WO 2010/ 112461PCT/ EP2010/ 054103 1 Oxadi azol e derivatives The present
invention relates to oxadi azoles, their use as nedicanents and their use
for treatwogoruiitiepl e scl erosis and ot her di seases. 5| nppampreawioss193 t he
invention relates to conpounds of formyla (1): R2ZQS Wherein R1,

R2i ndependently from one anot her dﬁnotM 'E?lé CF3, OCF3, ON, or NO2, OH,
10Sis OR3 or COOR3, Qdenotes (cCR¥PAlagplerdesivafives; s “Na-, Wienotes CH, Rs
Rai s GhtherpeesenRavetivdtrelatddab oxddiatdRss, tHe(rR3p2s nidicantavts A0 DeRiise @3, O00F3,
CON( R3)t2’ .NRBOEAW NPSOON%%ﬁtﬁb NR3S02A, O00R3, SO2N(R3)2, SOA or SQ2A, and
GlL, & UCRHEHIHERBIS TIPS LHBSHEP denote H, Hal, or CH3, preferably H,
Rbis A, CF3, CH3, Hal, O0F3, ON, NO2, N(R3)2, OH2(NR3)2, 20Adenotes a

| i ngar or _hranched al kyl having 1 to 6 0-.atong, . preferably 1 to 3 carbon

at of, SRRERR gt Perlbn Ay Wetmbdrds iR o Gooks. o NCRE) 2 and
wherei n one OH2-group may be replaced byrQ, . ,Q8R3-, -NR300-, -CO or S
and/or by -CH=CH or -CEO groups, R3is H 26nris 1, 2, 3, 4, 5, 6, 7 or
8, and ms 1, 2, 3, 4, 5 6, 78 rej east one of Rs and Rb
denot es CF3. and pharaa;c@ﬂ%wecept abl e derivatives, solvates,
tautoners, salts and stereoisomer® 30 eof, including mxtures thereof in
all ratios. WD 2010/ 112461PC£J P2010/054103 2 |

Wherein
R", R? independently from one another denote H, Hal, CF3, OCF3, CN, or NO,,
OH,
10 S is OR® or COOR?,
Q denotes (CH2)mX(CH2)m,
X is —NA-,
w denotes CH,
R® wherein R® denotes Hal, A, OR®, N(R?)2, NOz, CN,

15 COOR?®, CF3, OCF3, CON(R®);, NR*COA, NR*CON(R?)2, NR*SO2A,
COR?®, SO:N(R?),, SOA or SO2A, and G, G, independently from

one another denote H, Hal, or CHs, preferably H,

R® is A, CF3, CHj3, Hal, OCF3, CN, NO,, N(R®),, CH(NR3),,
20 A denotes a linear or branched alkyl having 1 to 6 C-atoms, preferably 1
to 3 carbon atoms, wherein one H-atom may be replaced by Hal, OH,
COOR?, CN, N(R%), and wherein one CH,-group may be replaced by O, -
NR?-, -NR?*CO-, -CO- or S and/or by -CH=CH- or -C=C-groups,

R® is H or A

25 m* is1,2,3,4,5,6,7or8,
and
m is1,2,3,4,5,6,70r8

wherein at least one of R® and R” denotes CF.
and pharmaceutically acceptable derivatives, solvates, tautomers, salts and stereocisomers

30  thereof, including mixtures thereof in all ratios.



I n anot her enbodi nent, the present invention provides conpounds of Fornul a
(AA) AA wherein Rl, R2, Ra, X, Q S and Ware as above defined and
phar macewoDcald/ym24¢cept abl e derivatives, solvates, taut@cEmEP20194a54183 and
stereoi sonmers 5thereof, including mxtwes thereof in all ratios. In

anot her,_e di ment .. the present.invention provides compounds, gff Forml a
(A0 R SeR gy R ek S ok S P - gthe BEGHIES Ay of by .
CH3 or CF3, 10Gl, @& independently from oner r denote H, Hal, or CHS,
preferably H And wherein Rb, W Rl, R2, Qa are as above defined. In
anot her preferred enbodi nent, the pvesentyd ~ah provi des conpounds of
Formula (AD) R2Q S RbAD 15Wherer 4 , RL, R2, Qand S are as above
defined. In a very preferred enbodi ate present invention provides
conpounds of Fornula (AE) 20wkefein Gl, @&, Rs, , RL, .-.2, 1-K R3 are
as defined above. Preferably GL, & are H WD 201 12461PCT/ EP2010/ 054103
3 OH Amheram& R RRsXi@ SisndBbare agefbiomedefined a nore preferred enbodi nent,

the presghati@0hicA) BEPLIIE GeRANI GRS, BOfMEEE shffs andsterecisomers

5 thereof, including mixtures thereof in all ratios.

In another embodiment, the present invention provides compounds of Formula (AC)

RA Q-s
RS
G, W= N R'
7
G1 \ / O/N
b
R AC

wherein R® is CH3, CH,CHj3, F, Br, Cl, or CF3, preferably F, CH3 or CF3,
10 Gy, G independently from one another denote H, Hal, or CHs, preferably H.
And wherein R°, W, R", R%, Q and S are as above defined.

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

R Q-8
CF,
)<
R® AD

15  Wherein G;, G,, R, R", R%, Q and S are as above defined.

In a very preferred embodiment, the present invention provides compounds of Formula (AE)

3

OR

e
R? N 0
N3
R® R
A0S Sl
G; o/N
R® AE
20 wherein G, G,, R®, R® R, R?, R® are as defined above. Preferably G', G? are H.

In a more preferred embodiment, the present invention provides compounds of Formula AF:



----...r \QH Wherein Rs is as above defined. In another preferred
enbodl rrent the present invention provides conpounds of Fornmula AG CF3 \/
N-- - / - - - /[WOHORWD2461- 0- NAG 10Wherein Rb i s as above defi med/EPboroanaher
pref erred enbodi nent, the present invergion provides conmpounds of Fornula
AG: ol OHCF3 VWherein Rb is as above defined. 15Preferred enbodi nents
of formula (1) are the conpounds of formula AH, AI AJ and AKK R2Z0O-s RAH
wherein Rb, Rl, R2, Qand S are as abov Rs denotes Hal, A,
OR3, N(R3)2, N2, ON, O0ORX 2, 0A, NR300N(R3)2
NR3S02A, OO0OR3, 502N( R3) 0/ 112 PCT/ EP2010/ 054103 4

3 AF
Wherein R® is as above defined.

In a more preferred embodiment, the present invention provides compounds of Formula AF’:

? AF’

Wherein R® is as above defined.

In another preferred embodiment, the present invention provides compounds of Formula AG:

R AG
10  Wherein R® is as above defined.

In another preferred embodiment, the present invention provides compounds of Formula AG’:

]
NﬁOH
CF3
N
O )~
O/N
Rb

Wherein R® is as above defined.

AG’

15  Preferred embodiments of formula (I) are the compounds of formula AH, Al, AJ and AK:

R Q-s
RS
N R'
S=V=4
O/N
Rb
AH

wherein R®, R', R%, Q and S are as above defined, and R® denotes Hal, A, OR®, N(R?),, NO,,
CN, COOR?, CF3, OCF3;, CON(R%),, NR*COA, NR3*CON(R?),, NR*SO,A, COR?, SO,N(R?),, SOA
or SOLA,



5RAK Wherein Ra, Rb, R1, R2, R3, W mand nt are as defined above, In

anot her enbodi nent, the present invention provides conpounds of Formula
(AL) Q&,wohao10fia®61l O- NAL \Wherein 10Tc is an al kyl haviPog/EP2010/06410%r bon
atons, preferably a CH3 group, Th is CH43, CF3, or cH2cH3, T is cH3, Hal,
CH2CH3, CF3, and one of r and Tb is CF3. d js 1,2 or 3, preferably 1 or 2,
bis 1, 2 or 3 preferably 1 or 2, 15GL an are as above defi ned,
preferably H R3 is as above defined, %re H, CH3 or OH20H3, G3 is
one of the follow ng groups:_. 2040M12461P / EP2010/ 054103 5 The
conpounds of formula (1) aré?pr abMy_ti ndi ng on receptors for

sphi ngosi ne 1-phosphate (Si P).,/S1P is a bioactive sphingolipid netabolite
that is secreted by henatopoie@ic cells and storedl and rel eased from
activa e nist on a famly of G protein-coupled
receptg?%”%ﬁﬁ%ﬁgftéﬁogggﬁgkgggﬁvﬁgﬂ%gghosphate receptors have been
identified (SIP1, 5 Si P2, Si P3, St' P4, and Si P5, also known as

endot helial differentiation genes, i ch,are Edgl, Edg5, Edg3, Edg6 and
Edg8 respectively), that have w degpregd cellular and tissue distribution
and are well conserved in human and ent spéb@ )f§fﬁqis involved in a
number of cellular funct/f ur@%@hl, prol'i feration and

10i mrunol ogi cal resp® @ e\ coypounds of the present invention are
preferably acting as S1Pr+#dgl Peceptor agoni sts and thus have

i mmunosuppressive actirities by nodul ating | eukocyte traffj cking,
sequestering Iyqphocytes in secondary | ynphoid tissues, and interfering
with cevthergie R, RnRerc R ohan eadm*raselas defingd abobe.ci ent i nmune response. The
invention is also directed to pharnpceutical conpositions containing such
conpounds and net hods of treatnent vention. FI¥@4¢ or fingolinod, a
non selective Si Pl agonist, exerts<m Gsup \q@ﬁng acfivity and shows
therapeutic effects in the treatm of relapsing-femtting nultiple
sclerosis. Nunerous publicatigns havgrbeen al ready published using this
conpound: Oyster %g A 'ev,ﬁ | nol 2023:127-59, 2005, Rosen H Nat Rev

| mmunol 5:560-570," 2085 "os-B/N Trends | mmunol

b

5 R AK
Wherein R?, R?, R', R?, R®, W, m and m* are as defined above,

In another embodiment, the present invention provides compounds of Formula (AL)

3

G T
G’ O O N G TC i
T (;—Z/ \(CHZ)d/N\(CHz)b . AL

Wherein

10 T¢is an alkyl having 1 to 6 carbon atoms, preferably a CH; group,
T is CHs, CF3, or CH,CHs,
T?is CHs, Hal, CH,CHs, CF3, and one of T* and T° is CFs.
dis 1,2 or 3, preferably 1 or 2,
bis 1, 2 or 3 preferably 1 or 2,

15 G' and G? are as above defined, preferably H,
R®is as above defined, preferably, H, CH; or CH,CHs,

G® is one of the following groups:



28:102- 107, 2007, Yopp AC Ain Transplant 20:788-795, 2006, Kappos L N Engl
J Med 355:1124-1140, 2006, Massberg S N Engl J Med 355:1088- 1089, 2006.

| mmunosuppoessimeséagent s are further useful in a w de vacrargoiof/ds40s oi nmune
and chr oni c 25inflamuatory diseases, imcluding syst erri c lupus

h h h h b
o e O ! b Sl LR BBl Do S Bk o SRS TR o2 cer
such agSTPPBNPss dlbmawsphuigowamaabcmtd that is sedrated dys epetqduiadiciog|ls and

i dos
et nyodies o B3 hm R AGTRATe S B an SRR b S AN KRR HSy are
al so u&efjplbd aceptord (@?CBD(Fhemp)hrmgoapemphosprmge reeeptofOinavieHehridsaaitified (S 16%;,

can er 0 m.as. Pat ent li.cati.on W2006/ 336

Caose T BELYSIC RS, 20 s PHOE Kbzl bR it B lay PRy TR e o
oxadi azEmJgé ldag:i \Ezng \aes E@Ig&ir@pnchn@lya, tpdmtemyb widespreasiudetitlat aridetibswe tistribution

cycl oal kyl § r om, Bi Chem Lett. 16 (2006)

50”5l ardBltBaBeR AR Wimah O P Shdf (T T hed T h i he pat ont
application EP07117921.2. WD 2010/112461PCT/ EP2010/ 054103 6 It has been

f ound t he c ound ent vention are.sel.ective Si Pl

oont st T IO DS BMBatlr el BabliRRERS sl STslaPathRIBENBRENES. e

pr é6 entimmuvelngicalnresismses. oimeaongeunds Gfdhemtese(lﬂ inveatidn pfmpmmmly aamlglay; usabl e

deriva SSats ut o sol.vat es_and stere oner s ,

el udisHs st (r R RapadF A Ty PG BRSSPl s ERID Bt s

nmedi canm,rkbc;ftertraffiomngrm;tmﬂarmgallydv’pbocmwlpmbmdasy b)’hptﬂosidasm |and witerthinghe

| nhi bi tlt?uc’ &n\{er LRs réd lé gtrla% qlmmum)rus Al r:I'he ny n| a(?cept or

si gnal M afvs et on |§| 3y%q d the %rp&%%t v gn{? i P Oef erably
conpri sie'ectedrkpphmdﬁacemtlcamcmn@swgommtammb stuble cGﬂ:E’odrﬂSgahdmeibqnimf treatment

esp Ci aI I yevhaw ng selectivity over the S1P3/Edg3 receptor. An Sl1Pi/Edgl

rec ptor seleec(hve agoni st has advantages over current therapies and
extends the therapeutic w ndow of Iyrrphocyt e sequest ration agents, allow ng

ot Fa37e0 8P fingditholl d Rol s B8 e OB HBoARE ok M TRoR el 4ifYand> T

i mpr ovehews thefrapeatic affests nuthe treetment bf de&arpsrmboemthng mnltlplerdolenaaus dmlrmard)lhs ot her

active nds_ or, t her The di azol nds
f or mul a?%?r%%?ﬁa ﬁ% § bereg a:';tr g%fﬁubh R T easdr?q {;D%a?/ogf O@ﬁfqp %rt‘]a(tgsl %ilﬁﬁr)]ug ﬁTér I ré?ls
usikfg t23el 27689, G%m@cg»enéﬂ&dat Rmklhmﬁmo&ﬁﬂGWﬁeZﬂ%e@osért Hvirérddsbemappt eci at ed

t hat r.ent Y pi r ar. t |ons action
tonper 201085107 P07, VepBal G FaSART 208 e, AR ROS, N ey VLS o
experi r%ﬁt1a24damm|2006nMassaJQrgaS$bEb@ JU\ﬂeﬂ%mﬂmmﬁQhé@@ﬁ se stated. Optinmum
reaction conditions may vary with the particular reactants or solvents

used, but such conditions can be determ ned by the person skilled in the
art, uslinn'gmom[tdrmi\@&gphisrdrealrihenuspafmdledN\n(dfsvar'éltgeoffamttdlmmung aablehenicat i ons

(oA TRREH YR Soall, Ty Bir® U S ErendPo S BRI ey,

(m nut eype Indiak{eted ﬂnelﬂrterlselnblammmniry bm/dzlldlsea‘a@ biliaty ((r_mhldSIIE} n?dalas and athpr (el ting
'diS e [

(acet o ey SN sty st Qg ahlies RBBUR PREPRE L Hpa@itienal ene,

BEIOOE E);asbndlmﬂ (amwmnub@nwbms GZBde(rreas lgm:mlmmt(ys)ls mmﬁ)jot%lg( Gea»telere;at eg oy

e L SR Bk B PIE P S SRS ¢

bi 80di phemythehapeptic mrg)rﬁ«a’rsrfoctheet)eatrﬁlkr(to( chn&euqoﬁwmﬂomrdnﬂdeuhem@ Dl EA
(dii sopropyl et hyl - 35am ne), DMF (di nethyl formam de), DVMSO

(di met hyl sul foxi de), DMSO d6 (deuterated dinethylsul foxide), EDC

(1- ( 3- dHatestt pplicatiomB/QROOPHB) 33 dédryibeaizuihzolws die)iyatiz8$ cérithietigraobiphperey

oni Zatrf-ngn&mth%tr gfgdiéé%‘ieoégr?vati\%szc%n(a%ir% Ia“f)her%}l G?oru)p’suggtﬂmeg %itlﬂ%néyc?o’allﬁvm
group are known from Bioorg Med. Chem. Lett. 16 (2006) 3679-3683.
35
Oxadiazole derivatives are described in the patent application EP07117921.2.



WO 2010/ 112461PCT/ EP2010/ 054103 7 (fl uorenyl nmet hyl oxycar bonyl ), HATU

(di methyl am no-([1, 2, 3] triazol o[ 4, 5-b] pyri di n- 3-yl oxy) -

met hyl eneWoi2osyhigded anmoni um hexaf | uor ophosphate), HPLC @lrgr2Rensanirance
Li quid Chronat ography), i-PrOH (2-propagnol), K2CO3 (potassium carbonate),

LC (Liquid Chromat agr.aph VD Au re S | recte 0.
(et hartia® oeh S et RERR Somapiney SRRt RSB Re{IRS IS y oot
( Met hyllmpmved bhanyacelbobieal) andvbr othér gropdehoxy- 2, 3,

6-tri net hyl benzensul fonyl), MAm crowave), NBS (N brono succini m de),
NaHCO3 (sodi um bi carbonate), NaBH4 (sodi um borohydride), NWM (N net hyl
nor pholTihegyeseNMRvémionl usas cdagoetdsof Resauiais emd plﬁ’&hﬁna@plhmamy(ym ddrevptivddy

N R e S e e Lo A e

ext r actthepreparbBdto{ 2 rediichineanipothiel teeathentanglior pﬂopbylax@of tistaseset iplctitioeri u m

tetrafl bor at trie Iuoro cetlc aci

(T, ey R0 apoatest b sBRyRTer v i rocani s BpFsofigfneiisg on
t he natolee of Rl, R2, Ra, Rb, W Q and S, dlfferent synt hetic strategies
may be 15sel ect ed for the synthesis of conpounds of forrmula (I). In the
process illustrated in the followi ng schenmes Rl, R2, Ra, Rb, W Q and S,
ar é0as Talbeuee gefsenteidvention ipesfel@blyrdoptpriees cdmpamde malich dréiaganistdioathel e

eadi |y RS eRLr Rl s oo B Sl B, R R o

comger ceadpltor s2atha ehgitmisae has egvamtageb@ver @pmnétﬂmemplestmdctactehdsym tmetapxeutlc
t
ner of naV & P pRBo e RS Ry Hoe B Rt e BN D688 opdr mut

(r). Relan}tlmp)m\mgwﬂd:aogns depicted in the foll ow ng scherres such as
tqueratures sol vent, or co-reagents, are given as exanples only and are
not “restrictive. 25Conpounds of Fornmula (1) and related fornul ae, wherein
Ra, Rb, ThRInveRAon f@rlaadre&tmm tble fanefhctuse afm)meducamanib‘er thernwmprdvethethioof

alternatjyv f, Formula (1 f or mul R1, R2,
Q and. b GERRNRP 058 B PR bR B Rl P Reeschni ques
wel | known by a person skilled in the art. SOGeneraIIy, conmpounds of
for rruI .
\R&i éd'ézmggg'HB?‘i'”r?&?cﬁ%rd goLormilaaayPe BiEPaIP AP R IRAALY §K318%8¢ ¢ he
esQ@r d;mﬁm@mateealscusmbdhﬂfdllaw(ng g)enemhmle&iods B8d ipmcadurabdt/wnlctmfappm:bl&tadi nor e
preferably R3 r tertbut usl on |t ons .wel | known
ot hoder ST o e urd el Eon i 6 R dRr 8P PR AR el
hydr oxioflesagsnidi smvmyzdetomad@gmen pmrheampmdﬂyalramndldens can @Ascbie Usdal umlessl vent
such asotr;n_r% h(.ii mu% Ihear(]) Q | %el’ aor y he %St ?l}eaotdn Orl‘ s%vlerr]] an
aci d, geﬁ& Bt A 20 eongfens ety suc 8" SX AT, a
t errper aulsad @tlbem@be@mdmbomtariefj@deterrmbedlby BeQergoresidredbn ;heeart IR%Tngfromtma f ew
S, hour to 24 h (Schenme 1). WO 2010/112461PCT/ EP2010/ 054103 8
Eé ft'%hs(g? rﬁ)ggdl* %? preparing ester derivatives of Fornmula (I")
sel ected bel ow Tert- butyI

T; f ﬁl— { giig %IFRNh%%?bZD é\{ dtion a%#TFEFng?gtll\)/eI?h?% e?"ﬁ?(i%%s_ Belbw? oxadi azol - 3-yl | benzy
N- (13- 51[Q3aqumlbbhthrmd (bFa4n)( R{litexd)p Itm!ﬂ@raml) MiiZl(Melgi péren) yu ¥l {bicBoreleny ad
:\f‘%gl f |nl1.l|8r ?gw rN_I ettgr mrtﬁﬁ @llﬁﬁg%}nﬁ&?mﬁ hgl B,erpipd(melting point), eq
i N3Q- yl(gqineatrit], nl, (ﬁ;lmhtewa}d_ (naizrolite®; ACNI (beatamirilg); BI«NP&’- @.Z2ni nate 10Tert - butyl
L 03~ U5l GiBHADIORBENG 1. £l IO PEBE e Blitdey Vet BEIRAY bh 2 tedn b 3B 22! -
CDCI3 (deuterated chloroform), CD30D (deuterated methanol), CH3CN (acetonitrile), c-hex
(cHex), DCC (dicyclohexyl carbodiimide), DCM (DCM), dppf (1,1'-
bis(diphenylphosphino)ferrocene), DIC (diisopropy! carbodiimide), DIEA (diisopropylethyl-
35 amine), DMF (dimethylformamide), DMSO (dimethylsulfoxide), DMSO-d6 (deuterated
dimethylsulfoxide), EDC (1-(3-dimethyl-amino-propyl)-3-ethylcarbodiimide), ESI (Electro-spray
ionization), EtOAc (EtOAc), Et20 (diethyl ether), EtOH (ethanol), FMOC



yl | benzypoxy] acet at e Et hyl

4- (2, 3-di fluoro-5-{542-(nmet hoxynet hyl ) -2' - net hyl bi phenyl-4-y1]-1, 2, 4- oxadi a
zol - 3- ylwpherongdsbut anoat e Tert - but yl PCT/EP2010/054103
3-[(3-{5[ 2- (net hoxynet hyl ) -2' - net hyl bi ghenyl - 4-y1]-1, 2, 4- oxadi azol - 3-
15yl | bepzypo ropanoat e Tekt - but . , -

31 (o (RB R SRRy AU ity aminedtt & ey o SHRRYI 9 oxadi azo
| - 3- ylnhdibylenglatipétbylepamoritien fbeafiudiaihdsphate), HPLC (High Performance Liquid

% e 2@%@%&@&&@%@%%@5@@{'r%z%d%“&%%fals'si‘&m’&érf)&na%e),“tefﬂgbiS‘Z0' -3-yllbenz
N- ( 3- { 2H2omatoheapby R MDautoprepnidtaky dirddted Ankbrep) WO H (e thaarddVigzO4 - 3- vl | benz

Y155 (NSl Fisl Fhass Abtometa) MTRE (Msihshiertyh Bheny it 492, 4- oxadi a

zol - 3- Mdthderz \8p 6xtyhpthgibanzemiselfohgt)f M(trydrowave), NBS (N-bromo succinimide),

N et Sﬂa%ﬁéﬂs@ﬁjﬁbtﬁ%ﬁgﬁﬁ%ﬁ %@E@il(?gqli_ura bgrohydride), NMM (N-methyl morpholine),

250x adiNMRI(N Gelgr gzt Rgboreincal, @ OPefrhebasytetate), Py (pyridine), PyBOP® |
et CK%%%&%?%lg%gfo%g{trzéf@{qu@anth'ong)’r{o%ﬂFrﬁ R RBROhath) YR (R RE- 0xadi azo
2- 4Bl or(@tehtibb fiithe),rBREN (Sojidrph el dxtractionst THTW{Pierpbntotidiold1 J))4, 08adi azol - 3-y

| | benzqat e le 13 stepl /112461 PCT, 054103 9. hyl

N (2 o e Bt TeFERG R A I GT bAEATTHO0 T SR G azor
3- yl | HEHERYLL-(Dkihd-agéa@hmataédeghy), UV (Ultraviolet).

N (4-{542' - et hyl - 2- (net hoxynet hyl ) bi pheny1-4-y1]-1, 2, 4- oxadi azol - 3-y11-2-f|
uor obenzoyl) - beta-al aninate 5Tert - butyl

N- ( 3- { Pbpen@ingohyhpngters aiRi; RZ,\RE) R3 VY @it dnoxS, rdiffngrht)syhibatid dtradte@estmay adi azol -
3- ¥l 1 hepzyl).- N; et hyl gl yci nate Tert-butyl . . .

N (Per CORELODRLF Ry afe KRl LORYMELD. Ininsiegaes iptod in the following

bi phenykhdmyd R, R2R4-R° owadl, andlS; 3reydd dimvedefibet in-thé desanatien. Ter t - but y

N- (2-fl uoro-5-{5[ 3- (net hoxynet hyl ) - 4- ( 2- net hyl pi perid

in-1-yl)phenyl]-1, 2, 4-oxad iazol- 103-yl | benzyl)-N net hyl - bet a-al ani nate
Ter t - bum general, the oxadiazole compounds according to formula (1) of this invention may be _

gl: ( 3[ }c lg)ﬁéﬁpga%(f f:ré\‘_% ﬁ%ﬁl%&?i%ﬁeﬁ%@%#@eﬁg@?%ﬂ Qﬁlcﬁ)'s%rllt?n%yr%ét%?igl%]a?elhc?t’c%?n?ﬁ(ea}gglﬁ/zOl )
N- @8- f laveitablebthed 2y (begirbecgdby kigniia@' synibietiy tdohpibees Thé follbjvirl, ggnéradxadi azol -
3- yllbe - N net hyl - bet a-al ani nate 15Ter t - but vl

N (O Y G SR R Ao e )7 FEl Moy b rmRpYE £ woRe8kad

i azol - Jompblimdsnafyformul (e Reptiinyaindéibes Jepittedirt tak following schemes, such as _

_Né)g 3;”{? 0 é{e}} ug%@%@%é}tggé ?og)(%ﬁngrﬁtg,yaltfé;gfz\/péggiﬁr%rlngleg%%[}ya]h-délérg Lbt dsficflieoxadi azol
N-(3-{5[ 4" -fluoro-2-(nethoxynethyl)-2'-nethyl bi phenyl-4-y1]-1, 2, 4- oxadi azol

-35:20 Ibenzl%)- hyd gl yci.na Tr-vajl,lt.lab12 :
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30  Generally, compounds of formula (I'), wherein R, R?, R?, R®, W and Q are defined as above,
can be prepared by hydrolysis of the ester derivatives of formula (I”), wherein R® is as above
defined and more preferably R® is a methyl or tertbutyl group, using conditions well known to
those skilled in the art, such as a metal hydroxide, e.g. lithium hydroxide, sodium hydroxide or
potassium hydroxide, in a suitable solvent such as THF, methanol, ethanol or water or mixtures
35 thereof, or using an acid, e.g. HCl or TFA, in a suitable solvent such as dioxane, DCM, at a
temperature between about 20°C to about 50°C, preferably at RT, for a few hours, e.g. one hour

to 24 h (Scheme 1).
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yl}benzyl)-N-methylglycinate
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4- ( 5- ( Zeftrmityl dicigoprohyltN - 2{5- 2k etHyb R tinmyraméthy Db iperd)-4-ytixiazl 4 axediadslygl ) - 3- et
hylbenZﬁLdehﬁ & alani

4- (5- (2P %e-az'%’P'P?tFl uor omet hyl ) bi pheny1- 4-y1) - 1, 2, 4- oxadi azol - 3-yl ) benz
al dehydert-butyl N-(3-fluoro-5-{5-[2-methyl-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-

4- (5- ( 25 ( et thyl ) -2'-met hyl bi phenyl-4-y1)-1, 2, 4- oxadi azol - 3-y1) - 2- net

hyﬁ%eni’gﬁ%f@(g' éﬁf”&ylséf%r}age particularly described in the exanples. The

c onpoufast-iftyl Naisopropy{N-J 3-{5al2e(neithoxiRhe thigD;2'-Reeth yRlipheny -4~y []-D, 2,40k dia zat-8-

define Vi n_be obtained in a 2-step protocol as outlined in

Scheneqlk}sgﬁzﬁg%e?dr'%lg%g?gp consists in the coupling of a carboxylic acid of

f or mul deft\iutyl Naj4e{5-[2rethyli2dinfluceonadth §iiphehpl-4-W1-) .2, datveadéd zol-RYjbdr2zy HRa, Rb,

15W Q,m qﬂﬂ?'?‘?iﬁrtﬁ defined as above. General protocols for such coupling are

gi ven BeT oW T R T Re exanpl es, using conditions and nmethods well known to

t h@de dlertbubyl N-(#-{5H2"-athyl-2-@rifluoemaetiey| jiphenyistis 1 i2t410)edienol-StgH2Afe®rdbénzyly-om a

car box;“_imc a?' dCir%\/l ) and an aryl am doxime (VI), with standard coupling

agents, s&t:r})(% Uf not limted to EDC, HATU, TBTU, in the presence or

abs enc § edfbubyd De@-clarh-SaS-[TEActhFHEAiflidvdihe thybbisharty by - 1sd -oratiazolil8h as DCM

ACN, THE or, 5%%\4: I‘?tcina tenperature rising fromabout 20C to about 50C,

preferé( P?/ d ) r}yo(-lryaaft‘aéw hours, e.g. one hour to 24 h. Alternatively, a

car box ylertebueyd iNA(2eflroira-8{ b 2-nfeth g-2- @iflyloranid tioyl Joipd el HaY]- n2y4-te@déazap8-ed wi t h

t hg.am gpxi VI ng conditions and nmet hods well known to those

sk??l eé(ﬂl W'Y é'\i@re%rjqulllﬁc'Q%% presence of bases such as TEA, DIEA, NWMin a

sui t ablTertdnity dh{2-fuocd 34S-[DEMethdkmeainy| PRH{rifladbroanetiempphan yideylk 1,8 i4raxafiiaaoh

about 20¢. t y preferably at RT, for a few 25hours, e.g. one hour

to 24 é'@gﬁze@gﬁﬁ?téﬁﬂqug%tgond step consists of the cyclization and

dehydr aterterutyd IN-(4h{S-[Q-eshdxgt2'-{ triff .etoraathgigbiphreny -4 -WI- 1t 204 -Dpadiazk-8 i tagmty8-N-1 ) .

Condi tin%}ﬁ I@ggnggven bel ow i n the exanpl es, using nethods well known to

t hose SKilY M the art to prepare oxadi azole, such as thernolysis at

t eBper dtedrtrityl idgmethyi(# 451 Rmdtoylbinituo ddndedhy oiphieodt4-yi- 1,200 xadsEzog3possi bl y a

m cro .far [ me conprised between 15 m nutes and 24 hours,

30pre¥\§}r§§%&;§/8$@'rnogbjt%lotﬁlfe in a suitable solvent or m xture of solvents such

as ACN,TeftHityl Ry ¢4 [B'echlddv2-(mathdxtymefitybbipheryl-dryllab2 drxediakol8-y ez @uh as

Dl EA, %AYH Ié’lgciﬁﬁ%r abutyl amonium fluoride. 35 Schene 3 HO01. (COCl),,

DVF, : OH, THE WRoWRb DI EA, THE, MeCN Ra Ra (M I1)W (Vila)(V)R
Tert-butyl N-(4-{5-[2'-chloro-2-(methoxymethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-yl}-2-

35  fluorobenzyl)-N-methylglycinate
Tert-butyl [(2-fluoro-4-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-
yl}benzyl)oxylacetate



Compounds of fornula (VI1), wherein Ra, Ro and Ware defined as above, are
either 5commercially available or may be prepared by standard synthetic

t echni quesQ 2an/heteei naft er described in the exanpl es, fe@cTaranplossiby net al
catal yzed coupling reaction or aromati¢3znucleophilic substitution on the

d v| b AI
compounde i PO E M o AR e R ety M S o R B e rRab BT
Eedob]t ailupexbe?)zwl)mmdthﬁ?i{/?mgtzggtcross coupling reaction foI I owid byOW \br e
ro [ . ]
par 1 curEn Y NS B o T R R RRS O B A Pedet  on
be]tmeeryl}aenzafl)l{\yrnelﬂmtgztymtame.(VIIi) Wnere Rc may preferablg/ be Br, | (();(b;i
e ester
o Eon gL TS B e P e e Bt S 4
(M ﬁaury&phé‘mw) I\Bnmtﬂgal%yomaté:hem Rev. 1995, 95, 2457, Takah| rol. and
Toshi aki t. 2005 573-3577). . t Vpj:
oS ek REI EIRSGA Bk e e SRR S o3 2B,
heat ed ygbenat)jiroumtitytgiymiread ure by traditional therm c nmethods or using
LS ARS8 A RS R B BB S oMl Lo o @
paI1Dag:yi}hemza{t)ai-yte1thmmm Pd( PPh3) 4, PdClﬁ(PPhS)Z Pd( OAc) 2, vvlth t_he
Dot opr TsPRVLH GanRr R B3R Pl GRS TR BRUEW R X S50B2RE> i oxane,
E/EOH mn@Wnet?ﬂIM|no)Athitehebglnfferent conbi gft: ons descglsb:d abov:f Im;)e/d
a
and " bortsr B 55 P e MENET el b ot SRt Y AR BARTAR | aa um
cat al yZed- mpw@qsqzﬁdmmﬂmmya@we Zﬁheadleml%tyl]@flwblmafnzyl}éﬂ\l} can t hen
be ydrol Stl ng conditions well known to those skilled in the art, such

as ut ntwelf/?nn T€d to the use of a netal 25hydroxi de, e.g. lithium
hydr oxiTeet;busyd tN-{Bri5H Y 2f-dixiedtey Imph gngt- &sem,ﬁm-loyahhazolda/l]bemzyt} N-uriethatd lecinat®©

2010/ 1 4 1P P vent ch th I t hanol or
wat er (J)Tr2 %)E%Hrg's[%&% gﬁ}ejm ?‘le n?@r‘vﬁ@ﬂ a(; $§OI ;%all]ﬁﬂ%r %n% "2%c to about
60C, pmedteylglptigatat RT, for a few hours, one hour to 24 h. Schene 4
5An alt a f__ o) la (VII),
wherein T%ﬁgb tt}ﬁbwgnﬁ%%\ﬁgrogoa {frﬁng aegh@%)&)v }9 fﬁ'ﬁgav“f uzul<:E 9&/{5;ura coupl ing
r edatt i dnotobemedrN-aretialidydindienzoat e bor oni c aci d or ester derivative of
for mul | ] Rd i n
tet r andetg T Sl Earariore 2 iR Rme By Rair T il o Bliesg: dppenairv
respectrme;tlaylgly@h@)a and (Xf) where Rc is preferabl y Br, I or a sulfonate
ester i we| | Suz ur ction
condi t|srur’[tl)lﬁl%(':\£1(3l{gS I} E (n romet%ﬂg)eqhg R ‘Pgi deSc a&op%gg- . The
resul t ifingrobsbap)- Naretlhwgltrrymhrtel yzed i nt o conpounds of for mula (VI1) under
?% ; I%ﬁstilﬁ%? ‘T\F\A{?-{?ygg@lﬁgg% ) -meqﬁ/lbgﬁ%ang’ ylél%% £ oxa(ﬁazrc])‘la-gfill}éenzyI)W—r Rd
methylglycinate
Tert-butyl N-(2-methoxyethyl)-N-(4-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-
oxadiazol-3-yl}benzyl)glycinate
Tert-butyl [(4-{5-[2"-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-
30  yl}benzyloxylacetate
Tert-butyl N-(4-{5-[2-(1-methoxyethyl)-2'-methylbiphenyl-4-yl]-1,2,4-oxadiazol-3-yl}benzyl)-N-
methylglycinate
Tert-butyl [(4-{5-[2-(1-methoxyethyl)-2"-methylbiphenyl-4-yl]-1,2,4-oxadiazol-3-
yl}benzyl)oxylacetate
35  Tert-butyl 2-((3-chloro-4-(5-(2-(methoxymethyl)-2'-methylbiphenyl-4-yl)-1,2,4-oxadiazol-3-

yhbenzyl)(methyl)amino)acetate



WO 2010/ 112461PCT/ EP2010/ 054103 18 An alternative route for the preparation
of conpounds of formula (VIl1), wherein Ra, Rb and Ware defined as above,
may be thwoaddvtizsm of an ami no derivative RaH of fornulPaT(E¥g)loos41an al kyl
benzoate of formula (Villa) or a benzoig acid of formula (VI IIb) as

LTl XL W SRR Y R ety S S e S

f r om alypbenZ0ndtbylpntnd)adétoe, preferably at RT, for a few hours e.g. one

hour t h. i H of . faornul a nb o used
nont - erduf - AR e e B e DR PP B £8P 30 e “obt ai ned
by addiyl}bbenyofN-amtlaﬂglyumaﬂerl vative RbH of fornula (Xh) to an al kyl benzoate
or 0|c a éféjxrlﬁ as ouytlined in Schene 6, under reaction
congl ti oWQred%% & %rgcffeg% 3 rbe?)ﬁmf %S'exarrpl es below. In the cases 10where
ester of forrrula (XI) is first obtained, it can be hydrolyzed into
conpounds of. |on desc e and i.n
v anol QB o8 Bt aebve bt PR AT o M e R A o BY K &t Petifo ana ( xn)
can be aadbleedem\esmﬂﬁwhylat(b WisarziorQ Fr(CH@)m((QGH@) wiim & %XNRb)ammﬂ,em RI,R? ar

Fesul g bR BATER BooRS PRRPS i) nouhene Ty FRPRUEE ARcgdl can

conf)esphmrfrdstm@ tegisforméeKinto thea]ongsﬂgﬁrdmgdnesyd)nstowlgrodgtzQM) tvbichlvageheski | | ed in

the art h..as but ng t.he use of an .q.  HC in a

L abreadgf i an Aind TEREH: RS, HlobPS Bt pelhes S riin e Fuberdithsst” & -
tenperacuﬁ)aN(Rss(ohg)nﬂmabnuR1 Rt ®*abo®’ aitm@;nepraefaeoamtschamem for 12h
to 48h. )mand vvher n Ra,
Ry aon ARTPLT s e PR RIING glrodeifiy Bidsklad &) ind baluopd MR RnBu S,
pr epar edtﬂmg;e skidentimrtoe agtndutbtasdut eatiinitgdés Swas ddagionabhditiordescthelisd of n t he

2010) 1 10y B e D0 B SRR Rk SR S anahea e

(I Xb)  reespaoniof éeyconsnouhdaisft fartukeof™ I)wnthtaaiutabletalnﬁné HNI(Rat) CtH})n(S‘ affbels
corresp, ndi_n [ hi b shhLori Ihe addition
of ¢ ne PaTPPURES ReBla: ekt R Rephd R el iReR g dbols

t enper at ures rangi ng fron1about OC:Sohabeda 50C, preferably at RT for a few
hours, e.g. one hour to 24 haurs. 5 Alternatively, conpounds of formula
(M), wherein Ra, Rob and W arewdefined as above, nmay be obtained by netal
catal yzed cross-cou ﬁn% r ed ioh followed by Hy&K@bysis of the resulting
ester of fornula own Scheme 3 b particul arly, they
may be obtakned by Buchwal d- Har ty, qgéuplln% reacti on between an

al kyl benzoat# of formula (VIII) p¥ ;" 10wher e y preferably be Br,
| or a suR e ester such as triflatre, and an derivative,
respectively (Xgy orz*(Xh), using well known Buchwal Afrtw%g reaction
conditions such ol N Schene 7 bel ow (Muci, A & U§I\§r L.
Top. Curr Chen1|20 19, 131-209; Jiang, L. ; Buchded,

Met al - Catalyzed Cr 0g%- Coupl i ng Reactions (2nd EdltlonY”ZOO 2.7 699- 760) .
In a typical procedure, alkyk

respectively 15a Nﬁ@}@g&lva i ves (Xg) and (X redug sheated at various
tenperature by t herm c net ho rowave technol ogy in
presence of a base such as but TTIi ted tE"ARE onate salt, e.g. K2CGOB,
Na2CO3, Cs2CO3, and a catal ytic awmou & pa‘Iadlun10ataIyst such as

Pd( PPh3) 4, PdC12(PPh3)2, Pd(OAc) 2y wi h the possible addition of phosphine

| i gands such as BI NAP, X-phos, in an appropr| ate solvent or mxture of
s0|20€ntT&esnmho@E)r'ﬁl'dE),arlﬂ'@blaeImﬂ deBﬁHﬁvexaﬁI@orrﬁ\M(rH ) saleNdtedddfowwat er. Al l the

diff i d b I f

For mil St oD B R TP ORI eaRal e e BP T BB o t hose.

rs] kijl I edd(BF{St[beem&mbﬂ]r}sithI) azTgm?IbélmbnyIMWII 4, 4t-($xgsllmgglh(sgl}pj'f§tngl)emiﬁl hvdr oxi de.
r oxXi i

s s o BetpriaTslnoir ek e YRR R R R B SR ot o es

t her eof(4-(8{2-anéteoperaity-2-metsylbhighémbddébhRd-ckadat d-ay psHmahgianypmefranalbl y

at ZEI- (II % (f meE[‘hyIB !t’lrlflﬁbromthyl)% %enﬁw-yls-? 2244oxhad|a§8D§-%ph7enyl)methanol

(4-(5-(2-(methoxymethyl)-2'-methylbiphenyl-4-yl)-1,2,4-oxadiazol-3-yl)-2-methylphenyl)methanol

benzoate of formula (VII]) and (IX) and

(3-fluoro-4-(5-(2-(methoxymethyl)-2'-methylbiphenyl-4-yl)-1,2,4-oxadiazol-3-yl)phenyl)methanol



Pd( QAc) 2, BINAP, Cs2CO8 - R3Di oxane, 100C OH 111 WRbWRb 1 , Ra (X)) (V1)
(M1) I+ WRc Ra (IX) Alternatively, conpounds of formula (VMIl) wherein W
i s as defwoedioaoise and wherein Ra or Ro WD 2010/ 11246 PPUEPERBO300954103
20 formula (VII1p) or (IXc) respectively, in the presence of a base, e.g

K2003 i 90C. S \ f [ | sq.. b f d

12003 Bl 80 B RUB L) A AR BB 2 2Bt o o o
her ei naf)pleenyl)metiamobexanpl es. Schene 8 Conpounds of formula (VIII) are
ith iall, i b . b t d t het i
R e T B e e ST
( CH2) Olig mofeHRgriey lar(y@e2piNiedddn Zheoexap@tey. SO2Me, Rc is F, O, Br, | or

sul fonate ester such as triflate and 10R3 is as defined above, conpounds of

formula (M11), respectively (MIIf), (MIlig), (Villh) and (MM may be
pr epar dthebyetbodfor pedpadng aldebyuoe doivathesahdomgula gl t)ydelabtsd bddwyve (VI 11c)

fol l owed by ,an..SN2 reaction,.on.the benzyl, brom.ne deriyvatjv VILid), with a
sui t abresge g R Ymre A6 2 AR AP ERE e fo LS by Ber e a0 nc i
HOAc, aR(5aRtmbiblyb2-éritiadromethybipia@id-iyh- 1t hé-ozadiaasBeyibenzplddhydbol , THF or
DMF, an, al gohol,. e, hat .can be,used as.sol yent, an 15amn e.g.
N Ra) 258G RSB mel VB or kAR 2L o fRy i D o By PR e, O
notl0exdd merevedriiculdify, ddse@déd iDMke exaim@ed. enperat ure ranging from RT to 130C,
wi th the possible use of the mcrowave (see Schene 9). Hydrolysis of the
acetate group on conpounds of formula (Ville), using conditions well known
t 0 t hoStesdonipoends of fofeulal), whetaiin RASRD RE, RioW, 1Q, mntl &dare alefinet amatopver cad de i n
Et OH a a%gu or

200x1 GBI 0 Bar R dc 1o PRPRANES purert 2 kR s elanersiedh Yol o
t hose sknlchedxylic ddieofdotmula (M vath doumidatimeiofifdred at (v)meRSajn RY, Rﬁ,rl_ﬁﬁacﬂab,
C QTR0 i S5 o R Rl APy LB R A e
(VI'll klexaiimates caaindeonditiods asd stetirddsveglirkaben itathoke skibddinrteaatt iopepsieran @f | y
o (ARl o A BB S PR, 20
( CH2) Oldtardarddesiplindagenitse sechnad betrnat imttérbtoeXROPHATU, TRY, in the presence or
2010/ 11&%&?&0@ 0 /blazgezsoslu%/h%%AIJE% D?I%A NMM in a suitable solvent such as DCM, ACN, THF or
20  DMF, at a temperature rising from about 20°C to about 50°C, preferably at RT, for a few hours,
e.g. one hour to 24 h. Alternatively, a carboxylic acid derivative (e.g. acyl chloride Vlla) may be
coupled with the amidoxime (VI), using conditions and methods well known to those skilled in
the art, in the presence of bases such as TEA, DIEA, NMM in a suitable solvent such as DCM,
THF or DMF, at a temperature rising from about 20°C to about 50°C, preferably at RT, for a few
25 hours, e.g. one hour to 24 h (Scheme 3). The second step consists of the cyclization and
dehydration of the O-substituted amidoximes (V) to form oxadiazole (I). Conditions are given
below in the examples, using methods well known to those skilled in the art to prepare
oxadiazole, such as thermolysis at temperature rising from RT to about 150°C, typically 150°C,
using possibly a microwave oven, for a time comprised between 15 minutes and 24 hours,
30  preferably for 30 min, in a suitable solvent or mixture of solvents such as ACN, THF, Pyridine,
DMF, in the presence or absence of a base such as DIEA, TEA, or tetrabutyl ammonium

fluoride.

35

Scheme 2



Schene 9 AOH, 80C R3 ACH 130C, MWO0. 3 Al ternatively, conpounds
of formula (Mff) can be prepared by double brom nation of (V1lic),

f ol | owed W9 2hydnedeysi s of (V111inm), as it is described i rCBaireome/03403 The
reduction of the resulting 5benzal dehydg derivative of fornula (V1illn),
with a suitable reducing agent, such as but not limted to NaBl-14, yields
t he benzylic al cohol of (V111f), conpounda(¥1110). Transformat'q"-gn of

conmpoundssof formul @ (&111n) into co S of fQ(HﬁFAun a (Xl a) , pw Bt al

catal yzed £r®ss coupl} ng re!i%ﬁgt,\iﬂe%n or S react isgficeanw be p&mttophed first
Then t v ductt on gf¥ves the_correspondi al cohol_of.fornula (Xl a), as
outlined A Scheme M3 ~1@Scheme 10 0,"/30,\R3 RNBS, AIBNL. Py,nyfaflux CHCI,,

75C2. I—@l\ g 11.1 Wgs,rW/ Br RaRa Br (V (Viliim WO S
2010/ 11 61@@/ EP2010/ 054103 22 When Rb i s ACH2) nNR3S02A q; 2) NNR3COA,
wherein 0 and Ra, RY and Ware definéd gs above, conpounds /f (fornul a
(Xle) or (XIf) respectively can be synthesigze® from conpoefdsgeof fornul a
(XIc), as it is outlined in Scheme 11. Aftéf reduction of nitro group, the
resulting aniline (Xl d) can be trangcpemr®B i nto a sul phonamde (Xle) with
ASQ2C addition or into an am de (le)S 5with ACOCI addition, in the presence
of a base, such as but not Iimted to dEA, D EA;,‘Q NVM s

R R R
R R
HO._O (V1) DIEA,
1.(COCl),, DMF, DcM ~ ©1~.0 HN SN THF. MeCN
_ 2. MeOH, THF P HNTON " NN
w. | 0.0 o
Rb W
“ AN )
a
) W R® R R
Ra

Compounds of formula (VII), wherein R?, R and W are defined as above, are either

= - =

H
W
Rp DIEA, THF, MeCN

Ra

v (Vila)

5 commercially available or may be prepared by standard synthetic techniques, as hereinafter
described in the examples, for example by metal catalyzed coupling reaction or aromatic
nucleophilic substitution on the corresponding halogenated benzoic acid or alkyl benzoate.
Alternatively, compounds of formula (VII), wherein R?, R” and W are defined as above, may be
obtained by metal catalyzed cross-coupling reaction followed by hydrolysis of the resulting ester

10  (XI), as shown in Scheme 4 below. More particularly, they may be obtained by Suzuki-Miyura
coupling reaction between an alkyl benzoate (VIIl), where R® may preferably be Br, | or a
sulfonate ester such as triflate, and a boronic acid (Xa) or ester (Xb), using well known Suzuki-
Miyura reaction conditions such as shown in Scheme 4 (Miyaura, N.; Suzuki, A. Chem. Rev.
1995, 95, 2457; Takahiro I. and Toshiaki M., Tetrahedron Lett. 2005, 46, 3573-3577). In a

15  typical procedure, alkyl benzoate (V1) and boronic acid (Xa) or ester (Xb) are heated at various
temperature by traditional thermic methods or using microwave technology in the presence of a
base such as but not limited to a carbonate salt, e.g. K,CO3, Na,CO3, Cs,CO3, and a catalytic
amount of palladium catalyst such as Pd(PPhs)s, PdCI,(PPh3),, Pd(OAc),, with the possible
addition of phosphine ligands such as PPh;, S-Phos, X-Phos in an appropriate solvent or

20  mixture of solvents such as THF, Toluene, Dioxane, MeOH, ACN, DMF, water. All the different
combinations described above may be used. Alternatively, alkyl benzoate (IX) wherein R® is as
above defined and boronic acid (Xc) or ester (Xd) may be coupled under the same palladium
catalyzed procedure as described above. The resulting ester (XI) can then be hydrolyzed using
conditions well known to those skilled in the art, such as but not limited to the use of a metal

25 hydroxide, e.g. lithium hydroxide, sodium hydroxide or potassium hydroxide, in a suitable



pyridine, in a solvent or a mxture of solvents such as DCM DM, Pyridine.
Such diversification can also be perfornmed on a | ater stage, on conpounds
of forrmulwo@ebjo/mbksie Ro is NH2, as it is described hereipoafiieor0iossidhe
exanpl es. Scheme 11 R3 0, NA 0,R3 0 WLij LA Ra H 10( X1f) Conmpounds of

formula (VIlDb OA can be, s hes| zed from ound
(V1 1pob¥al T S et ReS Rt et R Sy RAh SRR, P BRI g
react i dmos atasit 20°G ® awut 60T€X praferSblyatr®T1r aToe hoesuk gl oge canpodads of
formula (Vila) can be then reduced %{éhstan‘fiard techni ques well known to

those skilled in the art, such as b imted to Pd/Cin H2
15at nosphere, affording conpbunds of formula (VIIb). Schene 12 H2, 10%

Pd/ C MeOH (VI 1p) N‘tBSLnat L6l orrpounds of formula (VIl), wherein
Ra, Rb and Ware defi ned z abongUeng'éx Y& prepared from conpounds of
fornmul a (XV)° a° two stép process, as outlined in Scheme 13. 20 The first
step is an haliggen- metal gxcha ypi cally but not exclusively, an
al kyl lithiumsfalt, such as nBuLi or tBuL The second step is the addition
of o2, at Jh¥’or° solid spale, as el ectrophile. WO

2010/ 112461PC® EP2010/58108 23 Br | WRb Ra(XV) 1. tBuLi (2 eq),

Et 20, -78C i R NaOH
(Xb) EtOH/HO
OH
® g
vn

R_
0w 04 on  Pd(PPhy),, cho
R Toluene, water
(Xe) 100°C
X
| + or
W ¢
= R o
R R™-B
(1X) o}
(Xd)

5  An alternative route for the preparation of compounds of formula (VII), wherein R?, R® and W are
defined as above, maybe via Suzuki-Miyura coupling reaction between an alkyl benzoate
boronic acid or ester derivative of formula (XII) or (XIIl), where R% is a boronic acid or
tetramethyl-dioxaborolane, with an optionally substituted aryl, respectively (Xe) and (Xf), where
R® is preferably Br, | or a sulfonate ester such as triflate, using well known Suzuki-Miyura

10  reaction conditions such as shown in Scheme 5 below and described above. The resulting ester
can be hydrolyzed into compounds of formula (VII) under conditions described above and in the

examples below.

Scheme 5
Pd(PPh,),, K,CO,
o 0. Toluene, water
R’ 100°C
a Cc
| N + R=—R
w
A R (Xe) O«_OH
R NaOH
EtOH/H,0 N
(XIl)  where R®=-B(OH), or B W . V\ll s
R? R®
O O\ 3 Pd(PPh3)4, KZCO3 (Xl) (V”)
R Toluene, water
100°C
| N + R-R° -
W =z R¢

a

R
(XIl)  where R® = B(OH)Zor B’ f



2. CQ2 (crushed dry ice) The nethod for preparing benzoic acids of Formula
(VI'l1) selected bel ow

3' -fl uor ow@-20metibwtynet hyl ) - 2' - met hyl bi pheny1- 4- car boxyPC&/ERed16/054103

3- (et hoxynet hyl ) - 4- ( 2- net hyI pi peri di n414-yl ) benzoic acid

a- (2, TV RN roihfor T e Bl BB Ol 48D Mgl R R ama ware
2 - met higfin@t 44 abdvieumay be titheyddditininpdianydmide denvatixy Rftd oatorrdula (Xg) to an alkyl

2- [(efjr?é)gpﬁ?ﬂ(t%ﬂfﬁ %@WO%} g)rzalb‘%%?p%ﬁ%qe ﬁgwlgﬂlﬂgf&w I dlgc§c&1eme6 in the

104 ( 2-optitrydl presenceofre duitable-tZs ¢ nsich @y, IDYEA i @ smduedt such as THF or

ZR) ’@E gagra%mﬁé’% l{/{a %Is'gg %@hl%qoﬁgég%fo%yg@togy r)ege(ﬁ[\% FR?Cflor a o fwour

2 -f I U@rg)-oﬂe(hmat ﬂo@émfwhlhbidpfiMiyé-Rdefdnmmw (Xg) eani ok also used neat, as

- chl h bj 1- 4 b lic . d . .
153+ ( mooB AT RgTENE BBt SR 07 s ol cacgifop ot an amino
2- (et rd@myame WH)of Zoren(uter (M) teoaroatiey! gh duite (iXaydr- aﬂbemzolnqu {IXb)aes dutlined in
2-eth th 1- b |
5. ﬁet ﬁ chfime%elup%r I‘S?CJTI ' 5? f%rf/pq?gﬁﬁrdga og? %ﬁgf}lc{hg eégmales below. In the cases
2' 16t hywheZe éster éflfummw(lhlylf)'éjlopmeﬁlﬂ4:am:ae Ibwkry)lylzed o compounds of formula
202, 2 thyl-1,.11-hj
2 o SR Forthh SRBTRI B un AN 2 e SRRk prig@tgmativel. an amino
-(di fdleumtmarmf fwdn)JLaZ(Xg)earirM)@l) paehy ﬁdded:msbentwélycto benzbnitrile (XIVa) and (XIVb)
2' -f1 t hyl ) bi ph -4- b .
par i cgrget g ircorBE T MEiohR BRRHEE Bo5E A bt SRl bR e fepmyng
wher ei henRinitrikXQf f@nmﬂﬂ()&/)acram tmhemydm;dzeaisnmhb@eorrmnndnag pstepatl)sdsmgcor ding to

Scheme 14 tlonof draxyl am n toth d|n stituted
bonS omcppgfen el i 1 R R R, k' oo AR RIS W oA o5,
as Et OH,.g.\wlen a saitabletselvpetrsachins Tﬂ-Engiemganbr @'rwabloantmlxmjﬁes theasiobut a50C,

preferably at RT,. f a fe e 2

D0t0r 1 19nerBuey Tsn BorGinihed D40 3ol RorEr PR 18 Rriy OB et hoo
for preparing am doxi ne of Forrml a Oc¢hpmed ect ed beI ow. et hyl

N-{44am no( hydr oxyi m no) et hy1] - 2- f | uogpbenzoyl | - bet a- gl ani nate tert-butyl
({4-[am no( hydroxyi m no ret hylRenzyl | hxy) acet BHe 5t er {- but yl

3-[{34am no( hydr oxyi m fo)net h nz thypa_%‘_no] prppgnoate tert- vyl
({3-[am no( hydr oxyi m kehyl ] benzyl acet ate et Hy F

4-{54am no( hydr oxyi m nopnet hyl] -2, 3-di#l uoro phenoxyl brt anoat e

N - hydr oxy- 3- (et hyl sul¢franyl ) benzenecardoxi m dam de t ertivebut yl

3-({34am no( hydr oxyi m no) net hyl ] benzy:Tl%oxy) propanoate 10tert-butyl

[ { 34am no( hydr oxyi m no) net hyl ] benzyl ynetHey et 1¥¢] acet at e

RH R°H
(X9) (Xh)
(Villa) (IXa)
] 1. (COCI), 1.(COCl),
2. MeOH 2. MeOH
a R°H
N (xh)
(Villb) (Vi) (IXb)

20  Compounds of formula (Vllla) and (IXa), wherein R?, R” and W are defined as above, are either
commercially available or may be prepared by standard synthetic techniques, as hereinafter

described in the examples. Typically, they may be prepared by esterification of the



tert-butyl N-{3-[am no(hydroxyi m no)nethyl ]

benzyl | -N-(tert-but oxycarbonyl)-beta-al aninate tert-butyl

N- { 54am Oy dviaz4eil m no) net hyl] - 2-f | uor obenzyl | - N- met hylPChatPas1aloasinnat e
tert-butyl

t eE f’ 43?{)6’%&%%@%%%@ %2} HEE\}‘ IYb])]ang (I )Jbl)lg)ers%gc |ve}§/I such amaburpﬁ rXi%dq%ttr?e
N- { 3d4arfomadiby df mmn'bsmt)nnlmgmm cHierfdewdithodo@iyt ythlbride, fatiotvet bbeheaadijltmmi afdiiee

153-[(2, 3- |h dr dr oxybe Zenec rboxi m. d

N - hydrs ﬁ a%@hﬁyﬁh;{%ﬁ\é% 6‘&‘?{‘5@&8 é)?%I EI? ﬁf ures ranglngafr%m about 0°C

4- ( 2- { [to ebdutB0t Y| drelierakyhyt R'l'sfdrylfé;why)luet boxyne Bedrltmlm beolNs- hydr oxybenzenecar b
oxi g dam de

3-{[(2, 3-di hydr oxypr opyl ) (et hyl ) am no] net hyl | - N - hydr oxybenzenecar boxi m da
m de 3-A{It[ab1'a$|(/é1y hoptpouped diyfbinauta (d])mebédrgin RINR? laydlk/‘vbagehtaﬁmedlesabmm;hmydmm de
,[22'; ;ar';) ?’fjtr}/ed by r%eta[ carpal eg' rggsoé upm]é]%anF h%'llgw%a&%yh droNS/S|s OPt¥1 ge%/u(ftllnrg];aés er

N- { 44anf ftmmmao@(b)xys shave) imSchgihe %élémd%@bmztycblaﬂwthey naly dleyobtaieddeby

ety SRR ST B PRI LERS) Btk b gl BB i oAb 1t €

444 no(Heyel Rbmy refenabiytdeydr] l'@' 4 sulfonotecrstayatch 25trifiate; bod wh amino derivative,
N-{ 4- h th b rt-but i nat
3 { ot hor BT O B RS A B S B SR RSkl "ot

est er tsbownbuSgHeme 7 below (Muci, A. R.; Buchwald, S. L. Top Curr Chem. 2002, 219, 131-209 ;
{\*ei f4g a’%@;( DY H QKWLM 80) Ll P’&itgﬁz%é’ brosN A qipNGRXABHEY2? EBbAy Rlodns nat €
N— { 44arﬁ9l6’(6tiydlm exypical pocaetrbydlkyl Dehiasbe ofo‘enmylia I(VINI) anxt M abetrespatidiynat e

SorlE: pmiho deavait AR 60N RIS Mhdled ARhELE REREX e B ARfibhal fBhfE S o nat e
N- { 44gmmetba§dwmfms)rwi nﬁbmm)alvetdftylm])logy nmﬂasmy:bexha)tiabe B\Hc‘mﬂlmlydtg]bymnutﬁitte a
N[ saaiibitionate il e ok e RS2y C5:9 Py an SRR C AT Pt P SRR YRS o1 v

i nat e tasrRd(BBIbyd, PACl,(PPhs),, Pd(OAc),, with the possible addition of phosphine ligands such as

N-{2-fl -3- d byl N i.nat WO
20{10/ lldiﬁéﬁpgfﬁh%ééﬁa)égg?ﬂg%&fgve Tehititd SRR Ehls e Bk R r¥kishgt
3- 2D 3- [Mibxdypdr Mle@tiaAﬁa}trDMIﬂw\xale)r- Ak treydiferestapmindtioasri eszribed epiveray bei d
tert-but t . o
N {5an et Ro PRl R esi8 ey 09 can b5 BB ALYPIZR Helehgegiipss g nown to
tert- bmmqsbébk[ll{adﬂranmemt( byathr amxtydt monionireet th e nseydfienmat tay pychroxidd, leud. dithdat e
Stert . . . . .
> (3 HPEGe s Ryghoas CLPRERTH GOYIRISEN DA SRR P MBS st o
N - hydrmmyantbl (ciyarrobznywate hyi mkxﬂjre\seﬂlbsddﬁahaiterhdatmm«% risieg frobudbout 20°C to about
2- l;l d I I t hyl t at

2 Sh ST sy N SRR PRI 1 o o acerate
N-{4 [ am no( hydr oxyi m no) met hyl | benSghkemd-q 2- net hoxyet hyl ) gl yci nat e
10N - hydroxy-4- (hydr oxymet hyl ) bepzgnggas boxi m dami de tert-butyl
2-((3-chloro- 4 (N hydr oxycar baaazcmadoyl Y benzyl ) (met hyl ) ani no) acet at e:
tert-but y| R’ Dioxane, 100 C

2-((2,6-difluore-4-(N - mydroxy oyl ) benzyl ) (net hyl ) am no) acet ate

{3-[am no(hydr\,\bxv|mno)nethyl]phenyllace C agi dyis nore partlglyl arly

described in the éxanpl e8? 15Schene 15 |11k N xai !ﬁ%l a) Conpounds of

formula (XVl), Y\{nereln Rl, R2, Qand S are defji ove &e ei t her
ai

comercially aVai | abl e or may be prepared by ard synt het ic_{ echni ques
wel | known to thgse skilled in tdm@caenar, Typi caldsy, when S is as
defined above, “compounds of foresfoa 20( XV a) meyy be pr epar ed Figy coupling

t he correspondi car boxylic ac?‘tia”ﬁfm(’f‘br la (XVII) to an al cohol usi ng
condi tions sueh_ as, but fot" | mited to the formation of the correspondi ng
acid chloride gorrpounds of formula (XVI1) with oxalyl chloride, followed
by the additi OEX of the suitable alcohol, such as MeOH at tenperatures

rangi ng from about OC to about 50C, preferably at RT for few hours, e. .9
one howtetnatigely leompoundssofi formiga 6dt)Iwheeeln ¥ isSstiafinad above anghwherein R*or R®

is OA can be prepared by adding alkyl bromide (Xi) or (Xj) to the corresponding intermediates of




25 be al so prepared with standard coupling agents, such as but not limted
to EDC, HATU, TBTU, in the presence or absence of bases such as TEA, Dl EA,
NWM i n t wo=wioabiee al cohol, such as MeOH, at a terrperatP(IfffEPbﬂmem about

20C to about 50C, preferably at RT, foppa few hours, one hour to 24 h.

V\0201/11 P 10/054103. electro hile 2 is a
eavi ng I R e G B S GG g oek, ¢ @bégae%"ﬁwgv%@ég%@ﬁe%f ]
base suBush arsankfohﬂmfén dzslald,lsd‘tmibd;rfdrmedios ebmeotndsrof formukt (y;, @hefeirsBf weRtissuch
as THF(ﬂ_| {Iuege %r iIn h% tBg)esencle of a phase transfer agent, such as
but not” T3’ 8(31 4ol (9% @ a %WBBFEH ures ranging fromRT to about

100C, as it is outlined in 5Schene Bghemet&rnatively, alcohol (XVIIIl) can
be transformag i gpto the correspondi ng nmesyl or tosyl groups, which can then
react with an Gﬁol (for X :KZC-OQDMF@Q"Can amne (for X = -NR3-), affording
conpounds of f‘ la* (XH 1 a espectl vely, wherein Q =

(CH2) mX( CH2) nmw RL, R2 m and S are de ned bove (Sche)meo,J,G) Al cohol
(XVI'11) can be gxi "di zed § hto the correspon ek@f%éxw I b), according
to Scheme 16. i) Then a reductive anination of t\ conpounds; fornul a
(XVI1'1b) with a suitable am ne, affords corrpot’i’ rOf forrrula/ Lc)

wherein Q = (@HZ()@((CHZ)mvmth X = -NR3- d RE, R2, mand eare defined
as above, accor/di fig to Schene 16. The d}f/?/gpent b r ansf or mat | ons) descri bed
“éé;

in Schene 16 be perforged Sk ¥6nBSunds of formula (1) with the suitable
substitution %¥patrern, as it is described in the exanples.

Al ternatively, raddition ®f an al cohol or an am ne to benzyl brom de of
forgula (XVI11@), as outlined in Schene 17, in the presence of a base, such
as but not limted to DI EA, TEA K2CO3, 20Cs2CO3, in a suitable sol vent
such as MeCN, THF, DMF, yields conmpounds of fornmula (XVib) WO

2010/ 1%@&1&6& ER3AAA Q\‘M}Qu% ameamnmqmacny aviila@leSrimdy be br@b@r)e&(b@d?éndar&( =

-0- ectivel d S are defjned as above. Schene

17 o gé{gt@eﬁ'q '@X’WP 'Y PP bgd\?r’ﬁj’teéﬁc('wi @)th%gw@@ﬁ%ﬁdp'ca@b N‘Sf‘ﬁ/és &2l a
(XIX) new,)on, (CRHR{FRMGACHYSD,MRMROKIF T K, f@*d’@)ﬁh@né%\és@r sbzsfh b&trmutém or

al kgl ati,on reaction, using conditions known t Q/
ar fi0an®’ a%a%%f&erit?@m%éaomnovﬂd% oz Bk feSP%‘i'V@EA(l i), 6\‘.‘8%|<V'Hh)<§ndat i on

vv'th LQ&/ O\/gl"r%by b&prélpiaeéoe Srondisatian lof Bhel ddgre S Hdm téldl‘]i”UeﬁlﬁatWét(Viﬂ deIbWb@l 8¢ to
er orned in a solvent such as HF or DMF, In t Bresence

of a bé’é‘eghgd%c" §°Dlt@\beﬁi’[¥b\br°@r€ﬁ)@erl¥?‘t"(%@¢'5§ Witha $UlRBlerEeU R é“?rh% Wd'oiof r om

RT to akeusivdin aceedis BEIt, 68y NdEXAtHORY, ¥n aﬁj%)hblaﬂ,ﬁsélllf—‘élgvﬂbmkﬂn @fe fornmul a
(XX) may be transforned intao conpounds of forml aqu‘?& JS al k | ation

reacti &H”e%%qnﬁﬁ‘gc?é??@ﬂ it SHONEN AN BCARE Sy 183 Rd @ﬁéo'é( Bl 8hd as

15dsscriniesl aelHNVRPD oSE iidTBte k3Itadd. NABA, h@a%&ﬂé’mé e6lventyfichdslnt ngni | i ne
al kyl ati on vvlth LG CHdNéF S, where LG is a |eavi nga%rouwsuch as but not

excl usi®Fe§Vey THF, o PAYPRYEIU S rapaing) R Td ESPOIE i n

the pr Ql%@@ﬁﬁleﬁlc@m}é@@@se%l@&heﬁ% &l Edroil/Eib.of He(iddtads gfesid @dIonouh&ierer at ur e

rangi ng:g fromRT to about 100C.
ormula (Vllle), using conditions well known to those skilled in the art, such as but not limited to
sodium hydroxide in EtOH at about 60°C, afforded compounds of formula (VIIIf). Sulfide

20  oxidation of compounds of formula (VIIli), using conditions well known to those skilled in the art,

such as but not limited to mCPBA, afforded compounds of formula (VIllj). Compounds of
formula (VIIIf), when Rb is (CH,)OH, can be further transformed into the corresponding alkyl
sulfonate (VIIIk) that can be used as starting material for Sy2 reactions similarly to (VIlIb), as it
illustrated on Scheme 9. Such diversification can also be performed at a later stage, on

25  compounds of formula (1) wherein R® is (CH,)OH, as described hereinafter in the examples.



Schenme 19 Al ternatively, conpounds of forrmula (XVI), wherein Q S, Ri1,
and R2 are defined as above, may be obtained fromthe correspondi ng aryl
fl uori de wal2bioy1i4s1ar omati ¢ nucl eophilic substitution wpCh/ER2eipanilde salt,
typically but not exclusively sodiumcyganide in the presence of

t et rabut yl ammoni um brom de, in a solw af sguch as DWF and at a tenperature
rangi ng from 25about 20C to about 1(?(9 ﬁr eferably at about 60C, for few
hours, e.g. 12 h, as it is described in Sc .
J. et al. J. Med. Chem 2007, 50, 3@BcHMetal lcatal yezeckocyahat i on of aryl
brom de of formula (XIV) can be u r at | ve—stTat &s shown on
Schene 20. Addition of Zn(CN)2 in/the presen e Ya pal | ad um,cat al yst,

such as WD 2010/ 112461PCT/ EP201Q/ 054103 28\§ t nBt limted to Pd2(dba) 3 or
Pd(PPh3)4, with the optional addftion of a Ilgand such as dppfopacaor di ng
to Maligres, P. E et al Tetrahgdron Lett. 3999, 40, 8193-8195), and zinc
derivatives such as but not linfted to Zn du3t fand &n( 0AC) cagcording to
Chi danbaram R et al Tetrahedr/fon L&#t8°c2004, 545, 18U9M¥444) in a sol vent
such as DMF and at tenperatyre,rarsing 5fro ‘Pﬂ T50C, [y i cal l,y 100C,
yields the ¢ tign.ef conp Unds of formul ar(Xl). The cyamatt ﬁo of aryl
brom de of mul @H¢Y) ca al so perfornfed i n"NHe™ih eRoeinof pal | adi um
with the us CchN—rerIVFW rding to Cout ur e ’'C™ Paine, A J. Can. J.

Chem 1985, 63, 111-120). Cyani qal, L;erga o Lntroduced by Sandneyer

reacti on, St\;’;lll’tl ng froman atid i @)% 10 as qutlined in

Schene 20. I't'€ transformation into n |ng di azeni um salt can be
e o

achieved with sodiumnitrite in the presenc a’Rm ner Inastel d, such as HC
inwater. It can then further ract with copper cyanjde, Tfrepured from a

m xture of CuCN and KCN, in water at a tenp€l#ture fanging from about 20C
to about 100C, affordi ng conpoungds of fornuba { XI) (according to

Barracl ough, P. et al. Arch. Phanmuask990, 323 B07wmdaR2)arcofheyStrarti ng
anline 15derivatives of formula ( vegh BT eif er contfétci al ayaj | abl e or
can be obtained by reduction of the correspd ganitro gr s_Pd/ C

cat al yzed hydrogenation, as described hereafter in the exanpkes. Scheme 20
201 f the above set out general synthetic nmethods are not appli¢dble to

o o D AR SRRt MM ot oat Be biete S A P ha BB MY, <O

accept &dﬂ|o&led&iylfthcﬂysis&igt(‘ﬂlllﬁf) @soumaimdﬂbamfm G&BerﬂteeSeTHiet ierdgetmnidimea:reerltie@di |y
t I he rat e as one

DB Penealad a8 e ek B 3e Rinfte OROR il < s RBeRPBH NS B BB s R Lo o

met Eomhgﬂed mNaBm @idmmdben?mdlamrhyﬁwld’edcqmmc?ma|(\glmrbhy'fhri]rts*'ordﬁn?]rp?31t assi um

t hoxl de Xl . e cal C ro enza | he cnoliln
0T o1 e Bl S S Kl i pom e R i e v R R Sl B 9P nes” o
2010/ 1baéﬁmla@'éé&iaaM%QSQh%%nmenmme@ﬂand‘ hieh dimeitcldactionegivebitee sal t i s

isolated b t di ti f - sol t. |
ome conesr el ol EERSE e KB B on or "he acia with a

solation of the cation (sodium et hyStiseraadat e, magnesi um ol eate), enpl oying
a solvent in which the desired cationic salt pregipitates, of can be

ot herw se i solateds: bI¥BSC/-(\:I)E|’:]NcenQ “R'ONn qrg,d addi ti Bof a_non-¥olRent .
According to a furthgic, geaer ak pr ocegsm 4,0Npo of & | (1), and any
subf ornul ae cdn eeen#e#t-eq/\}to aIteILHaJH—vec undses o e (1) and
any subf or nul e npl oyi ng suiff aple i nter-conv lgsn on techni ug;ﬁlo)well known

by a person slel°Ied in the arf &0
(Vllic) (Vllim)

20, Naglgord‘i’ Hto Jenkins, T.

(vnm)

0. NaBH, O.g?
MeOH
X | AN
— W __A__OH

(XM) (xm)



In general, the synthesis pathways for any individual conmpounds of fornula
(I') will depend on the specific substitutents of each nol ecul e and upon the
ready avawbDabioiie461of | nternedi ates necessary; agai h suClTERCM10/0541b&i ng
appreci ated by those of ordinary skill2pn the art. For all the protection

aoor o Vb oK' GRS i o TE R MR i SisE T e B ald B SRR RS
e s o S e Cona s o Jg nis SEne e = CWE’?’?‘? o at ed
o ST T s LGB REhertR TRAR T loublplrbB bR, PR eRRuReER o

of an &¥i opm batrensfoinvehihto ar: mpmjmammemmm A0 i aepitiatn beinscardamizie (XIf)

addj tlon f or nmu

cenber MR a8! Sl odhTRRRG T ina M i poOeBle iR ER B B i on
of t he pfyrrdaee Pasesolvayt drea mixtat efisolvdrts suchuist BOMe DMH, ﬁ’yn@ne Rrchnibatrsiftaatiom a
suitable s tion ul ti ng salt |s f Itratlon or
by evarsaP 2o TeERoy b AlaPEs oMol Robal ulrifiy ©) MiEE R s & 1

accept alekeideddercidfter irothe ®abmplesny be obt ai ned i n an anal ogous manner by
treating a solution of conpounds of fﬁhﬂEH? 25(1), which contain an acid
center, with a suitable base. Both ypes-of salts may be formed or

i nterconverted using ion-exchange resin techni ques.Oy°-Bependi ng on the
conditions used, the reaction tines are generally be meen a few m nutes and
14 days, and the reaction tenperature is b&O#en ab ut ﬁB@C and 140C,
normal |y between - 3010C and 90C, in parti®®ula dbout 0C and about
70C. Conpounds of t opmula (1) @ ﬁurth nor e beRonalned by |i berating
conpounds of the fornula (I) fromaq eir functi%nal derivatives by

-

treatment with a solfvollysi-rg—or-shy rg enonsrng agent 35 WO

2010/ 112461PCT/ EP20 Y 103 30 nor N@e no and? hydroxyl gr oups,
preferably those whi carry an am Ro- protec g gr ipstead of an H atom
bound to an N atom (m particular tfse wh Y a Rl\N group, in which
R denotes an am no-protecting group, |nst a of an p, and/or those

|@h carry a hydroxyl-protecting group instead of t g H atontof a hydroxyl
3 for exanple those 5which conforntto the formi (I), but carry a
COOR Gemengunds af farmidh (Rib)deheredy Ia(wm%c;capbetsecmeagecgtr@nI@ompnemtb(a\/cllIrm)f a

[
d| ffer g/t;]atot'rt_g serlguerttltal (a"r g%&ﬁ[)ao%@uﬁh@%pgai%rpgéjbﬁjp'Ilhgy E)onsI Qgﬂ‘ié ?tﬁllne(?j

nol ecuIS@hemeﬂﬁeTbe astiting campeunds| of farmuteh@yllpy careles theg rgd@eﬁbypta@eent ar e

L0 1 RESRlauEL ABNRAGLARILBEL sicidbaN Pl B CRR ARl R ERYAY, Of

sel ecti am no- prot ect own 1 n"general terms
and5r elaémesphem gffoudding wwpamna$ effgumtlalf)‘vléo)f or pr ot ectl ng (bl OCkI ng) an ami no
group agai nst chemical reactions, bgi,dhigh are easy to renove after the
desired chem cal reaction has been carried out elsewhere in the nolecule.
15Typi cal of ,sugh groups aree,oni N partlcular ° '§ubst|tuted Br“Substi t ut ed

acyl, aryl, araIKO%QE@fﬁyl ar al Kyb gt oups e tmgﬁﬁh1|£;protecting

groups are r ved—after—t deS|red—reaet#o reaction seqeence), their

type and size/lar'e furthernorge netogrucial; “rprefer ﬂﬁ'lﬁbglven to
those having J:20, in partlawhar 1-8, carbon : The ter 1 acyI group”
is to be understood in the broadest sense dn,connection with the present

pr oces@lteMmatively) oawouads of forpia (5. Weerelhdd 7 aRe 4Y Piﬂf%ﬁf'f‘bd aaea@repﬁayrb@

ar omat |rﬁe¢Hred1ﬁérﬂrc@ﬁ1¥)6hh(fs aaéﬂamra/{xw .@alt\rd@ s@,- s prickedliae o@ﬂineé in 8&bmd 13.
particul ar, oxy-car bonyl, aryl oxycarbo

and especi a
B 2Dk edr SHaI g Gelossm Ikt Lensp vatic Wpéew Drgtpe e PR AR ch s
acet yl ,saprfueh@eyBulinst BButiyThe secdh@klean®ite, adeiitioh oREORharnydsasieblid staks ay!
such as benzoyl and tolyl; aryloxyal kanoyl, such as POA, alkoxycarbonyl
such a$'§R¥PRY%y- car bonyl , et hoxycar bonyl , 2,2, 2- trichl or oet hoxycar bonyl ,
25B0C0O (tert-butoxy-carbonyl) and Z-SQmQﬁéhgxycarbonyl; aralkoxycarbonyl,
such as CBZ ("carbo-benz-oxy"), 4-nethoxybenzyl oxycarbonyl and FMOC, and
aryl -sul fonyl, such as Mr. Preferred am no-protecting groups are BOO and
Mr, furthernore CBZ, Fnoc, benzyl and acetyl. 30The term
"hydr oxyl -protecting group” is |ikew se known in general terns and rel ates
to groups which are suitable for protecting a hydroxyl group agai nst
chemi cal reactions, but are easy to renove after the desired chem ca
reacti on has been carried out elsewhere in the nolecule. Typical of such
groups are the above-nentioned unsubstituted or substituted aryl, aral kyl
or acyl groups, furthernore also al kyl groups. The nature and size of the
hydr oxyl - protecting groups are 35 not crucial since they are renoved again
after the desrred chenlcal reactlon or reactlon sequence; preference |s

oA ~ . a A~ T - 4



31 nitro-benzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyl
and tert-butyl are particu-larly preferred. The conpounds of the fornula
(1) are Iwbepwiaessiirom their functional derivatives - depEmpeg/0s4105t he
protecting group used - for exanple uspmg strong acids, advantageously
using TFA or perchloric acid, but also using other strong inorganic acids,
such as hydrochl oric actd or sulduunaes), agd,egcstrong organi ¢ car boxylic
aci ds, such as trichl ceti c2&6; @usherdnses) f oni ¢ acjpds, such as benzene- or
p-t ol uenesul f oni ¢ aci e p ™t iongal _Ilnert solvent is
possible, but is not alWay3 necessary. Suitable iner sBlvents are
preferably organic, for ﬁxarrpl e carboxylic 1l0aci ds, 8uch as acetic acid,
et hers, such as THF or Qi oxane, anides, such as DMF, “Hal ogenat ed
hyﬂr oci’ﬂrrbOﬁlahocJSfdﬁbre@‘é{l%gﬁdﬂé&tﬁ@fﬂoﬁnmbiml)ﬂ;aﬁﬁéﬂ IS%IOWUCh as net rd1ano:
et hano i SO ano ter. t he above-nentioned sol vents
are furatﬁ Fﬂ%&éﬁﬁygﬁfwﬁ%@blmw@%% ﬁ@é’&'q n excess without addition
of a flsr(trﬂtemo@memwm (méthp?rpeghmri ﬂ)tﬁerzdces.dprgferablr]y used |g t he foLm of
ac 70% perc rlc acid in the ratio 1. 15The
rea ti én(%ieg F”ei‘ﬁrleg %WV?BWQGEM E ¢ &ddvant ageousl y between about 0
and abaup- rﬁ@tﬁylptpbﬂ(ﬂrana)b S(th&moroemeth%é)éﬁztir@@@d((jm%f The BOC, ()But and Mr
groups q:an er e cleaved o using TFA in DCM or
Ie g ZERR- P B SBref iy oy P AP EUERE a: 15, 30C. and the FVDC g1 oup
can be mbmgvbdnat(a@wmatﬁymmamw @carmix@lcyacd t o 50% sol ution of

di mret h di.et h DVF at 15-30C. Protecting
groups%v@(gn@ﬁ%é’?ﬂ“ @"%M\FSH’%%&@%@ML?WF 8éﬂ‘PfCtdr or exanpl e CBZ, benzyl or
t heol i kiepasth@piperidit-he)avrmkétnoxyaicmp)bbnasie aéle, oxadi azol e derivative thereof)

can bec v, for le, b eat nent. with hydrogen in the
presenéh (ﬁ% im(?ﬁlyjﬂ IRgrid! ngﬁ-égg@%qog%hyﬁ)bﬁn@lq@q% catal yst, such as
pal | adiqunas)advwadih ggiperitih-y- W]IB @rifmmﬁéthyl)mnmcasrdcar bon). Suitable solvents

here are_t hose indi cat d I cular, for exanple, alcohols, such
e et ratTo st VPR Sl &9 B The“hyar ogenol yai o 1
generalzl-yhlcfbl’-z (rﬁdhoxgtm@thyllbﬁdﬂéﬁylam wresxyuebmen about 0 and 100C and

sure etvvee refer bly at 20-30C 30and 1-10 bar.
oge’in@T‘J\?r%‘?’%/ y@h‘g&dﬁ hé(g’éﬁ'ﬁ%' Eé’h@ fgr exanple, on 5 to 10%
Pd/ﬁ [ r2| (;ﬂfﬁtﬂimdyﬁietrmr) ?Wrﬂ@éxanﬁm:yl)blpm?r@l mbﬂagﬁyllwoﬁﬂd OfI hydrogen) on Pd/C in
met han t - ' es of suitable inert solvents are
hydroc%F‘H%’gﬂéﬁylgsg%@t‘%@%%g?w'8aﬁlfjet her, 35benzene, tol uene or
xyl ene;2- mbih«yri ﬂm‘ﬂ&d’ohﬁed’fmb@héﬁw& casmlyh@écrd ri chl or oet hyl ene, 1, 2-
di chl or, e{tﬂ Fg?ﬂ tetra br@r orreLhanZ]to tri- uor o- et hyl benzene, chl orof orm or
DCM  al’cERgrE tlypramghy € Mﬁcﬂ i sopropanol , n-propanol ,
n- kot anzq;t dﬂﬁethyﬁﬁt?bibﬁr@ﬁgblm C@‘bb}%ﬂls aciguch as WD 2010/ 112461PCT/ EP2010/ 054103
32 di et

eth diis her, tet rahydr of urane (THF) or di oxane;
gl ycol %’WH%P& ﬁ@U@ﬁO’HEt%QW%éWE}‘ GPPRBYICASKomet hyl or nonoet hyl et her or
et hyl e (diuseahettiiFRinmathylbibheryl-ddiagdoxpm) aciket ones, such as acetone or
but anonge m i met hyl acet am de, Nmet hyl pyrrolidone
( NVP) ﬂlﬂﬁrﬂ@t’@ji“Ofommgg‘e@%arg?ﬁy?? Pf'8s, such as acetonitrile;
sul f oxiigle®re patiahargsdedctitidiy thesetdniptégie (DIVBO) ; carbon disulfide;

carzﬁoxyl ic acids, such as formc acid or acetic acid; nitro conpounds, such
i tromet hane or nitrobenzene; esters, such as Et0Ac, or m xtures of the

sai d saztonqoﬁuads Bsfoanhgla ¢, vaesrsiapRhiR] ce@ndfsaare@eamd Qs atbtﬁliengari_b@btepbl%@'l or

KOH in wa ter/ THE, 1 ter{T hano at

t enper . ysed, for
A Elrogd RHEEne 57 py GOIBHELT B oRaES lo RegbErSionfing SRS ED

gxanpl ?:)enz?rtﬁ@ afé@trivta @01 Yin aTdBA/earod-dextdr‘ree)esammg, QO EP EtOBNWALLS, tﬁalngr md)r e

e acC ate n a convention ner a a riage r an rrae or

oo L EBel iy M e £bn T o TR ot B Y rite Bl ot T et Hon B bl

1580t h hobBto@4=+\H) - OEt , advant ageously in an inert solvent, such as DCM or

THF and/or in the Scheme 14




presence of a base, such as triethylamne or pyridine, at tenperatures

bet ween -60C and +30C. Therefore, the invention also relates to the
pr epar at iwo 20fo/tibs1conpounds of fornmula (1), and 20sal t #CriePe@of054103
characterized in that a conpounds of psrnmula A RaA wherein W Ra and
Rb have the neani ngs gi ven aé)ove and T is OH, Qpor a leaving group, such as

a, Br, |, imdazolyl, pent Iuo'_gophenoxy or tHe praduct of the reaction of
i sobutyl chl orof or mate 25 r mul a+,AoH Wher @i Is OH is reacted with
SQRL R,OH a conpounds of f | a B—H2B- wher R1 and R2 Q and S have

the meani ngs given above preferably in the presepnce of a solvent and of a
sui tabl e base, such as an anmille |ike TEA Dl EANOFNNMM or in case T is OH,
in the presence of a suitable condensation reagenDH such as EDC, HATU, and
the resulting 30product is cytfiized, preferably¥in the presence of an

om0 945 e itatinh B AR g e v

f or mul @thyl Ns{4daminefftydcoxyimioo)orehwif2-flucsolssaizog}- batamxgm@t t he specification,
the term | il or a reactively

nmodi fi é Eﬁﬁg@gaaqHg@%@g@%ﬁp@?bﬁé%@%@?g?&gﬁcggﬁ vated ester, an im dazolide
or A&l ky¢l‘§bUWb3?i,{Bda(minﬁﬁa’d'rqxginﬂnﬁmﬁwﬂmnzaﬂmhxlmm@p@balyoa’@t hyl sul f onyl oxy
or trif I vl oxy having 6-10 carbon atons
(pref ert%al#ltow &Eﬁé%PWSEOQ‘M'@@ﬁ%@?lﬁ?’%ﬁ%{|}§’§)ﬁ®%di cals of this type for

acti vatelﬂtyh4t55 [arhieotl‘wdrt%ximincgmetml]ﬁrﬁ difipdromheaoyltatimate eact i ons are

d th t andar d k h

rouben ey e bR Ao Bel oo kBRI | T ods o Organtc

Chenmi stt$rﬂ>sﬂy@dﬁdamhnO(méFOXema@meﬁtwbemf}my)pmommwat ed esters are

d t ; i I p t f HOBt

N D ar 2E0UE| Ko IR D i me AR rhRBBHIRER || 0% %L Cal y act i ve

forns (tert@u@bws{%misp(hydmweﬂrmmbm‘ébsnzw}%(tea@emQ@bomyﬁ)ebelaaanmé&)mar S
dth ) | vat f

an ‘?e#?%%?lﬁl-?ﬁaﬁﬂﬁg@ﬁb%%ﬁﬁ’n Bh&ﬁ%eﬂu%%ﬂéﬂ?\ﬂfﬁ m% H@ tfe‘?a( Oldnagol vates o

t he conpou to rrea tions o ner vent nolecul es onto
t he coMQHUBN%BH[@Wnb((blwmoeswmrg))methwﬂérfhlomheuayl} btmethyplyoieateor ce. Sol vat es
ar e, f L 3 t gderm

phar ng%eg?l cal{ J&arﬁggﬁyggoégwog@?@hgg'5q[u§?(%ba P;ﬂ R n‘?éthg bet? alra I@)%Earrpl e, the
sal165 SH(2, &@I@mem’i&mﬂioﬂ Nﬁefdfaxvmnzan%aaimklrstdamel ed prodrug conpounds.

The terN“thfoQ IpY4g ggéo&gﬁhbw%nzkﬁe&mwm%an conpounds of the fornula I

whi ch hav or exanple, al kyl or acyl groups, sugars or
ol i gopélp(tZr{&ee-batyd:{dmﬂtmh)swlexy}ampww -tuasaNetydnoxydes zenagartioxmidamider m t he

gg“ x:tﬁc{ges owosrﬂ)gpr%p%p}g ﬁ@%ﬁh@%ﬁ% F dﬁjxg)g ﬁ@gﬁaﬂ@(ﬁa%b escri bed,
for exanibis2- hydrquethylmamlnh]mtﬂ‘iyl}melydBwee?hzeme%poxnmldemictﬂ mula (1) also
O T I A
1:5, 1:taybutyt N{M}[aimlnQ(hll@I@@ylr’rﬂmﬁﬂhﬁeﬁwllﬁr@OpfmenZYihNanG}tpy'QlNelﬁetBabI y m xt ures of
ster eOitér?-BEtryi ﬁ-{@-‘féﬁﬁﬂU(ﬁ?éroxyimino)methyI]-2-bromobenzyl}-N-methngchinate
methyl 4-[amino(hydroxyimino)methyl]-2-chlorobenzoate
methyl 4-[amino(hydroxyimino)methyl]-2-fluorobenzoate
25  tert-butyl N-{4-[amino(hydroxyimino)methyl]benzyl} -N-(tert-butoxycarbonyl)glycinate
3-{ethyl-[3-(n-hydroxycarbamimidoyl)-benzyl]-amino}-propionic acid tert-butyl ester
tert-butyl N-{3-[amino(hydroxyimino)methyl]benzyl}-N-(2-hydroxyethyl)-beta-alaninate
tert-butyl N-{4-[amino(hydroxyimino)methyl]-2-fluorobenzyl}-N-methyl-beta-alaninate
tert-butyl N-{4-[amino(hydroxyimino)methyllbenzyl} -N-methyl-beta-alaninate
30  methyl 4-[amino(hydroxyimino)methyl]-2,5-difluorobenzoate
tert-butyl N-{4-[amino(hydroxyimino)methyl]-2-methoxybenzyl}-N-methylglycinate
tert-butyl N-{4-[amino(hydroxyimino)methyl]-2-fluorobenzyl}-N-(tert-butoxycarbonyl)glycinate
tert-butyl N-{2-fluoro-3-[(hydroxyamino)(imino)methyl]benzyl}-N-methylglycinate



In a preferred enbodi nent, the invention relates to conpounds of Fornmula
(I') wherein Rl, R2, W Q S and Rb are as defined above, and wherein Ra is
Ar nonosweetntutiegiat the carbon adjacent to the carbonPCirmpedossivhe rest
of the nolecule. 35 WD 2010/ 112461PCTp&5P2010/ 054103 34 I n anot her
preferred enbodi nent, the present invention provides conpounds of Formula
(I') wherein Ro is CF3 and Rs is CH3 or CH200HS3. I n anot her preferred

enbodi 18eff3-(N-Hyeropyesiearhimidayd)ridnayl]- isopmb;zll%nino]tﬂmopind's acfd tEdibotyl astét ) 5

oneod Repuly PnaE L BRE oS e rees e s AR B bRl 2% 1) wher ei n

R3 i s @Bbutyl4- [I{4q[aammb(h§adroxmmfnebmetdylmayi}(memy])amme]mJnmm i nvention

des wh 3 d Rb
oS or e BRBTE I Do eIy el ets "or creoors.
I n anotN%ydrpx&ﬂe(hyc&dx;emmnﬁ) Wﬁthylhﬁmtzpmdmdsieof For rrul a (I ) exhibit a

sel ecti vi rece P3.receptor an 20 fold,
preferatl%rt @MWEQ é( r#45® By)qoraxycaﬁ)ra@radé)ylétgeggy@ a%rwé)r).a ®fold, even nore
pref er a\thydmmy-é (hytanxylﬁ}ﬂﬁ)ylj’oehzimldbﬁﬁ'he preferred conpounds of the present

i nventi,on horal b|o bi i nd/or a.l wcle rance. More
bar 1 cp R R eSO B Ry B e AP R DR RL e by &
ratiDo GSIJnl}drovmm(hydro@lmetbylItieezmdeeawb@nmdamdeF t he bioavailability, of 0.5

wer than 0.4, a no of 0.3 or
Cover - PRI AN v B rinaRme o S BRT BT @ e cent
i nvent |te11nbhiajl®((a GRHmma 4ANeayd.dnxi,&|art@m|meiog/%@zyl))(mﬁthﬂ)@ﬁmﬂ))hﬁengéml or
hi gher e @] ;erla % ﬁenr an,ulOO 00 h*ng/m . In another preferred
errbodi g Pf'gc?u}‘n 'fne P erng% TP Vention exhibit a sel ectivi ty on
Si | pi nsamepﬁmrtlmuamy cﬁ]s@fﬂ)efdana‘m@ranqdlesmre than 20 fold, preferably nore
th 50 fold, nore 25 preferably nog glér?% 100 fold, even nore preferably
nore than 1000 fold and show a rati© wherein C is the clearance and
F the bioavailability, of 0 Kor lower, nore pre erably | ower than 0.4, and
nost preferably of 0.3 or %we In anot her prefgrred enbodi nent, conpounds
of the present invention X 'pit_a selectivity 30$| Pi receptor over S1P3
receptor of nore than 20 folG oF ef er abl y nor g <- R0 fold, nore
preferably nore than 100 R even nore pr efRé nor e than 1000 fold and
have a Plasma Area Under Curye (AUC) ©of 80000 h™#g/ mL or hi gher, nore
h*ng/ m . 35Preferefce is given to the
conmpounds of the present |nvnti on selected fromgthe foll owi ng exanples 1

to 155: 35 Exanple Nb structure Exanple Nb structure 14 ---
(XVII) (XVla)

Compounds of formula (XVI1), wherein R", R%, Q and S are defined as above, are either
commercially available or may be prepared by standard synthetic techniques well known to
those skilled in the art. Typically, when S is COOR?® as defined above, compounds of formula
20  (XVla) may be prepared by coupling the corresponding carboxylic acid of formula (XVII) to an
alcohol, using conditions such as but not limited to the formation of the corresponding acid
chloride of compounds of formula (XVII) with oxalyl chloride, followed by the addition of the
suitable alcohol, such as MeOH at temperatures ranging from about 0°C to about 50°C,
preferably at RT for few hours, e.g. one hour to 24 hours, as it is outlined on Scheme15. It may
25  be also prepared with standard coupling agents, such as but not limited to EDC, HATU, TBTU,
in the presence or absence of bases such as TEA, DIEA, NMM in the suitable alcohol, such as
MeOH, at a temperature between about 20°C to about 50°C, preferably at RT, for a few hours,

e.g. one hour to 24 h.

30 Alternatively compounds of formula (XVIb) wherein Q = (CH2)mX(CH2)m, X = -O-, and R, R4 m

and S are defined as above, may be prepared from alcohol (XVIII), by addition of an
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electrophile, LG-(CH,)S, where LG- is a leaving group, such as but not exclusively Br, |, OMs,
in the presence of a base such as LIHMDS, NaH, NaOH, in a solvent or a mixture of solvent
such as THF or Toluene-water in the presence of a phase transfer agent, such as but not
limited to (BusN)HSO, at temperatures ranging from RT to about 100°C, as it is outlined in
5 Scheme 16. Alternatively, alcohol (XVIII) can be transformed into the corresponding mesyl or
tosyl groups, which can then react with an alcohol (for X = -O-) or an amine (for X = -NR-),
affording compounds of formula (XVIb) and (XVIc) respectively, wherein Q = (CH,)nX(CH2)m
and R", R?, m and S are defined as above (Scheme 16). Alcohol (XVIII) can be oxidized into the
corresponding aldehyde (XVIlIb), according to Scheme 16.
10
Then a reductive amination of the compounds of formula (XVIlIb) with a suitable amine, affords
compounds of formula (XVIc), wherein Q = (CH)mX(CH2)m with X = —NR*-, and R", RZ mand S
are defined as above, according to Scheme 16. The different transformations described in
Scheme 16 may be performed on compounds of formula (I) with the suitable substitution

15  pattern, as it is described in the examples.

Scheme 16
1 R’
R X\H/SH )
X SH
R? 0. A m , R . \Hﬁ
m )
O o Base
Il |N| (XVIb) and (XVlc)
N
(XVilia)
ASO,CI
DIEA, DCM

1 Br%SH R'
R m R o) SH
R2 OH > m m
2 [Tm (Bu,;N)HSO,

NaOH 50% in water 1l
|N| Toluene, RT N (XVIb)
(XVIIN
MnO,, Dioxane

y R®

1 | 3

R HN SH R" R
R2 O m . R2 N SH
m m m
AcOH, NaBH(OAc),

il MeOH Il
N N (XVic)

(XVlilb)
Alternatively, addition of an alcohol or an amine to benzyl bromide of formula (XVllic), as
outlined in Scheme 17, in the presence of a base, such as but not limited to DIEA, TEA, K,COs,
20  Cs,COs, in a suitable solvent such as MeCN, THF, DMF, yields compounds of formula (XVIb)
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and (XVIc), wherein Q = (CH)X(CHz)m, X = -O- or —-NR>- respectively, and R", R>, mand S are

defined as above.

Scheme 17
R1
e
s
R2 Br m -
Base
I (Xviii) INI (XVIb) and (XVIc)

5 Phenol derivative of formula (XIX) may be transformed into compounds of formula (XVId) by
Mitsunobu or alkylation reaction, using conditions known to the person skilled in the art and as
described below in the examples. Typically, phenol alkylation with LG-(CH),,S, where LG- is a
leaving group, such as but not limited to Br, I, OMs, is performed in a solvent such as THF or
DMF, in the presence of a base such as DIEA, TEA, K,CO; or Cs,COj3, at temperature ranging

10  from RT to about 100°C.

Scheme 18
1 R’
) R Br’{%“i;rs R2
R OH 0 =S
Base
i XIX) Il (Xvid)
N N

Alternatively, aniline derivative of formula (XX) may be transformed into compounds of formula
(XVle) by alkylation reaction, using conditions known to the person skilled in the art and as

15  described below in Scheme 19 and in the examples. Typically, aniline alkylation with LG-
(CH2)wmS, where LG- is a leaving group, such as but not exclusively Br, |, OMs, is performed in a
solvent such as THF or DMF, in the presence of a base such as DIEA, TEA, K,CO3; or Cs,COs3,

at temperature ranging from RT to about 100°C.

Scheme 19
1 R’
T O
NH, - - N m S
Base
X - (Xvie)
N N

20
Alternatively, compounds of formula (XVI1), wherein Q, S, R', and R? are defined as above, may

be obtained from the corresponding aryl fluoride (XIII) by aromatic nucleophilic substitution with
a cyanide salt, typically but not exclusively sodium cyanide in the presence of
tetrabutylammonium bromide, in a solvent such as DMF and at a temperature ranging from

25 about 20°C to about 100°C, preferably at about 60°C, for few hours, e.g. 12 h, as it is described
in Scheme 20, according to Jenkins, T. J. et al. J. Med. Chem. 2007, 50, 566.
Metal catalyzed cyanation of aryl bromide of formula (XIV) can be used as alternative strategy,

as shown on Scheme 20. Addition of Zn(CN), in the presence of a palladium catalyst, such as
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but not limited to Pd,(dba); or Pd(PPhs)4, with the optional addition of a ligand such as dppf
(according to Maligres, P. E. et al Tetrahedron Lett. 1999, 40, 8193-8195), and zinc derivatives
such as but not limited to Zn dust and Zn(OAc), (according to Chidambaram, R. et al
Tetrahedron Lett. 2004, 45, 1441-1444) in a solvent such as DMF and at temperature raising
5 from RT to 150°C, typically 100°C, yields the formation of compounds of formula (XI). The

cyanation of aryl bromide of formula (XIV) can be also performed in the absence of palladium,
with the use of CuCN in DMF (according to Couture. C.; Paine, A.J. Can. J. Chem. 1985, 63,
111-120).
Cyanide group may be introduced by Sandmeyer reaction, starting from an aniline of formula

10  (XXI), as outlined in Scheme 20. Its transformation into the corresponding diazonium salt can be
achieved with sodium nitrite in the presence of a mineral acid, such as HCI in water. It can then
further react with copper cyanide, prepared from a mixture of CuCN and KCN, in water at a
temperature ranging from about 20°C to about 100°C, affording compounds of formula (XI)
(according to Barraclough, P. et al. Arch. Pharm. 1990, 323, 507-512). The starting anline

15  derivatives of formula (XXI) are either commercially available or can be obtained by reduction of
the corresponding nitro group by Pd/C catalyzed hydrogenation, as described hereafter in the
examples.

Scheme 20

R NaCN, Bu,NBr, DMF

S
F
)

1 ZNn(CN),, Pd,(dba),, dppf, DMF

s S
Q R Q R
Rzﬂ@f R®
Br Il
N

S a. NaNO,, conc HCI (Xviy
Q R’ b. CuCN, 60°C

1

(XXI)
20  If the above set out general synthetic methods are not applicable to obtain the compounds of

formula (1), suitable methods of preparation known by a person skilled in the art should be used.

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

readily prepared by reacting the acid forms with an appropriate base, usually one equivalent, in
25  a co-solvent. Typical bases are sodium hydroxide, sodium methoxide, sodium ethoxide, sodium

hydride, potassium hydroxide, potassium methoxide, magnesium hydroxide, calcium hydroxide,

benzathine, choline, diethanolamine, ethylenediamine, meglumine, benethamine, diethylamine,
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piperazine and tromethamine. The salt is isolated by concentration to dryness or by addition of

a non-solvent. In some cases, salts can be prepared by mixing a solution of the acid with a
solution of the cation (sodium ethylhexanoate, magnesium oleate), employing a solvent in which
the desired cationic salt precipitates, or can be otherwise isolated by concentration and addition

5 of a non-solvent.

According to a further general process, compounds of formula (1), and any subformulae can be
converted to alternative compounds of formula (I) and any subformulae, employing suitable
inter-conversion techniques well known by a person skilled in the art.
10
In general, the synthesis pathways for any individual compounds of formula (1) will depend on
the specific substitutents of each molecule and upon the ready availability of Intermediates
necessary; again such factors being appreciated by those of ordinary skill in the art. For all the
protection and de-protection methods, see Philip J. Kocienski, in “Protecting Groups”, Georg
15  Thieme Verlag Stuttgart, New York, 1994 and, Theodora W. Greene and Peter G. M. Wuts in

“Protective Groups in Organic Synthesis”, Wiley Interscience, 3™ Edition 1999.

Compounds of this invention can be isolated in association with solvent molecules by

crystallization from evaporation of an appropriate solvent. The pharmaceutically acceptable acid
20  addition salts of the compounds of formula (I), which contain a basic center, may be prepared in

a conventional manner. For example, a solution of the free base may be treated with a suitable

acid, either neat or in a suitable solution, and the resulting salt isolated either by filtration or by

evaporation under vacuum of the reaction solvent. Pharmaceutically acceptable base addition

salts may be obtained in an analogous manner by treating a solution of compounds of formula
25 (I), which contain an acid center, with a suitable base. Both types of salts may be formed or

interconverted using ion-exchange resin techniques.

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

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

35
Preferred starting materials for the solvolysis or hydrogenolysis are those which conform to the

formula (1), but contain corresponding protected amino and/or hydroxyl groups instead of one or
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more free amino and/or hydroxyl groups, preferably those which carry an amino-protecting

group instead of an H atom bound to an N atom, in particular those which carry an R'-N group,

in which R' denotes an amino-protecting group, instead of an HN group, and/or those which

carry a hydroxyl-protecting group instead of the H atom of a hydroxyl group, for example those
5  which conform to the formula (1), but carry a -COOR” group, in which R” denotes a

hydroxylprotecting group, instead of a -COOH group.

It is also possible for a plurality of — identical or different — protected amino and/or hydroxyl
groups to be present in the molecule of the starting material. If the protecting groups present are

10  different from one another, they can in many cases be cleaved off selectively.

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

15  Typical of such groups are, in particular, unsubstituted or substituted acyl, aryl, aralkoxymethyl
or aralkyl groups. Since the amino-protecting groups are removed after the desired reaction (or
reaction sequence), their type and size are furthermore not crucial; however, preference is
given to those having 1-20, in particular 1-8, carbon atoms. The term “acyl group” is to be
understood in the broadest sense in connection with the present process. It includes acyl

20  groups derived from aliphatic, araliphatic, aromatic or heterocyclic carboxylic acids or sulfonic
acids, and, in particular, alkoxy-carbonyl, aryloxycarbonyl and especially aralkoxycarbonyl
groups. Examples of such acyl groups are alkanoyl, such as acetyl, propionyl and butyryl;
aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl and tolyl; aryloxyalkanoyl, such as
POA,; alkoxycarbonyl, such as methoxy-carbonyl, ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl,

25 BOC (tert-butoxy-carbonyl) and 2-iodoethoxycarbonyl; aralkoxycarbonyl, such as CBZ
("carbo-benz-oxy"), 4-methoxybenzyloxycarbonyl and FMOC; and aryl-sulfonyl, such as Mtr.
Preferred amino-protecting groups are BOC and Mtr, furthermore CBZ, Fmoc, benzyl and

acetyl.

30  The term “hydroxyl-protecting group” is likewise known in general terms and relates to groups
which are suitable for protecting a hydroxyl group against chemical reactions, but are easy to
remove after the desired chemical reaction has been carried out elsewhere in the molecule.
Typical of such groups are the above-mentioned unsubstituted or substituted aryl, aralkyl or acyl
groups, furthermore also alkyl groups. The nature and size of the hydroxyl-protecting groups are

35 not crucial since they are removed again after the desired chemical reaction or reaction
sequence; preference is given to groups having 1-20, in particular 1-10, carbon atoms.

Examples of hydroxyl-protecting groups are, inter alia, benzyl, 4-methoxybenzyl, p-
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nitro-benzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and tert-butyl are

particu-larly preferred.

The compounds of the formula (1) are liberated from their functional derivatives — depending on
the protecting group used — for example using strong acids, advantageously using TFA or
perchloric acid, but also using other strong inorganic acids, such as hydrochloric acid or sulfuric
acid, strong organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids, such as
benzene- or p-toluenesulfonic acid. The presence of an additional inert solvent is possible, but
is not always necessary. Suitable inert solvents are preferably organic, for example carboxylic
acids, such as acetic acid, ethers, such as THF or dioxane, amides, such as DMF, halogenated
hydrocarbons, such as DCM, furthermore also alcohols, such as methanol, ethanol or
isopropanol, and water. Mixtures of the above-mentioned solvents are furthermore suitable.
TFA is preferably used in excess without addition of a further solvent, and perchloric acid is
preferably used in the form of a mixture of acetic acid and 70% perchloric acid in the ratio 9:1.
The reaction temperatures for the cleavage are advantageously between about 0 and about
50°C, preferably between 15 and 30°C (RT).

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

Protecting groups which can be removed hydrogenolytically (for example CBZ, benzyl or the
liberation of the amidino group from the oxadiazole derivative thereof) can be cleaved off, for
example, by treatment with hydrogen in the presence of a catalyst (for example a noble-metal
catalyst, such as palladium, advantageously on a support, such as carbon). Suitable solvents
here are those indicated above, in particular, for example, alcohols, such as methanol or
ethanol, or amides, such as DMF. The hydrogenolysis is generally carried out at temperatures
between about 0 and 100°C and pressures between about 1 and 200 bar, preferably at 20-30°C
and 1-10 bar. Hydrogenolysis of the CBZ group succeeds well, for example, on 5 to 10% Pd/C
in methanol or using ammonium formate (instead of hydrogen) on Pd/C in methanol/DMF at 20-
30°C.

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

such as methanol, ethanol, isopropanol, n-propanol, n-butanol or tert-butanol; ethers, such as
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diethyl ether, diisopropyl ether, tetrahydrofurane (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyl ether or ethylene glycol dimethyl ether (diglyme);
ketones, such as acetone or butanone; amides, such as acetamide, dimethylacetamide, N-
methylpyrrolidone (NMP) or dimethyl-formamide (DMF); nitriles, such as acetonitrile; sulfoxides,
5 such as dimethyl sulfoxide (DMSQ); carbon disulfide; carboxylic acids, such as formic acid or
acetic acid; nitro compounds, such as nitromethane or nitrobenzene; esters, such as EtOAc, or

mixtures of the said solvents.

Esters can be saponified, for example, using LiOH, NaOH or KOH in water, water/THF,
10  water/THF/ethanol or water/dioxane, at temperatures between 0 and 100°C. Furthermore, ester

can be hydrolysed, for example, using acetic acid, TFA or HCL.

Free amino groups can furthermore be acylated in a conventional manner using an acid
chloride or anhydride or alkylated using an unsubstituted or substituted alkyl halide or reacted

15  with CH3-C(=NH)-OEt, advantageously in an inert solvent, such as DCM or THF and/or in the
presence of a base, such as triethylamine or pyridine, at temperatures between -60°C and
+30°C.

Therefore, the invention also relates to the preparation of the compounds of formula (I), and

20 salts thereof, characterized in that

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

25 with formula A, wherein T is OH, is reacted with

S_Q R1
RZ
X _OH
. HNT °N
a compounds of formula B: B

wherein R' and R? Q and S have the meanings given above preferably in the presence of a
solvent and of a suitable base, such as an amine like TEA, DIEA or NMM, or in case T is OH, in
the presence of a suitable condensation reagent, such as EDC, HATU, and the resulting

30  product is cyclized, preferably in the presence of an amine, such as DIEA, TEA or

tetrabatylaminonium fluoride,
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and optionally a base or acid of the formula | is converted into one of its salts.

Throughout the specification, the term leaving group preferably denotes Cl, Br, | or a reactively
modified OH group, such as, for example, an activated ester, an imidazolide or alkylsulfonyloxy
5 having 1-6 carbon atoms (preferably methylsulfonyloxy or trifluoromethylsulfonyloxy) or

arylsulfonyloxy having 6-10 carbon atoms (preferably phenyl- or p-tolylsulfonyloxy).
Radicals of this type for activation of the carboxyl group in typical acylation reactions are
described in the literature (for example in the standard works, such as Houben-Weyl, Methoden
der organischen Chemie [Methods of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart).

10  Activated esters are advantageously formed in situ, for example through addition of HOBt or

N-hydroxysuccinimide.

The formula (I) also encompasses the optically active forms (stereoisomers), the enantiomers,

the racemates, the diastereomers and the hydrates and solvates of these compounds. The term
15  “solvates of the compounds” is taken to mean adductions of inert solvent molecules onto the

compounds which form owing to their mutual attractive force. Solvates are, for example, mono-

or dihydrates or alcoholates.

The term “pharmaceutically usable derivatives” is taken to mean, for example, the salts of the
20  compounds of the formula | and so-called prodrug compounds.
The term “prodrug derivatives” is taken to mean compounds of the formula | which have been
modified with, for example, alkyl or acyl groups, sugars or oligopeptides and which are rapidly
cleaved in the organism to form the active compounds.
These also include biodegradable polymer derivatives of the compounds according to the
25 invention, as described, for example, in Int. J. Pharm. 115, 61-67 (1995).

The formula (l) also encompasses mixtures of the compounds of the formula |, for example
mixtures of two diastereomers, for example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or
1:1000.

30  These are particularly preferably mixtures of sterecisomeric compounds.

In a preferred embodiment, the invention relates to compounds of Formula (I) wherein R", R?,
W, Q, S and R” are as defined above, and wherein R* is Ar monosubstituted at the carbon
adjacent to the carbon linked to the rest of the molecule.

35
In another preferred embodiment, the invention relates to compounds of Formula (I) wherein Q

is on meta position with regards to the oxadiazole moiety.
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In another preferred embodiment, the present invention provides compounds of Formula (1)
wherein R” is CF3 and R®is CH; or CH,OCHs.

In another preferred embodiment, the present invention provides compounds of Formula (1)
wherein R®is CF3 and R” is CH; or CH,OCHs.

In another preferred embodiment, the present invention provides compounds of Formula (1)
wherein R® is CHj.

In another preferred embodiment, the present invention provides compounds of Formula (1)
wherein R®is CHs, R®is CF3 and R® is CH; or CH,OCHs, or wherein R® is CHs, R” is CF3 and R®
is CH3 or CH,OCHs.

In another preferred embodiment, compounds of Formula (1) exhibit a selectivity on S1P4
receptor over S1P; receptor of more than 20 fold, preferably more than 50 fold, more preferably

more than 100 fold, even more preferably more than 1000 fold.

The preferred compounds of the present invention have a high oral bioavailability and/or a low
clearance. More particularly, compounds of the present invention are characterized by a ratio
Cl/F, wherein Cl is the clearance and F the bioavailability, of 0.5 or lower, more preferably lower

than 0.4, and most preferably of 0.3 or lower.

In another preferred embodiment, compounds of the present invention have a Plasma Area
Under Curve (AUC=) of 80000 h*ng/ml or higher, more preferably higher than 100000 h*ng/ml.

In another preferred embodiment, compounds of the present invention exhibit a selectivity on
S1P4 receptor over S4P3 receptor of more than 20 fold, preferably more than 50 fold, more
preferably more than 100 fold, even more preferably more than 1000 fold and show a ratio CI/F,
wherein Cl is the clearance and F the bioavailability, of 0.5 or lower, more preferably lower than

0.4, and most preferably of 0.3 or lower.

In another preferred embodiment, compounds of the present invention exhibit a selectivity on
S1P4 receptor over S4P3 receptor of more than 20 fold, preferably more than 50 fold, more
preferably more than 100 fold, even more preferably more than 1000 fold and have a Plasma
Area Under Curve (AUC) of 80000 h*ng/ml or higher, more preferably higher than 100000
h*ng/ml.

Preference is given to the compounds of the present invention selected from the following

examples 1 to 155:
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i soxa or t - or 5-isothiazolyl, 2-, 3- or
o byr 1 dycis, e méanitgs,arg PP Alfrie 3keder o @ pr of or ably
1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or -5-yl, 1- or
5 tetrazolyl, 1,2,3- oxadiazol-4- or -5-yl, 1,2, 4-oxadiazol-3- or -5-yl,
1,3,4-thiadiazo|- - or -5-yl, 1,2,4-thiadiazol-3- or 5-yl,
1,2, 3-thiadiazol -4- or -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-,
4-, 5-, 6- or 7 |ndoI yI i ndazol yl , 4- or 5-1 soi ndoI yI 1-, 2-, 4- or



t hiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or

7-benz-2, 1, 3- oxadi azolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-,
5-, 6-, WoapiHesoqui nolyl, 3-, 4-, 5-, 6-, 7- or 8-ci mao/EPRY10/05Q63 4-,
5-, 6-, 7- or 8-quinazolinyl, 5- or 6-gquinoxalinyl, 2-, 3-, 5-, 6-, 7- or
8- 2H benzo- 1, 4- oxazinyl, furthernore preferably 1, 3-benzodi oxol-5-yl,

1, 4- benzodi oxane-6-yl, 2,1, 3-benzot hi adi azol -4- or -5- 15yl or

2, 1, 3- kénzexadbalpol the-raticaldbephratetars RE| R R 2Rfi, 83I\W, Gag, Bl )60 b, pait,iHdt] y

> 5. i ) apy A 89 I Reany caRar e Ae 38ty (i SBrori R fges grpressiy )
t et r ahsthted dtherwise.3-furyl , 1, 3-di oxol an-4-yl, tetrahydro-2- or -3-thienyl,
2, 3zdi hydro- 1-, 2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-,

35 -4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, 20tetrahydro-1-, -2- or

- 4- 1 m deadelopds, alRyl 3s dnbrgdeleedl(tinear Por, bradehed; dnd loas 1,2, Py4,a&% 61 ¥,18, 9, 10, 11 or 12

tetrahydro-1., -3- 0o - gyr azol , 4-di hydr.o-1-,  -2-, -3- or -4-pyridyl,

5 S YAy e Froratly BYA &S ety hortisnge i nyopyiispmrog, Bl By,

4- pi persedibatyl or tBrt;buBA, forthetmioter gho pemtyll, 1-, Redr Zmethryibudyl, 1,4341,28100r 22- pyr anyl ,
1,3-,di oxa

1, 4- dix | -2-. .-4- or -5-vyl hexahydr,a; 1: , 35
L oy P oey PR TS, 42 %, flor gty IAC - 19 2%, B or a0
3- pD perdimethylbutyll 12012-4thtybutyd Hyeth g- 1tmethyRropy, 3-ethyl-meth§loropy§-1,1,2-7er 102,2- 8-
25qui nql.yl,, 1.2 4-tetrah o-1-. -2-. -3 -4- -5.-  -6-, -7- or
o o Ry PPy retrsThE RN for sRamols muafiotih 51 Denzo 1, 4. oxazi nyl
f ur t herAoarg pprtietilerapilejer2b| P d emdtby biepldeiviogyip BeBwA, 5 o8 64arbumt diginen@diecabjyphenyl ,
2, 3-et hyl.enedj axyphenyl . 3,.4-et hyl enedi ox enyl , 4- .
Covt oD BAT SR OB RG hSAHBACRA qu: . hepo, eyoromstnyt,
oxonet ipghfiectoethy) grhiehytrifbroratisd. Bfubthdiniyrd dendtes 1CB)IRCHHOBR epi n- 6- or
-7y, rthes apr ref erabhl n 35, dl ebhe r I
> 3B GHP B ERURIER Forte Y R B I B E SRt ¢ he
fol |l owi ng groups: xI xI N/ \ -N \N R3 xI

Cycloalkyl is a cyclic alkyl containing 3 to 12 carbon atomes. Cycloalkyl preferably denotes

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.

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

cyclopentylmethylene, cyclohexylmethylene or cycloheptylmethylene.

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

furthermore branched alkylene.

R?is preferably Ar.
30  Aris preferably substituted with CF3, methyl, trifluoromethyl methoxy or NO..
If Het denotes a N-Atom bearing saturated heterocycle, Het is preferably linked to the rest of the

molecule via an N-Atom. The alpha position is next to this N-Atom.

R® very preferrably denotes one of the following groups:
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R® is preferably H, A, OR®, CF3, NO,, NHs, Hal, CH,OR?, (CH,)mOA, especially CH,OCHs,
CH;NHSO,A, NHSOA, such as NHSO,CH3, CH,NHCOCH3, CH,N(CHs),, CHoNH,, NHCONH,
or CFs. Very preferably, R® is one of the following groups:

-CHjs, -OH, NO,, -CH,0OH, -CH,OCHjs, -CH,0OC;Hs, -CH,OCH(CHj3),, -CH,NHCHS, -
CH(CH3)OCHgs, -CH;N(CHj3),, -CH,SO,CHgs, -(CH,);OCHj3, -OCHj3, -O(CH3),OCHj, -
OCH,CH(CHj3),, -CF3, CN, -NHCOCHS3;, -NHCOC;Hs, -NHSO,CHs, -NHSO,C;Hs, -NHSO,C3Hy, -
NHSO,;N(CHs),, ClI,

R® preferrably denotes H, (C-Cs alkyl), (C1-Cs fluoroalkyl), more preferrably, R® is H. 2 geminal
F

FJD )
groups R® linked to a N atom particularly denote N ,whereinnis 0, 1, 2 or 3.
Hal is preferably F, Cl or Br and especially F or Cl.
Preferably, at least one of R' and R? denotes F or Cl.
R’ preferably denotes F or O-alkyl, especially F or OCHs,
R?is preferably H.
W preferably denotes CH.
Q is preferably in para-position, or in meta-position with respect to the oxadiazole moiety.

S is preferably COOR; and especially COOH.

The group Q-S is preferably selected from the following groups:
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Alternatively, the group Q-S denotes -CONH(CH,),COOH, -CH,CONH(CH,),COOH ,
CH,CON(CHj3)(CH;),COOH, -CH,CONH(CH,),NHCOCHj3;, -CH,NH(CH,),COOH , -
CH,N(CH3)(CH,),COOH, -(CH2)sN(CH3)(CH,),COOtBu , -CH,N(/Pr)(CH;),COOH, -
CH2N(iBu)(CH),COOH , -CH,;N(C;H,OH)(CH;),COOH, -CH,N(C;H5)(CH;),COOH, -
CH2N(C3H7)(CH2),COOH, -CH>N(CH3)(CH2)CH(OH)CH,OH, -CH,N(C,H4OH),, -
CH,CONH(CH,),N(CHjs),, -SO,Me, -O(CH;),COOH, -O(CH;),OH, -CH,O(CH,),COOH,
NHCH,CH(OH)CH,OH, CONHCH,CH(OH)CH,OH, -CONHCH,CH(CH3)COOEH, -
CONHCH,CH(CH3)COOH,

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

m is preferably 1, 2 or 3, most preferably 1 or 2,

m* is preferrably 1, 2 or 3, most preferably 1 or 2.
An aromatic carbocyclic ring preferably denotes phenyl, naphthyl or biphenyl.

Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or
p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butylphenyl, o-, m- or
p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-aminophenyl, o-, m- or p-(N-
methylamino)phenyl, o-, m- or p-(N-methylaminocarbonyl)phenyl, o-, m- or p-acetamidophenyl,
0-, m- or p-methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m-

or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyl)phenyl, o-, m- or p-(N-
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ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)phenyl, o-, m- or p-fluorophenyl, o-, m- or
p-bromophenyl, o-, m- or p-chlorophenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or
p-(methylsulfonyl)phenyl, o, m or pamino-sulfanyl-phenyl, o-, m- or p-phenoxyphenyl, further
preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dimethylphenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-di-
fluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-di-
bromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-
amino-4-chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-chloro-
phenyl, 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-diaminophenyl,
2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-trimethoxyphenyl, 2-hydroxy-3,5-
dichlorophenyl, p-iodophenyl, 3,6-dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-
bromophenyl, 2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-methoxy-
phenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-methylphenyl,
3-chloro-4-acetamidophenyl or 2,5-dimethyl-4-chlorophenyl.

Ar preferably denotes, for example, phenyl which is unsubstituted or monosubstituted,
disubstituted or trisubstituted by A, Hal, OR®, CF3, OCF3, NO, and/ or CN. If Ar is phenyl, it is
preferably substituted in ortho-position to the C-atom linking Ar to the rest of the molecule. The
ortho-position is also indicated by the figure “2” in chemical nomenclature. Ar is preferably
substituted by, -CHs, -(CH,),OR?, -(CH,).NR?*SO,A.

Ar particularly preferably denotes, for example, phenyl which is unsubstituted or
monosubstituted or disubstituted preferably monosubstituted, by OCHs, OH, CHs;, CF3, such as,
for example, 2’-methoxy-phenyl-, 2’-trifluoromethyl-phenyl- preferably, aryl bearing at least a 2’
substituent, 2'-chloro-phenyl, 2’,6’-dimethyl-phenyl- or 2’-alkyl-phenyl-, preferably 2’-methyl-
phenyl- .

Ar very particularly preferably denotes one of the following

X X
groups: X' X , preferably X' X'
wherein X', and X? denote independently of one another F, Cl, -OCHj, -CHs, -C,Hs, -CF3, -
OCF3, -O-isoPropyl, -O-isobutyl, -OCH,CN, -OCH,cyclopropyl, -CH,OH, -CH,0-isoPropyl, -
CH,0-isobutyl, -CH,OCH,cyclopropyl, -CH,NMe,, -CH,OC,Hs, -NHCOMe, -NHCOEH, -
NHSO;NMe,, -NHSO,propyl, -CH,morpholine, -CH;pirolidine, -CH,NHMe, -SO,Me, -
CH,;SO,Me, -C=C-CH,0OMe, -(CH,);OMe, -O(CH,),OMe, -CO,H, -OH, -NO,, -CN, -NHSO,CH,

and/ or phenyl or pyridyl or piperidine, or morpholine which is preferably unsubstituted.
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Het is preferably a 6 to 14 membered ring system and denotes, not withstanding further
substitutions, for example, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or
5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or
5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore
preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 1,2,3-
oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or
-5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl,
indazolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl,
2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzo-
thiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-,
6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-,
6-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, fur-
thermore preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxane-6-yl, 2,1,3-benzothiadiazol-4- or -5-
yl or 2,1,3-benzoxadiazol-5-yl.

The heterocyclic radicals may also be partially or fully hydrogenated.

Het can thus also denote, for example, 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4-
or -5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-,
-2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl,
tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or
-4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-
pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-
dioxaneyl, 1,3-dioxane-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4-
or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-
quinolyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8-3,4-
dihydro-2H-benzo-1,4-oxazinyl, furthermore preferably 2,3-methylenedioxyphenyl, 3,4-
methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 3,4-
(difluoromethylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or -6-yl, 2,3-(2-
oxomethylenedioxy)phenyl or also 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore

preferably 2,3-dihydrobenzofuranyl or 2,3-dihydro-2-oxofuranyl.

Het very particularly denotes one of the following groups:

.
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wherein X', X?, and R® are as defined above.

The compounds of the formula | can have one or more centres of chirality and can therefore

occur in various stereoisomeric forms. The formula | covers all these forms.

Optionally, the invention relates, in particular, to Formula (I) and its use, in which at least one of

the said radicals has one of the preferred meanings indicated above. Some preferred groups of

compounds can be expressed by the following sub-formula la to lo, which conform to the

formula (1) and in which the radicals not designated in greater detail have the meaning indicated

under the formula I, but in which

in la R®
in Ib R®
inlc R
inld R?
inle Q
S
inlf R®

inlg R’

is Ar or Het.

is phenyl which is unsubstituted or monosubstituted or disubstituted,
preferably monosubstituted, by F, OCHs, CHs, CF3, such as, for example,
2’-methoxy-phenyl-, 2'-trifluoromethyl-phenyl-, 2'-chloro-phenyl, 2’,6’-
methyl-phenyl-, 2’-alkyl-phenyl-, or pyridyl,

denotes F,

denotes H,

denotes a single bond in para-position to the oxadiazole-moiety,
denotes COOH,

denotes heterocyloalkyl preferably bearing at least an alpha-substituent,
such as 2-methyl-piperidin-1-yl,

is F,



wherein X1, X2, and R3 are as defined above. The conpounds of the
formula | can have one or nore centres of chirality and can therefore
5o0ccur i rwoaniogug4est er eoi soneric forms. The formula | cecemP2@blossihese
forms. Optionally, the invention relatgg, in particular, to Fornula (1) and
its use, in mhicggat Leﬁst one of the said radicals has one of the
preferred neanin i ndi Cat ed above. Sone preferred groups of conpounds can
be expressed by tRie f akhotes hgtesadyldatkyhpleierablytbeating avibast lan aipriaesubstitoertithe
10formula (1) and in which Ehetquicals ﬁg} designated in greater detai
have the neaning i ndi C4r'ea® ARAEPYRE B k¥ a 1, but in which in la Rais Ar
or Het. in I b RaiR® phéswiflusvoalkd, i s unsubstituted or nonosubstituted or

di sgbsti tuted lh1%ref erebl y nmonosubstituted, by F, OCH3, CH3, CF3, such as,
f or “exanpl e, IR tho>'<§/-’phenyl -, 2'-trifluoronethyl-phenyl -,

2' - chl or o- phenyl R?2' , @ H, net hyl - phenyl -, 2'-al kyl -phenyl -, or pyridyl, in

| cRldenotes F, inl.l dR2denotes, H 20in |e notes a_single nd_in..

par a- posi L on' to e AR IBICEOHERLYY PreeRl Pes o e A o" At uiro g

het er ocyl oal kyl pref esabh gs Besethylpigridinehgt an al pha- substituent, such as
2- met hyl - pi peri dié_\m- Lil iri nlg Rlis F, WD 2010/ 112461PCT/ EP2010/ 054103 47
R2i s H, Radenotes het %%591 oal kyl, preferably bearing at |east an

al pba- subst i trugntR' sudhFas 2-net hyl - pi peridin-1-yl, Rbis trifluoroalkyl,
5in I h Rlis F, 2S H,i ﬁadenot es heterocyl oal kyl, preferably bearing at

| east an al pha-substi {%€nt, such as 2-net hyl - pi peridin-1-yl, Rbis nitro,
10in |1 Rlis F, R® is Ar, preferably bearing at least a 2’ substituent, such as 2’-methyl-

phenyl-, 2’-methoxy-phenyl-, 2'-trifluoromethyl-phenyl-

R® is alkyl, nitro, alkoxy,
15 inlj R’ is F,
R? is H,

R® is Het, such as 4-methyl-3-thienyl-
R® is alkyl, alkoxy,
inlk R" isF,
20 R* isH,
R® is Ar, such as 2'-trifluoromethyl-phenyl-, 2’-chloro-phenyl, 2’,6’-methyl-
phenyl-, 2’-methyl-phenyl,

R* isH,

inll R" isF,

25 R* isH,
R® is heterocycloalkyl, preferably non-substituted heterocycloakyl,

such as piperidin-1-yl, morpholinyl

R® is nitro, methyl, trifluoromethyl,
inim R isF,
30 R* isH,
R® is Ar such as 2’-alkyl-phenyl-,
R> s alkyl,
inin R" isF,
R* isH,
35 R® is A or heterocycloalkyl, preferably unsubstituted such as phenyl,
piperidin-1-yl,

R® is methyl,



R2is H Rais Ar, preferably bearing at |east a 2' substituent, such as

2' -met hyl - phenyl -, 2'-nethoxy-phenyl-, 2'-trifluoronethyl-phenyl- Rbis

al kyl , niwoaprealiksty, 15in |jRlis F, R2is H, Rais Het, ®0thEPa&10/054103

4- et hyl - 3- thienyl Rbi s al kyl, al koxy4gin |k Rlis F, 20R2is H, Rais Ar,

such as 2'-tr| ronet byl - phenyl -, 2'-chl oro-phenyl, 2',6'-nethyl -

phenyl -, 2'- phghe Rois H in IIRlis F, 25R2is H, Rais

heterocycloalkylF?preﬁeHany non-substituted heterocycl oakyl, such as

pi peridin-1-yl, r phol trifluoro th Rli s
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R2is H, 35Rais A or hetethggipetidiad, Ierhethylmm‘rMcmbé)Q metyhisienylut ed such as

phe% pi peri di nspl- yI Eﬁ(§ ﬁethyl, WO 2010/ 112461PCT/ EP2010/ 054103 48 In
lis F R2is HRais bF QUbstituted Ar or orthosubstituted Het such as

2- met hyl phenyl , 2-

Alternatively, in Formula Ig, Ih, Ii, Ij, Ik, Il, Im, In, and lo, W is CH, Q is a single bond in para

position to the oxadiazole moiety and S is COOH.

10  Alternatively, in Formula lg, Ih, li, lj, Ik, I, Im, In, and lo, QS denotes
-COOR? , —CON(R®*)(CH,).CO,R?, -CONR*(Cs-Cscycloalkyl)CO,R?, —
CH,N(R?)(CH,),CO,R?, -CH,NR?*(Cs-Cscycloalkyl)CO,R?, -CH,O(CH,),CO2R?, -
CH.,O(Cs-Cscycloalkyl)CO,R?, -O(CH,),CO,R?, -O(Cs-Cecycloalkyl)CO,R®wherein n
and R® are as above defined.
15
and pharmaceutically usable derivatives, solvates, salts and stereoisomers thereof, including

mixtures thereof in all ratios.

The compounds of the formula | and also the starting materials for the preparation thereof are,
20  in addition, prepared by methods known per se, as described in the literature (for example in the
standard works, such as Houben-Weyl, Methoden der organischen Chemie [Methods of
Organic Chemistry], Georg-Thieme-Verlag, Stuttgart), under reaction conditions which are
known and suitable for the said reactions. For all the protection and deprotection methods, see
Philip J. Kocienski, in “Protecting Groups”, Georg Thieme Verlag Stuttgart, New York, 1994 and,
25  Theodora W. Greene and Peter G. M. Wuts in “Protective Groups in Organic Synthesis”, Wiley
Interscience, 3™ Edition 1999.
Use can also be made here of variants which are known per se, but are not mentioned here in

greater detail.
30 If desired, the starting materials can also be formed in situ so that they are not isolated from the
reaction mixture, but instead are immediately converted further into the compounds of the

formula I.

The starting compounds for the preparation of compounds of formula | are generally known. If

35 they are novel, they can, however, be prepared by methods known per se.

The reactions are preferably carried out in an inert solvent.
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Alternatively, in Formula Ig, Ih, 1i, Ij, Ik, Il, Im In, and lo, Wis CH,
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invention preferably relates to a method wherein the immunoregulatory abnormality is an
autoimmune or chronic inflammatory disease selected from the group consisting of:
25  amyotrophic lateral sclerosis (ALS), systemic lupus erythematosus, chronic rheumatoid arthritis,
type | diabetes mellitus, inflammatory bowel disease, biliary cirrhosis, uveitis, multiple sclerosis,
Crohn's disease, ulcerative colitis, bullous pemphigoid, sarcoidosis, psoriasis, autoimmune
myositis, Wegener's granulomatosis, ichthyosis, Graves’ ophthalmopathy and asthma. The
present invention furthermore relates to a method wherein the immunoregulatory abnormality is
30  bone marrow or organ transplant rejection or graft-versus-host disease. The present invention
furthermore relates to a method wherein the immunoregulatory abnormality is selected from the
group consisting of: transplantation of organs or tissue, graft-versus-host diseases brought
about by transplantation, autoimmune syndromes including rheumatoid arthritis, systemic lupus
erythematosus, Hashimoto's thyroiditis, multiple sclerosis, myasthenia gravis, type | diabetes,
35  uveitis, posterior uveitis, allergic encephalomyelitis, glomerulonephritis, post-infectious
autoimmune diseases including rheumatic fever and post-infectious glomerulonephritis,

inflammatory and hyperproliferative skin diseases, psoriasis, atopic dermatitis, contact
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30 with an adequate sol vent, such as Et20, MIBE or Et0Ac, and then washed
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WO 2010/ 112461PCT/ EP2010/ 054103 66 To a suspensi on of

4- brono-3-(trifluoronethyl)benzoic acid (Accel edev 000625, 15.0 g, 55.8
nmol ) i n Wobio{BO®1nL) at RT was added dropw se thionyl PChERRO1d®5{(106. 2 ni,
223.0 mol ) over 15 minutes. The reactgpn m xture was stirred at RT for 12
hour s C yre.was concentrat ed and the crude residue was
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30  To a solution of nitrile derivative (1 eq) in EtOH (1-5 mL / mmol of nitrile derivative) was added
NH,OH.HCI (1.1 eq) and Et;N (1.2 eq). The resulting mixture was stirred at a temperature
ranging from RT to 80°C for 1 to 72 hours. In case of precipitation of the expected compound,
the precipitate was filtered off and washed with an adequate solvent, such as EtOH, iPrOH or
water, and then dried under reduced pressure to give the expected amidoxime derivative. In all
35 other cases, the reaction mixture was concentrated under reduced pressure, diluted with an
adequate solvent, such as water or iPrOH, until precipitation. The precipitate was filtered off and

washed with an adequate solvent, such as iPrOH or water, and then dried under reduced



To a stirred mxture of 3-[(nethylam no)nethyl]benzonitrile (6.1 g, 41.7
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under reduced pressure. Purification by flash chromatography or precipitation gave the

expected oxadiazole derivative.

30 Procedure 7: Oxadiazole ring formation
In a microwave vessel was added carboxylic acid derivative (1 eq), amidoxime derivative (1.1
eq), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (1.1 eq), THF (2.7 mL / mmol
of carboxylic acid) and CH3;CN (2.7 mL / mmol of carboxylic acid). The reaction mixture was
stired at RT for 2 hours and was then heated at 150°C for 30 minutes under microwave
35 irradiation. The reaction mixture was passed through SPE NH, and SPE SCX rinced with ACN
and the solvents were evaporated. Purification by flash chromatography or precipitation gave

the expected oxadiazole derivative.
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and the aqueous layer was removed. The organic layer was dried (MgSO, or Na,SQO,) and

concentrated under vacuum. The residue was purified by flash chromatography.

Procedure 12: Aromatic cyanation

35 A mixture of aryl halide (1eq), sodium cyanide (1.5 eq) and tetrabutylammonium bromide (1.5
eq) was dissolved in DMA (2 mL / mmol of aryl halide) and heated at 120°C for 1 to 3 hours

under microwave irradiation. The resulting mixture was diluted with EtOAc, washed with a
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Intermediate 5: 2'-methyl-2-(trifluoromethyl) biphenyl-4-carboxylic acid
Oy OH
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Step 1: Methyl 4-bromo-3-(trifluoromethyl)benzoate
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140C fgslr?g %hﬁ{%@ g erﬁ)’e(}}éfé?% \rllvﬁﬁllexture was filtered and the resin was
washed Twid d;tlrEdz@It(tle bﬂmethylanTlhm(étﬂe’m wnatdlr, @0 Q anli) cnteryy; s/awadeed/\&s hed with

nd bri d
vacaum(GRTEN A REEIE A St i Rt 887 1O TR (. s00
MHz) 6 b%ln@Sstl(rErd aflRY for/3 Bduré,rthe &H)ohoerB(ﬂur(es:vasiﬁvd)ractblﬂ’Mﬂh(D@Wlh‘ﬂténAhe Btgad@3. 39

t
T_ Fg %’%ﬁ%&? F?ﬁ Wélg h@rﬁ%ﬁrﬂ drﬁa(ﬁ%\/le{ﬁ%cggrﬁfgg{hgte % concentrated under reduced

2010/ 11251 RCThERXIALE WastliiBied by Thentatodrepo(sitioal bt mmsr/Et@mrt@dﬁ@d o tltieng

t he general ocedur e tart C te.
wns ooeammeniSs s baleisloudndiate A9, 28T Haptichl; I MHGAT Bec ’7“32 300
MHz) 6 716B-D38(dr 219), 7J4I8)7 57 (MAH)]3.68%4,. 2H)H2.22 1¢i3H).7. 83 (d, J=8.2 Hz, :
7.75 (dd, J=8.2, 1.6 Hz, 1H), 6.03 (br s, 2H), 3.86 (s, 3H). LC/MS(NEthod
B): 227.2 (NA-H), 229.1 5(MFH). HPLC (I\/ethod A) R 1.44 min (Purity:
63168% Stéml?etéﬁﬂﬁlt‘ﬁ&f(ﬁ(ﬁlanm&lyﬁ) (methyl)amino]propanoate

A cyand o FISOr OICRE Bl Gmebeicam gt A QR BN 9 & 4, + 0a BONADY FORNA DV

(0.5 mb)ca\mb'n%te'i(ddﬁ@ 83n4 mn&)I)SiuWDB\nGIOOﬁL)Oﬁa%ddQM@IF@p\/\ZSé ieuqmpartirom@ aci d

ABCR, 16 9 | h lt t
Ty St Lt en el B bein rath fLhg s oy el RatriB R Mt e
t aken wipensdtandamdfichaeugasTddncéritble dinder ietirdd ebsdu@pThe eesidiieava @moified bpn of

net hano 50 nm), a tri 2 nm., 193.8 |) at 4C The. |
edbe 1 grdmapoareenialion nete b ERAS 40 Bt s e et B8 Rea e UTonCRTicald )

and exX INMR (BRIST-&d) 460 m)em& i), 7.600en, a By 5redn O1H)ABUY (4, By BRI B58vEHE

washed with a sem -saturated agueous solution of NaHCG8 (200 ni) and water

(200 m2)- 486 &8 $y369)(s.ald- Eégé%ﬁﬁat ed under vacuumto give the title

corrpound as a paI e yeI I ow soI | d (17 8 g, quantl tative). HPLC (Method A) Rt
.81 mn (Purity: 93,

4 [ ami r?d?@n?d%)@’fyﬁ?%@)[ﬁﬁ’{’i%’iljdf% fW’GB%"E%’@f‘J%’S’é%Y&(”?ﬁtéylffi”f"ﬂelp&ﬂ?ﬁeﬂfﬁd was

prepar geeaiie @bribbehd WEs prRPEFel folRFWdSLH! nér fosédur8a, &taAimy mhhek-thit I3-
cyano- 2-fl uorobenzoate. It was obtal ne V\ﬁl te solid. % NVR ( Dl\/g

300 MHAY- (B/a%b%y'@(g‘e”lw-bam'”P]@'Qp‘%ﬁ‘ﬂatfiijt)WaS?Obf@'”?d G%a("\‘ﬂ'teMmXGS g (‘(' -0 92H)
3.89 (%40/ H)HNMﬁ/ é@@%% I\ﬁl)-lz) 82§@6%5(1N‘)\ tH2 (3124 6)97(2M(5H)2H Ms Mgy, hod

A, ur|t Internediate 3 tert-b

N44 farﬁ%@h%'d} 8& ik Ré*? r?e%@mgml%ﬁn%pﬂl(s S(1-8f ﬂ%@ﬁd%ﬁMﬁdM ByéPhdte +
0 N 1ha+3) Orit Mo eHlral A hferifblsody (4- cyanobenzyl) gl ycinate WO

2010/ 11246 PCT/E 2010/ 054103 76 The title conpound was prepared follow ng

t hédSgeneral procedure 10, starting from4- cyanobenzyl brom de and

gggt blIﬁt)éFmGHi?é% DAl@ret Hutyl ' zOR{meth{d) AR o] 50456
3.19 (s, 2H), 2.60 (br s, 1H, 1.4%s. 9Ho HPLC (Method A) Rt 2.17 min
(Purity: 97.2%. H,N N o/&
|
HO'N

Step 1: tert-butyl [(3-cyanobenzyl)(methyl)aminojacetate
To a stirred solution of sarcosine tert-butyl ester hydrochloride (8.1 g, 44.9 mmol) and

30 triethylamine (17 mL, 122.4 mmol) in ACN (100 mL) was added 3-(bromomethyl)benzonitrile
(8.0 g, 40.8 mmol) portionwise over a period of 10 minutes at 0°C. After being stirred at RT for 3
hours, the reaction mixture was poured into water and extracted with DCM. Then the organic
layer was washed with brine, dried over sodium sulphate and concentrated under reduced

pressure to afford the title compound as a pale green liquid (9.0 g, 85%). '"H NMR (DMSO-d,



5 Step 2: tert-butyl N (tert-butoxycarbonyl)-N (4-cyanobenzyl)glycinate A
m xture of tert-butyl N (4-cyanobenzyl)glycinate (1.1 g, 4.5 mol),

di -t ert - bwoOybioditest bonate (1.1 g, 4.9 nmol) and N- et hyl @#crsEppoiopyiiam ne
(1.1 mM, 6.7 mml) was prepared in DCMs§22 nL) and stirred at RT for 3.5

cat ur at'h0 Miiant? Bt G Sphedl (5,0 e B ne. > MR Py A Padlr vas

dried (1IMySO#H) s)and concentrated to afford the title conpound as a col orl ess
oil (1.2 g, 77%. 1H NVR (DVSO d6, 300 MHz) 6 7.84-7.78 (m 2H), 7.48 (d,
J=8.0 Hz, 2H), 4.50-4.45 (m 2H), 3.93-3.83 (m 2H), 1.41-1.29 (m 18H).

LC M5 (Sved bodrtBtyl ﬁé—?arﬂun()(gﬂyﬂﬁd)(ymﬁﬂ)ﬁiefﬂyﬂbmgfl}(ﬁ)etﬁﬁl)a%lﬂ@ad,‘étdi‘te( Purity:
tert-put

100,0 Ste

T 8L ahedln AT BRY I ROp BRI AcHRHAg e RETaal oS E P HOH R L HM W The
title eoammendylymethynanmopietatd. lombd@ptained geaeavtitt ppvaee@\B ¢ d4%)s tFaNMRg
fromtert-hbutyl ert -but oxg/%arbonyl (4-c nobenz H%?gl cinate._ |t was

obt ai ndgMeO-gs. éBPM*FZéé@%F 1 ¢ 6599(1"'9?2‘/3 S34({H peeMP)3-81 9. 59
(s, 1H)(2H7s)6’s'>~|5<ﬁ@ s?rn 223H, s7 12451 (lmh s)li@/lﬁs eth%bi)B) 2660 M+, HRER, 4. 40
(s, 2H), 3.84-3 34 18H). LG Ms (Method B): 380.1

(M FH) (MFIWéA()IVét?’I‘?&d“W)(PRE'tV?,géW% n (Pur| ty: 98.1%. Internediate 37:

t enp- butvi N43-fam no( hydroxvi m no)met hvi | benzvil - N-et hyl - bet aal ani nate 25
Step 1: 3- h I benzonltrlle 3-(Brompnet hyl ) benzonitrile
(20.0 antegnediate 22: 4 : thygrexviming)methyllbenzybirciteds ot hy| ani ne
in THFM&Q,MOW)%%;,{.%ES hours t he reactl on m xture was concentrated
under vacuum The residue was taken up with water and extracted with DCM
The organic | ayer was 30dried over SOdI um sy phate and evaporated under

reduced pressure to afford the tl% Sconp /‘g as yellow liquid (12 g, 73%.
1H NVR (DVMSO-d6, 400 MHz) 6 7.75 pJLl\H)\ 067 (d, 2H), 7.50 (m 1H), 3.71

(s, 2H), 2.46 (m 2H), 0.99 (m 3H). 2: tert-butyl
N- (3- cyanobenzyl) - N- et hyl - bet a- al ani 35A mi xture of
3-[ (et hyl am no) net hyl ] benzonitrile (5 p, 31 mmol) and tert-butyl acrylate

(4.6 m., 31 mmol) was heated neat at,N8OE for 12 hours. The crude m xture
was purified by flash WO 2010/ 112461PC?# EP2010/ 054103 77 chromat ogr aphy

(Ni/:ql | Ctep Iteﬁtdgféf/?/Eéﬁéghoé&z?féﬁl%giﬁgélﬁnb bl e Corrp(;ugngs cal?)orI?ezg onrr: 1H
an

1|—|)15 3. 1o gtgredmdjutiop 06@-afanineppt-bupy! agte( iydr orldg (82 g, 89 221:1{)1 39 (s, 9H),

0.93 ( r

N {3 [Sﬂn?ﬁ“%m'“ﬁilié.”% 10 e s scetenitie CORMINAs 2EB3 e e 111 e

conpoulromesneihdlbanzanittledb0d). 3§- 7tm@0§eh@@raonqo@\@céamleutgs a4 Aftagbgindm

tert-b Wr? MR

col or I Suen o} RTBHSRRLEHE soa i ity B BT 1B My 0878 B3RS 7. s

(2H, mwuthﬂmorpmetnaag (#1198 MLifhe orgatc leniers yeese gombined Hjriedsising sogiumpH) | 3. 51

(s 2 0.95 (t,
0 H%E@R/%Ga(‘ﬁ/eooﬂg tktgd3621%de¢%dl\%%@—|fre%s LC '?Ef\/ee%pﬁm%%%tnﬁ%d ghamhn (Purity:

97 2% chramategrephwaffordigg theditie-gempeund as a pale yellow liquid. '"H NMR (DMSO-ds, 400

- ARG QL8 IR 7 BE TRV Ay, B qs A0 264%E DK )z 526 ) RBY R

OH H2N N
9H).

25  Step 2: tert-butyl N-(tert-butoxycarbonyl)-N-(3-cyanobenzyl)-beta-alaninate
To a solution of tert-butyl 3-[(3-cyanobenzyl)amino]propanoate (3.7 g, 14.2 mmol) in anhydrous
THF (100 mL) was added di-tert-butyl dicarbonate (3.1 g, 14.2 mmol). The resulting mixture was
heated at 50°C for 6 hours. The reaction mixture was then concentrated under reduced
pressure affording the title compound as a pale yellow liquid (5.0 g, 98%). '"H NMR (DMSO-d,
30 400 MHz)37.73 (t, 1H), 7.63 (s, 1H), 7.55 (d, 2H), 4.41 (s, 2H), 3.31 (t, 2H), 2.40 (t, 2H), 1.36
(m, 18H).



HON O 15Step 1: 3-{[(2-hydroxyethyl)am no]tnethypenzonitrile

3-(Brononet hyl ) benzonitrile (20.0 g, 0.125 nol) was added portion wse into
a m xt ur ewof20mthaeel ami ne (11.4 g, 0.19 nol) and sodi umpbirEeedonaties (21. 0
g, 0.25 nol) in ACN (200 nL) at OC. Thegresulting m xture was stirred for 4

taken SBon B E R B A P R MR e ey PO U 01 e
was driatahimater sodi um sul fate and evaporated under reduced pressure. The
wni te- S5 Be Eoy i pEoaROTHRA BRI osBe BluBRs Totirtad TEET R,

( m 2 HytertfoubdxycanbodyH)-N-(3-cfanddengyl)-ddth- ala’:herade (580 g213.8 nBudiX It(was iBdtited2sHL (M

S 5. opalotsthS ot S 63%) TP oSBl Stk Ho A SS LsTERY L O 20 AL

(3 56 niH), 2.99 @), 5728 (dHg . 30{sp28), SCHSU(hi OR) f. 4B ¢rh [ XHD); 1.33-1.42 (m, 18H).

)y uneCr I PR ECoE A RS ArLE Behi Al o 2 P B s T8RP G 6oC for

12 hour®lethbdeE)Reacti @im (Puktyuge2%s diluted with water (100 nL) and
extracted with ethyl acetate (100 nlL). The organic 30 |layer was dried over
sodium sul fate and concentrated under reduced pressure to afford the title
corrpoumdte&aeaiatwm:etsﬁt-lddtwm'l%-[aliﬂnNNerrWﬁiml@meéeﬁﬂ]-Mm;)orﬁbc?nz?/ﬁ-m Snethyl) ,
7.69 (q, . J=7/.6 Hz, 1H), 7.62 (d, J 7. 9 Hz, 1H), 7.50 (m 1H), 4.36 (t, 1H),
3. 62 (Letaplaningtes () 2 . 2.69 (t, L 2,47 (m 2H), 2.34 (t, 2H), 1.38
(s, 9H). V\D 2010/ 112461PCT/ EP2010F054103 07 he title conmpound was
prepared followi ng the general pr tarting fromtert-butyl N
(3-cyanobenzyl) - N- ( 2- hydr oxyet hyl etb al anl nate. It was isolated as a
colorless oil (4.0 g, 87%. 1H N (ﬂDIVBOdG 400 MHz) 6 9.57 (s, 1H), 7.58
(s, 1H), 7.51 (t, 1H), 7.28 (d FQh),OH5 74 (s, 2H), 4.30 (t, 1H), 3.57 (s,
2H), 3.41 (m 2H), 2.70 (t, , 2.47 (m 2H), 2.34 (t, 2H), 1.37 (s, 59H).
LC/ VB (e hotertRutys 81854y ane- Emorqapnzyl)(m/metbsd beja-@anina®9 min (Purity: 98.2%.

| nt er
Naae T arheHiE oimpobi hiadhieibred folloying the eneral propequre 10 staring fom -cyanor2.
1036 ep fluprobenzyldyamide (N5(94-7d3/lannml)2ankiltambob!éNzVet)lyleeﬁmallaylnabe(ﬂ 3 @l8himmat.e The

1 SOTERAPS: VO R, M NS PRl Sy o 5k 1

tert - byeijow bil (69 QWZ%)EtIdWI%i(ﬁ)DGE,eBQOJMBzgS 7.79 (@, nm617, 2pr|-dmaHE)d7 azcrm@s(m i bed

in Bior 0 3 9 oi |

(2.4 gﬂ@?iﬁ?(?m%b&@; 2344t ﬁ/gé) it 2%'%5"‘&@% 3=1%%w%gf ﬁzf#@ "?ng5

7.69 (ds,9H)=ICBIS MeéhdttB): PBB.2 (F+6()". HRALCLM)eth& ABR(Z44 Aif) (P Rity B6(4%). J=6. 9
202I—|) 2.38 (t, J=6.9 Hz, 2H), 2.14 (s, 3H), 1.38 (s, 9H . LC M5 (Met hod

B)77293.0 (MFH). HPLC (Method A) Rt 2.44 min (Purity: 88.5%. Step 2:

tert - b\ftgp 2: tert-butyl N- {5 [ammo(hydroxylmmo)methyl]—2-ﬂuorobenzy/} N-methyl -beta- a/anmate

%;ﬁgamhﬁ %gn&% éng% eéa?llogvniql)ﬁﬁg%%ggr%ﬁ{r%édur e d sk rjurbg & ér% é%rt Pﬁ.t(é’_

starti rmgarlic—@-rﬁiubr@benzmu)tly-inel‘thyl -beta-alaninate (1.39 g, 4.75 mmol). It was isolated as a

Cor o nagiofess S GugmtiafiaT N ME St BRI B s 00 2ATR B 74" T

S, 25H) ,7.58-A83 (d1HY 7&30dd 1U=HB. EHB 7 BE)1H)/5.42 (tﬁrtthHyrglsg 6, 28), @.d9z(t, JEA, HZ,. 37

m 1 2 , 60 =7. . t,
5Ty 0 W g o FrEectPrpeta. 49 1 8 telasieodalites 2 Rl % riy
HPLC 2%(Menhod A) Rt 1.57 mn (Purity: 95.0% . Intermediate 40: tert-butyl
N44-ram no( hydr oxyi m no) net hyl | benzyl | - N net hyl - bet aal ani nat e H2Ny COH
WO 2010/ 112461PCT/ EP2010/ 054103

Intermediate 24: tert-butyl N-{3-Jamino(hydroxyimino)methyl]-5-fluorobenzyl}-N-

30 methylglycinate




79 Step 1: tert-butyl N-(4-cyanobenzyl)-N nethyl-beta-alaninate The title
conpound was prepared follow ng the general procedure 10, starting from 4-
cyanobenzwb 2brooimebe (1.5 g, 7.7 nmmol) and tert-butyl PCT/EP2010/054103
N net hyl - beta-alaninate (1.5 g, 9.2 mmpb, prepared as described in Biorg.
Med. Chem (11) 2003, 3083-3099). It was isolated as a yellow 50il (1.9 g,
89% . 1H NWR (DVBO d6, 300 MHz) 6 7.78 (d—l—J =8.3 Hz, 2H), 7.49 (d, J=8.3
Hz, 2H), 3.55 (s, 2H), 2.60 (t, J=6.9 o2H), 2.38 (t, J=6.9 Hz, 2H), 2.11
(s, 3H), 1.39 (s, 9H. LG M (Method B); 275.0 (M FH). HPLC (Method A) Rt
2.40 min (Purity: 82.5% . Step 2: tert-butyl
N-{ 41 am no( hydr oxyi m no) net hyl | benz @ N- rret hyl - bet a- al ani nate 10The title
conpound was prepared followi ng the general procedure 2, starting from
tert-butyl N (4-cyanobenzyl)- N nmetpygts bet a-al aninate (1.9 g; 6.8 nmol ). It
was isolated as a yellowoil (1.6 g, 7% . 1H NVR (DVsO d6, 300 MHz) 6 9.57
gbglss Sj‘?j F-(B3mboheth)HS-Ridr@hen2bbitrilel . 27 (d, J =8.2 Hz, 2H), 5.77 (s, 2H,

1 /whﬁt@n Cgﬁ)f'UOL%‘?W(‘?W%BB%HﬁHﬁ*%@aJ 3y Pé» (1ppacy gﬂfé?%va%rewef 52
m n (P ACKE (1138Rd&%itrodentRmoBsHeas. N-Blomdseictiniiide/ (105 g, 0.59 mol) and AIBN (2.4
\[>I|_ |( gﬁ%g%ﬂgmlﬁ\gérg% gé%g& @%yr%g&,%%\éé&g%ee\éaghggtgg a?;(?"lc fgr 90 minutes. The
4- br onBeactioNBAKOMNERS EoAckhea® uedaGhbulr. Bhesebidtié @as aflute®irhBEM, cooled at

4- br omy- 3- hox | ) benzoat e nternediate 1,
o S e b g Rlioa T b s AR Sei sy SemaEe s P Brenitbeflira® s
80.0 mmh&entr’étw tb@mlafyéngwmnxrm erudaprdtivat was ake® 0fwith beflether 200 HL&)

reacti on mx d.to RT a concentrat ed. unde cuum

o orEe S Hof 5 sHP e Rha Siis s eI Horl s Shsvad amladts | ayer
wagot heacash & @lk/@dwevﬂtféfboﬂnplal}h@aslgme%@hdﬂ“II-ICNMFQT(DMQD ANdo@KIHZAS t7egB (¢, t h

Et OAc. The organl C ’\6‘%9("\% and concentrat ed under vacuumto
gi ve t REDFIHI @, éb\%p‘oh%éﬁ 85')6{4%@ AGHA B 87 gin FUgRP.4%%H NVR ( DVBO- d6,
300M—|z)1319(brs 1H) 800(m1H) 7.77 (m 2H), 4.49 (s, 2H), 3.40
( HPLC (Method A) Rt 3.63 min

pur i t ySte@g tg%but}é(y (§f0é(6n<2-5 fly@fotbeBM)yl}J-methylglycmate

N-(3- {%émlﬂé@mpaur{dm&@ﬁﬁéw@umchmh@wééerleral ;f’roé%@?’é m%ltarﬁng'irbrh%nzyl) Nret h
yl glyci nate | oride (7. | ) and DMF {( [tL) were
adgéd i(progomedipin® f'@)‘?foB?”z@”lyl”% rod 33“3?%? %Wt%%rﬁbﬁ@rﬁf'@}%d%éﬁ%es('i@a@dg

61.2 mge,la)yénaw%n*w@r 48%bh.OHUGNR (b&%@ B 00 Mz) 5881 trh MaH)3PBB XU 8), esst
stirred at ours, and then concentrated under vacuumto gl ve t he

acyl W 261@/@1@&6%@'@%%5&%@ 80).chtd(s, 8B)-d&/MSdMethoddd) 2822 | ow
oi | . EMfiH?“CH'PL@*‘(WHd&eA)%SQ &za%?rﬂ(rpﬂjﬂtw\’gébv nhydrous tol uene (150 ni) and

added drop'wse into a solution of Internediate 21(18.0 g, 61.2 mmol) in
toluene (75 nL) and pyridine (75 nmL). The resulting m xture was stirred at
RTfor ., ?@Id%j( 1 on

m )%Pur é§§ ?/\ggw%gr?cent rgpg’gm%n er vg@ﬁ@ﬂéﬁ?ﬁe‘g %Oéé%ﬁpmmﬁﬁﬁg@%%g wi th Et OAc
(400 miTyedifa camppent Was Prepatedraccarmgrgenerah Prgedis te Stasinddin teéUPH]Y'l"b@ of
NaHCCB (2B RuBlobesyM-Ne iRy IdIdctata L Wag_f%@la@brog@é"é 9elio§Ws%r|d W‘F-FSNQIP' ©Mdds0%)

and conCentrated under vacuumto give a yellow solid which was washed W th

MeOH t #0giMiz)tdHe7 3 (krise1id b ffGu@EAl Ris 7 B340, @H) polider.. 1.8/ (vetdibd3 AP (fl‘>?t2|‘k)x

mm“ (p%r1é7(>é %ﬁfiz%@( 3 N{%@ %%%@(@Qﬂ?m)ﬁjﬁ 98%/@)( ?40%'1&@5 IQIZch A
2H)Z5 2 (Meth(og A)&ﬂrﬂﬂ 891mMDHP(JElt,y 89%)- I nternedi ate 42: met hyl
4-f am no( hydr oxyi m no) met hyl1- 2, 5-di fl uor obenzoat e |

Intermediate 25: tert-butyl N-{3-[amino(hydroxyimino)methyl]-5-fluorobenzyl}-N-methyl-

F?AT/\JOLOX

HNTSN
OH

beta-alaninate

30  Step 1: tert-butyl N-(3-cyano-5-fluorobenzyl)-N-methyl-beta-alaninate



Step 1: nethyl 4-cyano-2,5-difluorobenzoate 15Met hyl
2,4,5-trifluorobenzoate (DSL Chem cals, 950 ng, 5 mmol), sodi um cyani de
(306 ny, wo2b10meie) and tetrabutyl anmmoni um brom de (2. OPCE/EPE0IABS4mMDI ) wer e
di ssol ved in DV (10 m.) and the resul ving m xture was heated at 60C

overni ght ... Addi t i on anpunt of S9 cyani de 6,.25 | ) was
addeq e RESRPRTR e AR PRleo et e B B4 et el st BsEFe mhe

r eact i @bromoxiatinyg)-isordbénroeitrilew hteraedidie ZnStepds i8timgi 8.6 nimbhand &rebwll N-

vacuam et PR s 7S T2 afnhl oA ARShaRB0e SRS el @ 177

Et 0Ac/ Cbe3)3083-399k Itvrss ibdlbled asenmeie pellowldil. NVRMFONBIS 014, 3@OOIHMEY. 78 7. 77

NeBhoddig u=Bee 5"t ity T el b Tk BT kel tﬁim@@@é%@%g -Gz, = M

(PFrl t WH)9D39%) J= 6273HSIEH$) E12r(3t3ﬂol, ;Ij4]9|(s 9H)bLC/MS (Meth%d B): 29|33 (M+H)". HP(;_C
4-[am r i,m.no) met hyl] - -di fl uor obenzoate The title conpound was
pr epar @g%gﬂ’gﬁﬁg&t'ﬁ Hﬂt&r%@%’é otocole 1, starting fromnethyl 4-

cyano- 2, 5- difI uorobenzoate. It was obtained as a white solid (304 ng, 8%.

I(_S{JW'[ e@g tod, ui‘yéglz {?ft[gmfygN&yQ%%(yﬁ%o)%@&wb%{/%m enzglb\{‘l:i}-me%yfgeta a/anma?e

SPO?L g/ 2 m?,g% fay?hggazcrwlxg?@pﬁﬁgtdﬂﬁélb@g:ihbcyeab@nmbédmde 2nsth Ay Giohyertrmitg N- WO
3-(bro 'r%?’iﬂl luQroRARZYP; 'B}‘?ﬁﬁfl)‘?ﬁaﬁ'%f"”ﬁe%‘}?é g1 E”HB%&U’F&? '&%!@teﬂraéﬁar ed

foll OWy@movg@mwzalm@r%%du{ NN@(Dm@rdel 3w MFH2s 878, qu) B4s5 (s, 1H) 7.38-7.28
met hyl benzoni_trile ( i sol ate omder

La VB (Wef Hod-B) @ éﬁa%“f th% ﬁﬁﬁ (Sﬁwé@é%%ﬁ %&0#& Jz@ %ﬁZn¥H) @Iﬁﬁr(? £ly©-9
96. 89 .HASDAR 2212 {se8HY, A, HHY chh@w@médgym@{mq k) - N-met hyl gl yci nate
The_title conpound was prepared follow ng general procedure 10, starting
frdm 3- (bromomet hyl ) - 5- chl orobenzonitrile and sarcosine tert-butyl ester
hydr OChthHnGGlaté b9 Vg (3 salidesk avm{ﬁegh\tmﬁmmbiméﬁﬂm 78% . LC M5

. - ter u

N { 3- [ av=Rs Aepzenscarboximigamide) - 5_ cp) orobgnzyl} N- net hyl gl yci nat e The

title corrpound was prepared foll ow g€ H procedure 2, starting from
tert-butyl N-(3- chloro-5- cyanoben%yl glycinate. It was isol ated

as a yellow sh oil (550 ng, 88% . 13LC/ M5 (MEthod B): 326.2 (NA-H).
Internmediate 44 : tert-butvi HNTSN
N44-ram no( hydr oxvi m no) net hvi | - 2- metdmoxybenzw | - Nmet hvi di vcinate HO o

20Step S]Tep tI.'e §-}[(£§I-d>f1ydrox§prop mgthal)gr%}ng? &P}%Le}gzgm% met hyl gl yci nat e
20  The title compound was prepared following the general procedure 10, starting from 3-
(bromomethyl)benzonitrile and 3-(methylamino)-1,2-propanediol. It was isolated as a colorless
oil (920 mg, 82%). LC/MS (Method B): 221.1 (M+H)".

Step 2: 3-{[(2,3-dihydroxypropyl)(methyl)amino]methyl}-N'-hydroxybenzenecarboximidamide

25  The title compound was prepared following the general procedure 1, starting from 3-{[(2,3-
dihydroxypropyl)(methyl)amino]lmethyl}benzonitrile. It was isolated as a colorless oil. LC/MS
(Method B): 254.1 (M+H)".

Intermediate 30: 3-{[bis(2-hydroxyethyllamino]methyl}-N'-
N/\/OH
e

H,NTSN
OH

30 hydroxybenzenecarboximidamide

Step 1: 3-{[bis(2-hydroxyethyl)amino]methyl}benzonitrile



The title conmpound was prepared follow ng the general procedure 10,
starting from 4-cyano-2- nethoxybenzyl brom de (Carbocore) and sarcosi ne
tert - but Woestoer24sydr ochl ori de. It was isolated as a colPCTIEP&10054103 1H NVR
(DI\/SOdG 300 MHz) 6 7.53 (d, J=7.7 Hzy21H), 7.45-7.40 (m 2H), 3.83 (s,
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t ert bbrpmomethyl)benzonitrile and diethanolamine. It was obtained as a colorless oil (820 mg,

1 e dorponrote BrE Rl PR O Gy M ener i o ocedure’ 3, "starti ng

fromtert-butyl N(4-cyano-2- rret hoxybenzyl) N- et hyl gl ycinate (1.0 g, 3.4
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N-{44am no( hydr oxvi m no) met hvi | - 2-f | uor obenzw | -N-(tertbutoxycar bonqul vcin
) te T

4- cyano-2- fl uorobenzyl brom de (Fl and tert- butyI gI ycCi nate It

was isolated as a yellow oil (H3 %1. JOH NVR (DMSO- d6, 300 MHz)
5782777(m 1H), 771763(m|2 3.82 2H), 3.22 (s, 2H), 2.58 (br

39, 1.40 (s, 9H). LC/I\/IS(I\/mdﬁHd B): 2650(MFH)+ HPLC (Method A) Rt
223 mn (Purity: 98.0% &2: tert-butyl
N-(tertSf%ﬂdﬁsft?é’%Ur(frc)Van(eﬂb@r nBetyiplya®benzyl ) gl yci nate To a sol ution
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washed with a saturated agueous sol ution of 2X brine
or dani d2x'@penlndie tiipiedvaaepocantraied uedai cedtced PErpsHE- §he eesidve was dibtedonpound
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1.48-1 V@Eh(ﬂw'thm}er (E@ Ns); (dw@@ KM@S@) angélse solyantsppre neploved gramstadised) Rt
5.20 m s(sBHart'othve i ﬂﬂe@:om&glﬁ'ﬂ a% a % &l AUkl Wlthout further purification (11.7 g

| uor obenzyl1}-N-(tertbutoxycar bon1yOgI ycin

N-f4|amno roxyi m no
ate Th&8fat r% N%%Mﬁfa Odvllép)a?éa%(d)wl—&ﬁhh@ 2Hhel bkfbudaB 4&@8@&&6

t gpt f
35 '?elr u:% %%%ZPE %’ﬂé Eﬁ?éf 4c2y “ﬂ%r(“élger?gﬁ)) g Oy%p\{l]aw)e (2.1 g, 5.8
mmol). It was isolated as a yeIIow 0|I (1.7 g, 7499 . 1H NWR (DI\/BOdG, 300
el\,/Hgg gsg%ﬁ fof, b“;’}m {44{8'%0@% %&m'”wdh@g’%? s ”%H)J’ gé?”"%g%a 2 (mi—i) 398.0
(WH) - . A% agmqmllm nRf hgdrgg/larmine (FL29 mi; 225 mewy). wasgided at once into a '

/
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7.28 (d, J=8.3 Hz, 2H), 5.78 (s, 2H), 3.62 (s, 2H), 3.15 (s, 2H), 2.24 (s, 3H), 1.42 (s, 9H). LC/MS
30  (Method B): 294.0 (M+H)".

Intermediate 32: tert-butyl N-{4-[amino(hydroxyimino)methyl]-2-fluorobenzyl}-N-

methylglycinate




was concentrated under vacuum The residue was diluted with Et0Ac (200 m),
and then washed with water (100 nL) and brine (100 niL). The organic | ayer
was dri eowOQNafB02d61and 10concentrat ed under vacuum Aft ecTmreéviosads on by
flash chromat ography (silica, pet etheys EtOAc), the title conmpound was
obtained as a pale yellow solid (8.0.9, 88%. 1H NVR (CDClI 3, 400 MHz) 6
8.22 (1H, s), 7.99 (1H, d, J=6.5 Hz) 7,78 (1M, d, J=7.7 Hz), 7.57 (2H, m,
7.27 (2H, m, 419410(2H n) SH% 326(3H s). 15Step 2:

2- (met hoxymet hyl )-2"-(trifluor or?e bi phe < 4-carboxylic acid Lithium
hydr oxi de nmonohydrate (2.29 g, p4N7 nmmol) was! added into a sol ution of

met hyl 2- (methoxynethyl)-2'-(trifluoronethyl)bi phenyl-4-carboxylate (8.0
g, 27. Stepiolgrt-bulyMHH-C100-2rlyoroblyOi)(\B@ethyig/emdtenat er (30 nL). The

resul t'Anr% réto'f’ﬁ%X%W%-ﬁgbgoﬁgngﬁromdé 5(?.?92”19%& sgr%gs%Q%}t E)lh][ﬁ Js‘le@'c“ on

m xture was concentrated unde vacuu e i'ng aqueous Tayer was
20aci dihfydedhhariddn (24 2cbogm et lmat)edd aglassius @dbontate)qzi%fg 8160 rmmm@ecetoaet(%d) W th
Et OAc. r hen

dri Sa (R3Rahy 24 HE0RTh S0, ¥Ed TSR R oo Aol et G P i
suspendigchte waEb@@:e@BQtediu)mderf \rcherrneHheir&:tlddlelvw taleshewrp Wﬂin:water(bL)adrfdor d of the

(e vy STRRRTR FRUR e 180 Shn§e biriuntstraniofdts eI S iaSha L Pon ©

m, 7. Tj:BleQWQSD4)rE)nd conééntiialad under vacuBim (1die tthe tillecobpbimd, asza gallopvibiowd oil

2. et hy o259 ppinee, SEMRTEM R o8 2 62U TS HEO): 7-3Rgee

2010/ 1JJ24©1H’61H£I?2—[)]1)64)51410@ 848r@ay), 288l (s, 2H), 2.27 (s, 3H), 1.42 (s, 9H). LC/MS

bis(tri ne)palladi um (I'l1) dichloride (64.5 ng, 0.09 mmol)
was pré@é&é’grﬁ% ”&%0%@\332 (200 nmL) and water (50 nmL) under N2 at nosphere. The
m xture was heated at 100C for 3 hours. A 5N aqueous sol ution of NaO—| (100

mL d h d 100C f
i ¢ o SnPbiy T ERRE b B L ol e S R M i queous
| ayer waS0% enos@d.solttien of QWTnyIéralyier(34®mLf5 B5 etabdvdshadaled kir@owisd ovee 1pad

d. d d i|
oS EH by Aed Bo GEYSB A PR B 2%,
5N aqueaalsin S0kt (RdnL)oThdHBacidbmixture plds B)irrechdt R for 20thed rSNISbIWeM's'BEré 2x100
Th I t th h
P o e St e MU ANR TR, Rt St S T
was ada&dwada with) watehél Liraxd dried waier@amemtorgmeetliletmmdouﬂaaas mihite pbeder

recipi e i f t ane, .the r

Cindor " (e LML ENSGir e LTS P s derBtng s EEA 1 6 ol 2. 5
g, 202%y. 36, CH)MeB N @ 2A),, 3. RS (s42H),1B.17 (P2, By26 (30899 1.42C5 N )( MeM® dvidhod
279.0 SB?NA%@ NNR (Dl\/BOd6, 300 MHz) 6 13.00 (s, 1H), 7.87 (m 2H), 7.80
(dd, J 3 08h 7.75 (m 1H), 7.64 (m 1H), 7.34 (d, J=7.6 Hz,
1H), 7.23 (d, J= 79Hz 1H) 2.02 (s, 153H). Internediate 51:
2" -ethyl -2-(trif qLar D) henyl- 4- o ] gid F

%ﬁp 1: nethyl

4- br onﬁnéihﬂgllyd‘haxer orret hyI )ben20| c aci d (APAC Phar maceutl cals, 20 g, 74.35
mmol) in MeOH (400 m) at OC was added thionyl chloride (21.6 m, 297 mmmol )
dropwi se. The reaction m xture was sthr\r/e\d RT for 24 hours. The sol vent
was concentrated under vacuum and_t h¢ crufe’residue was diluted with Et0Ac
(250 nL). The organic |ayer was wasfiey with a saturated NaHCO3 sol ution
(100 nL), water (100 niL), brine (100 ), dried over 25MgSH4, filtered off
and concentrated under vacuumto affend the title conpound as a yellow

soh, Ed (19. 13 g 91% HPLC (I\/Ethod A) oRt 5 12 min (Purity: 99.2%. Step 2:

2'-eth trifluoronmeth % hen -4-carboxyl ate A m xture of
rret hyI SL{%F cfﬁﬁ bB’J’( r(?qu%Pdﬁ%fiaW% ﬁ'%%’? y(gé’%’aée 10.6 nmol ), 2-

30et hy|TFh@Q|'ﬂé;‘ |cbﬁhF>@tﬁHd3W§§bl‘épél%d3§|lcﬂ\dlnglt'~ﬁe%;eﬁ'éﬂél bnoc@diﬁé 1401 Sthiiag Frdeh 2-Brodso-0-
31.8 mml), adi um acetate

2- di cy&V%’Pfé%@yFlﬂ%%'H? feadocy) a'&ﬁ' ﬁ%’?%&%@ﬁd}%ﬂﬁﬁge( DEArOFRIONiqs: B vasRRigingths

prepar ed d whit Hxane (8K (uiMs@Jagl amtl\mnz)(él@1mea J=aI6H# "er), heatrd Jag.090€ for
2.5 hours. The reaction m was diluted with MIBE (150 rrL}_Qand washed

wi PR wdtZerd Hy-g%hid) J2th@ Har | 'Flb 3(83}’d3n%*)') 313Hé3 ddiletnd $-378r 5Hes dHbG/NSt ed
wi th M{RBthodB)N338.9, B26.oMaM) . HA LAY @&thod A) Rt 3.10 min (Purity: 99.6%).



WO 2010/ 112461PCT/ EP2010/ 054103 85 were conbi ned, dried (MySH) and
concentrated under vacuum After purification by flash chronmatography
(silica, wopbamaz4ati OAc), the title conmpound was obt ai neg#CagEprarionband ess oi l
(3.05 g, 93%. HPLC (Method A) Rt 5.6 mn (Purity: 97.3%. 5Step 3:
2'-ethyl-2-(trifluoronmet hyQbi phenyl -4-carboxylic acid A 5N aqueous sol ution
of NaOH (3 nlL, 15 mmol) was added into a solution of nethyl 2'-ethyl-2-
(trifl t&emﬁﬂbhﬁu}bep{HdamMyd&rxbmW)ate@ﬂ]& %n@be@zﬁngrmm;)lglymneﬁeOH (30 m.)
and the resul tin Xt ure was ated at GOC ar utes. The rea

it ur 8708 cBmBant] deebeadta ObRnE orhe ubhadile f S BRI AR Nict e
(50 nlL)2-brama4SiaechenaylsNanéthylglyninete. HGlas (oldtédrh} a calotleshein(303 MEAOT%). W t h

conti ndti Pt tag R PR 8 T 70 B2 T B ik st b el e s ur o

to gi va.4Thel, 18.0 élzc bi)) GLasd s A2H a 3VT5I (5,2 H)0BAB I(s, (21) 7L 3 1) (s, B899 1.4 3R, GHJ. MsyMed A)

et BI5y e %W%?F‘@ GRS B 1 g o bBip b6, 115 e,

300

1H), 7.50 (d, J=7.9 Hz, 7.42-7.32 (m 2H), 7.24 15(m 1H), 7.10 (d,
J=7.5 Wf ] 1. Aty 1=7 HMeﬂmmeueSZ
2-et ho p 1. nethyl

2- hydr oxy- 2 -(trifluoromethyl)bi phenyfl- 4-carboxyl ate 20A m xture of nethyl
4- br ono- 3- hydr oxybenzoat e (Conbi - Bl ockssTA-4189, 4.00 g, 17.3 mmol),
2-(trifluoromethyl)phenyl boronic acid (3.c95 g, 20.8 mml), cesiumfluoride
(7.90 g, 52 mol), palladiun(ll) acet g (78 ng, 0.35 nmol) and

2- di cycl ohexyl phosphi no- 2’ - di nmet hoxy®i phenyl (426 ng, 1.05 mmol) was
prepared in di oxane (40 nL) and vat er 420 m.) under N2 atnosphere. The
reactlon m xture was heated at 90C. ﬁut r 90 m nutes, additional amounts of
2530 (trifluoronethyl)phenyl boronic acid {h 90 g, 10 nnDI) pal I adi un(I1)
acet at St¢a 8: mgthy4-Blomoadichlosabenzoate

-di h h phenyl

adoed. AT HEBIREEN 7 Crat T TP LR ity g o toesl.) vere
2-(tri fChlﬂMthﬁEOlbyxb)jnﬁemﬂol BkockmCA 4a67d1 02, Z.2§ mridl) B wm@H)(zo p'a_l) badiQuhe )
acetate hos &1 no-
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ot 1 ac PO i’ Mabirostd ohhs et T faypePEs AEMS QT KB SotBhBategy
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ZW/WAQthIEQWmmHPLlﬁIy(%B%Qd A, R 3.6 min (purity: 98.8%. LC M5 (Method
297.0 (MrH)+. 295.0 (NA-H). Step 2: nethyl
gphoxy 2'-(trifluoromethyl)bi phenyl-4-carboxyl ate 5A m xture of mnethyl
2 hydr &typ 2! méthyi 3-tiiomosepdnpbetdopteeny 1- 4- car boxyl ate (5.03 g), anhydrous

has pr oV o PahFpiishen ead e Redn ERe AkaPdg Aroaacs Paledia W araeorh
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325.0 +. St 3; t hox trif I bi ph I
st AN finsliBues: Tiercuh ks pras S 550 e e Psitshanadh il o o
sol ut i @ax1af mbeThy codbinet beayaniclaydrs efd washauavithyvater (ﬂiew:l)a-ﬁdcbah@mwdna; e

(4. 45 n EtOH (45 nL). The 15r fion m xt ed at
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resi duéHWaviR (BKISD-4) 300 MHAB18e23 (W0 HYLJ.96, mﬁd.%qy,ew.SHPquMemdmt) RICI (7
é and_ t hen extractoed wi th MIBE (2x100 nlL). The organic |ayers were

wasPed 3ni% MIPUAR: Y66%4L), dried over MySO4 and concentrated under reduced

pressure to give a col orless oil. After precipitation from pentane, the

title cg und obt d as.a whit HPLC (Met hod 20A), Rt 4.3
mn (put ?r?? § m’” O{W@Wﬁdﬂe @y/f 219%%@6‘1720%9




Internmedi ate 54: 2-chloro-2'-(trifluoronethvnbi phenvl-4-carboxylic acid C
OHF Step 1. nethyl 2-chloro-2'-(trifluoronethyl)bi phenyl-4-carboxyl ate 25A
m xt ur e oWVorretoimk464- bor ono- 3- chl or obenzoat e ( Conbi - Bl ocles TBB2®@5884104. 5 ¢,

7.0 mmol ), 2- bronobenzotrifluoride (179 g, 8.4 muol ), cesiumfluoride (3.2

0. 14 PNtk bl pes iR ERAETB RS ol A6l sl e £

ni t r ogehload-daypheteazoatadt whenbthimet @d aciei @Ot 483 BMgnguantiesive)THE NIMRct i on
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Ponb andPEHE ARG e T At o S AR B M med ae. o 'yel 1ow of | HPLC
(Method A) Rt 5.3 min (Purity: 99.79%. WD 2010/112461PCT/ EP2010/ 054103 87
N PR Rl T i 20 TRl 3 e e ool on

mmol) in MeOH (16 nmL) and stirred at RF f?r 30 m nutes. The reaction
m Xxture was concentrated under vacuu he~J-esi due was taken up with Et0OAc

and washed with a 1N aqueous sol ufion HCI (3x) and brine, and then 5
dried (MySO4) and concentrated underl vacuumto give the title conmpound as a
white powder (950 ngy, 93%. HPLC @Bthod A) Rt 4.9 nin (Purity: 99.4%.
LC/ M5 (lvet hod B):  299. NA-H) . 1H NVR (DVBO-d6, 300 MHz) 6 13.48 (s, 1H),
8.03 (d%\’/gf?l_l’?” %‘&‘f‘%ﬂf%‘%‘!%ﬂ a?}%:m, 1.6 Hz, 1H), 7.89 (d, J=7.8 Hz,
i;)l)m zéﬁx%w ammﬂdc}l_) (,9t.(7mgg1(§m6 mbidl) ant BﬂFg(d.ﬁfr}aE)M&eldtaﬂedH)o % Sugplenéidn oﬂszJ. 4I Hz,
. ntermediate 56: 2'-fluoro-2-(trifluoro v o) v1-4-carboxylic
bl Qe TR oAl SO TABCS: e, .4 PN ah DrEe s PoNEAOB D) 1S Hleto ¢
(52-574mmkt)fre7\?.la§ ‘stfi;iﬁdQﬂ fﬂlgméhblﬂfeﬁrév@f)&ﬁidﬂj Lﬁ_ﬁieﬁre@uc%ﬁp&ig%@l Thehlféei‘éjhy maf5|télfyni( ge7
: , , 2-di cycl ohex Ino-2',6'- met hox phen .
0213, Sty nintis TAFLaB Ly P ZeBated BPviRS o g Sobtigh ah B AaLoh P abed
di ox an&rie(tﬂﬁ@mlhb)(Z%BanﬁQSB rﬁﬁqwfanh‘)cé uhdesadidn ati0EPREY @lutddwith 88CItN on
m ure was purge t vacuum 1 or m nuy a en the reacti on m xture
b i aateas s @ Hl @B brBnarane T Boal tPuhb L i Consh b aonar
110C f adiyeds Wetrerwash&b Qvitheasdnidaturatstl dh8eMsoltioh @NbHCBI (2000mpsnd whteer ed
ate was concentrated under 20vacuu

t hrou of lite. The filtr
L1 or ditad BEG aea aShiiant Ropeinaii fAERrrSRTLG GYCLR L FORAR T Ay
(sili cyelldWhbiRn? @i g)iqugnttdtves. L G)MethtteAS Rt 2.61 eamprurtg 98a84 bt ai ned as a
pal e yell ow powder. HPLC (Method A), Rt 4.3 min (purity: 99.9%. LC M
(Method B): 283.0 (NA-H). 1H NVR (DMSO- (16, 300 MHz) 6 13.60 (s, 1H), 8.31
(7 dé(Z)J(=lStép Wmel%ab%%[a?)airgdghydidx@ﬂrmﬁ)rﬁgth%l]—é—flbbno(ljaéhﬁaate7860 (d, \t]):8.Q Hz, 1H),

. H) . 38- /7. m . terned| at e o tert-butvi
Kot | e b o o AR E R AT G T Bl o acRirbt Sty Homnmetay 4-c) A
Step 1licygnd-RFIQoRBBAIYA. 11Avdd d125iRE6E@HZ ARitd Ebllde 'H WRIR (DMSO-ds, 300 MHz) § 10.09
2010/ 11(S 461PCT/ EP2010/ 054103

), 7.92 (m, TH), 7.70-7.62 (m, 2H), 6.05 (s, 2H), 3.89 (s, 3H). LC/MS (Method B): 210.9
(M-HY, 212.9 (M+H)". HPLC (Method A), Rt 0.97 min (purity: 100%).
25

Intermediate 36: tert-butyl N-{4-[amino(hydroxyimino)methyllbenzyl} -N-(tert-

butoxycarbonyl)glycinate

HNTSN
OH

Step 1: tert-butyl N-(4-cyanobenzyl)glycinate



88 The title conmpound was prepared follow ng the general procedure 13,
starting from 2-fluoro-3- nethyl benzonitrile (Matrix Scientific). It was
obt ai ned w® 2arv/aewmge solid. HPLC ( Met hod A R 3.72 (PeCirtep201995893 . 5Step
2: tert-butyl

Tere b ﬁﬂmce%?) YA S5 BP ARk S §EE ﬁs&a Pk Mo B L T owi ng

t he gergamdbeprylbeshide ahd tersbayltdlywndte.dnwvas isolated as a colorless oil. '"H NMR (DMSO-

by oo PO £ 7 78 EBrTRed i 5F (e e 2P ¥ 2a % B e 26 R ea 10

t he gemmrsa,lﬂ—pr‘od;ecwetel)}JPLaT {(Metdodg) Rh2.17 intih Py ®3id). as a yellow oil (1 g,
85%.. HPLC (Method A) Rt 1.09 (Purity: 1092% . Internediate 59: tert-butvi
N43='f am no( hydr oxvi m no) net hvi | benzvi | - N-i sopr opyl - bet aal ani nat e 15St ep

1. 3-[ (Stswpr tepﬁu@rlr?\llﬁ(te)mmm)yyc]aH@nyM—Mdeaeoﬂamylpglydlreateorrpound was prepared

and | SEpPBAIE SR HEE B e bl ey 8T B rRuFaPRR Y desBsge 1y ©

NVR ( DN/EG)g;i@ 9 m%I)Mﬂﬂ)N 6thyldiisdptapylabtihe (171 6L, 6d, mdwl) washizepaléd in DCBIZ22 d

b e ghiginde SORE Braghoud: Tk sBairRihufe s Sited o sl dnd fastsa > ©

A nDxt with aﬁat(ﬂr-at%dmeowtcﬂuﬁdmo@f M—N}Q}ﬁ(ﬁlﬁhdtb‘rlnleGTlﬁéo@aglp |B2r Wamahaéed ,

hent oq tespR AR B8edthd Sl tord fio g WBioboff 57 celdtieds Bh L 25 (BN UNR®

walt ;—Jr aIMSé)edJ 800 dAH2)St BTV (7T 8HYD I7gEide J+ R eiz, Nk Adi0ied5 RBORMY, 3 966H.86N
t t A
chr omiBaPabr Eep (8L T PCRdS LCUEE R PLTRE I F1 P AR RFRLS 3Bl e

as a cQPomtyJe‘E(E)Q%) 1H NVR (DVBO-d6, 400 MHz) 6 7 73 (s, 1H), 7.67 (d,

J= 15 , 1H), 7.63 (d, J=7.8 Hz, 1H), 7.49 (t, J=7.7 Hz, 1H), 3.56 (s,
2H)'; 275(m 1H), 2.62 (t, J=6.5 Hz, 2H), 2.25 (t, J=6.4 Hz, 2H), 1.39 (s,
9H), 0.8&p gdertbutyd [\18{4I-famlr®l‘ﬂ)ydrc8@m8{7®me%yﬂbervzty,‘}b‘il}t’tyﬁ butoxycarbonyl)glycinate

i e alrade ARt T e B R e Senele b PR 2 el L AR R o
tert- bLﬂteytl-blNaWBarboma)auk(émwmc)behlzyl}gdwmwIIt vlzust@tahemamatcelorlda% mb(s .26kg,ai ned

750 (97RO Spodith o G WA PR ot Pyl fd e i 2D

1H)20 558 (ss2HRH)40 (3, BH), 884-TH (m.2H501.4M1.34Hm, 1BHELQMS (Meth@i Biz 38@H) | 2 27

(al J%%ﬁﬂq?‘*%éﬁ%%ép%%%o‘“"‘ Pio28813) iy s HRLC (Vethot ) R 2, 19

mn (Purity: 97.4%. Interrredlate 60: tert-butvi
h .

pr epar exliarfmdatleovm ng the gener al procedure 13, starting from 4-chl oro- 3-
met hyl benzonitrile (TransWorld Chem_cals) and was isolated as a pale yell ow

powder (1.8 g, 1059% . HPLC (Mgt ﬁ@ 4, 05 (Purity: 97%. Step 2:
tert-butyl N-(2-chloro-5- cyanobén y TenHs gI yci nat e The title
coppound was prepared fol | owi ngrgéneral prdcedure 10, starting from 3-

hydr o5t 1 41 R L B B ™ o ee e o I (16 5, 869 . LaI NG
( Met ho@-Broma@abthyl)i§avizbiitrile (20.0 g, 0.1 mol) was added portion wise into a 2M solution of
ethylamine in THF (150 mL) at 0°C. After 5 hours, the reaction mixture was concentrated under
vacuum. The residue was taken up with water and extracted with DCM. The organic layer was
30  dried over sodium sulphate and evaporated under reduced pressure to afford the title
compound as yellow liquid (12 g, 73%). "H NMR (DMSO-ds, 400 MHz) § 7.75 (s, 1H), 7.67 (d,
2H), 7.50 (m, 1H), 3.71 (s, 2H), 2.46 (m, 2H), 0.99 (m, 3H).

Step 2: tert-butyl N-(3-cyanobenzyl)-N-ethyl-beta-alaninate
35 A mixture of 3-[(ethylamino)methyl]benzonitrile (5 g, 31 mmol) and tert-butyl acrylate (4.6 mL,

31 mmol) was heated neat at 80°C for 12 hours. The crude mixture was purified by flash



Step 3: tert-butyl

N-f 51 am no( hydr oxyi m no) net hyl | - 2-chl or obenzyl}- N-net hyl gl yci nate The title
conpound waexowapsied fol |l owi ng general procedure 1, st&CTiRPQO10/064103
tert-butyl N (2- chloro-5-cyanobenzyl) 7N nethyl gl yci nate and was i sol at ed

?f\t Zr ﬁ%h?o%%girfgw @i %a grgatt g}heﬁﬁec)%g Iél%r'éﬁné M?et goorgpo%a a%%%lo%egslvclﬁﬁ)'ﬁN MR

lam ng((bNFSIO)Hél 400 MP2YBt769 dn}nem),vT.Bz r(r;:tJhmaﬂﬁ, rlel),bm(a(maﬁe), leal(é’,%t)emw (ta
tert- - [ (4- e t 1 nol hut anoate The title conpound was
pr epar é(%’f%#@ hé\n 4@18\522? gﬁypi%dgm 0%815, J"]s{"gr ting from 4-cyanobenzyl

brom de and tert-butyl 4-(nethylam no)butanoate hydrochl ori de (Watanabe).

bbobs” St oD e oy g Pe b gl e giagii, e 00 B

tert- bumltutléc&ﬁnéol[urmwwawbd@)bdn’e@mb@ﬂdm@)tﬁ@géryérbltm&zedu}e( Z’Bitéwhg &Bﬂnﬁeﬂt-lbutyaNoat e

WO 2010/ 11 1 0 /05 103 90. The, t

o1 L owithS GBS 0B anReA Bt o Von oSS SPbOTTE T (34(ts 56 701 H NMR
cyanobeprgO-frabbyin wglabgm ad)onsg(zmdnw%zl(aqj:%taeplzaﬁﬂanzgfd Jﬂwblstrez solid
(468 mgI 730/3 HPLC (Pu 79 L0 VB SNEt B):
3222 (A2 (SRR Ft AH: (t o1f; 348 T 5 5 528 Ot 1 587aVor) e )

g %odi fL'OAMBQMe\JtHdaY rSQE\OGﬂcAKH)Yd{Fq_U(IWéthUthFRZQ UgfﬁﬂrﬁT‘(Fﬁlﬁﬂt@éﬂ:Z@" Step 1:

-di fl uor o- 4- (hydr oxymet hyGCbenzonitrile A m xture of
(4-brono- 2, 6-di fl uorophenyl ) met hanol (1.12 g, 5.0 muol ), Pd(PPh3)4 (323 nyg,
0.28 mmﬁhbdatmgltaﬂ BUANN -GS [ R & (KiroRyi iR eth¥iise 2y BN ZRy drdxiddhy() 7 L)
under nitrogen at nosphere and heated at 90C for 18 hours. The m xture was
di | ut emﬁ%—mn and water. The organi c phase was passed through a
hydrophobic frit and the solvent evaporated in vacuo. The residue was
purified by flash chronmatography (s+¥1jca,-is exane/ Et 0Ac) to afford the
title conpound. 1H NWR (CDCl 3, H o 7. %P?.Zl (2H, m, 4.83 (2H, d,
J=6.7 Hz), 1.95 (1H, t, 15J=6.7 Hz). Step 2:1
3, 5-di f | uor o- Ar - hydr oxy- 4- (hydfBxynet hyCbenA ni dat ni de The title compound

vva§5prﬁ9%g?g%{r[?h}y§)% Mﬁmﬁﬁﬂﬁnzlgnﬁnrgﬁ%g ?t 1vvazt g[)"i :alnge](cjr grsn an off-white
solid @(Bzomgmemt)’eenzgmtrmo(@m%&Smolz)@@smdﬂyd gordion Bigelipfo asmixture 39 (2H d,
‘] 8 5 fano 39 Q%GH!;Q BY.16 o %ng(%og%m’ %&arﬁﬁ;naﬁe @212(95@ 25 f]ho%%n &R (2@0 m]l_‘)%t

| nternme tert- utV|
hydr oxycar BmﬁawmwméwzwaqwﬁpﬁwaﬁM§ éfd@tra@@on WOXtuE waiNegnceptraee pnder

tert-by %}ftéun?('l(h% e%a00was %ﬂeﬁ%%%%é%(%&‘é&t?a@{%d%ﬁ% Succf el d%%ér?&z‘_ 22

4- et hy chloro enzonitrile (1.5 nimd
g, 282. dayer was dried over sodium sulfate and evaporated under reduced pressure. The residue was

purified by chromatography to afford the title compound as white solid (9.8 g, 54%). '"H NMR
(DMSO-ds, 400 MHZz) 5 7.76 (s, 1H), 7.67 (m, 2H), 7.51 (m, 1H), 4.47 (brs, 1H), 3.74 (s, 2H),
3.44 (m, 2H), 2.51 (m, 2H), 2.12 (brs, 1H).

25  Step 2: tert-butyl N-(3-cyanobenzyl)-N-(2-hydroxyethyl)-beta-alaninate
Tert-butyl acrylate (3.56 ml, 29 mmol) was added into a solution of 3-{[(2-
hydroxyethyl)amino]methyl}benzonitrile (4.9 g, 28 mmol) in anhydrous DMF (5 mL) under
nitrogen atmosphere. The resulting mixture was heated at 80°C for 12 hours. The reaction
mixture was diluted with water (100 mL) and extracted with ethyl acetate (100 mL). The organic

30 layer was dried over sodium sulfate and concentrated under reduced pressure to afford the title
compound as colorless liquid. '"H NMR (DMSO-dg, 400 MHz) § 7.75 (s, 1H), 7.69 (d, J=7.6 Hz,
1H), 7.62 (d, J=7.9 Hz, 1H), 7.50 (m, 1H), 4.36 (t, 1H), 3.62 (s, 2H), 3.43 (m, 2H), 2.69 (t, 2H),
2.47 (m, 2H), 2.34 (t, 2H), 1.38 (s, 9H).

35  Step 3: tert-butyl N-{3-[amino(hydroxyimino)methyl]benzyl}-N-(2-hydroxyethyl)-beta-alaninate



mmol ) and AIBN (33 ng, 0.20 mmol) in ACN (40 nL) was heated under reflux
for 18 hours. The reaction m xture was diluted with Et 0Ac and washed with a
sat ur at edwaqomoug4esol uti on of Na2003 and brine. The or g&oT(EPR@yessons dri ed
(MySO4) and concentrated under vacuum 7§he residue was treated wth

Soror 1 ToRdiBEh B wit b Ra gt R e ginbn Gociayrd 2 gl orb AR, Y
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321(2H s), 2.36 (3H s), 1.48 (9H s). Step 2: tert- butyI
ar ba I

2((3-chl oro- mno ace e
sol utlgg—éﬂé'@-te 439 : ;

(1. 95 gpetHaldina® I) 10and 50% aqueous hydr oxyI am ne (2 02 mL) in et hanol

(10 nL) was heated at 80C for 5 hours. The sol vent was evaporated in vacuo.
The residue was partitioned between I',QCI\/I ter. The organi c phase was
poured t hrough a hydrophobic frit a d\é/\a‘ﬁjo ted in vacuo to afford the
title conpound (2.16 g, quantitati . 1 NWR (CDClI 3, 400 MHz) 6 7.48-7.42
(2 H mM, 7.28 (1H, m, 4.97 (2H, 3.69 (2H, s), 3.18 (2H, s), 2.37 (3H,

s), 1.48 (9H, s). 15 Internedi ate 66:

N - hydr oxv- 4- (hydr oxynet hyl ) - 3- mgtthyi\benzi m danmi de Step 1:

(4- br onp- 2- et hyl phenyOnet hanol To a %ol uti on of 4-brono-2- net hyl benzoi ¢
achd (Jlstbp 9; teft-thin/ Ngﬂllcﬁlahém%g%b@ﬂ;ﬁ/l)%né@ﬁﬁ -pRedgEniAttel 1t hi um

aIumnlunh¥dr|de the m xture was stirred for 4
hours. ThRAIUe €aEPPEH W@%P@Pére\ﬂég”%'@% é@emprtahpwa@@rrewoﬁamy fraRt-eyanoaet ed
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and concentrat'ed in vacuo. The due was_puri ash chromat ogr aphy

(silicd, 1hetrapl. éferﬁ’éfe?dlﬁwr't?%j 'QlBII‘%rgtMéd 1G¢hame (&Wgn@%?’%%& Wa$ ess gum
(2 ;iZGg!s@koéﬁQ&%s a%/EIIé\III/BII ngP&' %)4@IfI NIIIII%)(C@CIZ Fhor MH3Ps £ 821hd,q0.6; 268 HAHH)M |
4- (Iﬁydﬁeﬁamdtwa) 136 h'ét Hy). B@ﬁi@hﬂﬁb i3.28 (8, Ak 2ufr1e(toF6.9 Hz, 2H), 2.38 (t, J=6.9 Hz,
(4-bro 2 h Npml+)
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was préBaﬁItéoﬁﬁ Poh 30m xture of DI\/F/wat er (99:1, 5 nL) under nitrogen

at nosphere and heated at 130C for 30 m nutes under m crowave irradiation.
The sus&ﬂgm on was filtered through a Celite pad and the filter-cake washed

wi t h Etdar 2 rRdub Middeminplly dipgiveac)methy!vifuarokanay it methyriaglagieie phase
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he resi due was puri f raphy (silica,
et her / Ef-Gyeo- %ﬁqub@nztmé\l meIhyébet@rqI@umﬁie (11 INAR mmg)). It was Obtalned as a yellow
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met hyl benzonitrile. al ne white soli 1H NWR

( DREO- dBlethad ) fAtA) 576y, (Burity199.0%)., 7. 46 (2H, M, 7.34 (1H, d, J=7.7 Hz),
5.72 (2H, s), 5.09 (1H, s), 4.50 (2H, s), 2.26 (3H, s). 10l nterrredi ate 67:

tert-butvi N44-fam no(hydroxvi m no) net hvil -2-ethyl benzvil - N-
met hvi diteimpdiate-40: tert-butyl N-{4-[amino(hydroxyimino)methyl]benzyl} -N-methyl-beta-

alaninate
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QO Bu Step 1: tert-butyl N-(4-cyano-2-vinylbenzyl)-Nnethylglycinate A

m xture of tert-butyl N-(2-bronp-4-cyanobenzyl)-Nnethylglycinate

(1 nt er redwet2e103324ttep 1, 658 ng, 1.94 mmol ), vinyl boromCe/ERed/opitnacol
ester (597 ng, 3.88 mmol), K2003 (536 ny, 3.88 mmmol) and

t etraki i n i , 0.19 mmol) was prepared
in a msj?éj?etggﬁbu}élloxanc& ngﬁ%éﬁ e#’%%{‘) gé@mma eated at 100C for 18 hours.
The r eddeititda cnmpbmncbwmsredadedtfeldwmgﬂfnelg@h/énaapmce@nel1Qe¢1ant|agedm dFhe organi c

h h, vd h f
. R BB L P8 o7 P AReB o7 ki B BBl Rdb fy S8 Y AnSE! 11
i so- hem@rﬁl 8Addscribedfnf Biod. Med. Chérhe(1d p2QAB,6083- Bm)mgwagmﬁatedlhk AlyBlow

21109 B0y SR (oo 8l 0l BB 1 e P Bt 00, o B

3.18 (25 (s)zngm (€, 3H6. 9s|)|z 2H) 503§ @H)=659 Hz&@pzm (6,63H); bBOYS, 9H). LC/MS

N (- oy BRBod St 0 o ERE) ) PRE bR P AR B OB TR ol ) o 0%

pal | adl um on carbon (50 rrg) in rret hanol (5 nlL) were stirred under an

at mospher e, 0f urs. The neLon fil d through a
Cel i te%g% 6%&(’3%@%'”%0@6}/ &% rr"ﬁ%)(':]7 ethytljﬁg'ﬁ%ﬁll y%?? % %"%/\gs evapor at ed
i n10aClT¢1ett|<Ueabmpolahd\has pnephedddtmmmﬂe(géﬁdrahypc@dm’ez SartisyépnBterttetyl Nout y|

of  ter bt eeRAPIN AR ot ot B el B et s g O 2o ' "

mol ) am%)5 /NWMSOWCB(@)MIH&)}B 867 (6. 6 1h11), 7.40(dyde8.R Hzn 28, WaQVon 0492m)

was heate t a c The
Fosi dadaas ot 1 P oh s ut el B 3o e e b 2R Y048
passed 3H)r bdg ks, @HMWA/MShMetrood B ) BO&G(ﬂMeMapHPaCe(N’Iethod\ﬁa)d?td SDminVi@urity:

g/ 138%%6/1PCT/ EP2010/ 054103 93 afford the title conpound (658 ny,
quatltatlv 1H NVR (CDCI 3, 400 MHz) 6 7.46 (1H, s), 7.39 (2H, s), 4.85
(2H, br s), 373(2H s) 316(2H s) 273(2H q, J=7.6 Hz), 237(3H
s) H,. S) ... . | 8:

conmpouryit gIQNe_rga@_tglchhhth ng the general procedure 1, but starting from
3- (hydroxyet hyl)benzonitri I e (9124n 6.20 mol ). It was obtained as a

white solid (1.05 g, 949%. ( O-d6, 400 WHz) 6 9.59 (1H, s), 7.55
(1H, s), 7.51 (1H, d, J= 7B7 | TN33- Nf(\zﬂj% 5.77 (2H, s), 4.66
(1H, t, J=5.2 Hz), 365(2% n), 2. 77 t, JX7.1 Hz). LC/ M5 (Method A):
181 (MFH . HPLC (Method J) Rt 8.26 min (Purity: 99.9%. Internediate 69:
ggydr XV- 4 b ?%%’7% pbenzenecar boxi m dam de HO H2N OH 15The title
ou BN BH P RYC GEfer al procedure 1, but starting from

4- (hydTo(la(ycﬂ(thmﬂdfhﬁnﬁﬂmtirdsmb%- (btickythethhBbénzvatd (Intedniedis 106tepinNed @s a

12 1 52 (31 S ARG Rt G B 5 i o

(2H, MTheZesifiing rixtumd w(?bﬁéé@d (VB Tofdr Ahourl??he@éédﬁbh mixtileGvd\idato RT Rt =
EI 1ﬁyg}a§g ggéerﬁétﬁdgﬁv7 /?/WZOI er % taEen up with water and washed with EtOAc.

25  The aqueous layer was then aC|d|f|ed with a 1N aqueous solution of HCI and extracted with

EtOAc. The organic layer was dried (MgSQO,) and concentrated under vacuum to give the title
compound as a yellow solid (5.81 g, 87%). "H NMR (DMSO-dg, 300 MHz) 13.19 (br s, 1H), 8.00
(m, 1H), 7.77 (m, 2H), 4.49 (s, 2H), 3.40 (s, 3H). LC/MS (Method B): 245.0 (M-H)". HPLC
(Method A) Rt 3.63 min (purity: 97.4%).

30
Step 2: tert-butyl N-(3-{5-[4-bromo-3-(methoxymethyl)phenyl]-1,2,4-oxadiazol-3-yl}benzyl)-N-
methylglycinate
Oxalyl chloride (7.8 mL, 91.8 mmol) and DMF (100 uL) were added into a solution of 4-bromo-3-
(methoxymethylhbenzoic acid (15.0 g, 61.2 mmol) in anhydrous toluene (225 mL). The resulting

35  mixture was stirred at RT for 2 hours, and then concentrated under vacuum to give the acyl



The title conmpound was prepared follow ng the general procedure 1, but
starting from 3- (hydroxynethyl)benzonitrile (8.43 g, 63.4 mol ). It was
obt ai ned w® 2a10at1246¢ solid (9.15 g, 86% . 1H NVR ( DVBO d@CTAPR01IMAE)106 9. 63
(1H, s), 7.67 (1H, s) 7.56 (1H, m, 7885 (2H, m, 5.82 (2H, 25s), 5.27
(1H,

d
Nia- 1 aiRhioase ai e s ASehEthy Mrislady fide wad REETTER Wb Bobdirotslohispe o0 v,
2010/ 1 1a4)G6hPGETHERA DPONIOS HiD3 sOltiGt efﬂnﬂermediate 21 (18.0 g, 61.2 mmol) in toluene (75

25 5. iRy TR s Tl o s i BRUEF Wat SR8t b 2Bl dad ehegleos T

mmol ) iabrel0Nfqri@ hduys. 8hd rédution esxtlitel was cancentraedvasdes tvacuuaal Tte rE¥idiowad

d d h d d
e B i S LA 08 B R0 aRRGE L BT (1R aritkhe RdbS0aPhy on
of NaHGCDBla&D;§2x 150, mla)rarﬂd)rmw&mmwﬁ'demgmﬁmbym\mk d:retde(Mg@@q)Jarm to give

(et oo SRR el 5 i 78 o GG G S

N- (4- cyampbend yé 3 bbigeDomeithHBLE (Metha ARNES enid eity: 9BLEA) HNVFOENS @td,

(1.64 : I in i xt 4- -

ot hoxv BT B At FEEE 20 ok G g5t CosHhnibts (aRd) RATdS: (. 06
g, 182. 3H®D2 (4, 2HAANG @O3R,)1.45TfReomesul ting m xture was stirred at RT
overnight. The reaction mxture was diluted with Et0Ac, and then washed
with water and brine, dried (MgJSO) and concentrated under vacuum The

r esi dugntondediate 42:aflethyl 4 [HninholhydroryiafnepiathyI3-2|5-difluordtinzbh@Ac) to give
15the title conpound as a colorless oil. LG MS (Method B): 305.1 (WH)-
HPLC (Method A) Rt 3.09 nin (Purity: ?1. %. Step 3 : tert-butyl

N-f 41 am no( hydr oxyi mi no) met hyl | benzy1}=f ( 2- net hoxyet hyl ) gl yci nate The

title conpound was prepared according Fgeneral procedure 1, starting
fromtert-butyl N 20(4-cyanobenzyl) - - met hoxyet hyl ) gl yci nate and was
isolated as an oil. 1H NVR (DVSO d6,F 4 MHz) 6 9.58 (br s, 1H), 7.61 (d,
J=8.0Hz, 1H), 7.29 (d, J=8.0Hz, 1H), ,§4(s 2H), 3.77 (s, 2H), 3.44-3.36

(m 2H), 3.25 (s, 2H), 3.20 (s, 3H), 3H79 2.71 (m 2H), 1.42 (s, 9H). LC/ MS
(Method B): 338.2 (MtH)+. 25 Internediate 72:

N - hydrS‘deQ/MmelV?y/d‘% oveyaet brdiflberepeneasda boxi mi dami de OH The title conpound was
Cnalr onar et S uRolen AEAE oy, ERGRRI Sodmg™s B fAALAByBride (08 o,

959 . ﬂ?ﬂ\mm of) B tedutyometzin [godidsd2(01H), 6825, mMob Gvef Hissetygd in. DMF(m—I d,

J=8.1 . .6 Hz
ot er miard Srdsfing s b kb SueoC B Aadionatordlin ofsediit © TR
2010/ 132211@4@(3(}6&@@,051@3 0%201)0BaElosemd the mixture was stirred at 60°C for 24 addltlonal
4- ( hydrh%?é”‘f‘h@)éé&cﬁ%n W)é'v%%rlﬁlﬁfé'dtv{h{h' |’£’*t0'761I teﬁ\'dl\'/vrgsh% gﬂ%%hh%?ﬁﬁ 3 iR, ¥

(0] - e

was ad % Sol'Ution of cyano- nzoate
my 20 1 Aoganimlayeri wasTdied(@enMpSeaand Iqenqe@@rnlemwvgehvawumeTb\@sesgiueMMlmttle@T

by flash chromatography (silica, EtOAc/cHex) to give the title compound. "H NMR (DMSO-dg,
300 MHz) & 7.77 (dd, J=8.4, 5.5 Hz, 1H), 7.42 (dd, J=8.9, 5.0 Hz, 1H), 3.96 (s, 3H). LC/MS
(Method B): 463.2 (M-H), 465.2 (M+H)". HPLC (Method A) Rt 3.63 min (Purity: 99.9%).

25  Step 2: methyl 4-[amino(hydroxyimino)methyi]-2,5-difluorobenzoate
The title compound was prepared following the general protocole 1, starting from methyl 4-
cyano-2,5-difluorobenzoate. It was obtained as a white solid (304 mg, 98%). LC/MS (Method B):
229.0 (M-HY, 231.0 (M+H)". HPLC (Method A) Rt 1.08 min (Purity: 98.7%).

30 Intermediate 43: tert-butyl N-{3-[amino(hydroxyimino)methyl]-5-chlorobenzyl}-N-

methylglycinate




for 4 hours. The reaction m xture was diluted with water (10 nlL) and
extracted with Et 0OAc 5(4x20 nL). The conbi ned organic fractions were dried
(MgSO4) awo 20ovidesstir at ed under vacuum The resi due was pariEPe@d/obyos | ash
chromat ography (silica, petrol ether/EgPAc) to give the title conpound as a
colorless gum (195 ny, 95%. 1H NVR (CDCI 3, 400 MHz) 6 7.58 (1H, d, J=7.9
Hz), 7.33 (1H, s), 7.26 (1H, ,© QHE(%?/ 2.55 (3H, s), 1.95 (1H, s).
LC M5 (Method A): 144 (M FH). HPL th Rt 3.95 min (Purity: 95.3%.
10 Step 2: N -hydroxy-4-(hydroxymet hyl)-2-net hyl benzi m dam de The title
conpound was prepared followi ng the §eneral procedure 1, starting from 4-
(hydr oxynet hyl ) - 2- met hyl benzonitri Pé. It was obtained as a white solid. 1H
NVR (D@&MG@ (Ao S-SidBpdribnivdd 724 (TH d. I=7.7 Ha), 7.18-7. 09
(2H, 8 (2 s), (1 t,J5715Hz)448(2HdJ57Hz)
2.35 (§’|qu t'§? CO'IDQPW ‘Q’%P’Iﬁ’@ﬁreﬁl)fonojlmg gengyal prqqu@re(wets];e@t@gjjorp@ cploferSni n
(Purit Ynet%llbé)hﬁ)mtr@é @ﬂuéroCh@HL‘t@UFtWas |solated as a yellow powder. LC/MS (Method B):
2((4-cy | uor orret %bé enzy am no)acetate A solution of

4- mét h)2I953‘ (M+ )f |HPdrCoM€tthA h‘k@hm'm (ﬁ’lé'ts( ﬁ)G@é%)g, 10 mmol ),
N-bronosuccinimde (2.14 g, 12.0 nmmol) and AIBN (0.033 g, 0.2 mmol) in ACN
m.) was heated under reflux for 18 hours. The reaction m xture was

((ZII | ut e(ﬁt%’ EHe ik Nalicphipae-Srcyanekeng ik arethyllvaiaater i | t er ed 25and t he

filtratpowas coeBalimt R8s pﬂéb@re@rfaﬁm.@ @eﬂ%‘?ﬁ PGB dNRSTIE diaiddfrdih Bne, dri ed
(MgS™) and concentrated under vacuum The residue was purified by flash

chr omat(@gMaRIginys3-Fhierbenzasmalecane/eralp. torthutyhester yarochipside b wes iwolatach

56“1905' R JeRbiv o 5756 S, rIll?ﬁfil\VIQ MEQLL &S: 445 Pdd+19)y. 2. 84 mml ) and K2003
(0.9 a % le rlng ACI\P Q ) The#;m xt u%was heated at 70C for 18

hours The sol vent was evaporat ed under vacuum The residue was dissol ved

in-a mawkyBaeribuBd NOGYhAMD MR ymﬂﬁ?n{e'?i% @%6@9eﬁﬁ}%%tiﬁlldly&5é?@h0b' c

frit. The sol vent was evap orate er vacuum The residuée was purified by
fl ash JW?&'%F@@P@%WQ%PWGPEF&d folloyingegResal Presedyre o skarting o frrt- P'#tb/\ hd- (3'

CO”DOU%HIO(“(QS%é”n&enZ)Q%\I méﬁl%nét@%‘ﬁas |)§&QteMé%)a )@II@W%h %ﬁ§$§d‘|n?d88%)-)8 2

Hz) g %M)

(3|1§ )LC/M 4M6@HB)3§262 "b(DlO/ 112461PCT/ EP2010/ 054103 96 Step 2:
tert-butyl 244-(N -hydroxycarbam m doyl) - 2-

(trifl uororreth I)benz I)(rret hyI )am no)acetate A %ol ut| on of btert butyI

.37

SRS A y £ 2hC-lL L 5
1.65 mimt}, e aqueous hydroxyl am ne (0 50 nL) in et hanol (2 m_) was
heat ed a or 2 hours. The solyent was evaporated in vacuo. The residue

was partitioned between DCM and wat er . The organi ¢ phase was passed through
a hydrophobic frit and evaporat ea/)mw to afford the title conpound
4. 86 (

(0.460 g, 77 %9. 1H NWR (CDCl 3, 400 6.7.97 (1H, d, J=8.1 Hz), 7.89
(1H, s), 7.78 (1H, d, J=8.1 Hz), , 3.86 (2H s), 3.23 (2H,
s), 2. 37 (3H s) 101. 48 (9H, s). Inter rre abe 75: tert-butvi

2- % 0-4- ( dr oxycar bam m dovnbenzyl )(met hypam no) acet at e Step

ertSt%Fyt?’Ti’(’(ANdﬂﬁB”‘?detﬁ?%éﬂWrNﬂﬁtWﬁWﬁ fio) acet at e 15A sol ution
Of 4- mﬂthBthe %oﬁbb@f&b@@é@ﬂbﬁeﬁ'fbl%vﬁﬁg %8 d(jénel%iL %B@dll)re 1N§él@iﬁ§$ﬂéﬁﬁ4 By dHode
(6.04 g, | ) and benzoyl peroxi in ACN (20
m.) waé“ﬂ@%y@E”WhH@rm'ﬁ"’efQ%Qo%‘?)am REwsge t%@“Wé%@"l Wﬁ”c?ﬁhi&r G?ét Was dil uted
with Eidhaednd a\@eﬁ)hegs . 1A wrs@mset@;ds@@myg 7559 (at 1oM7 ofz, lNa)’Z@Q@ 2486 (m,

bri ne. The organic concentrat ed under vacuum

porti orfrof3-8h ?E‘%uﬁ%(s( 2Hp 3g20 @, %'ZD %%l (5 %)2114?é§t9e“8 WeiMP gtees Phred1.0

t ept- bukyHyesPeC RRIMod R 2052 i (Flirir 99.59%8. 69 mmol ) and K2003 (2.39 g,
17.4 mmol) in di oxane (5 nmL). The resulting m xture was heated at 100C for

2 hours, and then concentrated under vacuum The residue was dissolved in a

m'xtures DeMp 8 XY RN WZ—M@ ezl apmoliyeinktd t. The
%2 ml,\wac{ mo?h]/dlrva n@oafordﬂ%ﬁzbtlw ngﬁm

sol vent_ was evapor at ed under vacuumt e conpound (0.952 g,
749 . j@eﬁl@ﬁor@pogr@rwa%g@pred following the general procedure 2, starting from tert-butyl N-

2((2- cfeheww&zmthdw%&gwwmwgmﬂw@ﬁe@éyi Xlrrﬁﬂﬁ& |It)\@é§ |§@I)a@@l%tsaé Rellbw oil

sol ution of tert- &@a | or (1 {/ n%) acetate
(1395 ¢86 Qﬂﬂﬁﬁ%ﬂﬂ“ﬁﬁ%(w %é%é"ﬂ@éﬁo@@%w%é%ﬂ 39 %L%H)iﬁ dtFafddl (10
) was fie@t sd), €t638(@CZI-ﬁPB 15 (E'OAH)SZ 26&03?4;! VED{s, ORS. L&Y RIBONVRERSM RINGSL ovacuum
The residue was partit wat er. The organi ¢ phase was
passed (Mﬁl"é)ub'ﬁ"-g (WHTQSipWO%tﬂ 49 Fi'rt(Pér'HH’ é%ﬁc@nt rated under 30 vacuumto
afford the title conpound (1.34 g, 76 %9. 1H NWR (CDClI 3, 400 MHz) 6 7.63
(1H, d, J=1.8 Hz), 7.59 (1H, d, J=8.0 Hz), 7.50 (1H, dd, J=8.0, 1.8 Hz),
4.84 (2H, s), 3.83 (2H, s), 3.25 (2H, s), 2.42 (3H, s), 1.48 (9H, s). WO
2010/ 112461PCT/ EP2010/ 054103



97 Internediate 76: tert-butyl 2-((2,6-difluoro-4-(N -

hydr oxycar bam m dovnbenzyl ) ( met hypam no) acet at e Step 1. tert-butyl

2( (4- cyanmo2pBydedel uor obenzyl ynet hyl ) am no) acet ate 5To aCaapasioast18d| uti on
of 3,5-difluoro-4-nethyl benzonitrile (8253 g, 10 mmol) and AIBN (0.033 g;
0.20 mml) in ACN (40 nL) was added N brono-succinimde (2.14 g, 12.0
nmml ). The reaction m xture was heated at 90C for 24 hours. The sol vent was
evapor dntednediatendd oteatzblutyh N-{ddamihgd hpdiroixiyimiooide thyt]va=fluonobenzy ENe(tddEM  The
or gani; ghase !vvas u@?sseq through a hydrophobic frit and the sol vent

evapor resi due was di ssolved in CAN, and 10t hen sarcosi ne
t-butyl ester hydrochloride (1.09 g, 6.0 nml) and K2CO3 (2.07 g, 15 mmol)
added. The reaction m xture was stiT ed at 70C for 18 hours. The suspension
was filtered and the filtrate evapor acuo. The residue was purified
by flash chromat ography (silica, isohs g(:‘tOAc) to afford the title
compound. 1H NWVR (CDCl 3, 400 MHz) -6 [7. 22 ?ZH d, J=5.9 Hz), 3.94 (2H, s),
3.21 (2H, s), 2.41 (3H, s), 1.48 ( s). 15 Step 2: tert-butyl

242, 6-di fl uoro-4- (N -hydroxycar bam m¢doyObenzyl ynmet hyl ) am no) acetate A

sol ut| on of tert-butyl 2-((4-cyang-, di f | uorobenzyl ) (et hyl ) am no) acet at e
(0.281 g, 0.95 mol) and 50% aqueoﬁs gydroxyl amne (0.32 nL) in ethanol
(1.3 nL) was heated at 75C for 18 hours. The sol vent was evaporated in
vacho. Stée7rtegibdiyé Nwdsypae-Liflipwbedzihgtyeiwete Et 0OAc 20and water, and then the

cvapor a1 S0 SOy BBy RPpa tebdif Bl ¥ F LRRORE b et R PO B )

7 22- 7ﬂmero(ogmzyl Pomide GFluqrasher) sy tobotyl giptipate) I was EOIataHas & yelcy A0 1(Ee,

o
N hy| %&N@E‘DMS E%Wt Adtezrimim vVl BhERA M 2342 6 375226 azol
- 253 8, I%ﬁn%ﬁﬁmrwﬂHé Va0 WIZDLQ‘JMSIMeme)MGﬂﬂﬁ)&lﬂ%LQW%pd MRty

th 2985@ hyl -2-(trifluoronethyl)bi phenyl-4-y1]-1, 2, 4- oxadi azo
.
- enzy yC| nate was prepared foll ow ng the general pr ocedure 7

startl ng froml nterrredl ate 21 and Internediate 5. It was hydrol yzed

NVR ( DVRES e 0! Rl B REH P b I ph s e ot ) © B0 (s, T
51H), 8. OZHSSC(MIOHJ&TGFBbwl N-{Hpyanp-BBugrdbenryliigigcinete (1.8g, 6.8. Mol 268 di-tert- bm)l
7342 7d4<%£t(dg?5te3@6 %l% é?rwlgﬂ)dnﬁimﬁs \Jv%ad ed5|8 e@ﬁyldii%gg Pﬁar%%&ﬁ Zéﬁ)g') 2. 81
an’éﬁ S|1§2 G@@H'E@@EHSBNBQ H@rtyre@aa&sﬂrr@ﬂ@aRT@ﬁng%s FhelF%%n MixBIre W6as Found
C 60.0

N 0 Sy s oA PP Flhens sohian NP, 0 708 DAy T a7
| - 3- yldrmrzlsaste)r-wasmeldy(l\/th@) ared cangdntoaied tﬂrgld@tf@dlﬂ'@ comlpgur®Ha§ gl yeliewish ikt yl
N-(3-{3 IF% egﬁ%%‘ hoﬁ}’ﬂﬂhftbhﬁq@ds %bb'hﬁﬂd\%}%r PaE E}Jﬂy %)b?F?HE(W JngW%é (- 1?@ ?%‘ad' azo

-3- vyl cinate are I"owi n
pr ocedydr48 @, s’ﬂi‘éri Porg. 8‘7r(0‘m2ﬂ'%|1n4%ﬁ @édmﬂ&H)ZLCéMa (Mathed Mg d3 Gt ‘e(MW) AfiPlel

pubpfi W‘Hh% @ﬁ%ﬁﬁ&ﬁd&gﬂ&ﬂ?ﬁg@ phy (silica, heptane/Et0Ac), the ester

derrvative "o’ ng the general procedure 8. After
purification by precipitation froma mxture of ACN and water, the title

conpou bt Al Red_as; 1.6 87 aoNEF 2 steps). HPLC
(ot hod 2 S o) R @B icRRAn ez R R ENSE 616, 27 (a1,
512. 0 (bvickysarbemtglyaigafsoi nt : 207C. El enent al anal ysi s:

The title compound was prepared following the general procedure 2, starting from tert-butyl N-

25  (tert-butoxycarbonyl)-N-(4-cyano-2-fluorobenzyl)glycinate (2.1 g, 5.8 mmol). It was isolated as a
yellow oil (1.7 g, 74%). "H NMR (DMSO-ds, 300 MHz) 5 9.76 (s, 1H), 7.54-7.31 (m, 3H), 5.88 (s,
2H), 4.44 (s, 2H), 3.89-3.81 (m, 2H), 1.40-1.35 (m, 18H). LC/MS (Method B): 396.2 (M-H)’,
398.0 (M+H)". HPLC (Method A) Rt 3.39 min (Purity: 95.6%).

30 Intermediate 47: 2-(methoxymethyl)-2'-(trifluoromethyl)biphenyl-4-carboxylic acid




20[ C27H24N304F3-HCI] Corrected: C 59.18% H 4.60% N 7.67% C 6.47%
Found: C 58.96% H 4.52% N 7.78% Cd 6.69% 1H NWR (DVSO d6, 300 MHz) 6
8.35 (s, wH20108.1381(d, J=1.8 Hz, 1H), 8.22 (d, J=7.8 HzPCTH)P2018/03410% dd,
J=8.0, 1.8 Hz, 1H), 7.92 (d, J=7.5 Hz,g84dH), 7.84-7.68 (m 4H), 7.48 (d,
J=8.0 Hz, 1H), 7.43 (d, J=7.3 Hz, 1H), 4.51 (s, 2H), 4.22 (d, J=13.0 Hz,
1H), 4.13 (d, J=13.0 Hz, 1H), 4. s , 3.25 (s, 3H), 2.82 (s, 3H. 25
Exanpl e 50: CO,H

N- (34544' -1 uor o- 2- (et hoxynet hy ' - I fl uor onet hyl ) bi phenyl-4-y11-1,2,4

- oxadi azol - 3-yl | benzy1) - N- net hyl pl yeihe, hydrochloride salt cF30--N /
Tert - butyl 7

N ( 3- 1§ h 1-4-y1]-1, 2,
2 oxad oAl o R D B b P Bl B P Y Lt e e
gener alA I}I)D«hﬂ’e@flmtfﬁ(54-$)t(ﬁn(b Bﬂ@efhoammemybbmedatat(mteﬂrmedmb 1 Step 2, 8.0 g, 30.8
4-f1 h ft
ouri 1 SR B SRR BERRE AERB LY e S il AR BRRIE e IR0 o '
der bvatmme!),wadadi b 6 320&01(51)1@@% ¢Iﬁm@mﬁbﬁ$m3699 fol |l ow th
gggeygld.ggésg}g;ghgrﬁw Aoy ﬁm B 0 BY Y SR 00 6 @éﬁu%ng j
title conpou Was é%tal e 31lv%1pe&owder B{t—ﬁgk& ?@g%}heo@ Bf .%n‘in
(puri t {80 @) BBger nit@dgeB xmesnm@ub 8)d h&ed at 100F Elfor 123®muds. (The Fédctiod Irhikivie
DVSO- J=7.9,
iR Rkt BT
3
(208 o3 o B AR Mioton sy shroriogpety. (Gl peget Gl az01
yI I ber’fzt@A)z} Mem;[emphmoynd wes ohyamedcasl a)malelaeltcm\! $0lid QB0 g1 08%T.€HINMR(EDCls,
N ( 3- fI f
| - g yI enz I{éégﬁeﬁ§/ g[%%ﬂrgreé(ﬁ‘ggjg‘f%ﬁ% )n‘} 5%{ mﬁeﬁ%ﬁ)é'&_ﬁl a0
pr ocedmm)e439s¢H](ZI—ngm)MGm(?le,tsa,rm@(aa{ &)5 and Internediate 24. It was

hydrol yzed foll owi ng general procedure 8 to afford the title conpound as a
white powder. 1H NMR (DVSO-d6, 300 MHz) 6 8.56 (m 1H), 8.51 (dd, 15J=7.6

Hz 15 1H)Sted 220 (ethodidgth\3)- D trifiovrotidyhy!) Biphénia-ca2bdxylidad@- 7. 34 (m 2H), 7.17

( Vet Potaflin s Bads matdtyoraie 2 5 hye s Mgl uds aiduc 8o syt 53l por o

99. 8;’{@ I(methoxymE:k]er)ml @nfﬁ@romethyl)blpl)henyl -4- carrt:oxytljate r(]8.0 gl, 27.3 mmol) in THF (100dmL) .

N- et t i -4- -1 4- 3

N Soyt NS JAP 8 NN 1 abe BB ARE FeS S Sy i 12 noaatd 220

N- et hly:tlz)eNr thl-réMtBn m’nlettldeasEec(ntcemtf*éte@ude&NbW?rb.i lphae'e_ y?*’;}nhglédueﬂ)uiila%madél az 0!3

- 3- enz et a- al ani,nate was ar ol ) owi n er ocedure

S 2071 el S RfapE bgu Ry SBhEBT REdrL A S¥aBRa B LGRS, Thalbes

f o{,\ljovmom@rgeha@era/l/aqogam\gdwm v&atémrwg tfrcfgda;%thbhelned (N@S@ngmmhcastralied\hl g e55
er )

F% 1H)un%lj§r \@fu r%tl}/l?e_gasartlpg SOIH\_/"?/_‘ZQ %ungn(e(%PslnSERzﬁQSO@W_) &I%l_'(ﬁreg’ négrl?c}ﬁj 7,72

( m 2HvaciuM & ﬁﬁcﬁ‘& of thme tiBelcomp@nd a8 a pale,yellovit gol(dn(6.21dH)74%4). BO/MD (Meth@dHB): 3 29

L0 ve el Bk oRsta Roodihe) 5 11 H sPiBos Gt Bb & 58 CRy 1 56 ion

(Pasi t Y1H99),6%5 (180m), 7.35 (1H, d, J=7.5 Hz), 7.27 (1H, d, J=7.9 Hz), 4.11-4.03 (2H, m), 3.15
(3H, s).

Intermediate 50: 2-methyl-2'-(trifluoromethyl)biphenyl-4-carboxylic acid
COOH

),

F
Ol

30 A mixture of methyl 4-bromo-3-methylbenzoate (20.0 g, 87.3 mmol), 2-

(trifluoromethyl)benzeneboronic acid (24.9 g, 131.0 mmol), potassium carbonate (24.1 g, 174.6



WO 2010/ 112461PCT/ EP2010/ 054103 100 F  NO 1 OH Tert-butyl
N-(2-fluoro-4-{542' -met hyl -2-(trifluoronethyl)bi phenyl-4-y1]-1, 2, 4- oxadi azo
| - 3- yl | bwozyioyrdemret hyl gl yci nat e was prepared fol | ow ngCrier2genstial
procedure 4 starting fromlInternedi ategd and Internediate 32. It was

comouninad a® bisfit/ oAt SRRt BRERN Mo k3 e Mot BRANSE, 5 1o,

1H), 8.pbdpafettlin doxand (200 dLHnd déder (5. A0) (rdidr NJ aBndsphéreb Thiz mixtide, wa. lEatdddd,

J=10. 2, . 1 J=7.7 , . 6 d =8. 0 1

2 a5 s dod oo bles. AsRraduepudsduder rng 1 oBsRRbdsagtied Paife i, o)

(s, 3HmixRrdBag stireaHt. 100 1B opdetititonBhour IBe tedctivnnixtG@avR dobtedH RTHRIIC
Met h A R 4,35 nm Purity: 99.99% . FH t al |
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-yl bgrpti-ylll) and exttauydd \bigt BTBEg X 108, mivyTheombarac iagerssedre combired, dried (Na,S0,)00H
T - ) . . .
N (2. 1 1P iergd dhrauah 3 Gells pasl: Toe sl o WA e sET L B 4Ry 108 TWhafher EPENS, g azo
L e oy P s ogemer 2l

I; artil.n i oy
oo ot Skacd PR WiPSyhd REbaRk AT St ey AR b I pRENTE 18 bR 2% el coBRnd un
as a whisteewhitvatevder (22. MyFOTRDVEOLOGMeRR AHR) 4@ BinFhur(tet, 100%4). BC/AGHMetidd) |

8.51  a1=8,.0, . 1,4 : d, .J= 5 Hz, 1 06-7,97 (m
oy o e iy o pR o, S0 i A5 Bis. hyn 6 7 s U1,
4.50 (9,6 BH)1H)3745 (fhbnHE,7.62Hm, 18)9034 td, J37.8.Hz, KiFl), 7229 (d, 3=7.56 Hzs 1HRIA02 @, 03

(s, .3H.., LG M5 (Method A): 512.1 (NA-H), 514.0 (M FH). HPLC (Method A) Rt
4.38 m¥(Purity: 99.6%. 25Exanple 81:

N- et hyl - N- (4454T- et hy1- 2- (tri fl uoronet hyl ) bi phenyl-4-yl -1, 2, 4- oxadi azol -
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Step 1: methyl 4-bromo-3-(trifluoromethyl)benzoate
20  To a suspension of 4-bromo-3-(trifluoromethyl)benzoic acid (APAC Pharmaceuticals, 20 g,
74.35 mmol) in MeOH (400 ml) at 0°C was added thionyl chloride (21.6 ml, 297 mmol)
dropwise. The reaction mixture was stirred at RT for 24 hours. The solvent was concentrated
under vacuum and the crude residue was diluted with EtOAc (250 mL). The organic layer was
washed with a saturated NaHCOj; solution (100 mL), water (100 mL), brine (100 mL), dried over
25  MgSOy, filtered off and concentrated under vacuum to afford the title compound as a yellow
solid (19.13 g, 91%). HPLC (Method A) Rt 5.12 min (Purity: 99.2%).

Step 2: methyl 2'-ethyl-2-(trifluoromethyl)biphenyl-4-carboxylate
A mixture of methyl 4-bromo-3-(trifluoromethyl)benzoate (3.0 g, 10.6 mmol), 2-

30  ethylphenylboronic acid (2.38 g, 15.9 mmol), cesium fluoride (4.83 g, 31.8 mmol), palladium
acetate (48 mg, 0.21 mmol) and 2-dicyclohexylphosphino-2',6'-dimethoxybiphenyl (261 mg, 0.64
mmol) was prepared in dioxane (30 mL) and water (15 mL), and then heated at 90°C for 2.5
hours. The reaction mixture was diluted with MTBE (150 mL) and washed with water (50 mL)

and brine (50 mL). The aqueous layers were extracted with MTBE (75 mL). The organic layers
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N- et hyl - N- (4-{542' -nmet hyl - 2-(trifl uoronet hyl)bi phenyl-4-y1]-1, 2, 4- oxadi azo
| - 3- yl | bwozyloygk4sei nat e was prepared foll owi ng the genecalEPprioosdos e 4
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Ipeztz 1? fésﬁr"/&): LOMS Methad BhA%Ret AGHY: 5 NMR OMSRemPNT bheh(1iM132 1, 2, 4
- oxadi 42,0)=3-5/HE bienzg.L2 (&, BT By | §IHG i HRt7ES VRS JBT e pir ¢), 70d2-D8R g, 2hE 7ga@ner al

edyre tartin 0 5 e i 4 ter iate 32. It was
o1 Ve gt Tt e S ERelaF 2pP ek CalP®: { 003F P58
2010/ 112461PCT/ EP2010/ 054103 102 the title conmpound as a white powder.
'(‘S{J?’:St AR Q 52: P oha 'ﬁgggozrget%vl()blpmnvllf LSbNeidgdqy R 4. 14 mn
N-(44542 (rret hoxynet hyl)-2'-(trifluoroxethyl)biphenyl-4-yri-1,2, 4-oxadi azol
53-yl I benzyl) - N-nmet hyl ci | yci ne, hydr ocﬁleori de salt Tert - butyl
N (4-{5[ 2- (et hoxynet hyl )-2' - (trif)Jyorgoet hyl) bi phenyl-4-y1]-1, 2, 4- oxadi azo
| -3- yllbenzyl)-N nethyl gl yci nate @ ed followi ng the general
procedure 3 starting fromlnterned & e afAd Internediate 31. It was
hydrol yzed foll owi ng general procedure 8 to afford 10the title conmpound as
an off-white powder. LC/MS (Method B): 512.0 (MtH)+, 510.0 (NA-H). HPLC
( Met hodbt@) 1 Rvetylozhydrexye Pt /ygron@@yé%oheméﬂcaquy late
N- gt hy; Y, =1 di azo
N 75 p}mbhdré of afé%gw%%og hyewxgéédigs@g%m M&eﬂeﬂ dred-y B g 128 R

benz I nate was "prepare l'ow n ener a roce

st art?/ﬂg(tﬂfw@mmegthsé)pﬁ@eulmrems@c@r{a g e&%@unuﬂ)ecwumrﬂuow@sﬂ&&g,@?énmeu _
bowder TSl 9%%%%5’4 <7§W"w%E&%hé@rd*%’&%h‘ﬁﬁ%b@gz‘%_g‘?@“?%%@ﬁ”?' e
8.12-8./( Qé{)ﬂmcﬂ)@as pegpared7in diokane @ mLjrarguwate7@0(mplh) uBer N7, 74-7. 65 (m
1 : s
3. L@ff‘w%gp %%et g rfchion fifire Tas aten e blo\ KigrEOmified qddiiondAmodaid gt | 2
m 25(P@rﬁtﬁfWO%nQ!%DphEméh@ﬁﬂlélacdr(él%)s} 49 nireplis RbaBO B3 acetalg (CAIM0atded: C

goéi?/%nérjg'oléxﬁ@%dldyclgh%%hog)hlﬁo Egﬁdlrﬁ&HB@blp@eﬁg (458/mghh H5 3081 Nels Ay, C

N- et hyftend$ sd@thnanthIaertloml rnfaunisra Reltritlpromieinelrhenibagranic acid (37 g,
oxadi azgly Fmel) PARENRRI] Y&kAE (7dWE! @ 8B hRhdIfgh FRllcyclohexylphosphino-2',6'-

dimethoxybiphenyl (426 mg, 1.05 mmol) were added. After 15 hours, the reaction mixture was

30  cooled to RT, diluted with MTBE (200 mL), and then washed with water (30 mL) and brine (50

mL). The aqueous layers were extracted with MTBE (100 mL). The organic layers were

combined, dried over MgSO, and concentrated under reduced pressure. After purification by

flash chromatography (silica, EtOAc / heptane), the title compound was obtained as a yellow oil



F F WD 2010/ 112461PCT/ EP2010/ 054103 103 Tert - butyl

N-i sopropyl -N-(3-{542' -nmet hyl -2-(trifluoronet hyl)bi phenyl-4-y1]-1, 2, 4- oxadi
azol - 3- yWbhermzyb4shet a- al ani nat e was prepared fol | ow ngPChEPgENB5AD3
procedure 3 starti ng fromlInternedi ategd0 and Internmediate 21. It was

hydrol y fo ener ford.t d as a
Wit oA e nia R PRNERPhERh Fie s Mgt %@%3" it (i b g YRGS

8.16 ( rfMethidyd,B)829¥70 (MHIH95.B(M-H)(m 1H), 7.84-7.65 (m 4H), 7.42 (m 2H),
4.50 (brs, 2H), 4.12 (brs, 2H), 2.82 (s, 3H), 2.12 (s, 3H. LU M (Method
B): 482.0 (MFH)+, 480.2 (NA-H). HPLC (Method A) Rt 4.17 nmin (Purity:

99. 7% .Step 2: meExlaﬂp%ex;&@?(mﬂuoromethyl)bipheny/—4 carboxylate

F ooRa it mbiing B Betita-hiabfyo Tithbrordeh i oidne T LETbOYRRG ERETYL 3Abis L o0 o

f ol | owipotaskioen @Tb@@ﬂhj(?@ﬁg,s&‘lrmbw and bieoraogthanel @235 fout 85usimod) Wast @epaerdd at e 5

St L id 1H N DVBO, d6, 400 MHz
5 60- - BrBirpls MER 78 idsRE ngief alBiTor g5 pure e aeaC§°n7m'%“L&5W%f°8@d i d
J=7.9 ), flltéredﬁﬂaxﬁﬁce(n&btedmmar reﬂu@@-ﬁreﬁ@ré ]Afﬂterlm)mflcétldrlbyﬂléi;h d, J=7.5 Hz),

3.78 (2 3..27 o,LC/ M5
2 B thq R el Pk e kA Habalhe oo olta g rov
Exaepl @véﬂleteps) HPLC (Method A), Rt 5.3 min (purity: 99.0%). LC/MS (Method B): 325.0 (M+H) .
N-(3-fluoro-545-[2-nethyl-2'-(trifluoronethyl)biphenyl-4-yl]-1, 2, 4-oxadi azo
| 3-yl I benzyl ) - N-net hyl pl yci ne, hydrochloride salt 20 OH Tert-butyl

N- ( 3- f [Siep 8- 59@54)22hmflmﬂonﬂéth;(l)bmhbhjde4roarbd»tyjld:)ah'dphenyl 4-y1] -1, 2, 4- oxadi azo

o ot RHphiL SaTEaR Mot B B9 sEEBENES alfed R A Sl SRz

hydr ol \etteckyf 26! tithwirorge thipigbigfemg -&lcaboryietd (4 458, 48 7ondoingn E o (4|5trhle) Cbherpound

15 R0 SO L0350 SR Bl b P (o0

7 84 7.p8&ss(irg. TBelrgsiduedvasr/taBén (prwitR h@aier45@191L0 and 2N aqletds $alytichHf HA.(B2 (s,

2 L ( 10/.1 24 1PCT/ EP 0/ 04
aob 2 (A bR B PR Bhisp R I st o P85 Tag
Mel t i ngnlpodnid o@@WIgSQ; and con&(ﬁtmﬁdamﬁﬁgreduced pressure to give a coIorIess oil. After
N-(445[ 2 - 12(tr th i ph 11 Lt o 3=
Sy1 1 b ISRl e e TR S ahab YRGBy &4 e BeEB AL nos
N- 8- { DY2Rt &8 Imyih (phrmt I99f7|%1)0|’_@fm fiéthod Bhdm(ESIN-3028]0- 1, 2, 4- oxadi azol - 3-yl | ben
zy1l) - Nmet hyl gl yci nate was prepared foll owi ng the general procedure 3
starting fromliInternediate 51 and Internediate 31. It was hydrol yzed
f ol | owilnigrmediate54:@-cliech2'e(tdfluaroafeitioylibiphenyl 4t d arboxylic acid

Cl
E

Step 1: methyl 2-chloro-2'-(trifluoromethyl)biphenyl-4-carboxylate

25 A mixture of methyl 4-borono-3-chlorobenzoate (Combi-Blocks BB-3530, 1.5 g, 7.0 mmol), 2-
bromobenzotrifluoride (1.9 g, 8.4 mmol), cesium fluoride (3.2 g; 21.0 mmol) and
bis(triphenylphosphine)palladium(ll) chloride (98 mg, 0.14 mmol) was prepared in dioxane (15
mL) and water (7.5 mL) under nitrogen atmosphere, and then heated at 90°C for 30 minutes.
The reaction mixture was diluted with MTBE (30 mL) and washed with water and brine. The

30 aqueous layers were extracted with MTBE (30 mL). The combined organic layers were dried
(MgS04) and concentrated under vacuum. After two purifications by flash chromatography
(silica, heptane/DCM, then heptane/EtOAc), the title compound was obtained as a yellow oil.
HPLC (Method A) Rt 5.3 min (Purity: 99.7%).

35  Step 2: 2-chloro-2"-(trifluoromethyl)biphenyl-4-carboxylic acid



10conmpound as a white powder. 1H NMR (DVMSO d6, 300 MHz) 6 8.54 (brs, 1H),

8.50 (m 1H), 8.23 (d, J=8.3 Hz, 2H), 7.79 (d, J=8.3 Hz, 2H), 7.70 (d,

J=8.1 Hz,wolpro/1d247-7.37 (m 2H), 7.29 (m 1H), 7.15 (dPCIZEP2@0ME4101H),

4.45 (brs, 2H), 4.08 (brs, 2H), 2.79 g73,244217 (m 2H), 1.13 (t,
F

JA) 7R? ?\Z%XSH,%%OU(Sﬁ'?[@P@NP@ng jg)m&é%@(rg }Ngs %gedll%ﬁo e%sélmobn'_gf melz_tlﬁl‘lg (ghIYEt hod

N ( 445[ﬂttrlmdwﬁemyloblphe‘nlyld@-k:an’mt(yiyﬂe)(h)JO@fgelylm rﬂmyllih— Me@H44 6mid|aad etiréd t11- 2-
fl - N- net | ci d t rt=but
N (o OS0! 8 rlh S e eaclBh S T3 AR Bidr ool Tt ivg sy -

f | uor ohakenyd pywiBOBROPet dnyll vgdshed mathes Whaqeaesaoition of HOW3rparidiginge ard thlen

d f d , :
hyapol yoen V3P BaaRg pEATARY GIEECOdhE &0l e il BOTREVE] & Lontbollf o -
whi t e p}%@jmg 9%} NVR Q| (MBD L16) RBAOO ik urBy: DI5K6 Y, HC/NIS IMdthbid B):1299.1 @4- 50. (dd,

o S iR gt dattah Vo Mo ] IRl

(d J=AH), Ha9 (d HF7.8HHAH)S7. 78, 1H), 189 (9, 1BRZHY, (d2JHF29 (8, 1By 413d AB=74 17

(m 2|-|)H %)83 (t, J=7.6 Hz, 3H). LG M (Method B): 514.0 (MrH)+, 512.2
ZP0¢E (Method A) Rt 4.50 min (Purity: 99.8%. WO

2010/ 112461PCT/ EP2010/ 054103 105 ON N\ N C OH Tert-butyl

N (2- ctiloro - - et hyl - trifl on tr}&ublahenl 4 ]-1, 2, 4- oxadi azo

|-3- yl? 7y . AP he general

procedure 3 starting from I nternedi ate 5o&hd Interrredl ate 60. It was

hydrol yzed fol |l owi ng general procedure to afford 5 the title compound as

=

a white powder. 1H NWVR (DWVSO d6, 306 6 853 (m 3H), 8.22 (m 2H),
7.84 (d, J=8.3 Hz, 1H), 7.69 (d, J=8.0 c1H), 7.43-7.33 (m 2H), 7.29 (m
1H), 7.17 (m 1H), 4.59 (m 2H), 4. 17 2H) 2.81 (s, 3H), 2.02 (s, 3H.
LG M5 (Method B): 516.0 (MFH) +, 514.1 -H). HPLC (Method A) Rt 4.39 mn
(Purity: 99.

. 10Ex ]e 112: o .
N (o  TARIGIS #b4-broopar RIS EMIPPIASIC AR FiAh O HhyImaR 2iompbenybaranieaz ol
- 323/:c :al@@r(@yﬂd %gmmw @dddﬁrld@nde][x?zsmcg:hbwmm@) Qadléycloh@zylﬂ_rﬂfsbhlhgiﬂdfb i

Uor | uo oXxadl azo
% y 4B E%Mbipi ”Wégﬁ é?;?c’]“’r(‘.‘a @”Mé{#@]dggééet?@l(?%%é (’bt/'ﬁ% ééﬁ?ér al

pr ocC ed irgpadedinalibang (i5(DﬂﬁL§L5{dl\Iv§tbFf?l®0&hI9 UndanN, hticepR&d] BhereaBtion mix\Rs
hydrolyzedfoI(J1 ener al roced re 8 to affordthet l e co d as a
whi t e pHRdRF9e WINMQ giﬁlr\]PBt? %’%@”H/ﬁﬁ tge geagion mixtyrigwa @fsﬁ?{wiﬂ—&]z alg 30
( m 1|7'|)R2T9f6r 94 n{nﬁﬂThbeacthGﬁxt@fb wdsBedlediat 1104 for’3 hSur§ ﬂlhe]rH)actloﬁ n4|2tu7e \'&38( m

2
2 02 (§°°I§§1{)lo RJFQ“Q’SVQ(SI\/&}F%&W@PQF‘ @Cﬂﬁ‘d(?f%:lraﬂﬁ)fk e iy gtelw?q\wnpﬁtgtr (te&/et hod A)
Rt 26. 2Za6uum aifordirgys yelld@%blid. ZﬁteE&aﬂIHaﬁorﬂ-ﬂﬁflash chromatography (silica, DCM

S DR oL 2Bl B R a0 BB el e a0
(Method A), Rt 4.3 min (purity: 99.9%). LC/MS (Method B): 283.0 (M-H)". 'H NMR (DMSO-de,
300 MHz) 5 13.60 (s, 1H), 8.31 (d, J=1.4 Hz, 1H), 8.25 (dd, J=8.0, 1.4 Hz, 1H), 7.60 (d, J=8.0
Hz, 1H), 7.52 (m, 1H), 7.38-7.26 (m, 3H).
25
Intermediate 58: tert-butyl N-{2-fluoro-3J(hydroxyamino)(imino)methyl]benzyl}-N-

!
F
N” "NH,
A}
OH

Step 1: 3-(bromomethyl)-2-fluorobenzonitrile

methylglycinate




106 Step 1:

(4-(5-(2" -methyl-2-(trifluoronethyl)bi phenyl -4-y1)-1, 2, 4- oxadi azol - 3- yOphen
yOret hanowOTBoloa1swhiuti on of Internmediate 5 (4.32 g, 15. 2CmmPR)10jos41IMECN (15
m.) was added 1-ethyl-3- dinethyl am nggropylcarbodiimde (4.14 g, 21.6

nmol ) wedb t er nedi at 2(.2. 81 17.0 myol m, Xt

ot 11 ed e opghuEh e (ERaR ol it 5 Pae dloPeils 2udan TR S RERe sues
heat ed nnmdydlnermooltroe\/d\detnx Sciedtifed)i lowaabbthb@q ds@n @onge sulit eisPLT idethot vo it was
rerrove @g 2% the residue partitioned between DCM and H20. The
Iayers Q-?ué' p Y d, the organic |ayer washed with H20 and the m xture
passed through a hydrophobr c frit. The solvent was renoved in vacuo and the

res d e Et 0Ac i title corrpound
b AR BT AR e ol g Rl N e il

J 8 0 Het; butyll(N &- é;@n()-IZHluocbbe.ﬂrzia) -rhizthylglycibdte(vi2dd, malde ﬂ)#dwrﬁg&llz@genérdﬂ (lH d,

J=7. 9 Hz 3 (

oy |2 Phopeplis 0, Sigftng i albienfa R B Ay SrondEop Rtk stisbtnt kY o

4.50 mhrydr(ol@hlbrrdiey It O i98fpatedStsegm Al (1.05 g, 88%). It was submitted to the general procedure

Illd((aﬁ;/((jé éﬁ%%]theztrtettgdrrfrpl)olu%gj%rsr%tyesﬁogv |IQPené/é%4 ik (?Vie%hod R)Xlgtd‘l Sgﬂiurr y: yCbenza

(4405- 2%)met hyl - 2- (trifl uoronet hyl)bi phenyl-4-y1)-1, 2, 4- oxadi azol - 3-yl ) phe

nyl ) met hanol (5.89 g, 14.4 mol) was dissol ved in di oxane (100 niL) and

manganese di oxide (10 g, 116.0 mmol) was added. The m xture was heated at

70C ov dntermbdiaten§9:tthetrb utyleN-$D{aminb (nalyoxy\imin@ldhathy iizenizyl}-Nrise pregyl cheta-wa s

triturate th a mxture of petrol/diethyl ether to give the title

corrpou%ﬁqa—g%ﬂg white solid (5.72 g, 97% 1H NWMR (CDCI 3, 400 MHz) 6 10.13

(1H, s), 8.64 (1H, s), 8.43-8.36 H\rrr)806(2HdJ80Hz)749
(1H d, J=8.0 Hz), 7.38-7.21 (3H, 15 (1K, d, J=7.6 Hz), 2.07 (3H s).
LG/ MS (Method A): 409 (M FH). bﬁ’\df 4.89 nin (Purity: 95.7%.

Step 3: N o
asopropyl14445- (2' - met hyl - 2- trr(%l uor onet hyl - bi pheny1-4-y1) 41, 2, 41oxadi azol -3
-yI15 beSie;yi}3[(BBpmoWebmermethgr/]tmnzdmﬁmjl um cyanobor ohydri de (18 ng, O0.28

(o JBR e nes o EbaR) 1S lopiing %er%x%r&r%%{s‘?fres?% s8Ry de (0. 25
mol )  gbdnidmedingl oeansitiile sadiisbpf@s/l aminellt Mmsnsuidtd be agetow tiguie (7 gng2%pnol

(3 m) , a i cjd, (3 ), ] m xt u S, stirr at room

{enper At TR gnaoaMiTIad Pl ahbd Shoth S2abrt 7 BoUfaer her e

pr e_sswe49@1trh,e3.f56 (4, pan.e2. 7een akled 8ag@terss He/6mp; 1.5 mmol) fol | owed by

ad ition of AcOH until the pHwas in the range of 3-4 (240 nmL). To the
e<Bliti ng m xture was added sodi um cyanobor ohydride (79 ng, 1.26 mmol), the

m xt uregté,ﬁ théﬂ(bufypN.(Qﬁ;yb@@b’éiqzylj Neys@@b,yﬁrbtgtarﬁgmw@rd | n vacuo and the residue

purrfred rse haeHLCt sthe itle c ound.
TH NVRA rooamiarieomessladusnide® o 987 subel dert i agry e 38
673- %; 673 nggsi 2H1m%§ and7DEﬂJ (6 DI, 2. 7Jmﬁo|&?w|da}reat'éd6%a(alﬁo d forathddrdtahe

4.02 H, ,
3. 24- 3.@%’“%’@ [iixtHe was é&”e(ds‘fﬁ‘ \g/?ter i@@d(@ﬁ*d ‘&lhl_bcgl iﬂﬁﬁga”m’ﬂxﬁ V(%Eqr%éd A)S)
5105( Mo rrsodiih Sulfdie bh@ Borfienfited uddSSrediidbd(dresdure -AfRP pddifcation§)
2010/ 11 461PCT/ Elzngﬁg/ 054103

0 |l e 114: . -
N- ( 2- f ICOEARIRIBRY ?mﬂﬁﬁe‘{/k#&g‘%g@f‘gP?WB‘HW@‘%W?'BPSﬁeﬁfi"oﬂ'eﬁ pil-1Hp 4.
giadlt azmhre%omeooemadh/r% get. 3 €ty i718%.(d hoerorh] o) Ae3salJ=7.804N 18 7.49
e -

N- ( 2-f |(fudr67 317 3hp-J3Retendy ety 1) 262 ¢ 410 Feneng 2Pl ghefyte. by 1139 2, 4
- oxadi gz ali), Bayld Renzy Hy:- dHyret hyl gl yci nate was prepared follow ng the
general procedure 3 starting fromlInternediate 47 and Intermediate 58. It
was0 hydrol yzed fol |l owi ng general procedure 8 to afford the title conpound

e 1 8. 28
?fn alVl_\f)Bté&3pl@)mﬁl d/l NW&%O&W%MO}%W&Z@ I‘ﬁrs@é oﬁ;g/ bela—?ala?uﬁé?e 71H)
1H), 7.159 t'{'PnCO'I‘P@U”d wes I?re@Bre(jdo”OW genasal pi‘ilfbedu"ﬁ 24:§t9(rEP9 fJO‘V t?-ﬁ Piit)/ N1~ 4. 52
(s, ZWCK/?ﬁot%ﬂzﬁ%ﬂJQscgﬂopy‘fL&ba -atardfaté Sit ngbbta%ea:bs(asool@rléks oh?é@ ¢dves.hed B)

530 1 NA-H). HPLC Sl\/tat hod A% 22 mn PurltX 100%
MR o MSO-dg, 400 MHz) & 9.56 (s, TH), 7.59 (s, 1H 750(dJ76HZ H), 7.3 (dJ76

6445] X rigf r I 4 4 i
yll genzl_flznEﬂl\ié]?rle%lrhgn Jﬁ)y'grﬂr?gg m?tggh% gzrl_pd%ggimtw‘%é 2 (? JTg(rB?%ﬁ 2%0227%
N-(4-{542-et hoxy-2'-(trifluoronethyl)bi phenyl-4-yl]- 1 2, 4- oxadl azoI 3-yl | be
nzyl) - Nmet hyl gl yci nate was prepared follow ng the general procedure 4
starting fromlinternediate 52 and Internediate 31. It was deprotected
foIIovvr ng the general procedure 8 af f or di ng t he trtle corrpound as a V\/mte

R AN~ 1 NN R ~ N N — g~ p— e~ N



Exanpl e 116:

4-1' met hyl (445-1. 2%ret hyl - 2- (trifl uoronet hypbi phenyl -4-y11-1, 2, 4- oxadi azol -
3- 25yl | beozyrar4sol but anoi ¢ aci d, hydrochl oride salt @CNEP20MD054103

2010/ 112461PCT/ EP2010/ 054103 108 Tert-Boty

Ry AR A ER A L#ég%"@aw@%wﬁg%mé CE AR ey

st arti rilefhiodrA)IRtRetamachi (Ruety59ad%).l nt er nedi ate 61. It was hydrol yzed

foll owi ng general procedure 8 to afford the title conpound as a white
powder. 1H NMR (DMSO-d6, 300 MHz) 6 12.31 (brs, 1H), 10.92 5 (brs, 1H),

8. 53 ( lmtermédipte 60:36rt({klitylIN-85-FarhinoltdroRyiiindgthetliyl$2 chitrob2hiyl}-N- 86 (d,

J= 851 bz s 4h 2 i7a(§7 (d, J=7.9 Hz, 1H), 7.42-7.32 (m 2H), 7.32-7.25 (m

1H) ] %—ﬁ’@’—?—n‘rll—b 4.42 (brs, 2H), 3.08 (brs, 2H), 2.68 (s, 3H), 2.34
(m 2H), 2.02 (s, 3H), 1.98 (m 2. LG M (Method B): 510.1 (MFH), 508.2
(NA-H). HPLC (Method A) Rt 4.30 94799. 6% . 10Exanple 117:
(I'sopropyl 43-1.5-(2" -nmethyl -2-tri or bnet hyl - bi phenv1-4-v1)-[1, 2, 4loxadi az
ol - 3-V11-benzyl|-am no)-acetic acjd The title conpound was prepared
accordi ng the procedure described”fwt, Exanpl e 113, but using Internedi ate
70 in Step 1. It was isolated as QHpaIe yellow oil. LC M5 (Method B): 508
(ML5H B0 S Ml hG ANEBORERR S 4L M (PUri Cy: 99, 2% Exaimpi e

N- ( 2- f | Thor titledetBaiune Wag bréparéd folldwing tromeeriey pirgried nrel 134 stattinglfrdm 4-abkaaBazol 3
-vl |l be i oW ng
the gontinyDuEhibt FLMBl craiRfisiha RS RaBRLs M BB R d et "
|t 1Was 5@é(quldeGt(Mdth@dn°i)rﬁ@ 405 Poriityr 9k e heati ng affor ding the title
conpound by filtration as a beige powder. 1H NVR (DVSO d6, 300 MHz) 6 12.22

(br s, 1H), 8.17 (s, 1H), 8.07 (dd, J=7.9, 1.4 Hz, 1H), 7.96 (dd, J=8.0,
1. 6 Hz Stag. tert-baty! (Ne(2-chioro-8-tsianotierpy!)-Ki-i8ethyigtycinate10. 6, 1.5 Hz, 1H), 7.78

(e 7 8 4 oo BBy Wt ool Sy ol T 9350 L1 205

500. 1 ((lhnomfi)netrhﬂ:{:cl@Imbhocbrutyllemnszaz:bsmener@-l@uhyl ¢ster IgAra@MoridExdhwps ebtatZl@d
2- (E4- ( I «v1) -1, 2, 4- oxadi azol - 3-v1)
ALY ‘g‘ﬂe‘%zeﬁ 33 #@?ﬁyp b{@%éﬁ?@%ﬁé}dﬁ% 30, 12401 mcy ep2010/ 054104

109 Cl The t|tIe conpound was prepared follow ng the procedure described

i Lo SRt 8 N TRl VRN Ry Sty Sy g RS, 25 ]

Hz), 8.The-t8eGampahd wis prep8@d(fallawing gehertal ®rodepurer!, GEar{inig-rond terfb@yON- (E Hz)

3 g (S Sl -bghighlinanp tstodalfkp gleokiese Py g PR

5180 ( MyMS (Method(BYes2fbht (WyHRt 3. 45 nmin (Purity: 98.7 %. Exanpl e
134:

N- (445][ 2- chl or o- 2 (tr|fI uororret hyl ) bi pheny1-4-y11-1, 2, 4- oxadi azol - 3-y11- 2-
10f | uod ipte tHoxlt ne, hydrochloride salt a

[amino(hydroxyimino)methyl]benzyl}{{methyl)amino]lbutanoate
NH,
HO.~ | 0

25  Step 1: tert-butyl 4-[(4-cyanobenzyl)(methyl)amino]butanoate

The title compound was prepared following general procedure 10, starting from 4-cyanobenzyl
bromide and tert-butyl 4-(methylamino)butanoate hydrochloride (Watanabe). It was obtained as
a yellow oil (586 mg, quantitative). LC/MS (Method B): 289.2 (M+H)". HPLC (Method A) Rt 3.02
(Purity: 91.8%).

30
Step 2: tert-butyl 4-[{4-[amino(hydroxyimino)methyllbenzyl}(methyl)amino]butanoate



Tert - butyl

N-(4-{5[2-chloro-2"-(trifluoronethyl)biphenyl-4-y1]-1, 2, 4-oxadi azol -3-y11-2
- fl uor obeozyyrdeemet hyl gl yci nate was prepared fol | ow ngCrieP2genssias
procedure 3 starting frominternedi ategh4 and internediate 32. It was

d f ol l h d 8 h I
compourdete sOmRPL Baraep e a R R BT Ron e cbone: SRRl Pyt (b €y -+
HPLC ( MgaadenA)l)(Rethdyl)2binoibutqridatd dnd wEOis8%ed dsxangif-@hile3&olid (468 mg, 73%).

D1 bend N BaE ALRT £ M BY B B 2 g A e o

N-(4-{542-chl oro-2' (trlfluoronethyl)blphenyl 4-y1]-1, 2, 4- oxadi azol - 3-yl | be
nzyl) - . al | L he procedure 3

. u =R e cIm- wars —corepr ot ect ed
foll ow ng the general procedure 8 afforeﬂ%g the title conmpound as a white
powder. LC M5 (Method B): 500.2 (NA{H),| 5Q2.2 (MrH)+. HPLC (Method 25A) Rt
4.18 min (Purity: 99.8%. WD 2010/ 1 7 PCT/ EP2010/ 054103 110 Exanple
136:
N-(345-[2-chloro-2'-(trifluoronethyl)bilphenyl-4-yl]-1,2, 4-oxadi azol -3-y11-5
- fluorobenzyl)-N-nethyl cilycine, hydNochHori de salt CCH Tert - butyl
N-(3-{5[2-chloro-2"-(trifluoronethyl)#8fphenyl-4-yl1]-1,2, 4-oxadi azol -3-y11-5
- 5flu I 1A repared follow ng the general

X1 ?r'()zg d)fTuy' d@:{lﬂ)éh%ym 't%%t%ﬁn/g ) .

procedur startin ate 54 and internediate 24. It was
depr ot écmedrrfa@f (%Worr@ -3.brdlifyerephanylpresoandli(le189.4.0 mml@lh@’dtﬂ’t%hst)A (B%mgoﬁﬁ@und

?ng %ﬁt@) BQ(Y‘%%E%VW% %ﬁtﬁtol_})%&gdvg@rfg rﬁ?ﬁlg qnl_lrz)‘h gtﬁfn Hége 3 (d 8.23
J 7. 7 latmogpHere ngedtedat YIC faH)8 haurg I hednixilieBwas Hﬁuteq‘ﬁmh DEMANg Wated Thes

51%3 2 (oﬁﬂﬁi‘?&ha% W%@hﬁrﬁﬁ“%@tc%@rﬁ’bﬁ fiﬁa@heé@e”tle% Sgelg% Dg%é’B 1%

Mel ti ngeqj@mrenwas purified btlaatp clrom@@graphy (silica, iso- hexane/EtOAc) to afford the title

N-( 2- MRl Raxyed M :ﬁr\nﬁ(ﬁﬂéﬁ k5 vk '|V'ycf QY'ZBZT %ﬁ gér-L 4ok g@fréhyaﬂangerr%' 185 Yﬁr&,{t,yl

1, 2, 4 oxa Irazol - enzyncl e salt Tert

N(IZ neltﬁﬂnyz)t hyl)-N-(4- {542 - met hyI 2 (trifluoronethyl)biphenyl-4-y1]-1, 2,
8xadi azol - 3-yl | benzyl ) gl yci nat e was prepared fol | owi ng the general

procedure 3 with Internediate 5 and Internediate 71. It was then hydrol yzed

accor diStep 203, elifleoal-Nphyokcegd-yBroxamethyberginiiemtdet | e conpound as a white

§°'8'3 ¢ DRPom O {5 osadrel il i Sohlls bt 7o Bipgf b -dhyeho-

m 3H)4 (h?drbiyr(welthyl&;e?tz@'nrhﬂlte |thids, obtaided Gdan sff-wide soBd @82 (ny, 84%)2 1 NMR 68 (m

(e 1 OB QD SRR al ot A B Sk B P9S8 (g 58

2020/ 112464.PCHHER2035)6 654103 111
Intermediate 65: tert-butyl 2-((3-chloro-4-(N’-

hydroxycarbamimidoyl)benzyl)(methyl)amino)acetate

@r

N/ NH,

Step 1: tert-butyl 2-((4-cyano-3-chlorobenzyl)(methyl)amino)acetate

25 A solution of 4-methyl-2-chlorobenzonitrile (1.51 g, 10 mmol), N-bromosuccinimide (2.14 g, 12.0
mmol) and AIBN (33 mg, 0.20 mmol) in ACN (40 mL) was heated under reflux for 18 hours. The
reaction mixture was diluted with EtOAc and washed with a saturated aqueous solution of
Na,COj; and brine. The organic layer was dried (MgSQ,) and concentrated under vacuum. The

residue was treated with sarcosine tert-butyl ester hydrochloride (1.44 g, 7.92 mmol) and K,CO3;



OH The title conpound was prepared according the procedure described for

Exanpl e 144, but using Internediate 5 in Step 1. 1H NWVR (DVBO ds, 400 MHz)
6 8.58 (W 28)0/113654 (1H, dd, J=8.0, 1.7 Hz), 8.20 (1H, PAT/EP2800544), 7.96
(1H, s), 7.76 (1H dd, J=8.0, 1.7 Hz),9¥.72 (1H, d, 5J=8.0 Hz), 7.45-7.38

(2H

(2H, i 78 380 Ethah Badi iy 3 heliikped watbdblua a0 Rlofa hiles. @il

HPLC ( Metshavdpératdat undieBdaaumum. (Reresidue 8 @s$dived in a mixibxaofid@Mhd:water and

Tooxadi ST6rS S RaRA AR ThS st Alon it DR st T pdsdte

St ep 1.wasqurifibdibyflash chromatography (silica, iso-hexane/Et,QO) to afford the title compound (1.95

2-(L£2,6-difl |f| i | -4 -1, 2, 4-
oxeit adoreantiR el b N SORCE: s b e g BB T 8 SB ot e i & 6
(0. 148 3g73 @H45), el (RHas)d 21368 nedi 48 €915, )0. 107 ng, 0.375 15 mml) in ACN
(2.5 m.) was added EDC (0.101 g, 0.53 mmol). The reaction m xture was
stirred at roomtenperature for 18 hours. The reaction m xture was dil uted
wi t h p\Stem Rriert{b2tyd 2+i3) chdord-A@déthedroaycatfedimidoyt) ben zy) enasivd)eenif@acg8tem nut es.
The solye i L, N._vac nd the residue. dissolv i n The

i wt ur & SALER IO R v R Ry R P R E) S R o B i

hy d0 optaobisO % aqlieouﬁ'hgadrswweme (282 neyapethabad10 mLy acsbeaféHat B&X] fdud hmajs

fi b h i i h [ELO dth
PiEl e dommbRRL M P iAol 9o08 otheiRiy & Ms REIWER 00 it PybBoC 11
dd, J=8he organ'ic |blze)s,e vG’as?kﬁ)u('aj—t,hrcnhgh\h:deiodHD))i,c fr'itam@ gvapbratbd id ¥8cu@ tbiafford the
7.38-7. 3H 1 S . oy 2. 45
(3H, S)n%e 58 [?OLdrgz_“Z 1%9 Oy %tﬁatdv&p‘ I]-| l\?MQéEé%(]é;pﬁ(}(?i\;/ll-‘z§'5|74sg-74§ (glﬁl &%WZ@%H

2- ((2, 6r)l# P diHos)43.69(212' s)nt &1Y2H, 2),(2.37 (3HIe), drdst (9, i phenyl - 4-y1) -1, 2, 4- ox
adi;azol - 3- yQbenzyl ynet hyl )am no) acetic acid, hydrochloride salt To
tert-butyl

2- (( 2, Gntdrmbdiate66t-N'SwdrPo xyv(imnydiroRyrhethivi -3 roredimpbénzimidamhidey 1- 4- y1) - 1, 2, 4- ox
adi azol - 3- yl)benzyl) (nmet hyl)am no) acetage (0.101 g, 0.18 mmol) was added a
4N solution of HCl in WD 2010/112461PQT/ EP2010/ 054103 112 di oxane (4.5 nl)
and the reaction mxture stirred at or 1 hour. The reaction mxture
was allowed to cool and the solvent evapgorated in vacuo. The residue was
triturated with ACNto afford the titl e conpound (0.087 g, 87% . 1H NMR
(DVSO-d6, 400 MHz) 6 8.60 (1H, d, J=1y#>kg), 8.55 (1H dd, J=8.0, 1.7 Hz),
7.98 (2H, d, J=7.7 Hz), 7.72 (1H, d, 378.0 Hz), 7.45-7.38 (2H, 5 m, 7.33
(1H, ddd, J=7.6, 6.5, 2.3 Hz), 7.20 (1H, d, J=7.6 Hz), 4.51 (2H, br s),

4. 15 ( Bep br(4gyomo-2gmethgiaheimy)methar®/ 06 (3H, br s). LC/ M5 (Method A): 518

a2 5511 Tl Adofb-2nethy Bln Mot (f b obs 8 htolfl 60 (15 AR oGP
108Radilitiwh aBmy@bmthO)e((ﬁ%&) nméﬁﬁa@)ra@éamd:tf@dhidturmwass slyreddior dlbowrgl The F3C-
The ti tré%cﬁgﬁ %H%%é(@&il gteﬁgﬁﬁrrﬁL)%dté}?raafeBWﬁ%éﬁc%ﬁ‘éb'nlﬂsdﬂé)r

I nter rre |ate
2 3 d| fcptrtbmdmrgmmfyw@nawmq driqde(l\/lgﬁ@4mw canvedrated iawum-e r@seuswaélH d,

IR A e e A
2 |—|z)00|07|ees.L9l(rm|6752dn9J8:0?A> MR (CBB:,(406, ME3) 5 2355 304 Hsy), 724g4H(Bb, ),

2. hod A): 518 (Mt HPLC (Method F) Rt 3.34
(Pgl‘gl 5%%5 @_' Si;/géﬁ?’m@)t Egarrpl)e 152 (M ( °d P mn

24(2,3-difluoro-4-(5-(2-methyl-2"-(trifluoronethypbi phenyl -4-y1)-1, 2, 4-
Zooxadiﬁéﬁb.’ﬁ(%%?%k%@%@%?%%ﬂﬂ)ﬁﬁféeti c acid, hydrochloride salt
A mixture of (4-bromo-2-methylphenyl)methanol (603 mg, 3.0 mmol), Pd,(dba); (110 mg, 0.12

mmol), S-Phos (99 mg, 0.24 mmol) and zinc cyanide (421 mg, 3.6 mmol) was prepared in a

30  mixture of DMF/water (99:1, 5§ mL) under nitrogen atmosphere and heated at 130°C for 30
minutes under microwave irradiation. The suspension was filtered through a Celite pad and the
filter-cake washed with EtOAc. The filtrate was washed with water and brine. The organic phase
was passed through a hydrophobic frit and the solvent evaporated in vacuo. The residue was

purified by flash chromatography (silica, petrol ether/EtOAc) to give the title compound. 'H NMR



cF3 - The title conpound was prepared accordi ng the protocol e descri bed
for Exanple 148, but using Internediate 50, and the protocol e described for
| nt er rediwioeoivd,124sut usi ng 2, 3-di fl uoro-4- net hyl benzoniPCIiHP2010/054108 S

obtal ned as a white solid. 1H NWR DI\/S@QdG 400 MHz) 6 8.21 (1H 25d, J=1.7

1 7 8 H
7 7o 7 G700 WFD 3 Pig {48R2Hy ﬂ@cﬂ 5Bl s S5 S ss o 9, by
(3H, br.®(1 .M (3H br s) LC/I\/IS (Method A) : 518 (MtH) +. HPLC (Method F)
Rt 3.26 min (Purity: 98.7 %. Exanpl e 153:
24(3-chloro-4-(5-(2-nmethyl-2'-(trifluoromethyl)bi phenyl-4-y1)-1, 2, 4-
30oxadiSiemB- /8- m@myzwhyamymgqumetay/emmmme hydr ochl ori de salt WO
2010/ 112461PCT/. EP2010/ 0541 et
o1 efar dHCAEATR S PRI SL LRV Bo isseePaudt SR b AR iRy -
| nt er meabthylieerz0Onitiel It waeobtaitedze a6ﬁ1|telsolld\/a7s41obg ai1ved 'rsIMR (@Vse-godoad. 1H

B 11 (AR 5% B 6 e £ %%@@é’ﬂw bt st g s RS R ) L g

Hz), 7s7®26 BMH,68H m, 7.46 (2H , 4.44 (2H, br s), 4.11 (2H, br s),
2.83 (3H, br s), 2.15 (3H, br s). LC/MS (Method A): 516 (M FH)+. HPLC
(Method F) Rt 3.25 min (Purity: 97.5 %. Exanpl e 154:

2- (1 0et hiytetride dRtdET -tdrtHut(IN {4fdrhiylof Rdroxyitinehastey g pohyibemaly-N- v1) - 1, 2, 4-

10oxadi aztﬂl z-vnaenzynam no)acetic acid
(2- et met hyl - 2- (trifl uoromet hyl)bi phenyl-4-y1)-1, 2, 4- oxadi azol
- 3-yl) phenyl ) net hanol was pr epar ed follow ng the procedure descrl bed for

Exanpl e 113, but using Internedyate 6 and was isolated as a white solid.
It was used for the preparathm e |ti td e conpound, 15follow ng the

procedure described for Exanple 1 T tl e conpound was isolated as a
white solid. 1H NVR (DMBO d6, 400 MHz) 6 8.8%Y(1H, s), 8.51 (1H, d, J=8.1

Hz 7.99-7.92 (2 8.0 7. 60 1H,d,J:7.8Hz,
7. 113 7.58%p (- fﬁf% / Nﬁﬂa@q%wq #enaﬂ)zNznefﬁy/qﬂz ﬁéyfe 7. 18((1H d, J=7.6 H)z)
3. 93 ( 2tmix®re oBteBt%l(l_ﬂfNI(ﬁbron% 448ya(n%b|enﬁj) -N- Bweﬂgyldlﬁﬂhat %}nteﬂn@cﬁal@%ﬂ Stéam LC/ VS

(Mébhod A) : 496 M HPLC ( Met hod urit @
Exanpl @5%5@; .94 mmoI) vmyI boronlc acid plnacol ester (597 mg, 3.88 moI) K2003 (536 mg, 3.88

2- ((2- enﬁrhw;taﬂd fe5ra¢<l% tnmwnpmho%rﬁderpafubu@rrmmmw phemvhol wed brebadedin@xadi azo

| 3- vhbenzvp nam no) aceti c acid WO 2010/ 112461PCT/ EP2010/ 054103 114
Step 1: ml{(t@Fq ofm%;pelwater (5:1; 6 mL) and heated at 100°C for 18 hours. The reaction mixture

N-(2- etvmélmléteﬁ&ﬂ% DOWWéréﬁd(éerpbfdtéwmhﬁ%Tréleé priRBevhsl padsadlihraugh,#4- oxadi azol
-3 y %N—rreth chmate'@l’agejlsolutl%n of Internedjate 67 (0.222 g,
m#‘gfj')opéﬂ frHtaé %‘feé‘ S G U Ryacee-daeagifiye Was Ree ?é’yﬁi@)ih was added

( 0 Cﬂaﬁﬁné]ogr@pI%B(smh}o hdxelBOAL) BufidtdiheItile W8Mpslnd (568 i, 929%)0M NMR

%ﬁ?pirn%&ﬁg&@wﬁ 80T A REe %é&@ Pr kb TinieR. Fot7 a0 g Heb ey GRa” 2

sol venu=yng warEXedhH 1y Yaele BN ddier sphdieanl spolagadhil 9 PEbloThy, mi xture

was washed with water and the organi ¢ phase passed throug hydr ophobi ¢
frit. The solvent was evaporated in vacuo. The residue vvas purlfl ed by
flash @éﬁﬁ%ﬁgfuﬁpwm(c%hé Dasth)ISSPExenehFAmhaf fording the title

cogpound.
A mlxture of tert-butyl N-(4-cyano-2-vinylbenzyl)-N-methylglycinate (600 mg, 1.75 mmol) and

10% palladium on carbon (50 mg) in methanol (5 mL) were stirred under an atmosphere of
hydrogen for 18 hours. The suspension was filtered through a Celite pad and the filter-cake
washed with DCM. The filtrate was evaporated in vacuo to afford the title compound (474 mg,
94%).

30
Step 3: tert-butyl N-{4-[amino(hydroxyimino)methyl]-2-ethylbenzyl}-N-methylglycinate
A solution of tert-butyl N-(4-cyano-2-ethylbenzyl)-N-methylglycinate (670 mg, 1.98 mmol) and
50% aqueous hydroxylamine (0.6 mL, 10 mmol) in ethanol (10 mL) was heated at 80°C for 18
hours. The solvent was evaporated in vacuo. The residue was partitioned between DCM and

35  water. The organic phase was passed through a hydrophobic frit and evaporated in vacuo to



10 NVR (0DOI 3, 400 MHz) 6 8.64 (1H, d, J=1.2 Hz), 8.42-8.40 (1H m), 8.03

(1H, n), 8.00-7.98 (1H, n), 7.57-7.55 (1H, n), 7.48-7.46 (1H, n), 7.36-7.15
(4H, n), 8ORN1KARG1S), 3.24 (2H s), 2. 86 2.82 (2H, r’r) PRTAL2(1BI5418) , 2. 07
(3H, s), 1.49 (9H, s), 1.32-1.29 (3H g3. Step 2:

P2 S R e et e H@gg%{tét%&ggr@%{gq;{zr;gmwg» ab s 0r3g a0

N- ( 2- et(bw] s)44 854234 -ored,lyT3 @H( &), i3f16uHosE RT3l (2R hemelH#); 2.3 (3K %)4t.a% &g azol
- 3- yllﬁo#%/ l?l—lﬂfe yl glycinate (0.109 g; 0.19 mvl) was added a 4N
sol uti & P? "Yi-oxane (4 nL) and the reaction mxture stirred at room

terrperature for 18 hours. The solvent was evaporated in vacuo and the
resb e[\tri. \ ctoafordthetlllcor‘g)ound as an 20
of f * T8 2P MR B R IV OXVEIEV NP SNZeRe gals aMge 8.10 (2H, m,
7.84 (lH d, J =8. 0 Hz) 7. 72 (lH dNHJ=8.0 Hz), 7.42 (2H, m, 7.33 (1H, m,

7.22 (1H, d, J=7.6 Hz), 450(2H—IOF(2H, br s), 2.96 (2H, q,
J=7.2 Hz), 2.80 (3H, s), 2.06 (3H, s) 27 (3H, t, J=7.2 Hz). LC/ MB
(Method A): 510 (WH)- HPLC(I\/Ethod ) 3.35 min (Purity: 94.9 A).
2B 8 Rom L CoRaTRIToIS 'F'P%T%%%“E“‘aﬁ%%%@#dcs?%2%'*%""3*. S and
355- GTmr@immyﬁgermoudrlleé%mgl@%m%dmmﬁain%a%@wwm1 05t P420). 2 nM
EDTA, 2 I f Legsgi bi, bQr; £ockt ai |
30( Rochgghwﬁgwﬁ:ds)%4§)8yqzﬁsg?%e’_ﬁlﬁ decorrpf' $Z|5gn?us?nﬁ7 il ?%gl sﬁjptl on
bonﬁ (I?ahfl,rm) Bt 7r @hie B, }.66ROH| DUFHG H2r1.65 fahgm)mﬁﬂazHﬁow RFIM ﬂ.@fM$0 mn at
4C, rna X o r n trifuged again at
19000 W@rﬁﬂ ?n‘?\" V'\@t ﬁéwwﬁﬁgth%ﬁu 8%('1:”% F’A“@sg%ﬁ‘gf@d in 10 mV HEPES,
pH 7.4, 1 nM EDTA, 250 nM Sucrose (Buffer B), and ix Conplete EDTA-free

h zed - W To) -1 Menbr anes

ept or  bi ndi ng
assay: [33P] Sphl ngosi ne 1- phospha1ce (3000 G / mrol ; AITEI‘I can Radi ol abel ed

Chem cals, Inc.) was added to test ounds in 20% DMSO by conpetition.
Menbranes and WD 2010/ 112461PCTH 2 054103 115 WGA SPA beads (CGE
Healthcare) were added to give a fina ,of 100 pl in 96-well plates

or in 384-wel|l plates with assay concentrations of 30 pMor 15 pM
[ 33?’] sﬁﬁ‘?ﬁ@%%'ﬁ@oﬁnd ‘ﬁ%@rﬁﬁaﬁeé felludpbbeiopaeipl propedire Iﬂ’lb‘fbtrSt%?L'F%f)rom% mvi
HEPES, (Wr@xy’éthyﬁb&%o?(ﬂt@égz 4@901%4%& It %é&@téuﬁéa Ms awmefsbrﬁﬁ(zﬁjé“g 9b9p.

pg/ wel |, roteins in 9 | at es _vs proterns in

B el H TV YSEhe 400 MEip) 38 F. PRA HAHo g H Hene AR H ikt s 75
/ | | t d 60
et Lo e Tulap B Sl AN L ot A Ul el £
1450 M(Mﬁtﬁ@étJéRéo@n‘tfemm (Purityl P840 sanpl es were averaged and nornalized as

pUQée”tlﬁ@ﬁneéuaw% KN IH@%iﬁﬁgﬁ*dﬁx%ﬂeigﬂé')ﬁlenﬂhﬁdérﬂgje( only DMSO in wel l) and
non sp X 1 P). Binding data

wer e 10anal yzed u5| ng the GaphPad*OP,{]i sm program or Genedata software.
Measur enents of 355- GTPTS Bi ndi ng: apes (1 to 10 pg protein) prepared
as described above, were incubat eHZ“iPT Sci ntipl ates (Perki nEl mer)

wi th test conpounds diluted in DVSO, 140 pl of 20 mM HEPES, pH 7.4, 10
MV MyCIrae tidle peimpelind \ﬁé@pr@bﬁredeol&%lrfgiﬂ]b)geaéﬂadpl‘fob@(ﬁjrB$AbLﬁt/%$é5‘ﬁtyg Pomfler), 125

ol of A ranriclelietreiac( 35 B aifoe) Tkl ColPntt ar e Wiie 0L '4hde.

After 69 mwa Dneumg I400 MMz) 3B DA HRs§ Tarer H, B), A58 1MEME TCIERH, hyosd2 {4, 10
m n_at nat ant _was di scarded and nenbrane bound radi oacti vi ty
vva§5rrtaé%’l?r7e7d(1(')'H"aJ §e7rhi¥)nﬁl5f‘ré?"'1(h5}0 MFoBet a counter. Triplicate sanples
wer e averaged and expressed as%  response relative to S1P activation in
absence of compound 20 Oel | ul ar funct| onal  _Internalization
of Sphilnigamediate 711 N ET thyllhenzyiiN(2- | j ne (U205) in
a 384- wﬁéthof(pétﬁmqwglhag; a CeII Inagl ng anal ysi s. Jo E.; Sanna, M G ;

Gonzal ez- Cabr era P.  J.; Thangada, S.; Ti yi,. S.; Gsborne, D. A; Ha, T.;
Parrill, A L.; Rosen, H Chem Bi , ‘f 703 25The 51P1
i nter naI i zati on assay was per fgy 4 qwell plates (Corning(r) 384

black with clear bottom 3712) uskng S1R1- U205 cells from Bi ol mage (CO39A),
a human epithelial cell line (#uman Bone Osteosarcoma Epithelial Cells).
These cells expressed the human 51P1 Receptor fused to the green
fluorescent protein (EGFP). A standard CW pronoter (cytonegal ovirus
pronoter) controls the expression of 51P1-EG-P and conti nuous expression
was mai ntai ned 30by addition of geneticin to the culture nedium
51P1Recept or desen5| tization i nduced the i nt ernal i zat| on of the

~a r~NA N~ . v - o S 1




The cells are plated in | ow serum medi um (Dul becco's Mdified Eagle Medi um
(DMEM with dutamax-1 and hi gh glucose, 1% Penicillin/Streptonycin, 1%
Fet al CalwoSerumm46FCS), 0.5 35nmg/ m Ceneti ci n) over ni ghtPCT/BAEN10/054103

2010/ 112461PCT/ EP2010/ 054103 116 The ngzxt day, Si P1-U205 cells are

i ncubat n sery vvi th G utamax-1 and high

gl ucosés‘?g%yl%/ﬁng'%mo{{/e cja ’??]@gggg Zogle m Al bumn (BSA), 10 mM N -

2- Hydr mMemquDmy{h@nmzl(ﬁé-nN.,-zz Semhehess| qaldediirdo acsbtﬂltlorh-IEPEsyanﬁmaninrom&jmur s

at 37C ) I re then ated wth 4 [ agoni sts

(x5 Blanoyimgh AR P R iRk bt s silipa SR IO FROBSRR r or 4

hour atreéb?u@ﬁmxtbm cdBtBtratRO6n derViasuan €T Hel otaedk onhthIEaspilsdBmeaﬁmEthdehyde

8% and _st.ai ned_wi th st3345d 1 m n

theh velHaS e FE T Bl Be o b Nk e el M o Bt i ¢

seal ed.contentiatddarmiel vacatnoto ghfe thhdatles e@epcblmd (S&ngEWR) |L$:/Imsa(Metr&xdi B)n

Cel | om J unt o, Obj ect" ("object"

correspgi(?b(x/{%ﬁ i@l"?a{]\h] %‘ngﬁgl 29 r?g 0 S1P1- EGFP receptor).

Internalization data were obser ved thanks to VHCS Vi ew and anal yzed usi ng

Genedat Th or.mdl ) have utility as

i mmnorsg‘éﬂl% Iﬁory@é/:(ﬁltcgaﬁo g%”’ns@ yﬁ@%ﬁ&f’%agﬁacti vity as potent

agani stTertddutyl beorbdRetate Clept o, 183 nm'eeﬁ;waedddem intvea abSargf dgK2+ i bed above.

EC500f ¢ unds, of.. farnul a n a el o

o praip B TR B Ry osB i 2RO R 600 Br0%e: 37 iR o
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25 Intermediate 72: N'-hydroxy-4-(hydroxymethyl)benzenecarboximidamide

HO-

N
|
HoN
OH

The title compound was prepared according the general procedure 1, starting from 4-

(hydroxymethyl)benzonitrile. It was obtained as a white solid (13.1 g, 95%). '"H NMR (DMSO-ds,

400 MHz) § 9.58 (1H, s), 7.66 (2H, m), 7.34 (2H, d, J=8.1 Hz), 5.79 (2H, s), 5.23 (1H, t, J=5.6
30 Hz),4.54 (2H, d, J=5.6 Hz).

Intermediate 73: N'-hydroxy-4-(hydroxymethyl)-2-methylbenzimidamide

H,N
/
HO-N OH
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Step 1: 4-(hydroxymethyl)-2-methylbenzonitrile
Lithium borohydride (33 mg, 1.54 mmol) was added into a solution of methyl 4-cyano-3-
methylbenzoate (245 mg, 1.40 mmol) in THF (3 mL) and the resulting mixture was stirred at RT
for 4 hours. The reaction mixture was diluted with water (10 mL) and extracted with EtOAc
5  (4x20 mL). The combined organic fractions were dried (MgSO,) and concentrated under

vacuum. The residue was purified by flash chromatography (silica, petrol ether/EtOAC) to give
the title compound as a colorless gum (195 mg, 95%). 'H NMR (CDCls, 400 MHz) & 7.58 (1H, d,
J=7.9 Hz), 7.33 (1H, s), 7.26 (1H, m), 4.74 (2H, s), 2.55 (3H, s), 1.95 (1H, s). LC/MS (Method
A): 144 (M+H)". HPLC (Method F) Rt 3.95 min (Purity: 95.3%).

10
Step 2: N'-hydroxy-4-(hydroxymethyl)-2-methylbenzimidamide
The title compound was prepared following the general procedure 1, starting from 4-
(hydroxymethyl)-2-methylbenzonitrile. It was obtained as a white solid. '"H NMR (DMSO-ds, 400
MHz) § 9.29 (1H, s), 7.24 (1H, d, J=7.7 Hz), 7.18-7.09 (2H, m), 5.68 (2H, s), 5.17 (1H, t, J=5.7

15  Hz), 4.48 (2H, d, J=5.7 Hz), 2.35 (3H, s). LC/MS (Method A): 181 (M+H)". HPLC (Method F) Rt
1.10 min (Purity: 91.3%).

Intermediate 74: tert-butyl 2-((4-(N'-hydroxycarbamimidoyl)-2-

(trifluoromethyl)benzyl)(methyl)amino)acetate

[ (0]
N\)j\
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Step 1: tert-butyl 2-((4-cyano-2-(trifluoromethyl)benzyl)(methyl)amino)acetate
A solution of 4-methyl-3-(trifluoromethyl)benzonitrile (1.85 g, 10 mmol), N-bromosuccinimide
(2.14 g, 12.0 mmol) and AIBN (0.033 g, 0.2 mmol) in ACN (40 mL) was heated under reflux for
18 hours. The reaction mixture was diluted with EtOAc and water. The suspension was filtered
25 and the filtrate was separated. The organic phase was washed with brine, dried (MgSQO,) and
concentrated under vacuum. The residue was purified by flash chromatography (silica, iso-
hexane/EtOAc). The material was treated with sarcosine fert-butyl ester hydrochloride (0.516 g,
2.84 mmol) and K,CO3 (0.980 g, 7.1 mmol) in ACN (10 mL). The mixture was heated at 70°C for
18 hours. The solvent was evaporated under vacuum. The residue was dissolved in a mixture of
30 DCM and water and then poured through a hydrophobic frit. The solvent was evaporated under
vacuum. The residue was purified by flash chromatography (silica, iso-hexane/EtOAc) to afford
the title compound (0.543 g, 70%). 'H NMR (CDCls, 400 MHz) § & 8.15 (1H, d, J=8.2 Hz), 7.90
(1H, s), 7.83 (1H, d, J=8.2 Hz), 3.90 (2H, s), 3.26 (2H, s), 2.37 (3H, s), 1.48 (9H, s).
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Step 2: tert-butyl 2-((4-(N'-hydroxycarbamimidoyl)-2-
(trifluoromethyl)benzyl)(methyl)amino)acetate

A solution of tert-butyl 2-((4-cyano-2-(trifluoromethyl)benzyl)(methyl)amino)acetate (0.541 g,
1.65 mmol) and 50% aqueous hydroxylamine (0.50 mL) in ethanol (2 mL) was heated at 75°C
for 2 hours. The solvent was evaporated in vacuo. The residue was partitioned between DCM
and water. The organic phase was passed through a hydrophobic frit and evaporated in vacuo
to afford the title compound (0.460 g, 77 %). '"H NMR (CDCls, 400 MHz,) 5 7.97 (1H, d, J=8.1
Hz), 7.89 (1H, s), 7.78 (1H, d, J=8.1 Hz), 4.86 (2H, br s), 3.86 (2H, s), 3.23 (2H, s), 2.37 (3H, s),
1.48 (9H, s).

Intermediate 75: tert-butyl 2-((2-chloro-4-(N'-

hydroxycarbamimidoyl)benzyl)(methyl)amino)acetate
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Step 1: tert-butyl 2-((4-cyano-2-chlorobenzyl)(methyl)amino)acetate

A solution of 4-methyl-3-chlorobenzonitrile (4.69 g, 31 mmol), N-bromosuccinimide (6.04 g, 34.2
mmol) and benzoyl peroxide (0.750 g, 3.10 mmol) in ACN (20 mL) was heated under reflux for
18 hours. The reaction mixture was diluted with EtOAc and washed with a saturated aqueous
solution of Na,COj3; and brine. The organic phase was dried (MgSO4) and concentrated under
vacuum. A portion of the residue (1.0 g, 4.34 mmol) was treated with sarcosine tert-butyl ester
hydrochloride (1.57 g, 8.69 mmol) and K,COj3 (2.39 g, 17.4 mmol) in dioxane (5 mL). The
resulting mixture was heated at 100°C for 2 hours, and then concentrated under vacuum. The
residue was dissolved in a mixture of DCM and water, and then passed through a hydrophobic

frit. The solvent was evaporated under vacuum to afford the title compound (0.952 g, 74%).

Step 2: tert-butyl 2-((2-chloro-4-(N'-hydroxycarbamimidoyl)benzyl)(methyl)amino)acetate

A solution of fert-butyl 2-((4-cyano-2-chlorobenzyl)(methyl)amino)acetate (1.25 g, 4.25 mmol)
and 50% aqueous hydroxylamine (1.30 mL) in ethanol (10 mL) was heated at 80°C for 5 hours.
The solvent was evaporated under vacuum. The residue was partitioned between DCM and
water. The organic phase was passed through a hydrophobic frit and concentrated under
vacuum to afford the title compound (1.34 g, 76 %). '"H NMR (CDCls, 400 MHz) & 7.63 (1H, d,
J=1.8 Hz), 7.59 (1H, d, J=8.0 Hz), 7.50 (1H, dd, J=8.0, 1.8 Hz), 4.84 (2H, s), 3.83 (2H, s), 3.25
(2H, s), 2.42 (3H, s), 1.48 (9H, s).
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Intermediate 76: tert-butyl 2-((2,6-difluoro-4-(N'-

hydroxycarbamimidoyl)benzyl)(methyl)amino)acetate

L
o

NN

Step 1: tert-butyl 2-((4-cyano-2,6-difluorobenzyl)(methyl)amino)acetate
5 To a degassed solution of 3,5-difluoro-4-methylbenzonitrile (1.53 g, 10 mmol) and AIBN (0.033

g; 0.20 mmol) in ACN (40 mL) was added N-bromo-succinimide (2.14 g, 12.0 mmol). The
reaction mixture was heated at 90°C for 24 hours. The solvent was evaporated in vacuo and the
residue partitioned between water and DCM. The organic phase was passed through a
hydrophobic frit and the solvent evaporated in vacuo. The residue was dissolved in CAN, and

10  then sarcosine t-butyl ester hydrochloride (1.09 g, 6.0 mmol) and K,COj3 (2.07 g, 15 mmol)
added. The reaction mixture was stirred at 70°C for 18 hours. The suspension was filtered and
the filtrate evaporated in vacuo. The residue was purified by flash chromatography (silica, iso-
hexane/EtOAc) to afford the title compound. '"H NMR (CDCl; 400 MHz) § 7.22 (2H, d, J=5.9
Hz), 3.94 (2H, s), 3.21 (2H, s), 2.41 (3H, s), 1.48 (9H, s).

15
Step 2: tert-butyl 2-((2,6-difluoro-4-(N'"-hydroxycarbamimidoyl)benzyl)(methyl)amino)acetate
A solution of tert-butyl 2-((4-cyano-2,6-difluorobenzyl)(methyl)amino)acetate (0.281 g, 0.95
mmol) and 50% aqueous hydroxylamine (0.32 mL) in ethanol (1.3 mL) was heated at 75°C for
18 hours. The solvent was evaporated in vacuo. The residue was partitioned between EtOAc

20  and water, and then the organic phase was passed through a hydrophobic frit. The solvent was
evaporated in vacuo to afford the title compound. "H NMR (CDCls, 400 MHz) § 7.22-7.13 (2H,
m), 4.81 (2H,br s), 3.91 (2H, s), 3.20 (2H, s), 2.40 (3H, s), 1.48 (9H, s).

Example 14 : N-methyl-N-(3-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2.4-oxadiazol-
25 3-yl}benzyl)glycine
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Tert-butyl N-methyl-N-(3-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-
yl}benzyl)glycinate was prepared following the general procedure 7 starting from Intermediate
21 and Intermediate 5. It was hydrolyzed following procedure 8, affording the title compound as
a white powder. '"H NMR (DMSO-d6, 300 MHz) & 8.55 (s, 1H), 8.50 (d, J=8.0 Hz, 1H), 8.36 (s,
1H), 8.23 (d, J=7.8 Hz, 1H), 7.83 (d, J=7.8 Hz, 1H), 7.78-7.63 (m, 2H), 7.42-7.12 (m, 3H), 7.17
(d, J=7.4 Hz, 1H), 4.51 (s, 2H), 4.12 (s, 2H), 2.81 (s, 3H), 2.02 (s, 3H). HPLC (Method A); Rt
4.20 min (Purity: 99.48%). CHN analysis: [C2sH2,03F3N3-HCI] Calculated: C 60.29%, H 4.48%,
N 8.11%; Found: C 60.08%, H 4.42%, N 7.91%.

Example 49: N-(3-{5-[2-(methoxymethyl)-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-

3-yIlbenzyl)-N-methylglycine, hydrochloride salt

3 0-N
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/

Tert-butyl N-(3-{5-[2-(methoxymethyl)-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-
yl}benzyl)-N-methylglycinate was prepared following the general procedure 3 starting from
Intermediate 21 and Intermediate 47. After purification by flash chromatography (silica,
heptane/EtOAc), the ester derivative was hydrolyzed following the general procedure 8. After
purification by precipitation from a mixture of ACN and water, the title compound was obtained
as a white powder (876 mg, 70% over 2 steps). HPLC (Method A), Rt 4.1 min (purity: 99.6%).
LC/MS (Method B): 510.1 (M-H), 512.0 (M+H)". Melting point: 207°C. Elemental analysis:
[C27H24N304F3-HCI] Corrected: C 59.18%, H 4.60%, N 7.67%, Cl 6.47%; Found: C 58.96%, H
4.52%, N 7.78%, Cl 6.69%. 'H NMR (DMSO-ds, 300 MHz) § 8.35 (s, 1H), 8.33 (d, J=1.8 Hz,
1H), 8.22 (d, J=7.8 Hz, 1H), 8.17 (dd, J=8.0, 1.8 Hz, 1H), 7.92 (d, J=7.5 Hz, 1H), 7.84-7.68 (m,
4H), 7.48 (d, J=8.0 Hz, 1H), 7.43 (d, J=7.3 Hz, 1H), 4.51 (s, 2H), 4.22 (d, J=13.0 Hz, 1H), 4.13
(d, J=13.0 Hz, 1H), 4.12 (s, 2H), 3.25 (s, 3H), 2.82 (s, 3H).

Example 50: N-(3-{5-[4'-fluoro-2-(methoxymethyl)-2'-(trifluoromethyl)biphenyl-4-yl]-1,2.4-
oxadiazol-3-yl}benzyl)-N-methylglycine, hydrochloride salt
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Tert-butyl N-(3-{5-[4'-fluoro-2-(methoxymethyl)-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-

3-yl}benzyl)-N-methylglycinate was prepared following the general procedure 15 starting from

Intermediate 41 and 4-fluoro-2-(trifluoromethyl)benzeneboronic acid (Fluorochem 33830). After

purification by flash chromatography (silica, cHex/EtOAc), the ester derivative was hydrolyzed

08
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following the general procedure 8. After purification by precipitation from ACN, the title

compound was obtained as a white powder. HPLC (Method A), Rt 3.2 min (purity: 97.3%).
LC/MS (Method B): 528.1 (M-HY, 530.0 (M+H)". 'H NMR (DMSO-ds, 300 MHz) § 8.33 (m, 2H),
8.22 (d, J=7.8 Hz, 1H), 8.18 (dd, J=7.9, 1.6 Hz, 1H), 7.86-7.79 (m, 2H), 7.75-7.64 (m, 2H), 7.51
(m, 2H), 4.50 (s, 2H), 4.22 (d, J=13.0 Hz, 1H), 4.15 (d, J=13.0 Hz, 1H), 4.11 (s, 2H), 3.25 (s,
3H), 2.81 (s, 3H).

Example 64: N-(3-fluoro-5-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2.4-oxadiazol-

3-vI}benzyl)-N-methylglycine, hydrochloride salt
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Tert-butyl N-(3-fluoro-5-{5-[2"-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-
yl}benzyl)-N-methylglycinate was prepared following the general procedure 3 starting from
Intermediate 5 and Intermediate 24. It was hydrolyzed following general procedure 8 to afford
the title compound as a white powder. "H NMR (DMSO-dg, 300 MHz) § 8.56 (m, 1H), 8.51 (dd,
J=7.6 Hz, 1H), 8.20 (m, 1H), 8.01 (m, 1H), 7.71 (m, 2H), 7.43-7.34 (m, 2H), 7.17 (m, 1H), 4.45
(brs, 2H), 4.07 (brs, 2H), 2.79 (s, 3H), 2.03 (s, 3H). LC/MS (Method B): 500.2 (M+H)", 498.2 (M-
H). HPLC (Method A) Rt 4.92 min (Purity: 99.8%).

Example 69: N-ethyl-N-(3-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-

vI}benzyl)-beta-alanine, hydrochloride salt

O*lil HO
‘! ?/XO S L(% &O
F
F N
F _

Tert-butyl N-ethyl-N-(3-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-

yl}benzyl)-beta-alaninate was prepared following the general procedure 3 starting from

Intermediate 5 and Intermediate 37. It was deprotected following general procedure 8 to afford
the title compound as a white powder. '"H NMR (DMSO-ds, 300 MHz) § 12.75 (brs, 1H), 10.30
(brs, 1H), 8.55 (m, 1H), 8.51 (d, J=8.0 Hz, 1H), 8.23 (d, J=7.9 Hz, 1H), 7.90 (m, 1H), 7.72 (m,
2H), 7.43-7.33 (m, 2H) 7.29 (m, 1H), 7.17 (m, 1H), 4.50 (brs, 2H), 3.29 (m, 2H), 3.13 (m, 2H),
2.83 (m, 2H), 2.03 (s, 3H), 1.28 (t, J=7.2 Hz, 3H). LC/MS (Method B): 510.2 (M+H)", 508.2 (M-
H). HPLC (Method A) Rt 4.90 min (Purity: 99.6%).

Example 70 : N-(2-fluoro-4-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2.4-oxadiazol-

3-vI}benzyl)-N-methylglycine, hydrochloride salt
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Tert-butyl N-(2-fluoro-4-{5-[2"-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-

yl}benzyl)-N-methylglycinate was prepared following the general procedure 4 starting from

Intermediate 5 and Intermediate 32. It was deprotected following the general procedure 8,

5  affording the title compound as a white powder. "H NMR (DMSO-dg, 300 MHz) & 8.56 (d, J=1.3
Hz, 1H), 8.51 (dd, J=7.9, 1.5 Hz, 1H), 8.09 (dd, J=8.0, 1.5 Hz, 1H), 8.02 (dd, J=10.2, 1.3 Hz,
1H), 7.91 (t, J=7.7 Hz, 1H), 7.69 (d, J=8.0 Hz, 1H), 7.42-7.26 (m, 3H), 7.17 (d, J=7.5 Hz, 1H),
4.50 (s, 2H), 4.13 (s, 2H), 2.81 (s, 3H), 2.03 (s, 3H). LC/MS (Method B): 498.1 (M-H)", 500.0
(M+H)". HPLC (Method A) Rt 4.35 min (Purity: 99.9%). Elemental analysis: [CosH21N3O3F4-HCI-

10  H,0] Corrected: C 56.38%, H 4.37%, N 7.59%, Cl 6.40%; Found: C 56.18%, H 4.29%, N
7.51%, Cl 6.12. Melting point: 183°C.

Example 71 : N-(2-fluoro-4-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2.4-oxadiazol-

3-vI}benzyl)-N-methyl-beta-alanine, hydrochloride salt

15 (¢] OH
Tert-butyl N-(2-fluoro-4-{5-[2"-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-
yl}benzyl)-N-methyl-beta-alaninate was prepared following the general procedure 4 starting
from intermediate 5 and intermediate 39. It was deprotected following the general procedure 8
affording the title compound as a white powder. '"H NMR (DMSO-ds, 300 MHz) & 8.56 (d, J=1.3

20  Hz, 1H), 8.51 (dd, J=8.0, 1.4 Hz, 1H), 8.09 (dd, J=8.0, 1.5 Hz, 1H), 8.06-7.97 (m, 2H), 7.68 (d,
J=8.1 Hz, 1H), 7.42-7.26 (m, 3H), 7.17 (d, J=7.5 Hz, 1H), 4.50 (s, 2H), 3.45 (br s, 2H), 2.90 (t,
J=7.5Hz, 2H), 2.75 (s, 3H), 2.03 (s, 3H). LC/MS (Method A): 512.1 (M-H), 514.0 (M+H)". HPLC
(Method A) Rt 4.36 min (Purity: 99.6%).

25 Example 81 : N-methyl-N-(4-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2.4-oxadiazol-
3-yl}benzyl)glycine, hydrochloride salt
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Tert-butyl N-methyl-N-(4-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-
yl}benzyl)glycinate was prepared following the general procedure 4 starting from intermediate 5
and intermediate 31. It was hydrolyzed following the general procedure 8 affording the title
compound as a white powder. '"H NMR (DMSO-ds, 300 MHz) 3 8.55 (s, 1H), 8.51 (d, J=8.0 Hz,
1H), 8.23 (d, J=8.1 Hz, 2H), 7.80 (d, J=8.1 Hz, 2H), 7.68 (d, J=7.9 Hz, 1H), 7.42-7.26 (m, 3H),
7.17 (d, J=7.3 Hz, 1H), 4.46 (s, 2H), 4.10 (s, 2H), 2.80 (s, 3H), 2.03 (s, 3H). LC/MS (Method B):
480.1 (M-HY, 482.0 (M+H)". HPLC (Method A) Rt 4.76 min (Purity: 100.0%).

Example 89 : N-(4-{5-[2'-fluoro-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-
yl}benzyl)-N-methylglycine, hydrochloride salt
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Tert-butyl N-(4-{5-[2'-fluoro-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-yl}benzyl)-N-

methylglycinate was prepared following the general procedure 4 starting from Intermediate 56

and Intermediate 31. It was hydrolyzed following the general procedure 8 affording the title
compound as a white powder. "H NMR (DMSO-dg, 300 MHz) & 8.58-8.52 (m, 2H), 8.24 (d,
J=8.3 Hz, 2H), 7.83-7.77 (m, 3H), 7.62-7.54 (m, 1H), 7.46-7.32 (m, 3H), 4.46 (s, 2H), 4.10 (s,
2H), 2.81 (s, 3H). LC/MS (Method B): 484.1 (M-H), 486.0 (M+H)". HPLC (Method A) Rt 4.08
min (Purity: 99.9%).

Exampe 95: N-(2-fluoro-4-{5-[2-(methoxymethyl)-2'-(trifluoromethyl)biphenyl-4-yl]-1,2.4-
oxadiazol-3-yl}benzyl)-N-methylglycine, hydrochloride salt

FF
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Tert-butyl N-(2-fluoro-4-{5-[2-(methoxymethyl)-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-

3-yl}benzyl)-N-methylglycinate was prepared following the general procedure 3 starting from

Intermediate 47 and Intermediate 32. It was hydrolyzed following general procedure 8 to afford
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the title compound as a white powder. LC/MS (Method B): 530.0 (M+H)", 528.1 (M-H). HPLC
(Method A) Rt 4.14 min (Purity: 98.9%).

Example 97: N-(4-{5-[2-(methoxymethyl)-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-

5 3-vI}benzyl)-N-methylglycine, hydrochloride salt

0._OH

FFF ,‘q
OO
2
o-N
o)
/

Tert-butyl N-(4-{5-[2-(methoxymethyl)-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-
yl}benzyl)-N-methylglycinate was prepared following the general procedure 3 starting from
Intermediate 47 and Intermediate 31. It was hydrolyzed following general procedure 8 to afford

10 the title compound as an off-white powder. LC/MS (Method B): 512.0 (M+H)", 510.0 (M-HY".
HPLC (Method A) Rt 4.04 min (Purity: 98.8%).

Example 100 : N-methyl-N-(4-{5-[2-methyl-2'-(trifluoromethyl)biphenyl-4-yl]-1,2.4-
oxadiazol-3-yl}benzyl)glycine, hydrochloride salt

F o)
i Y
N
F N\K<jA I on
O O o
o-N

Tert-butyl N-methyl-N-(4-{5-[2-methyl-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-

yl}benzyl)glycinate was prepared following the general procedure 3 starting from Intermediate

15

50 and Intermediate 31. It was deprotected following the general procedure 8 affording the title
compound as a white powder (433 mg, 75%). "H NMR (DMSO-dg, 300 MHz) & 8.25-8.16 (m,

20 3H), 8.12-8.05 (m, 1H), 7.91 (d, J=7.2 Hz, 1H), 7.84-7.76 (m, 3H), 7.74-7.65 (m, 1H), 7.47-7.37
(m, 2H), 4.47 (s, 2H), 4.11 (s, 2H), 2.81 (s, 3H), 2.12 (s, 3H). LC/MS (Method B): 480.1 (M-H)’,
482.0 (M+H)". HPLC (Method A) Rt 4.18 min (Purity 99.8%). Elemental analysis: [CysH2N303F3-
HCI] Calculated: C 60.29%, H 4.48%, N 8.11%, Cl 6.85%; Found: C 60.14%, H 4.36%, N
8.12%, Cl 6.81%.

25
Example 101: N-methyl-N-(3-{5-[2-methyl-2'-(trifluoromethyl)biphenyl-4-yl]-1,2.4-
oxadiazol-3-yl}benzyl)glycine, hydrochloride salt

FLF
F

*q

/N\J(

OH
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Tert-butyl N-isopropyl-N-(3-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-

yl}benzyl)-beta-alaninate was prepared following the general procedure 3 starting from

Intermediate 50 and Intermediate 21. It was hydrolyzed following general procedure 8 to afford

the title compound as a white powder. '"H NMR (DMSO-ds, 300 MHz) & 8.33 (brs, 1H), 8.21 (m,
5 1H), 8.16 (m, 1H), 8.07 (m, 1H), 8.01 (m, 1H), 7.84-7.65 (m, 4H), 7.42 (m, 2H), 4.50 (brs, 2H),

4.12 (brs, 2H), 2.82 (s, 3H), 2.12 (s, 3H). LC/MS (Method B): 482.0 (M+H)", 480.2 (M-H)". HPLC

(Method A) Rt 4.17 min (Purity: 99.7%).

Example 103: 2-(methyl(3-methyl-4-(5-(2'-methyl-2-(trifluoromethyl)biphenyl-4-yl)-1,2.4-
10  oxadiazol-3-yl)benzyl)amino)acetic acid

q
o)

P \
o, N\)\\OH

The title compound was prepared following the procedure described in Example 102, but using
Intermediate 5 in Step 1. It was isolated as a white solid. "H NMR (DMSO-ds, 400 MHz) & 8.60-
8.54 (1H, m), 8.56-8.49 (1H, m), 8.07 (1H, d, J=7.7 Hz), 7.69 (1H, d, J=7.9 Hz), 7.46-7.35 (4H,
15 m), 7.35-7.29 (1H, m), 7.21 (1H, d, J=7.5 Hz), 3.78 (2H, s), 3.27 (2H, s), 2.67 (3H, s), 2.34 (3H,
s), 2.06 (3H, s). LC/MS (Method A): 496 (M+H)". HPLC (Method F) Rt 3.33 min (Purity: 97.8%).

Example 104 : N-(3-fluoro-5-{5-[2-methyl-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-
3-yl}benzyl)-N-methylglycine, hydrochloride salt

F OH
Y

20
Tert-butyl N-(3-fluoro-5-{5-[2-methyl-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-
yl}benzyl)-N-methylglycinate was prepared following the general procedure 4 starting from
Intermediate 50 and Intermediate 24. It was hydrolyzed following the general procedure 8
affording the title compound as a white powder. '"H NMR (DMSO-ds, 300 MHz) 5 8.19 (s, 2H),

25 8.08 (dd, J=7.9, 1.5 Hz, 1H), 7.98 (d, J=8.2 Hz, 1H), 7.92 (d, J=7.6 Hz, 1H), 7.84-7.65 (m, 3H),
7.47-7.37 (m, 2H), 4.49 (s, 2H), 4.11 (s, 2H), 2.82 (s, 3H), 2.12 (s, 3H). LC/MS (Method A):
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498.2 (M-HY, 500.1 (M+H)". HPLC (Method A) Rt 4.34 min (Purity: 99.7%). Melting point: 207 °
C.

Example 109: N-(4-{5-[2'-ethyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-

vi}benzyl)-N-methylglycine, hydrochloride salt
O-N

OO \Nk@

E
F /N1
F Wz

o’ TOH

Tert-butyl N-(4-{5-[2'-ethyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-yl}benzyl)-N-
methylglycinate was prepared following the general procedure 3 starting from Intermediate 51
and Intermediate 31. It was hydrolyzed following general procedure 8 to afford the title
compound as a white powder. "H NMR (DMSO-dg, 300 MHz) § 8.54 (brs, 1H), 8.50 (m, 1H),
8.23 (d, J=8.3 Hz, 2H), 7.79 (d, J=8.3 Hz, 2H), 7.70 (d, J=8.1 Hz, 1H), 7.47-7.37 (m, 2H), 7.29
(m, 1H), 7.15 (d, J=7.6 Hz, 1H), 4.45 (brs, 2H), 4.08 (brs, 2H), 2.79 (s, 3H), 2.44-2.17 (m, 2H),
1.13 (t, J=7.6 Hz, 3H). LC/MS (Method B): 496.0 (M+H)", 494.2 (M-H)". HPLC (Method A) Rt
4.44 min (Purity: 99.8%).

Example 110: N-(4-{5-[2'-ethyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-yl}-2-
fluorobenzyl)-N-methylglycine, hydrochloride salt

O-N F
o\
N
O F /N
" F lOH
(@]

Tert-butyl N-(4-{5-[2'-ethyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-yl}-2-fluorobenzyl)-
N-methylglycinate was prepared following the general procedure 3 starting from Intermediate 51
and Intermediate 32. It was hydrolyzed following general procedure 8 to afford the title
compound as a white powder. "H NMR (DMSO-dg, 300 MHz) § 8.54 (d, J=1.4 Hz, 1H), 8.50 (dd,
J=8.0, 1.4Hz, 1H), 8.08 (dd, J=7.9, 1.5 Hz, 1H), 8.01 (dd, J=10.2, 1.5 Hz, 1H), 7.93 (m, 1H),
7.70 (d, J=8.0 Hz, 1H), 7.41 (m, 2H), 7.28 (m, 1H), 7.15 (d, J=7.6 Hz, 1H), 4.52 (s, 2H), 4.14 (s,
2H), 2.82 (s, 3H), 2.45-2.17 (m, 2H), 1.03 (t, J=7.6 Hz, 3H). LC/MS (Method B): 514.0 (M+H)",
512.2 (M-H). HPLC (Method A) Rt 4.50 min (Purity: 99.8%).

Example 111: N-(2-chloro-5-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2.4-oxadiazol-

3-vI}benzyl)-N-methylglycine, hydrochloride salt

F/ F
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Tert-butyl N-(2-chloro-5-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-
yl}benzyl)-N-methylglycinate was prepared following the general procedure 3 starting from
Intermediate 5 and Intermediate 60. It was hydrolyzed following general procedure 8 to afford
the title compound as a white powder. "H NMR (DMSO-ds, 300 MHz) & 8.53 (m, 3H), 8.22 (m,
2H), 7.84 (d, J=8.3 Hz, 1H), 7.69 (d, J=8.0 Hz, 1H), 7.43-7.33 (m, 2H), 7.29 (m, 1H), 7.17 (m,
1H), 4.59 (m, 2H), 4.17 (m, 2H), 2.81 (s, 3H), 2.02 (s, 3H). LC/MS (Method B): 516.0 (M+H)",
514.1 (M-H). HPLC (Method A) Rt 4.39 min (Purity: 99.6%).

Example 112: N-(2-fluoro-3-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2.4-oxadiazol-

3-yIlbenzyl)-N-methylglycine, hydrochloride salt

S5

™N
O¥

OH
Tert-butyl N-(2-fluoro-3-{5-[2"-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-

yl}benzyl)-N-methylglycinate was prepared following the general procedure 3 starting from

Intermediate 5 and Intermediate 58. It was hydrolyzed following general procedure 8 to afford
the title compound as a white powder. "H NMR (DMSO-ds, 300 MHz) & 8.55 (m, 1H), 8.51 (m,
1H), 8.30 (m, 1H), 7.91 (m, 1H), 7.68 (d, J=8.0 Hz, 1H), 7.58 (m, 1H), 7.42-7.33 (m, 2H), 7.29
(m, 1H), 7.17 (m, 1H), 4.53 (m, 2H), 4.16 (m, 2H), 2.81 (s, 3H), 2.02 (s, 3H). LC/MS (Method B):
500.0 (M+H)", 498.1 (M-H). HPLC (Method A) Rt 4.22 min (Purity: 100%).

Example 113: (Isopropyl-{4-[5-(2'-methyl-2-trifluoromethyl-biphenyl-4-yl)-[1.2.4]oxadiazol-

3-yl]-benzyl}-amino)-acetic acid

W
o)

=N \( (@]
O‘N/)\©\,N \)LOH
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Step 1: (4-(5-(2-methyl-2-(trifluoromethyl)biphenyl-4-yl)-1, 2, 4-oxadiazol-3-yl) phenyl)methanol
To a solution of Intermediate 5 (4.32 g, 15.4 mmol) in MeCN (15 mL) was added 1-ethyl-3-
dimethyl aminopropylcarbodiimide (4.14 g, 21.6 mmol) followed by Intermediate 72 (2.81 g, 17.0
mmol). The mixture was stirred at RT for 18 hours and then pyridine (5 mL) added. The mixture
was heated under microwave irradiation at 150°C for 30 minutes. The solvent was removed in
vacuo and the residue partitioned between DCM and H,O. The layers were separated, the
organic layer washed with H,O and the mixture passed through a hydrophobic frit. The solvent
was removed in vacuo and the residue was recrystallised from EtOAc and petrol to give the title
compound as a white solid. "H NMR (CDCls, 400 MHz) & 8.63 (1H, s), 8.40 (1H, d, J=8.0 Hz),
8.20 (2H, d, J=8.0 Hz), 7.54 (2H, d, J=7.9 Hz), 7.47 (1H, d, J=7.9 Hz), 7.38-7.21 (3H, m), 7.16
(1H, d, J=7.5 Hz), 4.81 (2H, d, J=5.7 Hz), 2.14-1.94 (3H, m). LC/MS (Method A): 411 (M+H)".
HPLC (Method G) Rt 4.50 min (Purity: 97.9%).

Step 2: 4-(5-(2"-methyl-2-(trifluoromethyl)biphenyl-4-yl)-1,2,4-oxadiazol-3-yl)benzaldehyde
(4-(5-(2'-methyl-2-(trifluoromethyl)biphenyl-4-yl)-1,2,4-oxadiazol-3-yl)phenyl)methanol (5.89 g,
14.4 mmol) was dissolved in dioxane (100 mL) and manganese dioxide (10 g, 116.0 mmol) was
added. The mixture was heated at 70°C overnight and then the solvent was removed in vacuo.
The residue was triturated with a mixture of petrol/diethyl ether to give the title compound as a
white solid (5.72 g, 97%). '"H NMR (CDCls, 400 MHz) & 10.13 (1H, s), 8.64 (1H, s), 8.43-8.36
(3H, m), 8.06 (2H, d, J=8.0 Hz), 7.49 (1H, d, J=8.0 Hz), 7.38-7.21 (3H, m), 7.15 (1H, d, J=7.6
Hz), 2.07 (3H, s). LC/MS (Method A): 409 (M+H)". HPLC (Method G) Rt 4.89 min (Purity:
95.7%).

Step 3: (Isopropyl-{4-[5-(2'-methyl-2-trifluoromethyl-biphenyl-4-yl)-[1,2,4]Joxadiazol-3-yl]-benzyl}-
amino)-acetic acid

Sodium cyanoborohydride (18 mg, 0.28 mmol) was added to a solution of 4-(5-(2'-methyl-2-
(trifluoromethyl)biphenyl-4-yl)-1,2,4-oxadiazol-3-yl)benzaldehyde (0.25 mmol) and 2-
aminoacetic acid (23 mg, 0.25 mmol) in a mixture of methanol (3 mL), DCM (3 mL) and acetic
acid (38 ul). The mixture was stirred at room temperature overnight and was filtered through a
frit under positive pressure. To the filtrate was added acetone (67 mg; 1.5 mmol) followed by
addition of AcOH until the pH was in the range of 3-4 (240 mL). To the resulting mixture was
added sodium cyanoborohydride (79 mg, 1.26 mmol), the mixture stirred for 16 hours, the
solvent removed in vacuo and the residue purified by reverse phase HPLC to give a white solid
as the title compound. 'H NMR (DMSO-d6, 400 MHz) & 8.55-8.53 (1H, m), 8.53-8.48 (1H, m),
8.13-8.09 (2H, m), 7.71 (1H, d, J=7.9 Hz), 7.63 (2H, d, J=8.0 Hz), 7.37-7.34 (2H, m), 7.28-7.24
(1H, m), 7.15 (1H, d, J=7.5 Hz), 4.02 (2H, s), 3.24-3.22 (3H, m), 2.01 (3H, s), 1.11 (6H, d, J=6.5
Hz). LC/MS (Method A): 510 (M+H)". HPLC (Method F) Rt = 3.39 min (Purity: 99.1%).
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Example 114: N-(2-fluoro-3-{5-]2-(methoxymethyl)-2'-(trifluoromethyl)biphenyl-4-yl]-1,2.4-
oxadiazol-3-yl}benzyl)-N-methylglycine, hydrochloride salt
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5  Tert-butyl N-(2-fluoro-3-{5-[2-(methoxymethyl)-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-

3-yl}benzyl)-N-methylglycinate was prepared following the general procedure 3 starting from

Intermediate 47 and Intermediate 58. It was hydrolyzed following general procedure 8 to afford
the title compound as a white powder. 'H NMR (DMSO-dg, 300 MHz) & 8.33 (d, J=1.7 Hz, 1H),
8.28 (m, 1H), 8.18 (dd, J=8.0, 1.7, 1H), 7.90 (m, 2H), 7.79 (m,1H), 7.71 (m, 1H), 7.57 (m, 1H),
10 7.48 (d, J=8.0 Hz, 1H), 7.43 (d, J=7.3 Hz, 1H), 4.52 (s, 2H), 4.24-4.10 (m, 4H), 3.24 (s, 3H),
2.81 (s, 3H). LC/MS (Method B): 530.1 (M+H)", 528.2 (M-H)". HPLC (Method A) Rt 4.22 min
(Purity: 100%).
Example 115 : N-(4-{5-[2-ethoxy-2'-(trifluoromethyl)biphenyl-4-yl]-1,2.4-oxadiazol-3-
yl}benzyl)-N-methylglycine, hydrochloride salt

F.F
Q F N
O L
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15 )
Tert-butyl N-(4-{5-[2-ethoxy-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-yl}benzyl)-N-
methylglycinate was prepared following the general procedure 4 starting from Intermediate 52
and Intermediate 31. It was deprotected following the general procedure 8 affording the title
compound as a white powder. 1TH NMR (DMSO-dg, 300 MHZz) & 8.21 (d, J=8.3 Hz, 2H), 7.85

20 (dd, J=7.7,1.5 Hz, 2H), 7.81-7.71 (m, 4H), 7.65 (t, J=7.7 Hz, 1H), 7.44 (d, J=7.9 Hz, 1H), 7.39
(d, J=7.7 Hz, 1H), 4.44 (s, 2H), 4.25-4.04 (m, 4H), 2.79 (s, 3H), 1.18 (t, J=6.9 Hz, 3H). LC/MS
(Method B): 510.1 (M-H), 512.0 (M+H)". HPLC (Method A) Rt 4.27 min (Purity: 100.%). Melting
point: 210°C.
Example 116: 4-[methyl(4-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2.4-oxadiazol-3-

25 yllbenzyllamino]butanoic acid, hydrochloride salt
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Tert-butyl 4-[methyl(4-{5-[2"-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-
yl}benzyl)amino]butanoate was prepared following the general procedure 3 starting from
Intermediate 5 and Intermediate 61. It was hydrolyzed following general procedure 8 to afford
the title compound as a white powder. '"H NMR (DMSO-dg, 300 MHz) & 12.31 (brs, 1H), 10.92
(brs, 1H), 8.53 (brs, 1H), 8.50 (d, J=8.5 Hz,1H), 8.22 (d, J=8.1 Hz, 2H), 7.86 (d, J=8.1 Hz, 2H),
7.67 (d, J=7.9 Hz, 1H), 7.42-7.32 (m, 2H), 7.32-7.25 (m, 1H), 7.20-7.12 (m, 1H), 4.42 (brs, 2H),
3.08 (brs, 2H), 2.68 (s, 3H), 2.34 (m, 2H), 2.02 (s, 3H), 1.98 (m, 2H). LC/MS (Method B): 510.1
(M+H)", 508.2 (M-H). HPLC (Method A) Rt 4.30 min (Purity: 99.6%).

Example 117: (Isopropyl-{3-[5-(2'-methyl-2-trifluoromethyl-biphenyl-4-yl)-[1,2,4]oxadiazol-

3-yl]-benzyl}-amino)-acetic acid

The title compound was prepared according the procedure described for Example 113, but
using Intermediate 70 in Step 1. It was isolated as a pale yellow oil. LC/MS (Method B): 508 (M-
H), 510 (M+H)". HPLC (Method F) Rt 3.41 min (Purity: 99.2%).

Example 123 : N-(2-fluoro-4-{5-[2-methyl-2'-(trifluoromethyl)biphenyl-4-yl]-1,2.4-oxadiazol-
3-yl}benzyl)-N-methylglycine

F O-N OH

The title compound was prepared following the general procedure 4 starting from intermediate
50 and intermediate 32. It was deprotected during the microwave heating affording the title
compound by filtration as a beige powder. '"H NMR (DMSO-dg, 300 MHz) & 12.22 (br s, 1H),
8.17 (s, 1H), 8.07 (dd, J=7.9, 1.4 Hz, 1H), 7.96 (dd, J=8.0, 1.6 Hz, 1H), 7.91 (d, J=7.8 Hz, 1H),
7.84 (dd, J=10.6, 1.5 Hz, 1H), 7.78 (d, J=7.5 Hz, 1H), 7.74-7.65 (m, 2H), 7.46-7.38 (m, 2H),
3.84 (s, 2H), 3.30 (s, 2H), 2.33 (s, 3H), 2.12 (s, 3H). LC/MS (Method B): 498.2 (M-H)", 500.1
(M+H)". HPLC (Method A) Rt 4.27 min (Purity: 99.6%).

Example 129: 2-((4-(5-(2-(trifluoromethyl)-2'-methylbiphenyl-4-yl)-1.2.4-oxadiazol-3-yl)-2-

chlorobenzyl)(methyl)amino)acetic acid
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The title compound was prepared following the procedure described in Example 128, but using
Intermediate 5 in Step 1. It was obtained as a white solid. '"HNMR (DMSO-ds 400 MHz) & 8.54
(1H, s), 8.50 (1H, d, J=8.1 Hz), 8.10-8.04 (2H, m), 7.83 (1H, d, J=7.9 Hz), 7.65 (1H, d, J=8.0

5 Hz), 7.41-7.34 (2H, m), 7.30 (1H, td, J=3.8, 2.2 Hz), 7.17 (1H, d, J=7.6 Hz), 3.84 (2H, s), 3.00
(2H, s), 2.31 (3H, s), 2.02 (3H, s). LC/MS (Method A): 516 (M+H)". HPLC (Method F) Rt 3.45
min (Purity: 98.7 %).

Example 134: N-(4-{5-[2-chloro-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-yl}-2-
10  fluorobenzyl)-N-methylglycine, hydrochloride salt
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Tert-butyl N-(4-{5-[2-chloro-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-yl}-2-
fluorobenzyl)-N-methylglycinate was prepared following the general procedure 3 starting from
intermediate 54 and intermediate 32. It was deprotected following the general procedure 8

15  affording the title compound as a white powder. LC/MS (Method B): 518.3 (M-H), 520.2 (M+H)".
HPLC (Method A) Rt 4.25 min (Purity: 99.8%).

Example 135: N-(4-{5-[2-chloro-2'-(trifluoromethyl)biphenyl-4-yl]-1,2.4-oxadiazol-3-
yltbenzyl)-N-methylglycine, hydrochloride salt

cl
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Tert-butyl N-(4-{5-[2-chloro-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-yl}benzyl)-N-

methylglycinate was prepared following the general procedure 3 starting from intermediate 54

and intermediate 31. It was deprotected following the general procedure 8 affording the title

compound as a white powder. LC/MS (Method B): 500.2 (M-HY", 502.2 (M+H)". HPLC (Method
25 A)Rt4.18 min (Purity: 99.8%).
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Example 136: N-(3-{5-[2-chloro-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-yl}-5-
fluorobenzyl)-N-methylglycine, hydrochloride salt

N N
F
/
(o) OH

Tert-butyl N-(3-{5-[2-chloro-2'-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-yI}-5-
fluorobenzyl)-N-methylglycinate was prepared following the general procedure 4 starting from
intermediate 54 and intermediate 24. It was deprotected following the general procedure 8
affording the title compound as a white powder. '"H NMR (DMSO-dg, 300 MHz) & 8.37 (d, J=1.6
Hz, 1H), 8.23 (dd, J=8.0, 1.6 Hz, 1H), 8.20 (s, 1H), 8.00 (d, J=8.2 Hz, 1H), 7.93 (d, J=7.7 Hz,
1H), 7.87-7.72 (m, 3H), 7.69 (d, J=8.2 Hz, 1H), 7.47 (d, J=7.5 Hz, 1H), 4.51 (s, 2H), 4.12 (s,
2H), 2.83 (s, 3H). LC/MS (Method B): 518.2 (M-H), 520.2 (M+H)". HPLC (Method A) Rt 4.82
min (Purity: 99.1%). Melting point: 212°C.

Example 138: N-(2-methoxyethyl)-N-(4-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-
1,2.4-oxadiazol-3-yl}benzyl)glycine, hydrochloride salt

Tert-butyl N-(2-methoxyethyl)-N-(4-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-
oxadiazol-3-yl}benzyl)glycinate was prepared following the general procedure 3 with
Intermediate 5 and Intermediate 71. It was then hydrolyzed according to general procedure 8,
affording the title compound as a white solid. '"H NMR (DMSO-ds, 300 MHz) & 8.55 (m, 1H), 8.51
(m, 1H), 8.21 (d, J=8.4 Hz, 2H), 7.77 (d, J=7.7 Hz, 2H), 7.68 (d, J=7.7 Hz, 1H), 7.44-7.25 (m,
3H), 7.17 (d, J=7.7 Hz, 1H), 4.43 (br s, 2H), 3.95 (br s, 2H), 3.68 (m, 2H), 3.30 (m, 2H), 3.27 (s,
3H), 2.03 (s, 3H). LC/MS (Method B): 524.3 (M-H), 526.3 (M+H)". HPLC (Method A) Rt 4.93
min (Purity: 99.5%).

Example 145: 2-((4-(5-(2-(trifluoromethyl)-2'-methylbiphenyl-4-yl)-1,2,4-oxadiazol-3-yl)-3-

chlorobenzyl)(methyl)amino)acetic acid, hydrochloride salt
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The title compound was prepared according the procedure described for Example 144, but
using Intermediate 5 in Step 1. '"H NMR (DMSO-ds, 400 MHz) & 8.58 (1H, s), 8.54 (1H, dd,
J=8.0, 1.7 Hz), 8.20 (1H, d, J=8.0 Hz), 7.96 (1H, s), 7.76 (1H, dd, J=8.0, 1.7 Hz), 7.72 (1H, d,
J=8.0 Hz), 7.45-7.38 (2H, m), 7.34 (1H, td, J=3.7, 2.3 Hz), 7.21 (1H, d, J=7.6 Hz), 4.43 (2H, s),
4.10 (2H, s), 2.82 (3H, s), 2.06 (3H, s). LC/MS (Method A): 516 (M+H)". HPLC (Method F) Rt
3.34 min (Purity: 99.9 %).

Example 148: 2-((2,6-difluoro-4-(5-(2'-methyl-2-(trifluoromethyl)biphenyl-4-yl)-1,2,4-

oxadiazol-3-yl)benzyl)(methyllamino)acetic acid, hydrochloride salt

F
Step 1: tert-butyl 2-((2, 6-difluoro-4-(5-(2"-methyl-2-(trifluoromethyl)biphenyl-4-yl)-1,2,4-
oxadiazol-3-yl)benzyl)(methyl)amino)acetate

To a solution of Intermediate 76 (0.148 g, 0.45 mmol) and Intermediate 5 (0.107 mg, 0.375
mmol) in ACN (2.5 mL) was added EDC (0.101 g, 0.53 mmol). The reaction mixture was stirred
at room temperature for 18 hours. The reaction mixture was diluted with pyridine (2.5 mL) and
heated at 150°C in the microwave for 30 minutes. The solvent was removed in vacuo and the
residue dissolved in DCM. The mixture was washed with water and the organic phase passed
through a hydrophobic frit. The solvent was evaporated in vacuo. The residue was purified by
flash chromatography (silica, iso-hexane/EtOAc) to afford the title compound. "H NMR (CDCls,
400 MHz) 8 8.62 (1H, d, J=1.7 Hz), 8.39 (1H, dd, J=8.0, 1.7 Hz), 7.76 (2H, d, J=7.1 Hz), 7.49
(1H, d, J=8.0 Hz), 7.38-7.22 (3H, m), 7.15 (1H, d, J=7.6 Hz), 3.99 (2H, s), 3.25 (2H, s), 2.45
(3H, s), 2.07 (3H, s), 1.50 (9H, s).

Step 2: 2-((2,6-difluoro-4-(5-(2'-methyl-2-(trifluoromethyl)biphenyl-4-yl)-1,2,4-oxadiazol-3-
yl)benzyl)(methyl)amino)acetic acid, hydrochloride salt

To tert-butyl 2-((2,6-difluoro-4-(5-(2"-methyl-2-(trifluoromethyl)biphenyl-4-yl)-1,2,4-oxadiazol-3-
yhbenzyl)(methyl)amino)acetate (0.101 g, 0.18 mmol) was added a 4N solution of HCI in
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dioxane (4.5 mL) and the reaction mixture stirred at 70°C for 1 hour. The reaction mixture was
allowed to cool and the solvent evaporated in vacuo. The residue was triturated with ACN to
afford the title compound (0.087 g, 87%). 'H NMR (DMSO-ds 400 MHz) § 8.60 (1H, d, J=1.7
Hz), 8.55 (1H, dd, J=8.0, 1.7 Hz), 7.98 (2H, d, J=7.7 Hz), 7.72 (1H, d, J=8.0 Hz), 7.45-7.38 (2H,
m), 7.33 (1H, ddd, J=7.6, 6.5, 2.3 Hz), 7.20 (1H, d, J=7.6 Hz), 4.51 (2H, br s), 4.15 (2H, br s),
2.81 (3H, brs), 2.06 (3H, br s). LC/MS (Method A): 518 (M+H)". HPLC (Method F) Rt 3.38 min
(Purity: 99.5 %).

Example 150: 2-((2,3-difluoro-4-(5-(2-(trifluoromethyl)-2'-methylbiphenyl-4-yl)-1,2,4-

oxadiazol-3-yl)benzyl)(methyllamino)acetic acid, hydrochloride salt

The title compound was prepared according the protocoles described for Example 148 and
Intermediate 76, but using 2,3-difluoro-4-methylbenzonitrile. "H NMR (DMSO-dg, 400 MHz) &
8.59 (1H, d, J=1.7 Hz), 8.55 (1H, dd, J=8.0, 1.7 Hz), 8.12 (1H, ddd, J=8.2, 6.2, 1.6 Hz), 7.78-
7.70 (2H, m), 7.45-7.38 (2H, m), 7.33 (1 H, ddd, J=7.6, 6.5, 2.3 Hz), 7.21 (1H, d, J=7.6 Hz), 4.53
(2H, s), 4.13 (2H, s), 2.84 (3H, s), 2.06 (3H, s). LC/MS (Method A): 518 (M+H)". HPLC (Method
F) Rt 3.34 min (Purity: 99.0 %).

Example 152: 2-((2,3-difluoro-4-(5-(2-methyl-2'-(trifluoromethyl)biphenyl-4-yl)-1,2.4-

oxadiazol-3-yl)benzyl)(methyllamino)acetic acid, hydrochloride salt

F
o 09
N 2
N NJX\OH

The title compound was prepared according the protocole described for Example 148, but using

Intermediate 50, and the protocole described for Intermediate 76, but using 2,3-difluoro-4-
methylbenzonitrile. It was obtained as a white solid. "H NMR (DMSO-ds, 400 MHz) § 8.21 (1H,
d, J=1.7 Hz), 8.14-8.05 (2H, m), 7.95 (1H, d, J=7.9 Hz), 7.83 (1H, t, J=7.5 Hz), 7.76-7.67 (2H,
m), 7.46 (2H, m), 4.50 (2H, br s), 4.10 (2H, br s), 2.82 (3H, br s), 2.16 (3H, brs). LC/MS
(Method A): 518 (M+H)". HPLC (Method F) Rt 3.26 min (Purity: 98.7 %).

Example 153: 2-((3-chloro-4-(5-(2-methyl-2'-(trifluoromethyl)biphenyl-4-yl)-1,2,4-

oxadiazol-3-yl)benzyl)(methyllamino)acetic acid, hydrochloride salt
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The title compound was prepared according the procedure described in Example 105, but using
Intermediate 50 and Intermediate 65. It was obtained as a white solid. '"H NMR (DMSO-dg 400
MHz) 3 8.20 (1H, d, J=1.7 Hz), 8.16 (1H, d, J=8.0 Hz), 8.11 (1H, dd, J=8.0, 1.8 Hz), 7.95 (2H, d,
J=8.1 Hz), 7.83 (1H, t, J=7.6 Hz), 7.78-7.69 (2H, m), 7.46 (2H, m), 4.44 (2H, br s), 4.11 (2H, br
s), 2.83 (3H, br s), 2.15 (3H, br s). LC/MS (Method A): 516 (M+H)". HPLC (Method F) Rt 3.25
min (Purity: 97.5 %).

Example 154: 2-(methyl(2-methyl-4-(5-(2'-methyl-2-(trifluoromethyl)biphenyl-4-yl)-1,2.4-

oxadiazol-3-yl)benzyl)amino)acetic acid

el )

—N 0
o\N/)\@LJLOH

(2-methyl-4-(5-(2'-methyl-2-(trifluoromethyl)biphenyl-4-yl)-1,2,4-oxadiazol-3-yl)phenyl)methanol

was prepared following the procedure described for Example 113, but using Intermediate 66,
and was isolated as a white solid. It was used for the preparation of the title compound,
following the procedure described for Example 125. The title compound was isolated as a white
solid. "H NMR (DMSO-de, 400 MHz) & 8.55 (1H, s), 8.51 (1H, d, J=8.1 Hz), 7.99-7.92 (2H, m),
7.65 (1H, d, J=8.0 Hz), 7.60 (1H, d, J=7.8 Hz), 7.43-7.35 (2H, m), 7.31 (1H, td, J=7.2, 2.1 Hz),
7.18 (1H, d, J=7.6 Hz), 3.93 (2H, s), 3.32 (2H, s), 2.48 (3H, s), 2.44 (3H, s), 2.03 (3H, s). LC/MS
(Method A): 496 (M+H)". HPLC (Method F) Rt 3.33 min (Purity: 99.8%)).

Example 155: 2-((2-ethyl-4-(5-(2'-methyl-2-(trifluoromethyl)biphenyl-4-yl)-1,2,4-oxadiazol-

3-y)benzyl)(methyl)amino)acetic acid
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Step 1: tert-butyl N-(2-ethyl-4-{5-[2"-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-
yliphenyl)-N-methylglycinate
To a solution of Intermediate 67 (0.222 g, 0.69 mmol) and Intermediate 5 (0.232 mg, 0.83
mmol) in ACN (3 mL) was added EDC (0.159 g, 0.83 mmol). The reaction mixture was stirred at
5 room temperature for 18 hours. The reaction mixture was diluted with pyridine (2 mL) and

heated at 150°C under microwave irradiation for 30 minutes. The solvent was removed in vacuo
and the residue dissolved in DCM. The mixture was washed with water and the organic phase
passed through a hydrophobic frit. The solvent was evaporated in vacuo. The residue was
purified by flash chromatography (silica, iso-hexane/EtOAc) affording the title compound. 'H

10 NMR (CDCls, 400 MHz) & 8.64 (1H, d, J=1.2 Hz), 8.42-8.40 (1H, m), 8.03 (1H, m), 8.00-7.98
(1H, m), 7.57-7.55 (1H, m), 7.48-7.46 (1H, m), 7.36-7.15 (4H, m), 3.81 (2H, s), 3.24 (2H, s),
2.86-2.82 (2H, m), 2.44 (3H, s), 2.07 (3H, s), 1.49 (9H, s), 1.32-1.29 (3H, m).

Step 2: 2-((2-ethyl-4-(5-(2"-methyl-2-(trifluoromethyl)biphenyl-4-yl)-1,2,4-oxadiazol-3-
15 yl)benzyl)(methyl)lamino)acetic acid
To tert-butyl N-(2-ethyl-4-{5-[2'-methyl-2-(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-
yl}phenyl)-N-methylglycinate (0.109 g; 0.19 mmol) was added a 4N solution of HCI in dioxane (4
mL) and the reaction mixture stirred at room temperature for 18 hours. The solvent was
evaporated in vacuo and the residue triturated with hot EtOAc to afford the title compound as an
20  off-white solid. "H NMR (DMSO-dg, 400 MHz) & 8.56 (2H, m), 8.10 (2H, m), 7.84 (1H, d, J=8.0
Hz), 7.72 (1H, d, J=8.0 Hz), 7.42 (2H, m), 7.33 (1H, m), 7.22 (1H, d, J=7.6 Hz), 4.50 (2H, br s),
4.17 (2H, br s), 2.96 (2H, q, J=7.2 Hz), 2.80 (3H, s), 2.06 (3H, s), 1.27 (3H, t, J=7.2 Hz). LC/MS
(Method A): 510 (M+H)". HPLC (Method G) Rt 3.35 min (Purity: 94.9 %).

25 Example 156: in vitro assays

Membranes Preparation: Membranes were prepared from CHO cells expressing S1P1 or S1P3
for use in ligand and 35S-GTPYS binding studies. Cells were suspended in 50 mM TRIS, pH
7.4, 2 mM EDTA, 250 mM Sucrose (buffer A) and 1x Complete protease inhibitor cocktail

30 (Roche), and disrupted at 4°C by N2 decompression using a cell disruption bomb (Parr
Instrument). Following centrifugation at 1000 RPM for 10 min at 4°C, the supernatant was
diluted (2x) in buffer A and centrifuged again at 19000 RPM for 75 min at 4°C. The pellet was
then suspended in 10 mM HEPES, pH 7.4, 1 mM EDTA, 250 mM Sucrose (Buffer B), and 1x
Complete EDTA-free protease inhibitor cocktail and homogenized using a potter. Membranes

35  were flash frozen in liquid N, and stored at —80°C.

Receptor binding assay: [33P]sphingosine 1-phosphate (3000 Ci/mmol; American Radiolabeled

Chemicals, Inc.) was added to test compounds in 20% DMSO by competition. Membranes and
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WGA SPA beads (GE Healthcare) were added to give a final volume of 100 pl in 96-well plates

or 50 pl in 384-well plates with assay concentrations of 30 pM or 15 pM [33P]sphingosine 1-
phosphate (respectively for S1P1 or S1P3), 50 mM HEPES, pH 7.5, 5 mM MgCI2, 100 mM
NaCl, 0.4% fatty acid-free BSA, 1-5 ug/well of proteins in 96-well plates vs 0.6-1 ug/well of
5 proteins in 384-well plates and 100 pg/well of WGA SPA beads in 96-well plates vs 75 pg/well

of WGA SPA beads in 384-well plates. Binding was performed for 60 min at RT on a shaker and
bound radioactivity was measured on a PerkinElmer 1450 MicroBeta counter. Triplicate
samples were averaged and normalized as purcentage of inhibition relative to total binding (only
DMSO in well) and non specific bidning (1000-fold excess of unlabeled S1P). Binding data were

10  analyzed using the GraphPad Prism program or Genedata software.

Measurements of 35S-GTPTS Binding: Membranes (1 to 10 ug protein) prepared as described

above, were incubated in 96-well Scintiplates (PerkinElmer) with test compounds diluted in
DMSO, in 140 pl of 20 mM HEPES, pH 7.4, 10 mM MgCI2, 2 ug/well Saponin, 0.2% fatty acid
free BSA (Assay buffer), 125 mM NaCl and 1.5 yM GDP. The assay was initiated with the

15  addition of 60 ul of 1.5 nM [35S]-GTPYS (1100 Ci/mmol; GE Healthcare) in assay buffer. After
60 min incubation at 30°C on a shaker, plates were centrifuged for 10 min at 2000 RPM.
Supernatant was discarded and membrane bound radioactivity was measured on a PerkinElmer
1450 MicroBeta counter. Triplicate samples were averaged and expressed as% response
relative to S1P activation in absence of compound (n = 2).

20
Cellular functional assays: Internalization of Sphingosine-1-phosphate receptor 1 (S1P4) in a
human Cell line (U20S) in a 384-well format using a Cell Imaging analysis.
Jo, E.; Sanna, M. G.; Gonzalez-Cabrera, P. J.; Thangada, S.; Tigyi, S.; Osborne, D. A.; Hla, T;
Parrill, A. L.; Rosen, H. Chem. Biol. 2005, 12, 703

25 The S1P, internalization assay was performed in 384 well plates (Coming® 384 black with clear
bottom 3712) using S1P+-U20S cells from Biolmage (C039A), a human epithelial cell line
(Human Bone Osteosarcoma Epithelial Cells). These cells expressed the human S1P4 Receptor
fused to the green fluorescent protein (EGFP). A standard CMV promoter (cytomegalovirus
promoter) controls the expression of STP1-EGFP and continuous expression was maintained

30 by addition of geneticin to the culture medium.
S1P, Receptor desensitization induced the internalization of the membrane-localized S1P;-
EGFP fusion protein to endosomes, which can be monitored by cell imaging analysis.
The cells are plated in low serum medium (Dulbecco's Modified Eagle Medium (DMEM) with
Glutamax-1 and high glucose, 1% Penicillin/Streptomycin, 1% Fetal Calf Serum (FCS), 0.5

35  mg/ml Geneticin) overnight.
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The next day, S1P4-U20S cells are incubated in 20 yl serum free medium (DMEM with

Glutamax-1 and high glucose, 0.1% of fatty-acid free Bovin Serum Albumin (BSA), 10 mM, N’-
2-Hydroxyethylpiperazine-N’-2 ethanesulphonic acid (HEPES) 1M) for 2 hours at 37°C/5%CO..
The cells are then treated with 4 pl compounds/agonists (6x/3%DMSO) for a total volume of 24
5 ul, and plates are incubated for 1 hour at 37°C/5%CO..

S1P4-U20S cells are fixed with 25 yl Paraformaldehyde 8% and stained with Hoechst 33345
dye (1:1000) for 20 minutes.
They were then washed 3 times with Phosphate Buffered Saline (PBS) and plates are sealed.
The internalization of the receptor S1P-EGFP is measured on Cellomics by calculating the

10  “spot count per object” (“object” corresponds to nuclear and “spot” corresponds to S1P-EGFP
receptor). Internalization data were observed thanks to vHCS View and analyzed using
Genedata® software.

The compounds of formula (I) have utility as immunoregulatory agents as demonstrated by their

15  activity as potent agonists of the S1P4 receptor, as measured in the assays described above.
ECso of the compounds of formula () and subformulae for S4P4 is below 0.1 uM. Prefered
compounds of formula (1) exhibit an ECso for S1P1 receptor below 0.01 uM. More preferred
compounds of Formula (I) exhibit ECs, for S4P4 below 0.001uM. Compounds of formula (1)
exhibit a selectivity for the S4P4 receptor over the S1P3 receptor as measured by the ratio of

20  ECs for the S4P4 receptor to the ECs for the S1P; receptor as evaluated in the **S-GTPTS
binding assay described above. The ratio of EC50 S4P4 to EC50 S4P3 is more than 20,
preferably more than 50, more preferably more than 100 and even more preferably more than
1000.

25 The “potency” or the “activity” of the compounds is determined by the EC50 values as evaluated
in the above described 35S-GTPYS binding assay. The lowest EC50 values characterize the

most potent or active compounds, according to the present invention.

The following results have been obtained:
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right i1tself. A he y mouse Will turn itgelf inmediately.| A del ay
suggests hjnd-1inb kness. p- Place the|nobuse |on the wrle cage top and
observe as|it Cr oSS fromone| side {o the 99 2hp| 1198Egne_or Qgthzos §
frequently|slip bet eén the bafs we ¢onsi der at| tHerle is |a parftia
paral ysi s. | 20- e = 2Both previous testg are posi tilve. Score =| 30ne
or both hipd i show signs pf paralysis |but sgne ngvenents arle
preseryed; | for=exanpl e: the anjmal can gragp and |hold |on tg the junders|de
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head efect Score =1\l king | s possible but diffficulft dug to g weakngss
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when t puse Shas difficulty| grasping the under%eg %94Eh fﬁk e top rcage.
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Score = 0OA normal nouse has full contro
is considered i nconti nent when his | ower
Deat h: Scwoeorw/11620The final score for

of his bl adder.
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addition of all the above-nentioned cgfpegori es. The maxi num score for live
animal § 1s[10. s At day 12 (f]rst sfgns off parallysis)] the [mce [were
stratitied|in exgerynmental groups (n|= 10) |according tjo the clinical sgore
and the body weightt | oss. The sem -curative treatjnent |startled 25at day| 14.
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1. Oxadi azol e derivative of Formula (1)

one anot her

Qdenot es WGHBMIi1X(6CF12) nT,

denote H Hal, CF3, OCF3,

5wher ei n
ON, or
Wienot es CH,

NO2, OH Sis OR3 or

R1, R2i ndependently from

COOR3,
Rs PRaiEP2@0ioetiel n Rs

10Xi s - NA-,

denotes Hal, A OR3, N(R3)2, NO2, ON12900R3, CF3, O00F3, CON(R3)2, NR300A,
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all ratios WO 201 12461PCT| EP2010/ 054103 131 | AC
HO
o//HN Fr—F
/
) 1.83E- | 3.30E- | 1.88E
N. O . -13. -11. -
105 06 09 06 |7-49E-08
o
OH
%
\ O
/Ni
O__N 1.50E- [ 2.93E-
109 - - - - 09 07 1.19E-08
D
ol
OH
F N/\\<o
j A\
i 6.22E
O__N . -
110 - - - - 09 5.67E-08
D
O
Cl
N%QTNX
o o 3.68E-
111 O 09 4.59E-08
F
O’




S5wherein Rb, W Rl, R2, Qand S are as defined in claiml, Rs is CH3,

CH2CH3, F, Br,
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Example 157: Animal models evaluating the in vivo efficacy of S1P agonists

Model of S1P agonists-induced lymphopenia in mice

Female C57BL/6 mice (Elevage Janvier) (8 week old) receive S1P agonists by oral route.
Blood is sampled in heparinized (100 IU/Kkg, ip) mice by intracardiac or retroorbital puncture
under isoflurane anesthesia 2 to 120 hrs after drug treatment. The white blood cells
(lymphocytes and neutrophils) are counted using a Beckman/Coulter counter. The quality of

blood sampling is assessed by counting erythocytes and platelets.

Model of MOG-induced Experimental Autoimmune Encephalomyelytis (EAE)

in mice

EAE was induced in 9 weeks old female mice (C57BL/6, Elevage Janvier) by an
immunization against MOG. The mice received Pertussis toxin (Alexis, 300 ng/mouse in 200
ul of PBS) by ip route and 100 ul of an emulsion containing MOG35-55 peptide (NeoMPS,
200 pg/mouse), Mycobacterium Tuberculosis (0.25 mg/mouse) in Complete Freund’s
Adjuvant (DIFCO) by subcutaneous injection into the back. Two days later an additional
injection of Pertussis toxin (Alexis, 300 ng/mouse in 200 pl of PBS) was done by ip route.
After EAE induction, mice were weighed daily and the neurological impairment was
guantified using a 15-points clinical scale assessing the paralysis (tail, hind limbs and fore
limbs), the incontinency and the death.

Pharmacokinetics data:
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The pharmacoinetic properties of compound of example 70, N-(2-fluoro-4-{5-[2"-methyl-2-

(trifluoromethyl)biphenyl-4-yl]-1,2,4-oxadiazol-3-yl}benzyl)-N-methylglycine, are the following:

% of lymphopenia in mouse at 48h 72+/-8

PK parameters from lymphopenia (mouse) PK-PD (30mpk)
Plasma AUC< (h*ng/ml) 103845

Cmax (ng/ml) 8780

Tmax(h) 2

T1/2 (h) 7.5

CI/F (L/kg/h) 0.3
Brain/plasma ratio: AUCZ (h*ng/ml) 24

Lymphe node/plasma ratio: 24h / 48h 4.4/4.0

5 Clinical score

10

15

20

25

-1- Tail
-Score =0 A normal mouse holds its tail erect when moving.
- Score =1 If the extremity of the tail is flaccid with a tendency to fall.
-Score =2 If the tail is completely flaccid and drags on the table.
-2- Hind limbs
-Score =0 A normal mouse has an energetic walk and doesn’t drag
his paws.
- Score =1 Either one of the following tests is positive:

-a- Flip test: while holding the tail between thumb and index finger, flip the animal
on his back and observe the time it takes to right itself. A healthy mouse will turn
itself immediately. A delay suggests hind-limb weakness.

-b- Place the mouse on the wire cage top and observe as it crosses from one side
to the other. If one or both limbs frequently slip between the bars we consider that
there is a partial paralysis.

- Score =2 Both previous tests are positive.

-Score =3 One or both hind limbs show signs of paralysis but some
movements are preserved; for example: the animal can grasp and hold on to the
underside of the wire cage top for a short moment before letting go

- Score =4 When both hind legs are paralyzed and the mouse drags

them when moving.

-3- Fore limbs:

l e
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-Score =0 A normal mouse uses his front paws actively for grasping

and walking and holds his head erect.
- Score =1 Walking is possible but difficult due to a weakness in one or
both of the paws, for example, the front paws are considered weak when the mouse
5 has difficulty grasping the underside of the wire top cage. Another sign of weakness
is head drooping.
-Score =2 When one forelimb is paralyzed (impossibility to grasp and
the mouse turns around the paralyzed limb). At this time the head has also lost

much of its muscle tone.

10 - Score =3 Mouse cannot move, and food and water are unattainable.
-4- Bladder:
Score =0 A normal mouse has full control of his bladder.
Score = 1 A mouse is considered incontinent when his lower body is
15 soaked with urine.
-5- Death:
Score =15

20  The final score for each animal is determined by the addition of all the above-mentioned

categories. The maximum score for live animals is 10.
At day 12 (first signs of paralysis) the mice were stratified in experimental groups (n = 10)
according to the clinical score and the body weight loss. The semi-curative treatment started

25 atday 14.

Example 158: Preparation of a pharmaceutical formulation

Formulation 1 — Tablets

A compound of formula (I) is admixed as a dry powder with a dry gelatin binder in an

30 approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a lubricant.
The mixture is formed into 240-270 mg tablets (80-90 mg of active compound according to
the invention per tablet) in a tablet press.

Formulation 2 — Capsules

A compound of formula (I) is admixed as a dry powder with a starch diluent in an
35 approximate 1:1 weight ratio. The mixture is filled into 250 mg capsules (125 mg of active
compound according to the invention per capsule).

Formulation 3 — Liquid
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A compound of formula (1) (1250 mg), sucrose (1.75 g) and xanthan gum (4 mg) are blended,
passed through a No. 10 mesh U.S. sieve, and then mixed with a previously prepared
solution of microcrystalline cellulose and sodium carboxymethyl cellulose (11:89, 50 mg) in
water. Sodium benzoate (10 mg), flavor, and color are diluted with water and added with
stirring. Sufficient water is then added to produce a total volume of 5 mL.

Formulation 4 — Tablets

A compound of formula (l) is admixed as a dry powder with a dry gelatin binder in an
approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a lubricant.
The mixture is formed into 450-900 mg tablets (150-300 mg of active compound according to
the invention) in a tablet press.

Formulation 5 — Injection

A compound of formula (1) is dissolved in a buffered sterile saline injectable aqueous medium

to a concentration of approximately 5 mg/mL.

/1 OH
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Claims
1. Oxadiazole derivative of Formula (1)
RA Q-S
W= N | R’
R Rb\ 7 No-N |
5 wherein
R", R? independently from one another denote H, Hal, CF3, OCF3, CN, or
NO,, OH,
S is OR® or COOR?,
Q denotes (CH2)mX(CH )
10 X is —NA-,
w denotes CH,
R® wherein R® denotes Hal, A, OR®, N(R?)2, NOz, CN,
COOR?®, CF3, OCF3, CON(R®);, NR’COA, NR*CON(R?);,
NR>S0.A, COR?, SO:N(R?)2, SOA or SOA, and G;, Gy
15 independently from one another denote H, Hal, or CHs,
preferably H,
R® is A, CF3, CHj3, Hal, OCF3, CN, NO,, N(R®),, CH(NR3),,
A denotes a linear or branched alkyl having 1 to 6 C-atoms, preferably
1 to 3 carbon atoms, wherein one H-atom may be replaced by Hal,
20 OH, COOR?, CN, N(R%), and wherein one CH,-group may be replaced
by O, -NR>-, -NR*CO-, -CO- or S and/or by -CH=CH- or -C=C-groups,
R® is Hor A
m* is1,2,3,4,5,6,7or8,
and
25 m is1,2,3,4,5,6,70r8

wherein at least one of R® and R” denotes CF.
and pharmaceutically acceptable derivatives, solvates, tautomers, salts and stereocisomers

thereof, including mixtures thereof in all ratios.

30 2. Compounds of Formula (1) according to claim 1 having the structures (AC),
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R Q-s
RS
G, W= N R
WS
G; O/N
R’ AC

5 wherein R®>, W, R", R?, Q and S are as defined in claim 1, R® is CH,, CH,CHs, F, Br, Cl, or
CF3, G4, G, independently from one another denote H, Hal, or CHjs,

And wherein at least one of R” and R® is CFa.

3. Compounds of Formula (1) according to claim 1 or 2, wherein the group Q-S denotes
10 one of the following groups:
\\/\N/\/OH /\N OH /\N O\ \\/\Nﬁ/o\
\ \ \ : \
ol Y . B
N OH N OH o) N OH
w ﬂ \\ANVLOH ‘Wc‘)
|
e
N /\/OH N /\/OH N OH LN OH
N TN o TN
o) H OH Y 0
OH OH
0 o)

\/\NA)kOH
P

e OH o)
H c‘)‘ \/\NA)kOH
A

S OH : 0

4. A compound of Formula (I) according to claim 1 wherein the group R® is selected

from the following groups:
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5 b5 A compound of Formula () according to claim 1 wherein the group Q-S is selected

from the groups
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N OH N OH 0o N OH
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and R? is selected from the groups:
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6. Compounds of Formula (l) according to claims 1 to 5 of the following group 1 to 155:
Example Nb structure Example Nb structure
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and pharmaceutically acceptable derivatives, solvates, tautomers, salts and

stereoisomers thereof, including mixtures thereof in all ratios.

Compounds of formula (I) according to one or more of claims 1 to 6 and having a
ECs in GTPTS for the binding to the S4P4 receptor of less than about 5 pM.

Process for the preparation of the compounds of formula (1) according to one or more

of claims 1 to 6 and salts thereof, characterized in that

a compound of formula A

T

0]



aut oi nmune or chronic inflammtory di sease sel ected fromthe group
consisting of: system c |lupus erythematosis, chronic rheumatoid arthritis,

I nf | ammatwoyotyomedé1di sease, nultiple sclerosis, anyotrophir®ErPeavesHabs3
sclerosis (ALS), arteriosclerosis, attserosclerosis, scleroderm, autoimune
hepatitis. 20 wherein W, R? and R® have the meanings given above, and T is OH, or a

leaving group, such as Cl, Br, |, imidazolyl, pentafluorophenoxy or the product
of the reaction of isobutyl chloroformate with formula A, wherein T is OH, is

reacted with

a compound of formula B
s—Q R'

I e
2 B
wherein R', R?, Q and S have the meanings given in claim 1 in the presence
of a suitable base, such as an amine like TEA, DIEA or NMM, orin case T is
10 OH, in the presence of a suitable condensation reagent, such as EDC and the

resulting product is cyclized,

and optionally a base or acid of the formula (1) is converted into one of its
salts.
15
9. A pharmaceutical composition comprising at least one compound according to one or
more of claims 1 to 6 and/or pharmaceutically usable derivatives, tautomers, salts,
solvates and stereoisomers thereof, including mixtures thereof in all ratios, and
optionally excipients and/or adjuvants.
20
10. A pharmaceutical composition comprising at least one compound according to one or
more of claims 1 to 6 and 9 and/or pharmaceutically usable derivatives, tautomers,
salts, solvates and stereoisomers thereof, including mixtures thereof in all ratios, and
at least one further active ingredient.
25
11. Set (kit) consisting of separate packs of
(@) an effective amount of a compound according to one or more of claims 1 to 6,
9 and 10 and/or pharmaceutically usable derivatives, tautomers, salts,
solvates and stereoisomers thereof, including mixtures thereof in all
30 ratios,

and

(b) an effective amount of a further medicament active ingredient.
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12.

13.

14.

15.

WO 2010/112461 PCT/EP2010/054103

140
Compounds according to one or more of claims 1 to 6 and pharmaceutically usable

derivatives, salts, tautomers, solvates and stereoisomers thereof, including mixtures
thereof in all ratios, for use in the preparation of a medicament for the treatment

and/or prophylaxis of a sphingosine 1-phosphate associated disorder.

Compounds according to claim 12, wherein the sphingosine 1-phosphate-(1)
associated disorder is an autoimmune disorder or condition associated with an

overactive immune response.

Compounds according to one or more of claims 1 to 6, and pharmaceutically usable
derivatives, salts, tautomers, solvates and stereoisomers thereof, including mixtures
thereof in all ratios, for use in the preparation of a medicament for the treatment

and/or prophylaxis of an immunerogulatory abnomality.

Compounds according to claim 14, wherein the immunoregulatory abnormality is an
autoimmune or chronic inflammatory disease selected from the group consisting of:
systemic lupus erythematosis, chronic rheumatoid arthritis, inflammatory bowel
disease, multiple sclerosis, amyotrophic lateral sclerosis (ALS), arteriosclerosis,

atherosclerosis, scleroderma, autoimmune hepatitis.



