WD 2005/ 105763 PCT/ | B2005/ 001158 -1 SUBSTI TUTED MORPHOLI NE COVPOUNDS FOR
THE TREATMENT OF CENTRAL NERVOUS SYSTEM DI SORDERS This invention relates to

materials ¥uggeidegs of preventing or treating central Qus system
di sorder or condition and in particular a nmethod of treaté]%fms&” &nting

5 attention deficit hyperactivity disorder ("ADHD') by adm nistering a
conpound that inhibits the reuptake of_ﬂorepinephrine. Such conpounds are
also referred to in the literature as selective norepinephrine reuptake
i nhi bi t ors ( NRIUBSTITRAERGRORNIDIORE TISMAOURDE FGRITAE TTREATMENGeH CENTRAL

hyperactivity di sorder (ADHD) q%ﬁ, Er,qaé I-hci.dence in 10 school age
I\f: er@z%%%—"y BORDRES

children of 3-5% and is chara € core synptons of
hyperactivity, inmpulsivity, and/or inattention. The attentional synptons of
ADHD can be successfully treated with psychonotor stinulants such as
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al.,,,J din Psychiatry, 1998, 59(Suppl. 7), 759-768). This disorder, which
begins in 20 chil dhood, may be followed by a |lifel ong expressi on of synptons

(e.g., Inattention and/or i L VI Itzer, at al., Med din
North Am My 2001, 85: 3, 75%‘%’%#&"1{@—@‘:%&%9& its mani festations as
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severe than I Ll J v ghser v . Lndl vi . S. a aratiye |l eve
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order to be diaeRaseshush lidbiiPHD, patients nust dempnstrate synptoms of ADHD
t hat
ADHD is one of the most common childhood psychiatric disorders and appears to

be a common, often under recognized, psychiatric disease in adulis as well (T. Spencer,
et al.,,.J Clin Psychiatry, 1998, 52(Suppl. 7}, 759-768). This disorder, which begins in
20 childhood, may be followed by a lifelong expression of symptoms (e.g., inattention and/or
impulsivity} (JB. Schweitzer, et al., Med Clin North Am, May 2001, 85:3, 757-777}). ADHD
may change Its manifestations as it develops from preschool through adult life (DP.
Cantwell, J Am Acad Child Adolesc Psychiatry, Aug. 1996, 35(8), 978-287; J. Elia, et al. N
Eng J Med, Mar. 1999, 340(10), 780-788; EE. Nolan, et al., J Am Acad Child Adolesc
25 Psychaitry, Feb. 2001, 40(2), 241-249).
The diagnosis of ADHD is based on clinical evaluation (M. Duican, et al. M,J Am
Acad Child Adolesc Psychaitry, Oct. 1997, 36(10 Suppl), 858-1218; National Institutes of
Health, 1998). "The essential feature of ADHD is a persistent pattern of inattention and/or
hyperactivity-impulsivity that is more frequent and severe than is typically obsserved in
30 individuals at a comparative level of development" (Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV), American Psychiatric Association, Washington, D.C., 1994).
In order to be diagnosed with ADHD, patients must demonstrate symptoms of ADHD that
cause Impairment before the age of seven years, and symptoms must have been ongoing



cause inpairnent before the age of seven years, and synptons nust have been
ongoi ng WD 2005/ 105763 PCT/ 1 B2005/ 001158 -2 for longer than six nonths in
at | east twy skldshgs (e. 9., school [or work] and hone). %@?}% M 1V) .
Several NRI conpounds are known. Atonpxetine, an NRI, is ) H?Fally
available (Strattera(r), Eli Lilly) and is beginning to be used extensively
for the clinical 5 treatnment of ADHD i,n both children and adults.

At onoxeti ne represents a non-stinulant treatnment for ADHD. The nunber of
treat ed ADHDfgoé&ingsriban shsmentpeintabbastdwe settinga $eg. aschao! [orexi] andhonhd)&(See

i ntroductionp _,q}_ormxeti ne- and enhanced educational initiatives.
Accordingly, there is an ongoi n% need for ADHD treatments that provide nore
efficacy than t h&8¥eraINFH cRBRPUNdE gre ewn.Atapeneting la NRIOis Somaamyealir HE
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ut i _ ivativ

Eher oot wheleatmen AAPSBO b e dhe R GBnSRure Goterens boRyei

bi cyclic, - CteffimeattyADHD.CPreC8mibeeofiticated BBHDGatigras Badxpamad to incleab® s 3- C9

cycl oal kyl, d.cucl . AL OX Y. nhz Sehz kvl = Ceal koxy,
-C, - Csal koxy%éﬁ&%{l E’%x?/‘,ﬁ }_o-h y‘lc’f?&)ﬂr’fs% gﬁb&ﬂa}% kgl{@( %a&%&%ﬁ%&ﬁwa !C,"-“@'g%yl ;
wher ei n eachAgeasdinply, dhewisi ahenaolpg gpd far tAEl"édth“%'ﬁ%ﬂ@F Prgwiele mosy eflieacy uent s
i ndependent | yhaf &loes tresimbmt® Burrdhlly &@ilatldyl , - C3- C8cycl oal kyl, -C, -Ce al koxy,
aryl, heterocycle, OH halo, -&3, -CHF2, -CHzZF, -OCF3, -OCHF2, - OCH2F,
-Q(CH2)'nCF3, -CN, -CONH2, -CON(H)C, -Csaikyl, -CON(C, -Ceal kyl)2, hydroxy-
C -Csal kyl, -C,-C4al koxy, -SCF3, SBUBJARYEF TARINGHANTEINC, - C4al kyl , 25

-C, -Calkyl-S-, -C -C4aikyINR R', NRR', with the proviso that when X Is
phenyl, substituted phenyl, C1-04 unsubstituted al kyl, hal o-substituted
C, -C4 al kyl, unsufi§e piegens iiverdign (sinteste coapaupts Of&Bfﬁr&TlXﬁ'subst ituted C3-Ce
cycloal kyl, then'" and @are either &R, S) or (S R);

R

15 and pharmaceutically acceptable salts or derivatives thereof, wherein:
AisOor S;
X is aryl, a heterocycle, benzofused bicyclic, -C4-Cyealkyl, -Co-Cealkenyl, -Cs

--Cgeycloalkenyl, -(CHz)nCs-Cq cycloalkyl, fused cycloalkyl, H, SCF3, hydroxy

-C1-Cg alkyl, -C4-Cgalkoxy, -Cq-CgalkoxyCi-Cealkoxy, ~(CH)nS-C4-Cealkyl,

20 -(CH2)nS02-C4-Csalkyl; wherein each group is optionally substituted by one or more
substituents independently selected from -C,-Cg alkyl, “C5-Cgtycloalkyl,
-C4-Cs alkoxy, aryl, heterocycle, OH, halo, -CF3, -CHF;, -CHzF, -OCF;, -OCHF,
-OCH,F, -O(CHz)nCF3, -CN, ~CONH,, -CON(H)C4-Cgalkyl, -CON(C;-Cgalkyl)s, hydroxy-
C1-Cgalkyl, -C4-Caalkoxy, -SCFj, SQ,, ~C4-Calkyl-S-Cy-Cjalkyt,

25 -C;-C,alkyl-S-, <C1-ChalkyiNR'R”, NR'R”, with the proviso that when X is phenyl,
substituted phenyl, C;-C; unsubstituted atkyl, halo-substituted C4-C, alkyl, unsubstituted
Cs-C; cycloalkyl, or halo-substituted Cs-Cg cycloalkyl, then * and @ are either (R,S) or
(S:R);
R-R®are independently selected from is H, -G4-Cg alkyl, aryl, -C3-Cacycloalkyl,

30 -C4-Cg alkenyl, -Cs-Cg cycloalkenyl, -(CHa)nCs-Ca cycloalkyl, -C1-Cg alkoxy,
-O-aryl, heterocycle, SOz, OH, halo, -CFs, -CHF,, -CHF, -OCF;, -OCHF,,



R -R5 are independently selected fromis H, -Cl-C6 al kyl, aryl,
- C3- Cecycl oal kyl, 30 -C, -Csal kenyl, -CS-CB cycl oai kenyl, -(CH2)nC3-C8

cycl oal kyl koxy, -O-aryl, heterocycle, SQ2,

-CHF2, - 9%5@@?% OCHF2, WO 20051105763 PCT/ | B2005/ 83%‘1@@2805?"?@1—12F

- CHZ)r CF3 -CN, -CONH2, -CON(H)C1-Co6alkyl, -CON(C1l-Co6al kyl)?2, hydroxy-
01- Ceal kyl, -Ci1-C4al koxyCl- Céal kyl, -SCE3, - Cl- Coal kyl - ,

- Cl- C4al kyl - S-C1- C4al kyl, -Cl-C4al kyl-S-, Cl-C4alkylINR R', and NR R', and
when two of bbﬂzrgr-oeme)nﬁﬁa RN, a0ONRY, Lol #Giakde-0ONG, G@nkyri Ohyarcrybenzof used
bicyclic ri ng(F henyl roup fused to a 5 menber ed
carbocyclic r Fﬂ%'f‘?ﬁﬂ’cgc?ﬁ@'l’jﬂ 189 atlsay$H%yr 6 rrenbered het er ocyclic
group cont ai nong4a%l{yl S-GE-&allo,nneCp@,;aNylSJ C+el ,alkyINRRE rapd NOYR"aardl whsh @weesfn each of
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one or dore aphenyigraug FLFSQWOrﬁﬁ grrfimpmber%d garb bOCYF&!@ émgmaoqhenyl arqup fugedlo a CF3,
- CHF2, - CH2F, 5 orlddeimberddidietacydif 2bntainizy GHedslofidsl, N, S helehatbm and
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denotes a secon di tr'onal 2t’hi's’ 'nventd on
rel at ed0t o coﬂ&buh’\d@(%z)nﬂﬁﬁ -@Gor-GONH:, I-COMﬁhl‘l@eGdalkﬂl G%!(C&G@Bwlbzkwdroxml ogen,

OH -CN -SCr b | Cl- Co6al koxy,
phenyl , subst |1’ éﬁé)l CIHG%%(])C% %Pa]kﬁg{:hy GAcfgékﬁ@g LIK " the invention
relates to coﬁpﬂ%d@x*@dﬁ%feﬁ ,rrCR;G-xa“@ﬂN ", AN RGxy, F, -Cl CGaI kyl, or -OCN.

Q her aspect SRTAH &Y BreliticpoiiRAW TIT M@beHN R3, R4, and R6 are not all
substituted at th sane tinme. Yet a further aspect of the invention rel ates
t o compounds WEdr@Pn at 1 east two of 25 R3, R4, and R5 are hydrogen. Yet a
f ur t hed5aspectdenbtes hdirsi chiraitenten ané| at es t o conpounds wherein R3, R4, and R5,
are i ndependegtd¥ o€l 85dofd clifaPiBntdr. FF O, and -CC, - Ceal kyl . Yet a further
aspect of the invention rerat es to corrpounds wherein X is a heterocycle. 30
Yet a further aspect of the invention relates to conpounds wherein the

het erocyl e An additional aspect of this invention relates to compounds of the formula |
‘wherein R is Cy-Cealkyl, halogen, OH, -CN, -8C4-Csatkyl, -CH.OC;
20 -Cgalkyl, Cs-Croycioalkyl, Ci-Cgalkoxy, phenyl, substituted phenyl, or pyridyl.

A further aspect of the invention relates to compounds wherein R'is -Cy-
Cealkoxy, F, -C1-Cealkyl, or -CN. Other aspects relate to compounds wherein R®, R, and
R® are not all substituted at the same time. '
Yet a further aspect of the invention relates to compounds wherein at least two of
25 R®, R*, and R® are hydrogen.
Yet a further aspect of the invention relates o compounds wherein R%, R?, and R®
are independently selected from H, F, Cl, and ~0C;-Cgalkyl.
Yet a further aspect of the invention relates to compounds wherein X is a
heterocycle.
30 Yet a further asbect of the invention relates to compounds wherein the heterocyle
is pyridyl, thiazolyl, pyrazole, oxazole; benzofuran, or dihydrobenzofuran.
Yet a further aspect of the invention relates to compounds wherein the pyridyl is a
2-pyridyl group. ‘
Yet a further aspect of the invention relates to compounds wherein R%is
35 hydrogen.
Yet a further aspeét of the invention relates to compounds wherein the
conformation of both @ and * is 5,5.



I's pyridyl, thiazolyl, pyrazole, oxazole; benzofuran, or di hydrobenzofuran.
Yet a further aspect of the invention relates to conpounds wherein the
pyridyl i dyl group. Yet a further aspect of the |nvent|on rel at es
to corrpoun V\ﬁé%fdﬁ is 35 hydrogen. Yet a further a?ﬁé@?

I nvention relates to corrpounds wherein the conformation of both @and *is
S, S. WO 2005/105763 PCT/1B2005/ 001158 -4 A further aspect of the invention
relates to conpounds of the formulall "R REREO*\ | @R3OII gqR5 NH
and phar maceut i callfyrtie agebidbthe i@htion r@lstesiRrcoPbunds of thoRmB@h 1 Wherein: R
and Rs, R and R5 are independently selected fromH, -C-CS alkyl, aryl, 5
- C3- C5cyal oal kyl, -C2-Ce al kenyl, -C5-C5 cycl oal kegqryl , - (CH2) nC3- C9

cycloal kyl, -Cl1-C6 al koxy, -0-aryl, heteroc -S2, OH, halo, -CF3,
-CHF2, -CH2F, OCF3, -OCHF2, -OCHZ, -Q(CH2YnCFS, {} CN, - CONH2,

- CON(H) C1- CSal kyl , -CON(CL - Coal kiyl ) 2, Riydro ®pal kyl ,

- Cl1- Cgal koxyCl- Ceal kyl , -SCF3, O - (4al kyI -S- Cl- G4al kyl
-Cl- A4al kyl -S-, -Cl-C4al kyt NR R" l NRIR', and wherein each of 10 the
groups -Cl1-C6 al kyl, aryl, -C3-decyg oal , -C2-Chal kenyl ,

- CS- C8cycl oal kenyl , -C1- C6 akkoxy, anﬁy hat er ocycl e may be optionally
substituted by one or nore of thelf !ovm groyps: -Cl-Csal kyl, aryl,
heterocycle, OH halo, -CF3, -CHFF - , -OCF3, -0OCHF2, -COCH2F,

-Q(CH2) nCF3, -CN, -CONH2, -CON(H) Cl-Csal kyl, -CON(CLl-Co6al kyl)?2, hydroxy 15

- % g54a: ty: a@ﬂactelﬁﬁeau sﬁatbsésyélts or Gehviinas 1hepe¥s, mmé*"r@g?» - Cl1- ?ﬁ:qu' SO|2,T
- - al ky an
and R' are |§j§'ﬁ%§ég‘ '}@Ha "&BléanVﬁlyﬁ?%e‘i—?dfrW g%é)%y g& % Hor F

5 -Cy-Cgeyeloalkyl, -Co-Cg alkenyl, -Cs-Cy cycloalkenyt, -{CHo)nCs-Cq cycloatkyl,

-C4-Cs alkoxy, -O-aryl, heterocycle, -S0O,, OH, halo, -CF;, -CHF,, -CH;F, OCF;,
-OCHF;, -OCHF, -O(CH2)nCF;, -CN, -CONH,, -CON{H)C,-Cgalkyl, -CON(C,4
-Cealkyl)e, hydroxy-Cq-Cgalkyl, -Ci-ChalkoxyCy-Cealkyl, ~SCF3, -Ci-Cgalkyl-SO,, -Cy-
C,alkyl-8-C,-Caalkyl, -C,-Caalkyl-S-, -C4-C,alkyINR'R”, and NR'R”, and wherein each of
10 the groups -Cs-C; alkyl, aryl, -Cy-Cacycloalkyl, -Co-Cealkenyl,
-Cs-Cyseycloalkenyl, -Cy-C; alkoxy, aryl, heterocycle may be optionally substituted by one
or more of the following groups: -C4-Csalkyl, aryl, heterocycle, OH, halo, -CF3, -CHF,, -
CHyF, -OCFg, ~OCHF;, -OCH,F,
-O(CH2)nCFs3, ~CN, -CONH,, -CON(H)C,-Cgalkyl, -CON(C4-Cgalkyl)z, hydroxy
15 -Cy-Csalkyl, ~C4-CaalkoxyC,-Cgalkyl, -C;-Csalkoxy, -SCF3, -C1-CealkylSO,,
-Cy-Caalkyl-S-Cy-Cyalkyl, ~-C4-Caalkyl-S-, -C;-CyalkyINR'R”, and NR'R”;
R’ and R” are independently -C,-Cealkyl or H;
nis 1to 5;
RPisHorF;
20 R*is H or F, however, when R%is F, R* is not F;
R% is H, halogen, C-Cgalkyl, C1-Caalkoxy, ~S-Cy-Cgalkyl, -{CHz)n-O-(CHg)n-,
-OCFs, or -8CF3; and
* denotes a first chiral center; and
@ denotes a second chiral center with the proviso that when R' is methyl,
25 -O-methyl, -O-ethyl, Cl and R*-R®is H, then * and @ are either (S,R) or (R,S) and further,
when R! is -O-methyl and R®-R® are H, -O-methyl, C! or methyl then * and @ are either
(S,R) or R,S).

An additional aspect of this invention relates to compounds of the formula |
30 wherein R' is C;-Cgalkyl, halogen, OH, -CN, -8C;-Gsalkyl, -CH20C+-Cqalkyl, -Cs-
Cseyeloalky), -C4-Cealkoxy, pyridyl, phenyl, or substituted phenyl.



20 R4 is Hor F, however, when R3is F, RA is not F; R5 is H, hal ogen,

Cl- Coal kyl, Cil-Cbhal koxy, -S-Cil-Ce6al kyl, -(CH2)n-O (CH2)n-, -OCF3, or -SCF3;
and * denotes a first chiral center; and @denotes a second chiral center
wi th the prwoimeiilai when RL is nethyl, 25 -0-nethyl, -Ow d
R3-Re is H, then * and @are either (SR or (R'S) and furt er,&oos@;}g?\é‘R IS
-0-nmethyl and R6-R5 are H, -0-nethyl, Cd or nethyl then * and @are either
(SR or RS). An additional aspect of tfiis invention relates to conpounds
of the formula | 30 wherein R is Cl-C6al kyl, hal ogen, OH, -CN,

- SC1- Ceal kyl , - CH2@duriesasnegl of thedaveniiBaglstes tol doyipoundSwha@inl K dsi- pyri dyl |
phenyl, or sultghikdy!redcPOamyl or B0 2RHePAIRS AhabloLohBEMEB WRABLHTS, RY, and\
further aspect_gof theI HgVG{@téO&%el ates to conpounds wherein R is -G -

Ceal koxy, F, ~CRCPARkSHOSIEP alile Saq{ie- aspects rel ate to conpounds wher ein
R3, R4, and R5 ar &ehafurthéraspeddsftih¢ inventloraiclatdsdo smmeubdsweherdifeat leasf iwotoher
aspect of the gsnyegly @, L fldidden, [0 conpounds wherein at |east two of 5 R3,
R4, and R5 are hydrogen. Yet a further aspect of the invention relates to
conpounds wher ei n tY§b2 EtBeiragPeRA P IBRInsINtipielstagia pRMPOUNds vlteRin ef ur t her aspect
of the invent iconforhetiot &bothoa eaaprwesls of the formula Il Z~-A X QH 11Tl . 10
and pharmaceutically and/or veterinarily acceptable salts or derivatives
thereof, wherein: A is 0; Z is non-phenyl heteraryl selected from pyridine,
furan, thiophene, reiptitenaspenkof theriayshtidmyrelaids toasompyurgs of ibe fqpoladl ne,

pyri m di ne, thiazole, oxazole, isoxazole, triazole, 15 tetrazole; or a
phenyl ring fused to a heterocycle cgnt aimeng N, 0, or S; wherein each of
the heteroaryls can be optionally pu (#Uted by one or nore of the
substituents independently selected ffpm heterocycle, -C3-Ce cycloal kyl,
phenyl , -C2-C5al kenyl, -C5- C9cycl oal k |, -(CH2)nC3-C9 cycl oal kyl, -C5-C9
fused cycloal kyl , aryl, H -SCF3, hgdroxy- G -CS al kyl, -Cl-Ce al koxy,
-0-aryl, 20 -(CH2)nS-Cl-C6al kyl, -Ci {Ceal ¥|| -S2, -(CH2)nSQ2-Cl- Coeal kyl

- Cl1- Ceal kyl - S, , N 1. .

10
and pharmaceutically and/or Veterinarily acceptable salts or derivatives thereof, wherein:
Ais O;
Z is non-phenyl heteraryl selected from pyridine, furan, thiophene, naphthalene,
naphthyridine, pyrazole, pyrazine, pyrimidine, thiazole, oxazole, isoxazole, triazole,

15 tetrazole; or a phenyi ring fused to a heterocycle containing N, O, or S; wherein each of

the heteroaryls can be optionally substituted by one or more of the substituents
independently selected from heterocycle, -Cs-Cg cycloalkyl, phenyl, -C,-Cgalkenyl, -Cs-
Cgeyeloalkenyl, -(CHo)nCs-Cq cycloalkyl, -Cs-Cy fused cycloalkyl , aryl, H, -SCF,, hydroxy-
C4-Cs alkyl, -C4-Cg alkoxy, -O-aryl,

20 -(CHo)nS-Cy-Cgalkyl, -C4-Caalkyl-SO;, -(CH)nS0-Cy-Cgalkyl, -Cy-Cealkyl-S-,
-C4-C4alkyINR'R”, or NR'R", wherein any of the previous groups is optionally substituted
by one or more substituents independently selected from -Cy-Cg alkyl, -C5-Cgeycloalkyl, -

'C4-Cs alkoxy, substituted or unsubstituted aryl, heterocycle, OH, halo, -CFg, -CHF;, -

CH,F, -OCFj3, -OCHF,, -OCH,F, -O(CH)nCFs, ~CN,

25 -CONH,, -CON(H)C4-Cgalkyl, -CON(C;-Cgalkyl)s, hydroxy-Cq-Caalkyl, -SCF3,
-C4-CqalkylSOy, ~Ci-Caalkyl-S-Cy-Caalkyl, -Ci-Calkyl-S-, -Ci-C4, alkyiNR'R”, and NR'R”;
X Is heterocycle, aryl, C'-Cs alkyl, -C»-Csalkenyl, -Cs-Cgeycloalkenyl, benzofused bicyclic,
-C3-Cs cycloalkyl, -(CH2)nCs-Cs cycloalkyl, -Cs-Cy fused cycloalkyl, H, -SCF3, hydroxy-Cy-
Cs alkyl, ~C4-Cgalkoxy, -C4-Cgalkyl, -(CHz)nS-Ci-Cealkyi,

30 -(CH3)nS0.-C4-Cealkyl, wherein each of the groups is optionally substituted by one or
more substituents independently selected from -C;-Cs alkyl, Cs
-Cgeycloalkyl, -Cy-Cy atkoxy, aryl, heterocycle, OH, halo, -CFa, -CHF,, -CH,F,



-G -CalkylNR R', or NR R', wherein any of the previous groups is optionally
substituted by one or nore substituents independently selected from-Q-Cg

al kyl , kyI - G -Cs al koxy, subst [ tut ed or stituted aryl,
het er ocycl e, g—i {0%%{ -CF3, -CHF2, - CH2F, - ;’r}?%&f—?ﬁfﬁm
-Q(CH2) nCF3, -CN, 25 - CO\IHZ - CON( H) C - C6a| kyI CO\I( Cl- Co6al kyl) 2,

hydr oxy- Cl1- Co6al kyl , -SCF3, -Cl1-Ceal kyl S - Cl C4al kyl - S- C1- C4al kyl

- Cl- A4al kyl - S-, -Cl C4 aI kyl NR R, an NR' R'; X is heterocycle, aryl,

C -Ce al kyl, .o€g; H,F,- @ﬁ: ev-‘ngl -5ORML, -cORMEO[-Oafkeh, bicyclic, -C3-GCs
cycl oal kyl , I-Qﬁl -C5- 09 %Jse (P’B {O%I H, - SCF3,

hydr oxy- C1- (éo iﬁsa'kﬁgahy%/fe’éx Q‘O‘;@?"‘y’ '@PF Ceﬁi Qa)ﬂkyISOg dllfz‘))ﬁgy "csal kyi, 30
- (CH2) nSO2- Cee{BalkidydC,-Cudilen-gi, RCeaalyINR'A" d WRRPS | S optional |y substit ut ed

by one or d ly selected from-Cl-C6 al kyl, C3
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pharmaceutically acceptable salts, enantiomers and diastereomers:
(8)-2-[(S)-Phenyl-(2-trifluoromethoxy-phenoxy)-methyl]-morpholine;
(8)-2-[(S)~(2-Ethylsuifanyl-phenoxy)-phenyl-methyi]-morpholine;
(8)-2-[(S)-(2-1sobutyl-phenoxy)-phenyl-methyl]-morpholine;

25 (8)-2{(S)-(2-Bromo-phenoxy)-phenyl-methyl}-morpholine; -
(S)-2-(8)-Phenyl-(2-vinyl-phenoxy)-methyl]-morpholine;
(S)-2-[(S)-{2-Chloro-phenoxy)-phenyl-methyl]-morpholine;
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(28,35)-2-(Morpholin-2-yl-phenyl-methoxy)-benzoic acid ethyl ester;
(S)-2-{(S)-4'-Chloro-biphenyl-2-yloxy)-phenyl-methyi]-morpholine;
(8)-2-(2-Ethoxy-phenoxymethyl)-morpholine;
(R)-2-1(S)-(2-Fluoro-phenoxy)-phenyl-methyl]-morpholine;
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{8)-2-[(S)-Phenyl-(pyridin-3-yloxy}-methylj-marpholine;
{8)-2-[(S)-(2-Bromo-pyridin-3-yloxy)-phenyl-methyll-morpholine;
(8)-2-[(8)-Phenyl-(2-p-tolyl-pyridin-3-yloxy)-methyl}-morpholine;
(8)-2-[(8)~(2-Chloro-phenoxy)-phenyl-methyll-morpholine;

30 (8)-2-({S)-(2-1sopropyl-phenoxy)-phenyl-methyll-morpholine;
(R)-2-{(8)-(Benzofuran-6-yloxy)-phenyl-methyil-morpholine;
(8)-2-{(5)-(2-1sopropoxy-phenoxy)-phenyl-methyl]-morpholine;
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(8)-2-[{S)-Phenyl-{2-piperazin-1-yl-phenoxy)-methyl]-morpholine;
(S)-2-[(S)~(2-Methylsulfanyl-phenoxy}-phenyl-methyl]-morpholine;
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20 (R) -2-(5-Fluoro-4'-methyl-biphenyl-2-yloxymethyl)-morpholine;
(8)-2-(5-Fluoro-4"-methyl-biphenyl-2-yloxymethyi)-morpholine;
(R)-2~(5,4'-Difluoro-biphenyl-2-yloxymethyl)-morpholine;
(8)-2-(5,4'-Difluoro-biphenyl-2-yloxymethyl)-morpholine;
(R)-2-(2-Phenoxy-pyridin-3-yloxymethyl)-morpholine;

25 (S)-2-[3-(4-Fluoro-phenoxy)-pyrazin-2-yloxymethyl]-morpholine;
(8)-2-[2-(3,4-Difluoro-phenoxy)-pyridin-3-yloxymethyl]-morpholine;
{8)-2-{(8)-Phenoxy-phenyl-methyl)-morpholine;
(S)-2-[(S)-{4'"-Fluoro-biphenyl-2-yloxy)-phenyl-methyl}-morpholine;
(8)-2-[(S)-(4'-Methyl-biphenyl-2-yloxy)-phenyl-methyil-morpholine;

- 30 (8)-2-[(S)-(2-Benzyloxy-phenoxy)-phenyl-methyi}-morpholine;
(8)-2-[(S)-{2-Fluoro-phenoxy)-phenyl-methyl]-morpholine;

(28, 38)- [2-(Morpholin-2-yl-phenyl-methoxy)-phenyil-methanol;
(S)-2-{(S)-(2'-Fluoro-biphenyl-2-yloxy)-phenyi-methyl]-morpholine; -
(2R, 3R)-2-{(2,4-Difiuoro-phenoxy}-pyridin-2-yi-methyl]-morpholine;

35 (2R)-2-[2-(4-Fluoro-phenoxy)-pyridin-3-yioxymethyll-morpholine;
(2R)-2-[(R)-(2-Ethoxy-phenoxy)-pyridin-3-yl-methyll-morpholine;
(R)-2-[(S)~(2-Ethoxy-phenoxy)-phenyl-methyi}-morpholine;
(S)-2-{{R)-(2-Ethoxy-phenoxy)-phenyl-methyl}-morpholine;
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(2R)-2-[(2,6-diflucrophenoxy)(4-fiuorophenyl)methyllmorpholine;
(2R)-2-[(2-bromophenoxy)({phenyl)methyljmorpholine;
(25)-2-[(S)-(2-chloro-6-fluorophenoxy)(phenylimethyllmorpholine;
(2R)-2-{(2-cyclopropylphenoxy) (phenyl)methyllmorpholine;

25 N,N,N-tr!methyl-2-[(8)~(28)-morpholin-z—yl(pheny!)methoxy]benzenaminium;
(28)-2-[(S)-{[2-(4-fluorophenoxy)pytidin-3-yljoxy}{pheny)methyllmorpholine;
(25)-2-{(S)-(2-bromo-4-fluorophenoxy)(phenyl)methyllmorpholine;
(28)-2-{cyclopropyl(2-ethoxyphenoxy)methyljmorpholine;
{28)-2-[(S)-(2-cyclopropyl-4-fiuorophenoxy)(phenyl)methyllmorpholine;

30 (28)-2-[(S)-[2-fluorophenoxy)](pyridin-2-ylymethyljmorpholine;
(25)-2-{(R)-[2-fluorophenoxy)](pyridin-2-ylymethyljmorpholine;
28)-2-[(S)-(2-cyclopropyl-4,6-difiuorophenoxy)(phenyl)methylimorpholine;
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(25)-2-[(8)-(2-propylphenoxy) (pyridin-2-y)methyiimorpholine;

{25)-2-[(S)-(2-benzylphenoxy){pyridin-2-yl)methyljmorpholine;

(28)-2-{(S)-pyridin-2-yl[2-(trifluoromethoxy)phenoxylmethylimorpholine;
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morning waking or psychomotor retardation; atypical depression (or reactive depression)
including increased appetite, hypersomnia, psychomotor agitation or irritability, seasonal
affective disorder and pediatric depression; bipolar disorders or manic depression, for
example, bipolar | disorder, bipolar Il disorder and cyclothymic disorder; conduct disorder;
25 disruptive behavior disorder; behavioral disturbances associated with mental retardation,
autistic disorder, and conduct disorder; anxiety disorders such as panic disorder with or
without agoraphobia, agoraphobia without history of panic disorder, specific phobias, for
example, specific animal phobi'as, social anxiety, social phobia (including social anxiety
disorder), obsessive-compulsive disorder and relaied spectrum disorders, siress
30 disorders including post-traumaiic stress disorder, acute stress disorder and chronic
stress disorder, and generalized anxiety disorders; borderline personality disorder;
schizophrenia and other psychotic disorders, for example, schizophreniform disorders,
schizoaffective disorders, delusional disorders, brief psychotic disorders, shared
psychotic disorders, psychotic disorders with delusions or hallucinations, psychotic
35 episodes of anxiety, anxiety associated with psychosis, psychotic mood disorders such as
severe major depressive disorder; mood disorders associated with psychotic disorders
such as acute mania and depression associated with bipolar disorder; mood disorders
associated with schizophrenia; delirium, dementia, and amnestic and other cognitive or
neurodegenerative disorders, such as Parkinson’s disease (PD), Huntington’s disease
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20 -general medical conditions including attention-deficit disorder (ADD} and attention-deficit
hyperactivity disorder (ADHD) 'and it's recognized sub-types; bulimia nervosa; chronic
fatigue syndrome; pain; chronic pain; cyclothymic disorder; depression (including
adolescent depression and minor depression); fibromyalgia and other somatoform
disorders ({including somatization disorder; conversion disorder; pain disorder;
25 hypochondriasis; body dysmotphic disorder; undifferentiated somatoform disorder; and
somatoform NOS); incontinence (i.e.; stress incontinence; genuine stress incontinence;
and mixed incontinence); urinary disorders; premature ejaculation; inhalation disorders;
intoxication disorders (alcohol addiction); mania; migraine headaches; obesity (i.e.;
reducing the weight of obese or overweight patients); oppositional defiant disorder;
30 petipheral neuropathy, diabetic neuropathy; posi-herpetic neuralgic; premenstrual
dysphoric disorder (i.e.; premenstrual syndrome and late luteal phase dysphoric disorder);
sleep disorders (such as narcolepsy, insomnia and enuresis);, specific developmenial
disorders; selective serotonin reuptake inhibition (SSRI) "poop out" syndrome (i.e.;
wherein a patient who fails to maintain a satisfactory response to SSRI therapy after an
35 initial period of satisfactory response); and TIC disorders (e.9.; Tourette's Disease) in a
mammal in need thereof, including a human, comprising administering to a mammail in
need of such treatment an amount of a compound of the formulae |, Il, or I, or a
pharmaceutically acceptable salt thereof, that is effective in treating such disorder or
condition.
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| disorders including post-iraumatic stress disorder, acute stress disorder and chronic
siress disorder, and generalized anxiety disorders; borderline personality disorder;
schizophrenia and other psychotic disorders, for example, schizophreniform disorders,
25 schizoaffective disorders, delusional disorders, brief psychotic disorders, shared
psychotic disorders, psychotic disorders: with delusions or hallucinations, psychotic
episodes of anxiety, anxiety associated with psychosis, psychotic mood disorders such as
severe major depressive disorder; mood disorders associated with psychotic disorders
such as acute mania and depression associated with bipolar disorder; mood disorders
30 associated with schizophrenia; delirium, dementia, and amnestic and other cognitive or
neurodegenerative disorders, such as Parkinson’s disease (PD), Huntington’s disease
(HD), Alzheimer's disease, senile dementia, dementla of the Alzheimer's type, memory
disorders, loss of executive function, vascular dementia, and other demeniias, for
example, due to HIV disease, head irauma, Parkinson's disease, Huntington's disease,
35 Pick's disease, Creutzieldi-Jakob disease, or due io multiple etiologies; movement
disorders such as akinesias, dyskinesias, including familial paroxysmal dyskinesias,
spasticities, Touretie’s syndrome, Scott syndrome, PALSYS and akinetic-rigid syndrome;
extra-pyramidal movement disorders such as medication-induced movement disorders,
for example, neuroleptic-induced Parkinsonism, neuroleptic malignant syndrome,
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sleep disorders (such as narcolepsy, insomnia and enuresis); specific developmenial

25 disorders; selective serotonin reuptake inhibition (SSRI) "poop out' syndrome (i.e;
wherein a patient who fails to maintain a satisfactory response to SSRI therapy after an
initial period of satisfactory response); and TIC disorders (e.g.; Touretie's Disease) in a
mammal in need of such treatment; including a human, comprising an amount of a
compound of the formulae £, Il, or lll or a pharmaceutically acceptable salt thereof, that is

30 effective in treating such disorder or condition, and a pharmaceutically acceptable carriet.

Another specific aspect of this invention relates to the above method wherein the
compound of formulae 1, 1I, or Il is administered to a human for the treaiment of any two or
more comorbid disorders or conditions selected from those disorders and conditions referred
1o in any of the above methods.

35 For the treatment of ADHD, depression, anxiety, schizophrenia or any of the
other disorders and conditions referred to above in the descriptions of the methods and
pharmaceutical compositions of this invention, the novel compounds of this invention can
be used in conjunction with one or more additional active agents including
antidepressants, anti-psychctics or anti-anxiety agents. Examples of classes of
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25 Pharmaceutical agents which inhibit the reuptake of both serotonin and
norepinephrine include veniafaxine (Effexor®), venlafaxine metabolite
O-desmethylvenlafaxine, clomipramine (Anafranil®), clomipramine metabolite
desmethylclomipramine, duloxetine (Cymbalta®), milnacipran, and imipramine (Tofranil®
or Janimine®).

30 Exampies of preferred A2D ligands for use with the present invention are those
compounds generally or specifically disclosed in U.S. 4,024,175, particularly gabapentin,
EP641330, particularly pregabalin, U.S. 5,563,175, W09733858, W09733859,
W09931057, W09931074, W08729101, WO02085839, particularly [(1R,5R,68)-6-
(Aminomethyl)bicyclo[3.2.0thept-6-yllacetic acid, W09931075, particularly 3-(1-

35 Amihomethyl-cyc!ohexylmethyl)-4H—[1 ,2,4]oxadiazol-5-one and C-{1-(1H-Tetrazol-5-
yimethyl)-cycioheptyl]-methylamine, W09921824, particularly (3S,45)-(1-Aminomethyl-
3,4-dimethyl-cyclopentyl)-acetic acid, WO0190052, WO0128978, particularly
(10,30, 50)(3-amino-methyl-bicyclo[3.2.0lhept-3-yl)-acetic acid, EP0641330, W0O9817627,
WO0076958, particularly (3S,5R)-3-aminomethyl-5-methyl-octanoic acid, USSN
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Examples of nicotinic receptor agonists or antagonists include: varenicline,
azaindole-ethylamine derivatives as described in U.S. 5977,131, and analogs,
derivatives, prodrugs, and pharmaceutically acceptable salts of the nicotinic recepior

30 agonists or antagonisis and the prodrugs.

A particularly preferred nicotinic receptor agonist is varenicline, 7, 8, 9, 10-
tetrahydro-6,10-methano-6H-pyrazino  [2,3-h] [3] benzapine (2R, 3R})-2,3-
dihydroxybutanedioate, or any pharmaceutical acceptable salt therecf, including any
polymorph or any prodrug thereof, or any pharmaceutically acceptable salt of such

35 prodrug. A preferred salt of varenicline is varenicline tartrate. Varenicline is a partial
nicotine agonist with affinity for some nicotine receptor subtypes but not others.
Synthesis of varenicline tarirate Is disclosed in WO 99/35131, U. 8. Patent No. 6,410,550,
Patent Application Nos. 1997070245, 2002072524, 2002072525, 2002111350, and
2002132824,
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bulimia nervosa; chronic fatigue syndrome; pain; chronic pain; cyclothymic disorder;

25 depression (including adolescent depression and minor depression); fibromyalgia and
other somatoform disorders (including somatization disorder; conversion disorder; pain
disorder; hypochondriasis; body dysmorphic disorder; undifferentiated somatoform
disbrder; and somaioform NOS); incontinence {i.e.; stress incontinence; genuine stress
incontinence; and mixed incontinence); urinary disorders; premature ejaculation;

30 inhalation disorders; intoxication disorders (aicohol addiction); mania; migraine
headaches; obesity (i.e.; reducing the weight of obese or overwsight patients);
oppositiona! defiant disorder; petipheral neuropathy; diabetic neuropathy; post-herpetic
neuralgic; premenstrual dysphoric disorder (i.e.; premenstrual syndrome and late luteal
phase dysphoric disorder); sleep disorders (such as narcolepsy, insomnia and enuresis);

35 specific developmental disorders; selective serotonin reuptake inhibition (SSRI) "poop
out" syndrome {i.e.; wherein a patient who fails to maintain a satisfactory response to
SSRI therapy after an Initial period of satisfactory response); and TIC disorders (e.g.;
Touretie’s Disease)in a mammal in need of such irealment, inciuding a human,
comprising administering to said mammal:
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salt of the NRprdsiof)haibnaeigiad ahdestedf somatoform disorders (including somatization
disorder; conversion disorder; pain disorder; hypochondriasis; body dysmorphic disorder;
undifferentiated somatoform disorder; and somatoform NOS); incontinence (i.e.; stress
25 incontinence; genuine stress incontinence; and mixed incontinence); urinary disorders;
premature ejaculation; Inhalation disorders; intoxication disorders (alcohol addiction);
mania; migraine headaches; obesity (i.e.; reducing the weight of obese or overweight
patients); oppositional defiant disorder; peripheral neuropathy; diabetic neuropathy; post-
herpetic neuralgic; premenstrual dysphoric disorder (i.e.; premenstrual syndrome and
30 late luteal phase dysphoric disorder); sleep disorders (such as narcolepsy, insomnia and
enuresis); specific developmental disorders; selective serotonin reuptake inhibition (SSRI)
"poop out" syndrome (i.e.; wherein a patient who fails to maintain a satisfactory response
to SSRI therapy after an initial period of satisfactory response); and TIC disorders (e.g.;
Tourette's Disease)in a mammal in need of such treatment, including a human,
35 comprising:
{a) a compound of the formulae |, Ii, or lll or a pharmaceutically acceptable salt
thereof;
(b) another pharmaceutically active compound including an antidepressant or
anti-anxiety agent, or a pharmaceutically accepiable salt thereof; and
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agent s t hat can be used in conbination wt active conmpounds of this
i nvention | ncPTRRUNSEAYdNINYES; oA te af B?%‘HP??UF%' coMRgpilinys a“&d’Bﬂh s or
ant agoni st s, of srpaimienll definet-didve’thpiadohiainl or @gploy tHesn, reapettioaly.t ngioitii=d Bometsel easi ng
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i ncl udgp intermediate. Individual enantiomers of the compounds of formulae 1, I, or Il may have
advantages, as compared with the racemic mixtures of these compounds, in the
treatment of various disorders or conditions.

When two chiral centers exist in one molecule, there are four possible
sterecisomers: (R,R}, (S,S), (R,8), and (S,R). Of these, (R,R) and (8,8) are an example

25 of a pair of enantiomers (mirror images of each other), which typically share chemical
properties and melting points just like any other enantiomeric pair. The mirror images of
(R,R) and (S,S) are not, however, superimposable on (R,S) and (S,R). This relationship is
called diasterecizsomeric, and the (5,5) molecule is a diastersoisomer of the (R,S)
molecule, whereas the (R,R) molecule is a diastereolsomer of the (S,R) molecule.

30 In so far as the compounds of formulae |, I, or Il of this invention are basic
compounds, they are all capable of forming a wide variety of different salts with various
inorganic and organic acids. Although such salts must be pharmaceutically acceptable for
adminisiration to animals, it is often desirable in practice to initially isolate the base
compound from the reaction mixture as a pharmaceutically unacceptable salt and then

35 simply convert to the free base compound by ireatment with an alkaline reagent and
thereafter convert the free base to a pharmaceutically acceptable acid addition salt. The
acid addition salts of the base compounds of this invention are readily prepared by
treating the base compound with a substantially equivalent amount of the chosen mineral
or organic acid in an agueous solvent or in a suitable organic solvent, such as methanol



buspi rone, flesinoxan, gepirone and ipsapirone. Suitable, antipsychotic
agent s include both conventional and atypical 20 antipsychotics.

Convent i ongy ﬁﬁ¥phot|cs are antagoni sts of dopam ne (D2) receptors. The
at ypi cal antlpsyc i cs al so have D2 antagonistic propertie P59 58 s s
different binding Kkinetics to these receptors and activity at other
receptors, particularly 5-HT2A, 5-HT2c d 5-HT2D (Schm dt B et al, Soc.
Neurosci. Abstr. 24:2177, 1998). 25 Exafpl es of dopami ne (D4) receptor
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ot iyl 18, 7. o, ke, pseph et POt B e eeiH: e no.
4, 804 663) 5"0,1 Yaz4Ni FP@ oy Rgx%v( rsfs,,“F and *°C), respectively. Compounds of the
(Us Pat ent NoPoerb Yheuih BREAER Wabss, T phei@pdiogly Bk, fle 4! agep! ne
di benzo[ b, f] [ 9MPpLnss &ppaid E‘I’E'SPIS whish gentain meqremﬁ@is@pgcbﬁmpﬁﬂ andiosoPal ent  No.
4,879, 288);  mbtofisi &Eéﬂ a@orﬁsbéré ithhibi (He)s):ope of this invention. Certain rsotoplcally labelled
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1-12-[4-[5- chghfndn G4 Ssays and others such as "'C and '®F are useful for imaging studies i.e.,
PET, MRI, etc.  Further, substitution with heavier isotopes such as deuterium, i.e., 2H,
" can afford certain therapeutic advantages resulting from greater metabolic stability, for
25 example increased in vivo half-life or reduced dosage requirements and, hence, may be
preferred in some circumstances. Isotopically labelled compounds of formulae [, 1l, or il
of this invention and prodrugs thereof can generally be prepared by carrying out the
pfocedures disclosed in the Schemes andfor in the Examples below, by substituting a
re'adily available isotopically labelled reagent for a non-isotopically labelled reagent,
30 ‘ '

The term “alkyl”, as used herein, unless otherwise indicated, includes saturated

‘monovalent hydrocarbon radicals having straight, branched or cyclic moieties or

combinations thereof. Examples of “alkyl” groups include, but are not limited o, methyl,

ethyl, propyl, isopropyl, butyl, iso- sec- and tert-butyl, pentyl, hexyl, heptyl, 3-ethylbutyl,
35 cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, norbornyl, and the like.

The term “aryl” includes substituted or unsubstituted groups, including 5- and 6-
membered single-ring aromatic groups that may include from zero to four heteroatoms,
for example, benzene, phenyl, pyrrole, furan, thiophene, thiazole, isothiaozole, imidazole,
triazole, tetrazole, pyrazole, oxazole, isooxazole, pyridine, pyrazine, pyridazine, and



fl uor ophenyl )-1Hindol -3-yl]-1-pi peridnyl]ethyl]imdazolidin-2-one (US
Patent No. 4,710,500); am sul pride (US Patent No. 4,410, 822); ziprasidone
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mammal "1 n nee
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thereof; and R § I? Iamino a armnlrrqg%}ét Iammo gnt?ﬁk lal qamingpac Eammo (mcludln an
ant i - depr ess Ay i ry viary Y 9
alkylcarbonylammo, arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl,
25 alkyithio, arylihio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl,
sulfonamido, nitro, triflucromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or
heteroaromatic moiety. Aryl groups can also be fused or bridged with alicyclic or
heterocyclic rings which are not a}romatic so as to form a polycycle (e.g., tetralin). In an
aspect, the heteroaromatic group is 2- or 3- thienyl, 2- or 3-furanyl, 2- or 3-pyrrolyl, 2-, 3-,
30 o r 4-pyridinyl, 2-pyrazinyi, 2-, 4-, or 5-pyrimidinyl, 3- or 4-pyridazinyl, or 2-, 3-, 4-, 5, 6, or
7-indolyl. .
The term “phenyl” includes aromatic rings of six carbons. Phenyl may be
unsubstituted (or substituted with hydrogen) or substituted at one or more positions with a
substituent such as, but not limited to, alkyl, halogen, hydroxyl, alkoxy, alkylcarbonyloxy,
35 aryicarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylearbonyl,
alkylaminoacarbonyl, arylatkyl aminocarbonyl, alkenylaminocarbonyl, alkylcarbonyl,
aryicarbonyl, arylalkylcarbonyl, alkenylcarbonyl, alkoxycarbonyl, aminocarbony,
alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino (including alkyl
amino, dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino {including
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t her eof : dichloromethoxy, irichloromethoxy, etc  The term “heteroaryl” as used herein, unless
otherwise indicated, includes monocyciic aromatic heterocycles containing five to seven
25 ting members, of which from 1 to 4 can be heteroatoms selected, independently, from N,
S and O, and bicyclic aromatic heterocycles containing from six to 10 ring members, of
which from 1 to 4 can be heteroatoms selected, independently, from N, S and Q.
The term “heterocycle”, as used herein, unless otherwise indicated, includes
substituted or unsubstituted 4, 5 or 8 membered ting containing at least one N, O, or S
30 heteroatom which includes both aromatic and non-aromatic ring systems and includes
fusion to a 5 or 6 membered aromatic, heteroaromatic, non-aromatic carbocycle, or non-
aromatic heterocycle. Examples of heterocycles include, but are not limited to furan,
tetrahydrofuran, thiophene, pyrrole, pyrrolidine, oxazole, thiazole, imidazole, pyrazole,
isoxazole, iscthiazole, triazole, tetrazole, pyran, pyridine, piperidine, morpholine,
35 pyridazaine, pyrimidine, pyrazine, piperazine, and the fused bicyclic heterocycles:
indolizine, indole, iscindole, indoline, benzofuran, benzothiophene, indazole,
benzimidazole, henzthiazole, quincline, isoquinoline, quinazoline, azetidine, oxetane, and

ethylenedioxy benzene.



(b) anot her pharnmaceutically active conpound including an anti depressant or
anti-anxi ety agent, or a pharnmaceutically acceptable salt thereof; and WO
2005/ 1057 Rfak/ 05/001158 -25 (c) a pharnaceuti call I
carrier; aﬁgﬁgﬁﬁbgﬁg active compounds "a" and "b" are prégiﬁgﬁﬁﬁaﬁﬁﬁhnts

t hat render the conposition effective in treating such disorder or
condi ti on. Anot her aspect of the prese?% I nvention is directed to use of a
conposition 5 conprising a conpound of formula I, Il, or Ill having a

phar macol ogi cal s&hetstm Valkenylbhcludesunsanrhied é!iﬁhhﬁd’gbdi@p laRgIPgYUE Mblerdti andof  at

| east about i ﬁéssibﬁg&i) ft&{&lﬁ’o Ré Flkgé‘ﬁesa%g%oéo?utﬂ'[&gcon'm{§(I%as%n%ﬂ{%%lg at | east

about 200, a manu at | east
one of the aP@itkherixpBpledheienn ralienelneludes stigightehainiplsenvtigrpups (T s i nventi on

al so rel ates eﬂ@lefm m&ﬁfeﬁﬁ%nypﬁént&zmhﬁmﬁ E?ﬂrﬂéfehﬁl mihedyl, dlz@enyl etc, |)|

h | | f ,
E)r P ;Ir ﬁ:&’@}?ﬁe&?ﬁ?@ %8'6\’28&05%3 gye gﬁenyf %ﬁeygl gro%cﬁlo&?f{ggﬁ;gg:ul i cally

accept abl e caydldpentenyCengichenewy, ofcldhepteoyl,agcldactenyl), atiyl oF klkenybsubsitiviedii n chi r al
centers and { a%ﬁ% Erogﬁél’ an@éﬂcﬁ)ralkbl%r Eiclo %ﬁé@ﬂub&ﬁlﬁ% él?éﬂg Qr&ﬁnﬁwe term

di astereoneri ¢ I nvention re | sorrers and al l
st er eoi soner@kS‘FV‘E‘Hhﬁd?ﬁW§s gkenyhgroyns, Whishdrelyde okygengyitrqgen, sulitoh as 15 racenic

m xtures and pgﬁsphm?ms/atdﬂ@}epea:a@ brieDdTicPe éxnsbngi bﬁtﬁé ﬁﬁ@@aﬁﬁﬁ\b&&b@ﬁe swch |
conpo S, an Xt ur.es arnmce SI ti ons an
ot hodl” or > Bpudl ek AR HPan of Béednae Seln A i Ras B3y ebtiarbon

respecti vel y atomsd i kigktiong $ogre€aCs foratralgat chin LCarfédordyaricheniwhaing tLikediss, such as
classical r e%&hdameﬁﬁ gm%[g@hspnaielfeﬁltd efﬁr%cgm%&ﬁg iftheir fhg SRICRRBLAPRBRN ©

separation in aration roduct |nterrred|ate
| ndi vi dual erﬁ’éﬁ*ﬁ@%@ SEF Gpw@owﬁff@dﬁa?ﬂefum dheiera &21Ce ‘W\”descﬁ" el may have
advant ages, gfoupScantdinth Miotecakdon atoasem ¢ m xtures of these conpounds, in the

treat r’rglt of varlt zo%rs%rq?er ,"%5{3'2@[‘1‘@% oﬂ’@%gsugn\%ﬁ&e enyrsu,i@R)centers exi st

I n one ol ecul e e are 'S0 (S, 9,
(RS), and (@Lﬂ}tﬁut@ alkmeethe(!ﬂterzpfm refers$) alkenyl meietieg hayingsubsBuants a pair of
enanti oners (ngila{cfn?ra Hy%@&ﬁo@éne%@%réﬁaﬁﬁhé of tH&Hﬁfbc&%&H GatkboheSEiRhe chem cal
properties an tin 0| nts just hﬁ r\: bﬂéﬂ)’L enantioneric pair. The
P P or 1 g deqthiof MaGp, focbigmole, vl groubn GIGSDLITOI S UGB UBRb on (R
and (S, R). Th]l@icarbd)rqrtoumras;ﬂnarbonﬁoxycakdxwhrtﬂ:lnasxyeareloxgmamwlmxy ardxyidte, (S, S)
nol ecu S the (R R
nol ecu(g S 2al ﬂf’%@%ﬁ’é&%@% CEFDO%@ a%nocg?ﬁhr&?j ﬁla@maﬁ?irﬁ&gl far as the
conmpounds of dedyianingearponyl, alkyltbuocarbonybﬁlkmm shespbdetnhesphanaio.lphesphinato,

cyano, amine (including alkyl amino, dialkylamino, arylamino, diarylamino, and

or |11

alkylarylamino}, acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl
and ureido), amidino, imino, sulfhydryl, alkylthio, aryithio, thiocarboxylate, sulfates,

25 alkylsulfinyl, sulfonato, sulfimoyl, sulfonamide, nitro, trifluoromethyl, cyano, azido,
heterocyclyl, alkylaryl, or an aromatic or heteroaromatic molety.

The term “one or more substituents”, as used herein, refers fo a number of
substituents that equals from one to the maximum number of substituents possible based
on the humber of available bonding sites.

30 The terms “halo” and “halogen”, as used herein, unless otherwise indicated,
inciude, fluoro, chloro, bromo and iodo.

It will be noted that the structure of some of the compounds of this invention
includes asymmetric carbon atoms. It is to be understood accordingly that the isomers
arising from such asymmetry (g.g., all enantiomers and diastereomers) are included

35 within the scope of this invention, unless indicaied otherwise. Such isomers can be
obtained in substantially pure form by classical separation techniques and by
stereochemically controlled synthesis. Furthermore, the structures and other compounds
and moleties discussed in this application also include all tautomers thereof.

The term “ireating’, as used herein, refers to reversing, alleviating, inhibiting the



conpounds, they are all capable of formng a wide variety of different salts
with various Inorganic and organic acids. Al though such salts nust be
phar maceut eptable for admnistration to anl rral is often
desirabl e ‘Fﬁagé%g?ﬁge toinitially isolate the base %3%2@5’8‘??11?%e
reaction mxture as a pharmaceutically unacceptabl e salt and then 35 sinply
convert to the free base conpound by t ﬁat ment with an al kaline reagent and
thereafter convert the free base to a B armaceutically acceptable acid

addi tion sal brogr&seof A ptetemmdittd dm:r@abmn&ﬂonttbemiaﬁsﬁ:hq&moéwr&smof this

i nvention areeree o ?{flcﬁr% ared on%’arof %tlcg‘g) rﬁtia gse conpound with a _
subst anti al IV%&U 9 e omg BTt £1Fe RPEEER" HPHET or organic acid in an
agueous sol vent ofhd tarma‘ieainent)) as useqdjbareic, refolsvetie actsi bbating, asstréedinglis WO
2005/105763 Eﬁé&%ﬁ%@@ Thezt@rnpﬁreé’cﬁ\@ﬁtﬂélgo lnm tﬁ@&:ﬁfn\éhmsm%i?’m ation of

t he sol_vent, the desired soll i S readi al ned. The acids which
are uséd to levigignst ?ﬂ@%%ﬁ%&ﬂ?ﬁ?%@?ﬂ%{é’é@#%F@ digorder bajpgitreaish salts of
t he af or emenfForangdplbasaincatgpbiediminibhrhdnt 6f setargnimpiomabka Hikas® owhi ch  form
non-toxi c ac , salts containing pharmaceutically
accept abl e SEognrﬁ%%é&d'gﬁwﬁ% éa‘??{herh drochl ori de, hydrobrom de, hydroi odi de,
nitrate, sulfate The anmumdﬁtoéformlﬁihe)ls b.m!i'dlbar@ﬁh%fdihdrmalﬁbﬂmascem&$ﬂ“e

lactate, cit Et%taﬁ’so%feﬁfﬁdi & Kdrbih aéoﬁecuw tab Ak nBlel Bbmpdnkis 8f fis inveHEdh! BAd €.
saccharate, benzoate,' tnethanesulfonat e

mal eat fumarat e, uc

et handQul fonﬁ'ﬁeaﬂ'lﬁne‘?g?i@?é%‘gloﬁg‘fﬁ?‘@m‘%‘ ‘t ol uenesul fonate and panoate (i.e.,
1,1'- et hy: ene- bAadn(uEah;edéfﬂs(aa&feammb}ohmatpfﬁshntsmehmn vﬂll)b&bmeraﬁwamto

i nvention a S ca

dent 1 cal ¢ o0, GMECETE I Ao GF vy R GRS TRUIBE ot R i, o
one or rmre aerdunstiogvath th%@ﬂamwnﬁyheaﬁppam@mclﬁm thm%ﬁmﬁ% h%\@@f, et nass

nu;rber di ffewama,t thBﬁrﬂt'Ehﬁdﬂeis alighible BRSPS |Hma$§u§wm§rddd§ﬁb@&l Ingrebasngle i N
nat ur e.

oratedlno ouns of the
present i nvggﬁ?‘?cg'ﬁ qr?{ewﬁjggqegﬁ &'@ ’B‘fe“ﬁ%}'ﬂ 3 hp 'ﬂe gg}%n}hahfqe oxygen,
phosphor ous, dscibdus js ihlended analllas‘tmtlmlaod iisneot iaiandleda!s It thad HhvehitRE, to tﬁaC, 14C,
16N, 180, 17 and 3601, respectively. Conpounds of the
present | nve% elglégs%}%ﬁgégcgge%ﬁ%?'gof and pharmaceutically acceptable salts
of said conpounds or of said prodrugs which contain the aforenentioned
i sotopes and/or other isotopes of other atons are within the scope of this
invention. Certain isotopically |abelled 20 conpounds of the present
i nvention, for exanple those into which radioactive isotopes such as 3H,
1BF111C and 14C are incorporated, are useful in drug and/or substrate tissue
di stribution assays and others such as 11C and 18F are useful for inaging
studies i.e.; PET, MR, etc. Further, substitution with heavier isotopes
such as deuterium i.e., 2H,



can afford certain therapeutic advantages resulting fromgreater netabolic

stability, for 25 exanple increased in vivo half-life or reduced dosage

requirenen ce, may be preferred in sone circu

| sot opi cal fv?koﬁﬂ)glel?i{]’eéc] conpounds of formulae I, 11, or Il rﬁa'g&&ﬁﬁ?’%ﬂlﬁ%enti on

and prodrugs thereof can generally be prepared by carrying out the

procedures disclosed in the Schenmes andfor in the Exanpl es bel ow, by

substituting a readily available isotopically |abelled reagent for a

non-i sotopi cal ly | abel | ed DERYED DESCRIFION @F THE #{VSNTIONas used herein,

unl ess otherw se | ndicated,, i ncludes saturated nonoval ent hydrocarbon

radi cal s having straight, branched or cyclic noieties or conbinations

t her eof . Exanpl es bfe compeynds qj fasmplge |, dle Pl ©f thigupresgnidnyestion may becerepased et hyl |

ﬁt h%/l i pg Op%”hasl déist@rm{eﬁﬁkgige fdmuwb reabﬁc?rscﬁ@ﬁ?s. %ﬂfbs& thberi%étinﬂeattébF Rt.pP inltﬁtﬁxw i
eptyl, .3-e u cycl opr.o cl obu , ,cycl opentyl, cycl ohexyl,

cycl ohegtyl %8‘&5’8%?\%”}953%8‘?%@3' r?%g’i_folﬁ:\élharetagpﬁﬁnegla%ve. i ncl udes substituted

or unsubstituted groups, including 5- and 6- nenbered single-ring aronmatic

groups that ”B?ﬁeésﬂﬁilnén’ﬂf?e I):roﬁﬂéc?ﬁér&n:t o four heteroatons, for exanple,

benzene, phenyl, pyrrole; fturan, thiophene, thiazole, isothiaozole,

i mdazole, triazole, tetrazole, pyrazole, oxazole, isooxazole, pyridine,

pyrazine, pyr g8z tHoroitinethy¥lane05/ 105763 PCT/.| B2005/ 001158 -27 pyri m di ne,

and the,.ike. Furthernmore, the term“aryl"” includes multicyclic aryl groups,

e.g., ‘tri cycﬁP%",ﬁJ‘_bfng P2 e Xﬁa@&ﬂ al ene, benzoxazol e, benzodi oxazol e,

benzot hi azol e|BX btaBenzivddaclaid)-oberziydvxn Jkxide, net hyl enedi oxyphenyl ,

quinoline, is { DBlid L.dine, indole, benzofuran, purine,

benzof ur an, dg?zﬂapglrléloﬁ%?ylgr inEH) ﬂ%tlg'ne. Aryl 5 groups may be substituted

with, for exaRplebubfleyragemlips, al kynyl groups, hal ogens, hydroxyl,

al kyl car bony| Ry = r@liylogctibadiyla@dy, al koxycar bonyl oxy, aryl oxycar bonyl oxy,

car boxylat e, | on | carb al koxycar bonyl , am nocar bonyl ,

al kyl arﬁsﬁocar g’kﬁ%l‘ﬁ%ﬁ%ﬁ%‘/‘?“&%"éﬁ?@'&?8%%#’ al kyl t hi ocar bonyl, al koxyl,

phosphat e, phosphonato, phosphinato,’ cyano, anino (including al kyl ami no,

di al kyl am no, arylam no, 10 diarylam no, and al kyl aryl am no), acyl am no

(i ncludi ng al kyl carbonyl am no, aryl carbonyl am no, carbanoyl and urei do),

am dino, imno, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates,

al kyl sul finyl, sulfonato, sulfnoyl, sulfonamde, nitro, trifluoromnethyl,

cyano, azido, heterocyclyl, alkylaryl, or an aromatic or heteroaromatic

noi ety. 15 Those aryl groups having heteroatons in the ring structure may

also be referred to as "aryl heterocycles”, "heterocycles, " "heteroaryls"

or "heteroaromatics". The



aromatic ring can be substituted at one or nore ring positions with such
substituents as described above, as for exanple, hal ogen, hydroxyl, alkyl,
al koxy, alkul | oxy, aryl carbonyl oxy, al koxycarbonyl

aryl oxycar‘ggr%yﬁ/ élggﬁgcar boxyl ate, al kyl carbonyl, 20 al kyl é‘ﬁ%@g?’f}%% :

aryl al kyl am nocar bonyl, al kenyl am nocar bonyl, al kyl carbonyl, aryl carbonyl,
aryl al kyl carbonyl , al kenyl car bonyl, al _Ig?_xycar bonyl, am nocar bonyl,

al kyl t hi ocar bonyl, phosphate, phosphonato, phosphi nato, cyano, am no

(i ncludi ng aBklydme mm no, di al kyl am no, aryl am no, diarylam no, and

al kyl aryl am ] ' | I ]

aryl car bonyl %ﬁﬁglﬁ%@g%%ﬁﬂésg%bﬁﬁﬁ%@o%ﬁg |ér¢g%yélt%1mﬁg?dms%nfz¥%ydryl , 25

al kyl t hi o, ~ aPlypied (@Genefah Pesadusdily| at e, sul fates, al kyl sul finyl, sulfonato,
sui fanmoyl, sul fonam do, nitr i fluoronethyl, cyano, azido, heterocyclyl,
al kylaryl, or an aromatic or @5@?’\% romat i cRhoi et ryl groups can al so be
fused or bridged mlicyclic aqr et eroc 1O whirgry, 8 not
aromatic so as t rma polmmt@;in). Inm, t he

het eroaronatic ggOfp is 2- ofMBOHMDRNy|  R2<0m uranyl, 2- or 3-pyrrolyl,
2-, 3-, 30 or 4-pyridinyl, ?—pyrazi nyl, 2-, 4-, ofE5-pyrimdinyl, 3- or
4-pyridazinyl, or 2-, 3-, 4-, 5 6, or 7-indolyB. The term "phenyl"

i ncl udes aromatic rings of six carbons. Phenyl may be wunsubstituted (or
substituted with Rydrog or substituted at Bine or e positions with a

substituent such &s,0 t | iamsoededro, al k , I ydr oxyl , al koxy,
al kyl car bonyl ox 5 ryl car bowmox E bonyl oxy, —aryroxycar bonyl oxy,
carboxyl ate, alk¥¥Capbopyl, al Kyl am noacawraiofiyl o yl al kyl am nocar bonyl ,
al kenyl am nocar bonyl , carbonyl, aryl car byl ,%afyl al kyl car bonyl ,

al kenyl car bonyl , al koyycarbonyl, ani nocarbonyl, © gl kyM hi ocar bonyl ,
phosphat e, phosphonato, phosphi nato, cyano, am no (including alkyl am no,

di al kyl am no, arykgam no { aryl am no, and al k¥‘l aryl aginpno), acyl am no

(i ncluding WO 200%/ 1857 CT/ NB208) 7413421158 §80al anNaRAyBA1 No,

aryl carbonyl am carlbanoyl W an@ﬂ’o, I M NO, —StH-Fhyer vyl |

al kyl thio, ary % { ocar bo%y(f“a e, sulfat al kyl sul fffnyl, sul f onat o,

e

sul fanoyl, sul fo®&s) doggnitro, trifl uor omé€hyl , c¥ano, azido, heterocyclyl,
al kylaryl, or an Bfoffatic or heteroaromatic noiety.7 The term"aryl" is
intended to Include b&h substituted and 5 unsubstituted phenyl groups. The
term"aryloxy" or "-Oaryl" Includes substituted and _uynsubstituted aryl
groups covalently linked to an oxygen atom anpl fK%&quy groups

aRtl  be éﬂ!ﬁaﬁ nhut ed and

i ncl ude phenoxy fZoxy. Th "al k p es;
unsubstituted al Og @ , an(gcﬁféc%wa Oé’ ’
.,,,,I 0°C =% HO ILH Toluene, rt
R2
NH, 01/\,0(
8 9
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0
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0
10 11
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General procedure for the preparation of morpholine derivatives (Scheme A)
Preparation of Diol 3
10 To a 1 M sodium hydroxide solution, the appropriate phenol (1.05 equiv) was added and

stirred at room temperature for 30 min. Then (2R, 3R)-3



10 al kynyl groups covalently linked to an oxygen atom Exanples of al koxy
groups include nethoxy, ethoxy, isopropoxy, propoxy, butoxy, and pentoxy
groups. EXx substituted al koxy groups include hal | koxy
groups. Thgﬁg* ggy%gﬁoups can be substituted with groupslgﬂiﬁgggggﬁﬁgnyl,
al kynyl, hal ogen, hydroxyl, alkyl carbonyl oxy, aryl carbonyl oxy,

al koxycar bonyl oxy, aryloxycarbonyloxy, car boxyl ate, al kyl carbonyl, 15

aryl carbonyl, al koxycarbonyl, am nocarbonyl, al kyl am nocar bonyl ,

di al kyl am nocaplisoyglygidol @ Kyl eduidoestmidyd in adekporydn, amhibe reatien nphas pR@Nat o,

phosphi nat o, %Qt@@at(ﬂ(?%r@lpeﬂhgqédg fon At wm&) gr@tlnll(}'e]' afte Sﬁtf ¥,am no,

di aryl am no, and I am no _l]y amno (1nc I ng a car onyl'am no,
aryl car bonyl arfqsyct ‘%‘?&r?ﬁrﬁﬁw ViR ®teF-cihg opmbiagdl @raaBic exivaagh gvas Véﬁ%ihﬁf%‘ykﬂ“r 5L

al kyl thio, ar )ébﬁihthmydrbhd@EﬁﬂthNﬁrﬁtaﬁd cﬁbki b %ﬁhydaiukxébaiuﬂnfsuwé TheWolveitat o,
sul farmyé 20 “§qu

trif r one
het er ocyel yl | %YF? ungédfecg'ﬁecg‘?% E}P'ég?e Pfﬂ@%%WB%P%ﬁﬁ@P%aﬁB’P@P PEylica
Exanpl es of ha!etig@ﬂorshti‘@muretdmled al koxy groups include, but are not limted
to, fluoronethoxy, difluoronethoxy, trifluoronet hoxy, chi or onet hoxy,
di chl or onet hox trichl oromethoxy, etc The term"heteroaryl” as used herein,
unl ess ot her ’%l@""l’tfﬂ!‘i‘?fzﬁ%él'a“?'ﬁcl udes nonocyclic aromatic heterocycles

ﬁ ontai ning fi v 4 soldRYen ddb3 rl’a emylra%mamr meth%rfamwdgl (@*beés)waslada&i 4ne lc':\mxtb\e _
et er oa ns S ECt n en an C | ronmati C
het er ocycs:)l es 3"6 Rt l%? ﬁé Bgﬁp y ?0{%&%@?@ geon%%ﬂwg In 8?‘6' %‘ﬁFa ??8 to 4
can be heter oactrweswﬂrem i, Aftarddpé ﬁ'd@ramalws rhdmtew;haﬁ small apnouihed stagtingn
"heterocycl e, gAs4546 ahee[o@itlﬁhal ‘émoﬁﬁtsof %[Br%&m ishdtd @26&HL., M%Hfaﬁ S one

substituted or unsubstituted 4 I Nng cont ai ni n
N, 0, or S 3 é?%ﬁeoﬁ??ﬁmpdﬂ‘mf?cwﬁj?greﬁcﬁw &Eﬂ’rsf% wing N{eR o %a?"?ﬁ"yﬁ'ﬁl c ring

systens and i nmlmﬁldl‘l 8 $ib® Coriveriad tb TRIS deriviivas trthyRivivieat JOCé,qwhlp&a&,ra@faéd)tﬁHt ic,
non-aropati c . r - romat | c e C es_ o

het er ocg? | es qﬁc%%ﬁ%?‘ rﬁ'ﬁ’&upeafrog&r'r%gtbaqu1 ?“88”"‘?’@}' h’?ﬁ%’ 11 t E14aN "@Eﬂ' 8’%?‘3‘#‘1

t hi ophene, py rdrefvise). e resiclian migtureoxasatiovead to Ritaiy vb®, temmr@taw@hé stirregifer281 e,

i soxazol e, | S‘H Wr%ﬁQ"LG anh!&él@%ﬂlcﬁted tTﬁfSr&ﬁ@it% 4 R 2BnyaR¥d ks e H%rlaé{lérﬂ' ne,
nor phol i ne, I dazal ne yrimdine, razi ne | perazi ne, and, the fused
bi cyclic het er%‘@%}@ ulin wag gl '2‘”'?8 reaPtr'ﬂﬂ‘dT“ ”"el‘%aélshﬂ%@m‘?“ﬁﬁfmp?%“m eMof ur an,

benzot hi ophenetheiredaaromixiure hmlumdd&n Qlatr afbine bn‘yaauz tdyer, wap deparkisti@nd the

i soqui nQki ne, ' | i el , Z .
WO 2005%0576 %ﬁ%ﬁgﬁso%é’%ég %991%215%%?ng£ mS'F‘%&/ ﬂ%ﬁ‘? 93%%‘ Rfazene
unsat ur at ed alwgshesd wih qaueqys sedinimobioaroriale saliign hbmanqadseﬂ pyes anhyskeust ut i on
to the alkyl's dagmdupas 1HEQYRent Nab rdnfttbd GriaF :%uﬁbeatprés'é‘@étto @V@thg%é%lﬁe gbond.

For exanple, the term"al kenyl" includes straight-chain al ken roups
(e.qg. i as a colorless liquid y g yl g P
25 Preparation of epoxide 7

To a solution of mesylate 6 in toluene, 1M sodium hydroxide solution (3 equiv of base)
and methyltributylammonium chloride (75 wt % in water) were added. The reaction
mixture was stirred at room temperature for 48 h and at 50 °C for 18 h. The layers were
separated and the agueous layer was extracted with toluene. The combined organic

30 extract was washed with brine and dried over anhydrous sodium sulfate, The solvent was
removed under reduced pressure and the product was purified on a column of silica gel to
give the epoxide 7.

Preparation of aminoalcohol 8

35 To a concentrated ammonium hydroxide solution, an equal volume of methanol was
added. A solution of epoxide 7 in methanol was added drop-wise over 3 h. The reaction
mixture was stirred at room temperature for 18 h. The product was extracted with
dichioromethane. The combined organic exiract was washed with brine, dried over



et hyl enyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl,
decenyl , etc.) 5 branched-chai n al kenyl groups, cycl oal kenyl (alicyclic)
groups (cycla Bengl cycl opent enyl, cycl ohexenyl, cycl oheptenyl,
cycloocteﬁy A0%9P or al kenyl substituted cycl oal kenyPCEABEE01358d
cycl oal kyl or cycloalkenyl substituted al kenyl groups. The term al kenyl
further includes al kenyl groups, which include oxygen, nitrogen, sulfur or
phosphorous atomns repl aci ng one or noré#*carbons of the hydrocarbon backbone.
In 10 certaig, J oup has
6 or fewer car@argg&éacagﬁgs ﬁ%t%ﬁr%@%g WaQ re‘?rEonJ M@Q'ﬁ%ﬁ? te%s@'% lrﬁﬁ‘{ﬁ M%thg‘(r: hai n,
C3-C6 for brQh%ﬁ@ﬁgﬂﬂﬂWﬂnQ%@R@WF%@ds cycl oal kenyl groups may have from 3-8
carbon atons in their ring structure, and nore preferably have 5 or 6
carbons in t ctur term C2- CB i ncludes al kenyl groups
cont ai ni ng Zpﬁga'@p@&?{%’ R m'd%g Mor eover, the term al kenyl includes both
"unsub$t i t ut €l aatnkieg lob ‘amingeicohios Ghatd tigthidemiag Kébydgsiv) in AEF atsabtionfof whi ch
refers to al kiiyde feﬁPﬁﬁ&rhl@T faaw)ﬁg ?‘gh’ﬁf édae@%pw@spfkf?e?'snan@fdpx%rww on one

or nore carbons o rocarb bone., Such substituents can incl ude,
for exanpl e, S%YGRW”U'Q’P@WB%WE*@I"R‘?%‘W “ﬁﬁ’%LﬁS’é‘ce"rﬂ?ﬁﬂ'@n@e f?ﬂﬂ’:l'?é‘i@?ﬂlsso""?d in

al k}é I calr bonyblﬂmacletﬁfelylrvﬁﬁfeb(mw‘mt% bmiekem@ydﬂl@d midn@wouﬁqatmmafebwl gxy, |
car boxyl at e car QX am nocar bonyl ,
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wi t hi 20t he s gofee ofetivhacstatagnsthexane to e ephelinghe 1 weicaly e pwhiesoliguch i somers
can be obtained in substantially pure formby classical separation

t echni ques and b{qﬁg gr eochem cally controll ed synthesis. Furthernore, the

structures aRtFPg Yhpounds

To a solution of morpholinone 10 in toluene, Red-Al (75% jsolution in toluene) was added

dropwise at 0 °C. The reaction mixture was stirred at ice temperature for 3 h. Excess
25 Red-Al was destroyed by drop-wise addition of 2 M NaOH solution. The layers were

separated and the agueous layer was diluted with water and extracted with foluene. The

combined organic extract was washed with brine and dried over anhydrous Na;80,. The

solvent was removed under reduced pressure and the product was purified on a column

of silica gel (ethyl acetate: methanol) to give morpholine compound 11 iypically as a
30 colorless liquid.

Scheme B
Pailadium coupling of Bromo derivative (General Procedure B).



and noi eties discussed in this application also Tncrude arrtauromer

thereof. The term"treating", as used herein, refers to reversing,
alleviating, inhibiting the WD 2005/ 105763 PCT/ 1B2005/ 001155 -30 progress
of , or pravwersosnes7ehe di sorder or condition to which sucBoiggsvasuRisses, or
preventing one or nore synptons of such condition or disorder. The term
"treatnent", as used herein, refers to the act of treating, as "treating" is
defined i medi atel y above. The term "t3gseatment” al so includes the '

di m ni shnent or 5 alleviation of at | east one synptom associ ated or-caused
by the disorder bei tr eat g For exanple, treatnent can be di m ni shment
of several synptons _Qf g _dj er or corrpiﬁglt1 “%rcgdi catg i sorder.
The conpounds of f aefl, 11, or 111 a-nd——ﬁﬁe-l—i-—bhar R

acceptabl e salts al y8™nef er redRg her el BT | ect
compounds of this inventfonand 10 TR "active conpo "N s
invention". Additional beneRjts and features of the present ™\ nKenti on wll
becone apparent to thoge skilled In the art froma revi e of the follow ng
detail ed description, taken in conjunction with the exanple and the
appended clains. It should be noted, however, that while the invention is
suscepti bl e of aspects in vario for mg~descri bed hereafter are 15 specific
preferred aspects of the inventljon vvite under st andi ng that the preésent
di scl osure is intendedReassi| | €, nd is not intended to limt the
invention to the speciidde as G R[ri bed herein. WD 2005/ 105763

PCT/ 1 B2005/ 001158 -31 DETAI LED DESERI P ON OF THE | NVENTI ON The conpounds
of fornmulae I, Il, or Il of theyspreserit invention nmay be prepared as
described in the foll ow ng reaction schenmes. Unl ess otherw se indicated,
R-R8 in the 5 reaction schenes and di scussion that follow, are as defined
above. Unl eddeparpligngideorphefitope d3herein: TMS = Chlorotrimethyl silane; 10
Red- Al = sodiouadnitien of-amitrbfidg )12 &l henzenemas b@edtédtraRisBdphahystexshined( 1 H) - one,

1 hydr oxy.  Lgath (o) o) A5, a3 RRE O 2EAEHGRRF BRI ets BBz adt Y1 %Y

car bongll ; acetl c acid;
in THF was added. The reaction mixiure was heated to reflux (80 °C) for 18 h and then
cooled to room temperature, diluted with toluene and washed with water and brine. The

organic phase was dried over anhydrous sodium sulfate. The solvent was removed under

as the "novel

reduced pressure and the residue was purified on a column of silica ge! (EtOAc/ Hexane}
to give morpholinone compound 13.
10

Preparation of morpholine compound 11
The reduction of the morpholinone to the morpholine was carried out as described in

General Procedure A.

15 Scheme C: General procedure for the preparation of morpholine compound 7 starting
from morpholine alcohols 1 or 2 (General Procedure C).



15 DPPP =1, 3-bi s-di phenyl phosphi no propane.
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General procedure for the preparation of norpholine derivatives (Scheme A)
Preparatio 10 To a 1 M sodi um hydroxi de sol uti oprl ate
phenol (1. gfépie(]g%dﬁ“gwas added and stirred at roomtenperlg%/#@g(%@ﬁgg

Then (2R, 3R)-3 WD 2005/105763 PCT/ 1B2005/ 001158 -33 -phenyl gl yci dol 2 (1.0
equi v) was added In one portion and thqgreacti on m xture was heated at 70 C
for 2 h. The reaction m xture was cooled to roomtenperature and the

product was eBdheraeCeebntimiekd et her. The conbi ned organi ¢ extract was washed
with 1M sodi um hydr oxi de solution, brine and dried over anhydrous sodi um
sul fate. The sal vent renmoved under reduced Pressure and t he product
was purified orﬁyath%"r'ﬂfn%so? Hs'i"PrPE"&“ewP%"@SéEGF'BV‘ﬂ #he pure diol. Preparation
of nesylate 6 To a sol utlon of diol 3 in ethyl acetate triethyl am ne
(excess) was added. Th i°xt ur e 10H5Was cooled to 0 CR*t hen

chlorotrimet hyl silane (1. 0 equi v? hyl acet at R ded dr@pwi se over
30 min. After 1 h@Hif Hinal ysi hcat ed that 4 a )gf starting
di ol was Ieft,g@e"}ddiomdnonal a t kof chl (ﬂ‘cbgrl y %llanei di,\ m., 1.83
mol ) was add dthe re cgagw xture was sﬂ??red at HOr 45 mn.
When TLC anal yﬁjQ ndi cat ed Nol‘l g had converte(ﬂ to TMS der| vati ve 4, ’
triethylamne (1,0 equiv) waso to 15 the reaction m xture foll owed by
met hanesul foenyl chloride (1.1 equiv which was add®& dropwi séf The reaction

m xture was aH—ewed—ﬁ—aH—&kn—Feem—teﬂ%eea%&Pe—&nd—sH—Fped—Ler—Lz— h. Wen
TLC anal ysi s $¥iHegiaeiceAriS" merhelise porepoundrdBoreialidised to 5, 1 M hydrochl oric

aci d solution was added d the reacti on m Xt ulm spistirred aot,zroom
tenperature for ih. r eact ‘8t 0iee was d|| ed wi th er and the
organic Iayer was se a(ﬁ ted andrme™, or \ﬁﬁ)\

(e*

e Y N
O)\O’J< H Z = Heteroaryl
2 13 14

General procedure for the synthesis of (2-S, 3-S)-, (2-R, 3-F)-morpholine compounds
5 (Formula I, I, or lll) and (2-S, 3-R)-, (2-A, 3-8)-morpholine compounds (Formula i, I, or
iny.

Oxidation of A~-BOC-morpholine alcchol
The appropriate S or R chiral morpholine alcohol (1, or 2) was dissolved in a suitable

10 amount of EtOAc (0.2M) in a round-bottom flask fitted with a refiux condenser and a
magnetic stirbar, and this solution was gently refluxed with IBX (2.0 equiv) for 3 hours
with stirring. The reaction mixture was cooled to room temperature, diluied with hexanes
{(40% by volume) and filtered through a medium porosity frit filter. The collected solid was
washed twice with a 1:1 mixture of EtOAc and hexanes and the combined filirates were

15 concentrated to afford a colorless oil which was used in the next reaction without further
purification. See Org Lett, 2002, 3002, The crude NMR shows CHO peak and a trace
(<3%) of iodobenzoic acid. The aldehyde thus obtained gives a good result in the
subsequent alkyiation reaction. The aldehyde product 3 is somewhat unstable and
should be used shortly after its preparation.

20
Alkylation of the N-BOC-morpholine aldehyde
The crude aldehyde (3) from the previous siep was dissolved in anhydrous THF (0.6M) in
a dry flask under an inert atmosphere and the resulting solution was cooled to -40 C. A
solution of the appropriate alkyllithium or Grighard reagent (1.5-3.0 equiv.) in THF or

25 diethylether was added dropwise over 15 minutes via syringe while vigorously stirring the
reaction mixture. When the addition was complete, the cooling was removed, and the



20 aqueous | ayer was extracted with ethyl acetate. The conbi ned organic
extract was washed wi th aqueous sodi um bi carbonate sol ution, brine and
dried overywyyp sodium sul fate. The solvent was re educed
pressure to gi gsejio?z% nesylate 6 as a colorless liquid 2%&%&? 18%1
epoxide -7 To a solution of nesylate 6 in toluene, 1 M sodi um hydroxide
solution (3 equiv of base) and nmethyl tgibutyl ammoni um chloride (75 wt %in
wat er) were added. The reaction mxture was stirred at roomtenperature for
48 h and at bécthnivars a]l&méutowaetoaavmmmmeratwpmeaﬁmgamﬁdmﬁseaquneous | ayer

was extract e@en\cf}ﬁe'i'zﬁurg %éjﬁagg}ionmg éu(agl i nqﬂ@?%t%o([g??‘% %nagfﬁésb'é{dA%ﬁE hiEned'As hed with

brine and dri over rous vent was renoved
under reduce@%ﬁ'%ﬁ@ﬁ‘éwaﬁ@w%mﬁlﬁdﬁ@ﬁ couaining sat.raaeiH4 and isel Teh of silica

gel to give rédi![ﬁn@ﬁl&iﬁréiﬁae?extﬁét@@ﬁrﬁrﬁEmB afd tha %rﬁﬁﬁéeﬁ&&ﬁhs éktrdhs Wered

concenty at ed ammoni. sol uti.on hanol was
otoa S of SEPRR I TR BS NRE % Reeediin et altm st b BBl e or 5 he S The
reacti on matierbed omsm;agelraedpaﬂledbpmlummmmmmgrmh&mhca&lﬁagéﬁhepanoduct was

extracted w ' | G shed
Mt brine. QoA SHAEQIHRALR, pEofc 2 A ?‘%%%8%?%8%%@“’%&"’6%%{%s |
sodi um sul f at@ tworsiepssiemy e staiting NBORrEPhaling@icordl d 96 D HWMR aIMS Purifi cati on
on a silica gghysidleteBordiknt @RedUd 8. Preparation of chloroacetanide 9 5
To a nL ture of am noal cohol 8 and triethylamne (1.5 equiv) in THF, a

i

sol ut of chloroacetyl chloride (1 equiv) in THF was added dropw se.
After stirri rigveksion of the becdandery alalhebnt and vol atiles were renoved under

reduced pr esslll’lfs‘é)roc?%l&ge w%@&ﬁéﬂm"\%%gﬁ?%ﬁég%déum sﬁi ?f%h *ﬁ}{&erﬁéd?&@&hﬁiv (eyaghed with

wat er, brine an over sol vent 'was
removed underio hedegied ajspral (6.6-8) ‘E"S'"Ql"hﬁéy@mﬁﬁ%%@ta&ﬁi ged &-A. B ey epar ation of
mor phol i none rﬂ@plﬁiﬁéﬂéﬁ%iﬁéﬁﬂcﬂ@s@ 8)as10d i ThRQrocecurt Wadalsd aﬂpuétﬁto(bﬁn\leﬁopr opy!

| coh d I i
"soproi al dBEeeg aatls by AP aBIRAY MR e b p Lt )
reacti on mi xtand-RcdsSkmomphalide derivetiveastchmg dRat2ar, é3fooﬁ4 4l-l¢nce,1$c01|rﬂe4pﬁd of the
m xture was @do\:l@tb@%tér&brﬁel%obﬂ‘\uﬁﬁlﬁkﬂ@thg sVt rodf dpblicable & 3\6@%@%&93 wer e

renoved under uced pressure he Tesidue was partitioned between tol uene
and possible stereo;somers
Benzoate formation
20 The starting alcohol (5), triphenylphosphine (3.0 equiv.), and the starting phenol (5.0

equiv.) were dissolved in toluene (0.4 M) in a round-bottom flask fitted with a magnetic
stirbar and septa, and the mixiure was cooled to 0 C and stirred for 10 minutes at this
temperature. DIAD {2.9 equiv) was added dropwise over 10 minutes at 0 C. The reaction
mixture was warmed to ambient temperature and stirred for 24-48 hours. Reaction

25 progress was moniiored by TLC (40% EtOAc in hexanes as an eluent) and MS. Upon
completion of the reaction, the solvent was removed in vacuo, affording an oil which was
dissolved in dichloromethane (0.1 M). This solution was iransferred to a separatory
funnel and washed twice with 1M ag. KOH solution. The organic phase was dried over
NansSOy, concentrated to dryness, adsorbed onto silica gel, and subjected 1o column

30 chromatography (Silica, Biotage prepack, EtOAc in hexanes) to afford the product
benzoate, typically as a foamy semi-solid in 95-99% yield. HNMR and MS analysis were
consistent with product. '

Benzoate cleavage
The starting benzoate from was dissolved in MeCH {0.1 M) and NaOH (10 equiv, 5% ag.

35 solution) was added. The reaction mixture was warmed to 80°C and stirred at that
temperature for 0.5hr. The MeOH was removed in vacuo and the aqueous layer was
extracted with CH,Cl, (4 times). The combined organic layers were dried over



wat er. The aqueous | ayer was extracted with tol uene. The conbi ned organic
extract was washed with sodi um bi carbonate solution, brine and dried over

anhydrous spghpiRhgiiate. The solvent was renoved under Eﬁfﬁéﬂg&ée sure

and the product was triturated with a 20 m xture of et hyl hexane
to give norpholinone 10 typically as a white solid. Preparation of 11 To a
solution of norpholinone 10 in toluene, gfRed-Al (75% sol ution in toluene) was
added dropwise at 0 C. The reaction mxture was stirred at ice tenperature
for 3 h. ExcedsS03anRechcihtrataisio difet moyiewhidhywabr pupifiat tyeomthttichioamatogfapBy M NaCH
solution. The | ayers were separated and the aqueous |ayer was diluted with
wat er and ext@'&i%gﬁtaﬂf Prepeck HEieHexig afferd tgidegitpdsiaghelSdn esaditgeicellgt washed
Wi th brine angbidir iR aveMSanhlysls aar® chiadkifwittliroductol vent was renoved under
reduced pressure and the product was purified on a colum of silica gel

(et hyl acet atéﬁﬁ@@ﬁg’%‘)‘ﬂh%‘ﬁ%ﬁf%ﬁmm I ne compound 11 typically as a 30
: al |"a

colorless liqu 'um coupling of Bronp derivative (CGeneral
Procedufe B).THaGt26H3%lcbbE (%) IripReryiphS8ihiia/ (2.0 245%), ad®ink kiartg pRéndPB® / K2C03 vy

---~ & \ + n | .\ - t ol uel , NH
Y1 ~J Prepar%ahul gn%g &%&%@Itél%%ﬁ@ '&\@) ! Qroalat?ds-%q%tgr&ﬂg%e@ﬁedgf%ﬁgﬁgnﬁ%gg ?2 I n
benzene was adlitherandseptaland fherminkierwes shojedbleiOfednd siisred foul il QminU®p atthid pot assi um

car bonat e. Th@ﬂ%{aé}aﬁn@. Ut Sk sed, B&n@@wnewr biRbiR RABRE Gnd@&dofled and dlsnldlE Was
added. The reaction heated to or 18 and t hen

m xture was refl ux 529%0 Q) f 18 h
cool ed to roo?MUBhIE % e totgl solyprolinekr! THF wen addadde aldeib goli'ith WAPer and
bri ne. 1fhe ofl Gamie) wdzarided\dvopwise @adr MV@hu@s BydiColise eadiot mibswbivas e. The
solvent was r i urified on
2 col urm of ﬁ%‘ﬁéﬁ%%éfﬁel bqfﬁeé&%%@é%gﬁs@?méﬂg?@%uh% FeeBRr R de ound 1. 1o
monitored by TLC (EtOAc in hexanes as an eluent) and MS. Upon completion of the
reaction, the solvent was removed in vacuo, affording an oil which was dissolved in
" dichloromethane (0.1 M}. This solution was transferred to a separatory funnel and

15 washed twice with a 1M ag. KOH solution. The organic phase was dried over NasSOy,

concentrated to dryness, adsorbed onto silica gel, and subjected to column
chromatography (Silica, Biotage prepack, 10 to 25% EtOAc in hexanes) to afford the
product 6 as a solid or a foam in moderate yield.

Removal of the BOC group

20 The starting material 6 was dissolved in a very minimum of dioxane in a round-bottom
flask fitted with a magnetic stirbar and this was cooled to 0 C. A solution of HCI (4.0
equiv, 4.0 M in dioxane) was added dropwise via syringe and the reaction was stirred for
0.5 h during which time, the reaction was allowed to warm to room temperature. Stirring
was continued for an additional 0.5 hours if necessary. When al} starting malerial was

25 consumed {as judged by TLC using EtOAc in hexanes), the reaction was concentraied to
dryness in vacuo and taken up in a minimum of a 5% (v/v)HOAgc solution in MeOH. This
solution was loaded onto an ion exchange column (Varian SCX) and purified using MeOH
and eluting with 1M NHg in MeOH) to give the product amine 7 or 8 {(as the free amine)

as a colorless solid or oil which was pure by NMR and HPLC.

30 Formation of the fumaric acid sait

The free amine was dissolved in a minimum of isopropanol in an appropriately sized
round-bottom flask fitted with a magnetic stirbar. A solution of fumaric acid (0.96 equiv,
0.205 M in isopropanof) was added and the reaction mixture was vigorously stirred for 15
minutes. A portion of the solvent (30-40%) was allowed 10 evaporate under a stream of
35 nitrogen to afford a solid or a gummy solid. The remainder of the solvent was removed in
vacuo and MeCN (0.1M) was added. The resulting reaction mixiure was vigorously



Preparation of norpholine Preparation of norpholine conpound 11 The
reduction of the norpholinone to the norpholine was carried out as descri bed
in General A. 15 Schene C General procedure for tion
Iof nor phol i ng{dc)%’@n%%”&ﬁ‘& 7 starting from norpholine al cohol géﬁlﬁig@@%ﬁ%& er al
vPr ocedure C). WD 2005/105763 PCT/ | B2005/ 001158 -36 Synthesis of "S"

‘mor phol i ne corrpounds (Formula I, 11). OF,0J BX, EtQAC -p rgj] XI\/gBr, XLI
iOH OH ~Dk D~Ck ;loj< p~-pk 1 3 45 1. D D, Phcoo chromat ographic 2. KOH
purification RRtirR2 fiRbeGeralRBuR dofity vibidhftime aFwhite sblidHmsRIhéArdabidd midura wa€O X R -

?Fgflmljfgel o P%%&M%°% Sechoh ARl oo (B G QO?%'&%%H%%%PN 2 H

‘a Alternati ve '&rasEtys inan fildathg The FP@CHW@B’QWQM%N"%&FU‘ thisughdier PﬁPBEW%nds
(Formula I, It prodhdtbrystBRis\éranf3eptous ol vwidte cdibbtdd and-drie@urdeRdacuum.

J 5
Ether formation via mesylate displacement (alternative procedure to Mitsunobu reaction)
The starting alcohol 5 was dissolved in CHoCly (0.4M) and EtgN (1.3 equiv) was added.
The reaction mixture was cooled to 0°C and methanesulfonyl chloride (1.2 equiv) was
: added dropwiss. The mixture was stirred at 0°C for 2hr. The reaction was quenched by
' 10 the addition of satd. ag. NH4CI, diluted with an additional volume of CH,Cls and poured

into a separatory funnel. 1.5M ag. HCl was used to wash the organic layer for 2 times.
The organic phase was dried over NaySOy, filtered, and concentrated in vacuo to afford

the product mesylate which was used in the next step without additional purification. This
material was dissolved in a suitable solvent such as acetonitrile or toluene and K,COs

15 (3.0 equiv) was added along with the appropriate phenol (1.3 equiv). The reaction

' mixture was heated {o near the reflux point of the sclvent either in a microwave reactor or

on an oil bath. After heating for 12-60 hows, the reaction mixture was filtered and
concentrated to afford a gummy residue which was purified by flash column
chromatography to afford the desired ether product 6 or 8 in moderate yield.

20
Scheme D: Alternate procedure for the synthesis of biaryl and pyridyl-substituted
morpholine derivatives (Formula ll). General Procedure D.
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! 2008) 105763 AP 001158 - 37- Schere C, conti nued syHﬁFﬁ@é"r”Q%(’%"f%l

i 3-R' norphol i ne conpounds (Formula I, 11). 4Z CD, LO1dIR22Z R2 "A'O R R3

'Rl Ra ~~/ig OHDIAD, H fl4 HX R4Cx ) tquenere/OaxCHOorN~k

1 ~Dk H 4 " 12 12a Synthesis of "2-R 3- nmor phol i ne conpounds (Formula 1,
II)R2 H As desEthebiishiiab olacMitslinbbiRiabiloh (Rt ORor Ox OR5 \\N 310. 0 ~O

( o0 Xy T TEb kRGN g%ﬂxtu?e dirogh %gsp&afrg%ra bl G550 S Ay Bloxdriingy Nt hesi s of
-morphohne- -carboxyhc acid, tert-butyi ester (1), the appropriate phenol {(e.g.

2-bromophenol, 2-bromo-3-pyridinol, or a substituted analog), and triphenylphosphine, in

5 DME was added dropwise diisopropyl azodicarboxylate. The solution was stirred and
heated at 40°C for 24 h, concentrated (to remove most of the DME), then suspended into
diethyl ether. The solid that formed was filtered. The filtrate was concentrated and
chromatographed {(MPLC, silica gel, EtOAc in dichloromethane) to give the product (2),

~ typicaily as a yellow or colorless oil,

10
Biaryl ether formation
To a stirred solution of the aryl bromide 2 and the appropriate phenol in DME was added
potassium ter-butoxide and Copper (l) triflaie benzene complex. The mixture was stirred
and heated to 100°C for 24 hours. The reaction was then concentrated (to remove most

15 of the DME), and suspended Into diethyl ether and water. This mixture was fiitered
through a pad of Celite and the pad was washed with additional diethyl ether, The layers
were separaied and the organic layer was washed with 2 N NaOH (2 x), sat. KHzPO,, and
brine solutions. The organic exiract was dried with NapSQ,, filtered, concentrated and
chromatographed (MPLC, silica gef, EtOAc in hexanes) to give the product (3), typically

20 as a thin oil.

Formation of fumarate salt.

A solution of the BOC-protected morpholine derivative 3 in of CH,Cl, was treated with 2

mL of trifluoroacetic acid. The solution was stirred at room temperature under N, for 3 h,
25 concentrated then partitioned between CH,Cl, and 10% aq. NH,OH solution, The layers

were separated and the organic exiract was dried (Na,SO,), filiered and concenirated.

The sample was converted to the fumaric acid salt in 2-propanol from which It crystallized

to give the product 4 as its fumarate salt (white solid).

Additional debenzylation and alternate etherification for diphenyl ether formation without
30 pyridine ring: (W=C)

O/\/\N/BOC

OH Q

Additional debenzylation reaction: To a solution of {S)-2-(2-benzyloxy-phenoxymethyl)-

morpholine-4-carboxylic acld, teri-butyl ester (obtained as above, General Procedure D)

in ethanol was treated with 10% Pd/C. The room temperature sample was hydrogenated
35 at bafioon pressure for 2 h, filtered then concentrated. The sample was dissolved into .



5 (Forrrulal II, or I11) and (2-S, 3-R) -, (2-R, 3-S)-norpholine conpounds
(Formula 1, or I1lIl1). Oxidation of N BOC norpholine al cohol The
appropria hi ral norpholine al cohol (1, or 2) was dissolved in
sui tabl e \ﬁ%ﬁ)&%gﬁ :Fof Et OAc (0.2M .in a round-bott om f | BEKWIBTPYUAIS; ¢ 1
reflux condenser and a magnetic stirbar, and this solution was gently
refluxed with IBX (2.0 equiv) for 3 hoyrs wth stirring. The reaction
m xture was cooled to roomtenperaturée;“diluted with hexanes (40% by

vol une) and éch&Qﬁa@ﬁ’edfoh%éﬂ'RH@’@%ﬂh%ﬂhMtﬁﬁhst Wridd" Mbsbb'ﬁlﬁfed ange col | ect ed

solid was washe xture nes and t

conbi ned fi | TS ggtea%’r%"e\i@ géﬁ@&ﬁ%%@ﬁ’%ﬁ"@ﬁ)f%?fa @"%61"85&’?’3’ gaqy |te%l ch was
used in the niytestersaatlighiryellovt dilout further purification. See Org Lett, 2002,
3002. The crude NWR shows CHO peak and a trace (<3% of iodobenzoic aci d.
The al dehyde t hus obt ai nedm%l ves a_good result in the subsequent alkylation

reactidn. Thillemaingigigay shetiorration; Thegueredrract Badd Bysne ohald Tairbedren be used
shortly af t ef etfisS 99K, epeusawmn wa?seomwl Rbib@fe 6f2, hﬂmomnBQ@dep@qiw ne

al dehyde The cyude m us | ved in
Anhyar ous  THEEH: B A e e B eSferieied h SPE BrerERdAl ! ne
resul ting sobumtmnpevﬂs'ecmrambleot atm@sp@ere for Sslaya.tTihesample ae diybgsrwipr | at e

al ky! |1t i Uri@ho G Gaksbef @ARERIrd for 2 e b rogh 8 pdd bt e gl ot hyl et her

was adged dropvvl se over m nutes via syri e vigorously stirring the

react i8n ni XWW%WaW@QBQW@" hdNaQHHR xhaat éﬂ‘éb"ﬂef?@’”%l drieg (MeEC4:enpved,
and H;e WO ZM%L%Z&BerRﬁEf ol Bﬁ@@ﬁb@@a&ﬂ;ﬁ@waséﬁ&nﬁmbpm (mﬁ;asceskllb@g@d to correh
to ambient t ture ter Sti ours at this tenperature, the
reaction vvasgﬁ ﬁ'l?ﬁ)pﬁggf"gtmoé"f@]%ﬁgﬁ |'sg Et OAC i n hexanes as the

el uent) and was poured into a beaker containing sat. aq. NH4CJ and ice. The
resul ting mgﬁ,“éﬁwmmﬁ)&mﬁéﬁﬂp%éargbmc and the conbi ned organic extracts

wer e 5 washed w t'h sat % concentrated to dryness. The resulting
crude18i | wake a BEBIEENS Rogids 3, Ehdegﬁse‘éﬁfﬂa%r??‘?"é’%ﬁ"”ﬂ}?"&'ﬁ'l’%ﬁ’ﬁ“@hr omat ogr aphy
(silica, Bi opmaiurp(oy;poassium Earbiiatd, and‘lﬁe(amq:)nate&)oﬁfnfc@bﬁ vidheadgieadnet s 4 and 5

2 2 00l or | cggh kS0 ASTRGUAL A ot Sh o f lodB ShSBROALAR e St L1 ng

N- BOC- nor phoi I PoPSiere’ Consi stent with
product. 10 tamesissvesnfiiefediand thediataiwasconsantipigt. The reSIdue was dissolved in

gthyl acetate (100 mL), washed with water and brine. The solvent was removed under -

a
a

20 reduced pressure and the product was purified on a column of silica gel using ethyl
‘acetate in hexane to give compounds 5 which were deprotected in the usual way.



b e

Thi s procedure was appl ied to invert the stereochem stry of an undesited

al cohol (e.g. 4) to the desired alcohol (e.g. 5 during the synthesis of
(2-S, 3-S)- and (2-R, 3-R)- norpholine derivatives such as 7, 8, or 10. This
procedure WHO 200¥W5&3plied to convert 15 the undesired (elﬁ:T/ﬁihodsﬁhohB@
desired al cohol (e.g. 4) during the synthesis of (2-S, 3-R)- d (2-R
3-S)-nor phol i ne derivatives such as 12,12a, 13, or 14. Hence, aI cohols 4 and
5 coul d be interconverted t hus maki ng #Be synthetic route applicable to any
of the four SSI st ereoi soners Benzoate formati on 20 The starting

al cohol (5), P?)"ﬁ rﬁ‘;'f’ &Fhi ne (3.0 equiv.), and the starting phenol (5.0
equiv.) were dbchemeEd GametameéureGorAhe/ﬁyntheas pioGinick Motghoiing Davatitéd. t ed
with a magnetic stirbar and septa, and the m xture was cooled to 0 C and
stirred for 10 m nut at this tenperat . DIH@B %2 9 equi v)®was added
dropwi se over 10fi.pdtes @éh'},‘ﬁgc'& Th f.on Xp) 2, to anbi ent
tenperature and stifred fo.r._léqu h ) eact_L_an_Zi,pr regs Was nonitored
by TLC (40% Et OACNI n jhexanes as an €ldent) and MS. Upon | etion of the
reaction, the soI)e was renoved H))s(a 0, affording anA@@l ch was

di ssol ved In di &hl ofondt hane (0.1 Nj~. Fhi 3 sol ution was rafisferred to a
separatory. funnelt and washed tw ce wi¥h 1M aq. KOH sol uti on.’® The organi c
phase was dried over Na2SO4, concentrated to dryness, adsof Beoremgm, silica
gel, and subjected to colum 30 chronmat ography (Silica, Bl ofage prepack,

Et OAC in hexanes) to gfford the product benzoate, typicallly as a foany
sem-solid in 95-99%gel d. HNMR and M5 analysis were constistent with
product. Benzoate cl% vage,,J. '@tartl ng $nzoate fromwas di ss®lved in MeOH
(0.1 M and m?&fﬁquw“%}g&taq @Fﬂtl on)n, WA sstadded O The. react i on

m xture was warfped]to 60C@and stirred gt that Lenperatur r 0.5hr. The
McCOH was renove acuo and the aq | ayer was extrawted,wth CH2Cl 2
(4 tinmes). The ('{)AQB ed organic Iayejs\g)a&e dried over V\D}QO 05763

PCT/ 1B2005/ 0011 39 Na2804 and c8ncéntrated to afford @n B | “whi ch was
purified by col umﬁ“chr onat Dgyaphy (%ilica, Biotage prepack, Et OAc/ Hex) to
afford the desired oh#&b in good to excellent vyield. HNVMR and M5

anal ysis were cons §§ugmomgyeth product. Ether formation via Mtsunobu
reaction ' 5 The s{gotizorgi®l cohol (5) triphenyl phosphine (2.0 eqw v.), and
the starting phenoy (5.0 equiv.) were dissolved in toluene (0.4 M in a

round-bottom flask fitt vmthamanetlc 3
; > gl g R2 //IH
I 3-4M HClin = / ' Succlnic acid in R
0 dioxane, 0 to N MeOH, r.t.
3 rt,1h

il

Cye T Sh - [T\m

o 0 o
6 7 19

Oxidation of N-BOC-morpholine aicohol

The appropriate S chiral morpholine alcohol 1 (15 g) was dissolved in a suitable amount
5 dichloromethans and, TEMPO (160 mg) , KBr (650-mg), and TBAC) (1 ¢) were dissolved

in a mixture of DCM (950 mL}) and 40 mL 1M NaHCOg. The reaction mixture was cooled

to 0 C and a solution of NaOCI (13%, 300 mL), 300 mL. satd NaCl, and 180 mL NaHCO3

was added dropwise over a period of 45 minutes. After stirring the resulting mixture for
another 1.5 hours, it was washed with CH,Cly (4x500 mL). The aq. layer was cautiously

10 acidified to pH 2 with 1M HCI and extracted with CH,Cls. The combined organics were

dried and concentrated to give a white solid. The acid thus obtained gives a good result
in the subsequent coupling reaction.

Preparation of Weinreb Amide:



stirbar and septa and the m xture was cooled to O C and stirred for 10
mnutes at this tenperature. In sone cases, sone phenol or al cohol renmai ned
undi ssol vedyangospiesigd! | anount (5-10% of the total sol vey éﬁ%ﬁdgﬁ Y THE
was added to aid wth solubility. DIAD 10 (1.9 equiv) was ag Iropw se
over 10 mnutes at 0 C. The reaction m xture was warned to anbi ent
tenperature and stirred for 24-48 hoursg4Reaction progress was nonitored by
TLC (Et CAc in hexanes as an eluent) and MsS. Upon conpletion of the

reaction, theTeohokbH (303 wae dissaibdiimd0famludichladrhethatieraipng vitbi the ahineh was

di ssol ved in h@r&hloﬁ&@(}@ﬁfb"}mﬁelgﬁarﬁmM:JS g-minﬁ tfﬁé’édibﬁ:bl?ﬂaé"@o%lerdrt 5%&6Frﬁﬁ'%]t 0 a

separatory funnel
organi ¢ phase "SRRI V5§ EAdagphagpiorio W@'l‘?ﬁ"ﬁf j {93 %PW@Q@'“U%%Q'bed ont o
silica gel, asd. $hd)ueearoﬁdmttmea@b siived farh son@dogamidugndnhB Witk 850 B stage

prepack 10 t % lid or
a foami n m)dg?gé %@tgﬁ t <%5 %%?%%lc qﬁa&g&% SQP%E%C' ﬁlgé‘ﬁ‘%slﬁ%é gh 4‘33 "r}gt eri al
6 was di ssol veghikice., vesfiord afiribival of dbieena8.7ig bi thef debirkd Apndd masaflask fitted
with a magnetic s |rgar and this was cooled to 0 C. A solution of HC (4.0

equiv, 4.0 M relotseibi?d%) was added dropwi se via syringe and the reaction was
stirred for 0.5 h during which tinme, the reaction was allowed to warmto
roomtenperature. Stirr was continued for an additional 0.5 hours if
necessary. V\VIEFFPQWWE%F?"gWﬁ material was 25 consumed (as judged by TLC

usi ng E0OAC | Rrdpexasred e; (Pymermdngnmmolmemmembmb ecld tedt-buthl ygd@8 ail N vacuo
ek P e TN AL, 2oiiadae BN a0 R i boddls | Sol Ll or

was | oaded on an ron exc Iurm PPeH 0S| ng MeCH
and el uting w29G ENQQI’—@&Q)W%@GMQ@O@'S@@VGW@ "mﬂld@ﬂﬁ,ﬂtawﬁ“ﬁ@m?'r%rang (as the

free am.ne)  arify WA RMIREE foF 8b hhuls aPizb CWNTHE S0NASH RERe aé(rkWBWaﬂ'ﬂe HPLC. 30
ric acid s n a ninimm

or | 2opr opanoPMite TN Arsdopsd B sdlited & Fudin Porrie B BRI Feaebdy i t 1
nmagnet i X5 st r lrditure Avas béld & -00C afid steretifor 60 abiutds B/aBE wes|péured intd ttR0Badtbn n
I sopr opanol ) uB AR & ti@&d 1‘?)6%_ 8’?{3‘%] ﬁ%@é/gﬁmﬁ‘%—lﬁq %\AL@H?AX stirred for

15 m nutes. portion o Iven to evaporate
under a str eamxwdcti@bintoi BOAGEBR7S MLEdnt @orteAtrRionh salech salidovBRwaQuiitikd ohlae

The resul t | ng D SERHSSPRRERE SRR b RSB e ToaufrodlortRl added
PCT/ | B2005/ 00 &ligh8ly yella®, wexiy selidd f or several hours during which tinme a white

solid fﬂjms. The reaction m xture was heated until all of the solid

di ssolved and was allowed to (slowy) cool over 1 h to anbient
Reduction:

Preparation of 2-(Hydroxy-pyridin-2-yl-methyl)-morpholine-4-carboxylic acid tert-butyl
ester as a representative example. In a glove box in a sealed tube the reactants (1.15 g
ketone, 0.1 g KoCOg) were dissolved in THF and isopropanol along with .001 g of Ru (8)

25 cat (0.02 mol % eq) (Strem cat #44-0211 lot # B7081103). This was stirred under 50 psi
H2 at RT overnight. The reaction was removed from the glovebox, filtered (the solid
KoCOg) through syringe filter containing 3 g silica, and concentrated to dryness under

reduced pressure to afford a yellow oif which was pure by NMR. Upon standing, the oil
solidified to a fluffy solid which was used in the next steps without further purification.

30 NMR analysis can be used to estimate the ratio of diastereoisomers present in the crude
reduction mixturs.

Formation of and displacement of mesylate or Mitsunobu reaction:
2-[(2-Ethoxy-phenoxy}-pyridin-2-yl-methyf)-morpholine-4-carboxylic acid tert-butyl ester

35 was prepared following the protocols outlined for General Procedure C.

Remaval of Boc group and salt formation:



tenperature in an oil bath. The reaction m xture was filtered through filter
paper and the product crystals (or anorphous solid) were collected and

dri ed under Et her formation via nesylate displac natl ve
procedur e tmégmsg%u reaction) The starting al cohol 5 V\gs @2065%1

CH2Cl 2 (0.4M and Et3N (1.3 equiv) was added. The reaction m xture was
cooled to OC and net hanesul fonyl chloridg (1.2 equiv) was added dropw se.
The m xture was stirred at OC for 2hr. The reaction was quenched by 10 the
addi ti on of sa-{-Etqgxy-iieddly)-pytiding-ganetiyil-mospholirddurharasatas\podpared falbwieh2Cl 2 and
poured into HCI was used to wash the organic
| ayer for 2 t?‘H%E'%E%gutg?efggﬂr%"ﬁrﬁg@&é\k‘g%%r| ed over Na2SO4, filtered, and
concentrated in vacuo to afford the product nesylate which was used in the
next step wt hmchaﬂddbit.‘tuwaiatmﬁfi cation. This material was dissolved in a

bl | |
wns. added al onfeR Ry R Ah I bler g R ERpu A e Chodsoraty 8, 1 )
m Xt ure was hwm&ﬂ@rrlountméaopmm,‘mhm& agsiedoin orsler tofdisséiee e Mpaiolingicomeleteiyn Aa
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reaction mxture was tered and concentrate resi due
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6-K2-Bromo-phenoxy)-phenyl-metbyl}-morpbalin-3-ane 2[(5-Oxo-morpholin-2-y1)-phenyl-methoxyl-beazoic ncid ethy] ester

{Bocy,D
et
Tnlusnu i, NaOH, THF "’fb,,,'
0C®w25C /!

{2-(Morghelin-2-yl-pheny! heoy)-msthunel
£ L ) Gl aintl’ e §
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2-[(2-Hydroxymethy

curbuxyhc ucld :ert 'Emtyl ester

e 0
NaH 0.
[ HCl
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2-{(2-Ethexy-] phannxy) -phenyl-methyl)-
2-[(2-Mothoxymethyl-phonnxy)-phenyl-methyl]-marspholins-4-carboxylic acld fer-buty) ester plpssiding

15 General Procedure F:
Preparation of 2-[(5-Oxo-morpholin-2-yl)-phenyl-methoxy]-benzoic acid ethyl ester.



R7 3 Rl-3 TTRta TPAO NI1J Il 4 0 E(J R48 T 5R4.s R4fi kl17 NHO ~ H
T,V=CorN 4 3 6 WD 2005/105763 PCTI | B2005/ 001158 -41- Etherification via
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M t sunobu re ' stirring mxture at roomtenperatur It her (R
Jor (S)-2- hyd@@%%ﬁ? mor phol i ne- 4- car boxyl i ¢ aci d, tort-@?ﬁ%ﬁz WOPES8 (1) |
‘the appropriate phenol (e.g. 2-bronophenol, 2-brono-3-pyridinol, or a
isubstituted anal og), and triphenylphosphhgg, in 5 DVE was added dropw se
‘di i sopropyl azodicarboxylate. The solution was stirred and heated at 40C

];I or ﬁ4| h, ﬁonceaauz-ameﬂ_—mbmxypmuﬁ—mw]-nﬂfrgmM&Emﬂo,azt d)amsuisnande dinaind 0
~di ethyl ether. SQd it I i T | e

. concentr at ed arg%%)h%@@l%@?g%%gwsgﬁﬁogﬁgﬁq ﬁ@%ﬂ%:[qﬁtg ) 8hd TeA

!di chl or onet hand)-63 BLlypRcihe FrRacinowRsaiaceyinder e () alapsphergsnd hoatipd 8i708(C. An
,colorless oil. sd@nBichdryd oftfalifst WaY aBfl AN6OT afd B&diN &iedh 15 oAt B, @b nivBGear y!

"brom de and the a ri ate phenol in DVE was ad ot assi um,
Pent - but ok de Ao, R 5 Eer e A s e RS ke thia DGk
sstirred and heatoedrdted 6:00 Elliéagrand puliiedrty. silith ehromaoiaphy (MexadiEiOAc 96Saat r at ed
.(to renmove nost o] o [ | ter.
Fhis mixture e P 'trabe Dlhng e SUFRFBAR HO oo h ind bapEtnARA T G
‘Wi th addi t i onalgiveiQ80dyaf 2d{SHexo-mambolipZdrrbenyhaiethondpenzaiccasicheitlyl triler 83 §ani c
‘| ayer was msh%nggbih(ga%y;g}@mﬂ:zgss)n_ sat. KH2PO4, and brine solutions. The
-organi c ﬁrtract was dried with Na2SO4, filtered, concentrated and

0

,chromat aphed (MPLC, silica gel, EtOAc in hexanes) to give the product
'(3), typically Pr&faraisn of [2-{Waorpimliih-2-yi-phiemptrnaimoxgfphieoyilemeathanosal t . A sol uti on of

ol ot uor CIEFRERGERS ATheRat By Tobfhof aotiti didtiied ik kel ! 2
Jlunder N2 for 3 Im10mL toluene, and cooled to 0 C for the addition of Red-Al (2.8 ml., 5 equiv). The
; mixt‘ure-was allowed to warm to room temperature. After 12 h, 2 ml. 2 N NaOH was *
15 added, and the mixture was stirred at room temperature for 30 min, exiracted with foluene
(2x5 mL). The organics were combined, dried over MgSOy, filtered and concentrated.

The residual oil was taken up in DCM, and pumped onto silica, and purified by MPLC in
DCM/MeOH+0.1 NH4OH. Fractions containing the desired compound were combined

and concentrated. 0.287 g of [2-(Morpholin-2-yl-phenyl-methoxy)-phenyl]-methanol as a
20 pale yellow oil (51% yield, M+1 = 300.1}.

Preparation of 2-[(2-Hydroxymethyl-piwenoxy)-phenyl-methyl]—morpholine-4—carboxylic
acid tert-butyl ester .
[2-(Movrphoiin-2-yl-phenyl-methoxy)-phenyl]—methanol (0.287 g} alcohol was takenup in
25 THF, and NaOH (1.2 mL, 1M, 1.1 equiv.) was added followed by di-t-butyl dicarbonate
(0.23 g, 1.1 equiv). The mixiure was stirred at room temperature for 12 h. The THF was
then removed by rotary evaporation, and the residual oil was pariitioned between water
and ether. The layers were separated, and the agueous layer was exiracted with ether
(2x 15 mL). The organics were combined and dried over MgSQ,, filtered and
30 concentrated to give 0.44 g of 2-[(2-Hydroxymethyl-phenoxy)-phenyl-methyl}-morpholine-
4-carboxylic acid tert-buty! ester (114% crude yield).

Preparation of 2-[(2-Methoxymethyl-phenoxy)-phenyl-methyi}-morphofine-4
-carboxylic acid tert-butyl ester

35 2-[(2-Hydroxymethyl-phenoxy)-phenyl-methyl]-morpholine-4-carboxylic acid teri-butyl
ester (0.44 g) was taken up in THF (10 mL) and placed in a room temperature bath for the
addition of NaH (0.05 g). The mixture was stirred for 10 min, and then Mel (0.17 g) was
added and stirred at room temperature for 3 h. The mixture was again treated with NaH
and Mel and stirred at room ternperature for 48 h. Starting material was still present, so



25 concentrated then partitioned between CH2C12 and 10% agq. NH4OH sol uti on.
The | ayers were separated and the organic extract was dried (Na2SO4),
filtered and concentrated. The sanple was converted to the fumarlo acid
salt in 2WR YIHABY6F r om which It crystallized to give tPEI/F00UOIISE as its
fumarate salt (white solid). Additional debenzylation and alternate
etherification for diphenyl ether formation without 30 pyridine ring: (WC
~ ~eoc O ~'"N OH Q) Additional deberfZyl ation reaction: To a solution of

S)-2-(2-b - Lhe- i g t - butyl
ot or (bt anun s ARSaRGRh Rk v TRE BBl Wip o SRB ad faidihdnd 0 LS PWUY

10% Pd/ C. THReMagdaed. tAsiepa helheireaction wige saraily qupasheg &k theaddiien eftwaips| Thson
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was f ol | owedonodnimatad torglvedi312 g oh Pycbbationf e-[@dilahoxgragthgiphérioky)-phamydt at e,
pyridine, a y YAl e e R i s ih CH2Cl 2 was stirred
at  room te%&@tﬁ%ﬂoﬁﬁj@?ﬂ@ |eér$'?]q 3@%@%&&@@?& Ycﬁ' days. The sanpl e was
diluted with EtOAc, stirred at roomtenperature for 2 h then filtered
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t he usual way. '
The compounds of the formulae I, I, or lil and their pharmaceutically acceptable
20 salts can be administered to mammals via either the oral, parenteral (such as
subcutaneous, intravenous, intramuscular, intrasternal and infusion techniques), rectal,
buccal or intranasal routes. In general, these compounds are most desirably administered
In doses ranging from about 0.1 mg to about 1000 mg per day, in single or divided doses
(i.e., from 1 to 4 doses per day), although variations will necessarily occur depending upon
25 the species, weight and condition of thé patient being treated and the patient’s individual
response to said medicament, as well as on the type of pharmaceutical formulation chosen
and the time period and interval at which such administration is carried out. However, a
dosage level that is in the range of about 25 mg to about 100 mg per day is most desirably
ernployed. In some instances, dosage levels below the lower limit of the aforesaid range
30 may be more than adeguate, while in other cases still larger doses may be employed
without causing any harmful side effects, provided that such higher dose levels are first
divided into several small doses for administration throughout the day.
The compounds of the present invention may be administered alone or in
combination with pharmaceutically acceptable carriers or diluents by any of the routes
35 previously indicated, and such administration may be carried out in single or multiple doses.
More particularly, the novel therapeutic agents of this invention can be administered in a
wide variety of different dosage forms, Le., they may be combined with various
pharmaceutically acceptable inert carriers in the form of tablets, capsules, lozenges,



WO 2005/ 105763 PCT/ 1B2005/ 001158 -43- General Procedure E: Schene E.

CGeneral Procedure for the Synthesis of Chiral Mrpholine Derivatives. JOH
NaCCl, o, O 0O (0 COTEMPO (cat) 1 ' " OHW o0~0< .00k O-1kk 1
18 16 RIL;| ?HQREB%O%? Ol | Qll OHO Dy ~ MsCl, Et3N CHCTAB2OSHpISY, |
CrR Hz, Rucat. CRI o!'b~ o0 o/\ OO\ 16 Rz OH 17 R3 K2CC3,

t-BuCH toluene, 100-120 0, 12 h 3 03 Rz,R3 R2 Rd \ | dioxa eC0 to
SuMeOHccinio in O\ Or.t., i hon /~0,, "I -* (OR-~(HJRL Jr Jr™ 1

N N O~ 0~Ck H Mahek]hérd dandies] SupPssidads, piles) Gelb-pB&Es, BRI, hilRodd SehPkiods e
arount 5. di on s SRGR MR i i b by SRttty S nlieReRt (1 °
g) were dissol {illegp, sterile aqueous media and various non-toxic organic solvents, etc. Moreover, oral
pharmaceutical compositions can be suitably sweetened and/or flavored. In general, the
5 weight ratio of the novel compounds of this invention to the pharmaceutically acceptable
carrier will be in the range from about 1:6 o about 2:1, and preferably from about 1:4 to
about 1:1. ,

For oral administration, tablsts containing various excipients such as
microcrystalline cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and

10 glycine may be employed along with various disintegrants such as starch (and preferably
com, potato or tapioca starch), a\lginic acld and certain complex silicates, together with .
granulation binders like polyvinylpyrrolidone, sucrbse, gelatin and acacia. Additionally,
lubricating agents such as magnesium stearate, sodium lauryl sulfate and talc are often
very useful for tabletting purposes. Solid compositions of a similar type may also be

15 employed as fillers in gelatin capsules; preferred materials in this connection also include
lactose or milk sugar as weli as high molecular weight polyethylene glycols. When
aqueous suspensions and/or elixirs are desired for oral administration, the active
ingredient may be combined with various sweetening or flavoring agents, coloring matter
or dyes, and, if so desired, emulsifying and/or suspending agents as well, together with

20 such diluents as water, ethanol, propylene glycol, glycerin and various like combinations
thereof,

For parenteral administration, solutions of a compound of the present invention in
either sesame or peanut oil or in aqueous propylene glycol may be employed. The
aqueous solutions should be suitably buffered (preferably pH greater than 8) if necessary

25 and the Jiquid diluent first rendered Isotonic. These aqueous solutions are suitable for
infravenous injection purposes. The oily solutions are suitable for intra-articular, intra-
muscular and subcutaneous injection purposes. The preparation of all these solutions
under sterile conditions is readily accomplished by standard pharmaceutical techniques
well known to those skilled in the art. '

30 This invention relates to methods of treating a central nervous system disorder or
condition such as ADHD, anxiety, depression, schizophrenia and the other disorders
referred to in the description of the methods of the present invention, wherein a novel
compound of this invention and one or more of the other active agents referred to above
{e.g., an NK1 receptor antagonist, an anxiolytic an antipsychotic agent, tricyclic

35 antidepressant, SHT1B receptor antagonist, or serotonin reuptake inhibitor) are
administered together, as part of the same pharmaceutical composition, as well as to
methods in which such active agenis are administered separately as part of an approptiate
dose regimen'designed to obtain the benefits of the combination therapy. The appropriate
dose regimen, the amount of eac':h dose of an active agent administered, and the specific



In a mxture of DCM (950 nL) and 40 nL 1 M NaHCO3. The reaction m xture was
cooled to 0 C and a solution of NaOCl (13% 300 nL), 300 nL said NaCl, and
180 L NaH¥B200¥R¢5786ded dropwi se over a period of 45 m nyLes, After
stirring the resulting m xture for another 1.5 hours, itF H8wi t h
CH2Cl 2 (4x500 nlL). The aq. |ayer was cautiously 10 aC|d|f|ed to pH 2 wth 1
M HC and extracted with CH2Cl 2. The cojfined organics were dried and
concentrated to give a white solid. The acid thus obtained gives a good
result in tHeersalbbeaweandoses uipédch getive agérit ol deammsroatmmbp&t BARgieeled, A de:

0 2005/ 105763, BCEH HERAYLONLLRS AilRE: % o taurd 33 Bl fesgaled '

400 nmL dichloro ane roc
triethyl am nefeEisr gy congien Pﬂl’% trggpdst lfbgﬁ“ﬁﬁk ﬂ@)mVQUcwogms@f ﬂﬂ@ lft\lﬁ‘ltlgn

reaction m Xtwhe uwcsa@d@&@xer&m@o&@m 6 iR GhribiRafich 'wﬁh %H&b{éifdcﬁlfé 4@, @i ever 90
m nut ess at O- on m.xture an

rea hrs tqta
quenched wi t K d%‘gf?teﬁ? uet81anf§g)f Mg kg %‘f”\{]\f‘ °5'habz§’{“{33’i'§@ ab?HtémB 8 “n‘ase was
separ at ed ancpinglesprediviggd Hosex, pe®rably frah EbH@ @5Btot aboaf fi o0 dhg aeirtday rsmwal of

sol vent, 35. 7c091l|29jnd§ Ry ‘SQ %Hﬁﬁgte?é@ di& régim@:? ofup 6% s $PadY brefoBiP1 to 4

Pr epar ation of ketone: arat | on

2- (Pyri di ne- 2MesPEIRAY ?Spﬁ?i‘f"bﬂ%l“?%é’eﬂdﬂyaﬂ“BMl ¢seecially @neecqaily. pMariationsdmayr as a
replr e; ent at i wevehalesd ecudgpyridirdypoh %hsgecnééoﬁnm-_)al B&lsg ﬂémo ndad individlsE and
cool ed{40 - __FEt 3 added dropwi,se over utes as a
corut 80 n TeongR VB reond R A P e o8 B Prifr e ibpemile iR The
sol uti'on beceand toetike ypefiddoand iMeeval atnwiieh wgh (admipjsiralicn iaddiried bot. t hismsol ut i on
as a sol uti Oﬂndtéhcgﬁﬁoéa%e bis HRRw R Io(néla@'ﬁd erihé-gfof@séa Wrfte Ry daShéte Hlan- 30C and

stirred for m nut es.”. Wat er was oure he reaction” m xture whllelt
was still coIQﬂie%“P% while in ofber %ﬁ@rﬁ? éﬁﬂg%dP??sl‘G‘W@e erapipyedsuthaytcausing@wact i on
into Et CAc ( harbiunside ofier, previved tHat sich RIYepddses &8 fispdividbaMio sével@smdldbidsi ed on a

40 g B?gt age fgqu%mh%ﬁﬁogltm,%g&%(g OAc in hexanes) to give the desired

product™ as a solid. 20 Reduction: Preparation of
2- (Hydr oxy- pyri di rﬁrzromseﬁﬂwmdo;e sfenphpichlmeti psychoti o pipfarabldprasidasetin thet v |

ester as a redahﬁmmn%bm@dsemnwmsﬂsdms%f m.epmeed@ie% fbxnorﬁl %ﬁ@h@%n bHQ@ccglhe
reactants (1.15

i sopr opanol  aBHER "E"nmdiﬂﬂa‘ﬁ”%eg“ﬁﬂ't ?‘@5‘ i 't‘?‘éttre?tﬁ‘eﬂt?fmﬁ CQ%“B?{)S r?fS'E‘ #b cat
#44- 0211 | ot sbote] GSitdhOahaut 0.1 insy loabot 2000 @Y, prefehably ROmpeblout 1 mg fo about 200

20 mg of an atypical anti psychotic per unit dose, which could be administered, for example,
1 to 4 times per day. . A proposed daily dose of a 3HT1B receptor antagonist in the
combination methods and compositions of this invention, for oral, parenteral, rectal or
buccal administration to the average adult human for the treatment of the conditions
referred to above, is from about 0.01 mg to about 2000 mg, preferably from about 0.1 mg

25 to about 200 mg of the SHT1B receptor antagonist per unit dose, which could be
administered, for example, 1 to 4 times per day.

For intranasal administration or administration by inhalation, the novel
compounds of the invention are conveniently delivered in the form of a solution or
suspension from a pump spray container that Is squeezed or pumped by the patient or as

30 an aerosol spray presentation from a pressurized container or a nebulizer, with the use of
a suitable propellant, e.g., dichlorodifluoromethane, trichlorofiuoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a
pressurized aerosol, the dosage unit may be determined by providing a valve to deliver a
metered amount. The pressurized container or nebulizer may contain a solution or

35 suspension of the active compound. Capsules and cartridges (made, for example, from
gelatin) for use in an inhaler or insufflator may be formulated containing a powder mix of a
compound of the invention and a suitable powder base such as lactose or starch.
Formulations of the active compounds of this invention for treatment of the conditions
referred to above in the average adult human are preferably arranged so that each



H2 at RT overnight. The reaction was renoved fromthe gl ovebox, filtered
(the solid K2CO8) through syringe filter containing 3 g silica, and

concent r at §eh $o@s/fgs¥eess under reduced pressure to afford#(rauﬁeib‘{szo\évH%gl whi ch

was pure by NMR Upon standing, the oil solidified to a whi ch
was used in the next steps without further purification. 30 NVR anal ysis can
be used to estimate the ratio of diast-gneol soners present in the crude
reduction m xture. Formation of and displacenent of mesylate or Mtsunobu
reaction: metered dose or “puff”’ of aerosol coniains 20 ug to 1000 ug of actlve compound. The
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di ssol ved | n&ERTniepeptoraganuibe deterniitROusig: cerseativadll radiokip aedmédepmrrmmumgof
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0.25 M sol ution of succlinic acid acl
added slowy COQHUSTSW"'S'BGW@W @?IPE}*?"PH@"O% rteé=r9“ lineg &ipiggy PWFW%SOU“'B?@/%QJCHW i ne
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Br OC~ CO | cbnveptdt(eﬂﬁsu% Kid&ngertatiobegpp N ,Hlooc NH Y 0 O
bl | 2- Bnt na- pu[ . n®y} phenyl - mreW! ] - na, phol i a3-ne 2- [ <r
Oxo- unTwaIIo 2-yl)- phenyl met cxY}bcnuic md ethyl rsler HO H Red-Al | \
ten- ~),0 - -hNELRegeptenBindinon THP

Cell pastes of HEK-293 cells iransfected with the human norepinephrine

15 transporter were supplied by the Pfizer Ann Arbor Protein Expression and Production
group. Pellets were resuspended in 400 ;to 700 ml of Krebs-HEPES ass.,éy buffer (25 mM
HEPES, 122 mM NaCl, 3 mM KCl, 1.2 mM MgSO,, 1.3 mM CaCl,, and 11 mM glucose,
pH 7.4) with a Polytron homogenizer at setting 7 for 30 sec. Aliquots of membranes (5
mg/rﬁl protein) were stored in liquid nitrogen until used.

20 The binding assay was set up in Beckman deep-well polypropylene plates with a
total volume of 250 wl | containing: drug (10°M to 107?M), cell membranes, and 50 pM
["*1}-RT1-55 (Perkin Elmer, NEX-272; specific activity 2200 Ci/mmof). The reaction was
incubated by gentle agitation for 90 min at room temperature and was terminated by

' filtration through Whatman GF/C filter plates using a Brandel 96-well plate harvester.

25 Scintillation fiuid (100 14 ) was added to each well, and bound ["°[-RTI-65 was
determined using a Wallac Trilux Beta Plate Counter. Test compounds were run in
duplicate, and specific binding was defined as the difference between binding in the
presence and absence of 10 pl M desipramine.

Excel and GraphPad Prism software were used for data calculation and anaiysis.

30 1C5, values were converted to K| values using the Cheng-Prusoff equation.

hSERT Receptor Binding:
Cell pastes of HEK-293 cells transfected with the human seritonin iransporter

were supplied by the Pfizer Ann Arbor Protein Expression and Production group. Pellets

35 were resuspended in 400 to 700 mi of Krebs-HEPES assay buifer (25 mM HEPES, 122
mM NaCl, 3 mM KCI, 1.2 mM MgSQ,, 1.3 mM CaCl,, and 11 mM glucose, pH 7.4) with a
Polytron homogenizer at setting 7 for 30 sec. Aliquots of membranes (5 mg/ml protein)
were stored in liquid nitrogen untii used.



OCn25C x O N, H N6 - f24Mowhobn-2-vl plwnrl . meWOxY) Wryg- nreVWna

2- (2- RydnxYnet hyt . phenoxy} pbeuyi - met hyl } nocphl i uc. 4- curboxylic md
rerr-boryi HJO w, THP. O 73C MM N H

4. ((Z-Ht 8&9?%@’@3%“'? phnyl -nmethyl h 2. PCT/IB2005/001158

(2. Met hoxYmeWY1 - pfi enoxY) - Pfi eoyl - meWyl ] - rmpfi ol i ned-enfioxylic acid
rertbucyl ester pipddino jlI 15 General gProcedure F: Preparation of

2- [ (5- Oxo- nor phol i n-2-yl) - phenyl - met hoxy] - benzoic acid ethyl ester. WD 2 O
0511 05 7 63 PCIT/ THE2tddg 43 d\bBas sed Gp in Beckman deep-well polypropylene plates with a

6-[(2-B - - l, - nyl ]z |1 Q=.13z Q. t i
ot hanol (000 JEC pP 2 oA DU A o o L W8 bt A0 oY Do '
(0.112 g) anif IFEN-55 (Peddh Fimpr, NEXR72heperifn astivivn2a@ Sipimatie dTheriestiorawsO

at mospher e aﬂ&;d&%@%tﬁﬂe %\gﬂm& b0 ARCRMont MRttt dndlilsVisimigsy gfided at

60 h, Snd again at 74 h. te 8% h, the mxture 5 was cooled, filtered, and
concentr at edfitgiog;treugh WarknapJaF/Gi filter pigtes Ysing \gaBrapdat SF-wej Higte pasypster.

concent r at edsgintigioni flui¢ 10080 ) Piids hiRd BYedthl welR ST BIRY gﬁﬂ}aﬂmss was
(Hexane/EtOAg 95.5 to. 40, ; Era t{o S C nt{au nl_rngtthe esired product were
combi ned and“BFREH FIOH “?33 € ar'lU’é%@.%@ateo ounter. 1est compouncs were run in

2- [ ( 5- Oxo- nodylicdte, rand- spledifip hiadipd wae tdetined] ashibe zdiffecenge | beiveseh yindigt iertheas an
orange oil (83%.\yl = . Preparation of

[ 2- ( Mor phol i ﬁ'%é/‘g@é{; -S'Ilc'fﬂaebr?yﬁrﬁy?z@@ﬁaﬁ?éaﬁbl ] - met hanol _

2- [ (5-10x0- nor phol Exceband GraphRagyArisivsofitarg yetsdisedios data icalcdatiop lané gnadysis( 0. 66 g)

was taken upic vhiuk8 wake dofle#Rl® K, RdeiMo@th ieng-Prusb®bqudien.addi tion of Red- Al
(2.8 nL, 5 equiv). The mxture was allowed to warmto room tenperature.

After 12 h, 2 nL 2 N NaOH was 15 added, and the m xture was stirred at room
tenperature for 30hethNET ext ISEETexdtivilics hof comp@mes of the present invention are set

forth in Table 1. ’

15
TABLE 1
Example #  hNET (K) SERT (Ki)
1 9.9 3942
2 6.3 564
3 33 1581
4 16 708 '
5 13 1176
6 11 3227
7 17 6610
8 4.2 4713
9 15 967
10 689 10000
11 18 452
12 8.7 6.4
13 18 4097
14 61 10000
15 15 3772 |
16 99 4505
18 133 72
19 1015 74
20 503 10000
o1 6.8 2500

22 (25,3R) 4816 6671



(2x5 mL). The organics were conbined, dried over MgSH4, filtered and
concentrated. The residual oil was taken up in DCM and punped onto silica,
and purifi In DCM MeOH+0. 1 NH4OH. Fractions c i.ning the
desired co‘rﬁfgozgdrﬁs/ I}{g'/}eﬁ?e conbi ned and concentrated. 0.287 3’?‘%‘?&2005 01158

[ 2- (Mor phol i n- 2-yl - phenyl - net hoxy) - phenyl ] - met hanol as a 20 pale yellow oil
(51 %yield, M1 = 300.1). Preparationgpf
2-[ (2- Hydr oxynet hyl - phenoxy) - phenyl - me?%yl ] - mor phol i ne-4-carboxylic acid
tart-butyl ester . [2-(MrplBxainble2- y! -HdEFIMD - BERT@KY) - phenyl ] - met hanol

(0.287 g) al cohol was taken Q#Q 251 HF, anql @604 (1.2 mM,1M 1.1 equiv.)
was added followed by di-t- %'%}lc‘ar onat e ? 23 g, 1.1 equiv). The

m xture was stirred at room23enperatursd for 12629 The THF was then renoved
by rotary evaporation, and té)re resi du%ooil partitioned between water
and ether. The layers were separated, and the aqueous | ayer was extracted
with ether (2x 15 nlL). The 3rgani cs vi@de conthd®ed and dri ed over MySH,
filtered and 30 concentratedgto give Q44 g Obysy

2- [ (2- Hydr oxynet hyl - phenoxy) - phenyl - et hyl ] - nor phol i ne- 4-carboxylic acid
tart-butyl ester (114% crudé?yield). FP8parat #th of

2-[ (2- Met hoxynet hyl - phenoxy)agphenyl - mgishy| | - mpjgehol i ne-4 - carboxylic acid
tert-butyl ester 35 , :

2- [ (2- Hydr oxynet hyl - phenoxy)@@pheny! - ne¥®fy! | - 380l i ne- 4- car boxyl i c acid
tert-butyl ester (0.44 g) vgs taken ug in THrodobO nm -) and placed In a room
tenperature bath for the a qition of é}l’aH (0.3 g). The m xture was stirred
for 10 min, and then Mel (0.7 g) was ““added stirred at roomtenperature
for 3 h. The mi xture was agaian treateddem t h Nabpooand Mel and stirred at room
tenperature for 48 h. St arti%g mat er i was sgq present, so WD 2005/ 105763
1' CT/ 1 B2005/ 001155 -47 the xture treat ﬂl ith NaH Mel was passed

t hrough a plug of basic alumdna and tHdn addde84 After 3 h, the reaction was
carefully quenched by the ad:ggtion of yyater. m xture was extracted with
ether (3x30 m), and the organi cs were conbi néd, washed wth brine (1x20
m), dried over MpSO4, filte¥ed and cohéentraétl. The colorless oil was 5
taken up In DCM and punped 0.)9;(0 silicaand theggpurified by MPLC

(Hexane: Et OAc  95:5 to 40:60). Fractions containing the desired product were
conbi ned and concentrated t3 give 0.337 g of 4¥%parati on of

2- ((2- Met hoxynet hyl - phenoxy)ggohenyl - ngfhyl ) - npg phol i ne- 4-carboxylic acid
tort-butyl ester (70%yield). 10 Preparation of

4- [ (2- Et hoxy- phenoxy) - phenyl 4&ret hyl ) - pt¥deri di §é8

2- [ (2- Met hoxynet hyl - phenoxy) 4phenyl - mejhyl ) - mgyphol i ne- 4- car boxylic acid

tert-butyl " - 041
43 172 19
44 53 1359
45 10 45
46 6.5 5632
47 84 52
48 N 10
49 8.9 729
50 5.2 6260
51 16 10000
52 1817 1351
53 5.9 259
54 1306 10000
55 12 2244
56 Ma 2463

- 57 24 94



ester (0.761 g) was taken up in 1 MHC in dioxane (7.4 nL) and stirred at
room tenperature for 12 h. The di oxane was renoved, and the residual tacky
solid was in DCM washed with 1 M NaOH, dried r L filtered
and concen‘?rﬁgt%ekéwgﬁgo 15 silica. The material was purifi 8’&%‘?%@%‘&58

(DCM MeOH1 % NHAOH 95:5 to 75:25. The collected product was not clean, so
it was purified by preparative HPLC toggive 0.077 g of

4-f (2- Et hoxy- phenoxy) - phenyl - et hyl ) - pi peridine (21%yvyield, M1l = 312.2).
The conpounds of the fornul aExampleis , CWNET (KiaS&RTHK r phar maceutically
acceptable 20 salts can be @m’ ni sterggd to ggral s via either the oral,
parenteral (such as subcutaneous, intravenous, Intramuscul ar, intrasternal
and i nfusion techniques), re®al, bucg&al or i268ranasai routes. |In general,
t hese conpounds are nost desdgj' ably admjpi ster qg i n doses rangi ng from about
0.1 ng to about 1000 ngy per day, in single or divided doses i& from1lto 4
doses per day), although var$fations wi%d nece$8@%ily occur dependi ng upon 25
the species, weight and condgdion of t{ye patiggt being treated and the

pati ents individual response to said nedicanent, as well as on- the type of
phar maceutical formulation ctbsen and®® he ti #83%eriod and interval at which
such admnistration is carrigd out. Hoywgver, 3agomosage level that is in the
range of about 25 ngy to aboui_ 100 ng per day iis _nost desirably enployed. In
some instances, dosage | evel ® pel ow th® | ower M¥it of the aforesaid range
30 may be nore than adequat egs whil e ingpther aases still |arger doses nay be
enpl oyed w thout causing any. har nf ul ﬁ{'nde effgcts, provi ded that such

hi gher dose levels are first™ divided to sev8ral small doses for

adm ni stration throughout thes day. TheiTonpoumds of the present invention
may be adm nistered alone or_dn conbi &ati on %%11 pharmaceutically
acceptable carriers or diluents by any of the utes 35 previously

i ndi cated, and such adm ni stT&ti on naylbe car Bi&d out in single or nultiple
doses. More particularly, the novel thggapeutigg agents of this invention can
be adm nistered in a wde variety of different dosage forns, i.e., they may
be conbined with various phé& nmaceuticd®dy acd@P@huble inert carriers in the
formof tablets, capsules, |ggenges, V& 2005/ 4ggg$3 PCT/ 1 B2005/ 001158 -48
troches, hard candies, suppositories, jellies, gels, pastes, ointnents,
aqueous suspensions, |nject@&le solutfdns, el®Rirs, syrups, and the like.
Such carriers include solid ¢d4luents ogg filleps, sterile aqueous nedi a and
vari ous non-toxic organic solvents, etc. Mreover, oral pharnmaceuti cal
conposi tions can be suitabl y/Sueet ened®¥id/ or PP¥ored. In general, the 5
wei ght ratio of the novel compounds of 7¢ai s i mgesgi on to the

phar maceutical ly acceptable _carrier wiéll be i r%éhe range fromabout 1:6 to
about 2:1, and preferably frém about 11% to 904

80 7.5 3669
81 9.8 4320
82 1 2609
83 3.9 3116
84 7.3 4865
85 a7 869
86 14 8085
87 2893 953
88 633 10000
89 4110 10000
90 211 5045
91 19 2289
92 35 . 1452
93 11 5603

94 8 811



about 1:1. For oral admnistration, tablets containing various excipients
such as mcrocrystalline cellul ose, sodLun1C|Tratg, raIC|un1ﬁarbonate,

di cal ci um nd 10 glycine nay be enpl oyed al ong w vari ous
disintegraﬁ?@ﬁgﬁ%(ﬁg§ starch (and preferably com potato dCH/ERMSsMaLSsarch),
alginic acid and certain conplex silicates, together with granulation

bi nders |i ke pol yvinyl pyrrolidone, sucrgse, gelatin and acacia.

Addi tional ly, lubricating agents su?hlf?'na?nailﬁn!stearatg,esodggrzgauryl
sulfate and talc are often ve@hpesel ul @ Kha g purposes. S _
conpositions of a simlar tygg may alsd‘B€J§%_ g kld_as fillers in gelatin
capsul es; preferred material s¥n this ébnnectléﬁ(hlso i ncl ude Iactose‘or
mlk sugar as well as high nodeecul ar wejzght polygt hyl ene glycols. Wen
aqueous suspensi.ons and/or elixirs are desired ;or oral administration, the
active ingredient may be conbined mntr?varlou§ Emeetenlng or flavoring
agents, coloring matter or dgs, and, 3 so depg ed, enul sifying and/or
suspendi ng agents as well, tqgether with 20 su h1dllpents as wat er, ethanol,
propyl ene glycol, glycerin and various ke conbi‘nations thereof. For
parenteral adm nistration, solfdtions ofisa conpeegpd of the present invention
in either sesane or peanut qu or In ueous gﬁpylene gl ycol may be

enpl oyed. The aqueous solutions shoul d”be suitdbly buffered (preferably pH
greater than 8) if necessary 18 and the2l i qui dszhol uent first rendered

i sotonic. These aqueous sol utjsgns are ggltable %@r i ntravenous injection
purposes. The oily solutions are suitabl'e for F ra-articular, Intra-
muscul ar and subcut aneous i nj1@étion purds8&es. 9ras preparation of all these
solutions under sterile condgkions |s1%a?dlly5§§ponpllshed by standard
pharmaceutical techniques well known to those skilled in the art. 30 This
invention relates to nethods 18f treati®d a cenl@®@P nervous system di sorder
or condition such as ADHO, agxiety, d@ﬁre55|0ﬁﬁgsch|zophrenla and the ot her
disorders referred to in the description of the nethods of the present

i nvention, wherein a novel d8fpound of8this i®kBention and one or nore of
the ot her active agents refeﬁogd(to aﬁqgg (e.gr, ?n.NKllrecgEtor

ant agoni st, an anxiolytic an t (psychotic agent, tricyclic o
antigepressant, 5HT1 é recepﬂ 8 antagoﬁ@ﬂg or3%er ot oni n reupt ake inhibitor)
are admnistered together, asipart of thhe sanmzpharmaceutical conposition,
as well as to nethods in thig such active agents are adm nistered
separately as part of an appropriate dése regﬂﬁhn designed to obtain the
benefits of the conbination ttherapy. The appropriate dose reginen, the
amount of each dose of an acggxe agent3gdn1n|s%§red, and the specific WO
2005/ 105763 PCT/ 182005/ 00115

116 63 1333
118 1187 10000
119 23 66
120 10 10000
121 470 10000
122 11 44
123 935 4116
124 30 346
125 11 10000
126 32 10000
127 7 6280
128 11 3325
129 8 4473
130 457 7057
131 388 99

132 18 8117



-49 interval s between doses of each active agent will depend upon the

subj ect being treated, the specific active agent being adm nistered and the
nature and s@yehbdsni; the specific disorder or condition being treated. In
general, the novel conpounds of this invention, when used rPI/m®26050611Ss
active agent or in conbination with another active agent, will be 5

adm nistered to an adult human in an anount from about 3 ng to about 300 ng -
per day, in single or divided doses, pr’@?‘erabl y from about 25 to about 100

ng per day. Such conpounds nmay 8 dm : sregimen of up to 6
times per day, preferably 1 to o e?ms%%i ally 2 times per day
and nost especially once dail 9?‘3Vari ati 4% nmay 909@vert hel ess .occur dependi ng
upon the species of aninal beitgg treatedgand itfghsdi vidual 10 response to
sai d nmedi canent, as well as 03 #he type of pharnaceutical formulation chosen
and the tinme period and inter # at whi A such H8Binistration is carried
out. In sone instances, dosadss|evels bgd ow thgzkower limt of the

af oresaid range nay be nore t\?\?p adequate, while in other cases still

| ar ger doses nmay be enpl oyed t hout catsi ng an1)§13harnful side effect,

provi ded that such |arger dos#3 are firsgoadi vi dggdoi nto several small doses
15 for adm nistration through%g t he da?{ A proposed daily dose of an -
atypical anti psychotic, preferably pip 189, doné!3¥n the conbination nethods
and conpositions of this inveiddon, for7bral, pagenteral or buccal

adm ni stration to the averageygdult hu for t?g treatnment of the .
conditions referred to above, is from about 0.2 Efrg to about 2000 nwy,
preferably fromabout 1 ng tol%bout 200420 ny db3mn atypical anti psychotic
per unit dose, which could beigdm nistegpd, for ﬁg<arrpl e, 1to 4 times per
day.. A proposed daily dose of a 5HT1 B recept g? ant agoni st in the

conbi nati on net hods and corrpo!s‘i"ti ons of3®his i @@&htion, for oral,
parenteral, rectal or buccalgdm nistrgfion tg1§§1e average adult human for
the treatnent of the conditions referred to above, is fromabout 0.01 ng to
about 2000 ny, preferably frotfPabout 0.2 ny 2537Y® about 200 ngy of the SHT1B
receptor antagoni st per unit thgse, whi ggxggoul daggg adm ni stered, for
exanple, 1 to 4 times per day,, For intranasal adm nistration or

adm ni stration by inhal ati on,mﬁhe novel8? conpotP® of the invention are
conveniently delivered in thei4borm of g sol utiggyqor suspension froma punp
spray container that is squeeﬁﬁ]d or punped by the patient or as 30 an
aerosol spray presentation fr a presstrized €%t ai ner or a nebulizer, wth
the use of a suitable propellsant, e.g.4 'di chl gsgadi fl uor onet hane,

trichl orofl uoronet hane, di chII gr ot et raf | uor oet hane, carbon di oxi de or ot her
suitable gas. In the case of g p'ressurgl zed aelt®€ol , the dosage unit may be
determ ned by providing a valt® to del iMer a 8319 '
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155 5 768
156 14 801
157 4 2573
158 6 10000
159 7 7368
160 6 6503
161 5 3877
162 5 263
163 13 446
164 13 3067
165 351

4
166 8 1349
167 8 2554
168 5 791



met ered anount. The pressurized container or nebulizer may contain a
solution or 35 suspension of the active conpound. Capsul es and cartridges
(made, for exawpoSuodEPm gelatin) for use in an inhaler or insufflator may
be fornul ated containing a powder m x of a conmpound of thepCTWE0bs/15aNd a
sui t abl e powder base such as | actose or starch. Fornulations of the active
conpounds of this invention for treatnent_of the conditions referred to
above in the average adult human are pref@?abl y arranged so that each WO
2005/105763 PCT/ |1 B2005/ 001155 Expéhidi@t er e "guf f" of aerosol
contains 20 pg to 1000 pg of aftlve conpgg%gﬁﬁTégﬁﬂgggrall daily dose with
an aerosol will be within the %?nge 100 $g to 1@989. Administration may be
several tines daily, for exanpim 2, 3, 44pr 8 tisges,, giving for exanple,
1, 2 or 3 doses each tine. 5 Thg ability of the conpounds of this invention
to bind to the hNET and serotoffin SERT #&cept o08&n be deterni ned using
conventional radiolig and recep2or bindimg assays The receptors can be
het er ol ogously expressed in ceH3 | i nes a&d experinments conducted In
menbrane preparations fromthe cell line using1BmEbedures outlined bel ow.

| CCo concentrations can be det®dm ned byighonl i nggfy r egressi on of
concentration 10 dependent re tion in eci fi(% bi ndi ng. The Cheng- Prussof f
equation can be used to convert the 1C50 to Ki ®hcentrations. hNET
Receptor Binding: Cell pastes 18 HEK-29% cel | s gagmsfected with the human
norepi nephrine 15 transporteryypere supp} i ed by %@e Pfizer Ann Arbor Protein
Expression and Production group. Pellets were / uspended in 400 to 700 mi
of Krebs-HEPES assay buffer (238nM HEPES, 122 eM NaCd, 3 nMKC, 1.2 mM
MySO4, 1.3 nM Cad 2, and 11 nifrgl ucose, 4gpH 7.4%%g¥tl1 a Pol ytron honogeni zer
at setting 7 for 30 sec. Aliquots of nenbranes ng/ M protein) were
stored in liquid nitrogen unt iBOyused. 2@ The bi PRBANg assay was set up in
Becknman deep-wel | pol ypropyl engipl ates whsh a johal volune of 250 pl |
containing: drug (10$Mto 101%B%, cell nmenbranes, and 50 pM [1251]-RTI-55
(Perkin Elnmer, NEX-272; specifPt activity 2200 W8 mmmol). The reaction was

i ncubated by gentle agitationi18®r 90 minr at rooggghenperature and was
termnated by filtration thrgF%h VWhatman G-/ C filter plates using a Brandel
96-wel | plate harvester. 25 ScPhtillati&n flui #8100 pl 1) was added to each
wel |, and bound [ 1261] - RTI -5518&s det egm ned usgjtng a Wallac Trilux Beta

Pl ate Counter. Test conpounds re run iin dupljicate, and specific binding
was defined as the difference between bfnding i¥28he

187 15 224

188 14 2212
189 47 5218
190 6 4338
191 6 5832
192 38 1880
193 3 707

194 9 2560
195 10 7057
196 9 10000
197 18 811

198 30 62

199 8 2942
200 9546 10000
201 171 10000

202 45 722



préesence and apsence of 10 pl M desipram ne. Excel and G aphPad Prism
software were used for data cal culation and analysis. 30 I C50 values were
converted to K, values using the Cheng-Prusoff equation. hSERT Recept or

Bi ndi ng: of HEK-293 cells transfected with t itonin
transportgsuﬂ\gg?{gﬁgsjppl ied by the Pfizer Ann Arbor Prot efﬁr@g%é@?%gn and
Production group. Pellets 35 were resuspended in 400 to 700 m of

Kr ebs- HEPES assay buffer (25 nM HEPES, 422 nM Nad, 3 nM KC, 1.2 nM MySH4,
1.3 MM Cad 2, and 11 mM glucose, pH 7.4) with a Polytron honogeni zer at
setting 7 for 30 sec. Aliquots of neBEXAMPES (5 ng/mM protein) were stored
inliquid nitrogen until used. WD 2005/ 105763 PCT/ | B2005/ 001158 -51 The

bi ndi ng assay was set up in Beckman deep-wel | pol ypropylene plates with a
total volume of 250 | | containing: &&§r'elo' 5Mto 10' 12M), cell nenbranes,
and 505pM [7251]-RTI-55 (Perkin Elmer, NEX-272; specific activity 2200
C/mmol). The reaction was incubat by gerftidd agitation for 90 min at room
tenperature and was tern nated by at.j on through Whatman G-/ C filter
pl ates using a Brandel 96-well plate er. Scintillation fluid (100 |
) was added to each well, and b -RTI-55 was determ ned using a
Val lac Trilux Beta Plate Counter. 35 spnpounds were run in duplicate, and
speci fic binding was defined as the diffgrence between binding in the
presenge and absence of 10 | Mcital opram 10 Excel and G aphPad Prism

sof tware wer or t. al cul ation and.apal ysis. |1C50, val yes were
converted t o&kﬁi&i’lp h%’y '”%gf'ﬁﬁ? egho&-gh%pyﬁ-ﬂ?g}yﬁ-ngﬁgfqeows W‘%@esfﬁﬁé °Bnd SERT
activities oberzgighokelided gfiriftubrmethexyhenad ancending dnGenesal PedcedifreAt(BchiemeTabl e 1.
15 TABLE 1 I 1. .Ki oK . 6 =3y 011581 4
el %Wﬁsé’% aan. H NMRYCBCBP 84 .22n0 58), 787 (9, FHp Bi1

(dt, 1H), 6.72 (m, 2H), 5.04 (d, 1H), 3.82 (m, 2H), 3.51 (m, 1H}, 2.65 (m, 2H), 2.53 (m,

20 1H), 2.46 {t, 1H), 1.61 (s, 1H). MS(El): calculated: [CsH1sOsFsN] 353, Found: [M+H];
354. Elemental Analysis: calculated: C 61.19%, H 5.10%, N 3.97%. found: C §0.33%, H
5.04%, N 3.82%. '

Example 2

' Chiral
S /\CHs

25 .
(S)-2-[(S)-(2-Ethylsulfanyl-phenoxy)-phenyl-methyll-morpholine was synthesized frpm 2=
Ethylsulfanyi-phenol according to general procedure A and was isolated as a gummy oil.
MS (APCI): 330 [M+H]".

Example 3

CH,
HEL
nlll\
0 NH
S

(8)-2-{(S)-(2-1sobutyl-phenoxy)-phenyl-methyl}-morpholine was synthesized from 2-
Isobutyl-phenol according to general procedure A and was isolated as a gummy oil. MS
(APCI): 326 [M+H]".

Chiral

30
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Example 4

’ Chiral
Br
Ejﬂﬂ""‘m
o/

(S)-2~[(S)-(2~Bromo-phenoxy)~phenyl-methyl]-morphoiine was synthesized from 2-
Bromophenol according to general procedure A with the following modification of the final
reduction reaction.

Scheme:

Br T

o L o
@l Borane / THF
nnl\ —_— Illl\

OL{’H AN )

1 0

Preparation of morpholine compound 2:
To a solution of bromomorpholinone 1 (1.0 g, 2.76 mmol} in 20 mL of THF was added 10
mi of 1.0 M borane in THF and the reactlon mixture was stirred at room temperature for
18 h. Then the reaction mixture was quenched by adding 3 mL of 3.0 M hydrochloric acid
10 solution and heated at 80 °C for 10 minutes. The reaction mixture was cooled 1o room
temperature and basified with 2.0 M sodium hydroxide solution. The product was
exiracted with ethyl acetate (2 x 30 mL). The combined organic extract was washed with
brine and dried over anhydrous sodium sulfate. The solvent was removed under reduced
pressure and the product was purified on a column of silica gel (EIOAc : MeOH =9:1} to
15 give 2-[(2-Bromo-phenoxy)-phenyl-methyl}-morpholine (2) as a thick oil (0.850 g, 67.6%).
'H NMR (CDCls) 5: 7.50 (d, 1H), 7.40-7.20 (m, 5H), 7.06 (m, 1H), 6.76 {m, 2H), 5.20 (d,
1H), 8.94 (m, 1H), 3.70 (m, 1H), 2.90-2.50 (m, 4H). MS (ES) m/z 347.96
[C17H1sBriNOz+HI". Analysis: Calcd for Ci7H:gBrNO,: C, 58.63; H, 5.21; N, 4.02. Found: C,
58.20; H, 5.12; N, 4.37. ’
20
Example 5

&8
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(S)-2-[(8)-Phenyl-(2-vinyl-phenoxy)-methyl]-morpholine was synthesized from 6-[(2-
Bromo-phenoxy)-phenyl-methyl]-morpholin-3-one according to General Procedure A and
General Procedure B as detailed below.

r ( =
0 L™
BuO B OBu °©
unl\ =~ y um\
" (PhyP)sPd, K,CO, / EIOH d "\

O
reflux, OfN
0O
1 2 ©
' &
Q.
e
O mul-\N
./
3
5 Synthesis of compound 2

To a mixture of 1, (1.0 g, 2.76 mmol} in degassed ethanol (25 mL),
tetrakis(triphenylphosphine)palladium(0) (0.319 g, 0.276 mmol), potassium carbonate
(1.14 g, 8.28 g mmol}, vinylboronic acid dibutyl ester (1.22 mL, 5.52 mmol) were added.
The reaction mixture was heated under reflux for 18 h, cooled to room temperature, the

10 contents were filtered and the filtrate was concentrated. The residue was dissolved in
ethyt acetate (100 mL), washed with water and brine. The solvent was removed under
reduced pressure and the product was purified on a column of silica gel using 70% ethyl
acetate in hexane to give compound 2 as a colorless oil (0.351 g, 47%). 'H NMR {CDCls)
8: 7.46 (dd, 1H), 7.40-7.28 (m, 5H), 7.16 (dd, 1H), 7.03 (m, 1H), 6.89 (t, TH), 6.67 (d, 1H),

15 6.45 (br s, 1H), 5.78 (dd, 1H), 5.31 (dd, 1H), 5.25 (d, 1H), 4.30 (ABq, 2H), 4.18 {m, 1H),
3.34 (t, 1H), 3.05 (id, 1H); MS (ES) 310.2 [C1gH1gNOs+H]".

Preparation of compound 3 (2-[Phenyl-(2-vinyl-phenoxy)-methyl]-morpholine)

To a solution of morpholinone 2 (0.255 g, 0.825 mmol) in toluene (10 mL), Red-Al (65%
20 solution in toluene (0.8 mL, 2.55 mmol), was added dropwise at 0 °C over 20 min. The

reaction mixture was stirred at 0-5 °C for 2.5 h. Excess Red-Al was destroyed by

dropwise addition of 2 M NaOH solution (2.7 mL), The layers were separated and the

aqueous layer was diluted with water (20 mL) and extracted with toluene (2 x 15 mbL). The

combined organic exiract was washed with brine and dried over anhydrous Nazso;.. The
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solvent was removed under reduced pressure and the product was purified on a column
of silica gel using 10% methyl alcohol in ethyl acetate to give morpholine compound 3 (2-
[Phenyl-(2-vinyl-phenoxy)-methyi}-morpholine) as a viscous colorless oil (0.154 g, 63%).
'H NMR (CDCls) 5: 7.46-7.18 (m, 7H), 7.01 {m, 1H), 6.84 (t, 1H), 6.68 (d, 1H), 5.78 (dd,
1H), 5.29 (dd, 1H), 5.12 (d, 1H), 3.98-3.86 (m, 2H), 3.64 (dt, 1H), 2.86-2.72 (m, 2H), 2.66-
2.54 (m, 2H); MS (ES) 296.1 [C1gH2:NO,+H]*; HPLC purity (94.3%); Analysis: Caled.
C1sHatNDL.0.5 Ho0: C, 74.91, H, 7.23; N, 4.60. Found: C, 75.41, H, 7.09; N, 4.95,

Example 6

Chiral
1,0
d) "’Il
LA '

(8)-2-[(8)-{2-Chloro-phenoxy)-phenyl-methyl}-morpholine was synthesized from 2-chloro-
phenol according' to general procedure A and was isolated as a colorless liquid (Yield:
0.325 mg, 51%). "H NMR (CDCly) &: 7.40-7.35 (m, 6H), 7.00 (m, 1H), 6.80 (m, 2H), 5.20
(d, 1H), 3.90 (m, 2Hj}, 3.65 (m, 1H), 2.90-2.80 (m, 2H), 2.70-2.60 (m, 2H), 1.65 {s, 1H).
MS (ES) m/z 304.06 [Ci7HigCINO+H]". Analysis: Caled for Ci7HyCINO2: G, 67.21; H,
5.91; N, 4.61. Found: G, 66.51; H, 6.19; N, 5.51.

Example 7

gj’); "’tl
LA

(8)-2-[(8)-{2-Methoxymethyl-phenoxy})-phenyl-methyl]-morpholine was synthesized from
2-bromophenol going through 6-[(2-Bromo-phenoxy)—phenyl-methyl]-morphoIin-3-0ne
according fo General Procedures A and F and was isolated as a gummy oil. MS (APCI):
314 [M+H]'".
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Example 8

F § : Chiral
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(S)-2-[(S)-Phenyl-(2-trifluoromethyl-phenoxy)-methylj-morpholine was synthesized from 2-
trifluoromethyliphenol according to general procedure A and was isolated as colorless (
liquid (Yield: 0.38 mg, 65%). 'H NMR (CDCl) 5: 7.55 (m, 1H), 7.40-7.25 (m, 6H), 6.90 (m,

5 1H), 6.78 (d, 1H), 5.25 (d, 1H), 3.90 (m, 2H), 3.62 (m, 1H), 2.80-2.73 (m, 3H), 2.55-2.50
(m, tH}, 1.60 {br s, 1H). MS (ES) m/z 338.07 [C/7H15CINO+H]". Analysis: Caled for
CisH1aFaNO2: C, 84.09; H, 5.38; N, 4.54. Found: C, 63.52; H, 5.44: N, 4.68.

Example @

Chiral

10
(S)-2-[(8)-(2-Benzyl-phenoxy)-phenyl-methyl]-morpholine was synthesized from 2-
Benzylphenol according 1o general procedure A and was isolated as a thick oil. 'H NMR
(400 MHz, CDCly) & 7.16 {m, 11H), 7.00 (m, 1H}, 6.80 (m, 1H), 6.64 (m, 1H), 5.10 (d, 1H),
4,10 (m, 2H), 3.92 (d, 1H), 3.78 (m, 1H), 3.62 (m, 1H), 2.78 (m, 2H), 2.44 (m, 2H), 1.76
15 {br s, 1H). (ES) m/z 360.18 [CagHasNOo+H™.
Example 10
Chiral
| 2
O ""I
H

(8)-2-[(8)-Phenyl-(2-pyridin-4-yl-phenoxy)-methyll-morpholine was synthesized from 6-
20 [(2-Bromo-phenoxy)-phenyl-methyl]-morpholin-3-one and 4-pyridineborenic acid

according to general procedures A and B and was isolated as a thick viscous gum. 'H

NMR (CDCls) 8: 8.65 (d, 2H), 7.80 (d, 2H), 7.82-7.18 {m, 7H), 6.96 (m, 1H), 6.90 (d, 1H),
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5.10 (d, 1H), 3.93 (d, 1H), 3.80 (m, 1H), 3.60 (m, 1H), 2.75 (m, 2H), 2.48 (m, 2H), 1.80 (br
" s, TH). MS (ES) m/z 347.08 [CozHaoN20,+H]". Analysis: Caled for CosHpaN205:0.5H,0: C,
74.34; H, 8.52; N, 7.88. Found: C, 74.15; H, 6.84; N, 7.37.

5 Example 11
~ Chiral

Sl

(8)-2-[(S)-(2-Cyclopropyl-phenaxy)-phenyl-methyl}-morpholine was synthesized from 6-
{(2-Bromo-phenoxy)-phenyl-methyi]-morpholin-3-one and cyclopropyl boronic acid
according to general procedures A and B and was isolated as a viscous colorless oil. 'H

10 NMR (CDCI:,;): 3 7.40-7.24 (m, 5H), 6.91 (m, 1H), 8.80 (m, 2H), 6.66 (d, 1H}, 5.15 (d, 1H),
3.94 (m, 2H), 3.65 (dt, 1H), 2.85-2.59 {m, 4H), 2.32 (m, 1H}, 0.99-0.89 (m) 2H), 0.74-0.59
(m, 2H); MS (ES) 310.1 [CaoH2aNO+HT*; HPLC purity (98.8%); Analysis: Calc’d for
CaoHasNQ,: C 77.64, H 7.49, N 4.53. Found: C 76.61, H 7.58, N 4.37.

15 Example 12

vy

(8)-2-[(S)-{Naphthalen-1-yloxy)-phenyl-methyll-morpholine was synthesized from
naphthol according to general procedure A and was Isolated as a gummy oil. MS (APCI):
320 [M+HJ,

20 : Example 13

N &

(S)-2-[(S)-Phenyl-(2-pyridin-3-yl-phenoxy)-methyl]-morpholine was synthesized from 6-

[(2-Bromo-phenoxy)-phenyl-methyi]-morpholin-:s-one and 4-pyridineboronic acid

according to general procedures A and B and was isolated as a gummy oil. MS (APCI):
25 347 [M+H]".
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Example 14

S
55

(8)-2-[(8)-(2-Phenoxy-phenoxy)-phenyl-methyi]-morpholine was synthesized from 2-
phenoxy phenol according to general procedure A and was isolated as a gummy oil. MS
5 (APCI): 382 [M-+H]".

Example 15

(28,38)-2-{Morpholin-2-yl-phenyl-methoxy)-benzoic acid ethyl ester was synthesized from
10 6-[(2-Bromo-phenoxy)-phenyl-methyll-morpholin-3-one according to General Procedures
A and Fand was isolated as a gummy oil. MS (APGI): 342 [M+H]".

Example 16
Chiral

all]\

15 (S)-2-((8)-4'-Chloro-biphenyl-2-yloxy)-phenyl-methyl]-morpholine was synthesized from
2-bromophenol! according to general procedures A and B and was isolated as a gummy
oil. MS (APCI): 381 [M+H]". ‘

Example 17
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H 15 (S)-2-[(S)-Phenyl -(2-trffl uoromethoxy-phenoxy)-net hyl]-norpholine was

synt hesi zed H9Hs 8873y _al ycidol and 2-trifl uoromnet hoxyph%hpgﬁ%@%g to
.

General Procedure A (Schenme A) and was isolated as a gumy 0

(cbc3) 8. 7.22 (m 5H), 7.07 (d, 1 H, 6.917 (dt, 1 H, 6.72 (m 2H), 5.04
(d, 1 H, 3.82 (m 2H, 3.51 (m I H, 285 (m 2H), 2.53 (m 20 11i), 2.46
(t, 1H),1.61 (s, 1H). MS(El): calcul ated: [CL3H1803F3N] 353, Found: [MH]: .
354. Elenental Analysis: calculated: C 61.19% H 5.10% N 3.97% found: C

) [0) ~ i ~
(9 2-1(9)- ?:2E’é%‘%-’-;ri;%r@éﬁ*ﬁ@*ﬁ@%b@yﬁnﬁiﬁﬁ;’wésﬁ%vtnﬁ%%?@%%rﬁ;ﬁﬁa12¥#g%3g@ethv'-
synt hesi zed fr dFﬁ’QhO“'Et‘ﬁng‘ENV iR teirhedestenrnd-eiheryPhepolpsaerding todhdcedure A
and was i sol at gglloafmgarcgedum: oi |l . M5 (APCl): 330 [MrH *. Exanple 3 CH3
Chiral I—133C O NH 30
Step 1. To a stirring mixture at room temperature of (S)-2-hydroxymethyl-morpholine-4-
carboxylic acid, tert-butyl ester, 2-ethoxyphenot and triphenylphosphine in DME was
added dropwise diisopropyl azodicarboxylate. The solution was stirred at room
temperature for 24 h, concentrated (to remove most of the DME), then suspended into
10 hexanes. The solid that formed was filtered. The filirate was concentrated, redissolved
into diethyl ether, then washed with 1 N NaOH (2 x), sat. KH,PO, and brine solutions.
The organic extract was dried (MgSO,), filtered, concentrated and chromatographed
(MPLC, silica gel, 20% EtOAgc in hexanes) to give (8)-2-(2-ethoxy-phenoxymethyl)-
morphosine-4-carbpkylic acid, tert-butyl ester as a colorless oil.
15
Step 2. (S)-2-(2-Ethoxy-phenoxymethyl)-morpholine fumarate. A solution of (S)-2-(2-
‘ethoxy-phenoxymethyl)-morpholine-4-carboxylic acid, tert-butyl ester in CHyCl> was
treated with rifluoroacetic acid. The solution was stirred at room temperature under N
for 2 h, concentrated then partitioned between CHCl; and 10% ag. NH,OH solution. The
20 organic extract was washed with brine, dried (MgSQ,), filtered and concentrated. The
sample was converted to the fumaric acid salt in 2-propanol and precipitated from
acetonitrile to give (S)-2-(2-ethoxy-phenoxymethyl}-morpholine fumarate as a white solid,
mp 126-127 °C. Analysis, caled for CigHgNO; x C4H404 (353.375): C, 57.78; H, 6.56; N,
3.96. Found: C, 57.61; H, 6.50; N, 3.93.
25 ‘
Example 18

F

C,

L_NH

(R)-2-[(S)-(2-Fluoro-phenoxy)-phenyl-methyl]-morpholine was synthesized from 2-
fluorophenol according to general procedure A and was isolated as a gummy oil. MS
30 (APCI): 288 [M+H]".



(S)-2-1(S)-(2-1sobutyl -phenoxy) - phenyl - et hyl ] - nor phol i ne was synt hesi zed
from2- |sobutyl-phenol according to general procedure A and was isol ated as
a gurmy oil. M (APCI) 326 [ M+H +. WD 2005/ 105763 PCT/ 1B2005/ 001158 -58
nple 4
(S) 2 [(S) ‘Féjzgr orm phenoxy) phenyl - net hyl ] - nor phol i ne wagcér{mf%é@?]iﬁ% from
2 Bronophenol according to general procedure A with the follow ng
modi fication of the final reduction reggtion. Scheme: \ Borane / THE o0 ~H
oL.J4H 1 o 2 5 Preparation of norpholine conpound 2: To a solution of
brononor phol inone 1 (1.0 g, 2.76 nmol )Exampiéqenl of THE was added 10 ni of
1.0 Mborane in THE and the reaction méture was stirred at roomtenperature
for 18 h. Then the reaction mxture wag quenched by adding 3 nL of 3.0 M
hydrochl oric acid 10 solution and heatgd>at 80 C for 10 m nutes. The
reaction m xture was cooled to room_ L& re and basified with 2.0 M
sodi um hydr oxi de sol ution. The prodlﬂ:t eltracted with ethyl acetate (2
x 30 nmL). The conbi ned organi c extract hed with brine and dried over
anhydrous sodi um sul fate. The sol vent waslkyenoved under reduced pressure
and the product was purified on a colu off silica gel (EtQCAc : MOH = 9:1)

to 15 give 2-[(2-Bronp-phenoxy) - phenyl - yl ] -nmorpholine (2) as a thick oil
(0.650 g, 676% "HNWR (CDCI3) 5: 7.50 (d, 1 H, 740720(m 5H) 7. 06
(m 11-1),

2.90-2. 50 (m ‘%ig%*) %%v§h{°§5‘} ?&‘H('?P@D?X@@erfb?w'm%w &M'nﬂ Wéfén%'r’&b*g%ed Cal cd
for C -7H aBr Xog: MdphdiB-26Bpyridin-Byl-aikthahbl adcobfing tb@emadal pfocedtbSC20d whs 5. 12; N,

4.37. 205 EXamyl @y aedaubnnty tham. M5'(APCI): 324 T

Example 20 \

Q

CHa

s

H

. (8)-2-{(R)-(2-Ethoxy-phenoxy)-pyridin-2-yl-methyl}-morpholine was synthesized from (2-
10 bromopyridine and 2-ethoxyphenol according to general procedure C and was isolated as
a gummy oil. MS (APCH): 315 [M+H}".

i5
Example 21

\/\0

CHS
(S)-2-[(S)-(2-Ethoxy-phenoxy)-pyridin-2-yl-methyl}-morpholine was synthesized from (2-

bromopyridine and 2-ethoxyphenol according to general procedure E and was isolated as
20 the succinate salt. MS (APC): 315 [M+H]".



V H WO 2005/ 105763 PCT/ |1 B2005/ 001158 -59

(S)-2-[(S)-Phenyl - (2-vinyl - phenoxy) - met hyl ] - nor phol i ne was synt hesi zed from
6-[ (2- Brono, - phenyl - net hyl ] - nor phol i n- 3-one according to General
Procedure A éﬁ@%}'&iﬁgﬁg Procedure B as detailed bel ow \ OPQ%WI%W..
(Ph3P)4/ EtOH O N "\ reflux, O/N/N~\I\ 0120 60)".. 35 Synthesis
of conmpound 2 To a m xture of 1, (1.0 g, % 76 mmol ) in degassed ethanol (25
m.), tetrakis(triphenyl phosphine)pall adi ﬁ(O) (0.319 g, 0.276 nmol),
potassi um carbonate (1.14 g, 8.28 g mmekdmpyemyl boronic acid dibutyl ester
(1.22 nm, 5.52 mvol) were added. The reaction m xture was heated under

reflux for 18 h, cooled to roomtenperat the 10 contents were filtered
and the filtrate was concentrated. The re&spdue s dissolved in ethyl
acetate (100 nl), washed with water and br3 ne e solvent was renoved under
reduced pressure and the product was ™NATE a colum of silica gel

using 70% ethyl acetate in hexane tolgiy¥b congound 2 as a colorless oil
(0.351 g, 479% . 'H NWR (CDCI3) 6:7.46 éd, 1 , 7.40-7.28 (m 51-1),  7.16
(dd, 1 H, 7.03 (m 1 H, 6.89 (t, 1 H" 667 (d.1 H, 15 6.45 (br s, 1 H),
5.78 (dd,1 H), 5.31 (dd, 1 , 5.25 (d, 1 H, 4.30 (ABg, 2H), 4.18 (m 1 H,
3.34 (t, 1H), 3% 3R)and{2$38)-REMeBR)In2NOPRIdINESHHABYNER-HENonitie weter at i on of

d 3 (2- e et i : j f
oo 3 ! Rl B N ey " ©

go. 25 8 ; in tol uengﬂ&l
sol ution i*n t ol REREAYHC gngiyerejsolnted Aggunmy,gilswhiehidere hBVRYIEMR aPe@ over 20
mn. The react maurgokdiasteeolstnesd. i Sepadtian of thebe Bohers aflorBedia glraeRamRME Al was

destroyed by drwﬂ_g%ﬂgﬁiion of 2 M NaOH solution (2.7 nL). The | ayers
wer e separ at ed én "he” "'aquéous | ayer was diluted with water (20 m -) and

extracted with toluene (2 x 15 M.). The conbi ned organi c extract was washed
with brine and dried over anhydrous Na2&Xmpdbg WO 2005/ 105763
PCT/ 182005/ 001158

10 (8)-2-[(8)-{2--Fluorophenoxy)-pyridin-3-yl-methyl}-morpholine was synthesized via
motpholin-2-yl-pyridin-3-yl-methanol from 3-bromopyridine and 2-fluorophenol according
to general procedure C and was isolated as a gummy oil {mixture of diastereolsomers).
MS (APCI): 289 [M-+H]".

{
i

15 Example 24

ks | g

8] B
o~
L

(2S, 3R)-2-(Morpholin-2-yl-pyridin-3-yl-methoxy)-benzonitrile was synthesized via
morpholin-2-yl-pyridin-3-yl-methanol from 3-bromopyridine and 2-cyanophenol according
to general procedure C and was isolated as a gumimy oil. MS (APCI); 296 [M+HY.
20
Example 25



-60- solvent was renoved under reduced pressure and the product was purified
on a colum of silica gel using 10% nethyl al cohol in ethyl acetate to give
mor phol i ne cqyE9 %2- [ Phenyl - (2- vi nyl - phenoxy) - net hyl ] - hol i ne as a
vi scous col or| esgﬂggli(]?]6 0.154 g, 63%. 'H NWR (CDCI3) 6: 7.K6T ’FB?L%S’(”}H

7.01 (m1 H, 6.84 (t, 1 H, 6.68 (d, 1 H, 578(dd 51H), 529(dd1H),

5.12 (d, 1 H), 3.98-3.86 (m 2H), 364d 2.86-2.72 (m 2H), 2.66-
2.54 (m 2H); Ms (ES) 296.1 1019H21N02+H] HPLC purlty (94.3%; Analysis:

Cal od. GL3H21NO2.0.5 H20: 0, 74. 91 H : 4.60. Found: C, 75.41, H,
7.09; N, 4.95. Exanple 6 / Chiral

(S)-2-[(S)-(2-Chl or o- phenoxy) - phenyl.,—dré‘t oI i ne was synt hesi zed from
2-chl oro- phenol according to generaf proc ur and was isolated as a
colorless liquid (Yield: 0.325 nyg, 1% CDCI3) 6: 7.40-7.35 (m
6H), 7.00 (m 1H), 6.80 (m 2H), 5.20 : 90(m 2H), 3.65 (m 1
H, 2.90-2.80 (m 2H), 2.70-2.60 (m 2H) 6 . 15 M5 (ES) mz

304.06 [C17H18C NO2+H]'. Analysis: Calcd for H SCI N02 C, 67.21;, H,
5.91; N, 4.61. Found: C 66.51; H 6.19; N, 5.51. Exanple 7 H3C OL,,NH 20
(S)-2-[(9)-(2- N@hhgn»ﬁﬁat(éy |3RPE-?(EIEEB&¢ Bﬁlﬁn@i@) pgmﬁrhy Wil dTRRRG b WEH

synt hesi zed from 8rom) eno ol nﬁ%

6- [ ( 2- Br ono- pheﬁﬂ?&?)" B teﬁ'é?qfa? o ?[BF?OYHPW’@%HE?“GTW@UF% Priromepytisiver al
Procedures A anghd2-ethakyplesiol svodrdhg t geferal [gotadyre @ dnd Wk 6AMR6H 3s olls3 It [ MrH] +.
25 WO 2003/ 10579?3_,03@{51[ B 5/001158 -61 Exanple 8 F Cm al

(S)-2-[(S)-Pheny or onet hyl - phenoxy) - met hyl ] - nor phol i ne was

synt hesi zed from 2- trifluoronethyl phenol according to general procedure A

and was isolated as colorless Example 26
5
o}

o
o

I\,NH

- (R)-2-[(S)-Pyridin-3-yl-(2-trifluoromethoxy-phenoxy)-methyl]-morpholine was synthesized
10 via morpholin-2-yl-pyridin-3-yl-methanol from 3-bromopyridine and 2-

trifluoromethoxyphenol according to general procedure C and was isolated as a gummy
oil. MS (APCI): 355 [M+H]".
Example 27

15 (R)-2-[{(S)-(2-,4-Difluoro-phenoxy)-pyridin-3-yl-methyl]-morpholine was synthesized via
morpholin-2-yl-pyridin-3-yl-methanol from 2-bromopyridine and 2,4-difluorophenol
according to general procedure C and was isolated as a gummy oil. MS (APCI): 307
[M+HT.



liquid (Yield: 0.36 ng, 65%. 1H NMR (CDCI3) 6: 7.55 (m 1H), 7.40-7.25 (m
6H), 6.90 (m 51 H), 6.78 (d,1 H, 525 (d, 1 H, 3.90(m 2H), 3.62 (m 1
H) , 2.80-2.7%@}%& 32.55-2.50 (m 1 H, 1.60 (br s, 1 H. M5 (ES) nmz
338.07 [C, 7H, . Analysis: Calcd for C,3H 8F3NOZ: ECTAB2009001H8
5.38; N, 4.54. Found: C, 63.52; H, 5.44; N, 4.66. Exanple 9 Chiral O L,,NH
10 (S)-2-[(S)-(2-Benzyl - phenoxy) - phenyl - net hyl ] - nor phol i ne was synt hesi zed
from 2- Benzyl phenol according to general“e?)'rocedure A and was isolated as a
thick oil. 1H NWVR (400 Miz, CDCI3) 6 7glfnfdag 11 H, 7.00 (m 1 H), 6.80
(m 1H, 664 (m 1 H, 510 (d, 1 H, 410 (m 2H), 3.92 (d, 1 H, 3.78
(m 1H, 3.62(m 1 H, 2.78 (m 2H), 2F4 (m 2H), 1.76 15 (br s, | H).

(ES) mz 360.18 [ C24H25NQZ+H+] . Exanpl e Chiral ~ / Oql C-H
(S)-2-[(S)-Phenyl - (2-pyridin-4-yl - pheno met hyl ] - mor phol i ne was

synt hesi zed from 6- 20 [ (2-Brono-pheng h - met hyl ] - nor phol i n- 3-one and
4- pyri di neboronic acid according to general edures A and B and was
isolated as a thick viscous gum "H NWR ( 3) S 8.65 (d, 2H), 7.60 (d,
2H), 7.32-7.18 (m 7H), 6.96 (m 1H), 6. , 1H), WD 2005/ 105763

PCT/ 1 B2005/ 001155 -62 5.10 (d, 1 H), 3.9 , 1 H, 3.80(m 1 H, 3.60 (m

1 H, 2.75 (m 2H), 2.48 (m 2H), 1.80 (br~s, 1 H. M (ES) mz 347.08
[ C22H22N2CR+H] ' . Anal ysis: Calcd for C22H22N202: 0.5H2O C, 74.34; H, 6.52;

7,88, Founc (026K R DMt e S bl
- 2- - (2- - - S ] l. iz
from6- [(2-Br %ﬁmﬁﬁ@%ﬁw%&ﬂgﬁw&ﬂ%?ﬁm Z"H%Wﬁaﬂ%iinﬁf“ﬁ%ﬁ@'”’d?fﬂ"@ﬁ'l gpr opyl
boronic afid asworihytggdneralpoesdate G ambeailisoisedasenglinBnyasid MeB@\PCHodoat ed as a

Vi scous colorleﬁ@g&il. 1H 10 NMR (CDCI3): 6 7.40-7.24 (m 5H), 6.91 (m 1H),
6.80 (m 2H), 6.66 (d, 1H), 5.15 (d, 1H), .

Example 29

o Chiral
1y
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O "’l
L_nH

10 (S)-2-[((S)—1-Oxy-pyridin-z-yloxy)-phenyl-methyl}-morpholihe was synthesized according
to general procedure A and was Isolated as pale yellow thick oil (0.095 g, 35%). 'H NMR
(CD50D) &: 7.55 (dd, 1H), 7.45-7.31 (m, 6H), 6.54 (dd, 1H), 6.07 (dt, 1H), 5.48 (d, 1H]},
4,08 (m, 1H), 3.90 (id, 1H), 3.62 (m, 1H}, 2.76 (m, 2H), 2.56 (dd, 1H), 2.41 (dd, 1H); MS
(ES) 287.0 (CigHigNzOg+H)"; HPLC purity (98%); CHN analysis calculated for
15 C16H1sNz03: G 66.85, H 6.99, N 9.72, found: C 66.67, H 6.70, N 9.32.

Example 30

) Chiral
o3 3:@

{8)-2-(S)-(2*-Chloro-biphenyl-2-yloxy}-phenyl-methyl]-morpholine was from 2-
20 bromophenol employing 2-chioroboronic acid in General Procedures A and B and was
isolated as a thick viscous gum. "H NMR {CDCly) &: 7.48 (m, 1H), 7.40-7.10 (m, 10H),



3.94 (m 2H), 3.65 (dt, 1 H, 2.85-2.59 (m 4H), 2.32 (m 1 H), 0.99-0.89

(m 2H), 0.74-0.59 (m 2H); M5 (ES) 310.1 [ C23H23NO2+H] +; HPLC purity

(98.6%; Ana hS 'd for C20H23N02: C 77.64, H 7. 49, und: C

76.61, H 7.53?/6@3’.1@#&15 Exanpl e 12 Chiral. O NH Peimsatos/dotsh

(S)-2-[(S)-(Napht hal en-1-yl oxy) - phenyl - net hyl ] - nror phol i ne was synt hesi zed

from naphthol according to general procegyre A and was isolated as a gumy

oil. M5 (APCl): 320 [MtH] . 20 Example 1 Chiral | gNH

(S)- ﬁ [(S) ;jP]benﬁBs (rﬁ,iwré.@h' @; ﬁi)yis.e@hie;l@w}m (1,1 3 64, uhpbisoiqnm«s, 2.68 |

synt hesi ze rom. 6; - Br 7 y - [ c 37 Qpe an

4- pyri di nebor on|r[ﬂ(1:’6255[%’i2((3‘?2 @é2‘3}38@9gﬂﬁﬂg“éﬁ@ﬁ’%@%ﬁ%ﬁ@k@ﬁé@@ﬁﬁgms

i sol ated as a gbels: CasH2CINE:: CAFR:YS, H, 584; N 769] Raungi>C, 7@ 20 G501 853 8R

PCT/ 1 B2005/ 001158 -63 Exanple 14 OO0 k__/NH

(S)-2-[(9)2-Phenoxy- phenoxy) - phenyl - met_hyl | - npr phol i ne was' synt hesi zed from
£ Srnue T

2- phenoxy phenol according to general e A and was isolated as a
gummy oil. M5 5 (APCl): 362 [MtHl *. Exanplg 15/ NOH O H3CJ O

(2S, 3S) - 2- (Mor phol i n-2-yl - phenyl - met hoxy) oi c acid ethyl ester was
synt hesi zed from 10 6-[ (2-Brono- phel&xp)y-yeny et hyl | - nor phol i n- 3- one

according to General Procedures A and Fandowasiy l

(APCl): 342 [MrH *. Exanple 16

| ated as a gumy oil. M

o

L_nH

(2R, 3R) and (R)-2-[(S)-(2--Fluoro-6-methoxy-phenoxy)-pyridin-3-yl-methyl}-morpholine

were independently synthesized via morpholin-2-yl-pyridin-3-yl-methanol from 3-

bromopyridine and 2-fluoro-8-methoxy phenol according to general procedure B with
10 modification C and was isolated as a gummy oil. M3 (APCI): 319 [M+HT*.

Example 32

Chiral
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o

S

(S)-2-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxymethyl]-morpholine was synthesized via
15 General Procedure D and was isolated as a gummy oil. MS (APCI): 305 [M+H]".

Example 33

F Chiral

N* I
. s ’ 0 ':,I
L_UNH

(8)-2-{{S)-[2-(4-Fluoro-phenyl)-pyridin-3-yloxy]-phenyl-methyl}-morpholine was
20 - synthesized according to the following scheme and procedure (which is a variation of
General Procedures A and B}:



G Chiral O NH 15

(S)-2-[((S)-4"-Chl oro-bi phenyl - 2-yl oxy) - phenyl - net hyl ] - nor phol i ne was

synt hesi zed(y{,(ggmgl -R{‘Sm)phenol according to general procedures A and B and
was isol ate 1 oil. M5 (APCl): 381 [MrH +. ExanpPeTAB208§{§0iS8q o
-,NHO QI CH, WO 2005/105763 PCT/|1B2005/001158 -64
(S)-2-(2-Ethoxy-phenoxynet hyl ) - nor phol i ne_ was synt hesi zed from
(S)-2-Hydroxymet hyl - norphol | ne-4-car box%PTc acid tent-butyl ester and

2- et hoxyphenol saeey gt Bﬂwtﬁéélstohﬁyndfd%drﬁﬁmm&oﬁf ggrdure: 5 Step 1. To a
stirring mxture at roomtenperature of 5 hydr oxynet hyl - nor phol i ne- 4-
carboxylic acid, tent-butyl ester, 2- ethoxyphe ol and tri phenyl phosphine in

DME was added §f opwi se di Bsengopyloazodfcarb é)tTé"S'C'TEFBé' solfit i.on
stirred at roo refor_édo_h (0
DVE), then suspesded i 10 hexakesi { d t§ ot (Wrred

The filtrate was concentrated, redissolved igjo di é hyl ether,
with 1 N NaOH (3 x), sak. KH2PO4 and brine solutions. The orgamc extract
was dried (MySO4), filtered, concentrated and chromatographed (MPLC, silica
gel, 20% Et OAc in hexanes) to give (S)-2- (ZB,et ho henoxynet byl)

te

5:%

m)rphol i ne-4-car bqyyl acitd utyl-,est S olc@bb@gs tep 2.
(S)-2-(2- Ethoxymno@ne hﬁﬁf_}g& rate. A [ n,of (S) 2-(2-
et hoxy- phenoxynet h3de QoI -4- céﬂe%xy Zene d, te}5 -butyl” &tdr in

CH2Cl 2 was treate"éﬁiG ith trlfl%roacetlc acid. T@e solution was*stm“ﬂ“red at
roomtenperature.under N2 for52 h, concentrategl then partitionedStbetween
CHC13 and 10% ag. NH4OH sol ution. The 20 organi c extract was washed with
brine, dried (MJSH4), filtered and concentrated. The sanple was converted
to the fumaric acid salt in 2-propanol and precipitatedffrom acetonitrile
to give (S)-2-(2-ethoxy-phe oxyme |nefuma e as a white solid,
np 126-127 C. Anal r¥osal S, caIIa d §or SFE_ES@—% ‘1404 ( .375),._C, 57.78; H,
6.56; N, ut

’ IPAPhCH; Z o7 Pd(PPhy)s i °
HrNH Na,CO e fs) "'Il
8 THF, reflux K[rNH
8 ' o}
9
F

Red-Al
N —— . 0
PhCHg N =
/ hy

5 Preparation of Compound 3

A solution of 2-bromopyridinol 1 (7.6 g, 44 mmol) in 1N aqueous sodium hydroxide (44
mL, 44 mmol) was stirred at room temperature for 30 minutes. Phenylglycidol 2 (5.0 g, 33
mmol) was added in one portion and the reaction mixiure was heated at 75 °C for 5 h.
The reaction mixture was brought to room temperature and extracted with ethyl acetate,

10 The combined organic exiracts were dried over sodium sulphate, filtered and solvent was
removed under reduced pressure. The reaction product was purified on silica gel (efuent
1:1 hexanes/ethyl acetate) to give the diol 3 (7.5 g, 69 %) as a yellow oil. 'H NMR (400
MHz, CDClg) & 7.90 {m, 1H), 7.36 {m, 5H), 7.00 (m, 1H), 6.92 {m, 1H), 5.32 (d, 1H), 4.00
(m, 2H), 3.84 (m, 1H), 2.94 (m, 1H), 2.60 (m, 1H).



3.96. Found:

(R -2-1(S)-(2-Fl uoro-phenoxy) - phenyl - net hyl ] - nor phol i ne was synt hesi zed f

C, 57.61; H 6.50;, N, 3.93. 25 Exanple 18 &

rom

2- fluorophenol according to general procedure A and was isolated as a gunmy

oil. MB 30+

Example 19 F d

- , PCTI 1 B200510011 -
@5@5,}051@388 I[M+H] +. WD 2005/ 105763 PCTI | B20051001158 - 65

(S)-2-[(R-(2--Chl oro-4-fl uoro-phenoxy) - pyridi n-3-yl -nmet hyl ] - nor phol i ne was
from Mor pholin-2-yl -pyridins3-yl-methanol according to general
procedure C and was 5 |Isolated as a gummy foam MS (APClI): 324 [ MtH +.
Exanmple 20 C\~ H CH3 :

(S)-2-[(R-(2- né}’? - -pyridin-2-yl-nethyl]-norpholine was

synt hesi zed frlﬁ& 5}%”?‘6@@?@%‘6% di ne- and 2-ethoxyphenol according to

general procedifr@satutighef Jpl S (5.8 tremmal in ehyhanetare GR0 mLVE Q CREIdp: nitBYEN,[ MrH] +.

15 Exanpl e 21 vwhsGdded tristhylamine (3.2 mL, 23.0 mmol). Chiorotrimethylsilane (2.5 mL, 19.7 mmo)
was

synt hesi zed

(5)-2-[(9)-(2-Eth

synt hesized f

procedur e E arigmp@stuiessybat ddurasTLC2Maly$ie siemedinnaliot ra@diring. MSIUrREGINounBaS
[ MtH] +. WO 200,
(2S, 35)-2-(M

rphol i ne

-ph - in-2-yl- hyl ] -
i, EEC DS R B b Terosdn. s e GloUeet 4t e Porogner a

et LT BOGRAG brotOEBtry b 120

i ndependent | y "8y A0He8Mekd The mastanypigikiepyasi e ataiaem Zeragesatutetfondh, taatedr di ng

to general
10

15

20

25

30
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with 1N HC, and stirred at room temperature for 2 hours. The aqueous phase was
separated and extracted with ethyl acetate. The combined organic exiracts were dried
over sodium sulphate, filtered, and solvent was removed under reduced pressure to
afford 3.5 g of mesylate 4 (56 %) which was used without purification. |

"H NMR (400 MHz, CDCl) & 7.96 (m, 1H), 7.40 {m, 5H), 7.04 (m, 1H), 6.94 (m, 1H), 5.58

(d, 1H), 5.00 (m, 1H), 4.24 (m, 1H), 4.04 (m, 1H), 2.76 (s, 3H).

Preparation of Compound 5

To a solution of compound 4 (5.5 g, 13.7 mmol) in toluene (25 mL) was added 1N sodium
hydroxide (41 mL, 41 mmol) followed by tributylmethylammonium chloride (75 wt % in
‘water, 0.5 mL). The reaction mixture was stirred at room temperature for 18 hours then
was heated at 75 °C for 4 hours. TLC analysis showed no mesylate remaining. The
reaction mixture was brought to room temperature and the layers were ‘separated. The
agueous phase was exiracied with toluene and the combined organic exiracls were
washed with brine, dried over sodium sulphate, filtered, and solvent was removed under
reduced pressure. Chromatography of the product on a silica gel column (7:3
‘hexanes/ethyl acetate as eluent) gave 4.0 g of epoxide 5 (96 %).

'H NMR (400 MHz, CDCls) & 7.96 (m, 1H), 7.40 (m, 5H), 7.06 (m, 2H), 4.92 (d, 1H), 3.50
{m, 1H), 2.88 (m, 1H), 2.82 {m, 1H).

Preparation of Compound 6

To a solution of concentrated ammonia (60 mL) in methanol (60 mlL) was added a
solution of compound 5 (4.0 g, 13.1 mmol} in methano! (50 mL) over 1 h. The reaction
mixture was stirred at room temperature for 24 h. TLC analysis showed no starting
material remaining. The reaction mixture was concentrated under reduced pressure and
the residue was partitioned between- water and ethyl acetate. The aqueous phase was
separated and further extracted with ethyl acetate. The combined organic extracts were
dried over sodium sulphate, filtered, and solvent was removed under reduced pressure to
give 4.0 g (95 %) of aminoalcohol 8 as a yellow oil which was carried on without
purification.



5 procedure C and were isolated as gummy oils which were shown by HNVR to be

ast ereoi soners. Separation of these isoners afforded a gummy

foam M5 Ag‘ai(}ﬂs O64 MrH +. Exanple 23 F O O LI~H 10
( - -

a m xture of di

(S)-2-1(9)-

synt hesi zed via norpholin-2-yl-

Fl'tior ophenoxy) - pyr i di n-3-yl - et hyl ] - nor phol i HEVifig0s011s8

pyri di n-3-yl - met hanol from 3-bronopyridi ne

and 2-fluorophenol according to general procedure C and was isolated as a
gumy oil (m xture of diastereol soners). (APCl): 289 [M+H +. 15 Exanpl e
24 Ntz Ne/ ~'H WWUMHZBHDCQ)’&ST% (m, 1H), 7.36 (m, 5H), 6.96 (m, 2H), 5.16 (d, 1H), 4.00

3R) - 2- (Nbrphol | ﬁ?@éﬁ Z?brk%](é ?ﬁi hoxy) - benzonitril e was synthesized via
nmor phol i n- pyrl o rom 3- bronopyri di ne and 2-cyanophenol
accordi ng to gener al procedure C and was isolated as a gumy oil. M
(APCl): 296 [M%phrat,ggo fd £5 WO 2005/ 105763 PCT/ |1 B2005/ 001158 -67- H3C

OO0 (,,

3R) - 2- 1( 2 Et ho%}’ %?%ﬁaia)“ 9B\ compRuad 9| 4-Rgr 184 med in iy riefyas (80 mL) under

i ndependent | y sjtrogbre siaz @dded teiethytanibe (23 mk.- 1}5]5rmlol) dite-rdagiibn mbtuianwas cdofelm

REBE EARRRC 235C 95 i s ISHES Bp @O EHHE Roabro"

3- bronopyri di ng, andcﬁl-o
were isolated as olls.

10

15

20

25

30

35

mixture was warmed to room temperature over 2 h. TLC analysis showed no starting
material remaining. The reaction mixiure was concentrated under reduced pressure and
the residue was partitioned between saturated aqueous sodium bicarbonate and ethyl
acetate. The organic phase was separated, washed with water, dried over sodium
sulphate, and filtered. Removal of solvent under reduced pressure gave chloroacetamide
7 (4.4 g, 89 %) as an off-white solid which was used without purification.

'H NMR (400 MHz, CDCl3) & 7.96 (m, 1H), 7.40 (m, 5H), 7.24 (m, 1H), 6.90 (m, tH), 5.04
(d, 1H), 4.20 (m, 1H), 4.04 (s, 2H), 3.44 (m, 2H).

Preparation of Compound 8

To a stirred solution of compound 7 (4.4 g, 11.0 mmol) in isopropy] alcoholftoluene (90
mL/30 mL) under nitrogen, was added a solution of potassium feri-butoxide (3.9 g, 33.0
mmol) in isopropy! alcohol (50 mL). The reaction mixiure was stirred at room temperature
for 18 hours at which peint TLC analysis indicated the reaction was complete. The pH of
the reaction mixture was adjusted to approximately 6.5 by the addition of 2N hydrochloric
acid. The reaction mixture was concentrated under reduced pressure and the residue
was partitioned between ethyl acetate and water. The aqueous phase was separated,
bagified by the addition of 2N NaOH, exiracted with ethyl acetate and the combined
organic exiracts were dried over sodium sulphate, filtered, and solvent was removed
under reduced pressure, The product was purified on a silica gel column (3:1 ethyt
acetate/hexanes) to give morpholinone 8 (2.4 g, 60 %) as a pale yellow solid.

'H NMR (400 MHz, CDCls) & 7.95 (m, 1H), 7.37 (m, 5H), 7.08 (m, 1H), 6.97 (m, 1H), 6.00
{br s, 1H), 5.30 (d, 1H), 4.32 (m, 2H), 4.26 (m, 1H), 3.37 {m, 1H), 3.13 (m, 1H}.

Preparation of Compound 9

To a solution of compound 8 (0.526 g, 1.45 mmol) in tetrahydrofuran (10 mL) was added
aqueous sodium carbonate (2M, 7 mL, 14 mmol), 4-fluoraphenylboronic acid (0.683 g,
4.88 mmol), and tetrakistriphenylphosphine palladium (0) (0.093 g, 0.080 mmol). The
dark reaction mixture was heated at 75-80 °C for 3 h. NMR check showed no starling
material remaining. The reaction mixiure was brought to room temperaiure, concentrated
under reduced pressure, and the residue was pariitioned between water and ethyl
acetate. The aqueous phase was separated and further extracted with ethyl acetate, the
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Preparation of 10 :
A solution of compound 9 (0.95 g, 2.80 mmoi) in anhydrous toluene (25 mL) was placed
under a nitrogen atmosphere and cooled 1o 0 °C. A commercial solution of Red-Al in
toluene (65 wi%, 3.0 mL, 10.0 mmol) was added dropwise via syringe. The reaction

15 mixture was warmed to room temperature over 1.5 h at which point TLC analysis
indicéted the presence of starting material. A further amount of Red-Al (0.3 mL, 1.0
mmol) was added and the reaction mixture was stirred for a further 1.5 h until the reaction
was complete by TLC. The reaction mixture was again cooled 1o 0 °C and quenched by
the dropwise addition of 2N sodium hydroxide, The mixture was diluted with water, and

20 the aqueous phase was separated and extracted with toluene. The combined organic
extracts were washed with brine, dried over sodium sulphate, filiered and solvent was
removed under reduced pressure to give a 0.21 g of a cloudy oil. This oil was subjected
to column chromatography (silica gel, eluent 4:1 ethyl acetate/methanol) to give 2-{[2-(4-
Fluoro-phenyl)-pyridin-3-yloxy]-phenyl-methyl}-morpholine (10} (0.16 ¢, 66 %) as a thick

25 oil. 'H NMR {400 MHz, CDCl,) 5 8.24 (m, 1H), 8.06 (m, 2H), 7.28 (m, 5H), 7.14 (m, 3H),
7.02 (m, 1H), 5.10 (d, 1H), 3.96 (m, 1H), 3.86 (m, 1H), 3.64 (m, 1H), 2.80 {m, 2H), 2.50
(m, 2H). 'F NMR (376 MHz, CDCl) & -114.394 (m, 1F); (MS) m/z 364.97
[CaghHaiFN2Og+H™l; CHN — CppHaiFN,O, Calc’d: C 72.51 %, H 5.81 %, N 7.69 % Found:
C72.39%, H6.07%, N8.04%.
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4.08 (m 1 H, 3.90 (td, 1 H, 3.62 (m 1 H, 2.76 (m 2H), 2.56 (dd, 1 H),
2.41 (dd, 1 H; M5 (ES) 287.0 (C 6H 6N203+H)+; HPLC purity (98% ; CHN

anal ysis cal cul ated for 15 C16H16N203: C 66.65, H 6.99, N 9.72,.found: C
66.67, HWOZ2M5/186%332. Exanple 30 Chiral C ~NH PCT/IB2005/001158
(S)-2-[(S)-(2' -Chl oro-bi phenyl -2-yl oxy) - phenyl - met hyl ] - nor phol i ne was from 2
20 bromophenol enpl oyi ng 2-chl oroboronic acid in General Procedures A and B
and was. isolated as a thick vi scous g4m 'H NVR (CDCl 3) 6: 7 48 (m 1 H,
7.40-7.10 ( WD 2005/ 105 PCT/ | B20 5/ 001158 -69 96 (m 1 H),
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[ C23H22C d +C, 72 72 H, 5.84; N, 3.69.
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were independently synthesized via norpholin-2-yl-pyridin-3-yl-nethanol from

3- bronopyridine and 2-fl uoro-6-netho phenol according to general

procedure B with 10 nodification C agd was isolated as a gumy oil. M
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(S)-2-[2-(4-Fl uoro-phenoxy) - pyri s yrorget hyl ] - nor phol i ne was

synt hesi zed via 15 General Procedure D a was isolated as a gumy oil. M5

(APCl): 305 [M+H] +. Exanple 33 Frocm ral ‘
CH,

(Fl)—2—[(3)-(2-Fluoro-phenoxy)-(4~ﬂuoro-phenyl)-methyl]-morpholine was synthesized from
(4-fluorophenyl magnesium bromide and 2-ethoxyphenol according to general procedure
C and was isolated as a gummy oil. MS (APCI): 332 [M+H]".
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(8)-2-[(S)-(2,6-Difluoro-phenoxy)-phenyi-msthyl}-morpholine was synthesized from 2,6~
difiuoropheno! according to general procedure A and was isolated as a gummy oil. MS
15 (APCI): 308 [M+HT".
Example 37
0 Y H
A
CH,
{8)-2-[(8)-2-Cyclohexyl-1-(2-ethoxy-phenoxy)-ethyl}-morpholine and (28,3-A)-2-[2-
20 Cyclohexyl-1-(2-ethoxy-phenoxy)-ethyll-morpholine were synthesized from

methylenecyclohexyl magnesium bromide according to general procedure C and was
isolated as a gummy oil. MS (APCI): 334 [M+H]'.
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(S)-2-{(S)-[2-(4-Fl uoro-phenyl)-pyridin-3-yl oxy] - phenyl - met hyl } - nor phol i ne
was 20 synt hesi zed according to the foll owi ng schene and procedure (which is
a variati 9P #¥051¢3¢%ral Procedures A and B): WD 2005/ 105H6B1B2005/601158

PCT/ 1 B2005/ 001158 ' -70 Scheme G Synthesis of pyridyl norphollne
compounds. Br Or / | ) TMB-CI,Et3NBr / \ OH\ "SOH NaOH\ O\ - N\ ON/
+/ McOH N 2) MsCl, Et3N HO 3) HBWMsO7%H OH 2 34 Br Br / Br / 4 N\ O\
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e o
CH,
{(8)-2-{(8)1 -(2-Ethoxy—phenoxy)-3-methyl~butyl]—morpholine was synthesized from

isobutyl magnesium bromide according to general procedure G and was isolated as a
5 gummy oil. MS (APCI): 294 [M+H]". -

Example 39
Chiral

(S)-2-(S)-(2-Allyl-phenoxy)-phenyl-methyl]-morpholine was synthesized 2-allyipheno!
10 according to General Procedures A and B and was isolated as a viscous colotless oil

(0.415 g, 79%). *H NMR (CDCly): § 7.38-7.24 (m, 5H), 7.10 (dd, 1H), 6.98 (dt, 1H), 6.81

(dt, 1H), 8.65 (d, 1H), 6.04 (m, 1H}, 5.18-5.04 (m, 3H), 3.98-3.86 (m, 2H), 3.65 (dt, 1H),

3.50 {m, 2H), 2.86-2.74 (m, 2H), 2.70-2.54 (m, 2H); MS {ES) 310.0 [CyoHzaNOz+H]";

HPLC purity (98.2%); Analysis: Caled. CpoHasNO,: C 77.64, H 7.49, N 4.53. Found: C
15 76.94,H 7.48, N 5.43.

Example 40
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(8)-2-[(8)-Phenyi-(pyridin-3-yloxy)-methyll-morpholine was synthesized from the
20 corresponding amide (8-[Phenyl-(pyridin-3-yloxy)-methyl}-morpholin-3-one) {see Scheme
G, compound 8) using the following procedure: A solution of compound 1 (0.30 g, 0.85
mmol) in anhydrous toluene (3.0 mL) was placed under a nitrogen atmosphera, cooled to
0 °C and a commercial solution of Red-Al (65 wt % in toluene, 1.0 'mL, 3.3 mmol) was
added dropwise via syringe. The reaction mixiure was warmed to room temperature over



PhCH3 \ O\ UH 10 5 Preparation of Conmpound 3 A solution of
2-bromopyridinol 1 (7.6 g, 44 mmol) in 1N aqueous sodi um hydroxide (44 L,
44 mmo)) was irred at roomtenperature for 30 m nutes. Phenylglycidol 2
(5.0 g, 33 PY05{#8¥63dded in one portion and the reacti onPETABIOS0MAASS
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wi t hout purification. 1H NVR (400 MHz, CDCI3) 5 7.96 (m 1 H), 7.40 (m 5H),

7.04 (m 1 H, 6.94 (m 1H, 558 (d clahfesP.00 (m 1 H, 4.24 (m 1 H),
4.04 (m 1 H, 2.76 (s, 3H. 15 Preparation of Conpound 5 To a sol ution of
conmpound 4 (5.5 g, 13.7 mol) in toluene (25 nl - s added 1 N sodium

hydroxi de (41 nL, 41 nmol) foll owed trib cn;)clai{a yl anmoni um chl oride (75
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15 {S)-2-{(S)-(2~-Bromo-pyridin-3-yloxy)-phenyl-methylj}-morpholine was synthesized from the
corresponding amide (6-{Phenyl-(pyridin-3-yloxy)-methyl}-morpholin-3-one) using the
following procedure: To a solution of compound 1 (0.4 g, 1.1 mmol} In anhydrous
tetrahydrofuran (10 mL) under a nitrogen atmosphere was added a commercial solution
of borane-tetrahydrofuran complex (1.0M in teirahydrofuran, 3.4 mL, 3.4 mmol} via

20 syringe. The reaction mixture was stirred at room temperature for 20 h. TLC analysis
showed no reaction, had occurred. A further amount of borane-tetrahydrofuran complex
(3.0 mL, 3.0 mmol) was added and the reaction mixture was heated at reflux for 2.5 h.
TLC analysis showed no starting material. The reaction mixture was brought to room
temperature, treated with 1N HCI, stirred for 30 minutes, basified by the addition of 2N

25 sodium hydroxide and extracted with ethyl acetate. The combined organic exiracts were
dried over sodium suiphate, filiered, and solvent was removed under reduced pressure.
Two chromatographies of the reaction product on silica gel (eluent — 3:1 ethyl
acetate/methanol for first chromatography, 10:1 dichloromethane/methanol for the second
) gave 0.083 g (16 %) of the desired product. 'H NMR (400 MHz, CDCly) 5 7.90 (m, 1H),

30 7.36 {m, 5H), 7.00 {m, 2H), 5.16 (d, 1H), 3.96 (m, 2H), 3.68 (m, 1H), 2.82 (m, 2H), 2.64
(m, 2H), 1.80 (br s, 1H). (MS) m/z 350.92 {CygH:7BrN202+H"] HPLC — 91.49 % CHN -
CosHz1FN20, Calc’d: C 55.03 %, H 4.81 %, N 8.02 % Found: C 55.01 %, H 4.97 %, N
8.60 %.
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pressure and the residue was parti ed between water and ethyl acetate.
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Preparation of Conpound 8

Example 43

(8)-2-[(8)-(2-Chioro-phenoxy)-phenyl-methyl]-morpholine was synthesized 2-chlorophenol

15 according to general procedure A and was isolated as a gummy oil. MS (APCI): 305
[M+H]"
| Example 44
: Chiral
20 (S)-2-[(S)-(2-Isopropyl-phenoxy)-phenyl-methyl}-morpholine  was  synthesized  2-

isopropylphenol according to general procedure A and was isolated as a gummy oil. H
NMR (CDCly) 8: 7.40-7.30 (m, 5H), 7.19 (d, 1H), 8.90 (m, 1H), 6.82 (m, 1H), 6.70 (d, 1H),
5.13 (d, 1H), 3.90 (m, 2H), 3.70 (m, 1H), 3.50 {m, 1H), 2.80 (m, 2H), 2.75 (m, 1H), 2.60



To a stirred solution of compound 7 (4.4 g, 11.0 mmol) in isopropyl

al cohol /toluene (90 nl/30 nL) under nitrogen, was added a sol ution of
potassiumtert-butoxide (3.9 g, 33.0 20 mml) in isopropyl alcohol (50 m).
The reacti on g s stirred at roomtenperature for 18 ich
poi nt TLC anﬂgoghﬁ,\g?cat ed the reaction was conpl ete. Thepgﬂh%@ogéoﬁgg
reaction mxture was adjusted to approximately 6.5 by the addition of 2N
hydrochloric acid. The reaction m xture was concentrated under reduced

pressure and the residue was partitioned between ethyl acetate and water.

The aqueous phage s Befpa; atpd,3228, IH,si.30 @d3aty MSHESpat 31208 [OLHNOMNMPH,

extracted with . h i rels i .qried
Bhdhs: BARD i & AN, FRIRINBRo. RIS FouRK L 9652, HISLer

over sodi um suIE ter and sol'vént "Wa's renove dnder

pressure. The pP8%uct was purified on a silica gel colum (3:1 ethyl

acet at el hexanes) to give norpholinone 8 (2.4 g, 60 % as a pale yellow
solid. "H.NWR (400 MHz, CDCI3) 6 7.95 ( 1 I—Q 7.37 (m 5H), 7.03 (m 1 H,
6.97 (m fH), 6.00 30 (br s, 1 H, 5@53"8959 8 H, 432 (m 2H, 4.26 (m 1
H, 3.37 (m 1 H, 3.13 (m 1 H. Preparation of Conpound 9 To a sol ution

of conmpound 8 (0.526 g, 1.45 mmol) in tetrahyrdr@ran (10 nmL) was added
re

aqueous sodi um carbonate (2M 7 nL, A 'Q' uor ophenyl boroni ¢ acid
(0.683 g, 35 4.88 mmol), and tetraky sthe y| phosphi ne pal | adi um (0)
(0.093 g, 0.080 nmol). The dark reactY¥omAm ‘u| was heated at 75-80 C for 3
h. NMR check showed no starting material rbgg,mi ng. The reaction mxture
was brought.to roomtenperature, concentrate under reduced pressure, and
the residue was partitioned between water and ethyl acetate. The aqueous

D005/ 105763, PCT] BB G0 e e Ere. ar | ad

- omyi n [ gani xtr S re, dri over
sodi um sul phat eSH@quY'g %&rgﬁtgylgrgf)@gﬁw%gﬁzqy@%\/aé:gip uﬁ%@?u e ?‘%d ﬁ'? ssure.
I nitial chronat bgireybenzofuranteecordiag Cenaralfraddiere Copmpmoying.ide gtefetedaivdrifieadion
pr oduct afo j : NSl . Rk £ ogr aphed on
silica g(aa\flco (el ug%e%gfbﬁméhﬁ%éy%%gm%lgﬁﬁ%f tr |"I ggst(thgbgi 3\?2 [lg. 7 g of 5
compound 9. 1H NWR (400 MHz, CDCI3) 58.26 (m 1H), 7.96 (m 2H), 7.32 (m
5H, 7.12 (m 3H), 7.04 (m 1 H), 5 96gkhape4sl H), 5.20 (d, 1 H, 4.28 (m
2H), 4.12 (m 1 H), 3.28 (m 1 H, 2.86 (m ,1 H. 19F NWR (376 MHz, CDCl 3)
6 -113.770 (s, 1'F) 10 Preparation ognlO Chiral ’

HC 0

S

(8)-2-](8)~(2-Isopropoxy-phenoxy)-phenyl-methyl}-matpholine was synthesized from 2-
15 isopropoxy phenol according to general procedure A and was isolated as a gummy oil.
MS (APC!): 328 [M+H]".

Example 47

Br

o

L _NH

20 (R)-2-{(S)-(2-Bromo-phenoxy)~(4-flucro-phenyl)-methyl]-morpholine  was  synthesized
from 4-fluorophenol magnesium bromide and bromophenol according to general
procedure C and was isolated as a gummy oil. MS (APCI): 367 [M+H]"



A solution of compound 9 (0.95 g, 2.90 nmmol) in anhydrous toluene (25 nli)
was placed under a nitrogen atngsphere and cooled to 0 C. A conmerci al

sol ution of w-q%%(‘is% toluene (65 wt% 3.0 nL, 10.0 nmol) was added

dropwi se vi a SyFHE% % e reaction 15 mixture was warmed t oPSHEROMNEBat ur e
over 1.5 h at which point TLC analysis indicated the presence of starting
material. A further ambunt of Red-Al (0.3.m, 1.0 mmol) was added and the
reaction mxture was stirred for a furthéf¥1.5 h until the reaction was
conplete by TLC. The reaction m xture wagra@aigh cooled to 0 C and quenched
by the dropw se addition of 2N sodi um hydroxi de. The m xture was dil uted
with water, and 20 the aqueous phase was separ d and extracted with

t ol uene. The conbi ned organic extracts e ed with brine, dried over
sodi um sul phate, filtered and sol vent ed under reduced pressure to
give a 0.21 g of a cloudy oil. This oi subj ected to colum

chromat ography (silica gel, eluent £1 dcet at e/ met hanol ) to give
2-f[2-(4- Fluoro-phenyl)-pyridin-3-yl oxy] | - et hyl } - m)rphol i ne (10)
(0.16 g, 66 %9 as a thick 25 oil. 1H NWR 400M—Iz CDCI3) 6 8.24 (m 11-1),

8.06 (m 2H) 7 (

3.96 (m 1 g %?é’?}’ ah é}f}%&%heﬁwﬁﬂyﬁ "?%%%P%emﬁaﬁlﬁynaﬁs'%& d r%%"@)
19F NWR (376 M—Eene@DEI'@PdLBe Clavplaing therplitanmale etheyifipation se@@aco(via the mesyia’fe)

[ 022H21FNRO2+H slndv@é&oTateG?a%@%%ﬁ“ﬁ@%Aﬁ‘@l?zg1d{M+¢l]+72 51 % H5.81 % N 7.69 %
Found: 072.39% 6. 07% 8.04% le 34 F & ~NH WD 2005/ 105763
PCTI 1 B20051001158 -74

(R) -2-[(9S)-(2-Fiuoro-phenoxy) - (4-f| uor oExzgieAe) - met hyl ] - mor phoi i ne was
synt hesi zed from (3-fluorophenyl nagnesium broni de and 2-fl uor ophenol

according to general procedure C andHyvas i tHE as a gumy oil. M
(APCl): 306 [MtH' 5 Exanple 35 CH3

(R -2-1(S)-(2-Fiuoro-phenoxy)-(4-fl §- peny)-nethyl]-norpholine was
synt hesi zed from (4-fluorophenyl nag#eg brom de and 2-et hoxyphenol
according to general procedure C and wak iol ated as a gummy oil. M5

(APCl): 332 [M+Hr. 10

(S)-2-((S)-Phenyl-o-tolyloxy-methyl)-morpholine was synthesized from 2-methyl phenol

10 according to general procedure A and was isolated as a gummy oil. MS (APCI): 284
IM+H]T"
Example 50
Chiral
15 (2S,38)-2-(Morpholin-2-yl-phenyl-methoxy)-phenol was synthesized from 2-benzyloxy

phenol according to general procedure A with the following modification:



Exanple 36 Chiral F ~ FOH

(S)-2-[(S)-(2,6-D fl uoro-phenoxy) - phenyl - et hyl ] - nor phoi i ne was synt hesi zed
from2,6- di according to general procedure A and was | sol ated
as a gunmy OW&QWQ?(APCI)Z 306 [ M+H] +. Exanpl e 37 ~O JRCT/AB200443158
(S)-2-[(S)-2-Cycl ohexyl -1-(2-et hoxy-phenoxy) -ethyl ] -norphol i ne and

(2S, 3-F?)-2-[2- 20 Cycl ohexyl - 1- (2- et hoxy-phenoxy) - et hyl ] - nor phoi i ne were
synt hesi zed from nethyl enecycl ohexyl ﬁ(gm um brom de according to general
procedure C andsemasme: | SOl ated as a gum‘ry 0|I M5 (APCl): 334 [MtH *. WD
2005/ 105763 PCT/ 1 B2005/ 001158 -75 Exanple 38 CH 3 H C3ro 0J CH3
(S)-2-[(S)-1-(2- Xy- phenoxy) - 3- net hyl - but yl ] - nor phol i ne was synt hesi zed
from isobutyl si um brom de according to general procedure C and vvas
isolated as a 5 il. I\/S(APCQ 294[I\/HrH] Exanpl e 39 Chiral

~NH (9)-2-[(9)- ph pheny TREDRO AR s. o zed
2-al | yi phenol ng S Aocamd at ed
as a viscous co sl oi | 5;?
: 1
O
1 2 3
Experimental;
5 Step 1: Preparation of compound 2
A mixture of 1 (0.61 g, 1.568 mmol) and 10% Pd-C (0.22 g) in methanol; tetrahydrofuran
(50 mL : 20 mL} was shaken under a hydrogen aimosphere (40 psi) for 18 hours. The
mixture was filtered through a celite column and concenirated under reduced pressure 1o
give phenol 2 as a thick viscous gum (Yield: 0.224 g, 47.8 %). 'H NMR (CDCls} 87.58 (b
10 s, 1H), 7.41-7.35 {m, 5H), 7.08 (b 5, 1H), 6.90 {m, 2H), 6.59 (m, 1H), .50 (m, 1H), 4.65
(d, 1H), 4.45 (d, 1H), 4.30 (d, 1H), 4.18 (m, 1H), 3.20 (m, 1H), 2.75 (d, 1H). MS (ES) m/z
300.09 [Ci7HNO4+H],

Step 2: Preparation of compound 3

15 To a solution of morpholinone 2 (0.214 g, 0.750 mmol} In toluene (10 mL}, Red-Al (65%
solution in toluene, 1.5 mL) was added dropwise at 0 °C. The reaction mixiure was stirred
at ice temperature for 4 h. Excess Red-Al was destroyed by dropwise. addition of 2M
NaOH solution (5 mL) and acidified to pH 2 with 6N HC!. The solution was neutralized
with saturated NaHCO; and extracted with toluene (2 x 10 mL). The combined organic

20 extract was washed with brine and dried over anhydrous Na,S0,. The solvent was
rernoved under reduced pressure and the product was purified on a column of silica gel
{ethyl acetate: methanol, 80:20) to give morpholine compound 3 as a colorless solid
(Yield: 0.082 g, 31%), mp 156-158 °C. 'H NMR (CDCl5) &: 7.45-7.38 (m, 5H), 6.97 {m,
2H), 6.58 (m, 1H), 6.50 (d, 1H), 4.53 (d, 1H), 4.10 {m, 1H), 3.95 (m, 1H), 3.90 (m, 1H),

25 2.90 (m, 2H), 2.50 (m, 1H), 2.42 (m, 1H). MS (ES) m/z 285.98 [Cy;HgNOg+H]". Analysis:
Caled for Cy7H1gNO; (0.5 H20) C, 69.37; H, 6.85; N, 4.76. Found: C, 69.68; H, 5.45; N,
4.44,



(0.415 g, 79%."'H NWR (CDC 3): 3 7.38-7.24 (m 5H), 7.10 (dd, 1H), 6.98 (dt,
1H, 6.81 (dt, 1H), 6.65 (d, 1H), 6.04 (m 1H), 5.18-5.04 (m 3H),
3.98-3.86 ( (dt, 1H), 3.50 (m 2H), 2.86-2.74 21-1
2.70-2.54 (W‘glﬁ_@"?"%éngS) 310.0 [ C20H23NQOZ+H| *:  HPLC puri’gﬁg}/ 952&561,58

Anal ysis: Cal cd. C20H23NO2: C 77.64, H 7.49, N 4.53. Found: C 15 76.94, H
7.48, N 5.43. Exanple 40 Chiral J 81- "
(S)-2-((S)-Pheny|-(pyridin-3-y|oxy)-nethyﬁ-rnnpholine was synt hesi zed from
the 20 correspondi ng am de
(6-[Pheny|-(py(din-3-y|oxy)-nethyl]-nnrgggkkgs§-one) (see Schenme G
conpound 8) using the foll ow ng procedure: sol ution of conpound 1 (0.30 g,
0.85 mml) in anhydrous toluene (3.0 nL) was placed under a nitrogen

at nosphere, cooled to 0 O and a conmerci a ol ution of Red-Al (65 wt %in
toluene, 1.0 mM-, 3.3 mmol) was adde? gt opyt'se via syringe. The reaction

m xture was warned to roomtenperature er \W0..2005/ 105763 PCT/ |1 B2005/ 001158
-76 4 h. TLC anal ysis showed no startiifg Rat& i &H remai ni ng. The reaction

m xture was again cooled to 0 C and enche® by the dropw se addition of 2N
sodi um hydroxi de. The reaction m xt was diluted with toluene, the
agueous phase separated and further eXtracted with toluene. The conbi ned
organi c extracts were dried over sodium sul phate, 5 filtered, and sol vent

was renmpved undds)-2-EsikCebhatyk@satioxy-phergikyendhyBonogprofind | g Byntheizedi from TWO

chr omat ographi e [ t o0 Sili - (eluent - 3:1 ethyl
acet at e/ rrestahanoﬁ)y(%hg;% oo n%%?%g%@gﬁé%ggg-eéhob %%hé%c’?%?c%ﬁqp t&e%ep?rgbprﬁ???é[?c{;. "H
NVR (400 MHz, @ndwayisglaigd gpagunmy o) MSEAPGH: a8 MeHE) , 7.24 (m 5H), 7.10 (m
2H), 5.10 (d, 1 H), 3.96 (m 2H), 3.68 (m 1H), 2.84 (m 2H), 2.66 (m
21-1), 1.84 (br s, 11-1). (MS) miz 271.05 10 [CI6HIBN2QO2+H1; CHN -
C1BHLBNOOR2 Calc'd: C 71.09 % H 6.71% NEX®TBB38, Found: C 70.49%H 6.70% N
9.83% Exanple 41 Br Chiral N & 0 gNH 15

(S)-2-1(S)-(2-Brono-pyridin-3-yl oxy) E:;nyl - met h‘§}’|’ﬂ - nor phol i ne was

synt hesi zed from the corresponding afi d

(6-[ Phenyl - (pyridi n-3-yl oxy) - net hyl ] -Wor phol -one) using the

\
9] NH
\ 1] ’
10 {S)-2-[(S)-Phenyl-(2-piperazin-1-yl-phenoxy)-methyi}-morpholine was synthesized
according to general procedures A and B and was isolated as a gummy oif. MS (APCI):
354 [M+H]".
Example 53

/
5

(8)-2-[(S)-(2-Methylsulfanyl-phenoxy)-phenyl-methyl]-morpholine was synthesized from 2-

15

Methanesulfanyl phenol according to general procedure A and was isolated as a gummy
oll. MS (APCI): 314 [M+H]",



foll owi ng procedure: To a solution of conmpound 1 (0.4 g, 1.1 muol) In
anhydrous tetrahydrofuran (10 nL) under a nitrogen atnosphere was added a
comercial s b bor ane-t et rahydr of uran conpl ex (1. I

t et rahydr of u?fgﬁzbt%'_figsﬁ%, 3.4 mol ) via 20 syringe. The reagy:chﬂ]’?‘ﬂoyf'q}ﬂ@ was
stirred at roomtenperature for 20 h. TLC analysis showed no reaction, had
occurred. A further anpunt of borane-tetrghydrofuran conplex (3.0 nL, 3.0
nmol ) was added and the reaction m xture was heated at reflux for 2.5 h.

TLC anal ysis showed no starting nmaterial. The reaction m xture was brought
to room tenperature, treated with 1 N ?%mplélsirmd for 30 mnutes, basified
by the addition of 2N 25 sodi um hydroxi de and extracted with ethyl acetate.
The conbi ned organic extracts were dried over %odi um sul phate, filtered,
and sol vent was renoved under reduced pressurd™ Two chromat ographi es of the
reaction product on silica gel (eluertsy 3: hyl acet at e/ net hanol for
first chromatography, 10:1 dichl oronefthasge/ anol for the second ) gave
0.063 g (16 % of the desired produc H (400 MHz, CDCI3) 5 7.90 (m 1
H, 30 7.36 (m 5H), 7.00 (m 2H), 5 v1H), 3.96 (m 2H), 3.68 (m
11-1), 2.82 (m 2H), 2.64 (m 2H), 1.801(bfl s, 1H. (MS) nfz 350.92

[ CA5H17Br N2Q2+Hi ] HPLC - 91.49 % CHN - C2 1FN202 Calc'd: C 55.03 % H 4.91
% N 8.02 % Found: C 55.01 % H4.97 % N 8.60% W) 2005/105763

PCT/ | B2005/ 001158 -77 Exanple 42 CH3 Chiral N~ til (jH

(S)-2-[(S) - Phenyl™- (2-p_al yl -pyridi m%%l OoXy t hyl ] - nor ph%ism% was

synt hesi zed fromthe g

. 0/@ espondi ng a .
(6-[ Phenyl - (py ¥ yroxy)-net fyl ] Py
4- et hyi pheny

73-o0ne) usin

Procedure B (e K’i AG) “, acid in the cou g dt ep) and
gave 0.20 g of lig Fown oil. Two chr o%;;g?r hi es of the reéact on product
on silica gel (elue - 3.1 ethyl acetate ‘f]]%p ) gave 0.080 g % of

the desired product. 'H NWMR (400 MHz, CDCI3)06 8.24 (m 11-1), 7.96 (d,

2H), 7.27 (m 7H), 7.07 (m 11-1), 6.98 (m 11-1), 5.13 (d, 1 #), 3.96 (m

1H, 33287 (m 1 H, 3.64(m 1 H, 2.80(m 2H), 2.53 (m 21-1), 2.44 (s,.

10 31-1). (M) f(@‘,)Q-[@J(2-M5tﬂaﬁ&'ﬁh5’nymdﬁﬂ-ﬂhsif:4ﬁ@ﬂw-m53phoﬂae Was synthesized from

(2-S)c ;ﬂZ;)L f)r?l)*?-e(n(z)l- CBl[&rh?étﬁamgg&%(a}!lzrl:pggr?q@cy)l-ﬁhgﬁ&l-n}/ek I_]-%lr';}?lgl?nlelaggorc\fﬁg tostﬁ/en\‘torl]oe\'\mslrllgz ed
procedure: .

Step 1: The starting amine (250 mg, 0.85 mmol) was dissolved in THF (5 mL} with NaOH
(1 M aq., 1.0 mL}. To this stirred solution was added BOC20 {220 mg, 0.98 mmol) and
10 the reaction mixture was stirred for 1 hour. The reaction was quench with water (30 mL)
and extracted into 1:1 hexane:EtOAc (2X20 mL). The combined organics were washed
with brine (40 mL)}, dried over NapSO,, and concentrated to dryness. The material is

clean except for some BOGC20 which is still present,

15 Step 2: The starting alcohol (270 mg, 0.65 mmol) was dissolved in chloroform (3.2 ml.)
and mcpba (290 mg, 1.6 mmol) was added as a solution in chioroform (4.0 mL}at 0 C.
Atfter stirring for 4 hours, the reaction was filtered through coiion in a pipette and extracted
with 5% ag. NaHCO; (2X10 mL). After conceniration, NMR analysis of the crude shows
clean conversion to a single product. This was purified on silica (25-70%

20 EtOAc/hexanes) 1o give the product as a colorless foam.

Step 3: The starting material was dissolved in 4 M HCI (solution in dioxane) at 0 C. The
reaction mixture was stirred for 1 h. When stariing material was consumed (by TLC, 1 h),
the reaction was concentrated to dryness and taken up in MeOH (with 5% HOAG).

25 Purification on ion exchange (SCX, 1 g, loading in 5% HOAc./MeOH, washing with
MeOH, eluting with 1M NHj; in MeOH) gave a colorless sticky oil which was determined o



15 according to general procedure A and was |sol ated as a gumy oil . M
(APCl): 305 [M+H3*. Exanple 44 N3CH3 / ( chiral 0 ." ~ldH 20
(S)-2-[(9)-( phenoxy) - phenyl - net hyl ] - m)rphollne ed 2
i sopropyl pheﬁgil)ggg{:lg%# ng to gener al procedure A and was |sg?zf[§%ﬁ%§‘ﬁi§8§um‘ry
oil. 1H NWR (CDCI3) 5: 7.40-7.30 (m 51-1), 7.19 (d, 1 H, 6.90 (m 1 H),
6.82 (m 1 H), 6.70 (d, 1 H), 5.13 (d, 1gh), 3.90 (m 2H), 3.70 (m 1 H),
3.50 (m 1 H, 2.80 (m 2H), 2.75 (m 1H) 2. 60 WD 2005/ 105763

PCT/ 1 B2005/ 001 16éhtain & 8inglensoid) by NMR.OOpiakrotafidd) of tHis Sinpled(d1 &id) mLIn 13€0H,d, 3H) .

MS (ES) mlz 312 C, 77.14;
H 8.09; N, 4. 5665;'|‘—d'Eg@‘éﬁ%ﬁ%;w?ﬁé]gb%@s Wé@@%gsﬁ@gpggﬁf@gm@e ~NH
(R-2-[(9S)- (Benimﬁi?@ﬁ@ﬁe??%(wu%\hé‘fﬁ Aﬁ@ﬁ?ﬁﬂ[}"—*‘ﬁbr phol i ne was synt he5| zed
from 2- (Hydroxy-phenyl - net hyl ) - nor phol i ne- 4-carboxylic acid tert-butyl
ester and: 6- hydroxybenzofuran accordi ng q ég Procedure C enpl oying the
alternate“etherification 10 sequence ( FER' nmesyl ate) and was isol ated as
an oil. M5 (APCl): 310 [ MtH +. Exanple 46 CH3 Chiral H3C 1, 0O
(S)-2-[(S)-(2-1sopropoxy-phenoxy) - phenyl - net hyl Dr phol i ne was synt hesi zed
from 2- 15 isopropoxy phenol accordi rq\g) general~procedure A and was

3

isolated as a gunmmy oil. M (APCl):|328%] M+H] +. Exarrpl e 47 0 20

(R -2-[(S)-(2-Bronp-phenoxy) - (4-fl udta asi hyl ] - nor phol i ne was

synt hesi zed from 4-fl uorophenol magnesiu bro and br onmophenol accordi ng
to general procedure C and was isol ated a gy oil. M5 (APCl): 367

[ MEH] +.

(8)-2-[(S)-(2-Cyclopentyl-phenoxy)-phenyl-methyl]l-morpholine was synthesized according
1o general procedure A and was isolated as a gummy solid. MS (APCI): 338 [M+H]".

10 Example 56

P

(S)-2-[(S)~(2-Cyclohexyl-phenoxy)-phenyl-methyl]-morpholine was synthesized according
to general procedure A and was isolated as an oil. MS (APCI): 352 [M+H]".
15
Example 57

(S)-2-[(S)-(2-Diflucromethoxy-phenoxy)-phenyl-methyl]-morpholine was synthesized
20 according to general procedure A and was isolated as an oil. MS (APCI): 336 [M+H]".



WD 2005/ 105763 PCT/ | B2005/ 001158 -79 Exanple 48 i C, OH
(S)-2-[(9)-(Benzofuran-5-yl oxy) - phenyl - met hyl ] - nor phol i ne was synt hesi zed
accordi ng I edure C enploying the alternate etherification
sequence (v??ﬁ@sﬁéﬁ?at e) 5 and was isolated as an oil. FETERBEFH011
[ MiH] *. Exanple 49 CH3 / Chiral O)"1", ~H

(S)-2-((S)-Phenyl -o-tolyl oxy-nethyl)-norphgline was synthesized from
2-met hyl phenol 10 according to general procedure A and was isolated as a
gunmy oil. Ms (APCl): 284 |[M+Hl*. Exanpbhemp@s8H / Chiral ~ NH 15

(2S, 3S) - 2- (Mor phol i n-2-yl - phenyl - met hoxy) phenol was synthesized from

2- benzyl oxy phenol according to gener procedure A with the foll ow ng
nodi fi cation: WO 2005/ 105763 PCT/ | B2 001158 ChJYB'O Schene: Qi O

Pd- C1112, 40 psi ~H Red-Al, Tol uene HO CH 18 O0C 4h15 "NHCNH
Ol O 12 3 Experinental: 5 Step 1: Pr%paratl of conpound 2

(8)-2-{(S)-[2-(2~Fluoro-ethoxy)-phenoxyl-phenyl-methyl}-morpholine was synthesized

5 according to General Procedure A and was isolated as a gummy solid. MS (APCI): 332
[M+HT"
Example 52
Chiral
CHjy
CHs
0
F o
L_NH
10 (8)-2-[(8)-(4-Fluoro-2-isobutyl-phenoxy)-phenyl-methyl]-morpholine was synthesized
according to General Procedure A and was isolated as a gummy solid. MS (APCl): 344
[M+HT".
Example 60
Chirat
. Gl
Q)
F Q ',/l '
NH
15

(8)-2-[(8)-(2-Chloro-6-fluoro-phenoxy)-phenyl-methyl}-morpholine was synthesized
according to General Procedure A and was isolated as a gummy solfid. MS (APCI): 322
[M+H]J'.

20



A mxture of 1 (0.61 g, 1.568 mmol) and 10% Pd-C (0.22 g) in nethanol:
tetrahydrofuran (50 nmL : 20 nL) was shaken under a hydrogen at m)sphere (40
psi) for 18 5/13_ mxture was filtered through a celite colum a
concentrated undef reduced pressure to give phenol 2 as a ?ﬁT@m“ﬁ/ﬁ"’é&?us
gum (Yield: 0.224 g, 47.8 %9. 'H NNR(CDCIS) S 7.58 (b 10 s, 1 H, 7.41-7.35
(m 5H), 7.08 (bs, 1 H, 6.90 (m 2H) 8§9(m 1 : 6.50(m 1 H, 4.65
(d, 1 H, 4.45 (d, 1 H, 4.30 (d, 1 : 8 (m 1 ,3.20(m 1 H, 2.75
(d, 1 H. M5 (ES) mz 300.09 [Cl?Hr?I\IOﬁ;téﬂjpres{St ep 2: Preparation of
compound 3 15 To a solution of norpholinone 2 (0.214 g, 0.750 nmol) in
toluene (10 nm.), Red-At (65% solution in toluene, 1.5 nL) was added
dropwise at 0 C. The reaction m xture was i at ice tenperature for 4
h. Excess Red-Al was destroyed by dropwSe addfFtyon of 2M NaOH solution (5
m.) and acidified to pH 2 with 6N HCl . on was neutralized wth
saturated NaHCO3 and extracted with t nef(2 x 10 nL). The conbi ned

organi c 20 extract was washed with bri I”dried over anhydrous Na2SO4.
The sol vent was renoved under reduced pre su /Eﬁ! and the product was purified
on a colum of silica gel (ethyl acetate: thanol 80: 20) to give

nor phol i ne corrpound 3 as a colorless solid (Yield: 0.062 g, 319%,

156-158 C. 'H N %M@y‘v"@mm@m}wm{wﬁmmefBV'bVOfehe"ne ppg synthesiged m 1
H, 6.50 (d, 1 Efcordhgid GeferallPrifeduré Aldhd Wik isblatdd.as 3.gdfmnfyBblidl M8 (AFSN9&La(m 1
H, 25 2. [l\iﬁ%; 2.50 (m 1H, 2.42 (m 1H. M5 (ES) mz 285.98

[ G 7HL9NO H]+ I'ysis: Calcd for CL7H19NO3 (0.5 H20) C, 69.37; H, 6.85;
N, 4.76. Found: C, 69.68; H, 5.45; N, 4.44. WD 2005/105763

PCT/ 1B2005/ 001158 -81 Exanple 51 I\ OghhffleBe CH3

(S)-2-1(S)-Cycl ohexyl - (2- et hoxy- phenoxy) - et hyl = Jror phol i ne was synt hesi zed

from 5 cycl ohexyl magnesi um brom de and 2-et ho henol accordi ng to general
procedure-C and was isolated as a gurgy oil. (APCl): 320 [ M+tH] +. Exanpl e
52 HChiral Ind o
.\\\NH
o o/
(S)-2-(8)-(2,8-Dichloro-phenoxy)-phenyl-methyl}-morpholine was synthesized according
10 to General Procedure A and was isolated as a gummy solid. MS (APCI): 339 [M+H]".
. Example 63
Chiral
O._-CHa
O

0 "’I
L_nH

(8)-2-[(S)~(2-Ethoxymethyl-phenoxy)-phenyl-methyl]-morpholine was synthesized from' [2-
15 {Morpholin-2-yl-phenyl-methoxy)-phenyl]-methanol according to General Procedures A
and F and was isolated as a gummy solid. MS (APCI): 328 [M+H]".



O\2H 10 (S)-2-[(S)-Phenyl-(2-piperazin-1-yl-phenoxy) - net hyl ] - nor phol i ne was.
synt hesi zed according to general procedures A and B and was isolated as a
gunmmy oil. Ms (APCl): 354 [ M+H] +. Exanple 53 (t,~O 15

(S)-2-1(9) - ( Zvdveigarbss f anyl - phenoxy) - phenyl - et hyl ] - nor phol

synt hesi zed from 2- Met hanesul fanyl phenol according to genétﬁﬁ"%ﬁ%@émﬁe A
and was isolated as a guntmy oil. M5 (APCl): 314 [ M+H +. WD 2005/ 105763

PCT/ 1112005/ 001158 -82 Exanple 54 Chirakg 0 =8 =0 no I S/ / | 0~-S:0O/ |

0O~~ O0Il 003

(S)-2-1(S)-(2-Met hanesul fonyl - phenoxy) - Bxeenpid 64ret hyl | - nor phol i ne was

synt hesi zed from 5

2-[ (2- Met hanel sul f anyl - phenoxy) - ph8er -t hy
followng procedure: Step 1: The staripg A
dissolved in THE (5 ml-) with NaOH { 7 1.0 mL). To this stirred

sol ution was added BOC20 (220 ng, 0. 98y ), and 10 the reaction m xture
was stirred for 1 hour. The reaction was lgu h with water (30 nL) and
extracted into 1:1 hexane: Et OAc (2X20 nl). e conbi ned organi cs were washed
with brine (40 mL), dried over Na2S04, and concentrated to dryness. The
material is cl e O] I-fzqm Bﬁ%&%bﬁ&wéhéﬂrﬂ b.lnmer\ﬁa%es%theéz‘édSt ep 2:

The starting alco ssol oroform (3.2
m-) and ncpba® E@ﬁ'gﬁ&éeTn%Pﬁq‘?B%m%gdQ’Bﬂ@ﬂ'aﬁg a%lagwmt/ F‘Q'H %@ﬁpﬁrﬁﬁorm
(4.0 nL) & O OM+HRiter stirring for 4 hours, the reaction was filtered

t hrough cotton in a pipette and extracted vmth 5% aq. NaHCO3 (2X10 ni).
After concentration, NVR analysis of the crude shows clean conversion to a
singl e product. This was purified on si Fxamplg855- 70%

/@/F chiral
O
v o .,/I

L_nH

M¥3hol i ne according to the
(250 ng, 0.85 mml) was

(S)-2~{(8)-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxy]-phenyl-methyl}-morpholine was

10 synthesized from (8)-2-[(S)-(2-Bromo-pyridin-3-yloxy)-phenyl-methyl}-morpholine
according to General Procedure A and the biaryl coupling reaction of General Procedure
D and was isolated as a gummy solid. MS (APCI): 381 [M+HT".

Example 66
F F
L
F oo
LN

(R)-2-[(8)-(2,6-Difluoro~phenoxy)-(4-fluoro-phenyl)-methyl]-morpholine was synthesized

15

according to General Procedure C and was isolated as its fumarate salt (white solid). MS
(APCI): 324 [M+H]".

20



20 Et OAc/ hexanes) to give the product as a colorless foam Step 3: The
starting material was dissolved in 4 MHC (solution in dioxane) at 0 C. The
reaction m xt irred for 1 h. Wen starting nmateri al d
(by TLC, 1 h)vb%tﬁﬁﬁ)szﬁtgcti on was concentrated to dryness and’ﬂ%@@g{(}ﬁﬁg{
MeOH (Wi th 5% HOAc). 25 Purification on ion exchange (SCX, 1 g, loading in
5% HOAc. / MeOH, washing with MOH elutingwth 1 MNHB in MOH) gave a
colorless sticky oil which was determ ned To WD 2005/ 105763

PCT/ 1 B2005/ 001158 -83 contain a singl e Exanmes7 by NVR. Optical rotation of
this sanple (41 nmg/ nmL in MeOH, 100mnm path lepgth, -3.713 degrees Arc) was
-90 degrees and HPLC analysis of the s rrple cat ed >98% purity. M
(APCl): 330 [MtH +. 5 Exanple 55 2

(S)-2-1(S)-(2-Cycl opentyl - phenoxy) - ph hyl ] - nor phol i ne was synt hesi zed
according to general procedure A and was Ysolated as a gummy solid. M
(APCl): 338 [M+H] +. 10 Exanple 56 Chiral NHO NH

(S)-2-1(S)-(2-Cycl ohexyl phenoxy) - phenyl - net hyl ] - mor phol i ne was synt hesi zed
?K/ﬁﬂ]r ‘j' ngSI to gm)ez (mﬁm eﬁoﬁ)%mymhwﬁﬁé@&cmﬁba& Sfthekited MrEINGT! ) - 352
(S)-2-[(S)-(2-Di &P?I&' dﬂ‘é’FH@@a d%&ﬂed&ﬁéWPmﬁ@{etﬁH‘](W%FB‘%M%@PMSW

synt hesi zéd 20[Mejor di ng to general procedure A and was isolated as an oil.
M5 (APCl): 336 [ MtH +. WD 2005/105763 PCT/ 1B2005/ 001158 -84 Exanple 58

Example 68

(8)-2-[(8)-(2,4-Difluoro-phenoxy)-phenyl-methyll-morpholine was synthesized according
10 to General Procedure C and was isolated as the fumarate salt (white solid). MS (APCI):
306 [M+H]".

- Example 69

o

I\,NH

15 (8)-2-[(S)-(4-Fluoro-phenoxy)-phenyl-methyl]-morpholine was synthesized according to
General Procedure C and was isolated as the fumarate salt (white solid). MS (APCI): 288
[M+H]"
Example 70
™\
Q  NH
ety
QO
N—CHs

20 -



F Chiral &0 LNH

(S)-2-{(S)-[2-(2-Fl uoro- et hoxy) - phenoxy] - phenyl - et hyl } - nor phol i ne was
synt hesi zed to General Procedure A and was isolated as a gumy
solid. M Ag %gi@gp[mm+ Exanmple 59 Chiral CH3 043P‘?Tfl$2ﬂ°5@04%ﬁ 10
(S)-2-[(9)- (4 Fl uor o- 2-i'sobut yl - phenoxy) - phenyl - et hyl ] - nor phol i ne was
synt hesi zed ~ according to General Pr ocedug%hA and was isol ated as a gumy
solid. Ms (APCl): 344 |[MtH +. Exanple 60 iral G FOv/l 1-~NH 15

(S)-2-[(S)-(2- Qm-a4s)- &Ethmrmemb@mxmbmmnaﬁwlmw hydr&mmwmyhﬂﬂ@s@@s

synt hesi zed ac dure J sol S

sﬁl . MG (APC'ZZ 35 e BByt 253 1) SoeleR S e inassBed) bt Sud. M ™
npl e 61 ChiARCI): 332 M+HRH

(S) 2 [ (S)-(2-Cycl opropyl net hyl - phenoxy) - phenyl - net hyl ] - nor phol i ne was

synthesizgd according to Ceneral Procedure A and was isolated as a gummy

solid. MB’(APCI): 324 Example 71

O

Qg

L_NH

(R)—z—[(S)-(2-Cyclopfopyl~phenoxy)-phenyl-methy[]-morpholine was synthesized
according to General Procedure C and was isolated as the fumarate salt (white solid). MS
{APCI): 310 [M+H]".

10
- Example 72
OA{\NH
: 5 P
(S)-2-(2-Phenoxy-phenoxymethyl)-motpholine was prepared according to General
Procedure D and was isolated as the hydrochloride salt MS (APCI): 310 [M+H]".
15

Example 73

2-(2'-Chloro-biphenyl-2-yloxymethyl)-morpholine was prepared by the biphenyl version of
General Procedure D and was isolated as the hydrochloride sait MS (APCI): 304 [M+H]"
20 Example 74

e
N



5 [MtH +. Exanple 62 Chiral C NH d Q

(S)-2-[(S)-(2, 6-D chl oro-phenoxy) - phenyl - et hyl ] - nor phol i ne was synt hesi zed
accordi ng ?\9{9 ) {gg&&eral Procedure A and was isolated as a '?u solid. Ms
(APCl) : 33§‘J(f 19—111 %% Exanple 63 Chiral OvCH3 O ~NH PCT/IB2005/001158
(S)-2-[(S)-(2-Et hoxynet hyl - phenoxy) - phenyl - et hyl ] - nor phol i ne was

synt hesi zed from[2- 15 (Morpholin-2-yl-phenyl - net hoxy) - phenyl ] - net hanol
according to General Procedures A and F and was isolated as a gumy solid.

l\/g_lgA(F;ﬁil z;l 328(d-Metrbry-biNenAG0RIRERARMBER 4B A9 et d Bthe bRfeixaMibE 64 H3C

=l H .
(2S, 3S) - Di net ﬁﬁe-“fr?‘- TR 790 was jolatertan e IvmerB At MR 308 MAE was
synt hesi zed according to General Procedure A and was isolated as a gummy
solid. Ms (APCl): 313 5 [ MtH +. EX&”BLa%p@;sF chiral O\ / NIl O O .r~l
~NH ' '
(S)-2-{(S)-[2-(4-Fl uoro-phenoxy)-pyridi n- 34
was 10 synt hesi zed from é:.

oXYy] - phenyl - met hyl } - nor phol i ne

(S)-2-1(S)-(2-Brono-pyridin-3-yl ox
General Procedure A and the biaryl

CH,

{R)- and (8)-2-(5-Fiuoro-4'-methyl-biphenyl-2-yloxymethyl)-morpholine were
independently prepared from the (R) and (8) morpholine alcohols by the biphenyl version
of General Procedure D and was isolated as the fumarate salt MS (APCI): 302 {M+H]".

10
- Example 76

Y

(R)- and (8)-2-(5,4'-Difluoro-biphenyl-2-yloxymethyl}-morpholine were independently
prepared from the (R) and {S) morpholine alcohols by the biphenyl version of General
15 Procedure D and was isolated as the fumarate salt MS (APCI): 306 [M+H]".

Example 77

- Chiral

(R)-2-(2-Phenoxy-pyridin-3-yloxymethyl)-morpholine was prepared by the biaryl ether
20 version of General Procedure D and was isolated as the fumarate salt MS (APCI): 287
[M+H]".



D and was isolated as a gummy solid. M5 (APCl): 381 [MH] +. Exanple 66 F F
F O KNH 15

(R-2-T(9)-( -~k o- phenoxy) - (4-f | uor o- phenyl ) - et hyl | - hol | ne_was
synt hesi zed Zg(@cz(@%oﬁg%to General Procedure C and was i sol atPgﬁI/Iﬁéwlsmuss
fumarate salt (white solid). M5 (APCI): 324 [MH +. 20 WD 2005/ 105763
PCT/ | B2005/ 001158 -87 Exanple 67 6r '-O4.NH

(R -2-1(S)-(2-Brono-phenoxy) - phenyl - net hyl'T- nor phol i ne was synt hesi zed
according to General Procedure C and was isolated as the fumarate salt
(white solid). M5 (APCl): 348 5 [MH—l]+.Ex @np%,e 68 IF/ F O L-',NH
(S)-2-j(S)-(2,4-D fl uoro-phenoxy) - phenyl™Tre %y ] - nor phol i ne was synt hesi zed
according 10 to General Procedure C andFfnas isof@ted as the fumarate salt
(white solid). Ms (APCl): 306 [MtH +. Exagple 69 i Ox \ I F 1 0 L,NH 15
(S)-2-[(S)-(4-Fl uoro-phenoxy) - phenyl - nef
according to General Procedure C and wa

(white solid). M5 (APCl): 288 i:\
X

(S)-2-[3-(4—FIuoro~phenoxy)-pyrazin-a-yloxymethyl]-morpholine was prepared by using

5 General Procedure D starting from 2,3-dichloropyrazine and was Isolated as the
hydrochiloride salt MS (APCI): 287 [M+H]".

Example 79
l =
N o/\;/\NH
o
F
10 (8)-2-{2-(3,4-Difluoro-phenoxy)-pyridin-3-yloxymethyl]-morpholine was prepared by the
biaryl ether version of General Procedure D and was isolated as the fumarate sali MS

(APCI): 323 [M+H]".

Example 80

0.
©/ 'll\
o} NH
../

(8)-2-((S)-Phenoxy-phenyl-methyi}-morpholine was synthesized according to General
Procedure A and was isolated as an oil. MS (APCI): 270 [M+H[*.

15



[ MtH] +. Exarrpl e 70 ONH / O-CH3 20 WO 2005/105763 PCT/ 1B2005/ 001158
-88 (R)-2-[(9S)-(2- Et hoxy- phenoxy) - (3-fl uor o- phenyl ) - net hyl ] - m)rphol i ne was
synt hesi zed W mﬁJs?w?ﬂsto General Procedure C and was isolated as th

fumarate salt ? e solid). MBS (APCI): 332 [MrH +. 5 Examgpgmﬂo"?/‘m“ss
(R-2-1(S)-(2-Cycl opropyl - phenoxy) - phenyl - met hyl ] - nor phol i ne was synt hesi zed
according to General Procedure C and was igolated as the fumarate salt
(white solid). M5 (APCl): 310 [MH +. 10 anple 72 O-~NH

(S) - 2- (2- Phenoxy- phenoxynet hyl ) - mor phol igxemp¥@81 pr epar ed according to General
Procedure D and was isolated as the hydrochloride salt M5 (APClI): 310

[ MPH +. 15 Exanple 73 o' ~~NH d of F

2-(2' - Chl oro- bi phenyl - 2-yl oxynet hyl ) - nexphol i ne was prepared by the bi phenyl
version of General Procedure D and wd el as the hydrochl oride salt
M5 (APCl): 304 [MrH +. 20 Exanple 74 B O 2005/ 105763

PCT/ 1 B2005/ 001158 -89 2-(2'- Met hoxy-binh 2yl oxynet hyl ) - nor phol i ne was
prepared by the bi phenyl version of 1@ Rrocedure D and was isolated as

the furnarate salt Ms (APCl): 300 [ M+ kamHe 75
(5)-2-1(S)-(4'-Fluoro-biphenyi-2-yloxy)-phenyl-methyl]-morpholine was synthesized
according to General Procedures A and B and was isolated as an oil. MS (APCI); 364
5 [M+HT.

Example 82

GHa
S
o
T

10 (8)-2-[(S)-(4'-Methyl-biphenyl-2-yloxy)-phenyl-methyi]-morpholine was synthesized
according to General Procedures A and B and was isolated as an oil. MS (APCI): 360
[M+H]*.

Example 83

&

K,NH

(S)-2-[(S)~(2-Benzyloxy-phenoxy)-phenyl-methyi]-morpholine was synthesized according
to General Procedure A and was isolated as an oil. MS (APCI): 376 [M+H]".

15



(S)-2-(5-Fl uoro-4'-nethyl -bi phenyl - 2-yl oxynet hyl ) - nor phol i ne were

i ndependently prepared fromthe (R) and (S) norpholine al cohols by the

bi phenyl . ' f General Procedure D and was isol at rate
salt MS (‘chiﬁ??m%% [MrH +. 10 Exanple 76 F (R)- ano|Pl%?ﬁ’215"%}?"‘1ILS%T'a
(S)-2-(5,4"-Di fluoro-bi phenyl -2-yl oxynet hyl ) - nor phol i ne were i ndependently
prepared fromthe (R) and (S) norpholigge al cohols by the biphenyl version of
General 15 Procedure D and was isolated as the fumarate salt M5 (APCl): 306
[ MtH] +. Exanple 77 Chiral Nom ~H @xéinple 84

(R) - 2- (2- Phenoxy- pyri di n- 3-yl oxynet hyl ) - nor phol i ne was prepared by the
biaryl ether 20 version of CGeneral Procedure D and was isolated as the
fumarate salt Ms (APCl): 287 [MHR. WO /105763 PCT/ | B2005/ 001158 -90
Example 78 F Chiral " b A _ o

(S)-2-[3-(4-Fl uoro-phenoxy) - pyr azi -ylloxynet hyl ] - nor phol i ne was prepared
by using 5 General Procedure D st ioQ“4rom 2, 3-di chl or opyrazi ne and was
i solated as the hydrochloride salt MSL(ARGI): 287 [MH'. Exanple 79 N
OMNH FOQ F I ~ 10

prepar ed by ErelouE TGP dERsH b et rrediedie bR BT R Rlovas

i sol at ed as Gdneraf RrovadatecA siad wasNElated as an oil. MS (APCI): 288 [M+H[".

5
- Example 85
HO
&
o~ |
L_NH
(28, 3S)- {2-(Morpholin-2-yl-phenyl-methoxy)-phenyt]-methanol was synthesized
according to General Procedures A and F and was isolated a pale yeliow oil, MS (APC):
10 300 [M+H] .
Example 86
F
0.
O o '//'
L_NH
(8)-2-[(8)-(2'-Fluoro-biphenyl-2-yioxy)-phenyl-methyll-morpholine was synthesized
15 according to General Procedures A and B and was isolated as an oil. MS (APCI): 364
[M+HT"
Example 87
F
F ~ |
O \N
O



(APCTT YT 323" TTHFE~EX&ipre 80 i ,1~ ONH U 15
(S)-2-((S)-Phenoxy-phenyl - et hyl ) - nor phol i ne was synt hesi zed according to
General Procedure A and was isolated as an oil. Ms (APCl): 270 [MtH'. WO
2005/ 1057 f@@ls%ooa 001158 -91 Exanple 81 F OO- H

(S) - 2- [ (S) AP 8r o- bi phenyl - 2-y1 oxy) - phenyl - et hy! | - RSTEREISHLGS s

synt hesi zed according to General Procedures A and B and was isolated as an
oil. M5 (APCl): 364 .5 [MrH +. Exanplg 82 CH3 O .1\\ ONH 10

(S)-2-1(S)- (4" - Met hyl - bi phenyl -2-yl oxy)- phenyl - met hyl ] - nor phol i ne was

synt hesi zed (a®,ce)-di[@g-Diluct® pieshaky)-ByrieiynegnyA nionshofheaiah spmBedizal at ed as an

(()Isl) - ZI-VI[S ( (Sf\P %@‘3&@@@5&%%@%@%‘#@ ?is-ol‘raé?q%ﬁo %%8%%%@%&53% nt hesi zed

according tM+dBneral Procedure A and was isolated as an oil. M5 (APCl): 376
[ MeH] +.

5 " Example 88

2-(2-Methyl-biphenyl-2-yloxymethyl)-morpholine (racemic) was synthesized according to
General Procedure D (biphenyl version) and was isolated as the hydrochloride satt. MS
(APCI): 284 [M+H]".

10
. Example 89
~
N N0 N e
: 0 o/

F
(2R)-2-[2-(4-Fiuoro-phenoxy)-pyridin-3-yloxymethyl]-morpholine was synthesized
according to General Procedure D and was isolated as the fumarate salt. MS (APCI):

15 305 [M+H]".
Example 90
GHS"‘O’@ “3
: O >N
0
L
(2R)-2-[(R)-(2-Ethoxy-phenoxy)-pyridin-3-yi-methyl]-morpholine was synthesized

20 according to General Procedure C and was isolated as a white foam. MS (APCI): 315

[M+H]".



(S)-2-[(S)-(2-Fl uoro-phenoxy) - phenyl - net hyl ] - nor phol i ne was synt hesi zed
according to General Procedure A and was isolated as an oil. MS (APCl): 288
[MtH ' . 5 ~HO/ \ o~ I/ oL"INH (2S, 35)-

[ 2- ( Mor phgﬁ(%?gi(ﬁ@ghenyl - met hoxy) - phenyl ] - net hanol was Pg%wgogfoggas
according to General Procedures A and F and was isolated a pale yellow oil.
M5 (APCI): 10 300 [M+H'. Exanple 86 g0 ~. ~NH

(S)-2-1(9S)-.(2" -Fl uoro-bi phenyl -2-yl oxy% - phenyl - net hyl ] - nor phol i ne was

synt hesi zed 15 according to General Bampeddres A and B and was isol ated as

an oil. M5 (APCl): 364 [MtH'. Example 87 FF 41 ON Ol ~NHW
20051105763 PCT/1B2005/ 001158 -93 (2R, o

3R)-2-1(2, 4-Di fl uor o- phenoxy) - pyri 2-yl - et hyl ] - nor phol i ne was

synt hesi zed according to General ed e, C and was isolated as a white

solid. MB (APCI): 307 [MH".

o~

Q™
CH,

{R)-2-[(S)-(2-Ethoxy-phenoxy)-phenyl-methyl}-morpholine was prepared according to
General Procedure C and was isolated as an foam. MS (APCI): 314 [M+HJ*.

5
Example 92
"._‘t{g Chiral
5
(8)-2-[(R)-(2-Ethoxy-phenoxy)-phenyl-methyl}-morpholine was prepared eccording to
General Procedure C and was isolated as an foam, MS (APCI): 314 [M+H]".
10
Example 93
i
2-[(8)~(28)-morpholin-2-yl(phenylymethoxyjbenzonitrile was synthesized according to
15 General Procedure C and was isolated as a white solid. MS (APCI): 294 [M+HT".

Example 94
L0
o] "”l

F H

{28)-2-{(2-chloro-5-filuorophenoxy){phenyl)methylimorpholine was prepared according to
20 General Procedure C and was isolated as the fumarate salt. MS (APCI): 321 [M+H]".



5 Exanpré& 88 N =tDoj“2=(2" - Met hyl - bi phenyl - 2-yl oxymet hyl ) - nor phol i ne
(racem c) was synthesized according to General Procedure D (biphenyl
version) and was isolated as the hydrochloride salt. Ms (APCl): 284 [ MH"
10 Exanpl ~0 Of o F

(2R) - 2- [Zw((ﬁﬂ’lg g;“gi phenoxy) - pyri di n- 3- yl oxynet hyl ] - nor pHol/TBI05/4L158

synt hesi zed according to General Procedure D and was isolated as the
fumarate salt. Ms (APClI): 15 305 [l\/H—é[S . Exanple 90 CHS'O/ I ON O
(",-NH (2R) - 2- [ (R) - (2- Et hoxy- phenoxy) -pyri di n- 3-yi - net hyl ] - nor phol i ne was
synt hesi zed 20 according to Cenera) ERaggiggsre C and was isolated as a white
foam Ms (APCl): 315 (M+H'. WD 2005/105763 PCT/|1B2005/001158 -94 Exanple
91 ChIM of CH3 (R)-2-[(S)-(2-Ethoxy-pH&noxy) - phenyl - net hyl ] - nor phol i ne was

prepared according to GCeneral Pro re and was isolated as an foam Ms
(APCl): 314 [MtH *. 5 Exanple 92 ~

HN\’/

(28)-2-{(2-fluoro-6-methoxyphenoxy)(phenyimethylimorpholine was prepared according
to General Procedure C and was isolated as the fumarate salt. M8 (APCI): 317 [M+H]".

Exampie 96

Chiral

2.

7

(28)-2-[(8)-(2,5-diftuorophenoxy)(phenyl)methylimorpholine was prepared according to
General Procedure C and was isolated as the fumarate salt. MS (APCI): 305 IM+HT".
10 '

Example 97
Chiral

(2S)-2-[(S)-phenyl(2-propylphenoxy)methyllmorpholine was prepared according to
General Procedure A and was Isolated as the fumarate salt. MS (APCI): 311 [M+H]".
15
Example 98

Lol

(28)-2-[(S)-{2-ethyiphenoxy}{phenyl)msthyljmorpholine was prepared according o
General Procedure A and was isolated as the fumarate salt. MS (APCI): 297 [M+HJ".
20



6H (S - 2-T TR - (2B Rey=-phiernoxy) - phenyl - met hyl ] - nor phol i ne was prepar ed
according to General Procedure C and was isolated as an foam M5 (APCl):
314 [M+H ~. 10 Exanple 93 H

2-1(9)- (290 i Nn-2-yi (phenyl ) met hoxy] benzonitrile was synt hesi zed
accor di ngﬂ%mglgm%?ner al Procedure C and was isol ated asP%T/E%P?S@"%@Fi d. M
(APCl): 294 [M+rH +. Exanple 94 F I H

(25)-2-((2-chloro-5-fl uorophenoxy) (phegy! ) met hyl ] mor phol i ne was prepared
according to 20 Ceneral Procedure C and was |Isolated as the furnarate salt.
M5 (APCI): 321 [MtH *. WD 200511057 6kalple/dB20051001155 -95 Exanple 95 H3
\S1-0 F HNj (2S5)-2-[(2-fluoro-6-nethox enoxy) ( phenyl ) net hyl ] nor phol i ne
was prepared according to Ceneral Proc e C and was Isolated as the
fumarate salt. Ms (APCl): 317 [MtH +. © anple 96 F CNN O\ H
(2S5)-2-[(S)-(2,5-difluorophenoxy) ( ; t hyl ] nor phol i ne was prepared
according to General Procedure C d:way isolated as the fumarate salt. M
(APQ ): 305 [M+tHr. 10 Exanple 97 Chiral H

(2S)-2-((S)-phenyl (2-propyl phenoxy) met hyl ] nor phol i ne was prepared accordi ng

to CGeneral BEOeRARoiBARiMASpHRRAEIASphiRe WATBfBhRd 3&lokind¥E (APC):

311 [ Mi+H] +. )
General Procedure C and was Isotated a gum (mixture of diastereoisomers). MS (APCI):
5 269 [M+H]".
Example 100
' N Ghival
0 :T%
H © Y
HL

(28)-2-{(S)-(2-ethoxyphenoxy){1-oxidopyridin-2-yl)methyljmorpholine was prepared

10 according to General Procedure C with the following additional step: The starting amine
was dissolved in DCM along with MTO and ag Hx0O, was added. This was stirred at r.t.
for 79 hours and was quenched by cautious addition (vigorous gas evolution, exotheric,
-use a very small amount of MnO,) of MnO, and this bubbling mixture was vigorously
stirred for 3 hours until gas evolution ceased. The phases were separated and the aqg.

15 phase exiracted with CH.Cl, {2X). The combined organic phases were concenirated to
afford clean product. MS (APCI): 331 [M+H]*.

Example 101
F
©IJ’\©
i

20 (28)-2-[1-(2,6-diflucrophenoxy)-2-phenylethyijmorpholine was prepared according 1o
General Procedure E and was isolated a gum (mixture of diasterecisomers). MS (APCI):
319 [M+H]*.



15 Exanple 98 lis Chiral \ \l 1,,~1IH
(2S)-2-[(S)-(2-ethyl phenoxy) (phenyl ) net hyl ] nor phol i ne was prepared accordi ng
to Gbnerag Procedure A and was isolated as the fumarate salt. Ms (APCl): 297
[MeH +. $8 259863/ 105763 PCT/ | B2005/ 001158 - 96 ExanplPETIB2005/0@11501F H
(2S)-2-[cycl opropyl (2, 4-di f1 uor ophenoxy) met hyi ] nor phol i ne was prepar ed
according to Ceneral Procedure C and was isolated a gum (m xture of *
di ast ereol soners). Ms (APCl): 5 269 %K#H +. Exanple 100 ChrMI oHi o HsO
(28)-2-[(8)-(2-ethoxyphenoxy)(l-oxiQgﬂﬁhgﬂbn 2-yl ) met hyl ] mor phol i ne was
prepared 10 according to General Procedure C with the foll ow ng additional
step: The starting am ne was dissofvad in B al ong with MO and ag H202
was added. This was stirred at r.tﬂ AZor 79 hours and was quenched by
cautious addition (vigorous gas e Q|'ti{‘ exot heric, use a very smal
anount of MQ2) of M2 and this {bubbli ny"m xture was vigorously stirred
for 3 hours until. gas evolution c#ased. ®fhe phases were separated and the
aq. 15 phase extracted with CH2Cl 2 (2X). e conbi ned organi c phases were
concentrated to afford clean product. APCI): 331 [MtH]'. Exanple 101 o
~dH 20 (2S)-2-(1-(2,6-difluorophenoxy)-2¥phenyl et hyl ] nor phol i ne was
prepared according to

(25)-2-[(8)-{2-(benzyloxy)phenoxyl{pyridin-2-ylymethylimorpholine was prepared

according to General Procedure C and was isolated as the fumarate sait. MS (APC)):
5 376 [M+H]".

Example 103

oD

(28)-2-[(S)-(2-isopropyiphenoxy)(pyridin-2-yl)methyljmorpholine was prepared according
10 to General Procedure E and was isolated as the fumarate salt. MS (APCI): 312 [M+H]'.

3

Example 104
CH, Chiira}
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H
{28)-2-[(18)-1-(2-ethoxyphenoxy)butylimorpholine was prepared according to General
15 Procedure E and was isolated as the fumarate salt {mixture of diastereoisomers). MS

(APCI): 279 [M+HT.

Example 105

H, Chiral
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Cenerat—Procedure«E«amrd-nas isol ated a gum (m xture of di astereoi soners). M
(APCI) : 319 [MH—|] V\D 20051105763 PCTI |1 B2005/ 001158 -97 Exanple 102
Chiral N / Ho

(25)-2-[( zyl oxy) phenoxy] (pyri di n- 2-yl ) net hyl ] hol i ne was
pr epar ed ébé&@’&gﬁg to General Procedure C and was i sol é’tcé%Ba%"S/LOWéSQ unar at e
salt. M5 (APCl): 5 376 [MrH +. Exanple 103 Chiral N / H H3.H3

(29)-2-[(9)-(2-)sopropyl phenoxy) (pyridjn-2-yi)methyl]norpholine was prepared
accordi ng 10 to Ceneral Procedure E ahd was isolated as the fumarate salt.

M5 (APC): ='(2-eth5;‘6@ﬁm )Jiﬂ‘ﬂet tﬁ}mo&ﬂqbime@ds\pre%ﬂ%d a8dbrding to |

éﬁ?eri“ls)qﬁps LT L L 25 it R sPRO Ry ¢ of

di ast er eoi sMMBAPL): 288 [MEHAPCI ) . 279 [ MrH] +. Exanpl e 105 ~H Chiral ?,0HS O _JH
WO 2005/ 105763 PCT/ 1B2005/ 001158 -98 (28)-2-[(1
S) - 1- (2- et hoxyphenoxy) - 3- net hyl but yl ] m)rphol i ne was prepared according to
Gener Procedure C and was i sol at eExa@ple H f umarate salt (mixture of
di astereol soners). M (APCl): 293 (M+Hr.

CH

(o CH,
djoﬁ}m
p—

(28)-2-[(5)-(2,3-diflu0rophenoxy)(3-ﬂuorophenyl)methyl]morpholine and (28)-2-{(R)-(2,3-
difluorophenoxy)(3-fluorophenyl)methylimorpholine were prepared according to General
" Procedure C and was isolated as a mixture of diastereoisomers. MS (APCI): 266 [M+H]".
10 ‘

Example 107

HO Chirat
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'

CH,

(28)-2-[(S}-(2-ethoxyphenoxy){6-methyipyridin-2-yl)methylimorpholine was prepared
according to General Procedure E and was isolated as the fumarate salt. MS (APCI): 328
15 [MHT. '

Example 108

CH, Chiral
0

%

(28)-2-{(S)-(2-ethoxyphenoxy) (6-methoxypyridin-2-yiimethylimorpholine was prepared
20 according to General Procedure E and was isolated as the fumarate salt. MS (APC!): 344
[M+H]"



(28) 2- [(S) (2 3-di fI uorophenoxy)(3 fl uor ophenyl ) net hyl ] nor phol i ne and
(29)-2-[(R-(2, 3- d| f I uor ophenoxy) ( 3-f 1 uor ophenyl ) net hyl ] nor phol i ne were

pr epar ed 20 Qid% to General Procedure C and was isolated as a m xture of
di ast er eo orrers (APCI): 266 [MrH +. 10 Exanpl e 107GHB2MFOLSS N y-o
O FFFiii

(2S) - 2- [(S) (2 et hoxyphenoxy) ( 6- met hyl py(di n-2-yl ) met hyl ] nor phol i ne was

prepared according to General Procedure E and was isolated as the fumarate

salt. M5 (APCl): 328 15 [MtH +. Exzpghge i3 CHa Chiral ON / H CH3

(2S)-2-[(S)-(2-ethoxyphenoxy) (6- rre;}hoxypyrl dizp- 2- yl ) met hyl ] nor phol i ne was

prepared 20 according to General PggQ dure E and was isolated as the

fumarate salt. MS (APCl): 344 [I\/HrH)“ ~JWD 20051105763 PCTI | B20051001158 - 99
F Z

Exanple 109 CHs Chiral o N :'Q
g

(28)-2-{(S)-(6-methoxypyridin-2-yl)[2-{iriflucromethoxy)phenoxylmethyl}morpholine was
prepared’ according to General Procedure E and was isolated as the fumarate salt. MS
5 (APCI): 384 [M+H]".
Example 110

x
I
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10 EO’:I/\O%
N

(28)-2-[(8)-(2,3-dihydro-1H-inden-4-yloxy)(pyridin-2-yl)methylimorpholine was prepared
. according to General Procedure E and was isolated as the succinate salt. MS (APCI):
15 311 [M+HT.

Example 111
F o
N
(2R)-2-[(2,8-difluorophenoxy)(4-fluoraphenyl)methylimorpholine was synthesized
20 according to General Procedure C and was isolated as a white solid. MS (APCI): 323
[M+HT".
Example 112
Br
<
LAk
25 (2R)-2-[(2-bromophenoxy)(phenyimethyljmorpholine was synthesized according to

General Procedure C and was isolated as a white solid. MS (APCI): 349 [M+H]'.



(25)-2-{(S)-(6-net hoxypyr| din-2-yl)[2-(trifluoronethoxy)phenoxy] net hyl }m)rph
oline was prepared according to General Procedure E and vvas i sol ated as the
fumar at e 5 (APCl): 384 [MtH]'. Exanple 110 10 . 0
(28)-2-[(@2%3551g4§d63hydr0 1 H i nden- 4-yl oxy) (pyri di n- 2- y|‘5‘?¢é¥'ﬁ%9ﬂ51“ﬁ{}|5%ho| i ne
was prepared according to General Procedure E and was isolated as the
succinate salt. M5 (APCI): 15 311 [Myigh]'. Exanple 111 |~ ~ i F C L,JJH
(2R)-2-[(2, 6-di fl uorophenoxy) (4-fl uorophenyl ) net hyl ] nor phol i ne was

synt hesi zed 20 accordi ng to Cener al ERmethy e C and was isolated as a white
solid. M5 (APCI): 323 [ MtH] *. Examl e 112 puf o0 25

(2R)-2-[ (2- brom)phenoxy)(phenyl) hol i ne was synthesized accordi ng
to General Procedure O and was i a white solid. M5 (APCl): 349
[ MPH] +. WD 20051105763 PCT/IBZOOSlO -100 Exanple 113 C ChiM F O, |
" ~JH (2S)-2-1(S)-(2-chloro-6-fl uorop y) (phenyi ) nmet hyl ] nor phol i ne was
synt hesi zed according to General Procetiure C and was isolated as a white
solid. Ms (APCl): 322 5 [M+H +. Exanple 114 ~IH

(2R) - 2- [ ( 2- q9%)FB8)ap¢hiploértrycpheatoeyliphem® bl mepholicd waresyniesigagnt hesi zed

accor di ng t Qeeoring fo General Procedure G and was isolated as a white solid. MS (APCI): 322

5 IM-H]T
Example 114
gz’;
g
(2R)-2-[(2-cyclopropylphenoxy)(phenylimethylimorpholine was synthesized according to
10 General Procedure E and was isolated as a white solid. MS (APCH): 310 [M+H]".
'Example 115

N,N,N-trimethyl-2-[{S)-(2S)-morpholin-2-yl{(phenylymethoxylbenzenaminium was
15 synthesized according to General Procedure A and was isolated as a white solid. MS
(APCI): 328 [M+H]".

Example 116

Ghlrai

“é#@



10 General Procedure E and was isolated as a white solid. M5 (ARCI): 310

[ MtH] +. Exarrpl e 115 HN O ~N

N, N, N-tri gg (S)-(2S)-norpholin-2-yl (phenyl) net hoxy] benzenam ni um was
15 synt he 228 ”é'é rding to General Procedure A and was HCIJB208M0ES8 a white
solid. M5 (APCl): 328 [MtH +. Exanple 116 Chiral o\l ~I o HW

2005/ 105763 PCT/ 1 B2005/ 001158 -101

(25)-2-[(S)-{[2-(4-fluorophenoxy) pyri aioh= 3- yl ] oxy} (phenyl ) nmet hyl ) nor phol i ne
was synt hesgp Rl y Iated as a
white solid. 9:’5%;22%8 S bAoA AR AR ROpHGRe B8

(2S)-2-1(S) ﬂﬁc% CFWQIB@&%%‘ d8PPEB Ketngd wasisolatad as e Belide Mﬁas

synt hesi zed (ARECIz@8t[MwH]t 0 General Procedure A and was isolated as a white
solid. Ms (APCl): 367 [MrH +. 10 H O X, Exanple 118

(29) od cycl opropyl (2- et hoxyphenoxy) net hyl ] nor phol i ne was synt hesi zed

accordtng to General Procedure C aRgenmmeti7sol ated as a white solid. M
(APCI): 278 [MrH +. 15 Exanple 119 ghiral ~Jcwki 0 1 |,jH

L _am

(28)-2—[(8)-(2~bromo-4-ﬂuorophenpxy)(phenyl)methyl]morpholine was synthesized
according to General Procedure A and was isolated as a white solid. MS (APCI): 367

[MaHT",
10
“”°"°©
Example 118
(2S)-2-1c:yclopropyl(2-ethoxyphenoxy)methyl]morphohne was synthesized according to
General Procedure C and was isolated as a white solid. MS (APCI): 278 [M+H]".
15 Example 119
Chiral
F o] "’I
NG
(25)-2-[(S)-(2-cyclopropy!-4-fluorophenoxy){phenylimethyllmorpholine was synthesized
according to General Procedures A and B and was isolated as a white solid. MS (APCI):
328 [M+H]".
20

Example 120
F
Be

ops
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H

(28)-2-[(S)-[2-fluorophenoxy)](pyridin-2-yl)methyllmorpholine was synthesized according
to General Procedure C and was isolated as a white solid. MS (APC): 289 [M+H]".



(2S)-2-[(S)-(2-cycl opropyl -4-fl uorophenoxy) (phenyl ) net hyl ] nor phol i ne was
synt hesi zed according to Genera) Procedures A and B and was isolated as a
white soljid. M %APCI): 328 [ MtH +. 20 Exanple 120 F D\l 1\ H

(29)-2-] (‘éfg’-zf’%-“r" ®8r ophenoxy) ] (pyri di n- 2-yl ) net hyl ] mor ptREITViBe00sMe1158

synt hesi zed according to General Procedure C and was isolated as a white
solid. M5 (APCl): 289 [MtHr. WD 2005/ 105763 PCTRB20051001158 -102 Exanple
121 F H (29)-2-[ (R -[2-fl uor ophenoxs¥P{ pyri di n- 2-yl ) net hyl ] nor phol i ne was
synt hesi zed according 5 to General Procedure C and was isolated as a white
solid. M5 (APCl): 289 [M+H}. Exanple 122 Chiral F4 O JH
(2S)-2-[(S)-(2-cycl opropyl - 4, 6-di f| 6B&#&EHOxy) (phenyl ) net hyl ] nor phol i ne was
10 synthesized according to General Pr@ res A and B and was isolated as a
white solid. M (APCl): 346 [ MrHr. Exa 123 3 H3 NO09~ H, C 15

(2S) - 2-[ ( 2- et hoxyphenoxy) ( 4- et hyl - 1, 3S0xazol - 2-yi ) net hyl ] nor phol i ne was
synt hesi zed according to General P otfé%@ E and was |Isolated as a white
solid. M5 (APCl): 319 [MtH +. Exanp|€ I

H

(28)-2-[(R)-[2-fluorophenoxy)](pyridin-2-yl)methyllmorphoiine was synthesized according
5 - to General Procedure C and was isolated as a white solid. MS {(APCI): 289 [M+H]".

Example 122

7 Chiraf
p
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O\__}\IH

(28)-2-{(S)~(2-cyclopropyl-4,6-difiucrophenoxy){phenyl)methylimorpholine was
10 synthesized according fo General Procedures A and B and was isolated as a white solid.
MS (APCI): 346 [M-+H]".

Example 123

avel

0
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HL

15 (28)-2-[(2-ethoxyphenoxy)(4-methyl-1,3-oxazol-2-yiymethylimorpholine was synthesized
according to General Procedure E and was isolated as a white solid. MS (APCI): 319
[M+H]"

Example 124
16
ol
- 0 ’p,I
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(2S)-2-[(S)-[{2-ethylpyridin-3-y)oxy}(phenylimethyljmorpholine was synthesized according
to General Procedure A and was isolated as a white solid. MS (APCI): 299 [M+H]".

Chiral

20



i,CChiral N- ~1H 20

(29)-2-[(S)-[(2-ethyl pyridin-3-yl)oxy] (phenyl)net hyl ] mor phol i ne was

synthesi zed according to General Procedure A and was isolated as a white
solid. MBYPARYWST6399 [ MkH]' . WD 2005/ 105763 PCT/ | B2005/POTUBEBS/001183 Exanpl e
125 Chirac | N

2-1(S)-(2S)-norpholin-2-yl (pyridin-2-yi)nmethoxy] benzonitrile was synthesi zed
according to General Procedure C and-! 's isolated as a white solid. M5
(APCl): 296 [MrH'. 5 Exanple 126 Cpj OyCH CHs s H

(25)-2-[(S)-(2-i sopr opoxyphenoxy)(pyr | n -yl) met hyl ] nor phol i ne was

synt hesi zed according to General Prggeduregk,and was isolated as a white
solid. M5 (APCl): 329 10 [ MtH] +. Bﬁ}le 127 MW N CHs

(2S)-2-[(S) - (2- propyl phenoxy) (pyri d¥n#2 met hyl ] nor phol i ne was synt hesi zed
according 15 to Ceneral Procedur% A S Isolated as a white solid. M

(APCI): 313 [ MtH +. WD 2005110576 005/ 001158 -104 Exanple 128 (A
N/

2-[(8)-(28)-morpholin-2-yi{pyridin-2-ylymethoxylbenzonitrile was synthesized according to
General Procedure C and was isolated as a white solid. MS (APCI); 296 [M+H]".

5
Example 126
Chiral
¢ f° @
3
(28)-2-{(S)-(2-isopropoxyphenoxy)(pyridin-2-yl)methyllmorpholine was synthesized
according to General Procedure E and was isolated as a white solid. MS (APCI): 329
10 [M+H]*.

Example 127

Chiral

@ﬁ@

(28)-2-[{S)-(2-propylphenoxy)(pyridin-2-yl)methylimorpholine was synthesized according
15 to General Procedure E and was isolated as a white solid. MS (APCI): 313 [M+HJ".



N~\ Hi (25)-2-[(S)-(2-benzyl phenoxy) (pyridin-2-yl)methyl]norpholine was
synt hesi zed according to General Procedure E and was |solated as a white
solid. Ms (APO)): 361 [MtH +. 5 Exanple 129 \ Chinp N /

(29)-2-{(w -zwsw'o 1 n-2-yl[2-(trifluoronmethoxy)phenoxy] net hyl } nor phol | ne was
synt hesi zed “"according to General Procedure E and was i $6/TABYSAL1IE whit e
solid. M5 (APCl): 355 10 [MtH +. Exanple 130 Chim | N CHs H3C Hs
(2S)-2-[(S)-(2-isopropyl -5-net hyl phen%%) (pyridi n-2-yl)net hyl ] nmorphol i ne was

15 synt hesi zed according to General Procedure E and was isolated as a white

solid. M5 (APCl): 327 (MtH +. Exanglagpik3ddsC ~ Chiral 0 1 LJH 20
(25)-2-[(S)-((2-nmet hyl pyridi n-3-yl)oxy] (phenyl) met hyl ] nor phol i ne was

synt hesi zed according to General Hropedure A and was isolated as a white
solid. MS (APCl): 285 [M+H +. WO B8#51105763 PCT/ 1B2005/ 001158 - 105
Exanple 132 Chiral N i ' o

(2S)-2-((S)-(2-cycl opentyl phenox ,(rp?ri I n-2-yl) et hyl ] nor phol i ne was
synt hesi zed according to Cenerali Proce E and was isolated as a white
solid. M5 (APCl): 339

(28)-2-{(8)-{2-benzylphenoxy)(pyridin-2-y)methylimorpholine was synthesized according
to General Procedure E and was isolated as a white solid. MS (APCI): 361 [M+H]".

Example 129

Chir)

(28)-2-{(S)-pyridin-2-yl[2-(trifluoromethoxy)phenoxy]methyl}morpholine was synthesized
according to General Procedure E and was isolated as a white solid. MS (APCI): 355
10 [M+HTF,

Example 130

Chiral
CH,

H HE™ TH,

(25)-2-[(S)-(2-isopropyl-5-methylphenoxy){pyridin-2-yl)methyllmorpholine was
15 synthesized according to General Procedure E and was isolated as a white solid. MS
(APCI): 327 [M+H]".

Example 131

CH, Chirat
S
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20 (28)—2-[(8)-[(2-methylpyridin—S—yl)oxy](phenyl)methy_l]morpholine was synthesized
according to General Procedure A and was isolated as a white solid. MS (APCI): 285
[M+H]*,



(29) - 2- {(S) pyr| d| n- 2 yI [2 (trlfl uor onet hyl ) phenoxy] net hyl }m)rphol i ne was
synt hesi zed 10 according to General Procedure E and was |soI ated as a white
solid. [MtH] . Exanple 134 FH3 C{ H1

(29) - 2- [N%&Aﬁg@?ﬁgr ophenoxy) (4- net hyl - |, 3- oxazol - 2- yI)ﬁQF@?"P?fﬁ(ﬂﬂﬁ%l i ne was
synt hesi zed according to General Procedure E and was |Isolated as a the
fumarate salt (m xture of diastereoi éggprs). M5 (APCl): 311 (MtH]'. Exanple
135 CH3 Chiral O LJH 20 WO 2005/105763 PCT/ 182005/ 001158 -106
(29)-2-{(S)-phenyl [ (2-propyl pyri di nExampid fagy] met hyl } nor phol i ne was

synt hesi zed according to General Procedure A and was isolated as a white
solid. Ms (APCl): 313 [MtH}+. 5 Ex e 136~ 1 \ O_ H
(2S)-2-{1-[(2-ethoxypyridin-3-yl)ox opy! } nor phol i ne was synt hesi zed
according to General Procedure sznd“ solated as a gummy oil contai ning

a mxture of diastereoi soners. ( 267 (MtH] +. 10 Exanple 137 CH3
Chi r al

(28)-2;[(8)-(2-cyclopentylphenoxy)(pyridin-z-yl)methy!}morpholine was synthesized
: according to General Procedure E and was isolated as a white solid. MS (APCI): 339
5 [M+H]".

Example 133

Chiral
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(28)-2-{(8)-pyridin-2-yij2-(trifluoromethyl)phenoxylmethyllmorpholine was synthesized

10 according fo General Procedure E and was isolated as a white solid. MS (APCI): 338
[M+HT. ' -
Example 134
CH,
F
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15 (28)-2-[(2,6-difluorophenoxy)(4-methyl-1,3-oxazol-2-yl)methylimorpholine was

synthesized according to General Procedure E and was Isolated as a the fumarate salt
(mixture of diastereoisomers). MS (APCl): 311 [M+H]".

Example 135

CH, Chiral
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20



O ~ fAH-(2gy=Z= TSy r2eetttxypyri di n- 3-yl ) oxyl (phenyl ) net hyl | nor phol i ne was
synt hesi zed according to General Procedure A and was i sol at ed as a white
solid. Ms (APCl): 315 15 [M+H +. Exanple 138 Chiral |IdlI ro

(29) - 2- [ ( S)wiozned¥8xgPhenoxy) (3- met hyl pyri di n- 2-yl) net hyl ] /@Q@S}OHESWS

synt hesi zed 20 according to General Procedure E and was iso as a white
solid. M5 (APCl): 329 [MtH *. Exanple 139 Chiral N FAO F WD 20051105763
PCT/ 1B2005/ 001155 -107

(25)-2-{(S)-(3-nethyl pyridin-2-yl)[2- (tr| ?I uor onet hoxy) phenoxy] net hyl ] nor pho
line was synt2@<4{fRehand-moppytidin-Cahatymettpiimopticine wes aynthesiasd | sol ated as a

‘i"gi t(Ca:H:S%Ol 1d. Mecordiftio'QenerdPStobdiifdl A an Pwde g dfas Afhite SbIR. GhY [¥cy: 443N/ H3C

(29) - 2-[ (S) - ( M¥HEopr opoxyphenoxy) (6- met hoxypyri di n-2-yl ) et hyl ] mor phol i ne
was synt hesi zed according to General Procedure E and was isolated as a V\:hl te
solid. NS 10 (APCI): 359 [M+H| + Exan'g(agnp}ezlhs H N / Fa

"H
4 N [ \
nl

{28)-2-{1 -[(2-ethoxypyridin-‘s-yl)oxy]propyl}morphoiine was synthesized according to
General Procedure C and was isolated as a gummy oil containing a mixture of
diastereoisomers. MS (APCI): 267 {M+H]".

10
Example 137
CH, Chiral
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{28)-2-[(S)-[(2-ethoxypyridin-3-ylyoxyl{phenyl)methyljmorpholine was synthesized
according to General Procedure A and was isolated as a white solid. MS (APCI): 315
15 [M+H]",
Example 138
Chiral
(28)-2-[(8)-(z-ethoxyphenoxy)(3-methyipyridin-2—yl)methyl]morpholine was synthesized
20 according to General Procedure E and was isolated as a white solid. MS (APCI): 329

[MHHT"

Example 139
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H3C- 0

(2S)-2-[(S)-(4-ethyl pyridin-2-yl)(2-fl uoro-6-nethoxyphenoxy) net hyl ] nor phol in
e was synt hb@ﬁ/é&%% ording to CGeneral Procedure E and was isolated as a
white solid g%% PCl): 347 [MtH'. Exanpl e 142 Chiral PCRIBIO0OF0QHIS8 CH3
(2S)-2-[(S)-(2-ethoxyphenoxy) (4-ethyl pyri di n- 2-yl ) met hyl ] nor phol i ne was

synt hesi zed 20 according to General Proc re E and was isolated as a white
solid. MS (APCl): 343 [M+H +. WD 2005/ 108763 PCT/ 182005/ 001155 -108

Exanpl e 143  opp5)-2-ts)- (3-methylpyr1dm~2-yl)[2-(tr|fluoromethoxy)phenox meth yl}mor holine was
i ne. was

2S)-2-[1-b f
gyn% heS|[ zeden;%g%'?gf%gacg% 'E%F?e e(ﬂeragg %@[ﬁ% '@‘%ﬁf’ds %%wg{eesahdagm% white
solid cont ai ni (AgCa: 3ﬁ9>{ltl1{uh'l}§ 5 of diastereoisonmers. Ms (APCl): 346 [ MtH| +.
Exanpl e 144 CHa a?;: J (29)-2-{(1

S)-1-[(2-et hoxypyri di n- 3-yi ) oxy] et hyl } nor phol i ne was synt hesi zed accordi ng
to 10 Gemeral Procedure C and was i sol®@®pledd0a white solid. M5 (APCl): 253
[ MMH +. Exanple 145 Chiral ~ Ol | giH Chiral
(29)-2-[(S)-[2-(3-fluoropropyl) pheno¥® henyl ) met hyl ] nor phol i ne was

synt hesi zed 15 according to Ceneral edure A and was isolated as a white

solid. M5 (APCl): 330 [MtH +. Exanpl J}\é)lg@

(2S)-2-[(8)-(2-isopropoxyphenoxy)(6-methoxypyridin-2-ylmethylimotpholine was
' synthesized according fo General Procedure E and was isolated as a white solid. MS
10 (APCI): 359 [M+H]". '
Example 141

B H, Chiral
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(28)-2-{(S)-(4-ethyipyridin-2-yt){2-fluoro-6-methoxyphenoxy)methyljmotpholine was
synthesized according to General Procedure E and was isolated as a white solid. MS
15 (APCI): 347 [M+H]"

Example 142

Chiral
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(28)-2-[{S)-(2-ethoxyphenoxy){4-ethylpyridin-2-yl)methylJmorpholine was synthesized
20 according to General Procedure E and was isolated as a white solid. MS (APCI). 343
[M+HT*.



o) ~JH 20

(2S)-2-[(S)-cyclopent-I-en-1-yl (2, 6-difluorophenoxy)net hyl ] mor phol i ne was
synt hesi Zedv@&%&%&b#? to General Procedure C and was isolated as a white
solid containi %ture of diastereoisoners. M5 (APCI ) PCOHEB0pIMNASE WO
2005/ 105763 PCT/ | B2005/ 001158 -109 Exanple 147 L,~IH

(29)-2-[(R) -cycl opent-I|-en-1-yl(2,6-difl o rophenoxy) net hyl | nor phol i ne was
synt hesi zed according to General Proceduré C and was isolated as a white
solid. Ms (APCl): 296 [MH +. 5 Exanmh@mpd84a3fH O3C O O-A Ob O CHa
(25)-2-[(2, 6-di met hoxyphenoxy) (phenyl ) net hyl | gpr phol i ne was synt hesi zed
according to GCeneral Procedure C and @ ed as a white solid. M5
(APCl): 330 [ MHH +. 10 Exanple 149 ek O JH
(2S)-2-{1-[(2-ethoxypyridin-3-yl)ox Bt hyI but yl } mor phol i ne was

synt hesi zed according to General Procediird C and was isolated as a white
solid. M5 (APCl): 295 [ M+H] +. 15 Exanpl e B Chiral Vv ~\

(28)-2-[1-benzofuran-2-yl(2,6-difluorophenoxy)methyllmorpholine was synthesized
according to General Procedure C and was isolated as a white solid containing a mixture
5 of diasterecisomers. MS (APCI): 346 [M+H]".

Example 144

3

Sepe

(25)-2-{(18)-1-[(2-ethoxypyridin-3-yljoxylethyllmorpholine was synthesized according io
10 General Procedure C and was isolated as a white solid. MS (APCI): 253 [M+H]".

Example 145
Chiral

1,"

S
H

(28)-2-{(S)-[2-(3-fluoropropyl)phenoxy](phenyl)methyljmorpholine was synthesized

15 according to General Procedure A and was isolated as a white solid. MS (APCI): 330
[M+HT
Example 146
07"
N
20 (25)-2-1(S)-cyclopent-1-en-1-yi(2,6-difluorophenoxy)methyljmorpholine was synthesized

according to General Procedure C and was isolated as a white solid containing a mixture
of diastereoisomers. MS (APCI): 296 [M+H]".



|l / o1l L,~H

(29) - 2- [(S) [ (2-cycl opropyl pyridin-3-yl)oxy) (phenyl)met hyl ) mor phol i ne was
synt hesi zed Wﬁ/és to General Procedures A and B and was isolated as a
white solid. ‘%r 20 311 [ M+H +. WD 2005/ 105763 PCTACEIBYSA 801553
-110 Exanple 151 o |~ ~Ha o L)H

(2S5)-2-{1-[2-(4-fl uorophenoxy)phenoxy] et ,}/ } nor phol i ne was synt hesi zed
according to General Procedure C and was 0ol ated as a white solid. MBS
(APCI): 318 [MrH *. 5 Exanple 152 Chir ghampb147 F (Ip ~J(j~V\ G HAJC
(2S)-2-[(S)-(2-chl oro-5-fl uorophenoxy) (pyridin-2-yl)nethyl]norpholine was
synt hesi zed according to General Procefure E and was isolated as a white
solid. M5 (APCl): 324 10 [MH +: Exa 5 iral N H

(2S)-2-[(S)- (bi phenyl -2-yl oxy) (pyridi | Yet hyl ] nor phol i ne was

synt hesi zed according 15 to CGeneral Proc uf’;e E and was isolated as a white

solid. MB (APCl): 347 [MtH'. Exanple 154~cfffral N /
(28)-2-[(R)-cyclopent-1-en-1-yi(2,6-difiluorophenoxy)methyllmorpholine was synthesized

according to General Procedure C and was isolated as a while solid. MS (APCH): 296
[MaHT.

Example 148
FNH
o &
o}
{3
O\
CH,

(28)-2-[(2,6-dimethoxyphenoxy)(phenyl)methyllmorpholine was synthesized according to
~ General Procedure C and was isolated as a white sofid. MS (APCI): 330 [M+H]".
10

Example 149
H,

HE \ LHa
L Tf
i - -nl\
O, M

(28)-2-{1-[{2-ethoxypyridin-3-yljoxy]-3-methylbutylimorpholine was synthesized according
to General Procedure C and was isolated as a white solid. MS (APCI): 295 [M+H]".

15
Example 150

Chiral
\Il = ]’ :
P N,
|

o}
H

(2S)-2-{(8)-[(2-cyclopropylpyridin-3-yhoxyl(phenyl)methyljmorpholine was synthesized .
according to General Procedures A and B and was isolated as g white solid. MS (APCI):
20 311 [M+HT



H (2S)-2-[(S)-(2-cycl opropyl phenoxy) (pyri di n-2-yl) met hyl ] nor phol i ne was
synt hesi zed 20 according to General Procedure E and was isolated as a white
soI id. M5 (APCl): 311 [M+H *, WD 2005/105763 PCT/JB2005/001158 -111

nple 15 NI/ er H
(28) 2- [(S)Sw(bzﬁ?)r orrlty)phenoxy) (pyridin-2-yl)nmethyl]norpholi n"e%@%"“éﬁf’mlﬁ%si zed
according to General Procedure E and was isolated as a white solid. M
(APCl): 350 [MrH +. 5 Exanple 156 O\. kg
(2S5)-2-[[2-(fluoronethyl)phonoxy] (phenyl ) et hyl ] mor phol i ne was synt hesi zed
according to General Procedure A and Brxamplessi at ed as a white solid. M
(APCl): 302 [MtH] +. 10 Example 157 HF N &\,
HC~(2S) - 2- [ ( 2- et hoxy- 6-f | uor ophenoxy) ( phgnyjl )rret hyl ] nor phol i ne was
synt hesi zed according to General Proc@dure E and was isolated as a white
solid. M5 (APCl): 332 [ M+tH] +. 15 Exanpts BsNI iF 1IP.+ H3C D
(25)-2-[(S)-(2-fl uoro-6-mnmet hoxyphenox 4,di n-2-yl ) met hyl i nor phol i ne was
synt hesi zed according to General Procedunre and was isolated as a white
solid. M5 (APCl): 319 20 [MH +. WD 2005/ IT05763 PCT/ | B2005/ 001158

(28)-2-{1-{2-(4-fluorophenoxy)phenoxylethylimorpholine was synthesized according to
General Procedure C and was isolated as a white solid. MS (APCI): 318 [M+H]*.

5
Example 152
N Chiral
e
H
(25)-2-[(8)~(2-chloro-5-fluorophenoxy) (pyridin-2-yl)methylimorpholine was synthesized
according to General Procedure E and was isolated as a white solid. MS (APCI): 324
10 [M-+HT*:
Example 153
R Chiral
N. 2
NG
(25)-2-[(S)-(biphenyl-2-yloxy){pyridin-2-yl)methylimorpholine was synthesized according

15 to General Procedure E and was isofated as a white solid. MS (APCI): 347 [M+HT".

. Example 154

N Chiral
N
[:;'; j
(25)-2-{(8)-(2-cyclopropylphenoxy)(pyridin-2-yl)methylimorpholine was synthesized

20 according to General Procedure E and was isolated as a white solid. MS (APCI): 311
IM+H]"



-112 Exanple 159 cMel F H CH3

(25)-2-[(S)-(2-ethoxy-6-fluorophenoxy) (pyridin-2-yl)net hyl]m)rphol i ne was
synt hesi zed é(i (g“gg.%g to General Procedure E and was i sol ated a white
solid. NS (AP ? 5 [ MrH +. Exanple 160 chtm N i F F—’CTEBZ““S/OOHSS
(2S)-2- [(S) (2, 6-di fluorophenoxy) (pyridin-2-yl)mefhyl ] nor phol i ne was

synt hesi zed 10 according to General Procedure E and was isolated as a white
solid. M8 (APCl): 307 [M+H'. Exanple 161 J(JF Chiral OH 15
(2S9)-2-[(S)-[2-(3-fluoropr opoxy) phenoExhapbessy | ) net hyl ] nor phol i ne was
synt hesi zed according to General Pr ocedure A and was isolated as a white
solid. M5 (APCl): 346 [MtH +. Exanpl e clh@® NH 20 WO 2005/ 105763
PCT/ 1 B2005/ 001155 113 (29)-2-{(1 N y

S) - 2-cycl ohexyl - 1- [ (2- et hoxypyri di n- 3- yE) oxyhet hyi ) mor phol i ne was
synt hesi zed according to General P ocf and was isolated as a white

solid. MB (APCI): 335 [MH *.

(2S)-2-[(S)-(2-bromophenoxy) (pyridin-2-yl)methyl]morpholine was synthesized according
to General Procedure E and was isolated as a white solid. MS (APCI): 350 [M+HJ".

Example 156
F
bﬂo)'"m
/

| (25)-2-[[2-(fluoromethyl)phenoxy}(phenyl)methyllmorpholine was synthesized according
to General Procedure A and was isolated as a white solid. MS (APCI): 302 [M+H]",
10

Example 157

(28)-2-[(2-ethoxy-6-fluorophenoxy){phenyl)methyllmorpholine was synthesized according
to General Procedure E and was isolated as a white solid. MS (APC!): 332 [M+H]".
15 |
Example 158

q;r‘*o@

(2S)-2-(8)-(2-fluoro-6-methoxyphenoxy)(pyridin-2-yl)methyllmorpholine was synthesized
according to General Procedure E and was isolated as a white solid. MS (APCI): 319
20 IM4+H]".



OO0l ~WH

(2S)-2-[(2,6-di fl uorophenoxy) (2, 3-di hydr o- 1- benzof uran-7-yl ) met hyl ] nor phol i n
e was synt hqﬁ}ga /A@%% rding to General Procedure E and was_isolated as a
white solid. |?: 348 [M+H] +. 10 Exanpl e 164 Chiral PRiFAB2085/p1158
(2S5)-2-[(S)-(2-cycl opropyl -5-fl uorophenoxy) (pyridi n-2-yl) et hyl ] nor phol i ne
was synthesized according to General Pr o_qg@_ures E and B and was isol ated as
a white solid. 15 Ms (APCl): 329 [ MtH }. anple 165 H-~o0 / F
(29)-2-[(S)-(2-fluoro-6-isopropoxyphenosgrppheoyl! ) net hyi ] nor phol i ne was

synt hesi zed 20 according to CGeneral Procgdure Asand was isolated as a white
solid. M5 (APCl): 346 (MtH +. WO 2005/ @@ PCT/ | B2005/ 001158 -114

Exanple 166 C AH, ~ Chiral o I,,~AH g

(2S)-2-[(S)-[(2-nmet hoxypyri di n-3-yl ) 038 ) met hyl | nor phol i ne was
synt hesi zed according to General Prcn)§ ure A and was isolated as a white
solid. M5 (APCl): 301 5 [MrH +. Exa e16TO ,CH, N.O FHNJ

(2S)-2-[(5-fl uoro-2-nmet hoxyphenoxy) (phenyl )¢t hyl ] nor phol i ne was synt hesi zed

(28)-2-[(8)-(2-ethoxy-6-fluorophenoxy)(pyridin-2-yl)methyljmorpholine was synthesized
according fo General Procedure E and was isolated as a white solid. MS (APCI): 333
5 [M+H].

Example 160

I o Chiral
N.# F

(25)-2-[(S)-(2,6-difluorophenoxy) (pyridin-2-yl)methylImorpholine was synthesized

10 according to General Procedure E and was isolated as a white solid. MS (APCI): 307
[M+H]*.
Example 161
F Chiral
s r@
@: ‘g
(o
15 (28)-24(8)-[2-(3-flucropropoxy)phenoxy](phenyl)methylimorpholine was synthesized
according to General Procedure A and was isolated as a white solid. MS (APCI): 346
[M+HT.
Example 162
SH,
Sy
I - nl!}\}H
o

20



10 according to CGeneral Procedure C and was isolated as a white solid. M5
(APCl): 318 [M+H] +. Exanple 168 C FH/ \ HNJ 15

(29)-2-1(3+kb s aet hoxyphenoxy) (phenyl ) et hyl ] nor phol i ne was synt hesi zed
accor di ng t‘g ég%goaﬁggr ocedure C and was isol ated as a whifCd/TBHI05/801155

(APCl): 318 [M+H] +. Exanple 169 H, C FHNJ 20

(25) - 2-[(2- et hoxy-5-fl udrophenoxy) (pheny}q. et hyl ] mor phol i ne was synthesi zed
according to General Procedure C and was isolated as a white solid. M
(APCl): 332 [ (#8HR-H 1S/ Debbyi-052eholpyridiB2ePddyR0yibérphelind dadxatiebieedl 70  ONH
0\ h OF (2S):.25 = ol h h@li ne was
synt hesi zed a%%cé?ig.l& %é&ﬁéﬁ&o}g%@@@g@gg%g&é@%ﬁ(@% \‘}\%g%?'s)g{s]a(?ggﬂ%%a white
solid. M5 (AP 332 [M+H +. 5 Exanple 171 i3C Chiral |ID/ r ~HO
(2S)-2-[(S)-(2-fluoro-6-propoxyphenoxy) (phenyl ) nmet hyl ] nor phol i ne was

synt hesi.zed according to General Pr edU{e1 Q and was isolated as a white
solid. NS (APCI): 346 10 [ M:H ' . Ex;‘?c%fl“&el? i N, H

Gl
X

(25)-2-[(2,6-difluorophenoxy)(2,3-dihydro-1-benzofuran-7-ylmethyllmorpholine was
synthesized according to General Procedure E and was isolated as a white solid. MS
(APCH): 348 [M+H]"

10
Example 164
* Ry Chiral
& Ff
(:;
(28)-2-[(S)-(2-cyclopropyl-5-fluorophenoxy)(pyridin-2-yl)methyljmorpholine was
syntr]esized according to General Procedures E and B and was isolated as a white solid.
15 MS (APCI): 329 [M+H]".

Example 165

(28)-2-[(S)-(2-fluoro-6-isopropoxyphenoxy){phenyl)methyljmorpholine was synthesized
20 according to General Procedure A and was isolated as a white solid. MS (APCI): 346
[M+HT



OIl \D D3 ' a

(2S) - 2-[ (2- et hoxyphenoxy) (4- net hyl -1, 3- oxazol - 2-yl ) met hyl ] nor phol i ne was
synt hesi ze ﬁ&{g%di ng to General Procedure E and was |solated as a white
solid. M8 A‘ﬁéﬁ’f: [MH . Exanple 173 F CHa FO ~1H BET/IB2005/001158
(2S)-2-[(2, 6-difluorophenoxy) (4-net hyl -1, 3-oxazol - 2-yl ) et hyl ] nor phol i ne was
synt hesi zed according to General Procedyrje E and was isolated as a white
solid. M5 (APClI): 311 [M+H]'. WD 2005/105763 PCT/ 1B2005/ 001158 -116

Exanple 174 13C 0" O F HN | Example 166

(2S5)-2-{(4-nmethyl-1,3-oxazol -2-yl)[2(trif] ugr omet hoxy) phenozy] et hyl } nor pho
line was synthesized according to nér rocedure E and was isolated as a
white solid. M5 5 (APClI): 359 [ Mt le 175 F FO L,,JH

(2S)-2-[(2, 6-di fl uor ophenoxy) (1, 3- tly l,- 2-yi ) met hyl ] nor phol i ne was

synt hesi zed 10 according to General Prqcgdure E and was isolated as a white
solid. Ms (APCl): 313 |[MtH +. Exanple I7/6 QHS Chiral O JH

(28)-2-[(S)-[(2-methoxypyridin-3-yhoxyl(phenylimethyllmorpholine waé synthesized
according 1o General Procedure A and was isolated as a white solid. MS (APCI): 301
5 [M+HT.

Example 167
LH,
FHN \j

(25)-2-[(5-fluoro-2-methoxyphenoxy)(phenylymethyllmorpholine was synthesized

10 according fo General Procedure C and was isolated as a white solid. MS (APCI): 318
[M+H]F.
Example 168
- OH,
HNL_;
15 (28)-2-{(3-fluoro-2-methoxyphenoxy) (phenylimethyllmorpholine was synthesized
-according to General Procedure C and was Isolated as a white solid. MS (APCI): 318
M+HT'. '
Example 169
Y
N
20

(28)-2-[(2-ethoxy-5-fluo'rophehoxy)(phenyl)methyl]morpho!ine was synihesized according
to General Procedure C and was isolated as a white solid. MS (APCI): 332 [M+H]'.



15 (2S)-2-{(1S)-1-[(2-ethoxypyridin-3-yl)oxy] pentyl }norpholine was

synt hesi zed according to General Procedure C and was isol at ed as a white
solid. Ms ( [ MFH +.  Exanple 177 CH3 (, , N

(29) - 2- [(2‘ﬁ§gtr?‘§p‘hgéﬁgxy)(4 net hyl -1, 3- oxazol - 2-yl ) et hyl]ﬁﬁfrﬂﬁ%ﬂﬂﬁ"ﬁ‘éu%s

synt hesi zed according to General Procedure E and was isol ated as a white
solid. M5 (APCl): 354 [MrH +. WO 2005/ 45763 PCT/ | B2005/001158 -117
Exanple 178 CH/ Chiral s 0O H 0J

(2S)-2-[(S)-(2-fluoro-6-net hyl phenox\exémplenyd ) net hyl ] nor phol i ne was

synt hesi zed according to General Procedure A and was isolated as a white
solid. MS (APCl): 302 5 [M+H +. Exanplesty9 10 Chiral NI / o “f I H
(2S)-2-[(S)-[(2-isopropyl pyridin-3-yl) oX Bhenyl ) met hyl ] mor phol i ne was

synt hesi zed 10 according to Cenera cegane A and was isolated as a white
solid. M5 (APCl): 313 [M+H +. Exanple 1@'(@% roisCN 15

(2S) - 2-[ (2- et hoxyphenoxy) (1, 3-t hi azol - 2-yl \ry_%’;{hyl ] mor phol i ne was synt hesi zed
accordi ng . s

(25)-2-[(2-ethoxy-3-fluorophenoxy){phenyl)methylimorpholine was synthesized according
to General Procedure C and was isolated as a white solid. MS (APCI): 332 [M+HT".

5
Example 171
1L 10 Chiral
oM
(25)-2-[(S)-(2-fluoro-B-propoxyphenoxy){phenyl)methyllmorpholine was synthesized
according to General Procedure A and was isolated as a white solid. MS (APCI): 346
10 [M+HJ.
Example 172
e
o rﬁ
e,
CH, CH,
(258)-2-[(2-ethoxyphenoxy){4-methyl-1,3-oxazol-2-yl)methylJmorpholine was synthesized
15 according to General Procedure E and was isolated as a white solid. MS (APCI): 319
M+HJ". |
Example 173
. CH,
FO "'II
H
20 (28)-2-{(2,6-difluorophenoxy)(4-methyl-1,3-oxazol-2-y))methyllmorpholine was

synthesized according to General Procedure E and was isolated as a white solid. MS
(APCI: 311 [M+H]".



to CGeneral Procedure E and was Isolated as a white solid. M5 (APClI): 321
[ MPH *.  Exanple 181 Chiral | N/ CHs 20

(2R) - 2- [ ( Rwd Znsidaeegyphenoxy) (py(di n- 2-yl ) met hyl ] nor phol i ne was_ synt hesi zed
fromthe R nor pholﬁe al cohol according to General ProceduV/HB2ROSMLSEas

isolated as a white solid. M (APQE): 315 [M+H +. WD 2005/ 105763

PCT/ 1B2005/ 001155 -118 Exanpl e 182 HBgChiral H Vi A\ \ 0 | jH
(2S)-2-[(S)-[(2-isobutyl pyridin-3-yl)oxy](phenyi)nethyl] morphol i ne was
synt hesi zed according to General Pr@eadpee74A and was i solated as a white
solid. M5 (APCl): 327 5 [M+H +. Exgnple 183 AC H3 Chiral | ~ CLIH
(2S)-2-[(S)-(2-fluoro-6-isopropyl ph xy) (phlenyl ) et hyl j nor phol i ne was
synt hesi zed 10 according to Genera roced A and was isolated as a white
solid. M5 (APCl): 330 [MrH +. Exanple Chiral H 0 15
(2S)-2-[(S)-(2-cycl opropyl -6-fl uorop phenyl ) net hyl ] nor phol i ne was
synt hesi zed according to General Pfbcddure A and was isolated as a white
solid. M5 (APCl): 328 [ MtH +.

(28)-2-{(4-methyl-1,3-oxazo)-2-yl)[2-(irifluoromethoxy)phenoxyjmethylimorpholine was
synthesized according to General Procedure E and was isolated as a white solid. MS
5 (APCI): 359 [M+H]".

Example 175

(28)-2-[(2,6-difluorophenoxy)(1,3-thiazol-2-yl)methylimorpholine was synthesized

10 according to General Procedure E and was isolated as a white solid. MS (APCI): 313
[M+H]".
Example 176
% Chiral
' N j’\/\cHa
l - llll\
O, NH
15 (28)-2-{(15)-1-[(2-ethoxypyridin-3-yl)oxy]pentyl}morpholine was synthesized according to

General Procedure C and was isolated as a white solid. MS (APCI): 295 [M+H]".

Example 177

CH,
Br :l)NL;\g
:': o) ""l

N

20 (28)-2-[(2-bromophenoxy)(4-methyl-1,3-oxazol-2-yl)methylimorpholine was synthesized
according to General Procedure E and was isolated as a white solid. MS (APCI): 354
[M+H]*,



Exanple 185 i CA\ Chiral N /, F (Ip Br H20
(2S)-2-[(S)-(2-brono-6-fluorophenoxy) (6-net hoxypyridi n-2-yl) nmet hyl ] norphol in
e was syn ' cording to General Procedure E and |.S ted as a
white sol i W@gﬁ%&%): 398 [ M+H +. WD 2005/ 105763 PCTI Y@H@%@Tl’% -119
Exanple 186 Chiral. | F~ Br H

(2S)-2-[(S)-(2-brono-6-fluorophenoxy) (Ryfdi n-2-yl ) nmet hyl ] nor phol i ne was

synt hesi zed according to General Procedure E and was isolated as a white
solid. Ms (APCl): 368 5 [ MtH +. Exarfzbep!a878 CHY3 chiral | N/ [/ [ Br
(2S)-2-[(S)-(2-bronophenoxy) ( 6- net hgxypyri di &wa2- Yyl ) met hyl ] nor phol i ne was
synt hesi zed 10 according to General F’f-’ripc e E and was isolated as a white

solid. Ms (APCl): 380 |[MtH +. Exa CH3 chiral ON F

(2S)-2-[(S)-(2-fluoro-6-methylphenoxy){phenyl)methyllmorpholine was synthesized
according to General Procedure A and was solated as a white solid. MS (APCI): 302
5 [M+H]".

Example 179
18 _OH, Ghlral
o o ",I
L

(25)-2-{(S)-[(2-isopropyipyridin-3-yloxy](phenyl)methyilmorpholine was synthesized

10 according to General Procedure A and was isolated as a white solid. MS {(APCI): 313
M+HT
Example 180
Q Orf\ NH
0
4:‘0/—0 N
15 (28)-2-[(2-ethoxyphenoxy)(1,3-thiazol-2-yl)methyljmorpholine was synthesized according

to General Procedure E and was isolated as a white solid. MS (APCI): 321 [M+HI".

Example 181

apY

CH,

20 {2R)-2-{(R)-(2-ethoxyphenoxy){pyridin-2-ylmethylJmorpholine was synthesized from the R
morpholine alcohol according to General Procedure E and was isolated as a white solid.
MS (APCI): 315 [M+H]". |

Chiral



ICo\ N,I Ad;H3 15 .
(2S)-2-[(S)-(2-fl uoro-6-net hoxyphenoxy) (6- met hoxypyri di n-2-yl ) met hyl ] nor phol
i ne was sywb%g@, g\% according to CGeneral Procedure E and was isolated as a
white solid. ‘? &|): 349 [MtH +. 'H, CH3 ~H3 O NH WBCI(§200308115%
PCT/ 1 B2005/ 001158 -120 Exanple 189 Ls CH3 N\ O \CH3 i O NH U
(2S)-2-{1-[(2-et hoxypy(din-3-yl)oxy]- 2-_r;|q9§_hyl propyl } nor phol i ne was
synt hesi'zed according to General Procedure C and was isolated as a white
solid. M5 (APCl): 281 5 [MrH *. Exarplasmp®962 &3 p 0 ~NH
(2S)-2-[(2-cycl opropyl phenoxy) (4- nmet hyd - 1, 3- ggzol - 2-yl ) met hyl ] nor phol i ne
was 10 synt hesi zed according to Gener HPr edure E and was isolated as a
- white solid. M5 (APC): 315 [ MtH] +. ?;éwl H3 CH3 N \ 0 OH 15
i (29)-2-{(1 S)-1-[(2-ethoxypyridi n-3§o yJbut yl } nor phol i ne was synt hesi zed
. according to Z 07"

N

(28)-2-[(S)-{{2-iscbutylpyridin-3-yl)oxyl{phenyi)methyljmorpholine was synthesized
according to General Procedure A and was isolated as a white solid. MS (APCI): 327
5 [M+HT.

_Example 183

) 1£ E ;H3 Chiral
o]['

(] ,'

H

(28)-2-[(S)-(2-fluoro-6-isopropylphenoxy) (phenyl)methylimorpholine was synthesized

10 according to General Procedure A and was isolated as a white solid. MS (APCI): 330
IMHT.
Example 184
Y, Chiral
@ [“‘\NH
)
15 (28)-2-[(S)-(2-cyclopropyl-6-fluorophenoxy) (phenyl)methyllmorpholine was synthesized
‘according to General Procedure A and was isolated as a white solid. MS (APCI): 328
[M+HT".
Example 185

_Iac.O I\ Chiral
N R
[j"f*@

Br
H

(28)-2-[(S)-(2-bromo-6-fluorophenoxy)(6-methoxypyridin-2-ylymethyllmorpholine was
synthesized according to General Procedure E and was isolated as a white solid. MS
(APCI): 398 [M+H]".

20



General Procedure C and was isolated as a white solid. M5 (APCl): 281
[ MiH] *. Exanple 192 v Chiral ON, \ 0O\ O (I-,NH W 2005/105763
PCT/ | B2005A 21 :
(2S)-2-[( S)v??[é%o-%%g'ygliopr opyi met hoxy) pyri di n- 3-yl ] oxy} ( phe RS TIREOHINYFor phol i
ne was synthesized according to General Procedure A and was isolated as a
white solid. M5 (APCl): 341 [MrH +. 5 Eganple 193 F F Chiral F ~NH
(29)-2-[(S)-[2-fluoro-6-(trifluoronethyi)phenoxy] (phenyl) et hyl]norpholine
was synthesized accordi ng to Gener alExBmpleag@ire A and was isolated as a
white solid. M5 (APCl): 356 [ MtH +. 10 Exanple 194 F F Chiral FO 1, ~NH
(25)-2-[(S)-[2-f[uoro-6-(trifluoronethoxy)phenoxyl] (phenyl)nethyl ] norpholine
was synthesized according to General Rrocedure A and was isolated as a
white solid. M5 15 (APCl): 372 [ MtH] H¥ le 195 \ ONH rO OO HsC NJ
(S)-2-[(2-ethoxyphenoxy) (1, 3- oxazol %@;@yl ] mor phol i ne was synt hesi zed
according 20 to General Procedure H and isolated as a white solid

rs.

containing a m xture of diastereol so Mg (APCl): 305 [ M+H] +.

(28)-2-{(S)-{2-bromo-B-flucrophenoxy)(pyridin-2-ylymethyllmorpholine was synthesized
according to General Procedure E and was Isolated as a white solid. MS (APCI): 368
5 [M+HT"

Example 187

(}IHa Chiral

ey

(28)-2-[(S)-(2-bromophenoxy)(6-methoxypyridin-2-ylymethyljmorpholine was synthesized

10 according to General Procedure E and was isolated as a white solid. MS {APCI): 380
M+H]".
Example 188
CI.HS Ghiral
O
P
E: J/\O ©h,
H
15 (25)-2-[(S)-(2-fluoro-6-methoxyphenoxy)}{6-methoxypyridin-2-yl)methyllmorpholine was

synthesized according to General Procedure E and was isolated as a whiie solid. MS
(APCI): 349 [M+H]".

SH,
l\c> CHq

'R Hy
I / llll\

O NH

N/



WO 2005/ 105763 PCT/ | B2005/ 001158 -122 Exanple 196 1\ TV [/ o F H
(S)-2-[(2, 6-difluorophenoxy) (1, 3-oxaz6l - 2-yl ) met hyl ] nor phol i ne was

synt hesi ze¢yg 886959 to General Procedure E and was isolated as a white
solid containing a n:{lxture 5 of diastereol soners. M5 (APCY)TBRGHOLE
Example 197 Chiral H3~ 1 0 NH (29)-2-{(1

S)-1-[(2- et hoxypyridin-3-yl)oxy] - 2- phepylhet hyl ) mor phol i ne was synt hesi zed

10 according to General Procedure E and was isolated as a white solid. M5
(APCl): 329 [M+H]'. Exanple 198 HaExangle18® \ H 15
(2S)-2-[(S)-[4-fluoro-2-(nethylthio)phenoxy] (phenyl) et hyl ] nor phol i ne was
prepared according to General Procedure E and was isolated as the fumarate
salt. M5 (APCI): 335 [M+H'. WD 20 105763 PCT/ 1B2005/ 001158 -123 Exanpl e
N
Proc

199 HC o -- Chiral a N/ FN F o)

(25)-2-[(S)-(2, 6-di fl uorophenoxy) ( 64ime Qﬁ‘g&%ridi n- 2-yl ) met hyl ] nor phol i ne
was prepared according to General ung E and was isolated as the
fumarate salt. MS (APCl): 5 337 [ M+H +. Exanpl e 200

(25)-2-{1-](2-ethoxypyridin-3-yl)oxy]-2-methylpropyl}morpholine was synthesized
according to General Procedure C and was isolated as a white solid. MS (APCI): 281
5 IM+H]'.

| Example 190

CH,

]ﬁ

I
NH

(25)-2-{{2-cyclopropyiphenoxy)(4-methyl-1,3-oxazol-2-ylymethylJmorpholine was
10 synthesized according to General Procedure E and was isolated as a white solid. MS

(APCI): 315 [M+H]".

Example 191
)0 H3 CH,
0
&y
P o
L _NH

15 (25)-2-{(18)~1-f(2-ethoxypyridin-3-yl)oxyjbutylimorpholine was synthesized according to
General Procedure C and was isolated as a white solid. MS (APCI): 281 [M+H]".

Exampie 192

J
NSO
'J ).

o)

|\/I'I4H

Chiral



Chiral ~j~~fJHH

(2R, 2" R) -2, 2" -[ pyrazi ne-2, 3-di yl bi s(oxynet hyl ene) ] di nor phol i ne was prepared
by using cedure D starting from 2, 3-dichloro j d_was

i sol at ed a@]ﬁ@%a%?ﬁgdr ochloride salt M5 (APCl): 311 [I\/H%érﬁﬁ@g%gﬁg‘is@ 201
P~O Chiral ~~1H O Q CH3 '
(S)-2-[2-Ethoxy-pyridin-3-yl oxynet hyl ] -.g@grphol i ne was synt hesi zed via

General 15 Procedure D and was isolated as a gurmy oil. MS (APCl): 238

[ MkH] +. WO 20@8)-2-IS)ri3 (cramromiadis g0 HEes-yliosdphenimethglagpholing@s 0 O\ O CH
(2R) - 2- [ (2- f | yathesiEedEREGENY R GsHY PloBdduteth BrPrad iddRbNYd 4 ARIRRM. iMe was

pr epared by i eral Procedure C starting from 3-bronopyridi ne and
2-fl uoro- 6- m@gﬁ%ﬁﬁﬁﬁﬁ and was isolated as a gutmmy solid containing a

m xture of diastereoisoners. M5 (APCl): 5 319 [M+H'. Pharnaceuti cal
Conposi i on Exanples In the fol |l ow ”%xﬁ%@gﬁb§s’ the term'active conpound
or'active ingredient' refers to a conpolnd according to the present

i nvention above or in a suitable comination '}h 10 anot her active agent

for exanple an A2D |igand, an SRl alrrat ypi ant i psychotic, etc., and/or a
pharmaceutically acceptable salt o according to the present
invention. (i) -Tablet conposition e 1ol 1 owi ng conposjtions A and B can

be prepared by wet granul-ation of 15 in rg ients (a) to (c) and (a) to (d)

with a solution of povidone, foll owed by~ addition of the nmagnesium stearate

and conpression. Conposition A
(28)-2-(S)-[2-fluoro-6-(trifluoromethyl)phenoxy](phenyl)methyllmorpholine was

synthesized according to General Procedure A and was isolated as a white solid. MS

{(APCI): 356 [M+H]".

10 ‘
Example 194

FE Chiral

(28)-2-[(S)-[2-fluoro-B-(triflucromethoxy)phenoxy](phenyl}methylJmorpholine was
synthesized according to General Procedure A and was isolated as a white solid. MS
15 (APCI): 372 [M+H]".

Example 185 .
[ NH

HC

(S)-2-[(2-ethoxyphenoxy)(1,3-oxazol-2-yi)methyllmorpholine was synthesized according
20 to General Procedure E and was isolated as a white solid containing a mixture of
diastereoisomers. MS (APCI): 305 [M+H]".



ng/tablet ng/tablet 20 (a) Active ingredient 250 250 (b) Lactose B.P. 210
26 (c) Sodium Starch dycollate 20 12 (d) Povidone S.F. 15 9 (e)

Magnesi um 3 25 500 300 Conposition B ng/tablet ma/tablet 30 (a)
Acti ve ingﬁgg?gﬁﬁié% 250 (b) Lactose 150 150 (c) Avicel PSHIBYPSEHISE ( q)
Sodi um Starch dycollate 20 12 (e) Povidone B.P. 15 9 WD 2005/ 105763
PCT/ | B2005/ 001155 -125 (f) Magnesi um Sygarate 5 3 500 3000 Conposition C5
ng/tablet Active ingredient 100 Lactose 200 Starch 50 Povidone 5 10
Magnesi um Stearate 4 359 The fol | ovixagipredgposi tions D and E can be
prepared by direct conpression of the_adm ¥ i ngredi ents. The | actose used
in formulation E is of the direct conpressulo 15 type. Conposition D
ng/tablet Active ingredient 250 20 @3%2 ium Stearate 4 Pregel atini sed
Starch NF15 146 400 ‘

1o
N
(S)-2-[{2,6-difluorophenoxy)(1,3-oxazol-2-yl)methyllmorpholine was synthesized

according to General Procedure E and was isolated as a white solid containing a mixture
5 of diastereoisomers. MS (APCI): 207 [M+H]".

Example 197

’ Chiral
H3
0
Yy
/ lll]\
O NH
NS

{28)-2-{(18)-1-[(2-ethoxypyridin-3-yl)oxy}-2-phenylethylimorpholine was synthesized

10 according to General Procedure E and was isolated as a white solid. MS (APCI): 329
[M+H].
Example 198
et
0
Y0
H

15 (28)-2-[(S)~[4-fluoro-2-(methylthio)phenoxy](phenyl)methylimorpholine was prepared
according to General Procedure E and was isolated as the fumarate salt. MS (APCI):
335 [M+H}.



Conmposition E 25 nma/tablet Active ingredient 250 Magnesium Stearate 5
Lactose 145 Avicel 100 30 500 Conposition F (Controlled rel ease

conpositio t (a) Active ingredient 500 35 (hb)
FNdroxyproﬂ%ﬁﬁg?(§ﬁ%§lIulose 112 (Methocel K4M Preni um) RHAS08LS8 By, 53
(d) Povidone B.P.C. 28 (e) Magnesium Stearate 7 WO 2005/ 105763

PCT/ | B2005/ 001158 -126 700 The conpogb?jon can be prepared by wet

granul ation of ingredients (a) to (c) with a solution of povidone, followed
by addition of the magnesi um st ear at Exampte t99npression. 5 Conposition G
(Enteric-coated tablet) Enteric-coated tablets of Conposition C can be
prepared by coating the tablets m@#ﬁgﬁj /|t &fet of an enteric polyner such
as cellul ose acetate phthalate, 10. vinyl acet at e pht hal at e,

hydr oxypr opyl net hyl - cel | ul ose phthak@t‘, ani oni ¢ polyners of nethacrylic
acid and nethacrylic acid nmethyl edtef C agit L). Except for Eudragit L,

t hese pol yners shoul d al so include % (byF wei ght of the quantity of polyner
used) of a plasticizer to prevent nmenbrane cracking during application or
on storage. Suitable plasticizers Include diethyl phthalate, tributyl
citrate and t#3r2dE@i6-diflucrepiepeyiEimsthorypyicin-gwDmetbimoshotinevasarepatedr el ease
tabl et) Ent elgbdordiftpb SdnbraliBictiuRiE SRR Holdddhsihmmalie Riteper(Rdcpy coating
the tahlets ggnxuhh 50ng/tabl et of an enteric polymer such as cellul ose
acet at phthg E*} “pol yvi nyl acet at e pht hal ate, hydroxypropyl net hyl -
cel l ul ose phthal ate, or anionic

Example 200

Q /\' Chlrat
A

(96
P O /\li:) j
H
(2R,2'R)-2,2'-[pyrazine-2,3-diylbis(oxymethylene)jdimorpholine was prepared by using

General Procedure D starting from 2,3-dichloropyrazine and was isolated as the
10 hydrochloride salt MS (APCI): 311 [M+H[".

Example 201

Chlrat

240
3

CH,

(8)-2-[2-Ethoxy-pyridin-3-yloxymethyl]-morpholine was synthesized via General
15 Procedure D and was isolated as a gummy oil. MS (APCI): 238 [M+HJ".



pol ymers of nethacrylic acid and nmethacrylic acid nethyl ester (Eudgragit Q
Except for Eudgragit L, these polyners should al so include 10% (by wei ght
of the quagid ol ymer used) of a plasticizer to prevent menbrane
cracki ng dgﬁ?%%ﬂg%gffcation or on 25 storage. Suitable plBSVIIPHOESEnc| ude
di et hyl phthalate, tributyl citrate and triacetin. (ii) Capsule

conposi tions Conposition A 30 Capsuleﬁz%an be prepared by adm xing the

i ngredi ents of Conposition D above an illing two-part hard gelatin
capsules with the resulting m xture.EGmpeeetion B (infra my be prepared
in asimlar manner. 35 Conposition B na/capsule (a) Active ingredient 250
(b) Lactose B.P. 143 WD 2005/ 105763 P 005/ 001158 -127 (c) Sodi um
Starch dycollate 25 (d) Magnesi;qlm‘g % 420 5 Conposition C

ma/ capsul e (a) Active ingredient 25 gb) Madr ogol 4000 BP 350 10 600
Capsul es can be prepared by nelting the cregol 4000 BP, dispersing the
active ingredient in the nelt and fillin wo- part hard gel atin capsul es
therewith. 15 Conposition D na/capsul e Q207Act i ve i ngredi ent 250 Lecithin
100 Arachis G| 100 450 Capsules can b Hepared by di spersing the active
I ngredi ent i RRyqERBICSNBHSXYEhendRy)@IRIMS-§)Méthyl[Adebhbirlewad répafeti by el asti c

gelatin caps ld.l;lr(?gs G\é\l'!retrg Ptror?:%dtﬁjré ag?arrt?n'g(?%m 3-bromopyridine and 2-fluoro-6-methoxyphenol

and was isolated as a gummy solid containing a mixture of diastereoisomers. MS (APCI):
5 319 [M+H]".

Pharmaceutical Composition Examples
In the following Exampleé, the term ‘active compound’ or ‘active ingredien{’ refers
to a compound according to the present invention above or in a suitable combination with
10 another active agent for example an A2D ligand, an SR an atypical antipsychotic, etc.,
and/or a pharmaceutically acceptable salt or solvate, according to the present invention.

)] Tablet compositions

The following compositions A and B can be prepared by wet granulation of
15 ingredients (a) fo (¢} and (a) o (d) with a solution of povidone, followed by addition of the
magnesium stearate and compression.

Composition A
mg/tabiet mg/ablet

20 (a) Active ingredient 250 250
(b) Lactose B.P. 210 26
(©) Sodium Starch Glycollate 20 12
(d) Povidone B.P. 15 9
() Magnesium Stearate 5 _3
25 500 300

Composition B
mgy/iablet mg/iablet

30 (a) Active ingredient 250 250
(b) Lactose 150 150
() Avicel PH 101 60 26
(d) Sodium Starch Glycollate 20 12

{e) Povidone B.P. 15 9



Conmposition E (Controlled rel ease capsule) ng/capsule (a) Active ingredient
250 30 (b) Mcrocrystalline Cellulose 125 (c) Lactose BP 125 (d) Ethyl

Cel | ul ose The controll ed rel ease capsul e for i e

pr epar ed bﬁ@??ﬁoi%g m xed ingredients (a) to (c) usi %M@?{ﬂg@? t hen
spheronising and drying the extrudate. The dried pellets are coated with a
rel ease controlling menbrane (d) and fildged into two-part, hard gelatin
capsul es. WD 2005/ 105763 PCT/ 1 B2005/ 001158 -128 Conposition F (Enteric
capsul e) ng/capsule (H) ActMagnesigrelraat 250 (b)5 M crocrysialline

Cel lulose 125 (c) Lactose BP 125 5 (d) Cellul ogg Acetategfhthalate 50 (e)
D ethyl Phthalate 5 555 The enteric capsule conposition can be prepared by
extruding m xed Ingredients 10 (a) to (c) using an extruder, then

spheroni sing and dryi ngomp&itencr udate. The dried pellets are coated with an
entericgmenbrane (d) containing a plasticizer (e rti filled into two- part,
har d geFati n capsul es. Conposition G (Enteric-co Control | ed rel ease
capsul e) 15 Enteric cagialinggedisht Conpositi on E catlbe prepared by coating
the controlled- rel easgydaqkl ets with 50my/ capsul esf an enteric pol ymer such
as cellul ose acetate Bht hal at e, pol yvi nyl acet ate pht hal at e,

hydr oxypr opyl net hyl cel WBse pht hal ate, or ani oni 0 pol ynmers of nmethacrylic
acid and net hacrylic aPoddomet hyl ester (Eudragit Qs Except for 20 Eudragit
L, thesiﬁ pol ymer s shoukng @S&%é@%&%de 10% ( by wei gqlt of the quantity of

pol ymer™ used) or a pl asPiclzZer 1o prevent nenbrame cracking during
application or on Storage. Suitable plasticizers3®nclude di ethyl phthalate,
tributyl citrate and triacetin. (iii) Intravenous infection conposition 25

The following compositions D and E can be prepared by direct compression of
the admixed ingredients. The lactose used in formulation F is of the direct compression

15 type.
Composition D . : mg/fiablet
 Active ingredient 250
20 Magnesium Stearate 4
Pregelatinised Starch NF15 148
400
Composition E
25 mo/tablet
Active ingredient : 250
Magnesium Stearate 5
Lactose 145
Avicel 100
30 500
Composition F (Controlled release composition)
mg/tablet
(a) Active ingredient 500
35 {b) Hydroxypropylmethylcellulose 112
(Methocel KAM Premium)
{c) - Lactose B.P. 53
{d) Povidone B.P.C. 28

(e) Ma}gnesium Stearate _7



Active ingredient 0.200g Sterile, pyrogen-free phosphate buffer (pH 9.0) to
10 M The active ingredient is dissolved in nost of the phosphate buffer at
35-40C, 3 up to volunme and filtered through eri|le mcropore
filter int ?g%@?ﬁlﬁaﬁo m glass vials (Type 1) which ar?é@ﬁ%?ﬁ?ﬂn’l’tsﬁ
sterile closures and overseals. (iv) Intramuscular infection conposition 35
Active Ingredient 0.20 g Benzyl Al cohghg0.10 g dycofurol 75 1.45 g Water
for Injection q.s. to 3.00 mM WO 2005/105763 PCT/|B2005/ 001158 -129 The
active ingredient is dissolved in the glycofurol. The&obenzyl alcohol is then
added and di ssol ved, and water added to 3 ml. The mxture is then filtered
through a sterile mcropore filter and sealed in sterile 3 ml glass vials
(Type 1). 5 (v) SyPaprrerssiiessanbepronarec\py wehgrewation of ingrodignts @diodekvth Sol ut i on
1.50g G ycerabiufiorl8 govidbnSatiowdt Be Addiidh of e RAGEAsiT Sv:hte ald SkipesbionPuri f i ed
Water ¢gs. to 5.0mM The sodium benzoate is dissolved in a portion of the
purified water and the 15 sorbitol solution added. The active ingredient is
added and di ssol ved. Tomposition @ {Fnfericcodted fabiatli s mi xed with the gl ycerol and
then made up to the required volume with the purified water. (vi)
Suppository conposjtion 20 ma/suppository Active ingredient 250 Hard Fat,
BP (Wtepsol HL5 Fnisjrsated tﬁﬂﬁépg) ompesitierh® gan besprepased hyrqogtingring talleigy t epsol
H15 is mel t edvith a5mg/sbRachanaateat pelyriaBudh asdblltlosaRrétatd Bhihdlar, act i ve i ngredi ent

using 155 1 vepEBRopra e hio BbroPAS Ry otR RabB e sBRE abiepeleci on s
of methacrylic acid and methacrylic acid methyl ester (Eudragit L). Except for Eudragit L,
these polymers should also include 10% (by weight of the quantity of polymer used) of a
plasticizer to prevent membrane cracking during application or on storage. Suitable
plasticizers include diethyl phthalate, tributyl citrate and triacetin.

15

Composition H (Enteric-coated controlled release tablet)

Enteric-coated tablets of Composition F can be prepared by coating the tablets
20 with 50mgftablet of an enteric polymer such as cellulose acetate phihalate,
polyvinylacetate phthalate, hydroxypropyimethyl- cellulose phthalate, or anionic
polymers of methacrylic acid and methacrylic acid methyl ester (Eudgragit L). Except for
Eudgragit L, these polymers should also include 10% (by weight of the quantity of
polymer used) of a plasticizer to'prevent membrane cracking during application or on
25 storage. Suitable plasticizers include diethyl phthalate, tributyi citrate and triacetin.

(i) Capsule compositions

Composition A

30
Capsules can be prepared by admixing the ingredients of Composition D above
and filling two-part hard gelatin capsules with the resulting mixture. Composition B (infra)
may be prepared in a similar manner.
35 Composition B
ma/capsule
(a) Active ingredient 250

(b) Lactose B.P. 143



achi eved. Maintaining the mxture at 45C, the remaining Wtepsol H15 is
added to the suspension which is stirred to ensure a honbgenous m x. The
entire Susmhﬁﬂ)s%?; then 30 passed through a 2501m stainl ess steel screen
and, with contrnuou$ stirring, allowed to cool to 40C. ACTRUMFRHSE ure of
38-40C, 2.02g aliquots of the mxture are filled into suitable plastic

nmoul ds and the suppositories allowed to4spol to roomtenperature. (vii)
Pessary conposition 35 nma/pessarv Active ingredient 250 Anhydrous Dextrose
380 Potato Starch(363 ShHigmearcinGi$tatiamate 7 WO 20985/ 105763

PCT/ 182005/ 001155 (d)130 hﬂﬁgp&iugggaagove ingredients are mxed directly and
pessaries prepared by conpression of the resultirmg mxture. 5 (viii)
Transder mal conposition Active ingredient 200ny 4APcohol USP 0.1 m

Hydr oxyet hyl cellul ose 10 The active ingredi ent and al cohol USP are gelled
w th hydroxyethyl e¢ellulose and packed in a transdernal device with a
surface%;rea of 10@3@30—5&9’ﬁ‘:mferences cited herein are incorporated by
reference in their entirety and for all purposessule 131- CLAIMS 1 A conpound
of Formula Ill: Z' ~g NHI1IlI or a pharmaceutically acceptable salt

t hereof, wherein: A sQ i )
(a) Active ingredient 250
(b) Macrogol 4000 BP 350
10 ' 600

Capsules can be prepared by melting the Macrogol 4000 BP, dispersing the
active ingredient in the melt and filling two-part hard gelatin capsules therewith.

15
Composition D maglcapsule
20 Active ingredient 250
Lecithin 100
Arachis OIlf 100
450
Capsules can be prepared by dispersing the active ingredient in the lecithin and
25 arachis oil and filling soft, elastic gelatin capsules with the dispersion.
Composition E {Controlled release capsule) mg/capsule
(@) Active ingredient 250
30 (b) Microcrystalline Cellulose 125
(c) Lactose BP 125
(d) Ethyl Cellulose 13
513
35 The controlled release capsule formulation can be prepared by extruding mixed

ingredients (a) o (¢} using an extruder, then spheronising and drying the extrudate. The
dried pellets are coated with a release controlling membrane (d) and filled into two-part,
hard gelatin capsules.



Zis pyridyl optionally substituted with one or nore substituents
i ndependent |y selected fromheterocycle, -C3-C8 cycloal kyl, phenyl, -C2-C3

al kenyl , al kenyl, -(CH2)0C3-C9 cycl oal kyl, -Ch-

cycl oal kyI aryFﬁXslc—/tLé) SCF3, hydr oxy-Cl-C6 al kyl. Ci1-C6 aﬁy@f’&y@?&?yl,
-(CH2) "S- Cl- 6 al kyl, Cl1-C6 al kyl -SQ2, -(CH2)IS2-C1-Csal kyl,

Cl- Coal kyl -S-, -C1- C4 al kyl NR R, or NR4Bg, wherein any of the previous

groups is optionally substituted vvith one or nore substituents

i ndependently sel e Ot Entefic yl, -C3-Couyedpealekyl , Cl1-C6 al koxy,

subst i tut ed or uns Sti tAét,mn@,wém het er ocycI e, 4. halo, -CF3, -CHFZ,

- CH2F, - _ ON, TCONH2, - CON( H) Cl- Ceal kyl ,
- CON( C1- CGaI kyI )2 ydr%"‘ﬁfiﬁﬁ%lq{v%me SCF3, Cl- 1285 g ky[ SO2, - Cl-C4
al kyl -S-C1- C4 al kyl(c) Cli@Gdicsd By| -S-, -Cl-C4 al kylmst R', and NRR'; Xis

het erocygl e, aryl, ,&1- | yl cycIoaIkenyI benzof used
bi cycllcfp -C3-C8 é clﬁe@LF%Ac %%%B cycIoaI -C5-C9 fused

cycl oal kyl, H, -Sck3, el yjﬁ'pth@gtece al kyl, Ci- CGa.Qkoxy, - C1- Ce6al kyl ,
-(CH2), S-C1-Coal kyl, or -(CH2)6SOR-Cl- CBal kyl, wiagrein each of the groups
is optionally substituted with one or nore substituents i ndependent |y
selected from-Cl-C6 al kyl, C3-C8cycloal kyl, Cl1-C6 al koxy, aryl,

het er ocycI e OH, hd&he entel@F&psuldtdnrzhositici-h be pfaphidd by eXtddidg mixcQtdddients

h;% 9;)2&/ <5 C6 é%% c) %extr@éﬁgrﬁ{oh%%lhg Lﬁd%&pﬁ%ﬁ@i@@ﬂ% ellets

Cl- C4al kyl - S- arecoetedomialawnm membranﬁj(dmnrammg% pl@ﬁwzwte)aané flllﬁrﬁidlepéwtlent |y

Cl- CBal kyl or phkt, hafd defatih chsufes. * denotes a first chiral center; and @
denotes a second chiral center. -132- 2. A pharmaceutical conposition
conprising a conpound or a phar rraceutl cally accept abI e salt thereof as
defined Caiml; arikmg e d 8 . 3. Use of a
compoungs of Clains 1, or a phar maceutical ly accept abI e salt thereof, for the
preparation of a nedicanent for the treatnment of a disorder or cond| tion

sel ected fromthe QP carsyles pampgsition heandsi miensrad ycoaipgfharonirdiad- si ngl e
epi sodi ¢ or r &auésreq;enetmnrosonwbmaﬁaﬁ eﬂtbﬁ@;ﬁdllﬁﬁéi suchcbté%bmdgbecétataor ders,

depressi ve neur ur.ot i ressi on essi on.
el ud ng. anorbiaate. RREEr e RG R R sh Grinaleng e
psychonot or r e:tolyméa;tot mthacratqqmctmbl mﬁmaclehnsacmnm(tmn estea(EUdra@t e Bragpsibon)

includigg | ”Cré’tﬁ ﬂ]pé/ﬁters% &ﬁl blﬁdetogs%:ggﬁgﬁtd?'ihegp@bﬁtﬂ &%W%

irritabi It Sea ona ct|ve | sSsoraer an ressi o
di sorders or wm)@ra@bﬁ%rmvaﬁdm&hm@ CFACHRg dyring aaw'%troa@f on $ipges-ar | |

di sorder and oy(@hiM B¥sticEers include diethyl phthalate, tributy! citrate and triacetin.

pol ar

(iii) Intravenous injection composition

25 _ _
Active ingredient 0.200g
Sterile, pyrogen-free phosphate buffer (pH 9.0) to 10m|
The active ingredient is dissolved in most of the phosphate buifer at 35-40°C,
30 then made up to volume and filtered through a sterile micropore filter into sterile 10 ml
glass vials (Type 1) which are sealed with sterile closures and overseals.
(iv) Intramuscular injection composition
35 Active ingredient 020g
Benzyl Alcohol 0.10¢
Glycofurol 75 1.45¢

Water for Injection g.s. to 3.00mi



di sorder; conduct disorder; disruptive behavior disorder; behavioral

di sturbances associated wth nental retardation, autistic disorder, and
conduct disorder; anxiety disorders such as panic disorder with or w thout
agor aphob'?;b zo@ﬂﬂfs’?‘tf%h()bi a without history of panic di sordgipsiffbiiss

phobi as, for exanple, specific animl phobias, social anxiety, social phobia
(i ncluding social anxiety disorder), obsessive-conpul sive di sorder and

rel ated spectrum di sorders, stress disdg@eders including post-traumatic
stress di sorder, q. ut ? stress disorder and chronic stress disorder, and
general i zed anxi et 59 TR Ingrerient ig, dipsplvee indbe geoliselailhe beray alseirt js.then

schi zophr eni addeuicind disbevedpangotatdriaddati ts 6 ndeTiss midure ie¥@nfikesd Bobiz@phr eni f orm

di sorders, sghl: s i . i | ~di sQrders, brief psychotic
di sorders, s%§$%gﬁ%é§ﬁ%g¥f%qG%§%§E&%gwa%@%@%%&%%(Eﬂgiﬁders wi t h del usi ons
or hallucinations, psychotic episodes of anxiety, anxiety associated with
psychosi s, psychhigynipeepddigoar der s i ncl udi ng severie ‘'maj or depressive

di sorder; nood disorders assoclated wth psychotic disorders including
acute mani a and depression associated with bipolar disorder; npod disorders
associ ated with sébivedgredint a; delirium denentiod®sgand amestic and ot her
cognitive or neur j ve disorders, includi Par ki nson' s di sease
(PD), Huntington'§9$g?§§Q§gI(HD), Al zhei ner' s dﬂée se, senile denentia,
dermentia of the #Pher's type, nenory disordél0d, |oss of executive
functimn, vascul ascélefimehioate and ot her denenti agpobgcl udi ng, due to HV

di sease, head tragﬁgLHParkinson's di sease, Huntkﬂﬁégn's di sease, Pick's

di sease, Creutzf WY Jakob di sease, or due to %ﬁe eti ol ogi es; novenent
di sorders incl udi RyrifiekiWederi asys.todyski nesi as, i ndamli ng fam |lial paroxysma
dyski nesi as, spasticities, Tourette's syndronme, Scott syndrone, PALSYS and
akineti.c-rigid syndrone; extra-pyram dal novenent disorders including

nedi cat i on- i nduced"PRABREPANZEA [§disapived in A ppitien Pighe plastiehwatenand thenduced

gar ki nigoni s FHSorblLttﬁ ssiocRtide, mgb h@mamgreﬁ;fﬂdé QiRd 2R uaégdhlféla.t TRe ie_@ﬁlmgeddac ut e
ystoni a, neuroleptic-induced acute  akathisia, neuroleptic-induced tardive
dyski nesi a aﬁﬂlmﬁ?@cﬁ @gﬁi %ﬂl‘i%ﬁa‘}f‘&eé aB%E'FBF‘é‘pe th @ﬁ'&rﬁfl”‘re’gdﬁé‘@ﬁi‘“{'}ﬁﬂ'ﬁi sorders and

wi t hdrawal sybifiedmater.cheni cal dependenci es and addi ctions including
dependenci es on, or addictions to, alcohol, heroin, cocaine,

benzodi azepi nes, psychoactive substances, nicotine, or phenobarbitol and
behavi oral addi ct {8y 9 j ction to ganbling; -133- ocular

di sord2® s including glaucoma and ischem c retinopat hyag/6@gésibiyve di sorders

i ncl udi ng those q@ﬁmﬁ@ﬁéh%9h0|’ ni cotine, and ot her psychgactive substances
and wi t hdrawal syn 4 dj ust ment di sorders including depressed nood,

anxi ety, m xed ankiastRatBtWiepsobdtedDymamid NoBel) st ur bance ofl7Zé@nduct, and

m xed di sturbance of conduct and nood; age-associ ated |eardghgg and nental

di sorders anorexia nervosa; apathy; attention-deficit (or other cognitive)

di sorders due to general nedical conditions including attention-deficit

di sordzy (ADD) annatitie b theWiteksbl 1915is mBlydeer aefehviljdcketdd & alased ADHD) and it's

recogni zed s l#?afx?n'}/urr)ne the%létlivieqri\g?et;i]e% i\e/:?u gé! th?orl]l[:; Qizﬁolgn%geivg lff\ref‘d added to the molten
base with mixing, using a Silverson fitted with a cutting head, unti! a smooth dispersion is
achieved. Maintaining the mixture at 45°C, the remaining Witepsol H15 is added to the
suspension which is sfirred o ensure a homogenous mix. The entire suspension is then
30 passed through a 250Im stainless steel screen and, with continuous stirring, allowed to
cool to 40°C. At a temperature of 38-40°C, 2.02g aliquots of the mixture are filled into
suitahle plastic moulds and the suppositoties allowed to cool to room temperature.

(viiy Pessary composition

35 mg/pessary
Active ingredient 250
Anhydrous Dextrose 380
Potato Starch 363

Magnesium Stearate 7

—



syndrone; pain; chronic pain; cyclothym c disorder; depression including
adol escent depression and m nor depression; fibronyal gia and other
somat of Qr m di orders i ncl udi ng somati zati on disorder di sorder;
pain d|§%9&@”10ﬁyﬁochondriaS|s body dysnor phic disordgﬁgﬂﬁﬁﬁgb@$% f enti at ed
somat of orm di sorder; and somat of orm NOS; incontinence including stress
i nconti nence; genuine stress incontinggge, and m xed incontinence; urinary
di sorders; prenmature ejaculation; inhalation disorders; intoxication
di sorders including al cohol addiction; mania; 1800Qrai ne headaches; obesity
i ncl udi ng reduci ng the wei ght of obese or overwei ght patients; oppositional
defiant disorder; peripheral neuropathy; diabetic neuropathy; post-herpetic
neural gic: pr enbhEhouaIng@siepR ate rﬁ"“éﬁ @‘@Fﬂi’éﬂd PRYSRlRS RePApIdvsREPIession syndr one
and | ate | ubehd replifiemixdesphori c di sorder; sl eep disorders including
nar col.epsy, insomia and enuresis; specific 'developnental di sorders;
selecéive serotoni n reupt ake |nh|b|t|on (SSRI') "poop out" syndronme; and TIC
di sorders i ncl udivi Transdermacomppiiionase. 4. Use of a conpound of claim 1, or
a pharmaceuti cal hywaGhrRiep! e salt thereof, fopgh preparation of a
medi canment for the treatnent of attention def|C|t yperactivity disorder,
urinary disordeﬁE?‘%Hﬁﬁ, pr emat ur e ejaculatioH,”Br fibronyalgia. 5. A
compound of cl ai Rydrogeltgicieidoser om t he fol | ow ng conpounds and their
pharnaceutically acceptable salts: 2-[(1-Oxy-pyridi
oxy) - phenyl - et hyl ] - nor phol i ne;  2-[ 2-(4-Fl uor o- phenoxy) - pyrid
- 3-yl oxynet hyl [Theractivh inbtedient and alcpipo! USP Ere getiedwighiydsoikyetipy edlidlose and

in

in-3-yl t h I id

0371 oxy) PREERING FBEHSEIFS 1 & oBoq aBas heB% 1 B

n- 3- yl oxy) - pheny |Al meferandel citex psréin efe incorpaggted By feferéree rirytheif 2ntjsety and fok - pyri di
n- 3-yl oxy) - ﬂ%m%k morpho Ii n e; 2-{[2-(4-Fluoro-phenoxy)-pyrid

i n-3-yl oxy] - p ehyl - met hyl } - mor phol i ne;

2- (2- Phenoxy- pyri di n- 3-yl oxynet hyl ) - nor phol i ne;

2-[2-(3, 4-Di fl uoro-phenoxy) - pyridi n- 3-yl oxynet hyl ] - nor.phol i ne;

2- [ 2- (4-Fl uor o- phenoxy) - pyri di n- 3-yl oxynmet hyl ] - mor phol i ne;
2-[{[2-(4-fluorophenoxy)pyrid in-3-yl]oxy}(phenyl)nmethyl]norpholine; -134-
2-[[(2-ethyl pyrid i n-3-yl)oxy](phenyl) nethyl] norpholine;

2-[[(2-methyl pyrid i n-3-yl) oxy] (p heny 1) met hyl] morpho lin e; 2-{ph
eny I[(2-p ropyl pyrid i n-3-yl)oxy] nethyl}norpholine;

2-{1-[ (2-et hoxypyri di n-3-yl)oxy] propyl } nor phol i ne;

2- [[(2-ethoxypyridin-3-y|)oxy] (phenyl ) net hyl ] nor phol i n e;



2-{1-[(2-et hoxypyridi n-3-yl ) oxy] et hyl } nor phol i ne;
2-{1-[(2-ethoxypyridin-3-yl)oxy]-3-nethyl butyl } nmor phol i ne;

2-[[(2- cyclopropylpyrld |n 3-yl)oxy] (ph a ny I)nethyl] nmo rp hol i ne;

2-{2-cycl ohexyl - 1-[ (2- et hoxypyri di n- 3-yl ) oxy] et hyl ) norpholine; 2-[[ (2-m
et hoxypyrid i n-3-yl)oxy] (pheny |) nmethy I] morph of i ne; 2-{

1-[ (2- et hoxypyri di n- 3-yl ) oxy] pentyl } mor pholine;  2-[[(2-isopropyl pyrid
n-3-yl)oxy] (ph enyl)methyl]norp hol i #&- 2-[[(2-isob uty(py ridi n-3-y
) oxy](phen yl) meth yl]nmorph o | i ne;

2-{1-[(2-et ridin-3-yl)oxy]-2-nmethyl propyl } nor phol i ne;
2-{1-[(2-ethoxypyridin-3-yl)oxy]butyl }nmor phol i ne;

2-[{(2- (cyclopropylnethoxy)pyridin 3-yl ] oxy) (phenyl)nmethyl]rmorp hol i n e;
2-{1-[(2-ethoxypyridin fyI)oxy - 2- phenyl et hyl } nor phol i ne; and enanti oners
and di ast er éone gC@FWWH%Oﬁp 'ng compounds. 6. A conpound of claim!l

sel ected fromthe follow ng conpgundsxand their pharnmaceutically acceptable

salts: (S)-2-[((S)-1-Oxy-pyridi-n- oxy) - phenyl - net hyl ] - nor phol i ne;
(S)-2-[2-(4-Fl uoro- phenoxy) - pyrid i|n- 3-yl oxynet hyl | - nor pholine; (S)-2-]
(S)-P h enyl-(pyrid i n-3-y foxy): hyl ] -norpholine; (S)-2-[(S)-(2-B
romo-pyrid i n-3-yloxy)-phenyl - - nor phol i ne;
(S)-2-[(S)-Phenyl -(2-p-to lyl-pytid i 3-yhpxy)-neth yl]-norphol i ne;
(S)-2-{(S)-[2-(4-Fl uoro-phenoxy) -
i n- 3-yl oxy] - phenyl - net hyl } - nor phol i ne;
(R) - 2- ( 2- Phenoxyoryihkehadedicylly axaeplbl YA thdredt peteinne; (S)-2-[2-(3, 4-Difl
uor o- phenoxy) - pyﬁ%q%n 3-yloxynmet hyl]-norpholine; (2 R-2-[2-(4-F 1 uo ro-p
h enoxy)-pyrid i ' yl oxymethyl]-mo rp holine; (2 S)-2-[(S)-{[2-(4-f lu o
rophe noxy) pyri a!S|PYWVBOP§W']36¥<§LP€*MBC§W§NC)“emfé@fhyll'l’-]sﬂﬂ%ntﬁ'ipdmﬁqentiseﬁelect@Q S)-2-]
E g)s) [ 2( [2( g hx[/l( rz)yr I ?lrom h@te?uo%die) ngéda ¢ cﬂbahk?lnwe)mﬂ nes- byénﬂengt;mcg £ ERbalkdhye;

me in
S)-2-{(9S) - phenyl [(2&%@ ‘%f A ¢ %(%L‘i/‘gy?"’%‘ﬂx %Yg]*ﬁ % r%n? ’ﬁr@'%éﬂy’
(29)-2-{1-[(2-et ho@*@yﬁkmynﬁsarxll §C‘d'5ey§5§ﬁ-6p§"1iv} ﬁrﬁph’b&rlﬁ@e (Cl‘(zRS@)C@eFIBE)
(2-eth oxypyrid lnc%cxél?ﬁsy]c (CQRIARHR), TERRYY, lnERinialy Bohe brbviis orkiBst - 2 L

S)-1-((2-eth di n-
(595 (151 (5 &t horyirvalsiyighdyd L RHE Ry B TP RRH £ et o

(29)-2-[(9)-[(2- CyC“?%raﬂ%'*qlﬁsm'Oa’leQ-oﬂbﬂ‘wyﬁubﬂw prebtyitidayiphol i ne;
heterocycle, OH, halo, -CFs, -CHF, -CH,F, -OCFs, -OCHF;, -OCH,F, -O(CH).CFs, -

CN, -CONH,, -CON({H)C,-Csalkyl, -CON{C,-Cgalkyl),, hydroxy-C-Csalkyl, ~8CF3;, C;-
Cy alkylSO,, -C4-C, alkyl-5-C4-C, alkyl, C4-C,4 alkyl-S-, -C4-C, alkyINR'R", and NR'R”;
X is heterocycle, aryl, C,-Cg alkyl, C,-Cgalkenyl, Cs-Cgseycloalkenyl, benzofused bicyclic,
-C4-Cq cycloalkyl, -(CH;),C3-Csq cycloalkyl, -C5-Cq fused cycloalkyl, H, -SCF3,
hydroxy-C-Cs alkyl, C{-Csalkoxy, -C,-Cealkyl, -(CH,),S-C4-Cealkyl, or
-(CH2),50,-C,-Cgalkyl, wherein each of the groups is optionally substituted with one

or more substituents independently selected from -C,-Cy alkyl, Cs-Cgcycloalkyl,
C.-Cs alkoxy, aryl, heterocycle, OH, halo, -CF,, -CHF,, -CH,F, -OCF3, -OCHF,, -
QCH;F, -O{CH,),CF3, -CN, -CONH,, -CON(H)C,-Cgalkyl, -CON(C,-Cealkyl)s,
hydroxy-Cq-Cealkyl, -SCF,, C4-CealkylS0O,, -C4-Caalkyl-S-Cy-Cialkyl, C1-Cialkyl-S-, -
C4-ChalkyINR'R", and NR'R™;

R’ and R" are independently C4-Cgalkyl or H;

nis 1to5;

* denotes a first chiral center; and

@ denotes a second chiral center.



(25)-2-{(1 S)-2-cycl ohexyl -1 -[(2-ethoxypyridin-3-yl)oxy]ethyl}norpholine;
(2 S)-2-1 (S) -[(2-nmethoxypyrid in-3-yl)oxy] (p henyl) nmet h yl] norpholine;
(2S)-2-{(1 S)-1-[(2-ethoxypyridin-3-yl)oxy] pentyl }norpholi ne;
(2S)-2-[(S)-[(2-isopropyl pyridin-3-yl)oxy] (phenyl)nethyl] norpholine;
(25)-2-[(S)-[(2-isobutyl pyrid in-3-yl)oxy] (phenyl)nethyl ] norphol ine;
(2S)-2-{1-[ (2-et hoxypyridi n-3-yl)oxy] - 2-net hyl propyl } nmor pholine; (25-2-{(1
S)-1-[ (2-ethoxypyridin-3-yl)oxy] butyl }-td phol i ne;
(2S)-2-1(S)-{[2-(cycl opropyl net hoxy) pyrid

i n- 3-yl ] oxy¥( phefyharmedehtcal qemppditioh iceraprising a compound or a pharmaceutically acceptable

(29) - 2- (( 1Saitkndréo? a£deRReey@ifi 16l hitr SAprhhnRXMtE g mlapamb 84rher! } mor phol i ne;  and
enanti onmers and di astereoners of the preceding conpounds. 7. The conpound of

claiml that is (S)-2-[(S)-Phenyl-(pyridin-3-yloxy)-nmethyl]-norpholine or a
phar maceut i éal | yUsecf e poeradsiuad effllaims her e ofiarmaceutitialy ascenirblerad!t tiereof, Borthel that i s

(29)-2-{1-[ 6@?§5tﬁﬁ%ﬁ’m&di&h@nﬁor¥ﬁét@é}fﬂen?’of aRbRY & ebidtibABEIRRL oRRhOErod
phar maceuti cal |

acce tabl e salt thereof. 9. The conpoung of clgiml1 that is

(29) - 2- { ( 15555e ST A RIRGHDP Al ncten e Apf0de ORISR oy POMBTRRBS P or a

phar maceut i d¢athyyicdscrdesalshessial neurtobie preiafeurotic depression, melancholic depression
including anorexia, weight loss, insomnia, early morning waking or psychomotor retardation;
atypical depression (or reactive depression) including increased appetite, hypersomnia,
psychomoter agitation or irritability, seasonal affective disorder and pediatric depression; bipolar
disorders or manic depression, including bipolar | disorder, bipolar Il disorder and cyclothymic
disorder; conduct disorder; disruptive behavior disorder; behavioral disturbances associated with
mental retardation, autistic disorder, and conduct disorder; anxiety disorders such as panic
disorder with or without agoraphobia, agoraphobia without history of panic disorder, specific
phobias, for example, specific animal phobias, social anxiety, social phobia (including social
anxiety disorder), obsessive-compulsive disorder and related spectrum disorders, siress
disorders inciuding post-traumatic stress disorder, acute stress disorder and chronic stress
disorder, and generalized anxiety disorders; borderline personality disorder; schizophrenia and
other psychotic disorders, for example, schizophreniform disorders, schizoaffective disorders,
delusional disorders, brief psychotic disorders, shared psychotic disorders, psychotic disorders
with delusions or hailucinations, psychotic episodes of anxiety, anxiety associated with psychosis,
psychotic mood disorders including severe major depressive disorder; mood disorders associated
with psychotic disorders inciuding acute mania and depression associated with bipolar disorder;
mood disorders associated with schizophrenia; delirium, dementia, and amnestic and other
coghitive or neurodegenerafive disorders, including Parkinson's disease (PD), Huntington’s
disease (HD), Alzheimer's disease, senile dementia, dementia of the Alzheimer's type, memory
disorders, loss of executive function, vascular dementia, and other dementias, including, due to
HIV disease, head trauma, Parkinson's disease, Huntington's disease, Pick's disease,
Creutzfeldt-Jakob disease, or due to multiple etivlogies; movement disorders including akinesias,
dyskinesias, including familial paroxysmal dyskinesias, spasticities, Tourette’s syndrome, Scott
syndrome, PALSYS and akinetic-rigid syndrome; extra-pyramidal movement disorders including
medication-induced movement disorders, including, neuroleptic-induced Parkinsonism,
neuroleptic malignant syndrome, neurcleptic-induced acute dystenia, neuroleptic-induced acute
akathisia, neuroleptic-induced tardive dyskinesia and medication-induced postural tremour;
addictive disorders and withdrawal syndrome, chemical dependencies and addictions including
dependencies on, or addictions to, alcohal, heroin, cocaine, benzodiazepines, psychoactive

substances, nicotine, or phenobarbitol and behavioral addictions including addiction to gambling;
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ocular disorders including glaucoma and ischemic retinopathy; addictive disorders including those
due to alcohol, nicotine, and other psychoactive substances and withdrawal syndrome,
adjustment disorders including depressed mood, anxiety, mixed anxiety and depressed mood,
disturbance of conduct, and mixed disturbance of conduct and mood; age-associated learning
and mental disorders anorexia nervosa; apathy; attention-deficit (or other cognitive) disorders due
to general medical conditions including attention-deficit disorder (ADD) and attention-deficit
hyperactivity disorder (ADHD) and it's recognized sub-types; bulimia nervosa; chronic fatigue
syndrome; pain; chronic pain; cyclothymic disorder; depression including adolescent depressicn
and minor depression; fibromyalgia and other somatoform disorders including somatization
disorder; conversion disorder; pain disorder; hypochondriasis; body dysmeorphic disorder,
undifferentiated somatoform disorder; and somateform NOS; incontinence including stress
incontinence; genuine stress incontinence; and mixed incontinence; urinary disorders; premature
gjaculation; inhalation disorders; intoxication disorders including alcohel addiction; mania,
migraine headaches; obesity including reducing the weight of cbese or overweight patients;
oppositional defiant disorder; peripheral neuropathy; diabetic neuropathy, post-herpetic neuralgic;
premenstrual dysphoric disorder including premenstrual syndrome and late luteal phase
dysphoric disorder; sleep discrders including narcolepsy, insomnia and enuresis; specific
developmental disorders; selective serotonin reuptake inhibiticn {(SSRI) "poop oui” syhdrome; and
TIC disorders including Tourette's Dis_ease.

4. Use of a compound of claim 1, or a pharmaceutically acceptable salt thereof, for the
preparation of a medicament for the treatment of attention deficit hyperactivity disorder, urinary
disorders, pain, premature ejaculation, or fibromyalgia,

5. A compound of claim 1 selected from the following compounds and their

pharmaceutically acceptable salts:
2-[(1-Oxy-pyridin-2-yloxy}-phenyl-methyl}-marpholine;
2-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxymethyl]-morpholine;
2-{[2-(4-Fluoro-phenyl}-pyridin-3-yloxy]-phenyl-methyl}-morpholine;
2-[Phenyl-(pyridin-3-yloxy)-methyl]-morphaline;
2-{{2-Bromo-pyridin-3-yloxy)-phenyl-methyl]-morpholine;
2-[Phenyl-{2-p-tolyl-pyridin-3-yloxy)-methyl]-morpholine;
2-{[2~(4-Fluoro-phenoxy)-pyridin-3-yloxyl-phenyi-methy!}-morpholine;
2-(2-Phenoxy-pyridin-3-yloxymethyl)-morpholine;
2-[2-(3,4-Difluoro-phenoxy)}-pyridin-3-yloxymethyl]-morpholine;
2-[2-(4-Fluoro-phencxy)-pyridin-3-yloxymethylj-morpholine;
2-[{[2-(4-flucrophenoxy)pyridin-3-yiloxy} phenyl)methyllmorpholine;



8.
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2-[[{2-ethylpyridin-3-yoxyl(phenylimethyllmorpholine;
2-{[(2-methylpyridin-3-yloxyl(phenylimethyllmorpholine;
2-{phenyl[{2-propylpyridin-3-yloxylmethyl}morpholine;
2-{1-[{2-ethoxypyridin-3-yloxylpropylimorpholine;
2-[[(2-ethoxypyridin-3-yloxyl{phenyl)methyllmorpholine;
2-{1-[(2-ethoxypyridin-3-yl)oxylethyl}morpholine;
2-{1-{(2-ethoxypyridin-3-yl)oxy}-3-methylbutyllmorpholine;
2-[[{2-cyclopropyipyridin-3-yl)oxyl{phenyimethylimorpholine;
2-{2-cyclohexyl-1-[(2-ethoxypyridin-3-yljoxy]ethylimorpholine;
2-{[(2-methoxypyridin-3-yloxyl(phenylimethyljmorpholine;
2-{1-[(2-ethoxypyridin-3-yl}oxy]pentyl}morpholine;
2-{[(2-isopropylpyridin-3-ylioxy]{phenylmethyllmorpholine;
2-[[(2-isobutylpyridin-3-yloxy](phenyiymethylmorpholine;
2-{1-1{2-ethoxypyridin-3-yi)oxy]-2-methylpropyllmorpholine;
2-{1-{(2-ethoxypyridin-3-yl)oxy]butyljmorpholine;
2-{{[2-(cyclopropylmethoxy)pyridin-3-ylloxy}{phenyl)methyllmerpholine;
2-{1-{{2-ethoxypyridin-3-yl)oxy]-2-phenylethylymorpholine; and
enantiomers and diastereomers of the preceding compounds.

A compound of claim 1 selected from the following compounds and their

pharmaceutically acceptable salts:

(S)-2-[{{8)-1-Oxy-pyridin-2-yloxy)-phenyl-methyl]-morpholine;
{5)-2-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxymethyi]-morpholineg;
(8)-2-[(8)-Phenyl-(pyridin-3-yloxy)-methyl}-morpholine;
(8)-2-[(8)-(2-Bromo-pyridin-3-yloxy)-phenyl-methyl]-morpholine;
{S)-2-[(S)-Pheny!-(2-p-tolyl-pyridin-3-yloxy}-methylj}-morpholine;
{S)-2-{(S)-[2-(4-Flucro-phenoxy)-pyridin-3-yioxy]-phenyl-methyl}-morpholine;
(R)-2-(2-Phenoxy-pyridin-3-yloxymethyl)-morpholine;
(8)-2-{2-(3,4-Difluoro-phenoxy)-pyridin-3-yloxymethyll-morpholine;
(2R)-2-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxymethyl]-morpholine;
(28)-2-[(5)-{[2-(4-fluorophenoxy)pyridin-3-yljoxy}{phenylymethylimorpholine;
(28)-2-[(S)-[(2-ethylpyridin-3-yhoxyl(pheny!)methyljmorpholine;
{28)-2-[(8)-{(2-methylpyridin-3-yloxy](phenyi)methylmorpholine;
(28)-2-{(S)-phenyl[(2-propylpyridin-3-yljoxylmethylimorpholine;
(28)-2-{1-](2-ethoxypyridin-3-yhoxy]propylimorpholine;
(28)-2-[(8)-[(2-ethoxypyridin-3-yhoxyl(phenyl)methyllmorpholine;
(28)-2-{(18)-1-[(2-ethoxypyridin-3-y)oxylethylimorpholine;
(28)-2-{1-[(2-ethoxypyridin-3-yljoxy]-3-methylbutyl}morpholine;
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(28)-2-[(8){(2-cyclopropylpyridin-3-yDoxy}phenyl)methyllmorpholine;
(25}-2-{{18)-2-cyclohexyl-1-[(2-ethoxypyridin-3-yl)oxylethyl}morpholine;
{(25)-2-{(S){(2-methoxypyridin-3-yl)oxy](phenyl)methyl]lmorpholine;
{28)-2-{(1S)-1-[(2-ethoxypyridin-3-yljoxylpentyl}morpholine;
(25)-2-[(S)}{(2-isopropylpyridin-3-yhoxy](phenyl)methyl]morpholine;
{25)-2-[(S)-[(2-isobutyipyridin-3-yhoxyl{pheny!)methyllmorpholine;
(28)-2-{1-[(2-ethoxypyridin-3-yl)oxy]-2-methylpropyl}morpholine;
(28)-2-{(15)-1-[(2-ethoxypyridin-3-ylyoxy]butyl}morpholine;
{28)-2-[(S)-{[2-(cyclopropylmethoxy)pyridin-3-ylloxyHphenyl)methyllmorpholine;
(28)-2-{{15)-1-[(2-ethoxypyridin-3-yl)oxy]-2-phenylethyl}morphcline; and
ehantiomers and diastereomers of the preceding compounds.

7. The compound of claim 1 that is (S)-2-(S)-Phenyl-(pyridin-3-yloxy)-methyl]-morpholiine or a
pharmaceutically acceptable salt thereof.

8. The compound of claim 1 that is (25)-2-{1-[(2-ethoxypyridin-3-yl)oxy]-3-
methylbutyllmorpholine or a pharmaceutically acceptable salt thereof.

9. The compound of claim 1 that is (28)-2-{(18)-1-[(2-ethoxypyridin-3-yhoxy]-2-
phenylethylimorpheline or a pharmaceutically acceptable salt thereof.



