7.75 (t, J=7.88 Hz, 2H);
8.14 (d, J=8.36 Hz, 2H); 8.21-8.29 (br, 2H); Two exchangeable proton

Example XXXV in the free form

"H NMR : (DMSO-d6+TFA; 400.130 MHz ; 5 ppm)

1.38 (d, J=5.98 Hz, 6H); 1.70-1.86 (m, 2H); 1.91-2.08 (m, 1H); 2.08-2.27 (m, 2H);
2.82-3.17 (br m, 2H); 3.26-3.42 (m, 1H); 3.49 (d, J=11.71 Hz, 1H); 4.42-4.56 (m,
2H); 4.84 (sep, J=6.05 Hz, 1H); 7.22 (d, J= 8.89 Hz, 2H); 7.77 (d, J=8.10 Hz, 2H);
8.17 (d, J=8.80 Hz, 2H); 8.24 (d, J=8.14 Hz, 2H) One exchangeable proton.

Example XXXVI as HCI
"H NMR : (CDCl; + CDsOD +TFA; 400.13 MHz ; 3 ppm)
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1.23-1.36 (br, 1H); 1.37-1.55 (m, 4H); 1.75-1.84 (br d, 1H); 1.84-1.97 (br t, 4H);
2.15-2.29 (br d, 2H); 2.29-2.55 (br, 3H); 2.57-2.67 (br t, 1H); 2.80-2.94 (br, 1H);
2.98-3.09 (br t, 1H); 3.38-3.45 (br d, 1H); 3.54-3.63 (br d, 1H); 4.27, 4.33 (s, 2H);
7.42 (d, J=8.23 Hz, 2H); 7.71-7.79 (br t, 2H); 8.13 (d, J=8.23 Hz, 2H); 8.21-8.28
(br, 2H) Two exchangeable proton

Example XXXVII as HCI

'H NMR : (CDCl; + CDsOD + TFA; 400.13 MHz ; 3 ppm)

0.91 (d, J=6.79 Hz, 6H); 1.1-1.22 (br, 4H); 1.45-1.55 (br, 1H); 1.6-1.74 (br m, 2H);
1.87-1.97 (br d, 2H); 2.15-2.29 (br d, 5H), 2.3-2.54 (br, 1H); 2.78-3.07 (br, m, 3H);
3.34-3.61 (m, 2H); 4.25,4.30 (s, 2H); 7.71 (t, J=7.96 Hz, 2H); 8.11-8.18 (m, 2H)

Two exchangeable proton

Example XXXVIII as HCI

"H NMR : (DMSO-dg+TFA; 400.130 MHz ; [ ppm)

0.94 (d, J=6.61 Hz, 6H); 1.44-1.57 (m, 1H); 1.74-1.90 (br m, 1H); 1.90-2.03 (m,
2H); 2.05-2.14 (br d, 1H); 2.63 (d, J=7.15 Hz, 2H); 2.81-3.15 (br m, 3H); 3.38-3.48
(br d, 1H); 3.57 (d, J=10.60 Hz, 1H); 4.49 (s, 2H); 7.51 (d, J= 8.18 Hz, 2H); 7.82
(d, J=8.15 Hz, 2H); 8.16 (d, J=8.17 Hz, 2H); 8.24(d, J=8.16 Hz, 2H) Two

exchangeable protons

Example XIL as HCI

"H NMR : (DMSO-ds + TFA ; 400.13 MHz; 3 ppm)

0.94 (d, J= 6.57Hz, 6H); 1.44-1.57 (m, 1H); 1.73-1.87 (m, 1H); 1.91-2.03 (m, 2H);
2.06-2.14 (br d, 1H); 2.64 (d, J= 7.12HZ, 2H); 2.80-3.14 (m, 3H); 3.39-3.48 (br d,
1H); 3.58 (d, J= 11.09Hz, 1H); 4.50 (s, 2H); 7.52 (d, J= 8.15Hz, 2H); 7.82 (d, J=
8.17Hz, 2H); 8.17 (d, J= 8.12HZ, 2H); 8.25 (d, J= 8.14Hz, 2H). Two exchnageable

protons.

Example XL as HCI

"H NMR : (DMSO-ds + TFA ; 400.13 MHz; 3 ppm)

1.44-1.59 (m, 1H); 1.80-2.00 (m, 2H); 2.07-2.14 (br d, 1H); 2.85-3.23 (m, 3H); 3.43
(d, J= 11.20Hz, 1H); 3.57 (d, J= 11.07Hz, 1H); 4.50 (s, 2H); 7.49-7.55 (m, 1H);



10

15

20

25

30

XXXVI | O N O CO2H HCION CH. 412.24 XXXVI | | ON,\ CH
HCAIN33-3 CORH 420.21 XIL ON\ H3 O N -------- . " CORH
WaA208221%. i 0-N - , ', 1Nsoco2H 440.19 XLI o- rPQu/ER2008/057571
40co2H 458.3 WD 2008/ 152149PCT/ EP2008/ 057571 122 X

LIT O-N1lip 125

7.60 (t, J= 7.28Hz, 2H); 7.83-7.89 (m, 4H); 8.05 (d, J= 8.14Hz, 2H); 8.27 (d, J=
8.12Hz, 2H); 8.34 (d, J= 8.39Hz, 2H). Two exchnageable protons.

Example XLI as HCI

'H NMR : (DMSO-d6 +TFA+D20 ; 400.130 MHz ; 3 ppm)

1.45-1.60 (br m, 1H), 1.67-1.83 (br m, 1H); 1.91-2.02 (br d, 1H); 2.05-2.16 (br d,
1H); 2.72-2.86 (br m, 1H); 2.92-3.20 (br m, 2H); 3.36-3.49 (br d, 1H); 3.56 (d,
J=11.38 Hz, 1H); 4.47 (s, 2H); 7.49-7.61 (m , 3H); 7.68 (d, J=7.57 Hz, 2H); 7.76-
7.82 (br d, 2H); 7.87 (t, J=7.91 Hz, 1H); 8.10 (d, J=11.16 Hz, 1H); 8.15 (d, J=8.08
Hz, 1H); 8.24 (d, J=8.03 Hz, 2H); Two exchangeable protons

Example XLII as HCI

'H NMR : (DMSO-d6 +TFA+D20 ; 400.130 MHz ; 3 ppm)

1.45-1.60 (br m, 1H), 1.69-1.85 (br m, 1H); 1.91-2.02 (br d, 1H); 2.02-2.15 (br d,
1H); 2.71-2.87 (br m, 1H); 2.92-3.20 (br m, 2H); 3.37-3.50 (br d, 1H); 3.50-3.61 (br
m, 1H); 4.47 (s, 2H); 7.49-7.61 (m , 3H); 7.68 (d, J=7.59 Hz, 2H); 7.76-7.83 (br d,
2H); 7.87 (t, J=7.91 Hz, 1H); 8.11 (d, J=10.80 Hz, 1H); 8.15 (d, J=8.13 Hz, 1H);
8.23 (d, J=8.10 Hz, 2H); Two exchangeable protons

Example XLIII as HCI

"H NMR : (DMSO-d6+TFA; 400.130 MHz ; 5 ppm)

1.25-1.38 (br m, 2H); 1.38-1.60 (br m, 4H); 1.72-2.00 (br m, 7H); 2.06-2.15 (br d,
1H); 2.64-2.77 (br t, 1H); 2.83-3.16 (br m, 3H); 3.36-3.48 (br d, 1H); 3.56 (d,
J=10.95 Hz, 1H); 4.49 (s, 2H); 7.58 (d, J=8.07 Hz, 2H); 7.84 (d, J=7.85 Hz, 2H);
8.16 (d, J=8.03 Hz, 2H); 8.24 (d, J=7.87 Hz, 2H) Two exchangeable protons

Biological Testing:

Human S1P1-5 receptor subtypes were stably expressed in high levels in
HEK 293 or CHOK1 cells following transfection with corresponding plasmid
constructs. Although the native cells somewhat respond to S1P, the level of
expression and responsiveness of the antibiotic-resistant transfected cell lines that
were selected is much higher.
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OCO2H 457.9 XLIIl O N 1INl CO2H ./' 446.2 Exanple

XXVIIl as HCl 1H NWR : (CDCLl3+TFA+CD30D+D20; 400. 13
wOorws/1R1PM) 2. 15-2.32 (br m 4H); 2.49-2.59 (BCT/RP2008/057571

1H); 2.83 (t, J=12.40 Hz, 2H); 3.71 (d, 5 J=12.08 Hz,

2H); 4.32 (s, 2H); 7.41-7.5326m 3H); 7.55-7.69 (m

5H).; 7.98 (d, J=10.63 Hz, © 8.05 (d, J=8.04 Hz,
E?Nhe@ éu't'%@tedj C?'?Ssie?-@edzél@/" ﬁ%ﬁ\éﬁé%né‘éé{b‘("@ep%{'%ﬂ@d and,
aft&xg%' %eh%é?n@ﬁadé@' wef éckilé&'té% byk@ﬁ@#ﬁ?ﬁ?ﬁﬁ"%%@%@? in buffer
2.15- m 4Hj; 2.44-2.56 (br
comtinimg anmorwea(aes J=12. 04 Hz 2H) 3.70 (d, J=12.00 Hz,

§ }_%i;gg In&%’ﬂ) gggéyfgw%e (p%rfp‘%@%diésﬁlél_g % b%gch‘s%e gnembranes

susiehdbd iz, 202 hMT\ts- Evmhplﬂgeablo@nmwhgn%lﬁm}fmapl gnXXX5 mM
as HC 1H NWVR : (CDCl 3+ DVBO d6+ TFA + D20; 400.13

deqrypyrigopipg)inia dinap vglpn@@nofzﬂfbo ub Uw Qacggllqaﬂd wap; 0.5 nM *H-D-

r@hf%d@y(ié %br hcut%:tged tég é%f,e@c:e E@?fﬂézér% albpryg for 1 h

aftérsor 2I-I) pr@rﬁ:hb(aﬁonlen spetific/bihdingwas [definéd Florhitinculsations in
Hé J= 8.19Hz, 2H); 7.69 (d, J=
thezréfﬁsgﬂ@%Of M\Xsﬂ 82 (d, J= 8. 36Hz, 2H): 8.24- 8.32 (m

SH TP ERAGS DPLALEESSRIAT LG s HO pdfranes

Sumnﬂé@&hlﬂiﬂmE@H@Nﬂ%l@@ﬁﬁhdg??m@nmgd;lz J80 mM NaCl and
1.90-2.11

10%1@55('2[336?%7@@@@3@% szogg)@nyb[(ﬂ cgnyﬂ'% @'g_g(r@on specific
bméimg}é&%@df X éjlfz%the:gpl‘é%gﬁ%g%fﬁ@rm @rﬁad@a%@e?g%s\c@” S1P and

rec2djqor agadlsts énhances tHsfrecitiHpindhglRhémsasJnvese gigonistsyeduce it.

ThEaae Ssrplathl dlislied BV A SRERKER /6 £ "Seiice, Guoaipe full or

paMdlag@mE’Hﬁndlcéi%ul(ate thb-lnﬁir%'ﬁi‘ﬁctlv&'yb (i. a}o?éoﬂqg%ﬂméén ;.
11 yaiegl, reguifs saown ir ab[;a:1 mc@qaig than-gommowmq@f thgm’)ventlon are

ablf thepck Eg?te\]@ 3P S cepts: i’ﬁfﬂ gpé:ggr;c.:y(zgh’tn#r 6 jyet of s18 hself (i.e. with

full intrinsic activity and at nanomolar concentrations) without affecting significantly
S1P3 receptor.

Table 1: Agonist activity of selected compounds

In-Vitro potency

El)‘f Compound EC50 (nM)
Edg1 | Edg3 Edg5

¢ .
15 NYQA’QA)LOH 0.7 |>1000| >1000
O—lN HCl 0™ ~oH
NI,o\ N )
22 ﬁ)\f/N oH 2.2 |>1000| >1000
| | O—lN HCI O~ OH
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One exchangeabl e proton. Exanple XXXI'I! as HCI 1H NWMR

: (CDCI3 + CD30D + TFA; 400.13 MHz; 6 ppm 152.22-2.41
w@ boosns214H) ; 2. 46-2.57 (br, 1H); 2.83-3.12 (brroy/ERidps/057571

3.37-3.53 (br m 2H); 4.29,4.34 (s, 2H); 7.43 (d,

J=8.41 Hz, 2H); 7.77 (t, J=12B7 Hz, 2H); 8.22-8.27 (br

m ’)L Q9 2Q /rl 'I Q 77 I—I-) ’)I—l\ T\An er\han aahl e

Ty JJ O TTOoT

proton Exarrple XXXl V as HC 20 1H NVR: (CDg 3 + CPb30D
+ TFA; 40 13 MHZ ; i ppn) 1.39 (s, 9H); 2.1B-2.42|(br

) ;
4H) 56 b 3.10 2H) ;
r3n.2E | 3. 65 @/;%\@H(s zHJ;)V 'r7]r eond,
J=8. 37 Hz, 2H) @ (t, S, Hz, 2H); 8.14 (d,
WO €eX

=8.36 Hz, 2H); 8 21-8. 29 (br 2H); T exchangeal
T 45_Exa||p| e XXXV t18 |@ee Formr A NvR—
d

1
Q- d6+TFA; 400. 130 I\/Hz 6 gpn) 1.38 (d, P=5.98|Hz,
: . (m| 1H); R.08-2]27
s S E‘H); g.ze-s.zﬂé-%n 1H): |3. 49
S 56 (m 2H); 4.84 (sep,
5 Hz, 1H); ! (d J=8.89 Hz, |2H); 7|77 (d,
0 Hz, 2H): Qrm 17 (d,J1=8.80 Hz | 2H)- 24 (d
H) One exchangeabl e pr oton. Exanpl e XXXVI
R.: (CD +TFA; |400. 13| MHz; ©
B2 | WO 20 152149PCT/ P57571 184 1| 23-1. 6
br, ; i m 4H ) 1.7541.84 (br d, 1H);
.84-]1. 97 (br tO A\H); 2.1592.29 (br d, 2H);|2.29-2.55
br, |[3H); 2.57-2.67 (br t, 1H); 2.80-{2.94 (pr, 1H);
2. 98309 (or ,tH7 3738345 (br d, 1H 37 54-3-63
(br d, 1H); 4.27, 4.33 (s, 2H); 7.42 (d, J=8.23 Hz,
2H.ymph@germa Adag IassesseZil—b)n vigo 1Bxpehiménts. RdrdHdon@ ) ;Swiss mice

Str@dﬁ)&‘bl‘% & a ((Ptm & ST Chang@ﬁﬁ]'@%stglteézgpall%g%%ension in

:ceﬁul%%@@@éﬂ%g (ﬂ130]}_gr§’t1l74ﬁ$ ngrs%'&foreltﬁe é)}gg@rlrﬁ@ﬁts Blood was

takensan Bnesthetized, armﬂ)at Q’/oJJSO’Quraeel landosarﬁpl)es @llgetedsim EDTA —
coritgrggn&l’_%eu%@aug Xﬁ}é@é r?put%s_’_%flr@%giéeﬁ’ségﬁleré @oﬁ% ligng ABC
vet(h@m&i)toﬁwere(&h%%ﬁh@ gdrej on Exanple XXXVI11 as HC
15 1H NWR : (DWVBO d6+TFA; 400.130 MHz; 0 PPm) 0.94 (d,
J=6.61 Hz, 6H); 1.44-1.57 (m 1H); 174190(br m

18 s o i bl o Bl yon o
ableHp;acBvaté $tRP1 Jeddptd@ ihiajvolH) ; 4.49 (s, 2H); 7.51 (d,

J= 8.18 Hz, 2H); 7.82 (d, J=8.15 Hz, 2H): 8.16 (d,
J=8.17 Hz, 2H); 8.24(d, J=8.16 Hz, 2H) Two 20
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E&.N7Hz, 6H); 1. @bmpcﬁmd(m 1F); 1.[/3- 187 Lymptienia

191203 /m '_ﬂR’)1/I /h 2 64 (d

B 7 12 8 3. @@%83?699/89 at 24h
1H);35 0450(s 2H): 7.52 (d,

J= 8. 15Hz 2H) OL 2 (d,’ A7Hz) 2H): 8.17 (d, J=
8.12H7, 8.25 (d, J= 8 14Hz, 2H). Two exchnageabl e
félgotons. 30 Exanpl e XL as O_t‘H NVRat 1QrbyRe-868%6 yrmptopenia
. 400 ,F 6 F&Pm OH

after 24h
o)




1.44-1.59 (m 1H); 1.80-2.00 (m 2H); 2.07-2.14 (br d,
1H); 2.85-3.23 (m 3H); 3.43 (d, J= 11.20Hz, 1H); 3.57
w@ 2gosds2144. 07Hz, 1H); 4.50 (s, 2H); 7.49-7.55 poy/ERIdps/057571

WD 2008/ 152149PCT/ EP2008/ 057571 125 7.60 (t, J=
7.28Hz, 2H); 7.83-7.89 (m 4B¥; 8.05 (d, J— 8. 14Hz,

2L - Q9 27 lrl J=38- 12!4—; ’)I_l\ 834 lrl J= 39Hz

Bro e{é gecabl e protons. Exarrpl e XL | Eg)s50HCp 12 ’I‘Q/‘?Q\/é{t 24h
. (DN

A+D20 -~ A0Q 6 ppm) 1.45-1.60

(br m 67N1 (br 0. 91-2.02 (br d,

1H): [2.05-21 d, 1H) %86(brm 1H) :
9(

6 1(
2.92-13. 20 (br r% QH) 3.3 F d, 1H); 3.56 (d,
J=11.138 Hz, 1H); 4.47 (s, 2H) 7 4p-7.61 (m, 3H);

7.68 |(d, J=7.57 Hz, 2H); 7.76- 7.8R (br d, 2H); 7.87

(r, J=7.91 Az, IH); 8. 10 (d, J=11.16 Hz, 1A, 8 15 (d,
J=8.08 10Hz, 1H); 8.24 (d, J=8.03 Hz, 2H); Two
exchangeabl e protons Exanple XLII as HCl 1H NWR
(DMSO- d6 +TFA+D20 ; 400.130 MHz; 6 ppm) 1.45-1.60 (br
m 1H), 1.69-1.85 (br m 1H); 1.91-2.02 (br d, 1H);
2.02-2.15 (br d, 15 1H); 2.71-2.87 (br m 1H);
2.92-3.20 (br m 2H); 3.37-3.50 (br d, 1H); 3.50-3.61
(br m 1H); 4.47 (s, 2H); 7.49-7.61 (m, 3H); 7.68 (d,
J=7.59 Hz, 2H); 7.76-7.83 (br d, 2H); 7.87 (t, J=7.91
Hz, 1H); 8.11 (d, J=10.80 Hz, 1H); 8.15 (d, J=8.13 Hz,
1H); 8.23 (d, J=8.10 Hz, 2H); Two exchangeabl e protons
20Exanple XLITI as HCl 1H NWR : (DVBO d6+TFA; 400. 130
WMHz; 6 ppm) 1.25-1.38 (br m 2H); 1.38-1.60 (br m

4H); 1.72-2.00 (br m 7H); 2.06-2.15 (br d, 1H);
2.64-2.77 (br t, 1H); 2.83-3.16 (br m 3H); 3.36-3.48
(br d, 1H); 3.56 (d, J=10.95 Hz, 1H); 4.49 (s, 2H)
7.58 (d, J=8.07 Hz, 2H); 7.84 (d, J=7.85 Hz, 2H)
258.16 (d, J=8.03 Hz, 2H); 8.24 (d, J=7.87 Hz, 2H) Two
exchangeabl e protons Bi ol ogi cal Testi ng: Human S1
P1-5 receptor subtypes were stably expressed in high

l evels in HEK 293 or CHOK1 cells foll ow ng
transfection with corresponding plasm d 30 constructs.
Al t hough the native cells sonmewhat respond to Si P
the | evel of expression and responsiveness of the

antibiotic-resistant transfected cell lines that were
selected is nuch higher. WO
2008/ 152149PCT/ EP2008/ 057571 126 When cul ti vat ed

cells reached 80% confl uence, they were coll ected and,
after lysis, cell nenbranes were collected by
centrifugation and washed i n buffer containing

anti prot eases. Ligand bindi ng assays were perforned
usi ng 5-20 pg of cell nenbranes 5 suspended in 20 nmM
tris-HCl pH 7.4 containing 15 nM NaF and 2.5 nM
deoxypyridoxine in a final volunme of 250 pl. The
radi ol i gand was 0.5 nM 3H Deryt hro- di hydr o- S1P

i ncubated in the presence of bovine serum al bum n for
1 h after or 2 h- preincubation. Non specific binding
was defined fromincubations in the presence of 5 pM
Si P. 10GTP-y-355 binding was perforned using -5 pg
protein of cell nmenbranes suspended in 50 mMtris-HC
pH 7.5 containing 10 M MgC12, 100 mM NaCl and 10 pM
GDP. The radioligand was 0.025 nM[355] GIP-y-S and
non specific binding determned in the presence of 10
pM non-radi oactive GIP-y-S. S1P and receptor agonists
enhance the specific binding whereas inverse agonists
reduce it. 15The maxi mal stimulation elicited by S1P
was taken as a reference to define full or partia
agoni sm and cal culate the intrinsic activity (i.a.) of
conpounds. Typical results shown in Table 1

i ndi cate that conpounds of the invention are able to
activate 51P1 receptors with a potency simlar to that
of S1P |tself (i.e mnth full intrinsic act|V|ty and
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Table 1: Agonist activity of selected conmpounds Ex N
Conpound In-Vitro potency EC50 (nM Edgl Edg3 Edg5
wa2008/1521M10 HCI O0H O CH 0.7 >1000 >1000 O NeCT/EP2088057571
N,O 10 N I HC (;-NOOH
129

CLAIMS

1. A compound of formula (1):

(R3),
oo, e (m)
R6
_CO,R7

N—z\
R4 R5 CORS

wherein

X1 is a mono-, bi- or tricyclic ring structure selected from aryl, heteroaryl,

represents a 1,2,4-oxadiazole group;

heterocyclic group or cycloalkyl group optionally comprising one or more

unsaturations;

R1 is selected from the group consisting of hydrogen, halo, perhaloalkyl,
perhaloalkoxy, aryl, arylalkyl, alkylaryl, alkyl, alkenyl, alkynyl, —N(R2), and
cycloalkyl optionally comprising one or more unsaturations; wherein the aryl group
may be fused with a ring comprising 2 to 5 atoms selected from carbon or
heteroatom; further wherein each R1 is optionally substituted from one up to the
maximum number of substitutable positions with a substituent independently
selected from a group consisting of halo, —alkyl, —O-alkyl, cycloalkyl, aryl,
arylalkyl, alkylaryl and perhaloalkyl; and

each R2 is independently selected from, hydrogen, —alkyl, —cycloalkyl, —CO-
(O)r-alkyl, —CO-(O)r-cycloalkyl, —O-CO-alkyl, —O-CO- cycloalkyl, wherein r is 0 or
1;

Y1 represents a bond or Y1 is selected from a group consisting of —O— ;
-S(O)q—, wherein q is 0, 1 or 2; and -C=Q-, wherein Q is O, S, N-R’ or N-OR,
wherein R’ is selected from hydrogen, —alkyl, —alkenyl, —alkynyl, —alkoxy,

-cycloalkyl or —perhaloalkyl;
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each moiety R1-Y1, identical or different, represents a group that is attached
to the cyclic ring structure X1 and m is an integer selected from 1 to 9, wherein m
represents the number of positions on X1 substituted with a R1-Y1 moiety.

Y2 represents a bond or Y2 is selected from a group consisting of —O— ;
-CHo—; -C(O)O—; —C(O)NH—; =S(O)q—, wherein q is 0, 1 or 2; and —-C=Q—, wherein
Q is O, S, N-(R')2 or N-OR’, wherein each R’ is independently selected from
hydrogen, —alkyl, -alkenyl, —alkynyl, —alkoxy, -cycloalkyl or —perhaloalkyl;

R3 is selected from the group consisting of hydrogen, halo, —alkyl, -O-alkyl,
perhaloalkyl and —N(R2), wherein R2 is as defined above; and p is an integer
selected from 1 to 4;

R4 and R5 are independently selected from the group consisting of hydrogen,
methyl and —cycloalkyl or R4 and R5 together with the C atom to which they are
attached form a -cycloalkyl group;

R6 is selected from the group consisting of hydrogen, —alkyl, —alkenyl,

-alkynyl and -cycloalkyl;

Z represents a —cycloalkyl group, or R6 and Z form together with the N atom
to which they are attached a 5 to 8 membered heterocyclic ring;

the —CO,R7 and —CORS8 groups are attached to the same atom, wherein the
-CO2R7 group represents a —COzH group or an ester derivative thereof and the
-CORS8 group represents a —CO,H group or an ester or an amide derivative
thereof,
as well as their enantiomers, diastereomers, mixtures thereof and

pharmaceutically acceptable salts, hydrates and solvates.

2. A compound of formula (l) according to claim 1, wherein it is of formula
(I-A):



ON (1) oH 54 11. 8 ON1101 O

WO 2008/152149 PCT/EP2008/057571
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(R3),
(R1-Y1),, QD*YZ“\‘>< CO,R7
R4 R5 COR8
(I-A)

as well as their enantiomers, diastereomers, mixtures thereof and
pharmaceutically acceptable salts, hydrates and solvates, wherein:
5 X1,R1,Y1,Y2, Ar1, R3, R4, R5, m, p, R7, R8 are defined as in claim 1.

3. A compound according to claim 1, wherein it is of formula (I-B):

(R1-Y1),
CO R7
COR8

R4 R5
(I-B)

as well as their enantiomers, diastereomers, mixtures thereof and
10  pharmaceutically acceptable salts, hydrates and solvates, wherein X1, R1, Y1, Y2,
Ar1, R3, R4, R5, R6, m, p, R7, R8 are defined as in claim 1 or 2.

4. A compound according to claim 1, wherein it is of formula (I-C):

(R1-Y1 )m@ COR7
4¢COR8

R4 R5
(I-C)

15 as well as their enantiomers, diastereomers, mixtures thereof and
pharmaceutically acceptable salts, hydrates and solvates, wherein X1, R1, Y1, Y2,
Ar1, R3, R4, R5, R6, m, p, R7, R8 are defined as in claim 1 or 2.

5. A compound according to claim 1 wherein it is of formula (I-D):



O- N 101 O 62 ON OH6.3 O-N

WO 2008/152149 PCT/EP2008/057571

132

(R3),
(R1-Y1)m@Y2 °
: COR?

R4 R5 COR8
(I-D)

as well as their enantiomers, diastereomers, mixtures thereof and
pharmaceutically acceptable salts, hydrates and solvates, wherein X1, R1, Y1, Y2,
Ar1, R3, R4, R5, R6, m, p, R7, R8 are defined as in claim 1 or 2.

6. A compound according to claim 1, wherein it is of formula (I-E):

(R1-Y1 )m (R3),

R5 Ncore
(I-E)
as well as their enantiomers, diastereomers, mixtures thereof and
10  pharmaceutically acceptable salts, hydrates and solvates wherein:

R1, m, X1, Ar1, R3, R4, R5, R6, R7, R8, p are defined as in anyone of the
preceding claims.

7. A compound according to claim 1, wherein it is of formula (I-F):

(R1-Y1 )m@_Yz_ (Rs)p O:R
COR8

15 R4 R5

as well as their enantiomers, dlastereomers, mixtures thereof and
pharmaceutically acceptable salts, hydrates and solvates, wherein : X1, R1, Y1,
Y2, Ar1, R3, R4, R5, R6, m, p, R7, R8 are defined as in claim 1.

20

8. A compound according to anyone of the preceding claims, wherein:



10

15

20

25

30

Lynphopeni a was assessed in vivo. Experinents were
done in SwWss mce strain (n=5 per condition).

w@eovpasaids were adnministered orally in suspensPONEPIN08/057571
met hyl -cellulose 1°)/0 from 1h30 until 48 hours before
the experinments. Blood was 3383aken on anestheti zed
animal (4% i soflurane) and sanples collected in EDTA -
cont ai ni ng ovacuum t ubes.x-After 5 mnutes stirring,
cells \NBFG<\CO\ nt ed usLnQ ABC vet henocytoneter (Scil
veAmagl mal N pical results shown in
Tabl e™2 i ndi cate t Rt conpounds’ of the invention are
10¢bliphenyact i vate 51P1 receptors in vivo. Tabl e 2 in
vivo activity of selected conpounds Ex N

LyRphispesieeted fromithe gooum@angistng EI‘SS@Y(#OQeB ﬁg;q(go%haloalkyl
pe%%fbamm&l, aryl, *qnAak§, Gk By, alkyl, alkenyl, alkynyl, and cycloalkyl
optionally comprising one or more unsaturations, wherein the aryl group may be
fused with a ring comprising 2 to 5 atoms selected from carbon or heteroatom;
further wherein each R1 is optionally substituted from one up to maximum number
of substitutable positions with a substituent independently selected from a group
consisting of halo, —alkyl, —O-alkyl, cycloalkyl, aryl, arylalkyl, alkylaryl and
perhaloalkyl;

Y1 represents a bond or Y1 is selected from a group consisting of —O—;
-S(O)q—, wherein q is 0, 1 or 2; and -C=Q-, wherein Q is O or S;

each moiety R1-Y1, identical or different, represents a group that is attached
to the cyclic ring structure X1 and m is an integer selected from 1 to 5, wherein m
represents the number of positions on X1 substituted with a R1-Y1 moiety

Y2 represents a bond or Y2 is -CH,— or —C=Q-, wherein Q is N-OR’, wherein
each R’ is independently selected from hydrogen, —alkyl, —alkenyl and —alkynyl,

R3 is hydrogen and p is 4;

R4 and R5 are independently selected from the group consisting of hydrogen
and methyl;

the —CO,R7 and —CORS8 groups are attached to the same atom, wherein the
-CO2R7 group represents a —CO,H group or an ester derivative thereof and the
-CORS8 group represents a —CO,H group or an ester or an amide derivative
thereof.
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O OOH OH 0 at 10ng/ kg 86% | ynphopeni a after 24h

O N WD 2008/ 152149PCT/ EP2008/ 057571 128 ED50 =
wO20@8/1sm3Akg at 24h WD 2008/ 152149PCT/ EP2008/ OBTHER2002657571

CLAIMS 1. A conmpound of forrmula (I): 5 wherein

represents a 1, 2, 4- oxadi azollé4 group; Xl is a

8. el oG o8 piloRt by GOS8 il Sheren v2
re#E8&iits ARG LgHGONMPr i sing one or nore

10unsat ur ati ons; Rl is selected fromthe group
consi sting of hydrogen, hal o, perhal oal kyl,

2 kR RO beaqe By i B B ipbeqisB s, unerein v2
repte8ets i gshdane or nore unsaturations; wherein the aryl

group 15 may be fused with a ring conprising 2 to 5
atons selected from carbon or heteroatont further

o 1 e R BaRa ey e e B e B R iffereim v

represenis ta barehor +OdepedieNtCyQsel ected from a group
consi sting of halo, -alkyl, -0-alkyl, cycloalkyl,
aryl, arylal kyl, alkylaryl and perhal oal kyl ; and

_Zgleﬁ‘grAFé_?ocﬁﬁ?lﬁoﬁgdng&r@[?@goy?r%@rfég{>§§wlef brekd MYIEI98R) wherein Y1
repreS)er(teja“bcmﬁtl oal kyl -0- CO al kyl, - 0- 00- cycl oal kyl ,

whereinr is 0 or 1;
13. A compound according to anyone of the preceding claims, wherein X1

represents a phenyl group.

14. A compound according to anyone of the preceding claims, wherein R3

represents a hydrogen.

15. A compound according to anyone of the preceding claims, wherein R4

and R5 represent a hydrogen.

16. A compound according to anyone of the preceding claims, wherein R6
represents a hydrogen or alkyl and Z represents a cycloalkyl or R6 and Z form
together with the N atom to which they are attached a 5 to 8 membered

heterocycle.

17. A compound according to anyone of the preceding claims, wherein each
R1, identical or different, is selected from the group of a halo, an aryl, arylalkyl,
alkylaryl, alkyl, alkenyl, cycloalkyl, each being optionally substituted as defined in

claim 1.

18. A compound according to anyone of the preceding claims, wherein R1
represents an optionally substituted aryl group as defined in claim 1.
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Y1l represents a bond or Y1 is selected froma group

consisting of -0- ; 25 -S(0)g-, wherein gis O, 1 or
wQ@00ans214C=Q, wherein Qis 0, S, NNR or N ORPCI/EP2008/057571

wherein R is selected from hydrogen, -alkyl,

alkenyl alkynyl - al koxy 135cycl oal kyl or

hal oal 008/ 152149PCT/ EP2008}/. 057571 130

o058 R sPaP R apordIBa 1o PRAPS.0T i1g PEERING Fiafsteiein R7 is

ch@seH Pobn tHIALAIk, aFéﬂﬁr@éﬂlk 10 HB%rSW‘dIéC A|kylaefetr6é5¢cqé" &lkylaryl,

Xlandmlsanlneer selected from'l to 9, wherein m

-Alkg g dsert)sAlkyle -ﬁ\h‘ytb@ Cot Ope3lkylondlkyhr CX: O3 uiiiiitli t-BtkytO-C(=0)-

Oceicuudine TR G IE G SEREEE, futkfifad vy 2. Wiy
-C(0)0-; -C(O)NH; -S(0)g-, wherein gis 0, 1 or 2;

and C—Q, wherein Qis 0, S, N-QR’)Z or N-OR ,
whél-eh FORRaN aqc@“ﬂ'ﬂ@é‘@@ﬁ&@ﬂ@ of the PEgaesing elgifns, wherein R8 is

endt PRAT 01 Skt Gk PaNL P be: OItteropygle, wherei

thet hetefgaﬁcyme amoﬁhlemallt}%s@stlnyrédqgm =Maralkylat@Rlkyl-O-C(=0)-Alkyl;
A RNk LRSI EE o Rkis oAl i Ba Arvininarain the ary
groﬁ}]) is unsubsithtéd®r Bopat t%&@ﬁﬁ%?%e& h%ré‘ﬂﬁ%déﬂjoif BRGxy groups;

the group consisting o ydrogen, 1l5ne
-OAlkyECéaD)eterpaiyd; andORBky-6yethH<DANyE h t#@AkKyiaC(m@) Gycloalkyl;

oMV RN SR ST el Y SRR BB reprsent

a hydrkyén a‘t@ﬂnk%ﬁﬁ/blkyl aé l?:‘)flt‘llﬂalk"’}/ﬂOla W%@yléhb'alky?og hétéroaryl or a

represents a cl oal y group form

hetesoeyctie rgraup, hort eand &t a‘m’m tpgmh@rhwﬂhetyee{ﬂ @tamt tacwbighathey are

atdetslh b Teng e ndSHEIRER s conte®iy St kARG 0 or ekt

-OAIgI-O-C i@@ty@rdaw r NR¥eNNR* QR ChRtlrgr otipyrithei® amino acid,
ester der| vative per eof and the 25 - CORS8 9 oup

Wheegip e8a¢h sRa oy gareundareadesty e$e|6¢tegn ram deydrogen, alkyl,

BRI 20 AR, PRy dRo e, LCRIOBLIARRKR, peterooyk

hetecoeu\dake, mterearyhyaimcataeyd mhxéresmlthat@&]oaIMtD may be substltuted
2008/ 152149PCT/ EP2008/ 057571

by ORE; §r ’Bﬁ%ﬁ]PFBYt%r%y il §%‘8rtB%rP@f%r°C)‘r?'étrﬂ?§§’ W&E%P”%Wt'tmed

or Qu \;dg@tgg %lﬂ?él&(&él?/%m@ﬁﬁé ?@'t@gétﬁbF ﬁﬁlthribf@ rl\ﬁttrgéeﬁﬁfbm to WhICh they

arep atmheas ey &M neddds mamblemdn heterocycm mm |ccm§a|n|ng 1-2

o, Pyt el " B e o
susslhtesesitnhgarchg, Xdrdhalkil, hYerodaicoRalkitarffho, Rlkyiamino,

R7, R8 are d as inclaim1 or 2. 15as wel
dlaﬁ@"&"ﬁ@@s a@ﬁaﬁ@xmb@ylmm aleueardoniatinees t her eof
and pharmaceutically acceptable salts, hydrates and
solvates, wherein X1, Rl, Yl, Y2, An, R3, R4, R5, R®,
m21.A Bm Bandraecd@fmgﬁtiﬂama)nerbﬂhelpﬁfededjng Zlaim¥{selected from:

2008/ 152149PCT/ EP2008/ 057571 132
- 1-{4-[5-(4-isobutylphenyl)-1,2,4- oxadlazol 3-yl]benzyl}piperidine-4,4-
dicarboxylic acid
- 1-(4-{5-[4-(3-methylbut-2-enyloxy)phenyl]-1,2,4-oxadiazol-3-
yl}benzyl)piperidine-4,4-dicarboxylic acid
- 1-{4-[5-(2-fluorobiphenyl-4-yl)-1,2 4-oxadiazol-3-yl]benzyl}piperidine-4 ,4-
dicarboxylic acid
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(I-D) as well as their enantioners, diastereoners,
m xtures thereof and pharmaceutically acceptable

w@ 20084521y dr at es and sol vates, wherein X1, R1,PXI/EP2688/057571
An, R3, R4, R5, R6, m p, R7, R8 are defined as in
claiml1l or 2. 6. A conpoundlaécor di ng to claim1,

oo ospmati P TioBnkrebhens 2 dearincofier ot

yl]wﬁyﬁ?mamgmd@@lww@g@ept able salts, hydrates and
sol vates wherein: RI, , Arl , R3, R4, R5, R6, R7,

R8; 1ﬁ4€{5é4d§ﬁiqﬁﬂﬁp}é@eth¥|mﬁé ,8f4- OmﬁI@I@ébmlﬂbﬁyzyl}plperldine-
corrpound according to claim1, wherein it

449@@8'?55@%%’8?'3 15R4 R5 (I-F) as well as their

enafidnerritay| 1df4aﬁﬂ—(2f epsIBddpymethiibeenyihareafoxaatzol-3-
phar maceutical [y acceptable salts, hydrates and

yl]QQnZ\Y&P@@rldmeﬁl Ardicarbgxylaf® | Y1, Y2, An, R3, R4, R5,

e Pl R AT PP £2 4 Yaciazol
yl}méﬂﬂ‘yjf)blperldlne RY- dilsarsbeixgaan‘eed fromthe group consisting

o RS 0k B PR i B AR o
yl]unsgﬂﬁ!ﬂé\%m’% -fpt |8é“ﬁ%|owla€é’”p“ sing one or nore

tions, erein"the aryl group may be fused
Wi 1 moalome‘(lgyldeﬁb[{i 61, 2glinethyl-23 Chd@wdrdmlneofwalnﬁyﬁm 2,4-

het er oat her wherein each Rl is
OX%@ @%V Q{Helr@%dﬁwar@ﬁ?@ﬁ’é Y@ to maxi mum nunber
of . $1{@§51 Qlﬁ@lmeﬁhﬂ%BIletﬁoW b&nZofardpss yl)UeR4-oxadiazol-3-
i nd eﬁen ent y selected froma group consi stl ng of

yllernzy|}pipgridine-4 4ediganbpiylicgetoal kyl , aryl, arylal kyl,

A SO PEATLIN Y LRI Ty 90 B

4456|@)3q)0xyu¢1@c|e| n q |s O 1 or 2 and -C=Q, wherein Q
R1-Y1l, identica

i 1 R PuggplipbRD gD b ermsiaqo 3y IRRERuPiptigine-4.4-
dlC‘éHﬁ))ﬁ/{&éb@ ring structure X1 and mis an integer
r

oml to 5 wherein mrepresents the nunber
of - pqg+[5+ (8n-difftuokabiphbayl-4-yt)eld2 v dxadiazel-3¥ill benizgl piperidine-

4 ASTe8TRGHE Chr oin cach R 1 i ndependent Iy’ sel ect ed
L;ognohlé{ﬁr gﬁﬁﬂborbﬁfié@(}llpherﬂhjﬂ? BYA- oﬁﬁéilazé‘ll-@mﬂénzﬂﬁ%lbe?ld|ne 4,4-

dicarboxylic acid

- 1-[4-(5-biphenyl-4-yl-1,2 4-oxadiazol-3-yl)benzyl]piperidine-4 ,4-dicarboxylic
acid

- 1-{4-[5-(4-trifluoromethoxyphenyl)-1,2,4-oxadiazol-3-yllbenzyl}piperidine-
4.,4-dicarboxylic acid

- 1-{4-[5-(2,3-difluorophenyl)-1,2,4-oxadiazol-3-yl]lbenzyl}piperidine-4,4-
dicarboxylic acid

- 1-{4-[5-(4-methanesulfonylphenyl)-1,2,4-oxadiazol-3-yl]benzyl}piperidine-
4.,4-dicarboxylic acid

- 1-(4-{5-[4-(4-chlorophenyl)cyclohexyl]-1,2,4-oxadiazol-3-
yl}benzyl)piperidine-4,4-dicarboxylic acid
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R4 and R5 are independently selected fromthe group
consi sting of hydrogen and nethyl; the -0Q2R7 and

WO gOR85upups are attached to the sane atom WAET/BPI008/057571
the OQ2R7 group represents a -CO2H group or an ester
derivative thereof and the 18DR8 group represents a

o 4T e nsiRy 155 Floile  EpBttsise s Vi b3 oradiazol-3

| | a R nyone of the preceding
y]&néﬁwﬁﬂ?ncﬁgﬁ@gpgggﬂt@s a bond or -CH2-

10- 1A4d5ftﬁdaﬁd%rdwr@lethtgxy)@hanylbﬁe? éfoxediazpt-dcedi ng

yl}é%%aj}lélpg\'@deg%}% é % tgf at Egngr ecedi ng 33-|1al /rAr\s

q425Yﬂ1rél¢Qtﬁﬁ%ﬂh§xy@nbwmbtﬁyl) 102, 4-0x80B1-3- - C=Q .

ound according to anyone of the preceding

y']@rh'ﬁyﬁﬁlpewﬁ&ee‘?fﬁ digarbeyyliseils a bond. 13 A
wror 15 YRR oo B 2 4RI dRadl I eE b e Gh g
dicatbp@licdciiccor di ng to anyone of the precedi ng cl ai ns,
wh . t h
-ﬁ%%hﬂaﬁia%qﬁ’réﬁﬁé%léh%w%ﬂ@ B %esiazplr sy lonay ot ie-4.4-
dlcﬁﬂﬁf 20 and R5 represent a hydrogen. 16.
oun accordi ng to anyone of the preceding

cI all 18- [5Me$@rnpa®/lcyxmtwemtenyb) ‘hPdr-oxmiazol-al kyl and
ar, R6 and Z form

represe. aI k
yl]tt’ B%’re” r‘ten‘(fl’td'h(é Qt%l# 299whi ch they are attached a
5 19.(8. [311fmea.ﬁ%tﬁﬁhegﬂwelzebenzofuran eLZ/I -2 U0FRRYIBED|-5-
according to anyone of the preceding clainms, wherein
yl]eenay!}Rperidined Accacar@pancra@dent is selected fromthe

ikt A O et

dicas flt: raerdj in 30claiml.
2008/ 152149PCT/ EP2008/ 057571 135

o ado AT AIaHBICYFIOTh & W eRieiPR-HiTiathd - T nckpiazol-3-

L per hal oal kyl ,

yl]ﬁleitygpgc%ycﬁ%,E’ﬁmgﬁbﬁéﬁléﬁ%%gcl e, -alkylar yI

Al k§H{4 6T HeEnzallbheny)-Al X ¢ioxadazob B )(l)]bbhyyl}plperidine-4,4-

- Al kyl.-C(=0) - Al kyl, -Al kyl-OC(=0)- OCycl oal kyl, where
d'@l@%?é&@cycl e is optionally substituted with =0,

Al k 1 C -

B e B A2 K20 SR Plpib Bkcine
4,4rd>|ABthxyI|G aaidkyl aryl -OHet erocycl €;

opt| gﬁ;{gﬁa %&%&f#gﬂ @@&@S {ggqé@fﬂ% E %|-§-yil]ls)enzyl}piperidine-

4.4 @uetatﬁd ﬁ%é‘é.ao) Al kyl ; OAl kyl - C(=0) - Al ky! ;
- OAl kyl - O- C( =0) - OaIkI OAl kyl - C(=0) - Aryl wherein the
arylfl- {idéﬁéu@b@ywm?@ybrt aﬂ&%&ﬂta@fé)'stt']hﬁmtzél&iplﬂﬁtlﬂln@rﬂe4-

| ogen or al koxy groups;
d'C%AGCE{g’ 'EEE%O) Het er oaryl ; - Al kyl - C( =0) - OAl ky! ;
0A|1 Ky {54 %0)3- Wobmﬁehzt/l)phémdl]kv P46 4ia2élB- yI\]!tt@Tle )biperidine-
T, identical or different, independently

441’@'6?‘@9é<ﬁt'0 ﬁc'ﬁ'ydr ogen atom an al kyl, a cycloal kyl, a

hyd rSak -

Y RS AR o1 LRI B Y BB
dicathadylic heil are 15attached a N-containing Heterocycle

on I AP RSB K oxselre™> eemspieicner +-

dwgﬂxﬁwnéggblc am no acid, wherein each Ra and Rb are
I ndependently sel ected fronthydrogen al kyl ,
hydr oxyal kyl , -0-al kyl, al kenyl, perhaloalkyl,
-C3-CchcIoaIkyI, heterocycle, heterocyclylalkyl,
heteroaryl, and aryl, wherein the cycl oal kyl may be
substituted 20 by one or nore of hydroxyl, wherein the
het erocycl e noi ety may be unsubstituted or substituted
with al kyl or Ra and Rb together with the Nitrogen
atontto mhlch they are attached nmay fornta 5-6

T . T I
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1-{4-[5-(4-isobutyl phenyl)-1, 2, 4- oxadi azol - 3-yl ] benzyl
| pi peridine-4,4- dicarboxylic acid 30-
wdad 2q08A§849 4- ( 3- met hyl but - 2- enyl oxy) phenyl] - 1, 2Pd¥/BRB0S$/657571
zol - 3- yl I benzyl) pi peridi ne-4, 4-di carboxylic acid
1- {4 [5 (2- fluoroblpheny1-449&)-1,2,4-oxadiazoI-S-yI]b

o ﬁh@ TS oy phenth i ASAdiS 3% - dbersspiperidine-4,4-

dw%ﬂﬁﬂwhéaé% fl uor obi phenyl-4-y1)-1, 2, 4- oxadi azol - 3-
]| bénzyl | pi peri di ne-4, 4- dlcarboxylate

1. { A-{p 5 4-aygiohepylobenyibe [ sixediazpl 3-vibanoyiiperihne d.4-

diﬁ”'%&g&ﬁlhplperldlne4,4-d|carboxyllc acid 5-

1-4 #\@ﬁo(ﬂ(ébéﬂllc J@ﬂWI rrefbgl( :ztrﬂmyébur)&;eaym -ONadR aZs)dadBazol-3-

yl ] benzyl | pi peri di ne-4, 4-di car boxyl ate nnnonethyl
y']tler(zdﬂ}{?mﬂld(r@ﬁétﬁwrbﬁﬁwﬂﬁe enyl oxy) pheny1] - 1, 2, 4- oxadi a

70 ot pRAREHHoBERb bR ety PRI NE R biphenyl-4-y)-

nonomne

1 le‘(*)-bfkaﬁ@Z()%wﬂbémW}gmiS@Wﬁé -41- ancérbnw:tt?zol 3-
1Y s e Ry G PrOH S oKy eBen suh 4R TRoMD e 4-v)-

1 “Wﬁ’?ﬁ%ﬁbé‘W‘d""é R R e ot i an- 5 y1) -1

, 25 rhoowédopropbxBearbonyloxy) methyl 1- {4 [5-(2-fluorobiphenyl-4-yl)-1,2,4-

di | d
oS IRl Pt SR S 50, % et ol
3- yhio%%ﬁéﬁdlbt@&lo%ﬁ@rboﬂ#x?)&m qogyw -@- ﬁ’l%r@blphenyl 4- ]yl

1-{4 | uor obi pheny oxadi azo

1,20% dlapolp%wi]berﬁ@d}plmerlohn%ér%dmrbwyéaied

3y 6P Bl AL Sk T et Al § 2 Reezo o

yI]tier{z‘}f+}b@Je(’|élrrid4f4Ld1©értbﬂ5Rythé phenyl) 1 2, 4 oxadl azol - 3-yl
]benz I'l pi peridin ar boxyl

1-1% ?Setul%ﬁmw metJ/wLiL {%[@ém%qjqwgmeww%@%w?gpb%
b Iptrtr s ardesgiete, o 2

i’fluorone oxyphenyl) 1, 2, 4- oxadi azol - 3-y
I ]besmybbpxywrbmmexy)meﬁhydmethbbk)f(h[@ (2dudrobiphenyl-4-yl)-1,2,4-
1, 2, 4-oxadi azol - 3-yl ] benz

oxgiibgalsiieralaine Qi aadnbgaioosiats o
1- ifhe&rﬁw %%%ﬁ@%&iigf ﬂegixramrwr%btrw {a [gz@oh@ﬁ@ﬂ).pﬁeuw 4-yl)-

] benzy eri"di ne30 car boxyl 1"'c aci

1,214(0xa{iﬁlzpl431§/ﬂbemw_‘rpmﬂ‘r@m )drc‘hfdlceﬂmwle]tel 2, 4- oxadi azol
AL P B RIS 20
oxédléﬂol[ﬁyl(]tieﬁlzyﬁ}pg%ﬁ'lhme -4 A3didaimostyatel- benzof uran-5-y1) -1

4- oxadi azol
y| i BdaZ91(fpsquitylahaeyly ! £.4iocxadiggel Bivdbagzaminolcyclobutane-

1- 2,2-trifluoroethoxy)phenyl]-1, 2, 4- oxadi a
(" dﬁégigy{?%éﬁzyl)plperldlne 4, 4-di carboxylic acid 5-

1- -{ 3- {@Egs( Quru@rotapwénrgemﬂxmmxwaetdml B-yllb@ndylamatblazol
benz i peridine-4, 4-dicarboxylic acid
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f 1 uor obi phenyl-4-y1) Z, 4- oxadi azol - 3-
yli bé‘@Q@ﬂ(!Sppqu&Cﬁﬁb@n&'%yhﬂef@aIr bd4P-(@tneethoxynaphthalen-2-yl)-

1,20 L85k BB THEE A B b bt oxadi azol -3- A+
-‘/' Cafnmbﬁh)zylm $e{3-@2 ﬂaoﬂrbﬁmfémmtylm 2¢4-dxbeiazyl-3-est er

Di met hyl car banoy1-

y']bq%y[}Blp@E'dm%%ﬁod'%@ﬁéW@Fe4 yl) 41 , 2, 4] oxad i azol - 3-
yl] mﬁd%tllwyl fl'bglen@ % filﬁk?roﬂ ighRAPRXYA)-1,5 26khigsdI- ester

yl]be{rm-y[}ﬁbp(eﬂdfrieubBedlbarmm!yllyate4 yl1l) 41 , 2, 4] oxad i azol - 3-

%ﬁ%y ” ISPy eé@g'@&%n@o‘)’(?&mbgfﬁ){/h'{i B Siuorobiphenyl-4-yi)-

1214&3{1@2623@&]5% ARG oy oxadi az0l -3 A b
enzyl roxy-pyrrol id i ne-
carbonyl) plperldlne 4- car boxylic aC|d acet oxynet hyl
ester 4- Di met hyl car banoy1-1
-{4-[5-(2-fl uoro-bi phenyl -4-y1)41 , 2, 4] oxad i azol - 3-
y1] - benzyl | - pi perid i ne-4-carboxyl ic acid
i sopr opoxycar bonyl oxymet hyl ester
1-{4-[5-(2-Fl uoro-bi phenyl-4-y1) 41, 2, 4] oxadi azol - 3-y1]
-benzyl1l-4-(3-
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1-{4-[5-(2- Fl uoro-bi phenyl -4-y1)-[1, 2, 4] - oxadi azol - 3-y
wd beobaseayd 1- 4- ( 3- PCT/EP2008/057571
hydr oxy- pyrrolidi ne-1-carbonyl) - pi peri di ne-4-car boxyl i
c acid 3, 3-di net hyl-2- oxobutly# ester

LY 'eﬁ?@ﬁh{éi}ﬁ?‘% H-3fdiotor 4 Ametid 122l LG robiphhyl-4-
-53’2 ]4 @RAA-3 }B%’hkgl'}ﬁlﬁeﬁdIﬁé—r&@)ﬁYédrﬁoﬁ%l@

3 3- di met hy1- oxo ester

4-1 3- Wwwwemwmya\meﬂwi pigilyli t{45-t4-isabbtyighenyl)-1,2,4-

ok RO bRt o 2o - Derey

as- \/\@hdn@ﬁ rBeyIr1 -en B A-AiIE oBiphéngs 4§ )ep Ier-xadiaxd|L8-es
t hereof and 10pharnmaceutically acceptable salts, free

y']bQi‘rﬁYBP'ﬂWﬁW@r‘e&d&@@@MQﬁﬁt es. 22. A process of
h
o oA PELTRAHBRERR A9 £ 2R TC
yl]waﬁpﬁdrlgm MSdlogbbhylafé fep of saponl \f/\}/\l ng a .
oun or er ei
ot SRR e A Ghrob i ea asler 2 Ad RS 23 A
yl]ﬁrﬁgﬁgﬁ)eﬂﬁldgﬁﬁ%é‘ér’b ?Zyl%fea conpound of formula (I)

I'ng to anyone o [ainmse 1 to 21, wherein RY
anel/ drbeR&ylr W%é&#l@spotnphwaﬁiérylf mr&;410aadkaanb31 si ng
the react ng a correspondi ng conpound
vilbghzyg 9”(er‘i§l d'C?rﬁoi‘}S'aehl Y1)mY2 OH R4 R5 (11)
wher qL{l [BY2- Mljordlblpﬁbnylﬁ’—’yl )42 ﬁ%xa&ézol Tyfﬂ}lrbiar\(iyfa}f4e pyridin-2-

defined as in claiml a suitable sul onat i ng
ylcaehggeoy! )-pipesidine-4- carboxyll¢ acnddwmyl @gfet he obt ai ned

For mit 2 AP P RS BRI IE, AP 2ol o

yl]-dedz {8 petidiel-1ath®g it ack] ehm dster WO
2008/ 152149PCT/ EP2008/ 057571 146 gr oce

pr epdridimehylsaraaneemplolintb- G&rﬂwprﬁjpiaerwlﬁ Wit Pdﬂ%ﬂ'@m' -3-

RS
V- BRAINE plterih . ARalbdiie boid BRB) Gy Me@Dedter 76 |
C of r dsfdedd(2Aigiucmybiphiedyled-yf)dr M]&xéd\d)zol 3{yRberikyinsd-(3-
R3 Y2 -CHO (i wher ei.n . Yl, m X1, Y2, An, R3
Y pYRRUAGer ety TPerdiner b ok I i 68 Ruy Byl ester
f or mul
o T BintathlibafSarfiSyIL OIS (- Ructoligleny-4-y1)-[1 2 oxdbiazol-3-
yl]*@eowlﬁpmyrnmaﬁmmMIc elcigl lsepmppayaarboomxymeﬂgll ester

reduql 953 25Ol6RS BRI SBTR Y N 8hiaz Sl ST ey (3-
hydroxy-pyrrolidine-1-carbonyl)-piperidine-4-carboxylic acid
isopropoxycarbonyloxymethyl ester

4-Dimethylcarbamoyl-1-{4-[5-(2-fluoro-biphenyl-4-yl)-[1,2,4]oxadiazol-3-
yl]-benzyl}-piperidine-4-carboxylic acid 3,3-dimethyl-2-oxo-butyl ester

1-{4-[5-(2-Fluoro-biphenyl-4-yl)-[1,2,4]-oxadiazol-3-yl]-benzyl}-4-(pyridin-2-
ylcarbamoyl)-piperidine-4-carboxylic acid

1-{4-[5-(2-Fluoro-biphenyl-4-yl)-[1,2,4]-oxadiazol-3-yl]-benzyl}-4-(pyridin-4-

ylcarbamoyl)-piperidine-4-carboxylic acid
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(V) wherein RL, Y1, m X1, Y2, An, R3, R4, R5, p, RG,

Z, R7 are defined as in forrmula (1) and Pg represents
w@2@sosHaaed i ve group of the -COR8 group. 15 PCTEP2008/057571

Process according to anyone of clains 22 to 25, which

further conprises the additildhal step of isolating the

o e riEoR LAY PRAREY Y GO iy BDET A4 33-
hy@@RG i8R el RcaMEPYB-Hbeidift McdrbbRy®ladi BIB-8imethyl-2-oxo-

pharmaceutically acCeptabl e excipient or carrier.
buiBestese of a conpound of formula (1) as defined in any

o LSO b BRI 2 e

yl]-Behg@ppiperigireeh @ekbossliy acldd, 3adifgihii-a%d-60ty ester
patient in the need thereof. W)
2008A1E2BavntcetaTyaBiNgMmipeddine-1-carbgnyle{4-[5-(2-fluoro-

bipﬁgﬁﬂg{’-&pﬁé %??4]6%8%2?@’%-@1@n&kﬁ%@dﬂbﬁ@%&@ﬁ@%cheIB?d’ B8Ry

i'ng an reve
esteej ection, tissue graft rejection, imune disorders,
aut oi ne di sorders, jnflammtory and chronic
i n? aMifdt Sy di €1 BHOME( 8 ﬂ@ét%ra%m%urmmrss thereof and

phéﬁrﬁé’ﬁé%iic%rly 35&&5@'@@%%'&5 RIS ifc?rms?ﬁgﬁﬁqiéé and %o’vga?(s. .

nyocarditi's, atopic dermatitis, ocytic em as,
| ynphomas, multiple sclerosis, lupus erythematosus,

inflanmmat ory bowel di seases, diabeteg nellitus

ol Froh P ECRER I RieRar e Ph & FATROHET qShordiBEgtan anvone of the
précbling Blairi§Pwhere MNESHRNA A1) RPLS H RO RS is OH comprising the

pollyrryal gia rheunatica, uveitis, vasculitis, .
stepsolesepaniying 8, carespondingr gorapeunedof feymeadhewherein R7 and/or

Re e hamany) SBERUTUARIOTII L  on associ acd w th

i nflammation, viral inflammation, influenza,
hepatitis, Quillian-Barre syndronme, chronic .
br&hchi Progess o BrRpsration; o . siemraundio fagrula (1) according to
. s . ’ . ) : .
onfEFE.) PRI P oSl RCARGTR, R ERERL o, 698 Rncion
comptisiggithg stepsnafer s, di sregul at ed angi ogenesi s or

excessi ve neoangi ogenesis. 15 31. e accordin
o ERaHNG SO PR B (Drei ogenesi & Jor

excessi ve neoangi ogenesis i s sel ected QrRIPCUl ar
angi ogeni C(fdi-se,asa@_act@d_t i
of di abetic retinopatHy, choroinda 3

n—-cohsi sting
4 Fg I:\ﬁ})ri zation,
macul ar degeneration. 20 32. Use accofding to
clai m 30, wherein said cHlcer selected fromthe group
wheegls iRst,iY1g rof X$0V2 dAYIRS, R4, IRSrahd poaret definganaseinsclaing 1 with a
tunor netastases. 33. Use according to anyone
suigable syifpratyg (6398t aRfler ei n sai d nedi canent is

25s|i tah ﬁn§ Ofhe! YBt&iftba EHI?M@G’SE%@&HP@% with a corresponding

intravaginal, intra-uterine or In
comgound of faxtriuba (111):

TRG /COZR7
N—z
H ~"COR,
(1
where R6, Z, R7 and R8 are defined as in claim 1.
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24. A process of preparation of a compound of formula (lI) according to
anyone of claims 1 to 21, wherein R7 and/or R8 represent(s) an ester function
comprising reacting a corresponding compound of formula (V) :

(R,)p
(R1-Y1)m 407 yz—@—@—CHo
(V)

wherein R1, Y1, m, X1, Y2, Ar1, R3 and p are defined as in claim 1 with a
compound of formula (lIl) as defined in claim 23.

25. A process of preparation of a compound of formula (lI) according to
anyone of claims 1 to 21 comprising reducing a corresponding compound of
formula (V):

R6 /
(R1-YT)m — X1 — yz—@—@T
R4 R5

wherein R1, Y1, m, X1, Y2, Ar1, R3, R4, R5, p, R6, Z, R7 are defined as in
formula (l) and Pg represents a protective group of the —CORS8 group.

COPg

26. Process according to anyone of claims 22 to 25, which further comprises

the additional step of isolating the compound of formula (1).

27. A pharmaceutical composition comprising a compound of formula ()
according to anyone of claims 1 to 21 with a pharmaceutically acceptable excipient

or carrier.

28. Use of a compound of formula (1) as defined in any one of claims 1 to 21
for the preparation of a medicament acting as an agonist at human S1P1

receptors selectively, for administration to a patient in the need thereof.

29. Use according to anyone of claim 28, wherein said compound is suitable
for decreasing circulating lymphocytes in blood in a patient in the need thereof.
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30. Use according to anyone of claim 28, wherein said compound is for
treating and/or preventing transplant rejection, tissue graft rejection, immune
disorders, autoimmune disorders, inflammatory and chronic inflammatory
conditions that include rheumatoid arthritis, asthma, pollinosis, psoriasis,
myocarditis, atopic dermatitis, lymphocytic leukemias, lymphomas, multiple
sclerosis, lupus erythematosus, inflammatory bowel diseases, diabetes mellitus,
glomerulo-nephritis, atherosclerosis, multiorgan failure, sepsis, pneumonia, optic
neuritis, polymyalgia rheumatica, uveitis, vasculitis, osteoarthritis, respiratory
distress syndrome, ischemia reperfusion injury, chronic obstructive pulmonary
disease, infection associated with inflammation, viral inflammation, influenza,
hepatitis, Guillian-Barre syndrome, chronic bronchitis, restenosis, grnulomatous
disease, sarcoidosis, leprosy, scleroderma, Alzheimer's disease as well as
disorders related to impaired vascular integrity, cancers, disregulated

angiogenesis or excessive neoangiogenesis.

31. Use according to claim 30, wherein said disregulated angiogenesis or
excessive neoangiogenesis is selected from ocular angiogenic diseases selected
from the group consisting of diabetic retinopathy, choroidal neovascularization,

macular degeneration.

32. Use according to claim 30, wherein said cancer selected from the group

consisting of solid tumors, hematopoietic cancers and tumor metastases.

33. Use according to anyone of claims 28 to 32, wherein said medicament is
suitable for topical, cutaneous, ocular, intravaginal, intra-uterine or inhalation

administration.



