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cytoskel eta -arrangenents in many cell types to regulate i mune cell

| r
20t raf fi clVAYedvascul ar honeostasis and cell communication in the central
nervolu® system (CNS) and in peripheral organ systens. It is known that S1P

is secret ﬁd Eé" va %I ar . endﬁt heliumand is present in blood at
concent r abPEFEoYPd M NS BYeAURRnol ar and is bound by al bumin and ot her
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(ant) agoni st s e or nore SIP receptors. The present invention relates
to nodul a?-‘(ﬁt%mgéNgEQ”(gTF‘?”PE%@é?@?? SY$1°'B&r ti cul ar agoni sts, and preferably

t Od?gOHiS:SLIFt)gs whdvin gelt SCIP! iyisbyrefédet?y waschiar ehMstéliLl_M aasd '759;5:’8| @'dtﬁg/BQ)bG/aQGZSSZ 2
an or recept or , n.vl ew o unwant e ca | oOyascul ar n r
e momadGear R & 2doq Fndre A AL o GE B SRR RS ARG asTe can be
used in tb&;téiu}i@ﬂﬁt@%mﬁﬂescb@ﬁié istemleﬂ'r@er\dﬁr i, extracplandri m:jkﬂsabn@%‘rdie&it at ed
cogni ve ecl | .. . u researcC 1S O I N tQ evel o t her uti cs
Char s € aaREL A g erBly LT RER ks " B e VR B Bl At - s
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cyano, -40) al kyn -40C) a (3-6C) cyclo -6C) cy enyl ,
30 b B0 b AT OTBS Wtash BT - S o caSers VB i histeiofybS Subs ! (e oy
W t h §A.- 4fgcabioyd are almost exclusively in the haematopoietic and lymphoid system. S1P5 is

primarily (though not exclusively) expressed in central nervous system. The

expression of S1P5 appears to be restricted to oligodendrocytes in mice, the
myelinating cells of the brain, while in rat and man expression at the level of
astrocytes and endothelial cells was found but not on oligodendrocytes.

35 S1P receptor modulators are compounds which signal as (ant)agonists at one or
more S1P receptors. The present invention relates to modulators of the S1P5

receptor, in particular agonists, and preferably to agonists with selectivity over S1P1



phenyl, biphenyl, naphthyl, each optionally substituted with one or nore
substituents independently sel ected from hal ogen, (1-4C)al kyl optionally
substi t utwo 2itvd23@ee or nore fluoro atons, (2-4C) al kynylpcT(EP261GadskDXY
250ptiona||y substituted with one or more fluoro atons, am no,

di (1-4C) al kyl am S02- 14Calk 0-(1-4 K 00-0-(1 al kyl ,
I\ 00- {120 ISP San P EBiRy ot Sy io PRI EordiRiEPedt EROGkanoxy.
benzyl , bmuﬁm&dulaﬁb@rﬁfﬂeeﬁshyha@homﬁeﬁﬁtﬁjndﬁhét€1®5(ngoﬁls% camasdugedtihonal |y
substi tutgﬁ aﬁ fﬁf f4C atl léy(llé %?m)noc e het ycI e, (iﬁ‘r nal I'y

subst i t ut &% YGARON" Gg@HtIve eSS RS awﬁefhr% &R yPIYY ‘f %y substl t ut ed
with (1- 4@)th>ddgw res@drch iy @r}gzimg:tohﬁvero@qy@’e@emmkltnaitadalnyoesn,mtﬂotttﬁaedgw th

(1-40)al k VO 2011/0 3795P P 6255 sel ected from -00-0-,
10005 “{giaten SOottis 4Gine cagoemeriadiie Dot VAP R M S ) n-
wher ei n Ycardiddtéa cNieglefote, Rhen ds selneeti efdr ficamntherap@dtics - Rith th&-desir&®-

-S2-, -CH2-0- CcoO, -0-00-, -00-0-, -CONH, -NHO00-, -C=C and -CEO; 5n
is an int B§RFEPom 1 to 10: and X is attached to the phenylene / pyri dyl
group and sel ected froma bond, -0-, S-, -SO, -S@2-, -NH, -CO, -CC and
- CEG-; gstructu Jonally contains one nltrogen atom R is H,

(1- 40 al k@ SeRHUhel tl?'ﬁ AYBC™ uted with one or more fluoro atons,

10( 1-4) altk]@xyiowmeeaIﬂaJnIdyth@tL(bﬁd)rrbtﬁreﬂnMUériVaﬁm &ftherdr@ulal(hor o at ons, or

hal ogen; and R3 is (1-4C)al kyl ene-R5 wherein the al kyl ene group nay be
substituted with (CH2)2 to forma cycl opropyl noiety or one or two hal ogen
atons, or R3is is (3- 6C)cy b-pal kyI ene-f® or -CO CH2-R5, wherein R5 is -(OH,
- PO3H2, -O0PO3H2, 153{.}{) kyl or tetrazol-5-yl; R4 is Hor
(1-4C)alkyl; R6 is by

ents i ndependent ly sel ected from H,
(1-4Q al kyl or oxo; Wis -QB e%

-; or a pharmaceutically
acceptabl e salt, a sol vate‘er~IR4r gy e( vmth the 20proviso that the
derivative of formula (1) is not 2-(4-ethyl ﬁhenyl) 4- mor phol i noet hanol or
444- (2- hydr Qxye ényl ) - 2-nor phol i nyl ] benzeneacetonitrile. display affinity
for S1P recer{ r H}afpo%tl cul ar, compounds of the invention show sel ective
affinity for 'aef receptor over the S1P1 and/or 51P3 receptor(s). 25
The ub® of the:yammpound 2- (4- et hyl phenyl) - 4- nor phol i noet hanol as a reagent
in the pr oduc%’b61 E‘”@/ (2-aryl norphol i no)ethyl esters of naproxen is
described in ta as% [Online] Chem cal Abstracts Service, Colunbus,

OH O US; 200871-4Balky\ - Xi et al, XP002558960 retrieved from STN dat abase
accessi on no. (%ggcy};g)ﬁ(%% & Huaxue 30Xuebao, 66(22), 2553-2557 Coden:
HHHPA4; |1 SSN: ’2008. No phar nacol ogi cal acti vity of the conmpound
is reported. $BC)@cloplkenyl, Far mat si ya (Sofi a), Vol. no.1, 1998, pages

ihjl( 6(583?(1)3(3@[%@/? ?VC%%%YS? 50?16? y]d%% Zﬁaré:g(%g %r%ﬁl gaﬁset?%%d 4ty eagent in

the producti orf1dC)alkyli depr essant 35pheny| mor phol i ne derivatives. No
phar macol ogi C%heﬁﬁ}ﬁiﬁfﬁé%l,%@qpﬁtﬂﬁ, gé)cm)&b"figgallyssu{)gtﬂweh%ﬂrh one or more

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

substituted with one or more fluoro atoms, (2-4C)alkynyl, (1-4C)alkoxy
25 optionally substituted with one or more fluoro atoms, amino,
di(1-4C)alkylamino, -SO,-(1-4C)alkyl, -CO-(1-4C)alkyl, -CO-O-(1-4C)alkyl,
-NH-CO-(1-4C)alkyl and (3-6C)cycloalkyl,
phenyl substituted with phenoxy, benzyl, benzyloxy, phenylethyl or monocyclic
heterocycle, each optionally substituted with (1-4C)alkyl,
30 monocyclic heterocycle optionally substituted with halogen, (1-4C)alkyl or with
phenyl optionally substituted with (1-4C)alkyl,
and

bicyclic heterocycle optionally substituted with (1-4C)alkyl;
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A is selected from -CO-0-, -0O-CO-, -NH-CO-, -CO-NH-, -C=C-, -CCH3-0O- and the
linking group ~Y-(CHy),-X- wherein
Y is attached to R1 and selected from a bond, -O-, -S-, -SO-, -S0-, -CH,-0-,
-CO-, -0-CO-, -CO-0-, -CO-NH-, -NH-CO-, -C=C- and -C=C-;

n is an integer from 1 to 10; and

. Xis attached to the phenylene / pyridyl group and selected from a bond, -O-,
-S-, -S0-, -80;-,-NH-, -CO-, -C=C- and -C=C-;

ring structure B optionally contains one nitrogen atom;

R2 is H, (1-4C)alkyl optionally substituted with one or more fluoro atoms,
(1-4C)alkoxy optionally substituted with one or more fluoro atoms, or halogen;
and '

R3 is (1-4C)alkylene-R5 wherein the alkylene group may be substituted with

{CHz), to form a cyclopropyl moiety or one or two halogen atoms, or R3 is is

(3-6C)cycloalkylene-R5 or -CO-CH»-R5, wherein R5 is -OH, -PO3H,, -OPO3H;,

-COCH, -CO0O{1-4C)alkyl or tetrazol-5-y};

R4 is H or (1-4C)alkyl;

R6 is one or more substituents independently selected from H, (1-4C)alkyl or oxo;

W is -0-, -S§-, -S0- or -505-;

or a pharmaceutically acceptable salt, a solvate or hydrate thereof; with the

proviso that the derivative of formula (I) is not

2-(4-ethylphenyl}-4-morphclinoethancl or
4-[4-(2-hydroxyethyl)-2-morpholinyl]benzeneacetonitrile.
display affinity for S1P receptors. In parficular, compounds of the invention show
selective affinity for the S1P5 receptor over the S1P1 and/or S1P3 receptor(s).

The use of the compound 2-(4-ethylpheny!}-4-morpholinoethancl as a reagent in the
production of 2-(2-arylmorpholino)ethyl esters of naproxen is described in Database
CA [Online] Chemical Abstracts Service, Columbus, OHIO, US; 2008, Hu, Ai-Xi et al,
XP002558960 retrieved from STN database accession no. 2008:1527686; & Huaxue
Xuebao, 66(22), 2553-2657 Coden: HHHPA4; [SSN: 0567-7351, 2008. No
pharmacological activity of the compound is reported.

Similarly, in Farmatsiya (Sofia), Vol.45, no.1, 1998, pages 3-11, XP009126794
Yordanova, K. et al. describe the use of 4-[4-(2-hydroxyethyl)-2-morpholinyl]-
benzeneacetonitrile as a reagent in the production of antidepressant
phenylmorpholine derivatives. No pharmacological activity of the compound is

reported.



In a highly preferred enbodi nent of the invention, Rl is
2,6-dichlorophenyl; Ais the linking group -Y-(CH2)n-X-, wherein Y is
attached wo 2Rliy@s®si s a bond, nis 1 and X is attached tPoTiHP2010hEFFE eNE
group and is -0-; RRis H R3is -(CH2)2-000H and R4 is 35H. In further

referred_enbodi nents .of the inventio R1 i -4C) al kyl; Ajs,the linkin
P e S TREBo bRt grdhe Iy p St et SIE PO, Bt YA oy
integer We 80R3/r02pi&5 RIdkE ERQHOAINE 28 2oMpsendac b thef mosmtiont are6Sapsl X i's

attached to the phenylene / ridyl . .qro and is -0-. 0 . bond:  R2 H R3
e eat ieplot ABOT L oS etrpheinct B s TS UERR Sreiesohier kediogr plicviatng ' °
- CH2- C( CH3n@ pfBHting dis¥ddds @ha cORdHibns-if GHh2aMP3F I receptoffsi?) id-paatddr and

-(CH2)2-0 2; . and R4 is H Preferabl Rl d - 2) n- Stogether are a

oS oo P5E: isalafe iyt orirofut ipdliets of 8% pidSachoun SB TR f Urt her

Er ef er r edsgdradian®@it $1Xrdceptddis infdiged. & padialiogéie cahgiunds of theusresantchl or o,
rono, or

. . Pref hal . fl hl , d i ticul
ohtor 0. C1FYRERNGAY o7 Fer AP Rt BN B OB PR e NS CEE Teehi SKElY or oup.
havi ng 1- discmiel)suah aiss nelirotiegonargiive disdrbars, irepbiticulapriogyhot linsitgar iyl and

butyl. A preferred alkyl .group. is nethyl. The term (1-4C)al kox ns an
o ko or Bodiey sy gl RalicuBongoe tared s fodTiven G e phe T doae
def i nt@l abenditiond PIzBbigigreddisddsex wagtaal) dednartibNidmanlS Pluk diesa¥e, and
(1-4C) al kyl ene WESI%S. a branched or .unbranched al kmﬁene rouE) havi ng 1-4
carbon at gﬂ%n,'t“ﬁeor CHRpITe  FERIRORIERRI. -6%%6‘4?.09”‘8 VEh eDgNaYer: | Majohe
defi ni ti ofembsdion, vduitisin, nfultple 4€l@@kiISY bgincetdd Prefetabdy, th®cempauranofahens i n

t he al kyl ene group .may (apongst .ot hers) i.ndependently be sybstjtuted with
(Groy 2 Y PP BVaEn Tt B iees 1§ Bel ey eTan chpnfue HBSkebulit such as
' 20The t parityldr dde-@ldydydgnitea iiecitne) bad edigidd eonditidnsanched al kynyl group
havi ng. 2-4 carbon atons, wherein the triple bond my be present at

di ffelent positions in the group, for exanple ethynyl, propargyl,

1- but ynyl In eénbadiyisits of ednvention, Ehe rih@ studtdre@®sphehgahkyl neans a cyclic

al kyl gro havi 3-6.carhon ato t.hus cycl opropyl , .cycl obutyl

cyci opent 1 & e@%d%eéuyf’{ q'l“—f‘ e'f‘é‘?f}mg’ﬂ’ JF% & W%ﬁgﬁtﬁ Veaﬁ%gz%}wﬁi%h@w . The
term (4-60)cycl oal kgyyl nmeans &3cyclic al kenyl group having 4-6 carbon

atonms and conpri sing one or tmfo doubl e bonds, for exanple cycl ohexenyl. The

term (3-6Q)cycl oal ans\a cyclic al kyl group having two attachnent
poi nts. PrefefYed [ 3-Aycl uté/l ene, having the structure 30 The term
(6- 80) bi cycl oal kyl R aWuged

dllng system of two cycl oal kyl groups
havi ng toget her 6-8 carbon atons, ())'r exanpl e the group
bi cycl o[ 3inlardtte pimibdithent D thet iavantios- the @pmipoyeds avgrfompulardpwieid R3ed ri ng

ol o I8 neP ST C I oD HEPE RO oger herO8Ht0 aborORromsCHrCaRkp ¢ t he

i ndane group. The term nonocyclic heterocycl e enconpass nonocycl i c
het eroaryl groups and non-aromati c het erononocyclic groupsX focoexanpl e

furanyl, téeBMEH,BEGR! YEH,-C(CH,),-COOH, -CHCHy-CH,-COOH, ,
-CH,-CF,-COOH, -CO-CH,-COOH, 1,3-cyclobutylene-COOH, -(CH;)-POzH,, -
(CH)3-PO3H3, -(CH,),-OPO3H,, -(CH,)s-OPO3H,, -CHy-tetrazol-5-yl, -(CH,),-tetrazol-
5-yl and -(CH,)s-tetrazol-5-yl. Preferred R3 groups are selected from -CH,-COOH,

25 -(CHy)»-COOH, -(CH,);-COOH, -CH,-CHCH3-COOH, -CH,-C(CHj3),-COOH,
-CHCH3-CH,-COOH, -(CH3),-PO3sH,, -(CH3)s-POsH, and -(CH;),-OPOzH, and in
particular -(CH,),-COOH and -(CH,),-PO3zH,. Most preferred is -(CH,),-COOH.

In another embodiment, W is -O- or -S-. In preferred embodiments, W is -O-.
In a further embodiment of the invention, R4 is H or methyl and in particular, R4 is H.

30 In another embodiment, the compounds have formula (I) wherein R2 is H, methyl,
methoxy, trifluoromethyl, difluoromethyl, trifluoromethoxy, difluoromethoxy, Cl or F. In

further preferred embodiments, R2 is H or trifluoromethyl.
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Further, in an embodiment of the invention, A is selected from -CO-0O-, -NH-CO-,
-CO-NH-, -C=C-, -CCHz0O- and the linking group -Y-(CH:),-X- wherein
Y is attached to R1 and selected from a bond, -O-, -SO,-, -CH,-0-, -CO-, -CO-0-,
-NH-CO-, -C=C- and -C=C-; n is an integer from 1 to 7; and X is attached to the
phenylene / pyridyl group and selected from a bond, -O-, -S- and -NH. Preferably, A
selected from -CO-NH-, -C=C-, -CCH3-O- and the linking groups -(CH,),-X- and
-O-(CHz)s-X-~. In preferred embodiments A is CH»-O-.

In further embediments of the invention, R1 is selected from cyano, ethynyl,
(1-4CJalkyl, cyclopentyl, cyclohexyl, cyciohexenyl, 6,6-dimethyl-bicyclo[3.1.1Thept-2-
yl, indanyl optionally substituted with methyl, biphenyl, naphthyl, phenyl optionally
substituted with one, two or three substituents independently selected from chloro,
fluoro, bromo, (1-4C)alkyl, (2-4Clalkynyl, (1-4C)alkoxy, dimethylamino,
trifluoromethyl, trifluoromethoxy and {(3-6C)cycloalky!, and R1 is further selected from
phenyl monosubstituted with phenoxy, benzyl, benzyloxy, phenylethyl, pyrazolyl or
triazolyl, and R1 is further seiected from pyrazolyl, thiazolyl, oxadiazolyl, thienyl,
tetrahydrofuranyl, pyridinyl, tetrahydropyranyl, each optionally substituted with chloro,
(1-4C)alkyl or phenyl substituted with (1-4C)alkyl, and R1 is further selected from
indolyl, imidazopyridinyl, dihydrobenzofuranyl and benzdioxany! each optionally
substituted with (1-4C)alkyl. In preferred embodiments, R1 is selected from ethynyl,
(1-4Clalkyl,  cyclopentyl,  cyclohexyl, cyclohexenyl, biphenyl, naphthyl,
phenyl optionally substituted with one, two or three substituents independently
selected from chloro, fluoro, bromo, (1-4C)alkyl, (1-4C)alkoxy, dimethylamino,
trifluoromethyl  and  trifluoromethoxy, and further selected from phenyl
monosubstituted with phenoxy, benzyl, benzyloxy, phenylethyl, pyrazolyl or triazolyl,
and further selected from thiazolyl, thienyl, tetrahydrofuranyl, pyridinyl, tetrahydro-
pyranyl, each optionally substituted with chloro or (1-4C)alkyl, and benzdioxanyl. In
particular, R1 is selected from (1-4C)alky!, cyclopentyl, cyclohexyl, pyridinyl and
phenyl, wherein the latter two groups are optionally substituted with one or fwo
substituents independently selected from chloro, fluoro, bromo, (1-4C)alkyl,
(1-4C)alkoxy and friflucromethyl. In preferred embodiments, R1 is (1-4C)alkyl or
dichlorophenyl.

In a highly preferred embodiment of the invention, R1 is 2,6-dichlorophenyl; A is the
linking group -Y-{CHz),-X-, wherein Y is attached to R1 and is a bond, nis 1 and X is
attached to the phenylene group and is -O-; R2 is H; R3 is -(CH;),-COOH; and R4 is
H.

In further preferred embodiments of the invention, R1 is (1-4C)alkyl; A is the linking
group -Y-(CHz).-X-, wherein Y is attached to R1 and is a bond, n is an integer



ref erence "Rem ngton, The Science and Practice of Pharmacy" (21' edition,
Li ppincott Wllianms & WI kins, 2005, see especially Part 5: Pharmaceuti cal
35Manuf acorongpstose conpounds nay be conpressed into secrErdasagssanits,
such as piIIs or tablets, or be rocessed |nto capsul es or supp05|tor|es

By neans 201 023 2 har maceuti c sui tabl e
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addi L ive v%mg;;m%;lanet (CHE)@()‘Rﬂs_!&Iz;W'ehﬂ Rﬂelsl;] HN Hreferabdf, Rm]earapt-(ofrez)ncorrpounds
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Conpositions for intravenous admnistration may 10 for exanple be

sol utions of the conpounds of the invention in sterile isotonic aqueous

buf fer. Wies eerﬁeaelegem Yefetsh® flutird,astesroL Brobeu)e Sbdad. (Mvefenm@y Hansjendearé or

i nst ance ﬂ0|ubl ékq? agents ﬁta |I|Z|ng agents and/or a |local anesthetic
to ease tHOBANA chord ad & payti 0" nj ecti on. Phar maceutical conpositions
of thiDi nveelttemm (mmy:)éleylfmeamﬂ at Bld\nleﬁ)éd @nwnbmmhﬁe@falkyll@rmimamg ria4ion and
conprise at | east one conpoun resent i nvent i

har mceubTEaN AP, G SRADPE Redise bHePRBHT RaPORLAy %ﬁ?\ﬁa&e&rﬁd&w

sui t abl e pr@pedimetlyl. excipient, carrier, adjuvant or vehlcle

"pharmaceuyti cal | itable" it is neant at. the carrier uent or

ener o ont TR EMA-RAkER Beateat AkPRETouh Bing saratn 2056 WRESRGPRul at i on
and not delkgtesieQusas aefired aZﬁr/eCApﬂemntedtduefxgz@fouphslmavbodl ment of the

i nvention,. a phar tical pack qr kit OVI r|S| one or nore
cont alher e ABLHT A ISR RSP oA AT o0 GHSBEPt B haATe he

i nvent i oni1-4Assaben afort, Virtedxadpimenpleas NOTH L He-aBNY ¢hey ke, MUthevddfihition

materi al s h a ions _for use, or a notice in.t orn1 rescribed
by o 25 golaHR AN 4eakUEnE R0 pat Dhi<Ph eSran e it e Sk BLP e of
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The term bicyclic heterocycle encompasses bicyclic heteroaryl groups and non-
aromatic heterobicyclic groups, for example indolyl, indazolyl, isoindolyl, indolizinyl,
benzimidazolyl, imidazothiazolyl, imidazopyridinyl, benzfuranyl, dihydrobenzofuranyl,
benzdioxanyl, quinolinyl, isoquinolinyl, quinolizinyl, tetrahydroisoquinolinyl, and the
like.

With reference to substituents, the term "independently" means that the substituents

may be the same or different from each other in the same molecule.

The compounds of the invention may suitably be prepared by methods available in

the art, and as illustrated in the experimental section of this description.

The compounds of the present invention may contain one or more asymmetric
centers and can thus occur as racemates and racemic mixtures, single enantiomers,
diastereomeric mixtures and individual diastereomers. Additional asymmetric centers
may be present depending upon the nature of the various substituents on the
molecule. Each such asymmetric center will independently produce two optical
isomers and it is intended that all of the possible optical isomers and diastereomers
in mixtures and as pure or partially purified 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 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, such as the coupling of a racemic mixture of compounds to an

enantiomerically pure compound to form a diastereomeric mixture, followed by



steptotal tinme (mn) flow (ul/mn) A(%9 B(%9 0 0 1800 95 5 1 1.8 1800 0 100
2 2.6 1800 0 100 3 2.8 1800 95 5 4 3.0 1800 95 5 A= 99.9% Water with 0.1%
HCOOH B= Ww0.200@BREN Wit h 0. 1% HCOOH The reported ret entcoEpeiwmes2séRl), for
System B, are for the peak in the Tot&al lon Current (TIC) chronmatogram
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(ELS) chr eiyefabightion oMchforgatoglaphy.ve area% (purity) of >85% 30 2. GENERAL
gy S R R S e e
see ; as dpseenbatehtidrown EIdoRlcon¥Neds may form solvates with water (i.e.,
5 hydrates) or common organic solvents, and such solvates are also intended to be
encompassed within the scope of this invention.
Isotopically-labeled compound of formula (I) or pharmaceutically acceptable salts
thereof, including compounds of formula (1) isotopically-labeled to be detectable by
PET or SPECT, also fall within the scope of the invention. The same applies to
10  compounds of formula (I) labeled with ["°C]-, [“C]-, [*H]-, ['°F]-, ['®I]- or other

isotopically enriched atoms, suitable for receptor binding or metabolism studies.

The term "pharmaceutically acceptable salt" refers to those salts that are, within the
scope of sound medical judgment, suitable for use in contact with the tissues of
15 humans and lower animals without undue toxicity, irritation, allergic response, and
the like, and are commensurate with a reasonable benefit/risk ratio. Pharmaceutically
acceptable salts are well-known in the art. They can be prepared in situ when
isolating and purifying the compounds of the invention, or separately by reacting
them with pharmaceutically acceptable non-toxic bases or acids, including inorganic

20  ororganic bases and inorganic or organic acids.

The compounds of the invention may be administered enterally or parenterally. The
exact dose and regimen of these compounds and compositions thereof will be
dependent on the biological activity of the compound per se, the age, weight and sex
25 of the patient, the needs of the individual subject to whom the medicament is
administered, the degree of affliction or need and the judgment of the medical
practitioner. In general, parenteral administration requires lower dosages than other
methods of administration which are more dependent upon adsorption. However, the
dosages for humans are preferably 0.001 — 10 mg per kg body weight. In general,
30 enteral and parenteral dosages will be in the range of 0.1 to 1,000 mg per day of total
active ingredients.
Mixed with pharmaceutically suitable auxiliaries, e.g. as described in the standard
reference “Remington, The Science and Practice of Pharmacy” (21% edition,
Lippincott Williams & Wilkins, 2005, see especially Part 5: Pharmaceutical
35  Manufacturing) the compounds may be compressed into solid dosage units, such as

pills or tablets, or be processed into capsules or suppositories. By means of



R3 (1) Q is a group equal to RL-A, or a group that can be converted to
R1-A. 2 is a group equal to R3, or a group that can be converted to R3.
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Schene 4 R2R2 Thus a suitable substituted norpholine VI is reacted
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1, 10- phenant hrol_i n sol'vent 'such as tol uene, a tenperature

e, In 5 a h t at _
around 1168TeR(Td6t diramatorpBuniEch showed theomass fagiMrHoWMIn AV -S8mU Qe =
C|—|_2(§:|—|2000R;curéag Gfaﬁeeciﬂzul:at%dteﬁ_étgr-l\mmaﬁd, hetdlhm a&beibtezjmak?n gbéd_I\@ip)bmideWi th
acid, such. r.0C i ¢ aci in a solvent suych a -di oxane, at
Fenper at aried e LA e shedioravid SRR s tafei B8l pounds (1, w-
S). W onorpholines (X, W=S, QL = RI-A, @ = 10 CH2CH2COOR ), can be
oxi di zed wht | W-F as pot assi um peroxynonosul fate
(Oxone), P% (!;Elgg vgﬁ&tg%%as met gﬁgﬁ?water, at tenperatures between 0C
and roomtenperature to afford the thionorpholine 1-oxides (X, W= SO, QL =
R1- A, Q2 SuiCHCHYODER:Y .of | slaimad ecdhpounds eartd linteyhedgatesl donthirady -arylas
descri bed f : t b, i fford s = SO .
15Thi onor Eﬁ)? r}oﬁ{ﬂgm@@%ggﬁﬁmgéu%ggts}gfg{f g?gt rgEO%%%eggbeeFlovymvt h a suitable
protedding group (P.GM Wits, T.W G eene Protective groups in organic
synthesis, 4th ed., John Wley & Sons, 2006), such as tert-butyl oxycarbonyl
(BOC), by reaction with ditert-butyl dicarbonate in a solvent such as
acetonitrile at roomtenperature. Subsequently, the thionorpholines can be
oxi di zed with an oxidizing reagent such as 20 3-chl oroperoxybenzoi c acid,
in a solvent such as dchl oronet hane, at tenperatures between 0C and room
tenperature, to obtain thionorpholine 1,1-dioxides (XI). After which the
tert-butyl oxycarbonyl (BOC) group can be renoved by the treatnent with an
acid, such as hydrogen chloride, in a solvent such as ethanol, at
t enper atures between roomtenperature and 60C, to afford nodified

o a a T



ACE- Cl 1- Chl oroet hyl chl orof ormate AcCl Acetyl chloride Al C13Al um num

chl ori de 59- BBN9- bor abi cycl o[ 3. 3. 1] nonane di ner BH3. THFBor ane

t et rahydrwbuoam2smspl ex n- BuLi n-Butyl |ithi um nBu4NBr Tetrcalprbyloasssni um
chl ori de CHCl 3Chl or of orm 10CH2C 2Di chi2zor onet hane CH3CNAcetonitrile
CsZCCBOes'BEE car, bonat e CuBr2Copper(11) brom de Cul Copper (1) iodide
15DBUL, 8 8MBilcycl of 5. 4. 0] undec- 7- ene DI ADDi i sopropyl azodi carboxyl ate
DI PEAN, N- Di i sopr opyl et iRel am ne DMFN, N- di neet hyl f or mam de DVSODI et hyl

sul f oxi de 20Et 3NTri et m ne Etzea—et—hy et her NEgOHEt hanol Et OAcEt hyl
acet ate HCl Hydroge(Ph C =2 H2 SO48k CO3Pot assi um car bonat e
KHCOBPot assi um bi car bonat eOKI Pot assi um i o0l d@FKO—Pot si um hydr oxi de
30KOQ: BuPot assi um t epf - but oxi de Li Al HALi t hi um al um numxhydri de

Li HVDSLi t hi um e s(trinmet hyl silyl)ag de Li OHLi t hi um gdr oxi de Mel Met hyl

I odi de 35 Me Met, hyI magnesi um m BveOHVet han m nonAi nutes WO
2011/ 023795 10/ 062552 Q; —TQ; H —
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(1) an © V) N\_Q
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(VI1) Q, (1 R3
Q, is a group equal to R1-A, or a group that can be converted to R1-A. Q; is a group

equal to R3, or a group that can be converted to R3. For details, see the full details

5 given below.

The synthesis begins with a suitably substituted acetophenone (ll). Suitably
substituted acetophenones are commercially available or can be obtained from other
commercially available acetophenones. For example by O-alkylation of
10  (un)substituted 4-hydroxyacetophenones. This O-alkylation can be done with a
suitable alkylating agent like 1-bromooctane or benzyl bromide, in solvents such as
dimethylsulfoxide (DMSQ), acetone, or acetonitrile, in the presence of a base like
potassium hydroxide or potassium carbonate, at temperatures between 0°C and
60°C. As another example, 1-(4-benzyloxy-3-trifluoromethyl-phenyl)-ethanone was
15 obtained from 4'fluoro-3'-(trifluoromethyl)acetophenone by reaction  with
benzylalcohol in the presence of a strong base like potassium tert-butoxide, in a
solvent like tetrahydrofuran, at a temperature of around 70°C.
The suitably substituted acetophenone (IlI) is brominated to afford 2’-bromo-
acetophenones (lll). Bromination can be done with copper(ll) bromide in a suitable
20 solvent like ethyl acetate with heating under reflux; via reaction of the corresponding
silyl enol ether, prepared with DIPEA and TMSOTT, at 0°C, with NBS in a solvent like
dichloromethane, at room temperature; or with tetra-N-butylammonium tribromide, in

a solvent like methanol, at room temperature.



22 NaBH4Sodi um bor ohydri de NaHCO3Sodi um bi car bonat e Nal Sodi um i odi de
NaN3Sodi um azi de 5 NaOHSodi um hydr oxi de NaQ: BuSodi um t ert - but oxi de
Na2504Sodwormsiui2ztase NBSN- Br onbsucci ni mi de PBr 3Phosphor peTipPR@0003568E
10Pd2dba3Tri s(di benzyl i deneacet one) dial | adi un( 0)
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oom |e at ure a ri oacetl Cl .
REyots an gt aen AihokRa et s Drvmiet ADFie IRl 2vesints FiTrdedng a9ery)
tZ r IC 1|‘ I4uor (o] (2 bmmubdr@rwl |6egﬁ B;%%S nTcSm,s{elNT@mel bﬁ@io?ﬁ_r&g%ﬁn B?Iﬂ?hmdfaalﬁres
r ni um oril de
ARYL | CPRtRBR T Id et ok TedPerie. SheATord AR NIRRT 4V B4 Titbn of
- hydr OXXRB@rﬁtamwwermbﬁ)nﬁ&ﬁ:eQ)pgen&%sl(BB danrmiedutéd WBQ §0R0Ble rdjcings added
KO—|(113 reactj on m xture was Stlrff(ﬁgwfﬁﬁ?bl hour

1.9 | .
ne R el IR NERF T 2 soRA0 SR A plotind = bt ¥ooot ane
(34.9 nL; trédtinedt Wl’fb|a) baws sactdad. Kd'khlanlalml)b@tefbfv\ﬂaerr erﬁﬂm&;mutatﬁld sdolvent eact i on

X b E R I e S A T B Sy 30t
2011/(@37%@&&1%26&9@"@5%55&1 a&mﬁaélcdrﬁdlﬁtdlvwmh Naﬂmtr@ndnétmwtthat ed in
hexanes 141ty S rBRGeRaol BT B GebRan 15 kAt AC aly GROYIIET 1
-(4- benzyb@ewpr%nmaé Wihph&f@%@&l?lt Hanreh At regemoé bf -l gyid 2like zinc
T e e e 7 T w0 of B e 200
(200 mL) moaycurrnrwdh @v.@ﬁnmg@tagam e lithiuns efusndm yhydhee, riesusélverg likg Xt ur e
was f’ié t e{e?r%h%lrgfuran, and subsequent imine formation with benzaldehyde in the presence
of an acidic catalyst, like p-toluenesulfonic acid, in a solvent such as toluene, and
finally reduction of the intermediate imine with sodium borohydride, in a solvent like
methanol, at temperatures between -15°C and room temperature.
The amino alcohols (IV) can be reacted with an activated chloroacetic acid or
20 bromoacetic acid in a solvent such as dichloromethane with a base such as
triethylamine, and subsequently cyclized in a solvent such as 2-propanol with a base
such as potassium hydroxide to afford morpholin-3-ones. Those morpholin-3-ones
can then be reduced with a reducing agent such as borane in a solvent such as
tetrahydrofuran, at temperatures between 0°C and room temperature, to afford the N-
25  benzyl morpholines (V). Some of the N-benzyl morpholines (V) can be converted to
other N-benzyl morpholines (V), see Scheme 2. For example N-benzyl-2-(4-
bromophenyl)}-morpholine (V-Br) was used as starting material in the following
sequences:
Thus, treatment of V-Br with n-butyl lithium at -75°C, in a solvent like tetrahydrofuran
30 or diethyl ether, followed by quenching with a formamide, like N,N-
dimethylformamide or N-formylmorpholine, results in the formation of V-CHO. If the
intermediate lithium species is quenched with a suitable isocyanate then the
corresponding amides V-CONHG are formed.
Reduction of V-CHO, with a reducing agent like sodium borohydride, in a solvent like
35 methanol, at temperatures between 0°C and room temperature, afforded the benzylic
alcohols V-CH20H.



10 partitioned between Et 0Ac and 5% aqueous NaHCO3. The organic | ayer was
dried (Na2504), filtered and concentrated in vacuo to afford

1- (4- benaybauy/i23795€t hyl phenyl ) - et hanone , whi ch was usedTaP2ewobess2 151

- (4- benzyl oxy- 3- nethylphenyl)-ethanone : A mxture of 4'-hydroxy-3'-

oet oo’ ¢ EOBmRSER of ey Vi ipl; BeTBR shullgd et datsiaatie cltuiiers, Ronyy! "

bromi de ( gh&ho,; inb& &oﬂ?@ﬁi )sushsagicideehyainstuitdne of egiohibiongtiane; uste rogrs heat ed
under ref| ux for 2,5 h. After cooling to RT the m xture was concentrated in
vacuo. ThEMREAYFe was 20 dissol ved in Et0Ac, washed with 5% aqueous

anmmoni a, W@hﬁbbuthWd m:H(Dimatyctls(d\w&ﬂ:)oJedfwmt@satbbwwﬂmcrspn@ﬂlmhryam,eﬁl in

fford 1- th [)-eth 5.86
et Poii vt rnadrD et e R airal gt ot i 5
- (4- Benzyb@wo&dﬁebhawe W@H‘LOHGBFM@I’IQI’IE CaViDbBOQéﬁ@aféagﬁﬁﬁiT/aEBEQétﬂé 062552

bonsyl ol ASTOTHEY SN 2caronn RS o Ay RAERLMABegh &eoers Sy bl ) i o
THF (500 tdtphy@sfuieqiaebupdestoeslamdnarcb@m nut es. Subsequent |y, 4' -quoro 3 -

i xt ur e ROV AIS O oTGToR b Visad: R sl SRR S lE) P Sttt ne

m xt ut@ wilse paardiibiér@ne%d@&memWEtlma and Tan&&o RGUeBuchwiddH@B golpt i on. The

adio, CThEhe K 200 2B DRSS oD uRabrr Rl BT G e ek aa eSS, <O "

hexanes lexarbpletundaf pieasd-tdankfer conditions in solvent such as water and 1,4- d|oxane

10Benzyl o 3- trlfluor hen thanone 22. 37 . 10 ,

L0Benzy| oxe 3ot bt LSS RN haone S22 30hr, bt e o ut 1 on
of 1- 15 (efrabyi§laoyordurhbrdrhider singrhpstatupbeaplind tHelwvilipgeo(n? 9f thé salveddS. 7

nmol ) én CH2A 2 (300 nL) and THF (120 nmL) was added Et3N (24.4 nL; 174.8
nnDI) at 0C. To the resulting m xture was added dropw se a sol ution of

met hanesul fonyl chloride (12. 5 nL; 160.3 nmol) in CH2A 2 (60 nL), at OC.
Subsequently the m xture was stirred overnight at RT, and poured in
ice-water. The layers were separated and the organic 20 | ayer was washed
with 1 Maqueous HCI and water; dried (My504), filtered and concentrated in
vacuo to afford nethanesul fonic acid 4-acetyl-3-trifluoronethyl phenyl ester
(40.47 g), which was used as such. The foll ow ng conmpounds were prepared
i n an anal ogues manner: 25Met hanesul fonic acid 4-acetyl -2-chl oro-phenyl
ester Methanesul fonic acid 4-acetyl-3-fluoro-phenyl ester WO

2011/ 023795PCT/ EP2010/ 062552 25 d 0 0 1

- (2-Chl or o- 4- et hoxy- phenyl ) - et hanone To a m xture of Al Cl13 (42.08 g;
315.60 mol ) in CH2A 2 (300 nL) was added dropw se 3-chl oroani sol e (22.50
g; 157.80 nmmol), at -30C. To the resulting m xture 5 was added dropw se a
solution of AcCl (10.50 niL; 147.63 mmol) in CH2A 2 (100 nlL) at such a rate
to keep the tenperature below -15C. The resulting m xture was stirred for 4
hours at -10C. Subsequently, the m xture was poured onto ice and extracted
with CH2C 2. The conbi ned organic |ayers, were dried (My504), filtered, and
concentrated in vacuo. The residue was purified by colum chromatography
(51 02, 10Et 20/ hexanes 1:9) to afford 1-(2-chloro-4-nethoxy-phenyl)-ethanone
(17.68 g). WO




2- Brono- 1- (4- oct yl oxy- phenyl ) - et hanone : To a sol ution of

1- (4-octyl oxy-phenyl)- 15 ethanone (43.0 g; 173.1 mmol) in Et0Ac (200 nl)
was addedwOuBrid247%. 3 g; 346.2 mmol) and heated to refl exTfEPRo18/0ba3sz s. The
reaction mxture was filtered over Kiwsel guhr. The reaction m xture was
washed wi §h 10%, aqueous solution of Sodiumthiosulfate and brine. The
organic | hem dried over Na2504, concentrated in vacuo and purified by
col um chromat ography (51 02, Et20: hexane ;7)) to afford 2-

20br ono- 1- (4- oct yl oxy- phenyl ) - et Fgnone g 1
A)N fo et hanone: Ta @@(4-

- (4- Benzyl oxy- 2- net hyl - pheny| a softtio

benzyl oxy- 2- met hyl pheny1) - et +eR{42/00 g; 174.8 Mw H (300 nl)
was 25 added tetra-N-butyl agye %_trlbromde(84 28 g; I) and the
m xture was stirred overni ght at Subsequently, the MO VoS HRYRROr at ed
in vacuo, and the residue partitioned between Et0Ac (300 ) ‘and 5% aqueous

NaHCO3. The organic |l a was dried (Na25 , filtered, concentrated in

vacuo and puri rm WOR2011/ Q BPCT/ EP2010/R962552
ex@s%f ) to afford
phenyl ) Rbr -et hanoneO(I * rA _)The fol |l ow ng

chr omat ogr
1- (4- benzyl oxYy= 4

conpound was omaHzeﬂ accor di oi-Bi) | ar manner:

51- (4- Benzyl oxy-3-trifl uorm@ng phenyl) - 2 br ono- et hanon (V-CHO)

1- (4- Benzyl oxy- 3- nmet hyl - nyI) 2- brom) none . To a SE| ution of 1-(4-
10benzyl oxy- 3- ngfthyl one ( g; 53.1 moly in CH2A 2 was
added, droprm@ D P L% .7 mmol) and trineth | yl
trlfluoromawa @;%te(lll R4 1 nmmol). The r Iti gf@ure was
stirred at 0@ for hour, and subsequgmdily. NBS (10 151 mmol) was
added in one portipn. The m xture s all'owed to wWarm RARP tirred
overni ght. Then tf& m xture 15 was concmed in vacuo, theHpes)due

di ssol ved in EtQAc, and brine, dried (MgSOH),

wn/s’ er t

filtered, and N at &e |nt<o/a@_;6 fford 1-(4-
benzyl oxy- S%M'E@Hg(gﬁnyl) 2- br oiB‘Ret bahone (11.90 g). The foll ow ng
conpound was obtarn8d accordi ng t - A°BI®i | ar manner: g2 /—@

201- (4- Benzyq O&Hf-)j met hoxy- hapeul ic acid

enyl ) - 2- br ono- et hanone &
thyl - phenyl ester /M

4- (2-brono-acetyl) 3trif|uor 2sul/f oni c acid

4- (2-brono- acetyl) 2-chl ester NEt hanésul f oni ¢ aci d

4- (2- broms acet ) 3- f\j - phenyl ester

- (3-Benzyl ox)y-{i -R- br omo-eyhan he 25

2- Brono- 1- (2%c Re met hoxy- p h none

2- Brono- 1- ( 5-dmeopiepyri din-2-yl)He WO 2011/ 023795PCT/ EP2010/ 062552
27 To a mxture of 1-(4-benzyl oxy- plamd oez br ono- et hanone (28.55 g; 93.6
mol ) in gR¢ og&@gt |§1p)art%'9§1y)@FnQHefn$QcﬂhaboM\@& )added nBudNBr (1.51 g; 4.7
mol ) and Na 69 g; 9 nmmol) in one portion. After 4h at RT, the

| ayers were separated. The or ganic |l ayer was washed water, dried (Na2804)
filtersd @aRdeCpAGAMKT @étﬁ@su’sﬂvﬁyrat%ﬂpalé@ paf édh'i/grted to V-CH2G with a suitable

2- azi do- 1- (4- benzyl oxy- phenyl ) - et hanone { ) g). /0 Met hanesul f oni ¢
acid 4- oxP'fgéﬁS?’]?e licr ieRperyr Bive® HATOp HeFAAN é§t’%Hk' repét'%n)s@r @ 7iBR r6rgend
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(33.95 ¢g; 8 | ) 1, 4- |oxane\§ was added dropw se a sol ution
of NaBH4 (M2 %@'“@ pgint Bf FH?DW'VEW\ fgee 5(4??” rﬁs coupid Wik A BYIRYISRRINGre was
stirred afoksf, Ifk‘érbe%zépﬂé‘%ﬁélmlﬁéhﬁﬂgpgﬂbhwm éﬂi@l?ﬁ@ﬁﬂth@‘p?ékegcéb‘f Agkeous HC
(125 m), and extracted wth he conbi ned organic | ayers were washed
with Wat ePke gediwn terrpatoxide. in preahvegt dike &H%Pr@oﬁ*c@ﬁmeé&té@%qm%u%o The

resi due wagphgigeem Rdinhdht Evid® érﬁ%uaws 'cymj twk%aﬁq?@#owm kP! 4t irgdm of KOH
(4.19 g; 74.7 mol) in water (100 ni he resul m xture was heat ed
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organi c Iaéer was washed with water, dried N%Nﬂ'df): filtered and

concent r afE@OMieqReFreth affordr e peRadaRaHOeS BIGcYiNhcam@leerhe ogr aphy
(CH2QG%) Fé:acefdfmrdar@ttm@%wa.@recag@ﬁﬂ fkedarP 3ty @AMKIS, Wit bl suRamE®aby | - phenyl
ester (23.54 g). The foll ow ng conpounds were prepared in an anal ogues
manner . Met hanesul foni ¢ acid 4-oxiranyl-3-fluoro-phenyl ester

25Met hanesul foni ¢ aci d 4-oxi ranyl-2-chl oro- phenyl ester
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mol ) in tedaBbse (naq)riashu) 4vya§>rdmﬂﬁce§buc1@st@rw(&/mareledjo:cHQOHaCDmy SHnadik

appar at us, ni ntI the m xt coql ed to. RT and the
ot e sNERA R WTOR] e rat el ih e St BB dns o walh i)
cool ed tOBy]:éﬁ;tloal’WitH é%@ttadewMylbtl Bbﬁlge(nﬁ) S(#hGs é%n@l ﬁmhhuaje opa@ntdlinw se.
After ddition,was co }I k}ée m Xt ureV\@ totRT and.stirred
for o hB@Pr'desu'Bs@&uBrr‘?PF Ohe® PEOH FE PE %%F"i'rﬂ %E%f@eﬂec‘?sé%‘i‘ due 15
was parti tarooeste pét weealvaﬁtZlends@@eamua@usncﬂxlal-@%traﬁberowgmnan rdx&iyer was

dried (Na2504 filt d h du

ST S B, S B e aih T e VigoB. Alspdned ol PES

£11- léenzyllaﬁd)mgftéd §t6| mehl W?/re@é”(@hyt]v)thmcspaﬁblé @tohol,. Wltrg;) pre%@ﬁce of

- béenz -D- - QC XV - n - olln 0O a,so

3 beneul afineaTeneBRel: S B SuleR Roa aaatar 1R Sisqrroy abdiaii e dn g an
(ﬁl. 7 10 t@&,loﬁ/eﬂnghc)n adteGERdrdfuta00r dikhlomasetiaahde ¢uethepwrs evIaOsotan ben of
C or oace C

n CH2d 5n), at 0C. After 1
SOt I LR T N R Rt VP RR o e e %E?@aﬁ%n BE (200
m.). The Na@remlbmﬁmm@mauhah@dulmﬁbpmoh@arrelsendea)f%rbauésdamth asl EtkN,an 5%

NaHCO3 | Na25 t t

R e A Soeal Shbad Bk 58 snae s b Ee S enp 3 ilon B 5601 s
added. Thmﬂue@me&hmsman:]wraeudwa:stestdag r ¢dnabe R&aétﬁcﬂ t\&ltmmmbamﬁesmrhﬁe?)oqéjggt |y
Conce rate n vacuo e Cru (0] on en C
S ol Wb Caehis, g spheRraRhor it e Al Bl bl T 3 RS ay or e
\é\D 2%%2325%@@592@&.@1;@&%&% %mh?dhw}t?dsegéﬁna@uMH Nalmvml ution,
rie eva e | (0] 0. .a or

4- benzy1- S0 b R R0 ke 5t D o A R0 SRt (53 alatign i S s ed as

such in t brylatng agdn&mt r(ﬁiﬁhlt%rfﬁ;ﬁdriatow agomlemmoethds ViNer&Gobt ai ned according to

a simlar _manner en h
4- Benzy1- gom@oB%q.Fzé}lt %%Q%/ rjd \2,@)? gﬁ;o % %Wgﬁetpm?o {he flnaPcompounds
4- Bern2y 1- 6by léaib@ﬁrzadldlaihy&oly&‘s bﬂhepﬁmydjépelﬂiﬁrn.hmlth@ﬂa’fu%\@f group E. As an

4- B 1-6-(4-Db ) - 3-
Lo Bony Sdiing YO aed o, SO B Fot PenB R Wi 30 gpd. such as
4-Benzyl- ﬁnfl@érobeétil:yddw(yrlajd'dsgénl Mr@léetnfa/helmé’lﬂma&l) agHRBLIdr n-Bdiorene,

4- Benzyl-6-(4-benz 6- et hyl
4 Bonsy 1. 8L ST ERFUTSNY- BRamyier st anie: ¢ hiefii (2 T CH.U) can be weated
4- Benzyl- Gith 2r bb\éegrwcﬁ ame:tdnmw Hyd syxide) orn‘lilhmhﬂhydToﬁdéma solvents such as

comotaschere: DT Wiy PHEe 5 BP R O KBPr A PGP R Hnesul f oni o

aci d phen;Bbrr@stuedsSofumm‘gl Ganalegbe yabstitited of nikOhbh by teemdoroivittl aZbitable
equi val ent

4-Benzyl- E@Y'ﬁt-"Fﬂ/Eﬁa@QQt- ixe 3N kvl amistenyi 2l ShlPige. B 1Bk BresENeE gha base
204- Benzy keés-gtadsiundr carBomgtelr anathybmimge! )omr@hmlzabie@mae OJundec-7-ene,

4-B 1-6- hl 4- hyd h [) -
Senan. {4 SeteeluiibS isnse Ot eRmEids: s ROSekigh 85 Gebnirieie DVE. »
m xt @ oht %ﬂwmm‘eé-béﬁfvdwﬁbyhdémpmny|a)q€|t1f®al’(0|Fl(rﬂ‘{érrﬁﬁregcorﬂﬁo@dml) Et 3N

S or aacsDYP VITiBrRbY Sodatet o Bod i enger sjpradmLandRer Siralefi vt ur o

was al | omacylétmgmagertmmmﬁeam@bwbe fof @cbadeeduch glat N-ettithiisolrspgaraine| in a

concent rat&d |tn vacuo. 'i\ﬁ EI due, 30wa rpuri fied by flash chromatography

(Si 02, Et8AE" tSHC'b?*P BreoN (R PYIRGIRI e

phenyl ) - 2Chygooxys efttixyd Vi é’améih@be-n&ﬁﬂte@rﬁrdrﬁtr()ddi vith g)p.2-dM&dro-propionic

2011/9@37ggg%ée%%%gulpmb?ﬁtﬁ5§c%lo§v%ng sequence of steps (Cheguillaume A., Lacroix S.,
Marchand-Brynaert J. Tetrahedron Letters 2003, 44, 2375): First reaction with 1H-

benzotriazole-1-methanol in a solvent such as ethanol, at temperatures around 50°C;



6- (4- Benzyl oxy- phenyl ) - nor phol i n-3-one: To a solution of K&k Bu (6.68 g;
59.5 mmol ) in 2-nethyl-2-butanol (100 nl) was added dropw se a sol ution of
N-[ 2- (4- wb 20emyt9exy- phenyl ) - 2- hydr oxy- et hyl ] - 2- chl or operatraniode2s617. 30 g;
54.1 mmol) in THF (100 nL). The resutming m xt ure was stirred for 1 hour at
RT and th con entrtted i N _vacuo. ue _was d| v CH2C 2 and
r eat ed walAEs BRTSAUEHED S P RITbpTaREIE M GEe ik TSRS B80S epar a ed
and the aqnweumh@mmmr@ébéta@t @l avddivenCeléH 3s t&l‘wrydmrdmme@t tempariteres ayers
were dried % ﬁi filtered and concentrated 10in vacuo to afford
6-(4-benz§V’B€ § nyl ) - nor phol i n-3-one (14.10 g).

4- Benzy 1- Gtotghdness i o)o¥-\ahemyhiyo %ezmddufr@d bprlmmyaah@) reacBo® Methad dlinyl-

4- Benzy1l- 4- ben he hol i n- 3-one: Tq_a sol ution
o 4. bnzoshehite S s BREhYe AN 7  TE P S GBS ol ) 1 1
THF (100 Cbmpoasdsasid@se Idrapen 3 a(CSI@J)MFP(DJHZQ:En beHWﬁet;lﬂedTéﬂ:st(olr& i m; 1.00
nol/1; 18. 5hnnDI) at -78C. The resulting m xture was stirred at -78C for
15 mi nut e8M¥B&equent Iy, Mel (1.15 ni: 18.5 mmol) was added, and the
resulting mxture stirred for 1 hour at -78C. The 20 sequence of addition
of Li HVDS aﬂ N%] was repeated three tinmes. After the last addition of Mel
the ni xt uPS"@E %l owed to warmto RT and stirred overnight. Then an 5%
aqueous NaHCCBI%DIutlon was added er2the mixture extractegew th Et OAc. The

conbi ned &fga | afens were dtfied 2 , filterdd. a on rated in
vacuo. The puritTed” hro"T‘ﬁFaﬁ

Et20/hexanes 1:1) to w5 afford two coﬁ%ou# The | east po %r CH ound was
4-benzyl- 6- (4- berizyl oxyphenyl) - 2, 2- di net hyl - _<;§>|n 3-one (1.90 and
t he nost pol ar conpound was 4-

benzyl- 6- (4- benzéloxﬁ2pheny1) 2- nethyl nmor holln 3 one (3.81 g). WO
2011/ 023795PCT/E 33 _Br 2 é‘ yI) t hi onor phol i n- 3- one:
To a solution ofli 8 nethlol hy (6 93 g; 61 mml) in EtOH
(400 nL) was added K20 Gp-pl22 5 nnn RT,of ol  owed after 15
m nut es by brono- (4- bronD phen L§<@cet|c acid ethyl esieyy (12 ni; 61 mmol).
The rﬁgultlng mxture was stirre) & RT for two days, Bubsequently, water

heg fit | t Uh S eEXYT agt h F0As.o Thgconbi ned
organrc |aﬁ@$sgm§¥%§@§.éﬁggwg%§n &Pwﬁte%ed %nggggﬁgentrate gn vacuo. The
resi due wawoxwptatipgydptaredan.r dm eORresened f o @ baga.- sreoap hraigssium
10t hi onmor phgh, t such as DMF, at t
4-Bonzy L. D23 ae STbo s BRI ing: squuqnt such g5 DME 1 3 fempergture ground ¢ .
15 oct yI ox§d |§h€h9|te)traquydr§>hﬂﬂomma-gﬁw is ZoMOYRdyby Eeatmentmrtt) ap ﬁcrrfrsr:ctq aeo )
was aWEdpl?St[ré‘ﬁB%u-F&'Fc CRPli% é(ﬂt?ént]s‘lgh‘bs%eth]aﬁgl é_l_'ma@rﬁn )tefbaRMEEEThat 0C.

After 1 hour the m xture was to warmto stirred for another
2 hours. Tsmepelqobatisitben iregted rvdthwa ohaskiwrmvididedr¢@@enhbych ag dotert-twtd t he
resul ting t o] I Nt d t
concentrapggéhgﬁﬁb u00§éig£@g¥? Jgﬁaés&fgggﬁigﬁdﬁgﬁﬂﬁﬂ Ki%fﬁ?ﬁg%pﬁﬁ ) and 1
M aqueous solgemHs,(sueh agiNHRédlderd &hdCNeattredmuaaieeratwe] and supsequandvir . The
resul ting, r C u n r titioned
bet ween Etggéggngméggg dg@ﬁéﬁibhﬁggh l%%rgﬁ@ @ﬁ%&%? g%?ﬁ“ amg? &gg dried
(Na2Xh1) , bthth@l’roé@tFOX@ﬁdn dmneeme rsatvedts| at tr)@aut@mn@retﬂreoP@rtwl hydrolysrs of

benzyl- 2- h g@é s such
in the ZS%E&QQ%théX?E9§?¥4%8&FﬁgLmhépgﬁﬁﬁgnagﬁgé% taPﬁ21 acg%fﬁqng to a
simlar narpwes E. fp%@mamm%dl(taﬂtbntyhestprﬁe@ﬂﬂ be hydiohaed g treatment with an

4- Benzyl- 244z hen Y.

304. Bonzy (_:lg e ﬁg’?ﬁol)?yg ML;%thgq%fhP%; 1, r’r%[rrpc)) m tlew erature. As another
4-Benzyl- QXZ(MP@MVI%R%IE?@-W bg/req@tﬁelnwtt) brmrrqirfmethmeilarmn a solvent such
2011/%37§§P&:|_/CEP2£W FHG?e'#ﬁ?e re, fo oweq by treatment with methanol to affect

4- Benzyl- enzyloxy 3- met hoxy- phen nmor phol | ne

4- Benzy1- byqralypienzyl oxy- 3- trlfluoronethyl pheny1l) - nor phol i ne

4- Benzyl- 2- (4- benzyl oxy- phenyl ) - 2- net hyl - nor phol i ne

4- Benzyl- 6- (4-benzyl oxy-phenyl ) -2, 2-di net hyl - nor phol i ne

54- Benz hy @ppopndsswhereio\plgr- Sdi $0 -0f t$OproMmpW bEi piepared as described below

HO 4- (4-B H&éﬂ'rovt?ﬂ)rrn@?;ﬂtehté g2-yl)-3-trifluoronethyl-phenol: To a solution of

4- benzyl- 6 10 (4-hydroxy-2-trifluoronethyl -phenyl)-norpholin-3-one (26.18
g; 67.3 mol) in THF (600 nL) was added dropw se BH3. THF in THF (235.4 ni;
1.00 nol/1; 235.4 mol ), at OC. The resulting mxture was stirred for 1
hour at OC and thereafter 18 hours at RT. Subsequently, 1M aqueous HCI (550
nm.) was added and the mi xture stirred overnight at RT. The resulting

m xture was partitioned between EtOAc and 2M 15 aqueous NaOH (350 niL), the
organic |l ayers was dried (N@504), frltered and concentrated in vacuo. The

e N~ N N SA AT R A AL L NS N\



cooled to 0C, and water (4.5 nL), a 2M aqueous NaOH-solution (9.0 nL) and
wat er WO 2011/ 023795PCT/ EP2010/ 062552 35 (9.0 nlL) were added

consecut iwel2yiilihgresaf ter the mi xture was stirred for lhpcThr261006562

pr eci pi tate was renoved by filtratiom9over kieselguhr, and washed with

Et OAc. g ﬁ% [yc solution was concentrated in vacuo, and the residue
purified g f" chr omat ogr aphy (Si 02, CH2C12/ MeOH 98:2) to afford

4- (4- benzyl in- 52- yI) 2- chl omra- phenol (9.10 g) HGOy»

4- (4-Benzyl - n'oFa ho Q- 2- yI) 3-chlorg ene To a sol utioeh S

dodecanet ky m_ 52-86>m®i @ —(56=m9y, @ Addet KO Bu
(5.93 g; 52.8 gt 10 at OC. After conyg e addition t em'xHre was
allowed to slowy cone to RT (-30 mi(HY), and t hen (1X)

4-benzyl- 2- (2- chl or o- 4- met hoxy- phenyl ) - nor phol i ne (5.60 g; 17.62 mmol) was
added. The resulting nﬂzxture was stlrred fxf 1R2C for 6 hours. After cooling

to RT, EtOAc was add e resth#+ing s\washed wi th 5% aqueous
NaHCO8, water “and¥br r%d (MySAT . fi concentrated in
15vacuo. The residue S purtfied by colum chr orrat ozaphy (Si 02,

CH2CL2/ MeOH 99: 1) to aftord 4%(4-benzyl - morthploi ¥ °2- yI) - 3- chl or o- phenol
(4.56 g) 204-Benzyl-2-(4-benzyl oxys phenyl) 5, 5-di et hyl - n@r phel i ne To a

sol ution of 4-hanzyd-6-(4-benzylo ph ) nmor phol i n- 3- S g; 19.1
mol) in Tl )vvas_ad.d 69,19_1> -CThe
resulting m xture waf\ stirred for mnN -10C, subsequent | Na sol ution

of MeMgBr in Et2®) (38.2 nL; 3.00 nol/1; mol ) was added dr %
keepi ng the tenperature 25 bel ow 10C. Af )(WDI ete addition tHe ulting
m xture was stirred at RT for 1 hour. After cooling the mxture to 0OC a 2M
aqueous NaOH sol uti 0@2 soadded dr opw Sg Th@ resul ti ng suspensi on Mas

filtered and the fi & Bwas extracte tines it hRCH2 EXe
conbi ned or gani’ & s—er ¢ driet d; fbltered-’andA din
vacuo. The residue was puri¥ied by col omat ography (Sio

2011/ 023795PCT/ EP20100052552 36 Et 20/ heo,qmlpes ®:3) to af for@W=s0,)
4-benzy1- @{(S‘la B%sxélqgémomemdr)a g'?o@p ﬁ'aﬂ@éﬂyé coRERERLd F??A( &, % PhroupO S

4- (4-Benz olin-2-y eno 0 a suspension

4-benzyl- sqwi%gawmﬁymhaﬁﬁ@rph@p@m@rt(eet0763gF0r2®t61|9 saedhg fulldef@liser (25 m)
and 1,s-dygxaBeIoW25 M) was added KOH (3.23 g; 57.61 mml),

tris(di benzylideneaceton)di pal |l adiun(0) (479.6 ng; 0.52 nmmol) and
di-tert-butyl-(2',4' 6 -triisopropyl - bi phenyl - 2-y1) - phosphane (444.8 nuy;

1. 05 mmol ype Q?ﬁth’é?% wfbgwﬂ‘hxé YR SuBSRGEE BHBABIphERYILEtid %Eldt ¥QefioUr's.

10 After cooling the reaction mxture was concentrate I'n vacuo. The

resi due wasitaby ﬁul@st@ﬁ@fﬂ bremewebenyEeeis 201 oSt qir 6o MREdiitioeavedsie io5n.  The

or gani c |éé(r%e%?auﬁéd s&&&#ﬁgmethédsl ﬂ&r%ﬁﬂmatﬂe IGAEFO TR BdnooneagHo. The
residue was purif by columm chronat ography (S 02, Et20: hexaneS 1:1) to

af fortP 4- @qet@@q:g%,qast%fs perAtechwith Z&amln%@mthl()lglrethe@esepge of a base, such
6- (4- Benzgé’ﬂf)t\é%&mrdé%n'afb %1 é(%@)lvéWtrs'ugl'\ Hs %’fh%hol"‘@ﬁrogﬁ’ﬂl%rr@éra@ur%' {3 dtRdin et hod.

.................... - enzg - (4- hexyl oxy- phenyl ) - nor phol i ne:
To a m xt araéyléﬂ*'omo(mobéﬁﬁles (Vr't'ﬁ pTHmSPr’i 10mp Whérﬁﬁ‘les(cﬁnS@rg e zedgedmol ) in
wat er (10yfth)a ff‘é’tfhci]ng‘lagérﬁxse%ﬁ éslgof’gn)a was idead SW a(soteﬁgh)girof%ra%e’ 4ol ) ,

1- br onohexane (1. ') and tetrabutylanmoni umbrom de (0.16 g;
0.49 nmol )emﬁ%@ufeés&thw rﬁ))gi uped weeeh e fgrereratitrer 1o erffond ober Zraik. After

cool i 1y t thidMorbR&INES XDYr Thi¥rasr eﬂfe%f‘(b()%ﬁfbe' r@aé’t@&‘mth a%%?éﬂ%&?ﬁé héigoned
bet ween Et OAc and 5% aqueous CO3sol'ution. The organic |ayer was dried

(Na2SO4) , estel-tie A, Caaﬁ@i W@T@@éﬁ@(ﬂ%ﬁ%dﬂ ArsolvaalLR chaseaGeiitige Medanelior f i ed by
col um Chmﬁﬁ&ﬁﬁ%h%aﬁﬁeogt teﬁﬁp%@atur*é%%ﬂﬁéenlro%)n fe%p%FJtQFedand 85°C, and
4-benzyl- 2- (4- hexyl oxypheny %i pholine (1. %
304- Benzyivezﬁ'eaih/héﬁ'ﬂyl g)@ PHAETSN )Ofmﬁ?mél ,t}@@ev\d eon‘%W‘Wé@l"Q?cc@"r di'dg to a
simlar maRpslicyclof$s MiteL23mes REAfSFE HHM AR Lpdrdiofit abld diters (X, Q2
20 = CH2CH2COOR’). In case those thiomorpholin-4-yl-propionic acid esters (X, Q2 =
CH2CH2COOR’) are substituted with bromine (X, Q1 = Br), the bromine can be

replaced by iodine (X, Q1 =) in a reaction with sodium iodide, catalysed by copper(l)




Cl 4-Benzyl-243-chl oro-4-(2, 6-di chl oro-benzyl oxy) - phenyl] - nor phol i ne: A

m xture of 4-(4-benzyl -norpholin-2-yl)-2-chloro-phenol (0.50 g; 1.56 nmol),
2,6- 5 dwvohbowobmszyl bronide (0.39 g; 1.64 nmmol) and €s20@3010865529; 7. 82
mmol) in CH3CN (20 nlL) was heated und®r reflux overnight. After cooling to

RT the resulting, ,m xture rtiti bet ween Et OAc, and ter. The
Ryere wepdidee BRR Bisafie oha s e eTRR R o ¢ SHNER SU £ 44 and
concent r atiedarnd) ay &enperatiite dr@siddBD°BRB Pelbsdd wdsdly Seisdaguentbhteadiagr aphy

Si 02, CH : OH 98:2) t fford 4- ,
 Sbenyy L Bt A% ibican be cubitulblinyer bl Arehel 1 HecRor ers SRATESUED. 74 )
Ihg f ol Ilogi ggsiﬁmmmmﬁ Ee,\&aﬁl&atﬁlyng;tlgcboﬁﬁélglr) diditf;a énm; a,1ﬁipﬁbgarﬁthﬂmn1eﬂe1i;

- ben - -C or 0- 4- -C or o- bo- uor o- pen - n - NOr Qll ne
1 Bonsy 1 SEAVE S ok (oBiefe: B D arrstA 2Bang B o BRE Sor e Rad | ne 15
zlléBgnzyll- ﬁ/h_(cH-CSIJLCHﬁsyJ(a%MﬁRﬂA,n@TdéOQHi GH%CEQC?@I@’[ utli%@g Rf isllt?%tjt‘:ynggé ZTﬁZ m.,

. nmo I N wa a e - . nmo s at . e

oaction befeheat e SYAEb ke DA s Dt aspas A o AP R
SybsequengMycﬂo*bﬁ&BQ‘b{(tén?)fgatun%é. B%mlh) rooBs tﬁrﬁld@t@iuré géddDV&)dC, abt sfford5
ﬁlnutes, -penz -0- -Qro en - Nor | he , ,
T s untemrouns: L o sora) TPl RN W' 1° & 3 & @1 AMud -
di cy|(:1@hel&H!ZCQ-@'GC®R’§li ot h@i&ﬁ&%@hmﬁi?ﬂox?)zir@ﬁﬁy@h aneugrfgén@jta&mhlu_ %i Tr;
resultin m Xt ure S at e undaer re ux or (0] S er cCco I N 0
ho e o i bss e D% Fen ol & Bttt sion PR endSal@telr SLEMPEaRE 2t Onc.
and washegetWebh (B8 @ueons teNpdesiBresil affdr@ithe THemeppamect-briyes (e €ri ed

Col urm ChPBImSt o5 Ay CPst 63 DA s . is) SRuEy piafhd s =4 o

DL AT b Mo P oG CoRoGHS)(, WWIO0)

2 Lo s TOTROTR oS 183 £35 so At it i dbe Firagenayith Aofpilghle protecting

4- bené)élaQrdué-(D_ECG).IIW-WgﬁQEmyﬂ)zegéynﬁthalo'td@ﬁve( @ro}?igm obgahic le‘}ﬂhésisi, mtﬁrgﬁ.,c( 2_5I_hrrL)
wasS a e o S - bu . . . no . nmo , .at - C. e
et e sl E S ke phod 2 A e Rt geion | BOLH SRR W Al ot on
of N f8(C):r n}éﬁﬁqmﬁﬂhdlchﬂbné@. @0 ag;soﬁlegﬂ.bslmﬁ?lhés id@gﬁﬁﬁrilé5a?irb)omgﬁ/en&§hﬂﬁdrdjr Klg\ll_l\/icsog,
at -78C. e reaction S enche addition of .an 5% ueous

S0t Lo, SIBsdBREYY. SRR RES o e PGS “ih P ez heRAe RS 53 o
conbiI@$herogmn¢;ferd>>@benmicy\eqsi?,_ tah(rjzia gdlvérNasZ;Sﬁlb)shddHldrbmé&ﬂne,aatdgmammbg gt ed in
vacuo. I esi S urirtil e CcO m romat.ogr.a vV | | .

o e |1 BEMER BN RSB J S S ShAT DB OF) DaRPH Oy i) 21 o)

£14E El 4;) Benwlyilchrtbé Wﬂ?l@lm}onQaibonphﬁml )Lgrﬁ&b IaamfleilreFF@vedélbglthﬁ ir@?tm@_ht Wli\t/rt]aOH (25

- -penz - Nor Ooll nN-2- - nzal de e . ; . I N

1) wes. 2HOC SRR BRAYFighTE ONGS 8 Hrar Tt S el B BRESTITEC | After
]Ehe addi th b@ﬂWeﬂﬁ$%@ﬁm®hﬁ?rietu1réle?](ﬂeT6?ﬁm{te rav(;fansj rzbdéig%wmédr?%mgasémetmﬂrlsxagd Z; :j (ra (r]I ed
or o . upseguen Xt U ! \ ! ,
Lot 88 VBl aPesETaRS Al S e DR Rtk B P eallR gl 298t
aqueous lNedd@ﬁBn SQHeﬁdribgd abdlzeﬁ’gﬂm. t?ﬂih@rdﬁ&ﬁeﬂ% t@\elgtein&&mmoaheﬁxah(mz he

or gani c r i Na2504 i re n oncentr at in_vacuo to
o Por’ [ s CYECHER R SR iR rRbyngs IERG s B RERE RS Bt it B e uoed

as such. fHeyWan be substituted by a suitable alcohol, in the presence of a base such as

4- Benzyl-244- (2, §-di chl or.0- phen nmet hyl ) - phenyl ] - nor phql i ne:. To sol ution
of 55 5. 6Ce W caRsPREnaN] o gy Vp bt felsk Rtk 38 T uenilined. i AD
1£1i llasmh; saitab® m;rmﬁph;nealrgéntjr Empa@@wbghawhhfleol(uénda%tga; te‘&up‘é?aturmhr)oulnat RE |
ol | owed, ter m nut es -(4-henzyl - npr i n-2- - met hano
(1.08 g: é&g? %8853.'” CW%EE%'%%B%?/ éézo%r’g’e‘%szcé%&ééﬁg’%gdhy, t he
resul ti ngcagex Rulie tevabutgt aeid etydedlysisT ag afesdrideaufor thadhiomoaolines affords vacuo.

The residue was Llilry];L%ngS)y col um chr omat ography (5i 02, Et20: hexanes 1:1)
to af f ord°dTB¥ 2 20Z2/)6- di chl or o- phenoxynet hyl ) - phenyl Fnor phol i ne (2. 35
g) which was used as such in the next step. 5 The foll ow ng conpound was

obtaifjed according to a simlar nmanner:
4- BenZy1- 242-chl oro- 4- (2, 6-di chl or o- benzyl oxy) - pheny1] - nor phol i ne



104- ( 4- Benzyl - nor phol i n-2-y1) - N- (2, 6-di chl or o- phenyl ) - benzam de: To a
sol ution of 4-benzyl-6-(4-brono-phenyl)-norpholine (1.01 g; 3.04 nmmol ) in
THF (25 mD 20m230ded dropwi se n-BuLi (1.2 nli; 2.5 nol/ pcirepbenwasss: 3. 04
mmol ), at -78C. After 1 hour at -78C21a sol ution of 2,6-dichlorophenyl
isocyanaaéggo.GS. - 3.34 mol) in THF (5 nL) was added dropw se. The
m xt ure ik to warmto RT and then 15 5% aqueous NaHCO3 was added.
SubsequenplCg-Cit he mi xt ure washexbddtadichdrofbintat&t 20. The organic | ayer was
dried (Na 584), filtered, apd.co ce trated in vacuo. The residue was
purified tol um chronatoé?ﬁﬁﬁﬁ‘%@fZO:hexanes 1:1) to afford 4-(4-
benzyl - mop@ipl i n- 2-y1) - N- ( 2alGmiHuehtigodepheny 1) - benzam de (0.68 g). 20C
4- Benzyl- 2-{442- (2, 6-di chl of 0- pheny1) -vinyl]-phenyl}-norpholine: To a
suspensi oﬁ'éﬁz}\l (2, 6-di chl or oé'g8'%ﬂ?¥¥|923rq'bﬁéﬂ%ﬂefg’ﬁ’%phoni um bromni de (2.06 g;
4.1 mmol ) BHSEEIF A. Schm dpeBeétne BtraNg@bfurakscordgiekem H. -P. Schroedel, K
Karaghioso%%i.Chenl Ber., 1995 |ﬁﬁ8’ 379) in THF (25 nm) was added sodi um
hydride (BG¥HLb5 di spersion THUM WBES oi1) (215 ng; 4.5 mmol), at OC. After
stirring hBus;NBrhour, 4-(4- Derubytylammphiomi omotidgl) - benzal dehyde (1.05 g; 3.7
mol ) was Eg;ed, at 0 C Sueﬁquently, the resulting m xture was heated
under ref P or 1 hour. AfYRPOYBling to RT, 5% aqueous NaHCO8 was added
and t1® nCxboke extracted wichlokdn2dlhankhe or ganic | ayer was dried (Na2504),
filtered, .and concentrated jn vacuo. The residue WO
2011/0237§%¢gﬂlEP2010/06255 C%@WVE% purified by colum chronmat ography
(Si 02, EtZe;Chexanes 1:1) toOedliheatbohateenzyl- .
54 Bonzy LC9RR (2. 6- i ohi or oS AT PRBHE Y1 ] mor phol | net To a i xture of
-Benzyl- - (2, 6-di chl or o= - yl]-nmorpholine: To a m xture o
2, 6- di chcar obenzyl zi nc chl ospsée(i(iddige nmi; 0.50 nol/1 in THF 3.97 mol)
B L AR 8. 0% 1 T
The resDlAD ng m xt ure wasDigopfdpgazidicBibokgiate?2 hours, and subsequent|y
heat ed un eflux, for 2 h.,-10 After cooling to RT the m xture was
concentragﬁgoEén vacuo. The &é\éptﬁ? r Eeﬂﬁli?'?'f'?i oned between 5% aqueous
NaHCC3 anOMEt OAc . The or ganNev-iieeeylfemsardidceed (Na2SO4), filtered, and
concentra in vacuo. The residue was purified by colum chromat ography
(Si 02, Et%&%exanes 1: 1) (g Sufoxide
4- bery1- B4#- ( 2, 6- di chl or ob®iwtylamipbeny| Frnor pholine (1.40 g). 15
244-(4-BeE?¥J-nDrpholin-2-y Pﬁﬁpqﬁél]-l-phenyl-ethanone: To a degassed
sol ution 6f2°4-benzyl- 2- (4- br'6He" PAENyYI ) nor phol i ne (205 ny; 0.62 mml) and
acet ophengr@H (87 pL; 0.74 newbpoli n tol uene (4 nL) was added NaQt Bu (148.3
ng; 20 1.? 1), 2,2 -bis{di phenyl phosphi no)-1,1"-bi naphthyl (38.4 ny;
0.06 mmol ﬁ%(&%jmtris(dibenzyéﬁﬂléﬁ’g%%tone)dipalIadiurr(O) (28.3 ny; 0.03
mol ). Theiaiesul ting m xt uri@ydvegerheasrei® to 110C for 30 min. in a mcrowave.
Afterfgookﬂ$§ to roon1tenpe%q}ure 5% aqueous NaHCO3 was added and the
mi xt 2 ekePBtted with Et 0ARUUFEEGombined organic |ayers were dried
(Na2SO4) , KiCOS ered and concRstasdliredaibongi@cuo. 25The residue was purified by
col um Chk 3ography_(S|02Ptgtfﬁ0 /.hrx%nﬁg 1:1) to afford
244- (4-Be Bror phol i n- 2- yI$EHERAPIERONSReny | - et hanone (110.00 ng). WO
2011/ 023785PCT/ EP2010/ 06255R0t4dsium iodide
Benzhydryl| idened4- (4- benzyl - nor phol i n- 2- y1) - phenyl] - am ne: To a degassed
sol ution qﬁ-benzyl-G-(4-b?%%ﬁﬁﬁﬁgﬁ'Pfﬂéypholine (4.00 g; 12.04 mml) in
tolue3® (EBOtBL) was added bestzsgivenenbutoridae (2.42 ni; 14.45 mol), 2,2'-
P CAETEA Lot RBTR b °%. %) v s
ri s(di be eneacet one) - : g; O. mmol ) an u
(1.62 g; LemBSmmol ). The riathiln biRgrimietlylsig)antige heated to 100C for 16
hours. A&Lgﬂ%cooling to RT a 596ﬁ&¥ﬁggs NaHCO3 sol uti on was added, and the

pr oduct xtracted with ENGR €onbi ned organic | ayers were dried
(Na2SO4), Mei | tered, and 10Methgriediteated in vacuo. The residue was purified

by ¢ m, ch tography (§,0 Et 20:. hexanes 1:1) to afford
benzﬁ%ﬂryW@ﬁ@ﬁ%ﬁ4-(4-benzyﬁyﬁéywﬁﬁmFﬂyﬁL M'%heny1] - amine (3.30 g). H2N
154- ( 4- BeMe@H nor phol i n- 2- yMmpthaheinyl am ne: To a sol ution of

benzhydryl i dene44- ( 4- benzyl:nprpholin-2-y1)-pheny|Fanine (3.30 g; 7.63
mol ) in B (50 M) was ad8®4%Fydrochl oric acid (30.5 mL; 1.00 nol/L in
water; 30.5 mmol). The resulting m xture was stirred overnight at RT. The
reaction mxture was partitioned between 1M aqueous HCI and Et OAc. The
aqueous | ayer was nmade basic with 1M aqueous 20 NaOH (pH > 10) and
extracted with Et OAc. The organic |ayer was dried (Na2SO4), filtered and
concentrated in vacuo to afford 4-(4-benzyl-norpholin-2-yl)-phenyl am ne

a ~ - VAN M NA A D AN NN VvT | e A S]] ;NS r— o



42 mmol ) and 2, 6-di chl or obenzyl brom de (0.88 g; 3.67 nmol) in MeOH (25
m.). was stirred at RT, overnight. The resulting m xture was partitioned
bet ween 5¥oaquens®sNaHCO3 and Et 0Ac. The organic | ayer was/EPRo1e@deisba2SO),
filtered and concentrated in vacuo t@2afford

[ 4- (4-ben - mor phol i n-2-y1) - phenyl 6- di chl or o- benzyl ) -am ne 5(1.25 g).
N-[ 4- (4- B@ﬁéw mor phol i n- 2-%‘1‘59@#&/’@]3’%”% 6- di chl or o- benzami de: To a mixture
of 4-(4- beargo,nor phol i n- 2- sd;d.umlmmytbmeﬁe(o. 48g; 1. 8ol ), andN- 10

et hyl di i s&%Lopyl am ne (0.92 (% in CH3CN (10 nL) was added 2, 6-

di chl or ob®Azoyl chloride (0° “'HLOd' 2 rrrml) at 0OC. The resulting mixture
was al |l owedNto warmto RT, s@mum@d.dbor 1 h, and partitioned between Et20
and 5% an @lﬂf NaHCO3. The $ @anl C Iaéer was dried (Na2s™4), filtered, and
conce 881 n vacuo. The YLYPNIREYerurified by col umn chromat ogr aphy
(Si 02, EtRa@ptew afford Sodium tert-butoxide

15N44- (4- B‘ I - nor phol i n- 2 %/%.% phﬁ%ﬁl ]-2,6-dichl oro-benzam de (0.61 g). d
A 4-Benz{'#22¢ 442- (2, 6- di cRPBIBSHERy 1) - et hyl | - phenyl } - nor phol i ne: To a
degassed R@ssol ution of potABsomBBUCcinimide

[2-(2,6-d13§hl or ophenyl ) et hyl%g fI u?robor(gte (0.28 g; 1 mml) and potassium
phosphat e™PFi basi ¢ (0.58 g; RYSINOrPRIGE,| uene (20 i) and water (4 ni)
was a’ctdedPézdbaglzyl 6- ( 4- br onis(@ibemylidenzapétohé)dmalldidaoy; 0.90 mmol ),

palladlu {9{9 tate (6.1 b

D21 yel oREPPREBsphi no- 2, BL-oidhsEb bR errogsmaidipropaladinil) o os
mol ). ThedCe@AH;j,ng m xt urB|smdn§|@h@§bh%)pmldemm(le)fd|¢n{ond@ver ni ght. After
cooling t the m xture ncentrated.in vacuo d partitioned

bet ween Pé&’}rﬁhd 5% aqueou-}é\elq ﬁgﬂ% i@oﬁﬁﬂﬁﬁpﬁlgd%@ﬁpms dried (Na2SO4),
filtered, iry@ concentrated Disopeapybethdihe residue was purified by colum
chro ogBﬁphy (Si 02, Et 20:'2?1‘?’("[? ﬁﬂ}pBF?g;ﬁ)"Fto afford 4-benzyl-2-{442-(2, 6-

di chl enyl ) -et hyl]-phe ne (0.21 g). WO

2011/ 0237388}RCT/ EP2010/ 062558ilid3gdihe requi red potassi um

Sol Ut | on 0fA2. 6 di chl of ost yFUHEELHBEST: 11, 6 mbl ) i n THE (15 L) vas
sol ution i chlorosty .6 Mmol) in was
added chl oHe( 1, 5- cycl ooct adTétrmﬁ)/Urroldeamn(l) dimer (38.8 ng; 0.06 mmol),

1, 2- bi s(di yl phosphi no) ef ha 46.1 nmg; 0.12 mmol ) and pi nacol borane 5
(11.6 m;lr%%{']n THF; 11.6 n{:r@ O”réfﬁtgylf'?g‘%lti ng mxture was stirred at RT,
oxer nr@ht TMed$equent | y, coﬂﬂﬁﬂhylaiwdlﬂharommh eélﬂlfbngga’i fi gd by col um |
C romatogr (Si 02, Et20: nes The o ed product was treate
with MeOHP (@@HTL wat er (1% ?Xﬂﬁ)e”e 8”'%)8?'3%9'1?%& Suoride (3.43 g; 43.9
mol ), andr@4i rred at RT, oXiejonivghtetraGtlbisdequent |y, the sol vents were
renmoved in vacuo and the residue treated with 10 tol uene and concentrated
in vacuo. The latter steps were repeated three tines to renove all the
water. The obtained solid was treated with CH3CN, and heated at 50C. The
prec itate was _renoved b f||trat|on and washed wth CH3CN. The conbi ned

7 ay 83 SYNFHESER QINTERMEPWTEScuo and the residue was treated with

Et20 The formed precipitate was collected by filtration and dried in vacuo
to 15af f opgyRetOIMORAHOIURES di chl orophenyl)ethyl Jtrifluoroborate (1.12
g), which was used as such.

342- (4- Benzyl oxy- phenyl) - 5- oxo- nor phol i n-4-y1] -propionic acid tert-butyl
ester: 20 To a m xture of 6-(4- benzyloxy p nor phol i n- 3-one (13.40 g;
47.3 mol ) and powdered NaOH (3.78 ) in THF (250 nL) was added
tert-butyl acrylate (13.7 wtf\gf\ﬁ/%hnf7 resulting mixture was stirred
at RT for hours and subsequentI¥?concentrated in vacuo. The residue was

purified 65‘4@ﬂt¥fﬁw'@ﬁ?6¥i‘ﬁr§3@"&ﬁﬁy 3i WioEtp gy hydsogeegipahenone (25.0 g;

342- (49 bemgyquﬁogh@m O%%%HPWBBQJd'de 4<O+3§Y1 B-Pr2Ri PRinfol ?%‘n@l thé?rt but yl
ester (14.2 4- octyl oxy-p gR-rmr holine: To a solution of
[

4-benzyl- EQQPHO%BI'ﬁWGWaSpﬁéWﬂPf 1r’f’6’#‘bﬁ néftgrobhoyr e reactiopgnixtureqWReOH (400
nL) was ageséy @U)%H%Mo@?éhg%ﬁg(rm 780199 n%&?WﬁBDAd)dedThﬁe Bexpathe was
treated with H2, at nornmal pressure, overnight

2011/ 023798pcgmered 207 (B2 5eastian MiKare dmst tisied n‘i"é@ﬁjg@ BT £ The é?%oﬁver

Ki esel guhmixtliaevdd édt@kteatith BEANBSNEicdlus Naf cEnl sHitiBR. Ple SrgARIRIIZern MeOH.
Evaporati on of the solvent afforded 2-(4-octyl oxyphenyl)-norpholi ne (14. 80
g), which was used as such in the next step. 5The foll ow ng conpounds were
obt ai ned according to a simlar manner: 3-Methyl -4-norpholin-2-yl-phenol

4- Mor phol i n- 2-yl - phenol 2-(4-Cctyl - phenyl ) -norphol i ne

2- (4- Hexyl oxy- phenyl ) - nor phol i ne 102- (4- Hept yl oxy- phenyl ) - nor phol i ne

4- Mor phol i n-2-y1-2-trifluoronethyl - phenol

4- (2- Met hyl - nor phol i n-2-yl) - phenol 2- Met hyl - 4-nor phol i n- 2-yl - phenaol



154- (5, 5- Di net hyl - nor phol i n- 2-yl) - phenol

4- Mor phol i n-2-y1-3-trifl uoronet hyl - phenol 3-Fl uoro-4-norpholin-2-yl-phenol
342- (4- Hywloasy/@Ebeey 1) - 5- oxo- nor phol i n-4-y1] - propi oni ¢ &cird&re@nineizat yl
ester: 4-(6, 6-Di nethyl - nor phol i n-2-yl2- phenol 203 Mor phol i n- 2-yl - phenol

6- Mor phol i n- 2- ridipn-3-ol 252- henet h hen nor phaq

i xture. onaa e, Yt a5 a0g csnarutalest 0 VtHEyiTE. GRIHE WEhEHISL Bir phol i ne
(0.54 g; 2olddnnambmaiebhphil (S BRI HExandsle: 30%@%@1 1Q4-3btyrxplohemyn)- MeOH ( 25
m.) was treated é% H2, at normal pressure, overnight. The resulting

m xture wé af‘?ﬁéﬂ?’ @ver Kiesel guhr and the sol vents evaporated to afford
2- (4- phenet hyl - phenyl ) nor pholine (0.34 g). 30

(+)-2-(4-octyl oxy-phenyl)-norpholine and
(-)-2-(4-octyl oxy-phenyl)-norphol i ne: Raq
2- (4- octyl oxy-phenyl)-nor phol i ne was sepaxg
preparative chiral HPLC, at RT gn a_ CHI PAK(r) 1A 20 um- 250 x 76 WO
2011/ 023795PCT/ EP2010/ 062552 4 cal ., with as nobile phase 99. 9% CH3CN
/ 0.1%diethylamne (v/v) at a wrate of 270 nL/mn., and with
UV-det®ction at 240 nm This afforded after evaporati on of the sol vents
(+) - 2- (4- oqapenxylopyanbthyphepletendre: €. A08. Bi%turba] F5 =A-hiddrokg21. 0,

MeOH)) and (- 4- oct .9 % = -28
SO Y A Nestiactispher o e AR a HERDk Kedt K6 2SSy et Pie. To o
?gl gg ion 31187 4 rbfalama_hd t%ﬁéyl(tﬁorﬁrﬁldl (Q|11|70r|rf]19 m%w%a;yﬁmy&étomdagml rgnpwglaol i ne

g, in 1, 2- chl or oe n . .. was a ropw, se
bl or oebijad CHPGISR of e BEPRPAURTY T B GNTi BT WR5C T And 5
i SUt’E@ fbamuml &a@ﬁwsﬁ?mu@Wﬁa@mbwm D IThetdigarit Kydr @avasieheat eg _
under re v t ter cooling to the m xture concentrated in
vacuo. (l\llljar?(g%ﬁ h‘?[@dm@é‘dao@gﬂeqt@t?fgn@ a¥RfuPheo maiff’[ii: e1*&%§ew %t'r ated in
vacuo. Thhﬁ;tﬂyqﬁ{enﬂg ethanese epeaihvad ukdd e€sucho the final residue was added
MeOH (10 nlL), and this m xture was stirred overnight at RT. Once nore the
15 m xture was concentrated in vacuo. The residue was partitioned between
Et OAc and 2 M Aqueous NaOH. The | ayers werecseparated, and the organic

| ayer dried (Na2SO4), filtered, and cgncentgated in vacuo to afford
244- (2, 6- D chl or ophenoxynet hyl ) - phenyl '@o ine (0.98 g), which was used

as such in the next step. 20 Thexy{ g conpounds wer e obtai ned
according to a simlar manner:

N- (2, 6-Di chl oro- phenyl) 4 m)rp i n-2-yl -benzam de

2-{442-(2,6-Di chl oro-p - Vi ny henyl } - nor phol i ne , ,
(2, 6- f‘éf'&eﬁéﬂ%&'f’ r('ﬂth Héﬂ)‘eﬁ'lazp €. phend) I)R%i?‘h"ﬁe of ~ 4*-hydroxy-3*
252, 6- D| CFHe*tH Drolpf erﬁ@fephm@mg2-asl6 mﬁayla)ndbﬂm@sm(ﬂeso g; 99.9 mmol) in
2- {442 (2,6 chl ar o- pheny eth)ﬁ'll n il B

244- (2, 6- aize(;ﬂnq)gg) b@h{z)v Mﬁ%ﬁt n{S’F d%/lin tes. bsequently benzyl bromide

2[ 3- Chl or gp, n{L26§6dh|‘ﬁbl)Wa@-ab@é’dMh@ﬁﬁé)reﬂhﬁrf@’ﬂn]xtd?’@mlﬁfhleb!é@ under reflux for
2[ 3-Chl orQ-4-(2-chl oro-6-fl uoro- benz henéﬁiwc%hol i ne

302[ 3- Chl 62" 4!”{92 P9 i?o'?*Bﬁ%ei HWUFSe tri‘}ﬁ FPREFFIfiee was

g[ 243{\%” ﬁrslépl(/&zﬁr lE't@ﬁd: O\F‘vlélsHé@n\K/rﬁH W)aq@ﬁlﬁ.l%y{a%nfﬁ\?\ghﬁdtém%nd brine, dried

2651; 02;?@@@%@' ;E[pél y 8% @‘5)5§ogr rﬁ%e e|tn avr']ac():ﬂg to afford 1-(4-benzyloxy-3-

2- (4- Hydr meyhyidrenyl-pthanrsmholsigeeg)4- car boxylic acid tert-butyl ester: A

m xture of 4- rmrpxlolln 2- yﬁ phenol (0.99 g; 5.41 nmml) and di-tert-butyl

di carbonate (1.18 g; 5.41 mml) in CH3CN (50 nL) was stirred at RT for 3
days. SUbSFﬁéI\‘EtfHBWIn}g coh’(b@un@wb@%biatdeﬂgac%rﬂtn'gf@a%ﬁlleﬁ‘r@rm@lifat ed in vacuo and

t he resi urified u r omat ogr aphy (5i 02, CH2Cl12: CH3OH 97: 3)
to af Hl%g?"ﬁi'&?%@“ﬁ“@%yﬂ%e"%r‘%m Me- 4-carboxylic acid tert-butyl

ester (1 15 g). The follow ng conpound was obtained according to a simlar
manner: 102- (4- Bronp- phenyl ) -t hi onor phol i ne-4-carboxylic acid tert-butyl
ester

ed into both optical isoners by



0, 0=S NyO< O Br

2- (4- Brono- phenyl ) -1, 1- di oxo- 126-t hi onor phol i ne- 4- car boxylic acid

t ert - but Wwoestni7?efo a sol ution of PCT/EP2010/062552

2- (4- brono- phenyl ) -t hi onor phol i ne-4- carboxylic acid tert-butyl 15 ester
(3.60 g; 10.05 mmol) in CH2A 2 (100 plL) was added 3-chl oroper oxybenzoic
acid (5.20 g; 30.14 mol), at 0C. Thg resul ] ng mxture was stirred
overni ght at RT, and subsequently, gt ed aqueous sodi umthiosul fate
sol ution was added and the m xture sti r for another 30 m n. The | ayers
wer e separated and the aqueous yer Ovas~extracted twce with Et0OAc. The
conbi ned Et OAc | ayers were washed’20 twice with an aqueous Na2003 sol uti on.
The conbi ned organic |ayers were dried (My504), filtered and concentrated
in vacuo 'flQ4<’B°efnﬁyldxy-3-tr|fluoromethyl -phenyl)-ethanone : A mixture of benzyl alcohol

P T R e e L

244- (2, 6- hestbl or anbenzytedny) - phenyi( - mMpdipltes.i nesiibedtasthlyor | dEﬂuoP@etyl
chlor I% éﬁ@?’og(agéﬁy qif%tonp}ggllgnem?% ggdedﬂ%o mer%cr)]?r\]/\?e!s gg(?eft%d t-rll-gemlrx usréJI ting

sol uti
244- (2, 6- desbd Qindrebesiid ot yandihse Ny Hourr pfed| ¢dving-t6 aRDOKE hixtael das

RT Tho. | BRlTRTeRpRReL FEOAG S a A Py qlbfgt % o liiekquent 15,

at RT forwhbkegardRysdricdh@a,80M) filtehed, samap@ﬁserﬂmma \@@mamterraéue@le ivasvacuo,
:Rg Ej; ?258&1{%; )Oldcp lJ(ZSTQrAfc-fI;Whe ftgérggﬁy Fzél%)CI %t hexanes 1 £ §q[;[)ea or -z  tration

244- (1) 6- dierhiouys-hiatashety)-prsinetianvae phps? gg Shydrochl oride (1.31 g).
The foll ow ng compound was obtained according to a simlar manner:
2- (4- Brono- phenyl ) -t hi onor phol i ne 1, 1-di oxi de
342- (4- Hydr oxy- 2- et hyl - phenyl ) - nor phol i n- 4. -y1] - propi oni caci dt ert - but yl
ester: A mxture of 3-nethyl-4- rmrpholln 2-yl -phenol (14.26 g; 73.8 mol)
and tert- butyl acrylate (21.4 m; 1475 6F pl ) in CH3CN (250 nlL) was heated
under reflux 15 overnight. After cooI| g t RT the mixture was concentrated
in vacuo, and the residue was partbt| ad-bet ween Et 0Ac and 5% aqueous
NaHCO3 sol ution. The organic | a@eg B ied (Na2sO4), filtered,
concentrated in vacuo, and purifi/efdoby | um chr omat ogr aphy (Si 02, CH2C12
> Et20 / hexanes 1:1 > Ether) to afford 342-(4-
hydr oxy- 2Methangisulfarigyacid deacetdt3-tniflpoyamethybphemyl esteri dotaesalutipntafl1-est er
(22. 9) (4. 25 r tai r; simlar
6¢5 255 ﬁ;?jig irﬁlhb%whé?%l %ﬁ@?ﬁg}%lﬂ%d’r\% @9% 931'3%‘%’ RAffo H(ﬂ% O(r@o

manner: dr oxy- ol I n- propi oni t-butyl
ester |somdy alldoTH@422Q dedlthﬂ astgep RNy (27~ %mtpﬁdﬂl%m@)l]ai&ﬁpfrgrth@ acid

tert-buty es%ﬁlhg mi (aél')adge{]ﬂ db%sial 9%}5Fu9&‘?'8f'l’r‘)eﬂ{5‘%9lm In&ﬂorﬁj%t ?ngr 2 of

342- (4-octyl ox ropi oni ¢ aci ert ester
from(-)- gﬂ_g 46@@tryn@jayn ;fH-ézﬁ)jd (‘ﬁormb:)pn@m @GeSubsequently the mixture was stlrred

342-(4-Cc .
A2 eI R B M G5
342- (20 Helstygt vy - vyﬂfs@ﬁylvylthrﬂ)rwﬁﬂuenumml q@do\pat@mdrledcﬁl\@&@r)tﬂltﬁn@q/lan@st er
f’g?f_z l(Jﬂt g%fr%’eﬂffé(tegf il UAdUBO RO TRGAY | ARSTRET ks T AP 14 St B ihinlrGmLRYL ¢ aci d
3-{244- (2peei estbo(46-AgrBnyhickiwbanegd 3s piehny 1] - nor phol i n- 4-y1} - pr opi oni ¢
acid tert-butyl ester WD 2011/ 023795PCT/ EP2010/ 062552

The following compounds were prepared in an analogues manner:
25 Methanesulfonic acid 4-acetyl-2-chloro-phenyl ester

Methanesulfonic acid 4-acetyl-3-fluoro-phenyl ester



48 3-{244-(2, 6-D chl or o- phenoxynet hyl ) - phenyl ] - nor phol i n-4-y1} - propi oni c
acid tert-butyl ester

3- (2-{4428v062071B®BI or 0- pheny1) - vi nyl ] - pheny1} - nor phol i mefApi)rops13pt ONi C
acid tert-butyl ester 5342-(4-Phenet sl - phenyl ) - norpholin-4-yl]-propionic
acid tert-butyl ester L0

3-{244- (2, 6-Di chl or o- benzyl am no) - pheny1] jnmor phol i n-4-y1}-propionic acid
tertbutyl ester

3-{244- (2, 6-Di chl or o- benzoyl am no) - p 1] - nor phol i n- 4-y1} - propi onic acid
tert-butyl ester =0

10342- (4- Hyd - ph 1) - 2- net hyl - hol i n-4-y1] - i oni idtert-butyl
o o Rl ety ey ethanohe |14y -propionic acid tert-buty
3-( 3- E 44t2=r% 2? G?iﬂu@lo@wcmamo%) 028y bd -AmeNYiA} CAREIPRSA M- Was -daedi oni ¢
aci ert-butyl ester. i , ,

342- (4- Hy drop¥Ee33-ARIPIAANISBITRY 9P -Frd PHRBIMMOL, aty 39" rgpine megultid MiXUse t - but v

15est &5 . R4 atded M bHArs-3sABdAt Ve e1y30 miDi et hitdy iv dH,.BIL,QRO@RILG aci d
tert-butyl ester.

3-{244-( 2%&@(91?&@-@%%533}%?&%]@!% ﬁl%q:-i Tﬂe4r-e§L1'}ir-‘$)F‘B%‘i"8 HYas SHEPd
tert-but yfor@sh&lrs at -10°C. Subsequently, the mixture was poured onto ice and extracted

20342- (4- Hydr oxy- phenyl) - 5, 5- di net hyl - nor phol i n- 4- yH -Sor opi.onic acid
tert-but y}NIt@S@@?C_)Iz. Thé combined organic layers, were dried” (MgSQ,), filtered, and

342- (4- Hy ésrvevitrareli fih Vhel@y. omFat la¥idu® ReRYdurifie® b el unil BhibMatdyrsiHyo@io,, aci d
tert- but l\él ester 342-(2-Fluoro-4-hydroxy-phenyl ; nor phol Ln-4-y1] - propi oni c
acid 1@rt b@(@gxa@gq &9) to afford 1-(2-chlorc-4-methoxy-phenyl)-ethanone (17.68 g)-

25346- (4- Hydr oxy- pheny1) - 2, 2- di met hyl - nor phol i n- 4-y1] - propi oni ¢ aci d
tert-butyl ester

3-{243-Chl oro-4-(2, 6-di chl oro-benzyl oxy) - phenyl] - nor phol i n-4-y1}-propi onic
acid tert-butyl ester 0

3-{243-Chl oro-4-(2-chl oro-6-fl uoro-benzyl oxy) - gaeny1] - nor phol i n-4-y1} -
30propionic acid tert-butyl ester

3-{2[3-Chloro-4-(2-trifl uor/o—lmphsd/b@,nz\yé phényl] - nor phol i n-4-y1} -
propionic acid tert-butyl ester

342- ( 3- Hy drgysiror eyl Lty Cethadde PITRPA QBlufor6f d-(4-8EfoRWpKENEST er
3-{242-Chl or o-4- ??6%% or o-ylb)enz#:ﬁox é phenyl] - nor pr(lol [ lt%/ 4%1$-ﬁfopi oni c
35aci tP t ePapens (43¢t gt 3l Mol ior Cp(é Byl Wasi asasd frdire f743 g1 4§?opi oni ¢
acid tert piwdly bn@Hedled WOrefik 11oP 23 KORECThERZQARNORR®RE WS filtered over

342- (4- Brono- phen;q_l) -1, 1-di oxo-126-t hi onor phol i n-4-y1]-propionic acid
tertbutyl Kiesglgphr. §QZQQ®QFN”H¥%5®W%§/W?8W‘?¢-‘QLW19 A’rﬁﬂuﬁﬁﬁﬁ ?(?iut@"y‘if]s%‘%i oni c
aci d tert fasuhteeStEbrine. The organic layer was dried over Na,SO, concentrated in
3-{244- (2- Ox0- 2- phenyl - et hyl ) - phenyl'] - nor phol i n-4-y1}-propioni¢c acid

tert - but yya(gloeaﬂdé}urlfled by column chromatography (SiO,, Et,O: hexanes 1:7)) to afford 2-

3- {2440 ( 2pfrid-¢a-8EQOREBARYAYIXMharnIM@Ngd.Bgyor phol i n-4-y1}-propionitrile using
acrylonitrile instead of tert-butyl acrylate. d

3-{244- (2, 6-Di chl oro- benzyl oxy) - pheny1] - nor phol i n-4-y1}-propionic acid

tertbutyl ester: A m xture of 0
342- (4- hydr oxy- phenyl ) - nor phol i n-4-y1] - ptopilloni c acid tertbutyl ester (5.00
g; 16.3 mol) and K2003 (6.74 g; 48.8 im CH30N (100 nm.) was stirred

for one hour at RT. Subsequent@;,é—o' or oBenzyl brom de (4.29 g;

1-(4-Benzyloxy-2-methyl-phenyl)-2-bromo-ethanone: To a solution of 1-(4-
benzyloxy-2-methylphenyl)-ethanone (42.00 g; 174.8 mmol) in MeOH (300 mL) was
25  added tetra-N-butylammonium tribromide (84.28 g; 174.8 mmol) and the mixture was
stirred overnight at RT. Subsequently, the MeOH was evaporated in vacuo, and the
residue partitioned between EtOAc (300 mL) and 5% aqueous NaHCO3;. The organic

layer was dried (Na,SQ,), filtered, concentrated in vacuo and purified by column



15 17.9 mmol ) was added and the resulting m xture was stirred overni ght at
RT. The reaction m xture was partitioned between Et 0Ac (250 nlL) and 5%
aqueous NsbQOB/m@etoati on (100 nL). The | ayers were separ acegrand/ob1382 or gani ¢
| ayer was dried (Na2504), filtered am$ concentrated in vacuo. The residue

was purified by colunmn. ch at ogr aphy,.(5i 02, 0 /hexapes 1:1) to afford

e Lo (20RO B 6P aB e P AT R r Tk et d

t ert - but ypb-teshekttahodd (49.93 dhe fol | owi ng conpounds were obtai ned accordi ng

to a simlar manner: 3-(2-(4-octyl oxy-phenyl)-norpholin-4-yl)-propionic

acid tert-butyl ester

3-{244- E) ZTE%IfdubW'rn@-dohlmtmdDW@zy&b@me)j-a@b@rﬂm@]to assirpie Imaihnér:y 1} - pr opi oni ¢ aci d

25tert:-butyl ester .

3- {2448 ( 21,;‘é‘-‘ﬁ@l‘)ﬁ'&%‘-%‘é‘ﬁ'ﬁ'?TQJQ%‘WBRE‘FMT?'HB?'Bﬂbﬂt'i‘ﬂ!%ey 1} - propi oni ¢ aci d

tertbutyl ester

3-{244-(2-Trifl uoronet hyl - benzyl oxy) - pheny1] - nor phol i n-4-y1}-propionic acid

tert-butyl ester

303-{244-(3-Trifluoromethyl - benzyl oxy) - phengl] - nor phol i n-4-y1} - propi oni c

acid tert-butyl ester

3-{244- (2, 6-Di chl oro-benzyl oxy) -2-nmeth @ eny1] - nor phol i n-4-y1}-propionic

acid tert-butyl ester WD 2011/.8% °'el FP20B0/ 062552 50

3-{244- (2, 6-Di chl oro-benzyl ox @ trifl uoromet hyl - pheny1] - nor phol i n-4-y1}-

propionic acid tert-butyl este _ o

3 Lo 2y B3 me - phey P B cthaRone T B Solion ™ YfH14. QL oP! on €

53-{213- ( Beﬁ?&d&&%rﬁel@%@’{&yi}@ﬂ%ﬁb%xi2.891@?)513]1' Arid By CHYOL Py béldedt, Y1} -

propi oni c ;acid tert-but ter _ . :

e (24d- (29SO Be? 151 - B GA- pMbiy 1§ %- FBFRY! - A5 priBTPRYELY 1) -

g{ (2)p:vgnLCtrﬁIGbl@Teﬁdnelefdhbteﬁﬁﬁ .eilrmL; 61.1 rgnrlng)l). TAtle re]sulting mixture was s_ticrjred at but vl
- Met hy1- 2- (4-qct yl oxy- phenyl ). - i Nn-4- -propionic acid tert-buty

oster 10508 & s Ry S BERS RO £ B oREionen S bipe ¢ ool 3

t ert - but ypoigh.€The mixture was allowed to warm to RT stirred overnight. Then the mixture

(2L B M Do b el oy BTEL BE02YL X0 RREDN e TRERRGe! Rick, Y1)

i,-S{ 244- (2akal Sire; Gjrrebugngscfvg,nziué@uybna- o&ideawted hidnydduoTes piekd nt--y 1} -

propionjc acid _tert-byt ster

3-{244-( 2,L’%Qﬁ%(ﬁ136m8{h%€$|}e}yam%}3@@9ﬁéqEﬁ‘é?i?911)11%919&] - nor phol i n- 4-y1} - propi oni ¢

acid tert-butyl ester _

LS N TR FaomsErcolaPyR af Bpained Beoaing té b A mdnngr POt ! N-4-Y 1+

203- {Z014- ( 24 Benayiexf-3tmuthoxyptienyl) 2<bnondo-8BiaRphe pheny 1] - mor phol i n- 4-y1} -

ropi onic id tert-but er .
D . (SMEThsnasE PR A TG RTIme-are A B LRI ANREN 55195 413 - pr opi oni ¢
aci dht far t Mzmaldesaﬁbﬁirc&ci&Mz-_(bgorﬁblmwlﬁz-lt:hid‘rbkmreﬁyeédwd - benzyl oxy) - pheny1] -
mor phol i n- 4- - P[.0pi oni. id tert-but este
7550 1 9aa. MstiaileshiSRIct] I beomBrase BELd By SR ahemAERIPr) - mor pho i n- 4- y1} -
propi oni c148iBénkzgloky phieyyl)2s8réfo-ethanone _
gr gFZJIél%l I( 2-2_ !oﬁwro?g-f%’-E:%{g{rc';,%‘-’ré‘g’%%%hé%ﬂ-z¥f'ra°n)§>yr?e- phenyl] - nor phol i n-4-y1} -
3- {244- ( Sairomd-18 bydmax)ripiezyhletiaiaiol i n-4-y1} - propi oni ¢ aci d
tert-but est er
3-{244-( g 6- Di chl or o- benzyl oxy) - pheny1] - 5- oxo- nor phol i n-4-y1}-propi onic
acid tert-butyl ester

30 2-Azido-1-(4-benzyloxy-phenyl)-ethanone



342- (4- Cctyl oxy- phenyl) - 5- oxo- nor phol i n-4-yl]-propionic acid tert-butyl
ester

3-{244- ( 2y6-2Di1ohbmE0- benzyl oxy) - phenyl] 5, 5- di met hyl - norgmareroA62533 - pr opi o
nic 35acid tert-butyl ester

Cort-but yT G FRUeRS ALY %‘%M@%gé@y 2548 G658 Fmdf i

51 CH,Cl, (300 mL) and water (30 mL) was added nBu4NBr (1.51 g; 4.7 mmol) and

3 {044 (2 GRDIEH 3 P BRI P Rae b ke £ & P R L ) - opi o
3[2,2-Di n‘lﬂfhél)oigeﬁﬁc( hyecivis mashphiavaitdr) dred pReiSIO), 4itgddd- Sid poruentat@diial
tert-butyl ester :

53- { 2%- ( 22N 18 PEOE 4 7EIdY-d- (B gAY igPES (#ERMY: nor phol i n- 4- y1} -
propionic acid tert-butyl ester

3-{242-Fl uoro-4-(2-trifluoronethyl-benzyl oxy) - phenyl] - nor phol i n-4-y1}-
propionic acid tert-butyl ester

3-{244- (2, 6-Di chl or o- benzyl oxy) - 2- f | yoFog pheny1] - nor phol i n- 4-y1} - propi oni ¢
10acid tert-butyl ester

3-{244- (2, 6-Di chl oro- benzyl oxy) - 2-trifllyor t hyl - pheny1] - nor phol i n-4-y1}-
propionic acid tert-butyl esterg O _ o _
342- (4-Cctyl oxy-2-trifluoronethyl Sp@ - nor phol i n-4-y1]-propionic acid
tertbutyl ester

153-{244- fv% rPsﬁﬁBRncOac? gt&MJan@PQ3Mh&’6%)rﬁéiﬁﬁ%nyi@§@?0ﬁ‘$ 3-ghitibh-dpr Opi oni ¢

acid tert ester requlrre

2- br oTﬁ)nemW@n;eslﬂmeCcaﬂl(bﬂxﬁ? hrcenchgtel i AHdheramehymbgnyl aies 33,95 Ui To
I L O R g b A e G e N U A

hydr at e (829 mmpl) IWM@tqfééﬁlmh)nﬁheﬁwlhlﬂ@ mmtyrqwaﬁ etirred atl B dor(2-6rhovrshour) 20
and subse r t\0 re was
gtgﬁéhhgntgn?éegg*ggngﬂﬁ FERC a(_w’| @ HEP P 291Gn 10 RT, e>$te tl @‘tH

partitioned betwe wat er . "ayers wer e 'separ at
or gani ¢ | ByAc. s cambigd(eersOsyersivare waged Wﬁuwétﬂﬁdiﬁwﬁr(MQ(S@d ﬁ't@efa@uo The

resi dye Wgﬁd Bbﬁdie%tf@dt?ﬂ vS&JoU ?&ﬁéﬂlﬁv H%Q&IV o(rﬁ' é}?@ (Wﬁﬂféad b@atghford the

product : enzene sol ut

2,2,6, 6- tmth@r@ﬂui@nmfﬂf&wm ih%g(% enmol rrrwatew(mmL) Thdlrg%\dilr\ge@xilﬁeTHF (40
i ) was a%@‘ﬂe@teﬁ%n’d%f' QAuLor r%b'ré Affer QS&IFH&Q@ F\(T5ﬂ?a V&iatllgs @Qrenﬂéilr{o%e?

mol ), at - reaction m xture was stirred m nut es | owi ng
t he terrpemavfiﬂué artsl H@ar@ﬁldge:W%ub@'émﬁtbque@ EPhve |aaﬁ vmterz ,Ihe organic

di chl or o- [Ja}/gﬁ W @/@E‘ﬁé?ﬂﬁltr( Wate? cﬂl’edssl‘g’lgéé ﬁﬂ@érl&d afll %?r%eYl?rgte'dr?n ud Fhdl) was

added at C. The resul tlng? m xt tirred ours.

Subsetflientasiduepias purified by go urBlm cm@npiogrﬁm» (Gl 122 2l @tiordropivpResuipric t he
resul ting, t &S The reaction was quenched by
t he addi tlgﬂl’jl)&o rgnys@tstﬂlﬁg(%rg@%a ueo nzpe{fé 15;‘)%'9&“ on, at -50C. The resulting
m xture was extracted with Et20. The conbi ned organic |ayers were dried
(Na2504), t ' VATHEY f.d the crude

2, 6-di chl g&%@%@ CO@@Q erééé\iﬁ was re ?Qﬁé&l \gled in MeOH (100 ).
35 SubseqN@HM"PSUNBE!H@C(¢4$5WQ"Y'3%“EQr%ﬂhﬁf)yl\ﬁﬁ?radded in small portions,
at 0G5 Af Ivl%ﬁhatrié%uﬁgﬁi'ctdc@d‘4léﬁ<$raﬁglﬂill:ﬁio?o-fph§n¥“é&tté&f e was allowed to warmto
RT and stirred for one hour sequent | he m xture was cooled to 0C,
wat er mszé&mroaﬂwme?@)%ﬂ*lﬁmma’@/ EP2010/ 062552 52 the MeOH evapor at ed
in vacuo. To the aqueous solution was added a 5% aqueous NaHCO3 sol ution
and Et 20. The | ayers were separated and the organic |ayer was dried
(Na2SO™4), filtered and concentrated in vacuo. The residue was purified by
col um chromat ography (Si 02, Et20:hexanes dy7 followed by 1:1) to afford
(2,6- 5 dichloro-3-ethyl phenyl)nethangl ( 11\”_%) To a sol ution of

(2, 6-dichl oro-3- ethyl phenyl)rret hanol 85 mml) in Et20 (25 nl)
was added dropw se PBr3 (0.47 ), at OC, and the resulting

m xture was stirred overnigh - ubsequently, water was added, at 0C
foll owed by EtO0Ac en 5% aque NaHCCB. The | ayers were separated and the
organic |l ayer was dried (Mg504), 10filtered, and concentrated in vacuo to
af ford 2-brononet hyl-1, 3-di chl oro-4-ethyl- benzene (0.57 g), which was used
as such.

(+)-3-{244- (2, 6-D chl oro- benzyl oxy) - pheny1] - nor phol i n-4-y1}-propionic acid
tert- butyl ester and

(-)-3-{244- (2, 6-di chl or o- benzyl oxy) - phenyl ] - nor phol i n-4-y1}- 15 propionic
acid tert-butyl ester: Racem c 3-{244-(2, 6-di chl oro-benzyl oxy) - phenyl ] -
rmrphol | n- 4 yI I -prop| on| C aC| d tert butyI ester (7.1 gram was separated

o o o o o,




M The foll ow ng conmpounds were obtained according to a sim/lar manner:
53-{244- (3, 5-Di chl oro- pyridi n-4-yl net hoxy) - pheny1] - nor phol i n- 4-y1}- propi oni
c aci d t ewp-2butozb79sst er PCT/EP2010/062552
3-(2-{441- (2, 6-Di chl oro- pheny1) - et hoxag] - pheny1} - mor phol i n-4-y1) - propi oni ¢
acid tert;but
37 2445 ( 22 Ao B B R Y IEADa TR BRBPTSRUL A s B3 67t Gei o
tert- 10bnimdl) BSTHF (100 mL), was added dropwise a solution of 2-azido-1-(4-benzyloxy- _
?eli tzf)lﬁt §,|2p@§r1yé);rert#1acnrgn8r(83 Bgnz%%oi(mmcﬁ) mnﬁ}fl (58%{ %h trb_ é_ 3?%% nﬁ)lxtu é \(/)vglsC aci d
3-{244- (ZFt@Fﬂdoaitwe-fﬁrezmmin e zybspyntyhEnyrs BT phiedroaftet; wader (BOOALRNI ¢ aci d
tert-
153- { 2ha” 025 2NPrPavRayNEDHoalUHon (§RELN AIErS aHER PRrSSAEGI TR RIS - or opi on
ic acid tere‘crdnuirey\haesdndeTd@enlrr@twm sved k(e%el@uldrl @ht avashpy Witi MeGHY The met hanol
was prepa led as fO”OW?FE ‘I(;o a sol utldga 4- di chl or%%rldl t% t.go m.;
27.8 mol ;‘ "Be WeE cpreiaiedwg ragy el %5%’%‘8'”8 LUPAYT IR A e98Y3 ni;
2. 00 o1/ dith nCHkEL. hafpéamﬁtﬁhéwldagmeneye@w&remnéd (I\QTQSGZ)S(ﬁJteFEheah@SUI ting
m xture was_ st bsequently n of et hyI
Chi or of or fareenraled yacuedo sddaseiner)-Hrserpaonipronndiel Bould i o
-78C Hnd the m xture was stirred for another 1 h at the sane terrperature
To the resulting m xture was added 5% aqueous NaHCO3-sol uti on, dropw se, at
-78C. The m xture was allowed to warmto RT and extracted with Et 0Ac. The
organic | ayer was dried (Na2504) and 25 cancentrated in vacuo. The residue
was purified by colum chromatography (5i 02H Ey20: anes 1:3) to afford
Ta-a sol ution of

2,4-dichloro-nicotinic acid ethyl est . o i
2,4-dichloro-nicotinic aC|d et hyl est .35 g; 10.68 mml) in THF (50 nl)
was added dropw se dii y n r|de (32.0 nmL; 1.00 nmol/1 in THF,

32.0 mmol ), at 4C. After 15 m nutes the ice-bath was renoved and the

Ceact i on A1BaE¥EMIng rdeodyioxy sleny!) phaseb: o gleeoled B gUBRRNSIN qlrte
resul ti ngppamd-4L(g-o %%%x?%ﬂ@ﬁf’;ﬂ}-étﬁh@&we‘ BeviRgU oamhrpay frl EiM%@deﬁ]‘L‘}V%ﬁ@ 5%

agqueous NaHCOB an | ayers were separated and the organic | ayer

was di3 edCﬁl@é@@@@)mla)n\da%éﬁ@%w%y@m%(%%l% 4l e me’sql)d&étewﬁg ”EJD'#‘Pﬁ ed by
col um Chff%”ﬁ:tquarﬂ@ﬁ/mé tdrhARd Qﬁ'd(eiﬂ@smlgetulé diited@ftbProthér £ hours at RT.

di chl oro-pyridin -met hanol (0.4

353-{244- EEbMIUSFW errfﬁaﬁwrl BBHE'S?I Wﬁ?)CDB'ﬁén%gf’]rl Fﬁ)pp%cﬂrﬁan@rBVﬁfﬁ 8@(9@ oni c
aci d ter t 18815 YhmEI$aE adddifin/sAtlidoffdns bmﬂeealﬂnémmramd%%wh nheidigpol was

prepared as follows: To a solution of 2-chloro-5-nethyl benzoic acid (2.05

g; 12.2 midiopr iand thereatign MW@QW§MTE%WGMBWtW@ W3R IWENCheds added
BH3. Tt cithl1ex ah@edﬂ@‘ﬁi@ﬂ-g@%@) a2d° Cpaﬁa- stitdd @t RTOlo} 10RQRWIRE rédtdon

subsequently stirred hours at 60C. To the reaction m xture was added
1 M aqueo(¥* tyfe| wsserneentratgd imracugrnd the reeidy Wﬁﬁ@aFﬁt'Q'ﬂ‘Eﬁ betgsn &PAfed at RT

for 10 m pud es. NThEueQRUINAOH, Minst WreINRaFRNGRBL HAGEdNDSTAC Uiteld t he
resi due was bSparti '?luoned bet ween Et 0%(? andﬁg%a ueous S\laagsccg SO|eUtI on. The

or gani c | &9rseniialed it vao( frdedified quql@%%f‘ro'@ﬁﬂ)g&m&éﬁﬁa?@f‘q)ﬁp g¥8uo to

afford the. Héh@ﬂé‘rﬁino(ﬂ?] loxydHeRb)e@anes@d.58%)such in the next step.
3-{244-(2-Chloro enzyl oxy) - pheny1] - nDrpholln 4-y1} - propionicacid

tert-%’%tyl ester. The required (2-chl oro-5-ethyl phenyl)net hanol was

prepared e fc;hewfngldom@una'@w@remb&a.@&ﬁﬁbc@w. @& SMilhd ABnRfr: et hyl
5- br ono- 2- chl or obenzoate (4 1 nmmol) in THF (100 nlL) was added

I|th| um cHTEEﬁ']ZM@"('Q°'i'2(4gbr°B‘@ ahqny&stham! Pd(dppf)C 2 (0.82 g, 1 mol).

SubsequenQl%nzyﬁm,ﬁb)qtmt&nwﬁ,xgwegw qu,arlz,?c anddg Zoljutl on of '?'Ihet hyl zi nc
mrol ) was adde ropw se. e

i n heptane
reaction %éﬁ'ﬁy@%% 1A rhaneyioxy-2cmrthw-ehenyiyethamobht . The resulting 15
reactgmn me@myenvms 1C(QCBéi‘ﬂyfoQY'31|Q@tlﬁﬂ‘-‘éhéhi/l ﬂ{%n‘Mth Et20 (300 ni).

Subsequent M aqueous HCI so] ution was added carefully. The
| ayers V\e?geé’é]é@%lf‘%ﬂ 4MZVWéY§rt§'£'HPE°m8 FPRB%V'HPV@H% Na2504), filtered,
and concepigetz@@mifoM Lbbnzg yI3efmietHik VIﬁfenDl)fétﬁérﬂﬂ ZbBeﬁz@Ilélﬁﬁlo 1-(3-

chr omat ogr aphy (51 02, t20 exanes 5: 9 to afford ethyl

2-chl or o- B%ﬁﬁ?’%@h&%ﬁt hanok1 g). To a ni trogen purged solution 20 of
ethyl 2-chl Béﬁzrﬁfoeﬁtafhmbf-nqsairsmmpﬁ.duﬂ2739) gahpl i n THE (25 L), was added
di i sobut yl aI um ni umhydride (14.11 m; 14.11 mmol) in toluene, at -5C, . The
reaction m xture was allowed to cone to RT and stirred overnight. The
resulting reaction mxture was cooled to -10C and a 5% aqueous

NaHCO3- sol ution (10 nL) was added. The | ayers were separated, and the
organi c | ayer was dried (Na2504), 25filtered, and concentrated in vacuo.
The re5| due was pur|f| ed by colum chromat ography (5| 02 Et 20 hexanes 1 3

g o~N~ ) A AN v Y Y



WD 2011/ 023795PCT/ EP2010/ 062552
55
3-{244- (2y6-2Di1ahbws0- 4-tri f | uor omet hyl - benzyl oxy) - pheny errmreploebissz 4-y1} - p
ropionic acid tert-butyl ester. The r®quired
[ 2,6-dichloro-4-(trifluoronethyl)- phenyl]nethanol was prepared as foll ows:
To a solution of 1,3-dichloro-5- (trifluoronethyl)benzene (4.73 g; 22 mol)
in THF (40 nL) was added n-BuLi in 5 hexanes (8 ni; 2.50 nol/1; 20 mmol),
at -78C. The resulting m xture masttirred for 15 mnutes and poured onto
dry ice in THF. The reaction m xt %ﬁﬁ acified to pH=3 (with 5 M

Wi

aqueous HCl solution) and extracted tHt 0A he organic | ayer was dried
(Na2SO™4), filtered, and concenir ated uw0.XxThe residue was purified by
col uim chr omat ogr aphy (Si 029+ 1@ bOH 8:2) to afford 2,6-dichloro-4- 10
(trifluoromethyl)benzoic acid (©@.2°g). To a solution of this
2,6-dichloro-4- (trifluoronethyl)benzoic acid (1.7 g; 6.6 nml) in THF (20
m) was alNethanesoffanice acikbl A-(DhenrdyldroingrithydioxyetylER-tiiflugiemgthylhol/ 1,
13.3 ; . LYoy A SAlL fei J P t d

over ni e Paerd FEten MEHIRRIKGHL oo HOfc GRSl BB BREERIE LEF 50

m), at 0@ 79@dmtried was disspivgd i oeozamias (26imik)ed hat reRIitind Bnixtore wes ni nut es.

Th | t.4 ' ' t RS
part 1 onc BAELEn e’ B BRAERTEEPIARE, EL MR HBANRANE riaGieldpets
separ at ed0gndrehierroed)arecipithigyeas orlleciediydilifaiops@aghed with &t-6d andded

concentra i ug. snkRe | I f by - chy raphy
(5102, £ JosrRel@h 4L\ SRk HRINERSBTC 268 4 AR L ATR A0

[ 2, 6-H0 chethyb-34rilluarombinglkRhresyhestephe @y white 20lite{26070D) Which Wds usdd ed was
used as sg% in the next step.

3-{244-(2,6-Dichl oro-4-iodo- benzyl oxy) - pheny1] - nor phol i n-4-y1} - propi oni c
acid tert-butyl ester. The required (2, 6-dichl oro-4-iodophenyl) net hanol was

pr epar ed I : t] -3, o= di i odobenzene (2.72 g; 10
mol) in ?ﬁ%&?égpﬁﬁ?"&ggﬁﬁigég‘ga%Tg FU%?Hﬁ?ﬁ@%ﬁ@%y|anide solution in
THF/ hept aNethanesulfenicaeid ¢42-benzdamino-2-hydronyi¢thyl) Biflyarotphenyt este8C. The

resul 14 ngp L ALY -5 b J 8C )| ntly a
Soi ut | o MPAdFIfOR stid bEhehphahiie-Ibhro sty fHenBRERAURIEEIET >

- 78C. TheZ2Bengytamigorle@cahlone-qimethoxy-phenydr-ethandl f or 2 hours at - 40C
Subsequently, the reaction was quenched by the addition of an 5% agueous
NH4ACl solution, at -20C. The resulting m xture was extracted with Et20. The
30 conbi ned organic |ayers were dried (Na2504), filtered, and concentrated
in vacuo. The residue was purified by col um chromatography (5i 02,

Et 20: hexanes 1:3) to afford the 2, 6-di chl oro-4-benzal dehyde (0.7 g, 23%.
To a 4l ution of 2,6-dichloro-4- benzal dehyde (450 ng, 1.3 mml) in MeOH
(15 nL) was added NaBH4 (72.14 ng; 1.9 mmog), in small portions, at OC
After the addition was conplete the m xtur 35 allowed to warmto RT
and stirred for one hour. Subsequentl XBure was cooled to 0C, water

was added, and the MeOH evaporat ed i uo. To the aqueous sol ution was
added a 5% aqueous NaHCCOB solon @nd
Qe \We

t 0OAc. The layers WD
2011/ 023795PCT/ EP2010/ 062552 re separated and the organic |ayer was
dried (Na2SO4), filtered and concentrated in vacuo. The residue was

purified byAroipoddrd-benzyhexyorhrenyllyprogprna-oll Aceixibine ot (blenzyloxy-pbemy!)-
2,6-dich -4 | (0. i - .
(2,5 LR EBRRERYY) FRIERN, Ko W sk, PESIRRIMEE. .

5t ert - but gyanédst €33.8 mL; 269.8 mmol) was stirred overnight at RT. Subsequently, the

3-( 2.‘é§.43é&@ésgrt%i@%}tﬁ_%?ﬂﬂ;‘z{y@e{ig‘?ngribf‘snk’emdv% IR, PARMAL) reTRIE Mo i 1) -

pr opi oni ¢ acl
3- (2- { 443THE-(CHO onlg- Bhe Iresmitimgpsaiutipn ) wasr agsdy drqphndsey 19 anmixture |df fithiuny 1) -

pr opi oni ¢ J: = putyl r - - -

103" (2 ( 418D R d7 SR8a mmal) in THE (200 ) The seeing mixre was o o
c acid teheatbdityideegefarx for 2 h. Next, the mixture was cooled to 0°C and treated

> 2L 4055 ol mRNERU PRER AN BBV NEOREBNAL), Brdwaldr @GRLENI € aci d
3- ( 2-3®43Thereatgrahe mMikiore Was peateduypeptedny 19r-1fomplutsisi nodeq ayaiprtoiToni ¢ aci d
15tert-butyl ester

3-(2-{443-(2, 3-Di fl uor o- pheny1l) - pr opoxy] - pheny1} - nor phol i n- 4-y1) - propi oni c
acid tert-butyl ester

3-(2-{443-(4-Chl oro-phenyl)-allyl oxy] - phenyl}-nor phol i n-4-y1)-propionic
acid tert-butyl ester

203-{244- ( 3- Phenyl - prop- 2- ynyl oxy) - pheny1] - nor phol i n-4-y1}-propionic acid

Y .



57 follows: To 1-brono-3, 5-dichl orobenzene (2.50 g; 11.1 mml) was added a
solution of LiCl in THF (44.3 niL; 0.50 nol/1; 22.2 mml) and Pd(dppf)d 2
(0.32 g; Wocddimoretos. The resulting m xture was cool ed t @cTiPeh1ancsaz
solution of nmethylzinc chloride in TH® (11.1 nL; 2 npl/1; 22.2 mol) was

added dro S equenptly the m xture |y heat ed OC for 4
nour s. af ErSS quPt R SEIORT, SnspaneBeRIEd voai Eie PRk an dUaTahBY t he

| ayers webdumaparramed)gréﬂm @@aneOHaverafivas 1dAmeDd-Z-MISEMY loxfphesyed and
concentrated i The residue was purified by colum chromat ography
(Si 02, he?%ﬁ@gﬁdig%¥£59 5:5) to afford 1, 3-dichl oro-5-net hyl benzene. 10To a
sol ution of 1, 3-dichloro-5-net hyI-benzene (0.95 g; 5.90 mmol ) in THF (20
m.) added dropwi se a solution of n-BuLi in hexane (2.4 nL; 2.5 nol/1l; 6
mmol) at - 78C. After 15 min at -78C, the resulting m xture was poured onto
dry ice in THF and allowed to cone to RI overnight. Subsequently the
reaction mxture was acidified with 1M § ueous @ and extracted with

CH2C 2. The conbi ned organi ¢ 15| ayersywe My504), filtered and
concentrated in vacuo to afford 2, d o Ioro- 4- et hyl - benzoic acid (1.35
g), which was used as suc aosohuti on of 2, 6-di chl oro-4-nethyl -benzoi c
acid (1.35 g; 6.58 nmmol ) i F (13.5 nL) was added dropw se a sol ution of
BH3. THF in THF (19.8 nL; 1.00 nol/1; 19.8 nmol), at O0C. After conplete

addi tion ﬁtmerrz?e%hbng(mehtzyro&ymnps@;rsﬁlamdﬂr A eliktdde of 210arﬁmer2n(4ght

Subsequent | he m xture was cool ed to 0OC and 1M aqueous HCl (40 nl) was
added fol P%r\‘/@/d)xéﬂ‘éf‘y')lgoﬁﬁrﬂrz By1E629; 1DameY.. benzaldedyds SOWSr B'Lsebér at ed;

the aqueopidipyrg pQESIUéﬁ’é‘stuﬂ‘inWa&B (&04Q; 02aGnhbgirCRIRhE @S ALIRAS RedtBYEr S were
washed with brine, dried (My504), filtered, and concentrated in vacuo. The

resi dle wHBIGsUENYX Bda Reasoptarnartar ket Hpraighty SuBsespenty. 20¢ Wexewas: 2) to

afford 2, @ool&?ﬂi Rh'a‘HHQhélsmédW\Ia'sF}@ﬁl'&yed mn\'%'fchén'ﬂ{e Ke@rdﬁ@ \/\ga)s suspended in
3-{244- (2- | or 0- 6- et hyl - benzyl oxy in-4-y1}-propionic acid

Vert - buty MOBH 610 mikic eGP 55 M1 GPBEd. SlIyARSHei T raPRaABIo ha

pr epar ed FértlBﬁ\I\n%QWAfterTfPueaacﬁﬁlldrIt\Iv% c@ﬁug%télfr@rrﬁm@ree\mymﬂéeltdﬁwdﬁd(1 8 g,
10. 67 nmo repared according to U52007/1 97621, (see al so W2007/ 85556
and U56386WEep) for ﬁ’”%@HV %@SFS@PW) thpeldeQH duzp I‘%‘ESPI@d("i VaguQy: Theoregiduempl ), i n
snal | 1por Wa@Q)%rtlt%he@@etv@éénelitzbhﬁncﬁ@% bh@ébuwaﬁaIQQGP' Bhe ofd2RidMayblihas Was

al l onwed to war and stirred for one hour._Subsequently, the m xture

was cool ed”?‘b(N@S%tfétﬁr%énéd%de”%ﬁd i agup H hey Esistug: wes ipHrieet B, To t he
aqueous  SpebibinhOBhrdRatRFSINE ge.éﬁ 860 HexahBHORB &P lgHk @rbea@ﬂarﬁrngéﬂ:34 The

| ayers were separated and the organic |ayer was dr| ed 35 (Na2504
filtered QWVMMIPQHW')&P@HWQQI&E&BQ )-The residue was purified by col um
chromat ography (5i 02, Et20: hexanes 1:7 followed by Et 20: hexanes 3:1) to
afford (2- chloro-6-ethyl phenyl) net hanol (1 2 g)

2011/ 023795PCT/ EP2010/ 062552 58
3-{244- (2- Chl oro- 6-i sopropyl - benzyl oxy) - phen 0 i n-4-yl1}-propionic

acid tert-butyl ester; The required ( or o< 6- so opyl - phenyl ) - net hanol
was obtained froma NaBH4 reductionr o hi oro 6- i sopropyl - benzal dehyde in

MeOH,2hi ch was preparéd in a siml| & manner as

2-chloro Y 2. -
53-{244-(2%5{%' @?4{‘6 )) i gp'?g"p"y') 'B F&yﬁ"gxs;/on%h-lecr)]? OIU#IC))prg ?er?zyllaryl © - propi oni
c acid t eﬁf(4-@gwgqu@ge@yl)—et’r|ra@olr(ézlﬁﬁ) ige@3.3 mmol) and EtzN (9.7 mL; 69.6 mmol) in

(2-chl orog | =P I

reduction gq?é%géﬁrgﬁ'g}(’\@-scyc ooarPng Pa%gr)llga deﬁp’ﬂg’lc’?ﬁ%ﬁﬁﬁﬂ {ngh‘ﬁ./as
prepared BH-6ammphin &H.GlatdemLasatX° EhAdenl Goet aIyQ I@ehhzae@télloydexture was

3-{2 e I h I I rQRi oni c
acid 10t er%‘t e \ﬁfeHsﬁgt)%éﬁ]e rﬂéﬁl(m)n(l'g ﬁpﬁ%(ﬁ%%_ -vfgggbgt? fg}%ﬁ}gﬂ@ltﬁgrret hanol
was obt ai n@@ntcr lemrawmmwrﬂecmé% eauesfus2NaiCor @otsmpeodmoyl(l\lay@@ahladehyde in
MeOH, whi g&eﬁéﬁﬁ?%aq’p@%ﬁ%h e Fesilil haE JEBAVES iPS-propanol (250 mL) and KOH

2-chl or o- enza

342- ( 3- Beffz3f go{X/a (GO ERS andﬁqdhiﬁhee resplting Imigigpivas B TelcdtdR T fartl-howr ghd est er
342-(3- @%Mds%ﬁ%erﬂﬁe&iﬁoe tP%'-IécH’UP'JaBué‘ 'Vﬁle] ﬁbﬁ@%ri%ﬂ%ﬁ Vi gartt férIedeétWeeRSt er

153-{243- | or o- enzy oXy) - pheny nor p in-4-yl}-propronic acid
t ert -3Gut FtOAsaRt 0.5 M aqueous HCI. The layers were separated and the organic layer was
3-{243- (2- Chl or o- benzyl oxy) - phenyl ] - nor phol i n-4-y1}-propionic acid
tert-butyl ester 3-{244-(2,6-Di chloro-4-prop-1

-ynyl - benzyl oxy) - phenyl ] -norpholi n-4-yl}- 20 propionic acid tert-butyl
ester. The required (2, 6-dichloro-4-prop-1-ynyl-phenyl)- methanol was
prepared as follows: To a degassed solution of (2,6-dichloro-4-
|odophenyl)rrethanol (3.00 g; 9 90 rrrml) |n Et3N (80 nI) in a mcrowave

o 1l o~ 1 ~ AN - ™ 1 A~AA A S AN S 7 N S o



onic acid tert-butyl ester. The required

(2-chloro-6-trifl uoronethoxy-phenyl)- nmethanol was prepared as follows: To
a sol uti omoeh11222798, 6-t et r anet hyl pi peri dine (2.35 m; l1#cTtmrediposssTHF (25
m.) was added dropwi se a solution of 3-BuLi in hexanes (5.60 m; 2.50

nol/ 1; 14 78C. The, resultjng m X tirre 20 for 60 m n.
o Tac “wiEred et bordirgud NEEER RO R oBed W0 Bond bdheled Eridsibonzone
(2.50 g &Qaﬁ&dmmér)zyl 6-(d-bEtylod P phdnyl)-merphalitd®adnd (P8 S8 wHdh waBGsedfter 2.5
hour s, ‘%bP?g/FBéﬁéw m., 19.11 mmol) was added dropw se, and stirring

was cont nﬁ%ﬁ“ P30 min. after which tine a saturated aqueous NH4CL
sol ution was added foll owed by the addition of Et20.. After 25 warmng to

RT the_ | ayers were separa ni ¢ r was washed with water,
B o % NS B 0N R e AT S A S TaRd ael due. v
di ssol ved4iBendgléi(4- BEomh)ohanyll)Mbﬁo(nds%eg, 38.16 nmol) was added portion

w se. Aft r CO%%E tlolg g was allowed to warmto RT and
stirred f Y WP 83ZY SRR En|orp %ro €5 nL) was added and the
vol ati | es4¥E€rﬂyr0-(T4}bédzyld51xwammthyBﬂEtr% rabtpHoinagioaeus NaHCO3 sol ution were

dded, h ted, .d Na2504 filt d d
e PSR SKES YR SRR o ah2500 . 11 Tered an
trifIm)romdmyw%bényﬂwox]P,BJﬁmhbkﬁpﬂa@nyg) motphelin-Bameused as such.

3-{244-(2 | or nz hoI| 1} - pr opi oni caci d

tert- butyft%ﬂq‘%?ﬁ' ?érdﬂlﬂ Qﬂtg\n %"&Qf’ﬁ? %?')‘Xmet hanol was

pr epar eFI 4 FBenzgl-6-(- bémloﬁppﬁenmj 6Hmethylahorbhilines - ané met hyl benzoi ¢ acid

b ThE (A RS el oo TEmatRi T SEn8C Dpon compl et e addition ihe

resul ti ng4m9fizyre-(MBIoh@at-mdtmmquuhehylf)ianhomﬂ&ibl/ 023795PCT/ EP2010/ 062552

60 fo 3 ently, the tur s,cooled to 0C, 1M aqueous HC

(30 o5 AL VB oyt R e eh a8 v eq for 10wt 20

(100 rrL) Ths fald@ing cahfholings Wensestsaites sccd ptesdmildh@amigaohc | ayer was
washed with 1M aa@eogg)kqb%&é# 5|%a uggﬁzg NaHCIrCT%i ég‘i%ﬁ a(pd Pﬁé ne, dri ed

(Na2504) , mr‘*”ﬁ”&? ”&rﬁi" t‘?raﬂjéﬁ‘ggn GAUYRSHE oLk P gptead of 1.

(2- chl or oeduivaédity] - phenyl ) - met hanol (1.80 g), which was used as such.

3-{244-(2 | or | ox n y1} - propi oni caci d
tert-but yﬂ%ﬁ%fﬁ al'ﬁeé raé‘éftﬁj&@@% &@Pﬁ '}ﬁ]}‘rﬂl FQI grﬂﬂe) net hanol was
pregﬁ@d #iBenzyl- sr:(Z-anwmﬁmgdrdaﬁ pi@iyll )I-l’ﬁefbl'fdllh-3-one

2 oro net = n - Net han .
(03 2aa. PR BN R P Remdlperebelssen- 4- y1} - pr opi oni ¢ aci d
tert- butyl ester.
3-{244- (4- Met hoxy- benzyl oxy) - phenyl ] - nor phol i n-4-y1}-propionic acid
tert-butyl ester.
3-{244- (2- Met hoxy- benzyl oxy) - phenyl ] - nor phoIOIn 4 yl}-propionic acid
tert-butyl 15ester.
3-{244- (4, 4- Di net hyl - cycl ohexyl oxy) - phenylH rphol in-4-yl}-propionic acid
tert-butyl ester.

3-{244-(2-Difl uoronet hoxy-benzyl oxy) yl] nmor phol i n-4-y1}-propionic acid
tert-butyl ester.
203-{244-(2, 6- Di et hyl - benzyl - phenyl] nor phol i n-4-y1}-propionic acid

tert-butyl ester. The required (2, 6-diethyl-phenyl)-nethanol was prepared

as fopd Oy, a8 d“z“w&w é)%em%hﬁy&#bkw éﬂn’f;f?m'ré%xéﬁuéé5TQQ Qixtré 93 ol )

and p-TsOH ( In tolu was ad 1- am nobut ane
(16. 5 m_ 219mnq1 Bylzylwaof\ee.\zh)rlethangl @OXROW: 632v6a§1f’@t|)| Fabld(18t82RmLf 97124

hour s, t (o] i r and
brine, dr| él\laz%o&( Pﬁ'? eéngdmaegﬂdq (%:%(%gﬂ' t\?i% %H%Jg%lgét%%é?%m
butyl - (2, ehlaiil qqo%rrtbeﬂwlmméhé)t bﬂwﬁn@hewuymggylxturw@sgadipwecﬂ ghwarm

butyl - (2, § Fl*rfér{aoétﬁrefae&k\‘r# P@eag sﬂﬁ%]éb]% éln&(g)ncgntr eéﬁ‘n gHBjo) 'I*h'é rE's‘| u§25 )

was added dropw se sol utfon esium brom de I n 4.1 m;

3.00 1/ was mr@ecﬂnﬁw fJasht Chrw@;togmnwr(sﬂ% EBtedicl it rafipeds /\(:[arfﬂft@néxdoxyne
reaction ours. The reaction mxture
was quencﬁg%)@]yz(g*{ggx a%gr\{ofcg%@%?rﬁ-ﬁeé%gé 5(gous NaHCO3- sol uti on, and then
extracted with EtOAc. The conbi ned organic |ayers were dried (Na2504),
filtered, and concentrated in vacuo to afford

butyl - (2, 6-di et hyl - benzylidene)-amne (1.10 g). To a solution of

butyl - (2, 6-di et hyl -benzylidene)-amne (1.10 g; 5.06 nmol) in water 35 (20
m.) was added H2504 (5.00 m; 93.80 mml ), and the resulting m xture was
heat ed under reflux for 2 hours. After cooling to RT the m xture was

d| I ut ed W|th Et 0OAc, and washed with water, a 5% aqueous NaHCCB sol ut| on and

Y A~ nr\nnlnnn—inl—r\m-l A D AN 7~ A o



10filtered, and concentrated in vacuo to afford

(2, 6-di et hyl -phenyl)-nmethanol (0.67 g), which was used as such.

3-{244- (3wornflwsrenet hyl - benzyl oxy) - 2-tri fl uor onet hyl - poempijromersphol i n- 4-
yl}- propionic acid tert-butyl ester 32

3-{244- (2- Chl or 0- 6- et hyl - benzyl oxy)-2-trifl uoronethyl -phenyl]-norphol
n-4-yl}- 15propionic acid tert-butyl ester
3-{244-(2-Chloro-6-trifluoromethoxy-benzyl o -@-trifluoronethyl-phenyl]-
nor phol i n-4-y1}-propionic acid tert-butyl Pst

3-{244- (2- Chl oro-6-i sopropyl - benzyl oxy !

in-4- yl}-propionic acid tert-butyl ¢
203- {244- (2- Chl or 0- 6-fl uor o- genyyl ocay)>2Z-tri fl uor omet hyl - phenyl] - nor phol i n-
4-yl1}- propionic acid tert-bl ester

3-{244-(2-Chloro-6-trifluoromethyl-benzyl oxy)-2-trifluoronethyl-phenyl] -
nor phol | nsé]nhhzﬂmplp%hy‘l)m hb k13- Jma.t Yo %S§&ut|on of KOtBu (6 68 Kl 59 5
3-{244- (2-Chl oro-6-cycl oprop benzyl oxy)-2-trifl uorometh 2y

S50t pot TG 1 2RO 8D P e bodock diapmise & Solulon & Wi

2(:'{ 54?3(3 § t2b%ﬁ?ﬂyd%?lpﬂéﬁ’ylP@H?&r’o%&ﬂhyi?Wdh‘l’-ﬂrﬁ-‘a@e%ﬂrﬁdé’@lﬁpﬂ% I 81 fmikddly B PRE ONi C
3-{244- (2(@QI"6||=)0T Be Rsulting My KRS SBERSFPr HROY-BHENFN] thed cpheantrated.ig 1) -

pr opi oni Cya&icdThE Fdsidiel Was &i8éNed ﬂ@-lz@%oéerrt?élatéd?wﬁlh|aOIrI\@’a§UéBufs|s‘éﬁﬁ|6ﬁmt hoxy-
30 phenyl) met hanol was prepared a |l ows: To a solution of

2- chl or o- Bt R\rir dxY e n@l '@é?f?d@er(alse@ér%ed @”Qghwp?o%n@y%@%t(@t%w{jh 127.7
mmol ) in @H%@l}lfh@cm.n@dﬁérg\éﬁw e@@@/efg—arléﬂe(ﬂa%@ ity QIBRH Edrieanwamed hy!

di et hy| phosphonate (1. 0y 1), C After 30 mnutes the

m xt utQ " wiisvagHp &x@féprfié (ﬁ&eﬁ?x'%yﬂqﬁeng't)ﬂqr%’w“f'&orsﬁw%ﬁ@rg 30 min. and then
treated with 1M aqueous HClI and extracted with 35 Et20. The conbi ned
organic layers were dried (Na2504), filtered and concentrated in vacuo. The
resi due was purified by columm chromat ography (5i 02, Et20/hexanes 1:3), to
afford 2-chl oro-6-difluoroneth xy- benzal dehyde (0.68 g).

2011/ 023795PCT/ EP2010/ 062552 Y2 o a sol uti on of 0

2-chl oro-6-di fl uor omet hoxy- Fenz@al dehyde (0.65 g; 3. 15 ol ¥ in MeOH (10 nl)
was added NaBH4 (357. 13~ QM mmol), at -15C. conplete addition
the m xture was all owe

Subsequent |y, x&ker ™05 ™ zZaloys d and (AR
vacuo. The 5 due was p hed bet aq
The | ayers were separat ed and t he” organi c ayer was dried (

filt d, d d

(ohonl o oa Sy PO BRSNS bRetGE 2 difelivi Stpbolinagne and ABSEY Beed as
such.15 (4- b&az{y%w-mfz’emy-bhmtﬁyldhbtphmnemremétokg'-abmhztwhmfy)ﬁl Entylid-(4-
gog?geém/h?rgz_yg)éﬁfbfa%ﬁg%?ﬁgpn l3: -one (¥|96 da 13% r%moﬁ ‘H—ﬁi (tl 8(5 tmLRUta%lad%St er.

444- ( 2- tedtopbweoa()fsolat‘idnonﬁ/hmtbs'hr) TRBr(P8S! - 20911]10I/I 18.phenyl), asT&C.: To a

Cor - but yi "edeatran3ag Ve B A TB B sy PESRRUBIEARTA 8. 65 m

3 81 rmDI L mSWﬁN)Msmdﬁedmdaddeaiuﬁmgﬂdxtum stiredeozbyburchl-t8°Ccd@hé0. 44 m ;

vas Q0 ) selenpsr FHORSTEF MRS RS M b6 FopRedloyey Fiet oAt e 2

par titi onedditet siedel tht Bﬂ(tmdfvmnb%aqmweus td\BRFGO8 ssmédjbvemughﬂ' Meeh ayers were

separated_gnd the { C er, has drie %f | tere

concent r ap dreogs SEER S e S nal el B ot PRI ebletfiCRBRaTBE - aphy
(5i 02, Et26mbiceaforganic Ry6rsdiveral diiea- e B0L ) filtered and concentrated in vacuo.

gdﬁ (2 t e%ﬁ@%&&éyecgvragoptxlflegt hy(':c}ll]rgr?r Poonla)alltggr%pp{yll(éigg,eE}gb/heeitar%s (IQI) 9. 25
442- (25 Ccufférdxtywop bempbyndsoTihkolebst- golgd jcolmpbymd aveaci-thehai-6-(Biieyikylest er :

2-(4- Ccty) oxy- nyl nmo- butyric acid
Cort- but y Pz ? e aRoBRSnitn (1P af and e, TRt darfoblydRa s,

Vi dal Tet bersyti6-¢h-bedBAky-phdhyI ROt ORITAPRIIN ERZOBE VHR2552 63 48(42), 9277),
potassiumiodide (1.03 g; 6.2 mol ), K2003 (1.42 g; 10.29 nmol), and CH3CN
(15 m.) were m xed and heated under reflux for 2 hours. After cooling to RT
the reaction m xture was concentrated in vacuo, dissolved in Et0OAc, washed
w th 5% aqueous NaHCO3 sol ution, dried (Na2SO4) concentrated in vacuo and
purified by 5 columm chromatography (Si 02, Et20: hexanes 1:1) to afford
442- (4-octyl oxy- phenyl)- norpholin-4-yl]-butyric acid tert-butyl ester
(1.90 g), TLC (Si02 Rf. 0.20 EtOAc: hexanes 1:1) The foll ow ng conpounds
wer e obtalned accordlng to a 5|n1Iar _anner:

~ ~ 1 1 T . I 1 2 1 o

NH uor orret hyl - phenyl ] - nor phol

-




15ester 2,2-Di net hyl- 3-(2-(4-octyl oxy-phenyl)-norpholin-4-yl)-propionic
acid tert-butyl ester The required 3-Chloro-2,2-dinethyl-propionic acid
tert-but woestian3mwas prepared as follows: To a sol uti onpofi/EP2010/062552
3-chloro-2, 2-di nmethyl propionic acid (38.00 g; 36.6 mvl) in DVF (25 nlL) was
added N, N -carbonyl diim dazole (5.94 g; 36.6 nmol) 20 and the resulting
m xture was stirred for 1 hour at 40C. Subsequently, tert-butyl alcohol
(7.2 m; 73 mml) and DBU (5.5 niL; 36.6 n@l) wer e added and the m xture
stirred overnight at 40C. After cooli ngSto RT, 5% aqueous NaHCO3 sol ution
(50 nm.) was added to the m xture apg ed' f or another 15 m nutes. The
reaction mxture was extracted vm't D The organic | ayer was dried
(Na2504), 25concentrated in vac pe~ and” purified by colum chronat ography
(5102, Et20: hexanes 1:1 af ford 3-chl oro-2, 2-di nmet hyl - propi onic acid
tert- but y? @-ﬁremocg'legwl) |omorphoI|n-3-oneN I',I'() §a<sq&utg)r0 of>¢-appinpethanethiol

30342- (4- MdrBJ:HJ&"dHT@tQBa@%UJnHWh%@HRQ@@HD)%rMH'K}C@m(ldi 8B'PRoNI cacid

tert-butyl” ester;
42- ( 4-hydPHah ﬁhBﬁyTOij B’Fﬁfl‘i5anDU§ﬁf]Qth?r%‘iOdf‘nbéO'ﬁ%pﬁert‘Bé)rQQeBG?9'Id fler (2.07

g; 6.73 rraptleb ;121 nﬂ!{éﬁ n{rﬁ(’%z n‘me \“@s’ijltﬁ' detkrb 30b Sy ik ,RTl%rlﬁldmwS) DVAP
(82.3 nmy; bi sCtrifluoronethane-

2011/ ozs%glailﬂﬁwgﬁyoweyeom@@dedl agizhFh%rrﬁsm‘ﬂa@)mxtgre@@a@ext@cm WifbFYOACThe

resul ti ngTRE Xdogtheatesrfaart Bfedt W@l%cdﬁ&f 6!319 " SilteRdt E‘arndc&mcbﬁ‘lgaté@ iikT the
m xture was washed wi th 5% aqgueous ‘water. The organic |ayer was

dried (Nay®WQ) Thei rasiuedwand eérdﬁt@lé'ﬁ?q aﬁoéfﬂj ErtQHvéfb@gordTﬁéﬁbé@F%Be%é)s

purifi®d Bork@bHOM-SBROMBLSGS. aphy (Si 02, Et20) to afford 3-[2-(4-
5trifl uoronet hanesul f onyl oxy- phenyl)nnrpholln 4-y1] - propionic acid

tert-butyl ester (2.30 g). 0 )S 10

342- (4- Acetyl sul fanyl - phenyl ) - nor phol i n-4-yl]-propionic acid tert-butyl
ester: To a degassed sol ution of

342-(4-trifluoromet hanesul f onyl oxy- phenyl) - hol iA>4- yl]-propionic acid
tert-butyl ester (2.55 g; 5.80 mml) in _toljuen (5) was added Pd2dba3
(0.27 g; 0.29 mml) and (2R) 1- [(1R) i 7 1di hyl et hyl ) phosphi no] -
et hyl ]1-2-(di cycl ohexyl p in (0.32 g; 0.58 mml), foll owed,
after 5 mn. 15 by ,po aSSI umth| oaccéta e (1.33 g; 11.6 mml ). The

| t Af to RT
ool | SaBA EER IS SRbRpyp I FYerT lien e Aol to
The rEsi daetylwagppemifmepholin-3-ohe22.2h goh&L agmalp firy THEI (600 mCHR@Es Z/ddeét one
95:5) to -(4- Lsuyl £.an - oprN 4= = i onic
o d>tert %’ﬁ%ﬁ Sgoenﬁpﬁ?{ﬁ%wéfmz@adalos@@%ﬁmjaropm%repgﬂi ENafteythol 1@
3-{244- (znﬁctmeofrfﬂ&)altw@ért.@y/vagml ol ahd stieen, fdr amotheh 8l Hoursd -Tplthe peagtivoni caci d

tert-buty ;
a0 (4: AU SRRy AR 00 mb RLPiC a7 reselinamiors g 800 By

ester (0.B1 tor & mnml ynthrs@lbmelnmeron@entret@i&mmqo i TheErapidue1®ags nl)
and er

001 sichelibd 1ROk (OBt Ind™ § GyRbus NaOR PERHEL Y eaedand, 5 oy,
was addedheaatﬁdi unéher refloet for é f@lur &J&)@desmjtlmmmmtwre WRIE. confemdrat@inmiaguo ehe ni xt ure
was parti 3/, I-é@ Hheo e
separ at edI&HeOr'égﬂ% ggia‘gﬁ)%gﬁllﬁ hgfge@}r&g\?\/ﬁ{b{%ggﬁ{?g’ Q‘?% /oNaaqueo g‘}fﬁg’ﬁc@é and
brine, dr o@an(CNaQ@"O\nas dfied t(NaédDmrfdltemb@ndeqqnpmtaﬂed in vaaueoto Jffesd desi due

5011/ 027 BERA E3GBR SIERIPRAVEPRRY GO, llfin wpe useo as suen in the

t oaf f&fp d3ngiaten( 2, 6- di chl or o- benzyl sul fanyl) - phenyl ]-

nmor pholin-4-yll-propionic acid tert-butyl ester (0.20 g). The follow ng
conpounds were obtained according to a simlar nmanner:

53-{244- (Ihe:fﬂllowmgty@nwpumﬂ Wengyobfaipgreagoojdimmpioghgimilar- mayier- pr opi oni ¢ aci d

tert- but
3- {244 (2)‘81{ PP [ourgcr)ghgew%;rl\ 8’1?21?1?/1) phenyl ] - nor phol i n- 4-y1} - propi oni c
aci d tert 4iRangyl %{;4 -benzyloxy-phenyl)-morpholine

gﬁtzéﬁéb O i - 2 be R O)-2 R RPN d Y dm¥ ddridhin@P oni ¢ acid tert-butyl

4-Benzyl-2-(4-benzyloxy-3-methyl-phenyl)-morpholine




10 | 342-(4-1odo-phenyl)-thionorpholin-4-yl]-propionic acid tert-butyl
ester: To a solution of 342-(4-brono-phenyl)-thionorpholin-4-yl]-propionic
aci d tertwbubyloenser 15 (22.15 g; 57.33 nmmol) 1, 4- di oxeoe/Bp2610/061552 was
added N, N -di net hyl et hyl enedi am ne (31405 m.; 28.67 mmol ). Through the

resulting,m xtu s _buybl e for hour, and subsequently Cul
(1.09 g; é%z*&%—‘%e%yo i "Cejif e'%ﬁg‘%eh ) were added. The

reslu! ti ng4¥Eie>ﬁzyrB—(%éniﬁdﬁﬁﬁ-tﬁﬂudﬁ%thw @Cietrh/qaﬁdrp!ﬁﬁael df OL 4 dayzI Af ter
cooling t ure entrated in vacuo, and the residue
20puri fi eg %Qf@f’&%e'& mﬁ%’?y )pﬁy‘e(t%}%orﬁ "Rl hexanes 2:3) to afford
?42 (4- iocherﬂbBﬂ-yM belhiyloxy;pmqh) IZL)Q%%‘HhWWPB“m ami:l tert-butyl es'éer
19.3 thio in-4-yl proplonlc aci
tert- 8% f‘EgeﬂZB%lryggQ% r?m 'tcp%ﬁsylb\g\pépnig‘ﬂgfssed) To a suspension of

1, 10- phenant hroline (183.0 ng; 1.02 mmol) in toluene (15 nm.) was added Cul
(96.7 ng; 0.51 nmmol ), Cs2CG3 (3.31 g; 10.15 mmol), and a sol ution of

342- (4-i odo- phenyl)-thi onorpholin-4-yl]-propionic acid tert-butyl ester
(2.20 g; 5.08 mmol) and benzyl ﬁlleoF ol (1. 05 mL; 10.15 mol) in toluene (20
m.). The resulting mxture was he ecb’f\dlr days at 100C. After
30cooling to RT Et0Ac and wat er added. | ayers were separated and
the WD 2011/ 023795PCT/ EP2010/0 66 o ganrc layer was dried (MySOH4),
filtered and concentrated in vas The residue was purified by col um
chr omat ogr aphy (Si 02, Et0Ac/BH2C12 1:6) to afford 342-(4-

benzyl 0XY4RE—‘E!%¥|E?/I'rhBP&{Hﬁhpﬁﬂ)BDﬁrﬂuMﬂdm&rh?Pbﬁéh& 26l difibh oPUlpeh-aster (1.85
5The follow h mpounds wer e obtai néd according to a simlar manner:

:gs) { 244 ( 2{4chydsexy- é"ﬁlzlgylrom@')wﬁh@mw&momhpmwopﬁd26ﬁ849 y&1.3ppewt)oni EHaci d

tertbutyl (&)@trﬁ[) was added droPW|se BH3 THF in THF (235.4 mL 1.00 mol/l; 235.4 mmol),
3-{244-(2,6-D chl oro-benz | phi or no olin-4-yl}-propionic acid

oxy) - r
tert-but ylat Q@& JPGI@%&BQ(MD(@@ waéﬁytr%@wmauf A &ﬁ)@@ﬂﬂﬁ‘leﬁ@ﬁ&f ya hows@bi oni ¢

aci d tert ghuigyhs&Richly, 1M faueous HCI (550 mLI) was added and the mixture stirred

342- (4- Benzyl ox heny1l) - 1- oxo-t hi onor phol i n-4-y ]D Pr opionic acid

tert-but ypvelrglggglag,RT T'Ehear%s(yjt@m Bixtyge Was partitionéd between EtOAc and 2M

342- (45 beﬁédéd&éYNQ@ﬁnw&) H‘L‘) OtHer B#@%hlcnrﬁﬁeﬂél}vaﬁ”d}@dowgsc%' dirdrent a|5?éa|'t yl

ester (0.8 was dropw se a sol ution of
oxone(r) e@ﬁmtr@tedon 890%15"“)9 rleﬁ'dMEtV@S R@'@e%@y COM“VOGDFO‘W@QT%WI Py nixture
was stirreg éQFMeZ)WQQth@éﬁo@@Al -(@BENSMBRBSHEARTLY)-3- QK ROy phefd-  The

resul ting mxtfure was treated with vater and a 25% aqueous sol ution of
NHAOH, and extracted with 20 EtOAc. The conbined organic |ayers were dried
(MySO4) , Trhé tbfhg c%ﬁ%o@ﬁ’dkc\%‘rrercﬁﬁé?ﬁed ébdé?d?r%?to aTQ!%lléler%M was purified by
col unn_ chr omat ogr aph Si 02, CH2C12/ MeOH 9 to afford

342- (A beﬁz(§'139£‘§‘y|p’ﬁéf‘l%1‘_ﬂlm12 WS-lyarerrbieprbl i n- 4- y1] propi oni ¢ acid
tert-butyh msz9r2{NbEFzyIdxy- gﬁé'm) dkpiiined conmpounds wer e obtai ned

according to a simlar ‘manner:

3-{244- ( 24EangY L2 teRbiprendymethexmpheny) 5yPhRliRfror phol i n- 4- y1} - pr opi oni ¢
aci d tert 2huigtbm@Shidnyd-thistorphofind chl or o- benzyl oxy) - phenyl | -

1- oxo-t hi onor phol i'n-4-yl}-propionic acid tert-butyl ester

303-[ 2- (4-Cctyl oxy-phenyl)- 1-oxo-thionorpholin-4-yl]-propionic acid
tert-pptyl ester WO 2011/ 023795PCT/ EP2010/ 062552 67 d

{244- (2, 6-Di chl or o- benzyl oxy) - phenyl ] - nor phol i n-4-y1}-acetic acid ethyl
ester: A mixture of 244-(2,6-dichlorg-benzylegxy) - phenyl] - nor phol i ne
hydrochl oride (0.65 g; 1.68 mypl) Et3N 0.3 ;4.2 mol ), and et hyl
bronmpacetate (0.24 nm; 2.19 nmo I CHM3CN(65 nL) was stirred at 85C,
overnight. After cooling to RTt m xture was concentrated in vacuo and
the residue partitioned bet w®h water and CH2C12. The |ayers were separated

and aque°H§4'B®h§glmratlﬁ)zfjhrf‘(jlt)%dclﬁ&%epﬁ@i]& Wd Ny ChliGilan oFha s gﬂ'd‘(%d or gani ¢

| ayers were conc i n"vacuo and e reS|due was urlfle col um
chr omat ogehkipteyd-HBiroRy-pirenyd-merekelinedone 1)3.09 GfILY dnman (THF6 (& der o-

10benzy! oyl - g;x%.lt.onmsm@;kmn zﬁzw' | 19284 [P b6l 2L e BSUg (e ).

22D|fluoro- 4-oct - nor n- 4- ropronic acrd ethyl
est er30 Towas sijpwed éo wsrm2to( R (ﬁ@ﬁy?rtmrﬁgi cménw) Snbﬁ:w@nilméh(f mistgregwag. 6 mol )

in EtOH (L9845 0°C, and water (4.5 mL), a 2M aqueous NaOH-solution (9.0 mL) and water

egre




15 was added 1H- benzotriazol e-1-methanol (0.38 g; 2.6 mmol ), and the
reaction m xture was heated at 50C for 20 mnutes. After cooling to RT, the
sol vent wae 20mmmy®d in vacuo to afford PCT/EP2010/062552

142- (4- octyl oxy- phenyl ) - nor phol i n- 4- yjsrret hyl] -1H benzotri azol e; which was

used as s 0 a s nsion f z 0.34 g; 5.2 mo n_dry THF
(10 > whES mlcers A ERAGRB o ey Perertie togtdirfina® Sifahigt haafe ot )

br onodi f | fwmeaC@rbabﬁaté Quw réinpvedl By niphtjon blrskiBsedgunre awa3wb§rm‘dednthmder
reflux fo (ig qe cooled to .,.Jo the r §U|tl [ nas
added dr oEE Se h& %"f‘rij? POH" ‘B}Wiﬁﬁo’(%”g%l'w%%éﬁg e resi e'purified by

mor plhol [ ncﬂumhmt?méibgrbbhjawmtCHgﬁgM@dgngé’ glFto( 5rfrc]5ﬂ|1)4 (4]fkfetneg| rtrmldsr@halmdiA]Ei on is
conpl et e ultin re i s heated under e ux for ours ter
cooli%% téﬁgfﬁﬁﬁgoiweﬁggkgigﬁ)n1xture was filtered over Kieselguhr and the
filter-cake was washed with ethanol. The solvents were renoved in vacuo and
the residu was purified by colum chronatography (Si 02, Et20: hexanes 1:1)
to afford 2, 2-di fluoro-3-(2-(4-octyloxyphenyl) ;rpholln 4-y1) - propionic
acid ethyl ester (0.58 g). WD 2011/0 PCT 2010/ 062552 68
3-{244- (2, 6-Di chl oro-benzyl oxy) -p | ] -or phol™1 n-4-y1} -2, 2-di fl uor o- propi o
nic acid ethyl ester was obtain gcording to a simlar manner.

5342- (4- Cctyl oxy- phenyl ) - nDrpH$ i n-4-y1]-3-0xo0-propionic acid ethyl ester:

To a susmquaem.z marpHbliacd yl)Qxahlahﬁﬁuéamrrmopboédumﬁ)n( af a7dgdeo%n8thr6ml) and
Net hyl di i sopr opy

dr opwi se é1t & Mbvaf §ﬁy’i‘mé|9ﬂrbﬁ’riycﬁv”f@%TLMWQS@‘WGW"?U (98 & égﬁﬁtm'ﬁﬁl)m xture

was storr gﬂo@m&n%ﬂgm a8 difith m@dn&ubé adembiviéd Rakliy euirs tbRirvesn 5%
aqueous NaHCO3 sol ution and_ 10 . The organic | ayer was drledééNHZScn)

filtered, ™hd 208nBEM T-EEHRY P12 9%'8%4 MEROXY OBV EMRERTOME i(P-PRdI b7 -E81 umm

chr omat Ogﬁﬂﬂfl)/\/\b&é?ﬂed ETI'RQ)reélﬁPtlr@f ﬁw@&lﬂe?’\ﬂgs Gfimed at 110° C for 6 hours. After
octyl oxy- phenyl) -4-y1]-3-0x0-propioni¢c acid ethyl ester_ (0.50 g).

3- { 244- { 20ei0D A ok @&W%W?%ﬁeﬁyh? TREHI MR- WA WasREE WER 3% oni ¢

aci d 15et hylesRst REHDBS, @/Bfe&ld?ﬂdbﬁ’d‘eCQIr%UnGVIgSOﬂ ﬁl'tefﬂadi andN&dHiBhtrated in
0 2- hyl - 342- F4 oct yl oxy- phal 1 n- 4- 1 |rqglonlc aci d

tert-butyVaerd eT%S'%U%Wéﬁé’HEf'%%bbPO'E”‘(MCftS%'P?085@39 pHeirz ) Cllrlpt Qe

hydr ochl opddetd SHotd 494- b@n%l%r;ﬁﬁm dyl)ﬂ3%rc(§hé?\@| %ws added tert-butyl
met hacrylate (0.17 n_; 1 DBU (0.23 mL; 1.5 mmol) The resulting
m xture was heated at 140C in a sealed flask overnlght After cooling to RT
the reaction mxture was partitioned between 5% aqueous NaHCO3 sol ution and
Et 0OAc. The | ayers were separated and the organic |ayer was dried (Na2SO4),

filtered, and concentrated. The resi due js4u/r’ed by 25col umm

chronatography (Si 02, Et20: hexanes 1: 1) t 2- met hyl - 342- ( 4-
oct yl oxy- phenyl) - mor phol i n- 4-y1] - pr ert-butyl ester (0.11 g).
3-{244- (2, 6-Di chl oro-benzyl gxy)- ph ]- nDrpholln 4-y1} - 2- et hyl - propi oni c
acid tert-butyl ester was [pbthi n@d atcording to a simlar manner. WO
2011/ 023795PCT/ EP2010/ 062552-69 0

342- (4- Cctyl oxy- phenyl ) - nmorphol i n-4-yl1]-butyric acid tert-butyl ester: A
m xt 2@ o#-Benzg-D44 pészexyqphqﬁw)-msrqjhrethylmc(@hanngr am 1.1 mol),

3-bronob ric.as dt rtb t 0. sadj um i pdj de (27.4

ng; 0.2 " % lﬁh DB (%glywiﬁfé &%y %&)mﬂ“%ﬁggk%TioaﬂkySﬁgﬁfheatgd in

a cl osed nrm)ah TatF R0 GL)Addserdded @rCingy.4® gRTO. 1 Ienslat t1000. Mhetasukinyas
artitioned between. 5%.a ol ution an t 0AC., Jhe | S were

P bar at aa Mo SrEL ety By A AEC R tieB DRt P e RhE

concent r at382 mihes.00 sialflyel 1vess mpuol) ﬁvaedadbgd (d&bpwh;e d«mepimgttbgrterpbgra(@e 02

F’[erZ?)%%t yF)‘f Ifg\gl,[ﬂ} %A%«ft%g c§§r:1tppél_rLeg)§Xd|Pon the ?’esnﬁlnghnqllx ure Wa%létlrregtgirlkf for lI

3-{ 244- ( 2h6urDiAstat @odwigemeydnodwaz -tpméﬁtyda [2Mrzpbals NadHy $¢lutbart was cadaed d

tert-butyl, ester s obt ai ned acco manne required
5 br omobulPHsea T a el AR ST b Mleref Bpab Bt le FBF REleddraE do) Lt on
of 3- br ontilas y\mthIajﬂl;d The. (Ebrrliﬂmedﬁl('b’rg@nlmTEyérs weré etiedliyahiSaf,)rfftered5@ndl) was

added dro wi se, trifluoroacetic -40C.
Ater 1 nBRtceRral VBRI riods oBRGHsE B Mramatboradl ISIRE ¢ ng
nixture was allowed to warmto RT and stlrred overni ght. Subsequently, the
reaction m xture was concentrated in vacuo. The residue was treated with 2M
aqueous NaOH sol ution and extracted with Et20. The organic |ayer was dried
(Na2504), and concentrated in vacuo to afford 3- 20bronmobutyric acid
tert-butyl ester (6.05 g), which was used as such.

3-{244-(2, 6- Di chl or o- benzyl oxy) - phenyl ] - nor phol i n- 4-y1} -2, 2- di net hyl - propi o
nlc aC|d nethyl ester: To a solutlon of 2 2 dlnethyl 3 0Xo0- proplonlc aC|d

L, . AU IF ™ 7N A ~r\aAa N\ ~ NN - .



1993, 58, 100. 3-{2[4-(Benzyl oxy)-phenyl]-norpholin-4-yl}-propionic acid
tert-butyl ester: A 15 m xture of

342- ( 4- hywoasy/@bmay! ) - nor phol i n-4-y1] - propi oni ¢ aci d t ecrAipediplocssst er)
(76,8 nmg; 0.25 mmol ), Cs2CO3 (241 nyg;360. 74 mmol ), and Nal (3,7 ng, 25

jimol) in CN /THF,(6:4, 2.5 nl) stirred for three hours at RT.

Subs equenﬁg??‘e&@ﬂ%{':'?’&m %{,qrqzjé%(eggy I]Z:—A@jsbe@'zgom?%,e)ny[)-ﬁ, X 'T’Oﬁﬁ’_r)(h'ﬁ%s added
and the resebiing mxture was heated at 60C, for 20h. After cooling to RT
the solvents were renoved in vacuo. 20 The residue was partitioned between
CH2C12 and 1M aqueous K2CO3. The | ayers were separated and the aqueous

| ayer washed with CH2Cl12. The conbi ne rgan_s. |l ayers were concentrated in
vacuo, and the residue dried under v§cuu .@l overni ght. The obtai ned
product was used as such in the _rex e foll ow ng conpounds were
obt ai ned according to a simlar
3-{244- (6-Met hyl -i m dazo[ 1, 2Hg
- propionic acid tert-butyl ester .

3-(2- {51434(@%%9{9!1%%02%%:%9699) T8r B p8YSPEIPRB NG 1A-PRIZYHS(4-BOmoy 1) - pr opi
oni c acid ﬁé}{éﬂ):rﬁ&prblir\%S(%eﬂo g;.26.19 mmol) in water (]2_5 mL) and 1,4-dioxane (25 mL)
303-{244- ?2- enzyl o>(<)y- et hoxy) -é)henyl ] - morphol i n-4-yl1}-propionic acid
tert - but yWagsg@ded KOH (3.23 g, 57.61 ‘mmol), tris(dibenzylideneaceton)dipalladium(0)
3-{244-(2 _ : [ phogl = (Wos)l ' rt-butyl
cster 0 IOl oY aa k) 2 B AT LD AR o AR RRY ORI R RahE

342- (4- Helt%4.8/mg| HRY-RehyINe-resy b mixiura Was] hegteshinsier eeflyifer twertoumut yi

est er1@- { Aftér dabiing & R¥ ¥ndreaRifon mAREWaks-doRESMRd dinda¥dd. - ThedBsiane wagci d

tert-butyl ester . .

3- (2- { 443PpAitignagobAWERR FIRPF -G oPEx3JUseHE NAHCHoPPrian: The-gregniplafst oni ¢
acid Ster{moutiyh (95K 4§ filtered and concentrated in vacuo. The residue was purified by
3-(2-{442- ( Napht hal en- -%/I oxg) - et hoxy] - pheny 1} - nor phol i n- 4-y1) - propi oni c
acid tert c@uwphm@pgrap y (SiO2, Et20: hexanes 1:1¥to afford 4-(4-benzyl-morpholin-2-

342- (4- Phemphemd pagpy).met hoxy- phenyl) - mor phol i n-4-y1] - propi onic acid tert-
butyl ester

103-{12514-(4- Pyrazol -1 -yl - benzyl oxy) - phenyl ] - nor phol i n-4-y1}-propi onic acid
tert- butglagsenohydgiRAftsnollR inlpykidihBYdI &R mate/By a similar method.

met hoxy) - phenyl ] -nofrphol 1 n-4-yl}-propionic acid tert-butyl ester

3-{244- (4- Chl oro- benzyl oxy) - phenyl ] - nor phol i n-4-y1}-propionic acid
tert-butyl 15ester

3-{244- (6- Cyano- hexyl oxy) - phenyl ] - nor phol i n-4-y1}-propionic acid tert-butyl

ester 342-(4-Phenet hyl oxy-phenyl ) - nor phol §11=4-y1l=propionic acid tert-butyl
ester 3-{244-(3-Phenyl -propoxy) - phe;@% | yl}- propionic acid

1 di n: 2-yl met hoxy) - pheny1] - nor phol i n-4-y1}

tert-butyl 20 ester

3-{244- (3- Benzyl oxy- propoxy) -~Rheny! pholin-4-y1}-propionic acid
tert-butyl ester O

3-{2 (7alﬂ“etrﬁgfrﬂﬁ’-(ﬂﬁgiwb%-%éﬁﬂﬁ%rbh&ﬁﬂ{e‘?hoffci N4 HikdurB" W' AN Lot e

tert-butyl est
253- ( 2- { 4nerghpliegry)-sheng| (1513egiyi194 mp))4) wrtadi( B oIL) Bag I deditnaog] (1O Medy 1) -
mor phol i ng4- v L= RI&aml ORl ' by :
21 Diaa, (5G5Sl 1B 00158, 470 o Wibon hbmdRide (1,04 mus 741 mmol and )
est er 3- { Agbyiylapieenyim ueroide ) (0 ghegyd-42 morghhdie resyligd miguepivanheatadi d
tert-buty t ; ; ; ;
505, (2. (ATRuElx gvamiht, After eooling 10, RT the mixtyre wap eqioentrated in waouo,,
tert -Mut y Bnépargtioned between EtOAc and 5% aqueous NaHCOs solution. The organic layer

was dried (Na,SO,), filtered, and concentrated in vacuo. The residue was purified by

column chromatography (SiO,, Et20: hexanes 1:1) to afford 4-benzyl-2-(4-hexyloxy-

phenyl)-morpholine (1.31 g).

30  4-Benzyl-2-(4-heptyloxy-phenyl)-morpholine was obtained according to a similar

manner.



3-{244- (2- Chl or o- benzyl oxy) - phenyl ] - nor phol i n-4-y1}-propionic acid
tert-butyl ester 342-(4-Cycl ohexyl nmet hoxy-phenyl) - norpholin-4-yl]-propionic
aci d tertwbuaoylo23bdsest er PCT/EP2010/062552
3-{244- (2- Benzenesul f onyl - et hoxy) - phety1] - nor phol i n- 4-y1} - propi oni ¢ acid
tertbutyl ester WD 2011/023795PCT/ EP2010/ 062552

72 3-{244-( 3- Phenoxy- propoxy) - phenyl ] - nor phol i n-4-y1}-propionic acid
tert-butyl ester

3-{244- (441, 2, 4] Tri azol - 1-yl - benzyl oxy) - pfien
acid tert-butyl ester

Cl
53-{244- (2, 3- D hydr o- benzof ur gn- 2-yl @ oxy) - phenyl] - nor phol i n-4-y1} -
propionic acid tert-butyl egtée 0
3-{244- (2-Bi phenyl-4-yl1-2- oXQ- £ hoxy) phenyl] phol i n-4-y1}-propionic

acid tert-butyl ester

3-{244- (4 I-@RLC AC rt-butyl
10ester 31%9?(%1%%%3-14 (eny ékﬁ%@%ﬁgﬁhkﬂﬁﬁ% ﬁﬁhﬂoﬁﬂh ﬁ}"”%?‘%% oni c
aci d tert of bdt(gtbesgylegnorpholin-2-yl)-2-chloro-phenol  (0.50 g; 1.56 _ mr_nol) _26-

> 24 ( SolchloRi BnBRTEYhRIEY lo. 80§ dar R Bhd Tl 85 08! £8S GmAtBh bn

153- ( 2- {4@213(3%!2@ il WeB-hepfedetiaex yéfluxhayrynight nditeragioling - T theprespitioai ¢ aci d
tert- butyl t

3-{244- (3" | tl?t%o\f%ls_ Beérltll%%/ egxtigtwgen Et(%@(]: an(]j’| atefr The Ia e(r:ﬁ were sefﬂatecg gnfjom c
acid 20 tﬁtetofmniyllamx diied (Il‘dg%Déoflltﬁred)rar@If cqmmth@wiamcwh&l r@elldue (0. 25M
450pl) in F s

342" (- hy AP oo B SRR BBRY) (5105 SHICHYBHE0D RiAOb A - butyi
ester1Qq o QaMyl B%debyo 41(12 ﬁﬁlahloT@berhny@xm mnenyé ngorgldlnei(@@4g) DI AD in THF
(0.25M 360 pl) was added. Finally, polystyrene supported

tri phenyl phosphine (-190 ng, 1.2 mml/g) was added followed by THF (1 ni).
The r eact iMbafapwingroompasn@bwereadoddingd adeordingioeasimilarmamnediour s at 30 C.

Subsequenyl > 1 supported
triphenyl %r%esnﬁgpﬁg’ %@Po Q%Q%%orooe ﬁ?%d Her;E? gggﬂenﬁlﬁn}gﬁﬁﬁe was shaken
agai n w t A-Benzyl-2-3-chloro-ad2itdfinegromethpl-l@nzyloxyirpheeyirmadrpigolinext ur e was
added, ?acroporous carbonate resin (-90nmg, 3.06 mmol /g, Argonaut

Technol ogi es) and the m xture was shaken again with interval for 20 hours
30at 50 C. The m xture was transferred to a Methanol and THF conditi oned
Strong Cationic Exchange cartridge (1ST, 0.5g, 0.6 | /g), washed with THF
(6m) and CH3CN (8nl) consecutively before being ed with 1IN NHAOH in
CH3CN (6nl). WO 2011/023795PCT/ EP201Q 52NZ3 entration in vacuo

af forded 3-{244-(3- Met hoxy- benzyl oxy) et hyl - phenyl | -

nor phol i n-4-yl 1 -propioni ester (-15ngy), which was used as

such. The fol |l ow 2‘9 corrpounds vvee obt al ned according to a simlar manner:
53- { 244- ( $-Eznaib2 pd-petyhohgnyEmarpbeline: lone shijtiop e piclenadPgRanknl#S y 1} -

propi oni ¢ ) VR Sded 9-BBN 4.3g, 17,6 mmol), at 0°C. T tio
3-{244-(2, 4- chﬁﬂro?(?; ‘? i hyf enylfnmo)rp%o |Cn ge reﬁc Ipropl oni c
aci d 2@r t mbdurg| wassalipwed to Warm to RT and stlrred overnight. Subsequently, KsPO, (7.6

31244 (293 gggﬁfnhgg%oveagegaa@o?xfxnoﬁedv%@y'450%51}{&4, BP 4R D6 fs-YrbhiRr Opi oni ¢

10acid te
342- (4- qehw@mgﬂph@ltﬂ@okﬁyozg net myol)preigdiymtor pteddte n@Img114meldpi endc aci d

tert-butyl 2' 6'-dimethoxy-biphanyl-2-yl)-phosph 296 8mol%%
3 (2aa- (2 ST EREP SmAUPELP BT ERYTS GRRFor T4 1) TB opi oni ¢
resultlng mixture was heated under reflux for 2 hours. After cooling to RT the mlxture

| ] - mor phol i n-4-y1} - propionic

25 was concentrated in vacuo, the residue dissolved in EtOAc, and washed with 5%
aqueous NaHCOj; solution. The organic layer was dried (Na,SO,), filtered, and
concentrated in vacuo. The residue was purified by column chromatography (SiO,,

Et,O: hexanes, 1:1) to afford 4-benzyl-2-(4-octyl-phenyl)-morpholine (2.589).



acid tert-butyl ester

153-{242- Met hy1- 4- (pyri di n- 3-yl net hoxy) - phenyl] - nor phol i n-4-y1}-propi onic
aci d tertwbueoylo2enser PCT/EP2010/062552
3-{242- Met hy1- 4- (napht hal en- 2-yl net ha8y) - pheny1] - nor phol i n-4-y1} - propi oni c
acid tert-butyl ester

3-{2[4-(Benzy|oxy)-2-nethy|-phenyl]-mpfbﬁoli y1l}-propionic acid
tert-butyl 20 ester

3-{244- (2- Met hoxy- benzyloxy) 2-
acid tert-butyl ester
3-{2[ 2- Met hy1- 4- ( 6- net hyl - pyr|o|n 2-yl met hoxy) - phenyl1] - nor phol i n-4-y1} -
propionic acid tert-butyl esté

zgf*a{ tzgft 2 yanngBﬁm.n%w 1o ZRHENYad Y HoruiBh R AL A dhi- el b pRdRRRT Oni ¢
3-{244-( ZPBGFDI')H'B@ﬂDlemedérYﬁyQ @/ mpnaein AR @enly)lVasadqsidolropwige yiBulpr opi oni ¢

acid tert
3-{244- (2! rom) 25??{‘ PIEi$ 1 Aol Bl TS Rem i {e S g e s, ?rr%drfé’{)."B%. ¢ acid

30t ertd buhgur, ard @mbsequently a solution of N-formylmorpholine (0.90 g; 7. 81 mmol) in THF

> 2l gutwggéﬂeeﬁ%_g ab 2a08S BbnRenzy ey mRNEIbh WY RIS By Wbl adRfRRigeni ¢ acid

3-{244- (62850 mawsi\mmlwauomx at]-Reist TReyesuitingorixiure waes ekiyactethwithy 1] -
h
nor phol i n](EfleyCﬁbe BHA fn?? qa%ﬁ{bg ér?%r@?’rﬁé’_%ﬁ%@%) fllﬁzred d concewtrlated in. y1}-

353-{244- or 0- b- zyloxy pheny1] - mor pho
pr opi oni cvatiod Theresigug as gxiriéied WD cRMN ClMSSRCINEAZIA0/EHIB25Boxanes

74 3-{3444( -(4- 1 =25 e | rphol i n-4-y1}-propionic
el {Ogr t 11;?&@{\%;&5( tlt é&b\éh%ﬁ%‘t&?éﬁ(&lm 5 TRbENAIRAGHY M 211
3-{2[2-Methyl-4-(2-trifluoronethyl-benzyl oxy)-phenyl] - norpholin-4-yl}-

propionic acid tert-butyl ester

53-{244- (3, 5- D chl or o- benzyl oxy) - 2- e ﬁ)?lj ph | - mor phol i n-4-y1} - propionic
N

enzyl oxy) - pheny1] - nor phol i n-4-y1}-

N
y1 - phenyl ] -mor phol i n- 4-y1} - propi oni c

acid tert-butyl ester
3-{2[2-Methyl-4-(3-trifluoroneth
propionic acid tert-butyl e

3-{244- (4-Chl or o- benzyl oxy) - 2- net hyl - pheny1] - nor phol i n- 4- %E propi oni ¢ acid
10t er t - but4r(4-Benzyl-morpholin-2-yl)-phenyl]-methanol: To a solution o (4-benzyl-

3-{244- (4nLﬁ&erth«@YJl) -DEDZMERYIE TR1TRE 23 RORAY H WERSHPNO | Ay aYd JadBEQP! oni ¢

acid tert

3-{2[6 th\lﬁ?!thm Q@gpﬁaammolbernarvalb&wlorpﬂq@hg)ﬂ Afigr hecddifion-waslcopigie oni ¢
acid tert %M('t 8%@ llowed t to RT and stirred f hopr. Sub tly, th
153-{244 r% oxy- aer?\évf/) oc>)<y a_rm_cr)m an Sthr(raenyO OPr%rB roslun_sequyen 3-/pr%pl oni c
acid tert ntmjlgrw wasseqgled to 0°C, water was adde and the MeOH evaporated in vacuo.

3- {21 2- Metrh¥le fqeBul BANRITWAs BERAYA SVauBORMAHCEREBIRG BndiEithlc. RhgP! oni ©

acid tert-butyl ester

3- { 244- ( 3layeni wetchsrparptadz pndxhs - aroarie Hgyerpwesydriednthiqfok). rfiltgragt pogr opi oni ¢
20acighte

3. {24%{0 ( BEéné%Hfré(lleﬂQﬁtv%{e:%%; (a)ﬁg/rd_[{(%sgz - mor%hno)llln -2- %?rﬁﬁ]ngl] rr;qeitha_r;/oll}@ E)?Opl oni ¢
aci d tert gbubigh W@gtUéed as such.

3-{244- (4-Benzyl oxy-benzyl oxy) - 2- met hyl - phenyl ] - nor phol i n- 4-y1} - propi oni c
acid tert-butyl ester

253-{242-thhy1-4-(thiophen-2-y|nethoxykyphfj;li;zrrpholin-4-y1}-propionic
acid tert-butyl ester
3-{244- ( 3- Fl uor o- benzyl oxy)eR- net h e W- olin-4-yl}-propionic acid
tert-butyl ester 0
3-{244- (3-Benzyl oxy- benzyl - 2-methyl - phenyl ] - nor phol i n-4-y1} - propi oni c

Cl

4-Benzyl-2-[4-(2,6-dichloro-phenoxymethyl)-phenyl]-morpholine: To a solution of
25  2,6-dichlorophenol (0.68 g; 4.19 mmol) in THF (20 mL) was added DIAD (1.13 mL;
5.72 mmol), and triphenylphosphine (1.50 g; 5.72 mmol), at RT, followed, after 30
minutes, by [4-(4-benzyl-morpholin-2-yl)-phenyl]l-methanol (1.08 g; 3.81 mmol).



30acid tert-butyl ester

3-{244- (4- Fl uor o- benzyl oxy) - 2- net hyl - pheny1] - nor phol i n-4-y1}-propionic acid
tert - but Wwoestiani79s PCT/EP2010/062552

3-{244- (Bi phenyl- 4-yl met hoxy) - 2- net hyd9- pheny1] - nor phol i n- 4-y1} - propi oni c

acid tert-_butyl ester , , , :

353- { 244- ?Egﬁaﬁreﬂ@’d?’%ﬁ EENDRY T4y s e A Rdt RO PPYn 2RE CRYTENBRERYA ] -
r278rlg/hglziggvélcml}l'herr@@b@éliv@sémirﬁedj ayt cdumhry lchesiaogrifhy (SiO,, Et,O: hexanes

75 3. { 240  RHYETE RPN e BB ES A DRI PRTEFE M opi oni ¢
aci d tertwhithylasagkes such in the next step.

3-{244- (4- But oxy- benzyl oxy) - 2- net hyl - pheny1] - nor phol i n-4-y1} - propi oni ¢ acid
tert- b%tyl ester

5342- E)4 Cyné Qiuewmlgnaahﬁmyd dageblajHeditemyihg-toarsihitdrinfantey: 1] - propi oni ¢ aci d
tert-but y

351 2] 2- NPT PRy 43 S dipalora by PP ISR WHERG BNHBR phol i n- 4-y 1} -

propi oni ¢ aci d tert-butyl ester

3-{2[ 2- Met hy1- 4- ( 3- et hyl - benzyl oxy) - pheny1] - nor phol i n-4-y1}-propionic acid
10tert-butyl ester o)

3-{244-(2, 3-Di f | uor o- benzyl oxy) - 2- ng pheny r phol i n-4-y1} - propi oni c
acid tert-butyl ester Cl

3-{2[2-Methyl-4-(4-trifluoLs
propionic acid tert-butyl r
153- {244- ( 3- Chl oro- benzyl o 2 Ket hyl - pheny1] - nor phol i n- 4-y1} - pr opi oni ¢
acid tert-butyl ester

3-{ 2[120 Ve #H{§- Bemzz([ltrebrpﬂwimbybw -6-dichloretdteny))-hemzamide: nior plsolution Hfy 1} -

I
B o1 2 net A S P s TR RE PRI R 91 i THF BT, 425.1)
20pr opi Oand@tdrOpWBBtn—BUlh‘.I)(ﬂ ZG'BL62 5 mol/l in hexanes; 3 04 mmol), at -78°C. After 1
3 (248 (3140 DUt 1o o5 RSN B V- oMk P AR MR8 BIY ikl R oPF 0N ©
3-{2[ 2- I\/Eﬂ' HF](54nl()2Né§i dddedi drepwise.yFHeemzgure xyas-adloway 1¢ waom pd &I anddthgd } - pr opi o

ni c I

255 5t 4- PG, RGHRA NG e agi Subseqa e, ME WAROPXRTES W o oo oy
c acid t eEtzObﬁ'hylorgam@ayer was drled (Na;S0,), filtered, and concentrated in vacuo. The

3 {200 (4! Ghe B ) oG RBGAhY (EBORRRIEY f1yH aRsgRiani o acid

3-{2[ 2- wewyzymo(momenyw@ﬁmrm@-phpm)a@aqzamaﬁqo(ﬁcﬂ& g)- 4-y1}-propionic acid
30tert-butyl ester

3-{244- (3- Di net hyl am no- benzyl oxy) - 2- met hyl - pheny1] - mor phol i n- 4-y1} -

propionic acid tert-butyl ester ﬁ
3-{242- Met hy1-4- (pyridi n-4-yl met hoxy) - prf enylhol i n-4-yl}-propionic
acid tert-butyl ester N
353-{244- (2-1 odo- benzyl oxy) 4 2- vl - gheny1l] - nor phol i n-4-y1}-propi onic acid
tert- butyl ester WD 201 B79% EP2010/ 062552 76
3-{244- (3, 5- D net hoxy- ben ~ ;8 - 2- et hyl - pheny1] - nor phol i n-4-y1} - propioni c
acid 2@rt-butyl ester
3-{244- (24‘§emz$/' -2104 02 PEEBYAHIS L HerYBLVINYI1-BREM T-mdBheiad:i N- 4TY1} - pgopi oni ¢
acid tert-butyl ester

suspension of (2,6-dichloro-benzyl)-triphenyl-phosphonium bromide (2.06 g; 4.1

mmol) (See: A. Schmidpeter, H. Noeth, G. Jochem, H.-P. Schroedel, K. Karaghiosoff;
Chem. Ber., 1995, 128, 379) in THF (25 mL) was added sodium hydride (60%
25 dispersion in mineral oil) (215 mg; 4.5 mmol), at 0°C. After stirring for 1 hour, 4-(4-

benzyl-morpholin-2-yl)-benzaldehyde (1.05 g; 3.7 mmol) was added, at 0 °C.
Subsequently, the resulting mixture was heated under reflux for 1 hour. After cooling
to RT, 5% aqueous NaHCO3; was added and the mixture extracted with Et,O. The

organic layer was dried (Na,SO,), filtered, and concentrated in vacuo. The residue



53-{2[ 2- Met hy1-4-(2, 4, 5-tri nmet hoxy- benzyl oxy) - pheny1] - nor phol i n- 4-y1} - propi
onic acid tert-butyl ester

3-{244- ( 3wBronm2bmazyl oxy) - 2- et hyl - pheny1] - nor phol i n- 4p¢TiEPpeops13s: ¢ aci d
tert-butyl ester

40
3 244 (4, B o bENZY 020U B IR RS LRI ) b YA P SR © et

3-{ 244- (42482t Berdichiobe paEsH yOMAN yi]dhEaYy IHorgHuting (1.45g). phol | n- 4-y1} - pr opi oni ¢
acid tert-butyl ester
3-{244-(2,5-D fl uoro-benzyl oxy) - 2- net hyl - pheny1] - nor phol i n- 4-y1} - propi oni c

propionic acid tert-butyl esterCl
203-{244-(2,6-Dichl oro-4-e
acid tert-butyl ester:
3-{244- (2, 6-D chl or o- 4-i odo-®enzyl oxy) - pheny1] - nor phol i n-4-yl | propi oni c
acid tert-butyl ester (0.34 g; 0.57 nmmol), and Pd(dppf)d 2 (14.70 ng; 0.02
mol ) er é-Banapb2{4(2:6-dighlernodrenzy!)tihenylmetphotinee T(04.25Iniure 0f58.6m01/ 1;

2.30 I Wi : 4 : o t } t C and
col ut i on SPEretiydnd ofide, (IR LG o'yl Rt TS EOMA0Y gl TN
was _addedtegebsiiiigienyiphesnfinepaliadinad08arang;) 80 OroalbiniT (25 mLi ves cool i ng
to RT t | ool ' ith

0 sa HB@&&Q—b@Hk&F—%Qﬁ-&W&p&WEH?ﬁ}gg&% ?ﬁ%%xﬁ.‘éﬁgnﬁﬁg Bild ARLRAg WM

Et OAc. The organic 1layer was drie tere concentra(lged in
vacuo. Theixtersivwhsestigd g (R Ti for @dobss. end aubseghentiydiestgcapider (eglug2for 2 h.

Et OAcqhex i f - , .

3_{24191( Zgggrzicéﬂ rgo? y ettrﬁ{lﬁwjl tglg]ezy agxcgchﬂté%ggi% in vacuo. The residue was

30mor phol bartidonsd besweph 6% equesud NakGOband FiQAe dhe(arasniotryag)vas ided

2011/ 0237 - / i AT - i Was rprifi

o oyl e RO 5B fchfialid iy vatuo, The resigue was purifeg Atk -
ne: A mi xt arematogpaghy- (BPy.| G- phexapes -Trbr phaifforse 4¢bengd-43{4-@.Bdinherloy

2-(2-chlo C e 0, pyran (1.21 m; 8.2 mml), K2003 (1.89 g;
13. 7 nmol Egﬁéﬁg%by'{ @%E%‘%E”éj@“l@? mol) in DVE (15 nl) was heated to 100C
overnl@ht. After cooling to RT the reaction mxture was partitioned between
5% aqueous NaHCO3 sol ution and Et20. The qQrganic |ayer was dried (Na2SO4),
filtered, and concentrated in vacuo. The residgie Was purified by col um
chromat ography (Si 02, EtO0Ac) t?)aff d 2

octyl oxy- phenyl ) -442-(tetrahydrjo-

2 )

acid tert-butyl ester
153-{2[ 2- Met hy1-4-(t etrahydro-furan-3- %}t\l ho <@o heny1] - nor phol i n-4-y1} -

| oxy) - pheny1] - nor phol i n-4-y1} - propionic

- 2-yl oxy) - et hyl Fnor pholine (2.04 g).

244- (2, 6-Di chl or o- benzyl o phenyl | - 442- (t et rahydr o- pyr an- 2-yl oxy) - et hyl ] -

nmor phol i ne was obt ai ned accédrding to a simlar nanner.

15{242- (4= -ph | ). hol i ns 4-y1]-ethyl }-ph honi i d _diethyl

eotor: n pbEERBITSNol Y ERPe L ARG BhEPFRe (B 83 o8& Gefinol ) and

di gt hyl ;/:soiyii?h(aﬁ?bmez((&bﬁnmbh?@l)%fmbbl)nei R(mﬁs@:@;(aez rrin)nc)!\)aSndjn;aat ?dd
er reflu or S er ol i e m X centrate

" vacuo. aiorinoradfil ek Mt R eleas v BT WS sy 3) e

Et 0Ac20 Me013490mb0) 2120-batdigtetyfpRe$@ino)-1,1'-binaphthyl (38.4 mg; 0.06 mmol) and

20tV Rt B LB AT B gPBMIRA] TSt o

242- ( 4- octvab diegtedhtenyiDIG faprddhaini in 4 mjidrpwaed. After esdleny: to Toora tempeitatuoa of

mixtur e oP eraRtedls e CeRah B oo (s 1S WRGre ey 0Re TBr Ut on”

CH3CN ( 17cémbthed @rgmiarialybis; wére9dmend(Na, 80, RTilterEd eandesancentigiedriink tveicue. was

ti f 30..m nut d b tly di-t = _yt
NN oY sopPa g iradanav B0 3T GhlmaCiea S iaRY. Heo Lhereaeadd)de i v r e
over ni ght afird RTj4-(SExseguamrbholin-291)-pHEn 201 A @R BFO5REE ERR0D0HE62552



78 aqueous hydrogen peroxide solution (1.80 m; 300 g/1; 15.9 nmmol) was
added and the m xture stirred at RT for another 15 mn. The reaction was
quenched Wy 20h@23ddi ti on of an 5% aqueous NaHCO3 sol uti eoTardoexstrsact ed
with EtOAc. The organic |ayer was dri/ad (Na2SO4), filtered and concentrated
in vacuo. The residue was 5purified by colum chromat ography (Si 02, Et20)
to afford phosphoric acid di-ge
242- (4- oct yl oxy- phenyl) - nor phg
Phosphoric acid di-tert-butyl
2-{244- (2, 6-di chl or o- benzy
a solution of 2-{244-(2, 6- zyl oxy) -

phenyl] - nor phol i n-4-ylyethdneal (0.74 g; 1.94 mmol) in a mxture of THF (10
m.) and CH2C12 (10 nL) was added a tetrazole solution in CH3CN ((8.60 nl;

0. 45 no1/ Benzhyirylidanerl4Ld-enzytrmerphalin:2-yhphenytl-@mingiasTat 2 r fegpssed 30
mnut es agsluibseueni - @btsnd-oRuymbiohotlid GaRr gPy) aharalpragidhte (0. 98

was ad and 15 stirred overni RT. sequently, the

m xt ur e w@é) c@b} ewas oad@d ardzapkasionei dninef (?égt -nblut yiet. 45ydf‘61|9§r o%kde in
nonanes ( Ob%@d nge%rp?g%hﬁ)hq, b%agﬁthgm‘)' )(0\§8S anded o.bper eﬁ%&ﬁet hgidn xture

was stirred he reactfi on was ﬁuenc y the

addi ti on tfibengyBianaacrionts-dealetiBmEd| (:d00; it exvela@nddNaPBy E’t@ﬂ\cﬂ The
organi c | ay8p nias). dee%%s&lhﬁ@ﬁ%&ne \I/éé h&sted tangh %P@@thbake@ftbﬁcd@%‘o

The residue was purif by~ col umm chromat ography (5102, EtOAc) to afford
phosphori © BEid 5 aqqgoys mwoegql@tpon was added, and the product was extracted

2-{244- (2,fn AERIAOT P QRBEMMIrREY brRRNY rsm?AFé?QOer'lé?ﬂ (MEQG@4EY¥|It&§éle%n&O 66 9).
25{242- (4- Cctyl oxy-phenyl ) - nor phol i n-4-y1] - propg{} phosp onlcaC|dd|ethyI

est er10 A gonaeniratedfin ¥agup. déeyesidye prasrurifiednby siebimmehromategraphyASOmmol )
di et hyl (ﬁtzobfrfé&?d(?ésoFPW?HBOa%RP%h?n;/d%/né@n%44be%zmbr)phom‘@i v Pnddyig: 0.7

mol ), and was heated under
reflux foPMneHgwB0)- After cooling to RT the mixture was partitioned between
5% aqueous NaHCO3 sol uti on 30and Et20. The organic |l ayer was dried
(Na2504), filtered and concentrated in vacuo. WO

2011/ 023795PCT/ EP2010/ 062552 79 The resStdue y@as, purified by col umm
chromat ography (Si 02, EtO0Ac : MeOH 9Q; 10 o@ ord
{242- (4-octyl oxy- phenyl) - nor phol -y -propyf | - phosphoni c acid di et hyl

ester (1.13 g).
5( 3- {244 (2 6- Di chl or o- benzy*ﬁz’)\ky) phenyl ] - mor phol i n-4-y1} - propyl) - phosphoni

t d |
SYNTHE et Hepai P ROU BB Y aaiae b PessPicat den by BB a1
g 3{ {2 [254( E) b@rﬁtzg/yir@wmmeyn)y;tﬂenwémh@ (|3r30491 ;Y7183 PFrapiie THE (ag ln:i)) V\{a_EEéddéd udet

n X i oni | ester
Conal LIRS AR TR b DOR el Wt PBR i, TR fedlinscmie o S: oy,

3 n) andwat;lsmrr@d @xerrﬂgihtf ar RZh Trﬁuké‘a%ﬂbtemﬁlknare e y@h@dneblesetweéﬁ Tenoved in
vacuo, and the cr (Sct was UI’If b ative HPCto afford
3 2aa- (DR BRERIPRE. i SALPOS E951 WopMBMRORRE J6h | B 2948907 oacet i
aci d @&l t NaBH (-TE)I-[L>8|©) @ha .ex{réyted evith O AcMFh ol'_gumnﬁlayé’rzhﬂas’Lerled:a\lI&SO}ﬂZ 17.

Cond't'on for the pre e LC cr product
di 5501 ved HEE&a00 CoRNEBRAISHHONGRUG 0 T e ef BT FoGaBEING pm a5
mobi | e pheasgs gt er/ CH3CN TFA 0. 1% 25 nL/min, run 20 mn 10% 90% CH3CN,

detection with UV 210-260nm The foll ow ng conpounds wer e obt ai ned

nmor phol i n-4-yl }-propionic acid trlfluor

4-yl)-propionic acid trifl@onpacetic”acid salt Rt = 2.04 mn. (SystemA),

trifl t Bt t 386. 22,
ORER B&nﬂ)éon?ropr@ﬁ%f&n ??yl) “pHerfM-3 6ldichiorS iseMzfM-andind:H e 4

(0.71 g). ad

\El ]- 10 norpholin-4-yl}-ethyl ester: To
| or'o- ben

simlarly: 25Conpound 2;
y) phenyl] -
g?eﬁ salt Rt = 0.76 mn.
(System A), [MrH Found: 39, 23; : \a pound 3;
[ MFH] 30Found: 435.21; Cal 435M20. Conpound 4;
Cal c:

3-{2-[4-(6-Methyl -i mdazo[ 1, 2- a] pyri di n-

3-(2-{443-(2-Propyl -thiazol {5-yl ox ropoxy] phenyl} nor phol i n-
3-{244- (2 Benzyl oxy- et hoxy) - phé'%'lyl] nmor phol i n-4-y1}-propioni c acid
3- { 244- ( 2¢4Pberrykpohbineg)ypthenybinineo(Opdibbi A-08- paipl)p PoEART .67 mL; 9.17



35acid trifluoroacetic acid salt Rt = 1.91 mn. (SystemA), [MH Found:
372.21; Calc: 372.18. WD 2011/023795PCT/ EP2010/ 062552 80 Conpound 6;
342- ( 4- Hewo2oymeb®sy- phenyl ) - nor phol i n- 4-y1] - propi oni ¢ aciT&Petofob258z oaceti c
acid salt Rt = 1.77 mn. (SystemA), 42wH Found: 332.21; Calc: 332.19.
Conpound 7; 3-{244-(4-Acetoxy-butaxy)-phenyl]-norpholinz4-y1}-nropionic
Sacr d tri P 43 erdcrlgpherd] Promed A BEE e Mot eyl 45 iy B unc:
26?.22%Z4gaﬂi|§édﬁ&aﬁr,l&err1rﬁgrﬁpbhmﬁbsﬁlting mixture was partitioned ti)e_ztwein 5°1A> agueous

-(2- - (4- F| uor.q- phengxy) - pr.opoxy] - phenyJ. } - pnrphol i n- 4- - _pr.opi onic
st i1t NabFGhosn EOaE! (RldmRhieS e bad gt e SB)R e iand {akep g
404. 22; Cal gacuD4o Id¥ord Qfompendytindrpholin-2-yl)-phenyl]-(2,6-dichloro-benzyl)-amine
3-(2-{442- (%}ag t hal en- 2-yl oxy) - et hoxy] - phenyl } - nor phol i n-4-y1)- propionic
acid t7if(Ut?Bhcetic acid salt Rt = 2.35 min. (SystemA), [MH Found:
422.24; Calc: 422.20. Conmpound 10;
342- (4- Phenyl car banoyl net hoxy- phenyl ) - nor phol i n-4-y1] - propionic acid
trifluoroacetic acid salt Rt = 1.48 m no%ﬁyst , [ MtH] Found: 15385. 20;
Cal c: 385.18. Conpound 11; N
3-{244- (4-Pyrazol - 1-yl - benz “nmorphol’i n-4-y1}- propionic acid
trifluoroacetic acid salt B (System A), [MH Found: 408. 22;
Cal c: 408. 19. Conmpound @

em

34M4447- Met hyl - |

H pyrazol - 3-yl net hoxy) - ph jor phol i n-4- 20yl }-propionic acid
trifluoroacetic acid salt Rt = 1.14 mn. (SystemA), [MH Found: 346.20;
Cal c: 346Ni[8-(4 Gengplumerai®lin-2-yl)-phenyl]-2,6-dichloro-benzamide: To a mixture of

3-{ 244- (4,Ch - - i Nz 4-y,13 - [ onNi i
Cr T ot ol BEASHREE AAHEAE DT RIS Ja 8~ PRI "= an8t M6 1a,

Cal c: 1B76ethgldig®Cenyaming (042 mL; 5.4 mmol) in CH,CN (10 mL) was added 2,6-

111 uor odehp eREY Atfibe ROSALLEY R 2 I B @RV ufbisivasy o4

Cal c: 361attiwed to @@mpoienB&T15tirred for 1 h, and partitioned between Et,O and 5%

342-(4-Ph I h | )a LDz 4= [ QR i I oacetic

aci d sal ¢ ootk RHCGRIRE ko RE RGY W ok NESER) ABadSd earchtBiEe Ty

Conpound hevac8o{ DPpdresBluPhasyiurified by xplunphemgmhatogapph ¢Biln- B9 jo affapi oni c

aci d i f huQr Q: jy i g salit = o2z L 1N )y [ MFH] Found:

370,28 CEEEEU G ARd o i T-Ze dtnBidter R AR )

3-{244- ( 3- Benzyl oxy- propoxy) - phenyl ] - nor phol i n-4-y1}- 35propionic acid

trifluoroacetic acid salt Rt = 1.97 mn. (SystemA), [MH Found: 400. 26;

Cal c: 400.21. WD 2011/023795PCT/ EP2010/ 062552 81 Conpound 18;

3-{244- (7- Met hoxy- hept yl oxy) - phenyl ] - D, lin- 1} - propionic acid

trifluoroacetic acid salt Rt = 2.04 mnJ ( 3@?} [ MMFH Found: 380. 27;

Cal c: 380. 24. Conmpound 19¢j

3-(2-{443-(4-tert-Butyl -phenyl )[1, ] oxadi azol - 5-yl net hoxy] -

5phenyl } - nor phol i n-4-y1)-q fonic acid trifluoroacetic acid salt Rt = 2,67

mn. (SystemA), [MH Found %@6 27; Calc: 466.23. Conpound 20;

3-{244- (5- 0xo- hexyl oxy) - phenyl ] nor phol i n- 4-y1} - propi oni ¢ acid
4-Benzyl-2-{4-[2-(2,6-dichloro-phenyl)-ethyl]-phenyl}-morpholine: To a degassed

20  solution of potassium [2-(2,6-dichlorophenyl)ethyl]trifluoroborate (0.28 g; 1 mmol) and
potassium phosphate tribasic (0.58 g; 2.7 mmol) in toluene (20 mL) and water (4 mL)
was added 4-benzyl-6-(4-bromo-phenyl)-morpholine  (0.30 g; 0.90 mmol),
palladium(ll) acetate (6.1 mg; 0.03 mmol), and 2-dicyclohexylphosphino-2',6'-
diisopropoxy-1,1'-biphenyl (25.3 mg; 0.05 mmol). The resulting mixture was heated

25  under reflux, overnight. After cooling to RT, the mixture was concentrated in vacuo
and partitioned between EtOAc and 5% aqueous NaHCO;. The organic layer was
dried (Na;SQ,), filtered, and concentrated in vacuo. The residue was purified by
column chromatography (SiO;, Et,O:hexanes 1:1) to afford 4-benzyl-2-{4-[2-(2,6-
dichloro-phenyl)-ethyl]-phenyl}-morpholine (0.21 g).



trifluoroacetic acid salt Rt = 1.35 min. (SystemA), [MH Found: 350.22;
Cal c: 350.20. 10Conpound 21;

3-{244- ( 4wBhenyl23 8t oxy) - phenyl ] - nor phol i n- 4-y1} - pr opi ORCT/ER2010/062552
trifluoroacetic acid salt Rt = 2.38 nmi3n. (SystemA) , [MH Found: 384.25;

| 384
(244 CaTRE: HERUTREn PoEEN™ A G dishlosRBhe L ety trifluorsbosate. 4as g
| uor oprphigd asidllonsl To R setuton/&f oRich{dBysty@ie A) .58 hCompeunthoB 3n

52

trif

t‘; {F1 ot o0E: (18 Tt Hek aRtekeRErl Y st RBsgep s Sk bandicd Ba e, s,
4

; 376mhﬁ)l) Gmrb@w“rﬂteaﬂtphosphmo)ethane (46.1 mg 0 12 mmol) and pinacolborane

|
S o Y T Y LR TR a PRl T RGeS AR o eas 48, 27,

20Cal c: Sé&s%auerﬁymmdtréiﬁd in vacuo and purified by column chromatography (SiO2,

U111 uor oBEONRa8EY d 20t o bipBUias (el i ME0H b p ki M40 1a:

Cal c: 420mlY, and pErREPIOmMNBIfldside (3 43 g 43 9 mmol), and stirred at RT, overnight.

3-{244-( 3-P h hol 4-
ST S DS PR AR R e RER R s b B BRefE el ge o1

Cal c:1®86tchibneGHposHtdnfdted in vacuo. The latter steps were repeated three times to

ser gt f s LnenkRler o, pPEREY LSO bR edied Bt B Mt begiea B g O™ ©

409. 22; Cabtc. T piékipiBGCamgorantbvad; by filtration and washed with CHs;CN. The

3-{244- (2. 3-Di hydr o- f -yl met h
s e\ peomingd SR RRSAR Gt AT R ket legsmsioupewas yoaigd i .
( Syst em Apijth [EV€H] THeofontied 3Bidithte Gak oll8@dd b§ . filtratiofaamaogiisdl RNacuo to

3{24(2 et hox e poI| propi oni c
vl d 151 hoR GRsi bdpd-Saiprerion bl RRrbooralrE el o whibhbies gt
35446. 23 aSaligh. 446.20. WO 2011/ 023795PCT/ EP2010/ 062552 82 Conpound 30;
3-{244- (4- Phenoxy- but oxy) - phenyl ] - nor phol i n-4-y1}-propionic acid
trifluoroacetic acid salt Rt = 2.25 mn. (SystemA), [ MH Found: 400. 24,
c: 400.21. Compound 31;

Cal @)

3-{2-[4-(2-0xo0- 2- phenyl - et hoxy) phenyﬂ-Arrgr pholin-4-y1}- 5propionic acid
trifluoroacetic acid salt Rt :e;Ii:;rgﬂ»/wgySFﬁRQA%i [ MFH] Found: 370. 18;
Cal c: 370.17. Conpound 32;

3-{244- ( 3- Chl or o- benzyl YN nor phol i n-g-yl}- propi onic acid
trifluoroacetic acid sal = 2.09 mn. (SystemA), [MH Found: 376.16;
Cal c: 376.13. 10Conpound 33;

3 (2. 14- [ 33615 RINbsphdhiF SRR RIRH. L yIREBfRh sclabinuy kel o aci d

fl uoroacetic aci : 395. 22;
Cal c:2@95To@ nisurecef 63(4- Q@w}%m@hgnﬁmorpholm -3-one (13 40 g; 47.3 mmol) and

3-{244-(2 InQA J aci d.
3 {240 (R RN REREY) XML [ TRPRP! s Suid Rt finy RAME, 2
tert- buty(13e7stf’fé4r Q@Gsemgl) The Tesiing) mipgdigredvas slired at rRTafor Jwuig po# of HCI
in 1, 4- dg H?B%"éaﬁe]e@/ d3nHntratedr 30 VQ&JO) fRd RlsidueC hRY &Rk bRt cdflimn

Subsequent solvent was renoved in vacuo an e residue treated W th

i Pr20, thehrprr@tqqmtm(@I%ﬁtz@doaﬁﬂor@aﬂw bgnaviqwiaemdm@h@rwmtmndver ni ght

underog edy t ke 4-
(2,6- échygrsg)- ng]nzy o%;r/§& ee%%l g‘rmrp )gl in-4-yll-propionic acid

hydrochl oride (0.50 g). 1H NWR (400 MHz, DNBC>d6) 6 ppm 2.88 - 2.97 (2 H,
m 3.11 (1 H t, J=11.7 Hz) 3.15 - 3.23 (1 H, n) .30 - 3.43 (2 H m 3.49
(1 H d, J=12.0 Hz) 3.55 - 3.64 (1 H m

/[::j/J\\/NH
P NG
0

2-(4-octyloxy-phenyl)-morpholine: To a solution of 4-benzyl-2-(4-octyloxy-phenyl)-
morpholine (20.22 g; 53 mmol) in MeOH (400 mL) was added palladium hydroxide

30 (0.74 g; 5.30 mmol). The mixture was treated with H,, at normal pressure, overnight.



4.01 - 4.20 (2 H m 4.88 (1 H d,J=12.0 Hz) 5.24 (2 H, s) 7.04 - 7.12 (2
H nm 7.35 (2 25H, d, J=8.7 Hz) 7.40 - 7.49 (1 H n) 7.49 - 7.56 (2H m.
The fol | ombDng1eesPsunds were obtai ned according to a si rcirar2emness2

Conmpound 34a; (+)- 3 {2-14-(2,6-D chI ono- benzyl oxy) - phenyl ] - nor phol i n-4-yl }-

i d h hl d 400 MHz,
0 BrB0s GBS 3l pgdre was Bishdives Migselaliph g Mgy washed Wil 34 (r
S. A 5238H) Soldforr o3 aehdnng inl Md@l—Q5Evap6reQ|8n (anthd ddveht @forded. 2@-daWloy-H) 4. 78

743 s S Bacnyimarofigint 44,80 Gh vhich was dsqdasslepJu g neaisten. 0 (M 2 0

(+3-{2- [4 (2, 6-Di chl oro-benzyl oxy) - phenyl] m)rphol in-4-yl}- propionic acid

e Sl B e R, 00 1
V\o 2011/ 03 MARPA-HiPBAAKH-262558n88 H) 3. 97 - 4.08 (m 1 H) 4.09 - 4.18 (m

1 4.79 24(s 2 H 7.07 - 7.15 (m 2 H 7.31 -7.38 (m
2 H 7.43% quﬁgné%}wﬂ% E 7.60 (m 2 H). Conpound 35;
3- (2 (4- Ozt(lequlq:ménM)rmbmmllma 4-yl)-propionic acid hydrochloride. 1H NWVR

400 Mz, d6) 6 0. 55 71 (m 1.04 (br, 10 H) 51.25 - 1.43
Em 2 H Zfiﬁ%efyg?"!(?"%w)’é“wh?"%% (2 73 (2 2 H (2.78 ) 3.H2)4 (m 2 H
3. 08 10 3. 53441-mpty48k%paew) -motpRdlifen 2 H)I4. 48 -h4|. 69 (m 1 El) 6.90 - 7.dz5
m 4 H) n -nor phol i n-4-y1]-butyric aci
élydr ochl o?%ﬁuﬁ‘ﬁwgﬁ%é@ W%@E’b@)ya) ppm 0.86 (1 ( )= %3 8uH)z/ 3 H 1.19
- 1 33 (rrn(i-Wld'tDlyIJmBEbho]m@ylo-lﬁsheaoll-D 33943- 1{23. (()an (4 K 505223 363( 238 \(];]73 "
4 10 -4, 1% "?‘?H“("z“%mﬁh%'lf‘ 9Hi"°§§"‘(’ 1H 7.22 (d, J=8.6 Hz, 2 H) 7.30 (d,
J=8.6 Hz, 2M APONPNGIiAL2-yl-phenol
342- (1 Mééﬂhoxﬁﬁe yI)) I ¥)-’0I:/ e ]-propi onic acid hydro- chloride. 1H
NVR (R0 %W%ébﬂ '@%’Bﬁ] ir!?h" 91 (m 3 H) 1.27- 1.34 (m 4 H 1.36-
1542 g m ZMizlrgl:E)Bﬁ-Zylﬂtﬁlﬂ(uﬂirorﬂeiH)yIS ?h?ﬂol- 12.H)913(r5n2 2 51)6%?2 -13H)183(r9nl 2 H)
m . - 3. m .

~4.02 (m3§""|lﬁr° rpﬁgﬂ"ﬁy R{‘e'1°'H) 4.74 - 4.81 (m 1 H) 6.95 (d, J=8.7 Hz,
B (4 P T By e nci 6 M o Yo ori de. 1H

- - - - . = 4- - DU | | - | .
NMVR (400 %?%w%&ﬂ%y%hab&%ﬂ%ghsmé 71 (my 3 H 105 1.15 (m 4 20 H
1.15 20 1. 3MdnpholnB)yllhéhot 1. 53 (m 2 H 1.70 - 1.81 (m 2 H 2.14 (t,

J=7.1 H 3.11 -3.39 (m 4 H) 3.75 (t, J=6.4 Hz,
2 H 3. 786%"'5)958"?%3"?#!)" "5’& 96 (m 1H 4.56 - 4.64 (m 1 H 6.75
(d, J=8.7 He, 7.09 (d, J87Hz 2 H) 10.70-11.00 (bs, 1H). Compound

39; 342-(4- Fbptyloxy phenyl) - nDrpholln 4-yl]-propionic acid hydro- 25
chloride. 1H NWVR (400 MHz, DMSO d6) 6 ppm 0.59 - 0 68 (m 3 H) 0.96- 1.22
(m 8 H 1.40 - 152(m2|—|)261-272g) 2 2.78 - 2.96 (m 2 H
3.02 - 3.39 (m 4H 3.67 -3.81 (m 3H) 384 394(m 1H) 4.57 (d,
J=10.8 Hz, 1 H 6.71 (d, J=8.7 Hz, 2 NH J=8.7 Hz, 2 H) 10.67-
12.94 (m 2 H). Conpound 40;
442- (4- Hept yl oxy- phenyl) - nor phohyn-4<ytY-butyric acid hydro- 30 chloride.
1H NWVR (400 MHz, DMSO-d6) 6 ppm’0.87 (t, J=7.0 Hz, 3 H 1.22 - 1.35 (m 6
H 1.36 - 1.44 (m 2 H 1.66 -"1.74 (m 2 H 1.94 - 205 (m 2 H 2.34 (t,
J=7. iz, 234)PheRefI-ph n{dﬂ%hu &(’n%(tr35ﬁ zyl2- 2%dichiorol =6. 4 Hz,
2|_|)45'%34 ee@'@pgny Girdd: er Séﬁg ?f(%deoo] > 1
7.29 (d, Bh@W) W]pz\em/l} mr@@hne 1015429 QBZ mrmolmanalmlunl ydroxige40.04 H) .
35COWD°“”§ ¢35 n%n&la'm( l(he@i‘—F %l‘s%lvl}qzw&efﬂé!étéd WPthF}*IlObt Hoﬂ‘ra}’ ﬂa?es@ur‘é?b%hi@hlac' d
hydr o- ori de do6) pp 1.37 -
1.46 (2 HThe\?@%‘mWO‘M?Q’MF%@iOIW 6'@2@9‘2”8@%“6313%‘@”"%37@9({@9#4 ton)2 85
-2.92 (2 3-3.21 (1 H nm 3.29 - 3.41 (2
H m 3.4?%@%@ &%nét’hgtbhetnlﬂ)%&éh@gg%% 39% 3.95 (2 H t, J=6.5 Hz) 4.01 (1
H, 3Q]-122Hz)407-417(1H n)480(1Hd J=10.8 Hz) 6.92 (2 H,
dt, J =8. 52 Zlé@i/lo?y%&eﬁ I)Jﬁnor‘éhoﬂn@aﬂdw-h 4W%ﬂe fmorpholine:

(+) 342- yl ox hol i n-4 pr opi oni ¢ aC|d hydr ochl ori de
froml SOh‘BIann@f ﬁ?‘(tWD&WPBX@' H9\")Q rrW?%h%‘FFieﬁatﬁdyﬂtQ ppef él SRt aci d
Ler DUt Vleghigleby okhHline Srtd g AR MERICHIFA NMR(AOR M 29N 0) 6
PPm 0.81 -0 - 147 | I—% 17(m2 2.83 -
2.96 (m 2 H 3.03 - 321(m2H)329 340(m2H) 3.48 (d, J=12. 34
Hz, 1 H 3.56 (d, J=12.34 10Hz, 1 H 3.95 (t, J=6.47 Hz, 2 H 3.98 - 4.08
(m 1 H 4.08- 4.18 (m 1 H 4.75 - 4.87




(m 1H 6.88 - 6.97 (m 2 H 7.28 (d, J=8.73 Hz, 2H) Conmpound 41b;

(+3[ 2- (4- Cctyl oxy- phenyl) - nor phol i n-4-y1] -propionic acid hydrochl oride from
| somer 1 wO 28di226A50ct yl oxy- phenyl ) - nor phol i n- 4-y1] - pr opComEP20 18061552
tert-butyl ester, [a]D25 = -5 (¢ 1.0,45MeOH); 1H NWR (400 MHz, DWVSO d6) 6

PPm 15 0.57 -0. 0,93 3 0 - 1.58 2 2.61
T2 80 (m ™ Pﬁ"“%‘”sﬂﬁh ag "6’9'%“3% By %3" ‘%E‘((?PP' / %’ﬂﬁ d?@W’?'”EJ(Y—’D/) %t.(f%ow gi) 45
S g}g §3H)Hzf:’at@5of 240 OhL(nh., 4arkd VAth63)\(-0etedtidr) ab.BH nnb. Bfis ( afforded)afer09 (d,

2 . Co d 42: \
215 (4 e pyARSIO SRS SebRbtso (DR-A-0e B RNETY ) ABPPNRYRE of® S nPERTiel H NVR
(600 MHz, OWBQM)(CQ @ﬂ%@H%Gar(dt(r) ZlFﬁo&ythy ;ameldyl)ﬂmaﬂohonﬂaefééle(mowo 8 H

1.36 - 1.44(m 2 H 1 74 (m 2 H 5-2.05(m 2H 236 (t,
J725Hz[OQDHf%8030Me@U))(m 4H)347-359(m 2 H 3.95 (t, J=6.4 Hz,
2 H 4.02 - 4 20(m2H)486(d J102Hz 1H)693(d J=8.7 Hz, 2 H)

7.30 (d, J=8 2 H 11.23 - 11.40 (bs, Fh npound 43;

2,2-Di et R;Ei@.ﬁ@cl(ll@f@@hymwﬁhﬁhwhﬁnmﬂw@hp Dey- Epla) sQJHN Qfifi-eenzys aci d

hydr ochl opj 4.(t 2 3

0y86 Qé@'?zGJdﬁéhMVSQpﬁérQQ(yMéﬁvyg?}@%ljiﬁ%é%ﬁrPéﬂ(Q 28 gg 38754mﬁo§ inH4,2- l:)i)
3.68 - 3 dighlorgethane) (12 mi9, was asidq@dww 1fhl|qyoe#1y72hlpa>format1; (074‘E)H1L(d

J=7. 8% Hz 4 &Zmhib), moﬁﬂgr ﬂfSﬂ'mlnutes the cooling was. removed and subsequently the

342- (4-octyl oxy- phenyl) rphol 1 n-4-yl]-butyric acid _ly chloride 1H NWR
(400 NMHz, "DNASS. W89 h@awnwmergeﬂum%n@ éiftqq)cop“ng to RT 47 (HturesWasH) 1. 63
;I. &072 (”bor?cehQrat%dgﬁ \(écquTQ tﬂg r\§|§|du<§ v@s édd]él‘j tcfﬂue%% ébm tHe rﬁ%gﬁrneGQa%_ 73 (m
2- Met hyI gqrnt’eouaf@étlsywa&lgp Hﬁleﬁwwsl) Stﬁer\frﬁﬁdppﬁatad Ml]cepT@ﬁiQ)Fmi regidep was'

?égr Oghgogg@&j IQ/I'ébN@O(rﬂQ)O aMI'%hls %@e‘més @lr%n&\férrﬁéht(att RT fﬁwﬁ%&% thg o ( é 05
J=7. 5% mmlﬁurﬁjwmnsgnt(ai@ld mJ\E@ug2Theeree@uwasx>aﬂ)tloee<3Qet(NGﬁn EéOAcanw) 2.85 -
(2br93 gm 2 A u&ﬁjsg |%OHS Thelleng)ers W@r@%éér@?e%ﬁ%’?ﬁcﬂe%@%fy %@&5%%%572 (18
J=6. 47 Hz( Naz%ﬂ)a) 3f'@)@‘9(’bra”ds Confevlﬂlyat@d 751 (\Rcug = 8)459@@ 2114141? 67D'9@0'(0dd

J=8. 43 6

32 [ e RO AL 5% Ry e s e, 32 396k 1. e 10X o o
acid dr@@ﬁlorlde 1H NVR (400 MHz, DMSO-d6) 6 ppm1.42 (s, 1 H 5 2.82 -
2.98;@1 2 H 3.02 - 3.20(m 2 H 3.26 - 3.40 (m 2 H 3.47 (d, J=12.04
Hz, 1H) 3.93- 407 (m 1 H 408 - 421 (m 1H 475- 4.91 (m 1 H
5.16 (dd Tb&iollswmgfpomomds weng)obrained accprding torg similpymannes: - 7.39 (m 2 H)
7.40 - g1bichidrb- %eﬂ?l)m%oﬁc?h&lm-z J1-b8nzapngeound 47; o
3-{244- (2 rlfluoroneth benzyl oxy) - phenyl ] - nDrpholln 4-y1}- 10 propionic

aci d hydr 8dAil#{3 @@'&MOWEMDVWMH phsmslbrﬂeopm iBdm 1.41 (s, 1 H 2.81 -
2.96 2 3. 7 d, J=12.64
o (m gzkibaqu.Jo ber?zy%Q4(d|:_berp%oW1 ﬁyl%enyﬁ a319in€m “ 523 (9 (m 1 H
4. 80 %Qj 3:61BichlpropN- (41mmpf5>lm21/bph§n¥lb bern@mdw 09 (m 2 H) 7.28 - 7.38

2 15Co d 48;
gm{ 244- H) iéﬁﬁzi‘(z ﬁéﬁgh'(’?n?@em/&h%e%hf?'f’%“o%pﬁﬁ?ﬁb 4-y1}- g?gglno nic acid

hydr ochl o?rlﬁ'éz Sdishirrq-heny tdoliveppm 1. 41 (s, 1 H) 2.85 - 2.99 (m
2 H 3. 0321§-o2#or6m (226-H)cr?rou%5benz§kﬁ?) Pﬂany"\]imorﬁhéi?néd J=12.04 Hz, 1 H)
3.95 é 91 (m 1 H) 5.13 (s 2 H
22°Mpr°r6151°r°10625vl(m¥) ghenyllzmgrphaline j=g. 73 Hz, 2 H) 7.48
7. 6@(”2_{ dﬂoro 4?-@ Eﬁfﬂb‘?b‘lﬂ@tlﬂ@-benzyloxy) -phenyl]-morpholine o
3 {244- (3-Trifl uoronet hyl - benzyl oxy)- phenyl ] -nor phol i n-4-y1l}- propionic

aci d hydr 8dRIer@eA- Wﬂm'?wwxymﬂkw%pwmez 83 - 2.94 (1 H m
3.02 - 3 i 4Morghom 23yl-§)@enyl:)§-13rﬁ1 I-EthambRe47 (1 H d, J=12.4 HZ) 3.57 (1
H, dd, 4.05 (1 H m J=12.3, 12.3, 1.3, 1.0 Hz)4.07
-4.18(1H m 4.80 1H d 5.23 (1 H s) 7.07 (1 H d) 7.33 (1 H d) 7.64
(1 H t) 7.68-774(1Hn)25777(1HdJ:76Hz)782(1H S).
Compound 50;

3-{244- (2, 6-D net hyl - benzyl oxy) - phenyl ] - nor phol i n-4-y1}-propionic acid

hydr ochl ori de 1H NVR (400 MHz, DMSO-d6) 6 ppm 2.32 (s, 6 H 2.83 - 2.94 (m
2 H 3.02- 321 (m 2H 3.26- 3.40(m 3 H 3.41 - 3.51 (m 1 H 3.51 -
3.61 (m 1 H 3.912 -4.06(m 1H 4.06 - 4.19 (m 1 H 4.82 (dd, J=9.85,
1.01 Hz, 1 H 5.05 30(s, 2 H 6.74 - 6.81 (m OH 7.04 - 7.11 (m 2 H
7.17 (dd, J=8.34, 6.06 Hz, 2 H 7.29 - 7.37 (m 2 H). Conpound 51;
3-{244-(3, 5-Di chl or o- pyri di n- 4-yl met hoxy) - phenyl ] - mor phol i n- 4-
y1l}-propionic acid hydrochloride: 1H NVR (400 WMHz, DVSO d6) 6 ppm 2.81 -
29(m2H)301-22(m2H)324-342(m2H)342 370( 2 H

~Nreos 1N o — 1 N N - a1 ~ ~



WO 2011/ 023795PCT/ EP2010/ 062552 86 Conpound 52;

3-{244- (2, 4-Di chl oro- pyri di n- 3-yl net hoxy) - phenyl ] - nor phol i n- 4-

y1} - propiwoizetiaes®shydr ochl ori de: 1H NVR (400 MHz, DMSOpd@)EPBo1ppmsa2 83 -
2.98 (2 H mM 3.01 - 3.22 (2 H m 3.3 - 3.53 (3 H mM 3.52 - 3.65 (1 H,
m 3.94 - 4.07 (1 H nm 4.08 - 4.21 (1 H m 4.84 (1 H dt, J=11.1, 0.7 Hz)

5.21 - 5.31(2 H m 7.04 - 57.18 (2 8, 729-744(2 H m 7.74 (1 H,
d, J=5.3 Hz) 8.45 (1 H, d, J=5.3 ) Cqyrpound

3-{244- (2, 6-Di chl oro-phenyl carb heﬁ&l] rphol in-4-yl1}- propionic
acid hydrochl ori de 1H NVR (49& DIVBOdIS) ppm2.85 - 2.98 (1 H m
3.02 - 3.25 (1 H, 3.35 (1 J=8.1 Hz) 3.51 (1 H, d, J=12.6 Hz) 3.67

- 3.77 (12 Sxydghdriyl ) Phdmbiéﬁdb)(ﬁcaéd- ﬂtﬂﬁ(ésb‘i‘ Athnixdur86f- 5. 07
(1 H m 1'(|4I-ﬂj%i£ !pat r;13,1,0-}\'?()891 Hz) 7351 Y? 64I (te YQ t gllHr d, J=8.3
Hz) . Corrpﬂu”?ftfpl?b‘?im 2 -yl-phenol (0.99 g; 541 mmol) and di-tert- butyI icarbonate (1.18 g;

3-{244- (25ﬁ‘|D|nﬁﬂ>|l)0|rnOCH§®NO(5W?ﬁLﬁWa% s‘ﬁh@ﬂ'ydt]RTr%rpBCdeQ $UM§e}queﬁﬂ)Dﬁh@m c acid
hydrochl ori de,. 1H NVR (400 MHz 3.00 -

m

3.25 ( HreSHit'”Q mxture ‘ﬂaﬁéo"(oé’”ll-f?teﬁj'” 33‘?}6’ Q’Iﬂhe raS'dlae—wss Pumte)d @"6%“"("1 H d,
J=12.6 Hzphdnldld élphyZ (eiloﬁ cmﬁ)zcé CHAOHA- @#31 1toH, affkd 4289-hydroR§-phdnytl- M 5. 03
(2Hs)15722( =8.1 Hz) 7.36 49(2H,rr)¥49- 7.63 (3 H,
n . Conpo[]}‘?g’@”e"" carboxyllc acid tert -butyl ester (1 15 ).
3-(2-{442-(2, 6-Di chl oro- phenyl ) -vinyl]-phenyl }-norpholin-4-yl)- propionic
acid hydrochloride 1H NNR%/OO VHz, DMSO- d6) 6r§ pm2.85 - 2.95 (1 H m
3.07(1 H, The foflowipgomppund yas obtginsd acv‘iom\'”gr%? agimir Maqneg j=7.8 Hz) 3.43 -
3.55 {d He- mr3m@0pher@l)7tﬂldrﬂoﬂﬂhoﬁﬁea dafboxylichacid lertbutyl e§1e14 - 4.22 (1 H,
rr)490(1H,dd 20J=11.0, 0.6 Hz) 7.07 -~ 7.14 (1 H m 7.16 - 7.24 (1 H,
m 7.34(1 H t, J=8.1 Hz) 743(1H d, J=8.3 Hz) 755(1H d, J=8.1 Hz)
7.68 (1 H d, J=8.3 Hz). Compound %5,
342- (4- Phenet hyl - phenyl ) - nor phol i n@ﬂsﬁ\h propi oni ¢ acid hydrochl oride 1H
NVR (400 MHz, DMBO-d6) 6 ppm 2.8Q - 3 3 m, 3.24 - 3.80 (4 H m,
3.96 -4.29 (2 H ), 4.80 504H M, 7. 1p~- 7.52 (9 H ). 25Conpound
57; 3-{244-(2,6-D chl oro-ben aq].No) - phe@yl] nmor phol i n-4-yl1}-pro- pionic
acid hydrochl oride 1H NWR (4@6 VMHz, DMSO-d6) 6 ppm2.86 - 2.98 (2 H m
3.01 - 3. 234132047{0 ;mer@l)zfﬂﬂlé{@ﬁks(tﬁldﬂnor?hal|H@-4-ca3b§5§ni§:2 ddid niera-ba?l 4. 05 (1
H m 4.05 - 4.
Hz) 6.72 esten, TQja 39580'60 {4-hrogo- phenybﬁhlemomh%eﬂf%@omlcwcweﬂj&@ls Hz)
7.35 157 dgef 3. @)’b g”)101)55r4an{oi]) ikh cr3%4, grbﬁ7m§) a3 ad@Q@@oém oxybenzoic
3-{244-(2,6-Di chl or o- benzo am no)-p enP/ - nor phol 1 n- 4- - propi onlc acid
hydr ochl oPgidd5-20 9RRk 1¢ 4000 Iegmjﬁv@ §Fs stlrzedéqve(rzgm at@l.2. 99 -
3" ]2_]2_ 5(92 Tn(ﬁ‘%u@'se%aently?’a%tlfrgte'd' adi’l%éuélgocf &m"ﬂhlogulfaie'%éluﬁor"%bs%dégd %llrdg dd,
J=11.0, ot maﬂw Svrrg@fqrzanﬂthea 30 eig. Ehwia)yerﬁ were-sepa%e @nqhther@qwogs - 7.63
(1 1 M ByBPukd rabled hich fit) £10MD P HAGALIHENLRA0L Y06 AR08
Conpound 3 V\g\tg 6- Di chl or o- benzyl oxy) - phenyl ] - 2- net hyl - nor phol i n- 4-
y1}- p%Q)p| BYife Withi ap ﬁwﬁ%léHN@nQQ;esoiuilom he £00bings, OrDRINC)lAEY's aveppried 21 -
84 (m g\/lqgoﬁ ﬁ@ré%n@cbﬂceﬁtr@%d m%aél?o (cm;ffcﬁ'd @(4%86%0;%3@)6%.&0'-4) 5. 24
s, 2 H) - 7.60 (m 2 H
1.41 (br lksthlorrprn;l])oll_nLQAs@rtquhc ggd te_[t h;gtyle@tﬁm Qﬁ@)@@ch was used as such

{244- (2mqmé%§& s | uor o- benzyl oxy) - phenyl ] - 2- met hyl - mor phol i n- 4- y1} - pr opi
nic acid r'ochl ori de 1H NVR (400 MHz, DMSO-d6) 6 ppm1.21 - 1.93 (m 3

2.86 - 301(m 2 H 3.02 - 3.44 (m 6H) 3.60 - 4.20 (m 2 H) 5.16 (s,
H 7.09 (d, J=7.8 Hz, 2H)73(tJ8 Hz, 1 H 7.41 - 7.49 (m 3 H)
49 - 7.56 (m 101 H) 11.36 s., 1 H 12.72 (br. s., 1 H). Conpound
1;

H)

{244 (2-Trifluoronethyl-ben (0D ml t hyl - nor phol i n- 4-y1} - pr opi
nic acid hydrochlorlde 1H NVR (‘400 DIVBO ) 6 ppm1.21 - 1.90 (m 3
H 2. -3.00 (m 2 H 3.02 346(m6H)35 422(m2H)704(d
J=7.3 , 2 7.44 69 - 7.85
m 3 1) 234.ePichptbapeia PHep I horbholing hyeERHIGHRE dhce chioids

[ 2- IVEt hyl.32m( 48 @%mbw&s@he&ytd etﬁ@rﬁdﬂ(@d DY, Ahi IrgsuMrHYRI ook v@@ladjded

ydrochl ori de 1H 80 - 1. 20-

8

9 (m ©32if-(% ’f’ichtoa%@ﬁnzym) gh%é/'] "zngDO"@eélscarb%yb@a@We% ijy'ﬁ - 3.43
m6H)3.53-416(m2H)395(tJ64Hz 2 H 6.94 (d, J=8.7 Hz, 2
H 7.39 (d, J=8.7 Hz, 2 H 2011.23 (br. s., 1 H 12.72 (br. s., 1 H).
Conmpound 63;

4-{244- (2, 6-Di chl or o- benzyl oxy) - phenyl ] - nor phol i n-4-y1}-butyric acid
hydr ochl orlde 1H NVR (400 M—lz DIVBOdG) 6 ppml 92 - 2 04 (rn 2 H) 2 35 (t

- -— NP~ "~ NS ~ A

1.
(
1
3-
(0]
2
7.
6
3-
(0]
(
3-
h
1.
(



5 H 7.48 (d, J=8.1 Hz, 2 H 11.31 (br. s., 1 H 12.67 (br. s., 1 H. W
2011/ 023795PCT/ EP2010/ 062552 88 Conpound 66;

3-{2[ 3- Mawbas/043198- t ri f | uor onet hyl - benzyl oxy) - phenyl | - PCT/EP2010/062552

nor phol i n-4-y1}-propionic acid hydrocttl ori de. Mp 170-172C. Conpound 67;

3-{244- (2 6- fI th h
vor anol | ol 81 Al KN AP ETs ReS IRCS B4 Erier 3deumoatta ce:
3-{244- ( 26 ety @t Rernfz»yltméy)dagis MEHeh@sMtipd 0yddnsivbr wa kortentrated in

4-y1} -prop i onic id hI oL 214-216C. Co un 9:.
3 Y oha” SRS Gnf Bt Rby PR B mAt e Gig s cpTsd by iaton and
t1h32/l6 propueéd C iAci cbdﬂubdrgﬁ?larrdzdiﬁbz-gl gﬂiﬁd(cgﬂg)éb?&yl%ﬁeg%?%rmétzo 1 "
m . - o. m m
4.09 - 1§y¥h?*ﬁ°rff§*(13|4)%4 81 - 4.90 (m 1 H 5.24 (s, 2 H 7.10 (d, J=8 6
Hz, 2H) 7.31 - 7.37 (m 2 H) 7.45 -7.51 (m 1 H 7.57 (d, J=8.3 Hz, 2 H)
10. 2- 10.
3-{ 244- (2%%é %?'8WI”8rC8”t5’8HE§/Y"8§Wt(atﬂ‘?grﬂgg’rdl?gﬁﬁﬁoﬁ”?%U’F‘Wrbuty- ric acid
hydr ochl ogi(4Braiobptienyf)atiidviiarp hoNb®1 ciediokidepm 1. 34 (d, J=6.6 Hz, 3 H)
152.54 -2.64 (m 1 H 3.03- 3.24 (m 2 H 3.33- 3.76 (m 4H) 4.01 -4.22
(m 2 H 4.86 - 4.94 (m 1 H 5.23 (s, 2 H 7.10 (d, J=8.6 Hz, 2 H 7.38
(d, 8.6 Hz, 2 H 7.45 - 7.51 (m 1 H 7.57 (d, J=8.3 Hz, 2 H 10.9 - 11.4
(bs, 1H) 12.5 - 13.0 (bs, 1H). Corrpound 142: Phosphoric acid
nono- ( 2- { 244- (2, 6-di chl or o- benzyl o henyl] - nor phol i n-4-yl}-ethyl) ester
hydr ochl ori de 1H NVR (400 MHz, DMVSQ) d6 6 200% 3.03 -3.19 (m 2 H 3.30
5

-3.41 (m 2 H) 3.43 - 351(m 527 365 1H 3.94- 4.05(m 1
H 4.09 - 4.24 (m 3 %%6 1=10. 6 Hz, O1 .23 (s, 2 H 7.10 (d,
J=8.6 Hz, 2H)734(dJ Hz, 2 H) 7.44 - 7.51 (m 1 H 7.57 (d, J=8.3

Hz, 2
e {243|_|)|\/Etﬂ ﬁﬁ%r%y?illﬁ\eali%phengl) m&?ﬁ?ﬂﬁgﬁg 6%plon|c acid tert-butyl

25nor phol Pﬁéndgﬂn}uxtﬁf%af %meéhyérérr*aorﬁwWo%erheinabam?%@1731892@0&:%%%% 144:

3-{244- (2p}) 9¢rPrales 21%&@-@@%@&) gHIENNZhbo Phe rwéslh ted under refl
nor p hoI i n- ?9 1};9 r opi oni ¢ aci d d%lorz:hl ori g(g 3 ¢ eC(;Jrrr]pgruBedU)hS

3- {24 (2%&@9 hr%tpbcq%ngm Bw)e @W#E?WIS C@ﬂ@frma}eddﬂwaﬁtﬂ PR H1e p$IUBr opi oni ¢

aC' d hydr %Q#dt@ﬁe%e&%ﬁﬁmc ARG AdadodH RiaHCO, solution. The organic
3-{244-(2 chl oro- be%l 0X phenyl ] - nor phol i n-4-y1}- propionic acid

hydr ochl Olqyg@wamgjz@g DarO.4) A gqmqpnfglgtrated in vacuo, and purified by column

3-{244- (%t%lﬁéidgré?pﬁyr {di byOCHE@ ﬁylEtz@eV'ZrﬁékgﬁféQ mhenEih]ar) to afford 3-[2- %1(-)
nor phol i n-4-y1}- pionic acid éﬁéochlorlde 218.5 npound

152: 3- {2hmrew%:m%fr%péewl "MPIRSPHrHPromies 9¢ie mbwmkﬁmq(ﬂ 62 9).
35norghol i n-4-yl}-propionic acid hydrochloride. M 223 - 228C. WO
2011/ 023795PCT/ EP2010/ 062552 89 Conpound 153:

3- { 244- ( 2T EAfYPBING-COMPOHERT BRRELANAIDRALRAPIRY, Y- F BV Tanner:

nor phol i nsjz >((4-}-|Xa .amrﬁyl)afﬁbploﬁarwagnip%pudﬁnc Aid i&e-batyl esfP. 5C. Conmpound
154: 3-{24 ri chl or o- benzy| oxy) - pheny L nor. p hoI|n 4- yl}- pr opi oni ¢
acid hydr IsomesrY ‘Bfé3 [W %ts'oxvmw)ﬁw Bliﬂ'd' W B"°|°'°"'° acid tert-butyl

3- {344 ((j%&ﬁlr%@.a@) Qﬁh@éi{f&?—?ﬁ&@ﬂ?‘mbr Bmél ]15g0r pholin-4-yl}- propionic
acCl rocni orl dae oun
3- {2423/ ( 2lsomesrdoeisi-He tvlt?émmeaanwéﬁynf “Yisprardenis-agid tert-bwybpi oni ¢

aci d hydr@§ﬂ%"ﬂb|"nd(?2 MJOCRQQX pﬁé@@-morpholln@o”pound 157:
3-{244- (2. Chl or o -benzyloxy) phenyl ] Ph0|ln 4-y1}- 10propionic
aci d hydr dd&&0ctd- phvpyﬁggomhgbgé Y'bSFﬁRﬁﬁWG af!}B ert-butyl ester.

3-{244- ( 23¢p)aHexyIoR %}éh W-@ﬁ&gh@ﬁb{% ﬂps.raﬂ.&mmu&wﬂ But§t ¥stér Propionic

acid hydrochlorlde oun
3-{244-(2 S ‘!)'F"prl?’é\bﬁhﬂw} "Wé‘?ﬁ%}!rb&ﬂfpm%wp]acfﬁﬁeﬁh@ﬁyheﬁgryl} pr opi oni ¢
aci d 3ydr gghlaHydroxyMrtrilib rom@eif-phenyl)-morpholin-4-yl]-propionic acid tert-

butyl ester
3-{2-[4-(2,6-Dichloro-phenylcarbamoyl)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester



15Conmpound 160: 3-{244-(2, 4, 6-Trichl oro-benzyl oxy) - phenyl ] - nor phol i n-4-y1}-
propi oni c acid hydrochloride. M 215- 218C. Conpound 161:

3-{244- (2¥6-2Diahbms0- 4-tri fl uoronet hyl - benzyl oxy) - pheny PLT/EP2010/062552

nmor phol i n-4-y1}-propionic acid hydroctsl ori de Mp 221 - 226C. Conpound

20y1 }-pr oANGNEK B EMRGRIPBERTRTRIBY e b merpagtn 4lfpmionic ssic

3- (2- { 443tdrbltyliester phenyl ) - propoxy] - phenyl } - nor phol i n-4-y1)- propionic

acid hydr 400 DVBO- d6) 6 ma1.96 - .2..05 2

276 |5 p et bielgle-biay PRy nhfny?dwmhgpw Yikpropighieacd’ 3 37 (m

2|—|)347te(rdbut3fFé2te2Hz 1 H 3.56 (d, J=12.2 Hz, 1 H 3.94 404(m3H)

4.08 1 1 4 78 7.10 -

7.17 (% 2[@@? Eﬁetmbp%%‘%'h?‘%p'?%j"“f?ygz F’Iﬁ!pQ %%c'gfé b”ilg elfﬂ%‘?fz 9 (bs, 1 H).

Conpound  3§2:[4-42,6 Diéhlo7o- Beuﬁiwmhmw-pheaylmyﬂmHpaamthnybrqmaﬁiyIa]cfdwwrphol i n-4-

y1} - propi Bn{ cid hydrochloride. M 198 - Conmpound 165:

3-{244- (278 Begﬁlroro 4- et hyl - benzyl oxy) - phenyl] nmor phol i n- 4-

30y } - pr op{Ri4-42,6DichIbysibenzdytarnite)-pheni-forp ROK-4-yDoprupicric heki

342- (4-Be Y% henyl) 5- oxo- nor phol i n-4-y1]-propionic acid. 1H NVR (400

M—|z,CDCI% %ﬁg 71-279(m2|—|)341-349(m1H)356-3.72(m

3 H m283-[244-ﬂ-!§dfdny phdjyly2-iHethyldndpholih-dlylHprépibric(atid tertdhutyl 98 (d, J=8.8

Hz, 2 H 7. 27 - 7.45 (m 7 H). 35Compound 167:

3-{244- (2°8®hi chl or o- benzyl oxy) - phenyl | - 5- oxo- nor phol i n- 4-y1}- propi oni ¢

acid. 1H BiR{4424R,64BichI6idpRgnyd) éﬂhmﬁalﬁﬁyl-} mopho(if4-y)-propiodid acid. 51 WO

2011/ 0237 5;§T{ IIEP2010/ 062552 90 (M 1 H) 57 - 3.66 (m 1 H 3.67 - 3.75

(m 2 H fr"?(mzH)472-479(m1H)527(s 2 H 7.03 (d,

J=8.8 Hz, 332id- H?/dl?dky-3 -metRyl(pRenyl)horphdlin-4-y1]-pEodionic/hcil teebbpytind 168:

3-] 2-,&%—00(:%@ oxy- phenyl ) - 5- oxo- nor phol i n-4-yl]-propionic acid 1H NVR (400
& ppm0.85 - 0.93 (m 3 H) 1.22°- 1.39 (m 8 H 1.39 - 5 1.50

(m 2 H 3[224-Hydlir&&-F-MetRoxy)-pReryl)-mdriHolind-yf-prbpidnitlacid téd-buegl 1 H) 3. 61
(t, J 12.3 Hz, 1 H) '3.69 (t, J=6.6 Hz, 2 H 3.94 (t, J=6.6 Hz, 2 H) 4.27 -
4.45 (m 9% 4.69 - 4.74 (m 1H) 6.89 (d, J=8.8 Hz, 2 H) 7.28 (d, J=8.8
Hz, 2 H).3qp{pq2i6did@8io-benzyl)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl

3- (2-{ 43 2-Trifluoronethyl -phenyl)-propoxy] - phenyl) -

nor phol i n¥2*1) - propi oni ¢ aci d hydrochl ori de 1H NVR (400 MHz, DVSO- d6) 6
10ppm2QA. 93-[2-44-Blyd(ory-phdnyl)25,84imetHybn{crphdlinf-yd-frdpionic é@ld(tm't Butyl) 3. 29 -
3.38 (m 2 H 3.47 (d, J=11.9 Hz, 1 H) 3.53 -'3.60 (m 1 H 3.94 -4.08 (m
3 H 4.09°%™7 (m 1 H 4.80 (d, J=9.3 Hz, 1 H 6.96 (d, J=8.7 Hz, 2 H)
7.30 (d, 3+43-(4-Hydroxd-Hriffucidmethiylfhenpl)- niorhhol]n-32y|1 propleriic Gchdztertl H) 7.58 -
7.65 (m é@ 7,68 (d, J=7.8 Hz, 1 H 11.2 (bs, 1 H 12.8 (bs, 1 H.
15Conpoun §stes. (2-{4-[3-(2- Chl or o- 6- f | uor o- phenyl ) - pr opoxy] - phenyl } - nor -
phol i n- 4 $2<(DFpiro«i-lay droky-phgdylpatdrphokire-4 3 -pidisidrio GcidHert-difaesdé) 6 ppm
1.90 .83 -.2.95 4 .04 - 3.18.(m. .33 (t,
127 5 956Wﬁﬁmﬁ?e"yQﬁiﬁfﬁsfhﬁw%@v%&-pryemé%,Zte'?)-trsﬁws. o5 |

405(m 8sﬂd} .13 (d, J=11.9 Hz, 1 H 4.78 (d, J=10.0 Hz, 1H)696(J:8.6

RS {%E?%C?‘Prﬁy‘{ Bussfisiiors rzdioxyloR8nifinotohBiindy- sroblordc (bs. 1 H)

3- (2- { 443a¢id tertButyll ester- phenyl ) - propoxy] - phenyl } - nor phol i n-4- y1)-propionic

284 3, o i aip (o RS naneyioxy ne B s- O% 47 (3,

J=12. (ﬂ)HZpr(ﬂ)lbi)lc&c&Bte(rdbuti'FéﬂeQ Hz, 1 H 3.93 - 4.01 (m 1 4.03 - 4.08

D 51 3 hoky %ﬁ'fé%m?ghz?%anzw%\?)19'13?9/"]12"%9%"é Wiff?béd O

12 2- 12 prdpieniclactd) terCoutybester 172:

3-(2-{4-] |.oro-phen 0ROX hen ph |)- propionic

aci d hydrg(!éﬂ%%ﬂg' W’(&B%Wﬁ? ‘y{’ﬂ@ %E‘f Ylbﬁg)" es}f’ 05 (m 2 H

2. 69 -2.76-{242-Chldip Q—(B@-di&ll% Henzy B xiyl)- pBelﬁM] mo%pliﬁllr( Myl}2prdpichi@8 -3.37 (m

0 3.4 1 H 3.56 (d, J=12.3, 1 H 3.92 - 4.04 (m 3

4.3 (8?'0'}‘4"(1‘%‘533"@%”1 H 4.80 (d, J=9.6 Hz, 1 H) 6.95 (d, J=8.7 Hz, 2 H)

7.24 - 7. 3§2(4Brémb)phktyD-thiochiorpholhs-4-yl]- bi)opléhia acidlfertSbithbestér H) . Conpound

173: 3-(2-{4-[3-(2-Chl oro-phenyl) -propoxy] - phenyl } - mor phol i n-4-yl) -

propi onic acid hydrochloride 1H NVR (400 MHz, DVBO-d6) 6 ppm 1.97

(m 352 H 2.83 - 2.95(m 4H 3.04 - 3.17 (m 2 H 3.33 (t, J=7

H 3.47 (d, J=12.1

- 2.09
.9 Hz, 2



Hz, 1 H 3.56 (d, J=12.1 Hz, 1 H 3.96 - 4.05 (m 3 H 4.13 (d, J=12.1 Hz,

1 4.79 WO 2011/023795PCT/ EP2010/ 062552 91 (d, J=10.0 Hz, 1 H) 6.96

(J=8.6 Hayo20H)0237980 - 7.31 (m 4 H) 7.33 - 7.37 (m 1 PrT/EPd@oredss545 (m 1

H 11.0-11.4 (bs, 1 H 12.1-12.9 (bs,491 H). Conpound 174:

3- 2{443 Di fl ugr o-phenyl ) - pr.QROXY enyl } rphol.in-4 ) pr opi oni c

aci d hydré&ﬁ'l(‘gﬁrﬁ'é‘% Mﬁf ﬂs@% %%&'BB?P%‘ ﬁﬁﬂ&f%'c asidfets (m 2 H)

2.82- 2333,@%&2%0 288- 294(m 2H) 301 -3.16 (m 2 H 3.28 - 3.38

(m 7&{ H) & =12.2 Hz, 1 3.93 - 4.08 (m

3 H) 4 133([3 (5- ﬁgoxy W'd'ﬂzr-)}}') H‘%Eh?'W“ Ql@'%'%‘: a‘i'dl-‘i?rté’ €Sder J=8.9 Hz, 2

|(‘|) .11 3{1&4-(210@ ii%hgnya-%thﬂ) BReryN)-marpholthl4 It} -prdpfbnidscid kettbultd. 2 - 12.9
S Conpou

3- {24% Che#tes- 4- (2, 6- d| chI oro benzyl oxy) - phenyl | - nor phol i n- 4-

10yl } - pr 091{24415 e:n.eh|bvaib@ﬁiy|@xy)cimewpl]-’H&phbﬁm—ylppmuﬁi@lm&mmg

3-{243- Chl or o- - 6-f | uor o- benzyl oxy) - phenyl | -

mor phol i naa"yk@m}tr"ﬁmﬁagrﬁféeréew 3yM#8chl ori de’ Mp 178 - 180C. Conpound 177;

3-{243-Chloro-4-(2-trifluoromethyl-benzyl oxy) - phenyl] -

mor phol i n-4-y1}-propionic acid hydrochloride. M 199 - 201C 15Conpound

178; 3-{244-(2-Chloro-6-fluoro-benzyl oxy)-2-fl uoro-phenyl]-

nmor phol i n-4-y1}-propionic acid hydrochl egide Mp 189 - 190C. Conpound 179;

3-{244-(2, 6-Di chl oro- benzyl oxy) - 2-f I u§t o- phenyl ] - mor phol i n-4- y1} - pr opi oni ¢

acid hydrochloride M 174p - 178 0;
U

3-{242- Fluoro4(2tr|fluro et h enzyl oxy) - phenyT] -
20nor phol i n-4-yl } - propi Cice irochl ori de~“Mp 201 - 201.5C. Conpound
181; 3-{244-(2,6-Dichlor et hyl - benzyl oxy) - phenyl ] - nor phol i n- 4-
yl} pr(ppl oni ¢ acid hydrochf orGlde 1H NVR (400 MHz, DMSO d6) 6 ppm 1 19 (t,

0751 3ol 2 oo SoTaotih oot ool iy bBeiant) otk 18 (M2

- 4.04 (nbufyl idstet: AGnmixRbe of &-[2-7A-hydroxy-piengl)Blorpleblind=likp@pidnic ék:ld-i)erIS 26 (s

iy 7. 52" (beinedenisled 6ty Fhadyan kieg Fred of Fap by i R0 TR

Conpound 88, stn’:’fetﬂ 2drderie2 hEin air BTBSebémluebl@nz,ﬁLdbwc)robdaﬁyybﬂomﬁw p}hQng”l 4 1}

d hyd hi d 17 (t, J=7.5
gBOﬂIZ’Pé“ CH?E)I }S VA dg?erdlsar,eqz e2re|§b1 tlég guxture \g%sDNEﬁrecg {Lﬁrngggg} EQT %t_ﬂé (m 2
H 3.29 -reacBéh (nlMtura vH)s p’irt«ftfﬂ)nédi bethebi. EQOHZ (250 i) 3nb5% a’.ﬁu@Bus( RaHCOkH) 3 96

20T 4 sdgidn fiob s The Y3erd ke sy ahg e Sorinig eyl Was fbdy 3 T

12.9 (bs, (NaBD.), fllte@drmmiJMCﬂerBated in vacuo. The residue was purified by column

3{244(ZChI006|s enzyl o n
3591} - pr oFPEHPCHEER SPE B B R NGRS R b Bihenavigmir 1. 21 (o,
=6. &Mz, pberty)]-r2ordholin-LyI3prdpmniadil)l tedt- lﬁlﬂyl-esﬂarZ’Z%gW) 3 H 3.29- 3.38(m 2
H) 3.48 (d, WO 2011/023795PCT/ EP2010/ 062552 92 J=12.8 Hz, 1 H) 3.58 (d,
J=12.8 Hz, 1 H) 3.95 - 4.02 (m 1 H 4.10 -4.18 (m 1 H 4.82 (d, J=10.1
Hz, 1 H 5h@bllowingZokipodnddwére, obﬂa*ﬁed?addbrdnﬂg ld)a §im3dr marnet4 (m 5H 11.0 -
11. 8 (bs,
244 (23 RIhPEBSR Rt damaron i VORIT B 571§ srspuhdester
| } - pr op{R+4-¢2-Ebiator6ln ooblenzyldey)igthedyR-ro dtpholihizg yIDI]dE@ndﬁDc zﬁ:nqbpm 0.64 -
6 0.96 (m 2 H 2.02 - 2.11 (m 1 H 2.85- 2.97 (m 2 H
é@léwgﬁef—b‘%w- 3.41 (m 2 H 3.48 (d, J=12.4 Hz, 1 H) 3.55-
1 (m 3{EI)[4~32 Gblﬂdorﬁa)e(nzyloky)ﬂ})hénﬂl]}moréhd]m -4+yl}- ﬂroﬁ)orﬂcaald(tdrt J=10. 6 Hz,
533& H)710dd J=6.9 1.6 Hz, 1 H 7.12(d, J=8.8 Hz, 2 H) 7.30
n{’ﬁ" 1.1- 11.8 (bs, 1 H 12.4 - 1013.0 (bs, 1 H. Conpound 185;
4 (23({:24[4;4(2)—'|'Eﬂuenhnﬁthykbmzywwdphepyl&nwrbhdm phyd)-propleniy AEidor opi oni ¢
hydrgedpk) e 1H NVR (400 MHz, DVSO-d6) 6 ppm 0.85 (d, J=6.6 Hz, 6 H)
-1 H{ %9 258 (d, J=7.2 Hz, 2 H 2.84 - 2.92 (m 2 H 3.06 -
1{07] 3{EI)[4~33-3ﬂf|uoﬂ;rﬂéthﬁhber&yltbxy&phényl]}nﬁﬁpbdhnZw-})-prﬁlpilinle aéidd7 (m 1 H
4iLt5(er£1H)483(d J=10.5 Hz, 1 H) 5.13 (s, 2 H 7.06 (d,
Hz, '€ 7eS%8r (dd, J=7.1, 1.8 Hz, 1 H) 7.30 -7.41 (m 4 H 11.1 -11.8
1 H) 342-[4-(2, Glﬂclﬂo(d}benﬁyldﬂ)y) ZGmEﬂtyll-lpﬂeﬁﬁﬂS-morpholln -4-yl}-propionic
enzyl oxy) - phenyl ] -5, 5-di et hyl - nor phol i n-4-y1}- propio
i d ﬁgf&%@ﬂa?&we&i IH NVR (400 Mz, DMBO-d6) 6 ppm 1.37 - 1.47 (m 6 H)
03 (m 3H 3.12- 3.23(m 1 H 3.51-3.64 (m 2 H 3.79 -3.88 20
. 8

CDO\I‘<"‘H

Ci

OOOOOQ.I\.)

ol
@Ofﬁm OOl—‘I—‘\I_""“\I

. 8
244-
a

'O-b

H

392 - 401 (m 1 H 4.93 (d, J=11.9 Hz, 1 H 5.24 (s, 2 H 7.11
Hz, 2 H 7.38 (d, J=8.8 Hz, 2 H 7.45 - 7.52 (m 1 H) 7.58 (d,
, 2 H 10.9- 11.3 (bs, 1 H) 12.6- 13.1 (bs, 1 H. Conpound 187;
nethyl (4 octyloxy phenyl) - nDrpholln 4- yl] proplo- n|c aC|d

R AN~ I

TW TN S CD’“LIAOOHQJOO' I—‘OOOOO-I}-OO
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'Q’:\‘[oo;w

'U'IGDLII—‘



251.17 - 1.47 (m 16 H 1.63 - 1.75 (m 2 H 2.91 -3.04 (m 3 H 3.12 -3.23
(m 1 H 3.47 - 3.64 (m 2 H 3.74- 3.84(m 1H 3.91- 4.03(m 3 H
4.93 (d, We]zimsa)zk{ms 1 H 6.95 (d, J=8.8 Hz, 2 H) 7.33 (acTdr8018/06552 2 H)
11.1 (bs, 1 12.8 (bs, 1 H) Conpoused 188;

o ﬁﬁfh .( ﬁBiZ?ﬂ? iR re- Bl S St utar PR o ba e hein4wBsmound 189:
ﬁ4§rggh%bwmdyc%cid tefrt- nggéﬁghyl phgnyld) 1rrgr phol i n-4-y1]- propionic acid
3 (baa. ( 2SKe B P e BE e BRERY - aolmarphgin Ay pippionic

lin- 4 y1} apidapitcbutgl edtérd hydrochl ori de 1H NVR (400 MHz, DMSO-d6) 6 ppm 1.27

Efn 2 ‘ﬂ; $lag?: P&§°r9%ﬁuq%#2"=¥7%§'%haﬂé mé%bﬁb m?rag.w"glyﬁ R 2 H vEe

7.33 (d BFbiGnidzacidter)-butyOediei 1/ 023795PCT/ EP2010/ 062552 93 7. 44 - 7.52 (rn
1 7. 3.0 (b 1 .
Coszou "35tre B ilubfamanthosmyibl Py el 2menyl 5n°ﬁahﬁiﬁb%wﬂ A mre o

ni ¢ aci d byapionitl agid tet- ﬁlhtyN%{e(400 MHz, DVBO-d6) 6 ppm 0.86 (t, J=6.8 Hz, 3

5 1 1 1.54 4- 3.02
(h a1 FiahelRy' Do @zvmhegVQgﬁ°rp§'3éT]‘(ﬁl p?wn'ﬁ(a?gd fartbugidder, > 57
4.92 ’(@i 2{4-@26D12hloilo -Bpniy|O¥y){ghenyHnbrphalin@-4-ariBodic(atid derBbhtyiz, 2 H)
10.9 - 11.4 (bs, 1 H) 12.5- 13.0 (bs, 1 H). Conpound 192;

3-{244- (2°8®hi chl or o- 4- propy! - benzyl oxy) - pheny! | - mor phol i n- 4-

10yl } - pr OB#{QQBJMeaﬁbxy h{(ﬂ-trﬁﬂliﬂrﬁfﬁed@l bepzidXy -pHER3A)-moaidindly 9 3;

3-{244-(2 Di chl ot *) I benzyl oxy) - phenyl ] -

mor phol i nbma?'ca%c&eah atvhes hydr ochl oride. Mp 108 - 110C. Conpound 194;

3- {2;]14 (23QZIﬂ-@bhld}oéﬁhﬂﬂm-ﬂznzgwgybeﬂ?whogybhﬂhﬁm-yﬁdrpholln -4-yl}- g

nor p in-4-yl 0 Ci ydrochl oride. M 2 - 224C. 15Conpoun

195; {2349%3'}"%%(“? gb't"iyiiﬁtﬁﬁronet hoxy- benzyl oxy) - phenyl | - nor -

phol i n- 4- 3J{}z-{MI}pmjdhIOrc&bedzywxy)Q?dmlemd)«quoheHyll]NN&p(hwﬁ(4\4rl;,prﬂ?fBEﬂodG)(g ppm

2.85 - 2.97 3.18 (m 2 3.29 - 3.38 (m 1 3.48 ,

J=11.9 mac'ftg&t%”tg)ges?%[ J=11.9, 1 H 3.95 - 4.07 (m 1 H 4.09 - 4.18 (m

H) 4. 833(d:[3-MetRyl6s- (ﬂztrlflhoi'methyﬁbélls_Eyl&(y)i)phénQH-fﬁﬁtp?bHB-.@l_ll)Hz, 2 H 7.35

J88HZ m 2 207.58 -7.68 (m 2 11.2 - 11.9
p'i‘ip'ﬂ"":@ffs‘h?r@%tylis . Conpound 196;

2420 ( 23R D-Chioretaflliondelrengdyloky)-3 ahethy |-phemyipmokpholit-4-§1}- pr opi oni c

d hydrochl.or.i de. f“_kqlt }gﬁtoo MHz, DMSO-d6) 6 ppm 2.32 (s, 3 H) 2.83

.92 (m PPRipNIS 35}d test-Rutyl psteb 3 58 3,40 (m 2 H) 3.47 (d, J=10.6 Hz,

-

1

(d,
(bs,
3-{
a|

1 H) 31(5)73({21 ;[4~2;6Dichlbizg- béniﬁlo@)%memwiihényl] -indiphélin8- yl}4p|£kﬁ>|cﬁrii';8: 1dH)J478g
Lo 1 Goidaerity daersgd s la-Gubibs uiflugrgmevipéneipr ettt (Br 17
é g 13n{brpb6hn4yl-})-pt>r06mmboucdl téEthutyl ester ol |

enz en I, N- ropi oni ¢
o s A TS e B b B B SRR Sa 4 5Py P, o8
2. 938m3 BromioMcCikid tedt- ﬁ&y(ésteQ H 3. ?01_2 3.52 (T 3 zl) 3. 55 -J§1812(m2 11
5007 3a2d4(z ChidBe irldoramathd BenATdn prifhynamdlborai ity 1579 % 1175
g{824i I(-szﬂtﬁ)léinlcila%lcﬁte(t;bbutyﬂ.eﬂ)ar Conmpound 198; o ot .

r 1 N nl c aci

hy dr ochl oﬁa?ﬁ#ﬁhﬁ %&%‘V%H@’"WB]S?F%NEI’W?%%"'X%@ 353. 04

173(![me§teH)328 -3.38 (m 2 H) 3.42 - 3.51 (m 1H)352-362(m1

3 4. 09 4. 83, 10. 4 1 5.16
0 5570 3 tadb i Boigetherbenauambibent Mstrthseabdli-ynspishig i . £ 55
(d, J 8 Stdrzbufyl bjter. 49 (dd, J=8.3, 2.1 Hz, 1 H 7.61 (d, J=8.3 Hz, 1 H)
7.70 (d, 12. 0 12.3- 12. 1 . Co d
Toa, 5% BitiFotupxrbhediSroxcTngrnstngylbrdonia I Terbhbm el PO
y1] - phenyB-{24442,6Dichloedrbenzydexy)HebiiR-5 3-diméthyl-mokiidl 6 -yB-prpplonid9 - 2. 96
35 acid tert-butyl ester
3-[5,5-Dimethyl-2-(4-octyloxy-phenyl)-morpholin-4-yl]-propionic acid tert-butyl
ester



5(m 2H 3.09- 3.22(m 2H 3.30- 3.41 (m 2 H 3.51 (d, J=12.0 Hz, 1
H 3.70 (d, J=12.0 Hz, 1 H 4.01 -4.11 (m 1 H 4.15 - 4.23 (m 1 H 4.96
(d, J= 10\50H311/012319I)s 7.36 (d, J=8.7 Hz, 2 H 7.55 (d, J=@CT/BHz010D61352 7. 61

2773 (m 3 H ) 11.2- 11.9 (bs, 1 Hs112.1 - 12.7 (bs, 1 Hy. Compound 200;

bt iﬁicérzﬁgﬁﬁ’f?ﬁkiﬁ?wbe”@%ﬁ%ppp%"wﬁ A Wﬁ@sbmﬁ&%]'ﬁ%&%?p@n&pm 2,40 -

2.53 (m ZAcid)teR-HRityl-ester00 (m H) 3.32 - 3.50 (m 4 H 3.54 - 3.66 (m 1 H

>0y 7. 103022 Bimethingacrtyioxy phehyl-motohoin fyi-Braglanapcid s 3 oy

7.55 - 7.BStefm 2 H) 11.1(bs, 1 H) 12 6 (bs, 1 H). 15C0rrp0und 201;

act § 1 r SUATBI G 2R Rpee oo 2 BRI abp R BPOSUE 5, o6 (m 5 by

3.05 - 3. 6&)p(|ﬂnucibchi)teitﬁﬂiy+é’stk8 (m 1 H 3.33 (t, J=7.9 Hz, 1 H) 3.49 (d,

J=11.0 Hz 4.12 - 4.20

(m 1 ﬁ{%ﬁ% Lorg- ‘ﬁ—ézdfli'f'é'?“i"ﬂe‘id}_’ﬁe%@?’ﬁ’? p?‘f%']&“?—'i?hg[ir}‘ﬁjy'p)s - 7.39 (m

?C>OH) 7. gZprodoEnE dcid teft-blitylldstér - 2012.0 (bs, 1 H) 12.3- 13.0 (bs, 1 H).
mpoun

3-{244- (25%%1[6%61%%'}'9[%BF'P’%%%) R IRBIRNR AN -PERRIBI i ¢ aci d

hydr othl oatidaertibutpNstérd00 MHz, DMSO-d6) 6 ppm 2.84 - 2.96 (m 2 H) 3.00 -

519, Sk Bhaniithet o Aubbafdl stéagt oy (% T17

J=11.4 HZprdplaﬁlH)ac?dfb'Btbut?/Ié’&ém 4 H 7.37 -7.43 (m 3 H 7.43 -7.48 (m 1

3 (242 (22O RRoR BB LR B T Splan & foid tert

yl} pr opi botyt esterd hydrochl ori de. 1H NVR (400 MHz, DMSO- d6) 6 ppm 2.84 -

T h @“esgz{lé?l‘*%%gJ%@fsrﬁgré@'quf%ﬁtsggh%?@%meﬁéh@% Wysropionie @eid 2 D 1

29 (s, fertdhutyl @3terd TBE refuircd Bordmbdmethyl-R3-d{dhlorb-4pthyl-Bénzent das(m 6 H)
.0- 11.6

1 2.1 - 12. , ) 04:
- oPisPetat s Do SRA TINES B2 icnbekePRaTa 65 2586 4PBMI or i de.
NVR (48@sp¥hided [ﬂ\/ﬂié}h@@he@lmmm. Bl) whs 88dédrKOH 9.3 g195.92 nrddl) 3bgm 8 H)

11
2-
H
MZZZ- ) B ohe Ty Sy Trrsling ity ok feded gt aBb e o "1y

. 60 2@1 éFFd.%ubsedﬁ@nﬂ@ﬂe&ﬂ@fﬁQ%?@‘@(EEZO@f(er&ﬁﬁﬁg 95 Rtz thé hixt#e9as 4. 06 (m

1|2_|) 94( ggparﬁh%ed(%t Qld.:dfg%%d(vgéter % IAéygzrs Werengpare%ted and t%e(cgpgar[llicH) 11.0

3-{244- (4la4eeraetdn’;dd (NGB Ohe Xty Janp heomybhtraied Hﬂﬂ@/bbmb 4thel Fesidueo@iaoni ¢ aci d

1Y 950° 1 Shlitfa™ by i Shromdagrapin (685, fieREgs 13 ey e Brodgets 248 1 g4

3mg,4 2 H g@til&'ab 1-ethyligéngene 2.88 3. 19?- a;lsali;ﬂ& 019,6,8-tdthandetB@piperddim® (2.66 j |7'|)3
(d, J&Ill H‘LHgM rm 1%9 l_‘%ssé’%’e?jd’,q %—L_Fé(4§ fpp was’ e@}.azsf’“t%'&,” Oj-BE.ﬁ?' g—’&n];‘e’?” 10.9

(bs, 1 H)Ele.nsL;(h50 moll) 14 Gonginuatd-7808; The reaction mixture was stirred for 90

3-{244-(2-Difl t h b hol 1
TR Rl ) SRl TR0V op o €
-3.16 (m dikhidyo- 3—eﬂﬁ'lben3er&8(2(23 g; 2294 BmdB, d|§sc5\2|eo(|mTl-[F BEmMB).ess adle@lat(m 1 H)

I?:I) 9573 (1t2 (:51781‘; ﬁ?e "7‘33'6_??”9 ”‘7’%6%' i S@rlqﬁ)fo'% %g‘ot’fs Sj‘%EIQUﬁ?“y Ml? 172]%!‘]L 47 35

(m 430H) 7942 mmbl)4®ag mddéd Hropwise€ drdidthel rebufling Im&iurz, wds Kirrddl fdr 8Os, 1 H)

12.9 (b
3 2440 ¢ 3TN THPIRRORYIMBRATCBRY PY 423 PAFI PR SEHAted sueous NH.O
ggenyl ] drrg%lgi’mi ia1--80%CL} Fher agsuling amiatiirel wagdéacistedr witle EMD. 208 combihed
oun
3-{ 24a- ( 20BN BIER WEFS AL ORY tesed: A4 GRIFBHEARY In YAguRyp Fford the
mor phol | neﬂldy.”Q}G -fichipr®Biethyitzindalbigithdec Whizhi wies Mdis2dked iR MeOH Caopaund 209;

S0t 135 et Mg TS: 08 0T e el . smal BoRgBr IS i de

179 - 182QAfteiGheroldnion 2i3; complete the mlxture was allowed to Warm to RT and stirred

3-{244- (2;:Chl aor,0- 6-1 S0pro - benz |f| hyl phen r phol i n-
Y1) ot ol GPoLE; PR BErE eseeooles g Cali iy S 2R
3-{244- (2-Chl or o- 6- quoro-benzonxy) 2- tr|fluoronethyl phenyl ] -

25nmor phol i n-4-yl }-propionic acid hydrochloride M 171.5 - 172.5C. Conpound
212; 3-{244-(2-Chloro-6-trifluoronethyl-benzyl oxy) - 2-
trifluoronethyl-phenyl]-norpholin-4-yl}-propionic acid hydrochl oride M 200
- 201C. Conpound 213;

~ C ™~ A A £~ o~ 1 ~ I T 1 T T ”~
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2 H 7.23 - 7.31 (m 3 H. W 2011/023795PCT/ EP2010/ 062552 96 Conpound
215; 3-{242-Chl oro-4-(2, 6-dichl oro-benzyl oxy) - phenyl ] - nor phol i n- 4-

y1} - pr opiwoizetiaes®shydr ochl ori de 1H NVR (400 MHz, DVSO @6x/EP2@paeRs87 -
2.93 (m 2 H 3.04 - 3.20 (m 2H) 3.0 - 3.38 (m 2 H) 3.46- 3.55 (m 2H)
4.02 - 4. :

H 7.15 (&tﬁ’ '@'gbﬁ %’H%)?a%e@éplz"ac'i"%b {;‘]ezﬁ‘é*“?éus 5‘%‘2“%“1‘%5?“14%?‘%“2%‘4“60‘7‘353 (m 2
H 7.59 (MaH3<8. s‘bld‘l‘lbn ahdHit,Q 1 TBe {aydds Qefddseparatet) anG?(IH@Qidg‘ai'néZlb@er was

vl ochi oo (NSRTCAE EAGD SO BRI TBT o Bebsics. Ga pHinal By 2 o7 -

3. 20 (m94ao|trhm3cr28mafa>g&ﬁ>h9r(s@2 @tzﬁh?gangad 1:3 F3bvasd b;z 1:1) #d) affor852;6- 3. 2685(9 m
m D %y ket g ey peayitehanst (23130 o 13 selutgn oty G dieiioddy g by,

Conmptyiptle@d)rethanol (0.79 g; 3.85 mmol) in EtZO (25 mL) was added dropwise PBr;

f;“ﬁ a0 B aoPbitneo bt B atiabe Fom i Pl RS A0 HEBESRTs) 6 ppm

- 2 Sﬁbéd@ueﬁtlﬁwﬁeﬂﬁrvas 3ddé&d, (e OECH)‘OIBWBB by FEtBAc(6em RoHqudod2 - 3.51
11.4 Hz, 1

1
(
2
3-
p
2. 88
1 5 t
" 4lgs (HRPGDE TS Feyeé%essﬁpgrae%f] a0 s davel s, Bipd mgs ol 53
i 5 ﬁlteh’éd 7a@dd condendratddnin Jatlo fo Ae?fo('di 2-Bremhomdtidl-1 B-dhidroSBethgl- J= 7 6,
3
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Hz, 12 S . Conpound 218:
44- (ZbQ‘ﬁeS%gégﬁff"le_%ﬂ%i’%éﬁ sfi{é\’ﬁzyl oxy) - 2-trifl uoronet hyl - phenyl ] - nor
in-4-yl}-propionic acid hydrochloride: M 192 - 193C. 20Conpound 230;

_ g2gé—g%@&a%ﬁs%gror’g)enggl?)xi/ﬁpher}/yl]] moré)lp lin iyl}ap(i'logl éj Elgl%htleot“ de M

3-[2-(3- Obuwll oxgtarheand ) CRPLDI|2, 6rdithydro-enzpioxy)-phenylfmorghcli4 gty de Mo
218 -

3- {243 (2pB°'Tf'&'ﬁl %ﬁr{gﬁﬂi’zﬁv' ?<§2})'*r ‘pRBTRMF -Si6rigrotrdiciergBenzyereprdit ¢ aci d
hydr ochl omioésholif-4329propidRid GacidCaerpbutiyd edB8(7.1 gram) was separated into both

vl ochl oPPHE! REMSTEY ProRHEIRHTRAbRRC ot on & SAIRALFHR NG i -

3-[2-(4- BQV'(ZXHQMmﬁf&@an)V\ﬁHIa@WHHB hta@e ée%lr]h mpmc hbl (400
MHz, DVBO- y t QJ ém 'dea @%@ 302. 33

(m 1H Qt gr-flow rgPe5Qf E(?ﬁ)lmélnm gnézvlth lév-ggteemn gt ?.65 ng%ls @fo@@d(qﬁerz H)
3.81 20 3. 8dgomtioh Hof5. B8 (Solvants) 6+)8B(2-f-(276-8icRIdré-bedzyibxy)-genyl]?. 39 (M
7 H). Conmpound 235; 3-{244-(2-Chl oro-benz on%g- phenyl phi om)rghol | n-4-yl}-
pr opi oni c”‘é’(EP'G°'HVﬂITVJ}CH’ﬂ°8F9rH‘é agfsl terbutyh gster 9 @tﬁn?@g +13

3-{244- (2(61 n A- I$HaL RedvIY.mor n{@ onic acid
hydr ochl or(fsd:;a ﬂ?i NI\/?QEDPd %Vi?%—l’ %@M%Mﬂ%&mgg eﬂy}’ o@z@@l @"} 3.10 -
3.20 (m Prepignigzcid Grtshufyhﬁstsr @3%97616 993<§)°83[0<4Dm 21214)0 140 eOIzt))eo WO
2011/ 023795PCT/ EP2010/ 062552 97 (M 1 H) 5.23 (s, 2 H 7.11 (d, J=8.7 Hz, 2
H 7.32 (d, J=8.7 Hz, 2 H) 7.46 - 7.52 (m 1 H 7.55- 7.59 (m 2 H 11.4
(bs, 25H) 12.8 (bs, 1 H). Conpound 237

342- (4- CQctyl oxy- phenyl ) -t hi onor phol i n-4-y1] -propionic acid 1H NVR (400 MHz,
DVSO-d6) 6 ppm 0.84 - 0.90 (m 3 H 123 1.34 (m 8 H 1.35 - 5
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3-{2-[4-(2,6-Dimethyl-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-
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butyl ester: To a solution of 3-[2-(4-hydroxy-phenyl)-morpholin-4-yl]-propionic acid
tert-butyl ester (0.45 g; 1.5 mmol) in THF (10 mL) was added 2,6-dimethylbenzyl
30 alcohol (0.22 g; 1.6 mmol), followed by DIAD (0.43 mL; 2.2 mmol) and
triphenylphosphine (0.58 g; 2.2 mmol). The resulting mixture was stirred at RT for 3
days. Subsequently, the reaction mixture was concentrated in vacuo. The residue

was purified by column chromatography (SiO,, Et,0: hexanes 2:1) to afford 3-{2-[4-



1.42 (m 2 H 1.64 2.48 (m 1 H 2.57 3.14 (m 2 H 3.89 - 1.73 (m 2 H
2.26 - 2.34 (m 1 H2.35- 2.41(m 2 H 2.41 - -2.63 (m 1 H 2.64 -2.70
(m 2 H Wo%11/0227989 (m 1 H 3.02 - - 3.96 (m 3 H 6. 86T(P2019m82582 Hz, 2
H 7.26 (d, J=8.8 Hz, 2 H. C C Congound 238;
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J=11.9 Hz, 1 H 4.06 - 4.21 (m 2 H 5.01 (d, J=11.9 Hz, 1 H 5.34 (s, 2 H)
7.38 (bs, 1 H 7.47 - 7.55 (m 2 H 7.56 - 7.61 (m 2 H 7.69 (dd, J=8.7,
3.0 Hz, 1Th} fdBodlg(cdmpdardDwétz, oblaitdd éc'bo&jn(df)’@aélmh’ér mad{genpound 239;
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3 94 4 11 4. 87
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44- ( 2sépdbtertanalye b@aamll@)ey)/vaa -dmet iNh S0 ayd Lemoehphiebiimvacuo. The
b-pr OPes?d?Jlecwgs pl(le‘Ierd by column C roma(togﬁlraphynzé%)o hexanes 1:1) to afford (2,4-
dichloro-pyridin-3-yl)-methanol (0.40 g).
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35  3-{2-[4-(2-Chloro-5-methyl-benzyloxy)-phenyl]-morpholin-4-yl}-propionic  acid
tert-butyl ester. The required (2-chloro-5-methylphenyl)methanol was prepared

as follows: To a solution of 2-chloro-5-methylbenzoic acid (2.05 g; 12.2 mmol) in THF



Conpound 82; 3-{244-(2-Brono-benzyl oxy) - 2-net hyl - phenyl ] - nor phol i n-4-y1} -
propionic acid Rt = 1.05 min. (SystemB). Conmpound 83;

3-{2] 2- I\/Ewb)aihlmzéﬁsnet hyl - benzyl oxy) - phenyl ] - nor phol i n- #€y&Ep20180p258Pi oNni C
acid Rt = 1.04 mn. Syst em B). Conpaund 84;

3-{244-(6 th h t hyl ph 1 h
22 0 A G G2 Ayl Pl TLALTES RGO -ty Bustd) - o1
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acid Rt ﬁ % % ﬁ% C? ound 89;
3-{2[ 2- Vel 4 WA?S(L@eP' PFP%W& PESIS8Renzy| oxy) - pheny1] -
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gCI{ gdiﬂ ( goflgleﬂigl m_dti;ng)rr]a;-S)eﬂh)eJmeﬁﬁoate??eC(ymmdmﬁ&) |r; [;rkll-loF I(25 mL>)/ was adde?oni .
acid Rt dlisogg{y%lqwlnléjég]g?@ﬁ éﬁmﬁ Iirp%‘uﬂﬁ% in quene ap5 C;. Jl')he rgac?g

3-{244- ( 3niBamzylax pHbeay yo @xsyk-d- REtand stpheaingvddrnigot. (el fesulting ydgetiph opi oni ¢
acid Rt =

3T 24 (aTHIUB, BB RIGH iy 02 ek pRaHGLYS NaFSRsoH D y19-mBbYRS i oni ¢
acid Rt =addddl Thenlayelsy steesnsBparafsanzmdnthelO@yanic layer was dried (Na,SO,),
gm{ 544 (Bhlﬁer} ny]r'ﬁnﬁ %lf)g%té?rgfﬁllsii%_ gchg%tj;ﬁgig%%ue a%h%lulrlped b}ylg(olpr opionic
3- { 244- ( 2ciroRalydamhyITLy ELO4 akianas m:3ZoNdwest yoRyD:h2xaradsty i poestipid (2ror phol i n
S0 BB SR Pl ik LR RS Tkt BROL | n4-y1 - pr opi oni ¢
aci d Rt =342%-(2-Chloro3pitopyl-Benzyl 3y )phkhy Q230 PhBIn4EARP1dli 66i255 2acid 0
tert-butyl ester. The required (2-chloro-5-propylphenyl)methanol was prepared in
30 a similar way as described for (2-chloro-5-ethylphenyl)methanol using N-propylzinc
bromide instead of diethylzinc.
3-{2-[4-(2-Chloro-5-isopropyl-benzyloxy)-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester. The required (2-chloro-5-isopropylphenyl)methanol was
prepared in a similar way as described for (2-chloro-5-ethylphenyl)methanol using
35 diisopropyl zinc instead of diethylzinc.
3-{2-[4-(2,4,6-Trichloro-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-
butyl ester.



Conpound 105; 3-{244-(4-Butoxy-benzyl oxy)-2-nethyl - phenyl ] - nor phol i n-4-y1}-
propionic acid Rt = 1.05 min. (SystemB). Conpound 106;
342- (4- Cywbabexebet hoxy- 2- met hyl - pheny1l) - nor phol i n- 4- y pa/Epe@piosrssz aci d
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gcfﬁﬁt(ﬂ’c' ohe &}ﬁ.%ﬁ”‘“ h°§¥ edgggﬁ%uﬁﬁ&iglﬂo o phokd s Yidits RLQP! oni
3-{244- (4a&uﬁoy1 Moaquaylo 0l (30 mel, iy D@ hanaythé requitplgahikturet wyd ktirrgd pRDNi ¢ aci d
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3 (205 vty Lt S R b TRy s BRSSP YRGYS ARG EPSIOE YR o
acid Rt =pdrtifiGnaui bet\A(eSMSEteIACBénd Gopmaueslsl N9HCOs-solution. The layers were

Somar ool FERAEGH A bR AR e Yyt Wes s (SBI Meibd, and egncepisrisg g 120,
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31 2an- (2'HTBHEY CRN S RB R hy . a1 Sl iprerrroPmeh BB R ¢ aci d
?t { 24240 (()grrmma,no( (3V$@)$WhB)1 wa%&@edpétsud; ib2Re n?]xt step.
Z en . .
o phol | n3A2 AT BN RTA R iR TN R IoREpp dyibpropiggie acid
2011/ O237%Pﬁﬁ'iyEBEfélDTI®é5&ﬁﬁlﬂedQﬂ,6@MfﬂOmd ldd?tﬂjhenyl)methanol Was prepared
gc‘l{ (214;1& ( Zéﬁf IN:%U 5%(§§&o§nqc}§% d&&ﬁ% %(%pe%ggrpey £7£mr mmo) in TMI]-'}(Zgr opi oni ¢
3-{242- I\/Eh’fllllyl/vaé*aﬁaeeﬂa Sithiunh tridolpeopy el ydlotion) in mHEWWplane/ethylbenzene (5?j ,
nor I n- oni ¢ .aci 125;
5 228R (57 BRI 518 Ch e s Pt Har ERreR 9L Tkbgitoni o aci d

Rt = 1. 0878&i0).andSybsetneddtly aC@cmntwmn@r DR6;(1.2 mL, 15 mmol) in THF (5 mL) was

%t{i 1. 07a&ci'ieﬁfrg léeg{za)é% -é%g‘)C %lp@hfeflgycl)rl mn?urgt%)asls |rred¥ r}2 h86r8'%'t°”' ¢ acid
g I{}2 4- (440%. tSLBuéqUenbyermylr?aann deﬁeqdﬁﬁbhng)ﬂ%d adaigrhol 4m5%- adueous
ro nic Syst em
37 bah! COMEESY el Berad oy T SITHEARS SBPnRa) PR £4Q 1 708, opi oni ¢
gCI (3432’@ M—acd:nﬁlaednof’garﬁ(ﬁka&élenw;&)e dr@ﬂ%@%&@@%ﬁl&red and concentrated in vacuo.
t et t
vor onol 1 nTHEyasials e S EeS by g draaginy BORLLRnexgees 13) o

afford the 2,6-dichloro-4- benzaldehyde (0.7 g, 23%). To a solution of 2,6-dichloro-4-
benzaldehyde (450 mg, 1.3 mmol) in MeOH (15 mL) was added NaBH, (72.14 mg;
1.9 mmol), in small portions, at 0°C. After the addition was complete the mixture was
35 allowed to warm to RT and stirred for one hour. Subsequently, the mixture was
cooled to 0°C, water was added, and the MeOH evaporated in vacuo. To the

aqueous solution was added a 5% aqueous NaHCOj; solution and EtOAc. The layers



Met hod D: Conpound 130;

3-{244- (2, 6-Di chl oro-benzyl oxy) - 2- net hyl - phenyl ] - nor phol i n-4- y1}-propionic
acid trifwoaonacstesc acid salt: 3-{244-(2, 6-Di chl or o- berzylEPRyIDAR2552 20

met hyl - phenyl ] nor phol i n-4-yl | - propi omdéc acid tert-butyl ester (1.23 g; 2.6

mol ) was di ssol ved. in 5 nL TFA (5 d and t
Toou 11 WS i and Se piganis ey s oen (N3-St e e ErP AR EEIRE. vas
concent r atreghcud. Wr@@dué%stphﬁﬂécﬁ@j @bl@nh\@ﬁrdﬁa@@jréﬂlw\@d-hdzﬂbél@ne 76s)

P oo, Dl SRR o dophany ey 455900 VR IR S ¢ o5

trifl uor034(21{4-@3-(32}Flillo$@4phenﬂlbﬂp%)@<]l-@ﬂeh&i¥mdbbﬁﬁllld-a)ylﬁpwmrﬁczad- 2.38 (2
6 Hz), 3.07 (1 H t, J=11.7Hz), 3.13 - 3.28 (1 H,

H 2
,m%g ?eftsztyﬂeSt\?h77Hz) 3.48 - 3.69 (2 H n), 3.83 - 3.98 (L H n,

4 18 (1 H3-(2X4- [ﬂ-(ﬂ@n(ldoddméihyﬂﬁﬁﬁhyﬁ gidpoxyd- ;ih'brM} tlorgholiné-§8- - 7.01 (2 H,
7.34 - 7.52 (1 H n), 7.58 (2°H d). 30 The

foI | owi ng&?ﬂ’rﬁ%‘ﬁr‘?&'%&§ B&f‘ﬁgﬁ according to a simlar nanner: Conmpound
131; 3- {2942-({2{:B{Rhmrmﬁ@ﬂllixﬁbZQHe@WM)prpbxy]fbhwnyl}FfﬁbmHolmhﬂayly-l] nor -

phol i n-4-¥é} r.opi g(g{ t% g trifluoroacetic acid salt. 1H NVR (400 Mz,
DVSO-  d6) %8%0?6 er ® 2 H) 3.07- 3.26 (m 2 H 3.28 - 3.45 (m 2
H) 3 0 (61(2-(%5@32@26D|d:||i|orolph'§nﬁ) proplosty]-grdii midzphdlin=-yB-g8pidnic J=12. 1 Hz,
1 4. 20 é%t - q 7 Hz WD 2011/ 023795PCT/ EP2010/ 062552 102 1 H) 4.81 (d
J107Hza Fﬁ%‘@ae(‘ 2 H 7.47 - 7.53 (m 1 H 7.56 - 7.63 (m 3 H
7.65 - (71 352-({%5?46?016 p&én%ll)-rproﬁ%xy]-ththyl}?ndrﬁ)hbhil‘r-].4-3‘£l)-pro;r)ill>‘i)ic a&id\/b'; hod E:
Conpoun mE.SE %44- 2, 6- Di chl oro- benzyl oxy) - phenyl ] - mor phol i n-4-y1}-acetic
aci d: A nfsfFhrRTgste

{244- (2, 63424{&4{&(236!5&1165&\@)@%-@5@6%]Jﬁhﬁhplf}lahbn‘phéhyw ylppedpieniacicid et hyl
ester %O%tgu i mol ), 2M aqueous NaOH (5 nL) and ethanol (25 nL) was
stirrk BUNLEP®rat RT. Subsequently, 1M aqueous HCl (9.8 ml) was added
and 10 t he-(24{4{3Z3-Difwsrotptringt)-gropuaylshenylemogshotivet-Wprpropionicestion t h

sat ur at ed Nl-l4 é’ antd CH2C 2. The formed precipitate was col |l ected by
filtrati off " RHYhEF it h smal| anmpunts of water and ethanol, and dried in
vacuo to ${2H{4-[3-MEh(otophengiHallyRixghplyéyi)-mopplestid Em)r:mbpldrﬁe deivl yacetic
acid (0.4ilq_|g}). iH NVR (400 MHz, DMBQd6) 6 ppm 2.23 (t, J= 10 Hz, 1 H 2.40
(dt, J=10"9%PYWReREr 1 1y 276 - 2.83 (m, 1 H 15 2.86 - 2.93 (m 1 H)

3 13 20 3. 292443 l?hbi)lyIEpr’aB -A-gityl 0xy)-phie ny]-msiphidlin -4ty IHpr&piBric-acid &at-(m 1 H)
6(de0g—|z Hz, 1H 5.21 (s, 2 H 6.99 - 7.06 (m 2 H 7.26 -
32 (m EUP(}"?!M- 7.50 (m 1 H 7.57 (d, J=7 Hz, 2 H) 12.3 (br. s, 1 H).
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10J=8.7 Hz, 2 H 7.25 - 7.37 (m 6 H). Conpound 226;
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et hanol was obtai ned according to a simlar manner. 1H NVR (400 MHz,
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2 H 3.98ve 24110379,y 15 1 H) 4.10 - 4.19 (m 1 H) 4. 86 pCa/EPIEbO6B5Hz, 1 H)
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25 with Et20 and dried in vacuo to afford
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H

chromatography (SiO,, CH,Cl,/hexanes 2:1) to afford (2,6-dichloro-4-isopropenyl-
phenyl)-methanol (0.96 g)

15  3-{2-[4-(2-Chloro-6-trifluoromethoxy-benzyloxy)-phenyl]-morpholin-4-yl}-propi-
onic acid tert-butyl ester. The required (2-chloro-6-trifluoromethoxy-phenyl)-
methanol was prepared as follows: To a solution of 2,2,6,6-tetramethylpiperidine
(2.35 ml; 14. mmol) in THF (25 mL) was added dropwise a solution of n-BuLi in
hexanes (5.60 ml; 2.50 mol/l; 14 mmol), at -78°C. The resulting mixture was stirred

20 for 60 min. at -78°C, and subsequently a solution of 3-
(trifluoromethoxy)chlorobenzene (2.50 g; 12.72 mmol) in THF (10 mL), was added
dropwise, at -78°C. After 2.5 hours, at -78°C, DMF (1.48 mL, 19.11 mmol) was
added dropwise, and stirring was contnued for another 30 min. after which time a
saturated aqueous NH,CI solution was added followed by the addition of Et,O.. After

25 warming to RT the layers were separated, and the organic layer was washed with
water, dried (Na,SOQ,), filtered and concentrated in vacuo. The residue was dissolved
in MeOH (25 mL) and NaBH,4 (1.44 g; 38.16 mmol) was added portion wise. After
complete addition the mixture was allowed to warm to RT and stirred for 30 minutes.
Subsequently, water (5 mL) was added and the volatiles were removed in vacuo.

30 Et,0 and 5% aqueous NaHCOj; solution were added, and the organic layer was
separated, dried (Na,S0O,), filtered and concentrated in vacuo to afford (2-chloro-6-
trifluoromethoxy-phenyl)-methanol(2.10 g), which was used as such.
3-{2-[4-(2-Chloro-4-methyl-benzyloxy)-phenyl]-morpholin-4-yl}-propionic  acid
tert-butyl ester. The required (2-chloro-4-methyl-phenyl)-methanol was prepared

35  asfollows: To a solution of 2-chloro-4-methylbenzoic acid (2.18 g; 12.8 mmol) in THF
(22 mL) was added dropwise a solution of BH;-THF in THF (25.6 ml; 1.00 mol/l; 25.6

mmol), at 0°C. Upon complete addition the resulting mixture was heated under reflux,
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for 3 hours. Subsequently, the mixture was cooled to 0°C, 1M aqueous HCI (30 mL)
was added dropwise, and the mixture was stirred for 10 min. Et,O (100 mL) was
added and the layers were separated. The organic layer was washed with 1M
aqueous HCI (2x), 5% aqueous NaHCO; (2x), and brine,dried (Na,SO,), filtered and

5 concentrated in vacuo to afford (2-chloro-4-methyl-phenyl)-methanol (1.80 g), which
was used as such.
3-{2-[4-(2-Chloro-3-methyl-benzyloxy)-phenyl]-morpholin-4-yl}-propionic  acid
tert-butyl ester. The required (2-Chloro-3-methyl-phenyl)-methanol was prepared
in a similar manner as described for (2-Chloro-4-methyl-phenyl)-methanol

10  3-{2-[4-(2,4-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-
butyl ester.
3-{2-[4-(4-Methoxy-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl
ester.
3-{2-[4-(2-Methoxy-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl

15  ester.
3-{2-[4-(4,4-Dimethyl-cyclohexyloxy)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester.
3-{2-[4-(2-Difluoromethoxy-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester.

20 3-{2-[4-(2,6-Diethyl-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl
ester. The required (2,6-diethyl-phenyl)-methanol was prepared as follows: To a
mixture of 2,6-difluorobenzaldehyde (25.00 g; 175.93 mmol) and p-TsOH (0.67 g;
3.52 mmol) in toluene (150 mL) was added 1-aminobutane (16.5 mL; 167.1 mmol).
The resulting mixture was stirred at RT for 24 hours, subsequently, washed with 5%

25 aqueous NaHCO; solution, water and brine, dried (Na,SO,), filtered and
concentrated in vacuo to afford butyl-(2,6-difluoro-benzylidene)-amine (35.36 g).

To a solution of butyl-(2,6-difluoro-benzylidene)-amine (1.10 g; 5.58 mmol) in THF
(25 mL) was added dropwise a solution of ethylmagnesium bromide in Et,;O (4.1 ml;
3.00 mol/l; 12.3 mmol) at -10°C. After the addition was completed the reaction

30 mixture was stirred at RT for 4 hours. The reaction mixture was quenched by
dropwise addition of a 5% aqueous NaHCOs-solution, and then extracted with
EtOAc. The combined organic layers were dried (Na,SO,), filtered, and concentrated
in vacuo to afford butyl-(2,6-diethyl-benzylidene)-amine (1.10 g).

To a solution of butyl-(2,6-diethyl-benzylidene)-amine (1.10 g; 5.06 mmol) in water

35 (20 mL) was added H,SO, (5.00 ml; 93.80 mmol), and the resulting mixture was
heated under reflux for 2 hours. After cooling to RT the mixture was diluted with

EtOAc, and washed with water, a 5% aqueous NaHCOs-solution and brine. The
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organic phase was dried (Na,SO,), filtered and concentrated in vacuo to afford
2,6-diethyl-benzaldehyde (0.72 g).

To a solution of 2,6-diethyl-benzaldehyde (0.68 g; 4.19 mmol) in THF (15 mL) was
added dropwise a solution of BHs'THF in THF (8.38 ml; 1.00 mol/l; 8.38 mmol), at
0°C. After complete addition the mixture was heated under reflux for 3 hours.
Subsequently, the resulting mixture was cooled to 0°C and 1M aqueous HCI (10 ml)
was added dropwise. The mixture was allowed to warm to room temperature (~10
min.), and treated with Et;O. The layers were separated, the organic layer washed
with 1M aqueous HCI (2x), 5% aqueous NaHCO; (2x), and brine, dried (Na,SO,),
filtered, and concentrated in vacuo to afford (2,6-diethyl-phenyl)-methanol (0.67 g),
which was used as such.
3-{2-[4-(3-Trifluoromethyl-benzyloxy)-2-trifluoromethyl-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester
3-{2-[4-(2-Chloro-6-ethyl-benzyloxy)-2-trifluoromethyl-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester
3-{2-[4-(2-Chloro-6-trifluoromethoxy-benzyloxy)-2-trifluoromethyl-phenyl]-
morpholin-4-yl}-propionic acid tert-butyl ester
3-{2-[4-(2-Chloro-6-isopropyl-benzyloxy)-2-trifluoromethyl-phenyl]-morpholin-4-
yl}-propionic acid tert-butyl ester
3-{2-[4-(2-Chloro-6-fluoro-benzyloxy)-2-trifluoromethyl-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester
3-{2-[4-(2-Chloro-6-trifluoromethyl-benzyloxy)-2-trifluoromethyl-phenyl]-
morpholin-4-yl}-propionic acid tert-butyl ester
3-{2-[4-(2-Chloro-6-cyclopropyl-benzyloxy)-2-trifluoromethyl-phenyl]-
morpholin-4-yl}-propionic acid tert-butyl ester
3-{2-[5-(2,6-Dichloro-benzyloxy)-pyridin-2-yl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(2-Chloro-6-difluoromethoxy-benzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester. The required (2-chloro-6-difluoromethoxy-
phenyl)-methanol was prepared as follows: To a solution of 2-chloro-6-hydroxy-
benzaldehyde (1.00 g; 6.39 mmol) and KOH (7.17 g; 127.7 mmol) in CH3;CN (20 mL)
and water (20 mL) was added bromodifluoromethyl diethylphosphonate (1.25 mil;
7.03 mmol), at -15°C. After 30 minutes the mixture was allowed to warm to RT,
stirred for another 30 min. and then treated with 1M aqueous HCI and extracted with
Et,O. The combined organic layers were dried (Na,SO,), filtered and concentrated in
vacuo. The residue was purified by column chromatography (SiO,, Et,O/hexanes
1:3), to afford 2-chloro-6-difluoromethoxy-benzaldehyde (0.68 g).



). HHA - - -OH 0 6 H). HHA7 00 HO-). HHA 0

-OH

10

15

20

25

WO 2011/023795 PCT/EP2010/062552

62

To a solution of 2-chloro-6-difluoromethoxy-benzaldehyde (0.65 g; 3.15 mmol) in
MeOH (10 mL) was added NaBH, (357.13 mg; 9.44 mmol), at -15°C. After complete
addition the mixture was allowed to warm to RT and stirred for 30 minutes.
Subsequently, water (5 mL) was added and the volatiles were removed in vacuo. The
residue was partitioned between Et,O and 5% aqueous NaHCO;. The layers were
separated and the organic layer was dried (Na,SO,), filtered, and concentrated in
vacuo to afford (2-chloro-6-difluoromethoxy-phenyl)-methanol (0.52 g), which was
used as such.
3-{2-[4-(2-Chloro-6-difluoromethoxy-benzyloxy)-2-trifluoromethyl-phenyl]-

morpholin-4-yl}-propionic acid tert-butyl ester.

10,0

2,6-Dichloro-benzoic acid 4-[4-(2-tert-butoxycarbonyl-ethyl)-morpholin-2-yl]-
phenyl ester : To a solution of 3-[2-(4-hydroxy-phenyl)}-morpholin-4-yl]-propionic acid
tert-butyl ester (0.39 g; 1.27 mmol) and N-ethyldiisopropylamine (0.65 mL, 3.81
mmol) in CH3;CN (5 mL) was added 2,6-dichlorobenzoyl chloride (0.44 ml; 3.0 mmol),
at 0°C. Subsequently, the mixture was allowed to warm to RT and was stirred for 2
days at roomtemperature. The resulting mixture was partitioned between Et,0O and
5% aqueous NaHCO; solution. The layers were separated and the organic layer was
dried (Na,SO,), filtered and concentrated in vacuo. The residue was purified by
column chromatography (SiO,, Et,0O to afford 2,6-dichloro-benzoic acid 4-[4-(2-tert-
butoxycarbonyl-ethyl)-morpholin-2-yl]-phenyl ester (0.51 g).

Qﬁw‘ik

4-2-(4-Octyloxy-phenyl)-morpholin-4-yl]-butyric acid tert-butyl ester: 2-(4-
Octyloxy-phenyl)-morpholine (1.50 g; 5.2 mmol), 4-bromo-butyric acid tert-butyl ester
(1.38 g; 6.2 mmol) (prepared according to C. Morin, M. Vidal Tetrahedron, 1992,
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48(42), 9277), potassium iodide (1.03 g; 6.2 mmol), K,CO; (1.42 g; 10.29 mmol), and

CH3CN (15 mL) were mixed and heated under reflux for 2 hours. After cooling to RT

the reaction mixture was concentrated in vacuo, dissolved in EtOAc, washed with 5%
aqueous NaHCO; solution, dried (Na,SO,) concentrated in vacuo and purified by

5  column chromatography (SiO,, Et,O: hexanes 1:1) to afford 4-[2-(4-octyloxy-phenyl)-
morpholin-4-yl]-butyric acid tert-butyl ester (1.90 g), TLC (SiO, Rx. 0.20
EtOAc:hexanes 1:1)

The following compounds were obtained according to a similar manner:

10  4-[2-(4-Octyl-phenyl)-morpholin-4-yl]-butyric acid tert-butyl ester
4-[2-(4-Hexyloxy-phenyl)-morpholin-4-yl]-butyric acid tert-butyl ester
4-[2-(4-Heptyloxy-phenyl)-morpholin-4-yl]-butyric acid tert-butyl ester
{3-[2-(4-Octyloxy-phenyl)-morpholin-4-yl]-propyl}-phosphonic acid diethyl ester
4-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-butyric acid tert-butyl

15 ester
2,2-Dimethyl-3-(2-(4-octyloxy-phenyl)-morpholin-4-yl)-propionic acid tert-butyl
ester The required 3-Chloro-2,2-dimethyl-propionic acid tert-butyl ester was
prepared as follows: To a solution of 3-chloro-2,2-dimethylpropionic acid (5.00 g;
36.6 mmol) in DMF (25 mL) was added N,N'-carbonyldiimidazole (5.94 g; 36.6 mmol)

20 and the resulting mixture was stirred for 1 hour at 40°C. Subsequently, tert-butyl
alcohol (7.1 mL; 73 mmol) and DBU (6.5 mL; 36.6 mmol) were added and the
mixture stirred overnight at 40°C. After cooling to RT, 5% aqueous NaHCO; solution
(50 mL) was added to the mixture and stirred for another 15 minutes. The reaction
mixture was extracted with EtOAc. The organic layer was dried (Na,SO,),

25 concentrated in vacuo and purified by column chromatography (SiO,, Et,0: hexanes

1:1) to afford 3-chloro-2,2-dimethyl-propionic acid tert-butyl ester (3.34 g).

O/\
O\\ //O /©/K/N\/\H/O\K
F S. O

30  3-[2-(4-Trifluoromethanesulfonyloxy-phenyl)-morpholin-4-yl]-propionic acid
tert-butyl ester: To a solution of -[2-(4-hydroxy-phenyl)-morpholin-4-yl]-propionic
acid tert-butyl ester (2.07 g; 6.73 mmol) in CHCI; (50 mL) was added EtzN (1.40 ml;
10.10 mmol), DMAP (82.3 mg; 0.67 mmol) and N-phenylbis(trifluoromethane-
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sulfonimide) (2.89 g; 8.08 mmol). The resulting mixture was heated at 60°C for 3
hours. After cooling to RT the mixture was washed with 5% aqueous Na,COj; and
water. The organic layer was dried (Na,SQ,), filtered and concentrated in vacuo. The
residue was purified by column chromatography (SiO,, Et,0O) to afford 3-[2-(4-
trifluoromethanesulfonyloxy-phenyl)-morpholin-4-yl]-propionic acid tert-butyl ester
(2.30 g).

Pt

3-[2-(4-Acetylsulfanyl-phenyl)-morpholin-4-yl]-propionic acid tert-butyl ester:
To a degassed solution of 3-[2-(4-trifluoromethanesulfonyloxy-phenyl)-morpholin-4-
yl]-propionic acid tert-butyl ester (2.55 g; 5.80 mmol) in toluene (50 mL) was added
Pd.dbas (0.27 g; 0.29 mmol) and (2R)-1-[(1R)-1-[bis(1,1-dimethylethyl)phosphino]-
ethyl]-2-(dicyclohexylphosphino)ferrocene (0.32 g; 0.58 mmol), followed, after 5 min.
by ,potassium thioacetate (1.33 g; 11.6 mmol). The resulting mixture was heated
under reflux overnight. After cooling to RT the mixture was diluted with CH,Cl,,
fitered and concentrated in vacuo. The residue was purified by column
chromatography (SiO,, CH,Cly/acetone 95:5) to afford 3-[2-(4-Acetylsulfanyl-phenyl)-
morpholin-4-yl]-propionic acid tert-butyl ester (1.70 g)

I e

Cl
3-{2-[4-(2,6-Dichloro-benzylsulfanyl)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester: A mixture of 3-[2-(4-Acetylsulfanyl-phenyl)-morpholin-4-yl]-propionic
acid tert-butyl ester (0.31 g; 0.85 mmol) and NaOH (37 mg, 0.93 mmol) in EtOH (10
mL) and water (1 mL) was stirred for 30 min at 0°C. Subsequently, 2,6-dichlorobenzyl
bromide (0.22 g; 0.93 mmol), dissolved in EtOH (2.5 mL), was added, and the
mixture allowed to warm to RT. After 90 min. the mixture was partitioned between
EtOAc and 5% aqueous NaHCO;. The layers were separated, and the organic layer
was washed with 5% aqueous NaHCOj; and brine, dried (Na,SO,), filtered and

concentrated in vacuo. The residue was purified by column chromatography (SiO,,

_)_

OH H
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CH,ClJacetone 95:5) to afford 3-{2-[4-(2,6-dichloro-benzylsulfanyl)-phenyl]-
morpholin-4-yl}-propionic acid tert-butyl ester (0.20 g).

The following compounds were obtained according to a similar manner:
3-{2-[4-(2-Chloro-benzylsulfanyl)-phenyl]-morpholin-4-yl}-propionic acid tert-
butyl ester.
3-{2-[4-(2-Chloro-6-fluoro-benzylsulfanyl)-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester.

3-[2-(4-Octylsulfanyl-phenyl)-morpholin-4-yl]-propionic acid tert-butyl ester.

prevve

3-[2-(4-lodo-phenyl)-thiomorpholin-4-yl]-propionic acid tert-butyl ester: To a
solution of 3-[2-(4-bromo-phenyl)-thiomorpholin-4-yl]-propionic acid tert-butyl ester
(22.15 g; 57.33 mmol) 1,4-dioxane (250 mL) was added N,N-dimethylethylene-
diamine (3.05 mL; 28.67 mmol). Through the resulting mixture was bubled nitrogen
gas for 1 hour, and subsequently Cul (1.09 g; 5.73 mmol), and Nal (21.48 g; 143.33
mmol) were added. The resulting mixture was heated at 130°C in a closed vessel for
4 days. After cooling to RT the mixture was concentrated in vacuo, and the residue
purified by column chromatography (SiO,, Et,O/hexanes 2:3) to afford 3-[2-(4-iodo-
phenyl)-thiomorpholin-4-yl]-propionic acid tert-butyl ester (19.30 g)

3-[2-(4-Benzyloxy-phenyl)-thiomorpholin-4-yl]-propionic acid tert-butyl ester:
(All solutions were degassed) To a suspension of 1,10-phenanthroline (183.0 mg;
1.02 mmol) in toluene (15 mL) was added Cul (96.7 mg; 0.51 mmol), Cs,CO; (3.31 g;
10.15 mmol), and a solution of 3-[2-(4-iodo-phenyl)-thiomorpholin-4-yl]-propionic acid
tert-butyl ester (2.20 g; 5.08 mmol) and benzyl alcohol (1.05 mL; 10.15 mmol) in
toluene (20 mL). The resulting mixture was heated for three days at 100°C. After

cooling to RT EtOAc and water were added. The layers were separated and the
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organic layer was dried (MgSQ,), filtered and concentrated in vacuo. The residue
was purified by column chromatography (SiO,, EtOAc/CH,Cl, 1:6) to afford 3-[2-(4-
benzyloxy-phenyl)-thiomorpholin-4-yl]-propionic acid tert-butyl ester (1.85 g).

The following compounds were obtained according to a similar manner:
3-{2-[4-(2-Chloro-benzyloxy)-phenyl]-thiomorpholin-4-yl}-propionic acid tert-
butyl ester
3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-thiomorpholin-4-yl}-propionic acid
tert-butyl ester

3-[2-(4-Octyloxy-phenyl)-thiomorpholin-4-yl]-propionic acid tert-butyl ester

oZS+\
o
C@@

3-[2-(4-Benzyloxy-phenyl)-1-oxo-thiomorpholin-4-yl]-propionic acid tert-butyl
ester: To a solution of 3-[2-(4-benzyloxy-phenyl)-thiomorpholin-4-yl]-propionic acid
tert-butyl ester (0.85 g; 1.77 mmol) in MeOH (25 mL) was added dropwise a solution
of oxone® (0.54 g; 0.89 mmol) in water (25 mL), at 0°C. The resulting mixture was
stirred for 2 hours at 0°C, and subsequently, overnight at RT. The resulting mixture
was treated with water and a 25% aqueous solution of NH,OH, and extracted with
EtOAc. The combined organic layers were dried (MgSQ,), filtered, and concentrated
in vacuo. The residue was purified by column chromatography (SiO,, CH,Cl,/MeOH
97.5:2.5) to afford 3-[2-(4-benzyloxy-phenyl)-1-oxo-thiomorpholin-4-yl]-propionic acid
tert-butyl ester (0.65 g).

The following compounds were obtained according to a similar manner:
3-{2-[4-(2-Chloro-benzyloxy)-phenyl]-1-oxo-thiomorpholin-4-yl}-propionic acid
tert-butyl ester

3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]- 1-oxo-thiomorpholin-4-yl}-propionic
acid tert-butyl ester

3-[2-(4-Octyloxy-phenyl)- 1-oxo-thiomorpholin-4-yl]-propionic acid tert-butyl

ester

HHA
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{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-acetic acid ethyl ester: A
mixture of 2-[4-(2,6-dichloro-benzyloxy)-phenyl]-morpholine hydrochloride (0.65 g;
1.68 mmol), EtsN (0.58 mL; 4.2 mmol), and ethyl bromoacetate (0.24 ml; 2.19 mmol)
5 in CH3CN (65 mL) was stirred at 85°C, overnight. After cooling to RT the mixture was
concentrated in vacuo and the residue partitioned between water and CH,Cl,. The
layers were separated and aqueous layer was extracted once more with CH,Cl,. The
combined organic layers were concentrated in vacuo and the residue was purified by
column chromatography (SiO,, Et,0O: hexanes 2:1) to afford {2-[4-(2,6-dichloro-
10  benzyloxy)-phenyl]-morpholin-4-yl}-acetic acid ethyl ester (0.62 g).

Oﬁ F F
I e
NN O

2,2-Difluoro-3-(2-(4-octyloxy-phenyl)-morpholin-4-yl)-propionic acid ethyl ester.
To a solution of 2-(4-octyloxy-phenyl)-morpholine (0.75 g; 2.6 mmol) in EtOH (10 mL)
15  was added 1H-benzotriazole-1-methanol (0.38 g; 2.6 mmol), and the reaction mixture
was heated at 50°C for 20 minutes. After cooling to RT, the solvent was removed in
vacuo to afford 1-[2-(4-octyloxy-phenyl)-morpholin-4-yimethyl]-1H-benzotriazole;
which was used as such.
To a suspension of zinc dust (0.34 g; 5.2 mmol) in dry THF (10 mL) was added
20  chlorotrimethylsilane (0.33 mL; 2.6 mmol) and ethyl bromodifluoroacetate (0.50 ml;
3.9 mmol), this mixture was heated under reflux for 10 min. and then cooled to RT.
To the resulting mixture was added drop-wise a solution of 1-[2-(4-octyloxy-phenyl)-
morpholin-4-ylmethyl]-1H-benzotriazole in THF (5 mL). After the addition is complete
the resulting mixture is heated under efflux for 2 hours. After cooling to RT the
25 reaction mixture was filtered over Kieselguhr and the filter-cake was washed with
ethanol. The solvents were removed in vacuo and the residu was purified by column
chromatography (SiO,, Et,0: hexanes 1:1) to afford 2,2-difluoro-3-(2-(4-octyloxy-
phenyl)-morpholin-4-yl)-propionic acid ethyl ester (0.58 g).
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3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-2,2-difluoro-propionic

acid ethyl ester was obtained according to a similar manner.

0™
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5  3-[2-(4-Octyloxy-phenyl)-morpholin-4-yl]-3-oxo-propionic acid ethyl ester: To a
suspension of 2-(4-octyloxy-phenyl)-morpholine (0.97 g; 3.3 mmol) and N-
ethyldiisopropylamine (1.14 ml; 6.7 mmol) in CHsCN (10 mL) was added dropwise
ethyl malonyl chloride (0.51 ml; 4.0 mmol). The resulting mixture was stirred for one
hour at RT and subsequently partitioned between 5% aqueous NaHCO; solution and

10  Et,0. The organic layer was dried (Na,SO,), filtered, and concentrated in vacuo. The
residue was purified by column chromatography (SiO,, Et,0O) to afford 3-[2-(4-
octyloxy-phenyl)-morpholin-4-yl]-3-oxo-propionic acid ethyl ester (0.50 g).

3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-3-oxo-propionic acid

15  ethyl ester was obtained according to a similar manner.

M

2-Methyl-3-[2-(4-octyloxy-phenyl)-morpholin-4-yl]-propionic acid tert-butyl ester
To a suspension of 2-(4-octyloxy-phenyl)-morpholine hydrochloride (0.17 g; 0.5
20  mmol) in DMF (5.00 mL) was added tert-butyl methacrylate (0.17 mL; 1.0 mmol) and
DBU (0.23 mL; 1.5 mmol) The resulting mixture was heated at 140°C in a sealed
flask overnight. After cooling to RT the reaction mixture was partitioned between 5%
aqueous NaHCOj; solution and EtOAc. The layers were separated and the organic
layer was dried (Na,SQ,), filtered, and concentrated. The residue was purified by
25 column chromatography (SiO,, Et,O: hexanes 1:1) to afford 2-methyl-3-[2-(4-
octyloxy-phenyl)-morpholin-4-yl]-propionic acid tert-butyl ester (0.11 g).

3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-2-methyl-propionic
acid tert-butyl ester was obtained according to a similar manner.
30
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3-[2-(4-Octyloxy-phenyl)-morpholin-4-yl]-butyric acid tert-butyl ester: A mixture
of 2-(4-octyloxy-phenyl)-morpholine (0.24 gram, 1.1 mmol), 3-bromobutyric acid tert-
butyl ester (0.24 g; 1.1 mmol), sodium iodide (27.4 mg; 0.2 mmol), and DBU (0.4 mL;
5 2.7 mmol) in CH3;CN (10 mL) was heated in a closed vessel at 120°C. After cooling to
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RT the reaction mixture was partitioned between 5% aqueous NaHCOj; solution and
EtOAc. The layers were separated and the organic layer was dried (Na,SO,), filtered,
and concentrated. The residue was purified by column chromatography (SiO,, Et,0)

to afford 3-[2-(4-octyloxy-phenyl)-morpholin-4-yl]-butyric acid tert-butyl ester (0.15 g).

3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-butyric acid tert-butyl
ester was obtained according to a similar manner. The required 3-bromobutyric
acid tert-butyl ester was prepared as follows: To a solution of 3-bromobutyric acid
(5.0 mL; 47.0 mmol) in tetrahydrofuran (50 mL) was added dropwise trifluoroacetic
anhydride (13.7 mL; 98.7 mmol) at -40°C. After 1 hour at -40°C tert-butyl alcohol (20
mL) was added. The resulting mixture was allowed to warm to RT and stirred
overnight. Subsequently, the reaction mixture was concentrated in vacuo. The
residue was treated with 2M aqueous NaOH solution and extracted with Et,O. The
organic layer was dried (Na,SO,), and concentrated in vacuo to afford 3-

bromobutyric acid tert-butyl ester (6.05 g), which was used as such.

3<{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-2,2-dimethyl-propionic
acid methyl ester: To a solution of 2,2-dimethyl-3-oxo-propionic acid methyl ester
(WHSS0374-001) (0.90 g; 5.44 mmol) in 1,2-dichloroethane (20 mL) was added 2-[4-
(2,6-dichloro-benzyloxy)-phenyl]-morpholine (0.91 g, 2.7 mmol) and NaBH(OAc)3
(1.62 g; 7.62 mmol). The resulting mixture was stirred overnight at RT, and
subsequently treated with 5 % aqueous NaHCO; (10 mL) and extracted with CH,Cl,
(3 X 30 ml). The combined organic layers were dried (Na,SO,), filtered and
concentrated in vacuo. The residue was purified by column chromatography (SiOy,
Et,O/hexanes 1:1) to afford 3-{2-[4-(2,6-dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-
2,2-dimethyl-propionic acid methyl ester (1.12 g) as a clear colourless oil. The
required 2,2-dimethyl-3-oxo-propionic acid methyl ester was prepared as follows:
To a solution of 2,2-dimethyl-3-hydroxypropionic acid methyl ester (10.00 g; 75.7
mmol) in CH,CIl, (200 mL) was added pyridinium chloroformate (28.54 g; 132.4

H
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mmol) in small portions, at 0°C. The reaction mixture was allowed to slowly warm to
RT and stirred overnight. Subsequently, the mixture was diluted with CH,Cl,, filtered
over kieselguhr, and concentrated in vacuo. The remaining oil was purified by column
chromatography (SiO,, hexanes/Et,0O 7:3) to afford 2,2-dimethyl-3-oxo-propionic acid
methyl ester (5.59 g)

The following compound was made according to a similar method:
3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-cyclobutanecarboxylic
acid tert-butyl ester. The required 3-oxo-cyclobutanecarboxylic acid tert-butyl
ester was prepared as described in: R. P. Lemieux, G. B. Schuster, J. Org. Chem.,
1993, 58, 100.

3-{2-[4-(Benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl ester: A
mixture of 3-[2-(4-hydroxy-phenyl)-morpholin-4-yl]-propionic acid tert-butyl ester)
(76,8 mg; 0.25 mmol), Cs,CO3 (241 mg; 0.74 mmol), and Nal (3,7 mg, 25 pmol) in
CH3CN /THF (6:4; 2.5 mL) was stirred for three hours at RT. Subsequently, benzyl
chloride (35 pL; 0.3 mmol) in CH3;CN (1 mL) was added and the resulting mixture
was heated at 60°C, for 20h. After cooling to RT the solvents were removed in vacuo.
The residue was partitioned between CH,Cl, and 1M aqueous K,COjs. The layers
were separated and the agueous layer washed with CH,Cl,. The combined organic
layers were concentrated in vacuo, and the residue dried under vacuum, at 40°C,

overnight. The obtained product was used as such in the next step.

The following compounds were obtained according to a similar manner:
3-{2-[4-(6-Methyl-imidazo[1,2-a]pyridin-2-yImethoxy)-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester
3-(2-{4-[3-(2-Propyl-thiazol-5-yloxy)-propoxy]-phenyl}-morpholin-4-yl)-propionic
acid tert-butyl ester
3-{2-[4-(2-Benzyloxy-ethoxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl
ester

3-{2-[4-(2-Phenoxy-ethoxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl

ester
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3-[2-(4-Hex-5-ynyloxy-phenyl)-morpholin-4-yl]-propionic acid tert-butyl ester
3-{2-[4-(4-Acetoxy-butoxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl
ester
3-(2-{4[3-(4-Fluoro-phenoxy)-propoxy]-phenyl}-morpholin-4-yl)-propionic acid
tert-butyl ester
3-(2-{4-[2-(Naphthalen-2-yloxy)-ethoxy]-phenyl}-morpholin-4-yl)-propionic acid
tert-butyl ester
3-[2-(4-Phenylcarbamoylmethoxy-phenyl)-morpholin-4-yl]-propionic acid tert-
butyl ester
3-{2-[4-(4-Pyrazol-1-yl-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-
butyl ester
3-{2-[4-(1-Methyl-1H-pyrazol-3-yImethoxy)-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[4-(4-Chloro-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl
ester

3-{2-[4-(6-Cyano-hexyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl
ester

3-[2-(4-Phenethyloxy-phenyl)-morpholin-4-yl]-propionic acid tert-butyl ester
3-{2-[4-(3-Phenyl-propoxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl
ester

3-{2-[4-(3-Benzyloxy-propoxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl
ester

3-{2-[4-(7-Methoxy-heptyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl
ester

3-(2-{4[3-(4-tert-Butyl-phenyl)-[1,2,4]Joxadiazol-5-yimethoxy]-phenyl}-
morpholin-4-yl)-propionic acid tert-butyl ester
3<{2-[4-(5-Oxo-hexyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl ester
3-{2-[4-(4-Phenyl-butoxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl
ester

3-{2-[4-(3-Methoxy-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl
ester

3-{2-[4-(2-Chloro-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl
ester

3-[2-(4-Cyclohexylmethoxy-phenyl)-morpholin-4-yl]-propionic acid tert-butyl
ester

3-{2-[4-(2-Benzenesulfonyl-ethoxy)-phenyl]-morpholin-4-yl}-propionic acid tert-
butyl ester
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3-{2-[4-(3-Phenoxy-propoxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl
ester
3<{2-[4-(4[1,2,4] Triazol-1-yl-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
5  3-{2-[4-(2,3-Dihydro-benzofuran-2-ylmethoxy)-phenyl]-morpholin-4-yl}-

propionic acid tert-butyl ester
3-{2-[4-(2-Biphenyl-4-yl-2-oxo0-ethoxy)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(4-Phenoxy-butoxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl

10 ester
3-{2-[4-(2-Ox0-2-phenyl-ethoxy)-phenyl]-morpholin-4-yl}-propionic acid tert-
butyl ester
3-{2-[4-(3-Chloro-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl
ester

15  3-(2-{4-{2-(1H-Indol-3-yl)-ethoxy]-phenyl}-morpholin-4-yl)-propionic acid tert-

/@/@'V\WO\K
/o\go O

3-{2-[4-(3-Methoxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
20 tert-butyl ester: To a solution of (3-methoxybenzyl alcohol (0.25M, 450ul) in THF
was added a solution of 3-[2-(4-hydroxy-2-methyl-phenyl)-morpholin-4-yl]-propionic
acid tert-butyl ester (0.25M, 360 ul) in THF. To this mixture a solution of DIAD in THF
(0.25M, 360 pl) was added. Finally, polystyrene supported triphenylphosphine (~190

butyl ester

mg, 1.2 mmol/g) was added followed by THF (1 mL). The reaction mixture was
25 shaken with interval for 20 hours at 30 °C. Subsequently, more DIAD (360ul, 0.25M
in THF) and polystyrene supported triphenylphosphine (95 mg, 1.2 mmol/g) were
added. The mixture was shaken again with interval for 20 hours at 30 °C. To the
resulting mixture was added macroporous carbonate resin (~90mg, 3.06 mmol/g,
Argonaut Technologies) and the mixture was shaken again with interval for 20 hours
30 at50°C.
The mixture was transferred to a Methanol and THF conditioned Strong Cationic
Exchange cartridge (IST, 0.5g, 0.6 mmol/g), washed with THF (6ml) and CH;CN
(8ml) consecutively before being eluted with 1N NH;OH in CH3;CN (6ml).
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Concentration in vacuo afforded 3-{2-[4-(3-Methoxy-benzyloxy)-2-methyl-phenyl]-
morpholin-4-yl}-propionic acid tert-butyl ester (~15mg), which was used as such.
The following compounds were obtained according to a similar manner:

5  3-{2-[4-(5-Bromo-2-methoxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester
3-{2-[4-(2,4-Dichloro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[4-(2,3-Dimethoxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic

10  acid tert-butyl ester
3-[2-(4-Cyclopentylmethoxy-2-methyl-phenyl)-morpholin-4-yl]-propionic acid
tert-butyl ester
3-{2-[4-(2,5-Dichloro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester

15  3-{2-[2-Methyl-4-(pyridin-3-ylmethoxy)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[2-Methyl-4-(naphthalen-2-ylmethoxy)-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[4-(Benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid tert-butyl

20 ester
3-{2-[4-(2-Methoxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[2-Methyl-4-(6-methyl-pyridin-2-ylmethoxy)-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester

25  3-{2-[4-(2-Chloro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(2,5-Dimethoxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[4-(2-Bromo-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid

30 tert-butyl ester
3-{2-[2-Methyl-4-(2-methyl-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(6,6-Dimethyl-bicyclo[3.1.1]hept-2-ylmethoxy)-2-methyl-phenyl]-
morpholin-4-yl}-propionic acid tert-butyl ester

35  3-{2-[4-(2-Chloro-6-fluoro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-

propionic acid tert-butyl ester
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3-{2-[4-(Biphenyl-2-yImethoxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[2-Methyl-4-(2-trifluoromethyl-benzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester
3-{2-[4-(3,5-Dichloro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[2-Methyl-4-(3-trifluoromethyl-benzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester
3-{2-[4-(4-Chloro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(4-1sopropyl-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[2-Methyl-4-(3-phenoxy-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(4-Methoxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[2-Methyl-4-(2-phenethyl-benzyloxy)-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[4-(3,4-Dimethoxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[4-(3,5-Dimethyl-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[4-(4-Benzyloxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[2-Methyl-4-(thiophen-2-yImethoxy)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(3-Fluoro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(3-Benzyloxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[4-(4-Fluoro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(Biphenyl-4-yImethoxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(2,3-Dihydro-benzo[1,4]dioxin-2-yImethoxy)-2-methyl-phenyl]-

morpholin-4-yl}-propionic acid tert-butyl ester
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3-{2-[2-Methyl-4-(pyridin-2-yImethoxy)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(4-Butoxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-[2-(4-Cyclohexylmethoxy-2-methyl-phenyl)-morpholin-4-yl]-propionic acid
tert-butyl ester
34{2-[2-Methyl-4-(tetrahydro-furan-2-ylmethoxy)-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester
3-{2-[2-Methyl-4-(3-methyl-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(2,3-Difluoro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[2-Methyl-4-(4-trifluoromethoxy-benzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester
3-{2-[4-(3-Chloro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[2-Methyl-4-(tetrahydro-pyran-2-ylmethoxy)-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester
3-{2-[2-Methyl-4-(4-trifluoromethyl-benzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester
3-{2-[4-(3,4-Difluoro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[2-Methyl-4-(2,3,4-trimethoxy-benzyloxy)-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[4-(Cyclohex-3-enylmethoxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[4-(4-Butyl-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[2-Methyl-4-(4-methyl-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(3-Dimethylamino-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester
3-{2-[2-Methyl-4-(pyridin-4-yImethoxy)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(2-lodo-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid tert-
butyl ester
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3-{2-[4-(3,5-Dimethoxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
3-{2-[4-(2,4-Difluoro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester
5  3-{2-[2-Methyl-4-(2,4,5-trimethoxy-benzyloxy)-phenyl]-morpholin-4-yl}-propionic

acid tert-butyl ester
3-{2-[4-(3-Bromo-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(4-Bromo-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid

10 tert-butyl ester
3-{2-[4-(4-tert-Butyl-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester
3-{2-[4-(2,5-Difluoro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid tert-butyl ester

15  3-{2-[2-Methyl-4-(tetrahydro-furan-3-ylmethoxy)-phenyl]-morpholin-4-yl}-

propionic acid tert-butyl ester

P cecs:

20  3-{2-[4-(2,6-Dichloro-4-ethyl-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester: 3-{2-[4-(2,6-Dichloro-4-iodo-benzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester (0.34 g; 0.57 mmol), and Pd(dppf)Cl, (14.70 mg; 0.02
mmol) were added to a solution of lithium chloride (4.59 ml; 0.50 mol/l; 2.30 mmol) in
THF; 0.04 eq.). The resulting mixture was cooled to 0°C and a solution of diethylzinc

25 in n-heptane (1.15 ml; 1.00 mol/l; 1.15 mmol) was added dropwise. The mixture was
heated to 60°C overnight. After cooling to RT saturated aqueous NH4Cl was added.
The mixture was extracted with EtOAc. The organic layer was dried (MgSQ,), filtered
and concentrated in vacuo. The residue was purified by column chromatography
(SiO2, EtOAc:hexanes 1:1) to afford 3-{2-[4-(2,6-dichloro-4-ethyl-benzyloxy)-phenyl]-

30  morpholin-4-yl}-propionic acid tert-butyl ester (115.00 mg)
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2-(4-Octyloxy-phenyl)-4-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-morpholine: A

mixture of 2-(4-octyloxy-phenyl)-morpholine (1.99 g; 6.8 mmol), 2-(2-chloroethoxy)-
tetrahydro-2H-pyran (1.21 ml; 8.2 mmol), K,CO; (1.89 g; 13.7 mmol) and Nal (0.20 g;

5 1.4 mmol) in DMF (15 mL) was heated to 100°C overnight. After cooling to RT the
reaction mixture was partitioned between 5% aqueous NaHCO; solution and Et,0.
The organic layer was dried (Na,SO,), filtered, and concentrated in vacuo. The
residue was purified by column chromatography (SiO,, EtOAc) to afford 2-(4-
octyloxy-phenyl)-4-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-morpholine (2.04 g).

10

2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-4-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-

morpholine was obtained according to a similar manner.

oY o
jonaes
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15  {2-{2-(4-Octyloxy-phenyl)-morpholin-4-yl]-ethyl}-phosphonic acid diethyl ester:
A mixture of 2-(4-octyloxy-phenyl)}-morpholine (0.83 g; 2.9 mmol) and diethyl
vinylphosphonate (0.53 ml; 3.4 mmol) in CH3CN (10 mL) was heated under reflux for
3 days. After cooling to RT the mixture was concentrated in vacuo and the residue
was purified by column chromatography (SiO,, EtOAc: MeOH 90:10) to afford {2-[2-

20  (4-octyloxy-phenyl)-morpholin-4-yl]-ethyl}-phosphonic acid diethyl ester (0.42 g)

Phosphoric acid di-tert-butyl ester 2-[2-(4-octyloxy-phenyl)-morpholin-4-yl]-
ethyl ester: To a solution of 2-[2-(4-octyloxy-phenyl)-morpholin-4-yl]-ethanol (1.33 g;
25 4.0 mmol) in a mixture of THF (15 mL) and CH,Cl, (15 mL) was added a tetrazole
solution in CH3CN (17.6 mL; 0.45 mol/L; 7.9 mmol) at RT. The resulting mixture was
stirred for 30 minutes and subsequently di-tert-butyl N, N-diisopropylphosphoramidite
(2.00 ml; 6.3 mmol) was added and stirred overnight at RT. Subsequently, an
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agueous hydrogen peroxide solution (1.80 ml; 300 g/l; 15.9 mmol) was added and
the mixture stirred at RT for another 15 min. The reaction was quenched by the
addition of an 5% aqueous NaHCO; solution and extracted with EtOAc. The organic
layer was dried (Na,SO,), filtered and concentrated in vacuo. The residue was

5  purified by column chromatography (SiO,, Et,0) to afford phosphoric acid di-tert-butyl
ester 2-[2-(4-octyloxy-phenyl)-morpholin-4-yl]-ethyl ester (0.71 g).

0™ ) OBL
SNt

Phosphoric acid di-tert-butyl ester 2-{2-[4-(2,6-dichloro-benzyloxy)-phenyl]-

10  morpholin-4-yl}-ethyl ester: To a solution of 2-{2-[4-(2,6-dichloro-benzyloxy)-
phenyl]-morpholin-4-yl}-ethanol (0.74 g; 1.94 mmol) in a mixture of THF (10 mL) and
CH,CI, (10 mL) was added a tetrazole solution in CH3;CN ((8.60 ml; 0.45 mol/l; 3.87
mmol) at RT. The resulting mixture was stirred for 30 minutes and subsequently di-
tert-butyl N,N-diisopropylphosphoramidite (0.98 ml; 3.10 mmol) was added and

15  stirred overnight at RT. Subsequently, the mixture was cooled to 4°C, and a solution
of tert-butyl hydroperoxide in nonane (0.31 ml; ~5.5 mol/L, 2.90 mmol) was added.
Thereafter the mixture was stirred at RT for another 30 min. The reaction was
quenched by the addition of an 5% aqueous NaHCOj; solution and extracted with
EtOAc. The organic layer was dried (Na,SO,), filtered and concentrated in vacuo.

20 The residue was purified by column chromatography (SiO,, EtOAc) to afford
phosphoric acid di-tert-butyl ester 2-{2-[4-(2,6-dichloro-benzyloxy)-phenyl]-morpholin-
4-yl}-ethyl ester (0.66 g).

Oﬂ 0, O~
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25 {2-[2-(4-Octyloxy-phenyl)-morpholin-4-yl]-propyl}-phosphonic  acid diethyl
ester: A mixture of 2-(4-octyloxy-phenyl)-morpholine (1.04 g; 3.6 mmol), diethyl (3-
bromopropyl)phosphonate (0.82 mL; 4.3 mmol), Nal (0.11 g; 0.7 mmol), and K,CO3
(0.99 g; 7.1 mmol) in CH3CN (10 mL) was heated under reflux for 2 hours. After
cooling to RT the mixture was partitioned between 5% aqueous NaHCOj; solution

30 and Et,0. The organic layer was dried (Na,SQO,), filtered and concentrated in vacuo.
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The residue was purified by column chromatography (SiO,, EtOAc : MeOH 90:10) to
afford {2-[2-(4-octyloxy-phenyl)}-morpholin-4-yl]-propyl}-phosphonic acid diethyl ester
(1.13 g).

(3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-propyl)-phosphonic

acid diethyl ester was obtained according to a similar manner.

§4. SYNTHESES OF SPECIFIC COMPOUNDS
(See Tables)

Method A:

Compound 1 (3-{2-[4-(benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid): The
crude 3-{2-[4-(benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid tert-butyl ester (see
§3) was treated with a mixture of TFA, water, and CH,Cl, (30:3:67; 3 mL) and stirred
at RT for 2h. Subsequently, the volatiles were removed in vacuo, and the crude
product was purified by preparative HPLC to afford 3-{2-[4-(benzyloxy)-phenyl]-
morpholin-4-yl}-propionic acid trifluoroacetic acid salt; R, = 1.86 min. (System A),
[M+H]" Found: 342.19; Calc: 342.17. Conditions for the preparative LC-MS: Injection
of the crude product dissolved in 600 L DMSO/CH3;CN 1:2; column Waters Sunfire
19x100mm 5 ym 45°C, mobile phase water/CH;CN/TFA 0.1% 25 mL/min, run 20 min
10%-90% CH3CN, detection with UV 210-260nm.

The following compounds were obtained similarly:

Compound 2; 3-{2-[4-(6-Methyl-imidazo[1,2-a]pyridin-2-ylmethoxy)-phenyl]-
morpholin-4-yl}-propionic acid trifluoroacetic acid salt R, = 0.76 min. (System A),
[M+H]" Found: 396.23; Calc: 396.19.

Compound 3; 3-(2-{4-[3-(2-Propyl-thiazol-5-yloxy)-propoxy]-phenyl}-morpholin-
4-yl)-propionic acid trifluoroacetic acid salt R, = 2.04 min. (System A), [M+H]"
Found: 435.21; Calc: 435.20.

Compound 4; 3-{2-[4-(2-Benzyloxy-ethoxy)-phenyl]-morpholin-4-yl}-propionic
acid trifluoroacetic acid salt R, = 1.89 min. (System A), [M+H]" Found: 386.22;
Calc: 386.20.

Compound 5; 3-{2-[4-(2-Phenoxy-ethoxy)-phenyl]-morpholin-4-yl}-propionic
acid trifluoroacetic acid salt R, = 1.91 min. (System A), [M+H]" Found: 372.21;
Calc: 372.18.
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Compound 6; 3-[2-(4-Hex-5-ynyloxy-phenyl)-morpholin-4-yl]-propionic acid
trifluoroacetic acid salt R, = 1.77 min. (System A), [M+H]" Found: 332.21; Calc:
332.19.
Compound 7; 3-{2-[4-(4-Acetoxy-butoxy)-phenyl]-morpholin-4-yl}-propionic

5 acid trifluoroacetic acid salt R; = 1.51 min. (System A), [M+H]" Found: 366.21;
Calc: 366.19.
Compound 8; 3-(2-{4-[3-(4-Fluoro-phenoxy)-propoxy]-phenyl}-morpholin-4-yl)-
propionic acid trifluoroacetic acid salt R, = 2.16 min. (System A), [M+H]" Found:
404.22; Calc: 404.19.

10 Compound 9; 3-(2-{4-[2-(Naphthalen-2-yloxy)-ethoxy]-phenyl}-morpholin-4-yl)-
propionic acid trifluoroacetic acid salt R, = 2.35 min. (System A), [M+H]" Found:
422.24; Calc: 422.20.

Compound 10; 3-[2-(4-Phenylcarbamoylmethoxy-phenyl)-morpholin-4-yl]-

propionic acid trifluoroacetic acid salt R, = 1.48 min. (System A), [M+H]" Found:
15  385.20; Calc: 385.18.
Compound 11; 3-{2-[4-(4-Pyrazol-1-yl-benzyloxy)-phenyl]-morpholin-4-yl}-

propionic acid trifluoroacetic acid salt R, = 1.83 min. (System A), [M+H]" Found:
408.22; Calc: 408.19.
Compound 12; 3-{2-[4-(1-Methyl-1H-pyrazol-3-yImethoxy)-phenyl]-morpholin-4-

20 yl}-propionic acid trifluoroacetic acid salt R, = 1.14 min. (System A), [M+H]"
Found: 346.20; Calc: 346.18.
Compound 13; 3-{2-[4-(4-Chloro-benzyloxy)-phenyl]-morpholin-4-yl}-propionic
acid trifluoroacetic acid salt R, = 2.14 min. (System A), [M+H]" Found: 376.13;
Calc: 376.13.

25 Compound 14; 3-{2-[4-(6-Cyano-hexyloxy)-phenyl]-morpholin-4-yl}-propionic
acid trifluoroacetic acid salt R, = 1.68 min. (System A), [M+H]" Found: 361.24;
Calc: 361.21.
Compound 15; 3-[2-(4-Phenethyloxy-phenyl)-morpholin-4-yl]-propionic acid
trifluoroacetic acid salt R, = 1.93 min. (System A), [M+H]" Found: 356.23; Calc:

30 356.19.
Compound 16; 3-{2-[4-(3-Phenyl-propoxy)-phenyl]-morpholin-4-yl}-propionic
acid trifluoroacetic acid salt R, = 2.11 min. (System A), [M+H]" Found: 370.24;
Calc: 370.20.
Compound 17; 3-{2-[4-(3-Benzyloxy-propoxy)-phenyl]-morpholin-4-yl}-

35 propionic acid trifluoroacetic acid salt R, = 1.97 min. (System A), [M+H]" Found:
400.26; Calc: 400.21.
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Compound 18; 3-{2-[4-(7-Methoxy-heptyloxy)-phenyl]-morpholin-4-yl}-propionic
acid trifluoroacetic acid salt R, = 2.04 min. (System A), [M+H]" Found: 380.27;
Calc: 380.24.
Compound 19; 3-(2-{4-[3-(4-tert-Butyl-phenyl)-[1,2,4]oxadiazol-5-yImethoxy]-

5 phenyl}-morpholin-4-yl)-propionic acid trifluoroacetic acid salt R, = 2,67 min.
(System A), [M+H]" Found: 466.27; Calc: 466.23.
Compound 20; 3-{2-[4-(5-Oxo-hexyloxy)-phenyl]-morpholin-4-yl}-propionic acid
trifluoroacetic acid salt R, = 1.35 min. (System A), [M+H]" Found: 350.22; Calc:
350.20.

10 Compound 21; 3-{2-[4-(4-Phenyl-butoxy)-phenyl]-morpholin-4-yl}-propionic
acid trifluoroacetic acid salt R, = 2.38 min. (System A) , [M+H]" Found: 384.25;
Calc: 384.22.

Compound 22; 3-{2-[4-(3-Methoxy-benzyloxy)-phenyl]-morpholin-4-yl}-

propionic acid trifluoroacetic acid salt R, = 1.75 min. (System A).

15 Compound 23; 3-{2-[4-(2-Chloro-benzyloxy)-phenyl]-morpholin-4-yl}-propionic
acid trifluoroacetic acid salt R, = 1.99 min. (System A), [M+H]" Found: 376.18;
Calc: 376.13.
Compound 24; 3-[2-(4-Cyclohexylmethoxy-phenyl)-morpholin-4-yl]-propionic
acid trifluoroacetic acid salt R, = 2.26 min. (System A), [M+H]" Found: 348.27;

20 Calc: 348.22.
Compound 25; 3-{2-[4-(2-Benzenesulfonyl-ethoxy)-phenyl]-morpholin-4-yl}-

propionic acid trifluoroacetic acid salt R, = 1.45 min. (System A), [M+H]" Found:

420.18; Calc: 420.15.

Compound 26; 3-{2-[4-(3-Phenoxy-propoxy)-phenyl]-morpholin-4-yl}-propionic
25  acid trifluoroacetic acid salt R, = 2.12 min. (System A), [M+H]" Found: 386.21;

Calc: 386.20.

Compound 27; 3-{2-[4-(4-[1,2,4]Triazol-1-yl-benzyloxy)-phenyl]-morpholin-4-yl}-

propionic acid trifluoroacetic acid salt R, = 1.46 min. (System A), [M+H]" Found:
409.22; Calc: 409.19.

30 Compound 28; 3-{2-[4-(2,3-Dihydro-benzofuran-2-ylmethoxy)-phenyl]-
morpholin-4-yl}-propionic acid trifluoroacetic acid salt R, = 1.94 min. (System A),
[M+H]" Found: 384.21; Calc: 384.18.

Compound 29; 3-{2-[4-(2-Biphenyl-4-yl-2-oxo-ethoxy)-phenyl]-morpholin-4-yl}-

propionic acid trifluoroacetic acid salt R, = 2.30 min. (System A), [M+H]" Found:
35  446.23; Calc: 446.20.
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Compound 30; 3-{2-[4-(4-Phenoxy-butoxy)-phenyl]-morpholin-4-yl}-propionic
acid trifluoroacetic acid salt R, = 2.25 min. (System A), [M+H]" Found: 400.24;
Calc: 400.21.

Compound 31; 3-{2-[4-(2-Oxo0-2-phenyl-ethoxy)-phenyl]-morpholin-4-yl}-

5 propionic acid trifluoroacetic acid salt R, = 1.60 min. (System A), [M+H]" Found:
370.18; Calc: 370.17.
Compound 32; 3-{2-[4-(3-Chloro-benzyloxy)-phenyl]-morpholin-4-yl}-propionic
acid trifluoroacetic acid salt R, = 2.09 min. (System A), [M+H]" Found: 376.16;
Calc: 376.13.

10 Compound 33; 3-(2-{4-[2-(1H-Indol-3-yl)-ethoxy]-phenyl}-morpholin-4-yl)-

propionic acid trifluoroacetic acid salt R, = 1.99 min. (System A), [M+H]" Found:
395.22; Calc: 395.20.

Method B:
15 Compound 34; 3-{2{4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-pro-

pionic acid. 3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid
tert-butyl ester (0.59 g; 1.27 mmol) was dissolved in a 4M solution of HCI in 1,4-
dioxane (6.33 mL, 25.30 mmol) and stirred overnight at RT. Subsequently, the
solvent was removed in vacuo and the residue treated with iPr,O, the precipitate was
20  collected by filtration and dried overnight under reduced pressure to afford 3-{2-[4-
(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-propionic acid hydrochloride (0.50
g). "H NMR (400 MHz, DMSO-ds) & ppm 2.88 - 2.97 (2 H, m) 3.11 (1 H, t, J=11.7 Hz)
3.15-3.23 (1 Hm) 3.30-3.43 (2H, m) 3.49 (1 H, d, J=12.0 Hz) 3.55 - 3.64 (1 H, m)
4.01-420(2H,m)4.88 (1 H,d,J=12.0 Hz) 5.24 (2 H,s)7.04-7.12(2H, m)7.35 (2
25 H,d,J=8.7Hz)7.40-7.49 (1 H, m)7.49-7.56 (2H, m).

The following compounds were obtained according to a similar manner:
Compound 34a; (+)-3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride ([o]p® = +7 (¢ 1.0, MeOH)). 'H NMR (400 MHz,
30 DMSO-ds) 6 ppm 2.82 - 2.96 (m, 2 H) 3.09 (d, J=0.37 Hz, 2 H) 3.34 (br. s., 2 H) 3.43
-3.52 (m, 1 H3.95-4.07 (m, 1 H) 4.09-4.20 (m, 1 H) 4.78 - 4.88 (m, 1 H) 5.24 (s, 2
H)7.06-7.14(m,2H)7.30-7.39(m,2H)7.43-7.51 (m,1H)7.54 -7.62 (m, 2 H)
Compound 34b; (-)-3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride ([o]p®®> = -7 (¢ 1.0, MeOH)). '"H NMR (400 MHz,
35 DMSO-ds) 6 ppm 2.84 -2.96 (m, 2 H) 3.09 (s, 2 H) 3.34 (br.s., 2 H) 3.43 - 3.52 (m, 1




HB69012-M0.,,-). HHHC 70 Br (100-- 0 2-M 0 ---- OHHHCT71
aga 2-w0.,,-). HHHC72 01 2-M 0 OHHH

WO 2011/023795 PCT/EP2010/062552
83

H) 3.97 -4.08 (m, 1H)4.09-4.18 (m, 1 H) 4.79-4.89 (m, 1 H) 5.24 (s, 2 H) 7.07 -
715(m,2H)7.31-7.38(m, 2H)7.43-7.51 (m, 1 H) 7.54 - 7.60 (m, 2 H).
Compound 35; 3-(2-(4-Octyl-phenyl)-morpholin-4-yl)-propionic acid hydro-
chloride. '"H NMR (400 MHz, DMSO-ds) 5 ppm 0.55 - 0.71 (m, 3 H) 1.04 (br, 10 H)
5 1.25-143(m,2H)2.23-2.44(m,2H)2.55-2.73 (m,2H)2.78-3.04 (m, 2 H) 3.08
-3.53(m,4H)3.67-4.07 (m,2H)4.48-4.69 (m, 1 H)6.90-7.25(m, 4 H).
Compound 36; 4-[2-(4-Octyl-phenyl)-morpholin-4-yl]-butyric acid hydro-
chloride. "H NMR (600 MHz, DMSO-ds) 5 ppm 0.86 (t, J=6.8 Hz, 3 H) 1.19 - 1.33 (m,
10 H) 1.52-1.60 (m, 2 H) 1.94 - 2.02 (m, 2 H) 2.36 (t, J=7.2 Hz, 2 H) 2.57 (t, J=7.7
10 Hz, 2H) 3.03-3.18(m, 4 H)3.58 -3.68 (m, 2 H)4.10 - 4.19 (m, 2 H) 4.84 — 4.89
(m,1H)7.22 (d, J=8.6 Hz, 2 H) 7.30 (d, J=8.6 Hz, 2 H).
Compound 37; 3-[2-(4-Hexyloxy-phenyl)-morpholin-4-yl]-propionic acid hydro-
chloride. "H NMR (400 MHz, DMSO-ds)  ppm 0.84 - 0.91 (m, 3 H) 1.27 - 1.34 (m, 4
H) 1.36 - 1.46 (m, 2 H) 1.66 - 1.74 (m, 2 H) 2.84 - 2.91 (m, 2 H) 3.02 - 3.18 (m, 2 H)
15 3.30-3.40(m,2H)3.44-351(m,1H)3.52-3.61(m, 1H)3.91-4.02 (m, 3 H)4.09
-417 (m, 1 H)4.74 - 4.81 (m, 1 H) 6.95 (d, J=8.7 Hz, 2 H) 7.29 (d, J=8.7 Hz, 2 H)
11.10 -12.90 (m, 2H).
Compound 38; 4-[2-(4-Hexyloxy-phenyl)-morpholin-4-yl]-butyric acid hydro-
chloride. "H NMR (400 MHz, DMSO-ds) § ppm 0.63 - 0.71 (m, 3 H) 1.05 - 1.15 (m, 4
20 H)1.15-125(m,2H)1.44-153(m,2H)1.70-1.81 (m, 2 H) 2.14 (t, J=7.1 Hz, 2
H)2.78 -2.95 (m, 2 H) 3.11 -3.39 (m, 4 H) 3.75 (t, J=6.4 Hz, 2 H) 3.78 - 3.84 (m, 1
H) 3.87-3.96 (m, 1 H)4.56 - 4.64 (m, 1 H) 6.75 (d, J=8.7 Hz, 2 H) 7.09 (d, J=8.7 Hz,
2 H) 10.70-11.00 (bs, 1H).
Compound 39; 3-[2-(4-Heptyloxy-phenyl)-morpholin-4-yl]-propionic acid hydro-
25  chloride. "H NMR (400 MHz, DMSO-ds) 8 ppm 0.59 - 0.68 (m, 3 H) 0.96 - 1.22 (m, 8
H)1.40-152(m,2H)2.61-2.72(m,2H)2.78-2.96 (m, 2 H) 3.02 - 3.39 (m, 4 H)
3.67-3.81(m,3H)3.84-3.94(m, 1H)4.57 (d, J=10.8 Hz, 1 H) 6.71 (d, J=8.7 Hz, 2
H) 7.05 (d, J=8.7 Hz, 2 H) 10.67 - 12.94 (m, 2 H).
Compound 40; 4-[2-(4-Heptyloxy-phenyl)-morpholin-4-yl]-butyric acid hydro-
30 chloride. 'H NMR (400 MHz, DMSO-ds) & ppm 0.87 (t, J=7.0 Hz, 3 H) 1.22 - 1.35 (m,
6H)1.36-144 (m,2H)1.66-1.74 (m,2H)1.94-2.05(m, 2H) 2.34 (t, J=7.4 Hz, 2
H) 2.99 - 3.17 (m, 4 H) 3.43 - 3.57 (m, 2 H) 3.95 (t, J=6.4 Hz, 2 H) 4.03 - 4.14 (m, 2
H) 4.87 (d, J=10.2 Hz, 1 H) 6.94 (d, J=8.7 Hz, 2 H) 7.29 (d, J=8.7 Hz, 2 H) 10.80 -
11.20 (bs, 1 H) 12.00 — 12.40 (bs, 1 H).
35 Compound 41; 3-(2-(4-Octyloxy-phenyl)-morpholin-4-yl)-propionic acid hydro-
chloride. "H NMR (400 MHz, DMSO-ds) & ppm 1.22 - 1.36 (8 H, m) 1.37 - 1.46 (2 H,
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m) 1.66 - 1.77 (2 H, m)2.85-2.92 (2 H, m) 3.08 (1 H, t, J=11.7 Hz) 3.13 - 3.21 (1 H,
m) 3.29 - 3.41 (2 H, m) 3.48 (1 H, d)3.56 (1 H, d, J=12.3 Hz) 3.95 (2 H, t, J=6.5 Hz)
4.01 (1 H, t, J=12.2 Hz) 4.07 - 417 (1 H, m) 4.80 (1 H,d, J=10.8 Hz) 6.92 (2 H, dt,
J=8.5,0.7Hz) 7.28 (2 H, d, J=9.0 Hz).

5 Compound 41a; (+)-3-[2-(4-Octyloxy-phenyl)-morpholin-4-yl]-propionic acid

hydrochloride from Isomer 2 of 3-[2-(4-octyloxy-phenyl)-morpholin-4-yl]-propionic

acid tert-butyl ester, [o]p®® = +5 (¢ 1.0, MeOH); 'H NMR (400 MHz, DMSO-ds) § ppm

0.81-0.92 (m, 3 H)1.19-1.47 (m, 10 H) 1.64 - 1.77 (m, 2 H) 2.83 - 2.96 (m, 2 H)

3.03-3.21 (m, 2 H) 3.29 - 3.40 (m, 2 H) 3.48 (d, J=12.34 Hz, 1 H) 3.56 (d, J=12.34
10  Hz, 1 H)3.95(t, J=6.47 Hz, 2 H) 3.98 - 4.08 (m, 1 H) 4.08 - 4.18 (m, 1 H) 4.75 - 4.87

(m,1H)6.88-6.97 (m, 2 H) 7.28 (d, J=8.73 Hz, 2H)

Compound 41b; (-)-3-[2-(4-Octyloxy-phenyl)-morpholin-4-yl]-propionic acid

hydrochloride from Isomer 1 of 3-[2-(4-octyloxy-phenyl)-morpholin-4-yl]-propionic
acid tert-butyl ester, [0]p?® = -5 (¢ 1.0, MeOH); 'H NMR (400 MHz, DMSO-ds) § ppm
15 0.57-0.76 (m, 3 H) 0.93-1.31 (m, 10 H) 1.40 - 1.58 (m, 2 H) 2.61 - 2.80 (m, 2 H)
2.80-3.01(m,2H)3.13 (t, J=7.83 Hz,2 H) 3.20- 3.45 (m, 2 H) 3.65-4.01 (m, 4 H)
463 (m,1H)6.65-6.87 (m, 2H)7.09 (d, J=8.73 Hz, 2 H)
Compound 42; 4-[2-(4-Octyloxy-phenyl)-morpholin-4-yl]-butyric acid hydro-
chloride’H NMR (600 MHz, DMSO-ds) & ppm 0.86 (t, J=6.8 Hz, 3 H) 1.21 - 1.34 (m,
20 8H)1.36-1.44(m,2H)1.66-1.74 (m,2H)1.95-2.05(m,2H)2.36 (t, J=7.2 Hz, 2
H) 3.03 - 3.19 (m, 4 H) 3.47 - 3.59 (m, 2 H) 3.95 (t, J=6.4 Hz, 2 H) 4.02 - 4.20 (m, 2
H) 4.86 (d, J=10.2 Hz, 1 H) 6.93 (d, J=8.7 Hz, 2 H) 7.30 (d, J=8.7 Hz, 2 H) 11.23 -
11.40 (bs, 1 H).
Compound 43; 2,2-Dimethyl-3-(2-(4-octyloxy-phenyl)-morpholin-4-yl)-propionic
25  acid hydrochloride. '"H NMR (400 MHz, DMSO-ds) & ppm 0.64 (t, J=6.32 Hz, 3 H)
0.86 - 1.25(m, 17 H) 1.42 - 1.53 (m, J=6.96, 6.96, 6.85, 6.62 Hz, 2 H) 3.68 - 3.99 (m,
4H)4.73 (d, J=10.53 Hz, 1 H) 6.72 (d, 2 H) 7.06 (d, J=7.83 Hz, 2 H).
Compound 44; 3-[2-(4-octyloxy-phenyl)-morpholin-4-yl]-butyric acid hydro-
chloride "H NMR (400 MHz, DMSO-ds) § ppm 0.79 - 0.86 (m, 4 H) 1.17 - 1.42 (m, 16
30 H)1.63-1.72(m,2H)3.93 (t, J=6.47 Hz, 3H)4.11-4.19 (m, 1 H) 4.65-4.73 (m, 1
H) 6.91 (d, J=8.73 Hz, 2 H) 7.31 (d, J=8.43 Hz, 2 H).
Compound 45; 2-Methyl-3-[2-(4-octyloxy-phenyl)-morpholin-4-yl]-propionic acid
hydrochloride '"H NMR (400 MHz, DMSO-ds) & ppm 0.67 (t, J=6.47 Hz, 2 H) 1.05
(dd, J=7.22, 3.91 Hz, 4 H) 1.03 (br. s., 2 H) 1.09 (br. s., 3 H) 1.19 (d, J=7.52 Hz, 2 H)
35 1.50 (qd, J=6.92, 6.62 Hz, 1 H) 2.31 (br. s., 3 H) 2.85-2.93 (m, 2 H) 2.95 (br. s., 1 H)
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3.18 (br.s., 7 H) 3.26 (br.s., 2 H) 3.29 (br. s., 1 H) 3.37 (s, 1 H) 3.76 (t, J=6.47 Hz, 1
H) 3.90 (br. s., 1 H) 6.75 (d, J=8.43 Hz, 1 H) 7.08 (dd, J=8.43, 6.32 Hz, 1 H).
Compound 46; 3-{2-[4-(2-Chloro-6-fluorobenzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) & ppm 1.42 (s, 1 H)
5 2.82-298(m,2H)3.02-3.20 (m, 2 H) 3.26 - 3.40 (m, 2 H) 3.47 (d, J=12.04 Hz, 1

H) 3.93 - 4.07 (m, 1 H) 4.08 - 421 (m, 1 H) 4.75 - 4.91 (m, 1 H) 5.16 (dd, J=1.35,
0.75Hz,2H)7.02-717 (m, 1 H)7.28 - 7.39 (m, 2 H) 7.40 - 7.46 (m, 1 H) 7.48 -
7.57 (m, 1 H).
Compound 47; 3-{2-[4-(2-Trifluoromethyl-benzyloxy)-phenyl]-morpholin-4-yl}-

10  propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) & ppm 1.41 (s, 1 H)
2.81-2.96 (m, 2 H)3.01-3.20 (m, 2 H) 3.24 - 3.39 (m, 2 H) 3.47 (d, J=12.64 Hz, 1
H) 3.53 - 3.64 (m, 1 H) 3.92 -4.06 (m, 1 H) 4.08 - 4.19 (m, 1 H) 4.80 (d, J=11.14 Hz,
1H)5.24 (s,2H)7.00-7.09(m,2H)7.28-7.38(m,2H)7.54-7.64 (m,1H)7.68 -
7.84 (m, 2 H).

15 Compound 48; 3-{2-[4-(2,6-Difluoro-benzyloxy)-phenyl]-morpholin-4-yl}-propio-
nic acid hydrochloride 1H NMR (400 MHz, DMSO-dg) 6 ppm 1.41 (s, 1 H) 2.85 -
299 (m,2H)3.03-3.22 (m, 2 H)3.25-3.40 (m, 2 H) 3.47 (d, J=12.04 Hz, 1 H) 3.95
-4.08 (m,1H)4.10-4.19(m, 1 H)4.78-4.91 (m, 1 H) 5.13 (s, 2 H) 7.08 (d, J=8.73
Hz,2H)7.15-7.25(m,2H) 7.34 (d, J=8.73 Hz, 2 H) 7.48 - 7.60 (m, 1 H).

20 Compound 49; 3-{2-[4-(3-Trifluoromethyl-benzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) & ppm 2.83 - 2.94 (1
H, m)3.02-3.19 (1 H, m) 3.26 - 3.37 (1 H, m)3.47 (1 H, d, J=12.4 Hz) 3.57 (1 H, dd,
J=12.4, 0.8 Hz) 3.93 - 4.05 (1 H, m, J=12.3, 12.3, 1.3, 1.0 Hz)4.07 - 4.18 (1 H, m)
480(1H,d)523(1H,s)7.07 (1H,d)7.33(1H,d)7.64 (1H,t)7.68-7.74 (1H, m)

25 7.77 (1 H,d,J=7.6 Hz) 7.82 (1 H, s).
Compound 50; 3-{2-[4-(2,6-Dimethyl-benzyloxy)-phenyl]-morpholin-4-yl}-pro-
pionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) & ppm 2.32 (s, 6 H) 2.83 -
294 (m,2H)3.02-3.21 (m, 2 H) 3.26 - 3.40 (m, 3 H) 3.41-3.51 (m, 1 H) 3.51 - 3.61
(m,1H)3.91-4.06(m,1H)4.06-4.19 (m, 1 H) 4.82 (dd, J=9.85, 1.01 Hz, 1 H) 5.05

30 (s,2H)6.74-6.81 (m,0H)7.04-7.11 (m, 2 H)7.17 (dd, J=8.34, 6.06 Hz, 2 H) 7.29
-7.37 (m, 2 H).
Compound 51; 3-{2-[4-(3,5-Dichloro-pyridin-4-ylmethoxy)-phenyl]-morpholin-4-
yl}-propionic acid hydrochloride: '"H NMR (400 MHz, DMSO-ds) & ppm 2.81 - 2.98
(m,2H)3.01-322(m,2H)3.24-3.42(m,2H)3.42-3.70 (m,2H)3.92-4.19 (m,

35 2H)4.85(dd, J=11.17,1.13 Hz, 1 H) 5.25 (s, 2 H) 7.03 - 7.14 (m, 2 H) 7.26 - 7.41
(m,2H)8.61-8.79(m, 2 H)
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Compound 52; 3-{2-[4-(2,4-Dichloro-pyridin-3-ylmethoxy)-phenyl]-morpholin-4-
yl}-propionic acid hydrochloride: '"H NMR (400 MHz, DMSO-ds) 8 ppm 2.83 - 2.98
(2H,m)3.01-3.22(2H,m)3.23-3.53 (3H, m)3.52-3.65(1 H, m)3.94-4.07 (1
H, m) 4.08 - 4.21 (1 H, m) 4.84 (1 H, dt, J=11.1, 0.7 Hz) 5.21 - 5.31(2 H, m) 7.04 -
5 718(2H,m)7.29-7.44 (2H, m)7.74 (1 H,d, J=5.3 Hz) 8.45 (1 H, d, J=5.3 HZz).
Compound 53; 3-{2-[4-(2,6-Dichloro-phenylcarbamoyl)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) & ppm 2.85 - 2.98 (1
H, m)3.02-3.25(1 H,m)3.35(1 H, t, J=8.1 Hz) 3.51 (1 H, d, J=12.6 Hz) 3.67 - 3.77
(1H,m)4.07 (1 H,t,J=124 Hz)4.15-4.26 (1 H,m)4.96 - 5.07 (1 H, m) 7.41 (1 H, ,
10 J=8.1Hz)7.51-7.64 (2H, m)8.06 (1 H,d,J=8.3 Hz).
Compound 54; 3-{2-[4-(2,6-Dichloro-phenoxymethyl)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) & ppm 2.86 - 2.99 (2
H, m)3.00 - 3.25(2H, m) 3.24 - 3.42 (2 H, m) 3.50 (1 H, d, J=12.1 Hz) 3.65 (1 H, d,
J=12.6 Hz)4.00-412 (1 H,m)4.12-4.24 (1 H, m)4.89-4.99 (1 H, m)5.03 (2 H, s)
15 7.22(1H,t, J=8.1Hz)7.36-7.49 (2H, m)7.49-7.63 (3 H, m).
Compound 55; 3-(2-{4-[2-(2,6-Dichloro-phenyl)-vinyl]-phenyl}-morpholin-4-yl)-
propionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) & ppm 2.85 - 2.95 (1
H, m)3.07 (1 H, t, J=11.5 Hz) 3.12-3.21 (1 H, m) 3.35 (1 H, t, J=7.8 Hz) 3.43 - 3.55
(1 H, m)3.60 -3.70 (1 H, m) 3.97 - 4.07 (1 H, m) 4.14 - 4.22 (1 H, m) 4.90 (1 H, dd,
20 J=11.0,06Hz)7.07-714 (1 H, m)7.16-7.24 (1 H, m) 7.34 (1 H, t, J=8.1 Hz) 7.43
(1H,d,J=8.3Hz)7.55 (1 H, d, J=8.1 Hz) 7.68 (1 H, d, J=8.3 Hz).
Compound 56; 3-[2-(4-Phenethyl-phenyl)-morpholin-4-yl]-propionic acid hydro-
chloride "H NMR (400 MHz, DMSO-ds) 5 ppm: 2.80 - 3.23 (7 H, m), 3.24 - 3.80 (4 H,
m), 3.96 - 4.29 (2 H, m), 4.80 -5.04 (1 H, m), 7.10 - 7.52 (9 H, m).
25 Compound 57; 3-{2-[4-(2,6-Dichloro-benzylamino)-phenyl]-morpholin-4-yl}-pro-
pionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) & ppm 2.86 - 2.98 (2 H,
m) 3.01 - 3.18 (2 H, m) 3.26 - 3.36 (2 H, m)3.40 - 3.53 (2 H, m) 3.94 - 4.05 (1 H, m)
405-414 (1 H,m)4.35-4.43 (2H, m)4.72 (1 H, dt, J=10.9, 1.1 Hz) 6.72 (2 H, d,
J=8.6 Hz) 7.07-7.20(2H, m)7.12 (1 H, d, J=8.8 Hz) 7.35-7.45 (1 H, m) 7.51 (1 H,
30 d,J=7.8 Hz).
Compound 58; 3-{2-[4-(2,6-Dichloro-benzoylamino)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) & ppm 2.87 - 2.97 (2
H, m)2.99-3.22 (2H, m)3.27-3.42 (3 H, m)3.49 (1 H, d, J=11.9 Hz) 3.60 (1 H, dd,
J=11.9, 1.0 Hz) 3.98 - 4.10 (1 H, m) 4.10 - 4.23 (1 H, m) 4.88(1 H, dd, J=11.0, 0.6
35 Hz)7.38 (2H,d, J=8.6 Hz) 7.46 - 7.55 (1 H, m) 7.55 - 7.63 (1 H, m) 7.72 (1 H,
d,J=8.6 Hz).
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Compound 59; 3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-2-methyl-morpholin-4-
yl}-propionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) § ppm 1.21 — 1.84
(m,3H)2.95(m,2H)3.02-342 (m, 6 H)3.70-4.20 (m, 2 H) 5.24 (s, 2 H) 7.10 (d,
J=76Hz,2H)7.43-7.52 (m,3H)7.56-7.60 (m, 2 H)11.41 (br. s., 1 H) 12.85 (br.
5 s,1H).
Compound 60; 3-{2-[4-(2-Chloro-6-fluoro-benzyloxy)-phenyl]-2-methyl-morpho-
lin-4-yl}-propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) § ppm 1.21 -
1.93 (m, 3 H)2.86 -3.01 (m, 2H)3.02-3.44 (m, 6 H) 3.60 - 4.20 (m, 2 H) 5.16 (s, 2
H) 7.09 (d, J=7.8 Hz, 2 H) 7.34 (t, J=8.8 Hz, 1 H) 7.41-7.49 (m, 3 H) 7.49 - 7.56 (m,
10 1H)11.36 (br.s., 1H)12.72 (br.s., 1 H).
Compound 61; 3-{2-[4-(2-Trifluoromethyl-benzyloxy)-phenyl]-2-methyl-morpho-
lin-4-yl}-propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) § ppm 1.21 -
1.90 (m, 3 H) 2.86 - 3.00 (m, 2 H) 3.02 - 3.46 (m, 6 H) 3.52 - 4.22 (m, 2 H) 7.04 (d,
J=7.3 Hz, 2 H) 7.44 (d, J=8.6 Hz, 2 H) 7.60 (t, J=7.3 Hz, 1 H) 7.69 - 7.85 (m, 3 H)
15  11.33(m, 1 H) 12.71 (br.s., 1 H).
Compound 62; 3-[2-Methyl-2-(4-octyloxy-phenyl)-morpholin-4-yl]-propionic acid
hydrochloride '"H NMR (400 MHz, DMSO-ds) & ppm 0.80 - 0.92 (m, 3 H) 1.20 - 1.89
(m, 13 H) 1.71 (quin, J=6.9 Hz, 2 H) 2.85 - 2.99 (m, 2 H) 3.00 - 3.43 (m, 6 H) 3.53 -
4.16 (m, 2 H) 3.95 (t, J=6.4 Hz, 2 H) 6.94 (d, J=8.7 Hz, 2 H) 7.39 (d, J=8.7 Hz, 2 H)
20 11.23 (br.s.,1H)12.72 (br. s., 1 H).
Compound 63; 4-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-butyric
acid hydrochloride 'H NMR (400 MHz, DMSO-ds) 3 ppm 1.92 — 2.04 (m, 2 H) 2.35
(t, J/=7.20 Hz, 2 H) 3.02 - 3.18 (m , 4 H) 3.45 - 3.64 (m, 2 H) 4.00 — 4.18 (m, 2 H)
483 -491(m,1H)523(s,2H)7.07 -713 (m, 2H)7.32 -7.38 (m, 2 H) 7.45 —
25 7.51(m,1H)7.58 (d, J=7 Hz,2 H) 11.3 (br. s, 1 H) 12.3 (br. s, 1 H).
Compound 64; 3-(2-{4-[1-(2,6-Dichloro-phenyl)-ethoxy]-phenyl}-morpholin-4-yl)-
propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) & ppm 1.71 (d, J=6.6
Hz, 3H)2.82-291(m,2H)296-3.13 (m, 2H) 3.21 -3.35 (m, 2 H) 3.39 - 3.56 (m,
2 H) 3.96 (t, J=12.0 Hz, 1 H) 4.08 (d, J=11.1 Hz, 1 H) 4.74 (d, J=10.6 Hz, 1 H) 6.04
30 (q, J=6.6 Hz, 1 H) 6.84 (d, J=8.7 Hz, 2 H) 7.24 (d, J=8.7 Hz, 2 H) 7.31 (t, J=8.1 Hz, 1
H) 7.44 (d, J=8.1 Hz, 2 H) 11.51 (br. s., 1 H) 12.69 (br. s., 1 H).
Compound 65; 3-(2-{4-[2-(2,6-Dichloro-phenyl)-ethyl]-phenyl}-morpholin-4-yl)-
propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) & ppm 2.76 - 2.83 (m,
2H)2.85-293(m,2H)3.01-3.20(m, 4 H) 3.34 (t, J/=8.0 2 H) 3.45 - 3.66 (m, 2 H)
35 3.95-4.05(m,1H)4.16 (d, J=11.6 Hz 1 H) 4.84 (d, J=10.1 Hz 1 H) 7.27 - 7.36 (m,
5H)7.48 (d, J=8.1 Hz, 2 H) 11.31 (br. s., 1 H) 12.67 (br. s., 1 H).
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Compound 66; 3-{2-[3-Methoxy-4-(2-trifluoromethyl-benzyloxy)-phenyl]-

morpholin-4-yl}-propionic acid hydrochloride. Mp 170-172°C.
Compound 67; 3-{2-[4-(2-Chloro-6-fluoro-benzyloxy)-3-methoxy-phenyl]-

morpholin-4-yl}-propionic acid hydrochloride. Mp 169-171°C.
5 Compound 68; 3-{2-[4-(2,6-Dichloro-benzyloxy)-3-methoxy-phenyl]-morpholin-
4-yl}-propionic acid hydrochloride . Mp 214-216°C.
Compound 139: 3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-2-me-
thyl-propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) & ppm 1.20 - 1.26
(m,3H)3.01-3.22(m,4H)3.41-3.63(m, 3H)3.97-4.08(m,1H)4.09-4.16 (m,
10 1 H)4.81-490 (m, 1 H)5.24 (s, 2 H) 7.10 (d, J=8.6 Hz, 2H) 7.31 - 7.37 (m, 2 H)
7.45-751 (m, 1 H) 7.57 (d, J=8.3 Hz, 2 H) 10.2 - 10.9 (bs, 1H) 12.5 - 13.1 (bs,
1H).
Compound 140: 3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-buty-
ric acid hydrochloride '"H NMR (400 MHz, DMSO-ds) § ppm 1.34 (d, J=6.6 Hz, 3 H)
15 2.54-2.64(m,1H)3.03-3.24 (m,2H)3.33-3.76 (m, 4H)4.01-4.22 (m, 2 H) 4.86
-4.94 (m, 1 H) 5.23 (s, 2 H) 7.10 (d, J=8.6 Hz, 2 H) 7.38 (d, J=8.6 Hz, 2 H) 7.45 —
7.51(m, 1 H)7.57 (d, J=8.3Hz,2H)10.9-11.4 (bs, 1H) 12.5-13.0 (bs, 1H).
Compound 142: Phosphoric acid mono-(2-{2-[4-(2,6-dichloro-benzyloxy)-phe-
nyl]-morpholin-4-yl}-ethyl) ester hydrochloride '"H NMR (400 MHz, DMSO-ds) §
20 ppm3.03-3.19(m,2H)3.30-3.41 (m,2H)3.43-3.51(m,1H)3.52-3.65(m, 1H)
3.94 -4.05(m, 1 H)4.09 -4.24 (m, 3 H) 4.82 (d, J=10.6 Hz, 1 H) 5.23 (s, 2 H) 7.10
(d, J=8.6 Hz, 2 H) 7.34 (d, J=8.6 Hz, 2 H) 7.44 - 7.51 (m, 1 H) 7.57 (d, J=8.3 Hz, 2 H)
10.1 — 11.5 (bs, 1H).
Compound 143: 3-{2-[3-Methyl-4-(2-trifluoromethyl-benzyloxy)-phenyl]-

25 morpholin-4-yl}-propionic acid hydrochloride Mp 191-194°C.
Compound 144: 3-{2-[4-(2-Chloro-6-fluoro-benzyloxy)-3-methyl-phenyl]-

morpholin-4-yl}-propionic acid hydrochlorideMp 194-196°C.
Compound 145: 3-{2-[4-(2,6-Dichloro-benzyloxy)-3-methyl-phenyl]-morpholin-4-

yl}-propionic acid hydrochloride Mp 198—-200°C.

30 Compound 147: 3-{2-[4-(2,3-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride. Mp222-227°C.
Compound 148: 3-{2-[4-(2-Chloro-5-trifluoromethyl-benzyloxy)-phenyl]-

morpholin-4-yl}-propionic acid hydrochloride Mp 218.5-222°C.
Compound 152: 3-{2-[4-(2-Chloro-3-trifluoromethyl-benzyloxy)-phenyl]-

35 morpholin-4-yl}-propionic acid hydrochloride. Mp 223 - 228°C.



OHHHCO92 lell.1 2-M 0 .,,-). OHHHC93 01 2-M¢ 0 OHH H C 94 01 01
2-M 0 .,,-). HHHC 955 2-M 0 CH
WO 2011/023795 PCT/EP2010/062552

89

Compound 153: 3-{2-[4-(2-Chloro-6-trifluoromethyl-benzyloxy)-phenyl]-

morpholin-4-yl}-propionic acid hydrochloride. Mp 185.5 — 190.5°C.
Compound 154: 3-{2-[4-(2,3,6-Trichloro-benzyloxy)-phenyl]-morpholin-4-yl}-

propionic acid hydrochloride. Mp 213 - 216°C.
5 Compound 155: 3-{2{4-(2-Chloro-6-methyl-benzyloxy)-phenyl]-morpholin-4-yl}-

propionic acid hydrochloride. Mp 215 - 218°C.
Compound 156: 3-{2-[4-(2-Chloro-5-methyl-benzyloxy)-phenyl]-morpholin-4-yl}-

propionic acid hydrochloride. Mp 209 - 213°C.

Compound 157: 3-{2-[4-(2-Chloro-5-ethyl-benzyloxy)-phenyl]-morpholin-4-yl}-
10  propionic acid hydrochloride. Mp 198 - 202°C.

Compound 158: 3-{2-[4-(2-Chloro-5-propyl-benzyloxy)-phenyl]-morpholin-4-yl}-

propionic acid hydrochloride. Mp 199 - 203°C.
Compound 159: 3-{2-[4-(2-Chloro-5-isopropyl-benzyloxy)-phenyl]-morpholin-4-

yl}-propionic acid hydrochloride. Mp 203 - 207°C.
15 Compound 160: 3-{2-[4-(2,4,6-Trichloro-benzyloxy)-phenyl]-morpholin-4-yl}-

propionic acid hydrochloride. Mp 215 - 218°C.
Compound 161: 3-{2-[4-(2,6-Dichloro-4-trifluoromethyl-benzyloxy)-phenyl]-

morpholin-4-yl}-propionic acid hydrochloride. Mp 221 - 226°C.

Compound 162: 3-{2-[4-(2,6-Dichloro-4-iodo-benzyloxy)-phenyl]-morpholin-4-
20  yl}-propionic acid hydrochloride. Mp 210 - 215°C.

Compound 163: 3-(2-{4-[3-(2-Fluoro-phenyl)-propoxy]-phenyl}-morpholin-4-yl)-

propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) 8 ppm 1.96 - 2.05 (m,

2H)2.76-2.81 (m,2H)2.83-2.96 (m,2H)3.04-3.17 (m, 2 H) 3.28 - 3.37 (m, 2 H)

3.47 (d, J=12.2 Hz, 1 H) 3.56 (d, J=12.2 Hz, 1 H) 3.94 - 4.04 (m, 3 H) 4.08 - 4.16 (m,
25 1H)4.78 (d, J=10.6 Hz 1 H) 6.95 (J=8.6 Hz, 2 H) 7.10 - 7.17 (m, 2 H) 7.22 - 7.34

(m, 4 H)11.0-11.6 (bs, 1 H) 12.1-12.9 (bs, 1 H).

Compound 164: 3-{2-[4-(2,6-Dichloro-4-ethyl-benzyloxy)-phenyl]-morpholin-4-

yl}-propionic acid hydrochloride. Mp 198 - 202°C.
Compound 165: 3-{2-[4-(2,6-Dichloro-4-methyl-benzyloxy)-phenyl]-morpholin-4-
30  yl}-propionic acid hydrochloride. Mp 197 - 204°C.
Compound 166: 3-[2-(4-Benzyloxy-phenyl)-5-oxo-morpholin-4-yl]-propionic
acid. "H NMR (400 MHz, CDCls) § ppm 2.71-2.79 (m, 2 H) 3.41 - 3.49 (m, 1 H) 3.56
-3.72(m,3H)4.28-4.45(m,2H)4.70 -4.76 (m, 1 H) 5.07 (s, 2 H) 6.98 (d, J=8.8
Hz, 2H)7.27 -7.45 (m, 7 H).
35 Compound 167: 3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-5-oxo-morpholin-4-yl}-
propionic acid. '"H NMR (400 MHz, CDCls) § ppm 2.67 - 2.83 (m, 2 H) 3.43 - 3.51
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(m,1H)3.57-3.66(m,1H)3.67-3.75(m,2H)4.29-4.47 (m,2H)4.72-4.79 (m,
1H)5.27 (s,2H) 7.03 (d, J=8.8 Hz, 2 H) 7.22 - 7.29 (m, 1 H) 7.30 - 7.40 (m, 4 H)
Compound 168: 3-[2-(4-Octyloxy-phenyl)-5-oxo-morpholin-4-yl]-propionic acid
'H NMR (400 MHz, CDCls) & ppm 0.85 - 0.93 (m, 3 H) 1.22 - 1.39 (m, 8 H) 1.39 -
1.50 (m, 2 H)1.72 - 1.82 (m, 2 H) 2.67 - 2.81 (m, 2 H) 3.41 - 3.48 (m, 1 H) 3.61 (4,
J=12.3 Hz, 1 H) 3.69 (t, J=6.6 Hz, 2 H) 3.94 (t, J=6.6 Hz, 2 H) 4.27 - 4.45 (m, 2 H)
4.69-4.74 (m, 1H) 6.89 (d, J=8.8 Hz, 2 H) 7.28 (d, J=8.8 Hz, 2 H).

Compound 169: 3-(2-{4-[3-(2-Trifluoromethyl-phenyl)-propoxy]-phenyl}-
morpholin-4-yl)-propionic acid hydrochloride "H NMR (400 MHz, DMSO-ds) &
ppm 1.97 -2.07 (m,2H)2.84-2.95(m, 4 H) 3.04 - 3.19 (m, 2 H) 3.29-3.38 (m, 2
H) 3.47 (d, J=11.9Hz,1H) 3.53-3.60 (m, 1 H)3.94 -4.08 (m,3H)4.09-4.17 (m, 1
H) 4.80 (d, J=9.3 Hz, 1 H) 6.96 (d, J=8.7 Hz, 2 H) 7.30 (d, J=8.7 Hz, 2 H) 7.39 - 7.46
(m,1H)7.52 (d, J=7.8 Hz, 1 H) 7.58 - 7.65 (m, 1 H) 7.68 (d, J=7.8 Hz, 1 H) 11.2 (bs,
1 H)12.8 (bs, 1 H).

Compound 170: 3-(2-{4-[3-(2-Chloro-6-fluoro-phenyl)-propoxy]-phenyl}-mor-
pholin-4-yl)-propionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) & ppm
1.90-2.02 (m, 2 H) 2.83-2.95(m, 4 H) 3.04 — 3.18 (m, 2 H) 3.33 (t, J=7.9 Hz, 2 H)
3.47 (d, J=11.9 Hz, 1 H) 3.57 (d, J=11.9 Hz, 1 H) 3.95 - 4.05 (m, 3 H) 4.13 (d,
J=11.9 Hz, 1 H) 4.78 (d, J=10.0 Hz, 1 H) 6.96 (J=8.6 Hz, 2 H) 7.16 - 7.23 (m, 1 H)
7.27-7.35(m,4H)10.9-11.4 (bs, 1 H) 12.1-12.9 (bs, 1 H).

Compound 171: 3-(2-{4-[3-(2,6-Dichloro-phenyl)-propoxy]-phenyl}-morpholin-4-
yl)-propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) § ppm 1.92 - 2.01
(m,2H)2.84-2.91(m,2H)3.01-3.16 (m, 3 H) 3.28 — 3.38 (m, 2 H) 3.47 (d, J=12.2
Hz, 2 H) 3.58 (d, J=12.2 Hz, 1 H) 3.93 - 4.01 (m, 1 H) 4.03 - 4.08 (m, 2 H) 4.13 (d,
J=12.1 Hz, 1 H) 4.77 (d, J=10.4 Hz, 1 H) 6.95 (d, J=8.9 Hz, 2 H) 7.25 - 7.33 (m, 3 H)
7.46 (d, J=8.1 Hz, 2 H) 10.8 - 11.4 (bs, 1 H) 12.2-12.9 (bs, 1 H).

Compound 172: 3-(2-{4-[3-(4-Chloro-phenyl)-propoxy]-phenyl}-morpholin-4-yl)-
propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) & ppm 1.95 - 2.05 (m,
2H)2.69-276(m,2H)2.84-294 (m,2H)3.04-3.16 (m, 2 H) 3.28 - 3.37 (m, 2 H)
3.47 (d, J=12.3 Hz, 1 H) 3.56 (d, J=12.3, 1 H) 3.92 - 4.04 (m, 3 H) 4.15 (d, J=12.3
Hz, 1 H) 4.80 (d, J=9.6 Hz, 1 H) 6.95 (d, J=8.7 Hz, 2 H) 7.24 - 7.36 (m, 6 H) 10.9 -
11.9 (bs, 1 H) 12.2-12.9 (bs, 1 H).

Compound 173: 3-(2-{4-[3-(2-Chloro-phenyl)-propoxy]-phenyl}-morpholin-4-yl)-
propionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) & ppm 1.97 - 2.09 (m,
2H)2.83-2.95(m,4H)3.04-3.17 (m, 2 H) 3.33 (t, J=7.9 Hz, 2 H) 3.47 (d, J=12.1
Hz, 1 H) 3.56 (d, J=12.1 Hz, 1 H) 3.96 - 4.05 (m, 3 H) 4.13 (d, J=12.1 Hz, 1 H) 4.79
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(d, J=10.0 Hz, 1 H) 6.96 (J=8.6 Hz, 2 H) 7.20 - 7.31 (m, 4 H) 7.33 - 7.37 (m, 1 H)
7.40-7.45(m, 1 H)11.0-11.4 (bs, 1 H) 12.1-12.9 (bs, 1 H).

Compound 174: 3-(2-{4-[3-(2,3-Difluoro-phenyl)-propoxy]-phenyl}-morpholin-4-
yl)-propionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.98 - 2.08
(m, 2H)2.82-2.88(m,2H)2.88-2.94 (m,2H) 3.01-3.16 (m, 2 H) 3.28 — 3.38 (m,
2 H) 3.47 (d, J=12.2 Hz, 1 H) 3.58 (d, J=12.2 Hz, 1 H) 3.93 - 4.08 (m, 3 H) 4.13 (d,
J=12.1 Hz, 1 H) 4.82 (d, J=10.4 Hz, 1 H) 6.95 (d, J=8.9 Hz, 2 H) 7.11 - 7.18 (m, 2 H)
7.22-7.32(m,3H) 11.2-11.9 (bs, 1 H) 12.2-12.9 (bs, 1 H).

Compound 175: 3-{2-[3-Chloro-4-(2,6-dichloro-benzyloxy)-phenyl]-morpholin-4-

yl}-propionic acid hydrochloride Mp 179 - 181°C.
Compound 176: 3-{2-[3-Chloro-4-(2-chloro-6-fluoro-benzyloxy)-phenyl]-

morpholin-4-yl}-propionic acid hydrochloride Mp 178 - 180°C.
Compound 177; 3-{2-[3-Chloro-4-(2-trifluoromethyl-benzyloxy)-phenyl]-

morpholin-4-yl}-propionic acid hydrochloride. Mp 199 - 201°C.
Compound 178; 3-{2-[4-(2-Chloro-6-fluoro-benzyloxy)-2-fluoro-phenyl]-

morpholin-4-yl}-propionic acid hydrochloride Mp 189 - 190°C.

Compound 179; 3-{2-[4-(2,6-Dichloro-benzyloxy)-2-fluoro-phenyl]-morpholin-4-
yl}-propionic acid hydrochloride Mp 174.5 - 178°C.

Compound 180; 3-{2-[2-Fluoro-4-(2-trifluoromethyl-benzyloxy)-phenyl]-

morpholin-4-yl}-propionic acid hydrochloride Mp 201 — 201.5°C.

Compound 181; 3-{2-[4-(2,6-Dichloro-3-ethyl-benzyloxy)-phenyl]-morpholin-4-
yl}-propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) & ppm 1.19 (1,
J=7.5Hz,3H)2.75(q, J=7.5Hz,2H)2.83-2.95(m,2H)2.99-3.18 (m, 2 H) 3.30 -
3.38 (m, 2 H)3.48 (d, J=12.7 Hz, 1 H) 3.57-3.65(m, 1H) 3.95-4.04 (m, 1 H) 4.10
-4.17 (m, 1 H)4.81 (d, J=11.9 Hz, 1 H) 5.26 (s, 2 H) 7.11 (d, J=8.7 Hz, 2 H) 7.34 (d,
J=8.7Hz,2H) 7.46 (d, J=8.4 Hz, 1 H)7.52 (d, J=8.4 Hz, 1 H) 10.9 - 11.9 (bs, 1 H)
12.2-12.9 (bs, 1 H).

Compound 182; 3-{2-[4-(2-Chloro-6-ethyl-benzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) & ppm 1.17 (t, J=7.5
Hz, 3 H)2.72 (q, J=7.5Hz,2 H)2.83-2.95 (m, 2 H) 3.05-3.18 (m, 2 H) 3.29 - 3.38
(m,2H)3.48 (d, =11.9Hz, 1 H) 3.55-3.65(m, 1 H) 3.96 - 4.04 (m, 1 H) 4.11 - 4.18
(m,1H)4.82 (d, J=11.9Hz, 1 H) 5.17 (s,2 H) 7.10 (d, J=8.7 Hz, 2 H) 7.27 - 7.39 (m,
5H) 11.1-11.9 (bs, 1 H) 12.2-12.9 (bs, 1 H).

Compound 183; 3-{2-[4-(2-Chloro-6-isopropyl-benzyloxy)-phenyl]-morpholin-4-
yl}-propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) § ppm 1.21 (d,
J=6.8 Hz, 6 H)2.84 - 2.96 (m, 2 H) 3.08 - 3.22 (m, 3 H) 3.29 - 3.38 (m, 2 H) 3.48 (d,
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J=12.8 Hz, 1 H) 3.58 (d, J=12.8 Hz, 1 H) 3.95 -4.02(m, 1 H) 4.10 -4.18 (m, 1 H)
4.82 (d, J=10.1 Hz, 1 H) 5.21 (s, 2 H) 7.10 (d, J=8.7 Hz, 2 H) 7.31-7.44 (m, 5 H)
11.0-11.8 (bs, 1 H) 12.2-12.9 (bs, 1 H).
Compound 184; 3-{2-[4-(2-Chloro-6-cyclopropyl-benzyloxy)-phenyl]-morpholin-
4-yl}-propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) & ppm 0.64 -
0.76 (m,2H)0.87 -0.96 (m, 2 H)2.02-2.11 (m, 1 H) 2.85-2.97 (m, 2 H) 3.06 - 3.18
(m,2H)3.32-3.41(m,2H)3.48 (d, J=12.4 Hz, 1 H) 3.55 - 3.61 (m, 1 H) 3.97 - 4.03
(m,1H)4.10 - 4.14 (m, 1 H) 4.83 (d, J=10.6 Hz, 1 H) 5.33 (s, 2 H) 7.10 dd, J=6.9
1.6 Hz,1H) 7.12(d, J=8.8 Hz,2 H) 7.30 - 7.37 (m, 4 H) 11.1 —11.8 (bs, 1 H) 12.4 —
13.0 (bs, 1 H).
Compound 185; 3-{2-[4-(2-Chloro-6-isobutyl-benzyloxy)-phenyl]-morpholin-4-
yl}-propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) § ppm 0.85 (d,
J=6.6 Hz, 6 H)1.78 - 1.90 (m, 1 H) 2.58 (d, J=7.2 Hz, 2 H) 2.84 - 2.92 (m, 2 H) 3.06 -
3.18 (m,2H)3.32-3.41(m,2H)3.41-3.53(m, 2H)3.97-4.07(m,1H)4.10-4.18
(m, 1 H)4.83 (d, J=10.5 Hz, 1 H) 5.13 (s, 2 H) 7.06 (d, J=8.8 Hz, 2 H) 7.23 (dd,
J=7.1,18Hz,1H)7.30-7.41 (m,4 H)11.1 - 11.8 (bs, 1 H) 12.4 — 12.9 (bs, 1 H).
Compound 186; 3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-5,5-dimethyl-morpho-
lin-4-yl}-propionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) § ppm 1.37 -
1.47 (m,6 H)2.91-3.03(m, 3H)3.12-3.23 (m, 1 H) 3.51-3.64 (m, 2 H) 3.79 - 3.88
(m,1H)3.92-4.01 (m, 1H)4.93 (d, J=11.9 Hz, 1 H) 5.24 (s, 2 H) 7.11 (d, J=8.8 Hz,
2H)7.38 (d, J=8.8 Hz,2 H) 7.45-7.52 (m, 1 H) 7.58 (d, J=7.8 Hz, 2 H) 10.9 - 11.3
(bs, 1 H)12.6 — 13.1 (bs, 1 H).
Compound 187; 3-[5,5-Dimethyl-2-(4-octyloxy-phenyl)-morpholin-4-yl]-propio-
nic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) & ppm 0.81 - 0.89 (m, 3 H)
1.17-147 (m, 16 H) 1.63-1.75(m,2H)2.91-3.04 (m,3H)3.12-3.23 (m, 1 H)
3.47 -3.64 (m,2H)3.74-3.84 (m, 1 H)3.91-4.03 (m, 3 H)4.93 (d, J=11.9 Hz, 1 H)
6.95 (d, J=8.8 Hz, 2 H) 7.33 (d, J=8.8 Hz, 2 H) 11.1 (bs, 1 H) 12.8 (bs, 1 H).
Compound 188; 3-{2-[4-(2,6-Dichloro-benzyloxy)-2-trifluoromethyl-phenyl]-

morpholin-4-yl}-propionic acid hydrochloride Mp 195 -197°C.

Compound 189; 3-[2-(4-Octyloxy-2-trifluoromethyl-phenyl)-morpholin-4-yl]-
propionic acid hydrochloride Mp 178.5 -180.5°C.

Compound 190; 3-{6-[4-(2,6-Dichloro-benzyloxy)-phenyl]-2,2-dimethyl-morpho-
lin-4-yl}-propionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) & ppm 1.27
(s, 3H)1.53 (s, 3H)2.85-297 (m, 4 H)3.29 - 3.35 (m, 2 H) 3.46 - 3.53 (m, 2 H)
493 (d, J=11.9Hz,1H)5.24 (s,2H)7.10 (d, J=8.8 Hz, 2 H) 7.33 (d, J=8.8 Hz, 2 H)
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7.44 -7.52 (m, 1 H)7.57 (d, J=7.8 Hz, 2 H) 10.5 - 10.9 (bs, 1 H) 12.5 - 13.0 (bs, 1

H).

Compound 191; 3-[2,2-Dimethyl-6-(4-octyloxy-phenyl)-morpholin-4-yl]-propio-

nic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) 3 ppm 0.86 (t, J=6.8 Hz, 3 H)
5 1.19-145(m, 13 H) 1.54 (s, 3 H) 1.64 - 1.75 (m, 2 H) 2.84 - 3.02 (m, 4 H) 3.24 -

3.36 (m, 2 H) 3.39 - 3.51 (m, 2 H) 3.95 (t, J=6.5 Hz, 2 H) 4.92 (d, J=10.6 Hz, 1 H)

6.94 (d, J=8.5 Hz, 2 H) 7.27 (d, J=8.5 Hz, 2 H) 10.9 — 11.4 (bs, 1 H) 12.5 - 13.0 (bs,

1 H).

Compound 192; 3-{2-[4-(2,6-Dichloro-4-propyl-benzyloxy)-phenyl]-morpholin-4-

10  yl}-propionic acid hydrochloride. Mp 101 - 103°C.
Compound 193; 3-{2-[4-(2,6-Dichloro-4-isopropyl-benzyloxy)-phenyl]-

H OH H H C 110 FF Flel
2- H

morpholin-4-yl}-propionic acid hydrochloride. Mp 108 - 110°C.
Compound 194; 3-{2-[4-(2,6-Dichloro-4-prop-1-ynyl-benzyloxy)-phenyl]-

morpholin-4-yl}-propionic acid hydrochloride. Mp 220 - 224°C.

15 Compound 195; 3-{2-[4-(2-Chloro-6-trifluoromethoxy-benzyloxy)-phenyl]-mor-
pholin-4-yl}-propionic acid hydrochloride. '"H NMR (400 MHz, DMSO-ds) § ppm
2.85-2.97 (m,2H)3.06-3.18 (m,2H)3.29-3.38 (m, 1 H) 3.48 (d, J=11.9 Hz, 1 H)
3.59 (d, J=11.9,1 H) 3.95-4.07 (m, 1 H) 4.09 - 4.18 (m, 1 H) 4.83 (d, J=10.6 Hz, 1
H) 5.16 (s, 2 H) 7.09 (d, J=8.8 Hz, 2 H) 7.35 (d, J=8.8 Hz, 2 H) 7.48 -7.52 (m, 2 H)

20 7.58-7.68(m,2H)11.2-11.9 (bs, 1 H) 12.4 — 13.0 (bs, 1 H).

Compound 196; 3-{2-[4-(2-Chloro-4-methyl-benzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride. 'H NMR (400 MHz, DMSO-ds) & ppm 2.32 (s, 3 H)
2.83-292(m,2H)3.04-3.17(m,2H)3.28-3.40 (m, 2 H) 3.47 (d, J=10.6 Hz, 1 H)
3.57 (d, J=10.6 Hz, 1 H) 3.94 - 4.05 (m, 1 H) 4.08 - 4.16 (m, 1 H) 4.83 (d, J=10.2 Hz,

25 1H)512(s,2H)7.04(d, J=8.8 Hz, 2H) 7.18 (d, J=7.8 Hz, 1 H) 7.27 - 7.39 (m, 3 H)
7.46 (d, J=7.8 Hz, 1 H) 11.2-12.0 (bs, 1 H) 12.3 - 13.0 (bs, 1 H).

Compound 197; 3-{2-[4-(2-Chloro-3-methyl-benzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride. 'H NMR (400 MHz, DMSO-ds) & ppm 2.38 (s, 3 H)
281-289 (m, 2H)3.04-318 (m,2H)3.30-352(m, 3H)3.55-3.61(m,1H)

30 3.92-4.02(m,1H)4.13(d, J=12.6 Hz, 1 H) 4.78 (d, J=10.2 Hz, 1 H) 5.17 (s, 2 H)
7.06 (d, J=8.8 Hz, 2 H) 7.27 - 7.43 (m, 5 H) 10.8 — 11.5 (bs, 1 H) 12.3 — 13.0 (bs, 1
H).

Compound 198; 3-{2-[4-(2,4-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-propi-
onic acid hydrochloride. 'H NMR (400 MHz, DMSO-ds) § ppm 2.85 - 2.97 (m, 2 H)

35 3.04-3.17(m,2H)3.28-3.38(m,2H)3.42-3.51(m,1H)3.52-3.62(m, 1H)3.96

-4.06 (m, 1 H)4.09 - 417 (m, 1 H) 4.83 (d, J=10.4 Hz, 1 H) 5.16 (s, 2 H) 7.06 (d,
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J=8.8 Hz, 2 H) 7.32 (d, J=8.8 Hz, 2 H) 7.49 (dd, J=8.3, 2.1 Hz, 1 H) 7.61 (d, J=8.3
Hz, 1 H)7.70 (d, J=2.1 Hz, 1 H) 11.2-12.0 (bs, 1 H) 12.3 -12.9 (bs, 1 H).
Compound 199; 2,6-Dichloro-benzoic acid 4-[4-(2-carboxy-ethyl)-morpholin-2-
yl]-phenyl ester hydrochloride. '"H NMR (400 MHz, DMSO-ds) & ppm 2.89 - 2.96
(m,2H)3.09 -3.22 (m,2H)3.30-341(m, 2 H) 3.51 (d, J=12.0 Hz, 1 H) 3.70 (d,
J=12.0 Hz, 1 H) 4.01 - 411 (m, 1 H) 4.15-4.23 (m, 1 H) 4.96 (d, J=10.5 Hz, 1 H)
7.36 (d, J=8.7 Hz, 2 H) 7.55 (d, J=8.7 Hz,2 H) 761-773 (m, 3 H)) 11.2-11.9
(bs, 1 H)12.1 - 12.7 (bs, 1 H).
Compound 200; 3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-cyclo-
butanecarboxylic acid hydrochloride. '"H NMR (400 MHz, DMSO-ds) & ppm 2.40 -
253 (m,2H)2.81-3.00 (m, H) 3.32 - 3.50 (m, 4 H) 3.54 - 3.66 (m, 1 H) 3.89 - 4.01
(m,1H)4.10-4.20 (m, 1 H) 4.75 (d, J=10.8 Hz, 1 H) 5.20 (s, 2 H) 7.10 (d, J=8.8 Hz,
2H) 7.37(d, J=8.8 Hz, 2 H)7.45-7.50 (m, 1 H) 7.55 - 7.59 (m, 2 H) 11.1(bs, 1 H)
12.6 (bs, 1 H).
Compound 201; 3-{2-[4-(2,6-Dichloro-benzylsulfanyl)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride. 'H NMR (400 MHz, DMSO-ds) & ppm 2.84 - 2.96 (m,
2H)3.05-3.09(m, 1H)3.11-3.18 (m, 1 H) 3.33 (t, J=7.9 Hz, 1 H) 3.49 (d, J=11.0
Hz, 1 H) 3.64 (d, J=11.0 Hz, 1 H) 3.97 -4.06 (m, 1 H) 4.12-4.20 (m, 1 H) 4.41 (s, 2
H)4.87 (1 H)4.86 (d, J=10.4 Hz, 1 H) 7.31-7.39(m,3H) 7.42-7.52 (m, 4 H) 11.0 -
12.0 (bs, 1 H) 12.3 - 13.0 (bs, 1 H).
Compound 202; 3-{2-[4-(2-Chloro-benzylsulfanyl)-phenyl]-morpholin-4-yl}-pro-
pionic acid hydrochloride. '"H NMR (400 MHz, DMSO-ds) & ppm 2.84 - 2.96 (m, 2
H) 3.00 - 3.18 (m, 2 H) 3.28 - 3.37 (m, 2 H) 3.47 (d, J=12.0 Hz, 1 H) 3.61 (d, J=12.0
Hz, 1 H) 3.96 - 4.07 (m, 1 H) 4.10-4.18 (m, 1 H) 4.32 (s, 2 H) 4.86 (d, J=11.4 Hz, 1
H)7.23-7.35(m,4H)7.37-743(m,3H)7.43-7.48 (m,1H) 11.2-11.9 (bs, 1 H)
12.3-12.9 (bs, 1 H).
Compound 203; 3-{2-[4-(2-Chloro-6-fluoro-benzylsulfanyl)-phenyl]-morpholin-4-
yl}-propionic acid hydrochloride. '"H NMR (400 MHz, DMSO-ds) § ppm 2.84 - 2.91
(m,2H)3.01-3.18 (m, 2 H) 3.30 - 3.38 (m, 2 H) 3.48 (d, J=12.0 Hz, 1 H) 3.63 (d,
J=12.0 Hz, 1 H) 3.93-4.05(m,1H)4.12-419 (m, 1 H) 4.29 (s,2 H)4.80 — 4.88
(m1H) 717-724(m,1H)7.32-745(m,6H)) 11.0-11.6 (bs, 1 H) 12.1 —12.7
(bs, 1 H).
Compound 204; 3-[2-(4-Octylsulfanyl-phenyl)-morpholin-4-yl]-propionic acid
hydrochloride. 'H NMR (400 MHz, DMSO-ds) § ppm 0.81 - 0.89 (m, 3 H) 1.19 - 1.31
(m, 8H)1.32-1.43 (m,2H)1.51-1.61(m,2H)2.86-2.92 (m,2H)294-299 (m,
2H)3.01-3.18 (m, 2 H)3.27 - 3.37 (m, 2 H) 3.46 (d, J=12.1 Hz, 1 H) 3.60 (d, J=12.1
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Hz, 1 H) 3.96 - 4.06 (m, 1 H)4.10-4.18 (m, 1 H) 4.84 (d, J=10.4 Hz, 1 H) 7.28 - 7.36
(m, 4 H) 11.0-12.9 (bs, 2 H).
Compound 205; 3-{2-[4-(4,4-Dimethyl-cyclohexyloxy)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) & ppm 0.93 (d, J=3.3
5 Hz,6H)122-132(m.,2H) 1.39 -147 (m., 2 H) 1.50 -1.61 (m., 2 H) 1.75 -

1.84 (m., 2 H) 2.82-290 (m, 2 H) 3.02 -3.16 (m, 2 H) 3.26 - 3.59 (m, 4 H) 3.94 (t,
J=11.4,1H)4.12 (d, J=11.4 Hz, 1 H) 4.30 — 4.39 (m, 1 H) 4.73 (d, J=11.4 Hz, 1 H)
6.95 (d, J=8.7 Hz, 2 H) 7.27 (d, J=8.7 Hz, 2 H) 10.9 (bs, 1 H) 12.9 (bs, 1 H).
Compound 206; 3-{2-[4-(2-Difluoromethoxy-benzyloxy)-phenyl]-morpholin-4-

10  yl}-propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) & ppm 2.84 - 2.92
(m,2H)3.04-3.16 (m,2H)3.28—-3.38 (m, 2H)3.43-3.51 (m, 1H)3.53-3.61(m,
1 H) 3.97 (t, J=11.4, 1 H) 4.13 (dd, J=11.4, 24 Hz, 1 H) 4.78 (d, J=11.4 Hz, 1 H)
512 (s,2H)7.02-7.09 (m,2H)7.25(t, J=75Hz, 1 H)7.24 -7.35(m, 4 H) 7.42 -
7.48 (m, 1 H) 7.57 (dd, J=7.6, 1.9 Hz, 1 H) 11.1 (bs, 1 H) 12.9 (bs, 1 H).

15 Compound 207; 3-{2-[4-(3-Trifluoromethyl-benzyloxy)-2-trifluoromethyl-

phenyl]-morpholin-4-yl}-propionic acid hydrochloride Mp 209 - 211°C.
Compound 208; 3-{2-[4-(2-Chloro-6-ethyl-benzyloxy)-2-trifluoromethyl-phenyl]-

morpholin-4-yl}-propionic acid hydrochloride Mp 214 - 215°C.
Compound 209; 3-{2-[4-(2-Chloro-6-trifluoromethoxy-benzyloxy)-2-

20  trifluoromethyl-phenyl]-morpholin-4-yl}-propionic acid hydrochloride Mp 179 -
182°C.
Compound 210; 3-{2-[4-(2-Chloro-6-isopropyl-benzyloxy)-2-trifluoromethyl-

phenyl]-morpholin-4-yl}-propionic acid hydrochloride Mp 206 - 210°C.
Compound 211; 3-{2-[4-(2-Chloro-6-fluoro-benzyloxy)-2-trifluoromethyl-phenyl]-

25 morpholin-4-yl}-propionic acid hydrochloride Mp 171.5 - 172.5°C.
Compound 212; 3-{2-[4-(2-Chloro-6-trifluoromethyl-benzyloxy)-2-
trifluoromethyl-phenyl]-morpholin-4-yl}-propionic acid hydrochloride Mp 200 -
201°C.
Compound 213; 3-{2-[4-(2-Chloro-6-cyclopropyl-benzyloxy)-2-trifluoromethyl-

30  phenyl]-morpholin-4-yl}-propionic acid hydrochloride Mp 203 - 204°C.
Compound 214; 3-{2-[4-(2,6-Diethyl-benzyloxy)-phenyl]-morpholin-4-yl}-propio-
nic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) & ppm 1.15 (t, J=7.5 Hz, 6 H)
1.88 (d, J=11.3 Hz, 1 H) 2.01-2.10 (m., 3 H)2.45-255 (m., 2 H) 2.66 (q, J=7.4
Hz,4 H)2.71-275(m., 1H) 2.80-2.85(m., 1 H) 3.58 — 3.67 (m., 1 H) 3.87 — 3.92

35 (m.,1H)4.37-4.42(m.,1H)5.01(s,2H)7.01(d, J=8.7 Hz, 2 H) 7.11 (d, J=7.8 Hz,
2H)7.23-7.31 (m, 3 H).
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Compound 215; 3-{2-[2-Chloro-4-(2,6-dichloro-benzyloxy)-phenyl]-morpholin-4-
yl}-propionic acid hydrochloride 'H NMR (400 MHz, DMSO-ds) & ppm 2.87 — 2.93
(m,2H)3.04-3.20 (m,2H) 3.30-3.38 (m, 2 H) 3.46 — 3.55 (m, 2 H) 4.02 - 4.11
(m 1H)4.12-4.20(m,1H) 5.19-5.25(m, 1 H)5.27 (s, 2 H) 7.15 (dd, J=8.8, 2.6
Hz, 1 H)7.28 (d, J=2.6 Hz, 1 H) 7.46 - 7.53 (m, 2 H) 7.59 (d, J=8.8 Hz, 2 H) 11.8 -
12.9 (bs, 2 H).
Compound 216: 3-{2-[4-(2,6-Dichloro-benzyl)-phenyl]-morpholin-4-yl}-propionic
acid hydrochloride: '"H NMR (400 MHz, DMSO-ds) 8 ppm 2.83 - 2.93 (m, 2 H) 2.97 -
3.20 (m, 2 H)3.22 - 3.39 (m, 2 H) 3.47 (d, J=12.38 Hz, 1 H) 3.55 - 3.66 (m, 1 H) 3.94
-4.06 (m, 1 H)4.08-4.19(m,1H)4.28 (s, 2H)4.78 - 4.89 (m, 1 H) 7.15 (d, J=8.34
Hz, 2H)7.26 - 7.40 (m, 3 H) 7.53 (d, J=8.08 Hz, 2 H).
Compound 217: 3-{2-[4-(2-Chloro-6-difluoromethoxy-benzyloxy)-phenyl]-mor-
pholin-4-yl}-propionic acid hydrochloride: '"H NMR (400 MHz, DMSO-ds) § ppm
288-295(m,2H)3.05-3.18 (m, 2 H) 3.28 — 3.39 (m, 2 H) 3.42 - 3.51 (m, 1 H)
3.53 -3.62 (m, 1 H) 3.97 (t, J=11.4, 1 H) 4.13 (d, J=11.4 Hz, 1 H) 4.84 (d, J=11.4
Hz, 1 H) 5.13 (s, 2H) 7.08 (d, J=8.7 Hz 2 H) 7.33 (t, J=85 Hz, 1 H) 7.26 - 7.37 (m, 3
H) 7.47 (d, J=7.6 Hz, 1 H) 7.56 (d, J=7.6, 1.9 Hz, 1 H) 11.8 (bs, 1 H) 12.8 (bs, 1 H).
Compound 218: 3-{2-[4-(2-Chloro-6-difluoromethoxy-benzyloxy)-2-trifluoro-

methyl-phenyl]-morpholin-4-yl}-propionic acid hydrochloride: Mp 192 — 193°C.
Compound 230; 3-[2-(3-Benzyloxy-phenyl)-morpholin-4-yl]-propionic acid
hydrochloride Mp 222 - 225°C.

Compound 231; 3-[2-(3-Octyloxy-phenyl)-morpholin-4-yl]-propionic acid
hydrochloride Mp 218 - 220°C.

Compound 232; 3-{2-[3-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride Mp 229 - 230°C.

Compound 233; 3-{2-[3-(2-Chloro-benzyloxy)-phenyl]-morpholin-4-yl}-propionic
acid hydrochloride Mp 233 - 234°C.

Compound 234; 3-[2-(4-Benzyloxy-phenyl)-thiomorpholin-4-yl]-propionic acid
'H NMR (400 MHz, DMSO-ds) & ppm 1.91 — 1.99 (m, 2 H) 2.11 -2.19 (m, 1 H) 2.25 -
233 (m,1H)247-254 (m, 3H)2.72-2.83 (m, 1H)291-3.04 (m, 2H) 3.81-3.88
(m,1H)5.01(s,2H)6.88 (d, J=8.8 Hz, 2 H) 7.18 - 7.39 (m, 7 H).

Compound 235; 3-{2-[4-(2-Chloro-benzyloxy)-phenyl]-thiomorpholin-4-yl}-

propionic acid hydrochloride Mp 178 — 182°C

Compound 236; 3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-thiomorpholin-4-yl}-
propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) § ppm 2.89 - 2.99 (m,
3H)3.10-3.20(m,1H) 3.33-3.54(m,4H)3.71-3.83(m, 2H) 4.54 —4.60
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(m,1H) 523 (s,2H)7.11 (d, J=8.7 Hz, 2 H) 7.32 (d, J=8.7 Hz, 2 H) 7.46-7.52 (m,
1H)7.55-7.59 (m,2H)11.4 (bs, 1H) 12.8 (bs, 1 H).
Compound 237; 3-[2-(4-Octyloxy-phenyl)-thiomorpholin-4-yl]-propionic acid 'H
NMR (400 MHz, DMSO-dg) 6 ppm 0.84 - 0.90 (m, 3 H) 1.23 - 1.34 (m, 8 H) 1.35 -
1.42(m,2H)1.64-1.73(m,2H)2.26-234 (m,1H) 2.35-241(m,2H)2.41-
248 (m,1H)2.57-2.63(m,1H)2.64-2.70(m,2H) 2.81-2.89 (m, 1 H) 3.02 -
3.14 (m, 2 H) 3.89 - 3.96 (m, 3 H) 6.86 (d, J=8.8 Hz, 2 H) 7.26 (d, J=8.8 Hz, 2 H).
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Compound 238; 3-{2-[5-(2,6-Dichloro-benzyloxy)-pyridin-2-yl]-morpholin-4-yl}-
propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) § ppm 2.88 - 2.97 (m,
2H)3.11-3.26 (m,2H)3.32-3.44 (m, 2H) 3.52 (d, J=11.9 Hz, 1 H) 3.74 (d,
J=11.9 Hz, 1 H)4.06-4.21 (m, 2H) 5.01 (d, J=11.9 Hz, 1 H) 5.34 (s, 2 H) 7.38 (bs, 1
H)7.47 -7.55(m,2H)7.56 - 7.61 (m, 2 H) 7.69 (dd, J=8.7, 3.0 Hz, 1 H) 8.40 (d,
J=3.0 Hz, 1 H) 11.8 (bs, 1 H).

Compound 239; 3-{2-[4-(2-Oxo0-2-phenyl-ethyl)-phenyl]-morpholin-4-yl}-
propionic acid hydrochloride '"H NMR (400 MHz, DMSO-ds) § ppm 2.84 — 2.92 (m,
2H)3.00-3.18 (m,2H)3.28 -3.38 (m,2H)3.42-3.51 (m, 1 H) 3.58 - 3.66 (M, 1
H) 3.94-4.04 (m,1H) )4.11-419(m,1H)4.42 (s,2H)4.79-4.87 (m, 1 H) 7.28
—-7.37 (m., 4 H)7.54 (t, J=7.6 Hz, 2 H) 7.65 (t, J=7.0 Hz, 1 H) 8.05 (t, J=7.6 Hz, 2 H)
11.2 (bs, 1 H) 12.8 (bs, 1 H)

Method C:
Compound 69; 3-{2-[4-(3-Methoxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid: 3-{2-[4-(3-Methoxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-
propionic acid tert-butyl ester was dissolved in a 4M solution of HCI in 1,4-dioxane (1
mL, 4 mmol) and stirred overnight at RT. Subsequently, the solvent was removed in
vacuo. The residue was purified by preparative HPLC to afford 3-{2-[4-(3-Methoxy-
benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid Ry = 1.00 min. (System
B). Conditions for the preparative LC-MS: Injection of the crude product dissolved in
2700pL DMSO/CH3CN 1:2; column Waters SunFire Prep OBD C18 Column 5 ym 30
x 100 mm, mobile phase water/CH3;CN/HCOOH 0.1% 40 mL/min, run 8.5 min 5%-
100% CH3CN, detection with UV 225nm.
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The following compounds were obtained according to a similar manner:

Compound 70; 3-{2-[4-(5-Bromo-2-methoxy-benzyloxy)-2-methyl-phenyl]-

morpholin-4-yl}-propionic acid R; = 1.26 min. (System B).
5 Compound 71; 3-{2-[4-(2,4-Dichloro-benzyloxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.61 min. (System B).
Compound 72; 3-{2-[4-(2,3-Dimethoxy-benzyloxy)-2-methyl-phenyl]-morpholin-

4-yl}-propionic acid R; = 0.99 min. (System B).
Compound 73; 3-[2-(4-Cyclopentylmethoxy-2-methyl-phenyl)-morpholin-4-yl]-

10  propionic acid R, = 1.05 min. (System B).
Compound 74; 3-{2-[4-(2,5-Dichloro-benzyloxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.10 min. (System B).
Compound 75; 3-{2-[2-Methyl-4-(pyridin-3-ylmethoxy)-phenyl]-morpholin-4-yl}-

propionic acid R, = 0.68 min. (System B).
15 Compound 76; 3-{2-[2-Methyl-4-(naphthalen-2-ylmethoxy)-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.10 min. (System B).

Compound 77; 3-{2-[4-(Benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic
acid Ry = 1.01 min. (System B).

Compound 78; 3-{2-[4-(2-Methoxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-

20  yl}-propionic acid R, = 0.92 min. (System B).
Compound 79; 3-{2-[2-Methyl-4-(6-methyl-pyridin-2-yimethoxy)-phenyl]-

morpholin-4-yl}-propionic acid R; = 0.71 min. (System B).
Compound 80; 3-{2-[4-(2-Chloro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-

propionic acid R, = 1.04 min. (System B).
25 Compound 81; 3-{2-[4-(2,5-Dimethoxy-benzyloxy)-2-methyl-phenyl]-morpholin-

4-yl}-propionic acid R; = 0.93 min. (System B).
Compound 82; 3-{2-[4-(2-Bromo-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-

propionic acid R, = 1.05 min. (System B).
Compound 83; 3-{2-[2-Methyl-4-(2-methyl-benzyloxy)-phenyl]-morpholin-4-yl}-

30 propionic acid R; = 1.04 min. (System B).
Compound 84; 3-{2-[4-(6,6-Dimethyl-bicyclo[3.1.1]hept-2-yimethoxy)-2-methyl-
phenyl]-morpholin-4-yl}-propionic acid R; = 1.21 min. (System B).

Compound 85; 3-{2-[4-(2-Chloro-6-fluoro-benzyloxy)-2-methyl-phenyl]-

morpholin-4-yl}-propionic acid R; = 1.03 min. (System B).
35 Compound 86; 3-{2-[4-(Biphenyl-2-ylmethoxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.13 min. (System B).
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Compound 87; 3-{2-[2-Methyl-4-(2-trifluoromethyl-benzyloxy)-phenyl]-

morpholin-4-yl}-propionic acid R; = 1.06 min. (System B).
Compound 88; 3-{2-[4-(3,5-Dichloro-benzyloxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.13 min. (System B).
Compound 89; 3-{2-[2-Methyl-4-(3-trifluoromethyl-benzyloxy)-phenyl]-

morpholin-4-yl}-propionic acid R; = 1.09 min. (System B).
Compound 90; 3-{2-[4-(4-Chloro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-

propionic acid R, = 1.06 min. (System B).
Compound 91; 3-{2-[4-(4-Isopropyl-benzyloxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.14 min. (System B).
Compound 92; 3-{2-[2-Methyl-4-(3-phenoxy-benzyloxy)-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.15 min. (System B).
Compound 93; 3-{2-[4-(4-Methoxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid R; = 0.92 min. (System B).
Compound 94; 3-{2-[2-Methyl-4-(2-phenethyl-benzyloxy)-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.19 min. (System B).
Compound 95; 3-{2-[4-(3,4-Dimethoxy-benzyloxy)-2-methyl-phenyl]-morpholin-

4-yl}-propionic acid R; = 0.86 min. (System B).
Compound 96; 3-{2-[4-(3,5-Dimethyl-benzyloxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.08 min. (System B).
Compound 97; 3-{2-[4-(4-Benzyloxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.05 min. (System B).
Compound 98; 3-{2-[2-Methyl-4-(thiophen-2-ylmethoxy)-phenyl]-morpholin-4-

yl}-propionic acid R; = 0.90 min. (System B).
Compound 99; 3-{2-[4-(3-Fluoro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-

propionic acid R, = 1.03 min. (System B).
Compound 100; 3-{2-[4-(3-Benzyloxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.15 min. (System B).
Compound 101; 3-{2-[4-(4-Fluoro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-

propionic acid R, = 1.01 min. (System B).
Compound 102; 3-{2-[4-(Biphenyl-4-yImethoxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.14 min. (System B).
Compound 103; 3-{2-[4-(2,3-Dihydro-benzo[1,4]dioxin-2-ylmethoxy)-2-methyl-
phenyl]-morpholin-4-yl}-propionic acid R; = 1.03 min. (System B).

Compound 104; 3-{2-[2-Methyl-4-(pyridin-2-yImethoxy)-phenyl]-morpholin-4-yl}-

propionic acid R, = 0.75 min. (System B).

2- Ve
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Compound 105; 3-{2-[4-(4-Butoxy-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-

propionic acid R, = 1.05 min. (System B).
Compound 106; 3-[2-(4-Cyclohexylmethoxy-2-methyl-phenyl)-morpholin-4-yl]-

propionic acid R, = 1.10 min. (System B).
Compound 107; 3-{2-[2-Methyl-4-(tetrahydro-furan-2-ylmethoxy)-phenyl]-

morpholin-4-yl}-propionic acid R; = 0.83 min. (System B).
Compound 108; 3-{2-[2-Methyl-4-(3-methyl-benzyloxy)-phenyl]-morpholin-4-yl}-

propionic acid R, = 1.05 min. (System B).
Compound 109; 3-{2-[4-(2,3-Difluoro-benzyloxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.03 min. (System B).
Compound 110; 3-{2-[2-Methyl-4-(4-trifluoromethoxy-benzyloxy)-phenyl]-

morpholin-4-yl}-propionic acid R; = 1.12 min. (System B).
Compound 111; 3-{2-[4-(3-Chloro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-

propionic acid R, = 1.05 min. (System B).
Compound 112; 3-{2-[2-Methyl-4-(tetrahydro-pyran-2-ylmethoxy)-phenyl]-

morpholin-4-yl}-propionic acid R; = 0.91 min. (System B).
Compound 113; 3-{2-[2-Methyl-4-(4-trifluoromethyl-benzyloxy)-phenyl]-

morpholin-4-yl}-propionic acid R; = 1.08 min. (System B).
Compound 114; 3-{2-[4-(3,4-Difluoro-benzyloxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.05 min. (System B).
Compound 115; 3-{2-[2-Methyl-4-(2,3,4-trimethoxy-benzyloxy)-phenyl]-
morpholin-4-yl}-propionic acid R; = 0.91 min. (System B).

Compound 116; 3-{2-[4-(Cyclohex-3-enylmethoxy)-2-methyl-phenyl]-morpholin-

4-yl}-propionic acid R; = 1.07 min. (System B).
Compound 117; 3-{2-[4-(4-Butyl-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-

propionic acid R, = 1.22 min. (System B).
Compound 118; 3-{2-[2-Methyl-4-(4-methyl-benzyloxy)-phenyl]-morpholin-4-yl}-

propionic acid R, = 1.05 min. (System B).
Compound 119; 3-{2-[4-(3-Dimethylamino-benzyloxy)-2-methyl-phenyl]-

morpholin-4-yl}-propionic acid R; = 0.86 min. (System B).
Compound 120; 3-{2-[2-Methyl-4-(pyridin-4-yImethoxy)-phenyl]-morpholin-4-yl}-

propionic acid R, = 0.66 min. (System B).
Compound 121; 3-{2-[4-(2-lodo-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-

propionic acid R, = 1.07 min. (System B).
Compound 122; 3-{2-[4-(3,5-Dimethoxy-benzyloxy)-2-methyl-phenyl]-

morpholin-4-yl}-propionic acid R; = 1.00 min. (System B).



8 HHI 121 Conp no. RI-AR2 R3 R4 R5 Meth. 137 H9 .--"\P---CHOH HH I
138 Hr,OH ------ " OHP-- 8HHJ 1839 a0 --1*C H

WO 2011/023795 PCT/EP2010/062552
101

Compound 123; 3-{2-[4-(2,4-Difluoro-benzyloxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.03 min. (System B).
Compound 124; 3-{2-[2-Methyl-4-(2,4,5-trimethoxy-benzyloxy)-phenyl]-
morpholin-4-yl}-propionic acid R; = 0.88 min. (System B).

5 Compound 125; 3-{2{4-(3-Bromo-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-

propionic acid R, = 1.08 min. (System B).
Compound 126; 3-{2-[4-(4-Bromo-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-

propionic acid R, = 1.07 min. (System B).
Compound 127; 3-{2-[4-(4-tert-Butyl-benzyloxy)-2-methyl-phenyl]-morpholin-4-

10  yl}-propionic acid R; = 1.18 min. (System B).
Compound 128; 3-{2-[4-(2,5-Difluoro-benzyloxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid R; = 1.02 min. (System B).
Compound 129; 3-{2-[2-Methyl-4-(tetrahydro-furan-3-ylmethoxy)-phenyl]-

morpholin-4-yl}-propionic acid R; = 0.83 min. (System B).
15

Method D:
Compound 130; 3-{2-[4-(2,6-Dichloro-benzyloxy)-2-methyl-phenyl]-morpholin-4-

yl}-propionic acid trifluoroacetic acid salt: 3-{2-[4-(2,6-Dichloro-benzyloxy)-2-
20  methyl-phenyl]-morpholin-4-yl}-propionic acid tert-butyl ester (1.23 g; 2.6 mmol) was
dissolved in CH,CI, (15 mL). TFA (5 mL) was added and the resulting mixture was
stirred overnight at RT. The reaction mixture was concentrated in vacuo, and the
residue was treated with iPr,O. The precipitate was collected by filtration to afford 3-
{2-[4-(2,6-dichloro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid
25 trifluoroacetic acid salt. '"H NMR (400 MHz, DMSO-ds) & ppm 2.27 - 2.38 (2 H, m),
283 (2 H, t, J=7.6 Hz), 3.07 (1 H, t, J=11.7Hz), 3.13 - 3.28 (1 H, m), 3.39 (2 H, t,
J=7.7 Hz), 3.48 - 3.69 (2 H, m), 3.83 - 3.98 (1 H, m), 4.18 (1 H, d), 4.90 (1 H, d,
J=10.6 Hz), 5.22 (2 H, d), 6.88 -7.01 (2H, m), 7.34 (1 H, d, J=8.3 Hz), 7.43 - 7.52 (1
H, m), 7.58 (2 H, d).
30
The following compound was obtained according to a similar manner:
Compound 131; 3-{2-[4-(2,6-Dichloro-benzyloxy)-3-trifluoromethyl-phenyl]-mor-
pholin-4-yl}-propionic acid trifluoroacetic acid salt . '"H NMR (400 MHz, DMSO-
de) 6 ppm 2.73 - 2.90 (m, 2 H) 3.07 - 3.26 (m, 2 H) 3.28 - 3.45 (m, 2 H) 3.51 (d,
35 J=12.1 Hz, 1 H) 3.71 (d, J=12.1 Hz, 1 H) 3.90 (t, J=12.1 Hz, 1 H) 4.20 (d, J=10.7 Hz,
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1 H) 4.81 (d, J=10.7 Hz, 1 H) 5.38 (s, 2 H) 7.47 - 7.53 (m, 1 H) 7.56 - 7.63 (m, 3 H)
7.65-7.75(m, 2 H) 10.84 (br. s., 1 H) 12.42 (br. s., 1 H).

Method E:
Compound 132; {2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-acetic

acid: A mixture of {2-[4-(2,6-dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-acetic acid
ethyl ester (0.62 g; 1.5 mmol), 2M aqueous NaOH (5 mL) and ethanol (25 mL) was
stirred for 3 hours at RT. Subsequently, 1M aqueous HCI (9.8 mL) was added and
the mixture concentrated in vacuo. The residue was treated with saturated NH,ClI
and CH,Cl,. The formed precipitate was collected by filtration, washed with small
amounts of water and ethanol, and dried in vacuo to yield {2-[4-(2,6-dichloro-
benzyloxy)-phenyl]-morpholin-4-yl}-acetic acid (0.41 g). '"H NMR (400 MHz, DMSO-
des) 0 ppm 2.23 (t, J= 10 Hz, 1 H) 2.40 (dt, /=10 Hz J=3 Hz, 1 H) 2.76 - 2.83 (m , 1 H)
2.86-2.93(m,1H)3.13-3.25(m, 2 H) 3.67 (dt, J= 11 Hz J=2 Hz, 1 H) 3.87 — 3.95
(m, 1 H)4.46 (dd, J=10 Hz J=2 Hz, 1H) 5.21 (s, 2 H) 6.99 — 7.06 (m, 2 H) 7.26 — 7.32
(m,2H)7.44 -7.50 (m, 1 H) 7.57 (d, J=7 Hz, 2 H) 12.3 (br. s, 1 H).

The following compounds were obtained according to a similar manner:

Compound 219; 3-{2-[4-(Indan-1-yloxy)-phenyl]-morpholin-4-yl}-propionic acid
Mp 124 — 129.5°C.

Compound 220; 3-{2-[4-(7-Methyl-indan-1-yloxy)-phenyl]-morpholin-4-yl}-
propionic acid Mp 134 — 139°C.

Compound 221; 3-{2-[4-(2,3-Dihydro-benzofuran-3-yloxy)-phenyl]-morpholin-4-
yl}-propionic acid. Mp 141.5 - 144.5°C.

Compound 222; 3-(2-{4-[3-(4-Chloro-phenyl)-allyloxy]-phenyl}-morpholin-4-yl)-
propionic acid 'H NMR (400 MHz, CDCls) & ppm 2.33 (t, J=11.7 Hz, 1 H) 2.47 - 2.59
(m,3H)2.74-2.86 (m, 2H)2.98 -3.10 (m, 2 H) 3.87 (td, J=11.9, 2.4 Hz, 1 H) 4.13
(dd, J=11.9, 2.4 Hz, 1 H) 4.55 (dd, J=10.5, 2.5 Hz, 1 H) 4.69 (dd, J=5.7, 1.6 Hz, 2 H)
6.32- 6.42 (m, 1 H)6.68 (d, J=16.0 1 H) 6.95 (d, J=8.8 Hz, 2 H) 7.23 - 7.36 (m, 6
H).

Compound 223; 3-{2-[4-(3-Phenyl-prop-2-ynyloxy)-phenyl]-morpholin-4-yl}-pro-
pionic acid 'H NMR (400 MHz, CDCls) & ppm 2.33 (t, J=11.7 Hz, 1 H) 2.47 - 2.60
(m,3H)2.74-2.86 (m, 2H)2.98 -3.11 (m, 2 H) 3.87 (td, J=11.9, 2.5 Hz, 1 H) 4.13
(dd, J=11.9, 2.4 Hz, 1 H) 4.55 (dd, J=10.5, 2.5 Hz, 1 H) 4.91 (s, 2 H) 7.03 (d, J=8.8
Hz,2H) 7.25-7.36 (m, 5H) 7.40 - 7.46 (m, 2 H).

"OH H
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Compound 224; 3-(2-{4-[3-phenyl-allyloxy]-phenyl}-morpholin-4-yl)-propionic
acid '"H NMR (400 MHz, CDCls) & ppm 2.32 (t, J=11.7 Hz, 1 H) 2.47 - 2.59 (m, 3 H)
2.75-2.87 (m, 2 H) 298 - 3.11 (m, 2 H) 3.87 (td, J=11.9, 2.5 Hz, 1 H) 4.14 (dd,
J=10.5, 2.4 Hz, 1 H) 4.55 (dd, J=10.5, 2.4 Hz, 1 H) 4.70 (dd, J=5.7, 1.6 Hz, 2 H) 6.36
5 -644(m,1H) 6.69(d,J=15.91H) 6.95(d, J=8.8Hz,2H)7.22-7.43 (m, 7 H).
Compound 225; 3-(2-{4-[3-(4-Chloro-phenyl)-prop-2-ynyloxy]-phenyl}-morpho-
lin-4-yl)-propionic acid '"H NMR (400 MHz, CDCl3) § ppm 2.28 - 2.36 (m, 1 H) 2.47
-2.59(m,3H)2.73-2.86 (m,2H)3.01(d, J=11.5Hz, 1 H) 3.08 (d, J=11.5 Hz, 1 H)
3.86-3.91(m,1H)4.11-4.16 (m, 1 H) 453 -4.58 (m, 1 H) 4.89 (s, 2 H) 7.03 (d,
10 J=8.7Hz,2H)7.25-7.37 (m, 6 H).
Compound 226; 3-{2-[4-(4-Methoxy-benzyloxy)-phenyl]-morpholin-4-yl}-propio-
nic acid. 'H NMR (400 MHz, DMSO-ds) § ppm 2.03 - 2.12 (m, 1 H) 2.20 — 2.28 (m, 1
H)2.41-248 (m,2H)2.63-2.71 (m,2H)282-2.87 (m,1H)2.88-296(m,1H)
3.58-3.71(m, 1 H)3.75(s,3H)3.89-3.96 (m, 1H)4.35-4.44 (m, 1 H) 5.00 (s, 2
15 H)6.88-6.99(m,4 H)7.25 (d, J=8.7 Hz, 2 H) 7.37(d, J=8.7 Hz, 2 H) 12.3 (bs, 1 H).
Compound 227; 3-{2-[4-(2-Methoxy-benzyloxy)-phenyl]-morpholin-4-yl}-propio-
nic acid. 'H NMR (400 MHz, DMSO-ds) § ppm 1.90 - 1.98 (m, 1 H) 2.08 - 2.17 (m, 1
H)2.36-2.44 (m,2H)254-2.61(m,2H)2.73-2.79(m, 1 H)2.82-2.88 (m, 1H)
3.55-3.65(m,1H)3.82(s,3H)3.87-3.93(m,1H)4.35-4.40 (m, 1 H) 5.03 (s, 2
20 H)6.91-6.99 (m, 3H)7.05(d, J=7.8 Hz, 1 H) 7.27 (d, J=8.7 Hz, 2 H) 7.30 - 7.40 (m,
2H)12.1 -12.6 (bs, 1 H).

Method F:
25 Compound 133; 3-[2-(4-Octyloxy-phenyl)-morpholin-4-yl]-3-oxo-propionic acid:

To a solution of 3-[2-(4-octyloxy-phenyl)-morpholin-4-yl]-3-oxo-propionic acid ethyl
ester (0.46 g; 1.1 mmol) in tetrahydrofuran (4 mL) and water (1 mL) was added
lithium hydroxide (54.3 mg; 2.3 mmol) and the mixture was stirred at 70°C for 3
hours. After cooling to RT the resulting mixture was loaded onto a PE-AX column

30 [ISOLUTE (Biotage AB); 0.58 mmol/g, 10g]. The column was washed with CH;CN
and than the required compound was eluted with 20 v/v% TFA in CH;CN. The
compound containing fractions were concentrated in vacuo to afford 3-[2-(4-octyloxy-
phenyl)}-morpholin-4-yl]-3-oxo-propionic acid (0.40 g) "H NMR (400 MHz, DMSO-ds) &
ppm 0.83 -0.89 (m, 3 H) 1.22-1.34 (m, 8 H) 1.39 (d, J=7.52 Hz, 2 H) 1.65-1.73 (m,

35 2H)3.75(d, J=1.20 Hz, 1 H) 3.91 - 3.99 (m, 3 H) 4.27 (br. s., 1 H) 6.89 (dd, J=8.58,
3.16 Hz, 2 H) 7.28 (dd, J=8.43, 3.91 Hz, 2 H)
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Compound 151: 3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-3-oxo-

propionic acid was obtained according to a similar manner. '"H NMR (400 MHz,
CHLOROFORM-d) 6 ppm 2.71 -2.79 (m, 2 H) 3.41 - 3.49 (m, 1 H) 3.56 - 3.72 (m, 3
H) 4.28 - 4.45 (m, 2 H) 4.70 - 4.76 (m, 1 H) 5.07 (s, 2 H) 6.98 (d, J=8.8 Hz, 2 H) 7.27
-7.45(m, 7 H).

Method G:
Compound 134; 2,2-Difluoro-3-[2-(4-octyloxy-phenyl)-morpholin-4-yl]-propionic

acid triethylammonium salt: To a solution of 2,2-difluoro-3-[2-(4-octyloxy-phenyl)-
morpholin-4-yl]-propionic acid ethyl ester (0.55 g; 1.3 mmol) in THF (5 mL) and water
(1 mL) was added Lithium hydroxide (0.06 g; 2.6 mmol) and stirred at 70°C for 3
hours. After cooling to RT the reaction mixture was loaded onto a SCX-3 column
[ISOLUTE (Biotage AB); 0.61 mmol/g, 15g]. The column was washed with CH;CN (4
x 15 mL) and subsequently the required compound was eluted with CH3;CN + 10%
EtsN (2 x 15 mL). The compound containing fractions were concentrated in vacuo to
afford 2,2-Difluoro-3-[2-(4-octyloxy-phenyl)-morpholin-4-yl]-propionic acid as the
triethylammonium salt (0.45 g). '"H NMR (400 MHz, Chloroform-d) § ppm 0.85 - 0.92
(m, 1 H)0.88 (s, 1 H) 1.13 (d, J=6.32 Hz, 5 H) 1.30 (t, J=7.37 Hz, 10 H) 1.43 (qd,
J=7.22,6.92 Hz, 1 H) 1.72 - 1.79 (m, J=7.30, 7.30, 7.07, 6.62 Hz, 1 H) 2.99 - 3.04
(m, 1 H)3.06 (s,1H)3.09 (br.s., 1 H)3.09-3.15 (m, 2 H) 3.11 (d, J=7.52 Hz, 2 H)
3.77 - 3.85 (m, 1 H) 3.92 (t, J=6.62 Hz, 2 H) 6.84 (d, J=8.73 Hz, 1 H) 7.24 (d, J=8.73
Hz, 1 H).

Compound 150; 3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-2,2-di-

fluoro-propionic acid triethylammonium salt: was obtained according to a similar
manner. "H NMR (400 MHz, DMSO-ds) & ppm 2.18 (t, J=10.8 Hz, 1 H) 2.32 - 2.42 (m,
1H)2.77 -2.94 (m, 4 H) 3.56 - 3.65 (m, 1 H) 3.82-3.90 (m, 1 H) 4.34 - 4.41 (m, 1 H)
5.21 (s, 2 H) 7.02 (d, J=8.6 Hz, 2 H) 7.27 (d, J=8.6 Hz, 2 H) 7.44 - 7.50 (m, 1 H) 7.56
(d, J=8.3 Hz, 2 H) 10.4 (bs, 1 H).

Method H:
Compound 135; 2-[2-(4-Octyloxy-phenyl)-morpholin-4-yl]-ethanol: To a solution

of 2-(4-octyloxy-phenyl)-4-[2-(tetrahydro-pyran-2-yloxy)-ethyl]l-morpholine (1.85 g; 4.4

_)_

OH H
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mmol) in MeOH (10 mL) was added p-toluenesulfonic acid monohydrate (0.84 g; 4.4
mmol) and the resulting mixture was stirred at RT for 3 hours. The reaction mixture
was partitioned between 5% aqueous NaHCOj; solution and EtOAc. The organic
layer was dried (Na,SO,), filtered, and concentrated in vacuo to afford 2-[2-(4-
5  octyloxy-phenyl)-morpholin-4-yl]-ethanol (1.44 g). '"H NMR (400 MHz, CDCls) § ppm
0.85-0.92(m,3H)1.23-1.37(m, 7H)1.39-1.48 (m, 2 H)1.71-1.81 (m, 2 H) 2.05
(s, 1H)2.15-2.24 (m, 1 H) 2.36 (td, J=11.44, 3.31 Hz, 1 H) 2.53 - 2.62 (m, 2 H) 2.79
(dd, J=11.44, 1.50 Hz, 1 H) 3.32 (d, J=1.50 Hz, 1 H) 3.61 - 3.68 (m, 2 H) 3.76 - 3.88
(m, 1 H) 3.94 (t, J=6.62 Hz, 2 H) 4.03 (dd, J=11.44, 1.81 Hz, 1 H) 4.48 (dd, J=10.23,
10 211Hz,1H)6.84-6.89(m,2H)7.24-7.30 (m, 2 H)

Compound 141; 2-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-
ethanol was obtained according to a similar manner. '"H NMR (400 MHz, DMSO-ds)
o ppm 3.06 - 3.28 (m, 4 H) 3.48 - 3.66 (m, 2 H) 3.81 (t, J=4.6 Hz, 2 H) 3.98 - 4.09 (m,

15 1H)4.10-4.19 (m, 1 H) 4.86 (d, J=10.6 Hz, 1 H) 5.24 (s, 2 H) 5.42 (bs., 1 H) 7.11
(d, J=8.6 Hz, 2 H) 7.34 (d, J=8.6 Hz, 2H) 7.45 - 7.51 (m, 1 H) 7.57 (d, J=8.3 Hz, 2 H)
10.9 (s, 1H)

20 Method I:
Compound 136; {3-[2-(4-Octyloxy-phenyl)-morpholin-4-yl]-propyl}-phosphonic

acid: To a solution of {3-[2-(4-Octyloxy-phenyl)-morpholin-4-yl]-propyl}-phosphonic
acid diethyl ester (1.06 g; 2.26 mmol) in CH)Cl, (10 mL) was added
bromotrimethylsilane (2.38 ml; 18.06 mmol) and the reaction mixture was stirred at

25 RT overnight. Subsequently the mixture was concentrated in vacuo, redissolved in
MeOH (10 mL), and stirred for 2 hours at RT. The resulting mixture was concentrated
in vacuo and treated with iPr,O. The precipitate was collected by filtration and dried
under vacuum to give {3-[2-(4-Octyloxy-phenyl)-morpholin-4-yl]-propyl}-phosphonic
acid (0.82 g; 69.8%) 'H NMR (400 MHz, DMSO-d6) § ppm 0.75 (t, 3 H) 1.06 - 1.25

30 (m8H)1.24-135(m,2H)1.42-1.68(m,4 H)1.73-1.94 (m, 2 H) 2.83 - 3.04 (m,
2H)3.10(t, 2 H) 3.37 (d, J=12.04 Hz, 1 H) 3.43 (d, J=12.04 Hz, 1 H) 3.72 - 3.91 (m,
3 H) 4.04 (d, J=12.34 Hz, 1 H) 4.64 (d, J=10.83 Hz, 1 H) 6.83 (d, J=8.43 Hz, 2 H)
7.20 (d, J=8.43 Hz, 2 H).

35  The following compounds were obtained according to a similar manner:
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Compound 137; {2-[2-(4-Octyloxy-phenyl)-morpholin-4-yl]-ethyl}-phosphonic
acid "H NMR (400 MHz, DMSO-ds) & ppm 0.79 - 0.90 (m, 3 H) 1.15 - 1.45 (m, 9 H)
1.62-1.74 (m,2H)2.04-2.20 (m,2H)3.03-3.23 (m, 2 H) 3.25-3.39 (m, 2 H) 3.57
(d, J=11.74 Hz, 1 H) 3.67 (d, J=12.04 Hz, 1 H) 3.84 - 3.99 (m, 3 H) 4.09 - 4.22 (m, 1
5 H)4.72(d, J=10.53 Hz, 1 H) 6.94 (d, J=8.43 Hz, 2 H) 7.29 (d, J=8.73 Hz, 2 H).

Compound 146; (3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-pro-
pyl)-phosphonic acid; 'H NMR (400 MHz, DMSO-ds) & ppm 1.57 — 1.69 (m, 2 H)
1.86 — 2.00 (m, 2H) 3.05 - 3.27 (m, 4 H) 3.47 - 3.65 (m, 2 H) 3.90 (d, J=12.8 Hz, 1 H)
418 (d, J=12.8 Hz 1 H) 4.72 (d, J=10.9 Hz, 1 H) 5.24 (s, 2H) 7.11 (d, J=8.6 Hz, 2 H)

10 7.37 (d, J=8.6 Hz, 2 H) 7.45 — 7.52 (m, 1H) 7.58 (d, J=8.3 Hz, 2H) 9.80 -10.20 (bs,
1H).

Method J:
15 Compound 138; Phosphoric acid mono-{2-[2-(4-octyloxy-phenyl)-morpholin-4-

yl]-ethyl} ester : A solution of phosphoric acid di-tert-butyl ester 2-[2-(4-octyloxy-
phenyl)-morpholin-4-yl]-ethyl ester (0.69 g; 1.31 mmol) in TFA (3 mL) and CH,ClI, (3
mL) was stirred at RT for 1 hour. Subsequently, the reaction mixture was
concentrated in vacuo and the residue treated with iPr,O. The precipitate was
20  collected by filtration and dried in vacuo overnight to afford phosphoric acid mono-{2-
[2-(4-octyloxy-phenyl)-morpholin-4-yl]-ethyl} ester trifluoroacetic acid salt (0.42 g) 1H
NMR (400 MHz, DMSO-ds) 6 ppm 0.63 - 0.79 (m, 3 H) 0.98 - 1.32 (m, 9 H) 1.45 -
1.58(m,2H)2.86-3.07(m,2H)3.13-3.28 (m, 2H) 3.29-3.47 (m, 2 H) 3.68 - 3.83
(m, 3 H)3.89-4.06 (m, 3 H)4.57 (d, /=10.53 Hz, 1 H) 6.77 (d, J=8.43 Hz, 2 H) 7.10
25 (d, J=8.43 Hz, 2 H).

Method K:
Compound 149; 2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-4-(1(2)H-tetrazol-5-
30  ylmethyl)-morpholine hydrochloride: To 2-[4-(2,6-dichloro-benzyloxy)-phenyl]-

morpholine hydrochloride (0.30 g; 0.80 mmol) was added 2 M aqueous NaOH and
EtOAc. The layers were separated and the organic layer was dried (Na,SO,), filtered,
and concentrated in vacuo. The obtained 2-[4-(2,6-dichloro-benzyloxy)-phenyl]-
morpholine was mixed with Nal (24.0 mg; 0.16 mmol), 5-chloromethyl-1(2)H-tetrazole
35 (0.1 g; 0.96 mmol), K,CO; (0.33 g; 2.40 mmol), and CH3CN (10 mL) in a closed

pyrex bottle. The resulting mixture was heated at 100°C, overnight. After cooling to
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RT the mixture was concentrated in vacuo, and the residue was purified by column
chromatography (SiO;, EtOAc:MeOH 1:1) to afford 2-[4-(2,6-dichloro-benzyloxy)-
phenyl]-4-(1(2)H-tetrazol-5-ylmethyl)-morpholine The free base was dissolved in a
4M solution of HCI in 1,4-dioxane (4 mL, 16 mmol) and stirred at RT, for one hour.
5 Subsequently the mixture was concentrated in vacuo and the residue treated with
iPr,0. The precipitate was collected by filtration and dried under vacuum to afford 2-
[4-(2,6-Dichloro-benzyloxy)-phenyl]-4-(1(2)H-tetrazol-5-ylmethyl)-morpholine
hydrochloride (0.13 g). 1H NMR (400 MHz, DMSO-ds) 6 ppm 1.96 (t, J=10.9 Hz, 1 H)
213-221(m,1H)2.73-2.79(m, 1 H)2.84-290 (m, 1 H)3.55-3.64 (m, 3 H) 3.84
10 -3.91(m, 1 H)4.34-439 (m,1H)5.21 (s, 2 H)7.00 (d, J=8.6 Hz, 2 H) 7.24 (d,
J=8.6 Hz,2H)7.44 -7.50 (m, 1 H) 7.56 (d, J=8.3 Hz, 2 H).

Method L:
15 Compound 228; 2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-4-[2-(2H-tetrazol-5-yl)-
ethyl]-morpholine hydrochloride: To a solution of 3-{2-[4-(2,6-dichloro-benzyloxy)-

phenyl]-morpholin-4-yl}-propionitrile (0.30 g; 0.77 mmol) in xylene (10 mL) was added
tributyltin chloride (0.46 mL; 1.7 mmol) and NaN3; (110 mg; 1.7 mmol). The resulting
mixture was heated at 120°C for two days. After cooling to RT the mixture was

20 treated with methanol (10 mL) and concentrated in vacuo. The residue was purified
by column chromatography (EtOAc:methanol 90:10 to 50:50) to afford 2-[4-(2,6-
dichloro-benzyloxy)-phenyl]-4-[2-(2H-tetrazol-5-yl)-ethyl]-morpholine as the free base
(0.30 g), The free base was treated with a solution of HCI in 1,4-dioxane, after stirring
at RT for 4 hours, the salt precipitated. The salt was collected by filtration, washed

25  with Et,0O and dried in vacuo to afford 2-[4-(2,6-dichloro-benzyloxy)-phenyl]-4-[2-(2H-
tetrazol-5-yl)-ethyl]-morpholine hydrochloride (0.30 g). "H NMR (400 MHz, DMSO-d)
o ppm 3.15-3.29 (m, 2 H) 3.53 - 3.75 (m, 6 H) 4.06 - 4.22 (m, 2 H) 4.94 (d, J=11.0
Hz, 1 H) 5.24 (s, 2 H) 7.11 (d, J=8.6 Hz, 2 H) 7.36 (d, J=8.6 Hz, 2 H) 7.45 - 7.52 (m,
1H)7.58 (d, J=8.3 Hz, 2 H) 12.31 (bs, 1 H).

30

Method M:
Compound 229; 3-{2-[4-(2,6-Dichloro-benzyloxy)-phenyl]-morpholin-4-yl}-2,2-di-

methyl-propionic acid: To a suspension of 3-{2-[4-(2,6-dichloro-benzyloxy)-phenyl]-

35  morpholin-4-yl}-2,2-dimethyl-propionic acid methyl ester (1.05 g; 2.32 mmol) in THF
(21 mL) and water (5.25 ml) was added LiOH (111.2 mg; 4.64 mmol).The resulting
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mixture was stirred for two days at 50°C. After cooling to RT the reaction mixture was
neutralized (pH 7) with 1M aqueous HCI (4.64 mL), diluted with water (50 mL)-and
extracted with CH,Cl, (3 X 50 mL). The combined organic layers were dried
(Na,SQ,), filtered and concentrated in vacuo. The solid residue was triturated with
5 'Pr,O (10 mL) and collected by filtration to afford 3-{2-[4-(2,6-dichloro-benzyloxy)-
phenyl]-morpholin-4-yl}-2,2-dimethyl-propionic acid (0.72 g) as a white powder.
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§5. PHARMACEUTICAL FORMULATION

A suitable example of a pharmaceutical composition according to the present
invention is presented below.

A tablet was produced via direct compression having to the following composition:

compound function amount

compound 34b active pharmaceutical 04-6%
ingredient

Ac-di-Sol® (= sodium disintegrant 3 %

crosscarmellose)

PRUV® (= sodium stearyl fumarate) | lubricant 2%

Aerosil® (=silica) glidant 2%

MCC (=micro cristalline cellulose) filler 30 %

lactose monohydrate DCL 15 filler rest

Tablet strengths: 2, 10 and 30 mg of compound 34b / unit. Tablet weight: 500 mg.

§6. PHARMACOLOGICAL TESTS & DATA

In vitro functional activity (agonism) on human S1P5 receptors

The CHO-human-S1P5-Aeqorin assay was bought from Euroscreen, Brussels
(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 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, CO; and light (Amax
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 range, and 3 independent experiments were performed in single

point’'s measurements.
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t abl et was produced via direct corrpressi on havi ng to the fol |l ow ng

conposi ti gon ound fupc n (} 34b | ve pharnmaceuti cal
i ngr edi enf b’t@%n.ﬁ%t'gﬂ%?cg\"t%gq lnjs"C %58%%@' 35@83 Y1 ose) disintegrant 3
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apo-Aegorin and Ga16 protein was transfected in CHO K1 cell-line.
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
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, CO, and light (Amax 469nm). This
luminescent response is dependent on the agonist concentration. Luminescence is
measured using the MicroBeta Jet (Perkin Elmer). Agonistic effects of compounds
15 are expressed as pECsp. 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 S1P1 receptors
20  The CHO-K1-Human S1P1-c-AMP assay was performed at Euroscreenfast, Brussels
(Euroscreen, Human S1P1 coupling Gy, (Edg1) receptor, catalog n°: FAST-0197C,
December 2009).
Recombinant CHO-K1 cells expressing human S1P1, grown to mid-log Phase in
culture media without antibiotics, detached, centrifuged and re-suspended. For
25  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).
Agonistic effects of compounds are expressed as a percentage of the activity of the
30 reference compound at its EC499 concentration, ECs, is calculated and results are
reported as pECs,. Compounds were tested at a 10 points half log concentration

range duplicated in 1 experiment.
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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 successive runs. This sequential procedure relies on working memory and is
5 sensitive 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 dysfunction in mice. A strain comparison and lesion study. Behav Brain
10 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” trials. The animal was considered as entering one of the arms of the maze
15  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 memory performance. Compound 34b was administrated p.o. for 21 days
20  prior the T-maze assay and on the day of the T-maze at t = -30 min. It was shown
that compound 34b at a dose of 10 mg/kg/day reversed the age-related cognitive
decline in the 12-month old C57BL6J mice with 100%. Thus, treated 12 month old
mice were identical in their performance as 2 months old vehicle-treated mice.
Conclusion: compounds of the present invention have a positive effect on age-related

25  cognitive decline.
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A {thioymorpholine derivative of the formula {))

wherein

R1is selecled from

cyano,
{2-4CYalkynyl,

(1-4Clalkyl,

{3-6C)cycloalkyt,

{4-8Cleycloalkenyl,

{6-8Cibicycloalkyl, (8-10C)bicyelic group, each optionally substiluted with {1-4C)alky),

phenyl, biphenyl, naphthy!, each optionally subslituted with one or more substituents independenlly selected
from halogen, {1-4C)alkyl oplionally substituted with one or more fluora atoms, {2-4CJalkynyl, {1-4Clalkoxy
oplianally substituted with one or more fluore atoms, amine, di{1-4C)alkylamino, -50.+(1-4Calkyl. -CO-{1-
AC)atkyl, -CO-0-{1-4Chalkyl, -N H-CO-(1-4C)alkyl and {3-8C)cycloalkyl,

phenyl substituted with phenoxy, benzyl, benzyloxy. phenylelhyl or monocyclic helerocyele, each optionally
substifuted with {1-4C)alkyl,

monccychic heterocyele optionally subslitiled with halogen, {1-4Calkyl or with phenyl oplionally substituted
with {1-4C)alky),

and

bicyciic heterocycle optionally substituted with (1-4Catkyl:

A is selected from -CO-O-, -0-CO-, -NH-CO-, -CO-NH-, -C=C-, -CCH4-0- and the linking group Y-{CH,},-X-
wherein

Y is altached to R1 and selected from a bond, -O-, -8-, -80-, -804, -CH,-0O-, -CC-, -0-CO-, -CO-0-, -CO-
NH-, -NH-CQ-, -C=C- and -C=C-,

115 an

Integer from 110 10; and

X is allached 10 the phenylene / pyridy! group and selected from a bond, -O-, -8-, -80-, -804, -NH-_ -CO-,

fing structure € oplionally contains one nitrogen atom;
R2 is H, (1-4C)aikyl optionally substitvled with one or more fluora atoms, (1-4C)atkoxy optionatly subsliiuted
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with ene or more fluoto atoms, or halogen; and

R3 is{1-4C)atkylena-R3 wherein the alkylene group may be subsiituled with {CH,), to form a cyclopropy! moiely
ar one or iwo halogen atoms, or R3 is i3 (3-6C)cycloalkylene-R5 or -CO-CH,-RS, wherein RS is -OH, - FO4H,.
-OP04Hs, -COOH, -COO(1-4C)alky! o7 tetrazol-5-yi;

R4 is H or (1-4C)aikyl:

RG s one or more substiluents independently selected from H, {1-4C)alkyl or oxo;

Wis -0-,-5-, -50- or -80,-;

or a pharmaceutically acceplable salt, a sclvate or hydrale thereof, with.thee proviso that the derivative of formuta
{1} is not 2-(4-gthylphenyl)-4-morpholincethano!, 4-[4-(2-hydroxyethyl)-2-marpholinyllbenzeneacelonirila or 3-
methyl-2-{4-{phenyimethoxy)phenyl}-4-morpholinoethanot hydrochioride.

The compound of ciaim 1, wherein the ring structure B is phenyiene.

The compound of claim 1 or 2, having the struclure {11}

RO ’R3

N
O
R4 w-—/ R6

The compolind of any one of claims 1 o 3, wherein R3 is sefected from -{CH.),-OH, -CH,-COOH, -(CH,j,-COOH,
{Ch4)4-CO0H, ~CHy-CHCH - COOH, -CH3C{CH4),-CO0H, -CHCHyCH,.COOH, -CH,-CFs -COOH, -CO-
CH-COOH, 13-cyclobulylene-COOH. «(CHj)pPOyH,, -[CN3)3-POsH,, {CH)-OPO4H,,  -{CHy)y-OFC4H,,
-CHo-lelrazob-5-yl, -{CHp)p-telrazol-5-yl and -{CHpls-telrazol-5-yi;

and W is -O- or -5-,

(I1).

The compound of any ong of claims 1 to 4, wherein R2 is H, methyl, methoxy, {rifucromelnyl, diftuoromethyl,
rifluoromethoxy, difluoromethoxy, Clar F; and R4 is H or methyl,

The compound of any one of claims 1o 5, wherein A is selected from -CO-O-, -NH-CO- -CQ-NH-, -C=C-, -CCH4-O-
and the tinking group -Y-{CHy),-X- wherein Y is allached {0 R1 and seélected from a bond, -O-, -804y, -C-ip-0-,
-CQ-, -CO-0-, - NH-CO-, -C=C- and -C=C-; nis an integer from 1 io 7; and X is attached to the phenviene ¢ pyridyl
group and selected from a bond, -O-, -S- and -NH,

The compound of any ane of claims 1 to 8, wherein R1 is selecled from cyano, ethynyl, (1-4C)alkyl, cyclapentyl,
cyclohexyl, cyclohexenyl,

G.6-dimethyl-bicycio]3. 1. 1]hept-2-yl, indany! optionally substituled with melhyl, biphenyl, naphthyi,

phenyl optlonally substiluled with one, two or three substituents independently sefected from chioro, Buoro, bromao,
{1-4Clalkyl, (2-4C)alkynyl, (1-4C)aikoxy. dimethylamino, Wiftuoromethyl, trifucromethoxy and {3-8C)cycloaikyl,
phenyl manosubstituted with phenoxy, benzyl, benzyloxy, phenylethyl, pyrazolyl or lriazolyl,

pyrazolyi, thiazolyl, oxadiazolyl, hienyl, tetrahydrofuranyl, pyridinyl, telrahydro-pyranyl, each optionally substituted
with chlaro, {1-4C)alkyt or phenyl substiluted with {1-dChalkyl, and

inctolyl, imidazopyridinyl, dinydrabenzofuranyl and benzdioxanyl, each aplionally substituled with {1-4C)alkyl,

The compound of ¢laim 7, wherein R1 is selected from (1-4C)alkyl, cyclopentyl, cyclohexyl, pyridinyl and rhenyl,
wherein the lalter hwao groups are optionally substituted with one or two substiluents independently selected from
chioro, fuoro, bromao, (1-4Chalkyl, (1-4C)atkoxy and triflucromethyl,

The compound of tlaim 8, wherein R1 is selected from {1-4C)alkyl and dichloraphenyl.

The compound of claim 1, having the structure (B), wherein R1 is 2,6-dichlorophenyl;, A is the linking group
-Y-{CHy)-X=, wherein Y is eitached to R1 and is 2 bond, nis 1and X is allached to the phenylene group and is -O-;
the ring siruclure B is phenylene: R2Z is H; R3 is -(CH,),-CO0H and R4 is H.

The compotind of claim 1, having the siructure {1}, wherein RY is (1-4Calkyl; A is the linking group -Y-{CH), -X-,
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wharein Y is allached 1o R1 and is a bond, n is an integer selecled from 1 to 6 and X Is altached to the phenylene
group and is -O- or a bond: the ring struclute B is phenylene, R2 is H; R3 is selecled from -(CH,},-COOH,
{CHy}3CO0H,  -CHpCHCH-COOH,  -CH-C{CH.,-CO0H,  -CHCH..CH,-C OO0H,  ~(CHpl- PO4H,,
(CH3}5-POgH, and ~{CH,),-OPO4H,; and Rd is H.

The compound of claim 13, wherein R1 and -(CHy),~ logether are a linear oclyl group, X is -0~ and R3 is
-{CHy)p-POsH,,

The compound of claim 1, selected from
{3-(2-{d-{benzyloxy}-phenyl-morpholin-4-yij-proplonic acid,
3-§2-[4-(B-Methyl-imidazo[1,2-a)pyridin-2-yimethoxy)- phenyl]-morphalin-4-yil-propionic acid
3-{2-{4-[3-{2-PropyHhizzol-5-yloxy)-propoxy]-phenyl}-mor pholin-4-yl)-propionic acid,
3-{2-[4-(2-Benzyloxy-ethoxy)-phenyl}-morpholin-d4-yi}-prapionic acid,
3-{2-14-(2-Fhenoxy-ethoxy)-phenyll-morpholin-4-y(}-propianic acld,
3-[2-(4-Hex-5-ynyloxy-phenyl)-morpholin-4-yl]-propicnic acid,
3-{2-[4-(4-Aceloxy-butoxy}-phenyl]-morpholin-4-yi}-propionic acid,
3-(2-{4-[34{4-Flucro-phenoxy)-propoxy-phenyl-morpholin-4-yi}-prapionic acid,
3-(2-{4-[2-{Naphthaten-2-yioxy)-ethoxy]-phenyll-marpholin-4-yi)-propionic acid,
3-[2-{4-Phenylcerbamoylmethoxy-phenyl-morpholin-4-yl}-prapionic acid,
3-{2-{4-{4-Pyrazoi-1-yl-benzyloxy}-phenyl]-marpholin-4-yl}-propionic acid,
3-{2-[4-{1-Mathyl- 1H-pyrazok 3-yimathoxy}-phenyll-morpholin-4-y}-propionic agid,
3-{2-[4-{¢-Chloro-benzyloxy}-phenyl}-morpholin-4-yi}-propionic acid,
3-{2-[4-{8-Cyano-hexyloxy)-phenyll-morpholin-4-yl}-propionic acid,
3-12-(4-Phenethyloxy-phenyi}-morpholin-4-yi}-propianic acid,
3-{2-14-(3-Phenyl-propoxy)-phenyl]-morphotin-4-yl}-propionic acid,
3-{2-[4-(3-Benzyloxy-propoxry)-phenyl]-morpholin-4-yi}-propionic acid,
3-{2-]4-{7-Methoxy-heptyloxy)-phanyl}l-marpholin-4-yi-propionic acid,
3-(2-{4-[3-{4-terl-Butyl-phenyl)-[1.2 4Joxadiazol-5-yimethoxyl-phenyl}-morpholin-d-yl}-propionic acid,
3-{2-[4-(5-0Oxo-hexyloxy)-phenyl}-morpholin-4-yi}y-propionic acid,
3-{2-{4-(4-Phenyl-butoxy)-phenyil-marphalin-4-yll-propicnic acid,
3-{2-[4-(3-Methoxy-benzyloxy)-phenyl]-morpholin.4.ylj-propionic acid,
3-{2-[4-(2-Chloro-benzyloxy)-phenyl}-maorpholin-4-yl-propionic acid,
3-[2-(4-Cyclohexylmethoxy-phenyl)-morpholin-4-yi)-propionic acid,
3-{2-[4-{2-Benzenesulfenyl-ethoxy}-phenyll-morgholin-4-yi-propionic acid,
3-4{2-[4-{3-Phenoxy-propoxy}-phenyil-marpholin-4-yii-ptopionic acid,

3-{2-(4-(4-{1.2 4] Triazcl-1-yi-benzyloxy)-phenyll-morpholin-4-yi}-prapionic acid,

3-{2- [4-(2,3-Dihydro-benzofuran-2-yimethoxy)-phenyl}-morpholin-4-yi}-propionic acid,
3-{2-[4-(2-Biphenyl-4-yl-2-oxo-ethoxy)-pheayl}-marpholin-4-yi}-propionic acid,
3-{2-[4-(4-Phenoxy-butoxy)-phenyl]-morphotin-4-yl}-propionic acid,
3-{2-[4-{2-Oxo-2-phenylk-ethoxy)-phenyll-mor pholin-4-yl}-propionic acid,
3-{2-{4-(3-Chloro-benzyloxy}-phenyl]-morpholin-4-yl}-propionic acid,
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3-(2-{4-[2-(1H-indol-3-yi)-ethaxy]-phenyl}-morpholin-4-yli-propienic acid.
3-{2-[4-(2 B-Dichloro-benzyioxy)-phenyl]l-morpholin-d-yl}-propionic acid,
{+}-3-{2-{4-(2,6-Dichloro-benzyioxy)-phenyl]-morphoiin-4-yi-propicnic acid,
{-}-3-{2-{4-(2,8-Dichlara-benzyloxy)-phenyil-morpholin-4-yl}-propionic acid,
3-(2-(4-Octlyl-phenyl)}-morpholin-4-yl)-propionic acid,
4-42-(4-Cctyl-phenyl}-morpholin-4-yi]-bulyric agid,
3-{2-{4-Hexyloxy-phenyl)-morpholin-4-yll-propionic acid,
4-[2-{4-Hexyloxy-phenyl)-morpholin-4-yi}-butyric acid,
3-[2-{4-Heptyloxy-phenyl)-morpholin-4-y[)- propionic acid,
4-{2-{d-Heplyloxy-phenyi-morpholin-4-yll-budyric acid,
3-{2-{4-Octyloxy-phenyl)-morpholin-4-yl)-propionic scid,
{+1-3-12-(4-Octyloxy-phenyl}-morphoiin-4-yl}-propionic acid,
{~}-3-{2-(4-Octyloxy-phenyl)-morpholin-4-yl}-propionic acid,
4-[2-(4-Oclyloxy-phenyl}-morpholin-4-yl]-butyric acid,
2.2-Dimeihyl-3-(2~(4-octyloxy-phenyl)-marpholin-4-yl)-propianic acid,
3-[2-(4-octyloxy-phenyi}-morphalin-4-yi]-butyric acid,
2-Mathyl-3.[2-(4-octyloxy-phenyl}-marpholin-d-yl}-propionic acid,

2-{2-4-{2-Chloro-6-fluorobenzyloxy)-phenyil-morphalin-4-yl}-propionic acid,
3-{2-]4-2-Trifluoromethyl-benzyloxy)-phenyll-morpholin-4-yl}-sropionic acid,

342-14.(2 6-Difluoro-benzyloxy)-phenyil-morpholin-4-yl}-propionic acid,
3-{2-[4-{3-Trifiuoromethyl-henzyloxy)-phenytl-morpholin-d-yl}-propionic acid ,
3-{2-[4-(2 6-Dimethyl-benzyioxy)-phenyi]-morpholin-4-yi}-propionic acid.
3-{2-[4-{3.5-Dichloro-pyridin-4-yimethoxy)-phenyl}-morphoiin-4-yi}-propionic acid,
3-{2-[4-(2.4-Dichloro-pyridin-3-yimethoxy)-pheryl]-morpholin-4-yl}-propionic acid,
3-{2-[4-(2 6-Dichioro-phenylcarbamoyl)-phenyl}-morphalin-4-yii-propionic acid,
3-{2-[4-(2.6-Dichlaro-phenoxymethyl}- phenyll-morphotin-4-yi}-propionic acid,
3-(2-{4-[2-2.6-Dichloro-phenyl)-vinyil-phenyl}:morpholin-4-yi)-propionic acid,
3-{2-{4-Phanethyl-phenyh-morpholin-4-ylj-propionic acid,

3-{2-[4-(2 6-Dichloro-benzylamino)-phenyl]l-morphatin-4-yi}-propionic acid,
3-{2-{4-(2,6-Dichloro-benzoytamino)-phenyi} morpholin-4-yi}-propionic acid,
3-{2-14-(2.6-Dichloro-benzvioxy)- phenyl}-2-methyl-morpholin-4-yi}-propionic acid,
3-{2-4-{2-Chloro-6-flucro-benzyloxy)-phenyl]-2-methyl-morpholin-4-yi}-propienic acid,
3-{2-{4-{2-Tritluoromethykbenzyloxy)-phenyi]-Z-methyl-mor pholin-4-yl}-propionic agid,
3-[2-Melhyl-2-{4-octyloxy-phenvi)-morpholin-4-yi]-propionic acid,
4-{2-{4-(2,8-Dichloro-benzyloxy)-phenyl}-morpholin-d-y|}-bulyric acid,
3-(2-{4-[1-(2.8-Dichloro-phenyl)-elhoxy]-phenyil-morpholin-4-yi-propionic acld,
3-{2-{d-[2-(2,8-Dichiora-phenyl)-ethyl}-phenyl}-morpholin-4-yl}-propionic acid,
3-{2-[3-Methoxy-4-{2-Iriffuoromethyl-benzyioxy}-phenyll-morpholin-4-yi}-propionic ackd,
3-{2-[4-{2-Chioro-8-fluoro-benzyloxy)-3-methoky-phenyil-morpholin-4-yi}-propionic acig,
3-{2-[4-(2 6-Dichloro-benzyloxy)- 3-tnethoxy-phenyll-morpholin-4-vij-propionic acid,
3-{2-[4-[3-Methoxy-benzyloxy)-2-methytphenyl]-morpholin-4-yi}-prapionic acid,
3-{2-[4-(5-Bromo-2-methoxy-benzyloxy}-2-methyl-phenyll-meorpholin-d-yi}-propionic acid,
3-{2-[4-(2.4-Dichloro-benzylory)-2-methyl-phenyl}-morpholin-d-yl}-propionic acid,
3-{2-[4-(2 3-Dimethoxy-benzyloxy)-2-methyl-phenyll-marpholin-4-yik-propionic acid,
3-[2-{4-Cyclopentylmelhoxy-2-methyl-phepyl)-morpholin-d-yi]-propionic acid,
3-{2-[4-{2.5-Dichloro-benzyloxy)- 2-methyi-phenyl)-morpholin-4-yi}-propionic acid,
3-{2-[2-Melhyl-4-{pyridin-3-yimethoxy)-phenyl}-morpholin-4-yl}-propionic acid,
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3-{2-12-\Methyl-4-(naphthalen-2-yimathoxy)-phenyll-morpholin-4-yl}-propionic acid,
3-{2-[4-(Benzyioxy}-2-methyl-phenyl]-morphalin-4-yi}-propionic acid,
3-{2-14-(2-Methoxy-benzyloxy)-2-methyi-phenyil-morpholin-4-vl}-propicnic acid,
3-{2-[2-Methyl-4-(8-methyl-pyridin-2-yimethoxy}-phenyll-mer pholin-4-yi}-propionic acid,
3-{2-[4-(2-Chloro-benzyloxy)-2-methyl-pheayl]-morpholin-4-vl}-propionic acid,
3-{2-[4-(2 5-Dimethoxy-benzyloxy)-2-methyl-phenyl}-morpholin-4-yi}-propionic acid,
3-{2-[4-(2-Bromo-benzyloxy)-2-methyl-phenyl]-morpholin-4-yl}-propionic acid,
3-{2-[2-Methyl-4-{2-methyl-banzyloxy)-phenyll-morpholin-4-yi}-propionic acid,
3-{2-]4-{6,6-Dimethyl-bicyeclo]3. 1.1)he pt-2-yimethaxy}-2-methyl-phenyll-morpholin-4-yl}-propionic acid,
3-{2-{4-{2-Chiaro-B-flugro-benzyloxy}-2-methyi-phenyl]l-morpholin-4-yi}-propionic acid,
3-{2-{4-{Biphenyl-2-yimethoxy)-2-methyl-phenyl}l-morpholin-4-yl}-proplonic acid,
3-{Z-[2-Methyi-4-(2-lrifluoramethyl-benzytoxy)-phenyil-morpholin-4-yl}-propionic acid,
3-{2-[4-(3,5-Oichloro-benzyloxy}-2-methyl-phenyil-morpholin-4-yi}-prapionic acid,
3-{2-{2-Methyt-4-{3-Friffuoromethyl-benzyloxy}-phenyil-morpholin-4-yl}-propionic acid,
3-12-[4-{4-Chloro-henzyloxy)-Z-methyi-phenyil-morpholin-4-yl-propionic acid,
3-{2-[4-(4-Isopropyl-benzyloxy)-2-methyl-phanyl}-morpholin-4-yi-propionic acid,
3-{2-{2-Methyl-4-(3-phenoxy-benzyloxy)-phenyli-morphofin-d-yi}-propionic acid,
3-{2-{4-(4-Methoxy-benzyloxy)-2-methyl-phenyll-morpholin-d-yi}-propionic acid,
3-(2-[2-Methyl-4-{2-phenethyl-benzyloxy)-phenyll-morpholin-4-yl}-propionic acid,
3-{2-14-(3 4-Dimethoxy-benzyloxy}-2-methyl-phenyl]-marpholin-4-yi}-progionpic acid,
3-{2-14-(3 5-Dimethyl-benzyloxy)-2-methyl-phenyl)-morpholin-4-yl}-propionic acid,
3-{2-14-{4-Benzyloxy-benzyloxy)-2-methyl-phenyl}-morpholin-4 -yi}-propionic acid,
3-{2-12-Methyl-4-(thiophen-2-yimelhoxy)-phenyl}-morpholin-d-yi}-proplonic acid,
3-{2-14-{3-Fluoro-benzyioxy)-2-melhyt-phenyll-morpholin-4-yi}-proplonic acid,
3-{2-[4-(3-Benzyloxy-benzyloxy)-2-methyi-phenyll-morpholin-4-yi}-propionic acid,
2.{2-[4-{4-Fluoro-benzyloxy-2-meihyl-phenyil-morphalin-4-yl}-propionic acid,
3-{2-]4-(Biphenyl-4-yimethoxy}-2-methyl-phenyll-morpholin-4-yi}-prepionic acid,
3-{2-{4-(2 3-Dihydro-benzo{1,4]dioxin-2-yimethoxy)-2-methyl-phenyll-morpholin-d-yl}-propionic acid,
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3.02-[2-Melhyk4-{pyridin-2-yimelhoxy}-phenyl]-morpholin-4-yi-propionic acid,
3-{2-[4-{4-Buloxy-benzyiony)-2-melhyl phenyll-morpholin-d-yi}-propionic anid,
3-[2-(4-Cyclohexyimethoxy-2-methyl-phenyl)-morphotin-d-y(- propionic acid,
3-{2-[2-Melhyl-4-{tetrahydro-furan-2-yimethoxy}-phenyl]-morpholin-4-yil-propionic acid,
3{2-12-Melhyl-4-(3-methyl-benzyioxyl-phenyll-morpholin-4-yl}-propionic acid.
3-{2-]4-(2 3-Dilluoro-benzyloxy)-2-methyl-phenyl]-morpholin-4-yf}-propionic acid,
3-{2-[2-Methyl-4-{4-Triflucromethoxy-benzyloxy)-phenyl]-morpholin-3-yii-propionic acid,
3-{2-{4-[3-Chioro-benzyloxy)-2-methyl-phenyl}l-morpholin-4-yi}-propionit acid,
3-(2-{2-Methyi-4-{letrahydro-pyran-2-yimethoxy)-phenyil-morpholin-4-yi}- propionic acid,
3{2-2-Melhyl-4-(4-Irifluaromethyl-benzyloxy)- phenyil-morphalin-4-yi-propionic acid,
3-12-14-{3 A-Difluoro-benzyloxy)-2-methyl-phenyl}l- morpholin-4-yf}-propionic acid,
3-{2-[2-Methyi-4-(2 3, 4-rimelhoxy-benzyloxy}-phenyl-morpholin-d-yl}-propionic acid,
3.{2.[4-{Cyclohex-3-enyimethoxy)-2-melhyl-phenyl]-morpholin-4-yi}-propionic acid,
3{2-[4-(4-Bulyl-henzyloxy)-2-methyl-phenyll-morpholin-4-yl}-propionic acid
3-{2-[2-Methyl-4-(4-methy)-benzyloxy)-phenyil-morgbolin-4-yi}-propicnic acid,
3-{2-{4-(3-Dimelhylamino-benzyloxy}-2-methyl-phenyll-merpholin-4-yl}-propionic acid,
3-{292-Melhyl4-{pyridin-4-yimethoxy)-phenyll-morpholin-4-yl}-propionic acid,
3-{2-{4-{2-lodo-benzyloxy)-2-methyl-phenyl}-morphotin-4-y}- propionic acid,
3-{2-[4-(3,5-Dimethoxy-benzyioxy)-2-methyl-phenyl-morpholin-d-yi-propionic acid,
3-{2-{4-(2 4-Diflucra-benzyloxy)-2-methyl-phenyil-marpholin-4-yt}-propienic acid,
3-{2-12-Methyl-4-{2 4 S-rimethoxy-benzyloxy)-phanyi]-morpholin-4-yl}-propicnic acid,
3-{2-{4-{3-Bromo-benzyioxy-2-mathyl-phenyil-morpholin-4-yl}-propionic acid,
3-{2-{4-{4-Bromo-benzyloxy)-2-methyl-phenyik-morpholin-4-yl-propionic acid,
3-{2-[4-({4-tert-Butyl-benzyloxy)-2-melhyi-phenyl]-morphalin-4-yi}-propionic acid,
3-{2-[4-{2,5-Dilluoro-benzyloxy)-2-melhyl-phenyl}-morphaiin-4-yi}-propionic acid,
3-{2-[2-Melhyl-4-(tetrahydre-furan-3-yimethoxy-phenyll-morpholin-4-yi}-proptonic acid,
3-{2-[4-(2.8-Dichloro-benzyloxy)-2-methyl-pheny!]-morpholin-4-yl}-propionic acid,
3-{2-[4-(2.8-Dichicro-benzyloxy)-3-trifluoromethyl-phenyl}-mor pholin-4-yi}-propionic acid,
{2-14-(2 6-Dichloro-benzyloxy)-phenyil-morpholin-4-yil-acetic acid,
3-[2-(4-Octyloxy-phenyi-morpholin-4-yl}-3-oxo-propionic acid,
2,2-Difluoro-3-[2-{4-octyloxy-phenyl}-morpholin-4-yli-propionic acid,
2-[2-(4-Getyloxy-phenyl}-morpholin-4-ylj-ethanol,
2-{2-14-(2,6-Dichloro-benzyloxy}-phenyl]-morpholin-4-yi}-ethanoc,
{3~[2-{4-Oclyloxy-phenyl}-morphotin-4-yl]-propyi}-phosphonic acid.
{2-[2-(4-Oclyloxy-phenyh-morpholin-4-yl]-ethyth-phosphanic acid,

Phosphoric acid mono-{2-[2-{4-octyloxy-pheny-morpholin-4-yll-ethyi} ester,
3-{2-{4-12.8-Dichlcro-benzyloxy-phenyl}-morpholin-4-y(}-2-methyl-propionic acid,
3-12-{4-(2 6-Dichloro-benzyloxy}-phenyl}-morpholin-4-yI}-butyric acid,

Phosphoric acid mono-{2-{2-[4-(2.8-¢lichloro-benzyloxy)-phenyl-morpholin-4-yi}-ethyl) estes,
3-{2-{3-Melhyi-4-(2-trifluoromethyl-benzyloxy)-phenyt}-morpholin-4-yi}-propionic ackl,
3-{2-[4-(2-Chilore-6-flugro-henzyioxy)-3-methyl-phenyl]-morpholin-4-yil-propionic acid,
3-{2-14-(2.6-Dichioro-benzyloxy)-3-methyl-phenyl}-morpholin-4-yl}-propionic acid,
3-{2-{4-12,3-Dichioro-benzyloxy}-phenyl]-morpholin-4-yl}-propionic agid,
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3-{2-{4-(2-Chioro-6-methyl-benzyioxy)-phenyll-morpholin-4-yl}-propionic acid,
3-{2-14-(2-Chloro-5-methyl-benzyioxy)-phenyll-morpholin-4-y-propionic acid,
3-{2-14-{2-Chioro-5-etlyl-benzyloxy)-phenyll-marpholin-d-yll-propionic acid,
3-{2-[4-{2-Chlore-b-progyl-benzyloxy-phenyilnorpholin-4-yil-proplonie acld,.
3-{2-]4-(2-Chloro-5-isoprapyl-benzyloxy)-phenyl]-morpholin-d-yt}-propionic acid,
3-{2-{4-(2 4, 6-Trichloro-benzyloxy-phenyll-morpholin-4-ylj-proplonic acid,
3-{2-[4-(2,6-Dichloro-4-trifluoromethyl-benzyloxy}-phenyl]-tnorpholin-d-yil-propionic acid,
3{2-[4-(2 B-Dichloro-&-indo-benzyloxy)-phenyil-morpholin-4-yl}-propionic acid,
3-{2-{4-{3-(2-Fluore-phenyl)-propoxyl-phenyl}-morpholin-4-yi)-propionic acid,
3-{2-{4-{2 6-Dichloro-4-ethyl-benzyloxy)-phenylj-morphotin-4-yi}-propionic acid,
3-{2-[4-(2 6-Dichinra-4-methyl-benzyloxy)-phenyil-morphalin-4-yl}.propionic acid,
3-[2-{4-Benzyloxy-phenyl)-5-oxo-morpholin-4-yi)-propionic acid,
3-2-14-{2.8-Dichloro-benzyloxy)-phenyl]-5-axo-morpholin-4-yi}-propionic acid,
3-{2-{4-Oclyloxy-phenyl)-5-oxo-morpholin-d-yl]-propionic acid,
3-(2-{4-13-(2-Trilluoromethyl-phenyl}-propoxyl-phenyll-morpholin-4-yi)-propionic acid,
3-(2-{4-[3-(2-Chloro-B-flucro-phenyl)-propoxyl-phenyl}-mor pholin-4-vl)-propionic acid.
3-(2-(4-[3-(2,8-Dichloro-phenyl)- propoxy]-phenyi}-morpholin-4-yi)-propionic acid,
3-(2-{4-[3-{4-Chloro-phenyl}-propoxyl-phenyi-merpholin-4-yly-propionic acid,
3-(2-{4-[3-(2-Chloro-phenyl}-propoxyl-phenyl}-morpholin-4-yi}-progionic acid,
3-(2-{4-13-(2,3-Difluore-phenyl)-propoxy}-phenyl}-morphotin-d-yl)-propionic acid,
3-{2-[3-Chloro-4-(2,6-dichloro-benzyloxy)-phenyi]-morpholin-4-yl}-propionic acid,
3-{2-{3-Chioro-4-(2-chioro-6-flucra-henzyloxy)-phenyl]-morpholin-4-yl}-propionic acid,
3-{243-Chioro-4-(2-trifluoromethyl-benzyloxy)-phenyll-morpholin-4-yl}-proplonic acid,
3-{2-14-(2-Chiorp-6-fluoro-benzyloxy }-2-llucra-phenyl}-morpholin-4-yh-propionic acid,
3-{2-14-(2,6-Dichlora-benzyloxy)- 2-llugra-phenyi}- morpholin-4-yi}-propionic acid,
3-{2-{2-Fluoro-4-(2-rifuaromethyl-benzyloxy)-phenyll-morpholin-d-yl}-propionic acid,
3-{2-{4-(2,8-Dichloro-3-ethyl-benzyloxy)-phenyl}-morphelin-4-yl}-propionic acid,
3-{2-[4-(2-Chioro-G-sthyl-benzyloxy)-phenyli-morpholin-4-yl}-propionic acid.
3-{2-[4-(2-Chloro-6-isopropyl-benzyloxy)-phenyl}-morpholin-4-yi}-propionic acid,
3-{2-[4-(2-Chloro-8-cyclopropyl-benzyloxy)-phenyll-morpholin-4-yli}-proplonic acid,
3-{2-]4-{2-Chloro-B-isobutyl-benzyloxy)-phenyl]-morphotin-4-yl}-oroplonic acid,
3-{2-14-12.6-Bichloro-benzyloxy)- phanyi]-8,5-dimethyl-marphotin-4-yl}-propionic acid,
3-[5,5-Dimethyl-2-{4-octyloxy-phenyl)-morphiolin-4-yl]-propionic acid,
3-{2-14-(2.6-Dichloro-benzyloxy)-2-triflucromethyl-phenyll-mor pholin-4-yl}-propionic acid,
3-[2-{4-Octyloxy-2-rriflucromethyt-pheny!}-morpholin-4-yl}-propionic acid,
3-{6-]4~(2,6-Dichloro-benzylony)-phenyl]-2, 2-dimelhyl-morpholin-d-yi}-propionic acid,
3-[2,2-Dimethyl-6-(4-actyloxy-phenyl}-morpholin-4-yl}-propionic acid,

3-{2-[4-(2 B-Dichloro-4-propyl-benzyloxy)-phenyll-morpholin-4-yl}-propionic acid,
3-{2-14-(2 8-Dichloro-4-isoprapyl-benzyloxy)- phenyl]-morpholin-4-yi}-propionic acid.
3-{2-14-{2,6-Dichloro-4-prop-1-ynyl-benzyloxy}-phenyll-merpholin-4-yl}-propionic acid,
3-{2- |4-(2-Chloro-6-triflucromethoxy-benzyloxy}-phenyll-morpholin-d-yil-propionic acid,
3-{2-{4-{2-Chloro-4-methyl-benzyloxy)-phenyl}-morphalin-4-yl}-propionic acid,
3-{2-{4-(2-Chloro-3-methyl-benzyloxy)-phenylj-morpholin-d-yl}-propionic acid,
3-{2-14-(2,4-Dichloro-benzyloxy)-phenyll-marpholin-4-yi}-propiohic acid,
2,8-Dichioro-benzoic acid 4-[4-(2-carboxy-elhyl)-morpholin-2-yl}-pheny! ester,
3-{2-14-(2 B-Dichloro-benzyloxy}-phenyl]-morpholin-d-yil-cyclobulanecarboxylic acid,
3-{2-[4-{2 6-Dichloro-benzylsulfanyl}-phenyil-morpholin-4-yi}-propionic acid,
3-{2-[4-(2-Chloro-benzyisulfanyl)-phenyl]-morphofin-4-yl}propionic acid,
3-{2-{4-(2-Chloro-6-fluorp-benzyisulfany)-phenyll-morpholin-d-yl}-propionic acid,
3-[2-(3-Octyisuifanyl-phenyi}-morphalin-4-yi}-propionic acid,
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3-{2-{4-(4 4-Dimethyt-cyciohexyloxy)-phenyl}-morpholin-4-yl}-propionic acid,
3-{2-{4-{2-Dilluoromethoxy-benzyioky -phenyl]-morpholin-4-yl}-propionic acid,

3-{2-[4-{3- Trifluoromethyl-benzyloxy)-2-triflucromathyi-phenyll-morpholin-4-y{}-proplonic acid,
3-{2-[4-(2-Chloro-G-elhyl-benzyloxy)-2-riffuoromethyl-phenyll-marpholin-4-yl}-propionic acid,
3-{2-[4-(2-Chipro-8-riffuoromethoxy-benzylony)-2-lriffucromelhyl-phenyil-morpholin-4-yl}-propionic acid,
3-{2-4-(2-Chloro-B-isopropyl-benzyloxy)-2-lriflucromethyt-nhenyll-morpholin-4-yit-propionic acig,
3-(2-[4-(2-Chigro-8-Muoro-benzyloxy-2-riflucromethyl-phenyll-morpholin-4-yi}-propionic acid,
3-{2-[4-(2-Chloro-8-Iriflucromethyl-benzyloxy)-2-riffuoromethyl-phenyil-morpholin-4-yl}-propionic acid,
3-{2-[4-(2-Chicro-6-cyclopropyl-benzyloxy)-2-trifluoromelhyl-phenyll-morpholin-d-yi}-propionic acid,
3-{2-[4-{2.6-Dieihyl-benzyloxy)-phenyl]-morpholin-4-yi}-propionic acid

3-{2-]2-Chlorg-4-(2 6-dichloro-benzyioxy)-phenyl]-morpholin-d-yli}-propionic ackd,

3-{2-4-(2 8-Dichioro-henzyl}-phenyll-marpholin-4-yi-propionic acid,
3-{2-[4-(2-Chtoro-E-difluoromeathoxy-benzyioxyy-phenyll-morpholin-4-yi}-proplonic acid,
3.{2.[4-(2-Chiora-B-difluoromethaxy-benzyloxy)-2-Frifluoromethyl-phenyil-morpholin-4-yi}-propionic acid,
3-[2-{3-Benzyloxy-phenyl)-morpholin-4-yi}-propionic acid,
3-[2-(3-Octyloxy-phenyl-morpholin-4-yi]-propionic acid,
3-{2-[3-(2.6-Dichloro-benzyioxy)-phenyll-morpholin-4-yl}-propionic acid,
3-{2-[3-(2-Chloro-benzyloxy)-phenyll-morpholin-4-yl}-propionic acid,
3-12-(4-Benzyloxy-phenyl)-thinmorpholin-d-ylj-propionic acid,
3-{2-[4-(2-Chlore-benzyloxy}-phenyl-thiomorpholin-4-yl}-sroplonle acld,

3-{2-]4-(2 6-Dichloro-benzyioxy)-phenyi]- hiomorpholin-4-yl}-proplonic acid.
2.{2-{4-Octyloxy-phenyl}-thiomorpholin-d-yl]-propionic acid,

3-{2-[5-{2 6-Dichlaro-benzyloxy)-pyridin-2-y}-morphalin-4-yi}-propionic acid,
3-{2-[4-(indan-1-yloxy}-phenyl-morpholin-4-yi}-propionic acid.
3-{2-[4-(7-Melhyl-indan-1-yloxy)-phenyl]-morpholin-4-yi}-propianic acid,
3-{2-[4-{2.3-Dihydro-benzofuran-3-yloxy)-phenyi]-morpholin-d-yl}-propionic acid,
3-{2-{4-[3-(4-Chloro-phenyl)-allyloxy]-phenyl}-morpholin-4-yl}-prapionic acid,
3-{2-14-(3-Phenyl-prop-2-ynyloxy)-phenyl]-morpholin-4-yl}-propionic acid,
3-(2-{d4-[3-phenyl-allyloxy}-phenyl}-mor pholin-d-yl)-propionic acid,
3(2-{4-3-(4-Chloro-phenyl)-prop-2-ynyloxyl-phenyl}-motphoiin-4-yl}-propionic acid,
3-{2-[4-{4-Methoxy-benzyloxy)-phenyl]-marpholin-d-yi}-propionic acid,
3-{2-[4-(2-Methoxy-benzyloxy)-phenyl]-morpholin-4-vi}-propionis acid,
3-{2-]4-(2,6-Dichlora-benzyloxy)-phenyi]-morpholin-4-yl}-3-oxo-propionic acid,

3-{2-]4-(2 B-Dichloro-benzyloxy)-phenyl)-maerpholin-4-y}-2, 2-difluorg-propionic acid,
(3-{2-[4-(2,6-Dichloro-benzyloxy}-phenyl}-morpholin-4-yi}-propyl)-phosphonic acld,
2-14-(2,6-Dichlore-benzyioxy)-phenyli-4-{ 1{2)H-tetrazol-5-yimelhyl)-morpholine,
3-{2-[4-{2-Ox0-2-phenyi-ethyl)-phenyl]-morpholin-d-yi}-propionic acid
2-14-(2,6-Dichlore-benzyloxy)-phenyl)-4-{2-(2H-tetrazol-5-y)-ethyl}-morpholing and

3-{2-]4-{2 B-Dichloro-benzyloxy)-phenyl]-morpholin-4-yi}-2 2-dimethyl-propionic acid

or 2 pharmaceutically acceplable sall, a solvale or hydrale thereof,

14. Thecompoundof claim 1, being {-}-3-{2-[4-{ 2 8-dichloro-benzyloxy)-phenylj-morpholin-4-yl}-propienic acid or a phar-
maceutically acceptable sall, a solvaie or hydrate thereof.

15. The compound of any one of claims 1 {0 14 {or use in therapy,

16. A pharrmaceulical composition comprising the compound of any ang of claims 1 1o 14 and al least one pharmaceu-
lically acceplable ingredient, excipient, carrier, adjuvant or vehicle,

17. Use of the compound of any one of claims 1 to 14 for the manufacture of a medicament for the treatment, alieviation
or prevention of diseases, wherein the disease is 3 CNS disorder, such as a neurcdegeneralive disorder, in parlicular
selecled from a cognitive disorder, Alzheimer's disease, (vascuiat} dementia, Nieman's Pick disease, and cognitive
deficils in schizophrenia, obsessive-compulsive behavior, major depression, aulism, multiple sclerosis and pain,
and specifically lhe disease is a cognilive disorder, such as age-related cognilive decline,





