Title: FUSED HETEROCYCLI C DERI VATI VES AS S1PMODULATORS Field of the
invention This invention relates to new fused heterocyclic derivatives
havi ng afwort2pouzr3S1P receptors, a pharnmaceuti cal conp@®€TiEPRO11O61F8&@I ni ng
sai d conmpounds, as well 5 as the use of said conpounds for the preparation
of a nmedicanment for treating, alleviating or preventing di seases and
conditions in which any S113 receptor is involved or in which nodul ati on of
t he endogenous S113 signaling systemvia any S113 receptor is involved. 10
Background of the invention Sphingosine-|-phosphate (S1P) is a bioactive
sphingolipid that nediates a wide variety of cellular responses, such as
proliferation, cytoskeletal organi zation and m gration, adherence-

tight junction askéhknEUSERH BQS&&%&%ER@M%I\E%%AdSH’ Mampu %WQ&SS of
the endothelial cell differentiation gene famly (EDG 15 receptors) of

pl asma nmenbrane-| ocalized G protein-coupled receptors. To date, five
menbers of this famly have been identified as S113 receptors in different
cell types, Blhdof Bl GnbkntigdP2 (EDG 5), S1P3 (EDG 3), S1P4 (EDG 6) and S1P5
(EDG-8). S113 can pr.oduce cytoskeletal re-arrangenents. in nany cell types
to regul ate fimenEet relitPaforeiding h%%re%ylﬁheﬁerwaﬁéeshaagigsa NG el |

conmmuni cat i omﬁfébcb;;toﬁshepmmarcalucapcro\f@dﬁu&ys&e&mﬁ@ﬂ&)a @AGoliispeY waher al
is secreted by vascul ar endot hel i um

organ sys i s, known t 3

and is pr%se%& e o ‘%QPPBWFL“efPI‘"t‘i%ﬁth%%atd’Fl 5B TRARBROEA and | s bound
by al bunmi n agithvoitigror @fe&Sﬂ@ngDc[@éa@bd’k&d cliﬂ&leo@srlewd%artgoell? Rc§ltatike reservoir
in extracellulgl ({)H.lld ffici nt dellveré Llﬁ hafflnlt%/

cel | - sur f ace™ ¥Eh P MG PR it \Rk“et HIBNOIE RSB éﬁgséftlthW §¥o the
five recept o8P &lLHkebis 11h\}’d)1®ddl tion, platelets also contain S113 and may be
|l ocally released to cause e.g. vasoconstriction. The receptor subtypes
S1P1, S1P2 and S1P3 are wi dely expressed and represent dom nant receptors
in the cH di Bucspwuad of\the émvenfimt her , SlPl is also a receptor on

| ynphocytes. o S1P4 1 ecept r l. i oietic
and 30 Iyrrph% dn% Clnlngln %ﬂ%ﬁg(% rlslrrgrrgjﬁcfaﬁé %31 L%Lxlr?ott%asexc %g:g\r%g 3
expressed i nvaeny pMellnbr\reﬂpsn@ymmas ﬁrélfeexpmreszsﬂoelmlﬁal BtR5zEppemds to be
restricted t r C I f the

br ai . i 1 e oARAERE QAL HER: hedrt e, IERbARLLAES A

endot hel i al bial| withvagerilsun ot tth@ Qﬂd@thelﬂﬁlmeﬂlg@éfemtleew asne gy (BBept or

modul at of 5 a&%mepgﬂ%ﬂm&%&em@mm@a d 3 AR FohroP T facd MOT € SLP
receptors. The present 1 nvention relates ors o

recept or, nflﬁam@mbuﬁ af thagylgnitkythave hera 1é¢@fferiail§ISQPtrecea@ewnsdléfeWt ¢ell

sel ecti vi ty %8¢, sﬁlaI?l(E@a%orsﬁéF@Dtﬁsaeeﬁpg %Ent}r};wsm efpayaRkeshps

cardi ovascul ar _and/ or i mmunonodul atory effects has now been found t hat
S1P5 agoni st $RGH) paPugedriofu¢ehe taskely é/aﬂréﬁ‘@‘”@flg%’r‘ﬁ i1 yrangi sl rigessto i n
particul ar agguhel ahednéednidkintRink0deehian@ombbditegh QB eAL EInib&iANY0I Ng to
devel op therapeutics that can be used to treat age rel ated cognitive

decl i ne Zhd WeheRtmtRl nereds figtenh (NS apnd i gertrhsgp! IREAReRy Eiccessf ul

candi dat es. Ehekeha! @at BRI cliBted U?Q/@Elzuﬁé}renﬂ&‘ﬁ/eﬁm haPairb&ent W Blbod he
desired properties, 15 Degﬁriﬁ{ﬁlon of th Pve t|o I't. ha gé% been found
that fused hEt@PEE{Erres dePPVae Porunasr ands v@IYPHRARE GEXY het er ocycl i ¢
derivative oflathe pfodsindl I Taig prpvid€s Hosdh a%le)re%%@lrfbx&bcélﬁﬂ:&&l@@iﬁdi from

cyano, 25(2-4 k 4C n 1- ky ea ional l'y

substi t ut ed %&? %lﬁnftf%%ryéé.ﬁ gBer%BFy"eﬁrswug“ée %]? %@%&V/’@ﬁ%‘f kyl ,
(4-6C)cyed oahéqe)mollarmffnatxtﬁﬂé)@d)neegmém(Slgleum a@&ﬂim platdlanalsb yorfthllhst ituted
wi t h hal ogen substit ut nore fluoro
at ons, :%Ophets‘lﬂiK aé%mﬁ%e%ff%yrﬁpeﬁf%ytf) Caé{sﬁ - %ﬁofonﬁ%fﬁtmn ﬂl?refetpg(fred with one
or nore subsiuutyqenSsPl rid@pend&nPs yrmﬂelgteepkeigedmn&aémg@m doyiano,
(1-4C) al kyl opti;onal | Shitut re fluor atoms
(1240 al koxy P ianR LR o8 B B e Fret D, i no,
di net hyl am nlympand'u(SZBSBl@ cyaltoalakyhlnopt ¢xohaivbly is ulh)shaemmtmw\mahd phenyl

whi ch may, be [ d :

substitu (()ed m%#) E&H (%ér:%% 5 gl@f gl#ha%%) ﬁh})ﬂ]}gh M epcﬁl ?yg eﬁ@%@%‘%@%«n ic

het er ocycl e, negaiets Sdﬁﬂemoﬁla‘ia b?spreﬂab)gtqf Sulfi"e@i)mmtsrto @Qre‘ﬁ@)l@ww Z is a linking
group -W(C. -al kyl ene)-T- wherein Wis attached to Rl and sel ected from
a bond, -0-, -CO, -S-, -SO, -S02-, -NH, -CH=CH, -C(CF3)=CH, -CEC,
-CH2-0-, -0-CO, -00-0-, 10-CO-NH, -NHO00- and trans-cycl opropylene; n is
an integer from0O to 10; and T is attached to the phenyl ene/ pyridyl noiety
and selected froma bond, -0- , -S, -SO, -S02-, -NH, -CO, -CC, -CEC,
and trans-cyclopropylene; R2 is Hor one or nore substituents independently
seI ect ed from cyano, 15hal ogen, (1 4C) aI kyI opt| onal I y substl tut ed WI t h one

1 . " 4

oy



Wis selected froma bond, -0-, -CO, -S, -SO, -S02-, -NH, -CH=CH,
-CEC-, 30and trans-cycl opropylene; and nis an integer fromO to 4; and

pr ef er ablwp 2012/®@43@¢l ected fromO0, 1 and 2; and R2 is H @CTHEPROIGN6TIF86
substituents independently selected from hal ogen, (1-4C)al kyl optionally
substituted wth one or nore fluor atonms or (1-4C)al koxy optionally
substituted with one or nore fluor ato‘re%; 5 and wherein the definition of
the other groups / synbols is as defin previously. In another enbodi nent,
t he conpound of the invention has the structure (la) Rl- (la). 5 In an
embodi rr:ent Oélhgbb&ldir(ﬁw&@gﬁ Q?ee F}Her}ﬂyeﬁtnﬁﬂﬁé o8 OQHe%rﬁn%M%e?lﬁi)na?l b; n |
particular, the conpound o e inventjon str re n a
further embodfiPRETORSf therlevel ﬁ@%ﬁtﬁowﬁ% ertdgﬁseﬁr trar Br# beicIgYD.- OH,

- CH2- COOH, - (I(hidrdtréXdy, - (CH2) 3- COOH, - CH2- CHCH3- COOH, 10

- CH2- C( C113) 2-.CO0H, , - CH2- CF2- - CO- CH2- COOH, COOH

1, 3- cycl obut ér erréewgl?%erwﬁ CpRRpds W%éﬁ;}@%%@?ag@(sﬁﬁ)%ﬁbm H,

- (CH2) 3- 0P03H2re SIBHRcdpedrs a@! proseyit inveftidiZieBrtéseth masdalatdrs ysﬂ.tharSdPés

-(CH2)3-tetrazol -5-yl. Preferred R4 grau re selected from 2) 2- COCH,
- (Ge) 3. Con o b R s B TR B B A 15

- CH2- CF2- COCEﬂ]%ﬂlwld/dﬂng,lﬁByeqeptetem adwal enw{rThi? yatdiCOiSdylar @b3- CH2- COO—|

- CH2- CHCH3- COOH a ene- pscul ar. pre erred is
G- oo, A iR SR d TR SRR it BB R have
formula (1) whdnekhe tredtmeqt onG)grﬁwetmwdemnn@amc@taerwgedelem@oﬁm@m of the

i nventi 0?0 Xokjbis1 . In preferred enbodi nents of the invention, Rl is indanyl
optionally su stituted with hal ogen, (1-4C)alkyl, or -nore preferred- Rl is
optional | y sébbtighutedrgphenydomnaihaeeilop thempeptiésghal casbbsted edrtas ar e
selected fro f in particular
t he opti onal ggsﬁ%bsétt?c&tcggnﬁggg%‘ghgﬁgé g?lggrrfotlraeag% s%tly%%gﬁlzeﬁlﬁﬁaﬁgndent |y

sel ect ed fr ostchebiogesndidayesndherefpre Ayl keyd r,leedéor r{ey- he)agk Kieneyvith the

trifluor orret@éére@g Efti‘é' uoronet hoxy. In highly preferred enbodi nents, Rl

i s 4Cl-phenyl or phenyl. In an enbodi nent of the invention, R2 is H or
one or nbte substi tuents i ndependently sel ected from nethyl, nethoxy,
chloro or flgggcmgtno,aopﬂegﬁlrv@ﬁgoﬁ errbodl ment, R2 is Hor R2 represents one
met hyl , one nethoxy, one chloro, one or .one or two fluor atons. In
embodi ment s Bhag H%W%ﬁ%ﬁ?PP%Fbat%ﬁéﬁPﬁtewcr"élcéﬁ%"atR@S pthsfaredat) v H or net hyl
and in particular, R3is H Further, in an enbodi nent of the invention, Z

is the |inking group ) Othe meani ng o ich is selected from
a bond, -0-, - A\% egf;?tem@y&l% lerivegipe of ¢ Er Eﬂlr?}lg* <\,M]- CCH3- 0-, - CH=CH-,

- CEC-, -ﬂH—O -0 CHZ- -CH2- S, -S—CHZ- L CHe- S02-, -S02-CH2-, -CH2-NH,
-NH CH2-, and trans-cycl opropyl ene. | pref erred enbodi ments, Zis -0-,
-CH2-0- or trans-cyclopropylene. In pgtticular, Zis -CH2-0-. 15 The term
hal ogen refers to fluqr, chlgra, bronp, or iodo. Preferred hal ogens are
fluor and chloro, and?h pan cd The term (1-4C) al kyl neans a
branched or unbranched al kyl g‘?o p i ngNd—q;W bon atons, for exanple

met hyl , ethyl, propyl, isopropy /A preferred 20 al kyl group is
met hyl . The term (1-4C)al koxy R@eans an al koxy gr owg havi ng 1-4 carbon
atonms, wherein the alkyl noiety is as defined above. A preferred al koxy
group i s net hoxhereline terns (1-4C)al kyl ene and (C. -al kyl ene) nean a
branched or unBlamefleteddirdyl ene group having 1-4 or n carbon atons,
respectively, foy exanpl e 25 met hyl ene, -CHCH3-, -C(CH3)2-, -CHCH3CH2-, and
the like. In the 3e?|n|t|on of R4 which is (1- 4C)a| kyl ene- R5, one or nore
carbon atons in (ZrOalkkyile@et Qulsypy Lyt CQaldnepsh optitratls substteted mdidnt | y be

substituted with (CI-@\]Z%tOgefopﬁlrg}eaﬂuoéig%ﬁtsopropyI nmoi ety, meaning to forma

R4 group such as ' term ynyl neans a branched or unbranched
al kynyl group ha(-¢fgestpaliah (é“éﬁl%ﬂmé gk or sffelhicxche exoupptagh bond may be
present at differ entopBQédlfy's%&lthEbdtvh% H;El or (PRCR: orglipynyl

propargyl, 1-butynyl, utyn%/ he term (3-6C)cycl oal kyI nmeans a
cyclic alkyl group rré}brtﬁgteﬁve }%:Wr‘in%? 3H%r0 afMeys cycl opropyl, cyclobutyl,
cycl opengyl or c t@érﬁ’zh%Henylpﬁ%tﬁlﬁﬁe&cﬁ%ﬁn&ﬁéﬁ&@ﬂ%@lwdedm o@ﬁé%lr gra%yl The
term (4-6C) cycl oaI ken nmeans a cyclic al kenyl group havin carbon 5
atons and conpri si n@u%iﬁ’éu%’rts PP empbesalrs rmtg"f‘ O%Fﬁfﬂn@@ %}h@xenyl. The
term (3-6C)cycl oal kyl ene means a cyclic al kyl group having two attachnent
points. Preferred is 1, 3-cycl obutylene, having the structure iwO Ami

The term (8-10C) bicyclic group neans a fused ring system of two groups
selected 10 fromaromati c and non-aromatic ring structures having together
8-10 carbon atons, for exarrpl e the indane group. Wth reference to
substltuents t he term |ndependently _means that the substltuents may be

o o _I:.:.:_.__,_‘. o o A = =y



20 prepared in situ when isolating and purifying the conmpounds of the

i nvention, or separately by reacting themw th pharmaceutically acceptable
non- tOX|dNbaQHﬂman3aC|ds i ncludi ng i norgani c or organi ®CHaEPes 1486

i norganic or organic aci ds. The conmpounds of the invention may be

adm nistered enterally or parenterally. 25 The exact dose and regi men of

t hese conpounds and conpositions thereof will be dependent on the

bi ol ogi cal activity of the conpound per” se, the age, weight and sex of the
patient, the needs of the individual subject to whomthe nedicanent is

adm ni stered, the degh@aruQkusithicaWi@bmRlor RRedIand athe, [ludyarbLy of the
nmedi cal practitioner. |In _general, parenteral ﬁntnlstratlon requi res | ower

dosages than 30 ot h&PUSRIK SHRSUG¥ed ARTPHRSIOF ROFOIUKARLIRSaP B Hor e dependent
upon adsor ption. Howau&hylatdie, dﬁ&@g@@)e}fc@fam&lmﬂﬁlaay gulptiedted aixthy 0. 001 - 10

ng per kg body weigh [ n ner er eral dosages w il be
in the range of 0.1 BrYE W %ﬁE?% ?“%%Wg%ghﬁﬁaﬁ?{9%@?%@P6H%ents M xed
wi t h pharjdmceut i piaddyysihdtitiabd @1tﬁl1bl(1br|1dx§,l’beﬁ$y1 lengylos pH@stathyied i n the 35
standard reference "Rem ngt Science ctice .o (21st
o odi 1 on. -Li pot neottr T Bitkrom gy prsioghs bt SRl f IS
PharnaceuticalZNBIMmaQQWMn@%NKGEMkﬂHmedhd&eﬁmy be conpressed into solid
dosage. uni ts, SUGVh a%tagheldltSR%ranEias'glec (?fro atbondpr ¢ %)Seg §60 ﬁpsm es or

suppositories. By Fean armaceuts car suitab el rquids € conpounds
can 5al so be applledhmh t¢H&@HtHﬂ@F@&C§eIGECOHCH805p©ﬁ§)oﬁXbO,enulsion. For
maki ng dgsage units, t abl t ventional additives such

as fillegz coIorants poI ﬁgﬁﬁé ndtpgfg§§%éfgﬁ8&1|ke, is contenplated. In

general , any phanmaweut%maﬁbylymﬂpaMkb additive which does not interfere
W th the functio chi, : bl carriers
with which the cg&%%tﬁécggd?otth %ger?}ﬁ%ﬁo??lggl Iggiﬁty%gld;é %&ﬁgétgglr ecf;n?nc ude for
i nstance | actose, st:aPelO-co®Okutldde -dern i0Hl-i &6 amefl trives-dyckeroppleneri xt ur es

thereof, used 'RQ1§w&%9£8rﬁm%k§mu8}%mlp&ﬁ&ﬂﬁ EQbeedEEAVENRUS
adni ni strati on may for exanﬁ6 be sol utions { he conpounds of the

i nventi ofPin stebilpgen; Sotle l@ﬁ@ééﬁgﬁﬁﬁﬁﬁéﬂiWV%@P%WHE@@éﬁéﬁyn t he

i ntravenous conpegidsi QN mgxngsx@%:pti@teﬁyehb;tﬁhftatvea%e%@Inum hhgkhg agents,
stabilizing agents and/or a |ocal anesthetic to ease the pain at the site
of the injection2PKarmaceutical conpositions of the invention may be

formul at ed forrﬁ@%u@gM@@Aq{%agﬁh@@§ﬁgﬁﬁ&@@l@ﬁg_conprise at | east one
conmpound of the present inventiaon :§harnaceut|cally acceptabl e salts

thereof, with MS%FF&?%&@&?Y&&PWI%& sgledted HgPdPBALL -4 @REYpi ent |

carrier,z@djuvanbﬂ@fwﬁghgghempa%mnpharnaceut|calIy suitable” it is meant
that the carrl éent nmust be conpatible with the other

i ngredi ents of %éef%Wﬁ&?ﬂg%%ﬁ§ % not deleterious to the recipient
thereof. In ansenboed Qank 506- t:e idmteRdd @Hic Anipbar maceut i cal pack or kit is
provi ded 25 conprising one or nore containers filled with one or nore

phar maceuti cal W%ositions of the invention. Associated with such
container(s) C&M1b6uM@ék@MﬁeﬁbhﬂkmﬁnﬂﬁéewmamBMSMQhu&&ﬁhﬁBéamgbhens for use,
or a notice in the form rescrlb rnnental ag ulating the
nanufact%ge use r?”%%?%gdﬁqurl lmugﬁ 2y ?rmo (% @ "€e reflects
approval by the agenﬂm(ﬁhh$@ﬁmmnuﬁdommpﬂmnm&e onR4&aB&KD@mbhmﬂhneor
veterinary adm ni ot her x4 echpi&gl and
scientific ternsIﬁiégﬁﬁgﬂgpﬁmL ngﬁe 5 (ﬁﬁﬁggﬁ%ﬁ%néC§i &%Dn 9(%%derstood
by one of ordi narBp, skietdin Rp 1¢ 81, aP@:Ho0-Qit:thh, E@O§I|®©@htﬂankwemtalns

Al t hough methods .gnd materials simlar or 35equivalent to those described
herein can be used In tl e practice or testing of the 10 present invention,
sui t abl e3Gret ¢rotishaamdcavdicalh acentalle Sdewlveeecbrlhydtette thedeyé anerstor EGEND TO
THE FI GURES ﬁ ol):dcgglﬁgerelo&) g[s%ﬁot ta@fgfﬁtyq{)r S‘i}t FJC Oﬂl tgafrtl 1955“90:&55&19& gf C57BL/ 6J
male mce in the T-maze with elther vehlc contro rou or conpound of
the inventi othe(lmeon haygpdlegtivpaidinity fg ﬁlrhéllt tqcem)weeﬁa% dgingfoe | nt ended
to further itipptrak&dhe invention in nore detail. Any novel internediate
as disclosed herein is a further enbodi nent of the present invention. 15
EXAMPLES 1. ANALYTI CAL METHODS Nucl ear nagneti c resonance spectra ell NWR
and ' 3C NVR, APT) were 20 determned in the indicated solvent using a
Bruker ARX 400 ("H 400 MHz, '3C 100 MHz) at 300 K, unless indicated

ot herwi se. 19F NMR and ' 3C NWR experinents were carried out on a Varian

I nova 500 spectroneter operating at 11.74 T (499.9 MHz for "H, 125.7 Mz
for '3C, 50.7 Mz, 470.4 MHz for '9F) using a 5 nm SWprobe. The spectra
were determ ned in deuterated chl orof ormor 25 DCM obt ai ned from Canbri dge
Isotope Laboratorles Ltd Chentcal shlfts (6) _are glven |n ppntdomnfleld

. s o P — .



2.9 1600 90 10 4 3.10 1600 90 10 5 3.11 500 90 10 A= 100% Water with 0.2%
HCOOH B= 100% ACN with 0. 2% HCOOH 15 The auto sanpler has a 10 ul injection
| oop; thewOrnpemo#zyda vol une is 10 al. The auto sanpl er | #CTEPAEINEHSE 0 a
Waters Sunfire C18 30*4.6 mmcolum with 2.5 umparticles. The colum is
therno stated at Room tenperature +/- 23C 20 The colum is connected to a
Wat ers 2996 PDA. The wavel ength is scanped from 240 to 320 nm The
resolution is 1.2 nmand the sanpling ate is 20 Hz. After the PDA the fl ow
is split 1:1 and connected to a Waters 2424 ELSD. The ELSD has the

fol I owi ng pahaweiz&ros/mé’(ﬁ@a@nw&m@a@dosé@ccpﬁli)ouaa& BaveabReRBaii@hRtghsec Gain
500 12 Tinme constant_ 0.2 sec Neb %l zer node coqling Drift t be 50C 5 The

sanpl es are HPYERERIR? EUPRGUPAS o HRPEFLIIEYRESY ST GeY 2%
spect r onmet er adigistabdige Aelrb@plonUgparsanet ers: Scan range: 117-900 Anu
Pol arity: positive Data format: centroid 10Ti me per scan: 0.500 sec
Interscan tine: 0.05 sec Capillary2.5 kV Cone25V Extractor2 V 15 RF
| ens0. 5V SouTkecohagdpndsla? bl Desttonatré anddlatgps 4i00e S1Eoseptgasid Qarticlii

Desol vati on L/ Hr LM 1 t| onl5 Resol t| onl n energy
05 Mt i pl i ErBo0TEP Fthna MeahmtarenDy SiPbg e Bt ABT L sy SRASU e a1
Met hod B. retby@od £goMStss I'o¢ empongd &ttbe Oifve2tiddedrk uefil fb?etrestmg,es 200 mcro

punps. The p s.are connected.to each oth b) m The
e i s contmerulegst BRNERbS T SRRSOk D B el SR G000 o
13 step tot al intdantécufldrdyi PG 6 Karn) infoldd orBn (MAchOn @lulBDO 0@ BheSendogen8usd 800 0 100

2 2.6 189(9 OSﬂTOg)lgl;igalﬁigssygtgr%QIiag §ny S1P receptor 1s involved. In particular, the
compounds of the present invention may be used to treat, alleviate or prevent
CNS (central nervous system) disorders, such as neurodegenerative disorders, in
particular -but not limited to- cognitive disorders (in particular age-related
cognitive decline) and related conditions, Alzheimer’s disease, (vascular)

15 dementia, Nieman’s Pick disease, and cognitive deficits in schizophrenia,
obsessive-compulsive behavior, major depression and autism, multiple sclerosis,
pain, etc.. Preferably, the compounds of the present invention may be used to
treat, alleviate or prevent cognitive disorders (in particular age-related cognitive

decline) and related conditions.

20
In a preferred embodiment of the invention, the compounds have formula (I)
wherein
R1 is selected from
(3-6C)cycloalkyl or a (8-10C)bicyclic group optionally substituted with
25 halogen, (1-4C)alkyl, and
phenyl optionally substituted with one or more substituents independently
selected from halogen, cyano, (1-4C)alkyl, (1-4C)alkoxy,
trifluoromethyl and trifluoromethoxy;
W 1s selected from a bond, -O-, -CO-, -S-, -SO-, -SO2-, -NH-, -CH=CH-, -C=C-,
30 and trans-cyclopropylene; and

n is an integer from 0 to 4; and preferably, n is selected from 0, 1 and 2; and
R2 is H or one or more substituents independently selected from halogen,
(1-4C)alkyl optionally substituted with one or more fluoro atoms or

(1-4C)alkoxy optionally substituted with one or more fluoro atoms;



54 3.0 1800 95 5 A= 100% Water with 0. 1% HCOOH B= 100% Acetonitril with
0.1% HCOOH 5 The auto sanpler has a 2 ul injection |oop. The auto sanpler

i S connecweaot2oa37™at ers Sunfire C18 4. 6x30 nm col umm WPCH/EP2E 107586
particles. The colum is therno stated in a Perkin El ner series 200 col um
oven at 23 C. The colum is connected to a Perkin Elnmer 785 UV/ VIS neter
with a 2.7 ul flowcell. The 10 wavelength is set to 254 nm The UV neter
is connected to a Sciex APl 150EX mass ‘Spectroneter. The nmass spectroneter
has the follow ng paraneters: Scan range: 100-900 Anu Polarity: positive
Scan node: profhihl @hdRiRasaethitdh ofdhe Nl ErSLp8 P syihBods isQes 40U Ti me per
scan: 0.500 sec NEB: 10 CUR 10 20IS: 5200 TEM 325 DF: 30 FP: 225 EP: 10
25 The |ight s®5t®Fng detector is connected to the Sciex APl 150. The

| i ght scatt end agtEetcabbdinens the BAMpPHIBRE ol tab snvehtifil Tas2h0Gtragarahng at 70 C
and 1.7 bar N2 pressure. 1 The conplete systemis controlled by a Dell
preci sion GX370 conputer op&?ati ng under W ndows 2000. The reported
retention times in Tab e for the peak in the Total lon Current
(TIC chromaRkegram / mass for [MtHl within 0.5 anu 5
accuracy of the cal had an associ ated peak in the
Evaporative Light Sc %erl ng chromatogramwith a relative area%
(purity) of >85% 2. BREVI ATI ONS 10 Ad®. Cl11- Chl oroet hyl chl orof ormat e

9- BBN9- bog abhpaﬁqcé@miée&]ommﬂee@foﬁeﬁ%%@&% @1 @ GERGIZA &)l or onet hane
CH3CN 15 CuBr2 DBU DI AD DI PEA DMF 2 O Et 3N Et 20 Et OH Et OAc 25 HC1 K2CO3
KHCOB KI  KOHPBBcwer, B semiaung sHire Revaeier Red thestrngiers Mhcetonitrile

Copper (11) bronide 1, 8-Di azggi cycl o[ 5. 4. 0] undec-7-ene Diisopropyl

azodi car boxyl ate /V, N- D| i soppr opyI et hyl am ne /V, N-di net hyl f or mam de Di net hyl
sul foxi de Tripgthyd D e t hep, ,Et hanol Ethyl acetate Hydrogen

chl ori de Pot assiu y)alaks t asgr’um bi car bonat e Pot assi um i odi de

Pot assi um hydr oxi de\Roy assw ertf but oxi de Met hanol Sodi um bor ohydri de
Sodi um bi car bonat e Sadi um i odi odi um hydroxi de 15 NaQ BuSodi um
tert-butoxi de Na2504 di um sul f at e NBSNHEBr onpsucci ni m de i Pr20Di i sopr opyl

ether 5 RTRop m { era 5] i C TFATr | fl.uor t |Gy acid
THFTet r ahydr oqf ur an ﬁ'ﬁg%ﬁ %tr(gt%r(le et h an%‘é#flésnseﬂf%dﬁ%b%ﬁgg)f'%’hyl silyl
trifl uoronet KdheSUDHorEHo:- 8O OGENERAL- ABPECTE QR GYNIBBBES Sui t abl e
synt heseg, of G,k R0, COBURET B @1des6H Rad. B8l 8¥orl0.cH.-cOOH,

:X/COOH

, 1,3-cyclobutylene-COOH, -(CHz)2-POsHa, -(CHz2)s-POsHz,
-(CH2)2-OPOsHz, -(CH2)s-OPOsHas, -CHa-tetrazol-5-yl, -(CHz)2-tetrazol-5-yl and
-(CHz)s-tetrazol-5-yl. Preferred R4 groups are selected from -(CH2)2-COOH,
-(CHz2)3-COOH, -CH2-CHCH3-COOH, -CH2-C(CH3)2-COOH, -CHCH;-CH»-COOH,
15 -CH2-CF2-COOH and. Highly preferred are -(CHz2)2-COOH, -CHCHs-CH2-COOH,
-CH2-CHCH3s-COOH and 1,3-cyclobutylene-COOH. In particular preferred is
-CH2-CHCH3-COOH.

In another preferred embodiment, the compounds have formula (I) wherein Y is
0.

20  Further, in a preferred embodiment of the invention, X is N.
In preferred embodiments of the invention, R1 is indanyl optionally substituted
with halogen, (1-4C)alkyl, or -more preferred- R1 is optionally substituted
phenyl, wherein the optional substituents are selected from any of the previously
defined substituents, but in particular the optional substituents are one or more

25  substituents independently selected from halogen, cyano, (1-4C)alkyl,



For the synthesis of conpounds 1, two routes are described in respectively
Schenes 2 and 3. Both routes start with conpound 6, the synthesis of which
is 20 depwvonrew/diom3s7Schenme 1. Al pha al kyl ati on of the pyr POTiERR018/06158611 ne of
4 with al pha-brono-acet ophenones (3) -thereby introducing the Rb-group in

t he nol ecul e- gives conpound 5. Subsequent ring-closure of 5 under acidic
conditions yielded conpound 6 in fair yields. Schene 1. Synthesis of
key-internediate 6. Rb Route A (see Schenme 2) starts with the al kyl ation
of the piperidine noiety in 6 by either a standard al kyl ati on, reductive

al _kél ation og.M%m%ﬁJ, t@@hb gﬁr@r}lway{]@ﬂqhiﬂgaromt}gjx}/gnghgfﬂ?gfbﬁf@%&g ca;I boxylic

aci d conpounds 7. e benz et her iety cou e introduced in two
ways. Firstl?P“FW@“HF@%%ﬁéxﬁﬁhqniﬁhﬂﬁﬁﬁgwﬁﬂnverted directly to the benzyl

et her geri vatd é!rﬁerﬁb(blﬁltn@ltﬁ)ﬁtﬂeﬁdilfiimoﬁﬁkfaisﬂBﬂoﬂeﬁ)g%dr@ﬂubsﬁdiﬂntsi onal | ?/I 3r om de
7 can be conyverted to the eno erivative eri,vative via a palladi um
medi ated rea F%%gelégwﬂwﬁ B mtinl HOhuT e 0b e pielatdenzyl et her
5 deri vatj veembdirader Rphald er R afgtentCamrdhdth@dneewhdthoienzydhldrb,amedes or vi a
a M tsunobu Hgaction mﬁ%h @enz%g al cohol s. Finally, compounds 9 could be
deprot ected t0°gI V&t A" Ehd PP 8dltts 1. Scheme 2. Route A to conpounds 1

Al t er nat i vel In erlRoudireeriBs (Sthe ilSeheoe wdkria 0lls CR3eRB ¢ profvedbl§ Hrortndeeh®ynt hesi s

of conpounds %“nTgpdghlephggge in conpound 6 was protected with a BOC
group. Hereafter PHi7st t'he’ benzyl ether npiety was introduced either via a
direct 25 paFldbérum aregdhlatdederteddteioventibnt Zs the bnking group 1W-EColL020-or vi a

t ransf or ng..t om . I i wat hme 41, i caul d be
converte toﬁfggﬁﬁglfﬁgﬁf%ﬁg%?gﬁggg&ﬁffgﬁﬁdgﬂ'gghd%ff%%gfﬁgrhg ¥, conpound
12 coul d be d6Hver i@, CHFCRCICHE, 1(Eh¥alO-6H2t HEIBOCSgBup and
subsequent i ptr.aoguct k/an~at  the protegted. carb gy i iils. 30 17
Schene 3. ROE%% fosgggggﬂégglgﬁ’#gg(?%Ezg§h?ﬁ%%%§k%§hg¥g§g o-derivatives
2, three rouptefrigdrembddimanséds -OFhé oyt éming-cpdlodkenpdinet by prstfdes 220 i s
depicted in Schanme. 4. Acylation of 5 comercially available 14 with a
properly substituted benzoyl chloride (15) gave 16, which was subsequently
ring-clos®d to 17 by using triphenyl phosphi ne and hexachl or oet hane.

Met hyl ati on @fe {he HRYbdEd& sikNaddiol 1D BrHHALRERR! Breftdd hh cefdagubsequent
reduction of 18 with sodi um borohydri de yielded conmpound 19. Conpound 19
was denet hy| At apd eiorp. g BrssEniar &kiror of ormate to furni sh key-

10i nt er nedi afge Z8m (BALRIMB)1 ecadY ALRESh& @funbeMRRUNARYIZRoup havidier-fi r st route
(Route C) to compounds, 2 is outlined in Schene 5 and starts from 15

conpound 20. “Fheraptes fprgxamplymeibyh sthyb Pepnyhaeprraw! akbuyh frieelraeds
conpoundzo 7 ARyl eud Mmadiiyl. series, the t-butyl protected carboxylic acid
tails could Ee introduced in 20 to &%ve 21. Startin fron121,hthe benzyl
ether deri vat PYE™I5ICEUNGY Breapt epatety gy RPevies L4 AreadopaMiatitim

medi at ed cougeianigy] (diety & ad3efined dbobe Iz yeforitcd Ak gfuphymbithosy. transform ng

the bromde jn 21 t epol 22 subsequent benzyl ation. of 22 (to 23)
inder ohnee TP fipel-BORRleat Aod 00 A BERRRET Stk Bt TProRbed o
depr ot ect i onalaflehdrgroaphbaxy [l i4oraciachonrt@ds, yespecaddlyc timpgarnpgls 2. Schene 5.

Route C conpounds 2 5 Alternativ oute D coul d be
follomedéas Hﬁpﬁ%?&dciéﬁggﬁgﬁghkﬁ'é%ﬁ%%ﬁﬁasmﬁg%ég%ﬁJngég8?%%%?@3 starting
from 14 and B4 phopes [ly4Qulksient-lRbechebr pemz ydrbory hemz on cheadkdembetrbwat i ve (24)
under the influence of 1riphenylph hi n nd. tr.i.c acetonitril.
Compound 25 E8Ura e ekl PRE AR AR B A B AR E T i o
simlar fashion as descri bed above in Schenmes 4 an for the synthesis of
conpounds 21. Thus, nethylation of 25 and subseque; eddTti on with NaBH4
gave 26, whi : ; j A@I% i.ve 27. Finally, the tails
wer e introduﬁggmﬁﬁygggf%bg%ggﬁggﬁ%%ﬁﬁd 219&%%§ﬁgﬁere, the t-butyl group in
23 coul d be Tentvad2dhudeyratmgits el onsnbyngiodallsnbgane havingn t he

ot her 153dhangls chien REMY WhiRir2SeGAPlIBnd ﬂf&ﬁ}b@%régynmqﬁf@&@r&%gﬁengo give
phenol derivatives 22, And finally, the third route (Route E) to conpounds
2 is depi ct eth A S8t Relte MRt Ah G dPopREs L hk bt LRt 9t

t - but yl oxycar bonyl group to give 28, which 5 could be converted to the
correspondi ng phenol (29) under standard pall adi um conditions. Al kylation
of 29 under phase transfer or Mtsunobu conditions gave 30. On the other
hand, compound 30 coul d al so be obtained directly fromthe brom de 28 under
pal | adi um chem stry conditions. Acidic renoval of the BOC group in 30
resulted in the formation of conpound 27, which could be al kylated 10 to 23
as described in Scheme 5. Schenme 7. Route E for the synthesis of conpounds
2 Alkylation or Mtsunobu 29 Ro 0 NNOTh Pd chemi stry 0 WO

2012/ 004373PCT/ EP2011/ 061586 20 Schene a 508R = Re without the carboxylic

e - e B - o NN



20Schene 9. 520 R = Rc without the carboxylic acid which is drawn
separately in this picture 21 The synthetic route towards a nunber of

al ternat iwe 20eydog37and | i nkers is depicted in Schenme 10. PEEHPRE116158€) Rb
0, N..../Ne O Rd AcOH/ MeOH 0 O 521 R=Br, Rd=Me Pd(OH)2 / C H2
(4 bar) 522 R=OH, Rd=Me 523 R=(Ra)BnO, Rd=Me Rd DIPEA/ CH CN / Nal 524
R=Br, Rd=Me 525 R=CH, Rd=Me 526 R=(Ra)BnO Rd=Me Pd- chemi stry533 Rc=BOC
30534 Rc=H 535 Rc=tail-C(0)-0-Rd 35 536 Rc=BOC 537 Rc=H 538
Rc=tail-C(0)-0-Rd 22 For those skilled in the art, it is clear that the

choi ce for arTeefdi(BeCRWEIAIRAMEE s BAFAMR 201 bR AW Aink B daibon LbmE he
reagents. In addition, the routes B, D and%%ElPare very (ﬁuitable f?r t he
P o

i ntroduct i onhE HlREPRTLyelph Y iheyclopenty} ¢ ydphexgk PEdRpetMgSYAoRRE 2. Rout es
A and C haveatd@clonétydducti on of the Ra-Bn noiety in the |last part 5 of the
synt hesi s whj.ch nma it e suitable for explori di ver si in that part
of the nol echlileet.erli‘iﬁ'éqflﬂlz?l@%@y e?’!\ﬁ%ﬁi@%ﬁf‘l}ﬁ@@giﬁlp e fﬁrg%’édure for the
synt hesi s5 of atoaRpad BaAspEsingd hetor3@b dbitdab@ids dor Qe Eelohehiengk | - car boxyl i c
acid t-butyl, ester | ol-u 2mL/ mmol ),. added a.catal yti.c anount of
o o t of ueneSiH B Ak R PR bR G S i St et laeg) . “The
m xt ure was peatseBrefaradas lLideydoldeyleie dnvise aiksteandiet i ons for 18 hours. The
m xture was conceptrated under reduced pressure and the 15 resi due was

redi ssol ved iM@e&&. To this solution was added slowy (in 25 mnutes) a
solution of a'progerly substituted 2-brono-1-(4-brono-phenyl)- ethanone

(1.05eq) in toluene/DCM (2ml/ nmol, 1/2, v/v). The m xture was stirred
over ni ght at Thotrnt@Apebaydliceraidmedns o foged wngrystont efdws etrury sdadedour ed out

i nt o wat g . fhe a‘f‘@ﬁ@c’ic Ar@%ﬁ-a‘@@iﬁat@%ﬁﬁ@&?&quﬂ% ﬁngviwg@t?he} knesimand the
conbi ned 20 organic |layers were dried (My504) and subsequently concentrated

under reducedfopresseraailethe IpgGIEET YWy oi | was purified by silica gel

chr omat ogr aphythGleltr e EQIMOHNENE, iHR tarmy ligldhcAlern?Q* 8Q% s Ganalal procedure
for the synthesis of conpounds 6. npound 5 was 25 suspended. in

concent r at edSHyHMSERRI B ke Resame hdFerepdRpm cpppotheyin e si|e kstsd (i n
steps of 10C per 30 mnutes) to 80C. The m xture starts to foam heavily, so
al | ow enpugh, volunme in the starting reactjqn vessel. After 45 m nutes, the
i xtur e Bhe EUOrEor B 10 G HOBB 9 SO SIBFeNacr
(exot her m c) in tAt et aisd 4 illuFgatod &f the@Rperdhertlosttic@giekiadedceiptibie resul ting
solid 30 material was collected by filtration and washed with 0. 1M NaCH.
The light brown material was purified by Soxhlet extraction in EtOAc giving
6 as bei ge s'©hé énmiboiicds ofalse prescht invehtien mex torghiepnaiot ot asly vurdeheds
purification 23 ng% iptroduction of the,propionic acid f-butyl ester.
Conmpound 6 was esﬁ%‘penae P A mefhElho afiﬁﬁ(}nar?% }C and"Bi' PER was added (1.05
eg). To Ehe emaxtiumersywdss@odedrit nhxtuyds smdnydigideal(diaeg)mearsdAddigomml xt ur e was
refl uxed for?%gmbé‘t? c feh gr\é%a%gj%g)r(\e,\s%ﬁt &e%%g&%g ugé/n tﬂé%a@[ﬂrg‘loyalle ari;rl?se sol vent s

e ue was

wer e evapora an resi
substituents on the molecule. Each such asymmetric center will independently

produce two optical isomers and it is intended that all of the possible optical
1somers and diastereomers in mixtures and as pure or partially purified

25  compounds are included within the ambit of this invention. The present
invention is meant to comprehend all such isomeric forms of these compounds.
The independent syntheses of these diastereomers or their chromatographic
separations may be achieved as known in the art by appropriate modification of
the methodology disclosed herein. Their absolute stereochemistry may be

30  determined by the x-ray crystallography of crystalline products or crystalline
intermediates which are derivatized, if necessary, with a reagent containing an
asymmetric center of known absolute configuration. If desired, racemic mixtures
of the compounds may be separated so that the individual enantiomers are

isolated. The separation can be carried out by methods well known in the art,



5 redissolved in EtOAc and extracted with a 5% sol ution of NaHCGO3. The
organic | ayer was dried (MgSO4), concentrated in vacuo and the residue was
purified W9 2812440¢xx3gel col unm chromat ography to gi ve puPE€TER20111051586

I ntroduction of the 2-nethyl-propionic acid t-butyl ester. Conpound 6 was
suspended in DVF (6nl/muol). To this suspension was added 1, 8-

10di azabi cycl o[ 5. 4. 0] undec- 7- ene (3eQ) @nd t-butyl nethacrylate (2eq). The
m xture was heated at 125C for 16-100hr The solution was cool ed and 5%
NaHCO3 was added (15nl/mol) and extracted with Et0Ac. The organic | ayer
was \évas hed widch a}@/ar&édecrogmﬁ@?f adrah&ﬁlc; eﬁxtMgﬁ%l orﬁlﬁ&ﬁﬁ:{?lﬁ& mrmﬁadﬂtoﬁlemaényo and t7 Be
residue was purified by silica gel colum chr rap y to give pure

15 ¢) Int rod%ﬁcerrp%rldttﬂgoreao eTeemgee amft%?{iﬁw PEFPAHBIBOOME 6 was
suspended i nlnl;hvzdd}i\ll ahkeroatchanesthbddlkd mwhods, sheh hifractounsPe@pghlinatias added
t-butylacetoac ate %? ﬁ% and sodiumtriacetoxy borohydride (1.4eq). The

m xt ure was omtenperature for 16hrs. |If the reaction was not
conplete,5ano&hﬁﬁmﬂ@hby@mmoasphyﬁmbaeembanﬁkabﬁnbheﬂédanﬁ1sad&wnhtriacetoxy
bor ohydri de gl. e%ét 2 F (19 20 the 3olut|on addg1 SgbhbHCCB
(15n/ mol ) 4Rt W?& %,?Pe RBE R PARSRIRE “BEM ‘?ﬁeé hBR 58 %or gani ¢

| ayers wer e lydrets)on cbiaﬁmsmrgammbzahtrsaﬁrethucn selagtaoa@ndsotihend@stiodbde was
purified by S"ﬁ?%mgiwr% ggaghr &?t 1%th to furnish pure 7c. d) )

| nt r oduct i on""Of"PH ORN aNs buty1®ester. Conpound 6 was suspended
25 in acet onIsbropicalaﬁkaibblﬁdrmr)lpouﬁd of fmrmubué)pembanmma@caﬂddedpm&a@ﬁbum
carbonat g, (2 i odi de

(1 1 aq) 0 i Ebheor sootibit oot R UANER Bolobicd B PR DBL QR L 21 "o ch
time TLC anawaE@oréBE@Tedadewmén@ﬂneﬁmmuéﬂmnﬁheﬁmmxTMﬁ@nwampb@wwentrated
in vacuo and, 13 A ed s NaHCO3
(15m/ mol ) . (%ﬂ%u %§£gagﬁw%a %?ggg&gqupr F&@ ﬁﬁ&“@%ﬂ ﬁegmggﬁﬁé;ted in
vacuo and theoiroemlébuelrwhed phamisf Jueidbleyorsiepdpeer hyeding of mﬁﬁab@lrrrrormdlegraphy to
yield 7d. General procedure for the introduction of the benzyl ether noiety
in 7 to conpound 9. A solution of conmpound 7, the properly substituted
benzyl 3Balc %rer@iph%qyace%zal%mcmblp)Salé' rsfoas b thoscopig phat are, within

2-dit-butyl phf%%@(tﬂer&@scgmnﬁ modfeal ]u%%ment sultable for use in contact with the tissues
tertanet hyl-2 6'-triisopropy bi phenyl (0.02eq), cesium carbonate

(1.5eq) in d@d’é%%@é‘é ape Lqyen enireaia Wrrhﬁr ungae toxecay elgritptionsdlerd¢ 16 hrs.

Conver si on Wasp&RekAGhOWke Ianaf@domeﬁlsu]ﬂ;ha@wﬁeIa%aéaﬁameﬁe&emh@ﬂ to room
t enperature, dlluted with DCM fi|tered and _concentrated jn vacuo The

resi due was it PRaerapsrtsplly eaemagspaltorigmlicnoshat Sy #hhyPey 62yPve conpound
9 in yieb@s papyicd@ b#0whaDis8@lng @e@puyaﬂylrr@rta@edw@naerf th@mvemrebﬁl on of
the brom ne derivgt%ves 7t the Benol a@vatlvgﬁl gund 7 was

di ssol ved i n"¥8aieH y(%”ﬁﬂ?? YR g ce Hacaly perePBRLadeS t8’88 Wpot assi um
hydr oxi de ( 2&fids, IikludN)g iamgahider s@hticibases ldasorgegassedanid &cidde sol uti on was
added 2-dit-butyl phosphino-2',4",6"- triisopropyl bi phenyl (0.06eq) and
tris-(di benzylideneaceton)-dipalladium0) (0.03eq). The m xture was stirred
at 60C for 1TR&hnsouddsof thainueionasayalbd aﬂmdlste@ed aachlly oopateatspdtyat ur e,

di | uted th EtOAc hed 5% | uti on. The
organi ¢ %%yers %é?t(ﬁ??%%r (géﬁmwfo?Pere an&”& Sngg 816’f{ratechj%?n vacuo.
The residue @asngutioh mleajblblpglsallarcﬂat;g@ltheojmpmndmmaﬂheggammengr ve
conmpound 8 |n i | ds rying kI 5% ner. r o dur . for .t.he
conver st on o hEREl Y hstd ATE Rl SRR BATRO BRI s
di ssol ved i nadmmwee,rthe 2¢ctee offaftlittdonldrmeed jndhd Ju@gnmtpﬁﬂ@ ngglaat i on was
added sodi u

tetrabutyla H%%%é ﬁ%%ga ggg%trﬁ' gﬂh%gg%éégégIéggﬁﬁggggg?gambenzyl
bromi de 4. letyr mﬂbedmfmdumelsmtsorswhmh etk hore d@@ﬁrdenempom@dmmem)er ature
after which hb%&%ﬁ&%&%ﬁ% o GOTRLEE . dacid QR Xture was

diluted with DCI\/I&)il | ayers were separat geand the water |ayer
was 25 extr agtight grpeeerwntméa@%wﬁrﬁemldyeﬂrgsswé ke igrthepnga oy, filtered
and concentr@b@ﬂm%%ey@gugtmghgmﬁg§kgg§m%@s purified by silica gel colum
chr omat ogr aph ve ‘conmpound pure 9 in yields varying from 80-90%

Met hod B) m%@dﬂagep@%@a@ﬁvé%lrwﬂtab}r XNArigs ek By flesedhedin dee (4ml/ rmol ) and
to this §9l ufhQmhWasteRANER i RHE MHe RS BN NEPa d6i 228 Bhaditdy dioi S Opr OpYy|
30azodi car boxyl ate (1.25eq) and the properly substituted benzyl al cohol
(1.2eq). The m xture was stirred at roomtenperature for 16hrs after which
time TLC anal ysis showed conplete reaction. The m xture was diluted with

di et hyl ether and washed with water (3x). The conbined organic |ayers were
dried on MgSH, filtered and concentrated in vacuo. The residue was
purrfred by srlrca gel colum 35 chronatography to grve conpound 9in

e NN ~Nr~ o~



purification. Hexachl oroethane (2.5eq) was dissolved in DCM and tri phenyl
phosphine (3eq) and triethyl am ne (8eq) was added. The m xture was stirred
for 10 mwoter/@g37’soom t enperat ure and conpound 16 was &CGuE®R26ULOWS$6 i N 5
equal portions. The m xture was stirred at roomtenperature for 64 hrs
after which 10 tinme TLC analysis (DCL1\/I/MOH, 97/3, v/v) reveal ed conplete
reaction. The solution was concentrat ed9 and the residue was suspended in
DCM The m xture was filtered and the resi due washed with DCM and di et hyl
ether to give 17 in a yield of 30-80% 15 General procedure for the
synt hesi s of cGoOM kiSOl OWilRaRs EONLILOR00S, scOBPRLALy Bt 5N DMF was added
i odonet hane (4eg) and Q}Q{e rrfixture tgkas stirred for 16hrs. The m xture was
concent r at ed” PHIRASELA AN HREUFBS) (G6 somRRnds ey Bc?rﬁPIE%SG’ﬂ\éntPéOlé{( ve 18 as a
wh: te soli d.d@ag@@ul dfbdsdo& Wl@r%ﬁlﬂ%ﬁéﬁdﬁe@rdﬂé&é@dﬂﬁbc:{thIé&bfﬂTDlj) gnd Ijheh
solution was cool.ed tq, 0OC. Sodi um boro ride e s 20 added and the
m xture was %%HPP?‘&’EG%?BYO‘&%%rogﬁh%f“‘?"%lft’c‘%ﬂy %Hfa@&%ﬂ%r%*m@? CRELAFT Ged to
reach roaoin t gepes atplice idthd f&in 6fra piptivaSspatsioiue@nfuldionl6 hrs. Water was
added (1ml/ I% and .t he rri.xturet§@§ gﬁirre for t5 nin&é};tes' The m xture was
co- evapor at et WFEPHPRAEFBHIEES F2aRA ThE ST SS0HE Y REE BLATY T EE B & 1 i ca gel
col um chr onfil@grapmnts,@olyinelrd bookpouidhd Gke,ns GRtGhYate? SnG@enemallanpr ocedur e
for the synthesis of. Q S . To.a.cool ed . sol ution of canpound 19
PR ee At R R R R B S e b R
1- chl or oet hythechtior @ponedsecaf deqpedvas added and the m xture was stirred for
10 m nut at . a Chy 1 t: S i - L refl ux
temper at iy e DA ks ik TR L R A R B Bl e
resi due was dickdeloredstanredmtdrangirch l@HMosnddrivatiTdseandshetikonr wagustsi rred f or
48hrs at roo R - sl i he isolation
of conpound %}eﬁ);imgéﬁngugag %%¥§5%egmé%%%§%éér{fgﬁ&%‘;re%?g%%ﬁ%nh%ahtﬁ ﬁe
synt hesi s of mepigyeumdslede solugdns o thowmprivets o the gendrooph eveiide iaefovict - but y|
ester. COWDQ(}H%QH;}QJM@SW B2 %@&qgﬂy,l e TRENRRAS 0611195@}(1m:)y aRdaDPEA was
added 5(2.05 eg). To the m xture was added 1.2eg of t-butyl acrylate and
the m xt I? e Wagneefolibibeng agents stahilizppipesnts @pipesr dcomnreidedhocked by TLC
anal ysi s andmmhgh nesded. addi id;Qpeh. reagents were added to push the
reaction to conpletion. The solvents were evaporated and the residue was
redi ssol ved Phrmaondicahimpesiiaes & dhairypntiongugishy gt ralatedfongpicostethe or gani c
layer was dr h&8gin{MI8H hnd &6 SRRGR Makad R omBoMACHh AR s enveBEH NG WasS
purified by silica gel columm chromatography to give 2la_in yields varying
f r om 50- 90% BY2rPaeFSiaibt r6ePiatle spes Berret I prabrenre ey suitghieyl ester.
g_o a E_olmi Oﬁthﬁﬁdi%@,rﬁigMM%%eridﬂ, %Ua@gaﬂv;m.) wgs addedhl, 8-I (5eq)

i azabi cycl 0[5,4. 0] undec-7-ene (PBU, 3eq). and t-buty] nethacrylate (5eq).
The 15 mi xt u#%'I%&gflﬂﬂ@&fléﬁlwﬁﬁég%f%wea%dh%tgeWéwé’d}iﬂcff%ﬁ Bi°Bbol ed and
5% NaHCO3 waguadgedmpdSrit Aitindh) ottied igxédiant etkhwitdrihuthtihyd net her / Et OAc,

1/1, vlv. Thglotraani ctl a er.\/\@?%wa hed with water (4x), dried on MySOH4,
concent r at ed 'HeVAEE RO EPHE st Bue was purified by silica gel col um
chr omat ogr aphyart @nlgidueerpf eheAiientidOcy pharmmoeditchl @k of kit fkeprdvibed yri c aci d
t - butyl gster. Conpound 20 wa? .sus?ﬁn&ie hi n 1]f1 2-di chl oroe%.heine (8m/ nmol ).
To this Sluspendionawere” ddifed t~but yi ac8t'oacetat’ @ (P 483j" "gteti c acid
(leg) and sodimpmsitivhadeho kel Aydriadel With 8ed)conthirer(w) cahbeeanass stirred at
roomt enper a%vl%t%nf %rterlaqgl LR lsfins%he ih% afglg 1'130 N, rslotpcgtin &%r%ln? ! Sscrd %ﬁt her
portion of t-ButyfnacefoacePé’te %](Cf eq3 and’ Sodi Um trf I ace o}zy Bor ohydri de
(1. 4eq) was bddederih¢mal apongl regdaneadteinmmuiidaeresadeutrisaln ofvas di l uted with
5% NaHCO3 (1 . 1.: i .t Ip(%lf The conbi ned
organic | aye?kggl%e%%??%go%gﬁNgéég%,{ﬁ?\g%@ggﬁ@?gﬁ?ynm\?a uo°and the residue
was puri 3¢ edmbyuigitinieg asgel saefarimmahos Neteogayptdyninistriigemi sh pure conpound
21c. 30d) ) Introduction of the 4-butyric acid t-butyl ester. Conpound 20
was suspended in DMF (5nl/mml ). To this suspension was added potassium
car bonat e ( 3Eglessartietnigndefined afirtethpingt anfbspteatifigsayyns upprbhereiethave thgas heat ed
at 80C for 16 sSmaflifs aWdinfibrlly BT ieSo BRAINLSE Srdf 26 akifidn Rt g € reaction.
The m xture was concentrated in vacuo and the residue was purified by 35
silica gel cohighthieshaeDBERRy ABoyshemgthrdyand mategakeigilagyrocedur e f or
the syntfesi §;0fa1GRMPAHBAG24hedIRINAYAGLL ds0aS tit Saat ke tdshnaeetheni tri
(25mmLl/ ol ) and to the solution was added powdered potassi um hydroxi de
(2eq) and the solution was degassed. To the solution was 5added
2-dit-butyl phosphino-3,4,5,6-tetranethyl-2',4",6"'-triisopropyl-1, 1-bi phenyl
(0.06eq) and tris-(dibenzylideneaceton)-dipalladium0) (0.03eq). The
m xture was stirred at 60C for 4hrs. The m xture was cooled to room
tenperature and concentrated in vacuo. The residue was dissolved in DCM and
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| ayer was washed with water (4x), dried on MgJSOH, concentrated in vacuo and
the residue was purified by silica gel colum chronmatography to give pure
23b. c¢) IwOnrotuwsi’on of the 3-butyric acid t-butyl estePCT/ERNpOGISE6 27 was
suspended in 1, 2-dichl oroethane (6nil/mmol). To this 5 suspension was added
t-butyl acet oacetate (leq) and sodiumtriacetoxy borohydride (1.4eq). The

m xture was stirred at roomterrperaturg for 16hrs. If the reaction was not
conpl ete, another portion of t-butylac Poacet at e (leq) and sodi um
triacetoxy borohydride (1.4eq) was added. After conplete reaction, the

sol ution wasp@idddti@&niibd, RudI61NMIKRs 6 HhiHTHN dre@Bstribb ik ure was 10
extracted wnth DCM The conbi ned organic |ayers were dried on Na2SO4,
concent r at ed9°H™y8tuo and the resi due was purified by silica gel colum
chromat ography to furnish pure conmpound 23c. d) ) Introduction of the
4-butyric acj - |, est npound 27 was suspended in acetonitril
(3nmL/ mrol ). ii’ﬂG:qmb'g[rg)u %E@%ﬁ‘ s 15 added potassi um carbonate (2eq),
t-butyl 45 brBiguratiano&eecefithed etplteankiiopal aesigmdiobtCHEBIYAL hakghice the m xt ure
was heated at room t empetfataie evitharithtbhdisclafchetrolwdndwgl) dr depdli(d @nad ysi s
reveal ed conpl et e readtveation [doee iminxg/kig;.oNas concentrated in vacuo and the
resi due was di ssolved in Et0OAc, washed with 5% NaHCO3( 15nml/ mmol ). The
organi c |l ayer was dried on Na2SO4, concentrated in 20 vacuo and the residue
was purified by silica gel colum chromatography to yield 23d. e) )

| nt r oduct® onTld fotlpreing-cgargblobateanieodrdooXyithe 1Hustdhte tionpound 12 howas
suspended i nyl,#-di chl oroethane (20ml/mol). To this suspension was added
3- oxocycl obut anecar boxylic acid (1.3eq) and sodium 25 tri acet oxy

bor ohydri de {1y Bevy) intaredipita audieclogad hetely saduther avorpdiresnpef tteure for 16hrs.
I'f the reactjon was..nQb, conpl ete, another portion of 3-

oxocycl obut anecarboxylic acid (1.3eq) and sodiumtriacet oxy borohydride

(1. 6eq) was added. After conplete reaction, the solution was diluted with
5% NaHCCB; ( 1pxAMPIiDEg and the mi xture was extracted with DCM The conbi ned
organic 30 layers were dried on Na2SO4, concentrated in vacuo and the
residue was purified by silica gel colum chronmatography to furnish pure
conmpound 2e. §1. ANXETRIADMESHODBS f or the hydrogenation of 23 to conpound
22. To a solution of conpound 23 in ethanol (10nl/muvl) was added pal | adi um
hydr oxi de 35 on carbon (20% O0.22eg). Hydrogenation was started under

at nospheric Nneﬁa&umagrﬁaﬁcafesdmym@g@ectrasmHmMRgmwm NMK, ARTedefeor 16hrs at

roomtenperature.. The wa tered qv i due
e viTh SetHEHer it ST PR ephut B B ARl B0 3 5 e

conmpound 22. 1® Maﬂm)aaitaaoom mmesdurrﬂlchmdot}kneewwn@hm{]%amd 1SGMMBunds 28. To a
suspensi on of conp ( q) .,

di met hyl am no pp]§/1fn|e %Werf dob a{mﬂa cf“%j' g@gﬂ)e?tr?mgm (épreﬁ % (1. 1eq).
The m xture wWast $1(499r%Md Hatforr'dlo i3 %Mﬂazrm teesq. 6Mh264i7r094 MHzdor W)lustngtl me TLC
anal ysis reveal e e 1ion RN Lated in vacuo.
The residue Wgs %g%) EJ Ll%g gg%a“% edete%in eéﬁ d&t%ﬁ§egc P&&n} ﬁ%/ to give
comoundZ@urECEBObtmnyd ébmﬁwrdxryign@sotqp@rhaﬁaam% L@rﬁéllealhcabs}u&eéﬁ)laee for the
synt hesi s of 1S S ] [ wat er,
171, viv (10%%%0‘#3@‘9 {%‘gt? Eﬂﬁ'fztiﬁ%l\r%ﬁ%éeg( }gdgée)c?%gl ?slscg’:‘i ydr oxi de
(4eq, 11.7N) coaﬁ@ntShéa@cglwuo MZ\AB@kwégawedhe YR $pectso hwmdmabﬂém@dded
2-di-t-butyl %%?BBMQ%[ @luaﬁet)ad? t(&du'b& aPtQM' P 6&11)‘? Yk t((ﬁo&‘fé’&}pl@c?dd

tris(dibenzylidéneaceton)-dipall m xture was stirred

at 80C for 16GArRet)THE (GAu keLﬁOébl\ﬁﬁsSé%ﬂea b&)(hsb ‘néﬁmlﬁlake@r BH afid uted with
EtOAC, agh i bireghulu®s DHe Siottitla QdiNubkl @Dduglianl koot DG OAC.  The
organic layers 20 were dried on My504, filtered and concentrated in vacuo.
The residue was purified by S|I|ca gel colum chromat ography to give

conpound pur g1a2f dh@oma%g:{& W YieRGto L AML0n WMy taeﬁﬁﬁoatedmi%eqﬂae for the
synt hesi s of the benzyl ﬁer derivatives 3Q. .25 Metho Corrpound 29 was

di ssol ved i nsibeavrahéider A?P& 0.QA0- Q%rmlflrﬁ‘rﬁ/][e)mkaﬂhcat%?l {5%05049 5% was added

sodi um hydroxide (2N, 3 eq). To this m xture was added tetrabutyl ammoni um
brom de 21 and the properly substituted benzyl m.d 1.1eq). The

mi xt ur e éés @Pflﬁ%a rejpalpgipaby vor BT PEAYERES F%g‘éﬂfGE)ég O%S-c?ﬁo fittre TLC

anal ysi s shomegkgonpl ete reaction. The mi xture was diluted 30 with DCM
(15nl/ mol ), the layers were separated and the water |ayer was extracted
with DCM The organic |ayers were dried on My504, filtered and concentrated
in vacuo. The residue was purified by silica gel colum chromatography to
gi ve conpound pure 30 in yields varying from 80-90% Method B) Conpound 29

was dissolved in N, N -di net hyl acetam de (4nml/mvol) 35and to this solution
was added trlphenylphosphlne (1 25eq) diisopropyl 35 azodi carboxyl ate
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30 Rb=H, 1.38g, 84% as an oil. LCGM (Method A): Rt 1.46, [MH 452.
3-1244- ( 2- Fl uor o- benzyl oxy) - pheny11- 6, 7- di hydro-4Hfuro [ 3, 2-c]

pyri di neSwol2bizmoedrsoni ¢ acid (33). Conmpound 9a (Ra=2F, ROTHP201188586
3.1mmol ) was dissolved in a solution of HCL in 1, 4-dioxan (4N, 30nil) and
the m xture was 35stirred for 2 hrs at 35C. The sol vents were evaporat ed
and diisopropyl ether 38 (30nl) was agged to precipitate the product as
the hydrochloric acid salt. The white lid material was filtered and dried
in vacuo to give conpound 33 (0.75g, 54% as a white solid. "Il NWR (400

MHz, DMSO- d6ReacBoiwee nhithted biéide thin-1a d)chrém@lodraphy 2I'td), on3il&8 - 3. 55

(bs, 2 H, 3.44 (t, J=7.6 Hz, 2 H), 3.6Q - 3.90 (bs, 2 5 H, 4.06 - 4.56
(bs, 2 H), 5eopedmlastis spgets Glepgk P@?Oafe%l}w%eiéo F&é‘BJ@@. e H%J,Igaée%, 7.21 -
7.31 (m 2 Hluperk. Sts wéreABsualivedbyH)V 1igh&@54{ hm)d=%. 5 Hz, 1 H), 7.63 (d,
J=8.8 Hz, 2 H), 10.7 - 11.5 (bs, 1 H), 12.3 - 13.2 (bs, 1 H: LC M5 (Method
A): R 1.39, [MH 396.

2- (4- Br on®- pMeiyhg pbints eichydt@ddd-bif 41Baf3 B2545] pyiting ipsiat bpastdnexyl ic acid 10
t-butyl ester 10 (Rb=H). To a suspension of conpound 6 (Rb=H, 5g, 17mmmol)

in DCM (100m) were added DI PEA (2.92ml, leq), DVAP (0.1g, 0.05eq) and

di -t- butyl Uigdddmratretégrabhy- VBis8Bpettroheboq)L.C-M¥: m xture was stirred at
room t enper at (1)‘(9}& 16hrs after which tine TLC analysis (DCM Rf, 0.40)
reveal ed conpl'ete reaction. The reaction m xture was washed wi th 5% ag.
NaHCO3 15 sollwt LoMAsdctdanheonsssuliini Waterat58h 1imyar Shoenepextonaetetitoni t h DCM
The conbined, gr.9aRi5677 Qlytgrsgmg\l%%‘e dried on MgSO™4, filtered and concentrated
i n vacuo. The resi gue was purified by silica gel colum chromatography
(eluent: 100% DCM to give conpound 10 (Rb=H, 5.99g, 92% as an oil. 20

2- (4- Hydr oxympbheaYlarfid- di hydro-4H-furo[ 3, 2-c] pyri di ne-5-carboxylic acid
t-butyl ester ha (Rb=H). Conpound 10 &Rb:H, 11.77g, 31lmmol) was dissol ved
in 1,4-di oxaftPRat éptal time oy (200mPahd tB("Phe sol uti on was added

pot assi um hydr oxi de (6, 98gwikdth)5mol, 4eq) and the sol ution was degassed.
To the solutjion was added

2-di -t-butyl Bhospﬁizno- 2", 416Q) i sgﬁr opyI]l?l phenyl (0.53g, 251.24mmol,

0. 04eq) and tri s-@di benzyl neé@neacet op) - di paldpadi un(0) (0.57g, 0.62mmol,
0.02eq). The_,m xtyre was Sih(; ed at 80C for 0 6hrs. The m xture was cool ed
to roomterrp%ratu es di | ut i th Et OAc, aciified to pH 6 with 0.1N HC1
and extractesdl wtl2.9t OAc. Té® organi 80l ayer® were dried on MgSHM, filtered
and concentrated i,n.vacuo. resid was purified by silica gel colum 30
chr omat ogr ap%y (el?’izieont: DCIQ}-%EOH, 1/ ggto 9 l.%5/0.5) to give conpound 11
(Rb=H, 9g, 990% as.1d whited58dlid. 90 10

244- (4-Chl or @= z VAR af- di hydr o-4H furo[ 3, 2-c] pyri di ne- 5-

car boxylic algi 38(!{5‘}_238{7]@58%%'&;1&12?.2?¥(§(%8,@HR61:401, Rb=H). Conpound ha (Rb=H,
352.0g, 6. 34BmeP0% W& witb §cPvBHOOH DCM wat er, 2/1, v/v (30nml) and to this
sol utiony539 was added sodi um hydroxide (2N, 10nl). To this m xture was
added tetrabutyl ammoni um brom de (0.2g, 0.63mmol, 0.1eq) and 4-chl orobenzyl
brom de (1. 48k ago 98nplst hasia 1@ghinjeqtien lnpn: the wiegden stlipe el ¥ dr Theshr s at room
tenperature afdeimphl ShobhdiBedth G VnRIYSIgind £99%-0@MhRb1OuBRin Shoved 5

conplete reaction. The m xture was diluted with DCM (15ml/ mol ), the |ayers
wer e separ at e Pagiiclesh Ehgepl wpn fsgipermqiated gt Raep dernpgrehrochZ3°fhe or gani ¢

| ayers were dried on MgSO4, filtered and concentrated in vacuo. The residue
was purified by silica gel colum chromatoqgraphy (DCM petrol eum ether, 3/1
to 1/0, %9v)T%CO&f%lScf@%%&FﬁorOféNf%sz?@éﬁ,PD%bigﬁ wavdenetiy sacanneddrapn| | ow oj | .
"Il NVR (40024000420 nGDCLS Fesblupipiisli. 4 nfSandShEpam@lindaté 020 Bz, Hfter &he’5 (bs, 2
l(_l)n,]’ ;1 Ei)S (bSPDg ttg ﬂov?isos?)lig ?:’1 a%dt?)ﬁnegfeﬁtcggwgﬁlgpsﬁélgéi ]%ﬂS]Sd’ 1 H; 7.30 755
244- (4- Chl or o- benzyl oxy) - pheny11- 6, 7-di hydr o-4H-furo[ 3, 2-c] pyri di ne (13,
Ra= 4Cl, Rb=H) . _Conpound .Ra=4Cl, Rb=H, 2.3g, 5.2mmol) was dissolved in
15 DCM (50%@%@%? Hl?ofg’-liozi&clg%%raﬁl@feﬁs‘(4nﬁ, 10eq) was added. The sol ution
was ref 12xedGhopredte:sioghkt er which tinme TLC anal ysis (100% DCM Rf 0. 05)
showed conpl BLe L aﬁ)tioonnc. S‘;I;;he m xture was neutralized with 5% aq. NaHCG3.
The nixture was 8xt7de e(s:(wnth DCM (3x) and the conbi ned organic | ayers
wer e washed Gaintb500ri ne, dried on Na2SO4and concentrated in vacuo to give
crude 13 20 (Ra=4Cl, Rb=H, 1.79g) which was used in the next step w thout
further purification. LCM (Method A): Rt 1.49, [MH 340.

3-1244- (4- Chl or o- benzyl oxy) - pheny11- 6, 7- di hydr o-4H-furo[ 3, 2-c] pyri di ne-
5-y1)-2-nethyl -propionic acid t-butyl ester (9b, Ra=4Cl, Rb=H). To a 25
solution of compound 13a (0.25g, O0.74mol) in DMF (5ml) in a 25mL pyrex
bottl e were added 1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (0.33nl, 2.21mvl) and
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was dried on Na2SO4, concentrated in vacuo and the residue was purified by
10silica gel colum chronmat ography (diethyl ether/petroleumether, 1/1,
v/iv) to yweldi2ag4y7Rb=H, 4.94g, 71% as a yellow solid. PCINB2¢ive6isee A): Rt
1.37, [M+H 420.

442- ( 4- Hydr oxy- pheny1) -6, 7-di hydro-4H-furo[ 3, 2-c] pyri di ne-5-yl1-butyric
acid t-butyl ester (8d). Conpound 7d (Rh=H, 4.91g, 11.68nmmol) was dissol ved
15 in toluene (100nl) and to the solutidn was added potassi um hydroxi de
(2ml, 11.7N) and the solution was degassed. To the solution was added

2-di -t but yl ppesflonstani?d.24ee 6' -trii sopropyl bi phenyl (0.27g, 0.64mol,

0. 06eq) and tris(dibenzyl]j deneaceton)-dipalladiun(0) (0.29g, 0.32nmmmol,
0.03eq). TheVAPRYET BoWEOURE rred at 60C for 1.25hrs. The mixture was cool ed
to room t enppriattubes0°di | uted 20 with Et OAc and washed w th 5% NaHCO3
solution (100nml). The organic |layers were dried on MgSH4, filtered and
concentrated in vacuo. The residue was purified by silica gel colum

chr omat ogs apiye {ah@édwrk abb herburoe il £Wateed NQmasd ddtettor.1/ 0, v/v, Rf 0.1) to
750 pFRﬁJﬁ@%&Q%%%’a%@&& nat B9 IBN iR S m S0l 1 d- LCMS (Method A): R
4-1244- ( 2- Fl s@noabgnayt-e00/Ampheny11- 6, 7- di hydro-4H-furo[ 3, 2-c] pyri di ne5-y1)
-butyric acig t~but sliti\%Ster (9d). Conpound 8d (Rb=H, 0.43g, 1.2mvol) was

di ssol ved in %Eﬁ\)fymﬁ ef.C 2/1, v/iv (5m) and to this solution was added

sodi um hydr oRa@doniat8erfro@N, 3eq). To this m xture was added

t et r abut yd amponi .pr-em.de (0. 1eq) and 2F-benzyl brom de (1.32nmmmol,
250ny) . e mxt%rglgg,a%agﬁgms% ed for 16hrs at roomtenperature after which
time TLC analnsisean(tghetOBdseet her, Rf 0.5) showed conplete reaction. The

m xture was dil: d wyt-h+PCM (15mL), the | ayers were separated and the

wat er | ayer %%Hé§tr2%t5}d with DCM The organic |ayers were dried on M504,
filtered andCemncentr&P&d in vacuo. The 35 residue was purified by silica
gel colum chyonmtoar aghy (diethyl 43 ether/petroleumether, 1/1 to 1/0,
v/v to give conpound 9d\$Ra:2F, Rbo=H) in a yield of 80% LC-M5 (Method A):
Rt 1.49,13 viRf leves. 05

4-1244- ( 2- Fl y4o8: pehg Y boxy) - phenyll- 6, 7- di hydro- 4H-furo[ 3, 2-c] pyri dine- 5
5-yll-butyric acid (35). Conpound 9d (Ra=2F, Rb=H, 0.3g, 0.64mml) was

di ssol ved i nPasobgtige 'ewmrdfOrC1 in 1, 4-di oxan (4N, 2.8nl) and the mixture
was stirred €ede b€ hr go@t/Hoom tenperature. The solvents were evaporated
and dii soproByI et her, (30ml) was added to precipitate the product as the
hydr ochl ori cP&elvatienCes 8¢geHghite solid material was filtered and dried in
vacuo to2@i VEMIOR&@npeyYnd B35 (0.32g, 95% as a white solid. "Il NWR (400
VHz, DNBOdgfIM(Z) PI\/(l 1.69 - 1.83 (m 2 H, 2.18 (t, J=7.2 Hz, 2 H),
2.81-2.91 ( 15?3,0%‘.“’@2 15313 (m 2 H, 3.23 - 3.36 (bs, 1 H, 3.50 -
3.68 (bs, 1 ih,endeeB9 0.54.05 (m 1 H), 4.15 - 4.29 (m 1 H), 4.98 (s, 2 H,
6.58 (s, 1 6.91 ( =8.7 Hz, 2 H, 7.02 - 7.12 (m 2 H, 7.21 - 7.29
(m 1 H), 7%“{%’?? ch}(.)s}, 1.5 Hz, 1 H), 7.44 (d, J=8.7 Hz, 2 H), 9.80
15(br.s., 1 H), 11.37 - 13.06 (bs, 1 H; LG M (Mthod A: R 1.37, [MH
410. :

4- 1244- (2 FI UBF BoBaHS S 55815 o P B BAShYE L6, 7- di hydr o- 4H- f ur of 3, 2- 0-
pyri-dine-5-yll-butyric acid (73). Conpound 73 was prepared in a simlar
fashi on as d_e@%m(p(p for 35 starting from

2- br ono- 1- (4-brono-2-f |l uor o- phenyl) - 20 et hanone. Conpound 73: 'Il NWR (400
MHz, DMSO- d6¥he DCREbystengonsists (4 Hemkin Elpr se2ie§80¢ micrd pymps.Hhe 2 H), 3.02 -
313 (M2 Mo bl cony R f Mo Bty 3obhn 3 BBl By o8l o AcOca 4,54 (bs,
2 H, 5. 21 (s, H), 6.70 fd, J=2.8 Iziz 1 : 7.00? , J=8.9, 1.9 Hz, 1
H), 7.123Q ddto theGdlsen 215 autepamplenf) 7. 23- 7.32 (m 2 H 7.41 - 7.50 (m 1 H
7.56 - 7.63 (m 1 H 7.69 (t, J=9.0 Hz, 1 H), 10.06 - 10.93 (bs, 1 H),
12.07 25- 12.85 (bs, 1 H; LG M (Method A: R 1.35, [MtH 428.

2- (4- Brono- phenyl ) - oxazol o[ 4, 5-c] pyridine (17, Rb=H). To a cooled (00
suspensi on of commercially avail abl e 4-hydroxy-3-am no-pyridine 14 (4g,
36mmol ) in DCM (200nl) were added triethyl amne (6.3ml, 1.25eq) and a 30
sol ution of 4-brono-benzoyl chloride (15, Rb=H, 8g, 36mml, leq, 0.3Min
DCM . The reaction mxture was allowed to reach roomtenperature and the

m xture was stirred for 16hrs. The m xture was filtered, washed with DCM
and ether to furnish crude 16 (Rb=H) as a solid material which was used in
the next step without further purification. Hexachl oroethane (10.2g,
43mmol , 2.5eq) was 35 dissolved in DCM (150m) and triphenyl phosphi ne
(13.56g, 51,69mmol, 3eq) and 44 triethyl amne (19.2nl, 137.8nmmmol, 8eq)
was added. The mi xture was stirred for 10 m nutes at roomtenperature and
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3.96 (bs, 1 H, 4.18 - 4.38 (m 1 H), 4.38- 4.61 (m 1 H, 526 (s, 2 H,
7.16 (d, J=8.8 Hz, 2 H, 7.19 - 7.25 (m 1 H), 7.28- 7.39 (m 2 H), 7.94
(d, J= 8.W8OoHBa12/@4Fp, 10.37- 10.88 (bs, 1 H); LC M5 (Met IRCU/ERR011B51586 16,
[I\/H—I] 429. 47 4-1244-Benzyl oxy- phenyl1l-6, 7-di hydr o- H oxazol o
[4,5-c]pyridine-5-yl)- butyric acid (53). Conpound 53 was prepared in a
simlar fashl on as described for the s;igt hesis of 57 starting from 23d

(Ra=Rb=H). 'H NVR (400 Mz, DMSQU6): pm2.01 - 2.17 (m 2 H), 2.42 (t,
J=6.9 H 2 H, 3.00 - 3.30 (m 2 H, 3.32 - 53.41 (m 2 H, 3.50 - 3.69
(m 1H, 3.7 -396(m 1 H, 418 - 4.37 (m 1 H), 4.43 - 4.5 (m 1 H),
5.18(5,2H,)F 14 (d, J= 8.8 Hz, 2 H), 7.34 (t, J=7.9 Hz, 1 H), 7.40 (t,
J= 7.9 Hz, IFBLC*ine&bod(la J= 7.9 Hz, 2 H, 7.93 (d, J= 8.8 Hz, 2 H), 10.45
- 10.89 (bs, stpr) total- M5 fiddet hod AN:(WR B €9, [ M-H 393. 10

4-

1244- (4-Trifl uoronet hyl - benzyl oxy) - 2-fl uor o- phenyl1- 6, 7-di hydr o- Hoxazol o[
) :
4, 5-c] pyri di ne- 5- V1€ but yW'E"8Li d (85). Conpound 85 was prepared fol | ow ng
route C star@ing Orom 2-f1800r o- 4- b9@m) b@nzoyl chloride. "Il NWR (400 MHz,
DVSO-d6), 0 ppm 8 - (m 2 J=7.1 Hz, 2 H, 3.10 - 3.24
(m 2 H). 5. 50" 355 (m%gba , a5l (bs 1H, 379 - 3.97 (bs, 1

, 4.25 - 4239 13(6m 1 H8004.49 -04.65 (P 1 H), 5.32 (s, 2 H), 6.98 -
Zbis (1mH)2 [%c N; g%eEthﬁ% _(,mRt4lkg757 [M?E)I—l](t47g =8.6 Hz, 1 H), 9.91 - 10.46
4-1244- (2- Fl tor o- Bdhzyl ox 02- et h9% - phe®y11- 6, 7- di hydr o- H-oxazol o[ 4, 5- 20
c] pyri di ne- 5A¥|1b0<J@Wa)6&i @itggllda 1188px Compound 89 was prepared follow ng
route C starti ng rom 2- nmet ; 4- br ono- benzoyl chloride. 1H NVR (400 MHz,
DVBQd6), 0 pE?nl (ﬁ%@@ewmzrﬂl‘@ﬂ%lﬁal/ﬂzHﬂQOPIz 41 (t, J=7.1 Hz, 2 H), 2.64 (s, 3
H, 3.055 3.26 (m 2 H, 332-342(m2H) 3.50 - 3.70 (bs, 1 H, 3.79
;_D ? 259(7b_s 7116«;4a1(tﬂ..sar2plpﬂ has7a %.17} 1n]e?t1%1!7jqoeﬂ14T}%%?-§]_ﬁamp}er37conn?cta%to?ei,nz1 1(|S_|5 ’ 2
ZijSG (dt, (—Waﬂer(sj Sudfinda; 18146980 mfn 8Qubnd,wid85 SintiBartitleb) TheQRoRifhris10. 46 (bs, 1

; LG MS t hod A
4-1244- (3, 4- BEERY ol %Bﬁz‘%ﬂ”ﬁ%ﬁdﬂ ¥ Hiss 20 FHERY 219962 220 G Kz ol of 4, 5- ¢
] pyri di ne- 5- yphhedded tord Berlici Eln(e22$’5 UVGOspostadw2R 4 2vesl ffepedr e 30 fol | ow ng

route C starting from2-fl b benzo | ori I (600 MHz,
DvEo. 06y 10 6 peeb g b b 3RS ReRP I G it a5l (502 M
J=7.1 Hz, 2 Hhss DedtBometdr. T8e (milss ﬂoebﬂrom&eﬂﬁas(ﬂhp f@ll?;ﬁur%}bﬂlamatel'ﬂ, 3.43 (br.s,
2 H), 5.21 ( dd, J=8.8, 2.5 Hz, 1 H), 7.11 (dd, J=13.0, 2.5
Hz, 1 H) i“?"méggéjg%%&? 0O Hz, 1 H, 7.69 (d, J=8.3 Hz, 1 H), 7.76 (d,
Hz 1 P{)lanﬁsr 8@sitfte, J=8.3 35Hz, 1 H), 11.30 - 12.80 (bs, 1 H): LC- NS
s

[

1
=1.9
Met h

)>

)
4- F%&%O%e%zy oxy) - 3-chl or o- phenyl] - 6, 7- di hydr o- H oxazol o [4 5-
d| - BRydolutiontQdr UNIAci d (283). Conpound 283 was prepared foll ow ng
C star r hl or o- 4- br ono- benzoyl chloride. "Il NWR (400 MHz,
d6) : 5‘5@89”% (Pga;%“ﬁ 801.74 (mt 2 H), 2.27 (t, J=7.2 Hz, 2 H), 2.55
0
3

J
( od tH| 479. 48
4-12- |

clpyri

route

5DVBO-

(t, J=7.0 HzTing gy scap;: 9300s@ 79 (nt 2 H), 2.81 (t, J=4.6 Hz, 2 H), 3.43 (s,
2 2 (ggp21d), 7.25 - 7.33 (m 2 H), 7.42 - 7.50 (m 2 H), 7.58- 7.65
(

1

7.88 (dd, J=8.7, 2.1 Hz, 1 H), 7.93 (d, J=2.1 Hz, 1 H), 11.0 -

t, J=7.
H, 5.
bs, 1 FWRILC MBS (Method B): Rt 1.99%, [MtH 445. 10
6
2

m 1
3
4-1
clp
rou
DVSO-d
(m
H,
J=8. 1 Ep 107 51 (m 4 H, 7.76 (m 2 H),10.65 - 11.02 (bs, 1 H), 12.03
- 12.77 é@ LC-M5 (Method B): Rt 2.03*, [MH] 445. 20

2- (4- Benzyl oxy- phenyl) oxazol o[ 4, 5-c] pyridine (25, Ra=Rb=H).To a cool ed
(0C) suspensienligft sGﬁfB?ﬁ@QieﬁJcioY1§dbﬁhéo@éﬂtﬁtHe Byl AR5 @R Rghtpyri di ne (14,

19,30, IETEL) R SO (ASORTH) paey et benryeny e ¢ aci

and tri chl ormadigirbdstird. (54. 5nl, 543mmo1, 3. 1leq). The reaction m xture was
allowed to 25 reach roomtenperature and the m xture was stirred for 16hrs
at 80C. The m xture was concentrated in vacuo and the residues was

di ssolved in DCM and washed with 2N NaOH (3x). The conbi ned water |ayers
were extracted with DCM and the organic layers dried (Na2SO4) to give crude
25 (Ra=Rb=H) as oil which was used in the next step w thout further
purificati on.. 30 2 (4 Benzyl oXy- phenyl) 5 rret hyI 4 5 6, 7- tetrahydro oxazol o

o o o N ~ - —~ Il

0 (
2-[ 4-§#- Cd. @p@y benzyl oxy) - 3-f | uor o- pheny1] - 6, 7- di hydr o- H- oxazol of 4, 5-
yri di ne-5- ﬁ% butyric acid (211). Conmpound 211 was prepared fol |l owi ng
te C starTENg3%% om 3-f1 uor o- 4- bronp- benzoyl chloride. "Il NVR (400 MHz,
) O pppisdl.95 - 2.06 (m 2 H), 2.38 (t, J=7.2 Hz, 2 H), 3.09 - 3. 20
5H), 3.23 - 3.32 (m, 2 H), 3.44 - 3.53 (m 1 H), 3.76 - 3.86 (m 1
0

H)
21
4.20 - 4FB2%m 1 H), 4.43 - 4.52 (m 1 H), 5.28 (s, 2 H), 7.43 (t,
6 Hz,



2.2 Hz, 1 H, 7.65 - 7.71 (m 2 H, 7.73 - 7.77 (m 2 H, 7.92 (t, J=8.7
Hz, 1 H, 11.01 (hr. s., 1 H; LGM (Mthod A: R 1.56, [MH 479. 15
2- (4- Brorwwopheyhd736, 7- di hydr o- H oxazol o[ 4, 5-c] pyri di nePETER2MOXyISBE aci d
t-butyl ester (28, Rb=H). To a suspension of conmpound 20 (Rb=H, 14. 3g,
48. 2mmol ) in DCM (300rrfL) wer e added DI PEA (leq) and di-t-butyl dicarbonate
(11.59g, 53mml, 1.1leq). The m xture Wﬁ stirred at roomtenperature for
16hrs 20 after which time TLC anal ysi s reveal ed conpl ete reaction. The

m xture was concentrated in vacuo to give crude conpound pure 28 (Rb=H)
whi ch was usegk édhdidie sm&h isdogRoMéd iodbell PrkiRh quirToleh @ pltePBperating

2- (4- Hydr oxy-@sﬁe?&%/l ) - 6 d| hydr o- H oxazol o[ 4, 5- c] pyri di ne-5-carboxylic 25
acid t-butyl" —H) Compound 28 (Rb=H, 9g, 20.4nmol) was

di ssol ved i nTH.a fbpdﬂtwlagﬂedtﬁ)arfﬁﬂesaﬂtiabl@ 1tdre aS@foummam’St@dma Ip®Ot assi um

hydr oxi de (4 n er) and t degassed. To
the sol ution® gnt &mf’rﬁqm%}faﬁiﬁ’@‘f}% tﬁ%mﬁss fr ﬁ\%' Wﬁ%%@f% bi phenyl
(346ny, & 82mm1la,cy6£tm4eq>u1aﬂad ek#fidt MWdinb@na yh iadeniaadaicar n thepal | adi un{ 0)

(373.5ng, 30.0.41 [ e was tirred at §OCfor 16hrs

i ter whi ch Eri e vars e GRS R e BablrSr Birotias conpl ete.
The m xture wasitpodb&do.t o roomtenperature, diluted with Et 0Ac, acidified
to pH 6 with 0.1N HC1 and extracted with Et0OAc. The organic Iayers wer e
dried on MgSH, filtered and concentrated in vacuo. The residue was
purified by ﬁ.wBﬂ{@EIA’HﬂNﬁm 52 chromat ography (DCM MeOH, 97/3, v/v) to
gi ve co un yre 29 (Rb=H,

2-[4-(4-Trif Sgtﬁolmet hyl - benzy oxy O%ffi?ﬂcm%()foém“?t di hydr o- H oxazol o[ 4,5- 5

c] pyri di ne- 59-88MNooxyl i ¢ aci d GbdsabipiclogdB.énop@®, diRa=4CF3, Rb=H). Conpound 29
(Rb=H, 69, 1&mepl) was di 550'0@%0? ODCM water, 2/1, v/v (78nml/mmol) and to
this sol ution was added sodi um hydr oxi de (27ml 2N, 3 eq). To this mxture
was added tetHzlat yl ammoni umIPjﬁldﬁli'Od@tl(@@%g, 0.1eq) and
4-trifluorongihyk-benzyl bromdenfikid89, 18. 75mol, 1.1leq). The m xture was
stirred for 16hrs at room 10 tenperature after which time LC-MS anal ysi s
showed cbhpl E¥Br2r eacti on. Thwpstdit rowdde di | uted with DCM (200m), the

| ayers were pgparated and the gx@ga{englkﬁy(% 4\0Bmaexteacted with DCM  The
organic layers were dried on MySO4, filtered and concentrated in vacuo. The
resi due was PP fied by sili (:]%PSQEIIOP@C?I oFPIER AL ogr aphy (el uent :

Et OAc/ petrol purget her, 1/3) tonNIDN&peROUMhhPYre 30 15(Rb=H, 9.0g, 96% as
a colorless

2-[4- (4-Tri f{)ﬁ(@{norret hyl - benzyYV-O%e gLy mise 7- di hydr o- H oxazol of 4, 5-
c] pyri di 2@ ( 30MIRa=4CF3, Rb= H)Dml@&mp@um;iuﬁO (9.6g, 18.5mmol) was dissol ved
i n DCM (150rr]f£éh]and trifluoro fn% acid (8.5m, 111nmmol, 6eq) was added.
The 20 sol ut was refl uxed erIt BHFY after which time TLC anal ysis showed
conpl et e reaEt:00n. The m Xt urBethgbethetit ral i zed with 5% aq. NaHCO3. The
m xture was Eﬁ%act ed with D%%%%j) and the conbi ned organic | ayers were
washed with , dried on and concentrated in vacuo to give
conmpound 27 ERMRACFS Rb=H) w#thglncermse used in the next step without further
pUI‘I f Ca%é ]Cf ro en chlo ide

_1244- (22 Tr i1 uor omet hoxybensyf pheny11- 6, 7- di hydr o- Hoxazol o[ 4, 5- ¢] pyr
|d| ne- 5-yl | - BY&=obut ane car bd%ydtssmnacaruor(a&{m) Compound 27 (Ra=4CF3, Rb=H
0.71g, 1.8mp S suspende i oet hane (40ml). To this
suspensi on wag)cfg\ged 3- oxocyccztl)o(g ufﬁanrélggﬁgéa%l ic acid (0.27g, 2.34mmmol,
301. 3eq) andK&odi um tri acet oxiotiserohipdidede (0. 61g, 2. 88mmol, 1.6eq). The
m xture was red at roomt 16hrs after WhIChtIrTE TLC
anal ysi s revea;ﬂred conpl ete re%%?%%%ﬁ%ilg% lution was diluted with 5%
NaHCO3 (d&miKet) and t he niBotapseinnigsi-taxkewidet ed with DCM  The conbi ned
organi c | ayeggsoypere dried on \Waz23¢4, concentrated in vacuo and the residue
was purified 35 by silica gel columm chromatography to furnish a m xture of
cis and tran¥aBH:st er eoi soner®diwn horplaxdrisleof 2 to 1. A second silica gel
col um chronmrtagbaphy purifi gkl nnicReMAEO0H 9/1, v/v) resulted in the
isolation of two enriched stereoi somer fractions. Conpound 307-cis (Rf,
0.2, 0.46g, H2b cis/trans = Bgrmyiodlg 306-trans (Rf 0.25, 0.21g, 25%

Ci s/tran§5— 8A8F) . 307-cis: 'dodinMR6AQY 5 MHz, DMSO-d6): O ppm 1.92 -

2.05(m 2 H; 2.26 - 2.37 (m 2 H,; 2.68 (t, J=4.5 Hz, 2 H; 2.70 - 2.79
(m 3 H; 2.89 - 3.00(m 1 H); 3.30 - 3.41 (bs, 2 H; 5.21 , 2 H 7.14
(d, J=8.8 Hz, 2 H); 7.41 (d, J=8.5 Hz, 2 H); 7.61(d J=8.5 Hz, 2 H); 7.87
(d, J=8.8 Hz, 2 H); 12.15 (hr. s., 1 H; 306-trans: 'I-1 NI\/R(400 VHz
DIVSOdG)Oppm210-221(m2H);222-234(m2H); 2.67 (t J4.8
Hz,2H);271-27810(m 2H);284 295(mJ96Hz H),3



col um chr omat ogr aphy (DCM MeOH, 99/1, v/v, Rf 0.2) to give pure 510
(10.4g, 72% as an oil. Wien a substituted conpound 15 is used, the Rb in
conmpound WOQ0i280043718r oduced. 5 2-(4- Bronp- phenyl) -t hi azolPOT[ER2&/0pA8é di ne
(511). Conpound 510 (10. 4q, 33.4mm|) was suspended in toluene (400ml) and
Lawesson's reagent (9.4g, 23.4mvol, 0.7eq) was added and the m xture was
refluxed for 24 hrs after which tine Tg% anal ysis (DCM MeOH, 97/3, v/v, K
0.7) revealed the reaction to be conpl The m xture was concentrated in
vacuo and to the oil was added 10 NaHCO3 (5% sol uti on, 200ml) and the

suspensi on wagoexiracted w t g M (3200089 . The conbi ned organic | ayers
was dried over sS4, conce% ted %nd the oil was purified by silica gel

col urm chr ond&$FEaphy (DCM unggilipte o 97/3, v/v) to give pure 511 (8. 7g,
89% as an ONBS N Bromosuccinimide

152- (4- Benzyl o pheny1l) - 4, 7-tetrahydro-thiazol o-[4, 50-pyridine (518).
Conpounds 518* ﬁre obt ai ned éﬁ"{"io%l 6ﬁ’%m 511 in a sinilar fashion as

descri beds f oRTt he synthesi s dooaorpounstsr?7 i n schemes 4 and 7. The
appropriate %@'Is Rc could b il nk?d to 518 in a simlar fashion as

descri bed fof Conpounds 27. 1ea ge

4-1244- (3, 5-DFAl uor o- benzyl oXirjthplheryticlact] 7- di hydr o- 4H-t hi azol o-[ 4, 50-
pyridin-5-yl utyric acid ( F, Rb=H, Rc=C3). Conpound 519
(Ra=3, 5-F, R%E;HE Rc=C3, O. 79%§ffh§%r%§r%fl? was di ssolved in 4N HCL in dioxan
(25m) was sTMiSCéd for 18hrs @GtlorsQ@nethglsflore 70hrs at room t enperature. The
25 m xtu centrated i I il Was stirred in
di et hyl {e(?h\g?ﬁt o6q€| el d 446 asﬂé‘“}{gﬁ?ﬁg%ﬁggpﬁg‘%f“ﬁa]?%eédhg%%}éa NMR (400 MHz,
DVSO- d6) : g@m 203-215§ Hy, 2.40 (t, J=7.3 Hz, H),3.12-3.22
(m 1 H, 3.3 GEYBRALAYHAECT QIT-fﬁYN?HﬁSESS 51 (m 1 H), 3.75 - 3.90 (m 1
H, 4.36 (dd, J=15.2, 6.8 Hz, 1 H), 4.59 (d, J=15.2 Hz, 1 H), 5.21 (s, 2
||:||)Z, ; E{)S (ttSul'gaTb?e gmtlge'sg’s &'fizclalr;ied_gmnf)%uggs areaegc%bg’@é(m)wzl H, 7.84 (d, J=8.9
2-1244- (355 D|f| uoro benzyl oxy) pheny11- 6 7 d| hydro H oxazol o [4, 5-

ci pyridine-5-yga -acetic acid (463). 2- [4-@3, 5- difluoro -benzyl oxy)-
phenyl] - 4, 5 7-t et rmmhydr o- oxazol o[ 4, 5- yriding (27, Ra=3,5-diF, Rb= H)

was 35 synt hési e,  ghoui OGRS dé(?ﬂ—b BlndoR 7
(Ra=3, 5di F, RF= 57 g, 1. 17mmol ) was=di s @w cetjonitril (20ml).
To the solution was added DI PEA (0.51nml, 2.9mmol, Z, 5¢qj ard t-butyl

bronpacetate (0.19nl, 1.29mmvol, 1.1eq). The m xture was refluxed for 6 hrs
after which tinme LCV5 anal ysis showed the reaction to be conplete. The

m xture was Foribeayrthesasdoficampeingds 1, svovates apadeserdfrddn agriedtivelysuspensi on was
extracted wi S&e%@&ﬁ&%oﬁ&%)mut@&am &ﬁ@po%&l@nﬂh% s&ﬁ’tlﬁ@é@o%ﬁc}gfs' ed over
MySO4, concentrated and the oil was purif }/ I'1ca gel col um

chr omat offf apfspiqtert @t%ﬁm@ﬂh@Pbbé&WW@aﬁf @PW@FYO @Pi engapipp of $jéthy esul ting oi |
was suspendeghph b dHedtopRerbinoX @ - tﬁ&%ﬁmroﬁh@nﬁmgw EroWpsn &ei rred at 45C

for 5 hrs and at roomtenperature for 16hrs m xture 10 was

concent r at ed™Plcilactivesicamgpund 3 Sithsearend gingcrlostrert dginder pradieFangitioRas washed
3 tinmes wthyidided bythpoahh@hin tOr giede. 463 (0.39g, 91% as a white solid. "Il
NVR (400 MHz, DMSO-d6): O ppm 3.10 - 3.20 (m, 2 H, 3.70 - 3.80 (m, 2
H, 4.31 (s, 2 H, 4.44 (s, 2 H, 5.22 (s, 2 H, 7.02 - 7.10 (m 1 H, 7.13
- 7.20 (m 4sthemen.. Sintfiadis of kB-iBeltdia2 61), 9.53 - 12.44 (br.s., 1 H; Rt
1.51; [M+H 401. 15

2-1244- (3, 5-Di fl uor o- benzy oxy) - phenyl ] -
c] pyri di ne-5-yl)rpr opi oni ¢laci d (4645 ound) 27 (Ra=3, 5di Fp Rb= H 0. 4q,
1.17mol ) was djssol ved i n acetodmet ril o t el sol uty ed

DI PEA (0. 51nd; . iBegy—and—t - buty r olro—proep Onic_gst . 2791,
1.29mvol, 20 1.Ieq). e mo<xt wrreotwas ref 1uRed 24 hrs after which tine
LCMS ana) EtYSI s showeed the reaction to be cospl etiec The nixture \fas
concentrated in vacuo, water was added and the suspensi on was extracted

wi th DCM (3x200ml). The conbi ned or gani ayers were dried .on A,
concent r at edR%LHgﬂAt(ﬁ‘? PGALS AP Wfﬁhgﬁe B@f EIPPB h@é’llpeélgl‘ri?rfﬂo”étﬁr‘mtyogr aphy
(diet h)él det hatﬂeﬁaatsmidawmgylaaﬁn r&@tw@@lk}/lh\zionﬁfl\/[@}haél adah@nrreﬁdﬂlbh it g Oi‘l was
suspended in 4N HCl | an re stirre 45C for 5
P naat el et AT berous T P R g e R pea i

vacuo to give a white solid. The solid material was washed 3 tines with
diethyl ether to give 464 (0.41g, 89% as a white solid. "Il NWR (400 MHz,
DVMSO-d6): O ppm 1.66 (d, J=7.1 Hz, 3 H), 3.17 (br. s., 2 H, 3.74 30(br.
s., 2 H, 433- 452 (m 4H, 522 (s, 2 H, 7.02- 7.11 (m 1 H, 7.13 -
7.25 (m 4 H, 7.92 (d, J=8.8 Hz, 2 H; R 1.53 [I\/H—l] 415

"~ AN A - oo~ ! T . I T I 1 P N o I R ) o~

p7-di hydr o- H oxazol o [ 4, 5-




35 above. Conpound 532 (pure trans, 0.45g, 0.94mmol) was dissolved in 20ml
4AM 61 HCl in dioxan. The solution was stirred for 16hrs at room

t enper at WeO.20Rw43T8Xt ure was concentrated in vacuo and ®PCIrmPeelionsdé et hyl
ether. The resulting solid was filtered to give conpound 459 (trans, 0. 369,
83% . 'H NWR (400 MHz, DMBO-d6): O ppn11 27 (d, J=7.3 Hz, 3 H, 1.51 - 1.70
(m 2H, 2.26 - 2240 (m 2 5 FD Og 3 23 (m 3 H)y, 3.27 (dd, J=13.1,
4.8 Hz, 2 H, 3.55 - 3.84 (m 3 : b (b s., 2H, 7.14 - 7.23 (m 3
H, 7.26 - 7.35 (m 3 H, 7.64 (d J=11.1, Ft, 1 H, 7.74 (d, J=8.3 Hz, 1
|]'-|) 53610 00 - {hlrodQccddhbn chaRdys. Firklly, tﬂél-br%aune b3z 31 coRaebd dlreblly toL G- M5 R

104- ( 2- 14- [ziﬁ%eBZYbeﬁehS?rbV%%ﬁﬁ)a RAtlAg T afvRp reastion eI H oxazol o-
[ 4, 50- pyri di Brobrigely cd@iﬂeybhfer@altd t}{e4151b)101 Rrisativet 8 mwahv@amqmmddla& ( Rb=H,
4.3g, 11.1nmol %fan - 3, 5- dhfluo heny % bor.oni c_aci d pi nacol
ester (4.09nmpedizeds ongound 8 cap Be EAVETteq B ew& GeGASLEYH. To this
sol ution &as&addadaﬁmhmk@pﬁamtﬁn&ﬁﬁb@hhﬁmwhﬁﬁoaxpﬂnﬁOmnBsoﬂwﬁa

tri-isopropo m noet h I% ent yl ] pal I adi un( H)
ety ¢ bt yT s R sl Ao b6 BT gt B ¥bor asstum
phosphat e tr ddpaste@ed % H8gthe38d-Paavinkts 13. Oeq) was added. The m xture was
stirred for 24hrs at 115C after which time LC-MS anal ysis reveal ed the

reaction to B&eORRLEL BioIJRBuMXture was allowed to reach roomtenperature
and was diluted wth Et0OAc (300ml) and the solution was washed 20 with a 5%

NaHCO3 splutio Th @anlc | ayer was/™dried on MgSO4 and.concentrated in
vacuo to gi ve 4 ch™WasS®pugi f i nTca gel c hi-Bmat ogr aphy
(DCM MeOH, 99.5/0. 5 v/vhm£9ag%y9 pur 49, 69% e solid.

The BOC in 533 was renovedutiadetioati di ¢ nondltlons to glve8534 whi ch was
transformed to 535 under”®&B%di ti ons for introducing t Rc-tail as 25
descri bed abov (0. 45§ ,0Y9%4mmol ) wa i s¥olned,in 20mL 4M
HCL in dioxan(, The solution was stirred for 16hrs”at C. 27k it ur e was
concentrat ed |i. 1 VA& 6" stlr ed i neadi et hyl . Thelresulting solid was
filteredl?o ¢i've onpo 0. 4§£§F\9509. 1H NMR @éoo MHz, DMSO d6) O
ppm 2.02 - 2.(14 (™ 2 Hy t, L>\4§ Z ) 130 1

4-(2-1442-(3,/5;D flyioro=p eQMJ -ethylI-ph-'y1§-=,7-dihydro-4kbxazolo[4,5c]
pyri di n-5- yl)-Bmfyﬁlc aci dJ(45R). Conpound %33 (1.5g, 3.4mml) was

di ssol ved i n |MeOH (250nﬂﬁ “To the suspensi on was added pal | adi um hydr oxi de
on carbon (20% 0.2g, A,42muol| 0.42eq). The mi xture was 5 placed under a
bl anket of h drog;gjéﬁ roomtepperature and 1 atnosphere. After 24 hrs,

LC- M5 angd ysi's tu algd the reaction to be complete (TLC anal ysis:

DCM MeOH, 99/1 ture was filtered over Hyflo and the filtrate
was concentrated in vacuo to give 536 (1.43g, 95% as an oil. Conpound 536
was convert emt&matlh@y,mues peodtingnd Picbuld@e folBitvied & r388syash@dassir i bed above.

The tBu or 10 neth ers re deprotected in ashi on as
Toecr i beq angumourd s Th St atBle S LR R By e Bt ob 0 1. 59 - 2. 13
(m 2 H) 2. 3He(e'afte1d fivstZhdEgnzl dtherdn@éty (véas idtréducdd él&le(rbtcoaadhrdmand 2 H 3.25

- 3.33 3.51 .95 (bro and, 2 6 85 -

5. 08 (m By ppilpais® pgiiadierabid SPheii0Gingdn 1 12 dlpnpmibelll 650 1, )
(broad band, br])niﬂ)e t])lh8ﬁhen0]l(2eri31]1ti(lé)ilhazﬂndﬂan)d],d Hbﬁ:ﬂ)n‘i‘é)rtestE-lﬁ/EndeRt 1. 36 [ MtH]
427. Preparatjion of t tio ang 2.
Comounds. hathigufe UEsPHHE SR CRRLR, rplliSte SUMRORR A e

m xt ures of Te:snamdhc omervsl @gghe B@Qgsmm@rﬁmmmueﬁepapmqtmn Obifhetphotsctntil xture in
the 20 pure &ﬂ&&%h ﬁnﬁan be performed by chiral HPLC techni ques fromthe
nonent that t |ra tail is introduced in the core, i.e. of for exanple
conpounds0 1, 2, 7, 8, 9, 21, 22, 23. For those skilled in the art, it is
obvi ous that small changes in the core can lead to a different behavior in
the chiral separation process. Therefore, each conpound has been screened
using a broad set of conditions such 25 as chiral colum material and
eluents. In that way, for each conmpound was determ ned in which stage and
under which chiral separation conditions the separation would be nost
succesfull. The separated endproducts were naned as Rell and Rel2 as the
absol ute configuration was not yet determned. This process is illustrated
by the follow ng typical exanples. 30

342- (4- Hydr oxy- phenyl)-4,5,6, 7-tetrahydro-oxazol o [4,5-c] pyridine]-2-

met hyl -propionic acid t-butyl ester (+) and (-) enantioners of 22b (Rb=H).
Compound 22b was nmade as an enantionmeric m xture as described in Schene 5.
Enantioneric m xture was separated by chiral HPLC using the 35 foll ow ng
chlral HPLC system Statlonary phase Chlralcel OD-H (5micron); 63 nobile

. e . o~ I 1 I s oA N I I —— . I Y L




32 cyclohex vi CH20 HC O HB -(CH2)3- COOH 1,46 33 2F- phenyl CH20 HC O H

-(CH2)2- COCH 1,39 34 2,6di Cl- phenyl CH20 HC 0O HB -(CH2)3- COH 1,4 35
2F- phenywoehRmoks7’€ 0 H B - (CH2) 3- COOH 1.37 36 2F- 3pyPCar2@Hde1ssb C 0 H B
-(CH2)2- COOH 1,21 37 phenyl CH2 HC 0 HB -(CH2)2- COCH 1,38 38 2F- phenyl

CH20 H

10

15

20

17

Scheme 3. Route B to compounds 1

(Boc), n—boc  KOH /boc
—» Br
DIPEA/DCM

"Pd" chemistry

"Pd" chemlstry
R;-BnBr for alkylation j é
—> 9
R,;-BnOH for Mitsunobu

For the synthesis of oxazolo-derivatives 2, three routes were developed. The
synthesis of key-intermediate 20 is depicted in Scheme 4. Acylation of
commercially available 14 with a properly substituted benzoyl chloride (15) gave
16, which was subsequently ring-closed to 17 by using triphenylphosphine and
hexachloroethane. Methylation of the pyridine in 17 to the quaternary salt 18
and subsequent reduction of 18 with sodium borohydride yielded compound 19.
Compound 19 was demethylated with 1-chloroethyl chloroformate to furnish key-

intermediate 20.

Scheme 4. Synthesis of compounds 20.

Rb

Rt
NaBH ) AcéCl,
N e ‘ /) N~ DIPEA
B a r — B |
N MeOH 5 2) MeOH
18

19

@D—

CCI,CCl, DMF/ KT

The first route (Route C) to compounds 2 is outlined in Scheme 5 and starts from
compound 20. In a similar fashion as described for the synthesis of compounds 7
in the furanyl series, the t-butyl protected carboxylic acid tails could be
introduced in 20 to give 21. Starting from 21, the benzyl ether derivatives 23
could be prepared by either a direct palladium mediated coupling (21 to 23) with
benzyl alcohols or by first transforming the bromide in 21 to phenol 22 and

subsequent benzylation of 22 (to 23) under phase transfer or Mitsunobu



NS D-(CH2)2- COH 1,3 39 phenyl N  HCOHB -(CH2)2- COCH 1,31 40

2' 6di C1- phenyl CH20 HNS D -(CH2)3- COOH 1,35 41 phenyl CCCHCO HB

- (CH2) 2- wWOp210047342 phenyl (CH2)2 HC 0 H B - (CH2) 2- @CDHP2U4H6186 phenyl
S22 HCO HB-(CH)2- COOH # 65 44 phenyl S HCOHB - (CH2)2- COOH 1,43

18

conditions. Finally, acidic deprotection of the carboxylic acid in 23 yielded

compounds 2.

Scheme 5. Route C to compounds 2.

Rb
N~ Rc N RC

/
/ \ Mitsunobu and
Rc can be for example Pd-chemistry alkylation conditions
X otBu Jﬁ(
\/\n/ X OtBu
a © by O

x\r\n/omu x/\/YOtBu
o) O
©) d) - . 5
X

\tBuOC(O)):E) /

Alternatively, route D could be followed as depicted in Scheme 6. Compounds 25
could be prepared starting from 14 and a properly substituted 4-benzyloxy-
benzoic acid derivative (24) under the influence of triphenylphosphine and
trichloroacetonitril. Compound 25 could be converted to the benzyloxy-

10  derivatives 23 in a similar fashion as described above in Schemes 4 and 5 for the
synthesis of compounds 21. Thus, methylation of 25 and subsequent reduction
with NaBH. gave 26, which was demethylated with ACE-CI to give 27. Finally,
the tails were introduced in 27 to give compound 23. From here, the t-butyl group
in 23 could be removed under acidic conditions to give compound 2. On the other

15  hand, the benzyl in 23 can be removed by hydrogenation to give phenol

derivatives 22.



45 benzyl S HC OHB -(CH2)2- COOH 1,41 46 phenyl 0 HCOHB - (CH2)2-
COCH 1, 37 47 phenyl CH20 HN O B -(CH2)2- COOH 1,32 48 2F- phenyl CH20 2C1
C 0 H B -WGHB)2204200H 1, 43 49 phenyl CH2S 02 HC 0 H B PCCTHPp@1/0638H 1, 16
50 phenyl CH20 3-pyr CO0 HB -(CH2)2- COCH 1,27 51 2F- phenyl CH20 3F C 0 H

19

Scheme 6. Route D to compounds 2.

) CH,l
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AcCN, 75°C
/ AcéCl see Scheme 5
RaBnO —_— RaBnO
2° MeOH for tails

Rb
_ Hpac N N
RaBnO HO 7
O

And finally, the third route (Route E) to compounds 2 is depicted in Scheme 7.

Compound 20 was protected with a t-butyloxycarbonyl group to give 28, which
5  could be converted to the corresponding phenol (29) under standard palladium

conditions. Alkylation of 29 under phase transfer or Mitsunobu conditions gave

30. On the other hand, compound 30 could also be obtained directly from the

bromide 28 under palladium chemistry conditions. Acidic removal of the BOC

group in 30 resulted in the formation of compound 27, which could be alkylated

10 to 23 as described in Scheme 5.

Scheme 7. Route E for the synthesis of compounds 2

I Pd sy
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see Scheme 5
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for tails



- (CH2)2- COOH 1,34 52 pheny!

COHCOHB

-(CH2)2- COOH 1, 23 53 phenyl

CH20 HN O B -(CH2)3- COOH 1,17 54 2F- phenyl CH20 HN O B -(CH2)2- COOH
1,18 55 2wW@-2diZwo4phenyl CH20 H N O B -(CH2)2- COOH 1, 19CHEP2R/0piseny| CH20
HNO B -(CH2)3- COOH 1,15 57 2'3-di F- phenyl CH20 HN O B -(CH2)3- COOH
1,16 58 4Ci-
20
Scheme 8.
0 o p-MeO-Ph(Rb)-CSNH, R, 0
CF,S0,5iMe, Br 503 S NJ\OB BBr,
E—— — MO 4 n "
5 N NBS N EtOH N DCM
O)\OBH O)\OBn
501 502
X Re
/Rc can be for example \ @_< :O seeScheme2 ‘@_< D
X\/\n/OtBu X\)\”/OtBu
10 a © b) O Ra-Bn-X @_\
X OtBu Mitsunobu or alkylation @_< D dioxane
Y)Wof
X
R
K BuOCO)” g / —< >—< B
15
508 R = Rc without the carboxylic acid
which is drawn separately in this picture
Thiazolo derivatives 508 and 520 were synthesized as described in Scheme 8 and
9. Adjustments of R-groups in the reagents leads to the introduction of Ra, Rb
and Re.
20 Scheme 9.
al R, +
l N pBr (Rb)BzClI I} DMF N Z
~boc
NaBH, Br4®_< :O ACE-CI Br‘@_< I} Boc,O 4@_« ]:\)
25
MeOH
boc
KOH o—®—< D Ra-Bn-X 2 I},boc Hal {}\
Mitsunobu or alkylation EtoH :ZE ‘ I\)
30 /Rc can be for example \ Re introduction
- . {}\ RbN HCI
X\/\n/OtBu OtBu _@ dloxane
9 © b) O
Ra 519
XY\[rOtBu X/\/\n/OtBu {}\ Rb R on
0 _< 5_« N
c) ° d) ° SEO \[c]:
35 X 520
)j R = Rc without the carboxylic acid
which is drawn separately in this picture




phenyl CH20 HN O B -(CH2)2- COOH 1,37 59 2F- phenyl CH Me)-0 HCO HB
-(CH2)3- COCH # 60 2'6-di C1- phenyl CH20 HN O B -(CH2)3- COCH 1,32 61
4Cl- pherwyD 2€HA04343N O B - (CH2) 3- COOH 1,29 62 2' 6-di CeCTHreontios G820 H N O

-(CH2)2- COOH 1,36 63 2F- phenyl NHHCO HE -(CH2)2- COOH 1, 33 64 2F-
phenyl CH20 H

21

The synthetic route towards a number of alternative tails and linkers is depicted

in Scheme 10.

Scheme 10.
o
5
Rb
N _Rc
N
R a AcOH/MeOH
o Pd(OH), 521 R=B, Rd Me
H, (4 bar) 522 R=OH, Rd=Me
523 R=(Ra)BnO, Rd=Me
20 R=Br, Re=H
22 R=OH, Re=H

Rb
10 23 R=(Ra)BnO, Re=H . R
28 R=Br, Re=BOC \/\HLO/ N N NI
29 R=OH, Re=BOC R a
_ - o o

DIPEA / CH,CN/ Nal
524 R=Br, Rd=Me

525 R=OH, Rd=Me
526 R=(Ra)BnO, Rd=Me

15 o Rb
Q\VJ\V)LO/ N N O\Rd
o y :H:::J//\W//\\”,
- - o O

DIPEA / CH,CN / Nal
527 R=Br, Rd=Me

528 R=OH, Rd=Me
529 R=(Ra)BnO, Rd=Me

20
p D,
Rb
BF3 Ra
N N/RC
z . mOad
0
Ra Pd-chemistry 530 Re=BOGC
531 Re=H
25 532 Re=tail-C(0)-0O-Rd
—__0
?7<L Rb
A O R
N ~hc
N
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Pd-chemistry 533 Rc=BOC
30 534 Re=H
535 Re=tail-C(0)-O-Rd
l Rb
N ,RC
1
Ra

35 ©

536 Rc=BOC

537 Re=H

538 Re=tail-C(0)-O-Rd



CNH A -(CH2)2- COOH 1,32 65 2F- phenyl bond HC O H E - (CH2)2- COOH 1, 33
66 2F- phenyl 0 HC OHE -(CH2)2- COOH 1,34 67 2F- phenyl CH20 HC O H E
- (CH2) 2- QOoMI21N08B368 2F- phenyl CH2N H C 0 H E - ( CH2) 2PCTEPRN1/08B369 2F-

phenyl CH20 H C 0 CH3 B - (CH2)2- COOH 1,38 70 2F- phenyl CH20 HC 0 H C

22

For those skilled in the art, it is clear that the choice for a certain route can be
based on the availability of the reagents. In addition, the routes B, D and E are
very suitable for the introduction of diversity in the Re-tail part of compounds 1
and 2. Routes A and C have the introduction of the Ra-Bn moiety in the last part
5  of the synthesis which makes it more suitable for exploring diversity in that part

of the molecule.

§4. SYNTHESES OF INTERMEDIATES

10 General procedure for the synthesis of compounds 5. To a solution of 4-

oxo-piperidine-1-carboxylic acid t-butyl ester in toluene (2ml/mmol) was added a
catalytic amount of para-toluenesulphonic acid mono hydrate (0.1leq) and
pyrrolidine (4eg). The mixture was heated to reflux under Dean Stark conditions
for 18 hours. The mixture was concentrated under reduced pressure and the

15  residue was redissolved in toluene. To this solution was added slowly (in 25
minutes) a solution of a properly substituted 2-bromo-1-(4-bromo-phenyl)-
ethanone (1.05eq) in toluene/DCM (2ml/mmol, %, v/v). The mixture was stirred
overnight at room temperature and the resulting white slurry was poured out
into water. The water layer was extracted with DCM (3 times) and the combined

20  organic layers were dried (MgSQO.) and subsequently concentrated under reduced
pressure. The resulting oil was purified by silica gel chromatography giving

compound 5 in a yield of 50-90%.

General procedure for the synthesis of compounds 6. Compound 5 was

25  suspended in concentrated hydrochloric acid (10eq, 12N). The mixture was
heated (in steps of 10°C per 30 minutes) to 80°C. The mixture starts to foam
heavily, so allow enough volume in the starting reaction vessel. After 45 minutes,
the mixture was cooled to 0°C and neutralized with 50wt% solution of NaOH
(exothermic). After stirring overnight at room temperature, the resulting solid

30  material was collected by filtration and washed with 0.1M NaOH. The lLight
brown material was purified by Soxhlet extraction in EtOAc giving 6 as beige

solid which was used in the next step without further purification.

General procedure for the introduction of the protected carboxylic acid

35  tails (7).




-(CH2)3- COCH 1,35 66 71 2F- phenyl CH20 HC O H A -(CH2)2- COOH 1,32 72
2F- phenyl CH20 HC 0 HD -(CH2)2- COCOH 1,36 73 2F- phenyl CH20 2F C 0 H B
- (CH2) 3- wWOp21008%374 4CF3- phenyl CH20 H C 0 H B - ( CH2PRT/ERADH 041586 phenyl
CH20 HC OHB -CH2- CH(CH3)- 1,46 76 phenyl CH20 H C 0 H B - CH(CH3) -

CH2- COOH 1, 46 77

23

a) introduction of the propionic acid t-butyl ester. Compound 6 was suspended in

methanol (4ml/mmol) and DIPEA was added (1.05 eg). To the mixture was added

t-butyl acrylate (1.2eq) and the mixture was refluxed for 16 hrs. Conversion was
checked by TLC analysis. The solvents were evaporated and the residue was

5  redissolved in EtOAc and extracted with a 5% solution of NaHCOQOs.The organic
layer was dried (MgS0O4), concentrated in vacuo and the residue was purified by
silica gel column chromatography to give pure 7a.

b) Introduction of the 2-methyl-propionic acid t-butyl ester. Compound 6 was

suspended in DMF (6ml/mmol). To this suspension was added 1,8—

10  diazabicyclo[5.4.0Jundec-7-ene (3eg) and t-butyl methacrylate (2eq). The mixture
was heated at 125°C for 16-100hrs. The solution was cooled and 5% NaHCOs was
added (15ml/mmol) and extracted with EtOAc. The organic layer was washed
with water (4x), dried on MgSOs4, concentrated in vacuo and the residue was
purified by silica gel column chromatography to give pure 7b.

15  ¢) Introduction of the 3-butyric acid t-butyl ester. Compound 6 was suspended in

1,2-dichloroethane (6ml/mmol). To this suspension was added t-butylacetoacetate
(1leq) and sodium triacetoxy borohydride (1.4eq). The mixture was stirred at room
temperature for 16hrs. If the reaction was not complete, another portion of t-
butylacetoacetate (leq) and sodium triacetoxy borohydride (1.4eq) was added. To

20  the solution was added 5% NaHCOs (15ml/mmol) and the mixture was extracted
with DCM. The combined organic layers were dried on Na2SO4, concentrated in
vacuo and the residue was purified by silica gel column chromatography to
furnish pure 7c.

d) ) Introduction of the 4-butyric acid t-butyl ester. Compound 6 was suspended

25  in acetonitril (3ml/mmol). To this suspension was added potassium carbonate
(2eq), t-butyl 4-bromo-butanoate (1.1eq) and potassium iodide (1.1 eq). The
mixture was stirred at room temperature for 16hrs after which time TLC
analysis revealed complete reaction. The mixture was concentrated in vacuo and
the residue was dissolved in EtOAc, washed with 5% NaHCO3 (15ml/mmol). The

30  organic layer was dried on Na2SOa4, concentrated in vacuo and the residue was

purified by silica gel column chromatography to yield 7d.

General procedure for the introduction of the benzyl ether moiety in 7

to compound 9. A solution of compound 7, the properly substituted benzyl

35  alcohol (1.1eq), palladium(II) acetate (0.02eq), 2-dit-butylphosphino-3,4,5,6-




4C1- phenyl CH20 HC OB -CH2- CH(CH3)- 1,56 78 4Cl- phenyl CH20 HC OHB
-CH2- C(CH3)2- 1,76 79 2F- phenyl cyclo- ()ropy HC O HB -(CH2)2- COCH
1,46 80 20 2pten0y3i730CH2 H C O H B - (CH2) 2- COOH 1, 39 81prphmargd110k386 2F N O
B -(CH2)3- COCH 1,54 82 phenyl CECHCO HE -(CH2)2- COOH 1,63 83 2F-
phenyl CE CH C
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tertamethyl-2’,4’,6’-triisopropyl-1,1’biphenyl (0.02eq), cesium carbonate (1.5eq) in
degassed toluene (4ml/mmol) was heated at 75°C for 16 hrs. Conversion was
checked by TLC analysis. The solution was cooled to room temperature, diluted
with DCM, filtered and concentrated in vacuo. The residue was purified by silica

5  gel column chromatography to give compound 9 in yields varying from 30-80%.

General procedure for the conversion of the bromine derivatives 7 to

the phenol derivatives 8. Compound 7 was dissolved in toluene (8mml/mmol)

and to the solution was added potassium hydroxide (2eq, 11.7N) and the solution
10  was degassed. To the solution was added 2-dit-butylphosphino-2’,4’,6'-
triisopropylbiphenyl (0.06eq) and tris-(dibenzylideneaceton)-dipalladium(0)
(0.03eq). The mixture was stirred at 60°C for 1.25hrs. The mixture was allowed to
reach room temperature, diluted with EtOAc and washed with 5% NaHCO3
solution (10ml/mmol). The organic layers were dried on MgSQs, filtered and
15  concentrated in vacuo. The residue was purified by silica gel column

chromatography to give compound 8 in yields varying from 25-85%.

General procedure for the conversion of the phenol 8 to benzyl ethers 9.

Method A) Compound 8 was dissolved in DCM/water, 2/1, v/v (4ml/mmol) and to

20  this solution was added sodium hydroxide (2N, 3eq). To this mixture were added
tetrabutylammonium bromide (0.1eq) and the properly substituted benzyl
bromide (1.1eq). The mixture was stirred for 16hrs at room temperature after
which time TLC analysis showed complete reaction. The mixture was diluted
with DCM (15ml/mmol), the layers were separated and the water layer was

25  extracted with DCM. The organic layers were dried on MgSQOs, filtered and
concentrated in vacuo. The residue was purified by silica gel column
chromatography to give compound pure 9 in yields varying from 80-90%.
Method B) Compound 8 was dissolved in N,N’-dimethylacetamide (4ml/mmol)
and to this solution was added triphenylphosphine (1.25eq) and diisopropyl

30  azodicarboxylate (1.25eq) and the properly substituted benzyl alcohol (1.2eq). The
mixture was stirred at room temperature for 16hrs after which time TLC
analysis showed complete reaction. The mixture was diluted with diethyl ether
and washed with water (3x). The combined organic layers were dried on MgSQa,
filtered and concentrated in vacuo. The residue was purified by silica gel column

35 chromatography to give compound 9 in yields varying from 70-90%.



0 HE -(CH2)2- COOH 1,65 84 3F,5C1- phenyl CH20 HC O H B - (CH2)2- COOH 1,8
85 4CF3- phenyl CH20 2F N O B -(CH2)3- COOH 1,77 86 4Cl- phenyl CH20 2F N
0 B -(CHEP2012000H31, 65 87 2F- phenyl CH20 2F N O B - ( CEDEP201006}sd, 58 88
2' 3-di F- phenyl CH20 2F N O B -(CH2)3- COOH 1,59 89 2F- phenyl CH20 2CH3 N
0 B -(CH2)3-

25

General procedure for the acidic deprotection of compounds 9 to 1.

Compound 9 was dissolved in a solution of HCl in 1,4-dioxan (4N, 45eq) and the
mixture was stirred at room temperature for 24 hrs. Heating at 50°C was applied
5  when needed to push the reaction to completion. The solvents were evaporated
and diisopropyl ether was added to precipitate the product. The white solid
material was filtered and dried in vacuo to give compound 1 in a yield varying

from 80-100%.

10  General procedure for the synthesis of the BOC protected derivatives of
6. To a suspension of compound 6 in DCM (6ml/mmol) were added DIPEA (1eq),
dimethylamino pyridine (DMAP, 0.05eq) and di-t-butyl dicarbonate (1.1eq). The

mixture was stirred at room temperature for 16hrs after which time TLC
analysis revealed complete reaction. The reaction mixture was washed with 5%
15 ag. NaHCOs solution and the resulting water layers were extracted with DCM.
The combined organic layers were dried on MgSQOy4, filtered and concentrated in
vacuo. The residue was purified by silica gel column chromatography to give

compound 10 in yields varying from 70-90%.

20 General procedure for the synthesis of compounds 11. Compound 10 was

dissolved in 1,4-dioxan/water, 1/1, v/v (2ml/mmol) and to the solution was added
potassium hydroxide (4eq, 11.7N) and the solution was degassed. To the solution
was added 2-dit-butylphosphino-2’,4’,6’-triisopropylbiphenyl (0.04eq) and tris-
(dibenzylideneaceton)-dipalladium(0) (0.02eq). The mixture was stirred at 80°C
25  for 16hrs. The mixture was cooled to room temperature, diluted with EtOAc,
acidified to pH 6 with 0.1N HCI and extracted with EtOAc. The organic layers
were dried on MgSOy,, filtered and concentrated in vacuo. The residue was
purified by silica gel column chromatography to give pure compound 11 in yields
varying from 60-95%.
30
General procedure for the synthesis of the benzyl ether derivatives 12.

Method A) Compound 11 was dissolved in DCM/water, 2/1, v/v (4ml/mmol) and to

this solution was added sodium hydroxide (2N, 3 eq). To this mixture were added
tetrabutylammonium bromide (0.1eq) and the properly substituted benzyl

35  bromide (1.1eq). The mixture was stirred for 16hrs at room temperature after



COOH 1,61 90 phenyl CH20 2CH3 N O B -(CH2)3- COOH 1,69 91 4Cl- phenyl CH20
2CH3 N O B -(CH2)3- COOH 1,75 92 2' 3-di F- phenyl 0 2CH3 N O B -(CH2) 3-
COOH 1, 7WO0B/43B8F- phenyl 0 2CH3 N O B - (CH2) 3- COORCI/ER2614/04165G-
phenyl 0 2CH3 N O B -(CH2)3- COOH 1,98 95 2CH3- phenyl 0 HN O B -(CH2) 2-
COOH 2, 09* 96 4CH3- phenyl

26

which time TLC analysis showed complete reaction. The mixture was diluted
with DCM (15ml/mmol), the layers were separated and the water layer was
extracted with DCM. The organic layers were dried on MgSQy, filtered and
concentrated in vacuo. The residue was purified by silica gel column
5  chromatography to give compound 12 in yields varying from 80-90%.

Method B) Compound 11 was dissolved in N,N’-dimethylacetamide (4ml/mmol)
and to this solution was added triphenylphosphine (1.25eq), diisopropyl
azodicarboxylate (DIAD, 1.25eq) and a properly substituted benzyl alcohol
(1.2eq). The mixture was stirred for 16hrs at room temperature after which time

10  TLC analysis showed complete reaction. The mixture was diluted with diethyl
ether and washed with water (3x). The combined organic layers were dried on
MgSO0., filtered and concentrated in vacuo. The residue was purified by silica gel
column chromatography to give compound 12 in yields varying from 70-90%.
Method C) Compound 10 was dissolved in toluene (8mml/mmol) and to the

15  solution was added potassium hydroxide (2eq, 11.7N) and the solution was
degassed. To the solution was added properly substituted benzyl bromide (1.1eq),
2-di-t-butylphosphino-2’,4’,6-triisopropylbiphenyl (0.06eq) and tris-
(dibenzylideneaceton)-dipalladium(0) (0.03eq). The mixture was stirred at 60°C
for 1.25hrs. The mixture was cooled to room temperature, diluted with EtOAc

20 and washed with 5% NaHCOs solution (10ml/mmol). The organic layers were
dried on MgSOys, filtered and concentrated in vacuo. The residue was purified by
silica gel column chromatography to give compound 12 in yields varying from 30-

80%.

25  General procedure for the deprotection of compounds 12 to 13.

Compound 12 was dissolved in DCM (10ml/mmol) and trifluoroacetic acid (10eq)
was added. The solution was refluxed for 16hrs after which time TLC analysis
showed complete reaction. The mixture was neutralized with 5% aq. NaHCOs.
The mixture was extracted with DCM (3x) and the combined organic layers were
30  washed with brine, dried on Na2SOsand concentrated in vacuo to give compound

13 which was used in the next step without further purification.

General procedure for the introduction of the protected carboxylic acid

tails (9) starting from compound 13.




CH20 HN O B -(CH2)2- COOH 1,97* 97 4CH30- phenyl CH20 HN O B -(CH2)2-
COCH 1,93* 67 98 4CF3- phenyl CH20 HN O B -(CH2)2- COCH 2,1* 99 4CF30-
phenyl CHRO 2p12008373B - (CH2) 2- COOH 2, 08* 100 4F- phenyl PCHIP2H1M6 1586 B
-(CH2)2- COCH 1,98* 101 3CH30- phenyl CH20 HN O B -(CH2)2- COOH 1, 86* 102
3F- phenyl CH20 H
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a) introduction of the propionic acid t-butyl ester. Compound 13 was suspended in

methanol (4ml/mmol) and DIPEA was added (1.05eg). To the mixture was added

1.2eg of t-butyl acrylate and the mixture was refluxed for 16 hrs. Conversion was
checked by TLC analysis. The solvents were evaporated and the residue was

5  redissolved in EtOAc and extracted with a 5% solution of NaHCOs .The organic
layer was dried (MgS0O4), concentrated in vacuo and the residue was purified by
silica gel column chromatography to give pure 9a.

b) Introduction of the 2-methyl-propionic acid t-butyl ester. To a solution of

compound 13 in DMF (6ml/mmol) in a pyrex bottle was added 1,8—

10  diazabicyclo[5.4.0Jundec-7-ene (3eg) and t-butyl-methacrylate (2eq). The mixture
was heated at 125°C for 100hrs. The solution was cooled and 5% NaHCOs was
added (15ml/mmol) and extracted with diethyl ether/EtOAc, 1/1, v/v. The organic
layer was washed with water (4x), dried on MgSOs4, concentrated in vacuo and
the residue was purified by silica gel column chromatography to give pure 9b.

15 ¢) Introduction of the 3-butyric acid t-butyl ester. Compound 13 was suspended in

1,2-dichloroethane (6ml/mmol). To this suspension was added t-butylacetoacetate
(1leq) and sodium triacetoxy borohydride (1.4eq). The mixture was stirred at room
temperature for 16hrs. If the reaction was not complete, another portion of t-
butylacetoacetate (leq) and sodium triacetoxy borohydride (1.4eq) was added.

20  After complete reaction, the solution was diluted with 5% NaHCOs (15ml/mmol)
and the mixture was extracted with DCM. The combined organic layers were
dried on Na2SQ4, concentrated in vacuo and the residue was purified by silica gel
column chromatography to furnish pure compound 9c.

d) ) Introduction of the 4-butyric acid t-butyl ester. Compound 13 was suspended

25  in acetonitril (3ml/mmol). To this suspension were added potassium carbonate
(2eq), t-butyl 4-bromo-butanoate (1.1eq) and potassium iodide (1.1eq). The
mixture was heated at room temperature for 16hrs after which time TLC
analysis revealed complete reaction. The mixture was concentrated in vacuo and
the residue was dissolved in EtOAc, washed with 5% NaHCOs (156ml/mmol). The

30  organic layer was dried on Na2SOa4, concentrated in vacuo and the residue was

purified by silica gel column chromatography to yield compound 9d.

General procedure for the synthesis of 2-(4-Bromo-phenyl)-oxazolo[4.5-
c]pyridine 17. To a cooled (0°C) suspension of commercially available 4-hydroxy-
35  3-amino-pyridine in DCM (14, 6ml/mmol) was added triethyl amine (1.25eq) and




NO B-(CH2)2- COCH 1,87* 103 3CF30- phenyl CH20 HNO B -(CH2)2- COOH 2*
104 3CF3- phenyl CH20 HN O B -(CH2)2- COOH 2,04* 105 2' 6di F- phenyl CH20
HNO BWwWOCH2@437600H 1, 82* 106 2' 5di F- phenyl CH20 H RCO/EPR14(06¥38§ 2- COOH
1,83* 107 2F, 6Cl- phenyl CH20 HN O B -(CH2)2- COOH 1,84* 108 2'3' 6tri F-
phenyl CH20 HN O B
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a solution of properly substituted benzoyl chloride 15 (leq, 0.3M in DCM). The
reaction mixture was allowed to reach room temperature and the mixture was
stirred for 16 to 64hrs after which time TLC analysis showed complete reaction.
The mixture was filtered, washed with DCM and ether to furnish 16 as a solid
5  material (50-80% yield) which was used in the next step without further

purification. Hexachloroethane (2.5eq) was dissolved in DCM and triphenyl
phosphine (3eq) and triethyl amine (8eq) was added. The mixture was stirred for
10 minutes at room temperature and compound 16 was added slowly in 5 equal
portions. The mixture was stirred at room temperature for 64 hrs after which

10  time TLC analysis (DCM/MeOH, 97/3, v/v) revealed complete reaction. The
solution was concentrated and the residue was suspended in DCM. The mixture
was filtered and the residue washed with DCM and diethyl ether to give 17 in a
yield of 30-80%.

15 General procedure for the synthesis of compounds 19.To a solution of

compound 17 in DMF was added iodomethane (4eg) and the mixture was stirred
for 16hrs. The mixture was concentrated in vacuo and the residue was stirred in
EtOAc to give 18 as a white solid. Compound 18 was dissolved in methanol
(10ml/mmol) and the solution was cooled to 0°C. Sodium borohydride (2eg) was
20  added and the mixture was stirred at 0°C for 2 hrs after which time it was
allowed to reach room temperature and stirring was continued for 16 hrs. Water
was added (Iml/mmol) and the mixture was stirred for 5 minutes. The mixture
was co-evaporated with acetonitril and the residue was purified by silica gel
column chromatography to yield compound 19 in 50-90%.
25
General procedure for the synthesis of compounds 20.To a cooled (0°C)

solution of compound 19 in 1,2-dichloroethane (10ml/mmol) was added DIPEA

(2eq). At 0°C 1-chloroethyl chloroformate (3eq) was added and the mixture was
stirred for 10 minutes at 0°C after which time the temperature was raised to
30  reflux temperature. After 2hrs, the mixture was concentrated in vacuo and the
residue was dissolved in methanol (10ml/mmol). The solution was stirred for
48hrs at room temperature. Removal of the solvent resulted in the isolation of

compound 20 in a yield of 70-90%.



-(CH2)2- COOH 1, 82* 109 3' 4di F- phenyl CH20 HN O B -(CH2)2- COOH 1, 84*
110 2' 4di F- phenyl CH20 HN 0 B -(CH2)2- COOH 1, 84* 111 3CH3- phenyl CH20
HNO BWOGH2®437600H 1, 86* 112 3' 5di F- phenyl CH20 H RCO/EPBI0GIS8) 2- COOH
1, 85*% 113 2CF3- phenyl CH20 HN 0 B -(CH2)2- COOH 1, 88* 114 3' 4di F- phenyl
CH20 2F N O B -(CH2)3- COOH 1,68 115
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General procedure for the synthesis of compounds 21.

a) introduction of the propionic acid t-butyl ester.

Compound 20 was suspended in methanol (10ml/mmol) and DIPEA was added
5  (2.05 eg). To the mixture was added 1.2eg of t-butyl acrylate and the mixture was

refluxed for 16 to 120hrs. Conversion was checked by TLC analysis and when
needed additional reagents were added to push the reaction to completion. The
solvents were evaporated and the residue was redissolved in EtOAc and
extracted with a 5% solution of NaHCOs.The organic layer was dried (MgSQOs4),

10  concentrated in vacuo and the residue was purified by silica gel column
chromatography to give 21a in yields varying from 50-90%

b) Introduction of the 2-methyl-propionic acid t-butyl ester.

To a solution of compound 20 in DMF (6ml/mmol) was added 1,8—
diazabicyclo[5.4.0]undec-7-ene (DBU, 3eg) and t-butylmethacrylate (5eq). The

15  mixture was heated at 125°C for 100hrs. The solution was cooled and 5%
NaHCOs was added (156ml/mmol) and extracted with diethyl ether/EtOAc, 1/1,
v/v. The organic layer was washed with water (4x), dried on MgSOQOs, concentrated
in vacuo and the residue was purified by silica gel column chromatography to
give pure 21b.

20  ¢) Introduction of the 3-butyric acid t-butyl ester.

Compound 20 was suspended in 1,2-dichloroethane (8ml/mmol). To this
suspension were added t-butylacetoacetate (1.4eq), acetic acid (leg) and sodium
triacetoxy borohydride (1.8eq). The mixture was stirred at room temperature for
16hrs. If the reaction was not complete, another portion of t-butylacetoacetate

25  (leq) and sodium triacetoxy borohydride (1.4eq) was added. After complete
reaction, the solution was diluted with 5% NaHCOS3 (156ml/mmol) and the
mixture was extracted with DCM. The combined organic layers were dried on
Na2S0., concentrated in vacuo and the residue was purified by silica gel column
chromatography to furnish pure compound 21c.

30 d)) Introduction of the 4-butyric acid t-butyl ester.

Compound 20 was suspended in DMF (5ml/mmol). To this suspension was added
potassium carbonate (3eq) and t-butyl 4-bromobutanoate (3eq). The mixture was
heated at 80°C for 16hrs after which time TLC analysis revealed complete

reaction. The mixture was concentrated in vacuo and the residue was purified by

35  silica gel column chromatography to yield 21d.



2F- phenyl CH20 2CH3 N O B -(CH2)2- COOH 1,53 116 phenyl CH20 2CH3 N O B
-(CH2)2- COOH 1,53 117 4Cl- phenyl CH20 2CH3 N O B -(CH2)2- COOH 1,59 118
2' 3di F- pweryl2/os@e 2CH3 N O B -(CH2)2- COOH 1,52 119 BCadipEeiifbessy| CH20
2CH3 N O B -(CH2)2- COOH 1,74 120 4CF3- phenyl CH20 2CH3 N O B - (CH2) 2-
COOH 1,8 121 4CH3- phenyl CH20 2F N
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General procedure for the synthesis of compounds 22. Compound 21 was

dissolved in acetonitril (25mml/mmol) and to the solution was added powdered
potassium hydroxide (2eq) and the solution was degassed. To the solution was
5 added 2-dit-butylphosphino-3,4,5,6-tetramethyl-2’,4’,6’-triisopropyl-1,1-biphenyl

(0.06eq) and tris-(dibenzylideneaceton)-dipalladium(0) (0.03eq). The mixture was
stirred at 60°C for 4hrs. The mixture was cooled to room temperature and
concentrated in vacuo. The residue was dissolved in DCM and washed with 0.1M
HCI and water. The water layers were extracted with DCM and the combined

10  organic layers was dried on MgS0O4. Compound 22 was obtained after silica gel

column chromatography in yields varying from 30-70%.

General procedure for the introduction of the benzyl ether moiety in 21

to compound 23. A solution of compound 21, the properly substituted benzyl
15  alcohol (2eq), palladium(II) acetate (0.02eq), 2-dit-butylphosphino-3,4,5,6-

tetramethyl-2’,4’,6’-triisopropyl-1,1’biphenyl (0.02eq), cesium carbonate (1.5eq) in
degassed toluene (3ml/mmol) was heated at 75°C for 16 hrs. Conversion was
checked by TLC analysis. The solution was cooled to room temperature, diluted
with DCM, filtered and concentrated in vacuo. The residue was purified by silica
20  gel column chromatography to give compound pure 23 in yields varying from 30-

80%.

General procedure for the conversion of the phenol 22 to benzyl ethers
23.
25  Method A) Compound 22 was dissolved in DCM/water, 2/1, v/v (4ml/mmol) and to

this solution was added sodium hydroxide (2N, 3 eq). To this mixture were added
tetrabutylammonium bromide (0.1eq) and a properly substituted benzyl bromide
(1.1eqg). The mixture was stirred for 16hrs at room temperature after which time
TLC analysis showed complete reaction. The mixture was diluted with DCM

30 (15ml/mmol), the layers were separated and the water layer was extracted with
DCM. The organic layers were dried on MgSQOs4, filtered and concentrated in
vacuo. The residue was purified by silica gel column chromatography to give
compound pure 23 in yields varying from 80-90%.
Method B) Compound 22 was dissolved in dry DCM (15ml/mmol) and to this

35  solution were added triphenylphosphine (1.8eq) and the properly substituted



0 B -(CH2)2- COOH 1,86* 122 4CF3- phenyl CH20 2F NO B -(CH2)2- COCH
1,89* 123 4CF30- phenyl CH20 2F N O B -(CH2)2- COCH 1,93* 124 4F- phenyl
CH20 2F NvO 20B/00433B12) 2- COOH 1, 83* 68 125 3CH30- phenylPCCHPR012/661889 B
-(CH2) 2- COOH 1,82* 126 3F- phenyl CH20 2F NO B -(CH2)2- COCH 1, 82* 127
4C1- phenyl CH20 2F N O
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benzyl alcohol (1.8eq). To this mixture was added diisopropyl azodicarboxylate
(1.8eq) and the mixture was stirred for 16hrs at room temperature after which
time TLC analysis showed complete reaction. The mixture was concentrated in
vacuo. The residue was purified by silica gel column chromatography to give
5  compound pure 23 in yields varying from 70-90%.

Method C) PS-TBD (3.7 eq.) resin was incubated with a solution of 22 (1.1eg) in 1
mL of acetonitril for 1.5h at 50 °C. Thereafter, the properly substituted benzyl
bromide (1.10 eq.) in acetonitril was added. Subsequently, the reaction mixture
was shaken and heated at 75 °C for 16hrs. Next, the solvent was removed by

10 filtration and the resin was washed with 3 x 2.5 mL ACN. The combined organics
were concentrated in vacuo, followed by flash column chromatography on silica to

give compound 23 in yields varying from 60-95%.

General procedure for the deprotection of 23 to compounds 2. Compound

15 283 was dissolved in a solution of HCI in 1,4-dioxan (4N, 100eq) and the mixture

was stirred for 16 hrs at room temperature. Heating at 50°C was applied when
needed to push the reaction to completion. The solvents were evaporated and
diisopropyl ether was added to precipitate the product. The white solid material
was filtered and dried in vacuo to give compound 2 in a yield varying from 70-

20 100%.

General procedure for the synthesis of compounds 25. To a cooled (0°C)

suspension of commercially available 4-hydroxy-3-amino-pyridine (14) in
acetonitril (15ml/mmol) was added a properly substituted 4-benzyloxy-benzoic
25  acid (24, leq), triphenylphosphine (3eq) and trichloroacetonitril (3eq). The
reaction mixture was allowed to reach room temperature and the mixture was
stirred for 16 to 64hrs at 80°C. The mixture was concentrated in vacuo and the
residues was dissolved in DCM and washed with 2N NaOH (3x). The combined
water layers were extracted with DCM and the organic layers dried (Na2S04) to

30  give crude 25 as oil which was used in the next step without further purification.

General procedure for the synthesis of compounds 26. To a solution of

compound 25 in DMF (5ml/mmol) was added iodomethane (4eg) and the mixture
was stirred for 16hrs. The mixture was concentrated in vacuo and the residue

35 was stirred in EtOAc to give the quaternary salt of 25 as a white solid. The crude



B - (CH2)2- COCH 1,88* 128 3CF30- phenyl CH20 2F N O B -(CH2)2- COCH 1, 91*
129 2F- phenyl CH20 2F N O B -(CH2)2- COOH 1,82* 130 3CF3- phenyl CH20 2F
NO B -(WB2)2/00CH 1, 9% 131 2CH3- phenyl CH20 2F N O PBTAPOM2)RISSCOOH
1,85*% 132 2' 6di F- phenyl CH20 2F N O B -(CH2)2- COOH 1, 8* 133 2' 5di F-
phenyl CH20 2F N O B -(CH2)2- COOH 1, 84*
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material was dissolved in methanol (10ml/mmol) and the solution was cooled to
0°C. Sodium borohydride (2.5eg) was added and the mixture was stirred at 0°C
for 2 hrs after which time it was allowed to reach room temperature and stirring
was continued for 16-64 hrs. Water was added (1ml/mmol) and the mixture was
5  stirred for 5 minutes. The mixture was concentrated in vacuo, the residues
suspended in 2 N NaOH (5ml/mmol) and extracted with DCM (3x). The
combined organic layers were dried (Na2S04) and concentrated to give crude 26

as a yellow solid which was used in the next step without further purification.

10  General procedure to compounds 27. To a cooled (0°C) solution of compound

26 in 1,2-dichloroethane (10ml/mmol) was added DIPEA (2eq) and 1-chloroethyl

chloroformate (3eq) was added. The mixture was stirred for 10 minutes at 0°C
after which time the temperature was raised to reflux temperature. After 4hrs,
the mixture was allowed to reach room temperature and stirring was continued
15  for 16hrs. The mixture was concentrated in vacuo and the residue was dissolved
in methanol (10ml/mmol). The solution was stirred for 16-48hrs at room
temperature. Removal of the solvent resulted in the isolation of crude 27 in an

overall yield of 20-40% based on 25.

20 General procedure for the introduction of the protected carboxylic acid

tails (to 23) starting from compound 27.

a) introduction of the propionic acid t-butyl ester.

Compound 27 was suspended in methanol (4ml/mmol) and DIPEA was added
(1.05 eg). To the mixture was added 1.2eg of t-butyl acrylate and the mixture was

25  refluxed for 16 hrs. Conversion was checked by TLC analysis. The solvents were
evaporated and the residue was redissolved in EtOAc and extracted with a 5%
solution of NaHCOs .The organic layer was dried (MgSO4), concentrated in vacuo
and the residue was purified by silica gel column chromatography to give pure
23a.

30  Db) Introduction of the 2-methyvl-propionic acid t-butyl ester.

To a solution of compound 27 in DMF (6ml/mmol) was added 1,8—
diazabicyclo[5.4.0]undec-7-ene (3eg) and t-butylmethacrylate (4eq). The mixture
was heated at 125°C for 100hrs. The solution was cooled and 5% NaHCOs was
added (15ml/mmol) and extracted with diethyl ether/EtOAc, 1/1, v/v. The organic



134 2F, 6C1-

phenyl CH20 2F N O B -(CH2)2- COOH 1,89* 135 2' 3' 6trj

CH20 2F N O B -(CH2)2- COOH 1,84* 136 2' 6di C1- phenyl CH20 2F N O
- (CH2) 2- QOopI210&Fs 137 2' 3di F- phenyl CH20 2F N O B - PCHIP201106038b 1, 84*

138 3' 4di F-

phenyl CH20 2F N O B -(CH2)2- COOH 1, 86* 139 2' 4di F-

CH20 2F N O B -(CH2)2- COOH 1,86* 140 2' 5di C1- phenyl CH20
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layer was washed with water (4x), dried on MgSOs4, concentrated in vacuo and
the residue was purified by silica gel column chromatography to give pure 23b.

¢) Introduction of the 3-butvric acid t-butyl ester.

Compound 27 was suspended in 1,2-dichloroethane (6ml/mmol). To this
suspension was added t-butylacetoacetate (1leq) and sodium triacetoxy
borohydride (1.4eq). The mixture was stirred at room temperature for 16hrs. If
the reaction was not complete, another portion of t-butylacetoacetate (1eq) and
sodium triacetoxy borohydride (1.4eq) was added. After complete reaction, the
solution was diluted with 5% NaHCOs (156ml/mmol) and the mixture was
extracted with DCM. The combined organic layers were dried on Na2SOa,
concentrated in vacuo and the residue was purified by silica gel column
chromatography to furnish pure compound 23c.

d) ) Introduction of the 4-butyric acid t-butyl ester.

Compound 27 was suspended in acetonitril (3ml/mmol). To this suspension was
added potassium carbonate (2eq), t-butyl 4-bromobutanoate (1.1eq) and
potassium iodide (1.1 eq). The mixture was heated at room temperature for 16hrs
after which time TLC analysis revealed complete reaction. The mixture was
concentrated in vacuo and the residue was dissolved in EtOAc, washed with 5%
NaHCOs (156ml/mmol). The organic layer was dried on Na2SQa, concentrated in
vacuo and the residue was purified by silica gel column chromatography to yield
23d.

e) ) Introduction of the 3-cyclobutanecarboxylic acid.

Compound 27 was suspended in 1,2-dichloroethane (20ml/mmol). To this
suspension was added 3-oxocyclobutanecarboxylic acid (1.3eq) and sodium
triacetoxy borohydride (1.6eq). The mixture was stirred at room temperature for
16hrs. If the reaction was not complete, another portion of 3-
oxocyclobutanecarboxylic acid (1.3eq) and sodium triacetoxy borohydride (1.6eq)
was added. After complete reaction, the solution was diluted with 5% NaHCOs
(156ml/mmol) and the mixture was extracted with DCM. The combined organic
layers were dried on Na2SO4, concentrated in vacuo and the residue was purified

by silica gel column chromatography to furnish pure compound 2e.

General procedure for the hvdrogenation of 23 to compound 22. To a

solution of compound 23 in ethanol (10ml/mmol) was added palladium hydroxide

on carbon (20%, 0.22eg). Hydrogenation was started under atmospheric pressure

F- phenyl
B

phenyl



2F NO B -(CH2)2- COOH 1,91* 141 3CH3- phenyl CH20 2F NO B -(CH2)2- COCH
1,86* 142 3'5di F- phenyl CH20 2F N O B -(CH2)2- COOH 1, 84* 143 2Cl- phenyl
CH20 2F NvO 20B/00433B12) 2- COOH 1, 9* 144 2CF3- phenyl CH20PREF/ER2@1/08158¢ CH2) 2-
COCH 1, 89* 145 3' 4di C1- phenyl CH20 2F N O B -(CH2)2- COOH 1, 95* 146
phenyl CH20 HN O B
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of hydrogen. Stirring was continued for 16hrs at room temperature. The mixture
was filtered over Hyflo and the residue washed with ethanol. The filtrate was

concentrated in vacuo to give compound 22.

5 General procedure for the synthesis of compounds 28. To a suspension of
compound 20 in DCM (6ml/mmol) were added DIPEA (1eq), dimethylamino
pyridine (DMAP, 0.05eq) and di-t-butyl dicarbonate (1.1eq). The mixture was

stirred at room temperature for 16hrs after which time TLC analysis revealed
complete reaction. The mixture was concentrated in vacuo. The residue was
10  purified by silica gel column chromatography to give compound pure 28 in yields

varying from 70-90%.

General procedure for the synthesis of compounds 29. Compound 28 was

dissolved in 1,4-dioxan/water, 1/1, v/v (10ml/mmol) and to the solution was added

15  potassium hydroxide (4eq, 11.7N) and the solution was degassed. To the solution
was added 2-di-t-butylphosphino-2’,4’,6 - triisopropylbiphenyl (0.04eq) and tris-
(dibenzylideneaceton)-dipalladium(0) (0.02eq). The mixture was stirred at 80°C
for 16hrs. The mixture was cooled to room temperature, diluted with EtOAc,
acidified to pH 6 with 0.1N HCI and extracted with EtOAc. The organic layers

20  were dried on MgSOy4, filtered and concentrated in vacuo. The residue was
purified by silica gel column chromatography to give compound pure 29 in yields

varying from 60-95%.

General procedure for the synthesis of the benzyl ether derivatives 30.

25  Method A) Compound 29 was dissolved in DCM/water, 2/1, v/v (4ml/mmol) and to

this solution was added sodium hydroxide (2N, 3 eq). To this mixture was added
tetrabutylammonium bromide (0.1eq) and the properly substituted benzyl
bromide (1.1eq). The mixture was stirred for 16hrs at room temperature after
which time TLC analysis showed complete reaction. The mixture was diluted
30  with DCM (15ml/mmol), the layers were separated and the water layer was
extracted with DCM. The organic layers were dried on MgSQy, filtered and
concentrated in vacuo. The residue was purified by silica gel column
chromatography to give compound pure 30 in yields varying from 80-90%.
Method B) Compound 29 was dissolved in N,N’-dimethylacetamide (4ml/mmol)
35  and to this solution was added triphenylphosphine (1.25eq), diisopropyl



-CH2- CH(CH3)- 1,48 147 phenyl CH20 HN O D -(CH2)2- COOH 1,28 148 3' 4di F-

phenyl CH20 3Me C O B -(CH2)3- COOH 1,68 149 4CF3- phenyl
- (CH2) 3- QOokI2100683150 2CH3- phenyl

3' 4di F- phenyl CH20 HN O B -(CH2)3- COOH 1,56 69 152 4F- phenyl
0 B -(CH2)3- COH 1,55
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azodicarboxylate (1.25eq) and a properly substituted benzyl alcohol (1.2eq). The
mixture was stirred for 16hrs at room temperature after which time TLC
analysis showed complete reaction. The mixture was diluted with diethyl ether
and washed with water (3x). The combined organic layers were dried on MgSQa,
filtered and concentrated in vacuo. The residue was purified by silica gel column
chromatography to give compound pure 30 in yields varying from 70-90%.
Method C) Compound 28 was dissolved in toluene (8mml/mmol) and to the
solution was added potassium hydroxide (2eq, 11.7N) and the solution was
degassed. To the solution was added properly substituted benzyl bromide (1.1eq),
2-di-t-butylphosphino-2’,4’,6 - triisopropylbiphenyl (0.06eq) and tris-
(dibenzylideneaceton)-dipalladium(0) (0.03eq). The mixture was stirred at 60°C
for 1.25hrs. The mixture was cooled to room temperature, diluted with EtOAc
and washed with 5% NaHCOs solution (10ml/mmol). The organic layers were
dried on MgSQy, filtered and concentrated in vacuo. The residue was purified by
silica gel column chromatography to give compound pure 30 in yields varying

from 30-80%.

General procedure for the deprotection of compounds 30 to 27.

Compound 30 was dissolved in DCM (10ml/mmol) and trifluoroacetic acid (6eq)
was added. The solution was refluxed for 16hrs after which time TLC analysis
showed complete reaction. The mixture was neutralized with 5% aq. NaHCOs.
The mixture was extracted with DCM (3x) and the combined organic layers were
washed with brine, dried on Na2S0O4 and concentrated in vacuo to give compound

27 which was used in the next step without further purification.

§5. SYNTHESES OF SPECIFIC COMPOUNDS
(See Table 1)

All furanyl derivatives from Table 1 could be prepared by following either route A
or B appropriate reagents. The following compounds are typical examples.

All oxazolo derivatives from Table 1 could be prepared by following either route
C, D or E by choosing the appropriate reagents. The following compounds are

typical examples.

CH20 HNO B
CH20 H N 0 B - ( CH2PBI/EPODM041588 151

CH20 H N



153 3' 5di F-

phenyl CH20 HNO B -(CH2)3- COOH 1,48 154 2' 3di F- phenyl

HNO B -CH2- CH(CH3)- 1,32 155 3'4di F- phenyl CH20 H N O B -CH2-

CH( CH3) - wp@812186374CF3- phenyl

CH20

CH20 HN O B -CH2- CH(CrBYAEP2IZR6158Y 4Cl-

phenyl CH20 HNO B -CH2- CH(CH3)- 1,72 158 2F- phenyl CH20 H N O B -CH2-
1,44 159 phenyl CH20 H

CH( CH3) -

10

15

20

25

30

35

36

3-[2-(4-Bromo-phenyl)-2-oxo-ethyl]-4-oxo-piperidine-1-carboxylic acid t-
butyl ester (5, Rb=H). To a solution of 4-oxo-piperidine-1-carboxylic acid t-butyl
ester (4, 104.1g, 522 mmol) in toluene (800ml) was added a catalytic amount of
para-toluenesulphonic acid mono hydrate (0.5g, 2.6 mmol) and pyrrolidine (172.8
ml, 2090mmol). The mixture was heated to reflux under Dean Stark conditions
for 18 hours. The mixture was concentrated under reduced pressure and the
residue was redissolved in toluene (600ml). To this solution was added slowly (in
25 minutes) a solution of 2-bromo-1-(4-bromo-phenyl)-ethanone (3, Rb=H, 145.2g,
522 mmol) in toluene/ DCM (900ml, %, v/v). The mixture was stirred overnight at
room temperature and the resulting white slurry was poured out in water (1.5L).
The water layer was extracted with DCM (3x300ml) and the combined organic
layers were dried (MgSQ0.4) and subsequently concentrated under reduced
pressure. The resulting oil was purified by silica gel chromatography (diethyl
ether/petroleum ether, 2/3, v/v to 100% diethyl ether) giving compound 5 (Rb=H,
166.6g, 87%) as a yellow solid. TLC analysis, Rf 0.3 in diethyl ether/petroleum
ether, 1/1, v/v.

2-[4-Bromo-phenyl]-4,5,6,7-tetrahydro-furo[3,2-c]pyridine (6, Rb=H).
Compound 5 (Rb=H, 166g, 456 mmol) was suspended in concentrated
hydrochloric acid (500ml, 12N, 6mol). The mixture was heated with 10°C per 30
minutes to 80°C. The mixture starts to foam heavily, so allow enough volume in
the starting reaction vessel. After 45 minutes, the mixture was cooled to 0°C and
neutralized with 50 wt% solution of NaOH (exothermic). After stirring overnight
at room temperature, the resulting solid material was collected by filtration and
washed with 250 ml 0.1M NaOH. The light brown material was purified by
Soxhlet extraction in EtOAc giving 6 (Rb=H, 51g, 38%) as a beige solid which was
used in the next step without further purification. LC-MS (Method A): Rt 1.19,
[M+H] 278.

3-[2-(4-Bromo-phenyl)-6,7-dihydro-4H-furo[3,2-c]pyridine-5-yl]-propionic
acid t-butyl ester (7a, Rb=H). Compound 6 (Rb=H, 1.46g, 5mmol) was
suspended in methanol (30ml) and DIPEA was added (0.91ml, 1.05 eg). To the
mixture was added t-butyl acrylate (0.88ml, 1.2eq) and the mixture was refluxed
for 16 hrs. Conversion was checked by TLC analysis (diethyl ether/petroleum

ether, 1/1, v/v). The solvents were evaporated and the residue was redissolved in



NO B -CH(CH3)- CH2-COOH 1,87* 160 4CF3- phenyl
CH2- COOH 2, 03* 161 4CF30- phenyl CH20 H N O B - CH(CH3)- CH2- COOH 2, 03*
CH2- COOH 1, 89* 163 3EEBEP2qahemsks CH20 H
NO B -CH(CH3)- CH2-COOH 1,85* 164 3F- phenyl CH20 HN O B - CH( CH3) -

4F- phenyWoCH2MOES™I 0 B - CH( CH3) -

CH2- COOH 1, 89* 165 4Cl- phenyl CH20 HN 0 B
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EtOAc and extracted with a 5% solution of NaHCOs .The organic layer was dried
(MgS0s4), concentrated in vacuo and the residue was purified by silica gel column
chromatography (diethyl ether/petroleum ether, 2/3 to 1/1, v/v) to give pure 7a
(Rb=H, 1.75¢g, 86%) as a white solid. LC-MS (Method A): Rt 1.38, [M+H] 407.

3-[2-(4-Hydroxy-phenyl)-6,7-dihydro-4H-furo[3,2-c]pyridine-5-yl]-
propionic acid t-butyl ester (8a, Rb=H). Compound 7a (Rb=H, 3.85¢g,
9.5mmol) was dissolved in toluene (80ml) and to the solution was added
potassium hydroxide (2eq, 11.7N) and the solution was degassed. To the solution
was added 2-di-t-butylphosphino-2’,4’,6 - triisopropylbiphenyl (0.24g, 0.57mmol,
0.06eq) and tris-(dibenzylideneaceton)-dipalladium(0) (0.26¢g, 0.28mmol, 0.03eq).
The mixture was stirred at 60°C for 1.25hrs. The mixture was cooled to room
temperature, diluted with EtOAc and washed with 5% NaHCOs solution
(10ml/mmol). The organic layers were dried on MgSOs4, filtered and concentrated
in vacuo. The residue was purified by silica gel column chromatography (diethyl
ether/ petroleum ether, 1/1, v/v, Rf 0.1) to give pure compound 8a (Rb=H, 1.86¢g,
57%) as a yellow solid. LC-MS (Method A): Rt 1.14, [M+H] 344.

3-{2-[4-(2-Fluoro-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridine-
5-yl}-propionic acid t-butyl ester (9a, Ra=2F, Rb=H). Compound 8a (Rb=H,
1.24¢g, 3.61mmol) was dissolved in N,N-dimethylacetamide (10ml) and to this
solution was added triphenylphosphine (1.33g, 5.06mmol, 1.4eq), diisopropyl
azodicarboxylate (1ml, 5.05mmol, 1.4eq) and 2-fluorobenzyl alcohol (0.46ml,
4.33mmol, 1.2eq). The mixture was stirred for 16hrs at room temperature after
which time TLC analysis (diethyl ether, Rf 0.3) showed complete reaction. The
mixture was diluted with diethyl ether and washed with water (3x). The
combined organic layers were dried on MgSQOs, filtered and concentrated in
vacuo. The residue was purified by silica gel column chromatography (diethyl
ether/petroleum ether, 1/1, v/v to 2/1, v/v) to give compound pure 9a (Ra=2F,
Rb=H, 1.38g, 84%) as an oil. LC-MS (Method A): Rt 1.46, [M+H] 452.

3-{2-[4-(2-Fluoro-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridine-
5-yl}-propionic acid (33). Compound 9a (Ra=2F, Rb=H, 1.38¢g, 3.1mmol) was
dissolved in a solution of HCI in 1,4-dioxan (4N, 30ml) and the mixture was

stirred for 2 hrs at 35°C. The solvents were evaporated and diisopropyl ether

CH20 HN O B - CH(CH3) -

162



- CH( CH3) -

CH2- COOH 1, 94* 166 3CF30- phenyl CH20 H N O B - CH(CH3) -

CH2- COOH

1,97* 167 2F- phenyl CH20 HN O B -CH(CH3)- CH2-COOH 1.92* 168 3CF3-

phenyl CHRO 2pi2/00@373B - CH( CH3) -

- CH(CH3) - CH2- COOH 1, 95* 170 2CH3- phenyl CH20 H N O B - CH( CH3) -
1,91* 171 4CH3- phenyl CH20 H N O B -CH(CH3)- CH2- COOH 1, 92* 172
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(30ml) was added to precipitate the product as the hydrochloric acid salt. The
white solid material was filtered and dried in vacuo to give compound 33 (0.75¢,
54%) as a white solid. 'H NMR (400 MHz, DMSO-ds): 6 ppm 2.93 (t, J=7.6 Hz, 2
H), 3.07 (bs, 2 H), 3.28 - 3.55 (bs, 2 H), 3.44 (t, J=7.6 Hz, 2 H), 3.60 — 3.90 (bs, 2
H), 4.06 — 4.56 (bs, 2 H), 5.17 (s, 2 H), 6.76 (s, 1 H), 7.10 (d, J=8.8 Hz, 2 H), 7.21 —
7.31 (m, 2 H), 7.39 - 7.48 (m, 1 H), 7.57 (t, J=7.5 Hz, 1 H), 7.63 (d, J=8.8 Hz, 2 H),

10.7 - 11.5 (bs, 1 H), 12.3 — 13.2 (bs, 1 H); LC-MS (Method A): Rt 1.39, [M+H] 396.

2-(4-Bromo-phenyl)-6,7-dihydro-4H-furo[3,2-c]pyridine-5-carboxylic acid
t-butyl ester 10 (Rb=H). To a suspension of compound 6 (Rb=H, 5¢g, 17mmol) in
DCM (100ml) were added DIPEA (2.92ml, leq), DMAP (0.1g, 0.05¢eq) and di-t-
butyl dicarbonate (4.1g, 18.8mmol, 1.1eq). The mixture was stirred at room
temperature for 16hrs after which time TLC analysis (DCM, Rf, 0.40) revealed
complete reaction. The reaction mixture was washed with 5% ag. NaHCOs
solution and the resulting water layers were extracted with DCM. The combined
organic layers were dried on MgSQy, filtered and concentrated in vacuo. The
residue was purified by silica gel column chromatography (eluent: 100% DCM) to
give compound 10 (Rb=H, 5.99¢, 92%) as an oil.

2-(4-Hydroxy-phenyl)-6,7-dihydro-4H-furo[3,2-c]pyridine-5-carboxylic
acid t-butyl ester 11a (Rb=H). Compound 10 (Rb=H, 11.77g, 31mmol) was
dissolved in 1,4-dioxan/water, 1/1, v/v (200ml) and to the solution was added
potassium hydroxide (6,98¢g, 124.5mmol, 4eq) and the solution was degassed. To
the solution was added 2-di-t-butylphosphino-2’,4’,6 - triisopropylbiphenyl (0.53¢g,
1.24mmol, 0.04eq) and tris-(dibenzylideneaceton)-dipalladium(0) (0.57g,
0.62mmol, 0.02eq). The mixture was stirred at 80°C for 16hrs. The mixture was
cooled to room temperature, diluted with EtOAc, acidified to pH 6 with 0.1N HC1
and extracted with EtOAc. The organic layers were dried on MgSOy,, filtered and
concentrated in vacuo. The residue was purified by silica gel column
chromatography (eluent: DCM/MeOH, 1/0 to 99.5/0.5) to give compound 11
(Rb=H, 9¢g, 90%) as a white solid.

2-[4-(4-Chloro-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridine-5-
carboxylic acid t-butyl ester (12, Ra=4Cl, Rb=H). Compound 11a (Rb=H,
2.0g, 6.34mmol) was dissolved in DCM/water, 2/1, v/v (30ml) and to this solution

CH2- COOH 2* 169 3Cl- phemg¢ir/BBRPO/OHSSE 0 B

CH2- COOH



2' 6-di F- phenyl CH20 H N O B -CH(CH3)- CH2-COCH 1, 89* 173 2F, 6Cl- phenyl
CH20 HN O B -CH(CH3)- CH2-COOH 1,92* 174 2' 6di C1- phenyl CH20 HN O B

- CH( CH3) -WGOHRIOODH3 1, 97* 175 2' 3-di F- phenyl CH20 H N OPCB/EPGH(OH3}6

CH2- COOH 1,3 176 3' 4-di F- phenyl CH20 H N O B - CH(CH3)- CH2- COOH 1, 89* 177
2' 4-di F- phenyl CH20 H N O B -CH(CH3)- CH2-COOH 1,89* 178 2' 5-di C1- phenyl
CH20 H 5

was added sodium hydroxide (2N, 10ml). To this mixture was added
tetrabutylammonium bromide (0.2¢g, 0.63mmol, 0.1eq) and 4-chlorobenzyl
bromide (1.43g, 6.98mmol, 1.1eg). The mixture was stirred for 16hrs at room
temperature after which time TLC analysis (100% DCM, Rf 0.55) showed
5  complete reaction. The mixture was diluted with DCM (15ml/mmol), the layers

were separated and the water layer was extracted with DCM. The organic layers
were dried on MgSOy,, filtered and concentrated in vacuo. The residue was
purified by silica gel column chromatography (DCM/petroleum ether, 3/1 to 1/0,
v/v) to give compound 12 (Ra=4Cl, Rb=H, 2.3g, 82%) as a yellow oil. tH NMR (400

10 MHz, CDCls) 6 ppm 1.4 (s, 9 H); 2.75 (bs, 2 H); 3.75 (bs, 2 H); 4.35 (bs, 2 H); 5.05
(s, 2 H); 6.4 (s, 1H), 6.94 (d, 1 H); 7.30 — 755 (m, 7 H).

2-[4-(4-Chloro-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridine (13,
Ra= 4Cl, Rb=H). Compound 12 (Ra=4Cl, Rb=H, 2.3g, 5.2mmol) was dissolved in

15 DCM (50ml) and trifluoroacetic acid (4ml, 10eq) was added. The solution was
refluxed for 16hrs after which time TLC analysis (100% DCM, Rf 0.05) showed
complete reaction. The mixture was neutralized with 5% aq. NaHCOs. The
mixture was extracted with DCM (3x) and the combined organic layers were
washed with brine, dried on Na2SO. and concentrated in vacuo to give crude 13

20  (Ra=4Cl, Rb=H, 1.79g) which was used in the next step without further
purification. LC-MS (Method A): Rt 1.49, [M+H] 340.

3-{2-[4-(4-Chloro-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridine-
5-y1}-2-methyl-propionic acid t-butyl ester (9b, Ra=4Cl, Rb=H). To a

25  solution of compound 13a (0.25g, 0.74mmol) in DMF (5ml) in a 25ml pyrex bottle
were added 1,8-diazabicyclo[5.4.0]undec-7-ene (0.33ml, 2.21mmol) and t-
butylmethacrylate (0.24ml, 1.47mmol). The mixture was heated at 140°C for
16hrs. The solution was cooled and 5% NaHCOs was added (10ml) and extracted
with diethyl ether/EtOAc, 1/1, v/v. The organic layer was washed with water

30  (4x20ml), dried on MgSQOs4, concentrated in vacuo and the residue was purified by
silica gel column chromatography (diethyl ether/petroleum ether, 9/1 to 4/1, v/v,
Rf 0.65) to give pure 9b (Ra=4Cl, Rb=H, 0.1g, 28%) as a colorless oil. LC-MS
(Method A): Rt 1.88, [M+H] 482.



NO B -CH(CH3)- CH2-COOH 1,99* 70 179 3CH3- phenyl CH20 HN O B

- CH(CH3) - CH2-COOH 1, 93* 180 3'5-di F- phenyl CH20 H N O B - CH( CH3) -

CH2- COOH Wp2b12®1373CF3- phenyl CH20 H N O B - CH(CH3) - CEZAPDOM041596* 182
4- CH30- phenyl CH20 HN O B -CH(CH3)- CH2- COOH 2. 0* 183 3' 4-di C1- pheny!
CH20 HN O B -CH(CH3)- CH2-COOH 1,6 184 4pyridin yl CH20 H N 0
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3-{2-[4-(4-Chloro-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridine-
5-y1}-2-methyl-propionic acid (77). Compound 9b (Ra=4Cl, Rb=H, 0.12g,
0.25mmol) was dissolved in a solution of HCI in 1,4-dioxan (4N, 2.8ml) and the
mixture was stirred for 16 hrs at room temperature. The solvent was evaporated
5  and diisopropyl ether (30ml) was added to precipitate the product as the

hydrochloric acid salt. The white solid material was filtered and dried in vacuo to
give compound 77 (0.09g, 74%) as a white solid. 'H NMR (400 MHz, DMSO-ds): 6
ppm 1.29 (d, J=7.2 Hz, 3 H), 3.05 - 3.17 (m, 3 H), 3.23 (dd, J= 5.4, 13.3 Hz, 1 H),
3.51 - 3.68 (m, 3 H), 4.24 (br. s., 2 H), 5.16 (s, 2 H), 6.73 (s, 1 H), 7.08 (d, J=8.9

10 Hz, 2H), 7.42- 7.53 (m, 4 H), 7.61 (d, J=8.9 Hz, 2 H), 10.4 — 13.1 (bs, 2H); 13C
NMR (101 MHz, DMSO-ds): 6 ppm 16.42 (g, 1 C), 20.36 (t, 1 C), 35.17 (d, 1 C),
48.74 (t, 1 C), 49.57 (t, 1 C), 56.96 (t, 1 C), 68.60 (t, 1 C), 102.92 (d, 1 C), 113.06 (s,
1C),115.41(d, 1 C), 123.20 (s, 1 C), 124.87(d, 1 C), 128.41 (d, 1 C), 129.42 (d, 1
(), 132.46 (s, 1 C), 136.01 (s, 1 C), 145.10 (s, 1 C), 152.99 (s, 1 C), 157.85 (s, 1 C),

15 174.95 (s, 1 C). LC-MS (Method A): Rt 1.56, [M+H] 426.

2-[4-(Benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridine-5-carboxylic
acid t-butyl ester 12 (Ra=Rb=H). Compound 11 (Rb=H, 0.84g, 2.66mmol) was
dissolved in DCM/water, 2/1, v/v (30ml) and to this solution was added sodium
20  hydroxide (2N, 4.2ml). To this mixture was added tetrabutyl-ammonium bromide
(0.09¢, 0.27mmol, 0.1eq) and benzyl bromide (0.35ml, 2.93 mmol, 1.1eg). The
mixture was stirred for 16hrs at room temperature after which time TLC
analysis (DCM/MeOH, 98/2, v/v, Rf 0.8) showed complete reaction. The mixture
was diluted with DCM (100ml), the layers were separated and the water layer
25  was extracted with DCM. The organic layers were dried on MgSQs, filtered and
concentrated in vacuo. The residue was purified by silica gel column
chromatography (DCM/petroleum ether, 3/1 to 1/0, v/v) to give compound 12
(Ra=Rb=H, 1.03g, 95%) as a white solid. tH NMR (400 MHz, CDCls) 6 ppm 1.4 (s,
9 H); 2.75 (bs, 2 H); 3.75 (bs, 2 H); 4.35 (bs, 2 H); 5.05 (s, 2 H); 6.35 (s, 1H); 6.98
30 (d, 2 H); 7.30 — 7.55 (m, 7 H).

2-[4-Benzyloxy-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridine (13,
Ra=Rb=H). Compound 12 (Ra=Rb=H, 1.03g, 2.54mmol) was dissolved in DCM
(20ml) and trifluoroacetic acid (1.5ml) was added. The solution was refluxed for

35  16hrs after which time TLC analysis (100% DCM, Rf 0.05) showed complete



B - CH(CH3)- CH2- COOH 1,51* 185 2F, 4Cl- phenyl CH20 H N O B - CH(CH3)-
CH2- COOH 1, 95* 186 2F 4CH3- phenyl CH20 H N O B -CH(CH3)- CH2- COOH 1, 95*
187 4CN- when0o€H20 H N 0 B - CH(CH3) - CH2- COOH 1, 84* PBS/EP2B1061586 i F-
CH20 HN 0 B -CH(CH3)- CH2-COOH 1,89* 189 2'5-di F- phenyl CH20 HN O B
- CH(CH3)- CH2-COOH 1.89* 190 chexyl CH20 HN O B -CH(CH3)- CH2- COOH 2, 05*
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reaction. The mixture was neutralized with 5% aq. NaHCOs (40ml) and extracted

with DCM (3x50ml) and the combined organic layers were washed with brine,

dried on Na2S0. and concentrated in vacuo to give compound 13 (Ra=Rb=H,

0.67g, 86%) which was used in the next step without further purification. LC-MS
5 (Method A): Rt 1.50, [M+H] 306.

3-{2-[4-Benzyloxy-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridine-5-yl1}-
butyric acid t-butyl ester (9¢, Ra=Rb=H). Compound 13 (Ra=Rb=H, 0.16g,
0.52mmol) was suspended in 1,2-dichloroethane (3.2ml). To this suspension was

10  added t-butylacetoacetate (0.09ml, 0.52mmol) and sodium triacetoxy borohydride
(0.16¢, 0.73mmol). The mixture was stirred at room temperature for 16hrs, after
which time another portion of t-butylacetoacetate (1eq) and sodium triacetoxy
borohydride (1.4eq) were added together with a drop of acetic acid. After stirring
for another 60 hrs, again a portion of t-butylacetoacetate (leq) and sodium

15  triacetoxy borohydride (1.4eq) were added and stirring was continued for 36hrs.
The solution was diluted with 5% NaHCOs (10ml) and the mixture was extracted
with DCM (3x100ml). The combined organic layers were dried on Na2SOs,
concentrated in vacuo and the residue was purified by silica gel column
chromatography (diethyl ether/petroleum ether, 9/1 to 4/1, v/v) to furnish pure

20  compound 9¢ (Ra=Rb=H, 0.06¢g, 25%) as a white solid. LC-MS (Method A): Rt
1.68, [M+H] 448.

3-{2-[4-Benzyloxy-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridine-5-yl1}-
butyric acid (76). Compound 9¢ (Ra=Rb=H, 0.08g, 0.18mmol) was dissolved in

25  asolution of HCl in 1,4-dioxan (4ml, 2N) and the mixture was stirred for 16 hrs
at room temperature. The solvents were evaporated and the residue was co-
evaporated with cyclohexane. Diisopropyl ether (30ml) was added to precipitate
the product as the hydrochloric acid salt, the white solid material was filtered
and dried in vacuo to give compound 76 (0.06g, 80%). 'H NMR (400 MHz,

30 DMSO-ds), 6 ppm: 1.38 (d, J=6.6 Hz, 3 H), 2.58 - 2.75 (m, 1 H), 2.90 - 3.18 (mm, 3
H), 3.39 - 3.54 (m, 1 H), 3.61 - 3.78 (m, 1 H), 3.80 - 3.93 (m, 1 H), 4.13 - 4.32 (m, 2
H), 5.14 (s, 2 H), 6.76 (s, 1 H), 7.07 (d, J=8.8 Hz, 2 H), 7.30 - 7.36 (m, 1 H), 7.40 (s,
2 H), 7.45 (s, 2 H), 7.62 (d, J=8.8 Hz, 2 H), 10.15 - 10.80 (m, 1 H), 12.54 - 13.10
(m, 1 H); ). LC-MS (Method A): Rt 1.46, [M+H] 392.

35



191 2Cl, 4F- phenyl CH20 HC 0 H B - (CH2)3- COCH 1,43 192 2' 3-di C1- phenyl
CH20 HC 0 H B -(CH2)3- COOH 1,48 193 phenyl CH20 H N O B -(CH2)3- COCH
1,24 194 WP20pemy7s CH20 H N 0 B - CRCH2) 21- CH2- COOH 1 PBT/EPOE14GRSE-
phenyl CH20 2F N O B -(CH2)3- COOH 1,47 196 4F- phenyl CH20 2F N O B

- (CH2) 3- COOH 1,35 197 phenyl CH20 3CH3 0
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4-[2-(4-Bromo-phenyl)-6,7-dihydro-4H-furo[3,2-c]pyridine-5-yl]-butyric
acid t-butyl ester (7d).Compound 6 (Rb=H, 4.55g, 16.3mmol) was suspended in
acetonitril (55ml). To this suspension were added potassium carbonate (4.52¢g,
32.7 mmol), t-butyl 4-bromobutanoate (4.38g, 19.6mmol, 1.2eq) and potassium
5 1odide (3.2g, 19.6mmol, 1.2eq). The mixture was heated to reflux for 16hrs after

which time TLC analysis (diethyl ether/petroleum ether, 1/1, v/v, Rf 0.1) revealed
complete reaction. The mixture was concentrated in vacuo and the residue was
dissolved in EtOAc and washed with 5% NaHCOs (2x60ml). The organic layer
was dried on Na2S04, concentrated in vacuo and the residue was purified by

10  silica gel column chromatography (diethyl ether/petroleum ether, 1/1, v/v) to yield
7d (Rb=H, 4.94¢g, 71%) as a yellow solid. LC-MS (Method A): Rt 1.37, [M+H] 420.

4-|2-(4-Hydroxy-phenyl)-6,7-dihydro-4H-furo[3,2-c]pyridine-5-yl]-butyric
acid t-butyl ester (8d). Compound 7d (Rb=H, 4.91¢g, 11.68mmol) was dissolved

15  in toluene (100ml) and to the solution was added potassium hydroxide (2ml,
11.7N) and the solution was degassed. To the solution was added 2-di-t-
butylphosphino-2’,4’,6’-triisopropylbiphenyl (0.27g, 0.64mmol, 0.06eq) and tris-
(dibenzylideneaceton)-dipalladium(0) (0.29g, 0.32mmol, 0.03eq). The mixture was
stirred at 60°C for 1.25hrs. The mixture was cooled to room temperature, diluted

20  with EtOAc and washed with 5% NaHCOs solution (100ml). The organic layers
were dried on MgSOy,, filtered and concentrated in vacuo. The residue was
purified by silica gel column chromatography (diethyl ether/ petroleum ether, 1/1
to 1/0, v/v, Rf 0.1) to give pure compound 8d (Rb=H, 4.0g) as a yellow solid. L.C-
MS (Method A): Rt 1.21, [M+H] 358.

25
4-{2-[4-(2-Fluoro-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridine-
5-yl}-butyric acid t-butyl ester (9d). Compound 8d (Rb=H, 0.43g, 1.2mmol)
was dissolved in DCM/water, 2/1, v/v (5ml) and to this solution was added sodium
hydroxide (1.8ml, 2N, 3eq). To this mixture was added tetrabutylammonium

30  bromide (0.1eq) and 2F-benzyl bromide (1.32mmol, 250mg). The mixture was
stirred for 16hrs at room temperature after which time TLC analysis (diethyl
ether, Rf 0.5) showed complete reaction. The mixture was diluted with DCM
(15ml), the layers were separated and the water layer was extracted with DCM.
The organic layers were dried on MgSQys, filtered and concentrated in vacuo. The

35  residue was purified by silica gel column chromatography (diethyl



NO B -(CH2)2- COOH 1,3 198 4Cl- phenyl CH20 3CH3 0 N O B -(CH2)2- COCH
1,37 199 2' 4di F- phenyl CH20 2F N O B -(CH2)3- COOH 1,36 200 4Me- phenyl
CH20 2F VO 20R/0043352) 3- COOH 1,39 201 3' 4di F- phenyl CHPOTAERB1061$8© B
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ether/petroleum ether, 1/1 to 1/0, v/v to give compound 9d (Ra=2F, Rb=H) in a
yield of 80%. LC-MS (Method A): Rt 1.49, [M+H] 466.

4-{2-[4-(2-Fluoro-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridine-
5  5-yl}-butyric acid (35). Compound 9d (Ra=2F, Rb=H, 0.3g, 0.64mmol) was

dissolved in a solution of HCI in 1,4-dioxan (4N, 2.8ml) and the mixture was
stirred for 16 hrs at room temperature. The solvents were evaporated and
diisopropyl ether (30ml) was added to precipitate the product as the hydrochloric
acid salt. The white solid material was filtered and dried in vacuo to give

10  compound 35 (0.32¢g, 95%) as a white solid. *H NMR (400 MHz, DMSO-ds) O
PPM: 1.69 - 1.83 (m, 2 H), 2.18 (t, J=7.2 Hz, 2 H), 2.81-2.91 (m, 2 H), 3.02 - 3.13
(m, 2 H), 3.23 - 3.36 (bs, 1 H), 3.50 - 3.68 (bs, 1 H), 3.89 — 4.05 (m, 1 H), 4.15 —
4.29 (m, 1 H), 4.98 (s, 2 H), 6.58 (s, 1 H), 6.91 (d, J=8.7 Hz, 2 H), 7.02 - 7.12 (m, 2
H), 7.21 - 7.29 (m, 1 H), 7.38 (dt, J=7.7, 1.5 Hz, 1 H), 7.44 (d, J=8.7 Hz, 2 H), 9.80

15  (br.s.,, 1 H), 11.37 - 13.06 (bs, 1 H); LC-MS (Method A): Rt 1.37, [M+H] 410.

4-{2-[4-(2-Fluoro-benzyloxy)-2-fluoro-phenyl]-6,7-dihydro-4H-furo[3,2-c]-
pyri-dine-5-yl}-butyric acid (73). Compound 73 was prepared in a similar
fashion as described for 35 starting from 2-bromo-1-(4-bromo-2-fluoro-phenyl)-
20  ethanone. Compound 73: 'H NMR (400 MHz, DMSO-ds), O PPM: 1.92 — 2.04 (m,
2 H), 2.38 (t, J=7.1 Hz, 2 H), 3.02 — 3.13 (m, 2 H), 3.17 — 3.28 (m, 2 H), 3.44 — 3.92
(bs, 2 H), 3.98 - 4.54 (bs, 2 H), 5.21 (s, 2 H), 6.70 (d, J=2.8 Hz, 1 H), 7.00 (dd,
J=8.9, 1.9 Hz, 1 H), 7.12 (dd, J=13.4, 1.9 Hz, 1 H) 7.23 — 7.32 (m, 2 H) 7.41 - 7.50
(m, 1 H) 7.56 — 7.63 (m, 1 H) 7.69 (t, J=9.0 Hz, 1 H), 10.06 - 10.93 (bs, 1 H), 12.07
25 -12.85(bs, 1 H); LC-MS (Method A): Rt 1.35, [M+H] 428.

2-(4-Bromo-phenyl)-oxazolo[4,5-c]pyridine (17, Rb=H). To a cooled (0°C)
suspension of commercially available 4-hydroxy-3-amino-pyridine 14 (4g,
36mmol) in DCM (200ml) were added triethyl amine (6.3ml, 1.25eq) and a

30  solution of 4-bromo-benzoyl chloride (15, Rb=H, 8g, 36mmol, 1eq, 0.3M in DCM).
The reaction mixture was allowed to reach room temperature and the mixture
was stirred for 16hrs. The mixture was filtered, washed with DCM and ether to
furnish crude 16 (Rb=H) as a solid material which was used in the next step
without further purification. Hexachloroethane (10.2¢g, 43mmol, 2.5eq) was

35  dissolved in DCM (150ml) and triphenyl phosphine (13.56¢g, 51,69mmol, 3eq) and



NO B-(CH2)2- COCH 1,41 204 2F- phenyl CH20 3CH3 0 NO B -(CH2)2- COH
1,28 205 2'3di F- phenyl CH20 3CH3 0 NO B -(CH2)2- COOH 1,32 71 206 4CF3-
phenyl CHRO 28R/MM4H3 B - (CH2) 3- COCH 2, 05* 207 4F- phenylPCCHPQ013/6188¢0 B
-(CH2) 3- COOH 1,97* 208 3CH30- phenyl CH20 3F NO B -(CH2)3- COOH 1, 25*
209 3F- phenyl CH20 3F
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triethyl amine (19.2ml, 137.8mmol, 8eq) was added. The mixture was stirred for
10 minutes at room temperature and crude compound 16 (Rb=H) was added
slowly in 5 equal portions. The mixture was stirred at room temperature for 64
hrs after which time TLC analysis (DCM/MeOH, 97/3, v/v, Rf 0.3) revealed

5  complete reaction. The solution was concentrated and the residue was suspended
in DCM. The mixture was filtered and the residue washed with DCM and diethyl
ether to give crude 17 (Rb=H) which was used in the next step without further

purification.

10  2-(4-Bromo-phenyl)-5-methyl-4,5,6,7-tetrahydro-oxazolo[4,5-c]pyridine
(19, Rb=H). To a solution of compound 17 (Rb=H, 11.4mmol) in DMF (95ml) was
added iodomethane (2.84ml, 45.58mmol, 4eg) and the mixture was stirred for
16hrs. The mixture was concentrated in vacuo and the residue was stirred in
EtOAc to give crude 18 (Rb=H, 3.3¢g, 69%) as a white solid. Compound 18 (Rb=H,

15  2.3g, 5.5mmol) was dissolved in methanol (55ml) and the solution was cooled to
0°C. Sodium borohydride (0.42¢g, 11mmol, 2eg) was added and the mixture was
stirred at 0°C for 2 hrs after which time it was allowed to reach room
temperature and stirring was continued for 16 hrs. Water was added (4ml) and
the mixture was stirred for 5 minutes. The mixture was co-evaporated with

20  acetonitril and the residue was purified by silica gel column chromatography

(DMA 0.5) to yield compound 19 (Rb=H) in a yield of 61%.

2-(4-Bromo-phenyl)-4,5,6,7-tetrahydro-oxazolo[4,5-c]pyridine (20, Rb=H).
To a cooled (0°C) solution of compound 19 (Rb=H, 0.95¢, 3.2mmol) in 1,2-

25  dichloroethane (32ml) was added DIPEA (1.1ml, 6.4mmol, 2eq). At 0°C, 1-
chloroethylchloroformate (1,05ml, 9.72mmol, 3eq) was added and the mixture
was stirred for 10 minutes at 0°C after which time the temperature was raised to
reflux temperature. After 2hrs, the mixture was concentrated in vacuo and the
residue was dissolved in methanol (35ml). The solution was stirred for 48hrs at

30  room temperature. The precipitate was filtered, the solid product was washed
with diethyl ether to give compound 20 (Rb=H, 0.9¢g, 88%). LC-MS (Method A): Rt
1.1, [M+H] 280.

3-[2-(4-Bromo-phenyl)-6,7-dihydro-H-oxazolo[4,5-c]pyridine-5-yl]-
35 propionic acid t-butyl ester (21, Rb=H). Compound 20 (Rb=H, 8¢, 22.8mmol)



NO B-(CH2)3- COCH 2,1* 210 3CF30- phenyl CH20 3F NO B -(CH2)3- COOH
2,06* 211 4Cl- phenyl CH20 3F NO B -(CH2)3- COOH 2,03* 212 2F- phenyl
CH20 3F NvO 20B/00433B12) 3- COOH 1, 96* 213 3Cl- phenyl CH20P8F/ER2@1/08158¢ CH2) 3-
COOH 2* 214 4CH3- phenyl CH20 3F NO B -(CH2)3- COOH 2,02* 215 2' 6di F-
phenyl CH20 3F NO B
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was suspended in methanol (200ml) and DIPEA was added (8.15ml, 46.8mmol,
2.05eg). To the mixture was added t-butyl acrylate (3.97ml, 27.4mmol, 1.2eq) and
the mixture was refluxed for 120rs. Conversion was checked by TLC analysis and
after 16 and 64hrs additional t-butyl acrylate (3.97ml, 27.4mmol, 1.2eq) was
added to push the reaction to completion. The solvents were evaporated and the
residue was redissolved in EtOAc and extracted with a 5% solution of NaHCOs3
.The organic layer was dried (MgSOu4), concentrated in vacuo and the residue was
purified by silica gel column chromatography (eluent: diethyl ether/petroleum
ether, 1/1, v/v) to give 21a (Rb=H, 8.8g, 93%). LC-MS (Method A): Rt 1.38, [M+H]
408.

3-{2-[4-(Benzyloxy)-phenyl)]-6,7-dihydro-H-oxazolo[4,5-c]pyridine-5-yl}-
propionic acid t-butyl ester (23a, Ra=Rb=H). Compound 21a (Rb=H, 0.9¢,
2.21mmol) was dissolved in degassed toluene (7ml) and to the solution was added
cesium carbonate (1.08g, 3.3mmol), benzyl alcohol (0.46ml, 4.42mmol, 2eq), 2-di-
t-butylphosphino-3,4,5,6-tetramethyl-2’,4’,6 - triisopropyl-1,1-biphenyl (25.5mg,
0.05 mmol, 0.02eq) and palladium(II) acetate (9.92mg, 0.04mmol, 0.02eq). The
mixture was stirred at 70°C for 16hrs. The mixture was cooled to room
temperature, concentrated in vacuo and the residue was purified by silica gel
column chromatography (diethyl ether/petroleum ether, 3/1, v/v) to give pure 23a
(Ra=Rb=H, 0.71g, 74%) as a white solid. LC-MS (Method A): Rt 1.46, [M+H] 435.

3-{2-[4-(Benzyloxy)-phenyl)]-6,7-dihydro-H-oxazolo[4,5-c]pyridine-5-yl}-
propionic acid (47). Compound 23a (Ra=Rb=H, 0.71¢g, 1.63mmol) was dissolved
in a solution of HCI in 1,4-dioxan (4N, 12ml, 30eq) and the mixture was stirred
for 16 hrs at 50°C. The solvents were evaporated and diethyl ether was added to
precipitate the product. The white solid material was filtered and dried in vacuo
to give compound 47 (0.67g, 93%) as a white solid. 1H NMR (400 MHz, DMSO-ds):
0 ppm, 2.92 (t, J= 7.1 Hz, 2 H), 3.06 - 3.31 (bs, 2 H), 3.57 (t, J= 7.1 Hz, 2 H), 3.50
-3.61 (bs, 1 H), 3.79 - 4.04 (bs, 1 H), 4.21 - 4.42 (bs, 1 H), 4.42 - 4.60 (bs, 1 H),
5.20 (s, 2 H), 7.16 (d, J=8.6 Hz, 2 H), 7.35 (t, J= 7.5 Hz, 1 H), 7.41 (t, J="7.5 Hz, 2
H), 7.49 (d, J= 7.5 Hz, 2 H), 7.93 (d, J=8.6 Hz, 2 H), 10.31 - 10.84 (bs, 1 H). LC-
MS (Method A): Rt 1.32, [M+H] 379.



- (CH2) 3- COOH 1,94* 216 2'3'6tri F- phenyl CH20 3F NO B -(CH2)3- COCH
1,98* 217 2' 6di C1- phenyl CH20 3F N O B -(CH2)3- COOH 2, 03* 218 2' 3di F-
phenyl CHEO 2BR/MD3 B - (CH2)3- COOH 2, 03* 219 2' 5di Cl- ph@mproITeGS8F N 0
B - (CH2)3- COOH 2,06* 220 3' 4di F- phenyl CH20 3F N O B -(CH2)3- COOH 2*
221 3' 4di F- phenyl CH20 3F N O B -(CH2)3- COOH 1,98* 222

46

4-[2-(4-Bromo-phenyl)-6,7-dihydro-H-oxazolo[4,5-c]pyridine-5-yl]-butyric
acid t-butyl ester (21d, Rb=H). Compound 20 (Rb=H, 2.5¢g, 7.92mmol) was
suspended in DMF (40ml). To this suspension was added potassium carbonate
(3.8¢g, 27.7mmol, 3.5eq) and t-butyl 4-bromobutanoate (5.3g, 23.7mmol, 3eq). The
5  mixture was heated at 80°C for 16hrs after which time TLC analysis revealed

complete reaction. The mixture was concentrated in vacuo and the residue was
purified by silica gel column chromatography (eluent: diethyl ether/petroleum
ether, 1/1, v/v to 100% diethyl ether) to yield 21d (Rb=H, 3.15g, 94%) as a white
solid.

10
4-{2-[4-(2,3-Difluoro-benzyloxy)-phenyl)]-6,7-dihydro-H-oxazolo[4,5-
c]pyridine-5-yl}-butyric acid t-butyl ester (23d, Ra=2,3-diF, Rb=H).
Compound 21d (Rb=H, 0.6g, 1.42mmol) was dissolved in degassed toluene (5ml)
and to the solution was added cesium carbonate (0.7¢g, 2.14mmol), 2,3-difluoro-

15  benzyl alcohol (0.32ml, 2.85mmol, 2eq), 2-di-t-butylphosphino-3,4,5,6-
tetramethyl-2’,4’,6’-triisopropyl-1,1-biphenyl (16.43mg, 0.03mmol, 0.02eq) and
palladium(II) acetate (6.39mg, 0.03mmol, 0.02eq). The mixture was stirred at
70°C for 16hrs. The mixture was cooled to room temperature, concentrated in
vacuo and the residue was purified by silica gel column chromatography (diethyl

20  ether/petroleum ether, 2/1, v/v to 100% diethyl ether) to give pure 23d (Ra=2,3-
diF, Rb=H, 0.48g, 70%) as an oil.

4-{2-[4-(2,3-Difluoro-benzyloxy)-phenyl)]-6,7-dihydro-H-oxazolo[4,5-
c]lpyridine-5-yl}-butyric acid (57). Compound 23d (Ra=2,3-diF, Rb=H, 0.46¢,

25  0.95mmol) was dissolved in a solution of HCl in 1,4-dioxan (4N, 14ml, 60eq) and
the mixture was stirred for 16 hrs at room temperature. The solvents were
evaporated and diethyl ether was added to precipitate the product. The white
solid material was filtered and dried in vacuo to give compound 57 (0.45¢g, 99%)
as a white solid. 'H NMR (400 MHz, DMSO-ds): OOppm 2.08 (m., 2 H), 2.41 (t, J=

30 7.0 Hz, 2 H), 3.00 - 3.29 (m, 2 H), 3.31 — 3.40 (m, 2 H), 3.48 - 3.70 (bs, 1 H), 3.70 -
3.96 (bs, 1 H), 4.18 - 4.38 (m, 1 H), 4.38 - 4.61 (m, 1 H), 5.26 (s, 2 H), 7.16 (d, J=
8.8 Hz, 2 H), 7.19 - 7.25 (m, 1 H), 7.28 — 7.39 (m, 2 H), 7.94 (d, J= 8.8 Hz, 2 H),
10.37 - 10.88 (bs, 1 H); LC-MS (Method A): Rt 1.16, [M+H] 429.



3CH3- phenyl CH20 3F NO B -(CH2)3- COOH 2,03* 223 2CF3- phenyl CH20 3F N
0 B -(CH2)3- COOH 2, 03* 224 4CH30- phenyl CH20 3F N O B -(CH2)3- COOH

1, 96* 225W@'260(B437phenyl CH20 3F N O B - (CH2)3- COOH 1P@S/EP2PI6/0RIS46li F-
phenyl CH20 3F N O B -(CH2)3- COOH 1,98* 227 3'4di Cl- phenyl CH20 2F N 0
B -(CH2)3- COOH 1,42 228 2F 4CH3- phenyl CH20 3F
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4-{2-[4-Benzyloxy-phenyl]-6,7-dihydro-H-oxazolo[4,5-c]pyridine-5-yl}-
butyric acid (53). Compound 53 was prepared in a similar fashion as described
for the synthesis of 57 starting from 23d (Ra=Rb=H). 'H NMR (400 MHz, DMSO-
de): 0 ppm 2.01 - 2.17 (m, 2 H), 2.42 (t, J= 6.9 Hz 2 H), 3.00 - 3.30 (m, 2 H), 3.32 -

5 3.41 (m, 2 H), 3.50 - 3.69 (m, 1 H), 3.78 - 3.96 (m, 1 H), 4.18 - 4.37 (m, 1 H), 4.43 -
4.59 (m, 1 H), 5.18 (s, 2 H), 7.14 (d, J= 8.8 Hz, 2 H), 7.34 (t, J= 7.9 Hz, 1 H), 7.40
(t, J=7.9Hz, 2 H), 7.47 (d, J= 7.9 Hz, 2 H), 7.93 (d, J= 8.8 Hz, 2 H), 10.45 - 10.89
(bs, 1 H); LC-MS (Method A): Rt 1.17, [M+H] 393.

10  4-{2-[4-(4-Trifluoromethyl-benzyloxy)-2-fluoro-phenyl]-6,7-dihydro-H-
oxazolo[4,5-c]pyridine-5-y1}-butyric acid (85). Compound 85 was prepared
following route C starting from 2-fluoro-4-bromo-benzoyl chloride. 'H NMR (400
MHz, DMSO-ds), 0 ppm: 1.98 — 2.11 (m, 2 H), 2.40 (t, J=7.1 Hz, 2 H), 3.10 - 3.24
(m, 2 H), 3.30 - 3.42 (m, 2 H), 3.51 - 3.66 (bs, 1 H), 3.79 - 3.97 (bs, 1 H), 4.25 - 4.39

15 (m, 1H), 449 -4.65(m, 1H), 5.32 (s, 2 H), 6.98 - 7.13 (m, 2 H), 7.66 - 7.78 (m, 4
H), 7.93 (t, J=8.6 Hz, 1 H), 9.91 - 10.46 (bs, 1 H); LC-MS (Method A): Rt 1.77,
[M+H] 479.

4-{2-[4-(2-Fluoro-benzyloxy)-2-methyl-phenyl]-6,7-dihydro-H-oxazolo[4,5-

20 c]pyridine-5-yl}-butyric acid (89). Compound 89 was prepared following route
C starting from 2-methyl-4-bromo-benzoyl chloride. 'H NMR (400 MHz, DM SO-
ds), U ppm: 2.00 - 2.12 (m, 2 H), 2.41 (t, J=7.1 Hz, 2 H), 2.64 (s, 3 H), 3.05 - 3.26
(m, 2 H), 3.32 - 3.42 (m, 2 H), 3.50 - 3.70 (bs, 1 H), 3.79 - 3.95 (bs, 1 H), 4.22 - 4.39
(m, 1 H), 4.48 - 4.65 (m, 1 H), 5.21 (s, 2 H), 6.97 - 7.04 (m, 2 H), 7.17 - 7.27 (m, 2

25 H),7.837-7.46 (m, 1 H), 7.56 (dt, J=7.4, 1.4 Hz, 1 H), 7.89 (d, J=8.5 Hz, 1 H), 9.97
-10.46 (bs, 1 H); LLC-MS (Method A): Rt 1.61, [M+H] 425.

4-{2-[4-(3,4-Dichloro-benzyloxy)-2-fluoro-phenyl]-6,7-dihydro-H-

oxazolo[4,5-c]pyridine-5-yl}-butyric acid (227). Compound 227 was prepared
30  following route C starting from 2-fluoro-4-bromo-benzoyl chloride. tH NMR (600

MHz, DMSO-ds), 0 ppm:1.74 (q, J=7.1 Hz, 2 H), 2.26 (t, J=7.1 Hz, 2 H), 2.55 (t,

J=7.1 Hz, 2 H), 2.73 - 2.78 (m, 2 H), 2.81 (t, J=5.3 Hz, 2 H), 3.43 (br.s, 2 H), 5.21

(s, 2H), 7.00 (dd, J=8.8, 2.5 Hz, 1 H), 7.11 (dd, J=13.0, 2.5 Hz, 1 H), 7.47 (dd,

J=8.4,2.0 Hz, 1 H), 7.69 (d, J=8.3 Hz, 1 H), 7.76 (d, J=1.9 Hz, 1 H), 7.89 (t, J=8.3
35 Hz,1H),11.30- 12.80 (bs, 1 H); LC-MS (Method A): Rt 1.42, [M+H] 479.



NO B -(CH2)3- COOH 1.86* 229 3'4di Cl- phenyl CH20 3F N O B -(CH2)3- COOH
2,07* 230 3'5di F- phenyl CH20 2F N O B -(CH2)3- COOH 1,33 231 2CH3- phenyl
CH20 3F NWO 20R/0043082) 3- COOH 1, 99* 232 2Cl- phenyl CH20PBI/ER2€11/08158¢ CH2) 3-

COOH 2,01* 72 233 4F- phenyl CH20 2CH3 N O B -(CH2)2- COOH 1,38 234

2' 4di F- phenyl CH20 2CH3 N 0
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4-{2-[4-(2-Fluoro-benzyloxy)-3-chloro-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]lpyridine-5-yl}-butyric acid (283). Compound 283 was prepared following
route C starting from 3-chloro-4-bromo-benzoyl chloride. 1H NMR (400 MHz,
5 DMSO-ds): 0 ppm 1.69 - 1.801.74 (m, , 2 H), 2.27 (t, J=7.2 Hz, 2 H), 2.55 (t, J=7.0

Hz, 2 H), 2.73 — 2.79 (m, , 2 H), 2.81 (t, J=4.6 Hz, 2 H), 3.43 (s, 2 H), 5.32 (s, 2 H),
7.25 - 7.33 (m, 2 H), 7.42 — 7.50 (m, 2 H), 7.58 — 7.65 (m, 1 H), 7.88 (dd, J=8.7, 2.1
Hz, 1 H), 7.93 (d, J=2.1 Hz, 1 H), 11.0 — 13.0 (bs, 1 H); LC-MS (Method B): Rt
1.99*%, [M+H] 445.

10
4-{2-[4-(4-Chloro-benzyloxy)-3-fluoro-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]pyridine-5-yl}-butyric acid (211). Compound 211 was prepared following
route C starting from 3-fluoro-4-bromo-benzoyl chloride. *H NMR (400 MHz,
DMSO-ds) O ppm: 1.95 - 2.06 (m, 2 H), 2.38 (t, J=7.2 Hz, 2 H), 3.09 - 3.20 (m, 2

15 H), 3.23-3.32 (m., 2 H), 3.44 - 3.53 (m, 1 H), 3.76 - 3.86 (m, 1 H), 4.20 - 4.32 (1,
1H), 4.43 - 4.52 (m, 1 H), 5.28 (s, 2 H), 7.43 (t, J=8.6 Hz, 1 H), 7.51 (m, 4 H), 7.76
(m, 2 H),10.65 - 11.02 (bs, 1 H), 12.03 - 12.77 (bs, 1 H); LC-MS (Method B): Rt
2.03*, [M+H] 445.

20  2-(4-Benzyloxy-phenyl)-oxazolo[4,5-c]pyridine (25, Ra=Rb=H).To a cooled
(0°C) suspension of commercially available 4-hydroxy-3-amino-pyridine (14,
19.3¢g, 1756mmol) in acetonitril (1500ml) was added 4-benzyloxy-benzoic acid (24,
Ra=Rb=H, 40g, 175mmol), triphenylphosphine (142.5¢, 543mmol, 3.1eq) and
trichloroactonitril (54.5ml, 543mmol, 3.1eq). The reaction mixture was allowed to

25  reach room temperature and the mixture was stirred for 16hrs at 80°C. The
mixture was concentrated in vacuo and the residues was dissolved in DCM and
washed with 2N NaOH (3x). The combined water layers were extracted with
DCM and the organic layers dried (Na2SO4) to give crude 25 (Ra=Rb=H) as oil
which was used in the next step without further purification.

30
2-(4-Benzyloxy-phenyl)-5-methyl-4,5,6,7-tetrahydro-oxazolo[4,5-
c]pyridine (26, Ra=Rb=H). To a solution of crude 25 (Ra=Rb=H, 117mmol) in
DMF (540ml) was added iodomethane (29.35ml, 471mmol, 4eg) and the mixture
was stirred for 16hrs. The mixture was concentrated in vacuo and the residue

35  was stirred in EtOAc to give the quaternary salt of 25 a white solid, which



B - (CH2)2- COOH 1,38 235 3CF3- phenyl CH20 2F NO B -(CH2)3- COOH 1,39 236
4CF30- phenyl CH20 3CH3 0 N O B -(CH2)2- COOH 1,44 237 2F- phenyl CH20
3CH3 0 N WO 2BI20CH3) 3- COOH 1,26 238 3CF3- phenyl CH20 BETNPRO11B61SECH?) 3-
COOH 2, 06* 239 2F, 6Cl- phenyl CH20 3F N O B -(CH2)3- COOH 1, 99* 240

2' 3di F- phenyl CH20 3CH3 0 N O
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dissolved in methanol (950ml) and the solution was cooled to 0°C. Sodium
borohydride (10.2g, 268mmol, 2.5eg) was added and the mixture was stirred at O-
°C for 2 hrs after which time it was allowed to reach room temperature and
stirring was continued for 64 hrs. Water was added (117ml) and the mixture was
5  stirred for 5 minutes. The mixture was concentrated in vacuo, the residues
suspended in 2N NaOH (5ml/mmol) and extracted with DCM (3x). The combined
organic layers were dried (Na2S04) and concentrated to give crude 26 (Ra=Rb=H)

as a yellow solid which was used in the next step without further purification.

10  2-(4-Benzyloxy-phenyl)-4,5,6,7-tetrahydro-oxazolo[4,5-c]pyridine (27,
Ra=Rb= H). To a cooled (0°C) solution of compound 26 (Ra=Rb=H, 35.2¢g,
109.8mmol) in 1,2-dichloroethane (880ml) was added DIPEA (37.61ml,
219.7mmol, 2eq) and 1-chloroethyl chloroformate (35,56ml, 329.6mmol, 3eq) was
added. The mixture was stirred for 10 minutes at 0°C after which time the

15  temperature was raised to reflux temperature. After 4hrs, the mixture was
allowed to reach room temperature and stirring was continued for 16hrs. The
mixture was concentrated in vacuo and the residue was dissolved in methanol
(880ml). The solution was stirred for 16hrs at room temperature after which time
TLC analysis revealed the reaction to be complete. Removal of the solvent

20  resulted in the isolation of crude 27 (Ra=Rb=H) in an overall yield of 20% based
on 25 (Ra=Rb=H).

3-[2-(4-Benzyloxy-phenyl)-4,5,6,7-tetrahydro-oxazolo[4,5-c]pyridine]-2-
methyl-propionic acid t-butyl ester (28b).To a solution of compound 27

25 (Ra=Rb=H, 13.45¢g, 43.9mmol) in DMF (270ml) was added 1,8—
diazabicyclo[5.4.0]undec-7-ene (3eg) and t-butylmethacrylate (28.54ml,
175.6mmol, 4eq). The mixture was heated at 125°C for 100hrs. The solution was
cooled and 5% NaHCOs was added (15ml/mmol) and extracted with diethyl
ether/EtOAc, 1/1, v/v. The organic layer was washed with water (4x), dried on

30  MgSOs, concentrated in vacuo and the residue was purified by silica gel column
chromatography (eluent: diethyl ether/petroleum ether, 1/2 to 3/1, v/v) to give
23b (Ra=Rb=H, 14.58g, 74%) as an oil.

3-[2-(4-Benzyloxy-phenyl)-6,7-dihydro-H-oxazolo[4,5-c]pyridine-5-yl]-2-
35 methyl-propionic acid (146). Compound 23b (Ra=Rb=H, 0.45g, 1mmol) was



B -(CH2)3- COOH 1,26 241 3CF30- phenyl

242 2F-

phenyl

phenyl CH20 H N O B -CH2- CF2- COOH 2, 16 243 4CH3- phenyl

NO B -(WB2)R/00CH 1, 37 244 4F- phenyl CH20 2CH3 N O PBTAPOM2)E!S
1,33 245 2' 4di F- phenyl CH20 2CH3 N O B -(CH2)3- COOH 1, 33 246 3' 4di F-
CH20 3CH3 0 NO B -(CH2)3- COOH
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dissolved in a solution of HCI in 1,4-dioxan (4N, 14ml, 60eq) and the mixture was
stirred for 16 hrs at room temperature. The solvents were evaporated and diethyl
ether was added to precipitate the product. The white solid material was filtered
and dried in vacuo to give compound 146 (0.43g, 99%) as a white solid. 'H NMR
(400 MHz, DMSO-ds), 0 ppm:1.28 (d, J=7.3 Hz, 3 H), 3.07 - 3.20 (m, 3 H), 3.26
(dd, J=13.2, 4.9 Hz, 1 H), 3.60 (dd, J=13.2, 7.9 Hz, 1 H), 3.66 (bs, 2 H), 4.34 (br. s.,
2 H),5.18 (s, 2 H), 7.11 - 7.17 (m, 2 H), 7.31 - 7.37 (m, 1 H), 7.37 - 7.43 (m, 2 H),
7.44 - 7.49 (m, 2 H), 7.85 - 7.93 (m, 2 H), 10.17 - 12.85 (bs, 1 H); LC-MS (Method
A): Rt 1.48, [M+H] 393.

3-{2-[4-(4-Trifluoromethyl-benzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]pyridine-5-yl}-2-methyl-propionic acid (156). Compound 156 was
prepared following Route C. tH NMR (400 MHz, DMSO-ds): O ppm: 1.29 (d, J=7.2
Hz, 3 H), 3.09 - 3.21 (bs, 3 H), 3.27 (dd, J=13.1, 5.3 Hz, 1 H), 3.57 - 3.72 (dd,
J=13.1, 7.3 Hz, 1 H), 3.65 - 3.72 (bs, 2 H), 4.34 (br. s., 2 H), 5.33 (s, 2 H), 7.21 (d,
J=8.8 Hz, 2 H), 7.68 - 7.74 (m, 2 H), 7.75 - 7.81 (m, 2 H), 7.93 (d, J=8.8 Hz, 2 H),
10.50 - 12.32 (bs, 1 H); 3C NMR (101 MHz, DMSO-ds), 0 PPM: 16.35 (q, 1 C),
19.25 (t, 1 C), 35.14 (d, 1 C), 49.04 (br. t., 1 C), 49.76 (br. t., 1 C), 57.23 (t, 1 C),
68.66 (t, 1 C), 115.60 (d, 2 C), 119.65 (s, 1 C), 124.21 (s, 'JJCF=272.5 Hz, 1 C),
125.34 (d, 3JCF=3.6 Hz, 2 C), 127.63 (d, 2 C), 128.05 (d, 2 C), 128.51 (s,
2JCF=31.7 Hz, 1 C), 128.63 (s, 1 C), 141.51 (s, 1 C), 142.86 (s, 1 C), 160.11 (s, 1 C),
160.76 (s, 1 C), 174.95 (s, 1 C); LC-MS (Method A): Rt 1.82, [M+H] 461.

3-{2-[4-(4-Chloro-benzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]pyridine-5-yl}-2-methyl-propionic acid (157). Compound 157 was
prepared following route C. tH NMR (400 MHz, DMSO-ds), O ppm: 1.19 (d, J=7.4
Hz, 3 H), 3.00 - 3.12 (m, 3 H), 3.18 (dd, J=13.2, 5.3 Hz, 1 H), 3.52 (dd, J=13.2, 7.1
Hz, 1 H), 3.56 - 3.66 (bs, 2 H), 4.24 (br. s., 2 H), 5.11 (s, 2 H), 7.08 (d, J=9.0 Hz, 2
H), 7.35 - 7.43 (m, 4 H), 7.81 (d, J=9.0 Hz, 2 H), 10.57 - 11.92 (bs, 1 H); 3C NMR
(101 MHz, DMSO-ds), 1 PPM: 16.44 (g, 1 C), 19.19 (t, 1 C), 35.09 (d, 1 ©), 49.1
(br. t., 1 C), 49.6 (br. t., 1 C), 57.17 (t, 1 C), 68.72 (t, 1 C), 115.59 (d, 2 C), 119.50
(s, 1 C), 127.60 (d, 2 C), 128.45 (d, 2 C), 128.52 (s, 1 C), 129.51 (d, 2 C), 132.58 (s,
1C), 135.69 (s, 1 C), 142.79 (s, 1 C), 160.22 (s, 1 C), 160.80 (s, 1 C), 174.92 (s, 1
C); LC-MS (Method A): Rt 1.72, [M+H] 427.

CH20 2F N O B -(CH2)3- COOH 1, 42

CH20 2CH3
8€O0H



1,3 247 3'5di F- phenyl CH20 3CH3 0 N O B -(CH2)3- COOH 1,3 248 4Cl- phenyl
CH20 3CH3 0 N O B -(CH2)3- COOH 1,32 249 4CF3- phenyl CH20 3CH3 O NO B
- (CH2) 3- QOeMI21008B3250 4CF30- phenyl CH20 3CH3 0 N 0 BPCIEH2)1306B8OH 1, 38
251 3CF3- phenyl CH20 2CH3 N O B -(CH2)3- COOH 1,4 252 3' 4di C1- phenyl
CH20 2CH3 N O B -(CH2)3- COOH
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3-{2-[4-(4-(2,3-Difluoro-benzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]lpyridine-5-yl}-butyric acid (175). Compound 175 was prepared following
route C. 'H NMR (400 MHz, DMSO-ds), O0ppm: 1.27 (d, J=6.6 Hz, 3 H), 2.5 - 2.6
(m, 1H), 2.8-3.1(m,3H),3.1-3.5(bs,2H),3.6-3.7(hs, 1 H),3.9-41(bs, 2

5 H),528(s,2H),7.0-72(m,2H),7.2-7.3(m,1H), 7.4-75(m,2H),79-8.0
(m, 2 H), 12.16(br. s., 1 H); LC-MS (Method A): Rt 1.3, [M+H] 429.

3-{2-[4-(4-Trifluoromethyl-benzyloxy)-2-fluoro-phenyl]-6,7-dihydro-H-
oxazolo[4,5-c]pyridine-5-yl}-2-methyl-propionic acid (271). Compound 271

10  was prepared following route C. 'H NMR (400 MHz, DMSO-ds), O ppm: 1.29 (d,
J=7.2 Hz, 3 H), 3.06 - 3.36 (m, 4 H), 3.51 - 3.68 (m, 2 H), 3.70 — 3.90 (bs, 1 H),
4.18 - 458 (bs, 2 H), 5.33 (s, 2 H), 7.03 (dd, J=8.7, 2.2 Hz, 1 H), 7.10 (dd, J=12.9,
2.2Hz, 1 H),7.65-7.71 (m, 2 H), 7.73 - 7.77 (m, 2 H), 7.92 (t, J=8.7 Hz, 1 H),
11.01 (br. s., 1 H); LC-MS (Method A): Rt 1.56, [M+H] 479.

15
2-(4-Bromo-phenyl)-6,7-dihydro-H-oxazolo[4,5-c]pyridine-5-carboxylic
acid t-butyl ester (28, Rb=H). To a suspension of compound 20 (Rb=H, 14.3g,
48.2mmol) in DCM (300ml) were added DIPEA (leq) and di-t-butyl dicarbonate
(11.59¢g, 53mmol, 1.1eq). The mixture was stirred at room temperature for 16hrs

20  after which time TLC analysis revealed complete reaction. The mixture was
concentrated in vacuo to give crude compound pure 28 (Rb=H) which was used in

the next step without further purification.

2-(4-Hydroxy-phenyl)-6,7-dihydro-H-oxazolo[4,5-c]pyridine-5-carboxylic

25 acid t-butyl ester (29, Rb=H). Compound 28 (Rb=H, 9¢g, 20.4mmol) was
dissolved in 1,4-dioxan (90ml) and to the solution was added potassium
hydroxide (4.58¢g, 81mmol, in 90 ml water) and the solution was degassed. To the
solution was added 2-di-t-butylphosphino-2’,4’,6’-triisopropylbiphenyl (346mg,
0.82mmol, 0.04eq) and tris-(dibenzylideneaceton)-dipalladium(0) (373.5mg,

30 0.41mmol, 0.02eq). The mixture was stirred at 80°C for 16hrs after which time
LC-MS analysis showed that the conversion was complete. The mixture was
cooled to room temperature, diluted with EtOAc, acidified to pH 6 with 0.1N HC1
and extracted with EtOAc. The organic layers were dried on MgSOy,, filtered and

concentrated in vacuo. The residue was purified by silica gel column



1,45 253 3CF30- phenyl

CH20 2C1L N O B -(CH2)3- COOH 1,38 255 3' 4di F- phenyl CH20 2C1 N O
- (CH2) 3- W00eMI21N0883256 3' 5di F- phenyl CH20 2C1 N O B - PCHIP2011060385 1, 39
257 4ACF3- phenyl CH20 2C1 N O B -(CH2)3- COOH 1,42 258 2F- pheny!
NO B -(CH2)2- COH 1,35 259 4CF3- phenyl
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chromatography (DCM/MeOH, 97/3, v/v) to give compound pure 29 (Rb=H, 6g,
83%).

2-[4-(4-Trifluoromethyl-benzyloxy)-phenyl)-6,7-dihydro-H-oxazolo[4,5-
c]pyridine-5-carboxylic acid t-butyl ester (30, Ra=4CFs, Rb=H). Compound
29 (Rb=H, 6g, 17mmol) was dissolved in DCM/water, 2/1, v/v (78ml/mmol) and to
this solution was added sodium hydroxide (27ml, 2N, 3 eq). To this mixture was
added tetrabutylammonium bromide (549mg, 0.1eq) and 4-trifluoromethyl-benzyl
bromide (4.48g, 18.75mmol, 1.1eq). The mixture was stirred for 16hrs at room
temperature after which time LC-MS analysis showed complete reaction. The
mixture was diluted with DCM (200ml), the layers were separated and the water
layer was extracted with DCM. The organic layers were dried on MgSOa4, filtered
and concentrated in vacuo. The residue was purified by silica gel column
chromatography (eluent: EtOAc/petroleum ether, 1/3) to give compound pure 30
(Rb=H, 9.0g, 96%) as a colorless foam.

2-[4-(4-Trifluoromethyl-benzyloxy)-phenyl)-6,7-dihydro-H-oxazolo[4,5-
c]pyridine(30, Ra=4CF3, Rb=H). Compound 30 (9.6g, 18.5mmol) was dissolved
in DCM (150ml) and trifluoroacetic acid (8.5ml, 111mmol, 6eq) was added. The
solution was refluxed for 16hrs after which time TLC analysis showed complete
reaction. The mixture was neutralized with 5% aq. NaHCOs. The mixture was
extracted with DCM (3x) and the combined organic layers were washed with
brine, dried on Na2S0O4 and concentrated in vacuo to give compound 27 (Ra=4CFs,

Rb=H) which was used in the next step without further purification.

3-{2-[4-(4-Trifluoromethoxybenzyloxy)-phenyl]-6,7-dihydro-H-
oxazolo[4,5-c]pyridine-5-yl}-cyclobutane carboxylic acid (306).Compound
27 (Ra=4CF3, Rb=H 0.71g, 1.8mmol) was suspended in 1,2-dichloroethane (40ml).
To this suspension was added 3-oxocyclobutanecarboxylic acid (0.27g, 2.34mmol,
1.3eq) and sodium triacetoxy borohydride (0.61g, 2.88mmol, 1.6eq). The mixture
was stirred at room temperature for 16hrs after which time TLC analysis
revealed complete reaction. The solution was diluted with 5% NaHCO3
(156ml/mmol) and the mixture was extracted with DCM. The combined organic
layers were dried on Na2SOs4, concentrated in vacuo and the residue was purified

by silica gel column chromatography to furnish a mixture of cis and trans

CH20 2CH3 N O B -(CH2)3- COOH 1,48 254 4C1-

phenyl
B

CH20 3F



CH20 3F N O B -(CH2)2- COOH 3,02 73 260 3'5di F- phenyl CH20 3F NO B
-(CH2)2- COOH 2,98 261 2F- phenyl CH20 2CL N O B -(CH2)3- COOH 2,94 262

3' 5di F- phenyi20se 2CH3 N O B - (CH2)3- COOH 1,66 263 PCIHiPEe11johEssg |
2C1 NO B -(CH2)3- COOH 1,33 264 4CF30- phenyl

COCH 1,46 265 3' 5di C1- phenyl CH20 2C1
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stereoisomers in a ratio of 2 to 1. A second silica gel column chromatography
purification (DCM/MeOH, 9/1, v/v) resulted in the isolation of two enriched
stereoisomer fractions. Compound 307-cis (Rf, 0.2, 0.46¢g, 51%, cis/trans = 95/5)
and 306-trans (Rf 0.25, 0.21g, 25%, cis/trans = 5/95). 307-cis: 'H NMR (400
MHz, DMSO-ds): 0 ppm 1.92 - 2.05 (m, 2 H); 2.26 - 2.37 (m, 2 H); 2.68 (t, J=4.5
Hz, 2 H); 2.70 - 2.79 (m, 3 H); 2.89 - 3.00 (m, 1 H); 3.30 — 3.41 (bs, 2 H); 5.21 (s, 2
H) 7.14 (d, J=8.8 Hz, 2 H); 7.41 (d, J=8.5 Hz, 2 H); 7.61 (d, J=8.5 Hz, 2 H); 7.87
(d, J=8.8 Hz, 2 H); 12.15 (br. s., 1 H); 306-trans: 'H NMR (400 MHz, DMSO-ds)
O ppm: 2.10 - 2.21 (m, 2 H); 2.22 - 2.34 (m, 2 H); 2.67 (t, J=4.8 Hz, 2 H); 2.71 - 278
(m., 2 H); 2.84 — 2.95 (m, J=9.6 Hz, 1 H); 3.17 (quin, J=7.4 Hz, 1 H); 3.31 — 3.40
(bs, 2 H); 5.21 (s, 2 H); 7.14 (d, J=8.8 Hz, 2 H); 7.41 (d, J=8.5 Hz, 2 H); 7.61 (d,
J=8.5 Hz, 2 H); 7.87 (d, J=8.8 Hz, 2 H); 12.20 (br. s., 1 H). LC-MS Rt 1.41, [M+H]
=489.

3-{2-[4-(3,4-Difluorobenzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]pyridine-5-yl}-cyclobutane carboxylic acid (277). Compounds 278-cis and
277-trans were prepared as described for 306. 278-cis: 'H NMR (400 MHz,
DMSO-ds): U ppm 1.93 - 2.04 (m, 2 H) 2.26 - 2.36 (m, 2 H) 2.68 (t, J=4.8 Hz, 2 H)
2.70 - 2.80 (m, 3 H) 2.88 - 3.00 (m, 1 H) 3.33 - 3.40 (bs, 2 H) 5.16 (s, 2 H) 7.14 (d,
J=8.8 Hz, 2 H) 7.29 - 7.38 (m, 1 H) 7.47 (dt, J=10.7, 8.4 Hz, 1 H) 7.56 (ddd,
J=11.5, 8.0, 2.0 Hz, 1 H) 7.87 (d, J=8.8 Hz, 2 H) 12.15 (br. s., 1 H); LC-MS
(method A): Rt 1.33, [M+H] = 441; 277-trans: 'H NMR (400 MHz, DMSO-ds): O
ppm 2.09 - 2.20 (m, 2 H) 2.23 - 2.31 (m, 2 H) 2.67 (t, J=4.5 Hz, 2 H) 2.70 — 2.77
(m, 2H)2.84-2.93 (m,1H)3.12-3.22 (m, 1 H) 3.32 - 3.39 (bs, 2 H) 5.16 (s, 2 H)
7.14 (d, J=8.8 Hz, 2 H) 7.30 - 7.37 (m, 1 H) 7.47 (dt, J=10.8, 8.4 Hz, 1 H) 7.56
(ddd, J=11.4, 8.0, 1.9 Hz, 1 H) 7.87 (d, J=8.8 Hz, 2 H) 12.20 (br. s., 1 H); ); LC-MS
(method A): Rt 1.31, [M+H] = 441.

3-Bromo-N-benzyloxycarbonyl-4-piperidone (502). To a cooled (0°C) solution
of N-benzyloxycarbonyl-4-piperidone (501, 27.3¢ 117 mmol) in DCM (3ml/mmol)
was added DIPEA (25.5ml, 146.2mmol, 1.25eg) and trimethylsilyl
trifluoromethane sulfonate (25.4ml, 141 mmol, 1.2eg). The mixture was stirred
for 30 minutes at 0°C. Next, N-bromosuccinimide (21.2g, 119.3mml, 1.02eg) was
added and stirring was continued for 16hrs at room temperature. The reaction

mixture was washed with 5% NaHCOs and the organic layer was dried (MgSO4)

CH20

CH20 2C1 N O B - (CH2) 3-



NO B-(CH2)3- COCH 1,49 266 3'5di F- Phenyl CH20 2C1 NO B -(CH2)2- COCH

1,42 267 4CF3- phenyl CH20 2CL N O B -(CH2)2- COH 1,5 268 2F- phenyl
2C1 N O VBO200M@Y®3 COOH 1,36 269 2' 6di CH3 - phenyl

CH20

CH20 PRF/ER2@1 1/0B158¢ CH2) 2-

COCH 1,36 270 2'3di F- phenyl CH20 H N O B -CH2- CRCH2)21- 1,56 271 4CF3-
CH20 2F NO B
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and subsequently concentrated under reduced pressure. The resulting oil was
purified by silica gel chromatography (diethyl ether/ petroleum ether, 1/1 to 1/0,
viv, Rf 0.1) giving 502 in a yield of 90% as a yellow oil.

2-(4-Methoxy-phenyl)-6,7-dihydro-4H-thiazolo[5,4-c]pyridine-5-
carboxylic acid benzyl ester (504). Compound 502 (2.0g, 6.5mmol) was
dissolved in ethanol (20ml). To the solution was added 4-methoxythiobenzamide
(503, 1.09¢g, 6.5 mmol, leq) and the yellow mixture was refluxed for 17 hrs after
which time TLC analysis showed full conversion of 502. The reaction mixture
was concentrated in vacuo and the residue was dissolved in EtOAc, washed with
5% Na2S04 and the organic layer was dried (MgSO4) and subsequently
concentrated under reduced pressure. The resulting oil was purified by silica gel
chromatography (diethyl ether, Rf 0.3) giving compound 504 in a yield of 49% as
a colorless oil. Compounds having a Rb substitute can be prepared by choosing a

properly substituted (Rb)- 4-methoxythiobenzamide (5083).

4-(4,5,6,7-Tetrahydro-thiazolo[5,4-c]pyridine-2-yl)-phenol 505. Compound
504 (18.0g, 47.3mmol) was dissolved in ethanol (300ml). To the cooled (-78°C)
solution was added boron tribromide (5eg, 236mmol) dropwise. After one hour
cooling was removed and the mixture was stirred 16hrs at room temperature.
The reaction was quenched with MeOH, the mixture was concentrated in vacuo
to give compound 505 as an oil which was used in the next step without further

purification.

General procedure for the synthesis of compounds 508. Compounds 508

are prepared starting from compounds 505 in a similar fashion as described for
the synthesis of compounds 7 and 21 (see schemes 1-4). As a typical example we

describe the synthesis of compound 508 (Ra=F, Rb=H, Rc=C2).

3-[2-(4-(Hydroxy-phenyl)-6,7-dihydro-4H-thiazolo[5,4-c]pyridine-5-yl]-
propionic acid t-butyl ester (506, Rb=H, Rc=C2). To a suspension of 505
(Rb=H, 5.8¢g, 25.1mmol) in MeOH (100ml) and DIPEA (5.1ml, 30.1mmol, 1.2eq)
was added t-butyl acrylate (4.4ml, 30.1mmol, 1.2eq) and the mixture was
refluxed for 16hrs after which time TLC analysis (diethyl ether, Rf 0.2) showed

full conversion of 505. The reaction mixture was concentrated in vacuo and the



-CH2- CH(CH3)- 1,56 272 2' 6di CH3 - phenyl CH20 2CH3 N O B - (CH2)2- COOH
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resdue was dissolved in EtOAc, washed with 5% NaHCO3 and the organic layer
was dried (Na2SQO.) and subsequently concentrated under reduced pressure. The
resulting oil was purified by silica gel chromatography (diethyl ether) giving
compound 506 (Rb=H, Rc=C2) in a yield of 79% as a white solid material.

3-[2-(4-(2-Fluoro-benzyloxy)-phenyl)-6,7-dihydro-4H-thiazolo[5,4-
c]pyridine-5-yl]-propionic acid t-butyl ester (507, Ra= 2F, Rb=H, Rc=C2).
To a suspension of 506 (Rb=H, Rc=C2, 0.5g, 1.4mmol) in DMA (4ml) was added
triphenyl phosphine (0.45¢g, 1.7mmol, 1.25eg), diisopropyl azodicarboxylate

10  (0.33ml, 1.7mmol, 1.25eq) and 2-fluoro benzyl alcohol (0.17ml, 1.56mmol, 1.15eg)
and the mixture was stirred at room temperature for 16hrs. The reaction mixture
was diethyl ether (150ml) and washed with 3x50ml water. The combined organic
layers were dried (Na2SQO4) and subsequently concentrated under reduced
pressure. The resulting oil was purified by silica gel chromatography (diethyl

15  ether/petroleum ether, 2/1, v/v) giving compound 507 (Ra=2F, Rb=H, Re=C2) in a
vield of 67% as a white solid material.

3-[2-(4-(2-Fluoro-benzyloxy)-phenyl)-6,7-dihydro-4H-thiazolo[5,4-
c]pyridine-5-yl]-propionic acid (38, Ra= 2F, Rb=H, Rc=C2). Compound 507,

20 Ra=2F, Rb=H, Rc=C2, 0.43g, 0.9mmol) was dissolved in 4N HCl in dioxane
(10ml). The mixture was stirred for 16hrs at room temperature. The mixture was
concentrated in vacuo and the resulting solid was washed with diisopropyl ether
to give 38 as a white solid (Ra= 2F, Rb=H, Rc=C2, 0.42g, 97%). Compound 38: 'H
NMR (400 MHz, DMSO-ds), 0 ppm 2.88-3.03 (m, 2H), 3.06 - 3.14 (m, 1 H), 3.20

25  (m, 1 H), 3.48 (broad signal, 3 H), 3.73 - 3.87 (m, 1 H), 4.44 (bd, J=15.9, 6.0 Hz,1
H), 4.72 (b, J=15.9 Hz, 1 H), 5.22 (s, 2 H), 7.16 (d, J=8.6 Hz, 2 H), 7.23 - 7.32 (m,
2 H), 7.41 - 7.49 (m, 1 H), 7.59 (dt, J=7.6, 1.5 Hz, 1 H), 7.87 (d, J=8.6 Hz, 2 H),
11.63 (br. s., 1 H); LC-MS (Method A): Rt 1.3, [M+H] 473.

30  4-Bromo-N-(4-chloro-pyridin-3-yl)-benzamide (510). A mixture of 4-amino-
3-chloropyridine (509, 5.9g, 46,2 mmol), 4-bromobenzoyl chloride (15, 11.15g,
50.8mmol) and potassium carbonate (22.4g, 161.7 mmol) in acetonitril (150ml)
was refluxed for 24hrs. The reaction mixture was concentrated in vacuo,
redissolved in DCM and the solution was washed with water. The organic layer

35  was dried (MgSO.), concentrated and the resulting oil was purified by silica gel



-cycl obut yl -

COOH 1,31 278 3' 4di F- phenyl CH20 H N O B -cycl obutyl -

COCH

1,33 279 4C1- phenyl CH20 HN O B -cycl obutyl- COCH 1,36 280 4Cl- phenyl

CH20 H N WO 2B12/9ya7Bobut yl - COOH 1, 37 281 4F- phenyl CH2@C3EP20N1061586
-(CH2) 3- COCH 2,03* 282 4CF3- phenyl

283 2F-

phenyl CH20 3C1 NO B -(CH2)3- COOH 1,99* 284

10

15

20

25

30

35

56

column chromatography (DCM/MeOH, 99/1, v/v, Rf 0.2) to give pure 510 (10.4g,
72%) as an oil. When a substituted compound 15 is used, the Rb in compound

510 is introduced.

2-(4-Bromo-phenyl)-thiazolo-[4,5¢c]-pyridine (511). Compound 510 (10.4g,
33.4mmol) was suspended in toluene (400ml) and Lawesson’s reagent (9.4g,
23.4mmol, 0.7eq) was added and the mixture was refluxed for 24 hrs after which
time TLC analysis (DCM/MeOH, 97/3, v/v, Rf 0.7) revealed the reaction to be
complete. The mixture was concentrated in vacuo and to the oil was added
NaHCOs (5% solution, 200ml) and the suspension was extracted with DCM
(3x200ml). The combined organic layers was dried over MgSOQ., concentrated and
the oil was purified by silica gel column chromatography (DCM/MeOH, 99/1 to
97/3, vIv) to give pure 511 (8.7g, 89%) as an oil.

2-(4-Benzyloxy-phenyl)-4,5,6,7-tetrahydro-thiazolo-[4,5¢c]-pyridine (518).
Compounds 518 were obtained starting from 511 in a similar fashion as
described for the synthesis of compounds 27 in schemes 4 and 7. The appropriate
tails Rc could be linked to 518 in a similar fashion as described for compounds

27.

4-{2-[4-(3,5-Difluoro-benzyloxy)-phenyl]-6,7-dihydro-4H-thiazolo-[4,5¢]-
pyridin-5-yl}-butyric acid (446, Ra=3,5-F, Rb=H, Rc=C3). Compound 519
(Ra=3,5-F, Rb=H, Rc=C3, 0.79¢g, 1.58mmol) was dissolved in 4N HCI in dioxan
(25ml) was stirred for 18hrs at 50°C and for 70hrs at room temperature. The
mixture was concentrated in vacuo and the resulting oil was stirred in diethyl
ether to yield 446 as a white solid (0.72g, 94%). 1H NMR (400 MHz, DMSO-ds): [
ppm: 2.03 - 2.15 (m, 2 H), 2.40 (t, J=7.3 Hz, 2 H), 3.12 - 3.22 (m, 1 H), 3.32 (broad
signal, 3 H), 3.40 — 3.51 (m, 1 H), 3.75 — 3.90 (m, 1 H), 4.36 (dd, J=15.2, 6.8 Hz, 1
H), 4.59 (d, J=15.2 Hz, 1 H), 5.21 (s, 2 H), 7.05 (tt, J=9.0, 2.3 Hz, 1 H), 7.09 - 7.18
(m, 4 H), 7.84 (d, J=8.9 Hz, 2 H), 11.17 (br. s., 1 H); Rt 1.33, [M+H] 502.

2-{2-[4-(3,5-Difluoro-benzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-

c]pyridine-5-yl}-acetic acid (463). 2-[4-(3,5-difluoro-benzyloxy)-phenyl]-
4,5,6,7-tetrahydro-oxazolo[4,5-c]pyridine (27, Ra=3,5-diF, Rb= H) was
synthesized following route C as described above. Compound 27 (Ra=3,5diF, Rb=

CH20 3CL N O B -(CH2)3- COOH 2, 11*



4CF30- phenyl CH20 3CL NO B -(CH2)3- COOH 2, 1* 285 4Cl- phenyl CH20 3Cl N
0 B -(CH2)3- COOH 2,07* 286 3CF30- phenyl CH20 3C1L NO B -(CH2)3- COOH

2, 14*  74vR@WB04BF- phenyl CH20 3CL N O B -(CH2)3- COONEP2013/06388

2' 4di F- phenyl CH20 3C1 N O B -(CH2)3- COOH 2, 02* 289 3' 4di C1- phenyl CH20
3CL1 NO B -(CH2)3- COOH 2,16* 290 3' 5di F- phenyl
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H, 0.4g, 1.17mmol) was dissolved in acetonitril (20ml). To the solution was added
DIPEA (0.51ml, 2.9mmol, 2,5eq) and t-butyl bromoacetate (0.19ml, 1.29mmol,
1.1eq). The mixture was refluxed for 6 hrs after which time LCMS analysis
showed the reaction to be complete. The mixture was concentrated in vacuo,
5 water was added and the suspension was extracted with DCM (3x200ml). The
combined organic layers was dried over MgSO4, concentrated and the oil was
purified by silica gel column chromatography (diethyl ether/petroleum ether, 3/1,
v/v). The resulting oil was suspended in 4N HCI in dioxan (20ml). The mixture
was stirred at 45°C for 5 hrs and at room temperature for 16hrs. The mixture
10  was concentrated in vacuo to give a white solid. The solid material was washed 3
times with diethyl ether to give 463 (0.39g, 91%) as a white solid. 1H NMR (400
MHz, DMSO-ds): O ppm: 3.10 — 3.20 (m., 2 H), 3.70 — 3.80 (m., 2 H), 4.31 (s, 2 H),
4,44 (s, 2 H), 5.22 (s, 2 H), 7.02 - 7.10 (m, 1 H), 7.13 — 7.20 (m, 4 H), 7.92 (d,
J=8.8 Hz, 2 H), 9.53 - 12.44 (br.s., 1 H); Rt 1.51; [M+H] 401.
15
2-{2-[4-(3,5-Difluoro-benzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]pyridine-5-yl}-propionic acid (464). Compound 27 (Ra=3,5diF, Rb= H, 0.4g,
1.17mmol) was dissolved in acetonitril (20ml). To the solution was added DIPEA
(0.51ml, 2.9mmol, 2,5eq) and t-butyl 2-bromo-propionic ester (0.27gl, 1.29mmol,
20 1l.leq). The mixture was refluxed for 24 hrs after which time LCMS analysis
showed the reaction to be complete. The mixture was concentrated in vacuo,
water was added and the suspension was extracted with DCM (3x200ml). The
combined organic layers were dried on MgSO4, concentrated and the oil was
purified by silica gel column chromatography (diethyl ether/petroleum ether, 3/2,
25  vl/v, Rf 0.3). The resulting oil was suspended in 4N HCI in dioxan (20ml). The
mixture was stirred at 45°C for 5 hrs and at room temperature for 16hrs. The
mixture was concentrated in vacuo to give a white solid. The solid material was
washed 3 times with diethyl ether to give 464 (0.41g, 89%) as a white solid. 1H
NMR (400 MHz, DMSO-ds): [ ppm, 1.66 (d, J=7.1 Hz, 3 H), 3.17 (br. s., 2 H), 3.74
30 (br.s, 2H), 4.33-4.52 (m, 4 H), 5.22 (s, 2 H), 7.02 - 7.11 (m, 1 H), 7.13 — 7.25 (m,
4 H), 7.92 (d, J=8.8 Hz, 2 H); Rt 1.53, [M+H] 415.

3-{2-[4-(3,5-Difluoro-benzyloxy)-phenyl]-6,7-dihydro-4H-oxazolo[4,5-c]-
pyridin-5-yl}-cyclopentane carboxylic acid (465, 1/1 cis-trans mixture).

35 Compound 27 (Ra=3,5diF, Rb= H, 0.1g, 0.29mmol) was dissolved in 1,2-
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dichloroethane (5ml). To the solution was added 3-oxo-cyclopentane-carboxylic
acid (0.05¢g, 0.41mmol, 1.4eq), sodium triacetoxy borohydride (0.11g, 0.53mmol,
1,8¢q) and AcOH (0.03ml, 0.58mmol, 2eq). The mixture was stirred for 16 hrs
after which time LCMS analysis showed the reaction to be complete. To the
5  mixture was added a saturated solution of NH4Cl and the mixture was extracted
with DCM. The combined organic layers was concentrated in vacuo and the oil
was purified by silica gel column chromatography (DCM/MeOH, 9/1, v/v) to give
compound 465 as a cis/trans mixture in a ratio of 1/1.
Rt 1.27, [M+H] 455.

10  4-{2-[4-(2,3-Difluoro-benzyloxy)-2-methyl-phenyl]-6,7-dihydro-4H-oxazolo-
[4,5¢c]-pyridin-5-yl}-pentanoic acid (393). Compound 22 (Rb=2Me, Rc=H) was
prepared by stirring 29 (Rb=2Me) in a mixture of TFA and DCM for 16hrs. The
solvents were evaporated to give crude 22 (Rb=2Me, Re=H) as an oil which was
used in the next step without further purification. A SCX-2 column was used to

15 make the free base of compound 22 (Rb=2Me, Rc=H, 1g, 4.3mmol), which was
dissolved in MeOH. To this solution was added ethyl levulinate (2.46ml,
17.4mmol, 4eq), AcOH (0.5ml, 8.7mmol, 2eq) and palladium hydroxide on carbon.
The reaction mixture was shaken at a pressure of 4atm of hydrogen. After 16hrs,
ELSD showed that the reaction was not yet complete. Another portion of ethyl

20  levulinate (2.46ml, 17.4mmol, 4eq) and palladium hydroxide on carbon was
added and hydrogenation at 4 atm was continued for 72hrs. The mixture was
degassed, filtered over Hyflo and the residue was washed with MeOH. The
filtrate was concentrated in vacuo and the resulting oil was purified by silica gel
column chromatography to give 522 (Rb=2Me, Re=xCH2(CH3)CH2CH2C(=0)OEt)

25 in an yield of 41%. Subsequent benzylation of 522 with 2,3-di-fluoro-benzyl
bromide was performed in a similar fashion as described for the compounds of
Schemes 1-5 giving compound 523 . Finally, the latter was dissolved in a solution
of sodium hydroxide in ethanol (18ml, 0.3M) and the solution was stirred at 50°C
for 16hrs. The mixture was concentrated in vacuo and the residue was stirred in

30  diethyl ether to give 393 as a white solid (Ra=2,3-diF, Rb=2Me, Re=CH2(CHs)CH-
2CH2C(=0)OH). 'H NMR (400 MHz, DMSO-ds): 0 ppm 1.40 (d, J=5.9 Hz, 3 H),
1.74 - 1.93 (m, 1 H), 2.15 — 2.30 (m, 1 H), 2.31 - 2.50 (m, 3 H), 2.63 (s, 3 H), 3.04 —
3.15 (m, 1 H), 3.22 - 3.35 (m, 1 H), 3.45 - 3.69 (m, 2 H), 3.72 — 3.85 (m, 1 H), 4.22-
4.46 (m, 2 H), 5.25 (s, 2 H), 6.98-7.07 (m, 2 H), 7.20-7.29 (m, 1 H), 7.34-7.45 (m, 2
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H), 7.87 (d, J=8.6 Hz, 1 H), 10.49 - 10.69 (br.band, 1 H), 11.47 - 13.29 (br.band, 1
H). Rt 1.37, [M+H] 457.

4-{2-[4-(2,3-Difluoro-benzyloxy)-2-methyl-phenyl]-6,7-dihydro-4H-
oxazolo[4,5-c]-pyridin-5-yl}-2-methyl-butyric acid (394). Compound 22
(Rb=2Me, 1g, 3.8mmol) was dissolved in acetonitril (10ml) and to the solution
was added DIPEA (1.93 ml, 11.25mmol), sodium iodide (0.56¢g, 3.75mmol) and 4-
chloro-2-methylbutyric acid methyl ester (0.85g, 5.6mmol). The mixture was
stirred at 60°C for 16hrs, after which time again added DIPEA (1.93 ml,
11.25mmol), sodium iodide (0.56g, 3.75mmol) and 4-chloro-2-methylbutyric acid
methyl ester (0.85g, 5.6mmol) were added and stirring was continued for 30hrs at
60°C. The mixture was concentrated in vacuo and purified by silica gel column
chromatography (DCM/MeOH, 95/5 to 9/1, v/v) to give 525 (Rb=2Me; Rd=Me) as
an oil. Compound 525 (Rb=2Me; Rd=Me) was benzylated at Mitsunobu conditions
in a similar fashion as described above for the synthesis of 23. The resulting
compounds 526 (0.5mmol) were dissolved in ethanol (20ml) and 2N NaOH
solution was added (4ml) and the mixture was stirred for 2hrs at 50°C. The
solution was neutralized with 1M HCI, extracted with DCM (3x20ml) and the
organic layers were dried on MgS0O4. Evaporation of the solvent resulted in the
isolation of pure compound 394. 'H NMR (400 MHz, DMSO-de): O ppm 1.09 (d,
J=7.1 Hz, 3 H), 1.51 — 1.61 (m, 1 H), 1.80 - 1.92 (m, 1 H), 2.36 - 2.46 (m, 1 H), 2.56
(t, J=7.1 Hz, 2 H), 2.60 (s, 3 H), 2.72 — 2.78 (m, 2 H), 2.79 — 2.85 (m, 2 H), 3.39 -
3.47 (m, 2 H), 5.24 (s, 2 H), 6.95 - 7.04 (m, 2 H), 7.20 - 7.29 (m, 1 H), 7.35 - 7.47
(m, 2 H), 7.82 (d, J=8.6 Hz, 1 H), 10.85 - 13.06 (br.band, 1 H). LC-MS: Rt 1.38,
[M+H] 457.

4-{2-[4-(2,3-Difluoro-benzyloxy)-2-methyl-phenyl]-6,7-dihydro-4H-oxazolo-
[4,5¢c]-pyridin-5-y1}-3-methyl-butyric acid (437).

Synthesis of 4-Chloro-3-methyl-butyric acid methyl ester.
4-Methyl-dihydro-furan-2-one (4g, 39.95mmol) was dissolved in MeOH (10ml)
and the solution was cooled to -10°C. Thionyl chloride (3.6ml, 49.9mmol) was
added dropwise. The mixture was stirred at -10 °C for 2hrs and hereafter for
16hrs at room temperature. The mixture was concentrated in vacuo to give crude
4-Chloro-3-methyl-butyric acid methyl ester (4g, 87%) which was used in the

next step without further purification.
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Compound 22 (Rb=2Me, Rd=Me) was selectively alkylated at the nitrogen
position with 4-chloro-3-methyl-butyric acid methyl ester to give 528. Subsequent
benzylation of 528 under previously described Mitsunobu conditions gave 529.
Compound 529 was demethylated in a similar fashion as described above for the
5  synthesis of compound 394 to give compound 437 (Ra=2,3-diF, Rb=2Me, Rd=H)
as a white solid. H NMR (400 MHz, DMSO-de): O ppm 1.12 (d, J=6.6 Hz, 3 H),
2.26 (dd, J=16.3, 7.3 Hz, 1 H), 2.44 - 2.57 (m, 2 H), 2.63 (s, 3 H), 2.99 - 3.96 (m, 6
H), 4.10 — 4.65 (br. b., 2 H), 5.24 (s, 2 H), 6.96 - 7.08 (m, 2 H), 7.18 - 7.27 (m, 1 H),
7.31 - 7.43 (m, 2 H), 7.88 (d, J=8.6 Hz, 1 H), 10.17 - 11.21 (br.band, 1 H), 11.46 -
10 13.30 (br.band, 1 H). LC-MS: Rt 1.44, [M+H] 457.

3-{2-[4-(2-phenyl-cyclopropyl)-3-fluoro-phenyl]-6,7-dihydro-4H-oxazolo-
[4,5-c]-pyridin-5-yl}-cyclobutane carboxylic acid (459 trans).
2-Phenyl-cyclopropyl-trifluoroborane. 4,4,5,5-Tetramethyl-2-(2-phenyl-
15  cyclopropyl)-[1,3,2]dioxaborolane (3.1g, 12.7mmol) in MeOH (48ml) and water
(12ml) was cooled to 0°C. Potassium bifluoride (6.96¢g, 88.9mmol, 7eq) was added
and the mixture was stirred for 16hrs at room temperature. The mixture was
concentrated in vacuo and the residue was co-evaporated with acetonitril
(3x40ml). The residue was washed with warm acetonitril (3x40ml) and the
20  combined actonitril washings were concentrated to give 2-phenyl-cyclopropyl-
trifluoroborane  (2g, 71%). This  trifluoroborane  derivative  (1.8g,
8.2mmol,1.3mmol) was dissolved in degassed toluene/water (137.5ml, 10/1, v/v)
and potassium phosphate tribasic (5.2g, 24.7mmol, 3.9eq) was added. The
mixture was stirred for 15 minutes and to this solution was added compound 28
25  (Rb=3F, 2.5g, 6.3mmol), palladium(Il) acetate (71.2mg, 0.3mmol, 0.05¢eq) and 2-
dicyclohexylphosphino-2,6-di-isopropoxy-1,1-biphenyl (296mg, 0.6mmol, 0.leq,
RuPhos). The mixture was stirred at 115°C for 3 hrs after which time TLC
analysis (Et2O/PA, 3/7, v/v) revealed the reaction to be complete. The mixture
was allowed to reach room temperature and was diluted with EtOAc (300ml) and
30  the solution was washed with water. The organic layer was dried on MgSO4 and
concentrated in vacuo to give an oil which was purified by silica gel column
chromatography (Et2QO/PA, 3/7, v/v) to give pure 530 (2.54g, 92%) as a white solid.
The BOC in 530 was removed under acidic conditions to give 531, which was
transformed to 532 under conditions for introducing the Rec-tail as described

35 above. Compound 532 (pure trans, 0.45g, 0.94mmol) was dissolved in 20ml 4M
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HCl in dioxan. The solution was stirred for 16hrs at room temperature. The
mixture was concentrated in vacuo and stirred in diethyl ether. The resulting
solid was filtered to give compound 459 (trans, 0.36¢g, 83%). 'H NMR (400 MHz,
DMSO-ds): O ppm 1.27 (d, J=7.3 Hz, 3 H), 1.51 - 1.70 (m, 2 H), 2.26 - 2.40 (m, 2

5 H), 3.05-3.23 (m, 3 H), 3.27 (dd, J=13.1, 4.8 Hz, 2 H), 3.55 - 3.84 (m, 3 H), 4.37
(br. s., 2 H), 7.14 - 7.23 (m, 3 H), 7.26 - 7.35 (m, 3 H), 7.64 (d, J=11.1, Hz, 1 H),
7.74 (d, J=8.3 Hz, 1 H), 10.00 - 11.79 (br.band, 1 H), 11.93 - 13.53 (br.band, 1 H).
LC-MS: Rt 1.36, [M+H] 433.

10 4-(2-{4-[2-(3,5-Difluoro-phenyl)-vinyl]-phenyl}-6,7-dihydro-4H-oxazolo-
[4,5¢c]-pyridin-5-y])-butyric acid (451). A solution of compound 28 (Rb=H,
4.3g, 11.1lmmol), trans-2-(3,5-difluorophenyl)vinyl boronic acid pinacol ester
(4.09ml, 16.7mmol, 1.5eq) in toluene (100ml) was degassed. To this solution was
added chloro (2-dicyclohexylphosphino-2,4,6-tri-isopropopyl-1,1-biphenyl)[2-(2-

15  aminoethyl)pentyl]palladium(II) methyl-tbutyl ether adduct (183.8mg, 0.22mmol,
0.02eq) and potassium phosphate tribasic (7.08g, 33.3mmol, 3.0eq) was added.
The mixture was stirred for 24hrs at 115°C after which time LC-MS analysis
revealed the reaction to be complete. The mixture was allowed to reach room
temperature and was diluted with EtOAc (300ml) and the solution was washed

20 with a 5% NaHCOS3 solution. The organic layer was dried on MgSOs4 and
concentrated in vacuo to give an oil which was purified by silica gel column
chromatography (DCM/MeOH, 99.5/0.5, v/v) to give pure 533 (3.4g, 69%) as a
white solid. The BOC in 533 was removed under acidic conditions to give 534,
which was transformed to 535 under conditions for introducing the Re-tail as

25  described above. Compound 535 (0.45g, 0.94mmol) was dissolved in 20ml 4M HC1
in dioxan. The solution was stirred for 16hrs at 55°C. The mixture was
concentrated in vacuo and stirred in diethyl ether. The resulting solid was
filtered to give compound 451 (0.426g, 95%).
1H NMR (400 MHz, DMSO-ds) U ppm 2.02 - 2.14 (m, 2 H) 2.40 (t, J=7.1 Hz, 2 H)

30 3.07-3.18 (m, 1 H) 3.23 - 3.38 (m, 3 H) 3.65 - 3.72 (m, 1H) 3.78 - 3.89 (m, 1 H)
4.23 — 4.35 (m, 1 H) 4.41 - 4.54 (m, 1 H) 6.96 - 7.05 (m, 1 H) 7.28 - 7.37 (m, 3 H)
7.41 (d, J=16.4 Hz, 1 H) 7.74 (d, J=8.3 Hz, 2 H) 7.98 (d, J=8.3 Hz, 2 H) 11.25 (br.
s., 1 H). LC-MS: Rt 1.39, [M+H] 425.
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4-(2-{4-[2-(3,5-Difluoro-phenyl)-ethyl]-phenyl}-6,7-dihydro-4H-
oxazolo[4,5c] pyridin-5-yl)-butyric acid (452). Compound 533 (1.5¢g,
3.4mmol) was dissolved in MeOH (250ml). To the suspension was added
palladium hydroxide on carbon (20%, 0.2¢g, 1,42mmol, 0.42eq). The mixture was
placed under a blanket of hydrogen at room temperature and 1 atmosphere. After
24 hrs, LC-MS analysis revealed the reaction to be complete (TLC analysis:
DCM/MeOH, 99/1, v/v). The mixture was filtered over Hyflo and the filtrate was
concentrated in vacuo to give 536 (1.43g, 95%) as an oil. Compound 536 was
converted to the corresponding tail derivative 538 as described above. The tBu or
methyl esters were deprotected in a similar fashion as described above.
Compound 452: 'H NMR (400 MHz, DMSO-ds) O ppm 1.99 - 2.13 (m, 2 H) 2.39 (t,
J=7.2 Hz, 2 H) 2.96 (s, 4 H) 3.18 (broad band, 2 H) 3.25 - 3.33 (m, 2 H) 3.51 - 3.95
(broad band, 2 H) 4.34 (br. s., 2 H) 6.85 - 6.98 (m, 3 H) 7.37 (d, J=8.3 Hz, 2 H)
7.88 (d, J=8.3 Hz, 2 H) 10.67 - 11.61 (broad band, 1 H) 11.86 - 12.71 (broad band,
1 H). LC-MS: Rt 1.36, [M+H] 427.

Preparation of the pure enantiomers of chiral compounds 1 and 2.
Compounds having for example a methyl substitution in the Rec-tail give
mixtures of enantiomers as the testcompound. Separation of this mixture in the
pure enantiomers can be performed by chiral HPLC techniques from the moment
that the chiral tail is introduced in the core, i.e. of for example compounds 1, 2, 7,
8, 9, 21, 22, 23. For those skilled in the art, it is obvious that small changes in
the core can lead to a different behavior in the chiral separation process.
Therefore, each compound has been screened using a broad set of conditions such
as chiral column material and eluents. In that way, for each compound was
determined in which stage and under which chiral separation conditions the
separation would be most succesfull. The separated endproducts were named as
Rell and Rel2 as the absolute configuration was not yet determined. This process

is illustrated by the following typical examples.

3-[2-(4-Hydroxy-phenyl)-4,5,6,7-tetrahydro-oxazolo[4,5-c]pyridine]-2-

methyl-propionic acid t-butyl ester (+) and (-) enantiomers of 22b
(Rb=H). Compound 22b was made as an enantiomeric mixture as described in
Scheme 5. Enantiomeric mixture was separated by chiral HPLC using the

following chiral HPLC system. Stationary phase: Chiralcel OD-H (5micron);
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mobile phase : n-heptane/2-propanol (90/10, v/v) +0.1%TFA; flowrate 1ml/min;
detection by UV at 280nm. Compound 22b-rell: [a]2°=+37.1; 'H NMR (400 MHz,
Chloroform-d) O ppm 1.14 (d, J=6.8 Hz, 3 H) 1.43 (s, 9 H) 2.54 (dd, J=12.1, 6.2
Hz, 1 H) 2.60 - 2.70 (m, 1 H) 2.73 — 2.77 (m, 2 H) 2.80 - 2.97 (m, 3 H) 3.49 (d,
5 J=14.1 Hz, 1 H) 3.60 (d, J=14.1 Hz, 1 H) 6.71 - 6.96 (br.band, 1 H) 6.84 (d, J=8.6
Hz, 2 H) 7.82 (d, J=8.6 Hz, 2 H). Compound 22-rel2: [a]?*= -35.9; H NMR (400
MHz, Chloroform-d) O ppm 1.14 (d, J=6.8 Hz, 3 H) 1.42 (s, 9 H) 2.53 (dd, J=12.4,
6.2 Hz, 1 H) 2.60 - 2.70 (m, 1 H) 2.72 - 2.79 (m, 2 H) 2.80 - 2.96 (m, 3 H) 3.49 (d,
J=14.1 Hz, 1 H) 3.59 (d, J=14.1 Hz, 1 H) 6.83 (d, J=8.6 Hz, 2 H) 7.45 - 7.75
10 (br.band, 1 H) 7.79 (d, J=8.6 Hz, 2 H).

3-[2-(4-hydroxy-3-F-phenyl)-4,5,6,7-tetrahydro-oxazolo[4,5-c]pyridine]-2-
methyl-propionic acid t-butyl ester (+) and (-) enantiomers of 22b
(Rb=3F). Compound 22b (Rb=H) was made as an enantiomeric mixture as

15  described in Scheme 5. Enantiomeric mixture was separated by chiral HPLC
using the following chiral HPLC system. Stationary phase: Chiralcel OD-H
(5micron); mobile phase : n-heptane/2-propanol (90/10, v/v) +0.1%TFA; flowrate
1ml/min; detection by UV at 280nm. Compound 22b-rell: [a]?5= -36.4 (MeOH).
Compound 22-rel2: [a]?= +34.8; 'TH NMR (400 MHz, Chloroform-d) O ppm 1.15

20 (d, J=6.8 Hz, 3 H) 1.43 (s, 9 H) 2.54 (dd, J=11.9, 6.2 Hz, 1 H) 2.60 - 2.71 (m, 1 H)
2.73 — 2.79 (m, 2 H) 2.81 - 2.96 (m, 3 H) 3.49 (d, J=14.1 Hz, 1 H) 3.59 (d, J=14.1
Hz, 1 H) 4.88 - 6.89 (br.band, 1 H) 7.02 (t, J=8.5 Hz, 1 H) 7.61 - 7.73 (m, 2 H).

3-{2-[4-(4-2,3-diF-benzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-

25  c]pyridine-5-yl}-butyric acid rel 1 and rel 2 of compound 175. The
tbutylprotected derivative of 175 was separated in its pure enantiomers by
chiral HPLC. Stationary phase: Chiralpak IC (5p); column code no.: WJH022830;
dimensions: 250x4.6 mm; Mobile phase: n-Heptane/DCM/ethanol (50/50/1) + 0.1%
DEA; flowrate: 1 ml/min; Injection: 5 ul; Detection: UV(290 nm). Deprotection of

30  thus obtained pure enantiomers resulted in the isolation of the testcompounds
426 and 425. Compound 426, rell: [a]®= -22 (MeOH), Rt 1.3, [M+H] 429.
Compound 425 rel2: [a]2°= +19.9 (MeOH); Rt 1.3, [M+H] 429.
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34 2,6diCl- [ CH:O| H C (0) H B -(CH32)3- 1,4
phenyl COOH
35 2F- CH:O| H C (0) H B -(CH32)3- 1.37
phenvl COOH
36 2F- CH:O| H C (0] H B -(CH2)2- 1,21
3pyridyl COOH
37 phenyl | CH: H C (0) H B -(CH32)2- 1,38
COOH
38 2F- CH:O| H N S D -(CH2)2- 1,3
phenyl COOH
39 phenyl N H C (0] H B -(CHz2)2- 1,31
COOH
40 2,6diCl- [ CH:O0| H N S D -(CH2)s- 1,35
phenyl COOH
41 phenyl | C=C H C 0) B -(CHz2)2- 1,42
COOH
49 phenyl |[(CH:):| H C (0) B -(CH32)2- 1,45
COOH
43 phenyl | SO: H C (0) B -(CH32)2- #
COOH




HNO B -CH2- CH(CH3)- 1,65 335 2'5di F- phenyl CH20 H N O B -CH2-
CH(CH3)- 1,61 336 2F, 6Cl- phenyl CH20 HNO B -CH2- CH(CH3)- 1,62 337

2' 4di F- pheryi2/0#6 H N O B -CH2- CH(CH3)- 1,59 338 4FPCphrati/ocH8© H N O
B -CH2- CH(CH3)- 1,55 339 2F, 3Cl- phenyl CH20 HN O B -CH2- CH(CH3)- 1,7
340 2'4'6tri F- phenyl CH20 HN O
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44 phenyl S H C 0) B -(CHz2)2- 1,43
COOH

45 benzyl S H C (0) B -(CH32)2- 1,41
COOH

46 phenyl O H C O B -(CH32)2- 1,37
COOH

47 phenyl |CH:O| H N (0] B -(CH2)2- 1,32
COOH

48 2F- CH:0 | 2C1 C (0) H B -(CH32)2- 1,43
phenyl COOH

49 phenyl | CH:S | H C (0] H B -(CH2)2- 1,16
02 COOH

50 phenyl | CH20 |3-pyr| C (0) H B -(CH32)2- 1,27
COOH

51 2F- CH:0| 3F C (0) H B -(CH32)2- 1,34
phenyl COOH

59 phenyl | C=0 H C (0) H B -(CH32)2- 1,23
COOH

53 phenyl |CH:O| H N (0] B -(CH2)3- 1,17
COOH

54 2F- CH:O| H N (0] B -(CH2)2- 1,18
phenyl COOH

55 2,3-diF- | CH:O| H N (0] B -(CH2)2- 1,19
phenyl COOH

56 2F- CH:O| H N (0] B -(CH2)3- 1,15
phenyl COOH

57 2,3-diF- | CH:O| H N (0] B -(CH2)3- 1,16
phenyl COOH

58 4Cl- CH:O| H N (0) B -(CH32)2- 1,37
phenyl COOH

59 2F- CHM| H C (0) H B -(CH32)3- #

phenyl | e)-O COOH

60 2,6-diCl-| CH:O| H N (0) B -(CH32)3- 1,32
phenyl COOH

61 4Cl- CH:O| H N (0] B -(CH2)3- 1,29
phenyl COOH

62 2,6-diCl-| CH:0| H N (0) B -(CH32)2- 1,36
phenyl COOH

63 2F- NH H C (0) H E -(CH32)2- 1,33
phenyl COOH

64 2F- CH:O| H C N H A -(CH32)2- 1,32
phenyl COOH

65 2F- bond | H C (0) H E -(CH32)2- 1,33
phenyl COOH

66 2F- (0) H C (0) H E -(CH32)2- 1,34
phenyl COOH

67 2F- CH:O| H C (0) H E -(CH32)2- 1,36
phenyl COOH

68 2F- CH:N| H C (0] H E -(CH2)2- 1,29
phenyl COOH

69 2F- CH:O| H C O |(CHs;| B -(CH32)2- 1,38
phenyl COOH

70 2F- CH:O| H C (0) H C -(CH32)3- 1,35
phenyl COOH




B - CH2- CH(CHB) -

342 2' 3di C1- phenyl

1,6 76
CH20

0 B - CH2WOCHI(2@e@373# 344

341 2'6diF 4 O- CH20 HN O B -CH2- CH(CH3)- #

HNO B -CH2- CH(CHO- # 343 2Cl- phenyl

2F, 4C1- phenyl

CH20 H N

CH20 H N O B - CHRAEPGHIGKGS6 # 345

2Cl, 4F- phenyl CH20 HN O B -CH2- CH(CH3)- # 346 3F,4Cl- phenyl CH20 H N
0 B -CH2-
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7 2F- CH:0 C (0) H A -(CH32)2- 1,32
phenyl COOH
7 2F- CH:0 C (0) H D -(CH32)2- 1,36
phenyl COOH
73 2F- CH:0| 2F C (0) H B -(CH32)3- 1.35
phenyl COOH
74 4CFs3- |CH:0| H C (0) H B -(CH32)2- #
phenyl COOH
75 phenyl | CH:0| H C 0) H B -CH:- 1,46
CH(CHj5)-
76 phenyl | CH:O| H C (0) H B | -CH(CHb3)- 1,46
CH:-COOH
77 4Cl- CH:O| H C (0) H B -CH:- 1,56
phenyl CH(CH3)-
78 4Cl- CH:O| H C (0) H B -CH:- 1,76
phenyl C(CH3)»-
79 2F- cyclo-| H C 0) H B -(CH32)2- 1,46
phenyl |propy COOH
30 2F- OCH:| H C (0) H B -(CH32)2- 1,39
phenyl COOH
81 phenyl | CH2:0| 2F N (0] B -(CH2)3- 1,54
COOH
82 phenyl | C=C C 0) E -(CH32)2- 1,63
COOH
83 2F- C=C C (0) E -(CH32)2- 1,65
phenyl COOH
84 3F,5Cl- | CH20 C (0) B -(CH32)2- 1,8
phenyl COOH
85 4CFs3- | CH:0| 2F N (0) B -(CH32)3- 1,77
phenyl COOH
36 4Cl- CH:0| 2F N (0) B -(CH32)3- 1,65
phenyl COOH
87 2F- CH:0| 2F N (0) B -(CH32)3- 1,58
phenyl COOH
88 2,3-diF- | CH:0 | 2F N (0) B -(CH32)3- 1,59
phenyl COOH
89 2F- CH:0 |2CHs| N 0) B -(CH32)s- 1,61
phenyl COOH
90 phenyl | CH:O |2CH3| N (0) B -(CH32)3- 1,69
COOH
91 4Cl- CH:0 |2CH3| N (0) B -(CH32)3- 1,75
phenyl COOH
99 2,3-diF- O |2CH:| N (0] B -(CH2)3- 1,77
phenyl COOH
93 3,4-diF- O |2CH:| N (0] B -(CH2)3- 1,8
phenyl COOH
94 4CF'3- O (2CHz:| N (0) B -(CH32)3- 1,98
phenyl COOH
95 2CH3- (0) H N (0) B -(CH32)2- 2,09*
phenyl COOH
96 4CHs3;- (CH:O0| H N (0) B -(CH32)2- 1,97*%
phenyl COOH
97 4CH30- |CH:O0| H N (0) B -(CH32)2- 1,93*%
phenyl COOH




CH(CH3)- # 347 2'6di Cl- phenyl CH20 H N O B -CH2- CH(CHO- 1,71 348 3CL, 5F-
phenyl CH20 HN O B -CH2- CH(CH3)- 1,76 349 4Cl- phenyl CH20 HC S H B

- (CH2) 2- QOoMI2#4B30 4CF3- phenyl CH20 H C S H B - ( CH2) PCTEPOM 106536 351
phenyl CH20 3 CF3 N O B -CH2- CH(CH3)- 1.59 352 3'5-di C1- phenyl CH20 H C
SHB-(CH)2- COH 1.6 353 3'5-di C1- phenyl
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98 4CFs3- |CH:0| H N (0] B -(CH2)2- 2,1*
phenyl COOH

99 4CFs0- |CH: 0| H N 0 B -(CH32)2- 2,08*
phenyl COOH

100 4F- CH:O| H N 0 B -(CH32)2- 1,98%
phenyl COOH

101 3CH:0- [CH:O| H N 0 B -(CH32)2- 1,86*
phenyl COOH

102 3F- CH:O| H N 0 B -(CH32)2- 1,87%
phenyl COOH

103 3CF;0- |CH:O0| H N 0 B -(CH32)2- 2%
phenyl COOH

104 3CFs- [CH:20| H N (0] B -(CH2)2- 2,04%
phenyl COOH

105 2,6diF- [CH:O| H N (0] B -(CH2)2- 1,82*
phenyl COOH

106 2,56diF- |CH:0| H N (0) B -(CH32)2- 1,83%
phenyl COOH

107 2F,6Cl- |CH:O| H N 0 B -(CH32)2- 1,84*
phenyl COOH

108 2,3,6triF-| CH:O| H N 0 B -(CH32)2- 1,82*
phenyl COOH

109 3,4diF- [CH:O| H N (0] B -(CH2)2- 1,84*
phenyl COOH

110 2,4diF- ([CH:O| H N (0] B -(CH2)2- 1,84*
phenyl COOH

111 3CHs- |[CH:0| H N (0] B -(CH2)2- 1,86*
phenyl COOH

112 3,5diF- [CH:O0| H N 0 B -(CH32)2- 1,85%
phenyl COOH

113 2CF3- [CH:O0| H N 0 B -(CH32)2- 1,88%
phenyl COOH

114 3,4diF- | CH:0| 2F N 0 B -(CH32)3- 1,68
phenyl COOH

115 h2F- | CH:0 |2CHs| N (0] B -é%l'g)z- 1,53
phenv H

116 phenyl | CH20 |2CHs3| N (0) B -(CH32)2- 1,53
COOH

117 4Cl- CH:0 |2CH:| N (0) B -(CH32)2- 1,59
phenyl COOH

118 2,3diF- | CH:0 |2CHs| N (0) B -(CH32)2- 1,52
phenvyl COOH

119 3,4diF- | CH:0 |2CHs| N (0) B -(CH32)2- 1,74
phenyl COOH

120 4CF3- [CH:0 (2CHs| N (0) B -(CH32)2- 1,8
phenyl COOH

191 4CHs- | CH:0| 2F N 0 B -(CH32)2- 1,86*
phenyl COOH

199 4CFs- [ CH:0| 2F N 0 B -(CH32)2- 1,89%
phenyl COOH

123 4CFs0- | CH:0| 2F N 0 B -(CH32)2- 1,93*%
phenyl COOH

194 4F- CH:0| 2F N 0 B -(CH32)2- 1,83%
phenyl COOH




CH20 HN O B -CH2- CH(CH3)- # 354 3'5-di F- phenyl CH20 HC S H B - (CH2) 2-
COOH 1.46 355 3' 4-di C1- phenyl CH20 HN O B -CH2- CH(CH3)- #) 356

2' 4- di CL-wpheryo420 H N 0 B - CH2- CH(CH3)- # 357 3' 4Pdir@P201pieersgé CH20
3CL NO B -(CH2)2- COOH 1.56 358 3'4-di F- phenyl CH20 3C1 N O B -CH2-
CH(CH3)- 1.58 359 4-Cl- phenyl CH20 3ClL N O
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125 3CH:0- | CH:0 | 2F N 0 B -(CH32)2- 1,82*
phenyl COOH

126 3F- CH:0 | 2F N (0] B -(CH2)2- 1,82*
phenyl COOH

127 4Cl- CH:0| 2F N (0) B -(CH32)2- 1,88%
phenyl COOH

198 3CFs;0- | CH:O| 2F N 0 B -(CH32)2- 1,91*
phenyl COOH

129 2F- CH:0 | 2F N (0] B -(CH2)2- 1,82*
phenyl COOH

130 3CFs- |CH:0| 2F N (0) B -(CH32)2- 1,9*%
phenyl COOH

131 2CHs- | CH:0| 2F N 0 B -(CH32)2- 1,85%
phenyl COOH

132 2,6diF- | CH:0| 2F N (0] B -(CH2)2- 1,8%
phenyl COOH

133 2,5diF- | CH:20| 2F N (0) B -(CH32)2- 1,84%
phenyl COOH

134 2F,6Cl- | CH:O| 2F N 0 B -(CH32)2- 1,89%
phenyl COOH

135 2,3,6triF-| CH20 | 2F N 0 B -(CH32)2- 1,84*
phenyl COOH

136 2,6diCl- | CH:O | 2F N 0 B -(CH32)2- 1,87%
phenyl COOH

137 | 23diF- [CH:O| 2F | N 0 B ~(CHz)2- | 1,84%
phenyl COOH

138 3,4diF- | CH:0| 2F N 0 B -(CH32)2- 1,86*
phenyl COOH

139 2,4diF- | CH:0| 2F N 0 B -(CH32)2- 1,86*
phenyl COOH

140 2,5diCl- | CH:O | 2F N 0 B -(CH32)2- 1,91*
phenyl COOH

141 3CHs- | CH:0| 2F N (0) B -(CH32)2- 1,86*
phenyl COOH

149 3,5diF- | CH:0| 2F N 0 B -(CH32)2- 1,84*
phenyl COOH

143 2Cl- CH:0| 2F N (0) B -(CH32)2- 1,9*%
phenyl COOH

144 2CFs- |CH:0| 2F N 0 B -(CH32)2- 1,89%
phenyl COOH

145 3,4diCl- | CH:O | 2F N 0 B -(CH32)2- 1,95%
phenyl COOH

146 phenyl | CH:0| H N 0) B -CH:- 1,48

CH(CHj5)-

147 phenyl |CH:O| H N (0] D -(CH2)2- 1,28
COOH

148 3,4diF- | CH:0 | 3Me C (0) B -(CH32)3- 1,68
phenyl COOH

149 4CFs- | CH:20 N (0) B -(CH32)3- 1,63
phenyl COOH

150 2CHs- | CH:0 N (0) B -(CH32)3- 1,48
phenyl COOH

151 3,4diF- | CH:0 N (0) B -(CH32)3- 1,56
phenyl COOH




B - CH(CH3)- CH2- COCH 1.73 360 3, 4-di C1- phenyl CH20 3CL N O B - CHe-
CH(CH3)- 1.73 361 4- CF3- phenyl 0 HN O B -(CH2)2- COOH 1.45 362 2, 4, 6-
tri F- CHAGOMON/@4378 - (CH2) 2- COOH 1.36 363 2F, 3Cl- phemyi/EPRRO/OKSKS 0 B
-(CH2)2- COOH 1.4 364 2F, 4Cl- phenyl CH20 HN O B -(CH2)2- COOH 1.44 365
2C1, 4F- phenyl CH20 HN O B -(CH2)2- COOH
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152 4F- CH:O| H N (0] B -(CH2)s- 1,55
phenyl COOH

153 3,5diF- |CHO0| H N (0] B -(CH2)s- 1,48
phenyl COOH

154 2,3diF- |CH:O0| H N O B -CHos- 1,32
phenyl CH(CH3)-

155 3,4diF- |CHO| H N (0] B -CH.- 1,63
phenyl CH(CH3)-

156 4CFs- |CH:0| H N O B -CHos- 1,82
phenyl CH(CH3)-

157 4Cl- CH:0( H N O B -CHos- 1,72
phenyl CH(CH3)-

158 2F- CH:0( H N O B -CHos- 1,44
phenyl CH(CH3)-

159 phenyl | CH:0| H N 0) B | -CH(CHs)- | 1,87*
CH.-COOH

160 4CF3- |CH:0| H N 0] B | -CH(CH3)- | 2,03*
phenyl CH:-COOH

161 4CFs:0- |CH:O| H N 0] B | -CH(CHs)- | 2,03*
phenyl CH:-COOH

162 4F- CH:O| H N 0] B | -CH(CH3)- | 1,89*
phenyl CH.-COOH

163 3CH:;0- [CH:0| H N 0] B | -CH(CHs)- | 1,85*
phenyl CH:-COOH

164 3F- CH:O| H N (0] B -CH(CH3)- | 1,89*
phenyl CH:-COOH

165 4Cl- CH:O| H N 0] B | -CH(CH3)- | 1,94*
phenyl CH:-COOH

166 3CF:0- |CH:O0| H N 0] B | -CH(CH3)- | 1,97*
phenyl CH:-COOH

167 2F- CH:O| H N 0] B | -CH(CHs)- | 1.92*
phenyl CH:-COOH

168 3CFs:- [CH:0| H N 0] B | -CH(CH3s)- 2%
phenyl CH:-COOH

169 3Cl- CH:O| H N 0] B | -CH(CH3)- | 1,95*
phenyl CH.-COOH

170 2CHs- |[CH:0| H N 0] B | -CH(CH3)- | 1,91*
phenyl CH:-COOH

171 4CH;- (CH:0| H N 0) B -CH(CH3)- | 1,92*
phenyl CH:-COOH

179 | 26-diF-[CH:0| H | N | O B | -CH(CH»)- | 1,89%
phenyl CH.-COOH

173 2F,6Cl1- |CHO| H N 0] B | -CH(CHs)- | 1,92%
phenyl CH:-COOH

174 2,6diCl- [CH0| H N 0] B | -CH(CH3)- | 1,97*
phenyl CH:-COOH

175 2,3-diF- | CH.O| H N 0] B | -CH(CH3s)- 1,3
phenyl CH:-COOH

176 3,4-diF- | CH:O| H N (0] B -CH(CH3)- | 1,89*
phenyl CH:-COOH

177 | 24-diF-[CH:0| H | N | O B | -CH(CHs)- | 1,89%
phenyl CH:-COOH

178 2,5-diCl-| CH.O| H N 0] B | -CH(CH3)- | 1,99*
phenyl CH:-COOH




1.44 366 3Cl, 5F- phenyl CH20 HN 0 B -(CH2)2- COCH 1.44 367 3F, 4Cl-
phenyl CH20 HN O B -(CH2)2- COOH 1.45 77 368 2,6-diF, 4Cl- CH2O HN O B
- (CH2) 2- QOoMI21004B3369 2, 3-di C1- phenyl CH20 H N O B - PCHIP201106385 1. 5 370

2Cl- phenyl CH20 HN O B -(CH2)2- COCH 1.4 371 4-Cl- phenyl CH20 3CF3 N O
B -CH2- CH(CH3)- 1.67 372
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179 3CH:- |CH:O0| H N 0] B | -CH(CHs)- | 1,93*
phenyl CH.-COOH
180 3,5-diF- |CH:O0| H N 0] B | -CH(CHb3)- 1,9*%
phenyl CH:-COOH
181 2CFs- [CH:O0| H N 0] B | -CH(CHs)- | 1,96*
phenyl CH:-COOH
182 4-CH:0- | CH:O0| H N 0] B | -CH(CHb3)- 2.0*
phenyl CH:-COOH
183 3,4-diCl-| CH:O| H N 0] B | -CH(CHb3)- 1,6
phenyl CH:-COOH
184 4pyridin| CH:O| H N 0] B | -CH(CHs)- | 1,51*
vl CH.-COOH
185 2F,4Cl- |CH:O| H N 0] B | -CH(CHs)- | 1,95*%
phenyl CH:-COOH
186 2F,4CHs-| CH:O| H N 0] B | -CH(CHs)- | 1,95*%
phenyl CH.-COOH
187 4CN- |CH:0| H N (0) B | -CH(CHs)- | 1,84*
phenyl CH:-COOH
188 2,3,6- |[CH:O| H N 0] B | -CH(CHs)- | 1,89*
triF- CH.-COOH
189 2,5-diF- | CH:0| H N 0] B | -CH(CHs)- | 1.89*
phenyl CH.-COOH
190 chexyl |CH:O0| H N 0] B | -CH(CHs)- | 2,05*
CH.-COOH
191 2CL4F- |CH:O| H C (0) B -(CH32)3- 1,43
phenyl COOH
192 2,3-diCl-| CH:O| H C (0) B -(CH32)3- 1,48
phenyl COOH
193 phenyl |CH:O| H N (0] B -(CH2)s- 1,24
COOH
194 2F- CH:O| H N 0] B | -C[(CH2):]- | 1,87
phenyl CH:-COOH
195 4CFs0- | CH:0| 2F N 0] B -(CH32)3- 1,47
phenyl COOH
196 4F- CH:0| 2F N 0] B -(CH32)3- 1,35
phenyl COOH
197 phenyl | CH20 |3CHs| N 0) B -(CH32)2- 1,3
(0) COOH
198 4Cl- CH:0 |3CH:| N (0) B -(CH32)2- 1,37
phenyl (0] COOH
199 2,4diF- | CH:0| 2F N 0] B -(CH32)3- 1,36
phenyl COOH
200 4Me- |CH:0| 2F N 0] B -(CH32)3- 1,39
phenyl COOH
201 3,4diF- | CH:0 |3CHs| N (0) B -(CH32)2- 1,35
phenyl (0] COOH
202 3,5diF- | CH:0 |3CHs| N (0) B -(CH32)2- 1,35
phenyl (0] COOH
203 4CF3- |[CH:0(3CHz| N (0) B -(CH32)2- 1,41
phenyl 0] COOH
204 2F- CH:0 |3CH:| N (0) B -(CH32)2- 1,28
phenyl (0] COOH
205 2,3diF- | CH:0 |3CHs| N (0) B -(CH32)2- 1,32
phenyl (0] COOH




3, 4-di C1- phenyl CH20 3CF3 N O B -CH2- CH(CH3)- 1.78 373 3,4-di F- phenyl

CH20 3CF3 N O B -CH2- CH(CH3)- 1.61 374 3,4-di F- phenyl CH20 2CF3 N0 B
- CH2- CH(WB3)1/@483 375 4Cl- phenyl CH20 2CF3 N 0 B - CRRI/RERI{ITHB)SSG 1. 68

376 3,5-di F- phenyl CH20 2CF3 N O B -CH2- CH(CH3)- 1.61 377 4 CF3- phenyl
CH20 2CF3 N O B -CH2- CH(CH3)- 1.72 378 4 CF3- phenyl CH20 3CF3
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206 4CFs- [CH:0| 3F N 0 B -(CH32)3- 2,05*
phenvl COOH

207 4F- CH:0| 3F N 0 B -(CH32)3- 1,97*%
phenyl COOH

208 3CH:0- | CH:0 | 3F N 0 B -(CH32)3- 1,25%
phenyl COOH

209 3F- CH:0| 3F N 0 B -(CH32)3- 2,1*
phenyl COOH

210 3CFs;0- | CH:O| 3F N 0 B -(CH32)3- 2,06*
phenyl COOH

211 4Cl- CH:0| 3F N 0 B -(CH32)3- 2,03*
phenyl COOH

9219 2F- CH:0| 3F N 0 B -(CH32)3- 1,96*
phenyl COOH

213 3Cl- CH:0| 3F N 0 B -(CH32)3- 2%
phenyl COOH

214 4CHs- | CH:0| 3F N O B -(CH2)s- 2,02%
phenyl COOH

215 2,6diF- | CH:O0| 3F N 0 B -(CH32)3- 1,94*
phenyl COOH

216 2,3,6triF-| CH:O | 3F N 0 B -(CH32)3- 1,98%
phenyl COOH

217 2,6diCl- | CH:O | 3F N 0 B -(CH32)3- 2,03*
phenyl COOH

218 2,3diF- | CH:0| 3F N 0 B -(CH32)3- 2,03*
phenyl COOH

219 2,5diCl- | CH:O | 3F N 0 B -(CH32)3- 2,06*
phenyl COOH

290 3,4diF- | CH:O0| 3F N 0 B -(CH32)3- 2%
phenyl COOH

291 3,4diF- | CH:O0| 3F N 0 B -(CH32)3- 1,98%
phenyl COOH

9299 3CHs- | CH:0| 3F N (0] B -(CH2)s- 2,03%
phenyl COOH

293 2CFs- |CH:0| 3F N 0 B -(CH32)3- 2,03*
phenyl COOH

994 4CH30- | CH:O | 3F N O B -(CH2)s- 1,96*
phenyl COOH

295 3,5diF- | CH:0| 3F N 0 B -(CH32)3- 1,99*%
phenyl COOH

296 2,4diF- | CH:0| 3F N 0 B -(CH32)3- 1,98%
phenyl COOH

9297 3,4diCl- | CH:O | 2F N 0 B -(CH32)3- 1,42
phenyl COOH

298 2F,4CHs-| CH:0 | 3F N 0 B -(CH32)3- 1.86*
phenyl COOH

299 3,4diCl- | CH:O | 3F N 0 B -(CH32)3- 2,07*
phenyl COOH

230 3,5diF- | CH:0| 2F N 0 B -(CH32)3- 1,33
phenyl COOH

231 2CHs- | CH:0| 3F N 0 B -(CH32)3- 1,99*%
phenyl COOH

239 2Cl1- CH:0| 3F N 0 B -(CH32)3- 2,01%
phenyl COOH




NO B-CH2- CH(CH3)- 1.72 379 3, 4-di Cl- phenyl CH20 HN O B -(CH2)2- COMH
1.5 380 3,5-di Cl- phenyl CH20 HN O B -(CH2)2- COCH 1.53 381 2, 4-diCl-
phenyl CHRO 2p12008373B - (CH2) 2- COOH 1.52 382 3, 4-di F- ph@cy/IEPGH2I0638& N O B
-CH2- CH(CH3)- 1.5 383 3,5-di F- phenyl CH20 2Me N O B -CH2- CH(CH3)- 1.52
384 4CF3- phenyl CH20 2Me N O B
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233 4F- CH:0 |2CH3| N (0) B -(CH32)2- 1,38
phenyl COOH

234 2,4diF- | CH:0 |2CH3| N (0) B -(CH32)2- 1,38
phenyl COOH

235 3CFs;- |CH:0| 2F N (0) B -(CH32)3- 1,39
phenyl COOH

236 4CF30- | CH2:0 |3CHs3| N (0) B -(CH32)2- 1,44
phenyl (0] COOH

237 2F- CH:0 |3CH3| N (0) B -(CH32)3- 1,26
phenyl 0] COOH

238 3CF3- [CH:0| 3F N (0] B -(CH2)3- 2,06*
phenyl COOH

239 2F, 6Cl- | CH:0| 3F N 0 B -(CH32)3- 1,99*%
phenyl COOH

240 2,3diF- | CH:0 |3CH3| N (0) B -(CH32)3- 1,26
phenyl 0] COOH

241 3CFs;0- | CH:0| 2F N (0) B -(CH32)3- 1,42
phenyl COOH

249 2F- CH:0( H N O B -CH:-CF2- 2,16
phenyl COOH

9243 4CH3- |CH:0|2CHs| N O B -(CH2)s- 1,37
phenyl COOH

244 4F- CH:0 |2CH3| N (0) B -(CH32)3- 1,33
phenyl COOH

245 2,4diF- | CH:0 |2CH3| N (0) B -(CH32)3- 1,33
phenyl COOH

246 3,4diF- | CH:0 |3CHs3| N (0) B -(CH32)3- 1,3
phenyl (0] COOH

247 3,5diF- | CH:0 |3CHs| N (0) B -(CH32)3- 1,3
phenyl 0] COOH

248 4Cl- CH:0 |3CH3| N (0) B -(CH32)3- 1,32
phenyl (0] COOH

9249 4CFs3- |CH:0 (3CHz| N O B -(CH2)s- 1,38
phenyl (0] COOH

250 4CF30- | CH2:0 |3CHs3| N (0) B -(CH32)3- 1,38
phenyl 0] COOH

251 3CFs3- |CH:0|2CHs| N O B -(CH2)s3- 1,4
phenyl COOH

2592 3,4diCl- | CH20 [2CHz| N (0) B -(CH32)3- 1,45
phenyl COOH

253 3CF30- | CH:0 [2CH3| N (0) B -(CH32)3- 1,48
phenyl COOH

9254 4Cl- CH:0 | 2C1 N 0 B -(CH32)3- 1,38
phenyl COOH

255 3,4diF- | CH:0 | 2Cl1 N 0 B -(CH32)3- 1,36
phenyl COOH

256 3,5diF- | CH:0 | 2Cl1 N 0 B -(CH32)3- 1,39
phenyl COOH

257 4CF3- | CH:0| 2Cl1 N 0 B -(CH32)3- 1,42
phenyl COOH

258 2F- CH:0| 3F N 0 B -(CH32)2- 1,35
phenyl COOH

259 4CF3- [CH:0| 3F N 0 B -(CH32)2- 3,02
phenyl COOH




-CH2- CH(CH3)- 1.62 385 2,3-di F- phenyl CH20 2Me N O B -CH2- CHCH3- 1.48
386 3, 4-di Cl1- phenyl CH20 2Me N O B -CH2- CH(CH3)- 1.66 387 4Cl- phenyl
CH20 2Me WOQ012B04X0B2- CH(CH3)- 1.57 388 3,5-di F- phenyl PCHI®2BTRHGISRE 0 B
-CH2- CH(CH3)- 1.62 389 2,3-di F- phenyl CH20 3CF3 N O B -CH2- CH(CH3)-
1.57 390 3,4-di F- phenyl CH20 3C1L N O B -CH(CH3)- CH2-COOH 1.56 391
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260 3,5diF- | CH:0| 3F N 0 B -(CH32)2- 2,98
phenyl COOH

261 2F- CH:0 | 2C1 N (0] B -(CH2)3- 2,94
phenyl COOH

262 3,5diF- | CH:0 |2CHs3| N (0) B -(CH32)3- 1,66
phenyl COOH

263 2,3diF- | CH:0 | 2Cl1 N 0 B -(CH32)3- 1,33
phenyl COOH

264 4CF30- | CH:0 | 2C1 N 0 B -(CH32)3- 1,46
phenyl COOH

265 3,5diCl- | CH20 | 2C1 N 0 B -(CH32)3- 1,49
phenyl COOH

266 3,5diF- | CH:0 | 2Cl1 N 0 B -(CH32)2- 1,42
Phenyl COOH

267 4CF3- | CH:0| 2Cl1 N 0 B -(CH32)2- 1,5
phenyl COOH

268 2F- CH:0 | 2C1 N (0) B -(CH32)2- 1,36
phenyl COOH

269 2,6diCHz | CH20 | 2F N 0 B -(CH32)2- 1,36
-phenyl COOH

270 2,3diF- [CH:O0| H N 0 B -CH:- 1,56
phenyl CI(CH>)-]-

971 4CFs3- [CH:0| 2F N (0] B -CH.- 1,56
phenyl CH(CH3)-

279 2,6diCHz| CH20 [2CHz| N (0) B -(CH32)2- 1,46
-phenyl COOH

273 3,4diF- | CH:0 |2CH3| N (0) B | -CH(CHb3)- 1,42
phenyl (0) CH:-COOH

974 4CFs3- |CH:20 [2CHz| N O B -CH(CHj5s)- 1,51
phenyl (0) CH:-COOH

275 2F- CH:0 (2CH3| N O B -CH(CHj5s)- 1,37
phenyl (0) CH:-COOH

276 3,5diF- | CH:0 |2CHs3| N (0) B | -CH(CHb3)- 1,42
phenyl (0) CH:-COOH

277 3,4diF- [CH:0| H N 0) B |-cyclobutyl-| 1,31
phenyl COOH

278 3,4diF- [CH:0| H N 0) B |-cyclobutyl-| 1,33
phenyl COOH

279 4Cl- CH:0( H N O B |-cyclobutyl-| 1,36
phenyl COOH

280 4Cl- CH:0( H N O B |-cyclobutyl-| 1,37
phenyl COOH

281 4F- CH:0 | 3Cl1 N (0) B -(CH32)3- 2,03*
phenyl COOH

282 4CF3- | CH:0| 3Cl1 N (0) B -(CH32)3- 2,11*
phenyl COOH

283 2F- CH:0 | 3Cl1 N (0) B -(CH32)3- 1,99*%
phenyl COOH

284 4CF30- | CH:0 | 3Cl N (0) B -(CH32)3- 2,1*
phenyl COOH

285 4Cl- CH:0 | 3Cl1 N (0) B -(CH32)3- 2,07*
phenyl COOH

2836 3CFs;0- | CH:0 | 3Cl1 N (0) B -(CH32)3- 2,14*
phenyl COOH




4C1- phenyl CH20 3CL NO B -CH2- CH(CH3)- 1.6 392 3,4-di Cl- phenyl CH20
3CL NO B -CH(CH3)- CH2-COOH 1.67 393 2,3-di F- phenyl CH20 2Me NO B

- CH( CH3) -WOCH2)®@4373. 37 394 2, 3-di F- phenyl CH20 2Me N OPCB/EPLGHRYBS6
CH(CH3)- fiCCI T 1.38 78 395 4-Cl- phenyl CH20 2Me N O B - (CH2) 2-
CH(CH3)- (1/1/1H 1.43 396 4-CF3- phenyl CH20 2Me N O B -(CH2)2- CH(CH3)-
COON 1. 47
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287 3,4diF- | CH:0 | 3Cl N (0) B -(CH32)3- 2,03*
phenyl COOH

288 2,4diF- | CH:0 | 3Cl N (0) B -(CH32)3- 2,02*
phenyl COOH

289 3,4diCl- | CH20 | 3Cl1 N (0) B -(CH32)3- 2,16*
phenyl COOH

290 3,5diF- | CH:0 | 3Cl N (0) B -(CH32)3- 2,03*
phenyl COOH

291 2Cl- CH:0 | 3Cl1 N (0) B -(CH32)3- 2,05*
phenyl COOH

292 2F,4C1- | CH:0 | 3Cl1 N (0) B -(CH32)3- 2,06*
phenyl COOH

293 3CFs;- |CH:0| 3Cl N (0) B -(CH32)3- 2,09*
phenyl COOH

294 2,5diF- | CH:0 | 3Cl N (0) B -(CH32)3- 2,02*
phenyl COOH

295 4CFs- | CH:20/| 2F N (0) B | -CH(CHs3)- 1,56
phenyl CH:-COOH

296 4CF30- | CH:0 |2CH3| N O B -CH(CHj5s)- 1,54
phenyl (0) CH:-COOH

297 3,4diF- | CH.O0 | 2F N (0] B -CH.- 1,47
phenyl CH(CH>)-

298 3,4diF- | CH:0 | 3Cl N (0) B -(CH32)2- 1,44
phenyl COOH

299 2,3diF- | CH:0 | 3Cl N (0) B -(CH32)3- 2,01*
phenyl COOH

300 2,3diF- [CH:O0| H N NH B -CH:- 1,1
phenyl CH(CH5»)-

301 2F- CH:O| H N (0) B -(CH32)2- 1,38
phenyl COOH

302 2F- CH:O0| H N 0) B |-cyclobutyl-| 1,29
phenyl COOH

303 2F- CH:O0| H N 0) B |-cyclobutyl-| 1,3
phenyl COOH

304 4-fluoro-| O H N (0) B -(CH32)2- 1,39
indan-2- COOH

305 indan-2-| O H N 0) B -(CH32)2- 1,37
vl COOH

306 4CF30- |CH:0| H N 0) B |-cyclobutyl-| 1,41
phenyl COOH

307 4CF30- |CH:O0| H N O B |[-cyclobutyl-| 1,43
phenyl COOH

308 indan-1-| O H N 0) B -(CHz2)2- 1,39
vl COOH

309 4-fluoro-| O H N (0) B -(CH32)2- 1,4
indan-1- COOH

310 4Cl- CH:0 | 3Cl1 N (0) B -(CH32)2- 1,48
phenyl COOH

311 3,4diF- | CH:0| 2F N (0) B | -CH(CHb3)- 1,45
phenyl CH:-COOH

312 4F- CH:0 N 0) B |-cyclobutyl-| 1,28
phenyl COOH

313 4F- CH:0 N O B |-cyclobutyl-| 1,3
phenyl COOH




397 3,4-di F-

phenyl

phenyl

N O B -(Wh2)R/00820H 1.42 400 2, 3-di F-

CH( CH3) -
- (CH2) 3-

CH20 2Me N O B -(CH2)2- CH(CH3)-
CH20 2,6- dF NO B -(CH2)3- COOH 1.34 399 4CF3- phenyl
phenyl

MOH 1. 39

398 3, 5-di F-
CH20 2, 6- dF

CH20 H N ®CTEBP2{ITiHRIs8s

ri(citi # 401 M O HNO B -(CH2)2- COOH #) 402 M O HNO B
COCH # 403 3, 4-di F-
75
314 4CFs3- |CH:0| H N 0) B |-cyclobutyl-| 1,41
phenyl COOH
315 4CFs3- |CH:0| H N 0) B |-cyclobutyl-| 1,42
phenyl COOH
316 3F,4Cl- |CH:O| H N 0] B | -CH(CH3)- | 1,52
phenyl CH:-COOH
317 2,4,6- [CH0| H N 0] B | -CH(CHs)- | 1,43
triF- CH.-COOH
318 2CL4F- |CH2O| H N 0] B | -CH(CH3s)- 1,5
phenyl CH:-COOH
319 2F,3Cl1- |CH:O0| H N 0] B | -CH(CHs)- | 1,49
phenyl CH:-COOH
390 3F,5Cl- |CH:O| H N 0] B | -CH(CHs)- | 1,54
phenyl CH:-COOH
391 2,6- CH:O| H N 0] B | -CH(CH3)- | 1,52
diF.4Cl- CH.-COOH
399 2,3diCl- [CH:0| H N 0] B | -CH(CHs3)- | 1,59
phenyl CH:-COOH
393 2Cl- CH:O| H N 0] B | -CH(CH3)- | 1,48
phenyl CH:-COOH
394 2,4diCl- [CH:0| H N 0] B | -CH(CH3s)- 1,6
phenyl CH.-COOH
395 3,5diCl- | CH:O| H N (0] B -CH(CHj5)- 1,63
phenyl CH:-COOH
396 3,6diF- [CH:0| H N 0) B |-cyclobutyl-| 1,34
phenyl COOH
397 3,6diF- [CH:0| H N 0) B |-cyclobutyl-| 1,34
phenyl COOH(cis)
398 3,4diCl- [CH:O| H N 0) B |-cyclobutyl-| 1,45
phenyl COOH
399 3,4diCl- [CH:O| H N 0) B |-cyclobutyl-| 1,46
phenyl COOH(cis)
330 4Cl- CH:O| H N NH B -CH(CH3)- 1,16
phenyl CH:-COOH
331 | 34diF- [CH:O| H | N | NH B | -CH(CHy)- | 1,11
phenyl CH.-COOH
339 3,5diCl- | CH:O| H N NH B -CH(CHj3)- 1,11
phenyl CH:-COOH
333 3F- CH:O| H N (0] B -CH.- 1,57
phenyl CH(CH5)-
334 3,5diF- |CHO0| H N (0] B -CH.- 1,65
phenyl CH(CH>)-
335 2,5diF- |CH:O0| H N O B -CHos- 1,61
phenyl CH(CH5)-
336 2F,6Cl- |CH:0| H N O B -CHos- 1,62
phenyl CH(CH5)-
337 2,4diF- |CH:O| H N (0] B -CH.- 1,59
phenyl CH(CH5)-
338 4F- CH:O| H N (0] B -CH.- 1,55
phenyl CH(CH5)-
339 2F,3Cl- |CH:0| H N O B -CHos- 1,7
phenyl CH(CH5)-
340 2,4,6triF-| CHO| H N (0] B -CH.- 1,6
phenyl CH(CH5)-




phenyl
- CH(CHB) -

1. 45 406 WQDRo1l0esTy]

CH20 HN O B - CH(CH3) -
(CH2) 2- 1.42 405 4CF3- phenyl
CH20 2, 3di

(CH2) 2- # 404 4Cl- phenyl
CH20 2Me N O

CH20

B - CH( CH3) -

2Me N O B
(CH2) 2-

FNO B -(CH2)3- COOH PCIEPDT/081586 di F-

phenyl CH20 2,3di FNO B -(CH2)3- COOH 1.35 408 4Cl- phenyl CH20 2, 3di
NO B-CHCH3)- CH2-COCH 1.53 409 3,5-di F- phenyl
76
341 2,6diF,4 | CH.O| H N (0] B -CH.- #
Cl- CH(CH3)-
349 2,3diCl- | CH:O| H N (0] B -CH.- #
phenyl CH(CH)-
343 2Cl1- CH:0| H N (0] B -CH2- #
phenyl CH(CH)-
344 2F,4Cl- |CH:0| H N O B -CHos- #
phenyl CH(CH)-
345 2Cl,4F- |CH:O| H N O B -CHos- #
phenyl CH(CH>)-
346 3F,4Cl- |CH:O| H N (0] B -CH.- #
phenyl CH(CH)-
347 2,6diCl- | CH:O| H N (0] B -CH.- 1,71
phenyl CH(CH)-
348 3CLL,5F- |CH:O| H N (0] B -CH.- 1,76
phenyl CH(CH3)-
349 4Cl- CH:0| H C S B -(CH2)2- #)
phenyl COOH
350 4CFs- |CH:0| H C S B -(CH2)2- 1.57
phenyl COOH
351 phenyl | CH:0 (3 CF3| N O B -CHos- 1.59
CH(CH3)-
359 3,5-diCl- | CH:O| H C S H B -(CH2)2- 1.6
phenyl COOH
353 3,5-diCl- | CH:O| H N (0] B -CH.- #
phenyl CH(CH3)-
354 3,5-diF- | CH:O| H C S H B -(CH2)2- 1.46
phenyl COOH
355 3,4-diCl- | CH:O| H N (0] B -CH.- #)
phenyl CH(CH3)-
356 2,4-diCl- | CH:O| H N (0] B -CH.- #
phenyl CH(CH3)-
357 3,4-diCl- | CH20 | 3Cl N (0] B -(CH2)2- 1.56
phenyl COOH
358 3,4-diF- | CH:0 | 3Cl N (0] B -CH.- 1.58
phenyl CH(CH3)-
359 4-Cl- | CH:0/| 3Cl N 0) B | -CH(CHs)- | 1.73
phenyl CH:-COOH
360 |3,4-diCl-| CH20 | 3Cl N (0] B -CH.- 1.73
phenyl CH(CH3)-
361 4- CFs- (0] H N (0] B -(CH2)2- 1.45
phenyl COOH
362 2,4,6- CH:O| H N (0] B -(CH2)2- 1.36
triF- COOH
363 2F, 3Cl- | CH:O| H N (0] B -(CH2)2- 1.4
phenyl COOH
364 | 2F,4Cl-[CH:O| H | N | O B | -(CHy» | 1.44
phenyl COOH
365 | 2CL4F- [CH:O| H | N | O B | -(CHy» | 1.44
phenyl COOH
366 3CL, 5F- |CH:O| H N (0] B -(CH2)2- 1.44
phenyl COOH
367 3F,4Cl- |CH:O| H N (0] B -(CH2)2- 1.45
phenyl COOH

F



CH20 2, 3di

0 B trans cycl obutyl -

cycl obutyl -
cycl obutyl -

FNO B -CH CH3)-

CH2- COOH 1. 48 410 4C1- phenyl
Cl1/1H 1. 41 411 3,5-di F-

phenyl

CH20 2, 3di
CH20 2, 3di

F N
FNO B

ci s- cyclwbupido0o4231/ 1H 1. 41 412 3,5-di F- phenyl CH20 2PB®EPROINOGISSEB t r ans
rilflH 1.36 413 3,5-di F- phenyl CH20 2,3di F NO B cis-
MOH 1. 35 414 3,4-di F- phenyl CH20 2Me N O B cis-
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368 2,6-diF, | CH.O| H N (0] B -(CH2)2- 1.45
4Cl- COOH
369 |2,3-diCl-|CH:O| H N (0] B -(CH2)2- 1.5
phenyl COOH
370 2Cl- CH:O| H N (0] B -(CH2)2- 1.4
phenyl COOH
371 4-Cl- CH:0|3CF3| N (0] B -CH2- 1.67
phenyl CH(CH3)-
372 |3,4-diCl-| CH20 | 3CFs| N (0] B -CH.- 1.78
phenyl CH(CH3)-
373 3,4-diF- | CH2:0 | 3CF3| N (0] B -CH.- 1.61
phenyl CH(CH3)-
374 3,4-diF- | CH:0 | 2CFs3| N O B -CHos- 1.61
phenyl CH(CH3)-
375 4Cl- CH:0|2CF3| N (0] B -CH.- 1.68
phenyl CH(CH3)-
376 3,5-diF- | CH20 | 2CF3| N (0] B -CH:- 1.61
phenyl CH(CH3)-
377 4 CFs:- |CH20|2CF3| N (0] B -CH2- 1.72
phenyl CH(CH3)-
378 4 CFz:- |CH20|3CFs3| N (0] B -CH2- 1.72
phenyl CH(CH3)-
379 |3,4-diCl-| CH:O| H N (0] B -(CH2)2- 1.5
phenyl COOH
380 |3,5-diCl-|CH:0| H N (0] B -(CH2)2- 1.53
phenyl COOH
381 |24-diCl-|CH:0| H | N | O B | -(CH» | 1.52
phenyl COOH
382 3,4-diF- | CH20 | 2Me N (0] B -CH.- 1.5
phenyl CH(CH3)-
383 3,5-diF- | CH20 | 2Me N (0] B -CH.- 1.52
phenyl CH(CH3)-
384 4CF3- | CH20 | 2Me N (0] B -CH2- 1.62
phenyl CH(CH3)-
385 2,3-diF- | CH20 | 2Me N (0] B -CH.- 1.48
phenvl CHCH3;-
386 |3,4-diCl-| CH:20 | 2Me N (0] B -CH:- 1.66
phenyl CH(CH3)-
387 4Cl- CH:0 | 2Me N (0] B -CH.- 1.57
phenyl CH(CH3)-
388 3,5-diF- | CH20 | 3CF3| N (0] B -CH.- 1.62
phenyl CH(CH3)-
389 2,3-diF- | CH:0 | 3CFs3| N (0] B -CH.- 1.57
phenyl CH(CH3)-
390 3,4-diF- | CH:0 | 3Cl N (0] B -CH(CHj5s)- 1.56
phenyl CH:-COOH
391 4Cl- CH:0| 3Cl1 N (0] B -CH.- 1.6
phenyl CH(CH3)-
392 |3,4-diCl-| CH20 | 3Cl N (0] B -CH(CHj5s)- 1.67
phenyl CH:-COOH
393 2,3-diF- | CH20 | 2Me N (0] B -CH(CHj5s)- 1.37
phenyl (CH>)o-
394 2,3-diF- | CH20 | 2Me N (0] B -(CH2)2- 1.38
phenyl CH(CHj5)-
raraYaynj




cycl obutyl - MOH # 415 3, 4-di F- phenyl CH20 2Me N O B trans cycl obutyl -
rilflH # 416 2, 3-di F- phenyl CH20 3F NO B -CH(CH3)- CH2-COOH # 417

2, 3-di F- woenoo€20 3F N O B -CH2- CH(CH3)- # 79 418pPeTaPliFA6I5RENY |
CH20 3F N O B cis- cyclobutyl- COOH # 419 3,5-di F- phenyl CH20 3M NO B
-(CH2)3- COCH 1.38 420 3,5-di F- phenyl CH20 3M N O B
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395 4-Cl- |CH2:0|2Me | N (0] B -(CH2)2- 1.43
phenyl CH(CHj5)-
COOH
396 4-CFs- |[CH:O| 2Me | N 0) B -(CH32)2- 1.47
phenyl CH(CHj5)-
COOH
397 | 3,4-diF- |CH:0 | 2Me | N (0] B -(CH2)2- 1.39
phenyl CH(CHj5)-
COOH
398 | 3,5-diF- | CH:O | 2,6- N (0] B -(CH2)s- 1.34
phenvl dF COOH
399 4CFs- | CH:0| 2,6- B -(CHz2)s- 1.42
phenyl dF COOH
400 | 2,3-diF- |CH:O0| H N B -(CH2)2- #
phenyl CH(CHj5)-
FaraYay®i
401 Me (0] N (0] B -(CHz2)2- #)
COOH
402 Me (0] N (0] B -(CHz2)s- #
COOH
403 | 3,4-diF- | CH20 N (0] B | -CH(CHb3)- #
phenvl (CH>)»-
404 4Cl- CH:O0| 2Me | N (0] B | -CH(CHb3)- 1.42
phenyl (CH>)2-
405 4CF3- |CH:20| 2Me | N (0] B | -CH(CHb3)- 1.45
phenvyl (CH>)»-
406 4Cl- CH:0|2,3di| N (0] B -(CH2)s- 1.37
phenvl F COOH
407 | 3,5-diF- [CH:0 (2,3di| N (0] B -(CH2)s- 1.35
phenvl F COOH
408 4Cl- CH:0|2,3di| N (0] B | -CH(CHb3)- 1.53
phenyl F CH:-COOH
409 | 3,5-diF- [CH:0 (2,3di| N (0] B | -CH(CHb3)- 1.48
phenvyl F CH:-COOH
410 4Cl- CH:0|2,3di| N (0] B trans 1.41
phenyl F cyclobutyl-
COOH
411 | 3,5-diF- [ CH:0 (2,3di| N (0] B cis- 1.41
phenyl F cyclobutyl-
COOH
412 3,5-diF- | CH:0|2,3di| N O B trans 1.36
phenyl F cyclobutyl-
COOH
413 3,5-diF- | CH:0|2,3di| N O B cis- 1.35
phenyl F cyclobutyl-
COOH
414 | 3,4-diF- [CH:O | 2Me | N (0] B cis- #
phenyl cyclobutyl-
COOH
415 3,4-diF- | CH20 | 2Me N (0] B trans #
phenyl cyclobutyl-
COOH
416 | 2,3-diF- | CH:O| 3F N (0] B | -CH(CHb3)- #
phenvl CH:-COOH
417 | 2,3-diF- | CH:O| 3F N (0] B -CH:- #
phenyl CH(CHj5)-




- CH2- CH(CHB) -
1. 63 422 4CF3-

phenyl

CH2- COCH

1.66 421 3,5-di F-
...hc.rwi CH2ZS HN O B -(CH2)3-
CHEG6 2pi200@373B - (CH2) 3- COOH 1.09 424 2, 3-di F-
trans cycl obutyl -

phenyl

CH20 3 N O B -CH(CH3) -
crinu 1.12 423 3,4-di F-

CH2- COOH

ph@aYIEP@H2063B6 N O B

CnnH # 425 2,3-di F- phenyl CH20 H N O B -CH(CH3) -
CH2-COCH rhir.77.9 1.11 426 2,3-di F- phenyl CH20 HN O B -CH(CH3) -
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418 | 2,3-diF- | CH:O | 3F N 0) B cis- #
phenyl cyclobutyl-
COOH
419 | 3,5-diF- |CH:0| 3Me | N 0) B -(CH32)3- 1.38
phenyl COOH
420 | 3,5-diF- |CH:0| 3Me | N 0) B -CH:- 1.66
phenyl CH(CHj5)-
421 | 3,5-diF- |CH:20| 3Me | N 0) B -CH(CHs)- 1.63
phenyl CH:-COOH
422 4CFs- |CH2S| H N 0) B -(CH32)3- 1.12
nhonvl COOH
423 | 3,4-diF- |CH2S| H N 0) B -(CHz)s3- 1.09
phenyl COOH
424 2,3-diF- | CH:0 | 3F N O B trans #
phenyl cyclobutyl-
COOH
425 | 2,3-diF- [CH:O| H N 0) B -CH(CH35)- 1.11
phenyl CH:-COOH
chiral?
426 | 2,3-diF- [CH:O| H N 0) B -CH(CH35)- 1.2
phenyl CH:-COOH
chirall
427 | 3,5-diF- | CH20 | 3Me N O B trans 1.37
phenyl cyclobutyl-
COOH
428 | 3,5-diF- |CH:0| 3Me | N 0) B cis 1.39
nhenvyl cvelahntyl
429 | 2,3-diF- | CH20 | 3Me N O B trans 1.35
phenyl cyclobutyl-
COOH
430 | 2,3-diF- |CH:0| 3Me | N 0) B cis 1.36
phenyl cyclobutyl-
431 | 3,5-diF- |CH:0| 2Me | N 0) B -CH(CHs)- 1.5
phenyl CH:-COOH
432 | 3,5-diF- |CH:0| 2Me | N 0) B trans 1.35
nhenvl cvelahntwl-
433 | 3,5-diF- |CH:0| 2Me | N 0) B cis 1.35
phenyl cyclobutyl-
434 | 2,3-diF- |CH:0| 2Me | N 0) B -CH(CHs)- 1.47
phenyl CH:-COOH
435 4-Cl- |[CH:0| 2Me | N 0) B -CH:- 1.49
phenyl CH(CH35)-
436 4-CFs3- | CH:20 | 2Me N O B -CHas- 1.53
phenyl CH(CH5)-
437 | 2,3-diF- |CH:0| 2Me | N 0) B -CH:- 1.42
phenyl CH(CHj5s)-
438 | 3,4-diF- |CH:0| 2Me | N 0) B -CH:- 1.44
nhenvyl CH((CH-
439 | 2,3-diF- |CH:0| 3Me | N 0) B -CHCH:s- 1.49
nhenvl CH.-COOH
440 | 2,3-diF- |CH:0| 3Me | N 0) B -CH:- 1.5
nhenxyl CH(CH-)
441 4-Cl- |CH:S| H N (0) B -(CH32)3- 1.38
nhenvl COOH
442 | 2,3-diF- [CH:S | H N 0) B -(CH32)3- 1.33
nhonvl COOH




rhirrill 1.2 427 3,5-di F- phenyl CH20 3M= N O B trans cycl obutyl- CC1/1H
1.37 428 3,5-diF- CH20 3Me Nrdwixil 0O Bcis h-1_ 1.39 429 2, 3-di F-
phenyl CHRO 28N00870 B trans cycl obutyl - CCl/1H 1. 35 430CZ/EP2@i1Be15ph1eny|
CH20 3M N O B cis cyclobutyl- 1.36 431 3,5-di F- phenyl CH20 2M N O B
-CH(CH3)- CH2-COOH 1.5 432 3,5-diF- rdwrwi CH20 2Me N O B trans
0,01,11,,,1-'71_ 1.35
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443 3,5-diF- | CH:S | H N O B -(CH2)s- 1.34
nhonvl COOH
444 |3,4-diCl-| CH:S| H N O B -(CH2)s- 1.44
nhonvl COOH
445 4-Cl- |CH:O0| H N S B -(CH32)3- 1.36
nhenvl COOH
446 3,5-diF- | CH:O| H N S B -(CH2)s- 1.33
nhenvl COOH
447 4-Cl1- |(CH:O0| H N S B -CH(CHj5s)- 1.53
nhenvl CH..COOH
448 3,5-diF- | CH:O| H N S B -CH(CHj5)- 1.48
nhenvl CH..COOH
449 4-Cl1- |(CH:O0| H N S B -CHos- 1.52
nhenvl CH(CH)-
450 3,5-diF- | CH:O| H N S B -CHos- 1.48
nhenxyl CH(CH-:)
451 3,5-diF- | C=C H N O B -(CH32)3- 1.39
nhenvl COOH
452 3,5-diF- |(CH2):| H N O B -(CH2)s- 1.36
nhenvl COOH
453 3,5-diF- | C=C H N O B -CHas- 1.59
nhenvl CH(CH)-
454 3,5-diF- |(CH2):| H N O B -CHos- 1.53
nhenvyl CH(CH:
455 phenyl |cyclo- | 3F N 0) B trans 1.36
propy cyclobutyl-
1 COOH
456 phenyl |cyclo- | 3F N O B cis- 1.39
propy cyclobutyl-
1 COOH
457 phenyl |cyclo- | 3F N O B -CH(CHj5s)- 1.55
Nronys CH..COOH
458 phenyl |cyclo- | 3F N 0) B -CH:- 1.55
nronv CH(CH-)-
459 phenyl |cyclo- | 3F N 0) B trans 1.36
propy cyclobutyl-
1 COOH
460 phenyl |cyclo- | 3F N 0) B cis- 1.39
propy cyclobutyl-
1 COOH
461 phenyl |cyclo- | 3F N O B -CH(CHj5s)- 1.55
nroany CH.-COOH
462 phenyl |cyclo- | 3F N 0) B -CH:- 1.55
nronv CH(CH-)-
463 3,5-diF- | CH:O| H N O B |-CH:COOH | 1.51
“]’\p“‘Vl
464 3,5-diF- | CH:O| H N O B -CH(CHj5s)- 1.53
nhenvl COOH
465 3,5-diF- | CH:O| H N O B 1,3- 1.27
phenyl cyclopentyl-
COOH

* = determined with LC-MS method B
# = NMR in accordance with proposed structure



433 3, 5-di F- phenyl CH20 2Me N O B cis cyclobutyl- 1.35 434 2,3-di F-
phenyl CH20 2Me N O B -CH(CH3)- CH2-COOH 1.47 435 4-Cl- phenyl CH20 2Me N
0 B -CHwOCH(208373 1.49 436 4- CF3- phenyl CH20 2Me N OPCB/EPGH2/46153B§ CH3) -
1.53 437 2,3-di F- phenyl CH20 2Me N O B -CH2- CH(CH3)- 1.42 438 3, 4-di F-
raw.] CH20 2Me N O B -CH2- ruirm\_ 1.44 439 2,3-di F- 1-1111a11'71 CH20
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§6. PHARMACOLOGICAL TESTS & DATA

In vitro functional activity (agonism) on human S1P5 receptors
The CHO-human-S1P5-Aeqorin assay was bought from Euroscreen, Brussels
5  (Euroscreen, Technical dossier, Human Lysophospholid S1P5 (Edg8) receptor, DNA

clone and CHO AequoScreen™ recombinant cell-line, catalog n°: ES-593-A, September
2006). Human-S1P5-Aequorin cells express mitochondrial targeted apo-Aequorin.
Cells have to be loaded with coelanterazine, in order to reconstitute active Aequorin.
After binding of agonists to the human S1P5 receptor the intracellular calcium

10  concentration increases and binding of calcium to the apo-Aequorin/coelenterazine
complex leads to an oxidation reaction of coelenterazine, which results in the
production of apo-Aequorin, coelenteramide, CO2 and light (Omax 469nm). This
luminescent response is dependent on the agonist concentration. Luminescence is
measured using the MicroBeta Jet (Perkin Elmer). Agonistic effects of compounds are

15  expressed as pECso. Compounds were tested at a 10 points half log concentration
range, and 3 independent experiments were performed in single point’s

measurements.

In vitro functional activity (agonism) on human S1P3 receptors

20  The CHO-human-S1P3- Aeqorin assay (CHO/Gal16/AEQ/h-S1Ps) was established at
Solvay Pharmaceuticals. The plasmid DNA coding for the S1P3 receptor (accession
number in GenBank NM_005226 was purchased from UMR ¢DNA resource Centre
(Rolla, MO). The pcDNAS3.1/hS1P3 construct carrying the mitochondrially targeted
apo-Aeqorin and Gal6 protein was transfected in CHO K1 cell-line.

25  Human-S1P3-Aequorin cells express mitochondrial targeted apo-Aequorin. Cells have
to be loaded with coelanterazine, in order to reconstitute active Aequorin. After
binding of agonists to the human S1P3 receptor the intracellular calcium
concentration increases and binding of calcium to the apo-Aequorin/coelenterazine
complex leads to an oxidation reaction of coelenterazine, which results in the

30  production of apo-Aequorin, coelenteramide, CO2 and light (Omax 469nm). This
luminescent response is dependent on the agonist concentration. Luminescence is
measured using the MicroBeta Jet (Perkin Elmer). Agonistic effects of compounds are

expressed as pECso. Compounds were tested at a 10 points half log concentration



3 NO B -CHCH3- CH 0-(11111H 1.49 440 2,3-diF- raw.] CH20 3Me

- CH2-

1. 38 442 RO0@4378awW. ]

ruirm\_ 1.5 441 4-Cl1- 1-1111a11'71 CH2S HN O B -(CH2) 3-

NO B
(1111H

CH2S HN O B -(CH2)3- crinu 1. B8T/EPQ01448158¢ 5- di F-

rdwix71 CH2ZS HN O B -(CH2)3- r (VIII 1.34 444 3,4-di Cl- rdwusrl CH2S H
NO B-(CH2)3- r (VIIl 1.44 445 4-C1- rdwusrl CH20 H N
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range, and 3 independent experiments were performed in single point’s

measurements.

In vitro functional activity (agonism) on human S1P1 receptors (method A)

5  The CHO-K1-human-S1P1-Aeqorin assay was bought from Euroscreen Fast, Brussels
(Euroscreen, Technical dossier, Human S1P1 (Edgl) receptor, DNA clone and CHO-
K1 AequoScreen™ recombinant cell-line, catalog n°: FAST-0197L, February 2010).

Human-S1P1-Aequorin cells express mitochondrial targeted apo-Aequorin. Cells have

to be loaded with coelanterazine, in order to reconstitute active Aequorin. After

10  binding of agonists to the human S1P1 receptor the intracellular calcium

concentration increases and binding of calcium to the apo-Aequorin/coelenterazine

complex leads to an oxidation reaction of coelenterazine, which results in the

production of apo-Aequorin, coelenteramide, CO2 and light (Omax 469nm). This

luminescent response is dependent on the agonist concentration. Luminescence is

15  measured using the MicroBeta Jet (Perkin Elmer). Agonistic effects of compounds are

expressed as pECso. Compounds were tested at a 10 points half log concentration

range, and 2 independent experiments were performed in single point’s

measurements.

20  In vitro functional activity (agonism) on human S1P1 receptors (method B)

The CHO-K1-Human S1P1-c-AMP assay was performed at Euroscreenfast, Brussels

(Euroscreen, Human S1P1 coupling Guo, (Edgl) receptor, catalog n°: FAST-0197C,

December 2009).

Recombinant CHO-K1 cells expressing human S1P1, grown to mid-log Phase in

25  culture media without antibiotics, detached, centrifuged and re-suspended. For

agonist testing cells are mixed with compound and Forskolin and incubated at room

temperature. Cells are lyses and cAMP concentration are estimated, according to the

manufacturer specification, With the HTRF kit from CIS-BIO International (cat

n°62AM2PEB).

30  Agonistic effects of compounds are expressed as a percentage of the activity of the

reference compound at its ECi00 concentration, ECso 1s calculated and results are

reported as pECso. Compounds were tested at a 10 points half log concentration range

duplicated in 1 experiment.



S B-(CH2)3- r (MII 1.36 446 3,5-di F- 1-1111a11'71 CH20 HN S B -(CH2) 3-
(11111H 1.33 447 4-Cl- raw.] CHROHNS B -CH(CH3)- rmrinnm 1.53 448
3,5-di F- wewni2/@eZ6@ H NS B -CH(CH3)- rmrinnm 1.48 449C4AR1011De158d 1all" 71
CH20 HN S B -CH2- CHICH91- 1.52 450 3,5-diF- raw.] CH20 HN S B - CH2-
ruiri49\ _ 1.48 451 3,5-diF- rdwusrl CCCHNO B -(CH2)3-
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Pharmacological data (receptor agonism) for selected compounds:

Compound S1P5 pECs0  S1P14 pECso  S1P1B pECso S1P3 pECso
33 7.8 7.0 5.5
35 8.3 6.6 5.3
47 8.0 <5.5 <5
53 7.9 <4.5 <5
57 8.0 <5.5 <5
73 8.2 8.0 6.3
76 8.1 6.6 <5
77 8.4 7.5 6.1
85 8.6 <5.5 6.3
89 8.2 5.9 <5.0
146 7.8 <5.5 <5.0
156 8.4 6.2 5.5
157 8.1 6.2 5.3
175 8.3 <5.5 5.8
211 8.3 6.1 <5.0
227 8.5 6.0 <6.0
271 8.0 6.2 5.4
277 (trans) 8.5 5.2 <5.0
278 (cis) 7.4 <5 <5
283 7.7 <4.5 <5
306 (trans) 8.1 <5 <5.0
307 (cis) 7.3 <5 <5.0

S1P14 : determined using method A
5 S1P1B : determined using method B

In vivo therapeutic model; T-maze
Age-related memory deficits occur in humans and rodents. Spontaneous alternation is
the innate tendency of rodents to alternate free choices in a T-maze over a series of

10  successive runs. This sequential procedure relies on working memory and is sensitive



r (VIIl 1.39 452 3,5-diF- rdwusrl (CH2)2 HNO B -(CH2)3- r (VIIl 1.36
453 3,5-di k- 1-1111a11'71 CGCCHNO B -CH2- rHr14, A- 1.59 454 3,5-di F-
raw. | (CHEP20H/0433 B -CH2- ruiri4.,\ _ 1.53 455 phenyl eg¢eER201p/061596 1 3F N
0 B trans cycl obutyl- COON 1.36 456 phenyl cyclo- propy 1 3F NO B cis-
cycl obutyl - MOH 1.39 457 phenyl cyclo- YITAYINT 3F NO B -CH(CH3)-
rmrinnm 1. 55 458 phenyl
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to various pharmacological manipulations affecting memory processes (Aging and the
physiology of spatial memory. Barnes C.A. Neurobiol. Aging 1988:563-8; Dember WN,
Fowler H. Spontaneous alternation behavior. Psychol. Bull. 1958, 55(6):412-427;
Gerlai R. A new continuous alternation task in T-maze detects hippocampal
5  dysfunction in mice. A strain comparison and lesion study. Behav Brain Res 1998

95(1):91-101).
For this study, male C57BL/6J mice of 2 months or 12 months old were used in the
spontaneous alternation task in the T-maze. In short, mice were subjected to 1 session
containing 15 trials, consisting of 1 “forced-choice” trial, followed by 14 “free-choice”

10  trials. The animal was considered as entering one of the arms of the maze when all
four paws are placed within this arm. A session is terminated and the animal is
removed from the maze as soon as 14 free-choice trials have been performed or 15 min
have elapsed, whatever event occurs first. The percentage of alternation over the 14
free-choice trials was determined for each mouse and was used as an index of working

15  memory performance. A compound of the invention was administrated p.o. for 21 days
prior the T-maze assay and on the day of the T-maze at t = -30 min. It was found that
compounds of the invention at doses ranging from of 0.01 — 15 mg/kg/day reverse the
age-related cognitive decline in the 12-month old C57BL6dJ mice with up to 100%.
Thus, treated 12 month old mice were identical in their performance as 2 months old

20  vehicle-treated mice. (See Figure 1)
Conclusion: compounds of the present invention have a positive effect on age-related

cognitive decline.



cyclo- 1-11,411-1'7 3F NO B -CH2- r 1.55 459 phenyl phenyl cyclo- propy 1
3F NO B trans cyclobutyl- (11111H 1.36 460 phenyl cyclo- propy 1 3F NO
B cis- cywbabueyoph373(11111H 1. 39 461 phenyl cyclo- 1-11, 2CTAPRN1BFSEE 0 B
-CH(CH3)- (1110 (211111H 1.55 462 phenyl cyclo- 1-11,411-1'7 3F NO B -CH2-
r Hrl4, A- 1.55 463 3,5-diF- raw.] CH20 HN O B -CH2COOH 1.51 464 3,5-di F-
1-1111a11' 71

85

Claims

1. A fused heterocyclic derivative of the formula (I)

IT3
R1—z X
/4
D~
Y
whereln

5 R1 is selected from
cyano,
(2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkyl, each optionally substituted with CN
or one or more fluoro atoms,
(3-6C)cycloalkyl, (4-6C)cycloalkenyl or a (8-10C)bicyclic group, each optionally
10 substituted with halogen or (1-4C)alkyl optionally substituted with one or
more fluoro atoms,
phenyl, biphenyl, naphthyl, each optionally substituted with one or more
substituents independently selected from halogen, cyano, (1-4C)alkyl
optionally substituted with one or more fluoro atoms, (1-4C)alkoxy
15 optionally substituted with one or more fluoro atoms, amino,
dimethylamino, and (3-6C)cycloalkyl optionally substituted with phenyl
which may be substituted with (1-4C)alkyl or halogen, and
phenyl substituted with phenoxy, benzyl, benzyloxy, phenylethyl or monocyclic
heterocycle, each optionally substituted with (1-4C)alkyl,
20 Z 1s a linking group —W-(Cnu-alkylene)-T- wherein
W is attached to R1 and selected from a bond, -O-, -CO-, -S-, -SO-, -SO2-, -NH-,
-CH=CH-, -C(CF3)=CH-, -C=C-, -CH2-0-, -0-CO-, -CO-0O-, -CO-NH-,
-NH-CO- and trans-cyclopropylene;
n is an integer from 0 to 10; and
25 T is attached to the phenylene/pyridyl moiety and selected from a bond, -O-, -S-,
-S0O-, -S02-, -NH-, -CO-, -C=C-, -C=C-, and trans-cyclopropylene;



CH20 HN O B -CH(CH3)- (11111H 1.53 465 3,5-di F- phenyl CH20 HN 0 B 1, 3-
cyclopentyl- CTIM4 1.27 *= determined with LCGMS nethod B # = NVMR in

accor danceowntnogi’oposed structure 81 6. PHARVACOLOG CRCTEEINS0ESBATA | n
vitro functional activity (agonisn) on human 51P5 receptors The

CHO human- S1P5- Aegorin assay was bought from Euroscreen, Brussels 5

(Eur oscreen, Technical dossier, Human Lysophospholid S1P5 (Edg8) receptor,
DNA cl one and CHO AequoScreenTM reconbi nant cell-line, catalog n: ES-593-A
Sept enber 2006). Human-51P5- Aequorin cells express mtochondrial targeted
apo- Aequorin. Cells have to be | oaded witggcoel anterazine, in order to
reconstitute active Aequorin. After binding of agonists to the human 51P5
receptor the intgoace dlbndbr %t&tdwﬁltleneqm@tmtuye@lett@&treﬁtscg‘a&maﬁeogémdl ng
of calciumto the apo-Aequorin/coel enterazine conplex |eads to an oxidation
reaction of coel eft-&radivhertiaRaily pilsEEtipd ith9ne AempreiREer FPeF o

apo- Aequorin, COG|(E@(C)%[1@EI} d@aon@@;smmdtb@mth(oeebr A6 Hloged Rbdind; UM nescent
response is dependent on he ag onhi. st concentration. Lun nescence is

nmeasur ed usi ng ﬂ’f@W%P‘HB&%&%@PWGP’@P‘RPWOE?%WH Agoni stic effects of
conpounds are 1X Bxplk&ssadmasopPRGEN.is CORPaURNStcneiot Hester4afallg110 points
hal f | og concentration.r and 3 i ndependent experinents were perforned
in single point's Fﬁ?é‘g’ﬁ?gﬁgﬁﬁ‘g Pr§§ERGitro functional activity (agonism on
human 51P3 recept Brssleddd e NI huasn- 51P3- Aeqorl n assay

(CHO Gal6/ AEQ h- 21133% Was 5e%PabJ(l shel%j a& Phar maceutical s. The

pl asmi d DNA codi*Ng T8 4Ra o5 Ppa" f-dRUpias ‘(yﬁé%aé% ‘on nunber in GenBank

NM 005226 was pur ehdsed from UIVR cDNA resource Centre (Rolla, MJ. The
pcDNA3. 1/ hS1P3 t the mtochondrially tar 0- Aeqorin
and Gal6 E&ot ei ;IPWaif?r aall’lkg eel('%te e o'yl ceel(taﬂfOrl atgm t%e aﬁ<y1en8 group
Human- S1P3- Aequor i may:eidbmenelxmﬂselssssubsmmekmmln pad ortramrgéntab)gerap@m%mmhl n.

Cell's have to be I i_n 0. Qr titute

acti ve Asquorin AFEER b b GoERRRNERAR TS B B REARTRERRE Lt or the
intracel | ul ar calcﬁﬁhﬂ&@ﬁhed@ﬂbﬂbmmR5ﬁ&ﬁ@hséeﬂhﬂ@ubCHdRﬁgrdﬂDé&hd%Untto t he
apo- Aequor | h coel epRELAAAR ORI, |08, CAIHOXAR LREARE! | on of

coel enterazine, which results in 0 production of apo- Aequori n,

coel ent er & de, CQRtrapd-Shilght (max 469nn). This | umi nescent response is
dependent on t NeoABRM:hoGRRABNILAIAD sl kU RGRARNG Ardi® AIRATUE G HShdt0 L he
M croBeta Jet (Perk El mer). "Agonistic effects of ‘compounds are expressed
as pEC50. CowpouNd@“Weﬂemﬂésted at a 10 points half log concentration 82
range, and 3 independent experinments were perfornmed in single point's
measurenents. In vitro functional actjvity (agonism on human S1P1
receptors (ne?héﬁwﬁ§mﬁm#ﬁ%f€PEpR3Whﬂﬁﬁh S1P1- Aeqorin assay was bought from
EuroscreeQOFastJuﬁgggge&§ﬂ&ﬁuroscreen Techni cal dossier, Human S1P1 ( Edgl)
receptor, DNA clone and equoScreenTM r ecombi_nant ceII-Ilne cat al og
n: FAST-0197L, Felytfaicyel @é%))ra%h%ﬁ% 1619h¢ LA BFP PRSP Tta g gy halogen,

m tochondrial targeted.-@paxfequorin. Cells have to be | oaded mnth

coel anterazine, in Lorder to reconstlé active Aequorin. . %ter bi ndi ng
of agonists to t h@HITARISEPY syReEEHES M PR PhEPECRIPPRTUEPLs i) QPP
concentration i ncreasekct@atrohi idéded, @hngal-aCamyi,q14la@lkoxy, trifluoromethyl
apo-Aequogén/coelentergg ﬂe conpl ex | eads to an oxidation reaction of

coel ent er &2i ne, whi cH"Fe8ul'tS"FHthe production of apo- Aequorin,

coel ent er am de, WiXseddcbdltroghh béyain 04 650:N)S-, -BOL,SSOHMNIES cEH+CHes@aBiS end S
dependent on the nls con entr%tlon Lum nescence is 15 neasured using
the M croBeta Jet efﬁsﬁﬂﬁpH%?)M1Agonlstlc effects of compounds are
expressed as pE@E@an@GHQHUHdSOWB#@nﬂested at a 10 points half |og

concentration I‘% ’Horé) e%r hl%ge&%gdt%gt[l s.10 eelf‘erluir%qy sel\e\c%e frgr%rha?r ned in si ngl e
pOIﬂt S neasurenen? S'In Vi unc IOng act Vlty agoni Sﬁf 'on hunman

S1P1 recep@ors ((beathdicy]l Bptiortadly @Jﬂ@tll(tllteﬂ-lm@mnSmewce Ao a@srasy)r\(v‘ae(})@@wkmr nmed
at Euroscreenfa %E’l coupling Gvo, (Edgl)
receptor, catal Z%tmrglfé}%ggt%f%?é& gf)%%g)ﬁb%eogbgg%g)a. econbi nant CHO Kl cells

expressi ng human S1P1, grown to mid-log Phase in 25culture nedia w thout
antibioti cs, etq%*tﬁﬂpo&mtfu tryggti ﬁ‘?{é% AL ERER dG8 na Qe A9 eretxas esting
cells are mxed wt conpoung Forskolin and i ncugat ed at room
tenperature. Cells are |lyses and cAMP concentration are est| mat ed,
according to the manufacturer specification, Wth the HTRF kit fromCl S-BI O
I nternational (cat n62AMRPEB). 30 Agonistic effects of conpounds are
expressed as a percentage of the activity of the reference conpound at its
ECi oo concentration, EC50 is calculated and results are reported as pECS0.
Corrpounds were tested at a 10 poi nts half Iog concentratl on range

T 1 o, ~s N1 I I 1 . e L r



<5.5 <5 53 7.9 <4.5 <5 57 8.0 <5.5 <5 73 8.2 8.06.3 76 8.1 6.6 <5 77
8.4 7.56.1858.6 <556.38982 509<50146 7.8 <5.5 <5.0 156 8.4
6.2 5.5 NS 2812004H32 5.3 175 8.3 <5.5 5.8 211 8.3 6. 1PCHE2@2NB36 6.0
<6.0 271 8.0 6.2 5.4 277 (trans) 8.5 5.2
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ITS
/X
R1 —z—< >—< / .
R2

4. The compound of any one of claims 1 -3, wherein the compound has the structure

(Ib)
TB
Ri—z X R4
@ o
Y
R2

5. The compound of any one of claims 1 -4, wherein Y is O.

(Ia).

(Ib).

6. The compound of any one of claims 1 -5, wherein R4 is selected from
10 -(CH2)2-COOH, -(CHz2)s-COOH, -CH2-CHCHs-COOH, -CHz-C(CHsz)2-COOH,
-CHCH3-CH2-COOH, -CH2-CF2-COOH and 1,3-cyclobutylene-COOH.

7. The compound of any one of claims 1 -6, wherein R1 is optionally substituted
phenyl.
15
8. The compound of claim 7, wherein the optional substituents are one or more
substituents independently selected from halogen, cyano, (1-4C)alkyl,
(1-4C)alkoxy, trifluoromethyl and trifluoromethoxy.

20 9. The compound of any one of claims 1-8, wherein Z is -CH20-.

10. The compound of any one of claims 1-9, wherein X is N.

11. The compound of claim 1, selected from

25 3-{2-[4-(2-Fluoro-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c] pyridine-5-yl}-

propionic acid,



<5.0 278 (cis) 7.4 <5 <5 283 7.7 <4.5 <5 306 (trans) 8.1 <5 <5.0 307
(cis) 7.3 <5 <5.0 S1P1A . determ ned using nethod A5 S1P1B

det er m nedousizny4imt hod B I n vivo therapeutic nodel ; T- RETEPAYe/OsERat ed
menory deficits occur in humans and rodents. Spontaneous alternation is the
i nnate tendency of rodents to alternate free choices in a T- nmazeover a
series of 10 successive runs. This sequential procedure relies on working
menory and is sensitive 84 to various pharmacol ogi cal mani pul ati ons
affecting nenory processes (Aging and the physiology of spatial nenory.
Barnes C. A. Neurobiol. Aging 1988:563-8; &enber WN, Fowl er H Spontaneous
al ternation behavior. Psychol. Bull. 1958, 55(6):412-427; Gerlai R A new
continuous al t ergn@tiiL@NChRSKbIRyIbxTBAEn HARE 8 S dRd.- @Hqgﬁ)vpmk p§n&km5f5wmc,ilon in
mce. A strain congarlson and Y esion study. Behav Brain Res

95(1):91-101). Pesthylprerierigagd nal e C57BL/ 6J nice of 2 nDnths or 12 nont hs

old were used irg.bhe BRANGFNRCHH]-8 LN RIRS- MHrfui(ﬁ@Kc]p@rlHﬁh@ 5 IIBZ Sric wdshort
m ce were Subj ect ed to sessi on SC)On'[ ai ni ngl 15 trj consi ‘iltl ng of
n

"f or ced- choi ce" %¥il&i2- F%JBW RiReyoRy)- PRanyik6. ddihyides- é]’etafuri’bg $rlpgridine-pd- ani rral

was consi dgred &ﬁjt}&ﬂ;t@fd ng one of the arnms of the naze when all four paws

Cemoved T om t he- RS LN BHSR- A2 KR RS L S e hUG BN T b med

or 15 m n have eliapsed; acdhat ever event occurs first. The percentage of

andwas used as ‘s THe BROWBERIAG: 18 RRaf S pePI S Tatednt RouGRABURE of

t he invention wasidadm nistrated p.o. for 21 days pri or the T-maze assay and

on the day,of the ounds .of the
Mnventi on'Gt dosed FamEoiE b BRvaR R ot RN ey Pl BT RO o
age-rel ated cogniithweidedd,i ne in the 12-nonth oI d C57BL6J mce with up to
100% Thus, treat C i th nce
as 2 months of o 2oy atearach Pt bR 2w R RE AR
conpounds of the-{8l ¢<ehitiflioromattybhertralpay)e- -Pogd rherelled, 7-ditydon agezotat.at ed

cognitive decli iR fused heterocyclic derivative of the
%gp [ ﬂ?bﬁ@n&galﬁ‘s sel ected from cyano, (2-4C) al kenyl,

formula (I
(2-40) al kﬂf%yl (41{24€X%1Fk19¥0 besaglhxyo gt methal phenglifst dibydred-odazplo@N-or one or

nore fluor atomgy, ndn{e%gp))g%%géhkyl (4-6C) cycl oal kenyl or a
(8-10C) bicyclic gr oup, each opti onal IgﬂlOsubsti tuted with hal ogen or

(1-4C) al kyl opt i0RdH 4 Dighderp paredyil- £ Augmebery hbr dipidioH-aeetd4.5pheny | |

bi phenyl, napht RylyriagRcH 1pggﬂyg@§glhy substituted with one or nore
substituents independ ent? sel ected from hal ogen cyano, (1- 4C al kyl

optional Iy subst¥ dt*é%jFWOt"%be@ﬁ@O@f) SredtoPheryil-Git- 6}1P§dr0(1102$@p51 %ypyridine-
150pti onabhy subsfijbuladaMit h one or nore fluor atoms, am no,
di et hyl am no, and §3 GCccoaIk tlonally substltuted W th I

ny
whi ch may be subis®iltdt QHOW'E’?PZ(@X%@)%WE?P}“H}Y Ifaf-gigetieo- IéﬁﬂaZ@}%‘h@prrldme
substituted w t k-phpnOXNY aci®enzyl , benzyl oxy phenyl et hyl or m)nocycl iC

o oup W (G - S?C“uzgf%f et S e 5 e s B ek

bond, -0-, -CO ,profonic aa@, -SO2-, -NH, CH:CH- -C(CF3) =CH, -CEC,
-CH2-0-, ;0-CO,, -00-0-,. .-CO N - NH- 00-  an rans- ylene; n is an
i nt eger f?%m 0 t30{2%8';(£gﬂgu?gﬁ“e{%l'g‘fntzg%ﬁgd)h%gi'hg'%ﬁyéﬂﬁéﬂeﬁgfﬁg[ﬁédyI moi ety
an(cji sel ected }‘r einyadberndyl}- QGﬁethyISpmplerSOapid- S02-, - NH- - - CEC,
and trans-cyclo t nt

i ndependent |y sg”{@ﬁxéfeglor éenz?’iﬁ’c?’) pr%lglily B%ﬁ%ﬁzy é‘ﬁf&? 2% i lﬁaa e[%/yl} 2-
substituted w t mahd- moplnmcacwal ogen atons, or (1-40C aI koxy optl onal |y

subst | ut ed W { g1 oGS, NALOAST, PURTEY €1 80 S LU G TR D21 0
from H andO( 1- 4Q)idivtydic acot,her wi se R3 i s not pr esent; Y is selected from NH,
0 and S; struct I_' LRI 4 is
(1-4C) al kyl ene- %ﬁ\,{ﬁ%é% Zflﬂu%ﬁrene%ﬁ . %DZ IOX oﬁ&g h%éﬁ]i éri"l;td ﬁlghg)l y?geyr%leo%grgoup
may i ndependent Icjpybdirstiglt-2insted- mnltbmomeldor nmore hal ogen atons or with

CH2)2 to f R5,
Yoo (3- 60 cycl cal gt Bne R R e B e B R S ]IS



wherein R5 is -OH, -P03112, -0P03112, -COOH, -000(1-4C) alkyl or

15tetrazol -5-y1; or a pharmaceutically acceptable salt, a solvate or
hydr at e twererfooes73one or nore N oxides thereof. 2. ThePCompoun@d6sB6 cl ai m
1, wherein 20R1 is selected from (3-6C)cycl oal kyl or a (8-10C)bicyclic
group optionally substituted with hal ogen, (1-4C)alkyl, and phenyl
optionally substituted with one or nore substituents independently sel ected
from hal ogen, cyano, (1-4C) al kyl, (1-4C)al koxy, trifluoronmethyl 25and
trifluoronethoxy; Wis selected froma bond, -0-, -CO, -S-, -SO, -S02-,
-NH-, -CH=CH, -CEC-, and trans-cyclopropgdene; and n is an integer fromO
to 4, and R2 is H or one or nore substituents independently selected from

hal ogen, 30( 1- 4Qualokylsopbiiengls . substishutadowib hane or more f1uor at ons
or (1-4C) al koxy gpti onal ¥{su bstituted with one or_nore flugr ataons.

The conpound of @nyrdHany ?ci4a(r3#BDlﬂu0@beW]@?‘@rWePﬂé Ecs%@a%éf pragolelhd-

structure (I b) € pyridfRR- §§1} Qj)clobuta‘éleca'ﬂn,gx}qwgg@und of any one of clainms 1 -4,
wherein Y is 6. The conpoun one of clalns 1 -5 wherein R4 is

sel ected from 163 [R5 Bluppadpgnay] e@ﬁ@}lgn dihyglpgd 13 pyridine-5-y1-
- CH2- C( CH3) 2- COQrbpioriti&dil3- CH2- COOH, - CH2- CF2- COCH and

R1T 5 opt i onal |y GBSt P DUl BHERTR: s~ o e Burktr B TEP AP e of

t he opti onal sub@LbMyﬁab&dare one or nore substituents independently

and L1111 Uor omoCHasy 208 B AR o STy R o oe g e OGRS 2

is -CH20-. 10. Bheicaidound of any one of claims 1-9, wherein Xis N 11.

Th d of ted f

253 19, Lai05. Fi G5 g kR RGP B h) P ers s iy v U P g bW ne- 5
-yl - proplonlcrmmudncaa& o

?113 [ f'r;s § ﬁylm:o?:)p’f g%:@%é’ b?ﬁfé’d)r BOSNE] ) Srefiy e PV EE Q8 il M0 ot 1 B S L PN &L G ne- 5=y
3-;2-[4-Benzylom@wnﬁemym$%63ﬂdeMydmb 4H furo[ 3, 2-c] pyridi ne-5-yl1l-butyric

aci d,

4-12-[4-( 2- FIuoro2t£4 zy 5%@r08ﬁuﬁk?¥)2n§ﬂa]ﬁh%?g 4lﬁ¥ﬁdn) XaZIOJ Jine-S-y
11- 5but ydpc acimridin-5-ylj-pentanoic acid,

Iéldllﬁe[g (slfl ggg&;ﬁg@?ﬁw&m Bad A 1R 0 RRERY. bharb %, Ahiny @roorrf bk L b Rl 5361 2- €1 pyT
3- 12- [ 4- ( Benzy! oxyifinpheiyayqths, brtgicareito- H- oxazol of 4, 5- ¢] pyri di ne- 5-y11-pro
pi oni ¢ acid, {f2 [4-(2,3- Dlﬂuoro benzyloxy) 2- methyl phenyl]-6,7-dihydro-4H- oxazolo [4,5¢]-

104- 12-[ 4- (2 3-Difluoro-b enzx pheny1)]-6, 7- di hydr o- H oxazol 0[4 5 c] pyr
i di ne-5- y11- buttyFip-gel-¢;methyl- butyrlc acid,

4-12- ([j4 Beozy! oxypnhenyidduyBeyttodidpyJrsomidrQXR&1 &, Adidy&doP-beHzPB{ D5 1- but yr i
c aci

4- 12- [ 4- (4- Tri f IBEBRThyYdPamap eyl aciduor o- pheny1] - 6, 7- di hydr o- H oxazol
o[ 4, 5- c] pyri di ne@54yd is;DDWOFEpdSIyD-vinyl]-phenyl}-6,7-dihydro-4H-oxazolo-[4,5¢] -
154-12-[4-(2-FIuo%g:ben@%loxy) % nmet hyl - phenyl] - 6, 7- di hydr o- H- oxazol o[ 4, 5-
c] pyri di ne- 5- y1 PYB VR PYEY act

4-12-[4-(3, 4- Di cihl2qn-g2-BenDitl Xy phedyl letgniopteheiny Tl diby dfo dHhydrdo (it5ex az ol of 4, 5
- c]pyrid%g yll- b%i %c aci d,

4-12-[4-( FIuoﬁ’“ﬂgh éé YOFe8h) or o- pheny1] - 6, 7- di hydr o- H- oxazol of 4, 5-c] p
yridine- 205-ylbr Iaqihyfmzﬁ:eﬁﬁctaﬂﬂy acceptable salt, a solvate or hydrate thereof or one or more
4-12-[4- (4- Chlo%g t%on{y) -fl uoro-phenyl] -6, 7-di hydr o- H oxazol o[ 4, 5-c] p
yri di ne5-y11- butyrica

3-[2-(4-Benzyl oxy- phenyl) 6, 7- di hydr o- H oxazol o[ 4, 5-c] pyri di ne-5-y1]-2-neth

yl propionic a

253-12-[ 4- (4- g‘?ﬁ’ﬁ%’%‘? et fF“%%%%%ﬂ"%i‘izﬁ ShEhYLT S 2 E R dr o- H- oxazol of 4, 5-
c] pyridi n805-y11- 2- nethyl propi oni ¢ aci d,

3- 12- [ 4- (4- Ol 0rQ:. BENAN| PO b PREMHaifs T3 105 X ARGl o GRS bl ne- 5
-y11-2- nethyl-propionhic aC|%,

3-12-[4-(4-2, 3- mrweutw@oflﬂémﬂscmyl)coméwlip-Wél,iCTL@iyrﬁl@’rr@cqﬁt@ﬂammwwﬁnc] pyri
di ne- 5- 30y||-butyric aci d,
3-12-[4-(4-Trifluoromethyl -benzyl oxy) - 2-fl uor o- phenyl] -6, 7-di hydr o- H oxazol
o[4,5- c]pyridine-5-yl11-2-nethyl-propionic acid, Cs and trans
3-12-[4-(4-Trifl uoronet hoxybenzyl oxy) - phenyl] - 6, 7-di hydro-H 89

oxazol o[ 4, 5-c] pyri di ne-5-yl | -cycl obutane carboxylic acid, Cs and trans
3-12-[4- (3, 4-Difl uorobenzyl oxy) - pheny1] - 6, 7- di hydr o- H oxazol o[ 4, 5-

c] pyridine-5-yll-cycl obutane carboxylic acid,

3-[2-(4-(2-Fl uoro-benzyl oxy) - phenyl) -6, 7-di hydro-4H-t hi azol o[ 5, 4-c] pyri di ne



5neur odegenerative disorder, in particular selected froma cognitive

di sorder, Al zheiner's disease, (vascular) denentia, N eman's Pick disease,
and cogniwpwve12dwi#i7zgits i n schi zophreni a, obsessi ve- conpRCIiBPRO1ARESS OF |
maj or depression, autism nultiple sclerosis and pain, and specifically a
cognitive disorder, such as age-related cognitive decline. 10 15. A

phar maceuti cal conposition conprising the conpound of any one of clains 1
to 11 and at | east one pharmaceutically acceptable auxiliary. 16. Use of

t he conpound of any one of clains 1 to 11 for the manufacture of a

15nmedi canent for the treatnment, alleviatigm or prevention of diseases and
conditions in which any S113 receptor is involved or in which nodul ati on of

the endogenous ShRciSin8NahiiftorNSLERbMioRs 8MY siohdith %&%9{&5 hesimyebmesis 17.
The use of cIa|n11% mheréln thelgggeasz ISS§ OM%I orde? yssuch ér}s%%aIS

20neurodegeneraﬂPV%Wﬂ|sorder in particular selected froma cognitive
di sorder, Al zheinmer's disease, (vascular) denentia, N eman's Pick disease,
and cognltlve def|C|ts |n hlzo hr eni a, sessive-C npul i ve behavi or,

mej or depr essitbn.PeatEPed atrfl,fb %96?18%%5 i§eagh if %QN rsekptfcal ly a
cogni tive #i sor detrodsgtelrasie ﬂgsﬁrd’eBJ iatpedictDg @blbdztb’@frdﬁC‘al do@@uva Gisorder,

Alzheimer’s disease, (vascular) dementia, Nieman’s Pick disease, and cognitive
deficits in schizophrenia, obsessive-compulsive behavior, major depression,
autism, multiple sclerosis and pain, and specifically a cognitive disorder, such as
age-related cognitive decline.
10
15. A pharmaceutical composition comprising the compound of any one of claims 1 to

11 and at least one pharmaceutically acceptable auxiliary.

16. Use of the compound of any one of claims 1 to 11 for the manufacture of a
15 medicament for the treatment, alleviation or prevention of diseases and conditions
in which any S1P receptor is involved or in which modulation of the endogenous

S1P signaling system via any S1P receptor is involved.

17. The use of claim 16, wherein the disease is a CNS disorder, such as a
20 neurodegenerative disorder, in particular selected from a cognitive disorder,
Alzheimer’s disease, (vascular) dementia, Nieman’s Pick disease, and cognitive
deficits in schizophrenia, obsessive-compulsive behavior, major depression,
autism, multiple sclerosis and pain, and specifically a cognitive disorder, such as
age-related cognitive decline.

25



