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have a variety of nervous systemeffects as
neurotransmtters. These nobnoam nes are taken up by
neurons after being rel eased Tnto the synaptic cleft.
Nor epi nephrine and serotonin are taken up fromthe
synaptic cl eft byMORRHOLINESEREDYNDS nor epi nephri ne and
serotonin transporters. 10 Drugs that inhibit the .

nor epi nephri ne BAGKGROUNDOF THE MVENTIONS have

been used to treat a variety of nervous system )
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depression, generalised anxiety disorder, fibromyalgia, and pain.

SUMMARY OF THE INVENTION

This invention relates to novel morpholine compounds which inhibit

monoamine re-uptake, to processes for their preparation,” to

- pharmaceutical compositions containing them and to their use in
medicine.
The compounds of the invention exhibit activity as both serotonin
and noradrenaline re-uptake inhibitors and therefore have utility in a
variety of therapeutic areas. For example, the compounds of the ihvention
are of use in the treatment of disorders in which the regulation of
monoamine transporter function is implicated; more particularly disorders
in which inhibition of re-uptake of serotonin or noradrenaline is implicated;



and especially disorders in which inhibition of
reupt ake of both serotonin and noradrenaline is

wonpisitosmed, such as urinary incontinence. AcceCUilBzH0$/an1154
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a first aspect, the invention provides a use of a
conpound of Forrmula I, as defined belowin Int egers 1
to 10. 5 Integer 1: Use of a?eorrpound of Formul a
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CONHRBD- &ad Kiptonmyalgiad and Yhecompaiukglof Formula (1) is:

Cl- 4al koxy- Cl- 6al kyl, ,Cl_4al koxy- Cl- 4al koxy, SCF3,

G - 6al kyl -S02-, C i R'4al’ kyl - S-Ci - 4al kyl ,

G - 4al kyl - S, Cl- 4al {yl NRi OR' and NR10R11 20 each R3

i s independently sefectyed from C1-6al kyl, Cl1-6al koxy,
OH, hal o, CF3i 3,

F2, O(CH2)yCF3i ON, CONH2,

CON( H) C1- 6al kyl , 6 & hydr oxy- G - 6al kyl ,
G - 4al koxy- G - 6al kyl ,” C1_4al ko 48RRoxy,  SCF3,
Cl_6al kyl SC2, C1.4al kyl - SR®1- 4al kyy) Cl-Aal kyl - S-,

Cl-4al kyl NR OR* and NR1OR11; 25™ is, an integer

between 0 and 4, wherein when n is 2, lthe two R3

groups together with the phenyl ring to which they

ar andpharhaceutizally epdés esterinariheacespiaiie derivatives tharegf,
n‘grl sing a phenyl group fused to a 5- or 6- nenbered

caYV 8@ i ¢ group, or a phenyl group fused to a 5- or

6 MDSZH(&/C%G%M PCT/ | B2005/ 001154 3
R? is aryl, het, (CHa).aryl or R®, wherein each of the aryl, het and R*

groups is optionally substituted by at least one substituent independently
selected from Ciealkyl, Cisalkoxy, OH, halo, CFs, OCFs, OCHF»,
O(CHz),CF3, CN, CONH,, CON(H)C1.calkyl, CON(C.calkyl)z, hydroxy-Ci.
salkyl, C1.4alkoxy-Cy.calkyl, C1.salkoxy-Ci.salkoxy, SCF3, C1.ealkyl-SO2-, Ci-
(alkyl-S-C.qalkyl, C1.salkyl-S-, C14alkyINR™R"" and NR'R"";

20 each R®is independently selected from Ci.galkyl, Cs.salkoxy, OH, halo,

" CFa, OCFa, OCHF,, O(CHy),CFs, CN, CONH,, CON(H)C1.¢alkyl, CON(Cx.
galkyl)s, hydroxy-Ci.galkyl, Ci.4alkoxy-Ci.ealkyl, Ci.salkoxy-Cs.4alkoxy,
SCFs, Cs.5alkylSOs, Cr.salkyl-S-Cy.4alkyl, Cy.salkyl-S-, Cr.salkyINR™R'" and
NR10R11

25 nis an integer between 0 and 4, wherein when n is 2, the two R3 groups

together with the pheny! ring to which they are attached may represent a
benzofused bicyclic ring comprising a phenyl group fused to a 5- or 6-
membered carbocyclic group, or a phenyl group fused to a 5- or 6-



menber ed heterocyclic group containing at |east one N

O or S heteroatom R4 is a phenyl group fused to a 5-
wono@/woeiwber ed carbocyclic group, or a phenyl PgTaBI05/001154

fused to a 5- or 6-nenbered heterocyclic group

containing 5 at |east one N, O or S heteroatom RI10
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5 a phepyhgrebpriuaet & arpcyrd-memberas ewhoayelic group, or a

5?%5WVE5E%%&?S§3% P Tictiba il hRbkls iap Bafining
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6alvkr¢|h)l::2>ntamsl ladnlelgas(f:bn@amk@l or S:heﬂabbtom qutigradliyyfused to a 5-
Cl. 4 oxy-Cl. 4a SCF3, Cl. 6al kyl,- -,
o BRgmbered CabRIClc Growgi R4 $80%) dra) &y Pebarembered

angbt gk wﬁé | dneLRE aﬁlea@?SRQfN Q)%?@ﬁé’t@?oé?l@ﬁ?r di ng

to I nteger 3, ereln phenyl, pyridinyl of
tmrzwmieel whethaitn eadhe of t mompaamgd , pyis di nyhohnd  2-[(2-
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&1 63' khﬁltegqél?]a Qﬂ%é‘@%& CO@\?M' ga(@kﬁglt@@ﬁ%ger GChhrein R is

CClHI(Cl 6al kyl)2 30 hydroxy Cl 6al kyl,
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conpound according to |nteger 4,wherein S Y—I
20\\sulmtibierd sindepeadenty, selsctesh from Cy-ealkyl, C1 ealkoxy, 0 halo,

CF3, OCF3, OCHF,, O(CH.),CFs, CN, CONH,, CON(H)C;.salkyl, CON(C:.
galkyl)s, hydroxy-Ciealkyl, Ci.4alkoxy-Ciealkyl, Ci.4alkoxy-Cs.4alkoxy,
SCF3, Ci.6alkyl-SOs-, Ci.salkyl-S-Cyalkyl, Cisalkyl-S-, CysalkyINRR"
and NR'R".
25 Integer 4: Use of a compound according to Integer 3,wherein R? is
- phenyl, pyridinyl or thiazole, wherein each of the phenyl, pyridinyl and ‘
thiazole groups is optionally substituted by at least one substituent
independently selected from C,.salkyl, Cisalkoxy, OH, halo, CF;, OCFs3,
OCHFz, O(CHg),CF3, CN, CONH., CON(H)Ci.ealkyl, CON(C1.salkyl)z,
30 hydroxy-Ciealkyl, Cisalkoxy-Ci.calkyl, Cisalkoxy-Cialkoxy, SCFs Ci.
salkyl-SO.-, Cisalkyl-S-Cyqalkyl, Ci.salkyl-S-, CialkyINRR' and
NR1OR”. :
Integer 5: Use of a compound according to Integer 4,wherein R? is
phenyl.



I nteger 6: Use of a conpound according to any of

Integers 1 to 5, wherein the optional substituents
wobaoosRBsmne sel ected from Cl_6al kyl, Cl_ 6al kegy/jB1bE/001154

hal o, CF3, OCF3, OCHF2, CN and Cl. 4al koxy- Cl. 6al kyl .

Integer 7: Use of a conpound according to any of

Integers 1 to 6, 5 wherein ¢hch R3 is independently

sel ect drteigen: Cisesal a;pommurshamgdmgm any, &f dntegers 1 to 5,

2 Cl.. 4al.k

ol ot SR I ol o

MEMI}hOH‘%I@r@:@UWGCHFB}CN%mdesemIk@(yb@ﬂZalkylsed
blcy crin nprising a phenyl group fused 5
or 6dmsint®ed§d? déseactgcqqrap@uramaccwrw B?héHyIOf dntegprs 1 to 6,

t Q

comsrely rgL AT oAy SISt HRRY Bos1gl iationy, OH

8 hél@eCFS, OCFOOHRE), O andiCigalkoxy+C aetkyl, 7o, wmenen is 2, the

eac is indep endent |y sel ect ed from Cl
RE%{ UpE¥paehEn Witrihe PheRy, Miegtp SVTER 3By are attached

%‘7&Fﬁ%%ﬁg?%%”éér”sga%mﬁgr"gf"ﬁ‘rgeﬁ%rﬂbﬁ%gﬁ a Phé&RTBRIF fused

i rtde@sn@er@menﬂﬁéreatoaebcﬁmm gioamlm phéﬂl)ﬂ?@bhpx‘ysed}d) a 5-
OCF3, OCHF2, CN and 3al kci ¥ Cl. Sa]hk%. s
1o| mregénemer%géweierogyeuﬁr&m %@quqe’f gasthpngs N, L or
nﬁ&%g(; to 9, whereinnis 1, 2 or 3. 20 Integer
€ Of a conpound according to Integer 10, wherein
n is 2|ncnegea‘8A(tsmoﬁammgmmdsmnmdmgstpdnteger 7; mherein each

i nvention, rOVI ed of tre of
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Fornul'a | as defined in any of Integers 1 to 11, the

pr ocess Iritegent0:rigse of Regoripqundckaeeqrdmato-any of iniegers 1 to 9,
30 ormul a. VI Ig:?ré/\o 2005/ 105100 PCT/1B2005/001154 5
I .

ROWNEERHN 1B G
20 Integer 11: Use of a compound according to Integer 10, wherein n
is 2 or 3.

According to a second aspect of the invention, there is provided a
method of treatment of urinary disorders, pain, premature ejaculation,
ADHD or fibromyalgia, which comprises administering a therapeutically

25 effective amount of a compound of Formula | as defined in any of Integers
- 1 to 11 to a mammalian patient in need of such treatment.

According to a third aspect of the invention, there is provided a
process for the preparation of a compound of Formula | as defined in any
of Integers 1 to 11, the process including either (i) reacting a compound of

30 formula VI



wherein PGis a suitable protecting group, with a

phenol conpound of fornula (R3)nPhCH under suitable
woaoditsons, foll owed by deprotection as neceBeamB2009001154

5 (ii) cyclising a compound of formula XVIl: (R3)n O

R2 HOHN O XVl d | to provide a conmpound of formula

XVIIT (RA)n & OR2 O LNHSXVIII O followed by

removal of the carbonyl oxygeng=O fromthe

nor phol i none 10 group. Accordijng to a fourth aspect

of the invention, there j a conpound of

Formula la: RS O'") Rs|ON | R R Re la WO

2005/ 105100 PCT/ |1 B2005/ 6 and pharnmaceutically

and/ or veterinarily acceptfabl e derivatives thereof,

wherein: Rl, R2, R4, R10, 1, y, z, aryl and het are

as defi ned above in any of Int %rs 1to 10 in

respect of Fornmula I; R5 is Cl.6al kyl, Cl.6al koxy,

h 25 nol compound of

halforoT B 4 oA 4za'%oxy HAcE, ih & phenol comp:

Cﬁonauma?)mulumbey sufiable, cmltlor@aﬁ«qumy deprotection as

Cl 4al kél -S— Cl. 4al kyl or Cl-4alkyl-S-; and R6, R7, and

i ndependent |y sel ected from H, CL. 6al kyl,

5C1(1l) cficdts K@‘dccﬁﬂ‘io@nd@%rr@ﬁ@(Vl@CHFZ Q(CH2) YCF3, CN,
hydr oxy- d™- 6al k R3)

@fﬁ

XVl

Cl

to provide a compound of formula XVIII
(R%),

XVIi o)
followed by removal of the carbonyl oxygen (=O) from the morpholinone
10 group.
According to a fourth aspect of the invention, there is provided a

compound of Formula la:



10 4al koxy- Cl-6al kyl, Cl.4al koxy- Cl1-4al koxy, SCF3,
Cl- 6al kyl - S02-, Ci-4al kyl -S- C1. 4al kyl or

WCRoskabkyh- S-; or two of R6, R, or R8 togethePCMBIN05/001154
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the phenyl ring to which they are attached may
represent a benzofused bicyclgc ring conprising a

Eﬁﬂﬁ’“%'?“aac%sﬁw%g?ﬂ?%%%sf'ﬁéff;@ﬁ%%@g GARPARYE threot,

6wmrﬁ§mred het erocyclic group containing at |east one -
or S heterpatom Provided that at |east one

of
RB‘ , , RS btz andehetare @ﬁb@%ﬁlmtagow inrany of

W, = 5, 5o

CR®4i8! Koxatkgl] . Gaddioxy, r%wol GFE}JIOG)BJ ODbiFe @(mrsa ,G®, CN,

cby@%r;&gfﬁgea%e,ﬁzﬁﬁg I r)](?/ 4Sa%p§)l ec/t ed C}l}sgﬁ@b C.
C 1
S0 oo o s

d aim‘ m afeoeaoh iRHepsnderftiynselected frem (M, eGe,mlhg C.

parﬁ&wa FB 5 208, Bthba PGS, K1 LBidipR Taepion, C-.
BB, O, S oS08, € s
smab,atkghpnﬁn@wkyhﬁ- also include the nore |i m ted _

S LALER B, % A ing R R L 04 e
e@ﬂﬁ@h@&%é{/ hrbBFé’s%nt 2 Béﬁiéfd%’d %IWW coﬁﬁﬁi@l EQphenyl

to the four aspect of the invent’ion erein:

H;grtmp fesashtmal5- api-memberedscarboryclicegronp, af a p,la@wl group

oHsdh o8 bt - webeTelTiesc BRI g st thge Qg 8svone .
P@’bl’@ﬂ%&éf&i&#ﬁ4 7 R5 is Cl.6al kyl, Cl.6al koxy, OCF3
or_ OCHF2; and R$, and RB arg. each i ndependent |y

s&revided thabﬁﬁlﬁﬁ%\trﬁn%@iB R'sge & fis ®okKlanpl e conpounds
:Mnflg'n?llég;%r%ﬁf gggﬁ)fdgﬁgﬁtsf S odPhSSdpect lof HHE invention, R® is
:2@1(65"@‘1'@1[&“&7)@; halsy SFg PO ( QIGHTSY, DR bh T L akoryQijsalkkyl.
2. [ ( 4- dni fortbep.avabodimantenByy R pABAYR) A HgaghdRdaRsndently
2RI e PBARIREk JHReRER Fgirery e, B3 &7
| @ 4alidxyr@;calkyl. Of course, the invention specifically mcludes
éc[o(rréllpc?uhnldosIr %hlchn?}ar\}gxmh%nm?t)&é) SQF r?ip Xl )cr)]? H@y éngean J in the
2-drb8sGiRb PePagraph BBHSARS\RIt P WPREH B ok BF A |7 A1 R®
as defined in this paragraph.

- Still further embodiments of the fourth aspect of the invention
include compounds where R' is H. Again, such ~compounds may also
include the more limited definitions of R® and/or R®, R’ and Rg as defined
in the preceding two paragraphs.

In yet further embodiments, there is provided a cdrﬁpound
according to the fourth aspect of the invention, wherein:

R'is H;

R? is phenyl, optionally substituted by at least one substituent
selected from Ci.salkyl, C1.salkoxy, OH, halo, CF3, OCF3, OCHF,and CN;
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2-[ (3-chl or o- 2- et hoxyphenoxy) ( phenyl ) net hyl ] nor phol i ne
WO 2005/105100 PCT/IB2005/001154

2-[(4-chl oro-2-fl uorophenoxy) (phenyl ) net hyl ] nor phol i ne

;o 2-1(2, 3- d|f|uorophenoxy)(ghenyl)nethyl]nnrphol|ne

’2[(42%14 r yI I'] mor phol i ne
; [ 'g d'|6%fl{irfg r?r?eno y%enmmfhy nor phol i ne;
%5 FI‘:I R’, and R® are each independently selected from H and halo.
3- 2-fl h
L CSpe%rn‘loc examgloer g(g)msgl??l(gg \(/\Ptpnﬁwn%e) SCO YA I?ayoil {ﬁ% f%la?tlhl ansepect
2 c[f(tﬁe Weﬂ'ﬁBn/fnéluél@r ophenoxy) (phenyl ) et hyl ] nor phol i ne
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2-[[4-chloro-2-(trifluoronet oxy? phenoxy] (phenyl ) met hy
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;2 5- ch%rg 2- [rr?ordplhyllrl\J O2|rylf)p err]ﬁ/ﬁme(tﬁoxy?lgel)lzr{)%tltﬁ .1 mor pho
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0

B e A

Bﬂmmdmﬁwphewmeﬁwwmmmﬁeopheny| ) met hyl ] m
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o L T R
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2-[(3-chlorophenoxy)(phenyl)methyl]morpholine;
2-[(2-chloro-3,5-difluorophenoxy)(phenyl)methyljmorpholine;
2-[(4-chloro-2-methoxyphenoxy)(4-fluorophenyl)methyljmorpholine;
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2-[ (3-chl or o- 2- et hoxyphenoxy) (pyri di n-2-yl ) net hyl ] norp
waabisnes100 PCT/IB2005/001154
2-[ (2, 4-di chl or ophenoxy) (pyri di n-2-yl ) met hyl ] nor phol i n
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I oro-2-neth OXK enox% | uor ophenyl ) met hyl ] m
en

or phol 5n{émorphol|n-2 yi(phenyl)methyljoxy}isoquinoline;
20051 189 TR BRI EH RS (BT ARIRER I Re; O
- [ (3- ehj[mospholireL- Yy présyimiethyidenslinotindty | ] mor phol i ne
2 [(2- awn(&ﬁodiﬂuewqpbeaph@(ﬁaﬂymm@ﬁyl)WW?’HBPB’P%| i ne
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R | NOO(R3)n R 1:> 10 | b or a pharnmaceutically

acceptabl e salt thereof; wherein: both of the carbons
woderstiofioed with a "*" are of the S confornati 8aT/iBHd5/001154

is Hor Cl _6alkyl; R2 is phenyl or pyridinyl that is

optionally substituted by one to three 15

substituents independently sePected from Cl1_6al kyl,

Cl. 6al RQ@‘crf\I&d) -2- maﬂmlpkf@ﬁaxymﬁmylmiﬁyl]morpﬁdﬂnen i's
an int r d d |

el et SACPRRICE T heraRhena) (e wﬁf}ewm'hsﬁﬁﬁl“ Sors)
OCF3, %Cﬁum%tz ﬁ%hﬁﬁh@ﬁ@k&} (kﬂfb@ Gwﬁ@ﬁ#@d i's

not 2- - et hox oxy)(phen phol i ne.
I n cerﬂd(ﬁacblnmyﬂrme’thlyh)f'@fnoay p m@rmw@et b, R2

5 hr oo SR ERPIRATLRRAEIRARREYT) @éﬁyﬁhoﬁwe '
f1uorop. [edlheéfrbazwthwkypr@ndm Eﬁéuyl)rﬁﬁthwnmﬁmm and

chl oro, , N-propyl

ON, an@- [FZt(dI&Joﬂorrierﬂw@cméirﬂmabemnﬂ@@myan@@mmm@hne

formula I'b
phenyl ¢ hal" # 613 sRPgREI1RS Plensird Mlah yotieS for 4 FpipRound
subst i bif3rfula ependent |y sel ect ed from fluoro,
chloro, nmethyl, or WO 2005/105100 PCT/|B2005/001154
10 nmet hoxy; R3 is net hoﬁ chl oro, brono, fluoro,
net hyl , CF3, n-propyl CN, and RL is H In still
ot her enbodi nment s- of ound of fornula 1b, said
conpound is sel ected Eom he group consisting of:
(2S5)-2-[(1 S)-(4-chlo Bt 3
met hyl] 5 norpholi ne;
S)-(2, 3-Di fl uorophenoxy) ( 3-f Ryt :
nmor pholine; (2S)-2-[(1 S)-(3-Chloro~2-fl uorophenoxy)
henyl nethyl] norpholine; 10 (29)-2-[(1b
) - (3- Fl uorophenyl ) -o-tol yl oxy-net hyl] norpholine;
or a pharmaceutically acceptable salt thereof; wherein:

1

both of the carbons identified with a “*” are of the S conformation;

R'is H or Cy.alkyl;

R? is phenyl! or pyridinyl that is optionally substituted by one to three

15 substituents independently selected from Cy.salkyl, C1.¢alkoxy, OH,
halo, CF3, OCF3, OCHF;, or CN;

n is an integer from one to five; and

R® is independently selected from Cialkyl, Ci.salkoxy, OH, halo,

CF3, OCF3, OCHF;, or CN;

20 provided that the compound is not 2-[(2-

~ ethoxyphenoxy)(phenyl)methyllmorpholine.

In certain embodiments of a compound of formula Ib, R? is phenyl
that is optionally substituted by one to three substituents independently
selected from fluoro, chloro, methyl, or methoxy, R%is methoxy, chloro,

25 bromo, fluoro, methyl, CF3, n-propyl, or CN, and R'is H. In other
embodiments of a compound of formula Ib, n is an integer from one to
three, R? is phenyl that is optionally substituted by one to three |
substituents independently selected from fluoro, chloro, methyl, or



(29)-2-[(1

S) - (2-Chl oro-4-fl uorophenoxy) - ( 3- met hoxyphenyl )
warbisyoiiooor phol i ne; (2S)-2-[(1 PCT/IB2005/001154

S) - (3- Fl uor ophenyl) ( 2- met hoxy- 4- met hyl phenoxy) -

met hyl ] nor phol i ne; 15 (2S)- 2 (1

S)-(4-chl of o- 2- et hoxyphenoxy( pyri di n- r_)

ngnamoyymlﬂpiwmaﬂmxy( gép«z kremo, fluoro, methyl CF3, n-propyl, or

N A E O ABLRREP BRI birhehis dr dLEHRBELMA S FerHilhd 1o,

S)se(n&cE UAdds %@bﬁ@d’ﬁbﬁﬂmé@rbap céfsisting of:
fl uoropheny(zerret h&iﬁ]ﬂa hoI ine. In one enbodi nent of

a conpound iogo@zspt@wpnemxy() Aphenyl) methyi]

chl-or o- 2- met hoxyp (phenyl) nethyl] norpholine,
5or a pharnaceut”@gﬂﬁﬁ%%gteptable salt thereof.

Anot her conpe$)e-§iSf-(2, BL[Dlﬂuoidpheaoi(@@ﬂaofdphenyl)methyl]
S) - (4- chl or o- 2- et hoxyphenoxy) (phenyl) nethyl]
nor phol i ne. The (Meypheling;

o T Bl SRR AR ey AN ety

S)-(4-chl oro-2- mabnﬂxymbenoxy) (phenyl) nethyl]
nmor phol i ne

I
10(k:)hl o:ro 2- mt&%ﬁhiﬁ%ﬁqﬁﬁgé\?“3@ ﬁ‘é?lbﬂﬂx}/ -methyHgnermboline;
t
D TR 15) T Srfesh ALbi ek ¥ hetonpneny)
S) - (4- chl or o- 2- nmtatlwk]ymbqu'u)lm)a, (phenyl) nethyl]

Spect rum conBRg HISTTE F?ﬁb{aa%mﬁg ey el Sgenon )
measur ed usi ng Cukptk (}gﬁf“‘@'b g:16.6, 18.9, and 22. 4.

In certain WD 2005/ 1 00 PCT/ I 'B2005/ 001154 11
15enbodi nent s, (28)y&{(A8)-(4ehlaze2-mettiaxyphenoxy)(pyridin-2-

S) - (4-chl oro- 2- et enox (phenyl) nethyl]
mor phol i ne besyl aYIEmﬁég'ﬂ Kélip ovvder di ffraction
spectrum COWS)SQ [(gssiaz-dmbﬂoomfmar&pﬁéa@s@) (@l ues 0.1

nmeasur ed usi hg Ka'radi ati on: 1879, 19.4, 22.4
and 22.9. 5 In ceﬂw@rpphenﬂMBthormoyse,aamd ne

et hyl ] ror OV Ry e o HBRRRRSh 8O

opdi ffraction spectﬂmﬁgnymmem;ﬂ]trhgrp‘r@nhgw ng 2- thet a
values 0.1 neasured using CuKa radiation

2o 9, 2 one embpdimant ola ¢0mmuaérqu§@frﬁnléﬁrti%ﬁ (?e‘ibr%-ws) (4-

{Y@é@/%ﬂﬁ%t&%@ I?%’#@éé @%@ﬁ%’?‘?}'ﬁﬂo Wrﬁ%ne carrByI ate

ha h&rrﬁ%deiﬂlcaWndwptdblbeMEmfs rﬁewtmmampmmds bhfprmula
t hlb sy 8 sy id-Dioro-5 methoxyphenoxy) (phenyl) methyi]
25 morpholine. The (2S)-2-[(1S)-(4-chloro-2-methoxyphenoxy) (phenyl)

- methyl] morpholine may be a besylate salt - (2S)-2-[(1S)-(4-chloro-2-
methoxyphenoxy) (phenyl) methyl] morpholine besylate. (2S)-2-[(1S)-(4-
chloro-2-methoxyphenoxy) (phenyl) methyl] morpholine besylate may exist
in a crystalline form. _

30 In certain embodiments, crystalline (28)-2-[(1S)-(4-ch|oro-2—
methoxyphenoxy) (phenyl) methyl] morpholine besylate has a X-ray
powder diffraction spectrum comprising the following 2-theta values = 0.1

measured using CuKo radiation: 16.6, 18.9, and 22.4. In certain



nmeasured using CuKa radiation: 12.1, 15.1, 16.4, 18.1,

and 25.7 0. In certain enbodi nents, crystalline
wO028)54185100 1 S) - (4- chl oro-2- net hoxyphenoxy) ( pRenyB005/001154

methyl] norpholine citrate has a X-ray powder 15

diffraction spectrum conprising the follow ng 2-theta

val ues 0.1 neasured using Cuda radiation: 11.7, 19.7,

22embodintertd, Srystalliner (28)+2-KhBp @ -oblore-2-meflxpaphenexy)

o) e S BB S B R AR o I
3564@% %Bn'gag%ﬁ{g" He 1o RGN Z-Hbth Dalde! 4 oW meaduidiflising

ues 0.1 neasured using CuKa radiation: 13.1,
20COKoaadmtioand 62@, 18.9) h9.dePP 4 andRB&i nent s,

S oreny | 1 R ARl ebsialed (8 2 0 G2
poiefo,dphEnaR)) BReRAP ficti RRABNAITIESdrbenibAte Pk BEX-ray

ues asured usi n% CuKa radi ati on:
18pawdandiffracti®nsspestranezomprigipgithe tellawing 2=thietaivalues s 0.1

tallipe (29)-2- S) - (4-ch 0.
?Lm: Sued GaihG Gt Tt 20 rDish S S hasa it 2oy
D het TSR rfPadimentd, eRAIRS (2SPE. 1S (1enioi 29

10@%?5?%@%2?3{)1(5{\?'6}/? rr]r:eeihgl]smgphollne cafzsysl'ate has g X-ray
, - L- - (.4- OrLO-4- -
289%9%3@@@%@2396%% ﬁ9ﬁ‘*pr'%@gﬁbfff§19y§'aq%%a values + 0.1
H l I o
colmRestfed Bl RdiaRS PR 10511, ABA oM SPARA AT © |
B O e (9 M e
. e al
B NENc, Ehanyy A0 aBsosD poliecshele s Brgray powder
15 ?umEBFrE»ﬁ'fs?n bh&shclwiﬁgrzatr@twamscfonat e
-ra po er | acC p

has a tion spé&ctrum conprising
t hmdasulredvusigpgCuke radiatidnie$1.70 19.7,1B2E yaredi2d$S ng CuKa

radiation: 11.8, 18.2, 20.0, .and nds, of
f or mul a!ﬂ seniaip %b?ﬁhg?éﬁ: qryﬁtglrl}egﬁégg-?f[fbﬁ?(ﬁggﬁloroe-
co : 2
corihxbhor@HHRAGH HARY in TGS AN adrey powder
phdifiractarn spedttum aooyypisitg thefallowinge?-tufta vahuesa: 0.1
phar maceuti cal | ccept abl e rrier. 0 of

20 o MAASHISE URRG GuRgdadiafion: Hﬁ%@ﬁﬁ&‘gﬁf@@ﬁg?- 10
medi ca : ; 500 . }
rom ¢ ni seidh SBodheRciling (FSFeLiFs) crumelss
i norsthoxyehenoxy) (phenyl) metayl) morpholine frnakate has a X-ray
depressi o eneral i sed anxi et i sorder,
(1 BuRph ABtradlalh abecsiih comprisnGy e P Hina el veles + 0.1
th SRTPEY DeingSCirkZradiatibd: $8:4,40.0, 23.9, and 27.4.

25 In certain embodiments, crystalline (2S)-2-[(1S)-(4-chloro-2-

‘ methoxyphenoxy) (phenyl) methyl] morpholine hydrobromide has a X-ray
powder diffraction spectrum comprising the following 2-theta values =+ 0.1
measured using CuKo radiation: 20.5, 21.1, 23.1, 23.8, and 25.4.

In certain embodiments, crystalline (2S)-2-[(1S)-(4-chloro-2- -
30 methoxyphenoxy) (phenyl) methyl] morpholine edisylate has a X-ray
powder diffraction spectrum comprising the following 2-theta values + 0.1

measured using CuKa radiation: 3.4, 4.7, 5.2, 18.5, and 19.9.



chl or o- 2- met hoxyphenoxy) (phenyl) nethyl] norpholine,

or a 15 pharmaceutically acceptable salt thereof.
wéeoewridsng to a sixth aspect of the invention, PCHEB®OF/@1154

provided a conpound of Forrmula la or |Ib as defined

above for use as a pharnaceiéical. According to a

seventh aspect of the inventjan, re.l ovi ded a

20" comibaatayePBerients. crataie GRSt flors?-

t Infiéth 'hiéhx}% iy MBipBIiIAE SuEAREled A Xafa

monoam ehﬂogg)sgjort fﬁr@t]i on p;hn Ima\rr%jn_all s is a

i ppewdesadiftrackor spectngmtapnaprising thenfolloping 2-thetalvalues = 0.1

e bR A, B
5 manuf a@d@ﬁo@ﬁd@gf%‘?h%@d‘ﬂ%a?%e pre8eht B Bﬁﬁgogﬁioﬁ

di sor der whi ch the regul ati on of npbnoam n )
t rconypising: ra thenapeutically effedting amiosint abé icoatpedind ageording of

i heragalicali e i |
Tortigdbe oiea PhAEasneoaly SBeEmeBle talf INeRigH Bhdrhe
" YHaaEO Ay REBpABId cfiernOf adr enal i ne i n manmal s

npl 1 cat ed: A further enbodi ment includes the

t r eat mempeoundsipttoroela Immalyibshusedhin theguaaufastiurefof a
107 Sheiigamanb Bt R HERLBEE debubcRaeipdbBiar g froue

MRnERHFRG of WDHD?%%ﬁlﬂﬁé IShreks McottinBacy, stieseriiiasy

depression, pain, WO 2005/ 105100 PCT/|B2005/001154 13
priagentinesce| depressiobngengialised anxighweiparderafipremyalgia, and

R, FraieRhlly o Boras Sl AR B P PR -
t ftﬂwlém@mnbxﬁhefnbhypw@thgl) anethgl efistphdline) ar ani nt h

aspect of the invention, ere is provided a 5 nethod
15 ofphareaceuticallycioseptatie salt iiverepf-t he regul ati on of

o002 Ao TR AP B BR bl 8 e
angoipourid aofc Farmuid ¢ 6orimulas | defimed abmve dof iussl as a

above to a patient in need of such treatnent. An
erRIIMASAULIGAL t he ninth aspect of the invention

i ncl “de&?c%rdﬁﬁ 184 880eith ééﬁ? bf ﬂ?)ef‘gﬂjeﬁ% ,qheiré‘éé"mdi)iﬂed a

the regulatiof of serotoni renaline I

20 i ngompeureti of Rofmulahkriaeorblodiomaise inrtbkeudzstmeentreff lzodisofder in
treatjng a di ?o_rder wherein the requl a{yig'op of, .
saVRicBring taqulationaaf anenealBines rRRRAQHE]: Wnctian dp; mammals is
fUiHrﬁﬁ‘ééte?i'f‘bOdi ment includes a nethod of treating
urinary

According to an eighth aspect of the invention, there is provided a
use of a compound of Formula la or Ib as defined above in the

25 manufacture of a medicament for the treatment of a disorder in which the o

- regulation of monoamine transporter function in mammals is implicated.
An embodiment of the eighth aspect of the invention includes the
treatment of a disorder in which the regulation of serotonin or
noradrenaline in mammals is implicated. )
30 A further embodiment includes the treatment of a disorder in which
the regulation of serotonin and noradrenaline is implicated.
A still further embodiment includes the manufacture of a
medicament for the treatment of urinary disorders, depression, pain,



15 di sorders, depression, pain, premature ejacul ation,

ADHD or fibronyal gia, which conprises admnistering a
wohesapswvi cal |y effective anount of a conmpouRdTaB2005/001154

Forrmul a | a as defined above to a patient in need of

such treatnent, in particular urinary incontinence,

such as GSI or SU, and fibriGhyalgia. 20 In a tenth

asprematuteh ejgnulation, ADKEo! dbrgmyalgigein Mmammalsoaspasticular,

t ti d t d f h I

PR At e et nBigort et S0 SER b Thafighats.
I n&mtnéﬂﬁésmqerﬁ%rfms?algwgener alised anxiety

di sorder, fibronyalgia;, and pain, conprisin

adm ni sAewrdgwg o & nindnasiperch of deel inveItion; tfg"are is provided a

5 ot 5 Peming < disortiBe J6T ¥llony . sedy BEPR°UE tpfigamine
|ntraﬁéiidrwrn fendtioh NENtmplicdted C WEh NEbrnpri¢Es) adﬁ{lr(létenng a
S)-(4-chl oro-2- net hoxyphenoxy (phenyl ) neth

mﬂweui@allbreféecpngram@@m ptal cgmpaee@mfaﬁwmélm aorlbas

1 BrifRsLate o EPaanOR MRl o sdero AR (°

(25) 2- A lefbotinerit of ahe rﬂﬁthmtbeﬂypheh@nmemmmmdes a
holine, or a pharnmeceutically  acceptable

1osame¥h¢fé geat&&@r @\Iscgd% iR whichiig; Fegiglien off sigionin or
mx&rgdlr Ilntehs "g]p!%%atgaow ded a process for the

preparation o ound of Formula |l a as defined WO
2005/ 1OAlﬂﬁtH%€TémBBGﬁﬁétﬁlOmmesla metuwnd af hize plireg: &5 slisorder

1 Whéreip the (egHiagRs Of $410LaIR B CRSIBSAInS i ipfcesd.
pr ot eCtA”%gJWfL&gﬁ’ed_' Io‘?rﬂgﬁleﬂﬂl uded BORh&d of treating urinary

formul a: under. suitable conditions,
15f odisovdm‘sbgiephepssMepalm rpramahﬂre@amﬂ@/homrADHD or flbromyalgla

CyCIhlc 8m%n%ce)rsrp aéllmlnlstenng gl{herapeuhcally effective amount of a
compound of Formula la as defined above to a patient in need of such
treatment, in particular urinary incontinence, such as GSI or SUIl, and
fibromyalgia.

20 In a tenth aspect, the present invention provides for methods of
treating a disorder selected from the group consisting of: ADHD, genuine
stress incontinence, stress urinary incontinence, depression, generalised
anxiety disorder, fibromyalgia, and pain, comprising administering to a
mammal in need thereof, a therapeutically effective amount of a

25 compound of formula Ib, and a pharmaceutically acceptable carrier. In

- certain embodiments, the compound is (2S)-2-{(1S)-(4-chloro-2-
methoxyphenoxy) (phenyl) methyl] morpholine, or a pharmaceutically
acceptable salt thereof. in other embodiments, the disorder is
fibromyalgia and the compound of formula | is (2S)-2-[(1 S)-(4-chloro-2-

30 methoxyphenoxy) (phenyl) methyl] morpholine, or a pharmaéeutically
acceptable salt thereof.

According to an eleventh aspect of the invention, there is provided

a process for the preparation of a compound of Formula la as defined



R OR2 7RHORB HNO Xvila d 10 to provide a

conpound of fornmula XVilla: RS RB OR2 | 7 RO R8
wolbbosxvsiloba O foll owed by renoval of the car borgi/iB2005/001154

oxygen (=0 fromthe norpholinone group. WO

2005/ 105100 PCT/I82005/001154 15 The substituent R4

i s defined above as a.phenyl ‘droup fused to a 5-. 0

6-2RA¥e ta% Ftra%%%mwﬁ%r%ﬁfﬁr%rf cHA3 3 cofpric: G dgrmula

tqy@: 5- or 6- menbered heterocyclic group containing -

at least one N, 0 or S heteroatom However, in

connection with any of the enb@®f ments 5 nentioned

above, R4 may be a phenyl groug fused to a 6-nenbered

car bocyclic group, or a SuP fused to a 5- or

6- menbered heterocycli g groyp containing at | east one

N or O heteroatom In t apove definitions of the

conmpounds of Fornula |I or fornula 1la, the term"aryl"

means phenyl, naphthyl, a @racyl or phenanthryl. 10

However, in connection w th-any,gfi the enbodinents

nmenti oned above, "aryl" may be p%enyl or napht hyl .

ThehéinmPGds "a isaitalsibi pretectingv gramp, awitareophencl compound of

non-aromatic 4-, 5- or 6-nenbered heterocycl e which
Scdemauls at 1east one N, 0 or S heteroatom

optionally fused to a 5- or gsnenbered carbocyclic

group or a 15 second 4-, 5- qr 6-nenbered heterocycle

whi ch contains at | east Rine M. 0 .ObF S heteroatom

$

However, in connection wt Y[ of the enbodi nents
ment i oned above, het may_b aromati c or
non-aromatic 5- or 6- mErbersd het erocycl e which
contains at |east one N or ORQeteroatom

under suitable conditions, followed by deprotection as necessary; or
(i) cyclising a compound of formula XVila:

Rs
=N o. _R?
7
R HO];
R® HN o)
XVlla j

Cl

10 to provide a compound of formula XVllia:

RS
=N 0 R?
7
R oj;
R® kﬂ/NH
XViila o)

followed by removal of the carbonyl oxygen (=O) from the morpholinone

group.



optionally fused to a 5- or 6-nenbered carbocyclic
group or a second 5 20 or 6-nenbered heterocycle which
woanisaofwoat | east one N or O heteroatom or 24AT/IB2005/001154
aromatic or non-aromatic 5- or 6-nmenbered heterocycle
whi ch contains at |east one N heteroatom optionally
fused to a 5- or 6- merrbered tar bocyclic group or a
second Fhewubstituanh & ds definea taboyelas a/\phemyl grop fuseddio a 5-
| east, one N h tergatom In the pr

dof i megIeres e Bauain dBuar St BT SradR iysacho a 5- or &

i hSdmbelcdr HatetRyBRy @%upf ld:%ﬁthlmﬁgy abeleist Nehe N, O or S
aromati c or non- arorratl C. t he conpounds of Fornul a

| betdraatore. rhgweeeropini csmmneytlog uwihi aoyeef biheatemiediments

2?1@] %%télﬁt% ?Y&xedef%g&] . %héﬁ)@e&eﬁ’% w;a%ﬁ' @a 6-membered

Coﬁhﬁidb?cﬁb Cgf@hgg'dﬂ/la gﬁéWl Pﬁﬂjpoﬁuééd tgr Qus- or 6-membered
Al ter i vel e ar - or_ 6- menber ed
ar betarpeyalic gf@up C@ﬂtﬁ‘rﬂlﬂgcﬁt Hm%me;lﬂ 0§ Qbﬁiea@mﬁg at -

7an I L Abpe HETRBAS U4 comdineSefomilg’ S Fdmuia
abey e the/\@erA 0% kP SAeANE ér@ﬂo@&bﬂﬂwwénthlﬁcy}‘cop rptiengnthryl.

to a further aspect of the invention, there is

1Gr dlawruer ol copResianewitht amb el the embqqi@eetﬁrmm'@geefabove
For " rmed in vivo. By
pha%ce%ﬂlpgj?r%n gaﬁ%§ﬁv&€eri narily acceptable

deri vat iThe ferm ‘het'Sisndsfiniedaahovehas am@omatialdrnomaromatic 4-,
veterinarily acceptable salt or solvate of the

co@po‘?!n @SI“@F‘%?%JT%GWCYPI& whigh, CoRiging, ﬁér‘ﬁ%ﬁteﬂrﬂ? My OorS
I}‘éﬁér%%kar 9 l‘ékl)j‘rféllg fP?e&?d h- ro‘?fﬁeh"efﬁl?éréd 2B c]N: btoup or a

y or veterinarily accep
15als‘esonbl4t- B dved- nsexhberemmtefoaydletwhlphfamntaauaapIeast one N, O

h f d f E
| b s Heteraniamditirara i sopneeia mthaany ot Job mBhgiments
Sa'ﬁlénﬁd’r%’qe%lfbovemfet afn@y e BB Nhh O418fhatida bR BfstHhtdiatiey 527 or 6-

veterinarily acceptable” salts include the acid
addnemlaremdhemmeyslalwbnchrmrﬁams AuleasbppeNiar O heteroatom,

£ oartogal Bised B8 o0t BnolBEeiE e abebloiE orelp R 8 dgeond 5-
ger&o@‘-ﬁenﬂﬁéhaqﬂem&%@' eGP Nedramer kanfast one N or O

i sul phat e/ sul phate, cansylate, citrate, edisylate
herheieroa;rbmteore@ﬂ aarematigrmerat BON-§remaie abe, of 6-membered

meggﬁcgpleggﬁ@ﬁr e %@s q‘%&%%ﬁ Jégtgfooahc])raé optionally fused to

hyCH @G- Ol gehbrmbiefsd dasisbdyiche ajreup | gica adezondeb-abe ,6-membered
mal eat e, nal onat e,
heterocycle which contains at least one N heteroatom. In the preceding

25 definitions, the second heterocycle, to which the first heterocycle may be

- fused, may be either aromatic or non-aromatic.

In the compounds of Formula | or la, R® may be optionally
substituted by at least one substituent independently selected from C.
salkyl, Cisalkoxy, OH, halo, CF3, CN, when R? contains a cycloalk_yl, aryl

30 or het group. —

Alternatively, R? may be aryl, a 5- or 6-membered aromatic or non-
aromatic heterocycle containing at least one N or O heteroatom or -
(CHo).aryl, wherein z is an integer from 1 to 3 and aryl is as defined
above.



nmesyl ate, net hyl sul phate, 2-napsyl ate, nicotinate,
nitrate, orotate, 20 panoate, phosphate/ hydrogen

wohosplste/ di hydr ogen phosphate, saccharate, BCEABAWI&001154
succinate, tartrate and tosylate salts. Suitable base
salts are fornmed from bases \t}fl ch formnon-toxic

benzat i@rpg e HrteE abPqeor b difhicf figte IS provided one

digtIrastemetabolites6f tHeyéompourmoesammlaﬂegé Wity @hendormed
ol am ne, potassium sodium tronetham ne and zinc -

sdntv0.For a review on suitable saI ts, see "Handbook

E’J;epharéﬁg@mhg%u\@kuﬁd@wg aééé&%hieo ﬁ]eri%‘tﬂ/e it is
5 Genaamanﬁqﬂ%)rmaeeuﬁ@amva@:evmwabw accanaialbl Salb oF tsopfate of

a conpound of Farnula I, ,.. 30 or I b may be readily

pr@%é’PG@P%&Pdﬁ%Fﬁ%bt h’f’e‘P" Bol ut i ons of the conpound
and t hchﬂeﬁh% n ec‘?aﬁx‘}u@a%r %fe‘?rna‘?\? u%‘Bp'tl‘?é’ Eeref I{F{d &ldbove

may precipi om sol u be col'lecte
f ivitl rbetmerphammeuheallyemoxeﬁembnly)meaﬂabrasalm buft otI’n;ar salts

sol ve The de ree of ni satio he salt may var
£ TORY AR 4P SKamPEn TG BIeRaGioRoat PUMPEURIS WhFormbla 1

10 2QQ56|1I(§J2%189 ﬁ mtleglbééf‘vety ngﬂ?rarétﬁﬁgfétdlé§éﬁé/thereof

accept ates 1 n accordance wi I nvention
i ncl udeThg/chfatearnemlmhecblpmrmcelﬂtladﬂy oo aierinrilpf acceptable

F t hi h f th
" eAlanGlHte 1 eetﬁi'@%qbafé%n Gl hoge Salls thSieRf ot oo
dr ug- hosiitd e ladd 8 aﬁéea?re\'fﬁ &l Frorh '&gﬁﬁg\gh%‘htfohﬁ non-

the aforenenti one vat es drug an t are
prtexiersalisn Exaonples omiude dhe @cetaie; sspataieopenzoate, besylate,

. ed : .

15 C i pbatayFapRBals dindbBaledehalF e gomviate: Gitalenedinyate
OrhefiedlisyltaNicsylaA8 d/igmatte! %gu épt&l@ffpglﬂéﬁﬁéte\’m' §lhctinate,
be in stoichionétric or non stoi chionetri c anounts.

THiberzaiet i ng cohydmchioridejchieridani sed, fydrobearige/bromide,

S Eutolt, e et 8l Wt matonate

Hahebylawg (lﬁéﬂi%éulﬁﬁeﬁé) 21y RAPO UNIESLiRAte O MmHilhie, | orotate,

dified to provide pharmaceutlcall

20 orparaate; namhwpaa@élwcaggen deiphesphateddinyaiosen at phggphate,
g(sacl:ﬁaiéis $44BFd1b C0 i taufé?tréu% érg:eto%g/l%é?gaﬁé._
a escribed i n: Drugs

eés of “such deriv |Ves are

of Todasultalfﬂé Lbaselgalté\llan@eforrﬁed ¥esh, bagesi@hich fatn non-toxic
Topl cs in Chemstry Chapter 31, g% 306 - 316; and i
Tl PP Y/o!

" [adisy %ﬁmmdm‘fﬁéj thg qlumin) ining; beprathine, ggajcium,
CandiiRe, didthjlantihe CAiBRINIAS, HciR! Haine, magnesium, meglumlne

25 olamine, potassium, sodium, tromethamine and zinc salts.
" For a review on suitable salts, see “Handbook of Pharmaceutical
Salts: Properties, Selection, and Use” by Stahl and Wermuth (Wiley-VCH,
Weinheim, Germany, 2002).
A pharmaceutically acceptable salt of a compound of Formule 1, la,
30 or Ib may be readily prepared by mixing together solutions of the
compound and the desired acid or base, as appropriate. The salt may
precipitate from solution and be collected by filtration or may be recovered
by evaporation of the solvent. The degree of ionisation in the salt may vary
from completely ionised to almost non-ionised.



docunents are incorporated herein by reference) and

i nclude: esters, 20 carbonate esters, hem -esters,
wohosploste esters, nitro esters, sulfate esteP€T/1B2005/001154

sul f oxi des, am des, sul phonam des, carbanates,

azo- conpounds, phospham des, gl ycosides, ethers,

acetals and ketals. It will P& further appreciated by

t hose sRhareateuticalhe agaeptabiat solvates rin @ocerdagse with the

known .in th r s."pro-noieties", for exa e ,

By gt by fidtas ARH-SHTARS i tpe KarBRlTRls of Fgomuta

(ifai @) 1yrey be placed on appropriate functionalities

when such functionalities are present w thin conpounds
of t heAlsavwithinothe Beepeoah due devertiaro anel complexes guch as

I b cont aj . i L al t S

5 o HATRIES, PGSy, BB cofibiofle, SRS inctlivagt to the
30afoferfientichdd8oll/ate®, @he Ariigiahd Hos? Rire ks MORBsiBichivmetric
enantioners). Unless otherw se specified, it is to be

urelernanogigichiemetrige ameurist Alsoeingleded eifc dhisadrantign are

a1 Fo R o e BRARMERERIC gl Wi E S Al "6t Hibrorganic
M Zad/oe IndrganiRotofrpaiients avhicemay e inasteishdometric or non-

m xtures). WO 2005/105100 PCT/1B2005/001154 18, The .
10 osipiphinaBetsic araewnisaThe reguling comploxesamay Qesiogised, partially

TrERisg"Y) BORIind D o Aol A SUER Bl el pnam so
I N4 (8), $269-A@88daltpleblian (ALgush 1975}- hydr oxypyri di nyl
woul d al. so cover its tauto i

ric forma-pyridonyl. . 51t .,
is to bENQREEPOUSEE affarm Lpi%ﬁn'g] May Hie mgAttied t3 provide

i~ o
Mg el RSP LopisalrobParny o
15 phthenfanetivnal groyps anitheveampourds. | Examplgsteflsueh derivatives are

et ahet 5, RS SIS Bk L 5875

POTYHi ' i L BRigE i : "
P YFES BAChEdl), HpRid o) o0 1 s i of progs
t hiy i v 8undgaardpdEipevienhi 885,ghapter § (the disclosures ia which
response , to_changes i.n,tenperat ur [ e r. .
bofRCUMIRRIS  EFF ANGHPRIALEH 1 TaTBl DY, TpIknchoih ifiglbe: esters
20CT ¥8fodhhies &stér8 H{é?ﬁieés&ersf’ogb{mté; &&tbrshenitro esters, sulfate

di sti ngui shed by various ysical characteristics,
anesterpi sudfoxidesh amidesiysuphenamidesn cahamates, azo-compounds,

conpiotralpeS. e ¥es. et mce R BRI s, Ui ess
ot her wi Reyiil & fuithed apprecigicdyby tHozepskitsd ipethet adj thiat certain

or branched and is of 1 to 8 carbon atons, such as 1
t omitiasy kRowndnrghgrart as “pro-moieties”, for example as described by

25 H. Bundgaard in “Design of Prodrugs” (ibid) may be placed on appropriate

- functionalities when such functionalities are present within compounds of
the invention.

The compounds of Formulal, la or Ib may contain one or more

chiral centers. Such compounds exist in a number of stereoisomeric_ forms

30 (e.g. in the form of a pair of optical isomers, or enantiomers): Unless

otherwise specified, it is to be understood that the present invention

encompasses all isomers of the compounds of the invention, including all

geometric, tautomeric and optical forms, and mixtures thereof (e.g.
tautomeric or racemic mixtures).



to 4 carbon atons, for exanple a nethyl, ethyl,

n-propyl, i-propyl, n-butyl, 20 i-butyl, s-butyl or
woO-2mst1ps10gr oup. Where the al kyl group cont ai nsPODAB2005/001154

than one carbon atom it nmay be unsaturated. Thus,

the term CL. 6 al kyl incl udesié _6 al kenyl and C2_6

al kynyl.. Simlarl term, Cl k includes C2 8
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| m dar o coMpRERHE B FR ARy dasen BRI phasmppputically
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benzi'm dazo enzoxa
bebyz waaousyphysheaiz oharactensjlbs, Eannlx ayp)tajlyy thei xyay dnffraction
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Kol yl - and isoindolyl. The termns
het%ﬁﬂe erocgdpn] and heterocyclic should be

SI m | arUylessnastheneide iRdicaten ammaibylcgromlp duaybtbe straight or
| ess, ot herwi se,i.ndjcated, the term 10 ubstitu
ebIRRChO 8P 0B d teﬁ GREORT atRfISe SHER iaﬁl'd &@ga'gon ftgifs or 1
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of alternative dgroups, the seleéecte rou
20 sdrhutyly sdjtﬁyls:rrdmutylﬂumuherWhera;theealkyl grpupeqmﬁaugmmgre than

Tk Safomanohy Doy ba uiuRE  THE) 18 ©fh°ELS iy
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Her ei naft er, ound rmula |, la or |b
t hacludep IGranalsenyliang Cys aflynyle eadithatemy C&ac@lbylabﬁludes Cz.4

t di ol abel | ed anal ogues of the
I%@'ﬁéﬁﬁ‘égﬁgé rs of the foregoing, and the

25 The term halogen is used to represent fluorine, chiorine, bromine or

- jodine. .

. Unless otherwise indicated, the term het includes any aromatic,
saturated or unsaturated 4-, 5- or 6- membered heterocycle which
contains up to 4 heteroatoms selected from N, O and S. Examples of

30 such heterocyclic groups included furyl, thienyl, pyrrolyl, byrrolinyl,
pyrrolidinyl, imidazolyl, dioxolanyl, oxazolyl, thiazolyl, imidazolyl,
imidazolinyl, imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, isoxazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyranyl, pyridyl, piperidinyl,
dioxanyl, morpholino, dithianyl, thiomorpholino, pyridazinyl, pyrimidinyl,



pol ynor phs of the foregoing, nmay be referred to as
"t he conpounds of the 20 invention". In one

wenhsdosment of the invention, the conpounds of PCIEB2005/001154
invention are the pharmaceutically and veterinarily
accept abl e derivatives of conpounds of Fornula I, Ia,
or Ib, such as the pharmaceuti®ally or veterinarily
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| es’s yet further embodi ment,
coapduscindnlyt SFie dermRheki het@rwlwfamﬁteipcwgsshqmﬂ be

a further .enbodi nent, the conpound has SRl and
NRF'"NarlyaﬁounéEr 89 50 nMor less. In a still yet WO

2005/ 10B4PhE@NoidaH561083d5¢ untéss uitidiaisecmdictitednthe term
the co ound has SRI and NRI Ki values of 25 nM

4 or
10/ efsu dumeanshsupstitetegeby qined opynerecgefined groyps. In the
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I ne ate (
(23}1a[bdu(a§) of 4theh [foregoihg, the isomers of the foregoing, and the
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2d4"gfél ﬁu 2 met hoxyphenoxy) (phenyl ) et hyl ] nor phol i ne
L-tartrate (Figure 15 5);

(28) 2- It SpR¢ 4enthiogiroent raft Huxyipenion) thmcegmpewids (g the

(2 \Pegntllp?\ga}re( réacéﬁ%ﬁ@ uﬁélﬁlo%% IYSBGJQW'EVpﬁ‘é%?Ht?ble derivatives

‘o‘i%dd%dﬂd%l bﬂ?oﬁ‘h‘n@l@bf ¢4 e 1, Fb@sH as7the pharmaceutlcally or
(25)-2-[(S)-(4-chloro-2-nmet 'hoxyphenoxy)

metvejerinasiyp aecepiablecsslisyaraalvates @apgng)pungg@f)f:ormulal la, or
é 2% (é.g[. %@an‘nﬁcguﬁcaﬁﬁ} o?r veterinarily acceptable salts of compounds of

. Formulal, la, or Ib). | | |

In a still further embodiment of the invention, there is provided a

compound of Formula |, la, or Ib which is an inhibitor of serotonin and/or

noradrenaline monoamine re-uptake, having SRI or NRI Ki values of 200

30 nM or less. In a further embodiment, the compound has SRI and/or NRI

Ki values of 100 nM or less. In a yet further embodiment, the compound

has SRI or NRI Ki values of 50nM or less. In a still further embodiment,

the compound has SRI and NRI Ki values of 50 nM or less. In a still yet



20 net hoxyphenoxy) (phenyl ) met hyl ] nor phol i ne succi nate

(Figure 9). The X- axis is the 2-theta scale and the
wW@-2005i195108 t he |inear (Lin) counts. Figures 10P@8182005/001154

differential scanning calorinmetry thermal profiles

of :

(29)-2-[(S)-(4- chIoroZmeth henoxy)(]\ﬁ)hen yl ) met hy 2]
fqmmlr |emrebodmeyllt,a’qh@ ¢arnpourd bep;SRI and NRI Ki values of 25 nM
(28¥1 [(S)-(4-chloro-2 25 .
'8>§ 'phenoxy) (phenyl ) met hyl ] nor phol i ne hydr ochl ori de

(Fi gur ewlithout wishing to be bound by theory, |t |s believed that the utility
(2S)-2-[(S)-(4-chl oro-2-net hoxy Bhenox (phenyl ) met hyl ]

moebite cermpovads wf dhe nq\penj@nemlt P aforementloned indications is a

(Z%M E%'B&é?@%&!]sﬁ? hyI ?mc@t'rvr'}hosl ine citrate

(Figure 13);

[(S)- (4-chl o#‘?ﬁéﬁ%%%@%ﬂéﬁﬂ‘ﬁwm?m phol
Imre]te htx;%msﬁs gfégéwﬁéﬁééw Wg@} éﬁ%&g 8{5 ?éé)-Z-
{ (L85 chibre A rigtndayphencxy) phenyimethylimorpholine besylato
%@08???8%%0 o 15 (29)-2°1(9)-(4-chl oro-2
torrRRS RN X iraiBy PTRRalER dreohiarids (igure 2);

( 2 2 )(4-@@@' -2~ metgo%meg)?%“gp]%ry %methyl]morpholme
(pbammym(mgunmﬁ)' $28)-RH 6S)-lchloreale (Fl gure 17).

F' o e o Spgy),?algc&lflr}\gt%yﬁmorﬁqohne cal¥ate (nguargtzll) o&S) 2-[(S)-
( 2@ cR o[ré Dlmeth Héﬁ%@@&%ﬁ é!l)ph@hﬁ@ Y_Lt)aﬁ?étBY(F]gu re

| ne besy PTI ON According
15 oSﬁo(BSan [($)- @%nbl@m&methdxyphen@m)(pheml)me@lyl]mmymhne

Thiimatate SFRErS B BRLBHIS ISRy ot pr epar ng
t h%hé@m@m)(phaﬁymheimmdﬁmblmel HydrelpYorsiti 8 {(Biguké7);

ot her roaoutes be ‘equal I'y practicabl e. Racem c

cofPBAJES)elH- @ﬂam&mefbpwmaer(qw)(phﬁeylbne&wllmmnlaolm

ac eoRiTh TERUL BL A OB eiplo 2 Prepered

20 methoxyphenoxy)(phenyl)methyllmorpholine succinate (Figure 9). The X-

U'I

axis is the 2-theta scale and the y-axis is the linear (Lin) counts.

Figures 10-18 are differential scanning calorimetry thermal profiles
of: (2S)-2-[(S)-(4-chloro-2-methoxyphenoxy)(phenyl)methyllmorpholine
besylate (Figure 10); (2S)-2-[(S)-(4-chloro-2-

25 . methoxyphenoxy)(phenyl)methyljmorpholine hydrochloridé (Figure 11);
(28)-2-[(3)-(4-chIoro-2-methoxyphenoxy)(phenyl)methyl]morpholine
camsylate (Figure 12); (2S)-2-[(S)-(4-chloro-2-
methoxyphenoxy)(phenyl)methyllmorpholine citrate (Figure 13); (2S5)-2-
[(S)-(4-chloro-2-methoxyphenoxy)(phenyl)methyljmorpholine L-tarirate

30 (Figure 14); (2S)-2-[(S)-(4-chloro-2-
methoxyphenoxy)(phenyl)methyljmorpholine fumarate (Figure 14); (2S)-2-
[(S)-(4-chloro-2-methoxyphenoxy)(phenyl)methyllmorpholine
hydrobromide (Figure 15); (2S)-2-[(S)-(4-chloro-2-



WO 2005/ 105100 PCT/ 1 B2005/ 001154 22 (i CCOH N CH

(iit) HO A COHANH, CII° OON N (Il) X (I11) X
wORMS5/1E5100i v) R2 R2 CO COoH (v) C 1 N N O N O PCT/(iB2003/001154

\ XX/ X (MI1) NON (vii) R R2 Rz CO OOH (vil)

O(x) PGPG \ I \ (MIl) (IX) (R3)" (I) (R3). Schene

1 X = OCH3 or H Conpounds of 2deneral formula (I1) can

benetrmpnehcrmrpheayambm]mrpherlmyeqjiswam Figurep$6). iand

? B s e By S5 S o B e S e

$7) Typi cal conditions consist of 1.0
eqU| vg\r% ?FQPH%tZanoI amne wth 1.0 equival ent of

aI dehy deigure t@isarmcalculated qn@rwctee xpray aliftraction ¢PXBS) spectrum

i B S e mah o eReRa ey ifprgfpine
Westeps (ii)- Reduction with a suitable
reducing agent such as sodi um cyanoborohydride or

EOSI um triacet oxyerEJT'ArldLnEDiBEf RIATIOMNat i vel y :
v ogehadtrainaie Siydne ugametupts of RolfBe e or puic

in a 15 suitabl e sol vent suqh as et hanol , et hanol or

tetrahydrof uran, at anbi ent ature for 4-8
hours. Typical conditi 1.0 equi val ent of
compound (I1) in the pres ncéd of 3(p§| hydrogen gas
and pl atinum oxide i n met hanol room

tenperature for 4 hour
)

10 may be prepared in a variety of ways. The routes below illustrate one such
way of preparing these compounds; the skilled man will appreciate that
other routes may be equally as practicable.

Racemic compounds of general formula (), where R'= H and R?
and R® are as described herein, may be prepared according to reaction

15 Scheme 1.



Al ternatively, when X=H, conmpound (IIIl) is
comercially avail able. WO 2005/ 105100

weeHsB2005/ 001154 23 Conpounds of general f oPauiiB005/001154

5

10

15

(1'V) can be prepared from conmpounds of general
formula (I11) by process stepg (iii)- Reaction with
chl oroacgyyy! chl orl dg,in the pregence of,a suitable
base sufh as _sbhd; Hydr@xl deror N-figt (3)/ mor phol i ne
in a suN abl e blph i C system uch as 5 -
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anbi ent tenperature f -18 hov

condi tions conprise of (] equi val

(111), 1.0-1.3 equival ents~ef chl orgacetyl |le e

and 1.0 equival ent of <8di um hydr o&q de in
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prepared forﬁg\t_conpounds _%f general formula I\/) by

process e Wdph a @wta base
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: or met hano N a

ours. Typi cal
al ent of conpou
15 with 1.0 wal ent of poka&siyum hydr oxi de X

met hanol , Et ¥»om tenperature for 6 hours. Corrppunds

of genergl|{ formula (VI) can be prepared from
conpounds jof general formula (V) by reaction step (v)-
De-protonatiog: with a suitgble base, optionagly

gener at ed [ such cfas i thium 20 dii goprpyl am de
or sodiu jﬂj\mﬂ anq,x)react onYwi a

sui t abl e ehyde esencs a s bl

sol vent sufh tetrahydrd‘fur at Iowtermlera for
1-6 hours. PGTypl cal condifi§ o conpri se of ,
equi val ent Vit conmpound (¥, 1.0%h 0 equi vai ents dfn

generated l'ithium diisoprdohesné de and 1.0-2.0
equi val ents of al dehyde i,n tetrahydrofuran,

25 gf:HO
at -78C for 3 hours. ouQ eneral formnul a

(V) G@ih rﬁfsepé\‘r eqbﬁérarn foemmwuuﬁs &in QB@erp@épared from
formula ( reaction step (vi)- Reduction with a

smthabolemnaeuhyi prpcage istepsu Gh Bea@mwghuaidehyde ArC(O)H in a

smﬁw vénf‘gégl. é&%%{?@l@* §E]gwaiggl 3%ld£rlng?en? eﬁf)grature for

t efg-28\burs UTﬁﬁical”@&dtﬁﬁMs %nﬁsteéfﬂv 0 sqliedlenbbf 8MahBRImine

tenperature for 2- 48 hours ical conditions

oM 126 aaLivelenteaf aldanysie o melbAROLACQOM Yemaaaturep for 18
%?l ents of borane in tetrahydrofuran, at room

te\ﬁ% ature for 48 hours.

Compounds of general formula (lll) can be prepared from

- compounds of general formula (ll) by process steps (ii)- Reduction with a
suitable reducing agent such as sodium cyanoborohydride or sodium
triacetoxyborohydride, or alternatively hydrogen gas in the presence of a
suitable hydrogenation catalyst such as platinum oxide or Pd/C, in a
suitable solvent such as methanol, ethanol or tetrahydrofuran, at.ambient
temperature for 4-8 hours. Typical conditions consist of 1.0 equivalent of
compound (Il) in the presence of 30 psi hydrogen gas and platinum oxide
(cat), in methanol, at room temperature for 4 hours.

Alternatively, when X=H, compound (lll) is commercially available.
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general formula (VIIl) can be prepared from conpounds
wohogansgwal forrmula (VII) by process step (vii PeTAB30D5/001154

group can be optionally substituted with a protecting

group PG such as t-BQOC or . Aryl group can renoved

by hyd tiqn, in th 5 suitab
Py ar s drORBRUNSS  oh "genaiahe it BV ednnbeadtetareg: from
1 mc?ﬁ@dso b eRefd’ Ofoﬁnt]béd (IH)J Bg%ﬂo€88§ %ié’éé’ 9] Sﬁééibtﬁﬁ\ with

and”™ the "free' ol i ne can betreate
vmqhior@asetyl oblqﬂdeplm’l’r@cplfaf»gnge @fia suitable fsase such as sodium
arbo i.n a SH Il vent such
VelbHiR g b RefRlmRRMctne £ siitehiR hRpBRis SRe §fon as
5 3 &%lb%éthaﬁb%ﬁtétraﬁ?@@f&:‘aﬂ%dl\ﬂaté?nﬁf ampidtt tdmperature for
qé,ll val ent of conpound (VII), -3.5 equival ents of

-8t Ihgurs1 Typioat conditiens @@npusw/cpbd/ @ egwdvalent- of gompound

el Gt SuraRe b SWrbaatlVEBARHRE, finicr §f E8URaent o

geddign Hyair6xida in\di¢Hidromaéthahe andndatey Cabirodm iempiefdture for
in their stereochenistry to the nore preferred

di &BPUie0i soner (\/I I |b) as 15 shown in Schene 3.
10 Con‘pou%&mgbugage REFQI” %MI )f‘fi‘g & pbgp?rgﬁarfeﬁo'ﬂom

conpou general ornula pr oces

( veornpeurfis\ot genertall forrads (I\groypitdeess steﬁsa(N/)e Flzmmoh with a
(ER@" Ph-OH in the presence of a suitable hosphi ne
table pase rsugh a8 Rﬂﬁé%ﬁjwifhl@y‘éfpxlqel Bhé‘ﬁ?ﬁ'ugh nae, in a

andidprdsd bhﬁgl th ¢ %tﬁﬁﬁ{ﬂ"&” Mettdridl, a% ?mplent temperature for

d||sopropy azo oxylate
az480dwursxyypical conditidns eandistsgfN .0 equ:valent of compound (V)

N- dj et hy! f or.mami de n a.sol yent uch as ,
15te‘@’\t%h§/3¥ U 98? %«f @Qﬁ@ﬁ&"ﬂy\fw&f%‘i? dfl '&?ha“O "%t room
Ahitr€SolE h¥ERN 25- 115C, for 1-48 hours. Typi cal
con Ir'tirons conprise of 1.0 equival ent of conpound
(VI'11),CampoRndseqiii gaheral sfamuks (\AB) afh- Od, prepateds from

cciBRERIS ofroanerab BB 108y BasBRg S8 ¢ Perargipnation

atwi@pCaf 8titdsle Bayses- o;ﬁi@ﬁawng’éné?étéiﬁrfﬁr affuf %fu'EEH' as( lithium
can be prepared from conpounds of general formula

20( | dilsopyomamisies ast epdipmx hexamethyddisiadame @nd seaction with a

et RO o gk ORY ST 7 Prr, 4,5 SHititla, sqvent such

Oft@?rﬁh%dl’é)hﬁﬂahesats TowYtemplrafdreefoe 181tholrs. V\ﬂ'gélcaWbi‘ihdltlons
PG= t typi cal conditions conprise of

quQmﬁll%GhtOfoﬂ @ ceqpévialent 1of) compeuad pf\Bs ehfe2.6f equivalents of

oS RHIL TS, e 150 1 0 20 LN AL oy

25 R2CHO in tetrahydrofuran, at —78°C for 3 hours.

" Compounds of general formula (Vi) can be prepared from
compounds of general formula (V1) by reaction step (vi)- Reduction with a
suitable reducing agent such as borane in tetrahydrofuran, lithium
aluminium hydride or Red AI™ in a suitable solvent such as

30 tetrahydrofuran, methanol or diethyl ether, at ambient temperatu're for 2-
48 hours. Typical conditions comprise of 1.0 equivalent of compound (IV)
and 4.0 equivalents of borane in tetrahydrofuran, at room temperature for
48 hours.
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Chl oroet hyl chloroformate and 1.0 equi val ent of "
Proton sponge TMin dichl oro hane room

terrperature for 18, hours. rn&‘(évelgf honochi ra
fé’"(“Pf R bgy

conpoung8NiousEse 4| genRRlI

"yl O S EFALBEND s RSO s can

hobe odptioaklly cubstituted with( & ;Erotem)ng draup BGsusbnas HROC or

) £ Brepa from

ki]led th t Ih h
B 4 e Rt o REBOSRREHE, e ety of o

58 gm tilé” Ha@%ﬁ‘en V‘@oﬁ@@%d&?”&@ Wét%@ﬁl%mad%@e or

OTR (x1) Rso~O

(wmorm;m fe@Bnatg Ahy g b(ydmge(taHQn zamh@t Fsanohcas ]Q%FPd/C and

O_hg% ireep@orpiacghr\e)cagque p)epfs cf \g&@ a {él,gf%%o gﬁg’[&?{@é % such

10

15

20

25

30

% AU didatb o‘ﬁaﬁé' In) a"@@ble*sol%ﬁ sheiNEs méthanol or
O (XVIT) (XVI ]

ethanol at elevated temperature for 3-24 hours. Typical conditions
comprise of 1.0 equivalent of compound (Vil), 3.0-3.5 equivalents of 1-
methyl-1,4-cyclohexadiene, 10% Pd/C and 1.0-1.2 equivalents of di-tert-
butyl dicarbonate in ethanol, heated under reflux for 2-8 hours.

Compounds of general formula (VIII) can also undergo an inversion
in their stereochemistry to the more preferred diastereoisomer (Vlllb) as
shown in Scheme 3.

Compounds of general formula (IX) can be prepared from
compounds of general formula (VIil) by process step (viii)- A Mitsunobu
reaction with a suitable phenol (R%.Ph-OH in the presence of a suitable
phosphine such as tri-n-butyl phosphine or triphenyl phosphine and a
suitable azo compound such as diisopropylazodicarboxylate, di-tert-butyl
azodicarboxylate or 1’1’-azobis(N, N-dimethylformamide), in a solvent
such as toluene, tetrahydrofuran or N,N-dimethylformamide, at
temperatures between 25-115°C, for 1-48 hours. Typical conditions
comprise of 1.0 equivalent of compound (VIIi), 1.0-2.0 equivalents of
(R®).Ph-OH, 1.0-1.5 equivalents of tri-phenylphosphine and 1.0-1.3

- equivalents of diisopropylazodicarboxylate in toluene, at 25°C for 18

hours.

Compounds of general formula (I) can be prepared from
compounds of general formula (IX) by process step (ix)- De-protection of
compound (IX) may be achieved using standard methodelogy as
described in “Protecting Groups in Organic Synthesis” by T.W. Greene
and P. Wutz. When PG= tBOC, typical conditions comprise of 1.0
equivalent of compound (IX) in the presence of hydrochloric acid (4M in
dioxan), in dichloromethane, at room temperature for 18 hours.



Rao/O,,,.R Rso= ~(R3) O" (I) Scheme 2 PG =

trinmethylsilane or tent-butyldinethylsilane LG
waorgoslaseo or tosyl ate 5 Conpounds of general faCcmuB®O5/001154

(X) are either commercial or can be prepared as

described in the Iiterature 2005/105100

PCT/ 1 B2005/ 001154 _27 Conp general fornul a

( xpitemngtively, jwaenr BG= r%?HZVJ)Oﬁmﬁﬂdé;oﬁfj't'@@ﬁepﬁmpﬂse of 1.0

fo S

. u?gglgﬁlghgﬁg E%ﬁnfb%?&gs(ﬁghb%éﬁﬁlaleﬁhﬁaa F@Lbéﬁ%fé\@l ?hloroformate

suandbh@ bqswalmﬂhoh?rotmmsmngg dri diehtorometieesrss, uat room

oXi ui t abl e phase transfer 5 catal yst
Elqm aﬁﬁ?ﬁw ﬁ;?‘oHrsbutyl amoni um chl ori de or '
tetrabu n
5oyt om SemeBTE; heMAChEL bifeolnad of derRRAtoRRUEE ), where
t eRpelrlaaml RT anleiOaneoas descTippdchdretpnntiayi alse be prepared

0) | e f d 2.0
qu$ 3@9?‘9 rggcﬁg#l&ﬁa@% gh Cazmgggesg)%odi um-.

hydroxi dehame 10 wRbgl tie- rhéiﬁbmhsﬁerm?auw“ fbh'ﬁf | d@(ff 2R)

(cat), in dichloromethane and water (50:50)
undigsteresisamer duta man skiledripdbadart il gppmmateftbatruham S,

( repar ed nds of era

10f o P fagRisBiel Pl also . pretasd U erb s colter
suitabl e protecting group using standard net hodol ogy
as described in 15 "Protecting Groups in Organic
Synthesis" by TW Geene and P. Witz. Wen PG
trialkylsilyl, such as trinethylchlorosilane or tert-
but yl di met hyl chl orosi | ane and preferably tri
met hyl chl orosi | ane, typical conditions conprise of
1.0 equivalent of conpound (XI), 1.1-1.2 -equivalents
of triethylamne and 1.1-1.2 equivalents of 20
trimethyl chlorosilane, in ethyl acetate at 0C for 30
m nut es. Conpounds of general formula (XII1) can be
prepared from conpounds of general formula (XI1) by
process step (xii) - Conversion of alcohol to a
suitabl e | eaving group such as nmesylate or tosylate by
reaction with a sulfonyl chloride such as tosyl
chloride or nmesyl chloride, in 25 the presence of a
sui tabl e base such as triethylamne or pyridine, -in a
sui tabl e sol vent such ethyl acetate or diethyl ether,
at anbi ent



tenperature for 30-60 m nutes. Typical conditions

conprise of 1.0 equivalent of conmpound (XII1), 1.1-1.2
weqguisviasent s of triethylamne and 1.1- 1.2 equPC¢aliBwns001154

of met hanesul fonyl chloride, in ethyl acetate at room

30 tenperature for 30 m nutes. Conpounds of general

formula (XI'V) can be prepare®&rom conpounds of

general formula (XI1]) by pramessrstep (Xiii) .0 ‘\\\Rz
De- pr gt ectoon  of ccﬁ‘?pountﬂ*g)0 XITY) may be®hchifeved ) A
usi ngt &t' met hodofrogy as _described in
"Protecting Grodps in O ganikOSyrthesis" by T.WO ]

G eene WOpg005/ 105100 PCT/ 1 B2005/8Q1154 28 and P. ¢
Wit z. When PG =TMS, typical conditions conprise of 1. OPG!
equi val ent of conpound (XI11) &% an excess of dilte
hydrochloric acid in ethyl acetate, at room
tenperature for 30 m nutes. Conpounds of general (xii)
formula (XV) can be prepared from 5 conpounds of

general fornmula (XIV) by process step (xiv) -

Epoxi dation in the presence of a suitable base such2

as coneent (it ed sodi um or pot assi wh hydr oxi dg O R
sol RitT onyand a phasewy r ansfBY canal yst &fikh 532/ ‘
met hyl tri|- n- but yl @momiom chl ori de or Yetrabutyl
amoni um|cX oride, in a suitabe “4ol vent such &S
tol uene & xylene at anbient tenperiature for 30 10
m nut es.x\aypi cal conditions conprise of 1.0 equival entpP&
of con‘péu d (XIV), 4.0-5.0 equixahents of 5M sodi uXil
hydr oxi de solution and nethyltri- n-butyl amoni um

(cat) in|tghpene, at 25C for 30 minutes. Conpounds of
general fornula (XVlI) can be prepared from conpounds

of general fornula (XV) by process step (xv)- Reaction
with 15 amoni um hydroxi de solution, in a suitable

sol vent_ such, as met hanol or eth |, at el evated \
t emgerdueRfor 12-@B8 howts™ FyPi cal copgi ti ONga. O~ R
conprise pf 1.0 equival ent of ponpound_(XV) ,and excess

3
’
’
’
’,

of a hydroxi d& sol uid { n met hanol for 48
hour s 40€. Compounds of general formula (XVI1) Qan
be preparedNfiyom 20 conpounds B¥ eral fornula NH

(XV1) byg@rocess step (iii) as des¢ribed in Schene
Conmpound Bt general formula (ﬁg’ ) can be prepare
from conpounds of general for a (Xvil) by procegémn
step (iv) as described in Sché¥d 1. 25 Conpounds

general fornmula (1) can be prepared from conpounds pf
general formula (XVI11) by process step (vi) as f (vi)
descri bed in

R3D/O “\\\Ra
R30= O
k/NH
Rs
(R, 0
Scheme 2
PG’= trimethyisilane or tert-butyldimethylsilane
LG= mesylate or tosylate
5 Compounds of general formula (X) are either commercial or can be

prepared as described in the literature.
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3 shows the route to the diasteroisoner, (R*S) but a
woamsslksiobed in the art will appreciate that POTgB2005/001154

route is also applicable to the isolation of the

(R*R*) diasteroisonmer. R2 R R2 R (XVl) (XVIl) R

S. OH~ (0030 )-RR NNCo®¥RlL RLRL (Villa) (IXX

(Villb) Consumeise & QempoalndermiilagdXbr adarf dveruprepared from

R AT 5 d T rgr o
frafiache SRIARPWHPS,FHLOBRNRI e hriseHte o(f‘élt gdkx)i.t?éebléibase such as

process step (xvi)- ReaCtion wth a suital
oxisadisinm dydpxide oiqiotagsiumniydrokider andla Avitablephese ransfer

% o SRAVS Ao LA BRI EA I iRy Bide: gy tetrabuty
agafiméHiein ascHIBi®S Ul i & ebRshasidraGoRantM Sydtémt esach  as

sodiumsul fate, in a suitable solvent such as 15
di dighioromathane and dealesnial relpuategh tempewiure for 1-10 hours.

cornyPIcaL ehdits: Gt BF o1-0c $RuERlest BF  dogfbund 00, 2.0
1. @qdivelerrguioy aphshsl AP0, | axcebe| sodiubh okydiexide and

and tetrapropyl ammoni um perruthenate, in the presence
101 methilirirnzhutyipeiaeniunh chlasidleo(csbetin iehlorgpethenenand vater

2 (6055).REq ShHEPrerl CP7RRURIS of general formul o

pr epare rom ‘conpounds of general

f or mul a Gdripourds pefogeserait dprnjerdai i(XH) Realucbeoprepdred from
a suitable selective reducing, agent such a

.Zinc .
bo CORERUNGS, of general formbles (XI3 Gy RIReess, Sterabiiaifeguction of a
et I . at i.an .
" 35, BRAGOIE O g A nh iSRGy i cekibed i
1% qdPraeelirig GroupstimOrdadic Syiikesisd .y €M Greene sangf P. Wutz.
zi nc. borophydri de enerated, from1. 0 ui val en of
zi PR, ophfe gﬂ%“‘%ﬁ’dﬁ’eqlﬁwgl eflts t(gl(négglpﬁﬁqmmfane or tert
bop i i i h e r . .
ISR niod e o CRB BT SSRe, ypica
skicohdifioper compride efppt.Ocienuivalénit aforgempeindf (XI), 1.1-1.2
fornula | where . . .
equivalents ~ of triethylamine and 1.1-1.2  equivalents  of
20 trimethylchlorosilane, in ethyl acetate at 0°C for 30 minutes.
Compounds of general formula (XIll) can be prepared from
compounds of general formula (XII) by process step (xii) — Conversion of
alcohol to a suitable leaving group such as mesylate or tosylate by

reaction with a sulfonyl chloride such as tosyl chloride or mesyl chloride, in

25 the presence of a suitable base such as triethylamine or pyridine, in a

- suitable .solvent such ethyl acetate or diethyl ether, at ambient
temperature for 30-60 minutes. Typical conditions comprise of 1.0
equivalent of compound (XIl), 1.1-1.2 equivalents of triethylamine and 1.1-
1.2 equivalents of methanesulfonyl chloride, in ethyl acetate at room

30 temperature for 30 minutes. '
Compounds of general formula (XIV) can be prepared from
compounds of general formula (XIIl) by process step (xiii) — De-protection
of compound (Xlll) may be achieved using standard methodology as
described in “Protecting Groups in Organic Synthesis” by T.W. Greene



Rl is other than hydrogen can be simlarly prepared.

Unl ess ot herw se provided herein: CD neans
wol2dd5A108m0bonyl di i m dazol e; 5 WSCDI neans PCT/IB2005/001154

1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de

hydr ochl ori de; DCC means

! > . .28

N, (o ex Il e, . .

1 s eas BT, oG S, veiEeh belfighs comprise of 1.0
1-dyuivalsytbeinesrhpoadd X1 1 \ahdedre exdéss-binditlits HyasscHIBEd acid in
N-et hyl di i sopropyl am ne; Et3N neans triethylam ne;-

S'Wh“'?ﬁ%atﬁ’ %[Wﬁ?ﬂpﬂ@tufﬁfpr§pgy\muﬁsﬁns o
o EYmPBIRGE U} DSHEAR: 1oliRGR: N4A! BaRS be"PrBBARd from

5 besompolmdy ofdfeneral fonaulBEAVirbgocess step (xiv) — Epoxidation in
N, O-Bi s(trinethylsil ¥&acet am de; Boc neans .
t dhe- PIRSSNFEachoRy SUltzile HRgA s SHeh29% osQneaniEisd ; sodium or

m&%gﬁ;h%mmléol rEteﬂ'd FHhase! ﬂ)ﬁ/ﬁ?ﬂg{ ucﬂa%‘? SYsB as

acet ate; means ‘tetra ran,
maaethytirimebbiylamoophum ictidorideCht tedabsityd ianihoniume tthiorige, in a
N, N- di ml?tlﬂélforma ' '

2 caURBbie SO $thaS ToENG G GHIBNG &t Abient Gmparaare for 30-

i [ ot | Ve !
10; (BOHRGES, TypRat ConBions Cifipfe of /G e AEIBNIEF cdftbound
hedV) 406.0 @qguivalats of riVl dedim dydiaxidé soludiopeand methyltri-

t he sent i.nventjion, Racem.G ¢ ounds. be

s IR (C3Y TP ST 2t 25 (aor BPIANUIES- o col um

W th a Gompalinas abf AgeHeraP TBRAulaC (XVES Hanebd Dreplted from
i ndi vi dual enantioners utilizing nethods known to

t egapeunds eti general doumula OEY)2loy pracessosiep (xv)- Reaction with

15 ARG RS 4e h e SONEE) sh B SRl o
c ogtRakoId satoeldvaed Nedipdrature for 12-48 hours. Typical conditions
comprise of 1.0 equivalent of compound (XV) and excess of ammonium
hydroxide solution in methano! for 48 hours at 40°C.
Compounds of general formula (XVIl) can be prepared from
20 compounds of general formula (XVI) by process step (iii) as described in
Scheme 1.
Compounds of general formula (XVIll) can be prepared from
compounds of general formula (XVII) by process step (iv) as described in
Scheme 1.

25 Compounds of general formula (I) can be prepared from

- compounds of general formula (XVIH) by process step (vi) as described in
Scheme 1.



The conpounds of the invention may have the advant age

that they are nore potent, have a | onger duration of
waaebisansiohave a broader range of 5 activity, BCEIBIN&001154

stabl e, have fewer side effects or are nore selective,

or have other nore useful properties than the

conpounds of the prior art. PR conpounds of the

i nvehitme s shews dhg route de dbe diasierpisnmer, (R*S) but a man skilled

phar. i J I inel udi ng, hunans..
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ofthdi(RéRtediasigroisbmel t he regul ati on of 10 nonoam ne

transporter function is inplicated, nore particul arlg

di sorders gi n which inhibition Bf re-uptake of R

serotgnin pg noradrenaline s ifgplicated, and

espeelal Ly thgse (¥ whi chTikiBIRpon diViser ot gl N

norE‘r engli né ré- uptake|is ijnplicated. Accorldi ngl 9

t he ounds of the inven{ion are useful in 15

treatifent of urinary incon |i1 nence, such as genu|ne -

stres®'i ncontinence (GSlI)R stress urinary R

i ncontinence (SU) or urinary incontinence in the

el der (g Overactive bl adder( B), including Viilb

i di opat hi c detrusor i nstabi ¥ y, detrusor (Villo)
Soveractivity secondary to Sohenw 8gi cal di seases (e.qg.

Par ki nson's di sease, nultiple sclerosis, spinal cord

injury and stroke) and detrusor 20 overactivity

second dder r i : '

pr ost ataei: %mbﬁiljﬁg?plggs?%rélPﬁbwrrﬁgﬁtng )Og%érrlﬁc urg%yraggd as

stdasesibell in Scbementl eneuresis; urinary incontinence

d mbi nat | f the ab diti . g.
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urgency. 25 The conpounds are also useful "i
t reSuiteble oxidisirg @igent rsusht as ekoethylmarphelinevNsbxidagin the

af ti oped, phat ol ggi cal actjvity th .
coTREETR | oF oy AR SdahRh Hiichy &d eBrmronviarmenium
t rRRiutRehatel an@PdRRFHRINingS UsderdS STRIMT adenhBfRBuRl: sieves,
recurrent depression, single " 30 episode depression,

s Upagnerivma suigiey vsngadiumdspifatesiiona sujtaklessolvenh such as

. : . o parki ) Ui ent
15 OB o, ARo SR 6n afhridi ERialuR bt 22 nours.
d efypéced iconditioh lodnadrisecofi NdwepAvalgstsfesoThgdund (Villa), 1.0-2.0
depression in infertile wonen, post partum depression,
eSpivalentsa of Aramibylmerpheling: d¥rpyidel candhtetrapopytammeium

2 | iti.
R S T T
t ridshoomstat sbometenpetratuself f eri ng from depressi on or
anxi ety with one or .

20 Compounds of general formula (VIlib) can be prepared from .
" compounds of general formula (IXX) by process step (xvii)- Reduction with

a suitable selective reducing agent such as zinc borohydride, in a suitable

solvent such as diethyl ether or tetrahydrofuran, at ambient temperature
for 1-18 hours. Typical conditions comprise of 1.0 equivalent of compound
25 (IXX), 0.3 equivalents of zinc borohydride (generated from 1.0 equivalent
of zinc chloride and 2.0 equivalents of sodium borohydride), in diethyl
ether at room temperature for 18 hours. | .



nore conconm tant condition, disease or disorder, or
frompost traumatic stress disorder. Said condition,

wdizesasgioor di sorder concomtant with 5 depr esBComB2005/001154
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includes, but is not limted to, anxiety and sl eep

di sorders including insomia, alone or in

conbi nati on. The condition, d0ease or disorder can be
sel ect el skilleah pergen avithiaippertiatexthet goanpoundea of fermpya | where

depyessive,di sorder, dysthym [ trual .
cy B Rsher s dtRben SR L hftary BREERTL M £ an
anxi et yynibas Rigérwiseprovided Réfeggs di sorder, panic
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TFA means trifluoroacetic acid.
Certain intermediates described above are novel compounds and it
is to be understood that all novel intermediates herein are to be

30 considered as further aspects of the present invention.

Racemic compounds may be separated either using preparative
HPLC and a column with a chiral stationary phase, or resolved to yield
individual enantiomers utilizing methods known to those skilled in the art.
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depression,  such as major depression, recurrent depression, single
30 episode depression, subsyndromal symptomatic depression, depression
in cancer patients, depression in Parkinson's patients, postmyocardial
infarction depression, paediatric depression, child abuse induced
depression, depression in infertle women, post partum depression,

premenstrual dysphoria and grumpy old man syndrome.
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20

- sensitivity, low mental or physical energy, circadian rhythm disorders,
personality disorders including borderline and antisocial personality
disorders, hyopochondriasis, late luteal phase dysphoric disorder,
psychoactive substance use disorders, sexual disorders, and

30 schizophrenia, and related symptoms including stress, worry,- fack of
mental or physical energy, somatoform disorders, somatization disorder,
conversion disorder, body dysmorphic disorder; glaucoma, or ocular
hypertension, senile dementia and other forms of memory impairment,
neurodegenerative diseases, amyotrophic lateral sclerosis, cerebellar
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30 major depressive disorder, dysthymic disorder, bipolar | and bipolar 1l
manic disorders, cyclothymic disorder, cardiac disorders such as
myocardial infarction, angina, stroke, pulmonary embolism, transient
ischemic attack, deep vein thrombosis, thrombotic re-occlusion
subsequent to a coronary intervention procedure (heart surgery or
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Anxiety disorders include panic disorder with or without

agoraphobia, agoraphobia without history of panic disorder, specific

- phobias_including specific animal phobias, social anxiety, social phobia
including social anxiety disorder, obsessive-compulsive disorder and
related spectrum disorders, stress disorders including post-traumatic
stress disorder, acute stress disorder and chronic stress disorde_r, and
generalized anxiety disorders. '

In view of their aforementioned pharmacological activity the
compounds of the invention are also useful in the treatment of cognitive
disorders such as dementia, particularly degenerative dementia (including
senile dementia, Alzheimer's disease, Pick's disease, Huntingdon's
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25 dependencies, and tension headache; pain; Parkinson's diseases, such
as dementia in Parkinson's disease, neuroleptic-induced Parkinsonism
and tardive  dyskinesias); endocrine  disorders, such as
hyperprolactinaemia; vasospasm, such as in the cerebral vasculature;
cereb_ellar ataxia; Tourette’s syndrome; trichotillomania; kleptomania;

30 emotional lability; pathological crying; sleeping disorder (cataplexy); and

shock.
In view of their aforementioned pharmacological activity the

compounds of the invention are also useful in the treatment of a number
of other conditions or disorders, including hypotension; gastroihtéstinal
35 ftract disorders (involving changes in motility and secretion) such as
irritable bowel syndrome (IBS), ileus (e.g. post-operative ileus and ileus
during sepsis), gastroparesis (e.g. diabetic gastroparesis), peptic ulcer,
gastroesophageal reflux disease (GORD, or its synonym GERD),
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These include but are not limited to, diabetic neuropathy, post herpetic

neuralgia, back pain, cancer neuropathy, chemotherapy-induced

25 neuropathy, HIV neuropathy, Phantom limb pain, Carpal Tunnel

- Syndrome, chronic alcoholism, hypothyroidism, trigeminal neuralgia,
uremia, trauma-induced neuropathy, or vitamin deficiencies
Other types of pain include but are not limited to:
-Inflammatory pain, such as arthritic pain, including rheumatoid
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(1BD);
-Musculo-skeletal disorders including but not limited to myalgia,
fibromyalgia, spondylitis, sero-negative (non-rheumatoid) arthropathies,
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Thus, according to further aspects, the invention provides:
i) a compound of the invention for use in human or
25 veterinary medicine;

ii) a compound of the invention for use in the treatment of a
disorder in which the regulation of monoamine transporter function is -
implicated, such as urinary incontinence;

iii) the use of a compound of the invention in the manufacture

30 of a medicament for the treatment of a disorder in which the
regulation of monoamine transporter function is implicated;

iv) a compound of the invention for use in the treatment of a
disorder in which the regulation of serotonin or noradrenaline is
implicated;
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xiv) a method of treatment of a disorder in which the regulation of
serotonin and noradrenaline is implicated which comprises administering a
therapeutically effective amount of a compound of the invention o a
patient in need of such treatment;
30 xv) a méthod of treatment of urinary incontinence, such as GSI or
SUI, which comprises administering a therapeutically effective amount of
a compound of the invention to a patient in need of such treatment; and
xvi)a method of treatment of depression or anxiety, which
comprises administering a therapeutically effective amount of a co'nipound
35 of the invention to a patient in need of such treatment.
It is to be appreciated that all references herein to treatment include
curative, palliative and prophylactic treatment, unless explicitly stated
otherwise.
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a melanocortin receptor agonist (€.g. melarotan 1l);
a PGE receptor antagonist;
30 " a PGE1 agonist (e.g. alprostadil);
a further monoamine transport inhibitor, such as an noradrenaline
re-uptake inhibitor (e.g. reboxetine), a serotonin re-uptake inhibitor (e.g.
seriraline, fluoxtine, or paroxetine), or a dopamine re-uptake Inhibitors;
a 5-HT3 receptor antagonist (e.g. ondansetron, gra'niéetron,
35 tropisetron, azasetron, dolasetron or alosetron); (
a phosphodiesterase (PDE) inhibitor, such as PDE2 inhibitor, (e.g.
erythro-9-(2-hydroxyl-3-nonyl)-adenine or Example 100 of EP 0771799,
incorporated herein by reference) and in particular a PDES inhibitor (e.g.
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The invention thus provides, in a further aspect, a combination
comprising a compound of the invention together with a further therapeutic
agent. '

For human use the compounds of the invention can be

30 administered alone, but in human therapy will generally be administered in
admixture with a suitable pharmaceutical excipient, diluent or carrier
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25 with various sweetening or flavouring agents, colouring matter or dyes,
with emulsifying and/or suspending agents and with diluents such as
water, ethanol, propylene glycol and glycerin, and combinations thereof.

Modified release and pulsatile release dosage forms may contain

excipients such as those detailed for immediate release dosage forms - -

30 together with additional excipients that act as release rate modifiers, these
being coated on and/or included in the body of the device. Release rate
modifiers include, but are not exclusively limited to, hydroxypropyimethyl
cellulose, methyl cellulose, sodium carboxymethylcellulose, ethyl
cellulose, cellulose acetate, polyethylene oxide, Xanthan gum, Cérbomer,

35 ammonio methacrylate copolymer, hydrogenated castor oil, carnauba
wax, paraffin wax, cellulose acetate phthalate, hydroxypropylmethyl
cellulose phthalate, methacrylic acid copolymer and mixtures thereof.
Modified release and pulsatile release dosage forms may contain one or a
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30 Thus, for example, tablets or capsules of the compounds of the
invention or salts or solvates thereof may contain from 5 mg to 250 mg of
active compound for administration singly or two or more at a time, as
appropriate. The physician in any event will determine the actual dosage
which will be most suitable for any individual patient and it will Vaiy with
35 the age, weight and response of the particular patient. The above
dosages are exemplary of the average case. There can, of course, be
individual instances where higher or lower dosage ranges are merited and
such are within the scope of this invention. The skilled person will also
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may al so be adm ni stered by the ocul ar, pul nonary or
rectal routes. For ophthal mc use, the conpounds can
0eodsansmob at ed as microni zed suspensi ons i n i BOTAB1005/001154
pH adj usted, sterile saline, or, 15 preferably, as
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a ropri h SI ci
P i & . surparsion SR Atke A . & Siing a
pamixtu_td aof wahamolt apdd theé propellant as the solvent which may -

additionally contain a lubricant, e.g. sorbitan trioleate. Capsules and
cartridges (made, for example, from gelatin) for use in an inhaler or
insufflator may be formulated to contain a powder mix of a compound of
the invention and a suitable powder base such as lactose or starch.

Aerosol or dry powder formulations are preferably arranged so that
each metered dose or “puff’ contains from 1 to 50 mg of a compound of
the invention for delivery to the patient. The overall daily dose with an
aerosol will be in the range of from 1 to 50 mg which may be administered
in a single dose or, more usually, in divided doses throughout the day.
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At ¢as padermulsied ag raeswtaé:ie @mtmeoh containing the leative @ompound
20f i ?ﬂ ewgg%ggsr%j ’%%?ghg’ g‘é@xﬂ%@mhg%%{@m‘a% ofhore of the
N MRS Pebigiatum, whiterpeteolatyian| RrEpylane glycol,
hqadilyoxyethylene polyoxypropylene compound, emulsifying wax and water.
Alternatively, they can be formulated as a suitable lotion or cream,
suspended or dissolved in, for example, a mixture of one or more of the
25 following: mineral oil, sorbitan monostearate, a polyethylene glycol, liquid
paraffin, polysorbate 60, cetyl esters, wax, cetearyl alcohol, 2-

octyldodecanol, benzyl alcohol and water.

The compounds of the invention may also be used in combination

with a cyclodexirin. Cyclodextrins are known to form inclusion and non- - -

30 inclusion’ complexes with drug molecules. Formation of a drug-
cyclodexirin complex may modify the solubility, dissolution rate,
bioavailability and/or stability property of a drug molecule. Drug-
cyclodextrin complexes are generally useful for most dosage forms and
administration routes. As an alternative to direct complexation’With the

35 drug the cyclodextrin may be used as an auxiliary additive, e.g. as a
carrier, diluent or solubiliser. Alpha-, beta- and gamma-cyclodextrins are
most commonly used and suitable examples are described in WO-A-
91/11172, WO-A-94/02518 and WO-A-98/55148.
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1520BricliBe Hefd the' Vetdtiiily sbfdebrfwill’determine the dosing regimen and
route of administration which will be most appropriate for a particular
animal.

Thus according to a further aspect, the invention provides a
pharmaceutical formulation containing a compound of the invention and a

20 pharmaceutically acceptable adjuvant, diluent or carrier.

The combinations referred to above may also conveniently be
presented for use in the form of a pharmaceutical formulation and thus
pharmaceutical formulations comprising a combination as defined above
together with a pharmaceutically acceptable adjuvant, diluent or carrier

25 comprise a further aspect of the invention. The individual components of
such combinations may be administered either sequentially or
simultaneously in separate or combined pharmaceutical formulations.

When a compound of the invention is used in combination with a
second therapeutic the dose of each compound may differ from that when

30 the compound is used alone. Appropriate doses will be readily
appreciated by those skilled in the art.

The invention is illustrated by the following non-limiting examples in
which the following abbreviations and definitions may be used:

APCI Atmospheric pressure chemical ionisation
Arbacel® filter agent
br Broad

BOC teri-butoxycarbonyl



MPD350 apparatus and are uncorrected. NVR was carried
out using a Varian-Unity |Inova 400MHz nnr
wepessiwswet er or a Varian - Mercury 400MHz nnmPCT/IB2005/001154
spectroneter. Mass spectroscopy was carried out using
a Finnigan Navigator singl erﬂ%uadr upol e el ectrospray
mass spectroneter or 5 a Fi gan aQa APClI nass
SRED} r onet er caRRyRihfddZole conpounds of the invention
are 1solated foll|0 work-up in the formof the
free base, btRe 'BW@WﬁE@eutl cal |y acceptable acid
ao@lltl on sal d@u@létthe conpounds of the invention may

pr epar ed H%é{; conventional means. Sol vates (e.g.
hy‘ﬁrat es) of onmpound of the 10 invention may be

f dDGEH duri ndicybleherylkarpodimidedur e of one of the
aflgémrenu ong%hmreﬁ.pe?ﬁa eps. \Were conpounds were

prepared in manner_ described for an earlier
EXBE%’I e, theNsNidimethyermamide | | appreciate that it
MEyMETY er t helipgsthy tggﬁa)gggssary or desirable to enpl oy
%grent vvorr Hp %@u” .cation 15 conditions.
aration $/GCHOBRL IBRROSIYESCRROl i n-3-0ne O
FBESfl O 20 Eldetospray ionisafidn A2gativisgcarwl) was added
toha sol utiop of. p- nethoxybenzal dehyde (50g, 367mmol )
nmet hanol Egﬁbe‘m_) and the solution was stirred at
20I€IO‘Ad'r 16 hothyxlroxihé-azabenizotniardlet ure was t hen
evg ted u ure to give a viscous
or a?g%gaml E’d,?dré)ﬁﬁﬂéﬁ%gg%zgfé 6.59, 28.6mml) was
addBECt 0 a sbigltpressure HW'@Cqum%ﬁogéﬁﬂWed in 25
nefanol (1 kassedpbctiitn pekure was stirred under 30
psi ,of hydro en as for 4 hours. The reaction mxture
Wi hen” fi | Sthrough Celite, washing through
w MS$ nmet hanohna domniiltrate was concentrated in

to-giv oil. This oil was
di@g@ﬂved in%ﬁ}ﬁtﬁﬁlﬁgpgﬁﬁﬁ?chl oronet hane (200nL) and
waNMR(SOOnLhuaMrmﬂgneﬂorresMarmel oroacetyl chloride
(137. 4q, ]:Iué?tgpl) i n di chl or onet hane (600nL), and
so(al um hydr oxi (48.62g, 1.22nol) in water (500nl)
weBe added si@letaneously over 2 WD 2005/ 105100
qu/ | B2005/ Ordiett 48 hours usi ng droppi ng funnel s.

OEBHRORY et B bantaate S uy o e farieybiiug | o,

stl rring for tétrafluoroborate

Tf trifluoromethanesulfonyl
TFA trifluoroacetic acid
THF tetrahydrofuran
TLC thin layer chromatography
TS* thermospray ionisation positive scan
" WSCDI- 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride

The Preparations and Examples that follow illustrate the invention
but do not limit the invention in any way. All temperatures are in °C. For
the Preparations 1-79 and Examples 1-36 the following was used: Flash
column chromatography was carried out using Merck silica gel 60 (9385).

5 Solid Phase Extraction (SPE) chromatography was carried out using
Varian Mega Bond Elut (Si) cariridges (Anachem) under 15mmHg
vacuum. Thin layer chromatography (TLC) was carried out on Merck silica
gel 60 plates (5729). Melting points were determined using a Gallenkamp
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m xture was then acidifi to pH 2 wth 2M
hydrochloric acid and t%@ﬂ’é&é@‘—l«ere separated. The
aqueous | ayer wag. (ﬂ%%@%‘i@ﬂ%ﬂ)ﬂm[ﬁhéﬁ“—@f&@t hane
(2x1501) and th ed organic extracts were dried
WD 2005/ 105100 PCT/ | B2005/ 001154 49 §ver sodi um

sul fate and concentrated in yacug, [t uration with
diethyl ether afforded t e Tgfrpound as a white
solid in 82%yield, 49.0g. : 3,1 400MHz) 6:
1.22(m 1H), 3. GO(Ws%gél 4 2 Q. 68(m 4H),
7.18-7.42(m 5H). M Al +n12 228[M—|]+ 5

Preparati on 3 4-Benzyl norpholin-3-0
20 Ethanolamine (22.42g, 367mmol) was added to a solution of p-

methoxybenzaldehyde (50g, 367mmol) in methanol (500mL) and the
solution was stirred at 20°C for 16 hours. The reaction mixture was then

evaporated under reduced pressure to give a viscous orange oil. Platinum _

" oxide (6.5g, 28.6mmol) was added to a solution of this oil dissolved in

25 methanol (1L), and the mixture was stirred under 30 psi of hydrogen gas
for 4 hours. The reaction mixture was then filtered through Celite, washing
through with methanol, and the filtrate was concentrated in vacuo to.give a
colourless oil. This oil was dissolved in a mixture of dichloromethane
(200mL) and water (500mL) and solutions of chloroacetyl chloride

30 (137.4g, 1.22mol) in dichloromethane (600mL), and sodium hyd?oxidé
(48.62g, 1.22mol) in water (500mL) were added simultaneously over 2
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1oSEHLTR o8’ vl Toelay o HAMRIGDORS danufe] & (92 (m. 24
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XI
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chromat ography on silica gel, eluling wth ethyl
acet ate: pentane, 33:66 to 10 : d]i rstly afforded
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A solutibﬁ of sodium hydroxide (10.56g, 264mmol) in water (200mL) was
added to a solution N-benzylethanolamine (37.6mL, 263mmol) in
dichloromethane (150mL). The mixture was cooled to 0°C and
25 chloroacetyl chloride (20mL, 264mmol) was added dropwise overa 3-hour
period. The resulting mixture was stirred at room temperature for 18
hours. The mixture was then acidified to pH 2 with 2M hydrochloric acid
and the layers were separated. The aqueous layer was extracted with
dichloromethane (2x150mL) and the combined organic extracts were dried



14% vyield, 426ng. Further elution then afforded the
conpound of preparation 5 in 18%yield, 546ng.
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Preparations 6 to 11 The fol
general formula shown bel ow
product of preparation 1 and the appropriate al dehyde,
10 using a simlar nethod
preparations 4 and 5.
di ast er eoi sonmers were sep
chronatography condi tion
nd 5. Tab

3.62(m 1 H), 3.81(s4-Baiyvimsrbdim3-dns). 4.18(d, 1
H, 4.56(d, 2H), 4.91‘(71% ~06.85(m 2H), 5 7.01(m
2H), 7.10(d, 2H), 7.40(m 2%&_ APCl + m z 345 [ MH +

conpounds of the
epared fromthe

at described for
HON-1 R 2 O The

at ed using the

descri bed for preparation 4

suspensmn ofIr Eaesss‘leum hydroxide (12.06g, 215mmol) in ethanol
(200mL) was warmed until a solution was formed. The solution was then
added to a solution of the product of preparation 2 (49g, 215mmol) in
ethanol (200mL) and the mixture was stirred at room temperature for 90
hours. Additional potassium hydroxide (2.41g, 43mmol) in ethanol (20mL)
was then added and the mixture was sonicated for 30 minutes. The
mixture was then filtered, washing through with ethyl acetate, and the
filirate was evaporated under reduced pressure. The residue was
dissolved in ethyl acetate and washed with water and the aqueous layer
was re-extracted with ethyl acetate (x2). The combined organic solutions
were dried over sodium sulfate and concentrated in vacuo to afford the
title product as a pale yellow oil in 81% vyield, 41.16g. 'HNMR(CDCls,
400MHz) &: 3.27(m, 2H), 3.83(m, 2H), 4.27(s, 2H), 4.63(s, 2H), 7.22-

7.40(m, 5H) MS APCI* m/z 192 [MH]".

Preparations 4 and 5
n-Butyl lithium (2.5M in hexane, 4.32mL, 10.8mmol) was added to an ice-
cold solution of diisopropylamine (1.65mL, 11.7mmol) in tetrahydrofuran

(6mL) and the mixiure was stired for 30 minutes, allowing the
temperature to rise to 25°C. The reaction mixture was then cooled to —
78°C and a solution of the product of preparation 1 (2g, 9mmol) in
tetrahydrofuran (18mL) was added dropwise. The reaction mixturé was
stirred for 30 minutes, maintaining an internal temperature of below —



15 conpounds with (1R% 2S) rel ative stereochem stry
and Table 2 represents conpounds with (1 R, 2R

woeb@1ioy®o st er eochem stry. Table 1- (1R, 2S) NeCTmR20p5/001154

10

15

20

Data Yield 6 I1HNVR(DVBO D6, 400MHz) 48% 6: 3.09(d,

1H), 359(m 1H) 375(m 4 395(m 1H),
4. 27&6 37 d 1 5 . 5. 21(d
H 70 G 86t ttprolze—n)zal @P«mL 1d %mmcd) waKs) a @&@(@pwnse

2 Ao B AT ot M ep MR B350 e remgtion ws

i tﬁéﬁd%uéznsdﬂkd Wit Géopropandl KBmL) andl ZBéwed 4b) wadn %26(+180°C,
4 W 'r@up@n@mmog%@alorlge@olutpm%nLMS adgego'('—lb@:e resulting

5 R R, Fas tisdyoct iy o SGafioh§am Hybidbori eciq and the

H)reacBor’ S(mixtufie Hyas 3eRfiéatedl witht. Sigthyl  éthdr, (3xERal.). 1 The

;D%“é'”;g géjfbar%é qu’/erg WZP}F((& ieéﬁﬁ? %OQ%@?I?S%EGZ 5'6@ copeantrated

al’ﬁl I\E?%JI\(/{B 38 @ve %F%IME_ESJS gb 55153/6@ ﬁ‘ggf &tlo%_bof the Oi' rbrY column
H)chrémizdography on <ilifg gél, ERfling with, ethyldacetéie; pént&b\e, 33 66 to
46666§g firlstllf/béffo?delg (tpné compound of preparation 4 as a white solid in

14% vyield, 426mg. Further elution then afforded the compound of

preparation 5 in 18% yield, 546mg.

Preparation 4
(28)-2-[(1R)-(4-Fluoropheny!) (hydroxy)methyl]-4-(4-
methoxybenzyl)morpholin-3-one

)

HO N

H,C”~
'HNMR(CDCls, 400MHz) 8: 2.90(d, 1H), 3.16(m, 1H), 3.73(m, 1H), 3.77(s,
3H), 3.96(m, 1H), 4.19(d, 1H), 4.50(d, 1H), 4.70(d, 1H), 5.10(m, 1H),
6.79(d, 2H), 6.87(d, 2H), 7.00(m, 2H), 7.42(m, 2H). MS.APCI* m/z 345 . .
[MHT".
Preparation 5
(2R)-2-[(1 R)-(4-Fluorophenyl)(hydroxy)methyl]-4-(4-
methoxybenzyl)morpholin-3-one




1 H, 5.54(m 1 H), 6.79(d, 2H), 6.90(d, 2H),
7.18-7.38(m 5H) O H3C 10 1HNMR(CD3OD, 400MHz) 6:

w82005185192- 3. 09(m 2H), 3.66-3.80(m 4H), 3. 385PB8TAHL{NF/001154

5

10

15

1H), 4.04- 4.19(m 1H), 4.53(d, 1H), | / F 4.70(d,
1H), 5.24(d, 1H), 6.78(d, 2H),, 6.90(d, 2H), o 7.00(m
1H, 7.14-7.30(m 3H H3C 511 1HNMR( CDCI 3, 400MHz)
6: 2161, 3.05(d, 1H), 3.39 , 3.67(m 1H),
3.89(m 1H), 4.27(d, 1H), 4 , 2H), 4.99(d, 1 H,
7.18(m 2H), 7.22 7. 460y Ng5(d, 2H) M5 APCl +
mz 298 MH + - Preparatio

2-yi |l met hanol WD 2005/ 05/001154 53
O*'-) HON H3C ~O Bdg t rahydr of ur an,
32.2nmL, 32.3mmmol) was atded dr opwRse~ to an ice-cold
sol ution of preparation 5 (2.79g, 8 07mmol) in
tetrahydrofuran (20n) ar®l the reaotion m xture was
stirred at room5 tenperature He® 48 hours. Tic

anal ysis showed that there was still starting
material left after this tinme and so further portions

f ' ) f , I

o HAUBRCDICH, Mddira 6y 8 08 ! el 1y, kel TH), 8816,

pe$H-|)qﬂ3.39(m, r*.tsrg)cm.ma(o;n ?dﬂ);l(rjﬁswd;, EH?,n4c9t2¥r(;ﬂ,ele)p %)%(m, 2H),
e careful addition of nethanol an

g\ﬁggf"ﬁt%'dg)’{ﬁwalgfdnng@é@(%zbéessure. The resi due was

r @gpe#wﬁ,ylz?gsn@g@anol and the m xture was heated

uﬁg'er reflux for '

The reaction m xture was then
cooled to Preparations 6 to 11

The following compounds of the general formula shown below were
prepared from the product of preparation 1 and the appropriate aldehyde,
using a similar method to that described for preparations 4 and 5.

The diastereocisomers were separated using the chromatography
conditions described for preparation 4 and 5. Table 1 represents
compounds with (1R*, 28*) relative stereochemistry and Table 2
represents compounds with (1A, 2R) relative stereochemistry. '

' Table 1- (1R, 28)
No. R’ ~R? Data Yield

6 "HNMR(DMSO-Ds, 400MHz) | 48%

8: 3.09(d, 1H), 3.59(m, 1H), | .

3.75(m, 4H), 3.95(m, 1H),

4.27(m, 1H), 4.37(d, 1H),

4.65(d, 1H), 5.21(d, 1H),

6.89(d, 2H), 7.21(m, 3H),
o 7.30(d, 2H), 7.40(d, 2H)
H,C” MS APCI* m/z 328 [MH]"




room tenperature and evaporated under reduced
pressure. The residue was partitioned between 1 M

weadisuosioydr oxi de sol ution (100nmL) and ethyl ®&cetBi0es/0011

5

(100nm.), and the aqueous |ayer was re-extracted with
ethyl 15 acetate (2xI OOmL). he conbl ned orgam c

{-vnr\fn

FatV
3 L @8

54

rare NI o) 51 5%
cohcentrated” i n i
Purificati i 5’2@%3( @g oReBh bn— -
silica g i @r@(ﬁ}al Aé'ﬂ)he|3 %m,an@"Y) 10: 90
to 100: 0 i { he2Hnpdihd 4486k WH)el d,
0. 936¢: 3 VIHA) 52(d, 2. 1H)( m4.20{(d, 21H)0( d,
2H), 16d17(8, H1H)3. B318(d, 212H),
3.78(% 6:90{d( d2H)1 8)90(f, 831(H>) 2H),
7. 00(. 7.18l{r38 1(liv’rH)3,|-i )MS APCI
332 3 f0 19 The fdllowing
co&pom oFMMR(GRGln ABPMKZete| 5B%
pr epal i| &24(or gHl)] | 8.28(ome, TH)siing a
siml g b ScT5(bed THy, Befan,atikdy|12.
Tabl e lel331/(/dt h 1\, 20056(H05 11H),
PCT/ | | R4 280, T el 1 \8221(d, 1|-|) .

st er ef 4. 9P, SR S voz‘m?

Hf-l'

LirpiRie 4
VI UG O, b §

! W
(1 R |2S) relatijve stereoc tr % "IN~
D -
YR R Table 3-(1 R 2R N‘Msal%g?ﬁﬁz Beiiﬁl]*lsﬂ o

vi'iZ) U. M AlTt . . J.U\I J.II}, L.EPL\U, L

H, 2.57(d, 1 H): 3. 26fable 2-(HR . 28)47(d, 1 H), 3.64(m
3H), 378(s 3H), 3.94(m 1 H), F 4.56(d, 1 H),
~0

3.05(d, 1H), 3.39(m, 1H),
3.67(m, 1H), 3.89(m, 1H),
4.27(d, 1H), 4.61(s, 2H),

6 82(d 7 01(m, 2H) 7 15(d__2H) H3C
7N&o( i 2H) RVB AP + mf¥ 332 MH + 14 1HRREI CD3OD, Yield
409MH7) Quant 1.4 m 1| HINMR(BMSO-Ds,HIQOMHZ) 5: | 20%
2.89(m, 2H), 3.61(m, 1H), 3.73-
4.00(m, 4H), 4.18(m, 1H), 4.40
(s, 1H), 4.66(d, 1H), 5.10(m,
1H), 5.54(m, 1H), 6.79(d, 2H),
6.90(d, 2H), 7.18-7.38(m, 5H)
10 'HNMR(CD;OD, 400MHz) &:| 82%
2.92-3.09(m, 2H), 3.66-3.80(m,
4H), 3.85-3.94(m, 1H), 4.04-
419(m, 1H), 4.53(d, 1H),
F|4.70(d, 1H), 5.24(d, 1H),
6.78(d, 2H), 6.90(d, 2H),
7.00(m, 1H), 7.14-7.30(m, 3H)
11 - ; ? 1 'THNMR(CDCls, 400MHz) &:| 21%

4.99(d, 1H), 7.18(m, 2H), 7.22-
7.40(m, 6H), 7.45(d, 2H)

MS APCI" m/z 298 [MH]*

Preparation 12
(1R)-(4-Fluorophenyl)[(2S)-4- (4-methovaenzvl)morphohn-2-vﬂmethanol




| 1.97(m 1H), 2.13(m 1H), 2.42(d, 1H), 2.60(d, 1H),
| F 3.30-3.40(m 2H), 3.78(s, 3H), 3.89(m 1H),

wa 203(ds1001H) , 6.81(d, 2H), 6.97(m H3Cl H), PCT/IIB2005/001154

10

15

20

25

7.14-7.20(m 4H), 7.30(m 1 H M APCl+ nmiz 332 MH +
15 1HNMVR(CDCI 3, 400MHz) 6: ant. 2.02-2.18(m 2H),
2.45(d, 1 H, 2.58(d, 1 H, *3.24(d, 1 H, 3.50(m 1
H, 3.68(m 2H), 3.80(3 3 .95(m 1 H), 4.58(d,
1 H, 6.82(d, O2H), ! 7.22- H3C 7.40(m
5H MS APCl +ml z 314 W& CDCl 3i 400MHz) 6: 85%
2.00-2.20(m 2H), 2.46( ?.59(m 1H), 3.30(d,
1H), 3.54(m 1H), 3.68(m 94(m 1H), 4.59(d,
1151, 1 H), 7.20-7.40 3 able 4- (1 R, 29)

i (JT/ 1 B2005/ 001154
55 17 1HNVR( CDCI 3, 400N : 3 2.10-2.24(m
2H), 2.57(m . 2H), 3.25(|d, 1H), 3. 41- 3. 55(m 1H),
3.69(m 2H), 3.80(s, 3H), 3. 99,0:0 1H), 4.88(d, 1H),
6.82(d, 2H), ~o 7.10-7.40(mH

Borane (1M in tetrahydrofuran, 32.2mL, 32.3mmol) was added dropwise

to an ice-cold solution of preparation 5 (2.79g, 8.07mmol) in
tetrahydrofuran (20mL) and the reaction mixture was stirred at room
temperature for 48 hours. Tlc analysis showed that there was still starting
material left after this time and so further portions of borane (1M in
tetrahydrofuran 8.1mL, 8.10mmol) were added at 24-hour intervals, over a
72-hour period. The reaction mixture was then cooled to 0°C, quenched
by the careful addition of methanol and evaporated under reduced
pressure. The residue was re-dissolved in methanol and the mixture was
heated under reflux for 85°C. The reaction mixture was then cooled to
room temperature and evaporated under reduced pressure. The residue
was partitioned between 1M sodium hydroxide solution (100mL) and ethyl
acetate (100mL), and the aqueous layer was re-extracted with ethyl
acetate (2x100mL). The combined organic extracts were dried over
sodium sulfate and concenirated in vacuo to give a colourless oil.
Purification of the oil by column chromatography on silica gel, eluting with
diethyl ether:pentane, 10:90 to 100:0, afforded the title compound in 35%
yield, 0.936g. 'HNMR(CDCls, 400MHz) &: 2.18(m, 2H), 2.60(d, éH),

' 3.31(d, 1H), 3.51(d, 1H), 3.73(m, 2H), 3.78(s, 3H), 3.97(m, 1H), 5.82(d,

1H), 6.83(d, 2H), 7.00(m, 2H), 7.18(d, 2H), 7.30(m, 2H) MS APCI* m/z
332 [MH]".
Preparations 13 to 19

The following compounds of the general formula shown below were
prepared from the appropriate morphilin-3-one, using a similar method to
that described for preparation 12. Table 3 represents compounds with



H3C M5 APCI + mz 314 [IMH + 18 1HNVR(CD3OD, 400MHz) 6:
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3H), 4.01- 1 &F 4. patAB2005/001154
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7.01(m, 2H), 7.15(d, 2H),
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Quant.

by

e
Img.

14

"HNMR(CDsOD, 400MHz)
: 1.40(m, 1H), 1.52(m, 1H),
1.97(m, 1H), 2.13(m, 1H),
2.42(d, 1H), 2.60(d, 1H),
3.30-3.40(m, 2H), 3.78(s,
3H), 3.89(m, 1H), 4.58(d,
1H), 6.81(d, 2H), 6.97(m,
1H), 7.14-7.20(m, 4H),
7.30(m, 1H)

MS APCI* m/z 332 [MH]*

Quant.

15

"HNMR(CDCls;, 400MHz) &:
2.02-2.18(m, 2H), 2.45(d,
1H), 2.58(d, 1H), 3.24(d,
1H), 3.50(m, 1H), 3.68(m,
2H), 3.80(s, 3H), 3.95(m,
1H), 4.58(d, 1H), 6.82(d,
2H), 7.17(d, 2H), 7.22-
7.40(m, 5H)

MS APCI" m/z 314 [MH]*

Quant.

16

THNMR(CDCls, 400MHz) o:
2.00-2.20(m, 2H), 2.48(m,
1H), 2.59(m, 1H), 3.30(d,
1H), 3.54(m, 1H), 3.68(m,
oH), 3.94(m, 1H), 4.59(d,

1H), 7.20-7.40(m, 10H)

85%

Table 4- (17, 2S)

| No.

L

RZ

Data

| _Yield
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0]
HO N O._ _CH,
\n/ \KCHa
o] CH,
5 F

Di-tert-butyl dicarbonate (661mg, 3.03mmol), 1-methyl-1,4-cyclohexadiene
(1.08mL, 9.65mmol) and 10% Pd/C (138mg) were added to a solution of
the product of preparation 12 (0.92g, 2.78mmol) in ethanol (14mL) and
the mixture was heated under reflux for 3 hours and at room temperature
10 for 18 hours. The reaction mixture was then filtered through Arb.ocel®,
washing through with ethanol, and the filirate was concentrated in vacuo.



conpound as a white solid in 60%yield, 8.65g.- 1H
NMR(CDCl 3i 400MHz) 5: 1.38(s, 9H), 2.78-2.97(m 2H),

wG@.246GA185H®0(m 2H), 3.70-3.92(m 3H), 4.86(m BCHIB2005/001154
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7.26-7.40(m 5H), MS ES nlz 316 [WMNa]+. Preparation
22 10 tent-Butyl (25 2-[(1g
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twith pestanpatngl atwaﬂ@f eaaﬂenb $0:60) hfferdedoithectitleofompound as
preparation 18, us mlar method to t

p'vré!%‘diﬁa$¢|t§hlr12§4°/aéﬂeidmﬁ5i@gsolHHMFMC&"@@& 30tz o 1.40(s

]ZCW'@N?(”] 21 H‘?,O_ny@n q)lg‘%@n 2, %%ef@f 13“@@(m 1H)

?Hiaa 7. g%mof@”m) 83{13(8 2"'%) 6. 27(m 1 H), 7.11(m
m . + + P i
28 tert Butyl {(2R)-2- [AE?;M LM+ Preparation
Q ] 4 '

PCT/I82005/001154
(1.63g, 7.45mmol), 1-nmethyl -1, 4-cycl ohexadi ene
(2.66nL, 23.7muol) anE; : C 4

a solution of the pr
6. 77nmmol ) in et hanol e m xture was

heat ed under reflux for}3 hours and at room

tenperature 5 for 18 h s. Further portions of

di -tent-butyl dicarbodate295ny, 1.35mmol),

1- et hyl - 1, 4- cycl ohexadi ene (O 76nm, 6.77mmol ) and 10%
Pd/ C (68ng) were then @ the m xture was heated
under reflux for 5 hod’rso ﬁe reacti on m xture was

then cooled to roomtenperature filtered through
ADbreebyty) dicwbonaie (6189;@1 zvnn’ml)ethamhyl hAecyclohexadiene

filtrate 10 was concentr i n vacuo. AJrIfICtI,O
oft2mle 10SsBamrolhand ol QP C (2 5g) were added to a solution of the

product of preparation 17 (9g, 28.7mmol) in ethanol (150mL) and the

ation 13 (2.25g,

mixture was heated under reflux for 8 hours and at 60°C for 18 hours. A
further portion of 10% Pd/C (1g) was then added and the mixture was
heated under reflux for 5 hours and at 60°C for 18 hours. The cooled
reaction mixture was then filtered through Arbocel®, washing through with
ethanol, and the filtrate was concentrated in vacuo. Purification of the
residue by column chromatography on silica gel, eluting with
pentane:diethyl ether, 90:10 to 0:100, afforded the title compound as a
white solid in quantitative yield. '
o Alternative method
Zinc chloride (1M in diethyl ether, 50mL, 50mmol) was added to a
suspension of sodium borohydride (3.7g, 97.5mmol) in diethyl ether
(200mL) cooled to 0°C. The mixture was then stirred at 25°C for 48 hours
and then left to stand until the precipitate settled to the bottom of the

reaction vessel. A portion (75mL) of the supernatant layer was remoyed
and added dropwise to an ice-cold solution of the product of preparation
79 (14.3g, 49.1mmol) in diethyl ether (100mL). The mixture was stirred at



woanpausido as a white solid in 66%yield, 1.39gPCT/IB2005/001154
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294 [WMH +. Preparation R5 nt-Butyl (2R)-2-[(lI

R) - (3-fl uor ophenyhdf hyd et byl | npcahol i ne-4- 5
carboxylate OHO F CH3 The title
conpound was preparedg fromtheopro A of preparation
14,

The title compound was prepared from the product of preparation 18,
using a similar method io that of preparation 21, as a white solid in 30%
yield.. "THNMR(CDCls, 400MHz) &: 1.40(s, 9H), 2.50(m, 1H), 2.80(m, 1H),
2.91(m, 1H), 3.48-3.61(m, 2H), 3.62-3.96(m, 3H), 4.83(d, 1H), 6.97(m,
1H), 7.11(m, 2H), 7.31(m, 1H). MS APCI* m/z 312 [MH]".

Preparation 23
tert-Buiyl {(2R)-2-[(1R)-(4-fluorophenyl)(hydroxy)methyllmorpholin-4-

vllacetate
0]
HO N o CH,
\n/ \'<CH3
o] CH,



using a simlar nethod to that described for
preparation 24, in 90%yield. 'HNVR(CDCl 3, 400MHz) 6:

w0 28B3(195100H) , 2. 61-2. 76(m 1H), 2.83-2.98(m 18cTiBdop5/001154

10

15

20

25

3 41 3. 64(m 3H) 3.78(d, 1 H), 3.91(d, 1 H), 4.59(d,
7.01(m 1 H, 7.16(m 82H) 7.35(m 1 H. M

A@%er@ﬂ%t%/, ﬁ?rtgoM_a%eh hgégg? 4%n"1r918l) 2‘?-nt1eetﬂ§/l'-F Hzégllclohexadiene
Eg‘ MMPES mew@nw%ﬂidw ('3'19 Q&ér@%rd@e@%%lhtlor@bf

phosphi ne

(fbeaggdugt afprepasationd &%mﬁeymmlfm aeau34mL) and

iR Y Braietitiie ek It Fnoihs trlob il b fperature

t folr uerhu(rQ%ﬁherTﬂmmgbﬂdetembutyp@baﬁbdrm&(égm@
dii sopro&yl azodi car boxyl ate (1.6nL, 8.

ahabmmebplimethylsh4qye Qh@éiéﬁ!e@ﬁ‘ (M@rnk,e(% Mﬁ\r@,@lb Andd 0%

P il WO ERn i fLaf R R WaEREag BRI undep refiux
niox'SMwma‘Sh¢ In@abt@nl rixesreWradttrinodoled e esom témpBrdture,
d washed th sodi um hydr oxi de (2x200rrL) and_  10%

pfateagg .Wmugar/bf@ﬁaele, waphingdhrquebowith sthenolanghifediltrate
| BUE LoltBSntiiteAdn Blio. PERRATIOHBISHE 184idudBY column

concen I N vacuo. € resi due was pur | ed
cchromatographgtarositigehyelp elutingiwith gehtaneteihylrag:emtems 25

R Bea 1P SR omPuNAS AN 6% Vit 808,

1

2R COBRUENE: dO0M) o) 2ot pr il !
13561'?, gHOl% .80(m,11H), 3.87 élﬂ?-(‘ hn? Z4 f{ﬂd [?/-JF)I]Y f (Osﬁl(gﬂ 2H), 7.30(m,
P?éga'\/@t&éﬂ @'@%@Bﬂﬁihe foll ow ng conpounds of the

general fornmula shown bp}#&ryﬁéﬁz‘;prepared fromthe
approprl at e ,BOC- pr.ot ecte nDrp Tne and approprl ate

progress of‘each reactlon nnnltored by tic
anal ysis and if reqU|red t reactlon m xt ure

O o

H3c;/(l;cH3

3
Di-tert-butyl dicarbonate (4g, 18.3mmol), 1-methyl-1,4-cyclohexadiene-
(6.7rriL, -60mmol) and 10% Pd/C (845mg) were added to a solution of the
product of preparation 15 (5.3g, 16.9mmol) in ethanol (85mL) and the
mixture was heated under reflux for 3 hours. The reaction mixture was
then cooled to room temperature, filtered through Arbocel®, washing
through with ethanol, and the filtrate was concentrated in vacuo.
Purification of the residue by column chromatography on silica gel, eluting
with pentane:diethyl ether, 60:40 to 0:100, afforded the title compound as
a white solid in 67% yield, 3.3g. '"HNMR(CDCls, 400MHz) &: 1.39(s, 9H),



15 was treated wth further anmounts of

di i sopropyl azodi car boxyl ate, triphenyl phosphi ne and
woheosabsioat regular intervals, until all of thecT/i1B2005001154

starting nmaterial had been consuned. Table 5

represents conpounds with (1 4 , 2R) relative

PLRSSH e bbb 29 3 SRR St o,

S R S S R e

1. 41(s, 9H) 2.76(m 1 mg oﬁ?.%(m 1 H, 3 54(m 1
H) m L S,

51 H), 708(m 2H) 7.33%@6%%%{A{SAPCI+ Mz 452 N +

WD 2005/ 105100 PCT/IBZOO 61 28 HNWVR( CDC13i
400MHz) 6: Quant. 2.78(m, 1 H, .
CH3 2.95(m 1 H), 3.55 .8m 6H), 3.94(d,
1H, F509(m 1 S
H, 6.97(m 1 H), 27(m 1 H M APCl +
Mz 452 NH + 29 HNVRAQD \HZ 6: 75% O-,
1.40(s, 9H), 2.79(m 1 , CH \ 3 2.96(m 1 H),
2.57(m 1 H, )\

Cl 2H), 6.80(s; 1

o) 0]

H c/§\CH
3 CH 3

3

The title compound was prepared from the product of preparation 14,
using a similar method to that described for preparation 24, in 90% vyield.
'HNMR(CDCls, 400MHz) d: 1.38(s, 9H), 2.61-2.76(m, 1H), 2.83-2.98(m,
10 1H), 3.41-3.64(m, 3H), 3.78(d, 1H), 3.91(d, 1H), 4.59(d, 1H), 7.01(m, 1H),

7.16(m, 2H), 7.35(m, 1H). MS APCI" m/z 312 [MH]".

Preparation 26

tert-Butyl (2R)-2-[(1R)-(4-chloro-2-
methoxyphenoxy)(phenyl)methyllmorpholine-4-carboxylate
Cl

HSC\O 5 /\
0 N\(o
o] CH,
e,
CH,
15

Triphenylphosphine (2.39g, 9.10mmol) and 2-methoxy-4-chiorophenol
(1.58mL, 13mmol) were added to a solution of the product of preparation
21 (1.91g, 6.50mmol) in toluene (33mL). The mixture was cooled to 0°C
and diisopropylazodicarboxylate (1.6mL, 8.13mmol) was added dropwisé.
20 The reaction mixture was stirred at 0°C for 30 minutes and at room



3.81(m 6H), 3.99(d, 1 H 5.14(d, 1 H), 6.39(d, 1 H,
F6.58(m 1H, 6.65(d, 1 H, 7.27-7.40(m 5H M ES+

wonRaosaddiodMNa + 30 HNVR(CDCl 3, 400MHz) 6: 81% PCTIBED(F001154

10

15

OH), 2.63-3.03(m 2H), 3.49-3.60(m 2H), 3.75- F
3.85(m 2H), 3.94(d, 1 H), 5 25(d, 1 H), 5.49(s, 1
m

%,ma 6.96(m 1 H), 7.08(m . 7.29-7.46(m 5H). MBS
A pergjure fou1&mours iThenmixtargvas then Mﬂﬂ}ectwﬁb%yl@cefate
FBHT) dph wastdt fin 2 ot Morbyidy (Scoliell) 3 10%

Elpbl\il)l\}gs%Qbarbohaté sblufioV}200aiL). The ctganicNefer wasttied over
. 0
Hnag Qﬁiug'l?'gg %‘éwgﬁ Shgg’ritg%tgggg(\%ﬁ'c%%ﬁ}g r@siduze' \Ffv%grgur?fied

i Bhrothipgrapr oy shiog) gef Sl with, Bentihe:diethy

nétheb, 1100v0ido 85385, HhNR{aEBEhE  titléCsivhizgured a8 B eolGhifeds gam in

ST bl 3403 rNRGGRRE. Togfry 551 40 9. L 76pq 11,

%295(@0; Eﬁ’m§3§ﬁ)‘" bHy) 3.88(R068), 3.98\m, 1H)0Z0d(d,11H),6.65(m,

2H), 6.79(d, 1H), 7.26-7.39(m, 5H). MS APCI* m/z 434 [MH]".
Preparations 27 to 53

The following compounds of the general formula shown below were
prepared from the appropriate BOC-protected morpholine and appropriate
phenol using a similar method to preparation 26. The progress of each
reaction was monitored by tic analysis and if required, the reaction mixture
was ftreated with further amounts of diisopropylazodicarboxylate,
triphenylphosphine and phenol, at regular intervals, until all of the starting
material had been consumed.

Table 5 represents compounds with (1R*, 2R*) relative stereochemistry
and Table 6 represents compounds with (1 R, 28*) relative

20 stereochemistry.

OWN\(O
R? Oﬁ<CH3
CH
. CHy =

Table 5-(1R . 2R)

No. R® R’ Data Yield

27 "HNMR(CDCl3, 400MHz) &: 62%
O 1.41(s, 9H), 2.76(m, 1H),

CH, | 2.95(m, 1H), 3.54(m, 1H), - -
3.71(m, 2H), 3.78(m, 1H),
3.80(s, 3H), 3.96(m, 1H),

L & 5.07(d, 1H), 6.62(m, 2H),
6.78(s, 1H), 7.08(m, 2H),

7.33(m, 2H)

MS APCI* m/z 452 [MH]*




M5 ES+ mlz 440 MNa + WO 2005/ 105100 PCT/ 1 B2005/ 001154

62 34 HNWVR(CDC13, 400MHz) 6: 48%

s 2.66(m 1 H),
/ 3.73(d,

wa 203(195108H) ,

3. 74(
L HS 6. 81(d,

5 I\/ISAPCI+m

| e s i 1

CH 1.42(s,
2.90(m 1 H),
1 H) 3.95(m 1 H),
6.63(m 1 H), 6.80(d,

9H),

1

R CNOCL 2

1

3. BOTMB2025/001154

RS
| 295tm, 1H}3.55(m 3t 5+
63 8MIR( 655 39440 0MYz) 6
3.08(m, 2H,(§.61-6176G(m,

§m722l§](1127€m )

2H 4 80(s31H), 6917(rﬁ 18),d.

~—> -

" Quant.
. 18(d,

'| 3.81

“'4'\(")""?7 H33578
C ‘g éprﬁjp ﬂ !

9(d 1H
5.14(d, 1H), 6.39(d, 1H)
658(m 1H), 6.65(d, 1H),
7.27-7.40(m, 5H)

MS ES* m/z 440 [MNa]*

75%

30

"THNMR(CDCls, 400MHz) o:
1.40(s, 9H), 2.63-3.03(m,
2H), 3.49-3.60(m, 2H), 3.75-
3.85(m, 2H), 3.94(d, 1H),
5.25(d, 1H), 5.49(s, 1H),
6.96(m, 1H), 7.08(m, 2H),
7.29-7.46(m, 5H)

MS APCI* m/z 470 [MH]*

81%

31

Cl

"THNMR(CDCls, 400MHz) o:
1.42(s, 9H), 2.73(m, 1H),
2.91(m, 1H), 3.58(m, 1H),
3.84(m, 4H), 5.28(d, 1H),
6.62(d, 1H), 7.25-7.38(m,
6H), 7.59(s, 1H)

MS APCI* m/z 472 [MH]*

95%

32

o}
L,

K

-

Cl

‘| 7.08(m, 1H), 7.19(d, 1H),

"HNMR(CDCls, 400MHz) &:
1.38(s, 9H), 2.50(m, 1H),
2.89(m, 1H), 3.40-3.60(m,
2H), 3.72-4.05(m, 3H),
5.22(d, 1H), 6.98(d, 1H),

7.28-7.42(m, 5H)
MS ES* m/z510 [MNa]*

34%

33

e B W B

CH,

Cl

THNMR(CDCls, 400MHz) o
1.41(s, 9H), 2.30(s, 3H),
2.68(m, 1H), 2.90(m, 1H),
3.56(m, 1H), 3.70-3.88(m,
3H), 3.95(m, 1H), 5.10(d, 1H),
6.55(d, 1H), 6.90(d, 1H),
7.07(s, 1H), 7.22-7.38(m, 5H) -

MS ES* m/z 440 [MNaJ*

51%




MS APCI" nmiz 402 MH " 3g HNMR(CDCl 3, 400MHz) 6: 79%
G 1.41 (s, 9H), 2.72 (m 1 H), 2.90(m 1 H, 3.58(m
wa 2695/10518085-3. 99(m 4H), 5.21 (d, / G 1 H), BCTORMY5/A01154

H, 6.98(m 2H), 7.27-7.40(m 5H) MS APCl+ mz 438 MH
+ 30 HNVR(CD30D, 400M-z) 6:g89% C 1.40(s, 9H),

d‘|—fr<fr£/| CBO‘TQ 400MH§)(& 48%

%9%5&’)5? APQI +
9%% 3 40

73£>S1v|) )§9(f§b ’m 2|—
5.05(cbsth), 8RHM, ),
NG.63(m 1t haiki
400NHz) 6: Qua .| PEB(M25AY (M 1 H),
2.98(m 1 H), 3w@Amlwz4@quhn] 1 H),

Nc
1

los(m 1
7.40(m 5H) M

‘73%‘5*7 A (m“)’ 6 OUCfT T ODCIZHiOOMHz)B 85%
' . 49 HI\'N'?() 3
400MHz 949 F Clg g%,gzg, §5 m, 1H),
384(m 4H) 5.18(d, 1H),

F |6.35(d, 1H), 6.45(m, 1H),
7.34(m, 5H)

MS APCI™ m/z 440, 442
[MH]*

36

"HNMR(CDCls, 400MHz) &: 92%
o | 1.41(s, 9H), 2.70(m, 1H),

2.90(m, 1H), 3.57(m, 1H),

3.74(d, 1H), 3.84(m, 3H),

5.18(d, 1H), 6.78(s, 1H),

6.81(d, 1H), 7.23(d, 1H),
7.30-7.40(m, 5H)

MS APCI* m/z 438, 442
[MH]"

6.74(d, 1H), 6.84(d, 1H),
6.90(s, 1H), 7.06(m, 1H),
7.30-7.42(m, 5H)

MS APCI" m/z 402 [M-H]

38

THNMR(CDCls, 400MHz) &: 79%
cl 1.41(s, 9H), 2.71(m, 1H), '
-1 2.90(m, 1H), 3.58(m, 1H), -
3.85-3.99(m, 4H), 5.21(d,

cl 1H), 6.70(d, 1H), 6.98(m, 2H),
7.27-7.40(m, 5H)
MS APCI* m/z 438 [MH]*

37 "HNMR(CDCls, 400MHz) &: 52%
1.41(s, 9H), 2.73(m, 1H),
2.93(m, 1H), 3.43(m, 1H),
3.53(m, 1H), 3.78(m, 2H),
ci 3.93(d, 1H), 5.10(d, 1H),

39 THNMR(CD3OD, 400MHz) &: | 69%
Cl 1.40(s, 9H), 2.74(m, 1H), -
2.89(m, 1H), 3.52(m, 1H),
3.68(d, 1H), 3.80(m, 2H),
3.92(d, 1H), 5.38(d, 1H), g1 .

6.90(d, 1H), 7.08(d, 1H),
7.30-7.42(m, 6H)
MS APCI* m/z 438 [MH]"




2.95(m 1 H, 3.58(m 2H), 3.84(m 2H), 3.98(m 1 H),
5.09(d, 1H), 6.77(m 1 H, C 6.85(m 1 H), 7.03(m 1
welppos/15@8- 7. 40(m 5H) MS ES+ ni z 444 MNa + 43PCT/IB2005/001154

HNVR( CDCl 3, 400VHz) 6: Quant. 1.42(s, 9H), 2.71(m
1H, 290(m 1 H), 3.60(m 3.70-4.00(m 4H),

5. 12(d H 671 (m 2H) nme;Jl-n 7.21-7._41
(AP 5H) APQI+ iz 422 WH| HAMRGRCEEOOMHZDAM ) 88%
6: 98% F| 1.40(s, _84), B.72(ml1.40(s)9H), 270mEMHL H), | :
3. 53 3. 2K 63(m 2HR,9%mdH) 3.5863.70(H)

5. 13| ( , 53 .85ﬁﬂm 25H), 8.799%.90(m, 2H1), ,
7.2817. SH) Ve ez 4440 1H451HWR(|4;DCI ,
400Miz) 6: Quant. 1.40(s, 9I-I)5L5g?.\(glia |I$)f|]3il.|%H)'22X N
2.89(m 1 H), 3.60(m 2H, 3B 1Hn,
6.80(d, 1 H), 7.22-7.40(m (

n
—l.l
N
N
H
3
ﬁ.—

, , )
A KJLUUJ J.U\J.‘L
487 HNVR( CDCL3i |400MHz) 6 81<0H5'M Fri5571( > Quant.
1 H, . 2]94 “;*) 20(d
1 H 1 05(m @ 8(mz ,
3.85(m, 2H). 399(m 1H
smw1m6mm1m

6.80(m, 2H), 7.25-7.40(m,
5H)
MS ES* m/z 428 [MNa]*

42

"HNMR(CDCls, 400MHz) &: 94%
F 1.40(s, 9H), 2.62(m, 1H),

2.95(m, 1H), 3.58(m, 2H),

3.84(m, 2H), 3.98(m, 1H),

5.09(d, 1H), 6.77(m, 1H),

6.85(m, 1H), 7.03(m, 1H),
7.28-7.40(m, 5H)
MS ES* m/z 444 [MNa]"

43

| "HNMR(CDCls, 400MHz) 5: | Quant.
cl 1.42(s, 9H), 2.71(m, 1H),
2.90(m, 1H), 3.60(m, 1H),
3.70-4.00(m, 4H), 5.12(d,

1H), 6.71(m, 2H), 7.07(m,
1H), 7.21-7.41(m, 5H)
MS APCI* m/z 422 [MH[*

"THNMR(CDCls, 400MHz) d: 93%
F 1.40(s, 9H), 2.72(m, 1H),

2.95(m, 1H), 3.53-3.70(m,

2H), 3.83(m, 2H), 3.98(m,

cl 1H), 5.13 (d, 1H), 6.70-
6.85(m, 2H), 6.90(m, 1H),
| 7.28-7.40(m, 5H)

MS ES* m/z 444 [MNa]"

45

44 I
'"HNMR(CDCls, 400MHz) 5: Quant.
N 1.40(s, 9H), 2.68(m, 1H),
N | 2.89(m, 1H), 3.60(m, 2H),
3.91(m, 3H), 5.18(m, 1H),
6.80(d, 1H), 7.22-7.40(m, -
& 6H), 7.49(s, 1H)

MS ES™ m/z 451 [MNal]*




MS ES+ miz 447 [MNa] + 47 1HNVR(CDCl 3, 400MHz) 6:
2.70(m 1 H), \. \ 2.90(m 1

Quan

t. C 1.41(s,

welpposaosinim 1 H),

6. 80
1H

N M5 APCI+ iz 429 |

9H) ,
3.65-3.98(m 4H),
(d, 1 H), 7.26(s,

1H),

5.25(d, BCHIB2005/001154

7.30-7.42(m 5H), 7.62(s,

+ 48 HNVR( CDCI 3, 400MHz)

o} 3,00(m 1| %ﬁ%’? Hzgsw( i} 81%
- 7. B
7.50 1 H),CH3 1 )+§5 Gmm(z
443 3, 4oov€!z|) 520(d; kH), §7ﬁ6 s1HBH)
2.73 £92(m 1 Hy,05¢m53H), 7.24)7. 40(3m79(rr
2H) , 5.10(d, | 8HY), 6.76(m 3H), F -~F
7. 14( Q82T 40(m MS-ESW&/QRQTFW 4 M+
Prep Or ude product was further purified by
| addi ki mm . chromatogfbaphy on silica gel
At reNMEHEDCle, 430MHizhBni a| Quant.
to a ol d1¢s, qH), R,70(8), M), R2 R
Dat a DRam, 6H) A2.%7 (10, 1H),. 44(5,
9H), 3658.988nH4Hiy) 5.25]d,
3. 80 H1B9(8l8oM, HH), 7.2836 MH)L
H), 7.30-F42(m, 5H), 7.62(s, 1H)
MS APCI* m/z 429 [MH]*
48 'HNMR(CDCls, 400MHz) 5: 56%
1.39(s, 9H), 2.58(m, 1H),
3.00(m, 1H), 3.60-3.90(m,
3H), 3.99(m, 1H), 4.16(m, 1H)
5.47(d, 1H), 6.97(d, 1H),
7.21-7.38(m, 5H), 7.42(m,
1H), 7.50(d, 2H), 8.10(d, 1H),
9.02(s, 1H)
MS ES* m/z 443 [MNa]’
49 "HNMR(CDCls, 400MHz) &: 76%.
1.40(s, 9H), 2.73(m, 1H),
2.92(m, 1H), 3.58(m, 2H),
o 3.79(m, 2H), 3.95(d, 1H),
5.10(d, 1H), 6.76(m, 3H),
F/l\F 7.14(m, 1H), 7.25-7.40(m,
F 5H)
MS APCI* m/z 454 [MH]"

Preparation 34: Crude product was further purified by additional column

chromatography on silica gel, eluting with dichloromethane:methanol:0.88

ammonia to afford title compound
Table 6- (1R, 25)

No.

RZ

Data

Yield

50

Cl

"HNMR(CDCls, 400MHz) 5:
1.44(s, 9H), 2.93(m, 2H),
3.44(m, 1H), 3.67(m, 2H),
3.80(s, 3H), 3.83(m, 1H),
4.39(d, 1H), 4.96(m, 1H),
6.53(d, 1H), 6.65(m, 1H),
6.79(d, 1H), 6.99(m, 2H),
7.32(m, 2H)

MS APCI* m/z 452 [MH]*

42%




weolhR(1ECReh 3, 400MHz) b: Quant. p" 1.45(s, 9H) pPCRARHOFV01154
2H), CH3 3.46(m 1 H), 3.71(m 1 H), 3.84(s, 5H),
4.30(d, 1 H), F500(m 1 Kg 6.57(d, 1H) a
" 6 AR T EINAE( OMFIZ) 3 | Quant.
2H), . I\/ISAPCI+
1ﬁ)NM?( 0 h:0849 d-45(819 @ , 2H),
2.95{3 0(m sH)’MQ(mzd (m ,),
3.87(d 1 H), 5|8184s, 5HH)436(062 m
2H), | 6.796 .15(s,  (C5.00(H,,1H), BB7{dAM 5H)
VB APCl + ml z 47 + 53 1HNVB(EZG, 3 H)48®Bvd) 1H), 2006
o F 1.41(s, 9H)|, 2%6(m 3H)IYB( a,w)ﬁymémgkg 88(m
1 H,| F4.21(m 2H), 5.05(d, 713 Hg
7.01(d, 1 H), |cl 7.19-7. 40( qusrﬁg 5D H+488 VH

6.79(d, 1 H),

6.99(m

2H), 7.32(m

452 MH + WO 2005/105100 PCT/1B2005/001154 65 51

o, Prepat
oPPOlF F| G

added porAaj onw

2H) M5 APCl+ m z

Cl

'UII Ul U= L

Sul furya\%h/#
' f

ﬁ??g}gzﬁg

i

r-\—

m,

3.50(m, 1H), 3.70(m,
g | 1H), 8.87(d, 2H), 4.07(d,
1H), 5.11(m, 1H), 6.62 (m,
2H), 6.96(d, 1H), 7.15(s,
1H), 7.29-7.40(m, 5H)

MS APCI* m/z 470 [MH]*

I o,
,1)5; : WaS84A’

53

Cl

THNMR(CDCls, 400MHz) o:

ow_F | 1.41(s, 9H), 2.96(m, 3H),
ﬁ<.= 3.70(m, 1H), 3.88(m, 1H),
F | 4.21(m, 2H), 5.05(d, 1H),

7.19-7.40(m, 6H)

6.68(d, 1H), 7.01(d, 1H),
MS APCI* m/z 488 [MH]"

20%

Preparation 54

4-Chloro-2-(difluoromethoxy)phenol

OH
F
Cl

5 Sulfuryl chloride (2.65mL, 33mmol) was added portionwise to a mixture of

10

. 2-(difluoromethoxy)phenol (4.9g, 30.6mmol), aluminium chloride (31.3mg, -

0.234mmol) and diphenyl sulfide (5 drops). The reaction mixture was

stirred for 18 hours at room temperature to give a dark brown solution.The

crude product was then purified by column chromatography on silica gel,

eluting with pentane:ethyl acetate, 98:2 to 0:100, to yield some title

compound as a colourless oil. The remaining fractions were re-purified by

column chromaiography on silica gel,

eluting with pentane:diethyl

ether:ethyl acetate, 90:10:0 to 70:30:0 to 0:0:100, to afford a further
amount of title compound giving a combined vyield of 62%, 3.72g.




2- (di fl uoronet hoxy) phenol (4.9g, 30.6nmol ), alum nium
chloride (31.3ng, 0.234mv1l) and di phenyl sulfide (5

wdnroe@pspsiodhe reaction mxture was stirred for PAB1BOF/G01154

10

at roomtenperature to give a dark brown sol ution. The
crude product was then purif'sed by col um

chromat ography on silica gelS? 10 el uti Wi _t.h

P HNMRC By 4000aiiz) & Sotsls. 16) 6558, 105 §OB(d Udnd-12(m,
téti:e conpound as a colourless oil. The remaining

f Ig tions were re-purified by colum chromatography

on silica gel, eluting Rrégarption 86e: di et hyl
ether:ethyl acetate, 90:10:0 to 70:30:0 to 0:0:100, to
afford a furtheMethvichghlogg-2rmethoxyBenzoals i ving a
conbi ned yield of 62% 3.72g. WO 2005/ 105100

PCT/ 1 B2005/ 001154 66 ' HNMR(CDCI 3, 400MHz) 6: 5. 44(s,
1H) 6.55(s, 1H), 6.95(®xIHP~7.12(m 2H).

Preparati on 55 Met hyl 3-chl or @ et hoxybenzoate 5 0
ONl CH3 i \ O CH3 d 3iChl gno-2- hydroxybenzoic acid
(5.5g, 31.9nmmol) methyl Hyde (BHenl, 138mmml) and

pot assi um car bonate (27 198mmol ) were suspended in
N, N- di et hyl f or mam de (24S8E) ~aRd the m xture was

heated at 80C for 18 10 hours. Additional nethyl

9 Hi8rd-2Hydr$d/b3REBIc) atias(55gles1 .eﬁdnblz emethiyk tiodide W8BmL,

[
heated for "a further 5 hours at 80C. The mnmi xture was

t h3dmmudband potassiam aasbenraigr@y £9, dPBmnael) ware spgpepded in

o NONTHReRTIPiAkTde P, A0E M rixliils HeBISPEELTTS for 18
OK6tirss Mkiditibnall AdtBylaididerdat, r64.2chmol) weasicadded and the
afford the title 15 cog&ound as a

b il
quixre wesvikeated for asfsther S hmﬁ(@béﬁ?% %%Ghﬁ%re gvas then

3 6 . 7 .
R e Bl Hphy YA i ol
A(r)a&htlé@-@(zyi The l(lz_oﬁiitﬁnd_ag tdrgadmo ﬁimam' wgsd\padm withfwater (x2),
-chlorosalicylic acid and e i odi de, using. a .
TR P\aF adiam: sufte AR CopReRBatee i ud T ity the ttle

a

15 9§8/Pnpound as a brown oil in quantitative yield, 6.83g. "HNMR(CDCls,

400MHz) d: 3.95(m, 6H), 7.09(m, 1H), 7.58(d, 1H), 7.70(d, 1H).
Preparation 56

Ethyl 4-chloro-2-ethoxybenzoate
CH

3

Os O rCH3

o)

Cl

20 The title compound was prepared from 4-chlorosalicylic acid and ethyl

iodide, using a method similar to preparation 55, as an orange oil in 98%
yield. 'HNMR(CDCls, 400MHz) &: 1.37(t, 3H), 1.48(t, 3H), 4.09(q, 2H),
4.34(q, 2H), 6.95(m, 2H), 7.72(d, 1H) '
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yield. 'HNMR(CDCl 3, 400MHz) 5: 1.37(t, 3H), 1.48(t,
3H), 4.09(q, 2H), 4.34(q, 2H), 6.95(m 2H), 7.72(d, 1

wolR00A@02005/ 105100 PCT/ 1 B2005/ 001154 67 Pr eparariBwodon1is4

Et hyl 3-chl oro-2-et hoxybenzoate (CH3 OOCH3 O d
The title conpound was prep%r7ed from 3-chlorosalicylic
acid and ethyl 5 iodi dwt hod simlar to
preparation 55, as ay 92% vyi el d.
" HNMR( CDAl 3, 400%!%@ 36ehléro42-@tfho§gg§nzéa‘b0(q, 2H),
4.38(q, 2H), 7. ), 70(d, 1 H
Preparation 58 (3-Ch | oro-2- moxyphenyl) met hanol
OH O'CH3 10 CI Diisobutylalumniumhydride (1 Min
di chl or onet hane, 70ni., 0Z0npoI ) added to a
solution of the product of prdgparation 55 (6.83g,
34mmol ) in dichloronethgne (A30nL) and the m xture
was stirred at -78C for4® nutes and at room
tenperature for 1 hour. bni um chl ori de sol ution 15
(20nm.) was added porti OR d the m xture was
stirred for 5 m nutes. 2MHy ochloric acid (20nl)

thrI t
e MOt Bl BrlieliSof SIchRiob oy, Al R oty
odidndeplusvmg a uhéthiod gnﬁlar td(preparatlea Efﬁjdasmasyélidw eil ed 92%

3628 . oRruRIEREw 4otwatelo: SEHr. B0 4a bl pb) o6 3o, 21,

97% yi el d. ' HNVR( CDCl 3i
4;o!omnm6)asi %(9b(tlfvwotd '1'P|)3 95{I ° 3H), 4. 7(7(3, 2|H),

7. 07(m 1 H), 7.22-7. 3Rueparationo®8 WO 2005/ 105100

PCT/ 1 B2005/ 001 I68 reparation 59 (tﬁd]
| or 0- 2- et hoXy pheFsEP% methano

OH

o)
“CH

3

Cl
Diisobutylaluminium hydride (1M in dichloromethane, 70mL, 70mmol) was
added to a solution of the product of preparation 55 (6.83g, 34mmol) in
dichloromethane (130mL) and the mixture was stirred at —78°C for 45
minutes and at room temperature for 1 hour. Ammonium chloride solution
(20mL) was added portionwise and the mixture was stirred for 5 minutes.
2M Hydrochloric acid (20mL) was added and the mixture was stirred for a

further 5 minutes. The mixture was then stirred over an excess of sodium _
" sulfate .for 10 minutes and was filtered, washing through with

dichloromethane. The filtrate was concentrated in vacuo to afford the title
compound as a yellow oil in 97% vield. 'HNMR(CDCl;, 400MHz) d:
1.90(brs, 1H), 3.95(s, 3H), 4.77(s, 2H), 7.07(m, 1H), 7.22-7.38(m, _2I_-I)



OL 1.CH3 C The title conpound was prepared fromthe
product of preparation 57 using 5 a nethod simlar to

woOheds/iof10pr epar ati on 58. Further purificati on 8ETaB®05/001154
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15

20

25

was warnmed to roomtens

crude product by col um chromat ography on silica gel,
eluting with pentane:di eth% et her, 90:10 to 60: 40
affordedthetitle corrplgund colourless oil in
91% yi el d. ' HNVMR( CDCI 3, = 1.46(t, 3H),
1.98(brs, 1 H), ethdahbl 7.05(m 1
H . 7,247, 35( @%&rﬁ—%ﬂ%@%ﬂm]
Preparation 60 (4-Chlorg-QHet hoxyphenyl) mnet hanol CH
CH3 O d The product of| preparation 56 (5.5g, 24.1
mol ) was added dropw sg to _aq 16Hjce-cold sol ution
of |ithium alum nium de ( i n tetrahydrofuran,
48m., 48mmmol) in tetrg pf uran (30nL). The m xture
gie and was stirred for 3
hours. The m xture was then re- cooled to OC and water

E‘ﬂﬁ@»iltle éoMpo‘émdlfwielml bwib'dagé% ﬂeﬁme@nodnc( dhm-zparailomﬁ gsing
were carertu adae e

W metboétsmlarzto theh &k prepaIAtanceB drraTg Puifeefion Bt figcruce

comeupt g& IImAGC o a éfagfh‘} t?ﬁ téllfdae ?épnmymfb agwith

| n quantl

456N AR didthylL ethel! 90319 to B0GAY saffotded tha tiske( gpmpeynd as a

ﬁpgg&@es@@ﬂm@g%gﬂem HNERCE G oapohE 37 e 3H),
5’?5%(@%2934)0%116’@@32 ?’@;?y)" (m,, 1H), 7.24.7.35(m, 2H).

MR ESE $e/zdi0S(MMa)(1 69, 184mmol) was added to a
solution of the 5 prodyct of .preparation 58 (5.68g,
33mol ) in dichl oromet hgﬁ%p-%@@g@ and the nixture
was heated for ‘ki@ﬁl@l‘oée’ihb&ﬂ@r_\?uﬁwe‘mamaom
tenperature for our s m xture was then

filtered through Arbocel (r)OH (CHs

0

Cl
The product of preparation 56 (5.5g, 24.1mmol) was added dropwise fo an
ice-cold solution of lithium aluminium hydride (1M in tetrahydrofuran,
48mL, 48mmol) in tetrahydrofuran (30mL). The mixture was warmed to
room temperature and was stirred for 3 hours. The mixture was then re-
cooled to 0°C and water (2mL), 1M-sodium hydroxide solution (2mL) and -
| water (6th) were carefully added. The mixiure was diluted with diethyl
ether, filiered and the filirate was concentrated in vacuo to afford the fitle
compound as a white solid in quantitative yield. "HNMR(CDCls, 400MHz)
: 1.44(t, 3H), 1.62(s, 1H), 4.08(q, 2H), 4.65(s, 2H), 6.82(s, 1H), 6.92(d,
1H), 7.19(d, 1H). MS APCI* m/z 186 [MHT".



washi ng through wth dichl oronethane, and the filtrate
was concentrated in vacuo to afford the title

woaopausidoas a yellow oil in 92%yield, 5.2g. ROT/IB2005/001154

10

HNMR( CDCl 3, 400MHz) 6: 4.02(s, 3H), 7.19(m 1 H),
7.63(d, 1 H, 7.79(d, 1 H), 10.40(s, 1 H.
Preparation 62 3-Chloro-2- eQmeybenzaI dehyde H O
0~/CH3 C 15 The t|tleﬂm@mﬁlﬂs prepared fromthe
product of prepagation ) $ ar -method to
that of preparat PoRlE 'E "“*' Adelds in 91 %
yield. ' HNVR(CDC 3, 400 o6: 1.48(t, 3H), 4.18(q,
2H), 7.18(s, 1H), 7.64(dY 1 H, 7.79(d, 1 H,
10.40(s, 1 H. M APCl + 1 [MH +. Preparation 63
20 4- Chl or o- 2- et hoxyben; ydecHH 0 ON~I/CH3 / C
The title conpound was [ red fromthe product of
preparation 60, using 3 r method to that of
preparation 61, as a yellow sofid in 73% WD

8%@5%&%8@/ ??%48@3@%) v?er >ﬁo%ie‘él to FA\"\A%{%&E%FI %f the

7pr‘tﬁ(udt oil-prep&ﬁatnd:@( 58 (558Y Sannmpﬁrlatdlohlommethane (300mL)

2 B B‘g@’ dieEb Meased ofor 5%%% 3.5 Nows® oARe qt room

Wesmgelafste tf@r as H‘rﬁ]rﬁtTﬁ@ nqﬁtutrQWa@rmeHcmte@éd Biren hantrb@ae|®
61, (5. 2q, ) | or omet hane (120nL

t washingt wngbagvntsn dlchledomethas@mandeﬂﬂpefﬂuatﬁ wasozonp@ntrated

it ke i€ ATRRT e rhSunt Bs b RIS it et Viekd 5.20.

SHYNNMR(OBICRIL00MER) B9 aaaas SQHYItE. P9(rANIHE VABS(R 18, 7.79(d
under reduced pressure. The residue
1H), 10.40(s, 1H).

Preparation 62
3-Chloro-2-ethoxybenzaldehyde

He_O
EE[OVCH
cl

15 The title compound was prepared from the product of preparation 59,

20

using a similar method to that of preparation 61, as a colourless oil in 91%

yield. 'HNMR(CDCls, 400MHz) &: 1.48(t, 3H), 4.18(q, 2H), 7.18(s, 1H),

7.64(d, 1H), 7.79(d, 1H), 10.40(s, 1H). MS APCI" m/z 185 [MH]".
Preparation 63 '

4-Chloro-2-ethoxybenzaldehyde
H O

CH,

Cl

The title compound was prepared from the product of preparation 60,
using a similar method to that of preparation 61, as a yellow solid in 73%



was di ssolved in nethanol (120nL), triethylam ne
(0.5n.) was added, and the m xture was stirred for 18

woaurssoso r oom t enperature. The mixture was t ReWIB2005/001154

5
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20
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concentrated in vacuo and the residue was dissolved in

1 M sodium 15 hydroxi de sol ut| on and washed with

di et hyl et her %%E The a s phase was acidif

e Bt oo S oA 4805 2570064, 21,

e djgf hyl ether (x2). The conbi ned
o?‘ggﬁ’cﬁg&t ac(ﬂﬁ’ J\'/\Ig e dried over sodiumsulfate and
concentrated in vacuo tPregjdration6de title conpound as
a brown oil in 62%yield, 3g. 'HNVR(CDCl 3, 400MHz) 6:
3.98(s, 3H), 20 6.%5&195@ et aration 65

4- Chl or o- 2- et hoxyphenol @gH (LOCH3 C The title
conpound was prepared fromthe product of preparation
62, 25 using a simlar _methodPiq that of preparation
64. Additional purifica e crude conmpound by
col utm chr omat ogr aphy o (ca gel el uti ng with -
pent ane: di et hyl di et hyl et ,
the title conpound WO 2005/ 105100 PCT/ I 82005/ 0011 8 )to a

7meia-Chioroparpenzcic acil (Rs§Ye] $49 meh Was
1 6. ,
g gt St T, oos B 1 S ks

3d@lldibmeﬂﬁaiélo1(<WHmnpl an@H the/ Chixturé Quaghetitred! eat room

onpound was prepared fromthe roduct of eparation .
6@mp%@wfg Eprsﬂmwrsnah%aeaqs' hEixiyre m’%‘g Pgﬁ'ifﬁ with

465@’—(@?}7@%%@,?’& ‘%ﬁh %20 {g%@ﬂg y@ﬁ@g&%g\w ydrogen

6c&bonaty (smutiaH)and\/Svdmbtedm-deﬁ feduded] pre@sure. The residue

Rt B ol e AL pag fade anc

CihdRitture was stirred for 18 hours at room temperature. The mixture was
then concentrated in vacuo and the residue was dissolved in 1M sodium
hydroxide solution and washed with diethyl ether (x2). The aqueous phase
was acidified to pH1 with concentrated hydrochloric acid and extracted
with diethyl ether (x2). The combined organic extracts were dried over
sodium sulfate and concentrated in vacuo to afford the title compound as
a brown oil in 62% yield, 3g. 'HNMR(CDCls, 400MHz) &: 3.98(s, 3H),
6.89-6.99(m, 3H).

Preparation 65

4-Chloro-2-ethoxyphenol
OH

o _CH,

~~ "

Cl
The title compound was prepared from the product of preparation 62,
using a similar method to that of preparation 64. Additional purification of
the crude compound by column chromatography on silica gel, eluting with
pentane:diethyl diethyl ether, 100:0 to 90:10 afforded the title compound



OONOGCH3 )<CH3 OCH3 15 Di-tert-butyl
azodi car boxyl ate (230ng, 1 mmol) was added portionw se

woao@/10sob ut i on of the products of preparati onBC2AB2005/001154

10

15

20

25

(260nmg, 0.9nmol) and 64 (300ny, 1.9mmol), and
4- (di phenyl phosphi no) pyri dine (285g, 1.03mml) in
toluene (8nl) and the m xture was stirred at

tasTBebrwtN 80iichin 48% NiRlds, rmuﬁ(ca% 400MFiz) 5. 1.42(t, 3H),

SRR, AL B 50 OB SRS O

t hen added and t he mxpw@rms |rred for an
additional 30 mnutes. The m xture was then dil uted
di ethyl ether, wash3Chipror2mihexamhernchydr oxi de
solution and 2M hydrocl{pric acid (x2). The organic
extract was dried over slodiumsul fate and
concentrated in vacuo Le fH;titl e conpound in
quantitative 25 yield. (CDCl 3i 400MHz) b: 1.42(s,
9H), 2.70(m 1H), 2.92 H), WO 2005/105100 :
PCT/ |1 B2005/ 001154 72 3™88(mCl1 H), 3 66(d 1 H)
3.82(m 2H), 3.95(m 4H), 5.13(d, 1

6Trres§nﬂf3 qormpourd 9yag, prgpﬂ)ed ﬁrozsihe M@ﬂvctspis prwretwn .63,

;q%n% EG%'&]!\)@%;[? th(ﬁ] oxy p gpeﬁ éﬁ%ﬁ?ﬁ%ﬁ%‘?ﬂ)‘#ﬁ?ﬁa‘l flﬁnSGG%

G,helsttHNmmom@la ueommm Dﬁlz(theH)r aci8(bs 28t), 5.77(s, 1H),

re aratlon ) .and 65 (853ny,

§ QJ")—tMﬁAEE:t'W/Za&mﬁ]boxyl ate (851 ny,
494mm|) 10 and tri bu bespayne (1.23nL,
4.94mmol ) in tol uene (Z'g'l}'l%ﬁvvas—'ﬁ*éat ed under refl ux
for 30 hours antért—BegI$@R)—Ed(1d¥)—(3}0tﬂdr¢Merature for
60 hours.
di et hyl ‘gER& 20 A—RYAE
sol ution. The organl c Iayer was dri ed over SOdI um
sul fate and concentrated in vacuo to give a brown oil.
The oil was puri fGle y col umm chr omat ography on
silica gel, eluting cycl ohexane: ethyl acetate,

98:2 to 65:35y @0 aft the tytle conpound in 40%
yield, 404ny. A R(OP ) 6 1. 39(t 3H),

2.10(m 2H), 2.59(m 2 2( m 1H),
3.69(m 1H), 3.99(m 4FM.5."b1 Em '2H),

O

Di-tert-butyl azodicarboxylate (230mg, 1mmol) was added portionwise to a
solution of the products of preparations 21 (260mg, 0.9mmol) and 64

+ (300mg, 1.9mmol), and 4-(diphenyl'phosphino)pyridine (285¢g, 1.03mmol)

in toluene (8mL) and the mixture was stirred at room temperature for 48
hours. Additional 4-(diphenylphosphino)pyridine (60mg, 0.23mmol) and di-
tert-butyl azodicarboxylate (50mg, 0.22mmol) were then added and the
mixture was stirred for an additional 30 minutes. The mixture was then
diluted diethyl ether, washed with 1M sodium hydroxide solution and 2M
hydrochloric acid (x2). The organic extract was dried over sodium sulfate
and concentrated in vacuo to afford the title compound in quantitative
yield. 'HNMR(CDCls, 400MHz) &: 1.42(s, 9H), 2.70(m, 1H), 2.92(m, 1H),



6.79(m _1-H), 7:18-7.40(m 10H). M5 APCI+ nmz 438
[MWH +. 20 Preparation 69 (2S)-4-Benzvl-2-[(1

w&200510810ahl or o- 2- et hoxyphenoxy) (ghen rl PCT/IB2005/001154

10

15

20

met hyl | nor phol i ne WO 2005/ 105100 PCT/ | B2005/ 001154 73
Cl H3C-0 O O N The title co&oound was prepared from
the product of preparation 14

2. 58('110)@1)43@(6; dpheB8R(Mu2H)g3 256 K6, 5 h3(darl H)06.65(d,
t : Y,

1 S reRRaRTBaE0. 15mi2s 5e0uR B, i B8 S 458 IkAiar
2.60(m 2H), 3.19(m 1 FiepatatiGiss 1 H), 3.60(m 2H),
3.78(s, 3H), 3.83(,d 1 }Ei, 5.02(d, 1 H, 6.58(d, 1

H, 6.65(d, 1 H)2 zvii24p1 B blowo-22(m 10H).
Preparation 7 4 = f :

R) - (2. 4- di chi noRvprERoyERBAY é‘il#'yqlv‘lrr‘r?r'}[‘penonne al
Cl 40) O N A suspension ofClt he product of preparation
16 (500ng, 1.75mol) and 2, 4-di chl orophenol (595nyg,
3.50mmol ), 1,1 -azobis(NX { met hyl f or mam de) (600ny,
3.50mmol ) and tributyl p ne (0.8nL, 15 3.50mmuol)
in toluene (10 was\h (£ eflux for 30 hours
and then stirr Cat r%omtenpepgtv% for 60 hours.

, d h di et hyl ether
and washed wi th 2M sodi um hydyoxi 8¢ sohution. The
organic layer was dried over $odium suljffate and
concentrated in vacuo. The Aes gg& purified by
col umm chr omat ogr aphy on si VO 3005/ 105100

I 'Rg obexane: et hyl
acetate, 80:20, to afford the title conpound as a
pale yellow oil in 53%vyield, 400ng. " HNVR(CDCL13,
400MHz) 6: 2.19(m 1 H), 238(m 1 H, 2.60(d, 1 H),
3Al8{spensidt) oB K prdoduictslof pBepaxatipn ’GB—IX?OCBTIQDQ%M@M) and

75% 1(85311( d,ﬂ 9&@%“)& tg&gwggl aﬂ?ogfpayQO)Syqate (8'3)1 mg, 4.94mmol)

and tributyl phosphine (1.23mL, 4.94mmol) in toluene (20mL) was heated

under reflux for 30 hours and then stirred at room temperature for 60
hours. The reaction mixture was diluted with diethyl ether and washed with
2M sodium hydroxide solution. The organic layer was dried over sodium
sulfate and concentrated in vacuo to give a brown oil. The oil was purified
by column chromatography on silica gel, eluting with cyclohexane:ethyl
acetate, 98:2 to 65:35, to afford the title compound in 40% vyield, 404mg.
"HNMR(CDCls, 400MHz) &: 1.39(t, 3H), 2.10(m, 2H), 2.59(m, 2H), 3.35(m,
1H), 3.52(m, 1H), 3.69(m, 1H), 3.99(m, 4H), 5.11(d, 1H), 6.68(m, 2H),

- 6.79(m, 1H), 7.18-7.40(m, 10H). MS APCI* m/z 438 [MHT".

Preparation 69
(28)-4-Benzyl-2-[(1 R*)-(4-chloro-2-
ethoxyphenoxy)(phenyl)methyllmorpholine




(2S)-4-Benzyl-2-f (1 R1-(4-chloro-2-
et hoxyphenoxy) (phenyl ) net hyl | nor pholine C H3CO/ O~

wO200510510he titl e conpound was prepared from t RET/IB2005/001154

10

15

products of 16 and 65, using a simlar nethod to that
of preparation 68, as a colourless oil in 49%yield.
" HNMR( CDCl 3, 400MHz) 6: 1,396, 3H), 2.15(m 1 H),
2.30(m 1 H, 2.61(m 1 , 3.21(m 1 H, 3.43(m 1
H, 3.62(m 1 H) 3.82(m i1 H 3.97(m 4H), 5.01(d, 1
H, 6.57(d, 1 , 6.64(c, \H), 6.79(s, 1 H),
7.22-7.40(m 1 . APCl + mlz 438 [ VH +
Preparation 72 O{%‘éﬁ\ _pZ2Y | "3 Rl - (3-chl or o- 2-
et hoxyghenoxy)(phenyp) matyll prpholine C \ | /

' , g 005/ 001154 75

16 and 66, using a simlar lnethod tolthat of
preparation 68, as a col od
HNVR( CDCl 3, 400MHz) 6: 1.
2.32(m 1 H, 2.64(m 1 .06(m :
H, 3.60(m 2H), 3.80-3.97(m 2H) 4.05(m 5 2H)
5.18(d, 1 H, 6. 58(d 1 H, 6.77(m 1 H), 6.90(d, 1
>—_|?:, 22740@ MS ES+ niz 460 [ MNa] +
I@@atlgtqompo;@ was prepared from the product of preparatlon 16 and

Zhelfbiva{doRpRBRcE B HBRTESat £ R of (F8BARton
(&im@ agpglr?tL yeugm Pglnatszwe M%tgnhlrgmmm(anmg 40@%@5 2.13-
12 805r 3HB. 2860 MoRbbidgIm( AF %e%«%w 55D (n 2b 37816,
9. SRR, SRR, ) Hsdl, (HYTeJeSIBRIRY, 680fIGH), 7.20-

dTQB(mrmmely hane (15nL) was added dropvvl se and the

m xture was stirred .
Preparation 70

(28)-4-Benzyl-2-[(1 R)-(2.4-dichlorophenoxy)(phenyl)methylimorpholine
Cl
cl o/ﬁ
0 N

* A suspension of the product of préparation 16 (500mg, 1.75mmol) and

2,4-dichlorophenol (595mg, 3.50mmol), 1,1'-azobis(N,N-
dimethylformamide) (600mg, 3.50mmol) and tributyl phosphine (0.8mL,
8.50mmol) in toluene (10mL) was heated under reflux for 30 hours and
then stirred at room temperature for 60 hours. The reaction mixture was
diluted with diethyl ether and washed with 2M sodium hydroxide solution.
The organic layer was dried over sodium sulfate and concentrafed in
vacuo. The residue was purified by column chromatography on silica gel,



at 40C for 2 hours and at 75C for 90 m nutes. The

di chl oronet hane was distilled off and the reaction
wosdsuogionas heated at 75C for a further 5 horCsIBI®001154

m xture was then diluted with ethyl acetate and washed

with 20 2M sodi um hydr oxi de_sol uti on. The organic

| ayer was dried over magnegftum sul fate and

cedutcr@wrtlatogdlohaxalae,eﬂ)yl acetaie.a80:80, tsr afforg thestitiguyeompound

Wi th t f.
s, RePBnplitG 4ting 5555 Syl 4B0RRS7HAMRRpRiedMRa)
@%@(ﬁihﬁhz%sé(?rhﬂm—sw 60’éd76)H)r7nslae§d 1}3) 39428(d 3H)) 360(m
d 1H)
RH0320-3, Q&er(rmzkw 118 IO el 1B, PWM"]H) 7.21:7.39(m,
aration 74 (1
5 gﬁ) 2- (4- Chl or o- 2- net hoxyphenoxy) - 1- (hydr oxynet hyl ) -
2 h | et hyl th sPidpardion YO 2005/ 105100
PC'ﬁ)'/FrE]SBZ/OSS/ )C/)Ollgz . z;lge I—|3C~(ii’)@tcc:j1h 0 0S =0 OH CH3 The

product of prepf2Si#dBenzyl2=(bF7)-(dchiarongr) ) and
triethyl am ney Ehoxgfold \dthVffh6r Hgnded in
et hyl acet at S ed to

'0C. Chlorotrinethylsilane CR.54n, 20.07nmmol ) 5 was
added dropwi se and the m xtjure was stirred at OC for 5
m nutes and at roomtenpersgure for 25 m nutes. The
m xture was then re-coolE 0C and net hanesul f onyl
chloride (1.77nm, 22&. 93a8Q was ed dropw se
fol lowed by furtifer tQ ethyl am {e (3} 2nL, 22.93mmol).
The mxture was stirred ap O0C Lor Sym nutes and at
roomtenperature for 25 10 M Hydrochl oric
acid was added to the m xture and stl rqing continued
for a further 30 m nutes. W Xtureg s then dil uted
with ethyl acetate and thdg ani c p d was
separated and washed with s« hyssogeén car bonat e
solutlon and brine. The organic |ayer was dried over
t Ha)es

10 reS| Eéelé\;\‘g@a f@'ﬁa‘g’%%p ?eo%ée}gavvlt toﬁadedr}jec‘{?gpg?faord ?'huesmga

t sitrlilar ewsthodrid that ef pdparaliers 88pas a cologdess oil dn 4986 yield.

e ok, < MGLTE b A o, T ool 3pie
o dagi e SR, 3o g2t i, 1) 7 00

75.01(d, 1H), 8.57(d, 1H), 6.64(d, 1H), 6.79(s, 1H) 7.22-7.40(m, 10H). MS
15 APCI* m/z 438 [MH]*

Preparation 72
(25)-4-Benzyl-2-[(1R*-(3-chloro-2-
ethoxyphenoxy)(phenyl)methyllmorpholine

Cl

HC™ o o/ﬁ

o) N




wayadsaxsde sol ution (17nm, 85mmol) and

10

15

20

25

20 (2R)-2-[(R) - (4-Chl oro- 2- net hoxyphenoxy) (r
henyl )nethyll oxirane H3C-0 0 CI 0 5M Sodi um

tri butyl met hyl anmoni um chl oride (75%in water, 0.5nL,
10nol % were added to a Sﬁz gtion of the product of

P RIS bBl l Bmgl b TR Ak S g

vEmilat hietiesd e thalofnprephestion 66, as atcmwrlemson irea0% vyield.
dlluted wi th toluene and brine. The or anlc

R(GBC a.«n@omgaaa 1830 ), 2180, (e Sm,

t t t
oung as a corodhfe@,g) 1)??0@0381 ht ?fa v7g yi el)thdsEﬂm
&H)g 5. “18(dI\IMI¥I§}D6158d4OB|)/J-|ﬁ)7Hm 21HR( 6190161) 1H), §322q7.40(m,

1\}-_(3"') (NéBégl m]l§4ﬁ5) [M}?age 7. 45(m 458:61((]' Pr1e||c_)|)ar a?i gg(%

(1 R 2R)-3-Anmi no- 1- (4- Cihllﬁ %t?omhoxyphenoxy)-l
- phenyl propan-2-ol H3 § 10 NH2 A soI ut| on
25, 3RpR3 d NOPe

nmet hanol  (45nL) was added dr opwi se.to concentrat ed
amoni um hydr oxi de sol ution over a 10-m nute peri od.

The resulting mxturHervas stirred fgr 48 hours at
roomtenperature. Thé mxture was diluted with a
m xture of 15 dichl orongt hang and anol (95:5) and

| oaded onto a col um of ger~El ution with

di chl or onet hane: et hyl =t§23100 0 to 0:100,

fol | owed by ethyl aece 2 trgnol : 0. 88 ammoni a,

80: 20: 2, afforded ?he t|tIeHOconp und as a white solid

in 68%yield 'HNVR(CDCl 3, 400MHzdub: 2.55-2.73(m
2H) 3.88(s, 3H), 3.95(m 1 H) 4.82(d, 1 H), 6.52(d, 1
20666(d 1 H, 6.85(s, 1 H), 7.30-7.42(m 5H).

Bl o e S By P50 o i
pﬂﬁ B%g@%'()ﬁ?l%ﬁn fer\uddp/ 6021 Muspension of 4-chloro-2-
methoxyphenol (8.1mL, 66.6mmol) in 1M sodium hydroxide solution
(30mL) heated to 60°C. (2S, 3S)-3-Phenylglycidol (5g, 33.3mmol) in
dichloromethane (15mL) was added dropwise and the mixture was stirred
at 40°C for 2 hours and at 75°C for 90 minutes. The dichloromethane was
distilled off and the reaction mixture was heated at 75°C for a further 5
hours. The mixture was then diluted with ethyl acetate and washed with
2M sodium hydroxide solution. The organic layer was dried over

magnesium sulfate and concentrated in vacuo. Trituration of the residue -

" with a mixture of diethyl ether/pentane afforded the title compound in 61%

yield, 6.27g. 'HNMR(CDCls, 400MHz) &: 3.47(m, 2H), 3.70(m, 1H),
3.89(s, 3H) 5.22(d, 1H), 6.52(d, 1H), 6.67(d, 1H), 6.86(s, 1H), 7.30-
7.43(m, 5H). MS APCI" m/z 326 [MNH,]".

Preparation 74
(15.2R)-2-(4-Chloro-2-methoxyphenoxy)-1-(hydroxymethyl)-2-phenylethyl

methanesulfonate

PCT/IB2005/001154



H3C-0 1 \ / C HONH C~ O Chloroacetyl chloride
(869pL, 10.91 mml) in tetrahydrofuran (18nL) was
weaddsaosinopwi se to a solution of the product oPCT/IIB2005/001154

preparation 76 (3,8g, 10.8mmmol) in tetrahydrofuran
(36mL) cooled to -5C. The nizgture was 5 stirred for 20

m nutes and was themp guenched with water (30ni) and
evapor at ed under redﬁé‘%d) pressure > resi due was

taken up in ethyl acetgte and wag ith water and

brine and the organi c_kaye ¥~ over magnesi um
sul fate and concentra va uo The residue was
rene_ta, afford the title

; 9590 10 HNI\/R(CDCI3 400VHz)

then azeotroped with

conpound in 97%vyi@ld,

b: 3.25(m 1 H), 3. 35(m b= 4 04(s,
2H) 4.13(m 1 H, 4.70(d, 1 3(d 1 , 6.68(d,
1 H, 6.77(s, 1 H, 7. 02(br§H31 H) 7.32- 42(m 5H) .

M5 APCI" mz 420 [MCI] Preparation 78 (6R)-6-f
(e (producioras- praparaiiory phen@®2g, 19.11mmol) and triethylamine

YBANE LR WBrS Sshindad iR eyl anetita oapL) shd The
ARixtrenRhs dddléd eP0CY! ChidreglinbiHyiiahe (\2954@90'29 07mmol)

dropwi se to an ice-cold solution of the product

5 prapadded siomwise arsbiie mixtaenyas stirred atiokCuioe Sdnmutes and

L 508 6B Pt SRR Tl S bt

to?mp%rmi uhethapeeulfenyl oomlotideP e1.Z7HILS . 22198nfinsl) umm\/\@aded
then acidified to]pHGV\/lth M hydr ochl oric acid and
i

(ePwisey dallowgd By ofuBiher ebiielipdeming d@arek, @%%@nml) The

JORLFE0ER 1R AU COT o My g 2 Ehteh bR Ror 25

10 vninutesydi MmHyyidocidernic erid wead addlelduto ahe amiktimel aad stirring
continued for a further 30 minutes. The mixture was then diluted with ethyl

acetate and the organic phase was separated and washed with sodium
hydrogen carbonate solution and brine. The organic layer was dried over
magnesium sulfate and concentrated in vacuo. The residue was
15 azeotroped with toluene to afford the title compound as a colourless oil in
quantitative yield, 7.9g. 'HNMR(CDCls, 400MHz) 5: 2.52(s, 3H), 3.75(s,
3H), 4.00(m, 2H), 4.82(m, 1H), 5.19(d, 1H), 6.42(d, 1H), 6.58(d, 1H),
6.75(s, 1H), 7.20-7.35(m, 5H). MS APCI* m/z 404 [MNH,]".
Preparation 75
20 (2R)-2-[(R)-(4-Chloro-2-methoxyphenoxy)(phenyl)methyljoxirane '

H;C 0 |
O \\‘\‘
cl k

o

5M  Sodium  hydroxide  solution (17mL, 85mmol)  and
tributylmethylammonium chloride (75% in water, 0.5mL, 10mol%)' were
added to a solution of the product of preparation 74 (7.39¢g, 19.11mmol) in



The organic |ayer was dried over magnesi um sul fate and
concentrated in vacuo to afford the title conpound as
wea 2pEiiestooown foamin 88%vyield. 1HNMR( CDCI 3, PG0ABAR3/001154
6: 3.00(m 1 H, 3.35(m 1 H), 3.84(s, 4.15 5
4.22(m 1 H 4.31(m 2H), 6 30(brs 1

H,
Kptie 135 Al i %@éwaé?%ﬁe%é% S0 Bisos” He Wixture
zvatéemz;ﬁydmmé@ Waih tfucheCand DXinbatRe é?uchh@? whb Sephtated

10 Acetonitrile (50m) and 4-nethyl norpholine -
landwwqcbgnthmmeoﬁlﬁed)ovev\mmmm sufate and goneentrted in

YREHBAS Stk e SRRk AL p ksl il Wierusafle view,

5 &7E AdNMMRECDCHNA00RRA) i3, 700, urr%m(ﬁpoi ey 3439(9:&3 1H),

Tetra ro Iammnl um perr ut henat e ?
ORBS(E oAt B8(chIHD; 6 3Ee 2H0 BRLS 1 b, 1 30181 13t
at room tenperature for QuLr The reaction
m xture was filtered tvv:i-'g?gaE1 OQZ% a pad of silica,
WagiR, B @) -3-AntinigH -(4-dHlorl-PyrhetherypHahox@Rd-pHenvisrebanedol
filtrates were concentrated _ 1 n vacuo to afford the
title conpound as a white solid in 96%yield, 14.35g.
1HNMR( CDCI 3, 4OO|\/Hz)7_|@ 1.45(s, 9H),. 3.07(m 2H),
3.70(m 1H), 20 3.87{drol H), 4.02% 1 H 4.22(m 1
H, 4.76(d, 1 H), 7.45( 2'_2)’ . 1 H), 8.00(d,
2H). M5 APCl + ml z 314 _pNNal4- ‘ 005/ 105100
PCT/ | B2005/ 001154 80 pl e (2R)-2-J(1

¥ envl ) net hyl ] nor Dhol i n
OINH HCA 5
2nL) was added to a

@1~

e hydrochl ori de Ol
Hydrochl oric acid (4Min dioxan,
10 solution of the

A solution of the product of preparation 75 (6.7g, 19mmol) in methanol
(45mL) was added dropwise to concentrated ammonium hydroxide
solution over a 10-minute period. The resulting mixture was stirred for 48
hours at room temperature. The mixture was then diluted with a mixture of
15 dichloromethane and methanol (95:5) and loaded onto a column of silica
gel. Elution with dichloromethane:ethyl acetate, 100:0 to 0:100, followed
by ethyl acetate:methanol:0.88 ammonia, 80:20:2, afforded the ftitle
compound as a white solid in 68% yield. 'HNMR(CDCls;, 400MHz) 5:
2.55-2.73(m, 2H), 3.88(s, 3H), 3.95(m, 1H) 4.82(d, 1H), 6.52(d, 1H),
20 6.66(d, 1H), 6.85(s, 1H), 7.30-7.42(m, 5H). MS APCI" m/z 308 [MH]".
. Preparation 77 -
2-Chloro-N-[(2R,3R)-3-(4-chloro-2-methoxyphenoxy)-2-hydroxy-3-

phenylpropyllacetamide
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product of preparation 26 (2.1 g, 4.84mmol) in
di chl oronet hane (25nL) and the m xture was stirred

woaoosh8siour s at room tenperature. The reacti 8AT/IB2005/001154

m xture was then concentrated in vacuo to give a white
foamin quantitative yieldyg HNI\/R(CDS(I) 400MHz) b:
3.05-3.20(m 3H), 3425(d, 18 1 . 78-3.87(m 4H),
4.08-4.20(m 2H), 5.81tg, 1 H), 6 2H), 6.95(s,
1 H), 7.28-7.44(m 5H).|Ms APCl + 34 [ MH +.
Exanples 2 to 21 The fe p &0 ds of general
formul a shown bel ow qr eparfed from the
appropriate BOC protes \ng material, using a
simlar .15 methodto eXanpt@ 1. Yrable 7 represents
conpounds with (1 R, 2R relati stereochem stry and
Tabl e 8 represents corrpom;] 1R 2S) relative
stereochem stry. R3a OONH WHCI R2 Table 71(1 R,

i somers| 20 No. R R a Dat® Yield WO 2005/ 105100

) 0 KBRS

b
&bl)ied drog\(m?e tai'b scﬁut’i?dr( cbf £he|'|brodtﬁ>t K m ﬁtna&@zﬁéggsg,

piammql)r BY tﬁteatardrefuéan daﬁ@Ls 0)@oole e4— B0 The snixye was

i3y IS B R A, ) an

é%@or@tteds uhdiemrediifed pressume. Bhi, reSidtie3was (takeRHp in ethyl
Aécépaté' and washe@ with water and brine and the organic layer was dried
over magnesium sulfate and concentrated in vacuo. The residue was then
azeotroped with toluene to afford the title compound in 97% yield, 4.95g.
'HNMR(CDCls, 400MHz) &: 3.25(m, 1H), 3.35(m, 1H), 3.90(s, 3H), 4.04(s,
2H) 4.13(m, 1H), 4.70(d, 1H), 6.53(d, 1H), 6.68(d, 1H), 6.77(s, 1H),
7.02(brs, 1H), 7.32-7.42(m, 5H). MS APCI" m/z 420 [MCI].
Preparation 78

(6 R)-6-[(R)-(4-Chloro-2-methoxyphenoxy)(phenyl)methylimorpholin-3-one

HSC\O

Ci

A solution of potassium teri-butoxide (3.24g, 28.84mmol) in isopropyl
alcohol (30mL) was added dropwise to an ice-cold solution of the product
of preparation 77 (3.96g, 10.3mmol) in a mixture of toluene (10mL) and
isopropyl alcohol (20mL). The reaction mixture was stirred for 1 hour as
the temperature rose to room temperature. The mixture was then acidified
to pH 6 with 2M hydrochloric acid and the solvent was evaporated under
reduced pressure. The aqueous residue was then diluted with toluene
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5.36(d, 1 H), 6.74(m 2H), F 6.99(d, 1 H, 7.06(m 1
H, 7.20(m 1 H, 7.37(m 2H Cl MS APCl+ mz 352

wo bdsHogiobINVR( CDCl 3, 400MHz) 6: Quant. o F PCT/IB2005/001154

3.00-3.15(m 3H), 3.23-3.32(m 1 H, 3.84(m 1 H),
4.08-4.21(m F 2H), 5.49(d 6.88(m 2H),

11 S i S W] il SR e
Jre2ogadRy layel wds, driiedBb¢en mhghpsium $B8iate aHd conéerﬁ‘ﬁitdd in
e 5 0 s s i Bt
PRt ot 835 1 SR, . 90, 435
#2000, W) 4i316w) 2465 £:38(a gqsc&s?\l%m,g H)B:66(ran2i) B.81(s,
SHE AR e mcstiy. Kis AblsT @r‘?é@‘c"_ﬁ;;/? 'Bzgg 56.2L) .
;K ﬁNﬁ?& cosggs Zg)okaB ZW 3.00-3.20(m 3H),

3. 22- 3. 35( mtert-Butyl ZbeRfoyimbrptialind-4-6arboR@late  2H) ,

5.34 (d, 1 H, 6.70(m 1 H), 6.91(m 2H)),
7.30-7.44(m 5H F MBS ES+ 6 [ MH +

[O
N
o) @)
H C/l\CH
3 CH3 3
Acetonitrile (50mL) and 4-methyimorpholine N-oxide (9g, 76.70mmol)
were added to a solution of the product of preparation 24 (15g,
51.13mmol) in dichloromethane (150mL). Molecular sieves (4A, 25g)
were added and the reaction mixture was cooled to 0°C.
Tetrapropylammonium perruthenate (720mg, 4mol%) was then added

portionwise and the mixture was stirred at room temperature for 18 hours.
The reaction mixture was filtered twice through a pad of silica, washing

through with ethyl acetate, and the combined filirates were concentrated _ .
" in vacuo to afford the title compound as a white solid in 96% yield, 14.35g.

'HNMR(CDCls, 400MHz) &: 1.45(s, 9H), 3.07(m, 2H), 3.70(m, 1H),
8.87(d, 1H), 4.03(m, 1H) 4.22(m, 1H), 4.76(d, 1H), 7.45(m, 2H), 7.68(m,
1H), 8.00(d, 2H). MS APCI* m/z 314 [MNa]*.
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8 1HNVR(CD3OD, 400MHz) 6: 99% F 3.01-3.21(m 3H),
3.29(m 1 H), 3.89(m 1 H), 4.17(m 1 H, 4.23(m 1

weéleosaogido (d, 1 H), 6.85- Cl 7.00(m 3H), 7.30PCTABL{NF/001154

5H MS ES+ mfz 322 MH + 9 HNMR(CD3OD, 400MHz) 6: 99%
N'3.08(m 1 H, 3.10-3.28(nyg2H), \ \ \ 3.35(m 1 H),
4.03(m 1 H, 4.17(m 14 62(m 1 H), 5.82(d, 1
H, 7.42(m_3H), 7.58(d—;%—9£e—, =27.63(d, 2H), 7.78(m
1 _3R)-2-[898J+(4ICHHIro-29ndih He hah{Bimeihviimorpholine
9.26(d, 1 H M5 APCl+ mz 321 MH + 10 }
400MHz) 6: 90% 0" 3.02bydroghlerider), 3.28(m 1 H), OH3
3.85(m 1 H), 3.91 (s, 3Hg 4.14(m 1 H, 4.22(m 1
H, 539 d (d, 1H, (d, 1 H, 6.85(m 1 H),
6.95(d, 1 H), 7.30-7.50( H M APCl+ mz 334 M +
11 HNMVR( CD30D, 400MHz) € hnt.  CH3 2.30(s, 3H),
2.99(m 1 H, 3.1f(m 24 22(d. 1 H, 3.82(m 1
H, 4.15(m 2H 5° 2804, , 6. 62¢m 2H), 6.83(d, 1
H, 7.37(m 5H F Mcro alysisf ;

C(62.61), H(6.38), N(4.31)~
requires (99 ; C(62.34), H(6.39),
2005/ 105100 PCT/1B2005/ 0011

2. HCl. 0.50 H20
N(4d14) VO

Hydrochloric acid (4M in dioxan, 25mL) was added to a solution of the
product of preparation 26 (2.1g, 4.84mmol) in dichloromethane (25mL.)
and the mixture was stirred for 18 hours at room temperature. The
reaction mixture was then concentrated in vacuo to give a white foam in
quantitative yield. 'HNMR(CDsOD, 400MHz) &: 3.05-3.20(m, 3H), 3.25(d,
1H), 3.78-3.87(m, 4H), 4.08-4.20(m, 2H), 5.31(d, 1H), 6.70(m, 2H), 6.95(s,
1H), 7.28-7.44(m, 5H). MS APCI" m/z 334 [MH]".
Examples 2 to 21

The following compounds of general formula shown below were prepared
from the appropriate BOC protected starting material, using a similar
method to example 1. Table 7 represents compounds with (1R, 2R)
relative stereochemistry and Table 8 represents compounds with (1R,
25) relative stereochemistry.

O NH

HC!

R2

Table 7 [(1R 2R isomers]

| No. | R® | R*® | Data | Yield |




83 12 1HNWMR(CD3OD, 400MHz) 6: Quant. Cl 3.1 (m 3H),
3.25(s; 1 H, 3.82(m 1 H, 4.17(m 1 H, 4.22(m 1
welpposaos@did, 1 H), 7.04(d, 1 H), 7.38(m 5H), PCTIER(&001154
1 H, 7.80(s, 1 H N/ Mcro analysis found (%
C(57 88) H(5 15), N(7.31); 81C18H17CI N202 HCI 0.50 H20
9

~ 7 77\ L N Z
I

rrjy,

cuant HNMRY ﬁt% Hz) 68%
hO i
) @gﬂf?»osg' 3 eﬁol\g ?61(d :
.gf(ﬁﬁ(% 380(H: 3KD) Mcrp
C( 58. 78) 4.18(m, 24, 5.8¢,dH);
. O r ep8i73ém, ), 6.9668.168) ,
. 02) 14 HNVR( CDBTID9(#00Mhiz7. 48(mRHNt . ClL
15,2 o6 ol AT e S PELE,
m B, o
B9 [MH+ Mecrp v ?aorfé;ly f /%)
: 9:211 4SI(|3:|47211; NBZF8H oY E 0 g 50.H0
ht  C1 3.01-3. B "g;? 15:50).
LD .
~ 77 [ "THNMR(CDsOD, 400MHz) &: 77%

O 3.13(m, 2H), 3.27(m, 3H),

CH, | 3.86(s, 3H), 4.10-4.16(m, 2H),
5.36(d, 1H), 6.74(m, 2H),
6.99(d, 1H), 7.06(m, 1H),
7.20(m, 1H), 7.37(m, 2H)

Cl MS APCI* m/z 352 [MH]*

F 2H), 5.49(d, 1H), 6.88(m, 2H),
7.01-7.12(m, 2H), 7.33-7.48(m,
Ci 5H)

MS ES* m/z 370 [MH]*

'"HNMR(CDCl3, 400MHz) 6: Quant.
o.__-F | 38.00-3.15(m, 3H), 3.23-3.32(m,
\( 1H), 3.84(m, 1H), 4.08-4.21(m,

7.18(m, 1H), 7.30-7.42(m, 5H)

"HNMR(CDsOD, 400MHz) &: 96%
F 3.00-3.20(m, 3H), 3.22-3.33(m,

1H), 3.85(m, 1H), 4.18(m, 2H),

5.38(d, 1H), 6.96(m, 2H),

MS ES* m/z 322 [MH]'

Cl

"HNMR(CD3OD, 400MHz) &: Quant.
3.03-3.20(m, 3H), 3.35(m, 1H),
3.83(m, 1H), 4.10-4.28(m, 2H), _
| 5.42(d, 1H), 6.73-6.93(m, 3H),
7.31-7.48(m, 5H)

MS ES™ m/z 306 [MH]*

Micro analysis found (%);
C(57.99), H(5.34), N(3.96);
C17H47F2NO2.HCI.0.50 H;0O
requires (%); C(58.21), H(5.46),
N(3.99)

29




I / 6.89(d, 1 H,
WOi203/10910m 3H) ,
2H), | / 5.54(d, 1 H),
Mcro analysis found (%;

&0

o

7.09(m 2H),

6.92(m 2H),

Quant .

3.82(m 1 H),

ci 7.38(m 6H)

54.01), H(5.06), N(3.57)
| .

&2

7.32- 7.42(m 5H) Cl MB
APCl + mz 339 [MH + 16 HNVR(CD3OD, 400MHz) 6:

3.25(d, 1 H), 4PAT(B3005/001154

T HI7TCIENGZ
(4.
17 1
3. 26

H),

H)
N( 3.
C(. 54

S|

e ST
AR Zg%" g v-ccan i1
;@.;1’ é%@‘;@i? 'mg%’i

NSESHp@G 308 dMHEs (% ;

18 1HNMR( CD30D.400NHzZ)

4Quant.

al
4. 1]
6. 70(
C(54.
requi
i sor

( INMR{&D;QDg40aMHZ) @y
3.81-8RHm, BH)) 3.2%ny TH),
3.89@m,al W) ids1 F(oyridH), 9 ;
AC23(rH, 61T BNCR (dHAIH), 6.85-

| 7200 (1 a8H)e 7330-7(45(R, 5H)S)

MS ES* m/z 322 [MH]

© 99%

9

"HNMR(CD3OD, 400MHz) &:
3.08(m, 1H), 3.10-3.28(m, 2H),
3.35(m, 1H), 4.03(m, 1H),
4.17(m, 1H), 4.62(m, 1H),
5.82(d, 1H), 7.42(m, 3H),
7.58(d, 1H), 7.63(d, 2H),
7.78(m, 1H), 7.89(d, 1H),
8.19(m, 1H), 9.21(d, 1H),
9.26(d, 1H)

MS APCI* m/z 321 [MH]"

99%

10

THNMR(CDOD, 400MHz) o
3.02-3.18(m, 3H), 3.28(m, 1H),
3.85(m, 1H), 3.91(s, 3H),
4.14(m, 1H), 4.22(m, 1H), 5.39
(d, 1H), 6.75(d, 1H), 6.85(m,
1H), 6.95(d, 1H), 7.30-7.50(m,
5H)

MS APCI* m/z 334 [MH]*

90%

11

"HNMR(CD3OD, 400MHz) &:
2.30(s, 3H), 2.99(m, 1H),
3.10(m, 2H), 3.22(d, 1H),
3.82(m, 1H), 4.15(m, 2H)
5.28(d, 1H), 6.64(m, 2H),
6.83(d, 1H), 7.37(m, 5H)

.| Micro analysis found (%);
C(62.61), H(6.38), N(4.31);
C1H20FNO2.HCI. 0.50 H0
requires (%); C(62.34), H(6.39),

N(4.04)

Quant.




19 1HNWVR(CD30D, 400MHz) 6: 45% p 3.10-3.20(m 1 H),
3.23 \ 3.38(m 2H), 3.48(d, 1 H, F 3.80(m 1 H,
wa 20@3(ws108H), / 5.42(d, 1 H), 6.87(m 2H), 7.08¢(mB2025/001154
, 7.20(s, 1 H, C- 7.30-7.46(m 5H) M5 ES+m z370
MH+ 20 1HNMR( CD3OD, 400|\/Hz) g 54% p" 3. 20(m 3H),

e ) o Za W4 L\ [a} (o Yo WAFN

q'% tc —72tm—1 HWHZ%EPD)?@ 2)6_[ Quant.

4.93 16(ld, 1 H), |6 ,

| Rareiory |3 w%zg% Al

M cr f % q&8208) 1HL&1 4@y, Th) 3. 35);

C18H . HCI 5 H20  |rd88(medH),%.62 5'5')04) -

H(5. . B7)YO 2005/ 1054.08(RaH)| B;aamv 66154 8p

21 1 40DMz) 6: QuaAs(d, 101), 3.80(s,31H6( m

3H) -, ] H), 3.[Micm ahalysis ﬁ)uﬂa((%) 3H)

|/ |4.01-4.20(M" 2H), 5.22(d,c (?%gg)m.;(sasyzm

6.99(d, 1 H, O 7.05(m 1H) 18,.;]1 CIO (jn

2H) (M5 APCI+ nfz 352 MH + | i @{5% 312)

product of exajple 1 vvas pur' h on’’a
D’@@ 2)6 Quant.

5‘
rl3-88(Mndk). 3-2aisk df),
%ﬁﬁ(mi td) . 12an.u2h),
,5.88(d,i i), G 1Hd, 1H),

: : 0. EB.&BﬁnnEH), R4, 1H)
Hydrjochl oric agid 7.38(m, 5H)
Micro analysis found (%);
C(58.78), H(5.74), N(4.07);
C47H47CINO..HCI.0.50 H.O
requires (%); C(58.63), H(5.50),

N(4.02)
14 "HNMR(CDsOD, 400MHz) &: Quant.
c 3.02-3.38(m, 4H), 3.85(m, 1H),
4.19(m, 2H), 5.52(d, 1H),
6.85(d, 1H), 7.06(m, 2H), 7.30-
cl 7.42(m, 5H)

MS APCI" m/z 339 [MH]"
Micro analysis found (%);
C(54.20), H(4.99), N(3.78);
C17H417CIoNO2. HCI. requires
(%); C(54.49), H(4.84), N(3.74)

7.42(m, 5H)

15 THNMR(CD40D, 400MHz) o: Quant
cl 3.01-3.30(m, 4H), 3.82(m, 1H),
4.19(m, 2H), 5.50(d, 1H),
6.89(d, 1H), 7.09(m, 2H), 7.32-
| MS APCI* m/z 339 [MH]*

16 "HNMR(CD30OD, 400MHz) &: Quant.
c | 3.09(m, 3H), 3.25(d, 1H),
3.82(m, 1H), 4.17(m, 2H),
5.54(d, 1H), 6.92(m, 2H),

7.38(m, 6H)

Micro analysis found (%);
C(54.01), H(5.06), N(3.57);
C17H47CIoNO2.HC1 0.25 H,O
requires (%); C(53.85), H(4.92),
N(3.69)




(10m. in diethyl ether) was added to a solution of the

crude conpound in dichioronethane and the reaction
waoiaEsuogionas concentrated in vacuo. The 10 r esPdUAB2AT001154

then azeotroped with diethyl ether to afford conmpound

22. Further elution of the chiral HPLC col um

afforded a second gconpound hnt was purified in a

s1#i : orrpound 2p HNMR{CDQP, 408Midad: 23| 80%
Exanpl e 22 15 a 3. 10(m, 3H), 3.26(d, 1H), .
S)-(4- 3G OXY phenoxy @dimn H) red Birn) hid), Iﬁ?‘haBI N

e h NH HCl | (it HNNREIB2@DA HI0DBBE, 6:

725(d, 1H)q1H 77 S6H 769(5)1H
Bl(d, 1 |C$ a ygls ’n 5(S

H), [7.28-7.44( O~5H) . M5 PRtk [a]D
+14.4 (c=0.20 {nFMeO). Vi eI 35%%
by chiral HPLC|. WD 2005/ 1051 equ" s 556

Exanpl e 23 (2R}-2-f(1
R\-(A-(‘hlnrn-?- v

f=r

f hvl | nmorphol |

=)

squ 40pMHZ) o: | Quant.

3. cmwmm 260, 280d, 1H) |
18.68(in, 15)34.17(m, 2H}) |

B%SXd ATKME.62(h),. 1HIG APC 4

~¢ (8 I1H )Me@iilm, BH! d:

(96.4%3e by chir aM, Slféfcﬁj‘ %) e

met hpd 10 A soljuti on of the t6|75;n 78
(3.3fg, 8.77mml ) in toluene y% %9
dropim se to anli ce cool ed sol f2

p kg/p (@ ’ﬁi’

i-n—t bl vene; 1'—'\1'&\ andthe—wm

L

for 1 hour. 2M Sod| um hydrOX| de sol uti on vvas then
careful |y added tOTEB%ég@ﬁ] % ) Egpﬁgyg!e all owi ng the
tenperature to ris was diluted 15

with toluene (50nmL) and the organi c phase was

] r at e ad \Ar;xclr*arl uu + h -
NG, R R* Data Yield

19 "HNMR(CD30D, 400MHz) &: 45%
o _H 3.10-3.20(m, 1H), 3.23-
\( 3.38(m, 2H), 3.48(d, 1H),
£ | 3.80(m, 1H), 4.10(m, 2H),
5.42(d, 1H), 6.87(m, 2H),
7.08(m, 1H), 7.20(s, 1H),
cl 7.30-7.46(m, 5H)
MS ES* m/z 370 [MH]"
20 "HNMR(CDsOD, 400MHz) &:| 54%
O 3.20(m, 3H), 3.63(d, 1H),
CHy; | 3.72(m, 1H), 3.83(s, 3H),
4.03(m, 2H), 5.16(d, 1H),
| 6.67(m, 2H), 6.97(s, 1H),
- 7.06(m, 2H), 7.40(m, 2H)

F c MS APCI* m/z 352 [MH]"
Micro analysis found (%);
C(54.95), H(5.43), N(3.35);
C1gH19CIFNO3.HCI. 0.25 H,0
requires (%); C(55.04),
H(5.26), N(3.57)




10% pot assi um car bonate sol ution and concentrated in
vacuo. The residue was purified by colum

woho@mesogr aphy on silica gel, eluting with eprbyiB2005/001154

10

15

20

acetate: nethanol: 0.88 ammonia, 100:0:0 to 90:10: 1,
foll owed by dichl oromet hang.net hanol : 0.88 ammoni a,

(¢

2By (58% yie| d) |>99. 5%e
: 3 3, 4

90301t o—afforgthe—t+te20-—conpound—aS—a o —

0 ﬁ@psﬁp_,%omwﬂ“z) 5: | Quant.

-2148.88(mp) 3H); 75383, (Im :
HH), 3.85(m, T), 3.87(8) 3H),
. [7803;4.200m, 2H)- 7522(dy
Exd))e. 22(2d, 2H), 6288(d, 1H),
: _ 7.05(m, 1H?, 7.19(m, 1H),
R) 4-|( 2R) - nor phpl i nC2-yl ( phenyy Barhho benzonitrile
hydriochl ori de WO 2005/ 105100 ,ﬁgﬁ@m Qgél[ﬁ,ﬁ_ﬂ%? c
NSl NN . 2= 1L

NONF— il The—product—of —preparation cooong,
1.40mmol ) was dissolved in a mxture of
trifluoroacetic acid (8 ud 2B ahtt@3pnet hane (4nl)
and the mxture was stirred at roomtegeeraturefor 4

Hde Rrodugt of examplent was Ruriied RiashiraldaPbl Qivba {ehitalpak AS-
et SRR B bl St e e 2080 .

Clétfdawiet/arllt frattion Qvasf )eﬂazrr)]mwbct lcumdentredtJeeU ip’rgssm‘eoam@ the
ive a colourless oil. This oi was purifie Y. . )
BPigHR Was BHH%'%@;%X&%}U@H dyremaipgyaphy &"u?'{' Qﬁf giuting with

i; . : ' 100100, : ;
e etiahe iefanicase: AriRoRRC SC1ot. Hidktibic acid
(hOmL inediethyt efiver aasedded tore soluéisnh dfdheasude ssoipoadd in
PGS RBE AR G aS U RAE R Vabe sk e Pl The

t ' t : tq
JETRAR A, en rotped i Ao SR o sERfRae
Fwihes. glotion aBihe chirab HRLA celums atidfded B $¢cond eampound

ek B85 sy cSpbund 2 bt bprun

Bagnpl es 25 to 31 The foll ow ng conpounds of the
general fornula shown bel ow were prepared fromthe

appropri ate BOC prot ect eExamplet22g material, using a
(25)-2-[(1 S)-(4-Chloro-2-methoxyphenoxy)(phenyl)methyljmorpholine
hydrochloride
Cl

'HNMR(CDsOD, 400MHz) &: 3.05-3.20(m, 3H), 3.25(d, 1H), 3.78-3.87(m,
4H), 4.08-4.20(m, 2H), 5.31(d, 1H), 6.70(m, 2H), 6.95(s, 1H), 7.28-7.44(m,
5H). MS APCI* m/z 334 [MH]". [a]p= +14.4 (c=0.20 in MeOH). Yield:
298mg (19%) (>99.5%ee by chiral HPLC).




10

15

20

25

20 simlar nmethod to exanple 24. Table 9 contains
conpounds that display (1 R, 2R) relative

webtersaosiven stry and Table 10 contai ns conpoun#eTaBaD5/001154

display (1 R 2S) relative stereochemstry. R 13a 0 O
NH HCI R2 WO 2005/105100 BgT/ | B2005/ 001154 88 Tabl e
9 (1 R 2R No. RRa danthelss 25 1HNVR( CD3OD,
400MHz) 6: 34% CH3 2. 3%‘5‘—%— ;. 2.98-3.19(m 3H),

3. 22Rp23 {1\ Mix-(4:Chlors-28d@ethoxidhenoxy)shehyh iriethyIRhbrpholine
5.35(d, 1H), 6.65(d, 1EI; i! 6!E1.§!d, IH), 7.11 (s, 1
H, 7.30-7.42(m 5H) C~ MLz 318 [MH' 26

HNVR( CD30D, 400MHz) 6: 96% 0" 3.01-3.19(m 2H),
3.22-3.32(m CH3 2H), 3.7943.90(m 4H), 4.18(m 1H),
4.21(m 1H), 5.45(d, 1H) 90(d, 1H), 7.12(m 1H),
7.27(m 1 H), 7.28-7.42( N M5 APCl + ml z 325

[ VH + 27 HNVR( CD3R[&._40 6: % F 2.77(m 1 H),
2.89(m 1 H), F 3.08(@ 1 D23(m 1 H, F 3.82(m
1 H, 407(m 1 H, 4. 32 1H, 4(d, 1 H), ci
7.30(m 1 H), 7.39-7.52(m "¢l + mz 388 VH +
28 HNVR(CD3OD, 400MHz) 6: 60% ci 3.046I3.20(m 4H),
3.83(m 1 H), 4.18(m 2H), (d, 1 H),

'HNMR(CD3OD, 400MHz) d: 3.05-3.20(m, 3H), 3.25(d, 1H), 3.78-3.87(m,
4H), 4.08-4.20(m, 2H), 5.31(d, 1H), 6.70(m, 2H), 6.95(s, 1H), 7.28-7.44(m,
5H). MS APCI* m/z 334 [MH]". [a]p= -14.8 (c=0.20 in MeOH). Yield:
216mg (13%) (96.4%ee by chiral HPLC).

Alternative method

A solution of the product of preparation 78 (3.37g, 8.77mmol) in toluene
(20mL) was added dropwise to an ice cooled solution of Red AI™ (65%wt
in toluene, 15mL) and the mixiure was stirred at 5°C for 1 hour. 2M
Sodium hydroxide solution was then carefully added to the reaction
mixture, allowing the temperature to rise to 45°C. The mixture was diluted
with toluene (50mL) and the organic phase was separated, washed with
10% potassium carbonate solution and concentrated in vacuo. The
residue was purified by column chromatography on silica gel, eluting with
ethyl acetate:methanol:0.88 ammonia, 100:0:0 to 90:1Q:1, followed by _

- dichloromethane:methanol:0.88 arhmonia, 90:10:1, to afford the title

compound as a gum 1.86g (58% vyield) (>99.5%ee by chiral HPLC).
"HNMR(CDCls, 400MHz) &: 2.54-2.68(m, 2H), 2.75-2.91(m, 2H), 3.68(m,
1H), 3.82(s, 3H), 3.90-4.01(m, 2H), 5.05(d, 1H), 6.65(m, 2H), 6.78(s, 1H),
7.24-7.35(m, 5H). MS APCI* m/z 334 [MH]" '
Example 24
5-Chloro-2-[(1R)-(2R)-morpholin-2-yl(phenyl)methoxylbenzonitrile

hydrochloride




6.89(m 2H), 7.19(m 1 H), 7.30- 7.45(m 5H) F MB
APCl + mlz 322 [VH + 29 HNMR(CD30D, 400MHz) 6: 82% cH

WO02005808000 3. 21(m 4H), 3.78-3.88(m \ 3 4H), 2CTtA820p5/001154

10

15

20

2H), 5.25(d, 1 H, 6.42(m 1 H), 6.75(m 2H), 7.30-

7.42(m 5H) F M5 APCl + m z ?8 [ VH + Mcro anal ysi s

found (%; C(61.03), H(63), N(3.90)

C18H2OFNO3. HCl requires (% ; C61.10, H5 98, N3. 96 WO

2005/ 105100 PCT/ 1 B2005/ 004454 89 30 HNWVR( CDCl 3i
@i

400MHz) b: Quant. 3.01 m 3H), 3.30(m .1 H),
3.83(m 1H), 4.12(m 2H 1H), 6.79(m 2H),
6.88(d, 1 H, 7.25( 7 7.00- 7.45(m 5H) + F M8
APCI mz 354 [MH N croaaIyS|sfo nd (%; C(55.36),
H(5.08), N(3.53); Cl8H18F3NB H&w res (%;
C(55.46), H(4.91), N(3.59) M APCI + Rt 354 MH +
Exanpl es 29 and 30: Free bags was purified (colum
chromat ography on silicaf(del,|leluting with

di chl or onet hane: net hanol : anmoni a, 95:5:0.5)

bef ore preparing hydrochlortede salt. 5 Table 10 (1 Rx.

2S5) No. R Data Yield 31 1HNMR(CDCI 3, 400Mdz) b:
d]%ﬁ.”p_rodlgstpog preparation)45 460@ng, 114@mmqb g/aﬁggwlsolyegjb in a

nikdlir® oftifiuoroacetic acid (8mL) and dichloromethane (4mL) and the
mixture was stirred at room temperature for 4 hours. The reaction mixture

was then evaporated under reduced pressure and the residue was
dissolved in dichloromethane, washed with sodium hydrogen carbonate
solution (x2) and concentrated in vacuo to give a colourless oil. This oil
was purified by column chromatography on silica gel, eluting with
dichloromethane:methanol:0.88 ammonia, 100:0:0 to 90:10:1. The
relevant fractions were evaporated under reduced pressure and the
residue was dissolved in dichloromethane. 1M Hydrochloric acid (10mL in
diethyl ether) was added and the solution was concentrated in vacuo to
afford the title compound as a white solid in 42% yield. 'HNMR(CDsOD,
400MHz) &: 3.07-3.20(m, 3H), 3.29(m, 1H), 3.88(m, 1H), 4.17(m, 1H),
4.25(m, 1H), 5.58(d, 1H), 7.01(d, 1H), 7.30-7.53(m, 6H), 7.63(s, 1H). MS
ES" m/z 329 [MH]"
Examples 25 to 31

The following compounds of the general formula shown below were

- prepared -from the appropriate BOC protected starting material, using a

similar method to example 24. Table 9 contains compounds that display
(1 R, 2R)) relative stereochemistry and Table 10 contains compounds that
display (1R, 2S) relative stereochemistry.
R® 0
| NH
HCI



F 5.45(d,
7.30-7.45(m 6H) O MS APCl+ nmiz 488 [ MH +
WO 2R)5/188100

hydr ochl ori de
chi orof ormate (0. 20nL

1H),

6. 94(d,

C H3C-~0 Og

1H,

7.18(d, 1 H),

Exanpl e 32

PCT/IB2005/001154
R) - (4- Chl or o- 2- et hoxyphenoxy) (ghenyl ) met hyl | nor ghol i ne

80 NH 10 Cnhl oroet hy

Teb9 ?’Lﬁe?ﬁ‘gf an' 68 (400m,

solution of the prod
0. 92mml ). _and Drntn'\ cnnnm:(r\ (198npgy— 0. 92mmpl } i n -
Noe| or Biet hane (ZOBL\ and. the mxturpDQ\BS stirred| Yield
CHINMR(GB:0Dx t #0OMHD) tdidn 34%
2806, BH)] 52198580 19¢m,h3H),
13.01-3B7(m,r 11d),28.88(m,ThE),
A09-4.21@x! 2HF 8BS, hH),
'6‘6§(d or QP'IP' C @Q‘i(di‘?t $H),
! %b@fﬁ ¥m
redyced presqureClThe resi du Hgd +co u
chrcmatography on 5 S|I|ca g e u ng vv|
; SH B,0P?- Qtdé)l\iﬂ-lztoé 96%
gvant fracti qy 1\@9 §(n‘f°§ b3t bl
SIS Ol M§
@ aci d (51 @ﬁ r%ﬁ {
‘ snt was eva
S redf due was t Héndd ot d7\r\]¥(ﬁ1 1H)
| or onet ha x3), 10 di gt/hgr(re: heh, 7(3%77 42(n, SH)
'sopropyl et to afford MSeAIPCIIIE/Z:Ba@dedi] as a
% yetd—178m HHNMREEDCE vHz) 5
gl T
ro dnal ysji%8260nd 1 3@“:25)1 H)
. 1 15 cioH22d&- ae(chnH)r eq5|43|4é@. (9D,
C(59. 38) H(6 03X] N(3.64). [EA80phei1H}.7.8213).52(n, 1H)
R) - (|4- chl or o-[2- et hoxyphenoxy|) MSheRZI®) méz 888 | [ijhol i ne
rlochl pri de "HNMR(CDsOD, 400MHz) &:| 60%
(o] 3.01-3.20(m, 4H), 3.83(m, 1H),
4.18(m, 2H), 5.45(d, 1H),
6.89(m, 2H), 7.19(m, 1H), 7.30-
7.45(m, 5H)
F MS APCI* m/z 322 [MH]'
29 "HNMR(CD;OD, 400MHz) &:| 82%
o\CH 3.09-3.21(m, 4H), 3.78-3.88(m,
3

s

‘| Micro  analysis

4H), 4.14(m, 2H), 5.25(d, 1H),
6.42(m, 1H), 6.75(m, 2H), 7.30-
7.42(m, 5H)

MS APCI" m/z 318 [MH]*
found (%);
C(61.03), H(6.03), N(3.90);
C1gH20FNO3.HCI requires (%);

C(61.10), H(5.98), N(3.96)




10

H3CO/ O O NH HC
(0.25nm, 2.28mmmol) was added to a solution of
wonoeduosioof preparation 71 (500ng,

20 Chl or oet hyl

chl or of or mat e
t he

i n di chl or onet hane
9stl rred at room

1. 14mmol ) ardTBDIDN1154

sponge(r) (245ngy, 1.14mol)
(20m.), and the m xture was

tﬂgp ratur-e—fpr—48—hours—FH
2@ W Dr orfet hane and

acid 20 ayer was
di ch ng dl t he conb
wer e P sul fa
redu 35/10510 PCT/ |

The issol ver.45impeH)anol and heat ed
undef reflux|for 3Fhpufs. Thrs AP m/»B54€ prat ed
undef reduced|pressure and tRfcroeShAH siéasf

in 1} M sodi um hydr oxi de sol uf 51533 Erqste

di ch| oronet hape. The aqueous 0?

re 5/ extractegd with dichloro

orgapi c extragts were dried %Laﬂ’l Z and
concentrated 1n vacuo. The r z3 ified

resi due was then

i oTehye o T i
S&H23-206m, 3EN+ 3@9((% Wi |
BEB(x gathls  44R(mi orRH),
B:494d, eﬂ&bora&%ﬂ(mndé&H)
B3 EHd 004, 522500, pHESEGOe

—

Quant.

bExaeples2e BRd M &gegmaﬁedva%punﬁ%d (raluma chromgtegraphy on
o), 860 SR i ehcttoRmetniirie AERANG-0.88 atnihonid, 95:5:0.6)

Viesfare praparing hyesochieridvesalt.0 di ssol ved in net hanol

(5n).

Hydrochloric acid (1 Min diethyl

et her) was

added and the sol vent was evaporated under reduced

pressure. The

resi duel-

di chl or onet hane (x3),

1HN¢ R & troped with

(x3) and

dVeJ oprBpyl ¢t her ta‘*afford the title Dampound as a | Yield
wah t ‘ ,AHBIMR ,CDWMH%OM& Quant.
o Te 35)2 iH.
6. 93 ': 5 2H)

1H)
[ MH] 6H)
N3 o 0> e %a
H6 03) . N(3 64) SExanpl es 'a /%4 wi ng
conpounds of general forﬁmmm&@/n beI ow ver e pr epar ed

[) ] 9

conpounds dlsplay (1 R,
and are represented by

cl
He” o i
o)

Chloroethyl chloroformate (0.20mL, 1.85mmol) was added to a solution of

_@,%Foémbme ve stereochen st ry
able 11

the product of preparation 68 (400mg, 0.92mmol) and Proton sponge®

(198mg, 0.92mmol) in dichloromethane (20mL), and the mixture was

stirred at room temperature for 18 hours. The mixture was then diluted




R 132 0 ONH HC 25 Table 11 (1 R, 2S) No. R a
Data Yi el d WD 2005/ 105100 PCT/ | B2005/ 001154 92 34

WeBNFROGDBCOD, 400MHz) 6: Quant. 1.45(t, 3H), BCL@g20p5/001154

10

15

20

25

.1H),. 0 CH3 3.30(m 1H), 3.49(m 2H), 3.82(m 1H),
4.04-4.20(m 4H), 5.19(d, , 6.73(d, 1H), &Cl

SR sldniorametRane cicaNasied Withoses i, abid e Aguidous Tayer
&gs %%})ﬁesé\%g {\t&i re-e%gé@a%ﬂ@%idﬂ@rorﬁeﬁtﬁﬁhé %‘hd(ﬁ% comblned
400MHz)

64) 35 1HNVR( CD30D
Soryahia estiacts3waey rdrleﬁl—pvercao@umsulfatg and @/aw(raﬁedwnder

cleguoge o8 e rasiie Waspuebi it chyBlnaggorbony on

1&%@%!% ﬁmkh@orﬁé{ﬁa&% @@tzrﬁ)n%? 0f88 ahmo/iaf96%:0.5
5t009()t310 1 Tﬂhe re@e\mxtdracilony werrgsgpacerltralfd msve@(a?) angd the

Ht)efsu]ue was 03 :ls;)éo'f\]/ed'5 '?!? methcalno]r?SrQ\ES.q-ﬁdro%hporlc acid (1M in diethyl
ether) was added and the solvent was evaporated under reduced
pressure. The residue was then azeotroped with dichloromethane (x3),
diethyl ether (x8) and di-isopropyl ether to afford the title compound as a
white solid in 50% yield, 178mg. 'HNMR(CDCls, 400MHz) &: 1.43(t, 3H),
3.02-3.27(m, 4H), 3.81(m, 1H), 4.08(q, 2H), 4.18(m, 2H), 5.30(d, 1H),
6.69(m, 1H), 6.75(d, 1H), 6.95(m, 1H), 7.28-7.45(m, 5H). MS APCI" m/z
348 [MH]*. Micro analysis found (%); C(59.25), H(6.29), N(3.53);
C19H22CINO3.HCI. requires (%); C(59.38), H(6.03), N(3.64).

Example 33.
(28)-2-[(1R)-(4-chloro-2-ethoxyphenoxy)(phenyl)methylimorpholine
hydrochloride

cl

Chloroethyl chloroformate (0.25mL, 2.28mmol) was added to a solution of
the product of preparation 71 (500mg, 1.14mmol) and Proton s‘.ponge®
(245mg, 1.14mmol) in dichloromethane (20mL), and the mixture was
stirred at room temperature for 18 hours. The mixture was then diluted
with dichloromethane and washed with 5% citric acid. The aqueous layer
was separated, exiracted with dichloromethane and the combined organic
solutions were dried over sodium sulfate and evaporated under reduced
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i The follwing\cangpRunds 0f genanalrformuia shown below were prepared
from the appropriate benzyl protected starting material, using a similar
method to example 33. All compounds display (1 R, 2S) relative
stereochemistry and are represented by Table 11.
R®* 0
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Table 11 (1R, 25)
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5 f determined as follows All of the compounds exhibited a Ki value less

10

than 200 nM at the serotonin transporter and a Ki value less than 200 nM

at the noradrenaline transporter.

Biological Activity

The compounds were tested for biological activity by their ability to

compete with and inhibit the binding of [*H]Nisoxetine to the human

noradrenaline transporter,

[*H|Citalopram to the human serotonin

transporter and [°PH]WIN-35428 to the human dopamine transporter as

15 follows.




i gand concentration and Kd for the batch of nmenbrane
used in 25 assay (typical Kd values: -30nM N soxeti ne,

woanlg1asmal opr am and 15nM W N-35428). (iii) Meabasawes/001154

10

15

20

25

30

Prep Buffer HEPES (20 m\M) HEPES 30 1 conplete
protease inhibitor tablet (?éche) / 50mM pH 7.4 at

rQqom.tenperature, store at Assay Buffer (1.5x assay
d ncé&?—’}rﬁ@@&ﬁﬂé@%/ 105100 PCT/IBZOOS/ 001154 95
HEPEﬁdrﬁgﬁMmbﬁgmdm celis 7(HEI@298 %Blﬁnﬁﬁrﬁﬁé&éﬁ with

store at 4C Sunmary of Assay gar aneters
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bona TESEOtehIANED (o peRaie Baskpaliet, Al uate butured
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I ncubation tine 7 (h l'e 37
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fr ee defisl) calQells1R@ré hardbSBHO! fétﬁ'b? céﬁl‘i':ﬂ?g?éﬂﬂn any re-

sodi um bi car bonat e sol uti on. e bi phasi ¢ sof uti on

was sSuspeadedinl ieoevldamembyane prepthuffero The sellispispension
was then homogenized, large particulate matter removed by low
speed centrifugation and the supernatant re-centrifuged (35,000 x g,
30 minutes at 4°C). The pelleted membranes were re-suspended in
membrane prep buffer, protein concentrations measured (Sigma

protein kit) and the membrane suspension stored frozen in aliquots.

(i) Determination of inhibitor potency

Prior to assay, membranes containing the respective human
transporter protein were pre-coupled to the appropriate scintillation-
proximity assay (SPA) bead, i.e., PVT WGA SPA beads (Amersham)
for hNET and hDAT and YSi WGA SPA beads (Amersham) for
hSERT, so as to minimise ligand depletion and maximise the assay
window for the corresponding [°H] ligand. SPA beads re-suspended
(~50mg/ml) in assay buffer (1 .Sx) were pre-coupled with membranes
(typically 5-40ug membrane per mg of bead) by incubating with
gentle shaking for 2 hours at 4°C. After coupling, the
beads/membranes were collected by centrifugation and washed and
re-suspended in assay buffer (1.5x) with gentle stirring at the
required concentration for the assay (typically 5-40mg beads/ml).
Also prior to assay, each [°H] ligand was diluted in assay buffer:(1 .5x)
to give a stock concentration of 3x the final assay concentration
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20 O -) byCr@onglativeTiaEMEZImUM (compound vehicle only) and m|n|mum
(complete inhibition by standard inhibitor) responses). The Ki value
was derived for each compound by conversion of the 1C5o value using
the Cheng-Prusoff equation and the experimentally measured free
ligand concentration and Kd for the batch of membrane used in

25 assay (typical Kd values: ~30nM Nisoxetine, ~8nM Citalopram and

~15nM WIN-35428).

(i) Membrane Prep Buifer
HEPES (20 mM) HEPES
30 1 complete protease inhibitor tablet (Roche) / 50ml
pH 7.4 at room temperature, store at 4°C

Assay Buffer (1.5x assay concentration)
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wth 4.14 g (15.1 mmol ) of (S)-2-(nethoxy-
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tert-butyl ester and 40 mMl dry THE (tetrahydrofuran).
The m xture was cooled to -78& C, and 30 mMm 1 WO
2005/%&%@@%8%05/ 0011 97 M (30 nmol)

3-flu nesi um brom de was added slowy. The
m Xt uNgCefsdhiywed to stir at -78 C for 30 min, and
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of 0.5 M (7.5 mmol) zinc borohydride

(Zn(BH4) 2) sol ution in THE and the resulting
m xture was stirred for F}%macr@@he reacti on was
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chloride. The reaction mxture was alJ]lowed to warmto
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The resulting crude material was partitioned 25 o)

b : mat er and di chi oronet hane. The di chl or onet lmn OH
| ayer mas + KBr + BusNCl + TEMPO + NaOCl —— z
\ CH,Clo N/ 2
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A 500 ml flask was charged with 5.0 g (23 mmol) of (S)-2-hydroxymethyi-
morpholine-4-carboxylic acid tert-butyl ester (1) (Beard Research), 0.219 g
KBr (1.84 mmol), 0.3518 g (1.27 mmol) BusNClI, 54 mg (0.35 mmol)

- TEMPO (2,2,6,6-tetramethyl-1-piperidinyloxy free radical),-150 mi

dichloromethane, and 50 ml 1M sodium bicarbonate solution. The
biphasic solution was stirred and cooled in a 0 °C bath. To this biphasic
solution was added dropwise a mixture of 50 ml 10% sodium hypochlorite,
50 ml saturated NaCl solution, and 25 ml 1M sodium bicarbonate over
about 45 minutes. The solution was stirred overnight. The layers were
separated, and the aqueous layer was washed with dichloromethane. The
aqueous layer was then acidified (with concentrated HCI) slowly to a pH of
2. The aqueous layer was extracted twice with dichloromethane, and the
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was diluted with dichloromethane, washed three times with water, once
with saturated aqueous NH,4ClI, and then once with brine. The
dichloromethane layers were dried over sodium sulfate. The drying agent
was removed by filtration, and the solvent was removed under reduced
pressure. The crude material was purified by column chromatography
using 1:1 hexanes/ ethyl acetate as the eluent. This procedure provided
1.08 g (3.94 mmol) (S)-2-(methoxy-methyl-carbamoyl)-morpholine-4-
carboxylic acid fert-butyl ester 3 as a clear oil.

[o\)k \OMe Mg~ HE
T gh __THF [
N CL N
Boc Boc

A 250 ml flask was charged with 4.14 g (15.1 mmol) of (S)-2-(methoxy-
methyl-carbamoyl)-morpholine-4-carboxylic acid tert-butyl ester and 40 ml
dry THF (tetrahydrofuran). The mixture was cooled to -78 °C, and 30 ml 1
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MgSO.. The drying agent was removed by filtration, and the
dichloromethane was removed under reduced pressure. The resulting
crude oil was purified by column chromatography using a 4:1 mixture of

25% dichloromethane-hexanes/ ethyl acetate. This procedure provided
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56 (25)-2-[(1
S)-(2-Chl oro-4-fluorophenoxy)-mtolyl-nethyl]

wounoEhosiome hydrochloride 57 (2S5)-2-[(1 PCT/IB2005/001154

S) - (4- Fl uor o- 2- met hoxy phenoxy) mtol yl - et hyl ]
nmor phol i ne hydrochl ori de 8g(25)-2-[(1

1188 T e A iy

ﬁ)erphoﬁm-@lmarbof(ylmm trbbuty) ester 6l ad a wHitey$dlid.
nmor phol i ne hydrochl ori de 60

(2S)-2-[(1S)-(2-Chl oro-6-fl uorophenoxy)

(3-fluorophenyl) methyl] norpholine: hydrochl oride 61C|
(25)GH[ (1 S)-(4-Chloro-2-net hoxyphenoxy)

( 3: met hoxyphenyl ngret hyd] norpholine hydrochloride V\Q)

0011 0 29) - 2- | 1
_f oxy- 4 Mheﬁoé@) %Soprrrgt;hgxym yl() [ U/LQ
°82 (:Iﬁn;

rpholine hydrochloride 63 (25)-2-[(1
g)e éé‘él.l]lla%}% uor op§8ﬁﬁﬁ{5%8ﬁ ﬂo?%ﬁﬂﬂéﬁi%ﬁzﬁé ﬁii/.)r(]s-ﬂuoro-

ro- 4- f | uor ophenoxy) - ( 3- net hoxyphenyl )
m?envlwwdmmmé%m?r ling-4-@arbozylid dcid tert-butyl ester]5

FI uor ophen 4, 6- trlfluorophenoxy)
apeptfomi faluenelr dotthe soluionsray adied 5A8 1l (5.14 mmol) 2-

oA At A BB ISR Ypr bl Bhdsrine. Thie

fixtube Wéé%dﬁ?&fm/éb CAbhth, 1‘ahél g@”ﬁl ég Zgﬁ?(gffiﬁopropyl

met hyl ] nor phol i ne hydrochl ori
grodicarhaxytate :{Dh@}w&g plddadsiowly 3 Tinet moonynerwag l)lowed to

Wﬁ&wg}i@f rot)? Fﬂﬂ’%‘?’é %8%@8%5!3@%@@(&99)meltlng of the ice).
(rﬁefmtxhﬂé)&ﬁé? Bﬁﬂréd Gﬁﬁlﬁ}‘lb]ch'ifﬁf QIEB vJ%%%CHd’th%F biefectatfle

28 2- Br ono- | uor op enox
lammematsvgmhuy rr]wertohqenm waerémoavext bhdei welucad

E’ies‘)fﬁ”u% %%dzﬁi?e{qﬂf@@or oﬂ%?jq V‘?P& pified,dirently ysiag column

bMﬂirﬁé@@éphiﬁanJ 8:1 A8Xared/Ekhyl Acetate as the eluent. This

| or 0- 4-f1 uor ophenoxy) or ophenyl) nethyl ]
mqmbnre pEOYigied S5minag |0i16 (23%2([2‘@}(2-@!@Imro-4-fluorophenoxy)

R B L AR BB b SRR esten as o

arf2- Chl or o- 4-f | uor ophenoxy) (4-fl uorophenyl) methyl]
nor phoI ine hydrochloride 75 (25)-2-[(1

S) - (@ I?Jphenyl) (2- met hoxy- 4- et hyl phen&l F
net hyl rphol i ne hydrochloride 76 (2S)-2-

pHol Lne hydro*chl diClde 7 [(1 ogs

¢ @ p- 4- chl or ophenoxy) %‘Zh%inl or ophenyd §
e hydrochloride 78 2-[(1 S)-(3~Rf"uor oy

)Q migr phol i n-2-yl] nethoxy] benzonitciHe 7 F

hydrochloride 79 (25)-2-[(1

S) - (3- Fl uor ophenyl ) ( 2- net hoxy 4- met hyl phenoxy) - net hyl ]

ISR IR 208 IR SEIPEER ! oo
ﬂeordphneaoay)e(&ﬂuhmrophenyl)méthyl] nﬁbrﬁhohné}mrboxﬂ& éaldH@rt-
%I gst%r% wgs Eﬁé’rge%i%%&mll dic Cl%trgmgthane and 1.55 ml (3.1
mmol) 2 M HCI in diethyl ether. The flask was capped and stirred .
overnight. The solvent was then removed under reduced pressure Iéaving
308 mg (0.82 mmol) of the hydrochloride salt 7 ((2S)-2-[(1S)-(2-chloro-4-
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S) - (

0O =NI C5Boc HN + H2 The (29-2-[(1
3-chl oro- 2-fl uor o- phenoxy) - phenyl - net hyl ] - nor phol i

woeoosrosmboxyl i ¢ acid tert-butyl ester was preparas2005001154
a manner anal ogous to that used in the preparation of

(23)

Qe B Y

2-[(1 S)-(2-chl oro-4- flﬁrophenoxy) (3-

iRl MisocnBiiByag o

Ofeleushisglid’ | (29)-2-[(1 S)-(3-chl oro-2- .
f T uor o- phenoxy) - phenyl - et hyl ] - nor phol i ne- 4- car boxylic
acid tert-butyl WO 20095x:06pkes 3879 | B2005/ 001154 101

GThR coltlingrer EoPES 38 15 38 g 2 atndf analogous to

5 tfnef

éWﬂﬁé@lQ%ﬂﬁe é‘@ﬂnﬁo(ﬂ&@f Edampiéel agd. The- ice bath
renoved e reaction mxture was stirred at

roomterrperature for 1 hour. The sol vent and aci d

Zfﬁﬁ'

Fenovetd—urder—educed Pt Fo—5—the—+estdtal
was added 15 m H20 and 1 mﬂb%uz The bi pha3| c

he

@SI-FQV-a (Mdﬁ‘l&‘b‘ mé‘tH&kyt:HBﬁoﬂWbﬂ%ng oy e’gwoﬁ-dﬁbﬁn‘é‘ &chloride

ue of e m Xture was to 13

&39I
Xxtn

(DQJ—I—

ng fsy-2if1 Ski@l,‘i I|ﬂlhdﬂéph@ﬁbxy)'(?hﬂhor@ﬂuﬁﬂ)m&hm]‘m&ﬁhcmﬁé hydrochloride
acted using 15 CH2Cl 2. The organic phase was

weon

ol e

ed \(a&)ﬁ [0o)-(a- Mmmaﬂnuetmﬂnf@dowmnmmanormne hydrochloride

r4'a\

i d - 1S 2- Bhleria SZthlom%?r)oxy() §5u0@ph elliniectllwl;l]‘?norphohne hydrochiloride

SE [31 ?j-(é—n{FF]hBWJQ’-gsé{thBF%MHhYdHddheﬁ%Lrﬁle\fhyl] rﬁbYBhBhHé' Hydrochioride

as an

2R PR ZMelhB QL LmBinG PRy L FIBGTSpeRR] Mathylil nﬁ@F & hydrochloride
was then dissolved in 5 nl acetone. The resulting

t | (B3)-2§15) 441 Gbidrot flumropberiony) (3ehiowphengiimetiyyl](norghbline hydrochloride

fumpricacid-in 30 i acetone_and stirred 15 _at

qﬂ(/):')fl‘jf’\'ﬁ
508
W

N (g%)n%%}sch(ﬁrpgloroﬂg Wﬁihp@pb@n@a)grfpa@@he@ylmw] |n'y>rphol|ne hydrochloride

a(g? OWS 14 F oF ‘-‘%Met?m&dphei;%l aé@-?iluol r?ﬁﬁégﬂm?gryp morpholine hydrochloride |

A I[ -"  morphollihehydrochloride

)48 323)#1!—[01!8)—(26!‘\IbnoeﬂBadlﬂl.impbEr;o)(y)pﬂqf&m;dphwt)rhgth)}l]-morphollne hydrochloride
rpholine fumarate salt 20 Fxanples 81-102 The
d#¥ounds 625)2XESyEEuTaRhens)-areliexyrmgByll morhofa hsFochloride
a%! G(gg)l?lé;-[u S)-(2-Fluoro-6-methoxyphenoxy)(3-fluorophenyl)methyt] morpholine hydrochloride
51 | (25)-2-[(1S)-(3-Fluorophenyl)-(2-methoxy-5-methyiphenoxy)methyl] morpholine hydrochloride
52 | (28)-2-[(1S)-(3-Chlorophenyl) (4-fluora-2-methoxyphenoxy) methyl] morpholine hydrochloride
53| (2S)-2-[(1S)-(2-Chloro-5-fluorophenoxy) (3-chlorophenyl) methyl] morpholine hydrochloride
54 (2S)-2-[(1S)-(4-Chloro-2-methoxy phenoxy)-m-tolyl-methyl] morpholine hydr.ochloride,
. 55 {25)-2-[(1S)-(2-Methoxy-4-methyl phenoxy)-m-tolyl-methyl] morpholine hydrochioride
56 (2S)-2-[(1S)-(2-Chloro-4-fluorophenoxy)-m-tolyl-methyi] morpholine hydrochloride
57 (2S)-2-[(1 S)-(4~Fluoro-2-methoxy phenoxy)-m-tolyl-methyl] morpholine hydrochloride
58 (2S)-2-[(1S)-(2,4-Dimethoxy phenoxy)-m-tolyl-methyl] morpholine hydrochloride
59 (2S)-2-[(1S)-(2-Chloro-5-fluorophenoxy)-m-tolyl-methyl] morpholine hydrochloride
60| (2S)-2-[(1S)-(2-Chloro-6-fluorophenoxy) (3-fluorophenyl) methyl] morpholine hydrochloride
61 (2S)-2-[(1S)-(4-Chloro-2-methoxyphenoxy) (3-methoxyphenyl) methyl} morpholine
hydrochloride
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the synthesis of the conmpound of Exanple 80. Ex.

Conmpound No. - 81 (295)-2-[(1
weRe(s2031Di chl or ophenoxy) phenyl et hyl ] nor phol Pa&1B2005/001154

fur

narate 82 (25)-2-[(1

S) - (3- Chl or 0- 2- et hyl phenox henyl met hyl ] nor phol i ne
Yol

Q9D [ HCN 2 L (1
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%n OXy %(2(3%1'2%(‘192 4B LAHY-2Im xfiﬁh@héxvﬁ(ﬂnwmfx%h%n%ethyﬂ morpholine

- Chl or 0- 2- f | upiregplegidoXy) phenyl
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Bi 2-[(08)p(B-@hlores-flutizphatexy)q 3-niekskyphenyl) Inethyl] morpholine hydrochloride
Phenvl - (3. 4. 6-trichloro-2-nethoxyphenoxy) nethyl]

o0

NI

86)-2-H{&S) (@1Reerea-#-fluggphendy). (3-nethpxyphenyl) methyl] morpholine hydrochloride

ot

3-Chloro ﬁ_ég:gt_hnvu B enoxx)—phepvl et vl 1

RN KEtkioieRbome) (riuesy-ftetsymbens ¥ 2Bi04) pyaelge hydrochloride

JZé n??s»z‘ns))‘(? Chlbro ﬂ ﬂer JOX 11 BRiSFopnen }(@w@"? phﬁﬁﬁé( Wydrochlonde

fu rate

%Sm aN®):- (J—OKBFd@?h)éthBJ@@ﬁéHbW) (@mylbheﬁﬂ rgthyl] morpholine hydrochloride
phol i ne funmarate 95 (2S)-2-]

I
£y4

Pe@8p2-k(l @)F(@-}ﬂhl@ﬂy‘l tivoyopbhraxy) (4-ﬂmrbghepylmetpﬁbhq>rnt@hne hydrochloride

funhrate 96 (2S)- [(1 SY-(2-Chlorg-4

pﬁ% {%) %ﬁ)ﬁ?hﬁ@pmﬁ){%@eth% rg?tgylphg?oyyégfth [ pprpholine hydrochioride

5

Dhoﬂl 'é-g’l %j JZf C'Hh_sto ?’mé)ééb 5@9))54 Izﬂi'erWényl) fﬁbfﬁ%] rhorphollne hydrochloride
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PTEENVA- 1 SH-(Z BRoniotd-eHdrephe K bropRryly miethifPmiBipA6iinB Bydrochloride

fflumprate 99 (28) 2- [(1% (2- Met hoxy-4-trifluoronethy

DI&

ﬁoxy)2 ot FiuorepHenyl] [(28-npibbina2yif methoxyt enzdr@tie hydrochloride
- 2-1(1 QN-(4-Chlaro-2-nmethoxy phenoxy) (3-chioro

rPﬁ@

1&&@-2{[@5%&6!@@9%@ mgth?xyﬁa'pgmépheg@q)' @Q@?I]ﬂprmoine hydrochloride |

et
S) -
nor

pho
-1

2 f"hl oraoanhao LD ot lbhasy
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hyl] norpholine fumarate 1 22 (2S)-2-[(1

(2-Chloro-4-fl uoropheg%pqﬂég ochl orophenyl) nethyl ]
phol i ne fumarate Exan'pl e 03 (28) 2-[(1
2 h me i

l'ine funarate 0 (O N l c“ To a solution o{
odopyrldlne (6.73 g, : in THE
Cl Cl
Xj 0°C toRT j@ HOJV\n‘OH
. 1 : J\/Y
TFA/ CHgClg kY '[ :) Acetone \)\@
[Boc [ E

The (28) -2-[(1S)~(3-chloro-2-fluoro-phenoxy)- phenyl methyl]-morpholine-

4-carboxylic acid tert-butyl ester was prepared in a manner analogous to
that used in the preparation of (2S)-2-[(1S)-(2-chioro-4-fluorophenoxy)-(3-
fluorophenyl)methyl] morpholine-4-carboxylic acid tert-butyl ester in the
10 synthesis of the compound of Example 37. (2S)-2-[(1S)-(3-Ch|oro-é—
fluoro-phenoxy)-phenyl-methyl]-morpholine-4-carboxylic acid tert-butyl



(tetrahydrofuran) (150 m) was added a 2. OM sol ution
of ethyl magnesium chloride in THE (15.9 m, 31.9

wonnisjioewer 15 m nutes. The sol ution was stir PeWIB1005/001154
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roomtenperature for 30 mnutes. This m xture was
added 10 dropw se over 60 nwwut es to a cold (-40C
bat h) solutigon of tert-buty

zs;qrrf@t%gyt B B ool i
tépe?r gné- :ﬂﬁggﬂr%orc%ﬁoetlc -Q&Tddrgi*gﬁ)%ﬁs ‘é@ﬁe ! ieS€e EQFMSP

m nutes at Saturate agueous
(rétdvet) amd shearkbotion onikhure svdsdstirrdduai mom téraperabhirg for 1

TRl B 08 03 b8 B, To
‘(iq%g&é nﬁsjdlaqiﬁ\haé‘@adéﬁq Bl %@@rﬁﬁiyhﬂgﬂg ch%{umé%

e organic |layer was drie
fmixture evhsashinkeny aaditheaqueaus ayer edleciddp ridesph yaluphef

gﬁ%{n‘%f“@ra“?vf’% Siluniendy gl n KEETEREHRRE The
uteohgtpHasé%@s Exttaéd A5ty hil @Irlwyl Tner it phade

20 carboxylate as a white solid (4. . NVR (400
Was washe®RORA(MDH:© aphdiied oyec Naz$p4 2 T@e(wen_t wW3s

feg'so(/dg qq];r red%ecéorggwre gr?ofd;zlngla,ﬁ) g ?1 éﬁl(rﬁ%fl)((gg -2-

:
190 ol e Bty o o ot ot

e (%7) 2[(1%5)43-chioroi2-fluarorphenaxyj-phenyl-methyllmerphsline

;\%? Aﬁg%d&*%‘j %d ml ajcaw%gfhézl(eghz’tr}g‘so]mt:fgn wés |a)dded toa

hwmtldrﬁbﬂ g (1.24 mmol) fumaric acid in 30 m! acetone and stlrred
(2S)-2-(pyridin-2-yl carbonyl)norpholine-4 5
creesiesmperaiire. A white presipjtata@iesyaliy appgawd. aHee

r8F bﬂ eny% cél(l)%ctéd %X)flltiatiqn, washe tlwyﬁolu[r { DS \Qnth 5 fnl of

Iaielene and dned under vacuum for at Ieast 24 hours to give 0.46 g 1 .05
nmet hox

B b B

HE (20 n1) The m xture
Q?ﬁa t
'Jpl rre er réelt%%zgltjrrrosphere of H2 (50 psi) for 16

hour s then filtered 1CEdeplesr8:1em02at ed under reduced

d b el

CHiS RRrGigueR o1 dDtaTRgS e F0Bcuer8 madiens 4 tradodt apaloggus
I oﬁ?p%)

%bqn!;g?ggl(’%r(s Lsyﬁjtglér? 2-yl) ur?e%ﬁ%)l(a] rrgre psh%l i ne-4-

carboxylate as a white solid (4.1 g). 1H NWR (400 Mz,

13=1 1.7, 3.0 H,

81 |(2S)-2-[(1S)-(2,3-Dichlorophenoxy)phenylmethyl] morpholine fumarate

82 |(25)-2-[(1S)-(3-Chloro-2-methylphenoxy)phenylmethyl] morpholine fumarate

83 [(25)-2-[(18)-(2-Chloro-3,5-difluorophenoxy)phenyl methyljmorpholine fumarate

84 [(28)-2-{(18)-(5-Chloro-2-methoxyphenoxy)phenyimethyllmorpholine fumarate

85 |(25)-2-[(18)-(Pentafluorophenyloxy) (phenyl) methyl] morpholine fumarate

86 |(2S5)-2-[(1S)-Phenyl-(2,4,6-trifluorophenoxy) methyl] morpholine fumarate

87 [(28)-2-[(18)-(2-Chloro-5-methylphenoxy) phenyl methyl] morpholine fumarate

88 |(2S)-2-{(1S)-(2-Chloro-5-trifluoromethyl phenoxy) phenyl methyl] morpholine fumarate
89 |[(2S)-2-[(1S)-(2,5-Dichloro phenoxy) phenyl methyl] morpholine fumarate

90 |(2S)-2-[(18)-(3-Chloro-2-fluorophenoxy) phenyl methyl] morpholine fumarate’

91 |[(28)-2-[(1S)-Phenyl-(3,4,6-trichloro-2-methoxyphenoxy) methyl] morpholine fumarate
92 |(2S)-2-[(1S)-(3-Chloro-2-methoxy phenoxy) phenyl methyl] morpholine fumarate




15 J=10.5, 5.9, 2.5 Hz, 1 H 3.8 (m 2 H 3.9 (dt,
J=13.2, 2.1 Hz, 1 H 4.7 (d, J=5.8 Hz, 1 H 7.3 (ddd,
wO0=2005605409, 1.2 Hz, 1 H 7.5 (d, J=7.9 Hz, 1 PETABRI05/001154
(td, J=7.7, 1.8 Hz, 1 H 8.5 (dt, J=4.9, 0.9 Hz, 1 H).
I\/S(APCI) 295 1 (Mr1). 0 qoé) CON"" Ni Boc 20

10

15

20

1?3
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b 95(
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2l i Moot ”f"i‘tﬁ?}““r‘ﬁ‘w Phepgy) Bgnxlqnethyl] mqgpholine fumarate

il 6Q

29)-21E5)<4-ChiprocR-metppxyipperiaxy) (3-chipraphenylmejityll gterrhpline fumarate

5 _atd)u

(28) 2 (BB ChisrodhdrR-ro&thory)i-metsyl plokthexl) amethyl] merpholine fumarate

02

o4

B82S EB bR 4-TeropRERdk) (R aRIbFopriehyl] FREHyItOIBRoIRg fumarate
BrA—ereheh—t f-frat Fhe—+ayers—were—separated—————

and
The
dr| e

- car
ppm

J=11.

1H
7.4
1.0

I auur ti U'II(J.I rnrrrut C rrc 1 ayt:l o V

t he agueous was extracted with CH2ClI2 (100 m).
conbi ned organi c | ays&wmpEre®3 Washed with brine,
d over Na2804 and tr:‘oncentrat ed to an I0|I vvljwi ch

boxyl ate (5.0 Q).
1.4 (s, 9 H 3.0 (s,
6, 2.9 Hz, 1 H 3.
3.9 (m 1H)40
(ddd, J=7.6, 91

L1 H 7.6
Hz, 1 H 7.9 (td, °§18II:|)|21
JEal agsolution om-&)dﬂ!pyrldlﬂe) (6 g BZe)memd.in (k1) .  1-10

(teqrahydrcg?uran)%% mﬁj\GNas added a 2.0M solution of ethylmagnesium

chloride in THF (15.9 mi, 31.9 mmol) over 15 minutes. The solution was

stirred at room temperature for 30 minutes. This mixture was added

drop

wise over 60 minutes to a cold (-40°C bath) solution of tert-butyl (2S)-

2-{[methoxy(methyl)amino]carbonyl}morpholine-4-carboxylate in THF (100

ml).

The mixture Was stirred an additional 30 minutes at —40°C.

Saturated aqueous NH,CI (150 ml) was added to the cold solution, the

cold

bath removed and the reaction warmed to room temperature. The

layers were separated and the organic layer was washed with saturated

. aqueous NaHCOj3 (100 ml). The organic layer was dried over NazSOy,,

filtered and concentrated under reduced pressure. The residue was

purif

ied by silica gel chromatography eluting with 20-50% EtOAc in

hexanes to provide tert-butyl (2S)-2-(pyridin-2-ylcarbonyl)morpholine-4-

carb

oxylate as a white solid (4.38 g). 'H NMR (400 MHz,

CHLOROFORM-D) & ppm 1.4 (s, 9 H) 2.9 (bs, 1 H) 3.1 (ddd, J=13.4, 10.9,
3.5 Hz, 1 H) 3.7 (td, J=11.2, 2.9 Hz, 1 H) 3.9 (d, J=11.4 Hz, 1 H) 4.1 (d,
J=11.3 Hz, 1 H) 4.5 (d, J=12.6 Hz, 1 H) 5.4 (d, J=7.7 Hz, 1 H) 7.5 (ddd,




Tert-butyl (25)-2-[(1
R) - [ (et hyl sul f onyl ) oxy] (pyri di n- 2-

we@hyosakupb | nor phol i ne- 4- carboxyl ate (0.375 g, RCO/IB2005/001154
mol ), 4-chl oro-2- nethoxyphenol (0.216 g, 1.35 mmol),
K2C03 (0.56 g, 4.0 mmol ) ang3dtert 15 butanol (0.10 m,

- ' 272,01, m )d, 9. dHat e
glaﬁgag%ch.nggqggbﬁgggs{w.roi g4 1(Hpsn d af edH)

additi onal
8.7 (d, akd- RHzp1 h)x \WMSEARC! @9310MgJ). K2003 (0.56 Q)
and tert-butanol (0.20 m) wgre added. The m xture was
heat ed for another 24 hro(48 hoyrs total) then cool ed
to roomtenperature a Yltgred, Silica gel
chromat ography el utingly th 18, 58% Et OAc in 20 hexanes
to provided tert-butyl (¥S)-2-[{1 S)-(4-chloro-2-
met hoxyphenoxy) (pyri di n-Bog/| ) met hyl ] nor phol i ne- 4- car bo
L T line-4-
B PR by PSPt Mmoo 2 1y
5 tatjoxyldie (4.3 g,=15 mnTol}HCOHP.8089) and glichlerol Shid;)-2H)
. 9 : =1 1.5 e : 4. 1 H 6.6
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-G (1 B- iani eniudr 1) (0td33
A R W= DN O S
2oatines risopeipyil Bzobsl (BA) 30 miband THFH20 ml)o TNpe fbgtpre

To a solutign of tert- -2 - (A=
Y et Sash ik 5% pRPERHRIE ) e BDIsDIfoh ) it ey Piferga
10 BHPEShdehirdtel dndedredlicstpressune CikeIrésiduentas pasfied by
added 2. OM HCl in diethyl ether %2.0 , .5 4.0 ).
H;ib:ageamr@mamrgphy elaiting witho#fin” %E&Eémm B%%fr‘ggg? h
then . Gco tr r
RtEvige BB BS R ey B R R E R iy et eing e
Ao/ 14te0adh WhifBhevlidr@angt "H BYWR (466 Mz, METHANOL-D4)

Na2SO4i filtered and trated und duced
o PR 4. (5T9 6 2:8i(B0 2 Had. Ailtdodr Ud 30 Hpal 133 fddsh

treat i 22 [ e 1 L ] :

15 ohits. 5 ¥ned Br L 8 ML TG S8 A FHE I AT
f 5.8 HATINM} B (daein JSPBG 818, Mad &t dride7?.5r(eduee® Hz, 1 H) 7.8
pressure. he resi due was suspendedg{an@ﬁ%gi I1e
(0, 7.7, Warhiad Hd 8:%fdiud=4-Red-9 ol Eo- 99.
Eﬁé{ﬁ_@rature. The resulting solid was filtered and

d wth cold acetonitrile to provide (2S)-2-[(1
S)-(4-chloro-2 15 Q/
met hoxyphenoxy) (pyri di n- 2-yl n&%wyl ] mor phol i ne as the
fumaric acid salt H

SAs

s =

l;oc )

20 ' To a cold (-10°C) solution of triethylémine (2.4 ml, 17.3 mmol) and tert-
butyl (2S)-2-{(1 R)-hydroxy(pyridin-2-yl)methyljmorpholine-4-carboxylate
(4.0 g, 14 mmol) in CH.Cl, (140 ml) was added a solution of
methanesulfonyl chloride (1.22 ml, 15.6 mmol) in CHzCl> (10 ml). The
mixiure was allowed to warm to room temperature and then stirred until no

25 starting alcohol remained by thin-layer chromatography. Water (100 mi)
was added and the mixture was stirred rapidly for 1 minute at which time -
saturated aqueous NaHCO; (5 ml) was added and the mixture stirred for



(0.160 g). 1H NMR (400 MHz, METHANOL-D4) 8 ppm 3.1
(td, J=12.4, 3.8 Hz, 1 H 3.2 (m 1H 3.2 (m 2 H

waQ0 2005(w510d H) 4.0 (ddd, J=12.7, 4.0, 1.1 Hz, RCHIB202001154
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(dt, J=8.8, 4.5 Hz, 1H)53(d J44Hz, 1H 6.6
(dd, J=9.1, 2.9 Hz, 1 H) 6.6p4s, 6.7 (m 1 H

ook i Yool ALerAAR 1 by e

1. &kirdeted \]Vlthl)Cl‘ggdg (‘FUUimI)J TheSombified Or@anié laybréiverdS
(APCl) 335.1 (M+l). anpl es 104-106 The conpounds of

Exsagiiacswith pringsdiied @vmuaﬁ@z; angwensentiateddg @msoil which

(%ﬁ@yﬁg@fﬂﬁ\ﬁo@%ﬂ&?%fg}#@sﬁ JEEgPl e 103
2 [““E“WMVWWUWW')%%WMbMo].nempmbnﬁa@ 509

funmari c- aci

2odd/f‘iM81(d@0FMhin ME(T N@Li@ﬁ) 3 mm 1(44(8( QiL“J) 30[(g.12 H) 3.1
U5t TSI 500 8420 Bz BB Bk 2 9! Al ! H)

1@9((3‘5)1 Ry #04m, 1 H) 5.6 (d, J-50Hz 1 H)74(ddd J—76 49,11
S) 20h|oro4f|uorophenox yri |n2yI?_| wgm)r
oo i 7908 0 m) 1 P8 1, A7, 18 bz, 1 H) 6.6 (dla

S) o 2- yI)rrethyI]rmr
ph%%%ehk Ughr atz’gF "@xﬁ%@%%@% nglg

R) - (4- chl or 0- 2- net hoxyphengX< Lpkeyl ) net hyl |

nor phol i ne  hydrochl oride OH O N 5 Boo
Tert-butyl (2S)-2-benzoyl norgghO®'ne- 4- car boxyl ate (1.4
g, 4.8 mol) was dissol ywed Xn Kt OH (50 nl) and cool ed
in an ice bath. ThenNﬁ Y(01¥y, 10.8 mmol) was
added in one portion and stirr he m xture at OC for
30 mnutes then quenche&l wi th saturated agueous NHAC
(50 m). The 10 mixture ®a% stirred for 5 ninutes then

WeT éfedutyd (2SPE4[(1¢?7F{QhétHw§Jlfoﬁgk}oxy](r?mdrrﬁﬂvas t hen

extractedt ree.tines wth di et hyl et her. The

cotmetbullmoghalinerdparoxyiate (4875 @, dvemmal.gbghioro-2-
f1 B, (?%P EHOIAQ%ESGQ‘ 2@?5 Fﬁ@@dRECbe%%%dg R G A6 and tert-

provi

[ Fbtdagay(ommnyl ).0ehiml)| erer gombined-id tolaehe X10 adleand Heated
tert - but

| (oS0 16 ARy Phowgs jasiigna) rrehipreoR meihexyRlianck 0.408 o).
| KB, ?D 58 g} ah@ltbR:-but&hdl (6120 ml) were added. The mixture was

heated for another 24 hr (48 hours total) then cooled to room temperature
and filtered. Silica gel chromatography eluting with 15-50% EtOAc in
hexanes to provided tert-butyl (2S)-2-[(1S)-(4-chloro-2-
methoxyphenoxy)(pyridin-2-yl)methyljmorpholine-4-carboxylate as an oil

- (0.245 g). 'H NMR (400 MHz, CHLOROFORM-D) 3 ppm i.4 (s,9H)3.0
(t, J=12.4 Hz, 1 H) 3.5 (t, J=11.7 Hz, 1 H) 3.8 (d, J=15.5 Hz, 5 H) 3.9 (d,
J=11.5Hz, 2 H) 5.2 (d, J=4.4 Hz, 1 H) 6.6 (d, J=8.7 Hz, 1 H) 6.7 (m, 1 H)
6.8(s,1H)7.2(m,1H)7.5(d, J=7.9Hz, 1 H) 7.6 (t, /=7.1 Hz, 1 H) 8.6 (d,
J=5.0 Hz, 1 H). MS(APCI) 435.1 (M+1). ‘



wonrewmi0sioove (1.4 g,
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OCOa N Boc Tert-butyl

(2S) - 2-[ hydr oxy(phenyl ) net hyl ] nor phol i ne- 4- car boxyl at e
4.8 mmol ) was conbi ned w POT/IB2005/001154
tri phenyl phosphine (3.3 g, 12 20 mmol ) and

4- chl or o- 2- met hoxyphenol (3.0 g, 19 nmmol) in 45 ni
toluene and cooled in an i bat h

Di i sopropyl azodi car boxyl at 3 ', 12 rnnol) was
added dropw se and then the @ re was warmed slowy
to room tenperature and stQrre&d for 18 hours. The

m xture was concentrati&m 05/ 105100

PCT/ 1 B2005/ 001154 107} under edliced pressure and the
resi due purified by siNya geNNZchronat ography el uting
wi th 5% 30% Et CAc i n heXanes, provi ding tent= butyl

('F§)ahﬁlixt§c§9 of férlcﬁ%tgf (%Sitérﬁtlgg-@/- EY) ( phenyl) met hyl ]

I ne- e an ut yl
(ﬂﬁ)hcﬁcybh&hokﬁ(mhldm-a 32)rﬁethyl]morphohne—4-carboxylate (0.228 g,

LAl G e T i 1
betm Tﬁ@ {1%[2 étﬁ're%l ggl;ngtﬁmperature f%rr LSht en

thoxy ienoxy ) net hy I ne-4-c oxyl ate
f conoembaied mad(atlréhiuged:préssmel Theaesidiueswhsy partltnned

rhetisesziy e habRCliBimlsnd Cigchie iber 1oS budani

808P RIS P st ysp aéon,

FQ))Fe(ssucehI ‘®he rasidue was dlssolved in IPA (3 ml) and treated with 0.2M

BB O T
p@ﬁﬁer&tdr@fc? 1 Bl)rnlﬁuﬁas(tﬁbn l:onb&n’@atéd(drﬁer t&ddcd gﬁeséu re.

m , 6.
H)' he resuglue v@as—puspe(m ed,in métmltm 10 mg) t(wagn@fhto 5ef|ng then

\CAOES 3t o FORTBYSHAS R fd b washe

nRAtAfteld Béetonitrile to provide (2S)-2-[(1S)-(4-chloro-2-
methoxyphenoxy)(pyridin-2-yl)methyllmorpholine as the fumaric acid salt
(0.160 g). 'H NMR (400 MHz, METHANOL-D4) & ppm 3.1 (id, J=12.4, 3.8
Hz, 1 H) 8.2 (m, 1 H) 3.2 (m, 2 H) 3.7 (m, 4 H) 4.0 (ddd, J=12.7, 4.0, 1.1
Hz, 1 H) 4.2 (dt, J=8.8, 4.5 Hz, 1 H) 5.3 (d, J=4.4 Hz, 1 H) 6.6 (dd, J=9.1,
2.9Hz,1H) 6.6 (s,2H)6.7 (m, 1H)6.9(d, /=2.8 Hz, 1 H) 7.3 (ddd,
J=7.6, 4.9, 1.1 Hz, 1 H) 7.5 (dt, J=7.9, 0.9 Hz, 1 H) 7.8 (id, J=7.7, 1.9 Hz,
1 H) 8.5 (ddd, J=4.9, 1.7, 0.9 Hz, 1 H). MS (APCI) 335.1 (M+1).

Examples 104-106
The compounds of Examples 104-106 were made in a manner analogous
to the synthesis of the compound of Example 103 ((2S)-2-[(1S)-(4-chloro-
2-methoxyphenoxy)(pyridin-2-yl)methylJmorpholine as the fumaric-acid
salt).

Ex. Compound
No.




hydrochloride ~0 C1 O CON H (2R-2-[(1
S) - (4- chl or o- 2- met hoxyphenoxy) (phenyl ) net hyl ] nor phol i n
we 2nsaosiehl ori de was prepared in a manner sinm Pam/IBm05/001154
the preparation of the 25 conpound of Exanple 107
using tert-butyl (2R)-2-be I rmrphol [ ne-4-

car th\ll at o 1L NP A
1 43 ?‘%-2%8& rfihoross ] Q{H’gﬁr{e rrf]umarate
1ﬂ)37(td J=12.6, 3.4 Hz, 1 H) 3.9 (s, 3-H 41

Mo H) RS)-2(d S)-(P=uhlopo-4-fizorophepdxyipyridin2ryl)metdylimorphefing fumarate
EI:Z.O Hz, 1 H 7.3 (m 5 H). M(APC) 334.1 (Ml). 5
X705 E {@S‘*} 2&[{1'? (%crﬂdrd-43?9etﬂoﬁyrfh6hd3(§/)‘?pyﬁdlH@ﬁ%ﬁﬂfﬂﬁﬁ‘ﬂ?@lﬁe fumarate
phenyl ) nor phol i ne succinate ,

CO-H— Tarf h||1‘-_\]1_! /’)D\ 2 r/1

R) - (4- Chl or o- 2- met hoxy phenoxy) phenyl - met hyI] 10

mor phol i ne- 4- car boxyl at ¢ X%g% grepared in a manner

simlar to the preparation tert-butyl

( 228)22-]((1 R)-(4 whidrbe2-methoxyahieonyphiphexy) (neétbyl} Morpholine

met hyl ] nor phol i ne- 4- car po I e.jn Exanple 107 using
tert-butyl (2R)-2- benzo e- 4- car boxyl at e.
Tert-butyl (2R)-2-[(1

R) - (4- Chl or o- 2- net hoxy pe n -Rhenyl - met hyl | - nor phol
i ne-4 15 car boxyl ate dI-SS n in CH2Cl 2. 2M HCI
in Et20 was addedtot /solu and stirred

over ni ght at roomtenper ure. The reacti on was
5 Giluted with CLoCi 2 and Hefitralized wi th 5% NaoH

OSIf’ ért-ﬁgtyg @fS) z*henga?g%ﬂhbme(z-ﬁfkﬁ_agwylwmeg, 4.80amdl)was
istolved ToER GRIHO DS RORlsE ATpkerAt. FoEANGBH: (0.41 g,
msgﬁﬂyg!}%%gé@%@ugbﬁbo@dn ér?(ﬁg u'i?% (tel?eT Prﬂxt%fé aY\G‘SC for 30
sminutés theof quenatied wittasaturgied aqgi)eowasN I'ah(?ale(SQ ral)d Thiee

10 mm&djr%ew\a’\sla atirred for 5 minutes then warmed to room temperature. The

mixture was then extracted three times with 100 mi of diethylether. The

combined organic layers were dried over NaSO,, filtered and
concentrated under reduced pressure to provide tert-butyl (25)-[(2R)-
[hydroxy(phenyl)methyl]Jmorpholine-4-carboxylate and tert-butyl (2S)-

15 [(2S)-[hydroxy(phenyl)methyl]lmorpholine-4-carboxylate in a 2.5 to 1 ratio.

Cr 0

Tert-butyl (28)-2-[hydroxy(phenyl)methylmorpholine-4-carboxylate from
above (1.4 g, 4.8 mmol) was combined with triphenylphosphine (3.3 g, 12
20 mmol) and 4-chloro-2-methoxyphenol (3.0 g, 19 mmol) in 45 m! toluene
and cooled in an ice bath. Diisopropylazodicarboxylate (2.3 ml, 12 mmol)
was added dropwise and then the mixture was warmed slowly to room
temperature and stirred for 18 hours. The mixture was concentrated



stirred at roomtenperature. A precipitate forned
after about 5 mnutes. The precipitate was filtered

wandsnwasined with diethylether and dried in a yaTuBaws/001154
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oven to provide 256 ng of(2R) 2-[(1 R-(4-chloro-2 25
met hoxyphenoxy) (phenyl) '] rnorpholine succinate

Yy e Bigslu ﬁ#ﬁW{% %WM%%&; & ppm

?ol'ﬁor*déto aghy éltﬁln@&‘\/\/ltl’Bs%)-SG?/olE{@/Siﬁln Hexdhed, [ Eo\ﬂdmg 18rt-
1butyl (23Qr2('[&iR) 0‘£2hl@f%?-m@’fh‘l)xypheﬂowp@%)ma%lmpgﬂme'

3 P 005/ 001154 109
Z ool and e B RS LR R IR et o
anethoxiysherdxyNpheh@nethydinsstpholing drdarbokylate stpardfel] as
340 1H AR (400 Mz, CH.OROFORMID) S ppm 3.00 (s, 2 H)
Flearqils,  1=12.28 Hz, 1 H) 3.40 (d, J=11.89 Hz, 1 H
4.06 (m 2 H 4.41 (m 1 H05.37 did, J=3.70 Hz, 1 H)
6.63 (m 1 H 6.75 (m 1 (m1H)7.09(m3
H 7.33 (m 1 H 10.17 (s,~24)y> 38 MS(APCI) 'H NMVR
(400 MHz, METHANOL- D4) 8pp‘m3 1(m 3H 3.2 (m 1H
3.8 M1=334.1 (m 1 H 4.1 (m J=10.09,
5.3, 3.1, 2.8 Hz, 2 H(5.3 ( 4.9 Hz, 1H 6.7 (m
2 H 6.9 (d, J=2.2 Hz, NH) 7.¥ (m 5 H 39 [Ml]= 324
"H NMR (400 MHz, CHLORCEORMID) 8 ppm 3.00 (m 2 H)
@bty (2S)-[(R)-@schloro-2- H) 4. 41 (d, J=7.80 Hz, 1 H)
522 (d, J=2 53 Hz .1 54 (. = el
rfisiondran risavpmeyEjorenbline #oiibte b Hboye
B?\I/BO g0 %7m(rh>‘¥) w&s 'd)s(s@:ﬂlétﬁrl_\é(ﬁﬁ’ﬁéll ((M"nMVEM %Qté(‘d‘hnth 2M HCI
42321111 £1mnml}|and1tha|y\ skrmd(atdaomteM%attme $oHi8 hours.

(H’ao%fguéfﬁg%uﬁ%er 58yl rodsteang ieSplpigftzegbg o,

6.8 (d, J=1.8 Hz,
EDAY Mede'd}Oﬁdéd gz&‘) me (uzchlér(ﬂf M1 (340 1H NVR

(mgﬁmhe hﬂiWﬂhQNO@ hydrochloridecag-g white)
538 (B ey, E TGS 5 et 2 0, Bhndsitn,
() 3.5@d, Yx1dz6, 3.4H0z,6. Y 3(FS, 3HP496m, 2 AY 5t (d, V=6.2 Hz, 1
H) 6.7 (m, 2 H) 7.0 (d, J=2.0 Hz, 1 H) 7.3 (m, 5 H). MS(APCI) 334.1
(M+1).

Example 108
(2R)-2-[(1S)-(4-chloro-2-methoxyphenoxy) (phenyl) methyl] morpholine
hydrochloride .
/o Cl

Em

(2R)-2-[(1S)- (4-ch|oro-2-methoxyphenoxy)(phenyl)methyl]morphollne
hydrochloride was prepared in a manner similar to the preparation of the
compound of Example 107 using tert-butyl (2R)-2—benzoylmorpholiné—4- '
carboxylate. 'H NMR (400 MHz, METHANOL-D4) & ppm 3.2 (m, 3 H) 3.6



H 6.61 (ddd, J=8.78, 7.81, 2.73 Hz, 1 H) 7.06 (m 3
H 7.31 (m 2 H 10.16 (s, 2 H 42 Ml (332) 'H NWR
0

w02065/18p9 CHLOROFORM D) d ppm 2.2 (s, 3 H) 3. eCtmB2025/001154
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30

H)32 (t, J=10.1 Hz, 1H)33(d J=10.2 Hz, 1 H)
3.4 (d JlZlel és% C(62046185H)
4.

(

J=12.
1(1Hb+;3 (i, @12 gkg47|-|; 1 H) W%g 1(gm gl-pbsg ¢ J=6.2

Wiz, VBT, 27 FlaSE0 He PHI TS %WW%Q&@“

l\(m+1CI—|LCRO:CRMD) d ppm2.2 (s, 3 J=12.1
Hz, 1 H 3.2 (m 1 H 3.3 (d, J123Hz 1H)34(d
J:121Hz,1H)388C(620461933H)40(t

J=12.1 Hz, 1 (m J o Hz, 1
5.1 (d, J39Hz %(@Qlé@f( 7 (s, 1 H Do
(t(2RB2 6HB)2(H)GhI6m tho athyll rsorphpline
Cl 9.64,9.66 44 [ Mr1]= 340. 1H vaR(4oosz
CHLOROFORMI D) S ppm 3. 00 $4EcEinAter 3'35 (m 2 H)  4:06
(m 2 H 4.38 (d, J=7.42 Ho LX) & 15 (d, J=3.51 Hz,

1 H 6.69 (t, J=8.78 Hz, 18 (dt, J=8.88, 1.90
Hz, 1 H 7.06 (m 4 H 7.32% H  10.13(s, 2H WO
2005/ 105100 PCT/ | B2005/ Q01154 110 45 [ M+1]= 352 1H
NVR (400 MHz, CHLOROF P 8PP 3.08 (m 2 H 3.29
(m 1H 337 (m 1H 384 3 H 4.05 (m 2 H
432(m1H)509(s H 6.59 (d, J859Hz 1H)

82 (d, J=2.34 Hz, 1 H) 0O (m 1H
7Te)9bu¢yi (251)-8 [e‘d%)-rzl Chiarp- an@mquhwyérphesylsmeml] 1

E’neﬁs%&iw ol sl St pleparel i Eshlfihor iyt "8 29

g&ré‘ﬁorﬁoﬁfer( 5112/1(23) -2 )-(@schigro-- 4. 06 (m 2
40 (td, J=

metmmphgngbw)(nhewl)m)ethylhgor@@llng-ggcqboxyglatg-,ln Eﬁample

o vl R ez hmarr i Bleday Bis oy

3(21%3 -2 5(\1 Fg (@Cﬁo&ﬁZ&ﬂeth&x@h&ﬁWh&gﬂ%&h% midimlholinéﬂ-

H 4.16 J=5.27 Hz
1carhpxy5la§g)wgﬁqdls_sqhged7md@-lg% 2MICT imEtOhivas added toshe

(SBiytioribnd sirelBustubht af drP I3pERARE i eabp !

petitated wth( m;z@lg Hind3né&ardlized 3VIH‘D 5%ANaOH. ngilida igel 4. 42
5 21

@hremategraphw(g%% Mﬁ}'ﬂﬁ*zﬁa 1690 Orpdl metqrba?%lﬁg@ed
((QR)% I[@1 Fﬁ (ﬁ%m%gz-m]etﬁo%henoxy) (phenyl) methyl] morpholine as

a clear oil (230 mg). The oil was dissolved in about 5 ml of diethylether. A
1 ml solution of succinic acid (81 mg) was added, and the mixture was,

_ stirred at room temperature. A precipitate formed after about 5 minutes.

The prebibitate was filtered and washed with diethylether and dried in a
vacuum oven to provide 256 mg of(2R)-2-[(1R)-(4-chloro-2-
methoxyphenoxy) (phenyl) methyl] morpholine succinate as a white solid.
'H NMR (400 MHz, METHANOL-D4) & ppm 3.1 (m, 3 H) 3.2 (m, 1-H) 3.8
(ddd, J=13.0, 12.0, 2.5 Hz, 1 H) 3.9 (s, 3 H) 4.1 (ddd, J=10.8, 5.0, 2.5 Hz,
2 H) 5.3 (d, J=5.1 Hz, 1 H) 6.7 (m, 1 H) 6.7 (m, 1 H) 7.0 (d, J=2.3 Hz; 1 H)
7.4 (m, 5 H). MS(APCI) 334.1 (M+1).



7.81, 5.66 Hz,

NVR (400 Mz, CHLOROFORM D) 8 ppm 2.31 (s,
wOmosaospo 3.27 (d,
4.04 (d,
J=3.90 Hz,
6.98 (m
J=6.05 Hz, 2 H 7.30 (
[ Mk1] =

J=9.7

2 H

336 1H
H 3.28

1 H 6.51 (d,

302 1H
3 H 2.95
1 H) 3.34 (m paTi32005/001154
4. 36 (m 1 H 5.21 (d,
J= q 1H 6.83(m 1H
1 H 7.11 (t,
'Fﬁ‘a’fplﬁfiﬁ'% (m 2 H 50
NVR (400 MHz, CHLOROFORM D) 8 ppm 3. 05
d. J=12.88Hz 1H 339 (m 1H-

1 H 10.20 (m 2 H 49 [M1]=

J=1 2.10 H,
6 Hz, 2 H

7.05 (d

LoNANASNASTLE DN S T )

" b=7.61 Hz,

D2

.08 (m 2 H) 4.35 (ddNMRJ=10. 35, 3. 12
d, J=4.49 Hz, 1 H 6.61 (m 2 H 6.90
65.05 Hz, 1 H) 6.98 (td, J=8.30, 2.15 Hz,

1 H 7.25 (m 2 H 10.11 (m
00 Mz, CHLOROFORMD) 8
RYED §-§329(d

;‘4 (m, 1 H) 5.17

09 (m, 3 H)
1 |'|)
(400 Mg
“%* Eﬂ?aé&
p OO(m 2H)]_824551n(1t2H)
1y 17 (T?E'ﬁ%

'33,(m, 1 H)
1 H) 6.70 (m 2

h

ANOL

mfe b

-V (m, 1H) 3.8

(d, J=4.9 Hz,

ﬂﬂ- u.. v

27(d

é%?%% (

il

45 _(m

{n_m/'\7'nﬂ'?r/'\7 1

29 (g H) 3.2 @,
{dd, J=13.2,

A
é i 4.@” "%1)

28.2,2.0, 0.8 Hz,
2 I—I) 6. 95 (d

MM
%% 521

5Hﬁ;1(bs 2 H)

17§Hz 2 H)

th, 2°H) 4.41 (dd,
99 2.73 Hz, 1
,2H)10.16

T T T (D)6 T N T

621 W
N(3.81,3.66)

3.1 (m, 1H) 3.2

124 1H)3.8(s, 3
5.1 (d, J=3.7

S(m,2H)

- M+1(332)
C(62.04,61.93
),
H(6.30,6.6.22)

, N(3.81,3.74),
Cl(9.64,9.66)

THNMR (400 MHz, CHLOROFORM-D) d ppm 2.2 (s, 3 H) 3.1 (d, J=12.1
Hz, 1 H) 3.2 (m, 1 H) 3.3 (d, J=12.3 Hz, 1 H) 3.4 (d, J=12.1 Hz, 1 H) 3.8 (s,
3H) 4.0 (t, J=12.1 Hz, 1 H) 4.1 (m, 1 H) 4.3 (d, J=10.5 Hz, 1 H) 5.1 (d,
J=3.9Hz, 1 H) 6.5 (m, 2 H) 6.7 (s, 1 H) 7.0 (t, J=8.6 Hz, 2 H) 7.3 (m, 2 H)

44

[M+1]= 340.

"H NMR (400 MHz, CHLOROFORM-D) & ppm 3.00 (m, 2 H) 3.32 (m, 2 H)
4.06 (M, 2 H) 4.38 (d, J=7.42 Hz, 1 H) 5.15 (d, J=3.51 Hz, 1 H) 6.69 (t,
J=8.78 Hz, 1 H) 6.88 (dt, J=8.88, 1.90 Hz, 1 H) 7.06 (m, 4H)732(m 1H)
10.13 (s, 2 H)




H)

7.25 (m 2 H 57 [m1]=332.1
METHANOL-D4) S ppm 2. 31 (s,
woOmposhiospo 3. 81 (m 1 H) 3. 84 (s,
J=10.38,5.02,2.73 Hz, 2
J=5.07 Hz,

1

"H NWVR (400 MHz,

3 H 3.12 (m 3 H 3.24
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Excel and GraphPad Prism software were used for data calculation
and analysis. ICsp values were converted to K values using the Cheng-
Prusoff equation. The K; values (nM) for the hNET are reported below in
Table 1.
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Cell pastes of HEK-293 cells transfected with a human serotohin
transporter cDNA were prepared. The cell pastes were resuspended in
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25 2-chloro-N-[(2S,3S)-3-(4-chloro-2-methoxyphenoxy)-2-hydroxy-3-
phenylpropyl]lacetamide.

Cl

(1S,28)-3-amino-1-(4-chloro-2-methoxyphenoxy)-1-phenylpropan-2-ol (20
g, 65 mmol) was suspended in toluene (200 ml). Aqueous NasCOs .
solution (11 g in 150 ml water) was added to the mixture. The rapidly
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benzenesul fonic acid &3. , ol , 20 nl) was t hen
added and the mxture stirred at, roomtenpera

TESreL@) Arhlpra-2rpetheaRIan XY RIemyImethylimorpriolin-3-
one.

2-Chloro-N-[(2S,3S)-3-(4-chloro-2-methoxyphenoxy)-2-hydroxy-3-
phenylpropyl]jacetamide (25 g, 65 mmol) from above was dissolved in

isopropanol (200 mi). To this was added a solution of potassium tert-
butoxide (15 g, 130 mmol) isopropanol (200 ml) dropwise over 1 hour.

" The mixture was stirred at room temperature for an additional 1.5 hours

then acidified with 10% aqueous HCI. The solution was concentrated
under reduced pressure and the residue partitioned between water 250 mi
and 1:1 EtOAc:CH.Cl, (500 ml). The agueous layer was extracted with
EtOAc (200 ml) and the combined organics were dried over NazSO,,
filtered and concenirated under reduced pressure to provide (6S)-6-[(S)-
(4-chloro-2-methoxyphenoxy)(phenyl)methyllmorpholin-3-one as a thick oil

30 (22¢g). 'H NMR (400 MHz, CHLOROFORM-D) & ppm 3.0 (dt, J=11.8, 3.5



and recrystallized fromacetonitrile to provide
(29)-2-[(1 S)-(4-chloro-2-

woridsanyphenoxy) ( phenyl ) met hyl ] nor phol i ne benzeda®1B2005/001154
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25

sul fonate (6.25 g) 5 as fine needles. 1H NWR (400 MHz,

CHLOROFORM D) 8ppm20(s 2 H 2.7 (m 2H) 29(m
td, J=1

(HzFD‘QH)I)Bé(m, ddd) &Sdsz3w4a(¢9d 6/=60(4'n6é $|)2 |F!Z:81 H)J43 (d,

Eﬁ;pp i 1k 7@@){ B [s(g“ (d)=6'THTPH) 639511 ey (m, 2
iy 6‘8@'.!920% AzmeH) a3 mhﬁsq%ty)mem:em)l 348re ().

nor pho fumarate (2S)
S) (4- Chl or o- 2- net hoxy- pherOx)y enyl - met hyl ] - nor phol i
ne-4- carboxylic acid tert-b ester was prepared in

a manner anal ogous to thatgused in the preparation of
(25)-2-[(1 S)-(2-chl or go4-fhuorgphenoxy)-(3 15

f 1 uorophenyl ) net hyl ] rp;0|ll 2 carboxylic acid
tert-butyl ester int _synt Re of Exanpl e 38.
(2S)-2-[(1 S)(4-Chloro- 2- met hoxy- phenoxy) -

P@@gld E(%ﬁlégséﬁlomgﬂheihéﬁ 1eiR Wﬁr@lﬁﬁéﬁg\ﬁﬁér&i&lbﬂe

d(GS)+63[(SM4+@tﬂeco-2méthdxymeJQxy)a(puerzyl)methyl]morphohn-3-one

iflu d (T
(vt ged S RitR0 Resbases bk atloyh Was digsaved i 10ifiSp s mif °To
F PRWhS 'B&%‘e@télfcﬁuér% séluh@h' lof REACAS@bYRM bistpd aci d

were renoved under reduced pressure. To the residual

oimethaxyethaiygalumdnum hyeiddendldrichy{4.8mi@5% sphdion diluted to

b o147 Moinel] fraiiies 896 T miis: Jhe ! vad len ot
1 op térfpbRturs for P hdur theMgGEhsiddwitR 5% Bageads 8RIGH (15
25 phase was extracted usi ng 10 M CH2Cl 2. The or?anl C

pmb)s el healayrss wete sepakated aod e pgueeuriwashed withdeoluene (50

oREEcthe TR o e U GO 5 efdt anc

2c<{>r6dbrﬁhit§<ﬂ andenMsduRed- pressure The residue was punﬂed by silica
phenoxy) - phenyl - net hyl ] - hol i ne as an oil E
20¢lchromasegraphy eluting with 5°o-15°/o isopropanol in CHzCla, providing

PG a2 gk e e RFnRTAdRe (1.13
m@pagdctﬂdams@o@bnut 1FONMR (260 MiHZ ccmoamﬁomm ppm
acid in m acetone and stirred at roomte

p2.00f5, fZel'l)g%V MAFD 2R (1Pi 24DS- 4 b dird a 3. %Eﬁua H)38 s, 3

WAy RS WDREET Y BR (A H Y0 BIAE T

Za%(rﬂogggo M@%ﬂ(p@gmﬂm;ﬂi)ﬂ, 62125 dried under vacuum

to give S)-2-[(1 S)-(4-chloro-
2- met hoxyphenoxy) (phén thyl] norpholine fumarate
salt as a white solid B35-139C).

eavlion

(2S)-2-[(1S)-(4-chloro-2-methoxyphenoxy)(phenyl)methyljmorpholine
benzene sulfonate.

(2S)-2-[(S)-(4-Chioro-2-methoxyphenoxy)(phenyl)methyllmorpholine (7 g,
21 mmol) prepared as above was dissolved in isopropanol (50 ml), and
then diluted with tert-butylmethylether (100 ml). A isopropanol solution of



Exanple 113 5

(2S)-2-j(S)-(4-chl oro-2-net hoxyphenoxy) (phenyl) net hyl i
waouohosione besyl ate Approxi mately 146 ng of PCT/IB2005/001154

benzenesul foni c aci d was added to-309 ng of

(2S5)-2-[(S)-(4-chloro-2- nethoxyphenoxy)(phenyl)nethyl]

nmor pholine (as a clear 0|I dﬁp proxi mtely 2

neenzengsulfagicacimk (8.81¢ 2@cmmq| mkswag @%ﬁﬂ@%‘ﬂ aadftbe

PRyl o AT s Bershe BT ng oS nugreo

SERd eesTySaliized fidme aicefdniteiRdtoapréVide (28)+24f S)/-@}chl@ro -2-
approxi mately 30 m nutes i!_g vacyum was

e oRBNRRSXY) AT VLB INAIPP GENANB 2818 (535 )

5 REFABRFer®. SRT R TEIAE GREQREPOA ) P20 . 2

i) bex trad2 M) 29 Qrry 20H) BT (tbr LML B &2 1R HIr HN 8.8, sg-l) 4 0
vacuum filtration. The solid was dried in 40 C va

o(ran2 H)dpprdxirme iz, 11HhE& (M ED 68 (fhe/7)uf Hd 1d'|u)t 7.3 (m,

p olled) to give
5%}3 EVI? '@?6)2‘%4[1 gﬂg_t]; nmet hoxyphenoxy) (phenyl)
mat hyl ] mor phol i ne besyl aEgamp[a)r&(anpl e 114 (28) 2-[
S)- 4- chl oro 2- rret hox henox (ph h

added to 10. 25 mg of (29)+
(4-chl oro- 2- nethoxyphenox | ) met hyl ] nor phol i ne

NgZS) Zd[(1l@(ZhChI&B-thtmwphmxwmedymémyl]smoqﬁmllné-4-
%QS unti] solvent had evaPoratS A m xtur
waareoxylig aeiddae-tiay! esier was prerated i3 panngk °9.°H'ﬁ to

Oihat'lﬁteﬁyh 1hé EL%:?H}EM& 8t g%c)é%ﬂj %Rﬁf%rﬂm-ﬁhéfr Bﬁgggx@f

i sopropyl wer e sol ution was c
15 aﬂdomphenyt)mmmmholmbﬂ-satbaxylmamdrtedfb;.ﬁyle&:stmnathe

evihests aiExaronle At (sr23 SH-EReb-Sifb RaateRgaT
O e ends e e %#2;?1
i memol) yeasotalken ipde.5 E»kdnqbilmoﬂr%hm 2o0d T5Q e and 2 mi
Pg}] I BZOO [001

oroesl a8 L hERNBRS AERE I R RA HASTPONG L ABF he
20 ”?e%omg%%yw%%%gﬂﬁ?@;at @;@mﬁ%r@tﬁgﬂdgzﬂ ??]@r ?ga solvent
( andeaid were oemeved under reduced press?ure To the residual oil was
added 10 ml H>O and 10 ml CHxCl,. The biphasic mixture was shaken,
and the aqueous layer collected. The pH value of the mixture was
adjusted to 13 by adding 1-2 ml 1.0 M NaOH solution. The aqueous
25 phase was extracted using 10 ml CHxCl,. The organic phase was washed
- with 10 ml H>O and dried over Na2804. The solvent was removed under
reduced pressure providing 0.068 g (0.20 mmol) 2-[(4-Chloro-2-methoxy-
phenoxy)-phenyl-methyl}-morpholine as an oil. The 2-[(4-Chloro-2-
methoxy-phenoxy)-phenyl-methyl}-morpholine was then dissolved in 1 ml
30 acetone. The resulting solution was added to a solution of 24 mg i0.20
mmol) fumaric acid in 5 ml acetone and stirred at room temperature. A
white gel-like precipitate appeared in about 1 minute. The precipitaté was

collected by filiration, washed by three times with 1 ml of acetone, and



5 10.25 ng/mM) was added to 5.6 ng of canphorsul fonic
acid). The solution was placed under stream of N2 gas

wanovisiosiob vent had evaporated. A clear gel rerarnBmO5/001154
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Approximately 1 m of nmethyl tert-butyl ether and 200
gL of isopropyl alcohol (IP vvas added and sol ution
was sonicated for about 1 preéa(?1 itate

virieduRdenAaeuLADTY gwﬁ&é?éngpéﬁ aﬁa@rrmihefd 21%) andt tﬁh'%rr?'

Sl 49 B Ay DBk Sl i e sadPinie

rgtgidl(l\mmgmhgg"@\ps dr| ed in a 40 C vacuum oven for
approximately 2 hours to_give (12$|$)e 2-1(S)-(4-
Eoanaple et hyl | nor phol i ne

chl or o- 2- met hoxyphenoxy)

m)r%;}ol-lﬂe -C|£rate i2-S) hsﬂlllg@ (4- IChI or o- 2-

L-t
TSR P M B L RA R chE, ke LAt S0 mg
E@g?% _%gf—f]f-&h@ﬁ?-fg%@_@yﬁggphéﬁ&ﬁ(pﬂénwH?e?hﬁ]‘morphohne (as

na tleax wiih eApp@dmatswzmmfméﬁmmbWas ianlded randesution was
concentrat = dded to 5.7
mm%teaém ess t%areni mmyg t ﬂ\% solijtion Wag,placgd ynﬁ’&ngtream
L s BRI EpreliiRalioh Welstitisehiuc: T SuBbaacr Wit ahen
Agggcgdlarmﬂh %G_ylalaunﬂg mx{}emf_er lhpprd)mnateljoef)ghmatdse(ra VaECsium was
added each vial. Each via en subs
seledbpregsurgyyag net %”mﬂgﬁm\wﬁrq@na e 5 L%féswgpvl
Oaﬁgﬁ Yfas Bdéé#l a}‘\daié:%gen% iBR WALAUR P agPrd)bﬁlafél bi €
acl olution forne Ick gum The utions re

algedrs. A sokidiwas detlestedaana 0f2 pigh mypmpiyldnet remiwhne using
had eva_loor_at ed. Solid was observed in vials with
Lvacuuna filteation; drhameolidiwas diiedar 48 °Caypausm AyeB| y 1.5

NarbLSXrah T Aol S A tliTerdlie vieg poty o

Obcsmrd _)rltdslgﬁflel(lzﬁ)@-[fQS) -(4FBRlos®R- ds were recovered with
FE (pol ytetraf]| uoroethyl ene) nenbrane

fh@mwpbgnmgy)odmmmethy IraerRhe! '"?I‘?@S%'éﬁ -ds were then

dried in a vacuum oven B@Oﬁ% approxi mately 20
m nutes to respectively g| ve 05/ 105100
PCT/ (2B320%8p(-¢hibro-PAmMethoxyphenoxy)(phenyl)methyljmorpholine

(2S)-2-1(S)-(4-chloro-2-neth >1 henoxy) (phenyl ) met hyl ]
nor pholine citrate, @@%4 chl oro-2

met ho [ n-ggaé 2.

and (%@W@ﬁ%@h?gﬁﬁa@or 0- gg%}ﬂgﬁz& fL(g né/ (S)-

n(at-blylb}mﬁmbﬁowphémw)@limny mEﬂzyl]mlcerpmrPhe in 1 ml MeOH.
The solution placed under stream of N gas until solvent had evaporated.

" A mixture of white solid and gel was observed. Approximately 1 mi of

methyl tert-butyl ether and approximately 750 pL of isopropyl alcohol were
added and solution was capped and stirred overnight. The solid was
recovered on a 0.2 um filter membrane using vacuum filtration and then
dried in a vacuum oven at 40 °C for approximately 1 hour to give (2S5)-2-
[(8)-(4-chloro-2-methoxyphenoxy)(phenyl)methyljmorpholine
hydrochloride.

Example 115
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(2S)-2-[(S)-(4-chl oro-2-net hoxyphenoxy) (phenyl ) met hyl |
nor pholine L- Tartrate, Phosphate, and Citrate
waqguisnosmo al i quots (820 L, 790 L,
(2S5)-2-[(S)-(4-chloro-

2- met hoxyphenoxy) ( phenyl ) rre{ A I ] rmr pholine in I\/le(]—|

and 850 L) ®€T1/1B2005/001154

(co

Efhyiihof

192), and 10 25 ng L- tar gllga eid (MN = 150),
respectively. The sol utions were placed under streans

FOON2L 95(5231)121[(3) @ohl@et® had evapor at ed.

AR R By Bins RAOrahite BRI PFoertiBion ~

Mges ﬂ?/nﬂlﬁw&ﬁ RideRst8 598 ynglofndarnphorsaifonieydcid). Chi@bolution

was added to each and solutions were sonicated again
(was plasedainderistrean) oft Nogas wetlsaventhag eapaipias A clear

7R RGhAA Y TS ek bl oler iy bt o
\Jgg%%% %lgta?gl qngn)a Iwras a@Udedeﬁaﬁrgwae@dnmam ForeRns 1

(mtsyute; A(Bhite prempntatemnhsm%héaemmprem»maqmd
hél k )wa(sl/lsq S@rg@h§89he s%iuﬂon was placed under stream

f@ftmlzog é’hﬁﬂ@@&érﬂhﬁdyé\)dwma]dﬁu raalthnesdiil Wadried in a
concentration = 7 mg/ M) was added to 11.85 ng

040 80 vaentimeoezh fwmppMXmatelm& hburs 1o @iveo2SK) 12K Svid-

ced und r stream as,.u | vent h
e lgraveethoxpSsipapgyIRgin Jmarfaine Camtiie
ether was added and solgidfpeves pl aced in hood
uncapped overnlrg]]'ht to evaporate t he sol I\/ent

App aS' z A

suspensi on was 3 st;rr ‘ Qi Q - @covered - The
sol vent evaporat e SEC LRl -
( frethd AYYho )Lrgirititd, EpONRE)-2HES)-(4-
hyrorom eas a |te30|. anple 119 WO
2005/ ghRTo@-me ethylimprpholine fumarate

R XY) ( Rheny! ) met hyl | nor ph
o?‘if)éﬁ '&PQ& aﬁ@ﬁg%@éf?m@% 2-1(S)-(4-chl oro-2
"ﬁ\'e’ﬂ%w{% REXYN )ﬂéth BihbliRe M MdDid (Eonddrtition =
(concen rgtl oné: Wy?rﬂbﬂ was added t(o ris 4 Ionof

eBharmeging uvereradﬂeddo& { m e|trpg@t;|d 4nagdetartarisacid, and
pé;glgggund Gl adid € b Wo1onddFetthbh piletfMddiafream of N,

gas until the solvent had evaporated. Approximately 2 ml of methyl tert-
butyl ether was added each vial. Each vial was then subsequently
sonicated for about 1 minute. A white precipitate was observed in all vials.

" The brec‘ipitate in the citric acid solution formed a thick gum. The

solutions were again placed under stream of N, gas until the solvent had
evaporated. Solid was observed in vials with L-tartaric acid and fumaric
acid. Approximately 1.5 ml dichloromethane (DCM) was pipetted into all
vials and solutions were stirred overnight. Solid was observed in all vials.
The solids were recovered with 0.2 um PTFE (polytetrafluoroethylene)
membrane filters using vacuum filtration. The solids were then dried in a '

vacuum oven at 40°C for approximately 20 minutes to respectively give



Approximately 1 m of nmethyl tert-butyl ether was
added and sol ution was sonicated for about 5 m nutes.

wapprsaxsat ely 4 m of i sopropyl al cohol was addaszoasiehiis4
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sol uti on was sonicated again (<1 mnute). The sol ution
10 was stirred overnight, uncapped. The solid was
collected fromremaining s ent usi ng vacuum

f 29 r2ak(Birtd- cmmoeomeéh%{@hgflm@a(nhﬁnyamﬁtbydirnamoymzo

H%{et'zzgfaj(% @)Séﬁig]t 95 chanber attached to a vacuum

oI i ne edﬁgﬁ&ﬁ(m@&m%@@%ﬂé (ptadrte) and (IS} 24(S)A(4-

- Ghiprosp-pel nvmemozw ﬁewy@ﬁmyamrpb%ﬁ/ﬁm@w | nor p

holine succinate 830 LE)?{] é‘F 12-[(S)-(4-chloro-2-
nmet hoxyphenoxy) (phenyl ) ne nmor pholine in MeOH

( cq@spatI(8-{oohipro-2iméimyphanas(phetybimethyTingsiphofins L-

succinic acid. Th so u |on I aced 20 under stream of
N2 gas until sol 5 F=HgHt oxi mately 1

ol O S BT
hagn@men?m Xpﬁenﬁ)mgtmmaﬂphaslmnﬂ%dOH (concentration =
N1 ORI RS PEBREI 758 110 PHORANGHSIaHe (MWK £ 98k 43.15 mg
2Bitricf AR rg@w@%%‘“ﬁﬁ& 1625?‘@@1,&5&?&% LeR HFf_E)lsé)Q The

experine &r X-ray ractions o
cmupjeum&ly off he@oamdrsamérbaalad@d ubhdér staeaims 20 Nyagas until

ROe e e ADaLREN Chmsa Rl M Af B D PTaRHY siher
Do Hodied t§ tci‘a‘.@nacé’oh?a LWV EbnidarldTel Sbmﬁ#iﬁtétes.

mrror configuration. e scans were run
dAppriximately 45n|(bfasmpri§pyt alcaholovas addedta each and sahgions

WO 2005/ 1051Q0 ,PCT/.I B 001154 129 7
S Welk SoTBatadt adaIG (<1 Flbdie)- The SoRians waye Sut8d gverignt
Hﬁ@iﬂ%d VPfdbighaté Wad sHsebvedin élhﬁa%n dTHé sEifwemAaNn

I's at 10 and theta 2 is at . Sanpl es were
r oollgoted Boms E&mammgesolwentwsmmvamlumﬂmatlnn@n@all were

iati 1.5419 A). relntegratedfrom
6. ﬁs?fa{eﬁi‘a%?!ﬂ“‘ﬁ?@ WAL @ Fun in ASC-6 sanpl e
hol ders purchased from Cgm,ﬁp@o-mg (State Col |l ege,

PA) . The sarrpl es were placed in the cavity in the
128)-20l S)-i-chisrernl=mithoxypheaoxy) (phenvbmaihylimerpholine

spatula to be even with Ii E@ ce of the hol der.

Al l anal yses were condu Obl%H{'&Qm tenperature
880 uL of (2S)-2-[(S)-(4-chloro-2-
methoxyphenoxy)(phenyl)methylmorpholine in MeOH (concentration =

31.7 mg/ml) was added to 11.85 mg of concentrated hydrobromic acid.

" The solution was placed under strea.m of N> gas until solvent had
evaporated. Approximately 1 ml of methyl tert-butyl ether was added and
solution was placed in hood uncapped overnight to evaporate the solvent.
Approximately 2 ml of isopropyl alcohol was added and suspensic_m_was
stirred overnight, uncovered. The solvent evaporated to give (2S)-2-[(S)-
(4-chloro-2-methoxyphenoxy)(phenyl)methyllmorpholine hydrobromide as
a white solid. |

Example 119



(generally 20C - 30C). Scans were eval uated using

DiffracPlus 10 software, rel ease 2003, with Eva
woeosiionod. 0. 0. 2. The experinmental powder X-rapCT/B2005/001154

diffractions of (2S)-2-[(S)-(4-chloro-

2- nethoxyphenoxy)(phenyl)neﬁ | ] mor phol i ne edi syl ate

_ 9) arrjged g tI ’ gaku, ..
8L 5 1l B o b8 B oline.

1.5419 A) radi at| on. D ffé@i@&@f@eter had an IBM 15

conpati ble interface and was equi pped wth 6 position
BBMla op (29)-2-[(Srigtehloms2+ apped out of vi aI and

oA o BRSPS EMe T -

5 @i ¥ 98§/ mIPhs a8 14. ﬂ%vh‘gzﬁﬁéth%n@ﬂlsuwb?u@ééiﬂs(wmr-ewO)

run u3|ng a conti nuous 8 coup ed scan: .
4Bhesolution ®lacesundertsiregim of Naigas uzml solyeriddevaporated.

S%rﬁ% Pé?’%\%ﬁ’e "ﬂ%g pi%}hﬁﬁg%tﬁ.hylagtﬁ? :ag:q.lslgrag}%ggutlon was

SUNdR6d Y6 SoERE MM ULés. APRroamaLEIv 4Rl 6f i§8prodyl alcohol
duri ng@dat a collection. The scan was eval uated using

Drag added aadsefutionr was senisatas 2gaiB (<hiniRute) aThe solusion

10 s Rirfed SYEMTA fin@onpdlS 79 sBid s Foect i (BRthining
tstiVeatt usimpiacuune filtkdtions PR sauoawas deipd foedppreiximatety 20
Tabl e ((2S)-2- &3:' (4-chl or o-
r@ﬂh’é&@b’t@ﬁ'@ﬁ?’%{ﬂﬁ 9mh?éﬁﬁt9ppﬂ6it<pﬁd4aicﬁenbewpépegyve (2S)-
(85T G il Rethonphenoxy) phenyimetylimornholing edisylate-

i ne hydrochl oride); TatE)eanzipIé 120
- 4-
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Table & ((28) .50

[?8)6(4 <(:§1| o%o 2- et hox p%%%’%ayt%(pheny|)net hyl ] ror phol
|8&0hp|i.bfﬁ2$)-2 [(S)a(lg,LmliGr)o(z-ZS) 2-1(S) - I(4 chl o;o t2 o)
met hox enox en npr O | Ne artrat.e
TRETOXYPhor ) (o sbey TrodBhoNmET Metio Ganbentation so
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20 roaidersinelaemok )y gasamyjil 3olsehtyhddrevaparatete Approximately 1 ml

S Giorars Rbie s aeded Apd w@!mﬁﬁwesneﬂw hRedifgN |
ég?sﬁihﬁlé sz ﬁS %Y '%I@ént r&t hlte solid

I"oro-2 oxy enoxy eny
netﬂwlh@dr(l(ﬂﬁr)fﬂ [(S)e-(-%—ubtaroia-e) Table 2 Angle Intensity
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Example 121
Powder X-ray Diffraction (PXRD)
30 The experimental powder x-ray diffractions of the compounds of

Examples 113-116, 118, and 120 were carried out utilizing a Bruker D8 X-
ray powder diffractometer with GADDS (General Area Diffraction Detector
System) C2 system with a single Goebel mirror configuration. The scans
were run with the detector at 15.0 cm. Theta 1, or the collimator, was at
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8.90 11.1 19.9 42.4 10.8 15.8 20.6 45.5 12.0
14.9 21.5 31.5 13.9 19.3 22.4 71.2 14.3 23.8 22.9

40.3 27.0 40.1 17.8 54 28.5 18.6 18.9 100 31.0 22.2
19.4 68.4 10 Table 3 Angle Intensity Angle Intensity
(2theta) % 2theta % 8.1 3129 24.2 "64.6 11.9 24.3
27° @nd Theta 21 6r theldketscids,. waHat $7°. 17d§he scan agisawas 2-argega

301t apdichh op g At e Sncss gachyacan thelag s £59 05gnd thaigi Fis
ok Bivs; P/l fleretfiion SR SeBofiué940 Wb A gl k.

LeadbatiotB(Ao= 4519 A)4 ScaMe &@E&(nié@h@éd fron 64269940001 The
131 15.1 64.9 24.2 26.2 16.4 49.8 25.7 46.9 17.5

3samples. werepgingn A@Q -6 saropledwldersimirghagey ffrome@egpDygout

185"[3’(9 College, PA). The samples were placed in the cavity in the middle
of the sample holder, and flattened with a spatula to be even with the
surface of the holder. All analyses were conducted at room temperature
(generally 20°C - 30°C). Scans were evaluated using DiffracPlus
software, release 2003, with Eva version 9.0.0.2.

The experimental powder x-ray diffractions of (25)-2-[(S)-(4-chloro-
2-methoxyphenoxy)(phenyl)methylmorpholine edisylate (Example 119)
was carried out utilizing a Rigaku Ultima + diffractometer with CuKa. (40
maA, 40 kV, A = 1.5419 i\) radiation. Diffractometer had an IBM-
compatible interface and was equipped with 6 position autosampler.
Sample was tapped out of vial and pressed onto zero-background silicon
in aluminum holder. Holder was purchased from Gem Dugout (State
College, PA). Sample width was 5 mm. The scans were run using a
continuous 6/20 coupled scan: 3.00° to 45.00° in 26, scan rate of 1°/min:
1.2 sec/0.04° step. Slits | and 1l were at 0.5°, slit lll at 0.6°. Samples were
stored and run at room temperature. Samples were spun at 40 rpm
around vertical axis during data collection. The scan was evaluated using
DiffracPlus software, release 2003, with Eva version 9.0.0.2.

Summaries of the angle (2theta) values and intensity values (as a
% of the value of the tallest peak) from the spectra are reported below in

" Table 2-((2S)-2-{(S)-(4-chloro-2-

methoxyphenoxy)(phenyl)methyl]morpholine besylate); Table 3 ((2S)-2-
[(S)-(4-chloro-2-methoxyphenoxy)(phenyl)methyllmorpholine
hydrochloride); Table 4 ( (2S)-2-[(S)-(4-chloro-2-
methoxyphenoxy)(phenyl)methyljmorpholine camsylate); Table 5 ((28) -2-
[(S)-(4-chloro-2-methoxyphenoxy)(phenyl)methylJmorpholine citrate);
Table 6 ((2S)-2-[(S)-(4-chloro-2-
methoxyphenoxy)(phenyl)methyllmorpholine L-tartrate); Table 7 ( (2S)-2-



19.7 45.1 35.6 21.5 20.40 39.5 38.00 19 Table 5
Angle Intensity Angle Intensity (2theta) % (2theta) %

waod/108603 19.7 91.9 11.7 83.5 20.9 52.2 pETAB2005/001154
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40.5 22.7 100 14.2 34.1 24.5 92.8 16.7 58.2 25.9
47.9 17.6 49.9 28.1 37.2 18.7 58.2 Table 6 Angle

Intensity Angle Intensity 30Phet a) % (2theta) % 8.70
2#Sp(4ohipro-2emethoxypBenexy(phenyl)gstaylimorpholing fumarate);

731 . 14.5 36.3 24.7 25.4 15.9
3@?91'9%5(1%231)%;[@'@&“@"% 6 26.6 30.4 17.9 41.5
2 %) 6liR C| Aide); FTable
i b e L e U e Al e g o 9
2(29)-2-HB)-44-chigprZ=methexyphenaxyirheny ) meihwimat Ney

G RN P

methoxyphenoxy)(phenyl)methyllmorpholine succinate).

Table 2
Angle Intensity | Angle | Intensity
(2theta) % (2theta) %
8.9° 11.1 19.9° 42.4
10.8° 15.8 20.6° 45.5
12.0° 14.9 215° 31.5
13.9° 19.3 22.4° 71.2
14.3° 23.8 22.9° 60.2
15.1° 14 239° 55.1
16.6 ° 59.1 25.7° 44.9
17.0° 40.3 27.0° 40.1
17.8° 54 285° 18.6
18.9° 100 31.0° 22.2
19.4 ° 68.4
Table 3
Angle Intensity | Angle | Intensity
(2theta) % (2theta) %
8.1° 31.1 24.2° 64.6
11.9° 24.3 24.7° 71.7
13.9° 17.8 256° 55.3
16.0 ° 40.8 276° 43.8
17.1° 51.6 28.9° 32.9
19.0° 27.5 30.4° 22
19.8° 57.9 315° 24.2
20.1° 71.3 32.8° 44.2
209 ° 100 35.7° 26.7
235° 58.2 374° 18.6
Table 4
Angle Intensity | Angle | Intensity
(2theta) % (2theta) %
12.1° 49.3 21.2° 39.4
13.6 ° 28.6 22.5° 449




WD 2005/ 105100 PCT/ | B2005/ 001154 132 18.4 58.7 27.4
49.4 19.4 100 35.4 24.6 20.0 82.1 Table 8 Angle

wonv@nesmy Angle Intensity

15.5 23.8

(2t het a)

% (2t het apCYABAOs/@1154
75.3 11.9 12.8 25.4 63.9 13.8 20.5

27.1- 23.2 14.8 11.3 28.3 21,2 16.8 20.2 28.7- 23.5
17.5 27.4 28632619 2223 8 31 5 21. 6 19.7
23.6 33.8 2p.515.430. 5| 464.9 35 34.218 16 262 1| 100 36.0
13.6 23.1 [79.$5.38.3| 1498 [Tab$.& 9 |Angb® I ftensity
Angl e I ntens|tyq7 62t hdt agg%o (Rthgha) % og.¢40|100 18.5
57.9 4.7 5'3.—8181_».09 oqao 5 0. 6 ; 7.3 6.60
21.6 23.1 3p—6 9562272542325 09°55 27 25.9
31.4 11.8 p5 1898 7| o188 §383&83n |9 384 18.3 15.9
12.3 42.4 13| 9 197.°0 |2845.15. | T3h6 10 2hd e|Intensity
Angl e I ntens|ty20.42t hdt a39.% (Rts®0®) | 19
Table 5
Angle Intensity | Angle | Intensity
(2theta) % (2theta) %
11.2° 36.3 19.7° 91.9
11.7 ° 83.5 209° 52.2
12.6 ° 40.5 22.7° 100
14.2 ° 34.1 24.5° 92.8
16.7 ° 58.2 25.9° 47.9
17.6 ° 49.9 28.1° 37.2
18.7 ° 58.2
Table 6
Angle Intensity [ Angle | Intensity
(2theta) % (2theta) %
8.7° 22.9 20.9° 49.1
10.5° 15.3 21.9° 62.4
12.4 ° 26.6 22.9° 73
13.1° 100 23.9° 45.6
14.5 ° 36.3 24.7 ° 25.4
15.9 ° 35.4 25.6° 35.4
16.9 ° 22.6 26.6° 30.4
17.9 ° 41.5 27.1° 25.2
18.4 ° 31.3 29.3° 27.2
19.3 ° 36.7 31.0° 23.3
20.0° 506 | 32.9° | 17.9
20.9° 49.1 37.3° 19.4
21.9° 62.4
Table 7
Angle Intensity | Angle | Intensity
(2theta) % (2theta) %
12.0° 45.8 22.2° 48.9
13.7 ° 32 23.9° 81
15.0 ° 31.7 25.1° 34.5
15.7 ° 25.7 26.1° 34.9
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2005/ 105100 PCT/1B2005/001154 133 22.6 41 33.5 13.8
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scanned from anbient tenperature to 300 C. The
mel ting point onset (C) forgplee salts and the anount

of the material analyzed are reported in Table 11:
Tabl e 11 # NimeAkgle i ngntensityt Angle | Intensity

(2theta) % (2theta) %
34° 100 18.5° 57.9
47° 53.8 19.9 ° 60.1
5.2° 53.3 22.1° 47.3
6.6 ° 21.6 23.1° 30.6
8.5° 22.7 25.2° 32.5
9.5° 27 25.9° 31.4
11.8° 25.4 26.7 ° 21.3
13.8 ° 30.9 28.7 ° 18.3
15.9 ° 12.3 424 ° 13.9
17.0 ° 28.7

5 - :
Table 10

Angle Intensity | Angle | Intensity

(2theta) % (2theta) Y%
11.8 ° 59.1 24.8° 27.2
13.8° 20.5 26.0° 20.8
14.8 ° 28.9 26.7 ° 20.4
15.7 ° 14.8 274° 47
18.2 ° 57.2 28.9° 20.8
19.4 ° 76.5 29.9° 16.3
20.0° 77.5 32.3° 17.4




Peak (ng) Onset C 1 (25)-2-[(S)-(4-chloro-2- 180.97

2. 95 net hoxyphenoxy) (phenyl ) net hyl ] nor phol i ne
woessliaseo 2 (2S)-2-[(S)-(4-chloro-2- 148. 11 2. pBT/IB2005/001154

nmet hoxyphenoxy) (phenyl ) et hyl ] nor phol i ne

hydr ochl ori de WO 2005/ 105100 PCT/ 1 B2005/ 001154 134 3

(29)-2-[(S)-(4-chloro-2- 169833 2 54

met hoxyphenoky)238ényl|) netthyl | n®8.ptol|i né3.&als | ate 4

(25)-2-[(9)-[4-zhboro2- 1849. PBR166 | 20 -

nmet hoxyphenoxy)élagenw ) r@fﬁyl n@y@ml Ingo L£1{rate 5

(29)-2-[(9)- _i" Qro- dg .

nmet hoxyphenoky) enyll) n%1 VIl WY nhnl ine-l—-tartrate 6

(25)-2-[(9)- (4 chl oro 2- 119 96 1. 24

met hoxyphenoxy)(phenyl)@gﬁw whol ine fumarate 7
(29)-2-[(S)-(4-chloro-2 %

et hoxyphenoxy) ( pifterehlialeSdarnime Calarimetey hydr obr oni de
8 (2 (S)-(4-chlorop-2- 18

et pONBTRNIE HROES PR e (S8} e cauried aHLgn A TA
5 &é%ur%eh&éb‘s@%@hen L{?hy 1S§ﬁlglles were Breé)lared by

oxyphenoxy or phol 1 ne nat e
Eeighing d 3ampde@into Soralmrmumpahyahlsh efasbiben covered-aith a

((3535 la% t(i@)"?‘?’% W'g‘g %ﬁﬁ%&h@%ﬁ%{gﬁ&g}l (bottoms)
hydd1 ‘Eﬁ? qu(tdgﬁ) THheCepleriRfatitistartéd apﬁﬁibhé{te?emperature

I'sylate and fumarate salts of
and heated the sample at 10 °C/minute to 250 °C under a nitrogen gas

10 purge (flow rate was 50 ml/min). Data was analyzed using Universal
Analysis 2000 for Windows 95/98/2000/NT/Me/XP version 3.8B, Build
3.8.019. The DSC analyses of the campsylate and HCI salts were carried
out as for the besylate salt, except the samples were was scanned from
ambient temperature to 200 °C. The DSC analyses of the HBr, L-tartrate

15 salt, and citrate salts were carried out as for the besylate salt, except the
samples were was scanned from ambient temperature to 175 °C. The
DSC analyses of the succinate, and fumarate salts were carried out as for
the besylate salt, except the samples were was scanned from ambient
temperature to 150 °C. The DSC analysis of the edisylate salt was carried

20 out as for the besylate salt, except the samples were was scanned from
ambient temperature to 300 °C. The melting point onset (°C) for the salts
and the amount of the material analyzed are reported in Table 11: '

Table 11
# | Name Melting | Amount
Peak (mg)
Onset
(C) -
1 | (25)-2-[(S)-(4-chloro-2- 180.97 |2.95
methoxyphenoxy)(phenyl)methyljmorpholine
besylate
2 | (28)-2-[(S)-(4-chloro-2- 148.11 |2.18
methoxyphenoxy)(phenyl)methylJmorpholine
hydrochloride




(2S)-2-[(S)-(4-chl oro-2-net hoxyphenoxy) (phenyl ) met hyl ]

nmor pholine to absorb water vapor was studied at
woaoisausionel ati ve hum dities (RH). The besyl apPeT/1B2005/001154
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Example 123
Vapor Sorption Analysis of besylate, HCI, edisylate, and fumarate salts of
(28)-2-[(S)-(4-chloro-2-methoxyphenoxy)(phenyl)methylimorpholine
5 The propensity of besylate, hydrochloride, edisylate and fumarate salts of

(2S)-2-[(S)-(4-chloro-2-methoxyphenoxy)(phenyl)methyl]morpholine to

absorb water vapor was studied at various relative humidities (RH). The

besylate, hydrochloride, and edisylate salts were analysed using a VTI

Corporation SGA-100 Symmetric Vapor Sorption Analyzer equipped with

10 a Cl Electronics Limited, Cl MK2, 1 Gram Microbalance, an EdgeTech
MODEL 2000 DEWPRIME DF DEWPOINT HYGROMETER, and an '

" JULABO USA, Inc F25-HE Refrigerated and Heated Circulator. The
following method was used:

Drying Temp - 60 °C

Heating Rate - 5 2C/min

Max Drying Time - 60 min

Equil Crit - 0.0100 wt % in 2 min
Expt Temp - 25°C

Max Equil Time - 180 min

Equil Crit - 0.0100 wt % in 5 min

RH Steps (Besylate and Hydrochloride Salts) 10, 30, 50, 70, 90, 70, 50, 30,
- 10



RH Steps - 10 to 90 to 10 by 10 Data Loggi ng I nterval
-2.00 mn or 0.0100 vt % 10 The percent mass change
wako@o¥smwel ati ve hum dity (RH) as conpared t oPC@B2005/001154

original mass of the sanple is reported in Table 12.

The cal cul ated nol es of Watlﬁé upt ake per total noles

of the sanple is reported v Table 12. 15 Table 12

sBH SapsdEdisyipteSalthirer change at Uk 8Re5PefO0, HoLORH

t Bata Loggiag Inferehnpl e at  90% RH  bdsQ0 mir 00 0801 QD Wi %
HCl 3.8 0.77 edisylate 4.6 1.32 fumaric 2.8 0.69

(RS Bisharigfty 03 TP e TS drliness phenoxy) (pheny! )
"ﬁb&d)&?ﬁéﬁ&@})gﬁingsﬁ%mmdﬁgﬁﬁér Egggfa&@m aBSorb water

materi al made ata were
cwas simitatly;analyzed wsing @081 hQenmpatikaTsCEe 006 Sydirhstric

5 oV shorab e ket S fbee it S EAREONEIHuMENTS N,

OlNCh@@@U@igitélﬂﬁé@brar@alaﬁéé,laﬂ EdgbTBcHMODEL 2000
=5, 8086;18) A, b = 16.755(5) A c = 49,587(15) A The
SPEWRBIME ST REWROINI Y GROMETER cand a il IUSA, Inc

C . c | . rqge
SRR ER g Ay, HG BT Rtars M fotauing Bl was
Stigaget ure shows that there is one besyl ate counter
ion per (25)-2-[(S)-(4-chloro-2-
met hoxyphenoxPyyipadeyng - met hyl PRFCphol i ne nol ecul e.
The crystal sHeatihgBRatérot sho®fC/min consistent with
the moi ecul ar Max Dy TRhe - 120 min
(25) - 21 (S)- ( £gfill cift0- 2- et hoxyririaiy I iftemifh ) et hy! ]
nor phol i ne. Tﬁ: fi nal nodel 5\/}@ refined to a
goodness fit Ph W th R1=¢-0874 (1>2sigma(l)) and
wR2=0. 1246( | > fil Time The aB0dNIY e configuration of
(29)-2-[(S) - (FwhGito- 2- net hox PFHERONY T ipHemjn ) et hyl |
mor phol i ne  b&$/Staps was det er MOrte@0ftookd bhnaof | ack
paramet er 0. 0D2ga (6§6inG. I1ARAAI -2500 min or 0.0100 wt %

10

The percent mass change at 90% relative humidity (RH) as
compared to the original mass of the sample is reported in Table 12. The
calculated moles of water uptake per total moles of the sample is reported

in Table 12.
15 Table 12
salt % mass | moles water
change at | uptake per
90% RH | total moles
' of sample at
90% RH

besylate 0.64 0.17

HCI 3.8 0.77

edisylate 4.6 1.32

fumaric 2.8 0.69

Example 124

A single crystal structure of (28)-2-[(S)-(4-chloro-2-
methoxyphenoxy)(phenyl)methyllmorpholine besylate was solved from
20 material made as in Example 110. The data were collected at room



0.9798 (esd 0.1298) for the inverted structure. A

cal cul ated PXRD pattern 15 was obtained from Materi al
weoudiiosiosof t ware suite (Figure 19). Sunmmari eBCofiB10h&001154

angle (2theta) values and intensity values (as a % of

t he val ue of the tal |l est pe;% fromthe spectra are

(RERREES Hth o ARRX (PrForARSL HiBclonRiey The syyore

Zli&hs? é&@e@ol?g tr%ég%ﬁhor%rribw ngi&a Z;;roﬂlé @’212@10\Aﬁth 52:4 (a

4.1
5.8086(168) A3 9 16:185%(5) m c35 4@5587(61 Q)zAl TI1e7 Styuctyze golutlon

Eortlng i dS167 o Bt By o S o

5 mdrbgenm@meﬁvelfr@[(pléctw in ﬁm:dlat‘e}dtﬁdsmdmt The crystal structure
(shows That hateis- anecdiaminte R0aIaT Jag e (38)-2-S)(4-chloro-2-
3
?bé%é’%ﬁ%@%ym{%mﬁ%ﬁé@%ﬁfé% 3
FIC% 65260540618 notishowrytis onsistent wihithei moleculad forettla
S8 el nieTestpanieotise
10 dﬂ’i flflzf{l é‘ﬁ&&s R i rmod oz?&l'g&grfﬂ%i' d"%@v\}ﬂﬂgﬁh@@ G&HFS

to acc our In a
o(hramgmd(l) candaw.‘?gﬂomz%(is%igmem pa‘ﬁhmablsdhm/abnﬂguratlon of

VBT G5 hehoie emetinaptiency) Bhensmsthyimoshelas un

gﬁﬂe wiid GéteAniRSHGH the tflﬁgk %ht?’eﬂh%eé'ﬁé? é) d 6.7879) vs

hind paw was 1Injecte salcin
(@929%(@5«1 0)1298) imometlmmtﬂd stn@stirBaeh rcawlatedrP)&BBrpaﬂern

15 ek BBtined R Vet Stios softhare Flis TEREREOL, i neo

f SlmARbs6Y B langh (21RE) UERESIHRE HRhshyRERIRARS a % of

PW < 11 g weré conS| dered al | odyni ¢ Tesponders and
vﬂaee/ah@abmsetallest peak) from the spectra are reporied below in Table
18.
20 Table 13
Angle Intensity |Angle |intensity
(2theta) % |(2theta) (%
8.9 ° 20.8 19.9 ° 30.6
10.7 ° 28.0 20.6 ° 30.7
12.0° 10.0 21.5° 14.1
13.9° 12.5 22.4 ° 42.3
14.3 ° 17.3 22.9 ° 41.2
15.1° 17.6 23.9 ° 33.9
16.6 ° 70.35 256.7 ° 22.1
17.0° 32.9 27.0 ° 22.0
17.7 ° 42.0 28.5 ° 8.8
18.9° 100 31.0 ° 6.7
19.4 ° 47.2
Example 124

Compounds of the present invention may be assayed for their ability to treat
fibromylagia — like pain in a rat model of capsaicin-induced mechanical allodynia
25 (e.g., Sluka, KA, (2002) J of Neuroscience, 22(13): 5687-5693). For example, a



that each cage had simlar nmean PW val ues. On day 7,
responders were dosed subcutaneously with 10 ny

woaopausdd kg body wei ght, or with vehicle al oreT/iBives/001154

10

15

20

25

30

vehi cl e was phosphate buffered saline containing 2%
Crenophor(r) 15 EL (BASF). The contral ateral PW

val ues were determ ned at 11ﬁ3ur_after the single

desd emogiet 9f teapsaisinindugatomeshanigall allodynia) was rgny carried out as
Sﬁ]@?\r@ For each animal, the day 6 PW val ue was . i

S tted fromthe 1 hour PW value to glveadelta

PWI' vahugay hahaleeSpregaetBaiviey i pas0 ¢) iRVle dagk tycle were placed
the 1 houryt rug tr%?tgment llaﬁ addlp?ll on@) t he day GYEPWI' P

wiis suspendast adrerbetiamneages aagl ellowad tio gm}@atﬁefor 0.5 hour in a

133fRghBg, e soith, 7 T 0 Bbg, O RGCINArSREC ATR B, (PWT) was
ndeteairreation the lethhind epaw:bWVrcm E:eytmzar asddsemerg using the Dixon up

E%ﬁg"”c'{oiv e 5‘3 a (@r:r?gsgﬁg&{egg t%mlglg%orl)éﬂg%@ o]f tge right hind paw

I(O\?rgg zﬁ q]wgﬁf\:bgﬁﬁ c{a%sgrwgdn Qg"/\cl g\ﬁlbz §§ gﬁfanﬁfal'b% Tween 80,

aim swrite saﬁﬁ@)(ecorﬁ QfayE‘eCiheCPW'OLmdiheilat mpaw licéretialateral from
14. Val ues above 30% inhibition were found to be

sinigationcsiie) Wasedeterningddar each animak Apimals fiom the day 6 prereads

CRUTRTEE 197 O RIS B s Harouped o

VEaICéEdMGEQ@G\MImI&EOMOEm valiés. 45054dﬁ/ 746esponders were
48031@ igrpggtag\eoasly W|th 10 rr?g compound/kg7 % ody welgz'nt or W|th vehicle
alone. The vehicle was phosphate buffered saline containing 2% Cremophor®
EL (BASF). The contralateral PWT values were determined at 1 hour after the
single dose, with the investigator blinded to the dosing scheme.
For each animal, the day 6 PWT value was subtracted from the 1 hour
PWT value to give a delta PWT value that represents the change in PWT due to
the 1 hour drug treatment. In addition, the day 6 PWT was subtracted from the
day 0 PWT to give the baseline window of allodynia present in each animal. To
determine % inhibition of allodynia of each animal normalized for vehicle
controls, the following formula was used: % Inhibition of Allodynia = 100 x
[(Delta PWT(drug) — mean Delta PWT(vehicle))/ (Baseline — mean Delta
PWT/(vehicle))].

The mean percent inhibition of allodynia values (for eight animals

- assayed for each compound) are shown in table 14. Values above 30%

inhibition were found to be significant when compared to vehicle controls
(evaluated by ANOVA and Dunnetts tests).

Table 14
Example Number %
Inhibition
37 80.3
38 59
41 211
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groups together with the phenyl ring to which they are attached may
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fused to a 5- or 6-membered carbocyclic group, or a phenyl group
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2005/ 105100 PCT/1B2005/ 001154 142 12. A conpound of
Formuba | gse of a compound according to Claim 1, wherein R’ is H.

3. Use of a compound according to Claim 1 or Claim 2, wherein
R? is phenyl or an aromatic 5- or 6- membered heterocycle
containing at least one N, O or S heteroatom, each optionally
substituted by at least one substituent independently selected from
Ci.¢alkyl, Ci.salkoxy, OH, halo, CF;, OCF3, OCHF, Q(CHa)yCFa,' CN,
‘CONHz, CON(H)C;.calkyl, CON(C1alkyl)2, hydroxy-Ci.calkyl, Ci.
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4. Use of a compound according to Claim 3, wherein R?is phenyl,
pyridinyl or thiazole, wherein each of the phenyl, pyridinyl and
thiazole groups is optionally substituted by at least one substituent
independently selected from Ci.salkyl, Ci.salkoxy, OH, halo, CFj,
OCF;, OCHF,, O(CH,),CF3, CN, CONH,, CON(H)C.salkyl, CON(C1.
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7. Use of a compound according to Claim 6, wherein each R® is

independently selected from Ci.zalkyl, Ciealkoxy, OH, halo, CFs,
OCF3, OCHF;, CN and C;.salkoxy-C1.galkyl.

8. Use of a compound according to Claim 7, wherein each R?is
independently selected from Ci.zalkyl, Cssalkoxy, OH, F, Cl, CF;,
OCF3;, OCHF,, CN and Ci.salkoxy-C1.zalkyl.

9. . Use of a compound accdrding to any preceding claim, wherein
nis1,2or3.

10. Use of a compound according to Claim 9, wherein n is 2 or 3.

11. A method of treatment of urinary disorders, pain, premature
ejaculation, ADHD or fibromyalgia, which comprises administering a
therapeutically effective amount of a compound of Formula | as
defined in any of Claims 1 to 10.
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14. A compound according to Claim 12 or Claim 13, wherein R®,
R’, and R® are each independently selected from H, Cysalkyl, Ci.
salkoxy, halo, CF3, OCF3, OCHF,, CN and C;.;alkoxy-C.galkyl. :
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2-[(2-methoxy-4-methylphenoxy)(phenyl)methyl]morpholiné;
2-[(3-chloro-4-fluorophenoxy)(phenyl)methyllmorpholine;
2-[_phenyl(2,3,5-trifluorophenoxy)methyl]morpholine; |
2-[(4-chloro-2-methoxyphenoxy)(2-fluorophenyl)methyljmorpholine;
5-{[morpholin-2-y|(phenyl)methyl]oxy}isoquinoline;
2-[(4-chloro-3-methoxyphenoxy)(phenyl)methylJmorpholine;
6-{[morpholin-2-yl(phenyl)methylJoxy}quinoline; '
2-[(2,3-difluorophenoxy)(3-fluorophenyl)methyljmorpholine;
2-[(4-fluoro-2-methoxyphenoxy)(3-fluorophenyl)methylimorpholine; -
7-{[morpholin-2-yl(phenyl)methyljoxy}quinoline;
7-{[morpholin-2-yl(phenyl)methyl]oxy}isoquinoline;
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wherein PGis a suitable protecting group, with a
phenol conpound of fornmula (R3)nPhCH under suitable

15 (ii) cyclising a conpound of fornmula XVIl: (R3)n
OR2ru HAINO XVI I O to provide a conmpound of
formula XVI11 20 WD 2005/ 103490 PCT/ | B2005/ 001154 147
( 133) 2r[(@-flerr2-methexypheroxy)(4-Buoraphepybmetyylineerahaline;

or oupp 18 HSRR R BRI kBB "

conp @H:o?ﬂﬁr&ph@né@)@sﬂu@tebhaﬁyl)metrfyl]mdpbhénr@ an 12

to 18, the process including either reacting

conpotri@-ehiorasf-ueophanoxy -ﬂtlpmherr»@mﬁthvl]mthohne

ohenot (el ficfostirS) @ st @i iindiniitRomoilier,
sui t adi@- chlo:b-24melhoxffphérmwﬂzkﬂuadephenwméethyl]merpholme;
necessar

foll owed by deprotection as neceBeay2009001154

(2y 5- dlfluorophenoxy)(phenyl)methyl]morphohne
2-[(3-chloro-2-methylphenoxy)(phenyl)methyljmorpholine;
2-[(2-chloro-5-fluorophenoxy)(phenyl)methyllmorpholine;
2-[(5-fluoro-2-methylphenoxy)(phenyl)methyllmorpholine;
2-[(5-chloro-2-methylphenoxy)(phenyl)methylimorpholine;
2-[(2-chloro-3-fluorophenoxy)(phenyl)methyljmorpholine;
2-[(3-fluoro-2-methoxyphenoxy)(phenyl)methyllmorpholine; and
2-[[2-(difluoromethoxy)-4-fluorophenoxy](phenyl)methyllmorpholine.

18. A compound according to Claim 17, which is 2-[(4-chloro-2-
methoxyphenoxy)(phenyl)methyl)morpholine.

19. A compound of Formuia la as defined in any of Claims 12 to 18
for use as a medicament.

20. Use of a compound of Formula la as defined in any of Claims
12 to 18 in the manufacture of a medicament for the treatment of a
disorder in which the regulation of monoamine transporter function is
implicated.

21. Use of a compound according to any of Claims 20, wherein the
monoamine transporter function includes serotonin or noradrenaline
reuptake.

22. Use of a compound according to Claim 21, wherein the
monoamine transporter function includes serotonin = and
noradrenaline reuptake.



(ii) cyclising a conpound of fornula XVila: 15 WO
2005/ 105100 PCT/ 1 B2005/ 001154 148 R5 R6 OR2 7 HO

we&aoddNodioo XVl la G to provide a conmpound of feCcmuB®05/001154
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XMilla: R5 RX6:r ORZ RO R8 NH 5 XVilla O
foll owed by renoval of the ?gébonyl oxygen (=0 from

L1 287 PS5 b 1 R e bR ol

acce : f: wherein: both of the carbons-
e poiieses

i dentl ""are of the S conformation; R1
is Hor Cl _6alkyl; R2 is phenyl or pyridinyl that is

ti [ tituted N 15 . .
oD be 20 leS 8 Bl 4o 2R ISP a3 Bl csorer
Cl_ﬁ%?@%iné%ﬁresshiﬁb@nti%e &Xdtrbss indorfélenbe.i S
an integer fromone to five; and WO 2005/ 105100

PCT/ 1 B2005/ 001154 149

25. A process for the preparation of a compound of Formula | as
defined in any of Claims 1 to 10, the process including either (i)
reacting a compound of formula VIt

R2
o
Oy ™
!
PG

Vil

wherein PG is a suitable protecting group, with a phenol compound
of formula (R%.PhOH under suitable conditions, followed by
deprotection as necessary; or

(i) cyclising a compound of formula XVII:

(R%),

HO
| HN.__O
XVl j

Cl

to provide a compound of formula XVIll



R3 is independently selected from Cl_6al kyl
Cl_6al koxy, OH, halo, CF3, OCF3, OCHF2, or CN

wonosiideot hat t he compound is not 2-[(2- PCT/IB2005/001154
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et hoxyphenoxy) (phenyl ) nethyl]norpholine. 5 28. A

conpound according to clalngﬁ7 or a pharmaceutically

acceptabl e salt thereof ein nis an integer from

one to three, wher ei Hﬁh is phenyl that is optionally
s i tRént s

chloro, nmethyl, or

i ndependent|y sel ected f
10 nmet hoxy; R3 is indepe
chl oro, brono, fluoro, n- propyl, or CN
and RL is H 29. A conpound accgrding to claim28, or
a pharmaceutically acceptable s h@reof, wherein n
is two or three, R2 is phenyl that|| 15 is optionally
substituted by one to t X\&fl substi@uents i ndependently
selected fromfluoro, chioro, nmethyl, or nethoxy, R3

i s i nallguedichy| yersevalctaid the osarhsrybx 9xyasn oh@) tramo the
fluor 3, n-propyl, or CN; and RL is H 20
AR%@PBSE{]% g'éogaccg)rdl ng to claim?27, or a

phar maceutically acceptable salt thereof, wherein
sal d conpound is selected from the group consisting

(@s) A prqcess)for the: prapasatiomef RoxgrpRexast wf Fosmule | as

I Y4 0 5 T g iy e 0

mor pheactirey a caMpolnd(ck f&mEIa-Vait or o- 2-f | uor ophenoxy)
phenyl nmethyl] norpholine; (25)-2-[(1

S) - (3- Fl uorophenyl ) -o-tol yl oxy-nmethyl] norpholine; 30
(29)-2-[(1 2

S) - (2- Chl or 0- 4-f | uor ophenoxy) - ( 3 met hoxyphenyl)

nmet hyl ] norpholine; (2S)-20(1

S) - (3- Fl uor ophenyl ) ( 2- netrthoxyY4- nHy| phenoxy) -

met hyl ] nor phol i ne; WD 2005/ 10 100 PCT/ | B2005/ 001154
150 (29)-2-[(1

S) - (4-chl oro- 2- net hoxypheno é)(pyrl di n- 2-

yl ) met hyl ] nor phol i ne; (2SR

S) - (2- Chl or 0- 4- f | uor ophenoxy) - (3V"|

wherein PG is a suitable protecting group, with a phenol compound
of formula:

under suitable conditions, followed by deprotection as necessary; or
(ii) cyclising a compound of formula XVila:
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fl uor ophenyl ) met hyl] norpholine; and 5 (2S5)-2-[(1
S) - (4- Fl uor o- 2- met hoxyphenoxy) (3- fl uorophenyl) net hyl ]

wounophosiome. 31. (2S)-2-[(1 PCT/IB2005/001154

S) - (4- chl or o- 2- met hoxyphenoxy) (phenyl) nethyl]
nor phol i ne, or a pharnaceutLﬁ?lly acceptabl e salt
thereof. 10 32. (25)-2-[(1,
S) - (4- chl or 0- 2- met hoxyphepoxy) (phenyl) nethyl]
nor pholine. 33. (25)RE-|

S) - (4- chl or o- 2- net hoxyp
nor phol i ne besyl at e.
S) - (4- chl or o- 2- met hox¥1 £ﬁ3 nyl) methyl]’

nor phol i ne besyl ate.” 20 3p. crystjalline (25)-2-[(1
S) - (4- chl or o- 2- met hoxypheRbxy) (pHSy! ) O net hyl ]

nor phol i ne besyl ate having a X-ray poyder diffraction
spectrum conprisi ng theyfigl | owing 2-theta values 0.1
measured using CuKa radiation: 1¢i6, 18.9, and 22.4.
25 36. A conposition conprising: a therapeutically

ef fective anount of a conpound according to claim 27,
or a,pharmaceuti cal | ceptabl e salt thereof, and a
phar HBEVGE 8 Qo st S RrBuBKVIE. 30 37 A
conposition according to claim 36, wherein said
conpound is (2S)-2-[(1 S)-(4-chloro-2-nmethoxyphenoxy)
(phenyl) methyl] norpholi®, or a pharmaceutically
acceptable salt thereqfs, W) 2005/ 105190

PCT/ 1 B2005/ 001154 15 RO ¥T4 on according to
claim 37, wherein said cg disf (29-2-[(1

S) - (4- chl or o- 2- met hoxyphe R yl) nethyl]

nmor phol i ne besyl at e. 39. JUse a tonpound of
Formula I b as defined in ams on Oflﬂﬁ aims 27-33 in

t he manuf acture of a nmedi canment the treatnent of
a di sorder selected frogbbﬂe group! consi sting of:
ADHD, genuine stress i 8 nenc&® stress urinary

SRR Sy RO T SRR SRR L) fom o

conpmorgheliro 'mpt_o Claim 39, wherein said conpound
is (25)-2-[(1 S)-(4-chloro-2-nethoxyphenoxy) (phenyl)

2
(laqnyl) methyl] 15
stalline (25 -2-[(1

27. A compound of formula lb:

lR‘I
[N
* 0
oj}/
Ib

" or a pharmaceutically acceptable salt thereof; wherein:

both of the carbons identified with a “*” are of the S conformation;

R' is H or Cy.galkyl;

R? is phenyl or pyridinyl that is optionally substituted by one to three
substituents independently selected from C,.¢alkyl, Cy.salkoxy, OH,
halo, CF3, OCF3;, OCHF,, or CN;

n is an integer from one to five; and



met hyl ] norpholine, or a pharmaceutically acceptable

salt thereof. 15 41. Use of a conpound according to
wGOheismog0p wherein said disorder is fibromyal gcaiB2has/001154

Use of (2S)-2-[(1 S)-(4-chloro-2-nethoxyphenoxy)

(phenyl) nmethyl] norpholine besylate, in the

manuf agt ure of a medi canment 490 for the treatment of

fi br dify 4% gndependently selected from Ci.salkyl, Cs.salkoxy, OH, halo,

CF3, OCF3, OCHFZ, or CN;
provided that the compound is not 2-[(2-
ethoxyphenoxy)(phenyl)methyl]morpholine.

28. A compound according to claim 27, or a pharmaceutically
acceptable salt thereof, wherein n is an integer from one to three,
wherein R? is phenyl that is optionally substituted by one to three
substituents independently selected from fluoro, chloro, methyl, or
10 methoxy; R? is independently selected from methoxy, chloro,
bromo, fluoro, methyl, CF3, n-propyl, or CN; and R'is H.

29. A compound according to claim 28, or a pharmaceutically
acceptable salt thereof, wherein n is two or three, R%is phenyl that
15 is optionally substituted by one to three substituents independently
selected from fluoro, chloro, methyl, or methoxy, R®is
independently selected from methoxy, chloro, bromo, fluoro,
methyl, CFs, n-propyl, or CN; and R’ is H.

20 30. A compound according to claim 27, or a pharmaceutically
acceptable salt thereof, wherein said compound is selected from
the group consisting of:
(2S)-2-[(1S)-(4-chloro-2-methoxyphenoxy) (phenyl) methyl]
morpholine;
25 (2S)-2-[(1S)-(2,3-Difluorophenoxy)(3-fluorophenyl)methyl]
: morpholine; .
(2S5)-2-[(18)-(3-Chloro-2-fluorophenoxy) phenyl methyi]
morpholine;
(25)-2-[(15)-(3-Fluorophenyl)-o-tolyloxy-methyl] morpholine;
30 (28)-2-[(1S)-(2-ChIoro-4-fluorophenoxy)-(3-methoxybhenyl)
methyl] morpholine;
(25)-2-[(1S)-(3-Fluorophenyl)(2-methoxy-4-methylphenoxy)-
methyllmorpholine;
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(2S)-2-[(1S)-(4-chloro-2-methoxyphenoxy)(pyridin-2-

yl)methyi]morpholine;
(2S)-2-[(1S)-(2-Chloro-4-fluorophenoxy)-(3-

fluorophenyl)methyl] morpholine; and
(2S8)-2-[(1S)-(4-Fluoro-2-methoxyphenoxy)(3-

fluorophenyl)methyl] morpholine.

31. (2S)-2-[(1S)-(4-chloro-2-methoxyphenoxy) (phenyl) methyl]
morpholine, or a pharmaceutically acceptable salt thereof.

32. (25)-2-[(18)-(4-chloro-2-methoxyphenoxy) (phenyl) methyl]
morpholine.

33. (2S)-2-[(18)-(4-chloro-2-methoxyphenoxy) (phenyl) methyl]
morpholine besylate.

34. Crystalline (2S)-2-[(1S)-(4-chloro-2-methoxyphenoxy) (phenyl)
methyl] morpholine besylate.

35. A crystalline (2S)-2-[(1S)-(4-chloro-2-methoxyphenoxy) (phenyl)
methyl] morpholine besylate having a X-ray powder diffraction
spectrum comprising the following 2-theta values + 0.1 measured
using CuKo radiation: 16.6, 18.9, and 22.4.

36. A composition comprising: .
- a therapeutically effective amount of a compound according to

~ claim 27, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.

37. A composition according to claim 36, wherein said com-pound is
(2S)-2-[(1S)-(4-chloro-2-methoxyphenoxy) (phenyl) methyi]
morpholine, or a pharmaceutically acceptable salt thereof.
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38. A composition according to claim 37, wherein said compound is

(28)-2-[(1S)-(4-chloro-2-methoxyphenoxy) (phenyl) methyl] A
morpholine besylate.

39. Use of a compound of Formula Ib as defined in any one of
Claims 27-33 in the manufacture of a medicament for the treatment
of a disorder selected from the group consisting of: ADHD, .
genuine stress incontinence, stress urinary incontinence,

depression, generalised anxiety disorder, fibromyalgia, and pain.

40. Use of a compound according to Claim 39, wherein said
compound is (2S5)-2-[(1S)-(4-chloro-2-methoxyphenoxy) (phenyl)
methyl] morpholine, or a pharmaceutically acceptable salt thereof.

41. Use of a compound according to Claim 40, wherein said
disorder is fibromyalgia.

42, Use of (2S)-2-[(1S)-(4-chloro-2-methoxyphenoxy) (phenyl)
methyl] morpholine besylate, in the manufacture of a medicament
for the treatment of fibromyalgia.



