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treatment of disorders including ADHD, urinary incontinence disorders,

depression, generalised anxiety disorder, fibromyalgia, and pain.
SUMMARY OF THE INVENTION
This invention relates to novel morpholine compounds which inhibit
25 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
30 variety of therapeutic areas. For example, the compounds of the invention
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 espeC|aIIy dlsorders i n which |nh|b|t|on of

reupt ake of both serotonin and noradrenaline is

i mplicated, such as urinary Incontinence. According to
pect, the invention provides a use of a
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in the manufacture of a nedkﬁanent for the treatnent
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Odﬂt’mdeallsleﬁﬂe@ed frpmr Wmﬂlsor@smam premature ejaculation,

4al k L koxy,. .SCF3,
co AT R b, apd g RoGBln by (BIMABIN A8 T s
Cl. 4al kyl NR OR' and MR R"; 20 each R3 is independently
sel ected from Claal kyl, Cl.6al koxy, OH, halo, - - CF3,
OCF3, OCHF2, QCH2) , CN, CONH2, CON(H)CL. 6al kyl,
CON(CL.  6al kyl) 2, [hydr oxy- CL. 6al kyl
Cl. 4al koxy- Ci . 6al k . 4a| oxy Cl. 4al koxy, SCF3

Cl_sal kyl SO2, C1. 4al 4a| kyl -
Cl- 4al kyl NR1IOR' and NR10 1 | s W i nt eger
bet ween 0 and 4, wherein en n 2, the two R3

groups together with the phenyl ri ng to which they
1are attached may represent a benzofu ed bicyclic ring
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R' is H or C;.galkyl;
R? is aryl, het, (CHy);aryl or R* wherein each of the aryl, het and R*

15 groups is optionally substituted by at least one substituent independently
selected from Cigalkyl, Cisalkoxy, OH, halo, CF;, OCF3;, OCHF;
O(CH;),CF3, CN, CONHz, CON(H)C;.galkyl, CON(C;.salkyl)z, hydroxy-C..
galkyl, Cy4alkoxy-Cgalkyl, Cy.salkoxy-Ci.4alkoxy, SCFs, Cisalkyl-SO2-, C4.
4alkyl-S-C.salkyl, C14alkyl-S-, C1.salkyINR'™R"! and NR'°R";

20 each R® is independently selected from Ci.salkyl, Cisalkoxy, OH, halo,

" CFa, OCF3, OCHF,, O(CH,),CF3, CN, CONH,, CON(H)C1.salkyl, CON(C;.
galkyl)s, hydroxy-Cisalkyl, Ci4alkoxy-Cisalkyl, Ci.salkoxy-Ci4alkoxy,
SCF3, C1.6alkylSO2, C1.4alkyl-S-Ci.salkyl, C1alkyl-S-, Ci4alkyINR'°R" and
NR™R" .

25 nis an integer between 0 and 4, wherein when n is 2, the two R® groups
together with the phenyl 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-
or 6-nenbered carbocyclic group, or a phenyl group

wosedbfoR 5- or 6-nenbered heterocyclic gr oUg-rye2005/001154
containing 5 at least one N, O or S heteroatomy R10
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wherein R is H Integer 3: Use of a conpound
acddfdi¥fto Integer 1 or Integer 2, wherein R2 is

ar Y is ¥n ik@laer B8N ionally substituted by at |east
one 20 subst ﬁteuen?&?hdependently sel ected from

C7 _asyllis phenyiynaptthplx anthGdyl bpphenadtidyl; @3, OCHF2,

vCF3, CN,,.CONH2, CON( H) CL. 6al kyl c7
165 MEF ¥ A0 ioyeriagis -h nemarhalc s o 1,6 marbheteph heterocycle
Cl bt esditaing 4bk&one NSE S S hbtdtahtonm 'o?ﬂi%nall_jy fused to a 5-
Cl-aal kyl - S-Cl1. 4al kyl', Cldal kyl-S-, Cl4al kyl NR OR11

andrNB:nignbersl cathogyelicigraupeonfa seconth dind- awrc Grroemiered

¢ eI RE i PR FohB g e BRE L 0 PSR AR o
thirﬁ@@iugdgr OURRat S optheonal Igonspdusidi t ut eid by afotl east2-[(2-
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181 gghoxyphencry)ehacyRmetillmaipielinecF3, ocF3,  OCHF2,

gON C(Hé)lygﬁ%ﬂzu f y%é%%%ﬁlw l’to Integer 1, wherein R’ is

Cl Hal koxy-C1. 6al kyl , Ci1.4al koxy- Cl-4al koxy, SCF3, Cl_
6al kyl - SO2-, C1. 4al ktyl -S-C1-, al kyl , . C1. 4ﬁ_l| kél - S,
Cl4al kyIINIRORS: Mf@ OfNRERMPOURE @geprding tg integery1 or Integer 2,

B BB, i R Pty sishufod By Bhieddr oe
20 substituent independently selected from C,salkyl, Ciealkoxy, OH, halo,
CF3, OCF3, OCHF;, O(CH),CF3, CN, CONH,, CON(H)C,.salkyl, CON(C.
galkyl)s, hydroxy-Ciealkyl, Cisalkoxy-Cigalkyl, Ci.salkoxy-Ci4alkoxy,
SCFs, Ci.6alkyl-SOz, Cyealkyl-S-Ciualkyl, Cisalkyl-S-, Ci4alkyilNR™R"
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, Ci.salkoxy, OH, halo, CF;, OCFs;,
OCHFz, O(CHp),CFa, CN, CONH., CON(H)Ci.¢alkyl, CON(Cisalkyl)z,
30 hydroxy-C,.calkyl, Ci.salkoxy-Ci.galkyl, Cs.salkoxy-Ci4alkoxy, SCFS, Ci-
salkyl-SO.-, Cialkyl-S-Ciaalkyl, CiaalkylS-, CisalkyINRR' and
NH10R11. : .
Integer 5: Use of a compound according to Integer 4,wherein RZ is
phenyl.



Integer 6: Use of a conpound accordl ng to any of

Integers 1 to 5, wherein the optional substituents

for R2 are sel ected from Cl4al kyl, G 6al koxy, OH,
I OCF3, OCHF2, CN and Cl- 4al koxy- CL. |
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n hefemagmz. According to a second aspect of the
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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

- 110 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 Formuia | as defined in any
of Integers 1 to 11, the process including either (i) reacting a compound of

30 formula VIII; '



I PG VIII wherein PGis a suitable protecting group,
with a phenol conmpound of fornula (R3)PhOH under
suitabl e conditions, followed by deprotection as

- or 5 (||) cyclising a conpound of fornul
‘?(@SFU%%{%&) OLHO HN XVI1 Cl to provide a %WBWPH“S“
of formula XVI1l1 (R3)n O R2 Oly NH Xvill O fol |l owed
by renoval of the carbonyl ggen (=0 fromthe
nor phol i none 10 group. Accor |ng to a fourth aspect
of the invention, there is pro Hded a conmpound of
Formula la: R O) R6 .R @ _Re la WO 2005/105100
PCT/ | B2005/ 001154 6 and pharnfrac&DHi cal | y and/ or
veterinarily acceptabl e deriatives thereof, wherein:
- R, R, R4, R10, R, v, Ky aryl and het are as
defined above in any of Imtegers 1 to 10 in respect
of Formula |I; 5 R5 is Cl-6BGkyl, Cl1_5al koxy, hal o,
CF3, OCF3, OCHF2, CXC}Q)yCFB CNIlt  hydr oxy- C7 6a|ky|

Cl. . al koxy- Cl 6al k Cl. al koxy- C7_aal koxy,
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5 (i) cyclising a compound of formula XVII:
(R3),

O
. Y

Cl

to provide a compound of formula XVl

" 2

Xviil 0

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:
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or 6-nenbered carbocyclic group, or a phenyl group 15

fused to a 5- or 6-nenbered &terocycl ic group
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R8091 ? wst he preceding two paragraphs. 30 In
yet ur er 8 ments, there is provided a conpound
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In certain embodlments of the urth aspect of the |nvent|on R is

o; Ciaafid Cip Bl o B RS AR pRoRy
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> b G i g R S PR

MOIPNAIKoRE-Crealkyl. Of course, the mventnon specmcauy includes

compounds which have the limited definition of R® as defined in the
preceding paragraph, together with the limited definitions of R, R” and R®
25 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 R as defined
in the preceding two paragraphs.

30 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 C1.salkyl, Ci.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

2 - ro- 2- f 1 uor ophenoxy) ( phenyl ) net hyl ] nor
%'O[zglfs[/l‘g)giog d i f1uorophenoxy) (phenyi ) net hyi ] nof %%0%001154
2-[(4-ch | oro-2-net hyl phenoxy) (phenyl ) net hyl ]

nor phol i ne;

2-[ (2, 4-RT 8 1G1aatkyh Enealinn IRGRY OMBCHFL] and phol i ne; 15

o TR OR ond B Be B e BN o b R s
ii ne; Spddifie @ample compounds within the scope of the fourth aspect

0
oro-2-(trifluoronethoxy)phenoxy] (phenyl’) net hyl ] nor pho
, rpj the mventlon include:

RIS BRAERRR e BRI BB GleR
hI orzof(&chImombthm@phéddxwphéﬂmémw}fhbmmt ri I e

- et hé%zgkl sh{qu(ﬁmuometpp(meﬂw%@hae%We@menhqhne
[q:ﬁ%{&giﬂéb xgﬁﬁééi%z (pRERINSthfithBpHoRRe;
nyI&ﬁé{dmldrb@ethbﬂphwpxy)(phenyl)methyl]morphollne

o RS AR bl P!
“e{%‘III Rl o "

I ]ZaﬂﬂMﬂumphenoxy)(phenyl)methyl]morphohne

A

e
(
25
Y
h
(
h I
[ 2- 1:2;;(%};42& ﬂﬁ@r‘&?h? )??(ghenw%methggwg I-]'o(hgﬁenyl ) met hyl
r
(2
(3

(
e
o-

NN D W cm\ﬂrlo——:
Or—||—|

©
~ l—|jr—1

1

—_—r— ot

~—+

phcﬂ-[(ﬁ@hkzro-z fluorophenoxy)(phenyl)methylimorpholine;
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30 2-[(2,5-dichlorophenoxy)(phenyi)methyljmorpholine;
2-[(3-chlorophenoxy)(phenyl)methyllmorpholine;
2-[(2-chloro-3,5-difiluorophenoxy)(phenyl)methylimorpholine;
2-[(4-chloro-2-methoxyphenoxy)(4-fluorophenyl)methyllmorpholine;
and
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2-[ (3-chl or o- 2- et hoxyphenoxy) (pyri di n-2-yl ) net hyl ] norp
hol i ne;

| =di chl or ophenoxy) (pyri di n-2-yl ) met hyl ] nor phol i
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yl) Myér]w(&tmbmlﬂlurmphenoxy)methyl]morphollne,

b (2: Sl Lo ophengx (ohenxl ) fe zhém{neetﬂyhmoeph%ﬁne;
r2m£ éﬁolclgr@ﬁ&pg W?m@ @%g%yﬁ&g@gﬁ@lnoxy (phenyl)
met hyl ] 24@-¢hlond-8meethoyheboky)(pheoylmethyimorphelinex y )
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mor phol ﬁq% s-ﬁrﬂufolr%Phenoxy)AS-ﬂUOfOphen | methtyI]morpholme,
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2-[(2-c or ophe | ] nor phol i ne
25 2-[(4-fluoro- 2-methoxyphenoxy§ 3-ﬂuorophenyl)methyl]morpholme
- [gﬁdfﬂﬁﬁ&p%onﬁw(mnﬁmm 1eRFahefHR; Ny! ] morphol in
2 [[2- (m{[mumhomwephbngambmﬂ@msoqmbnmeny| ) et hyI

]m)rphollne In flfth% 5’ hnl ent
provi de€THsfluerosmatonyp egmfy ny et yimorphline;

2-[(4-chloro-3- methylphenoxy)(phenyl)methyl]morphollne, _
30 2-{(2,4-dichlorophenoxy)(3-flucrophenyf)methyljmorpholine; '

2-{(2-chloro-4-fluorophenoxy)(3-fluorophenyl)methyllmorpholine;
2-[(2,4-difluorophenoxy)(3-fluorophenyl)methyljmorpholine;
2-{(4-chloro-2-methoxyphenoxy)(2-flucrophenylmethyllmorpholine;
2-[(2,5-difluorophenoxy)(phenyl)methyljmorpholine;



R I CN" a" (R n R~ 10 I b or a pharmaceutically
acceptabl e salt thereof; wherein: both of the carbons
identified with a "*" are of the S conformation; R1

Wwo 2b8sAbsife- 62l kyl; R2 i's phenyl or pyridinyl i
opt %ona 'y substituted by one to three 15 bEftBbRoniss

substituents i ndependently sel ected from Cl. 6al kyl,
Cl_6al koxy, OH, halo, CF3, OgF3, OCHF2, or CN; nis

3
o1 ect et cficE AR Aoty ERen ety IBERERAET Y
3, Esbien Sty ey |-
I'n Cﬁrté‘fﬁ'@%@%’g’@ﬁ\y&’%oéﬁ@%ﬁbﬁ@ﬂ%%M€ b, R2
{hr bo- oLdErS -2 mep RSN pRERAmS Y flgBhoffis, * ©
£ 515 ot Stombtermp e,
N, T RIS matrsShenbhemBmenyina Hbline ding
of for @U[[@{(Eg%;orbdaétheyay)mnF%h&h@f@@ﬁ@nﬂ@yeﬁ@ﬁﬂp@m.

i s phenyl I's optionally subs ut ed

t hree subdhnia filthaspectdbp eresant investior presidds foma compound
fluoro, %@%ﬁr%q met hyl, or WO 2005/ 105100

PCT/ | B29 d 19& 10 met hoxy; R3 is nethoxy, chloro,
bromo, fluoro, nmethyl, G&8, n-propyl, or CN and Rl

is H In still other enbpdi nents of a conpound of
formula 1b, said conp is selected fromthe group
consisting of: (29 -2-[(1

S) - (4- chl or o- 2- met hox xy) dphenyl) nmethyl] 5 -
nor pholine; (2S)-2-[(1 N

S)- (2, 3- Di f I uor ophenoxy) (3-f orﬁ:{)mw ]

nmor pholine; (2S)-2-[(1 S)-(3-Chl oro<2<tl uorophenoxy)

phenyl nethyl] norpholine; b
10

or a pharmaceutically acceptable salt thereof; wherein:

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.galkyl, Cy.galkoxy, OH,
halo, CF3, OCF3, OCHF,, or CN;

n is an integer from one to five; and

R® is independently selected from Csalkyl, Cisalkoxy, OH, halo,

CFs, OCFs, OCHF», or CN;

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

" ethoxyphenoxy)(phenyl)methyljmorpholine.

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, Ris methoxy, chlqro,

25 bromo, fluoro, methyl, CF, n-propyl, or CN, and R’ is H. In other
embodiments of a compound of formuila Ib, n is an integer from one to
three, R%is phenyi that is optionally substituted by one to three :
substituents independently selected from fluoro, chloro, methyl, or



10 (2S)-2-[(1S)-(3-Fluorophenyl)-o-tol yl oxy-net hyl ]
nmor pholine; (29)-2-[(1
S) - (2- Chl or o- 4-f | uor ophenoxy) - ( 3- met hoxyphenyl )

tzlgﬁé rpholine; (25)-2-[(1
‘g?- %lFflglgr ophenyl) ( 2- met hoxy- 4- net hyl phenoxy CT/IB2005/001154

met hyl ] nor phol i ne; 15
(2S)-2-[(1S)-(4- chloro 2- met hgxyphenoxy) (pyri di n- 2-

yl )mg%pw ﬂﬁTgr,ﬁ &ra%mgn& glao methyl, CF, 0-prony g

or 0- 4 enox uoro
rer‘pHmmde isaHd In sﬂlspﬂ'@r embodiments of a compound of formula ib,

fﬁ%gﬁ'ﬁﬁéﬁ?%{ﬁ%gﬁe henﬁ]qy&fé”ppﬂnﬂﬁté"%%odl nment of

a conpound of I

chl o?g 2- nmet é%?();%ﬂgr%xglbhgcgo‘ezﬁ%gh%#géhyl] mhpeﬁgf methyl]
®r a pharnaceuti @mrpbolmecept abl e salt thereof.

Anot her co

(29)-2-1(19) ?%ﬁf 2ilspaeR h@‘f‘ﬂb@@‘ﬁﬁ@’%(&/ '“?’BHBﬂQY'imethV“
met hyl ] 25 nor pholmdigholitee (2S)-2-[(1

S) - (4-chl or o- 2- met hoxy henoxy%_ﬂ(phenyl) net hyl ]

wor phol i ne. mégShed Sidgﬁfa{@@- erophenoxy) phenyl methyl]
(25)-2-[(19)-(4- c ﬁ,] met hoxyphenoxy) (phenyl)

met hyl ] rmrphollne Fe. (29-2-[(19)-(4-

16hl or o- 2- et masyak[arsp(s)menamm) -0t Piohy)- niﬁlhﬂ!&ﬁidrmolme

besyl ate may ex|s 1 ne Porm

certain enbo&?ﬁi;‘ﬂt[@s t(?;@'?lﬁlq 4ﬂE°WQFUQXS{)((Q -methoxyphenyl)
S) - (4-chl oro- 2- aﬁg‘lwwhﬁb (phenyl) net hyl]

nor phol i ne besyl at ray’ powder diffraction
spect r um comi2BpRH{ S)H8-Flodrophemd)(2-métabry-dahethylphefoty)-

measur ed usi ng CuKa il atiop: 16.6, 18.9, and 22.4.

In certain WD 2005’)61[3@ fﬁefﬂbepr'ﬁ%zoow 001154 11

mbodi t { idin-2-
18704 ohi or 0. BSFRURS) ARG Ficiyphononpyridin-2

mor phol i ne besyl aty§miedlsylimotphalingpowder di ffracti on
spectrum co llo 2thet alues t 0.1
rrgasured usrﬁgé?gl%;) aé@p[qs#ﬂug@p@en? Sﬂé 19.4, 22.4
and 22. 9 51n ceqbgmpr@ﬁ‘ggﬁhmtm@r fbNd: Anld ne

2S)-2-[(1S 4- chl or 0- 2- " et hoXyphenox henyl
hothyi ] or Lﬂésoadnsadﬂoﬂuomwytﬁwpaeﬁ%xé D er

2l vee t 01" neadtPLETREY BB RTRhBlE o 20, 1.
20.9, 23n5>ne2éinBodnm’éilxt3ﬂanrﬂp¢uﬂdroif earmmammél(uswq(w) -(4-
crystalline (28) [(1S) -chl oro-

et CRIRKREEIIR 9WN\9H@MI Phﬁ@')ﬂhme}hyﬂtﬁi‘?iﬁbpllﬁﬂa F@syl ate
hasy g HidcBitically acceptable salt thereof. Another compound of formula
Ib is (25)-2-[(1S)-(4-chloro-2-methoxyphenoxy) (phenyl) methyi]

25 morpholine. The (28)-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-
chioro-2-methoxyphenoxy) (phenyl) methyl] morpholine besylate may exist
in a crystalline form. _

30 In certain embodiments, crystalline (23)-2-[(1S)—(4-chloro-2l
methoxyphenoxy) (phenyl) methyl] morpholine besylate has a X-ray
powder diffraction spectrum comprising the following 2-theta values + 0.1
measured using CuKq radiation: 16.6, 18.9, and 22.4. In certain



powder diffraction spectrum conprising the foll ow ng

2-theta values 0.1 neasured using CuKa radiation:

12.1, 15.1, 16.4, 18.1, and 25.7 . In certain
crystalline (2S)-2-[(1S)-(4-chlog

‘?}EH?EOX ﬂenoxy) (phenyl) methyl] norpholine cf &@12805/001154

has a X ray powder 15 di ffractl on spectrum conpri si ng
the followi ng 2-theta val ues 10.1 nmeasur ed usi ng CuKa

cnteiibh@hents. Sysling @%ﬁ%ﬁgﬁ@? elibrae! fafdhiEidhoxy)

ot phou) eeny) ORI beByieshds 0 RO GNaDTS P

has a powder diffraction spectrum conprising
t heansatmmwypnsma ey faflgwings2-theda yaligs i@ d umeasured .ugmg

en‘o}%'d{(ﬁi%@?“g@ Qét aﬁplgﬁqg(&é]ﬁgﬁ 22 2(2490h|' grgerzt ai n

get hoxy IR&eeain efmbbEiments r&{/éwlhﬂme (28 )PLp19)4 lchiBro2t e
has a X- raj\{WOV\der di ffraction sp ectrum conpri si ng

t hemethaxy xy) (phanyl)vaethul mompnohnﬁémcéﬂprm has @M@y

enthIRr=Cyy spaetim SrpusAbind fabuing 2l o

et ﬂn@aymanmm@ CURbaadiatione RO, oI 2BI®) 2472 and 24.7.
hydrobrom de has a X-ray ovvder diffraction spectrum

corrpr i silpgeriain embpdlmargs Mﬂéﬂlae @8 )e-{(15)-(4-chiasear ed

5. B ne FtbA By ety ogoalf mad naMcray

( ZSboﬁdér(difﬁ)actlén be@trmn%ompri@ﬁ\grt‘né fsliowihg 2atkgda values = 0.1
(phenyl) nethyl] norpholine edisylate has a X- r%gﬂ
Ag

povieasuedrysing Kaé’ﬂd@ilﬂﬂm"%dnﬂ ilsi1Rgh t18el fand

2l Kl offcbanife el S U sh B8
PCTheBitXy ﬁh@ﬁﬂ)@{phé‘?flmemyﬂ triorphelinecshirateties a X-ray powder
cryst alline (29 chl oro-2- net hoxyphenoxy)

(Sph ﬁqioﬁ@PﬁW}'W’Wféﬂ'"gw@eégﬁ@ﬁ"ﬁﬁt?etmb%v%iuﬁﬁFté%ﬂ

2 1 Epa o) 0 R oS BRUR NI 107 B it A o

18 18n2eriih Bmbddingis scwﬁamnmsmq 15)-(Bahiotb -1 b

may be present in a conp on _conpri sSi

£ hemBIYPBERPxY) dpRersil e BIEhGmaaHEHE dids X-ray powder

e cfiffdcion Ypactrif{Reriprsing o RIGNREIRARA ViBks k0.1
mccmabie@ weing OwiKo, i@distionnds. 1Qf20f0?72119 ande2mey be
used in the manuf acture of a canent for

LT eat rerin Garian ambecientscsrsteline (28 HS o 2
BP0 RN rpah AR By,
anxpewuelddlﬁmcinen spechommom@ising thedollowing 2-theta values = 0.1
measured using CuKa radiation: 18.4, 20.0, 23.9, and 27 .4.
25 In certain embodiments, crystalline (2S)-2-[(1S)-(4-chloro-2-

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

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

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



pain. In a particular enbodi nents, the conpound is
(29)-2-[(1 S)-(4- chloro-2-nethoxyphenoxy) (phenyl)
nmet hyl] norpholine, or a 15 pharmaceutically

GeRhadhe salt thereof. According to a sixt (Zﬁf@
‘g‘? thFea:?nventi on, there is provided a con‘pouhrﬁ 0 Bilsionass
Formula Ia or I b as defined above for use as a
pharmaceutical. According tol& seventh aspect of the
i nvent i imcertdineenbodiments, degtalline2 @Sy @A)tBixE-ctiloree2-1ul a
I, lg or |b for use in the trea nt of ,a disordgr in
wh i SXPhBag Y dPRen D melBBAPRETRS SHEA dBSrARTRY o
| N pWABR ditfraction' Spect f :
2o PONPBE it Pachini SppASAEIT fefiohinguiha Yalles 0.1
c ompeasuded OsiRgCulmrddiatam: | 11.8,51812f 2016 dard@845 9 n t he

5 manufact ure of medi canent for the treatnent of a
(Soiledh

i sor delCOMPQYRASIP may; ks Prepentdn GeAmResition
o - . ) il . _
RSS! oWl JRETRY Ao O b8 adboring o
i ndonmids b, lor a pharmacentically axceptabledsalt theredi; ard ahe -

re%lw ation.,of ,serotqQni.n or, noradrenaline In mnmals
is

AEnRceHtcally decopteblP R e nhodi ment i ncl udes t he
t r eat me Wonglouhdd ST 96 ARla I may 1d uséldﬁiﬁ th@%&r%ﬁé&ﬂnl'e{)éf a

serotonin and noradrenaline i's inplicated. sti

10 umedicamenider thentreatmant oé s disasderselected from thie group

e 5P DB of APKE apBbeitess Tissebhleh sbesF BT, 15
Pr eMESnihenes, alprédsict) .geABHNs8d ahkibfyodEéider, dibrémyalgia, and
manmal s, in particular, the treatrent of uri nar%ﬁﬂ-

i n@gin.i inemparticylas embodimentsy thewgompaundia (2%)-2-[(1

s S 83RO RRAPH S BIrR Pue el BichoMick” o et noc

19 phasnhtasically asespiablelsaltthorebf.t he regul ation of
monoam ne transporter function is inplicated which,
conpr i séscatding ite 2 sixty agpeethel tge inveation.ythere ix pravdded a
a a Go rpul g | I fiaed
anoynding” o FRRHIG, %R BF' ('@, hifbd, prlfe W6 es o
enpidirmaosutidal.t he ninth aspect of the invention

i ncl udes a 0O nmethod of treati a. di sordey I n whic
the r cqdczordio i aRAVEPBHATPES of ?nﬂ PEIRL there i Provided a
: r i i
2} RARARE of IR (EPRICPER WTeh iaimdnt Bt Ahchbor
senwtticimithe aadulatiomdfemahoanainestrangpdrteatfadction in mammals is

implicated.
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
* 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,



A still further enbodi nent includes a nethod of
treating urinary 15 disorders, depression, pain,
premature ejacul ation, ADHD or fibronyal gia, which

W56, @dmi ni stering a therapeutically eff '
amount of a conpound of Fornula |a as defi nelgﬁét%@)é’mns"

to a patient in need of such treatnent, in particular
urinary incontinence, such asqi4Sl or SU, and

fi Sﬁrﬁmﬁﬁr@i Q}acagtibﬁ, ADHIY f@?&ﬁ?’élgiat PerAnGRaIR in particular,
i nvention provides for methods of “treating a di sorder
sel thetteghtineninof hdngrydnpontinesice; suth as GSIDMCSUD eirumaenmais,

stress,incontinen stress urinary incontinence,
dep?%émegfﬁaqﬁlﬁ‘?gpgﬁl?rggya?gﬁxi ety disorder,
fi bronysA&@ioddingNe 23ifth &§P8RE iof ithd iREABhS tfdrbN8 provided a

manmmel in need thereof, a'therapeutically effective
&nomathask of tpmatingnpodisardsr inowhighatheh regulatien of monoamine

LR At CE RS YL oy, oo o
et iheragREoaIY bifestihvendmoufeohy tompoiie lof Fornila 3a or b as

phar maceutical ly acceptable sal thhereof. I n ot her

embdefinggabovertna patisot inpeedsof suchiwajmegt.a and t he

conmpound, of Eqﬂ | 1 % (2l 2 ) 3 41@2! -
met hoxype‘]'gn%r};}% rﬁ%énoglt)hen@ ml%fbéférghs e "@?’Ra&'ﬁges a
1phametivoel bf arddting acdieotdablin which theerepilatiohc ©frsdirdtonin or
to an el eventh aspect of the invention, there is

proWréQEP“aanﬁri%M§a_¥QS’r- the preparation of a compound

per/ 1620bapBDen SyRdRef Wddiea ety of treating o disorder

ei twherefn therregatatiog of serotprin@idaforddrenalire is\iinplicatéd. 0

o PN L ghes oot s, AR oF ool cinery

1B | disofders, depression, pain, premature ejaculation, ADHD or fibromyalgia,
which comprises administering a therapeutically 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 SUI, 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 (28)-2—[(1S)-(4-ch_loro-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 Formuia la as defined



under suitable conditions, foll owed by deprotection as

necessary; or (ii) cyclising a conpound of formnula

XVila: R6 R6 0 Rx RHORBHNO XvilaT d 10 to
compound of formula XVilla: R5 R6

Wb%dsg@ﬂ?(o\/l lia O foll owed by renoval of the c% /%B;iﬁqsmﬁus/;

oxygen (=0 fromthe norpholinone group. WO

2005/ 105100 PCT/ | B2005/ 0011541415 The substituent R4

i s abeivende prosessaiaciadingeeighergfijoreacting el compouhd afr formula

G-Wgﬁpered carbocyclic group, or a phenyl group fused

to or 6- nenbered heterocyclic group containing

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

connection with any of the enbodi mrents 5 nenti oned

above, R4 may be a phenyl Qto used to a 6-nenbered

carbocyclic group, or a phen grQUp fused to a 5- or

6- menbered heterocyclicl grodp containing at | east one

N or O heteroatom 1In the n ove definitions of the

conpounds of Fornmula | or nula la, the term"aryl"
means phenyl, naphthyl, Xb or phenanthryl. .10
However, in connection MAth any b the enbodinents

TENVAGBRFREY S sul B B i oo pouns

ﬁodbanuhatic 4-, 5- or 6-nenbered heterocycle which
contains at least one N, 0 or S heteroatom
optionally fused to a 5- or menber ed carbocyclic
group or a 15 second 4-,R6- 6-@prbered heterocycle
whi ch contains at | east ong or S heteroatom
However, in connection wt of the enbodi nments
nmenti oned above, het nanq ¢F aromati c or
non-aromatic 5- or 6-

RB

under suitable conditions, followed by deprotection as necessary; or

(i) cyclising a compound of formula XVila:

m

XVila
CI
10 to provide a compound of formula XVlila:
HS
R: o.__R*
7
R
R° NH
XVlila 0

followed by removal of the carbonyl oxygen (=0O) from the morpholinone
group.



menber ed heterocycle which contains at | east one N or
O heteroatom optionally fused to a 5- or 6-nenbered
carbocyclic group or a second 5 20 or 6-nenbered

{ e which contains at | east one N or
etzgésglgtylglr)n or an aromatic or non-aromatic 5-%?”1132005/001154
6- menbered heterocycle which contains at | east one N
het eroatom optionally fused t a 5- or 6-nenbered

car bocychy a. - ar..6: r

et or ooy e SESHReRL At LAGHEN qbor8 ast BRERTGFSn egsto 2 &-

Ihn tolnes-lwnelerch@m79@@\Aa,ri?f.:':t:»cc]r%'eIic'h g'riqpom,ahpﬂlmwsgwllpifused tk? a 5- or 6-
eterocycle, t i the first heterocycle may be

f usé’&ﬁmﬁﬁrﬁdbé‘%@rpﬁ%&‘car%% | COMWRININGn 84 é@ﬂ iQ".'gl N: tQeor S

compeiidaion. FoWBUeR in CborfectiBh WM BRy OBi 'tﬂ@algl(reﬁbn@ﬁd;ments

substituted by at |east one substituent”indepen
<&l andionbdoabave, Rbandybe apheaykgroup fidedhil a, 6-@Ranbered

or o SHEARYET: GPNE AT £ Eeuf iRy iyfed dosd gy or §membered
6- mpgRabeytlia 'graEd bént‘éiniﬁl;ﬁlﬁr le@513H N ©r (P hEteRSAtE e

contai ning at” | east one or 0 heteroatom or -
( CH2) zar i thenabeee definitiensaof thetcagapoundsof Farowuba hodFormula

aryl_ig.a efd_negd bove 2005/10510

pCr b st B mBSR EpHfind PRy Lr ARTFRRY! A, shenapthiv
{the Howerik, PNcorniEtien i wittP BAY io 8Re @fbodiheRR Mentioned above,
nmet abolites of the conmpounds of Fornmula I, la or |IDb

whenarybmayibe iphenyher naphtihar maceut i cal |y and/ or

bhar rmcedTe8 Ty TBF o gpaThal R 45 b asbpic oL B asfietic 4-
sol &ater efmermberatd eiogitie which Guhiaids at dedit drid N;OD or S
pharmaceutical or veterinary use, the salts referred

to dstereatom. optisaalintuserp qel-crt-mambered catasyliegroup or a
| .
35581 5 b Al B ol Blesdine

10 lox, S dretéroatorn. Hosvevbarinesmemeciian mithoany ef ¢ne rabddiments
accept abl epsth S tPereof. The af orenenti oned
C

pharrﬂﬁ'&t@ﬂe P‘ﬂe'o et/ért‘@f iDgaN | ?"OH@SGpP'émo@'aerqﬁQ 5- or 6-
! ”Clrﬂgliﬁbbnﬁ géfe‘i’olékgﬁlqjéo EAJhgtg‘ ?@ﬂgﬁ\gsﬁ ki 8nd MR D eteroatom,

Sui t abl e aci d add ornmed from aci
whi adptibnally fused tbox e os HFmembErachpanbecyclicl grdep tdrea second 5-

etate, aspart at benzpate, besylate, .1
B o GrmBIRE Do PeleESE ec PR SONANSh &t olBaghRTR dhleOr O
Ci t Iigh6roafthSYbAL 8n  RPGFSHE S¥t ahén-afsiafid €5- f BBBahémbered
gl uceptate, gluconate, glucuronate, hibenzate,
hy drhedenocytld evhich eontééns atlaastodneolNi hedetpatom; aptjonally fused to
a 5- or 6-membered carbocyclic group or a second 5- or 6-membered

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 1 or la, R®* may be optionally
substituted by at least one substituent independently selected from C;.
salkyl, Cy.¢alkoxy, OH, halo, CF3, CN, when R® contains a cycloalkyl, 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 -
(CHz)-aryl, wherein z is an integer from 1 to 3 and aryl is as defined
above.



hydr oi odi de/ i odi de, isethionate, |actate, nalate,

mal eate, nal onate, nesylate, nethyl sul phate,

2-napsyl ate, nicotinate, nitrate, orotate, 20 panoate,

WO 95RAgd16¢ hydr ogen phosphat e/ di hydr ogen phos 2 05,001154
saccharate, stearate, succinate, tartrate and tosylate
salts. Suitable base salts are forned from bases which
formnon-toxic salts. Exanpl!®s include the al uminium

ar gi ni néccpetingianadertheraspeahef the ivention, theee is/proiided one

S S o BRI B

salih vivoFor a review on suitable salts, see "Handbook

of Pharnaceutical Salts: Propert| es, Selection, and
Use" by Bst Rhamageulisrliv, andiopmetaringdly, acesmtablei derivative it is

Y E;é,'"%p“éuan'ﬁf’ Bramptatasqy of Yeleiighl AREPRIN 1Cd: pfiye o

pr éhacehpoynds of Fgrrholgdf feor Bol utions of the conpound
and the desired acid or base, as appropriate. The salt
my pr &Qr hasmaceytical 95 veterinans ygepthe salte cefemregyto above
fil
L4 8518 g Ba ol SPYSERCar koS AR R oA oEPsate
f r onay ﬁmiluseerqr éample dn th:e prepasatiamoof- campesuntds §¥CFormula |,
0Q5/ 105100, PCTf | B2005/ 001154 Pha ]
16,0 da, R B AP e AR el Peueteinaaly RCEAble Al hegreor.

i ncl ude T*Hédra?ér@ﬁefl‘ﬂlénw' M?érﬁﬁc@& tidall 6P%W¥Pfa}$mptabie

Fornmul a I, he scope o
i nealtsiinglude 'mecamﬂ Iaddmsnsamdibass saﬁs meiehf at es,

9% RGBT ! R576) o EROADR g ron

Pr agsBtsalts, E&an@tésnmwdleqheoacema 849Aredtb OBBAZdete, besylate,
amounts. Also included in this invention are

1% om@b@ea@fcaﬁh@nqﬁaablwhzé\ate/@ldph@teu gamsylete,coitrata, redispate,

e TERHEARYRRE BeyRie! Bimardfy. S0emudralietiate, ) ik Rate,
Theniberszdté,| ng coniydraesionde/chilorideg)ni sed, rr;,@rrébmhilde/bromnde
i oni sed, or non-ionised. For a review of such

corfpidssiedideledidg, pisgthionate, lagtale, ( gnalatezsanaleste, b;malonate
HaI T F
o iy, ( tHOMRsuibhAR, - PHHEpRIECLARBIRG! OIS, |orotate,
20r parheatepar phps;ﬂm:te/ftwdtﬂgenderphoaphateﬁdlhym'ogeﬁ atph@syhate
of 15 the functional grou in th oun%i
Ex SAGCHaraR. %aer@t%ewcv@at%iiﬂ@teea'ai vl sals, o ugs
of TOdaVSUI@Ié‘ 'E%sé%altghﬂéefon% i 3egfés4ﬁlﬂ|ch ﬁﬁﬁ\ non-toxm

TOpI cs In emstry, apter - 316;
" Desltgn Efanipledringlksitde the alumlnlum, arginine, benzathlne calcnum

choline, diethylamine, diolamine, glycine, lysine, magnesium, meglumine,

25 olamine, potassium, sodium, tromethamine and zinc salts.
" For a review on suitable salfs, see “Handbook of-PharmaceuticaI
Salts: Properties, Selection, and Use” by Stahl and Wermuth (Wiley-VCH,
Weinheim, Germany, 2002).
A pharmaceutically acceptable salt of a compound of Formula |, 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.



by H Bundgaard, Elsevier, 1985, Chapter 1 (the

di scl osures in which docunents are incorporated

herein by reference) and include: esters, 20 carbonate
WoLBlshgsiggM - esters, phosphate esters, nitro

su ?date esters, Su|fOXI des, am des, sul phona?n‘“sfcfgﬂ;z,ﬁﬂs’m1154
car bamat es, azo-conpounds, phospham des, gl ycosi des,

ethers, acetals and ketals. Ifzwll be further _
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exanpemltmsmdmslermymaitebyandz§olvateBLufdgeacradanuﬁd§e@ﬁ E@rmlila l,
ﬂdrugﬁ) (!'bid) may be placed on appropriate
alities when such functionalities are present
W thin cq | t Wﬁ%
For mul a I?@ﬁgﬁ}gﬁ @% ﬁ%%caﬁh?glénlhgﬁgloﬁs%re raI%[lch as
Semla&rmtesudm@boﬁomwslmmmplexes nehepein, dh contrast to the

t the f f. I, .
o B e, 4, o o L Bt
spegr frighiSstoichionfeti® BMOUREEST AlsB0Ghdiiddd tine tiseHfhtion are
i nvention enconpasses all isonmers of the compounds of

t hecamplexes ehthe pharm#ceytiealidrug adwakt eonfaint twor @hmore: organic

* i irgpiE RomBeents e mbiicbS 36 icBingetic or non-

10CTdididRRAELAS Aslints! 8rhENRSORING Confieds may el isnised) ﬁarhally

or |b may exist in one or nore tautoneric forns.
t auloBisersorRRN-iAniaeg: Eor aneviewrof sueh icarinirxes, see Jtﬁ’f@rm Sci,

sco exarrpl e, a claim
gf@d ??gﬁﬁﬁléﬂﬁﬂmggﬁ ﬁﬁ ver its tautomeric

f or m a- ppté dompbunds bt Fosnula | p¢a,srdprmapbe rhddified i provide

present invention includes radi ol abel | ed conmpounds of

For PRATmAcEUTGally; O weterinanly aasentable Serivalves| terect 1a &y of
15D ﬁm‘%‘*ug{:}%r{g g ﬁ?Hé FﬁﬁI:p sanéxé( @I%&'o‘? %[Iglll Yerivatives are
e ereo e’to

accept a ives be "a
exi descnbed ﬂmrmugbzuh Today, Vglsmml 19 CMleber @,n083; pprd 98 +&38,;

(" pEpgRbrTRadRlY CBbtara bt S Praddp ‘Leslagstgiiocruge

t hew mreehh &%rﬁ’O'EY 19BIEHERRN ¥ @R RRIIrs it which

response anges I n’ tenperatlre or pressure o
bot docmmmts aareaircorpagatedt héreimbyv aefeaanceh andn indhede: esters,
rystrﬁl lisation Bocess

| LeaRonenenthe hoRFRRies. RGBS Slftciive cpstes, sulfate
a”deétléﬁs' Cs%ifbi(déé‘eaﬁ‘udeé)’ sdl hbﬁ@:ﬁrd'egncé@aﬁatéﬁmcompounds

sol ubi l'ity behavi our, mel ting point of

co rrph@ﬁ_rmam@e%ﬂ ghgosides, (ﬂtbeﬂsn@aﬂt@ﬁ apdkgtals. p hs Un! ess
ot her w St will gb‘?ﬁ}tﬁgr a&ﬂ&cﬁ&é‘dy i)y HodaPsiiiRe iRethata{rE'tﬁ&t certain

or
moieties, known in the art 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 Formula |, 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 enantlomers) 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).



branched and is of 1 to 8 carbon atons, such as 1 to 6
carbon atons or 1 to 4 carbon atons, for exanple a

nmet hyl , ethyl, n-propyl, i-propyl, n-butyl, 20
\i‘o*%bﬂs)’lbslw butyl or t- butyl group. Were t he ?H‘/iﬂzoosmouﬂ
group contains nore than one carbon atom it may
unsaturated. Thus, the term Cl-6 al kyl includes CZ 6

al kenyl and C2_a al kynyl. Sif8 arly, the term Cl.8

al kyl  iThel wiapomzdssohﬂoanylla lanth og o meykewgt jn and artreore

o el e 8P 3 PTRL oBSs i RS b e

chlsebpaof ths pragemt Mventio Fit-exkphs S ShlHe te2Sydroxypyridiny!
i ndi cgt ed, Ee term het includes pﬁy ar omat |2§ﬁ)y xypyridiny

satwaud abomovan ﬁattautam@ac form g-pygdomyl. nenber ed

:|t ZE? g%gt‘:lls :fﬁ] u&ﬂg}s@&guf t@g“ﬁ&%qﬁto?fiwnﬁlon includes

hetradiofabelled carrmmads of Fudﬁmafl Utarbe Ibt hi enyl, pyrrolyl,
pyrrolinyl pyrrolidi n,% i ni dazol yl, di oon anyl
oxazol ylT QW@E@UWS of Fpeaylally| la °f mmqmpharmaceutlcaﬂy

i so@% éﬁf}( O?#tgé@: d’%rwaoxa az (ﬂ? ¥J1ay ?%6%%6@ 18%kist in

t hlradneamahydne mystah:fdnm,ra/chambtenml@knom sl polymorphlsm All
di oxa ol i no, dithian t hi onor phol i n

1?)yr~°1”§EzPﬁb’m°' i fArAisn P°|W')E/b®%/ @L@Sfﬁ‘gompassed within the

P 1

Sﬁ&ﬁé%&?ﬁ&?ﬁb rﬂgggl ;ﬁ%r azl ng az eﬁléh 'b?ékur as a fesponse
ox doahanges in témpetumeyor, pmsaurepmmlymhaaddtdanaaleblrasulllt from
oo BT i e b Bl Sh Sl e Py S301 SRinguished

berngoxagehy 'pthﬁEél’Wdétbﬂéﬂb‘é' ,aﬁaew L) x-ray  diffraction

benZot hi azi nyl”, 5 oxazol opyri di nyl,” benZof uranyl’,
1Qui p&ﬁ'lei’fiWISOIuplﬁth bebaviayt, ,anduneltmgapblmy of the compound are used

di hydy. Qgui zdi nyl enzot hi azol yl, phthalin do,
be%&&qg BE’% 'XPFP&‘gryl and isoindolyl. The terns
het, het|glgsy Cdt[{éarvw”l‘éé?I |ﬁ1ﬁééﬁé§0hﬁylﬂkﬂh@@h? hfay be straight or

simlarly construed. For the avoi dance o

un| krenchechandissef 1 teBrarken atoms, suehas floto @@aehqrt atoag or 1

T8 Sleh A G S SR SRR,
20f jdutyll s-dutyl or ¢butyh Yroup. NWhees € alitylogroup Tomtaind maré ¢han
sane or dlfferent Further, the term_"i ndependent]|y

mea?ne A owé@@. ey en UBsRILEARMb | Touht the 1 deredlky
f | jfu h
LR RBYOZ! Ao SHEICE RGN’ . Sl T8RP tarm e all

Heriaclodés €,.s dlkenyt ang @ipcakyriyl, Famdrthbdedm G.a alkyilimclades Co4
theiy har nace 1y and veterinarily acceptable
der lbenll 60 @&4@ i of abel | ed

25 The term hajogen is used to represent fluorine, chlorine, 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, pyrro!inyl,
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,



anal ogues of the foregorng the i soners of the

foregoing, and the polynorphs of the foregoing, may

be referred to as "the conpounds of the 20

[ [ I n one enbodi ment of the inventiop
\gg\gg@hlhgr of the Invention are the phar rraceuf?yg?zﬁ /001154
and veterinarily acceptabl e derivatives of conpounds

of Formula I, la, or Ib, such s t he pharnaceutrcally

ng%r%%ﬁ&i Eﬁﬁérg%mf %ﬁﬁ&lﬁﬁg t%t I,Ot:gra%irbg aaz%%rn?/ oxazapinyl,

phaﬂf@é@rﬁw Céﬂa!zéplﬁj’rl asd qrramrnlyl y |r@%ﬁi@!moﬁb ltige Stérlnr hetdrocycle
conpounds of Fornula I, la, or In a stil

furmbrdeenﬂy@eﬁemet@mvcrlﬂ |W@§ﬁ$,| o r tgxamples tpﬁrtzvmdeaolyl

i e L Rl U

5e- umzdropyr‘dmyl ngbéiElofmanWRI qliinolimyl e guinbizalinyl, 30%tilM)m1rnyl
| es In a further enbodi nent, the conpound has

anaAbydRIpinazdinyh| benzagiazaly, mbteaimidas benzogiazaginyl, indolyl
va) 208 s 3o, eiRE e ReteRbe ol e heRiodiEle thovid be

t hesiolapy codstmasd. SRl and NRI Ki val ues of 50 nM or

less. In_a still yet WD 2005/ 10 100 CT/ ) B2005/ 001154

20 furt hEST B8y 'ﬁéﬂ? qﬁ@“@‘a 5R)In rzat thgterm
102! stiutedP ﬁ‘Man db@ﬁtﬁtcf&/\?gfm% o‘r“"rﬁ&‘enﬂeﬁﬁb(fﬁ{cﬂ@% Gn the

by theory, it 1Is |eve e utility
conpasewbers gtdupsmaye heisetected from ahomber of iatterdtive groups

NP g2, o e b SRR A Er e o tom
E:O gg?ﬁp%}&nﬂg‘enﬁ@hﬂ%atwﬁ&é ibief thaftdritsubsstitidnt is selected

[ ( sjrorrzracmﬂlrobe: gf- pessibley pilatituants, pihese | substitnwantsymayhbe the
gure 1); (2S)-2-[(S)-(4-chloro-2 10

1r%t ﬁ%@%é{gﬁ@?ﬁ'rphonyl ) met hyl ] nor phol i ne hydrochl ori de

(Fi gure @breinafter, the compounds of Formula |, la or Ib and their

(2S)-2-[(S)-(4- chl or o- 2- net hoxyphenoxy)(pheny ) et h

rmr phammagsuticaly and veterinrglyrasceptable derivatives, the radio at}elled

%‘85&9%@1 éC)tﬁgh@r%ﬁ%t IR [1SQIPBIS, Of ihe; foregping, and the

( Fi QUIymdrﬁrhs bR the Roréddding, may be referred to as "the compounds of the
4- chl or.o- 2- met hoxyp enoxy)(phenyl)nethyl]nnrphol|ne
t {ventier’. (Fi gure” 15 5)

(25)- 21 {P)gd &l &Erfrf.%t r@rt tegv.nb&rrra&v)ﬁr%hearradmyu the

nnrpholrne umar a
( 2Sjmentiov)aré 4he Ipharmaébutrcally and veterinarily acceptable derivatives

(i ot comppuncd) SRS T EY of T, SR b8 tnd shammacouecally or
( zsx,ﬁ?enhsﬁr, Aol Saifs SF°4d10a14R BFBOMBOGREEBY FORRUIRY] la, or

25 |b (e.g. pharmaceutically or vetennarrly acceptable salts of compounds of

- Formula |, la, or Ib).

Iin 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 nMorless. 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 SRl and NRI Ki values of 50 nM or less. In a still yet



edisylate (Figure 8); and (2S)-2-[(S)-(4-chloro-2 20
met hoxyphenoxy) ( phonyl ') met hyl ] mor phol i ne succi nate
(Figure 9). The X- axis is the 2-theta scale and the

WO sfodgo the linear (Lin) counts. Figures 10;
??d fentlal scanning calorimetry thermal pro %@5@/001154

(28) 2-[(S)-(4-chl oro-2-nmet hoxyphenoxy) (phenyl ) met hyl ]

?2[5) *ﬂg.bl[r (Bﬁsbc{éirﬁghhtﬁglﬁ% (:ghg,%ﬁd Hak:SRI and NRI Ki values of 25 nM

met doegphenoxy) (phenyl ) met hyl ] mor phol i ne hydr ochl ori de
(Figure

(2S) - 2- [‘g"i‘}'behwﬁw'& tp. be bound By thaawx s BRlisyad that the utility

Weg?b’izhbiﬁdsr? (4ﬂd(§ﬁ?fo?'®niﬁvbmkﬁ1 inFthe Wierekdaritioned indications is a
t FRsKY @aﬂ’lﬂi&%mbﬂ@ﬁﬁmmm aetivliest i ne citrate

(Figure 13)
[(S)-(4- chI orBNEEdIESQBﬂH’Eﬁ!N&DFpTHE;DBAWINﬁS mor phol
ine L-tartrate 30 (Figure 14);

(2S)- 2 [ KiGures4t-ohdrapowidier x-ray diffraction (PXRD) spectra of: (2S) -2-
met h henox ) (phenyl ) met h r]]m)r pholine fungrate
( Fi 5 qbf ro- ém@xyphenoxy%p enyl)methyl]morpholme besylate

S PP ) (e T | o

|gure 5) (2S)-2-[(S)-(4-chloro-2
1‘00 aiefiioxyphafskyRphehiaRh mbmllnéhydrochlonde (Figure 2);

(F| ZZDESY ?4),( e‘@ h%nr%e oxyp oxy)(Bhé)r{);l)rrﬁetﬁﬂimgrp%ohne

e R B e R ) ™t e 10 i s
a gwﬁhﬂmbdnwmmxlémaﬂ‘vdmpiMme@ﬁra(té’XﬂD)Jresp)ef(iS)ﬂﬂq{(S)-
(25} sipresg-methexyRhaosy ) Rheny s lRvIRTPhpkA 19 ats, Tigure
1'53f qubﬁgz {(Q)B(aydrﬁér% Q%B%éa@@h&ﬁ?&ﬂpﬁé@neﬁ%ﬁf phitline

ounds of For

(1) fWM(FBQUTQr@DQSéCQ [(B)-44-chloreRy of ways. The

{ nerP SRR R TR AR R BP0 e
N WG A O

andeﬂBVBF%(FAQUTGe@CaF%é%S)%{@)'&A' ChW'Qe pr epar ed
R C Heth&YphEnbRAiHeNY )mbthy BT folihe succinate (Figure 9). The X-

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: (28)-2-[(S)-(4-chloro-2-methoxyphenoxy)(phenyl)methyl]jmorpholine
besylate (Figure 10); (2S)-2-[(S)-(4-chloro-2-

25 . methoxyphenoxy){phenyl)methyljmorpholine hydrochloridé (Figure 11);
(28)-2-[(3)-(4—ch|oro-2—methoxyphenoxy)(phenyl)methyl]morpholine
camsylate (Figure 12); (2S)-2-[(S)-(4-chloro-2-
methoxyphenoxy)(phenyl)methyl]morpholine citrate (Figure 13); (2S)-2-
[(S)-(4-chloro-2-methoxyphenoxy)(phenyl)methy/jmorpholine L-tarirate

30 (Figure 14); (2S)-2-[(S)-(4-chloro-2-
methoxyphenoxy)(phenyl)methylimerpholine fumarate (Figure 14); (2S)-2-
[(S)-(4-chloro-2-methoxyphenoxy)(phenyl)methyllmorpholine
hydrobromide (Figure 15); (2S)-2-[(S)-(4-chloro-2-
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general formula (I1) can be prepared from
et hanol am ne by process st ep? {(i)- Reaction WI th

et nettgrrgioredtahnmetiinopi §3RUeR F P 1eyoe0n,

houes)-21Y8)-éhlonnatntathosphenciodip phenylmetiatiriorpheiitie of

et hanolamne wth 1.0 equival ent of al dehyde | n
netsr\'li?ﬁlﬁ'!at%fﬁg%f@rﬂ:{)enperature for 18 hours.

R

St ecpis(E(S)+2—[(SR¢¢l-cbblr@a méthioxyphesioiy b enyl)enbithyiirgophelite
E&?S(Odl um cyanobor ohydri de or sodi um
tr| yborohydride, or alternatively hydrogen gas

in the presence of : ?ml_@bgéb/ﬁfﬁq?gatl on catal yst

such as pl ati num oxi sui table
sol vent Acooinding torSchemel 1, cemripaants of Forhulatliydr of ur an,

at anbi ent
Hz : ;
o
[ © RY),
1,

U]
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 (1), where R'= H and R?
and R® are as described herein, may be prepared according to reaction
15 Scheme 1.



tenperature for 4-8 hours. Typical conditions consi st
of 1.0 equivalent of conpound (II) in the presence of
30 psi hydrogen gas and pl ati num oxide (cat), in

at roomtenperature for 4 hours.
‘K‘F?@?ﬁggtl?ﬂvel y, when X=H, conpound (II1l) is PCT/IB2005/001154
comercially avail able. WO 2005/ 105100
PCT/ 1B2005/ 001154 23 Conpouids of general fornula

(1V) canfB2 prepareg-Fromm co ndsupf yen
formula {(111)7Dy"prpcess steps|(iiij=Reagtign with

chl or oacetyl chl ori in the prasence of abl e
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di chl or onet hane or tet of ura vvate

anbi ent tenperature for ®3-18 hourgm Typlcal v
condi tions conprlse of 1.0 equival ent of cqgpound
(rrr), 1.0-1.3,equival ents of chloroacetyl chl oride

and 1.0 equiv “ent of sodiu ‘hydr oxi de in
dlchloro gnd wat er 0@ oon1tenpera for
hours. ounds_bi g nerfal or 4 ! i
prepared (x n1 conpounds gner al fornul

process st iv)- Reactipn with a suitablle base
such as pota m hydr oxi de caeS|unmcarbon

sui tabl e sol uch as et or met hano

anbi ent tenpenafure for 4- 9tho rs. Typica
conditioQ§§EonS|st of 1.0 eqU|vaIent of conpouﬂa (IV)
15 with equi val ent of potassi um hydroxide in

net hanol , at rgqom tenperatu;e for 6 hours. Conpounds
of general forjula (VI) can'be prepared from

conmpounds ral V) by rea b
Wi @it a(Ewtab e bd¥e, oqti ghall

De- pr ot onpti ¢n
gener at ed situ, stch™gs | i um 20 di | §opr I am de
or sodi um h':examst hyl di si p@az and reaction wit¥ a

sui tabl e akwiehyde R2CHO, thn pre@ence a suf’t abl e (),
sol vent 'such tetrahydrof usgqamay | ow tenperature for
1-6 hours. Typical conditions conprise of 1.0

equi val ent of conpound (W)—OCH)QIH) equi val ents of

i va) EhreobibdaE bRBSEOCIBH 1" Eab, B Pspareg, from

5t etH&folamine3b} Wé@ess@&i@@ \iRdReadticBont faldérﬁ)ﬂélArE(O)H ina

(VI1) can be prepared from conpounds of general

f orswiteble(salyendysuchzas methanok er ethanol, rd arebiephtefmparatire for
t o1 124 Sl pTky B o St oL Bkouant of ethanolamine

Al With 110 aqeivaleab bt aikishydatin snatharsl &80room temperature, for 18

t et rahydr of uran, nethanol or diethyl ether, at anbient
te ture for 2-

10 Compounds of general formula (Ill) can be 'prepared from _

- compounds of general formula (l1) 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

15 suitable solvent such as methanol, ethanol or tetrahydrofuran, at-ambient
temperature for 4-8 hours. Typical conditions consist of 1.0 equivalent of
compound (ll) 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.



48 hours. Typical conditions conprise of 1.0

equi val ent of conpound (IV) and 4.0 equival ents of

borane in tetrahydrofuran, at roomtenperature for 48
Y6310 2005/ 105100 PCT/1B2005/ 001154 24 QQﬂPﬁH&ﬂﬁou54
general formula (VII1) can be prepared from

conpounds of general fornmula (VII) by process step

(vii)-Aryl group can be optid@nally substituted with a

pr ot ect |Oan|gmm1ds Rit geabrahsfarmBzC (V) Br. bé\r preparedipfrom

gﬁfﬁoé%@’ﬁg %Fg# @ﬂﬁ LqJZIﬂ) glgnprtolcqgssp gt%%gn(c iSé %{ea%t_ign with
1- f&l&ﬁbc&yﬂcﬂ&ﬁ&@ﬁ?@?%&n@é of A5 gg)@b& ;&%ﬁ Z8odum

hydr ogenatfon catal yst such as
" f hydroxide phd%l-lmraihwmormlneesatae@uﬂama haplsamc (s@'stefm such as

8 il Br flfabyeRiwan ribbadioal asnbisRl ffigatuse for

el ee8 %uﬁ@@?ﬁn@él%&dutﬁdﬁs @urﬁﬂné@ﬁf 3.0 eybivaRint of com OPound

condi ti ons n‘Ea ise of 1.0 equivalent of compoun
(vI(Imy, 13)-@.33 egua r\t&lcémrﬂoroacqty! chloride and 1.0 equlvalent of

Mo T S L Wﬁa\'\%ﬁé a0t doby tpsrgure for

heagnghrgnder reflux for 2-8 hours. Conpounds of
eneral formula (VIII) can aI so undergo an inversion
1 n t hei (Compowsisn efi dangralo fermullan(\d masr e eprepared from

8
oo IoS Bferielal fouRTv by 3108 Sipps NG Rediion wi 2
Coramablésb@ée saokrad pblassiuhe hydfokide duycmsmmseambnate in a
(viii)- A Mtsunobu reactjon with a suitable

( ﬁb'él-ﬁqlv\e'?trﬁélcﬁr%%éﬂ'@éobf” %‘eﬂlﬂm&tﬁt@m@ﬁﬂkkﬁﬁ‘i‘%ﬂt”'@ for
S PSS TR B8RO LLASEFY | 6 @RISR (1)
18li mtﬂprhpyleamumlerar bbxpd)tasaurmllhydmﬁdebdhylmethanol, at room
azaodi car ate or 1'1'-azobis(N,

N- dPMPE P A in a solvent such as tol uene,

tetrah N,

t emper Z%%E“’@"“Sﬁé%fn IISHHILT (RF 6 86 prepared from
coratimpaursis obgpnert fomula (:(Véadpyu mlctam stép c(m)qrjberpmtonation
Vi | | f 25 Ph-oH, 1.0-1.5...
Cqutih s diabre 458, Boiitaiy Chmrstated 15 3 sder® s Sithium

2649 Lﬂliégbﬁiﬁﬁ(farﬁiﬁedb} SRBILPR H@ATEHNAGIBIMAhAt and nrefa@h(sx'l‘ia NEith a
fof 18 hour Conpounds ‘of general fornula (1)

carﬁl-bf@b|@r epldebyde r a%Cf'Ebnpbum%Se@Deg@eSwab‘l@r ﬁglvant such

(I [ s st 1X)= - protect i
o BHeERERS 25 B0 SrfbersBRe I £ b pylar concitons
netémﬂpﬁsw;ofm odespivaled ofn ooi?p@bﬁdtmg 1DAWseduivalents of
Organic Synthesis" by T.W Gee
generated lithium diisopropylamide and 1 .0-2.0 equivalents of aldehyde
25 RECHO in tetrahydrofuran, at —=78°C for 3 hours.

" Compounds of general formula (VIl} can be prepared from
compounds of general formula (VI) by reaction step (vi)- Reduction with a
suitable reducing agent such as borane in tetrahydrofuran, lithium
aluminium hydride or Red A™, 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.



and P. Witz. Wen PG= t-BOC, typical conditions

conprise of 1.0 equivalent of conpound (1X) in the
presence of hydrochloric acid (4Min dioxan), in
WoRssAheget hane, at roomtenperature for 18 hg
0051105100 PCT3B2005/ 001154 25 Alternati vel yéf%”m"“s“
PG= benzyl, typical conditions conprise of 1.0

equi val ent of conpound (IX), 240 equi val ents of

Chl or oet Bpmpdmhdsobbrgmteeal forchula 0(\H|I|)Ji0&i‘| drg pbpared from
Proton spon Min dichl t hane, L

{ enpomBRtRG b gengah sl &/ e Prasets Stop (iridediaraup can
conpguipitionally BSfta{eJ 6tb&tmq/ﬂ/@ R

and U(wgre as%‘g'escrl herglrn, : ?@opﬁesgfeg%re OC or
acc&Bdi ryk mcn.encam crarr&vlaérm/ bydrogSpations id theopsesehes of a

3 TRE) rvditgln adol, ‘mcﬁ ool S BT AP RRREAqighe or

S, affingrimdfonmbfy 864 & nah Tatd t%meﬁadseﬂb%qwe and
a simlar route. WO 2005/ 100 PCT/1B2005/ 001154 26"

( x) tRs'free’ momhalineran/be treated wittra sevirsof pxteclingyrorssuch

(X)) (1 0.2 R~ 0i 0

(I é? Ttp)f Pq_t)&“&cgraong na)a( M@atﬁlﬁ é;@vent anehgnol or

(xvpthahol, aRsdlevhted ( lemdera&fb Afdri 8)24'*’6116369' Gyplda) ”HEnRitions

NH2 HN ~O y NH (XVI) cl

10 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 (Vill) can also undergo an inversion

in their stereochemistry to the more preferred diastereocisomer (Vllib) as
15 shown in Scheme 3.

Compounds of general formula (IX) can be prepared from
compounds of general formula (Vi) 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

20 suitable azo compound such as diisopropylazodicarboxylate, di-tert-butyl
azodicarboxylate or 1'1’-azobis(N, N-dimethylformamide), in a solvent
such as toluens, 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

25 (R")nPh—OH, 1.0-1.5 equivalents of tri-phenylphosphine and 1.0-1.3

* equivalents of diisopropylazodicarboxylate in toluense, ét 25°C for 18
hours.

Compounds of general formula () can be prepared from
compounds of general formula (1X) by process step (ix)- De-protection of

30 compound (IX) may be achieved using standard methoddlogy as
described in “Protecting Groups in Organic Synthesis” by T.W. Greene
and P. Wutz. When PG= +-BOC, typical conditions comprise of 1.0
equivalent of compound (IX) in the presence of hydrochioric acid (4M in
dioxan), in dichloromethane, at room temperature for 18 hours.



(XVIL) (Xvill) I (vi) RO/0 ,.\Rz RsO_ ~NH (Rs) (I)
Schene 2 PG = trinethylsilane or Pert

butyl di net hyl silane LG= nesylate or tosylate 5
woInRHs of general fornmula (X) are either carERE0sAb1154
or can be prepared as described in the literature. WO
2005/ 105100 PCT/ 1B2005/001154 27 Conpounds of genera
formula (XI) can be prepared 28om conpounds of
genAHetInatimlymlvme(moPGy benrds dypicalp conglitioﬁszammprisevi ofh 1.0

2. SdvaRnEetetiand XL o Shlivplafis SfcRsroaRliTigfhmate

hydagei e é&ﬁivﬂeﬁ’é'dfaPI'cﬂoﬁhﬂﬁﬁlgbmﬂﬁfGibhfér@rﬂéﬂ‘l'ahét at room
such as nethylt - but yl anmonirum chl ori de or

t et mmﬁrﬁturemmmschl oride, in a biphasic solvent

B rper at Afemadyety. GOmRGTRE coRyHyREs, of BsRaralTonguR @, Shere
conpiiicartf FE. n@ R wpd it dedcribedninsreth, (Rtay alsd be prepared
equi val ents of phenol (R3_)"Ph-OH excess sodi um

hydﬁ@&qfﬂlélgéﬁdeqfﬂlmﬁfmﬁmﬁa n- but yl ammoni um chl or i de

(cat), Q0 n 5 at

under re Por 7%‘%"@ Ehe?l:o %BE@Falogélgtgne#altH (

(X uaastmonbomr bpaaemahrMedcmnmewrrﬂwubtapgmmtalthat the ( 1 S
formula (X) process step (xi)- Introduction of a

19ui 2&%%8@@@@%@%@ayrql%baﬁrw@@ HApgrasiilaR B o gy
as described in 15 "Protecting Groups in Organic
Synthesis" by TW Geene and P. Witz. Wen PG
trialkylsilyl, such as trinmethylchlorosilane or ter-
but yl di net hyi chl orosi | ane and preferably

trimethyl chlorosilane, 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 fornula (XI11) 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
woi20@lbs100 SOl vent such ethyl acetate or diet hibe/ﬁizB&r/ooum

at ambient tenperature for 30-60 m nutes. Typical

conditions conprise of 1.0 equivalent of conpound

(XI1), 1.1-1. 2 equivalents ofpgriethylamne and 1.1-

1.2 equival ents of methanesul fonyke chloride, inceth

acetate at _goom 30 $&npergtreyfor 30 nihut 887 ™
Cbnpodhds<di,g§nerm—4fwnula (X V) can1nr¢#epare

from conpoundspoQf general fap (XI11) by p

step (Xiiijy- De-protection of cgnpound (XI11) may

achi eved using standard net hodol o as described i nNpg
"Protecting Goups in Oganic $nhthesis" by T.W xn

G eene WO 2005/105100 PCT/ 1B2005/001154 28 and P

Witz. When PG =TMS, typical conditions conprise of 0
equi val ent of conpound (XIl11) and an excess of dil LSte
hydrochloric acid in ethyl acetate, at room
tenperature for 30 m nutes. Cbnpounds of genera

formul ag( 2can be prepared fr, conmpounds gf 2
genem"‘érr X'y‘)r?ul a (X \Qyby pr a?ﬁ‘éz;s‘f ep (oY) R"’“’gj R
Epoxi dati ¢n in the—presence of sui tebte—base such

as concen ted sodium or pot SlﬁﬁlhdeOXIdeLG
solution &d a phase transfer catallyst such as c]>
met hyl tri - n- butyl ammoni um chl ori de tetrabutyl
ammoni unP®l ori de, in a suitabl gmol vent such as
t ol uene OE xyl ene at ambient tenperature for 30 10 60

~pa

m nut es. ye&)cal condi tions conprise of 1.0 equival ent
of conpoupd” (XIV), 4.0-5.0 equival ents of 5M sodi um
hydr oxi def sol uti on and nethyltri- n-butyl ammoni um
(cat) in toluene, at 25C for 30 m nutes. Conpounds of
general formyla (XVl) can be pre%ared from conpounds
of gg® £Brmul a GiKv) qzyozp s stepyfxv)- Reaoli gr*
wth 15 nnonlun1hydrOX|de SO utlon |n a suifabl ey

sol vent as —mettarml or, at el evat ed
tenperélobre or 12-48 hours" Typ cal conditions O

conmpri se of NH,0 equival ent of cb d (XV) and excesgy
of anmoni um hydrOX|de sol ution in[nmethanol for 48
hours at ¥¥&. Compounds of generaldformula (XVI1) cBn

be prepared from 20 conpounds general formula

(XVI) by process step (iii) aspoescribed in Scherfd"W),
Conpounds of general fornmula (XVII1) can be prepare
from conpounds of general fornula (XVII) by proces% i)
step (iv) as described in

Hao/o .\\‘R2
R30= '
NH
R
R, "
Scheme 2
PG'= trimethylsilane or teri-butyldimethylsilane
LG= mesylate or tosylate
5 Compounds of general formula (X) are either commercial or can be

prepared as described in the literature.



Schenme 1. 25 Conpounds of general formula (1) can be
prepared from conpounds of general fornmula (XVIIIl) by
process step (vi) as described in Schenme 1. WO

woQadsLesbPO0 PCT/ 1B2005/ 001154 29 Scheme 3 shp b
route to the diasteroisoner, (R*S) but a nman sé\ﬁl%z %/001154

inthe art will appreciate that this route is also
applicable to the isolation op7 the (R*R¥)

?[?sgerRo' ng %?Rﬁgnergl R\/ﬂﬁ"a;_(?(ﬂ;x@n(zﬂé ;grebéi'@!d) from

Sc hsnmpsuadamﬁ lgﬂn@rajffognuler(a() hyoprasess @step (X)) F{mc:tlma with a

D aile FhenPEORP RGN Qith IS Plasknes o RosMahiS base such as

COoNBedinfs hQBro&méebﬁEofa%lEﬁbﬂ ayfrdxidedan®y Quﬁéﬁé%h&&@l@ransfer
(xvi)- ReacCtion wt a sui tabl e oxi di sing agent such

& mat?étstyﬁu@hpmﬂ | methylte-n-butylammenism pellodde e obf tefrabutyl

;glr ?ﬁ?ﬁg’ﬁ@ﬁ{e E)tngéhygr? at¥n 3 eﬁ'é@@?pg?m %}eégul %HCh as

si eiishlorometingsd wnds water eatoelewatédumrﬁpbfamm@ fd»rn1a10 hours.
sui tabl e sol vent such as 15 di chl or onet hane

acetlyRicel jqaaditions spemprse (fnpd MW@'WrOfl.QDmPQHBQr &), 2.0

Typl 0 3 1. [

oSGt bt BReff BRI BN, HoBf! KauER Rldrodde and

10 mdthylmnwwlammdmmm chioriden d;at)stl? aﬁclrip;dmethane Emd water

perr te ence of ol ecul ar sieves, in

di cﬂgé:ﬁﬁﬂ@ﬁ%ﬁiunéwe %&h‘-‘é”%t roomtenperature. 20

Conmpoundg I p

from c:orrpo(g'fl S of geﬁgtﬁ%‘?l ?8&%121 Rkl'f&; 'gebe % ﬁfe’bd from

st egotnpounyls oRgenetal dormmila mXI)abyspnocem st@edxeeintmductlon of a
ent such as zi.nc in a suitahle

o Slabte ] Bicteetna Grclp: GG Aanga cnetiaicnG a8 degiibsd in
e, eCHE Sl ! OfHnic SRS by, TYI: Shoene and f; Wute
(1 X)¥/hen. BPGefw trigligfsilyl, ofsunhnc aBortbh}ejhyldhlo(@daee at@rd tert-
frorBu%yléllmeeqﬁlyi/IgF’ﬂoreo%Iane and preferably trimethyichlorosilane, typical
conditions comprise of 1.0 equivalent of compound (XI), 1.1-1.2
equivalents of  ftriethylamine and 1.1-1.2 equivalents  of

20 trimethylchlorosilane, in ethyi acetate at 0°C for 30 minutes.
Compounds of general formula (XIll) can be prepared from
compounds of general formula (XlI) 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 chioride or mesyl chloride, in

25 the presence of a suitable base such as friethylamine 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 (XII), 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 (XIll) may be achieved using standard methodology as
described in “Protecting Groups in Organic Synthesis” by T.W. Greene



of zinc chloride and 2.0 equival ents of sodium
borohydride), in diethyl ether at roomtenperature
for 18 hours. WO 2005/ 105100 PCT/IB2005/001154 30 A

Vveds hdosaek1per son Wi II appreci ate that conpoundsp@ifB2005/001154
formula I where is other than hydrogen can be

S|n1larly prepared Unless og%irMAse prOV|ded hereln

b
o e m(iﬁbsﬁg NS e cRaRiiens mprise of 1.0

hyd;’ &t il %o and an excess of dllute hydrochloric acid in
N, N - dlcyclohex Icarbo PIH] de; HOAT nea y

1- retloyl @cptale,aala'b_emztetrmeaaturaator SHam‘nutesans
R S4B T b
M\ﬂoﬁﬁfb’ﬂﬁd&dﬁbhéfﬂ%rﬁmé Kﬂ%?‘p%es%% (xiv) = Epoxldatlon in

di i sobut yl ammoni um hydri de; §s-Martin periodi hane
medhe mreﬁemcerofacaatamtyabm basehsuety-as xoncentrated sodium or

Rlegoéé’%g’@l mﬁ@;@l Sgll‘ﬁl &S@cﬂﬁj gaiasgot@[aw% Latalyst such as

t errhetpy laAiioniufFzhiofdeaner etrabutyd urmMoRIanY thioride, in a
MeOH nmeans hanol ; 20 Et OH neans et hanol; Et OAc

aﬁ%taebrsnlvgﬁ@tush s tolnanereranionesat-ambienb famperatureyes0-

165, e hEER ep Rel PARIGH soBhREEr . il itipound

aci vy mob-EFtﬁegma@ntsr off SMoscterathydraxidel solltion aind methyltri-
i nt er nedi at es cri bed above are novel conpounds and

't N-Pytyiammeniumy Galk ipdeluenat ataa Criey 30 minkteBnedi at es
h d f
erein ggcﬁ-pb Surts o?olgéﬂggic f%rrﬁﬂlaaﬁ%(gmg?ﬂaggs@z&ﬁ&ea from

the pre I nvent emc co
S e pEonapcrhdsi d:ihgeneral foymuitze p)éV)aby \peocdswLSfepr(dv)a Raxation with

1? tamfaﬁo%mrﬁ %ydroxi o Soition IO|n 2 stitable rs%ﬁ:en¥ such asyme{hanol or
ethanol, at elevated temperature for 12-48 hours. Typical conditions
comprise of 1.0 equivalent of compound (XV) and excess of ammonium
hydroxide solution in methanol for 48 hours at 40°C.

Compounds of general formula (XVI) can be prepared from

20 compounds of general formula (XVI) by process step (jii) as described in
Scheme 1.

Compounds of general formula (XVIIl) can be prepared from
compounds of general formula (XVIl) by process step (iv) as described in
Scheme 1.

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

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



i ndi vi dual enantioners utilizing nethods known to

those skilled in the art. WO 2005/ 105100

PCT/ 1B2005/ 001154 31 In addition, chiral internediate
WEIRRHIG, ey be resolved and used to preparg-RiB2@ioo1154
conpounds of the invention. The conpounds of the

i nvention may have the advantage that they are nore
potent, have a |longer durati @® of action, have a

br dseclieme 3ngiowal theSroait iovihb\diasteRisomer, %Rv@ But élm skilled
fewer side effects or are nore sel ectlve or

ot HEAD W‘U?@Pi@c'ﬂpdbﬁtﬂ%’@u%@@'?%@PB'&@P&JM@%FOWU@ of
prltﬂé ﬁuht) fgﬁ ds of the invention are useful
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regul 0 10 g@noam ZEQ rter(xfiunct i
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I nhi B tion of re-uptake otonin or nora
is inpNicated, and especi a{]' |y those in which
i nhi bi l on of serotonin and‘noradrenaline re- uﬁt ake
is inmplicated. Accordingly the conpounds of the
|nvent|\9n are useful in the 15 treatnment of urinary
i ncont M ce, such as genuﬂ‘?@‘ stress incontine
§CSl), stress urinary incoggmgige@ge (SU ) or urinary
i ncontinence in the elderly; overactive bl adder
(OGAB), including idiopathic detrusor instability,

o sease<CRtPRd, b YaehfF" R VIR et 66" propared as

scl gggesibed i Bichemecnrd i njury and stroke) and detrusor
20 overactivity secondary to bl adder outfl ow

obst ruct¢empPeEngs ¢fegieparabr wsmata (XK wanpbesiniepased;) from
b Oy B B OB

conaIISmtabb bridising @goenit eacntasesaniethymrphelmee N-oxide, in the
associ ated with overactive bI adder and _uri nar

synpfesaace s h &s SPF%‘E’@erR%FaHﬂd s né‘§ tetraprapylammonium
COMpEENate® &hdt © defiidrdling " AgBfit { 568 MR8 bidcARA A sieves,

i nconti nence. EW O elrr a or enent i one
phamagneslum csulfamcurwacyumhwlfate mrqodebleoSoWenhmbah as

| | t
180 pfiebloromeltend: Sraciidtite. o AaGent BhpEalBdar 12-24 hours.
depTWéél%ndﬂldh@'c% r%?%eﬁﬂ'ﬁ@@ﬁui@&léh?éﬁb&ﬂpound (Vilia), 1.0-2.0

subsyndr omal tic depression epressi o
canewlvdentSeMst} meébylmmmhne nNroxide, neod’ tetnearopylarsmonium
pos rction d SRS

P oo PER GRS In 16 RrBERde B MEREERE sies DT Abfdethane, for
dep1 g HduRat roohMefigaratarayonen, post partum depressi on,

20 Compounds of general formula (VIllb) 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. -



prenmenstrual dysphoria and grunpy old man syndrone.
------------ WO 2005/ 105100 PCT/ 1B2005/ 001154 32
Addi tionally, the conpounds of the invention are

g@%bﬂ okfdot he treatment of patients sufferingfr
epreélslfgn or anxiety with one or nore concoﬁFT’Z 005/001154

condi tion, disease or disorder, or frompost traunmatic
stress disorder. Said conditigg, disease or disorder
d
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syndr oneEtsMvBpaas yisthyeminesood and appetite disorder,

hot fl as , dial infarction,

regul ati @ﬁ’ﬁ%{ﬁﬁ‘cﬁﬁﬂbﬁ@@pﬁ@@% nmune system

di sor der BIBAL eezisi diisobltyRinimesium hydvidief | cati on 20 of
feedi ng behavi or, bl ocking carbohydrate cravings, |ate

| ut eal pRasEMariiapefiodinane; gneans ki lctiaretoxyds 1-gihydro-1,2-

per act j\Mh3: |3 g DHD) with or without
‘{:Sgnor bi dbéﬂﬁi)gig% yq?ggﬂﬁl%é:ég wi t hdr awal - associ at ed
synpt ons BSAcneans!NaO-Bib{irirnethylsiigljabatamidesychoact i ve
subst ance abuse and & de egg{enc , schi zophreni a,

par aphi | Qg,m%%'%tgﬂ'w_ 9Whs, stress 25 rel ated
i1l nessegp3ifefits ggﬁg )éaﬂ!)'cﬁ?l‘, ders mani fested by

anger; rejection rvity; |ow nental or physical
ener gy, MeQHdieansrmethanolli sorders, personality

%Lsor derﬁ' ﬂcl udi n%@bor[qlerl i ne and anti soci al

r sonal 9 AP G-R8OL hyopochondri asis, late | uteal

phase dyspbAE infedtisSsthfiticetatesychoactive substance use
di sorders, sexual disorders, and 30 schi zophrenia, and

rel at ed Jylpneass tethydrafgrast ress, worry, lack of
itk S T T R by
dysnor phpDoMinsedriéedichieromstaane; or ocul ar
25 DMF means N,N-dimethylformamide;
* AcOH means acetic acid; and
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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premenstrual dysphoria and grumpy old man syndrome.
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conversion disorder, body dysmorphic disorder; glaucoma, or ocular
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- phobias including specific animal phobias, social anxiety, social phobia
including social anxiety disorder, obsessive-compulsive disorder and
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30 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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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; gastroihfestinal
35 tract 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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such tr I%/% a nethod of treatnent of a
h

di sordern A WHPE CoOMRANGs; Bh the INveNtioNoAre, usell in the
NOT el Rk o'f“ﬁeh?oda‘g@#: f%zrt N Cﬁ‘ﬁ Hé‘fl K Péfr‘rsmltlated or 1pr:ué{sed

adn1n|ster|ng a ve anount
20oripoa palinry fdsdon ov. dysfunctno:unathe mt\roenstsystenm dASPRdefinition).
Suc'lh{le ’ e%amage» can be caused by trauma and disease and thus the term
‘neuropathic pain' encompasses many disorders with diverse aetiologies.
These include but are not limited to, diabetic neuropathy, post herpetic
neuralgia, back pain, cancer neuropathy, chemotherapy-induced
25 neuropathy, HIV neuropathy, Phantom Ilimb pain, Carpal Tunnel
- Syndrome, chronic alcoholism, hypothyroidism, trigehinal 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
30 arthritis (RA) and ostoearthritis (OA), and inflammatory bowel disease
(1BD);
-Musculo-skeletal disorders including but not limited to myalgia,
fibromyalgia, spondylitis, sero-negative (non-rheumatoid) arthropathies,



30 xv) a nethod of treatnent of urinary incontinence,
such as GSI or SU, which conprises admnistering a
therapeutically effective amount of a conpound of the

wOeiRl1b9G t0 a patient in need of such treat nERfip26d3fo1154
xvi) a nmethod of treatnent of depression or anxiety,

whi ch conprises adm nistering a therapeutically
ef fective anount of a conpoun87 35 of the invention to

a padm-articular rheamatisms dgstraphirrspaiyt, Glychogenolymdpepolymyosms
appreci ated that all references herein to treatnent

i ncPYRIBYOSiiati ve, palliative and prophyl acti ¢

Soos) Loo St ELEARS e e 8 Fneel it Sustiby feson

i nvendysfunation bé thel nernvioss esyst@énalircheding barb nopdlnntedftoacentral
onbi atl ntherag& | f acorrblntlo .qf t%eragqeut, g
gePP3-§tioke pain, multiplecselerpsis, SRR 096 iNjgry, RgridgQrys disease

MRy aRE ep ﬂ%ﬂsy stered either sequentially or
si mul t ane [y in separate or conbi ned pharnaceuti cal

5 f or mul deéashsandEvasplles pain So¢ludinge batyeratslimided to -angina,
adj unct | her .Jnclude: an,estrogen agonj.st o .
et HiBpotfeal, y bftubac . SR Todienisy ” pePakinge, "Raynaud's
t hepRghathieRsn,! I@fabedmaemetaﬁﬁuaélé%h@m@ner gic

receptor agoni st, such' as 10 pheny anol ami ne or

1R- 450; a-er%ﬂqmbpam&r&@agtr@Iat%pnair dlgnt &ningludirg ghe pain
or a2aS Aot ey SRR B, AR Pt R it
bt a. ad ertgeLoa i &ng baCROAec o Higtiind ighaine with

muscar i aur@. r enigraing  adthagonawms, ( elugtert diaaglactienetension-type
oxybut i gé udi ng a rruscarl nic M3 receptor

@t agon %;&scna gaﬁ' "ROREN) i R VI L9, GBHEP pain,

ro ecoxl b,
val tbmptxromarmitmlmyofascmtpam COXI b); a tachykinin
receptor antagoni st, such as a neurokinin antagoni st

20 (e. g. Disordéts, oNKﬁrkinuladetmsagmlwe )incentireinge 3 particulary
re"ﬁﬁh&{yﬂ gﬂhﬁ% ]a}sr hﬁf({abﬁ .fc%nﬂn@@@e"ﬁa{ag“’# | 8UI; pain;
nar abrqr@xaigm, de;areas.ipaham@ety éits@pdars. agzm obiassg/e-oompulswe
2P O ORI hd ?SQQHdﬁlc%rdsE%lso?éeﬁﬁﬁrégnaw diSbraérs2such as
phay rf)al-f uglefuaal é{f%}/unctlonoun chemlcal'%ependenm)es and withdrawal
syndromes resulting from chemical dependencies.
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;



i ncluding a dopam ne D2 receptor agonist (e.qg.
prem prixal, Pharmacia Upjohn conpound nunber
PNU95666; or ropinirole); a nelanocortin receptor

Wo00dsHbsof- 9- Nelanotan I1); a PGE receptor
ant agoni st; 30 & PGEl1 agoni st (e.g. alprost adPFglm2005/001154

further nonoam ne transport inhibitor, such as an
noradrenal ine re-uptake inhid3@ tor (e.g. reboxetine),

a serot 3)2 thd Gsd/ B %‘%%nH nlEI' &f%he e%tlon e ﬁ'la-'tn'i‘{acture of a

fl uoxti or paroxetl
| nHnedicament 50'51n¢r3rqa&mem of aaﬁtsag&mlgtwlm@hgthe regulation of

gnfb'mét?hrm ncﬂ‘éléi‘dn%:ihé W‘lmpllaéteHF opi 3 etr ?n azas gt ron,

ol asetraqgn or al oseyr odl estergse

OO e o0t Rac bt iBRGH 10¢ u58. i % bt of =

5”‘1'“”99 ih2 whjch okl régulativn )ofagdernitordn oandExaorddeerifife is
Iﬁ@@g@y% i ncorporated herein by reference) and

'cular a PDES inhibitor (e.g. WO 2005/105100
PCT/ 1B204btheouseaf asompquadrefithe invention in the manufacture of a

fl {l{'@dl(:ﬁn'l@hfj'fab/ e traaifRbRY bt 4r QisBrder RhORKich Mnéa fejutatibn of

1-
tra’iqrﬂto?“y@')d nowdrepalipads implicateciny| } - 4- et hyl pi per azin
1@, i.e. vﬁnrad@csmbound at R inkestivh P uB@yﬁtheE%ﬁe&ﬂn&ﬂftﬁ unnary
or Ico Lilly's I(Baél Istructure below). H
Nn\:o '\e&ggﬂs"{q% Pf;ﬁ' OOP 5 The corrpounds of
t he pr edgnthé mse nf imccompgurad sfothbénvehtioniis thes rtnufiacture of a

parhe&fcaﬁeﬁ?fg?'tﬁﬁﬁﬂgﬁﬂné%f%?%aﬂ&hg@ﬁ@ueﬁéé L}{E?'Pés &5t or suL;

or nore
treati ng<)orae compasnd iohdhei mventwn Hebrisel i dthesipatment of

r i sting of: non-steroidal
gn?‘?g-qrﬁﬁlgﬁrrggtaggews %;ant S (hefr’gpnafter NSAI D s uch
as pir oxfcdRe UﬁB)Rf)ﬁr rapound ef thednvantiondn H?Q)Eﬂ qcture of a
;c(lc It mgd@gﬁfenasornn@mwnenffd»fu{(ép:ﬁsﬂfm arbgatgpr of en,

et opr of e orol a
acet om r?ﬁ'gﬁe tﬁ%‘ﬁg E"%"J leoﬁﬂg#feiﬂﬁ gh zﬂ&? dégulatlon of

i ndmoBOAIMINeN, tmnspum funatioones pynplicatiednewhiolc hcamprises

BT, *ﬁgf’%ﬁ@[@bﬁ%@% A °°9@§bl3"d of the

et oMN@@iiQTUO & patientds need of sueihisea meéﬂin i sone,

NEURONT {2 metYsdl ef\tlohtmamtssl & disdhderaRtwhith Qhé‘ GbGélation of
cycl obenzapri ne

dex?qrgmgg(\pﬁf%q{gnglmedlgclgmﬂg&egmﬂﬁ&agompnses administering a

therapeutically effective amount of a compound of the invention to a
25 patient in need of such treatment;
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 to a
patient in need of such treatment;
30 ' xv) a méthod of treatment of urinary incontinence, such as GS! or
SUl, 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 cdrripound
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.



nor phi ne, Fentanyl, tramadol, codeine, Paroxetine
(PAXIL(r)), D azepam Fenoxetine, Carbamazepi ne,
M| naci pran (I XEL(r)), Vestra(r), Venlafaxine

wbRbUs6%306 ) ) . Dul oxetine (CYMBALTA(r)), Topi SgéFfoos/oo1154
(NAVOBAN(r)), 20 Interferon al pha (Vel dona),

Cycl obenzapri ne, CPE-215, Sodium oxbate (XYREMr)),
Cel exaTM (cital opram HBr), ZQ@9FT(r) (sertraline HC),

At depr s RBbeuhis B 4 BRI RE 55 Blrippretes lone or as
escparkiob@r combination dherapperita domitinaliongof thexapputio agents is

b t I
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admi ni stam egtragemegohist of eelbclumdesﬂ'agemplsecwpthdr modulator (e.g.
en adm xture with a
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sta iar maceut | cal practice. For exanple
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or afjibyazabing CraMSul@Yin,s trh ki ddd/ razaslme) fmbmim‘g a selective

ovurBbEicAqTR @?cs@%eafqrantﬂgﬁwi&%geﬁéﬁﬂﬁ o A RSaoseo)
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15medi a o & Ornrgférﬁ'n‘fﬁiecedf&dhf\ a@ﬂm’s}JI éﬁﬁittahé\‘%ﬂ SI"EHxxbutlmn)

contro ease or pulsa P cat
Theinchisinghamuscerinicid3 reaspier amagmvsta(e@o dpsifenacin);

adm ni st g ‘Hhﬁmbf‘tsruﬁﬁaa‘éeér%ﬁlz mhfﬂiﬂSF(é g”celérbﬁlb rafecoxib,

ounds | nventi:on gﬁ al so adm ni st er'e

VI a alﬂecwsiapaeﬁcga@r%rﬂamaxm ast di ssol vi ng dosage
forms. Suqacﬁmimtrac@mm emag@mst esithpasal AedroRihimantagonist

2 9G4 AR NKB o Sk 0BT L “phosphate.

gl yci ne, a&eﬁaslgamep%o(qtgmﬁsir ably corﬂ, pot ago or )

t api oca and @qusg% ts such as sodium starc
I

gl ycol | a di um 15 and certain
conpl ex 8PHToAGesIStsUChGsA lipian (g sumertriptan @nagatriptan);

pol yvi nybm%ﬂramhd?g@eptgeéld?&wweoiyé Bndhmraogééaﬁﬁgs on the
2501 M58 10T WGk 61 B PIETRceUGHT e ba,eREd, nSABE117)

sucmcamlmm@ﬁdepammi [57) fﬁoeptostmgnmsl (®ag. dpregiiprbeal y Pharmacia
beh%f&h% @d}ﬂp&?ﬂoc nﬂi%ePﬁNUé%gg;edjrropinirole);
a melanocortin receptor agenist (e.g. melanotan I);
_ 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.
sertraline, fluoxtine, or paroxetine), or a dopamine re-uptake Inhibitors;
a 5-HT3 receptor antagonist (e.g. ondansetron, grahiéetron,
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 0771798,
incorporated herein by reference) and in particular a PDES5 inhibitor (e.g.




20 Solid conpositions of a simlar type may al so be
enpl oyed as fillers in gelatin capsules. Preferred
excipients in this regard include | actose, starch, a

wolbislosige m | k sugar or high nolecul ar wei ghpcr/mae0s/001154
pol yet hyl ene glycols. For aqueous suspensions and/or

elixirs, the conpounds of the invention, and their
pharnaceutlcally acceptabl e sd4dts, may be conbi ned 25
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al s%%@h gpg\r@aaﬁa escqalopram b'e|[|1z<§e azepenes including ~ -
diazepam, bromazepam and tetrazepam, mianserin, clomipramine,
25 imipramine, topiramate, and nortriptyline.

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




parenterally, for exanple, intravenously,
intra-arterially, intraperitoneally, intrathecally,
intraventricularly, intraurethrally, intrasternally,

wokb@goees al |y, intramuscularly or subcut anepeipboosRioiiss
they may be adm nistered by infusion techniques. For

such parenteral adm nistration they are best 20 used
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stration singly
or two opughrigblats amaVnﬁontam expipiasis i suah amdnicrocrystalline
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exa Eﬁ ti J? 5&3 jﬁélﬁﬁhﬁ%&gﬁéﬂﬁﬁ&%éﬁbl% fsvafté 'Mégrb%t(?&nbmed
*varpyét siestgningoor flavouring agents, colounng matter or dyes,
wnth 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, hydroxypropylmethyl
cellulose, methyl cellulose, sodium carboxymethylcellulose, ethyl
cellulose, cellulose acetate, polyethylene oxide, Xanthan gum, Carbomer,

35 ammonio methacrylate copolymer, hydrogenated castor oil, carnauba
wax, paraffin wax, cellulose acetate phthalate, hydroxypropyimethyl
cellulose phthalate, methacrylic acid copolymer and mixtures thereof.
Modified release and pulsatile release dosage forms may contain one or a
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For oral and parenteral administration to human patients, the daily
dosage level of the compounds of the invention or salts or solvates thereof
will usually be from 10 to 500 fng (in single or divided doses).

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 vary 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 wili also



the formof a gel, hydrogel, lotion, solution, cream
oi ntment or dusting 10 powder. The conpounds of the
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Skin, the gengralraitablét forenulatemidoad typicdlly tomtair detween

20 %%@“'e@t'h?%%@t BROGEST 4 oL B T TRE! Brbsent
W tlnvemiwrb(orrmsajt thiereofh whilst tablet fith we1ghis,=may range from 50mg
LT oy £ h%"hﬁte'*mr\ ‘M‘f&rﬁluPﬁﬁ)r;%?éHmrpgq tFﬂt gol ,

pol yoxyet hyl ene pol'yoxypropyl ene co y|ng
wax and water. Alternatively, they can be fornulated

18s a suuhgi@ diedtot i on or cream suspesggsly or dissol ved
in, for i xture of one or é’&ﬂof the 25
at e,

.[H) e, a g])lgt
fol | ow gree 858,91 1Saliial coOTRPYNd an mono a
pol yet hylj.anmsegl ycol, liquid paraft4 T25 pol ysor bate 60,

cetyl e %‘ wax, cetearyl al coh?1

oct yl doagecanol benz al cohol v%ter The
corrpouno@rQSDatméldSﬁV%)dlulmn may al SeOMe used in
160nbi ”atM?%neé’Ihﬁw Bafate! odextrin. Cychaggextrins are

known to rm i1 nclusion and non- - 30 |ncI usi on

conpl exes Wiis Auantity isipically adiustest insaccerdapee ity dreg activity
cy cand! tidsed erethel weig ﬁwm@w&a}bdsbe solubility,

o s2ol U400 L5kt 3 Sk “Pobith 281 e BB, bt
conjntrarasallyraer lneinbalatibly and afre: bonmnlemtytdetiuemglenﬂm form of a
23BN Kbl 9. 57 3RSl e oAbl i preseyrsed
rraycmtawaoptaapaapramrl nehujizeravith the: use ofa suitablo propellant,
C ar bl ?lcg@rbﬂﬂﬂbrdggetgrﬁgé' bt'nbhl%ﬁfﬂuo?érﬁ ane, b@ibﬁlbrél@ﬁa— fluoro-
Sui Pheng, Qyﬁbcrf oA, iah b doh hovpyatlcspdane AHFA 134A
;N' 2 eﬂ21 V‘?ﬁa&ﬁﬁ-ﬁép@mol@r@%&@l I8EPOR27EA [trade
2RinRTG %f?%ﬁ%&%ﬁraﬁﬂsggw € gpho il (Abe pla prossurised
| evaewsof, the dpsage:lunlbmayd)aﬂfbtarmmpd barmiovnulegra valve to deliver
phaégﬁéﬁﬁd %ﬁ'{du%t Sﬂ%@&gﬁeﬁ?&rﬁadné\‘ g unte Jg’r&&i‘bp n8bulizer
pr efrwasm;alwa $olwf@n w suspepsingof theactive @nﬂepu@ exhsing a
t abhfktereVofl ethanol and the propellant as the solvent, which may -
30 additionally contain a lubricant, e.g. sorbitan tricleate. Capsules and
cartridges (made, for example, from gelatin) for use in an inhaler or
insuffiator 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
35 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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195‘;&%\@@&] Lolt'tﬂé)c@b ﬁr@gpﬁl S 15 TIHiBAT }rféy?ﬁlsoppssﬁgﬁﬁﬂly or

a phar naceut| ca

andiransgermgiiy adadnisierech for examplet boihe usehek a skingraich. They
co ”f?ub? AdPHe Qénﬁﬁﬁﬂe?ﬁﬂ bﬁ‘ﬂ@’@culéroﬁﬁﬁ‘cﬁ‘fary\’ot’ I“e@al routes.

phar maceut i cal | acce tabl e adj uvant

r
carrier lmic ;Use,r thesr sofcat"hgb nf%é'ﬁ{-"aé?fj as
Themicﬁdmuzedi uehspumtmrserm sisefonics UgH deﬁstéda,tt stenie r@almbse or,

oRPiciBBly” 4 Sobitkbn T kAR, BH dulherobiHle. A1ER: Solanaly in

a cmmbmatiomwttheau presaniative i suchsad anbenzylalkeniuom chloride.

e o o o S .
al one. Appr %Rﬁ'icét'@ &E@'V\Aﬁ) the $jdn, thg giompounsis af the invgntion

byl éé}?Bétféhhd.llhﬁij a# atdiftaBle! ointhitnt lcﬁh@rﬁlhg Ahé factlve compound
ustrat.e

2 SFeReAce acﬂrlqu‘i\@etﬁlebf’%@mp&@ IRt PO g Shapa.pf the
be tdle@lngAlﬁ%em oisliuld petrglatss whiteghetrolataim, i propyené glycol,

ter ﬁ&ﬁ{a&%@éb%@ﬂ%%ﬁ@é@?fﬁ@%&ﬂﬁ%w%wm ag water.

46 Aternatively,nthieyti cam daez dormnulated 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 cyclodextrin. Cyclodextrins are known to form inclusion and non- - -

30 inclusion’ complexes with drug molecules. Formation of a drug-
cyclodextrin 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.



6 chemcal shift d doublet A heat DCCI
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Wb96dsf19$Bs 2y 1 oni sation positive scan ES  pcrgBa00s001154
el ectrospray ionisation negative scan h hours T

1- hydroxy-7-azabenzotriazole HOBT 1
- hydr oxybenzotri azol e HPLC high pressure liquid

chr omat ogr aph n12 ect.r.u eak, m n_m nutes .
nass spegi’r EFﬁi RvRA ?Ih9$mfﬂ5§tEﬂT‘8F' ﬁ’ h{man, r}f%ﬁ? thelv%ally
magdesags Iaacedmahcoempq)uqdarafetormum (il and their rpharmaceutically

Lngnz &{l%mgzsallts will %e fioT %O%tq 39 ma%sg IQn sm%e or dlwded doses)
t et ABd | Rrefesally v ‘be in the |r@raaa>ﬂee1hm1§smg’l@gwyﬁhusmblets will
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pogﬁ{ p\}gng,c%% 83%%11 The p‘?\ygl%lsep will in any event "determine the
1 (aetdlamﬂb aWhmhmmb,é oSt stitable forbear)i pmldelar patient and it

F o1 PG MIET 1ne 452, MSBA B PaipoRRE o i Rafikulal atippy, The

i nvahove dosages arayegf. conrse walypexamplags of the iaver@gercase and

1td1etH%fr§ ﬁﬂé@tdeo ﬁ-&ta?'ncﬁé% \ﬁﬂé’reEﬁiﬁaﬂ?ll or I&ﬁéﬁdBE&s @8 I dc}‘itBQ and

chro ogra yvvas carrie

u3| ﬁgcn@fa:wtlamnhego@@,e ot;khe(lmwpn 5 Solid Phase
Extracti g’,\a|(a<aﬁﬁ)“3ga{|@,qrﬁ;t was carried out using

o St S s o

car ai suitably acoepiablekfosmulation in accordance with normal veterinary

15 practice and the veterinary surgeon will 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
phammaceutical 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 tert-butoxycarbonyl
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60 plates (5729). Melting points were determ ned
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solutlon hersp- nethoxybenzaldehyde (50g, 367mmol)
AeiATanol (5 xgarldzw@zo&mzaré on was stirred at
E reac n mxture was then
eReP Qure to give a viscous

or aH@eCoi | . Ph@hlmagsureﬁqdﬂc(rﬁo:ﬁato Hymol ) was added
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ol ution_qf t issol ved in 25 met hanol (1
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noI and rate was concentrated i n vacuo
a coNonethytmagpholinehi s o0i| was dissolved in a

NN/IF? of di ﬁﬁél@épﬁﬁbhéf@resbﬁgﬁ&‘é—) and water (500n)
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4nol) in dAYRTR onet hane (600ni.), and sodi um

soxi de (48inGRgy, 1.22npl1) in water (500m) were

d sinul taﬁ_%g%sl y over 2 WD 2005/105100

PCT/ 1B2005/ 00

TBTU 2-(1H- benzotriazol—1 -yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate
Tf trifluoromethanesulfonyt
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).
Solid Phase Extraction (SPE) chromatography was carried out using
Varian Mega Bond Elut (Si) cartridges (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



hours usi ng droppi ng funnels. Throughout the addition
the tenperature of the reaction was maintained at 20C
with an ice-bath. After stirring for 1 hour, the
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enzyl ywherB qb’nﬁbd&nﬁgwa/rg d&épﬂ&ﬂeﬁynh)tﬁbgﬁéﬁ%? @%sé:nbﬁh for an

Cl 1II\NOA's tion of so hydr oxi . ,

264eard||e)r E]xamnla dhe gRiledperaonswill appeatiate tha1sibmayi neavertheless
| et hanol am, ne onL, 263

0 QB oNeSRISABY O (ASKiADlE. 161RINpIOY, IHETenk SWorkR. o, Bufication

13d c8Rdifibh®r coacetyl chloride (20n, 264mpl) was added

dropw se over a 3-hour period. The resulting m xture

was stirred at roomten‘peE&M 18 hours. The

m xture was then 3 ( _

hydrochl ori ¢ aci d—&fie—tH -f\‘ S—Retre—Septh ated. The

aqueous |ayer was extracted with d| cbl or onet hane

sul fate and concentrated i .
di ethyl ether afforjeq th | e cogpohd as a white
solidin 82%yield, 49.6&. HNVR( CDCI™3, 400MHz)  6:
1.22(m 1H), 3.60(m 2H), 4.14(s, 2H), 4.68(m 4H),

20 18- 7. 4EfmandidinineM22/MZY, +36Wmmal Swad/tddded 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 (B.5¢, 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 filirate was concentrated in vacuo to.give a
colourless oil. This oil was dissolved in a mixture of dichioromethane
(200mL) and water (500mL) and solutions of chloroacetyl chloride

30 (187.4g, 1.22mol) in dichloromethane (600mL), and sodium hydroxide
(48.62g, 1.22mol) in water (500mL) were added simultaneously over 2



5 Preparation 3 4-Benzvl norpholin-3-one COO A

suspensi on of potassi um hydroxide (12.06g, 215mvl) in
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107 R 309 Wasoineariarem HaSTING $0HE0 with meiaiigh o firate
15 STRbRE GRETISHES bl 29 bREGERTRE bafinones
t o beWdenahydrackloriatacith ((b5M; BEOmML) @ndtdiciiloyonegthane i(6OOML).

1 (29, 9mol) . in tetrahydrofuran, (18nl) was .added

dr o sgr.gaﬁ_ﬁ% 1985 VRS SRRt igY O Madssigm syltate and
M NgbAgantfReA M Vapfiod! REIAMlisdRAPS Ay Gestiubehom hot
WO 2005/ 105100 PCT/ 1B2005/ 001154 50 70C.

15 Ficyclobexancéetbighacetatel afforded the dtlerssmpaund addadcolourless

dropw. $6€ t.h ] [e j d furt

noupold n A% i e 60.c, WRMRCRER drivie, 8id e m. 2,
I sogrorangH),(37eimaze) Akl 1ee d2ry 4182 281); 8H3(d, 2H), 7.17(d,
wher eupon_amyoni um chl oride sol ution (25m.) was added.
The 2His MS By m/z322Mil at e was di ssol ved with the

addi ti on of 2M hydr ochl oriF;f aé"[' mfi‘ﬁd the reaction

m xture was extracted wt yi—et her (3x100nl).

Ahe conbi nep-BegayiBachicrpa-62-hpd@xdsthebropanamidd um
sul fate and concentrated 1 n vacuo to give a viscous

brown oil. Purification oHOToi/E@ col umm

N 0]

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 over-a 3-hour
period. The resulting mixture was stired 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



chromat ography on silica gel, eluting wth ethyl

acet ate: pentane, 33:66 to 10 66:33, firstly afforded

t he conpound of preparation 4 as a white solid in 14%
woebdoA8png. Further elution then afforded tgeris2o0s/001154
compound of preparation 5 in 18%yield, 546ny.
Preparation 4 S)-24(1

R) - (4- Fl uor ophenyl | (hvdr oxv) & hvl | -4-(4- 15

met dvr vderiam| Sulfate ald bodcemhated i@ Na@ttbﬁtnhﬁatlon with diethyl
HNMVR( CDCl 3, 400MHz) 6: 2.90(d,

3 ﬁf’uﬁq aifopq;ed weﬂ;&i% conmq,.lndgas%(\;%l’rel spyd m B;_aj/e(yleld 49.0g.

O )
Lihaygheer, bowel %1, PyEOLBoyd, by, %7860 an.

n; ztz 23%1, 4H)) 7%11\8-5‘?4;2((? gH&.pN;SaAPgﬁ* r&i:/zﬁﬂ!& INHT( ﬁ

uor ophenv vdr oxv) net met hox
benzy) m)rphgl i n- 3-one wﬁ@e&_ﬁééloo
PCT/ 1B2005/ 001154 5 HPHRE( CDCl 3, 400MHz
b: 3.03(d, 1 H), 33]4H9n cﬁn (1H),381(s)
3H), 3.89(m 11-1), 4.18(d, -T), 4.56(d, 2H),
4.94(d, 1H), 6.85(m 2H), SE.O (m 2H), 7.10(d, 2H),
7.40(m 2H) M5 APCI+ nmfz 345 Greparations 6 to
11 The foll owi ng conpounds of tthe géneral formula

shown bel ow were preparedafromthe product of
preparation 1 and the aiate al dehyde, 10 using

a simlar nmethod to that de;,ribed for preparations 4
and 5. HOf ~ 1 The di ast ePeoi soners were separ at ed

or cPapURasRIan FcpdnsRu &arawdsr JIEABS. A5 aBAot athanol
rep@esen s@%)“n%g'bg ;dfﬂ t§ ts%!&ﬁ&hﬁ%f&rﬁ%&dgﬁ?\\g?&hﬁor?was then
16t eaddech éorias solatio aif| thelprofactRof pedpakatiorR2R 404t 2 18imehal) 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
15 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 yeliow oil in 81% yield, 41.16g. '"HNMR(CDCls,
20 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 [MHT".

' 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
25 (6mL) and the mixture was stimed 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 mixture was
stirred for 30 minutes, maintaining an internal temperature of below —



6 HNVR(DVBO- D6, 400MHz) 48% b: 3.09(d, 11-1), 3.59(m

1 H, 3.75(m 4H), 3.95(m 1 H), 4.27(m 1 H),

4.37(d, 1 H, 4.65(d, 1 H, 5.21(d, 1 H, 6.89(d,

w4 2d0si05f01(m 3H), 7.30(d, 2H), 7.40(d, 2H)p¢BB2605ME154
APCl + mlz 328 [IVH + WD 2005/ 105100 PCT/ 1B2005/ 001154

52 7 HNI\/R(CDCIS 400MHz) 6: 53% 2.92(d, 1 H),

3. 2%t , 3.78(m 4H), ®®™7(m 1 H), 4.23(d, 1
m&eﬂluombepzalnehytﬁ(ummm)ﬁ 25mmod), was Hadded dropwise

m@n%dthel@s%ﬂ@gm Stitgd Briauirebeur ahhanit, g redkgibh was

E') 9RéH. qsuanhed 3~l_||)ﬂ'8 (s’@pr%pehﬁol (5|$|L7%(|1?ﬂ| allo(vbﬁd 18 -wHrinto 1-30°C,
5. 2 Qreunom)ammmgmmhlom solutlomczﬁrmldms gdqég 7 The fesulting

aryGplnig vl enpliq Minthe SBlsBn S 20 hyshlbr et the

2H)readtidl mmturb W)as Eeﬂ%ct’bd)o.(nth dib&hyl Aethet n(3x] Oban) The
4.40 (s, . 4.66(d, 1H)

H) cqgnmgg@ orgq,q,lc Iaygrsgwg@ qu; ovqr sggilmngg me g}q; corpqg@trated
0 1§ W%% a\AE) bRWr Bl Purification of the oil by column
chromatography on silica gel, eluting with ethyl acetate:pentane, 33:66 to

10 66:33, firstly afforded the 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-(1 R)-(4-Fluorophenyl)(hydroxy)methyl]-4-(4-

15 methoxybenzyl)morpholin-3-one
HO N

"HNMR(CDCls, 400MHz) 5: 2.90(d, 1H), 3.168(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 - .
20 [MHT.
Preparation 5
(2R')-2-(1R)-{4-Fluorophenvl)(hydroxy)methyl}-4-(4-
methoxybenzyl)morpholin-3-one



2.92-3.09(m 2H), 3.66-3.80(m 4H), 3.85-3.94(m 1 H),
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), 7.00(m 1 H),
woldosAesiod m 3H) H3C 11 HNVR(CDCl 3, 400MHz)pEr/mBRddsho11s4
3.05(d, 1 H, 3.39(m 1 H, 3.67(m 1 H), 3.89(m 1

H, 4.27(d, 1H), 4.61(s, 2H) 4.99(d, 1H), 7.18(m

2H), 7.22- 7.40(m 6H), 7.45(@1, 2H) MS APCl+ nmfz 298

MH + Preparation 12 5 A

(1R) - (4- Fl uor ophenyi ) f (2S) - &- (4-
n- 2-vl | met hanol WO 20050,10

et hoxybenzvl ) nor phol i

HON F ~O H3C Borane (1 1t et nahydr of ur an,
32.2n, 32.3mmpl) was addg¢d dr I g to an ice-cold
sol ution of preparation SB7mmol ) in
tetrahydrofuran (20nm) § he reactijon m xture was

stirred at room5 tenpeks hours. Tic

anal ysis showed that there was stil|l starting
material left after this Fine and/@o further portions
of borane (1IMin tetrahydrofurg@ 8.1 ni, 8.10mmovl )"
wer e added at 24-hour intervals, over a 72-hour

peri od. The reaction m xture was then cooled to 0C,

vap iR GBcl JPoRi ol s G, L2 R TR PR B it

re SH}‘;S@B‘Dﬁd |1rH)rmmterdol1|-gnd gate, oyt ure%t(@IaSH)heeasr(ﬁn 2H),
er reflux f The reaction m xture was then

5007@& (mo2H}, Jomﬁdeﬁﬁer_fa@ﬁne 2hd evaporat ed under
d d tit d bet
aemgfgmﬁrégs Mnj; residue was partitioned between

ydr oxt'de” sol uti on (100m.) and et hyl
acetate (100nL), and tmepartionséltedr was
re- extracted with ethyl 15 acetate (2x100nL
conbha gl %W@%P@"@QPFQ%&T tb@reeaeraédoaveta S 6WFuh‘P|°W were

sul biprétfrofiPHeSYobECSt BrapdABER 11 hPineaprbBaty dI6styde,

10 using a similar method to that described for preparations 4 and 5.

8
o

The diasterecisomers were separated using the chromatography
conditions described for preparation 4 and 5. Table 1 represents

15 compounds with (1A, 2S) 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%

5: 3.09(d, 1H), 3.59(m, 1H), | .

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

427(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]*




Purification of the oil by colum chromatography on
silica gel, eluting with diethyl ether:pentane, 10:90
to 100:0, afforded the title conpound in 35% vyield,
Wo2diBgos100 HNVR( CDCl 3, 400. MHz) 6: 2. 18(m 2H)pcBiB20dstho1154
2H), 20 3.31(d, 1H), 3.51(d, 1H), 3.73(m 2H), 3.78(s,
3H), 3.97(m 1H), 5.82(d, , 6. 83(d 2H), 7.00(m

2 1)

7-18(d 247 .30(m b 3

eparatls 1 Mﬂﬁs (2
general forful a 2-9&de 1bB, pB20imed 1Hr)omthe
hppr opf i at Ao phi S.78(m,ngtH), sBA7(ax, HEYhod to
[ hat desc t4.28(d1 2. 1HfabUA&dy efdHBslent s
conpounds G R US2ECT/TH320@570(d,1 194), 54 (1
R, 2R) relgtive| stereochqrg. sy aM}, T&rs(d4 2H),

represents donpounds witH 4 dofd. 29), rgllg@q,lnve1|.|
5t er eochep 2R) NO'| R R
AE%M—%(&' % nt )

ey
ta Yielfd 13 HNVR(CDCI 3 16(m

l ,‘I—mMﬁ(ClClas(QQOMW) , 6 57%

B. | 2.84(83( 94H) 3HB.288m94 (1), [T H)

5 )3. 75(?11 omm)u 3t96(mZ Jﬂr[),d,

H -4?9(d1 4@2“1 512% 11 (m

L 74? d,

L "LH),

4 91_3 )Y VN
Table 2-1R 2R T

No. R' R® Data Yield

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)

'HNMR(DMSO-Dg, 400MHz) 5: [ 20%

3.05(d, 1H), 3.39(m, 1H),
3.67(m, 1H), 3.89(m, 1H),
4.27(d, 1H), 461(s, 2H),
4.99(d, 1H), 7.18(m, 2H), 7.22-
7.40(m, 6H), 7.45(d, 2H)
MS APCI* m/z 298 [MH]*

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),

‘| 'HNMR(CDCls, 400MHz) &:| 21%

6.78(d, 2H), 6.90(d, 2H),
1| ;
Preparation 12

7.00(m, 1H), 7.14-7.30(m, 3H)
5 (1R)-(4-Fluorophenvl)(2S)-4-(4-methoxybenzyl)morpholin-2-yiimethanol



15 HNVR(CDCI 3, 400MHz) 6: Quant. 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), 3.60(s, 3H), 3.95(m 1H), 4.58(d,

wolkeosfefied d, 2H), 7.17(d, 2H), 7.22- H3C~~ 7pcfBMmos/001154

5H) M5 APCl +m z314 M+ 16 HNI\/R(CDCIS 400MHz) 6: 85%

2.00-2.20(m 2H), 2.46(m 3592 2.59(m 1H), 3.30(d,

1H), 3.54(m 1H), 3.68(m /A2H), 3.94(m 1 H),

4.59(d, 1 H), 7.20-7. 40(m1/*®n;(E 5 Table 4- (1 R. 2S
No. RR Data YI eld WO 2005/ 10p100 PCT/ 1B2005/ 001154

55 17 HNVR(CDCI 3, 400i@g) a0t. 2.10-2.24(m 2H),

2.57(m. 2H), 3.25(d, 1 .55(m 1H), 3.69(m

oH), 3.80(s, 3H), 3.99 b 88(d, 11-11),

6.82(d, 2H), 7.10-7.4¢ GCH M5 APCI + niz 314

[ VH + 18 HNVR( CD3OD, t. 2.62(m

21-11), 2.88(d, 1 H), . 50- 3. 64(m

21-11), 3.78(s, 3H), 4. .14(m 2H), 4.56(d, 1

W, F6.71:7.03(m 3H), #.03- 0 J044(m 5H H3C WS

APCI + iz 332 [MH + H,C

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
5 temperature for 48 hours. Tic 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 intervais, 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
10 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
15 acetate (2x100mL). The combined organic extracts were dried over
sodium sulfate and concentrated 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(CDCl;, 400MHz) &: 2.18(m, 2H), 2.60(d, éH),
20 3.31(&, 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 [MHJ".
Preparations 13 to 19

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



19 1HNVR(CDCl 3, 400MHz) 6: Quant 2.14-2.30(m 2H),
2.52- 2.69(m 2H), 3.35(d, 1 H), 3.59(d, 1 H, 3.71(m
1H, 3.82(m 1H, 3.96(m 1 H, 4.89(d, 1H)),
&0%905710 @¢m 1 OH) MS APCI+ mz 284 WH + Pr |
ter(élButyI ((29)-2-f (1 PeREHsAdL54
R) (4-f1 uorophenyl ) (hvdr oxv) et hyl I rmr phol i n- 4-
| acetate, o-'~) HO N O CH 3 SAH3 0CH3 5F
Di (W RRuts)ative é@rwhﬂn@sm@ndnﬁabls 4 Ieptaspents compounds

10%'&‘7% PR RSBy . C01 Ut fon of the

product of preparation 12 (O,i)~2.q,F 2.78muol ) in ethanol

(14m) and the m xture wasYheat gd under reflux for 3
hours and at room tenpgjatude 10yfor 18 hours. The
reaction m xture was the [ f edrt hr ough Arbocel (r),
washing through with ethampol, and the filtrate was
concentrated in vacuo. V@20051105100

PCT/ 1B2005/ 001154 56 juﬁmeé_gﬁgﬂ E’n_?]of the residue by
col unm chr omat ogr aphy , eluting wth

pemMa@ng: et Rl acétateR*83: 1Y to 50: 5Paiaf T or ded the Yield
f

itle gonpound as a vvhlte solid in 84%vyield, 651 ng:

. (q
.' '9' qogzm NM Cls; mz 3 19l’Jant.

4. 84( '( )'2 enal ati on
1 tent ), 3.26(d, "1H),

) - hvdr grﬂﬂﬁ’-né"ﬁ c%'ﬁﬂg!?vl%{'t')e oH
N 78(s, 3H), 3.94(m, 1H)
456(d 1H), 6.82(d, 2H),
7.01(m, 2H), 7.15(d, 2H),
7.30(m, 2H)

MS APCI* m/z 332 [MH]*

O T D) (1D

14 'HNMR(CD;OD, 400MHz) | Quant.
&: 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]"

15 "HNMR(CDCl;, 400MHz) &: | Quant.
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,
oH), 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]"

1H), 3.54(m, 1H), 3.68(m,
2H), 3.94(m, 1H), 4.59(d,

16 ' "HNMR(CDCls, 400MHz) &:| 85%
2.00-2.20(m, 2H), 2.46(m,
1H), 2.59(m, 1H), 3.30(d, | .
1H), 7.20-7.40(m, 10H)

Table 4- (1R, 2S)

[ No. [ R |  R° | Data | Yield |




O~ H3C, CHCH3 3 D -tort-butyl dicarbonate (6. 8g,

31.2mmol ), 1-nethyl-1, 4-cycl ohexadi one 10 (12nL,

106. 8mmol ) and 10% Pd/ C (2.5g) were added to a

ngzy(ssi,lqgw@f the product of preparation 17 (S8er1B200s/00
7mol ) in ethanol (150m) and the m xture e\:Na 1s4

heat ed under reflux for 8 hours and at 60C for 18

hours.__A furthpr portion 098 00 Pd/ C (1g) was then
ddbl  RNMB(COEd=r 400MHE) of Guant.
Hours 3 24 0-2184(ne,00REY, 12.57€mc] i on

m Xt ur g BHpuglB.2B(ocel), wasting

tihr ougF 8156(rf11 | ‘IH)it Q'B B@ﬁn 2H) L
goncent e by
gol umm 9 aphy on s| i

pent ane: di' et hyI 2t her, 90: g P?g:g orq)h f he
title go d as a white tve

yield. [20*Al ternative neth @@Zi\ﬁ %J Minm

di etdyl| HMMR(G@Q@G) t406MHz) &: | Quant.
quspens digoge, ( 3HYQ, 298(@MTH), (i n

di et hyl 3(13 ) OQH)Thgm tgif(ﬁ». \as
tlhen stji rsa )
qtand U D I'e ot of
tfhe 25 45' 'h gm_;%%&) gj%

quper ng dde ro ?e to

an ice- ration 79
(14.3g,| BE1 mol) in d eth m?ﬁ&){@ﬁ"gme

M x3gr § MH{CDE),, 400IVIHz) B: Quant
RCT/ 1B gg nH” e 18ohul s

gnd was d DNi um
dhl ori d $

vere s ’ sh M t h
bri ne and egA

purified by col urm chronat p y dh“ si I7%Qr754 |,
eluting with ethyl acetate ane, 25:75 to 50: 5(), to
fford|the title| conpound MSAPthméZEMIMH]n 60%0

Yield, 8.65g.- 'H NVR(CDCl 3, 400Miz) 6: 1.38(s, 9H),
2.78-2.97(m 2H), 3.45-3,60(m, 2H), 3.70-3.92(m 3H),
486(m 1 H), 26740(#%@-&2{& mz 316 [ M\a] +.

carboxylate HO N O CH3 y[acetat

5 F
Di-teri-butyl dicarbonate (661mg, 3.08mmol), 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 Arbbcel®,
washing through with ethanol, and the filirate was concentrated in vacuo.



CH3 0 CH3 F The title conmpound was prepared fromthe
product of preparation 18, wusing a simlar nmethod to
t hat of preparati on 21, as a white solid in 30% 15
yield.. "HNVR(CDCI 3, 400MHz) 5 1.40(s, 9H), 2.50(m

Wohoos208@6m 1H), 2.91(m 1 , 3.48-3. 61(mpéﬁi32005/001154
3.62-3.96(m 3H), 483(d 1 H, 6.97(m 1 H), 7.11 (m
2H) 7.3 (m 1 . M5 APCI + Z312[|\/H]*

rat.ion 23tar - But o .
i liealionaf S i h%sa@a(n A 9araPkr eniiica. gebceliting

a‘“‘ﬁ'}""‘ SuBatsiretaly Wé‘??"?ﬁ;‘ﬁgﬁ?@? g e cipblina as

( 1a edhite SolitbimB4Y4 ylbldnﬂa‘lymg 1 HJ\MIB(GD@bsaGDGMHz) 6 1.40(s,

(2@%6@7@%' i'tw'?‘lﬁ OW a&lg (rBr ég‘i’ ti g\ﬁ?rfi’l)( %dgigﬁ"’ 1H),

56. ngl-pH Wﬂhﬁw gﬁqﬁzﬁ pd  the mxture was

heat ed under ref ux ours and at room

tenperature 5 for 18 h(ﬂ.[ﬁaaf_aEQm_Eﬂler port| ons of
di -

, and the

Arbocel o, washing thr ugh 8
filtrate 10 was conce : Purification of
t he residue by colum omat ography on silica gel,

;gr
eluting with pentane: ethyl acetate, 75:25, afforded
the title conmpound as pte solid in 66%yield,

1.399. 1HNMR(CDClI 3, 400MHz) b: 1.34(s, 9H), 2.98(m
2H), 3.41(m 1H), 358| , 3.80(m 1 H, 3.97(d,
1 H, 4.54(d, 1 : 7.30(m 15 2H). MS
APCI+ nl z 312[M—|]+ Prepara*hon 24 ted-Butyl

e rar Ol RETAeOe8 hemel (Lmethy s eypiongdions

10/ N2mL, 106.8mmol) and 10% Pd/C (2 5g) were added to a solution of the
product of preparation 17 (9g, 28.7mmol) in ethanol (150mL) and the
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

15 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. '

20 o Altemnative method
Zinc chioride (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 settied to the bottom of the

25 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



OL HSCCH CHCH3 s Di-tent butyl dicarbonate (4g,
18.3mmol ), 1-nethyl -1, 4-cycl ohexadi ene 20 (6. 7n,
e6Ommol ) and 10% Pd/ C (845ng) were added to a sol ution

wb 26d3a0s106 oduct of preparation 15 (5.3g, 16. 9pePiB20dsmo1154

15

20

et hanol (85nL) and the m xture was heated under
reflux for 3 hours. The reaction m xture was then
cool ed to room tenperature, Xiltered through Arbocel o,
wdeamigmpenaturs fordBthouss pad was them coeledrp 0FCaEthyhaeetate

oGl SRISYBESBuOR (R B pfec pliis 5815 Ve

@@Parzﬂedl Bhdptgapidsoluticrwdd washéd Wi, brmiafarfdimhdehﬁated
tit

eco ound as a white solid in 67%vyield, %
r@ re&[M@Hﬁs BU"f!Pd:#)(%mU@H)C rema @ ca

Pﬁﬂ Jolgp i iyt agdiodianc, 28.25 500, @ ng iy

1 dd)nponna&ga Ahjtesofitiin 605 ymcu 8.6692 'PPMMR(EIDCI;, 400MHz)

R gl @ﬂbé{é@&tﬂﬁ 2 A l("hrgl“(}h%Vpr%%U“ SH),

c p-Cad @Iﬁ@s title
cgiﬁg g preg'gred fromt\éh%c pro uc % pr epar ati on
14, u3| ng a simlar ne @ramnaat descrl bed for

4 )

1 386 {11 3 | jorophenvi)(h z oxylnathyll me
3.41- 3 64(m 3H) 3 78(d,c ﬂb |,ate'3 91(d 1H, 4 59(d
1 H, 7.01(m 1 H), 7. ., 7.35(m 1 H. M

APCl + mlz 312 [VH +. Pr t|on 26 tent-Butyl
(2R -2-[(1 R -(4-chloroy2 m~
et hoxynhenoxv) ( pheqy) ) hylN. mogphol CH

ne-4-carboxvlate C C- \HﬁO\K
CH,

The title compound was prepared from the product of preparation 18,
using a similar method to 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
tent-Butyl {(2R)-2-[(1R)-(4-fluorophenyh(hydroxyimethylimorpholin-4-

vllacetate
HO N o CH,
\ﬂ/ \\<CH3
O CH,



O.CH3 ICHCH3 3 15 Tri phenyl phosphi ne (2. 39g,
9. 10mmol ) and 2- net hoxy- 4-chl or ophenol (1.58nL,
13mmol ) were added to a solution of the product of

woepanedipen 21 (1.91g, 6.50mmol) in tol uene $SB1H2005/001154
The m xture was cooled to 0OC and
di i sopropyl azodi car boxyl at e . 6L, 8.13mmol) was

el s R0 T PGoUTOn KLU e SRSt
PO 8GRALORL IHIGN and SoScrie (o) bidre BB soflin o

uted wt acetate
anth\evmedmt olipréparsicrodid @269 08. Bimnmlx vetband!)(34mdl) aoékh

AR SRR S B o b
5C Ofd¢ 4 BlHoUS: q=LlrfheY PBHRNS I aj-tEbGYEdivEHoRkId (f2'9§?h
col um chr omat ogr aphy on silica gel, eluting

pehﬂél’mﬂd),e‘lt-mﬂihy|-ét4"reyq|0i1®@d@ﬂed gEemis, 6. Ybnmcﬂ)oamd 10%

' Bl R getadhor B bl 58 nilRg Gas AREISLFA)

%l'ﬁs% (5 I?odl?ﬁ)('l'he fobktidn mn&uF@(th tI?ér') cocﬁe@% fBon5 Eﬁmpera;t_tsre
7 letarggi Huongh Moce% wﬁsd]ng ﬂwqugtewitl[l ’anol md the filtrate

o RFSE A . RO O A0 B

apﬂnremat@grapﬁpsnmimhw eslutiny witto penanatthyl RRERIS, Im 25,
phenol usi ngﬂa simlar nmethod to, re aratl on 26. The

o1 aiiorded the titia SAMPPLAY 85 G Whita ol % yiald; 1.399.
anUNGIER GRS, oo e 3Badk Ny G2, 9,

treat ed anbu

d'h BSGI(mQBM) .80, aH)p8 974, |e1H) 411141(’1'167*'!0: W@TEEH% A80(m,
at_reqgul ar rvals, until all o e
153t§ﬁi|M§ ‘&Fﬁélgl") a{&iﬁ]b-een consuned. Table 5
represents conmpounds W thhebdrdfon@?) rel ative
stereochem stry and Ta ents conpounds wth

(1 f@r-Bag (2R)-24i1v)-h h phiinaWicarh e late
G GB GB  Tabl o 541 R 2

[o
N

o}\/T\
e oH,

3

Di-tert-butyl dicarbonate (4g, 18.3mmol), 1-methyl-1 ,4-cyc|ohexadiene'

20 (6.7rﬁL, 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.

25 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% vield, 3.3g. 'HNMR(CDCls, 400MHz) 3: 1.39(s, 9H),



No. R R Data Yield 27 HNVR(CDCI 3, 400Mz) 5: 62%

1.41(s, 9H), 2.76(m 1H), CH3 2.95(m 1 H), 3.54(m 1

H, - 3.71 (m 2H), 3.78(m 1 H, 3.80(s, 3H),

\309@((5711)51%0"') F G 5.07(d, 1 H, 6.62(m 2"%1@'@1&8&5%01154
1 H, 7.08(m 2H . 7.33(m 2H M APCI' mlz 452

WO 2005/ 105100 PCTI | B2005/ 001154 61 28 HNI\/R(CDCI3

400|\/Hz) 6: Quant. o' 1.41(s599H), 2.78(m, 1 H), CH3
251342 7811} 1HR 264(m, 1H)-5.41-2603H)5B81 (8, 41, 8981, 1H),

9 1 .80(s, 1H),
6. éf%‘ 11'1?); %877;99 %5'2‘@1-0"%37“%&%92?9&) [WEH APCI + nd 7
452 MH + 29 HNWVR( CDCI 3, 5% cH ol ~ 1. 40(s
9H) , 279(m 1H) 329#?%&#;2.57(m 1H)

3. 8lievirButiy) (2 AB)-29(1dR )-(B-fiyorophdm)thydtoxy) meth\8ie hdling
6.58(m 1 H), 6.65(d, 1 H 1 27-7.40(m 5H) I\/ISES+
z 440 MNa + 30 HNVR( ) 5. 81% F 1.40(s,

9H), 2.63-3.03(m 2H), 4903:, 60(m 2H) 3.75- 1 F

3.85(m 2H), 3.94(d, H) 5.49(s, 1

H, cl 6.96(m 1 H), 9- 46(m 5H)

HSC/T\CHS

CH,

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) &: 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/z312 [MH]".

Preparation 26

tert-Butyl (2R)-2-[(1R)-(4-chloro-2-
methoxypheno: henyhmethylimorpholine-4-carboxylate
Cl

HC

O\\<CH3
CH
CH, °

Triphenylphosphine (2.39g, 9.10mmol) and 2-methoxy-4-chlorophenol
(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 stired at 0°C for 30 minutes and at room

15



MS APCl + miz 470 MH + 31 HNVR(CDCI 3, 400MHz) 5: 95%

G 1.42(s,

3.58(m 1

472 [ MH +
9H), 2.50(m 1 H),

9H),

H,

2.73(m 1 H),

3.84(m 4H),
wib.2006/185100 . 38(m  6H),

7.59(s,

\\ 2.91(m 1 H),
5.28(d, 1 H), 6.62(d, 1

F 32 HNVR(CDCI 3, 400MHz) 6: 34% F 1.3

2H), 3.72-4.05(m 3H),
7. @aparatureéifor 18 hoyrs, The Hixturg was-then 2ilutedowith hyaeetate

m éf'?lq_)l\la

\ ~p 2.89(m 1 H), 3.40-3.60(m
5.226Q, 1 H), 6.98(d, 1 H, a

1H F F M5 APC#dT/ﬁgz?osmoum

33 le\/Rﬁé?%RAS§0 400%&%0’&&195@%0@9%)@% 10%

3 E&éﬁsluﬂn bhrboﬁat@osc;’i_biﬁ’tﬁ{ (noo(m) Thl'a:) cﬂééﬁ'b Iéyél')waé_? l(_:ll)i@& Gbver

7 nz@gmesgmrs

angsaERentrated inovays. Jl' hmeg@ms/ was padfied

3 Obhiton B ‘ot RECEEL, o 00 ey

H)etheB ﬁﬁimto BSH)S i3 affdtdnthetifle corﬂ ditdlas h éﬁlo&l&%(gnm in
6. E%‘(odylew |a>14g 7, HGMR(OQ@I %mx 5id ﬁomwmm?ﬂ(m 1H),

10

15

2.95(m, 1H), 3.56(m, 2H), 3.83(m, 5H), 3.96(m, 1H), 5.09(d, 1H), 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 treated with further amounts of diisopropylazodicarboxylate,
triphenylphosphine and phenol, at regular intervais, until all of the starting
material had been consumed.

Table 5 represents compounds with (1 R, 21-?') relative stereochemistry

and Table 6

20 stereochemistry.

represents compounds with (1R, 2S5) relative

O._ _CH,

Low,

CH,

Table 5-(1R, 2R)

No.

R3

Data

Yield

27

Cl

O«

CH,

"HNMR(CDCl3, 400MHz) &:
1.41(s, 9H), 2.76(m, 1H),
2.95(m, 1H), 3.54(m, 1H),
3.71(m, 2H), 3.78(m, 1H),
3.80(s, 3H), 3.96(m, 1H),
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]*

62%




35 4 1HNVR(CDCI 3, 400MHz) 6: 85% ClI 1.40(s, 9H),
2.69(m 1 H, \ 2.90(m 1 H), 3.56(m 1 H), 3.84(m
4H), 5.18(d, 1 H), F 6.35(d, 1 H), 6.45(m 1 H),

wo 3dsvsie) MS APCI* mlz 440, 442 M+ 36 HNMROGBe03/001154
400MHz) 5: 92% C 1.41(s, 9H), 2.70(m 1 H), Vo

2.90(m 1 H, 357(m 1 H, 74(d 1 H, 84(m
CL5.18(d 1 H 6 73§ 6 81(d_1

. |7.30-7. 40(m SWNME(QB@&"QDMH@@/ 44 Quant.
( CDAI 3, biz) 6 13408, 9H)A278(mOH), . | . .
: : 2.98]m, BHAIBG(m, 1), .
33.BA(r, 6H),19.94(8, 1a§d 1

SDos(m61H (@61 é

M HI
, 4OOMHZ) 5( 79, 1@%@( 1 m
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) Apg * ; '%% ng 1 )i%soo 75%

Ten 96(m 1H) 2.57(m, 1H),

3.81(m, 6H), 3.99(d, 1H)

5.14(d, 1H), 6.39(d, 1H),

F 6.58(m, 1H), 6.65(d, 1H),
7.27-7.40(m, 5H)

MS ES* m/z 440 [MNa]*

30

F 3.85(m, 2H), 3.94(d, 1H),
5.25(d, 1H), 5.49(s, 1H),
cl 6.96(m, 1H), 7.08(m, 2H),
7.29-7.46(m, 5H)

MS APCI" m/z 470 [MH]*

"HNMR(CDCL, 400MHz) 5: | 81%
ow_-F | 1.40(s, OH), 2.63-3.03(m,
Y | 2H), 3.49-3.60(m, 2H), 3.75-

31

'HNMR(CDCls, 400MHz) &: 95%
Cl 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)
F F

MS APCI* m/z 472 [MH[*

32

"HNMR(CDCls, 400MHz) b: 34%
o._-F |1.38(s, 9H), 2.50(m, 1H),
\|<F 2.89(m, 1H), 3.40-3.60(m,
F 2H), 3.72-4.05(m, 3H),

5.22(d, 1H), 6.98(d, 1H),
& | 7.08(m, 1H), 7.19(d, 1H),
7.28-7.42(m, 5H)

MS ES* m/z 510 [MNa]*

33

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 [MNa]*

THNMR(CDCls, 400MHz) &: 51%
CH, |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,




2.89(m 1 H,
2H),
7.08(d, 1

400|sz?{
2.95(m 1

8%

3. 50- 3. 70(m

3.52(m 1 H),
92(d 1 H,

. 7.30-7.42(m 6H) MS APCI+ mz 438 1MH +
5100 PCT/ | B2005/ 001154 63 40 1HNVR(CDCI 3,
T/IB2005/001154

F

1.40(s, 9H),

1600 1 1)

2H) ,
62 53-6.83(m 3H

3. 68(d,

1 H, 3.80(m

5.38(d, 1 H), C 6.90(d, 1 H),

2.70(m .1 H, 6
3.77-3.90(m 2H),

1.22-

1
4
j

N

[ -

ME ES+ [

z 428 M

3F84(m 2H)
H, C 6.85(1
M ES+ iz 4

f‘l J_/I’)/c-

eHNMR(GDER 4393187) 5:
de45(s 2HDR9(8, Bb),
;2saa(m, mwzsa(rﬁQaH) 1

L W

~—T
=

48%

TTHNMR(CDCls, 400MHz)6
1.40(s, 9H), 2.69(m, 1H),
2.90(m, 1H), 3.56(m, 1H),
3.84(m, 4H), 5.18(d, 1H),
6.35(d, 1H), 6.45(m, 1H),
7.34(m, 5H)

MS APCI* m/z 440, 442
[MH]*

85%

"HNMR(CDCls, 400MHz) &:
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]"

92%

'HNMR(CDCls, 400MHz) &:
1.41(s, 9H), 2.73(m, 1H),
2.93(m, 1H), 3.43(m, 1H),
3.53(m, 1H), 3.78(m, 2H),
3.93(d, 1H), 5.10(d, 1H),
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-HT

52%

Q.
>

THNMR(CDCls, 400MHz) 5
1.41(s, 9H), 2.71(m, 1H),

| 2.90(m, 1H), 3.58(m, 1H),

3.85-3.99(m, 4H), 5.21(d,
1H), 6.70(d, 1H), 6.98(m, 2H),
7.27-7.40(m, 5H)

MS APCI* m/z 438 [MH]*

79%

"HNMR(CD3OD, 400MH?z) 5: _
1.40(s, OH), 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),
6.90(d, 1H), 7.08(d, 1H),
7.30-7.42(m, 6H)

MS APCI* m/z 438 [MH]*

|

69%




3.70-4.00(m 4H), 5.12(d, 1 H), 6.71 (m 2H), 7.07(m
F1H, 7.21-7.41(m 5H) M5 APCl+ mz 422 MH + 44

HNVR( CDCl 3, 400MHz) 5: 93% F 1.40(s, 9H), 2.72(m 1

wb 20084826m 1 H), 3.53-3.70(m 2H), 3.83(m gEB2005/001154
3.98(m O 1 H), 513 (d, 1 H), 6.70 6.85(m 2H),
6.90(m 1 H), 7.28-7.40(m 5H) NS ES+ mlz 444 MNa +

45 HNMR(CDC 3 400|\/HZ\ 5: t 1.40(s, 9H). 2.68(m
149, . THNMR(CDGI3,(400NHE), 5: 88%
? 41182 2.ms,mupemgé£;m Jei00

/. , b

PCT/ 1 R 37-:%%{?1‘\"@H)%@581%

p 1. - I 98(krt11 FI 1é|_-9 H),

3. 53- | 8H). 5.20(d,

7. 05( .R4-7.40(m 447

[

F+

2.98(m, 1 H 360(m 2H)

3.82(m, 2H), 3.99(m, 1H),

5.04 (d, 1H), 6.60(m, 1H),
6.80(m, 2H), 7.25-7.40(m,
5H)

MS ES' m/z 428 [MNa]*

Quant.

"HNMR(CDCls, 400MHz) 5:
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, S5H)

MS ES* m/z 444 [MNal]"

94%

"HNMR(CDCls, 400MHz) &:
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]*

Quant.

THNMR(CDCls, 400MHz) 3:
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,
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]"

93%

THNMR(CDCls, 400MHz) 5:
1.40(s, 9H), 2.68(m, 1H),
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,
BH), 7.49(s, 1H)

MS ES* m/z 451 [MNa]*

Quant.




N/ MS APCl+ nmiz 429 [MH + 48 HNVR(CDCl 3, 400MHz) 6:
56% ON 1.39(s, 9H), 2.58(m 1 H), 3.00(m 1 H),

3.60-3.90(m 3H), 3.99(m 1 H), 4.16(m 1 H 5.47(d,

wo klosns18(d, 1 H), 7.21-7.38(m 5H), 7.42( pcHasziosno1154
7.50(d, 2H), 8.10(d, 1 H), 9.02(s, 1 H M ES+ nz
443 MNa + 49 HNI\/R(CDCIS 40QMHz) 6. 76% 1.40(s, OH),
2 7’2/m 1 l—l\ _ (m 210 2 _79(

_ 1| HINMR 4§Eﬂ\an_)6 T 81%
. 28<7. 40( P@I@(ﬂ %g%ﬁdl(m. A asa v
+  Pr i 4 de prod8Od(maiH), 8.58<0¢m,i fi ed
py addi chr onmat 84),&H2¢(dpnH, 6.78, d&l),
el ut i ; [ omet hane] F@S(an2H),7.28-7. ta'n(rfqnl alto
55Hj,1 R, 2S) No. R R Datla
Yield MS Eéf?ﬁ/z F4471[MHQP 9H) :
2. 93( J44(m 1 H), (m 3.

1-1) ; . 4. 39(d 1I—D. 496(m 1|—h FCI

5. 4B (650m 1 H), |CHMBIR(CDCI)400MHH@n | Quant.
PH), | 7. 5 ARGl + mzmwgm 2.7200m2068H/ 105100
PCT/ | 1 1HN:r/E $|-|) @gmﬁhﬁ)

uant|. 2.95 :‘I'bS(m 4H), 5.25(d,
1H), 6.80(d, 1H), 7.26(s, 1H),
7.30-7.42(m, 5H), 7.62(s, 1H)
MS APCI* m/z 429 [MH]'

48 'HNMR(CDCls, 400MHz) &: 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),
3.79(m, 2H), 3.95(d, 1H),

5.10(d, 1H), 6.76(m, 3H),

e |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. R* R’ Data Yield

50 THNMR(CDCls, 400MHz) &: 42%
O 1.44(s, 9H), 2.93(m, 2H),
CH, | 3.44(m, 1H), 3.67(m, 2H),
3.80(s, 3H), 3.83(m, 1H),
4.39(d, 1H), 4.96(m, 1H),
L & 6.53(d, 1H), 8.65(m, 1H),
6.79(d, 1H), 6.99(m, 2H),

7.32(m, 2H)
MS APCI* m/z 452 [MH]"




CH3 3.46(m 1 H),

1H,

6.81(d, 1 H),

F500m 1H),
6.97(m 1 H),

3.71(m 1 H),

3. 84(s,

7.14(m 2H),

5H),
6.57(d, 1 H, C 6.67(m 1 H),

4.30(d,

7.30(m 1
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MS APCI" m/z 470 [MH]*

84%
le
on

10

F
F

¥

Cl

7.19-7.40(m, 6H)

'HNMR(CDCl;, 400MHz) &:
1.41(s, 9H), 2.96(m, 3H),
3.70(m, 1H), 3.88(m, 1H),
4.21(m, 2H), 5.05(d, 1H),
6.68(d, 1H), 7.01(d, 1H),

MS APCI" m/z 488 [MH]

20%

Preparation 54

4-Chloro-2-(difluoromethoxy)phenol

rometho henol

@Y

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

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

0.234mmol) and diphenyl suliide (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 chromatography 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 yield of 62%, 3.72g.




et her:ethyl acetate, 90:10:0 to 70:30:0 to 0:0:100, to
afford a further anpunt of title conpound giving a
conbi ned yield of 62% 3.72g. WO 2005/ 105100
WORQ2000 001154 66 ' HNVR(CDCl 3, 400MHz) b: pctfAkHosicbiiss
H 6.55(s, 1 H, 6.95(d, 1 H, 7.12(m 2H).
Preparation 55 Met hyl 3-chl oro-2-net hoxvbenzoate 5 O
011 CH3 O'CH3 Cl 3-Chloro- B6hydr oxybenzoi c acid

( 5. FNMRTDD 00Nz 5.44(s, déd) (@5%(s1 1 H) 18861 | YH)add2(m,
pokﬁzm um car bonate (27.5g, 19Smmol) were suspended in

, i met hyl formam de (45nL) and the m xture was

heated at 80C for 18 10 pb},@égﬁatloﬁcggiti onal nethyl

i odi de (4nL, 64. mel) was a and the m xture was
heated for a furMethylS-ehi otin patei xture was
then cooled to roomtenperature, diluted with water
and extracted with ethyl acetate (x2). The conbi ned
organi c extracts were waghedowi th water (x2), dried
over sodium sul fate and c8ncenfHated in vacuo to

afford the title 15 conpound ag a brown oil in :
quantitative yield, 6.83g ?/R@QQCIS, 400VHz) 6:
58(d, 1 H), 7.70(d, 1 H).

3.95(m 6H), 7.09(m 1
get hoxvbenzoate /[ CH3

Preparation 56 Ethyl 4-chlg
OIO(CH3 0 C 20 The title ¢ hpound was prepared

fr Q@tﬂoﬁhﬂz Gﬁﬁ?béb{ di€ afd ¢5. 3§d3‘i3‘9h}fhol 'rﬁgih%iodﬁé 'QS 6L,

nmet hod sim preparation as an or ange ol |
98988ymal)dand pnmsmcarbomamwaiﬁgs 198menel) wemi)suspended in

7 Somehyrodatal4oil a6dund i kps SeRbr ™ for 18

10Pr ABarsatAduitional Bhbityl Jodiflet @nil0- 84.2hivRely Loy aded and the
mixture was heated for a further 5 hours at 80°C. The mixture was then

cooled to room temperature, diluted with water and extracted with ethyl
acetate (x2). The combined organic extracts were washed with water (x2),
dried over sodium sulfate and concentrated in vacuo to afford the title
15 compound as a brown oil in quantitative yield, 6.83g. 'HNMR(CDCls,
400MHz) &: 3.95(m, 6H), 7.09(m, 1H), 7.58(d, 1H), 7.70(d, 1H).
Preparation 56
Ethyl 4-chloro-2-ethoxybenzoate

(CHS

0

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) "



CHs OIO/CHs O Cd The title conpound was prepared
from3-chlorosalicylic acid and ethyl 5 iodide, using
a method simlar to preparation 55, as a yellowoil in
W movioeiod. ' HNVR(CDCI 3, 400MHz) 6: 1.42(m 6bhy182005/001154
4.10(q, 2H), 4.38(q, 2H), 7.09(m 1 H), 7.53(d, 1 H),
7.70(d, 1 H Preparation 58

(3- Chl or o- 2- net hoxyphenvl ) rreﬂ]anol HOGCGH3 10 C
Di i sobut yl al um ni um hydfregaras di chl or onet hane,

70, 70mol ) WasE}@Tg'%'&@'ﬁ,"etﬁﬁgﬁﬁé"%g@ t he product
of preparation 55 ; ) hl or omet hane

(130nmL) and the m xture was ?Ghlared at -78C for 45

m nutes and at room tenperatfu

re for 1 hour. AmmDNIi um

chloride solution 15 (28plL) gvas _gdded portionw se and

the m xture was stirred 5 nutes. 2M

Hydrochl oric acid (20nL) S ded and the m xture was
stirred for a further S. The m xture was then
stirred over an excess dium sulfate A or 10

m nutes and was filtere i ng through with

di chl oronet hane. The filtrate #as concentrated in

V28 5, GEBESh el o8 SRS RSt

3.1 , 8i . H , . %
5 nBE(gE‘é)a., u%lr?oggﬁtgg? sirhiiar toég%fg?ﬁhoh 53,4a§ ggﬁe%\@gﬂﬁh 92%

2H). Vo) 00 PCT/ 5/ 00115
Pryiglek atHNMR{GDCIg -400MH2)- - bé&o% G dv1 0(an8HhahsB(q, GHl),
Q

or BT 850 D8l 3 P IR ™ s e et hod sim i ar 1o

that of preparation 58. Fﬁéﬁéﬂaﬁbn ggrification of the

crude product b
eluting with p :
afforded the title conpound @$ a

10

15

20

25

on silica gel,
M to 60:40

col umm chr omat ogr aph
R .'“

O.ma
eI W Org ~HICIRhWIAYE

%

O\CHS

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% yield. 'HNMR(CDCl;, 400MHz) &
1.90(brs, 1H), 3.95(s, 3H), 4.77(s, 2H), 7.07(m, 1H), 7.22-7.38(m, 2I:I)



colourless oil in 91%vyield. 'HNVR(CDCl 3, 400MHz) 5:
1.46(t, 3H), 1.98(brs, 1H), 4.10(d, 2H), 4.72(s, 2H),
7.05(m 1H), 7.24-7.35(m 2H). 10 MS ES nmfz 209
WNRd parati on 60

(4- 0?%255602 et hoxvphenvl ) net hanoi OH /CHs 0 RET/HRS/001154
product of preparation 56 (5.5g, 24.1 mmol ) was added
dropwi se to an 15 ice-cold 88lution of lithium

al um ni um hydri de (1M i rPrephraion®doof uran, 48ni,
48mmi ) in tetra rofuran 30m_5 The m xture was
warmed to room fuigbkrg : gthandly for 3
hours. The m xture was therog e- cool ed to OC and wat er
(2m.), 1 M sodium hydroxifde solution (2nL) and "

water (6nl) were careful lly added. T_Ee m xture was
diluted wi-th diethyl 20-eRae q red and the
filtrate was concentr af h vacuo to afford the title
conpound as a white sol ] uantltatlve yi el d.

1HNVR( CDCI 3, 400MHz)  6: 1. 44€k 1.62(s, 1H),

7 ?8%3me?%poﬁoé%éﬂh@ﬁfﬁéﬁﬁmm oPpitedationtsF leing

Qoﬁﬁﬁé%a%nmtbltﬁﬁi)&féraﬁérhﬁén SO FirRePpaicaliof bt the crude

3- Chl or 0- 2- met hoxvbenzal dehyde H 0
waﬁgcadmée bm osQlu@n( 1gyomategranky ) onasslmeset.o %\utmg with

BfetR: b Rinr SO0 6P 400R4H6E Bk cbippBic =
waeolwdeml dibin Lga%fyiele éHmmecmmg anowtmma 1.46(t, 3H),
terrperature for 18 hour

fi MRS, tHho GOy Bblaeﬁ(ﬂ?ﬂs 2%3?\913@"’t F]Hbu’é#%ﬁ 8%(m, 2H).
1T W9 'H'?/% N d the filtrate was concentrated in

vacuo to or title conpound as a yellow oil in

92%vyield, 5.2g. 10 HNI\MM_ OMHz) 5 4.02(s,

3H), 7. 19(m 1H), .7 79(d H), 10. 40( s,

1 H. Preparati oF ®enzal dehyde

Cl

The product of preparation 56 (5.5g, 24.1mmol) was added dropwise to an

15 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 soiution (2mL) and ~ -

water (6ri1L) were carefully added. The mixture was diluted with diethyl

20 ether, filtered and the filtrate was concentrated in vacuo to afford the title

compound as a white solid in quantitative yield. 'HNMR(CDCl;, 400MHz)

O: 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 [MH]".

25



. — - U PO N —

0~/CH3 H &l 15 The title conpound was prepared from

t he product of preparation 59, wusing a simlar nethod
to that of preparation 61, as a colourless oil in 91 %
woebeb/1058NI R(CDCl 3, 400MHz) b: 1.48(t, 3H), fctBesnoo11s4
2H), 7.18(s, 1H), 7.64(d, 1 H), 7.79(d, 1 H),

10.40(s, 1 H. MsS APCl'® mz 185 [MH*. Preparation 63
20 4- Chl or o- 2- et hoxvbenzal deB9de H O OCH3 1~ CI  The
title conpound was prepa?@afatlom&‘ihe product of
preparation 60, hdtothat of
preparation 61, a4 < O
2005/ 105100 PCT/ | 82005/ 9011 4
400MHz) 6: 1.44(t, 3H), &
7.78(d, 1 H), 10.40(s, 1
3- Chl or 0- 2- met hoxvohenol
net a- Chl or oper benzoi ¢ aq

70 yi el d HNI\/R(CDCI 3,
2H), 7.00(m 2H),
eparati on 64
3 \Cﬁl 5

50- 559 1. 34g, 40. 9mol )
was added to a solutio Qe product of preparation
61, (5.2g, 30. 5nno|) in dichl Bfomet hane (120ni) and

hofiefothHsE dBRS | (feq 1 eimh3l Miag HBEA YL Sfotl st the
5di gl’ddﬂbﬁ raﬁtmep@raﬁod Sgﬁ@teag M?mmdinumSBMMBt@ed(soomL)
sodi ym hydrogen carbonate sol utjon an orate

unéBiEi 'Fr@XmJB rgr Wasy neated fory Q§|B‘Ja Ex i&‘@%o@%@tl Foom

?Egé}ﬁnpé?ﬂtatdrézfgm’r% hdutd. g*y@yﬂg?ﬁirgq%a@thaﬁtf?te\‘@& tEaGH ArSSSI®,

ure was stirr ours at room
t emashiagutheoughhwithi dichlo@nmvetbang, fend therfiltrater wae cconoentrated

vacuo and th i d was dIS ol ved n 1
hyd SaRUR 1 & efqe 16 e CRmAoLBA S 5 38 %wf"neﬁﬂ*éor el 5.26.
Th i

10concent r'at ed ygr ocC mr???éragﬁg%gggxi ract egs(d "-R 7.79(d,
di 4H)y10.40(seriH)x2) . The conbined organic extracts were
dried over Preparation 62

3-Chloro-2-ethoxybenzaldehyde
H 0

O _-CH,

Cl
15 The title compound was prepared from the product of preparation 59,
using a similar method to that of preparation 61, as a colourless oil in 91%
yield. "HNMR(CDCls, 400MHz) 5: 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

20 ' 4-Chloro-2-ethoxybenzaldehyde
H O

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%



sodi um sul fate and concentrated in vacuo to afford the
title conpound as a brown oil in 62%vyield, 3g.
"HNMVR(CDCl 3, 400MHz) 6: 3.98(s, 3H), 20 6.89-6.99(m
rati on 65 4-Chl oro-2-et hoxvphenol

W?Ohdgfotgptal e conpound was prepared fromthe prod{IJIE::“F’%/?OI15‘l
preparation 62, 25 using a simlar nmethod to that of
preparation 64. Additional puw@ification of the crude
CO?W“‘G"II‘WH@@D@FQW A00MHBBOT.20{Y 36N, 411l01(@a2|g)%I700(m 2H)
el utin ent ane: di et hyl diethyl ether, 100:0
90717@(a,f1‘|6)r d@e‘{) (®elll)t | e conpound WO 2005/ 105100

PCT/182005/ 001154 71 asp@nBf{Hdn lidin 44%yi el d.
"HNVR( CDCI 3, 400MHz) 6: ng'é——% 4.09(m 2H),
5.57(s, 1 H), 6.382(rB-Chidro-2hRethephanict 171 [MH'
Preparation 66 3-C hlo ro-2-ethoxvphenol HOCH3 1/ 5
Cl The title conpound was[ prepared fromthe product
of preparation 63, usingJa sigilar nethod to that of

preparation 64, as a col Kss @H; in 86% vyield.
' HNVR( CDCI 3, 400MHz) 6: , 3H), 4.18(q, 2H), -
.77(s, 1H), 6.82-6.97(M MBS APCI' mz 171 [MH

O Preparation 67 tent-Butyl (?2R)-2-f(1

R) mé‘aﬂﬂlmbpeﬁaenzetdﬁamdqﬁem H (Sztypmd 9mmdl)IWasrﬁdded to a
rphol i I}acetat Cl  H3C

Di 5P Pnb yI %z@&@ﬁb&kypm@tﬂbn@ 1(5'.%| )3%1§lmol)
adgra \ F‘f‘gg" rra %ﬂgufﬂeonmﬁft%fehewgé Odtifb§ %t room

pr epar at | on
temperature for 18 hours. The reactlon mixture was then diluted with

10 dichloromethane and washed with sodium sulphite, sodium hydrogen
carbonate solution and evaporated under reduced pressure. The residue
was dissolved in methanol (120mL), triethylamine (0.5mL) was added, and
the mixture was stirred for 18 hours at room temperature. The mixture was
then concentrated in vacuo and the residue was dissolved in 1M sodium

15 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% vyield, 3g. 'HNMR(CDCls, 400MHz) &: 3.98(s, 3H),

20 6.89-6.99(m, 3H).

Preparation 65

4-Chloro-2-ethoxyphenol
Ho

O._ _CH,

~"

a

The title compound was prepared from the product of preparation 62,
25 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



(300mg, 1.9mmol), and 4-(di phenyl phosphi no) pyri di ne
(285g, 1.03mmol) in toluene (8nlL) and the m xture was
stirred at roomtenperature for 48 hours. Additiona

woldésplasiy! phosphi no) pyri di ne (60mg, 0.23mol
20 tertbutyl azodi carboxylate (50ng, 0.22mmol C?"Pﬁoggmus"

then added and the mxture was stirred for an
additional 30 m nutes. The nfkture was then dil uted

di & Aybroanhestid maah%d ieid. h THNMR(SDCR, obMMENS: 1.42(t, 3H),
sol ution and 2M rochl oric acid (x2). The orl_ﬂanl c
ex$-PAM, 2 Sh7(8d! |d)/ &-82{pHi3hith Mp ﬁ&&‘é

concentrated in vacuo tc&g&é&%@e title corrpound in
quantitative 25 yield. 400MHz) 6: 1.42(s,
9H), 2.70(m 11-1), 3@@2-%0@@%6!2005/ 105100
PCT/ 1B2005/ 001154 72 3. ﬁ m 1 H, 3.66(d, 11-1),

3.82(m 2H), 3.95(m 4H) {5, 13(d 11-1), 6.65(d, 1
H, 6.78(m 1 H), 6.92(dki 1 7.40(m 5H). MBS

ES' nfz 456 [M\a]+ Prgpara ioMs ?2R)-4- Benzvl - 2-f (1
R)-(4-chloro-2 5 i
et hoxyphenoxvl ( phenyl ) methvtdgor pholine H3C 11~ 0 0 N

1 6 A suspension of the products of preparation 19
( 70berditle 2caipoumd vmmlpreﬁﬁaré@&m thé ;ﬁédlmﬂ of preparatlon 63,

di -tort- butg azodj box | ate gg% Sf o

andSing ASFYAr B H‘&%Jn a(& Rr§RRra 'Q"@df BCcq Wf!QﬁSLR!'dB 86/0

(2 e ug@@m | S d

st rmrdzadw‘g?%om {®nmper at ﬂrsg FP&Q‘( hfés(h ?E'Z 5776 1H),

r eB.82+8)87 (m,3H) MBAPQI miz 4@1 \M/It-H‘i] di et hyl ether and

washed with 2M sodi um hydroxi.de sol uti on. The organic
10/ ayer was dried over sog—rﬁﬂiﬁ.@l@ie and concentrat ed

in vacuo to gi veigpmy 291 12. 1Th QJCHO\p@.gg purified 15

5

by col um chr ondT oOQT a] g uting with
cycl ohexamethoxiighencxy Irﬂﬁh | jig-yhacetdteor d

the title conmpound in 40%vyield, 404rrg. 1HNVR( CDCI 3,
400MHz) 6: 1.39(t, 3H), 2.10(m 2H), 2.59(m 2H),
3.35(m 1 H), 3.8R(m H, 3.69(m 1 H), 3.99(m
4H), 5.11(d, 1 H), '21-1), 6.79(m.1 H,
7:18-7.40(m 191}—(% n12 438 [MH'. 20
Preparati on 69 3732 (1 R)-(4-chloro-2-
et hoxyphenoxy) ( phenvl ) net hyl|l rmr hol i ne WD 2005/ 105100

PCT/ 1B2005/ 001154 73 ©O 0 CH,
T \|<CH3
o] CH,

Y

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

- (300mg, 1.9mmol), and 4-(diphenylbhosphino)pyridine (2859, 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-

20 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 titte compound in quantitative

25 yield. 'HNMR(CDCls, 400MHz) &: 1.42(s, 9H), 2.70(m, 1H), 2.92(m, 1H),



HOCQO ON 11 6 - The title conmpound was prepared from
the product of preparation 16 and

2- met hoxy- 4- chl orophenol, using a nethod simlar to
Wbamspfosmoepar ation 5 68, as a pale yellow oi beriigRadsBo1154
yield. '"HNVR(CDCl 3, 400MHz) 5: 2.13- 2.30(m 2H),

2.60(m 2H), 3.19(m 1H), 3.43(m 1H), 3.60(m 2H),
3.78(s, 3H), 3.83(d, 1 H, B202(d, 1 H, 6.58(d, 1

H) 3.58(®5(1¢H), 8.66(d, BHE®.82(n, 2#l), 3095{M, 4HK B 18(d]1AaH), 6.65(d,

ry TE. 70T B Aoty 7oA A0) e bl | MSLEST, V7 4GS [MNaT

O N A suspension of the Weﬁgt%%p(éa preparation 16
(500nmg, 1. 75mm|) and > - dl or ophenol (595nmy,
3.50mmol ), 1,1 -2di{ hd hlmrm@m de) (600ny,
3. 50mmmol ) and [ [ O 3. 50mmol )

5'h tol uene ( 10%EF :
and then stirred at roomtmperature for 60 hours.
The reaction m xture was djluted with diethyl ether
and washed with 2M sodi umF oxi de solution. The
organic layer was dried o
concentrated in vagHQ. JK
col um chromat ogHg®hy én si
PCT/ 1 32005/ 001154 74 el uti
acetate, 80:20, to afford th¥st
pale yellow oil In 53%yield, 400rrg
400MHz) 6: 2.19(m 1 H), 2.38
3.18(d, 1 H 3.42(d, 1 H), B
2H), 5.11(d, 1 H), 6.61(d,
7.21-7.39(m 5 11H). Prepara
(2S)-4-Benzvl -2-i (1 Rl-(4-chloro-2- ethoxyphenoxy)
(phenvl) nmet hyl I noroholine CI H3C0O ON 1\l 10 The
ti th gtéspymmrndt WS piydeBRy 6(dpfeparationel @ {Pobig S 2 A7 mifiol) and
an usin

65 (853mg, 4994mmol) di-tert-butyl azodicarboxylate (851mg, 4.94mmol)

10 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

4odi um sul f at e and

esi d was purified by

WD 2005/ 105100
| ohexane: et hyl

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

15 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),

" 8.79(m, 1H), 7.18-7.40(m, 10H). MS APCI* m/z 438 [MH]".
20 Preparation 69
(25Y-4-Benzy|-2-[(1R")-(4-chioro-2-

ethoxyphenoxy)(phenymethyllmorpholine




simlar nethod to that of preparation 68, as a
colourless oil in 49%yield. 'HNMR(CDClI 3, 400WVHz) 6:
1.39(t, 3H), 2.15(m 1H), 2.30(m 1H), 2.61(m 1 H),
wo2ddsiostho H) , 3.43(m 1 H), 3.62(m 1 H), 3. 8?&'&’1321}05"&)1154
3.97(m 4H), 5.01 (d, 1 H), 6.57(d, 1 H), 6.64(d, 1

H, 6.79(s, 1 H, 7.22-7.40(m 1 OH). M 15APCI n z
438 [M—|r Preparation 72 (28 73 4-Benzvl -2-1(1

R1- (3-chl oro- 2-
et hoxvphenoxv) ( phenvl ) net vI | morpholine CI H3C/-O0 N
WD 2005/ 105100 PCT/ 1B200579¥Q1154 75 The title

conmpound was prepared f e products of 16 and 66,
using a simlar HgQod~Q at preparation 68, as

a colourless oil in VR( CDCl 3, 400MHz)

6: 1.33(t, 3H), 2.18(m 1 1 H, 2.64(m

1H), 3.06(m 1H), 3.46(m .4 2H) ,
3.80-3.97(m 2H) 4.05(m 5 2 : 1 H, 6.58(d,

1 H, 6.77(m 1 H), 6.90(d¢ S I>Z. 40(m 10H)

M5 ES+ mlz 460 [ MNa] +. Prep

(2S. 3R) - 3- (4- Chl or o- 2- net phenvl pr opane-
1.2-dioi H3C " I \ d HO 10 OH chhloromsthane
(30nm.) and tributyl met hyl ammoni um chl oride (75% i n
water, 0.5nmL, 5nol % were added to a suspension of

4-The title-cempotindoxgp prapared Foimthe mdaalnm preparatibh 16 and

Sog«i uegh&yg lgﬁﬁsp $ | t'u%ﬂg (132 5"9%8('33)' ar; t%dwtaP o?%cr:éparation
5OII 68, a8 %@élﬁ%o@l&m 5w%a®emnmw3.amwm§ o: 2.13-
m xture was stirred hours and C for

902.30(mt 8Hl), 2A6(rai 2H), & tHe. Hahe 3¢m, dHt 36061, 8H), JA¥(s,

ot SR THT: BB R THE @L50, 1P Gt aBfLr 20-

ang. 4\%mh¢dH)M th 20 2M sodi um hydr oxi de sol ution. The
organi c |l ayer was dried over magnesn um sul fate and
concentrated i n vacuo. of the residue .

10¥‘1 Hgé‘;-ﬂ‘sﬁﬁﬁa-ﬂ fgi] gﬁ‘-\ﬁichf&rgﬁ iS5 (BASHHn &h§ftlofdPSline

cl /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,

15 3.50mmol) in toluene (10mL) was heated under reflux for 30 hqu_rs 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,



yield, 6.27g. 'HNVR(CDCl 3, 400MHz) 6: 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- 25 7.43(m 51-1). M
W5k 326 [ MNHA] +. Preparation 74 (1

S. 2R) - 2- (4- Chl or 0- 2- net hoxvphenoxv) - 1- (hvdrox)l/)f:rg"tﬂflme3’001154
2- phenvl et hvi  net hanesul f onate WO 2005/ 105100

PCT/ 1 B2005/ 001154 76 H3C'O70 CI q 1 0=5=0 OH CH3
Tf‘tﬁulﬂ'ﬁg)ﬂlﬂﬁ tcy@lbh@kﬁﬂ@éﬂlﬁ/l Qébtit% 6@ R0 to éﬁoﬂ:llmél’l'it)e @&ﬁpound

triethylamne (3.2 mml ) were suspended in

etag/a Q%'@t yellow @dmn) Sa%dytewb 406mg. u HNMEECBEH, 400NHzZ) 6:

oSty 3 £ BB 2 BB B Reto ' Y A, 39T ok,

m 21, 6$80318$98(mt 2H) 0501 § @hyriet) 2661 &, F1ed), 8@7(6 MHE7.211PS9(m,
m xture was then re-cooled to O0C and net hanesulfonyl
Schl Bk de (1.77m., 22.93mmol) was added dropw se
followed by further trieigyl 04(3.2m, 22.93mml ).
The m xture was stlrred—ag—%@?%r 5 minutes and at
room t enper at ur e(F$)-4Fentol- M(ﬂﬂl"b@:-ctiMok&dr ochloric
aci d was addedtot emx irrin conti nued
for a further & A e ROLUWOINEeN di | ut ed
with ethyl acet ate and thQ;lorganl c phase was

solution and brine. The opganic | ayer was dried over
magnesi um sul fate and co ated in vacuo. The
resi due was 15 azeojroped tolyene to afford the
title conpound as,Gd coDour |)IA|KF guantitative
yield, 7.9g. "HNVR(CDC 3, 1) 5:12,52(s, 3H),
3.75(s, 3H), 4.00(m 2H), #m8z(m AT 1), 5.19(d,
111-1), 6.42(d, 111-1), 6.58(¢, 111-11), 6.75(s, 1
H, 7.20-7.35(m 5H). M5 AP m z 4Q HA] -
Preparation 75 20

(2R -2-[ (R - (4-Chl oro- 2- et
oxirane "3CQW CIOO

10 The title compound was prepared from the products of 16 and 65, using a

Jheno henvl ) et hvl |

similar method to that of preparation 68, as a colourless oil in 49% yield.
"HNMR(CDCls, 400MHz) &: 1.39(t, 3H), 2.15(m, 1H), 2.30(m, 1H), 2.61(m,
1H), 3.21(m, 1H), 3.43(m, 1H), 3.62(m, 1H), 3.82(m, 1H) 3.97(m, 4H),
5.01(d, 1H), 6.57(d, 1H), 6.64(d, 1H), 6.79(s, 1H), 7.22-7.40(m, 10H). MS
15  APCI" m/z 438 [MHT"
Preparation 72
(25)-4-Benzyl-2-[(1R")-(3-chloro-2-
ethoxypheno henyl)methyllmorpholing

cl
HSC/\O: ;
0




5M Sodi um hydr oxi de solution (17nL, 85mmol) and
tributyl met hyl ammoni um chl oride (75%in water, 0.5nL,
10mol %9 were added to a solution of the product of
woep@afesien 74 (7.39g, 19.11 mmol) in WO 2005pdBah08% /001154
PCT/ B2005/001154 77 toluene (38nL) and the m xture
was stirred for 30 m nutes. 7E1e m xture was then
diluted with toluene and br,i The organj c_| ayer.- was
S ST il BOMRRUGAGA FISRTER Tt s PECEts O Bt G6e r Dene
S C t t
L&lﬁ\ﬂ&ﬁg‘éﬁaﬁos PR to?%hg‘;%r%ﬂ?n BBCHD g &Ié\jrfé%%do“h ?d% Jé&ld

COfT'pOUI’] our | In quantitative

FNMR(GRIOI3, ¢00MBiz) 300/33¢41) 3H), 218(f,MH)1 9)32(21 83{);”@ 64(m,

LEH) 3.8 17 apetn, b0 306k, Zefly 03 gflinaaHnt P,

5(Jﬂ-|)2F§1§chn1Hp 658(d 1H), 677({11 1H), 6.90 0(d, 1H% 722-740(m

- (4-chl or 0- 2- net hoxvphenoxy) phenyl propan
HotOH) MBI ES{an/z460dMNalA. sol ution of the product of

preparation 75 (6.7g, 1%@@5%&? hanol (45nL) was
added dropw se to conce ni um hydroxi de -

sol ut(P®BRME(4-ThidroP- me&m@g &ifsley)-BOshariviptbbameér 1.2-diol
m xture was stirred ours at room enperature.

The m xture was then diluted with a m xture of 15

di chl or onet hane and hanol (95:5) _.and | oaded onto a
colum of silica gel® Ehution w A
dichloronethane:ethyl 100 o 0:100,
followed by ethyl aceietg rthhanoReO788 amoni a,

80: 20: 2, afforded the @ conpound as a white solid

in 68%vyield. HNI\/R(' D 8) 6: 2.55-2.73(m
2H), 3.88(s, 3H), & (d, 1H), 6.52(d,
1H), 20 6.66(d, 1 H), 6.85(s, 1 Hyy 7.30-7.42(m 5H).
1Ol\/IS APCl + niz 308 [WH +. Preparation 77
2- Chl oro-N-1( 2R 3R) - 3- (4- chl or o- 2- net hoxyphenoxv) - 2- hy
droxv-3 1phenyl propvl | acetam i de WO 20051105100

pcRichigsoinethane: B0mLganddbityimethylapmanium cjierde (75% in

water, 0.5mL, 5mol%) were added to a suspension of 4-chloro-2-

methoxyphenol (8.1mL, 66.6mmol) in 1M sodium hydroxide solution

15 (30mL) heated to 60°C. (2S, 3S)-3-Phenylglycidoi (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

20 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-

25 7.43(m, 5H). MS APCI* m/z 326 [MNH.]".
Preparation 74
15.2R)-2-{4-Chloro-2-methoxyphenoxy)-1-(hydroxymethyl)-2-phenylethvi

methanesulionate




O OChloroacetyl chloride (869pL, 10.91 mml) in
tetrahydrofuran (18nL) was added dropwi se to a

sol ution of the product of preparation 76 (3, 8g,

WO 26b310d190 i N tetrahydrof uran (36nlL) cool ed t opc¥fB200ke1154
m xture was 5 stirred for 20 m nutes and was then
quenched wi th water (30nL) af%d evapor at ed under

reduced pressure. q_? resi due was taken up in ethyl
acetate and washed sFh*cyvater and e and t he

organi c |l ayer was dried
concentrated in vacuo. A
azeotroped with tol uenp
in 97%yield, 4.95g.

over nmag m sul fate and
3 doresyas t hen

affdrd the title compound
VR 3, 400I\/Hz) 6:

3.25(m 1 H), 3.35 , QO(F 4.04(s, 2H
4.13(m 1H), 4.70(d, 1H) 1H 6 68(d, 1H),
6.77(s, 1H), 7.02(brs, 1CE|)—§ 7 3‘3 7.42(m 5H). NB

APCI - mz 420 [MClI]'. Prepar@H,on 78
(6R)-6-f(i)-(4-Chloro-2-nethoxvphenoxv) (Dhenyl ) met hvl |
nmorhgh qirodud- oh epreplaratlon O78 (83.9¢\H 19161 mimaAl)s andt trimthydémine

P Loy 22 Simrell Wearsofiispanded dncevirBpa e LBomLy and the

| QARG d/vé@ |cl:~$b!eﬂ”to°b°€ hecmawwﬁbthmaﬁé G(EQM%L 03D, 6-7mmo|)
(3.968, .3mmol ) in a mxture of "toluene (10nl)

5i sm agsﬁd drapwies and dve mixtureewas stitred at |Q|°Qtf0r & rmagtes and

c oA Iifhooralle 1ol 257, HE A e 8, to

W'G°E Aridhyfethanbaulfonyp Ohfbriged (1. 77nflol 2208niAsl) was added
evaporated under reduced pressure. The aqueous

r edyppwisewdellaweash by IfuRtker \mathylamlnee 8- arm.,zmasmmbo The

rHP8iTe s Bl A of oy B il od AL RS oibepite B 25

10! ayirutens1Mr HgdroehRyricmagidewas radddd’ & ah@ndlixture and stirring
concentrated In vacua to afford the title conBound as

a gratisued &oia fusther 59 raisudss. dhe. mixtysrwasdhen il gthyl

4 %%Z&Q(ﬁﬂq_m %“ﬁé 5@%‘&% %%;%%%d}ﬁﬁa g./a%g%é With godium

H) hydsogdi{ Uarbe)ate §olaﬁo$r$ and brirle, The2irganiédayer uaas drie over
D BHGR For SHBIS LD, Conaaled o ageuo. e residue was
15 azeotroped with toluene to afford the title compound as a colourless oil in
quantitative yield, 7.99. 'HNMR(CDCls, 400MHz) &: 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 !_B)-Z-I(F?) (4-Chloro-2-methoxvphenoxv)(Dhenv)methvlontran

H,C_
0 0.\‘@
Cl k

0

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 (7.39g, 19.11mmol) in



O NO H3CCH CH3 CH3 10 Acetonitrile (50nL) and
4- met hyl nor phol i ne N-oxide (99, 76.70mvl) were added
to a solution of the product of preparation 24 (15g,

@ézdﬂ%mbﬁ i n di chl oromret hane (15OTL) Mol eCUi)@f[m2005/001154
sieves (4A, 259) were added and the reaction mxture

was cooled to OC. Tetrapropyl ammnl um perrut henat e
(720my, 4nol% was then add portionw se and the

mtYHene (&5@% @ndribg mixtyrgonas éhr,secﬂ QB mlauteﬁs Theumixture
T t
o?%gi 8h dllﬁfbd"hfﬁﬁ TBIE?ﬁﬁéaghdrm%E le! ﬂ%ﬁ %}{ N ?erfga?gted

t iaadwmﬁhedadntm briheadréex] owsranagnesiun salfeld and conoshtrated in
to aff rdth title co (gd as white solid in 96%
y,VéFHO the fit %@j 158 .0iljin Aastitaivp vield,

5 8. lgﬁﬁn(cpbdg’(myg@rg&) 5 2{;@(@7@( 2ladfly, 1H)3dBm! 11,
Hﬁ,.BBS{s,O!Blﬂ)j 4.84{, 1N 6MFfm; 2H)76 B54s] N [7:30-Z51500, 5H).

2005/ 105100 PCT/ | 820051201154. ﬁ: Example 1 (2R)-2-((1
R) - (4- Chl or o- 2- net hoxyp nvl ) met hyl | nor phol i n

e AP AThl Ahirde1-(4-chitfre-2Gnethd 1 n-$-ol
aci I n_dl oxan, was a S |

t he product of preparation 26 (2.1 g, 4.84mmol) in

di chl or onet hane (25 and the m xture was stirred
for 18 hours at roon1 jper at ure. reaction

m xture was then concentfrated in ) to give a white
foamin quantitative yrald-OiHNVRGCDAOD, 400MHz) 6:
3.05-3.20(m 3H), 3.25 10 1|H), 3.78-3.87(m 4H),

4.08-4.20(m 2H), 5.31
1 l"), 7. 28-744(m B . S He
Exanples 2 to 21 The fol |l ow ng 03“ ounds of general
10fornul a shown bel ow were prepared” ?from the

ar)fr;]rs?g:?ibﬂt& 8 DRBEESH Bropardidr 78 B oMhmolfSh Hethanol

(45mL) was added dropwise to concentrated ammonium hydroxide

6.70(m 2H), 6.95(s,
z 334 [ MH +.

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 title

compound as a white solid in 68% yield. 'HNMR(CDCl;, 400MHz) &:

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- 4-chloro-2-metho

phenylpropyljacetamide



15 nethod to exanple 1. Table 7 represents conpounds
wth (1 Ff, 2#) relative stereochem stry and Table 8
represents conpounds with (1 F f, 2S) relative

woersaee stry. Rlra 0 NH |~ u~ HO R2 Tamteisiods(odiiss

5

10

15

20

9, 2R) isonmersl 20 No. R Ras Data Yield WD
20051105100 PCTI | B2005/ 001154 81 2 HNVR( CD30D,
400MHz) 6: 68% O :f_|89(m , 3.23(rn,.2H), CH3
3.77(m 1 H), 3.87(s3 3y 1), 4.126MN\2H), 5.34(d, 1
H, 6.73(m 21-1), 6.96 1H, 7.09(m 2H),
7.42(m 2H) M APCl + k. 359 ' cro anal ysis
found (%9 ; C(54.84), 15), IN(3. 38);

C1BH19Cl FNO3HC!I . 0. 50 ) bes (9; C(54.45),
H(5.33), . N(3.53) SI"HNVR{CO30 OMHz) 6: 77% O
3.13(m 2H), 3.27(m 31-1), CH3 6(s, 31-1),
4.10-4.16(m 2H), 5.36(dgy 6. 74(m 2H), F
6.99(d, 1 H, 7.06(m 1 H, 7|]RO(m 1 H, 7.37(m 2H)
c M8 APCI® miz 352 [MH + 4 HNOR(CDClI 3r 400MHz) 6:

Hicroagp oBiife taS4l. 8k mimhiin aahiratyren (16mf) was
6 28868 didbvise To Gl -sblutidhof Hd prddutt-of pfdparation 76 (3,89,

10.8mmol) in tetrahydrofuran (36mL) cooled to —5°C. The mixture was
stirred for 20 minutes and was then quenched with water (30mL) and

evaporated under reduced pressure. The residue was taken up in ethyl
acetate and washed 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% vyield, 4.95g.
'HNMR(CDCls, 400MHz) 8: 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, SH). MS APCI" m/z 420 [MCIJ.
Preparation 78
(6R)-6-[(A)-(4-Chloro-2-methoxyphenoxy}(phenylimethylimorpholin-3-one

Cl

NH

o)

A solution of potassium fert-butoxide (3.24g, 28.84mmol) in isopropyl
alcohol (30mL) was added dropwise 1o an ice-cold solution of the product
of preparation 77 (3.96g, 10.3mmol) in a mixture of toluens (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



5

10

15

20

25

cl 5H M5 ES+ mz 370 WH + 5 HNVR(CD30OD, 400MHz) 6:
96% F 3.00-3.20(m 3H), 3.22-3.33(m 1 H), 3.85(m 1
H, 4.18(m 21-1), 5.38(d, 1 H, 6.96(m 21-1),
wol8G6msiso H), 7.30-7.42(m 5H) A M ES+ nl z 222iH20ddl001154
6 1HNMR(CD30D, 400MHz) 6: Quart. F 3.03-3.20(m 3H),

3.35(m 1 H), \ 3.83(m 1 :@; 10- 4. 28(m 2H),

w8 andlpachod it S poAidden Cabpidin Sl BfoM aiibrine.
Cﬂﬁé @@hnlcﬂéﬁeﬁw&s dhed.d¥e) magnbsidntanifdte HAd ébrﬁfénh@@d in

UI resﬁ(ﬁ? 8.21), H(5.46), N(3.99)
§qu9 r¢bctjw inﬂgmm%as agpale prqui tgaarwl 88% yleld

40“'@“‘%&%&9‘1@9“"%@0 S0, AH gth, @:ﬁzéﬁﬁﬁ 415-
647223(m. 1H) H}31(rﬁ 2Hl (5118(2|l-l)1H) 76 SO(b?s 414-6)T\6€6@n 2HYbsE s,
316'9 §2§17M$fﬁ 35'1)' Mgz@ﬁ‘ﬁ! '11/2@48 [N?I‘Hg(m 1 H) 4.17(m
1 4. 23 1 5. , 6.85- G 7.00

3H)H) 7. 30- 7(T5(m HZ;H) Q@M 322 MH + 9 (m
HNVR( CD30D, #8 24&er28 d]blﬁblm&(marbo late

3. 10- 3. 28(m 2H) 3.35(m 1 H), 4.03(m 1

o

O $
H,C o CH,

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 filtrates 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),
3.87(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]".



4.17(m 1 H), 4.62(m 1 H, 5.82(d, 1 H, 7.42(m
3H), 7.58(d, 1 H), 7.63(d, 2H), 7.78(m 1 H),
7.89(d, 1 H, B19(m 1 H), 9.21(d, 1 H, 9.26(d, 1
W 200510500l + Tz 321 MH + 10 HNVR(CD3CD, 400MHT/182009001154
3.02-3.18(m 3H), 3.28(m 1 H), CH3 3.85(m 1 H),
3.91(s, 3H), 4.14(m 1H)8422m 1 H, 539 d (d,

1H, 6.75(d, 1 H), 6.85 . 6.95(d. 1 H),
7.30-7. 50(m 5H) VB APC&W&:M MH 11 HNVR( CDSCD,

5, 28(d 1 H) 6. 64(m 2%
Mcro analysis found (% ; C(62.61), H(6.38), N(4.31);
CleH20FNO2. HClI . 0.50 H20 eqw res (%; C(62.34),
H(6.39), N(4.04) WO 20054405100 PCT/ |1 B2005/ 001154 83
12 1 1HNMR(CD30D, 400 G 3.10(m 3H),
3.25(s; 1 H, 3. 82_(3{;1 1H, 4.22(m 1
H, 5.62(d, 1 H) A AN 8(m 5H), 7.48(d,
1 H, 7.80(s, 1 H) Mcro anal ysi l(_)iund (99 ;
C(57.88), H(5.15), N(7.31)C N

ri(d., 1 H) 7. 37(m 5H)

HCI

5 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(CD;OD, 400MHz) &: 3.05-3.20(m, 3H), 3.25(d,

10 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
15 method to example 1. Table 7 represents compounds with (1R, 2R)
relative stereochemistry and Table 8 represents compounds with (1 R,
25) relative stereochemistry.
Flisa 0

O NH

HCI

RZ

Table 7 [(1R, 2R ) isomers
20

| No. | R | R* | Data | _Yield |




C18H17CI N202. HC1. 0. 50 H2O requires (99 ; C(57.77),
H(5.12), N(7.48) 13 HNMR(CD30D, 400MHz) 5: Quant.
3.09(m 3H), 3.25(d, 1H), \ \ 3.80(m 1H), 4.12(m
woeosnbsig8(d, 1 H), 6.61(d, 1 H), / C_' 6. 63(&!"[‘ ﬁ]'i%smous:;
7.14(m 1 H 7.38(m 5H) Mcro analysis found (0/()'

C(58.78), H(5.74), N(4.07);  CL7HL7CI N2, HCl . O. 50 H20
equires (A 53)  H(5 &n) N4 02) 14

| HRVH 1) 6: Q\Jag{ "HNUR(EDQD3 400MHz) &), | 68%
B. 85( , 19(m_ 2H) 3.09(%28H), 328(m,.2H)%..85(d, ,
L H),| 7. ~ 60- CHE| 3774 ( hH),B:B7(8B3KHRCI + |z
B39 | ysi s fouad () 2H),&.84(d29H),
(4. 9 : , 17H17C1>B|Q%(,HOQ r@ggedrqﬂ
C(54.149), [H(4. N(3.74) 1 ) 5:
Quant| Cl F3.01-[3.3({m 4H), |+ il 2H)
5.50(d, 1H), 6.89(d, 11-1), :
7.42()m 5H) C |MS APClI + ni z e(meD’
400MHz) 5: Quant. CI 3.09(m é
3.82(m 1 H), 4.17(m 2H), & '
CK 7.38(m 6H) Mcro anal ysﬁ%‘l‘é@)ﬁr‘%ﬂ(%ﬂ 45) H(5 33),
3 "HNMR(CDs0OD, 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),
F 6.99(d, 1H), 7.06(m, 1H),
7.20(m, 1H), 7.37(m, 2H)
MS APCI* m/z 352 [MH]*
4 "HNMR(CDCl3, 400MHz) d: Quant.
0 F | 3.00-3.15(m, 3H), 3.23-3.32(m,
\|/ 1H), 3.84(m, 1H), 4.08-4.21(m,
F 2H), 5.49(d, 1H), 6.88(m, 2H),
7.01-7.12(m, 2H), 7.33-7.48(m,
5H)
MS ES* m/z 370 [MH]"
5 '"HNMR(CD3;OD, 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),
7.18(m, 1H), 7.30-7.42(m, 5H)
MS ES*" m/z 322 [MH]*
6 'HNMR(CD;0D, 400MHz) 5: Quant.
E 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), ..
F 7.31-7.48(m, 5H)
MS ES* m/z 306 [MH]*
Micro analysis found (%);
C(57.99), H(5.34), N(3.96);
C17H417F2NO2.HCL0.50 H0
requires (%); C(58.21), H(5.46),
N(3.99)




C(54.01), H(5.06), P4(3.57); C17HL7C12NCR.HCl 0.25
H2O requires (% ; C(53.85), H(4.92), N(3.69) WO
2005/ 105100 PCT/ 1B2005/ 001154 84 17 HNMR(CD30D,
400MHz) 6: 80% Cl 3.10(m 3H), 3.26(d, 1 H, 3.64(m
wotpos/wsme(m 1 H, 4.23 (m 1H), 5 62( d 1HbcT/IB2005/001154
7.05(d, 1 H, 7.40(m 6H), 7.68(s, Mcro
anal ysi s found (% FF C(5%245) H(4 50) N(3 38) F
. W, IY

l—ﬁ’)

5&79 1H)
H)r& -7@&(17%5554 2
.| MS)ESS ns#reaes [MH] RRa
OMHz) 6 459

m% %R%% Quar.ﬂ.
2&1@2(

ngF(Q ODB4QQMA112) 8H), | 99%
| 3.81822t{m, BHY) 3. 29(:817(Ihib

| 3.8, 1H)7 430%(h, 46)m  5H)
CDQB@n 0 B (& 1H)48®B5-
7.00(m, 3H), 7.30-7.45(m, 5H)
MS ES* m/z 322 [MH]*

"MNMR(CD3OD, 400MHz) 3: 99%
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]"

THNMR(CD;0D, 400MHz) &: 50%
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]*

"HNMR(CD;0D, 400MHz) 5: Quant.
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);
C1aH20FNO,.HCI. 0.50 H:0
requires (%); C(62.34), H(6.39),
N{4.04)




0" 3. 20(m 3H) 3.63(d, 1H), CH3 3.72(m 1H), 3.83(s,
3H), 4.03(m 2H), 5.16(d, 1H), 6.67(m 2H), 6.97(s,

1H), 4 7.06(m 2H), 7.40(m 2H F M5 APCI+ mz 352
witbos/10Mogr 0 anal ysis found (% ; C(54.95), *%%@05/001154
N(3.35); C18H19CI FNO3HCI . 0.25 H20 requires ;

C(55.04), H5.26,N3,57 WO 20Q5/ 105100
CT/ 1 B2005/ 001154 85 21 HN CDRCD__400MHz) h- Qiant

"RINMR(CRROD; 406MHz) B: H) | Quant.
 8,106n23k).3.25(s11H),, . _
iz&@a(m@%@( s 22
es
37b4‘(!!191|-|)UI7I§a(ﬁ|d5H2( chira

Col48(d 119, #
sopriopyl al cohlol #F s di m&%@g m 86@%
: r8 ngﬁrsl
The rlel evant fria®tion was evae% ed
br essure and t he residue was gqu-bfq:@gégﬁﬁ
chr omat ogr aphy jon silica gel
i chllor onmet hane: net hanol : 0. 88 U)lH(s 12),
chloric-acid (1 Qu in 8| ether) was_ added
sol uthi on o MﬁﬂCDﬁOD 400MHz) 3: Quant.
i B@B(m] St 3256 1H),
33189$mplmld) vh$2{meaH),

[ 5138(chH)! 8.6a¢apnd 22
6*6@!@ o[}, UM fHyded a
that was pufiigged sg)a sim 'l'ar’ manngr

o conpound 22, to afford co 22 1%
25) 2t (1 nafyais folAARYS:

TRt
B5) - (4- Chl or o- 2-met hoxvphenox ygjﬁ‘lémggﬁgbw&? hol ifn

> hydrochl ori de requires (%); C(58.63), H(5.50),
N(4.02)

d conpound

14 'HNMR(CD30D, 400MHz) &: Quant.
cl 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-
o] 7.42(m, 5H)

MS APCI* m/z 339 [MH]"
Micro analysis found (%);
C(54.20), H(4.99), N(3.78);
C17H47CIoNO2.HCL. requires
(%); C(54.49), H(4.84), N(3.74)

15 "HNMR(CD2OD, 400MHz) 5: | 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-
7.42(m, 5H) :
! | MS APCI* m/z 339 [MH]*

16 "HNMR(CD30D, 400MHz) &: Quant.
¢l | 3.09(m, 3H), 3.25(d, 1H),
3.82(m, 1H), 4.17(m, 2H),
5.54(d, 1H), 6.92(m, 2H),

cl 7.38(m, 6H)

Micro analysis found (%);
C(54.01), H(5.06), N(3.57),
C+7H17ClNO2.HCI 0.25 H:O |
requires (%); C(53.85), H(4.92),
N(3.69)




ONH HCO

H3C-~,
3H), 3.25(d, 1H), 3.78-3.87(m 4H), 4.08-4.20(m 2H),
5.31(d, 1 H), 6.70(m 2H), 6.95(s, 1 H), 7.28-7. 44(m

+ mz 334 [MH +. [a]p= +14.4 (¢c=0

I}{@ APCI

ield:

Bt

WD 2005/ 105100 PCT/ | B2005/ 001154 86 Exanpl e 23
(2R)-2-f(1

HNVR(CD3CD, 400MHz) 6: 3.05-3.20(m

298nmg (19% (>99.5%e by chi rafcmzﬁ‘)f”"“ll“

- Chl qro- Z-

oanenox ) ot T o
dr ochfl ori d Cl QWOMW{FH] 80%
I éos ﬁ% éiﬁu ,
B 4. 20( 9@4
( : H) , vak.:) d
) [a] D= -ih')eT
‘[i el d 216rrg (1L3% ] (96. 4%e cr@raweéuswriou (%)
N ternative nethqgd [LOFA sol uf 5265) tH(4. 5&),dﬁ(&38)of
preparation 78 (3.8, 8. 77m 1aH1|76IH3ND¢H@I025®-I§D)
was added dropw se to an ice comiired (%)} C{52088)H(RSE),
A TM|(65%M in|toluene, 15mLN 3|3 the m xture was
j %ﬁ 2) 5: Quant.
1 & 26 ’C The
@«oﬂ g}gg
S @@ A Bt 44
due was purif M@'Otﬁglab(ﬂ'%fwnd (%
on silica gel | G441 Bh (iS5, NE.6T)
: 0. 88 anmoni éi,CﬁlI'ﬂJ@CleNde-iGlO‘!ertres
i chl dr omet hane!| ((%0;125d127) DHBRS Y {B/72)
: to afford the title 20 conmpound as a gum
1.86g (58%yield) (>99.5%e by chiral HPLC).
1HNVR( CDCI 3i 400%&@.&2@_&9&5_@2@}», 2.75-2.91(m
2H), 3.68(m 1 H), 3.82(s, 3H), 3.90-4.01(m 2H),
5.05(d, 1 H), 6.65(m 2H), 6.78(s, 1 H), _7.24-7.35(m
SHio. M5 AREI " nfz 334RFMH” Data Yield
19 "HNMR{CD30D, 400MHz) &: 45%
o _H 3.10-3.20(m, 1H), 3.23-
Y 3.38(m, 2H), 3.48(d, 1H),
F | 3.80(m, 1H), 4.10(m, 2H),
5.42(d, 1H), 6.87(m, 2H),
S 7.08(m, 1H), 7.20(s, 1H),
7.30-7.46(m, 5H)
MS ES* mvz 370 [MH]"
20 '"HNMR(CD30D, 400MHz) &: | 54%
O 3.20(m, 3H), 3.63(d, 1H),
CH; 1 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 MS APCI* m/z 352 [MH]*
Micro analysis found (%);
C(54.95), H(5.43), N(3.35);
C1gH1gCIFNQ3.HCI. 0.25 H0
requires (%); C(55.04),
H(5.26), N(3.57) |




Exanpl e 24 25 5-Chloro-2-((1

R) - (2R) - nor ohol i n- 2-yl (phenyl ) net hoxvl benzonitrile

hydr ochl ori de WD 20051105100 PCTI | B2005/ 001154 87 N

O ONH HC The product of preparation 45 (600ng,
wo406smo$ipo was di ssolved in a m xture of PCT/IB2005/001154
trifluoroacetic acid (8nlL) and di chl or onet hane (4nlL)

and the mxture was stirre roomterrperaturefor 4

houtrs Tha raoacti an rn'vfnra R WA o avannr at
+ Hea GO

il resqure and mQ*N‘@IB(QDe%s@MQS) E%d Quant.
n di ane sBed w 84sHablm hy@ogeh63(d, | . :
car bong K2) SHd| EdhdeRs it Hd), BFBK(a.C:ﬂH) o
gi ve Thi s p#l01-428(mur i2H)ed B22(d,
col un et ogr appy on sil | ¢H),®:72(mel 2H), BE8LH] TH),
di chl jor omet hanel net hanol : 0. 837@5(mn| aH),10019(mR, tﬂ-|)
00: 10: 1. The 10| rel@vant fractiggy , 9|y e evaporat ed

under| r educed pressure and “MS p@:’l*dHl?z@S’é ﬂdmsol ved

m—dichtoronmethane—IvtHydrochtorrcacro (ot
di ethyl ether) was added and the sol ution was

concentrated i n vacuo tCExa&i éggzhhqzstl e corrpound as
awhite solid in 42%y

3. The proguchef examplg. bg@ﬁpumﬁgd bg cB@IHﬂP&Q)on a,CiWaJﬁak AS-

1”“:1,‘” cpluiry Sy Wit igaptoBliidicqrbt xaracdifisanisid pgigoi01

samlrfle}ré?ﬁt fracth Wae %vgilplgm\?\ggjemmedud@d @]{n?%d#]m? and the
or own W

aggg{ggﬁ Wae pB@%‘bEﬁ@Qm Cgﬁoﬁ?act?gfﬁgh\ﬂtoé'r siiga gels ieh-ﬁ'ng with

20d|éﬁ|mdrﬁéthﬁ§%*ﬁ3ﬂh£ﬁ%!@< éﬁmﬁo@a 1309 CAYaRIcRRric acid

compounds t ative
st (@ Ombcinediethiyt gtMn)dwEsxbUdedtb atsoimnonsofdbamwdajeompamd in

P BuiEfostiBang anddhedaadtap SORER 1S FonsBTradngapyo Fhe
102Rekidue was then azeotroped with diethyl ether to afiord compound 22.
Further elution of the chiral HPLC column afforded a second compound
that was purified in a similar manner to compound 22, to afford compound
23.

Example 22
15 (25)-2-[(15)-(4-Chloro-2-methoxyphenoxy)(phenylimethylimorpholine

hydrochloride
|

THNMR(CD30D, 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,

20 5H). MS APCI* m/z 334 [MH]*. [a]o= +14.4 (¢=0.20 in MeOH). Yield:
298mg (19%) (>99.5%ee by chiral HPLC).



No. R R Data Yield 25 HNVR(CD3OD, 400MHz) 5: 34% CHs

2.30(s, 3H), 2.98-3.19(m 3H), \ 3.21-3.37(m 1H),
3.88(m 11-1), 4.09-4.21(m 2H), 5.35(d, 111-1),

Wwoabdstos1dd- 1), 6.91(d, 11-1), 7.11 (s, 1 H), pcTaB2005/001154

10

15

20

25

7.30-7.42(m 5H) Cl MS ES+ mfz 318 [MH + 26

1HNVR( CD3CD, 400MHz) 5: 96%gso ~CH 3.01-3.19(m 2H),

3.22-3.32(m s 21-1), 3. 793 00Lm 41-1), 4.18(m 1

H, 4.21(m 1 H), 5.45(d: 226 90(d, 1 H), 7.12(m
1 HY2R)-2- -Chibbo-2-maBo erimeiivi holRe
325 [IVH + 27 HNMR( CD30D, 400MHz T o O . ‘m 1

H, 2.89(m 1 H), ~F 3. dydmehlorde 3. 23(m 1 H), F
3.82(m 1 H), 4.07(m 1 H g / 4.32(m 1 H), 5.34(d, 1
H, ci 7.30(m 1 H), 7.39-7.52(m 7H) M APCl+ nlz
388 MH + 28 HNVR( CD3OD, 5. 60% Cl

3.01-3.20(m 41-1), 3.83 4.18(m 2H), 5.45(d,
1 H, 6.89(m 21-1)c.7. 7.30- 7.45(m 5H) F
MS APCl + miz 322 [NH© D300, 400MHz) b: 82%
0~1 3.09-3.21(m 41-1), m 41-1),
4.14(m 21-1), 5.25(d, 11- 6'.~M H, 6.75(m
21-1), 7,30- 7.42(m 5H) F Mg APCl + rei@ 318 [ MH] +
Mcro analysis found (% ; |li .03), H(6.03), N(3.90);

THNMR(CD30D, 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= -14.8 (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 mixture 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 90:10:1, followed by _

- dichléromethane:methanol:0.88 animonia, 90:10:1, to afford the title
compound as a gum 1.86Q (58% vyield) (>99.5%ee by chiral HPLC).
'HNMR(CDCl;, 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



CLBH20FNOB. HCI requires (%; ©61.10, H5. 98, N3. 96 WO
20051105100 PCT/ 1B2005/ 001154 89 30 1 1HNMR(CDCI 3,
400MHz) 6: Quart. 3.01-3.20(m 3H), 3.30(m 1H),

Woassps1atd) , 4.12(m 2H), 5.40(d, 1H), 6. 79(peT/BP05/001154

5

10

15

20

6.88(d, 1 H, 7.25(m 1 H, 7.30- FIl~_F 7.45(m 5H)
F M5 APCl* mlz 354 [MH* Mgyo analysis found (9 ;

C(55.36), H(5.08), N(3.53)3 CL8HI8F3NGB. HO requires
(9%9; C(55.46), H(4.91), 3.59) Ms APCI* mz 354 WH

Exanpl es 29 and 30: Free base was purified (colum
chr omat ogr aphy on siIiP gel, eluting with
0.3

di chl or oret hane: net hano B a nia, 95:5:0.5
bef ore preparing hydegethl ori deOsal 5 Table 10 (1 F
f, 2S) No. R R Dath7Vi el 31 |HN 3, 400MHz)
Quant. o,'~F 3.29(m 3H), , F 3.79(m
1H), 4.10(m 2H), F 5.45(d, [11-1), 5G 4(d, 1H),
7.18(d, 1 H), 7.30-7.45(m ci M5 APCI* nmz 488 IVH
Exanple 32 (2R)-2-f(1
R) - (4- Chl or o- 2- et hoxvpheno henvl ) net hyl | nor phol i ne
hydrochloride | H3CO O NH 10 Chl or oet hyl

f .2 | . .
ggﬁfﬁr %ﬁcﬁ%tgf gpepacr)aq}an 3158(%68%9), 1%mﬁ1% e\gvagodlgsolved in a
mixture of trifluoroacetic 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 dichioromethane. 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, 25) relative stereochemistry.

Raa

(l‘) NH
HCI



the product of preparation 68 (400nyg,
Prot on sponge(c)
(20m),
wompey@siene for 18 hours.

(198ngy, O.
and the m xture was

0.92muol ) and
92mmol )

stirred at room

WO 2005/105100 PCTI | B2005/ 001154 90 with

i n di chl or onet hane

The mi xture was thepclig2désadi1154

di chl or onet hane and washed w.,th 5%citric acid. The
aqueous | ayer was sep extracted with
di chl or onet hane and th-g @6%&1%%éﬁrgani c extracts
aere dri deJ\/pr sodiumsulfate and evaporated under -
douded Wessure. THR Tresidue was purifPat@ by coluymm| Yield
C 1250 on[5 silica gelHNMR{CDsQDyi 4O0MHz) 5:| 34%
di chl : B2.30(s)r3H), 2583.10(m, 3H),
pO: 1Q: | PB21VRBR(m,01dR;B.88(Ne, A H))
vacug &@914/211@ nznyft!a@sfa 1H),
5m)|. M5 g8 djl e ’ 5
pdded i e] Gy _75 csq}gq
br essure. The |resCdue was thp é hﬁ? g
di chl|or omet harje (x3), 10 di et t
To afford AS P
ol d, 17 gl- 96%
2L m g% | qa,
30(o|(,z A H) 6'3 % &g' 1), @18
7.28-7 4 45(d,,11),
: o anal ysis fouh - ,; 9. ZE%BQ(W( 61Hb)y
N(3.53); 15 C19H22C NOB. HCI | 722¢Di 1 b 7.2§- -4%(_?1953&),
H(6.03), N(3. E4N./Exarrp| e 33 N'(stb'-‘Ct Ifnlz 5 [MH]J*
- 'Cl. TUAV IICIIU)\V Iyl Ul Ifi
1) rg C O NH IMFKG |U¥4 ,,”_3 47%
chl or 28m
5ol ut \gﬁf atl 1H)
1. 14n spgngee My, 1H) v 'H'I)
di chl and t A2yt uﬂ'é) vva§34 i r iy
at rg at uEle for 18 hod39(mTiH), .89 BR(MMmIH)hen
di | utled 25 wi tlh di chl or onmet haMS ARE wakh388 ViMHI* 5%
Ci2g | he ‘hqueous | ayelHNMR(CEROD, at40dMHz) 6 60%
extr di chl ggpnet hang,caosi2b(ig, 4ANL3.88¢N, 1
(Ergan' i re driedaoeei sosl mgugt@t e-”q)wc
pvapo e rgfluced VO ¢ 8%5&10 A9(m, 1H), 7.30-
745(m 5H)
F MS APCI* m/z 322 [MH]
29 "HNMR(CD;OD, 400MHz) &:| 82%

CH,

‘| Micro analysis

3.09-3.21(m, 4H), 3.78-3.88(m,
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);
C1sH20FNQ3.HCI requires (%);
C(61.10), H(5.98), N(3.96)




91 pressure. The residue was then dissolved in
nmet hanol and heated under reflux for 3 hours. The
sol vent was evaporated under reduced pressure and the

web@duesw@s taken up in 1M sodi um hydroxi de sgdip200%/001154
and extracted wth dichl oronmethane. The aqueous | ayer

was separated and re 5 extr

-0

ct ed with dichl oronet hane
s were dried over

_an concent r af SANMR(ERG. HeMHa} ;| g Quant.

ﬁlsso ved In

li et hyl ether)| was gd ang Mé‘ﬂPﬁﬁ m35
bvapor at ed under reduced Pr esaMeR: eSf Wr%)
hen azeotroped w th dichlorg [ e

O M Ym0

\ &by col umn | 8Ho32067r 8bhy3.80(m;.1H).]
d GiB8{my, retH)anal. 12(n338 2H)
: . o~ 90: 10: 1) 5H0¢d, r dH)yad.79(nsict RBHIRS
wer e congeggtr ted I n yacuo ané.gdig, 1|q§|7d2@(mvaﬂ-|)1(73o.

et hanol 4(3nL) . | AgB(ecBHPr i ¢ aci d (1 M i

D

"?%a@d #%zrg% “

H) Exanalw(s n’49 anyg 306Fme(kase was pyrified

Inmn phrcamatpg.rapm on

@ %&' %@'“bwh dihidigpBftRhE hetnhfol] %é %&};3993-%.5)

C(Eﬁo@brepﬁﬁﬁngrocN(oitdﬁ%)alt Exanpl es 34 to 36 20 The

foll owi ng conpounds of general fornmula shown bel ow
were prepared fromthe appropriate benzyl protected

starting material, usi ?@i‘% ]rrethod to exanpl e
533 Al |l conpounds di s Tdbi8 4 5 el ative

qtoepcheRri strly and #R®e represented by I])atzle 11. Rsa

O Yield

PH?1 2|08 ﬂo(%%go?% %HNMHP /@n )4U9M|-E a 6 Quant.
3 ]
HNVR DR b ant 2
|1-), B, 1Hy ,F 3. %gfh :
. 04- H) 5.19(d, "y §5H é’o-7 (m 6H)
Ci MS APCI rn/z 488 [MHJ*
Example 32

(2R)-2-[(1R"-(4-Chloro-2-ethoxyphenoxy)(phenylimethylimorpholing

hydrochloride

HCI

10

Chloroethyl chloroformate (0.20mL., 1.85mmol) was added to a solution of

the product of preparation 68 (400mg, 0.92mmol) and Proton sponge®

(198mg, 0.92mmol) in dichloromethane (20mL), and the mixture was

stired at room temperature for 18 hours. The mixture was then diluted




6.82(m 1H), 6.96(s,11-1), 7.30- 7.50(m 5H) M5 APCl +
mz 348 [MH + Mcro analysis found (%; C(59.12),
H(6.03), N(3.64); C 9H22CING3.HCI. requires (%;
Wo%odP0ktee 03 N(3. 64) 35 HNVR(CD3OD, 400MHz) 5

3. 20%?1}1 1 H, 3.30(m 2H, 3.62(d, 1 H), 3. SOFC@%{?O?-??O"M
4.10(m 2H), 5.48(d, 1H), 6.85(d, 1H), 7.10(d, 1H),

7.30- 7.42(m 6H) C~ MS ES+ 89z 338 MH + 36

1 HWiVRdibirremetbangand wwashed, with' 5% citricsadid( rhe squeous layer

3. %ﬁédq?péaa'_%q q?bag re-%)ﬂge& %d %l_ﬁléhlgr%&@taaﬁ% q[bdAth Sécm\blned

6 8RYyahic bx’trhcts7w8r'b drié® (oVer Bobium bUIraR( Bnd. e@ﬁbrét@d Edmder
mz 334 MH + nple 37 The NRI K; and SRI w val ues

of radvsed cnwmaeﬂaﬂ residugpvas purfissl Beeums Qltrpma:mfaahy on
S 85 an Itél%j mﬁa@@fﬂgfbﬁw}éﬁ% otl"bt%ijh abéé‘.%.o.s

ess e serotonin rans
Ki tor 8ouie:1. e?ﬂaetrleltavaﬂﬁthian%nsawaé]eonoemﬁhtedah Vacug and the
transporter ical Activit 10 The conpounds
velSHlees dise NscbinggetbanolmLy; Hygref;hme.ac'cﬁﬂw Ta giethy!

rﬁ?’;ﬁt, Lo toa‘ﬂ'ﬁ’ 'tﬁ@ éﬁ"l}e'ﬁng?’gg Ly J&afgd under reduced

t r aresqsuret eFhe [reésifi@s tveas Mmrrazenttdpedhwnhrdlsmommamane (x3),
10| el eviar G8f abd didgopucey Sthsrnord 1o gue dompolind as a
P%@%%ﬂé/ﬁ%%ﬁel&% 78mg. 'HNMR(CDCls, 400MHz) &: 1.43(t, 3H),
3.02-3.27(m, 4H), 3.81(m, 1H), 4.08(g, 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);
15  C1gH22CINO3.HCI. requires (%); C(59.38), H(6.03), N(3.64).
Example 33.
{28)-2-[(1 R)-(4-chloro-2-ethoxyphenoxy)(phenyl)methyllmorpholine

hydrochloride

Cl

o™ o /\

o) NH
HCI

20
Chioroethy| chloroformate (0.25mL, 2.28mmol) was added to a solution of

the product of preparation 71 (500mg, 1.14mmol) and Proton sponge®
(245mg, 1.14mmol) in dichloromethane (20mL), and the mixture was
stirred at room temperature for 18 hours. The mixture was then diluted
25 with dichloromethane and washed with 5% citric acid. The aqueous layer
was separated, extracted with dichloromethane and the combined organic
solutions were dried over sodium sulfate and evaporated under reduced



(1) Menbrane preparation Human enbryoni c kidney cells
(HEK-293) stably "transfected with either the human
serotonin transporter (hSERT), noradrenaline

woabgsnosioer (hNET) or dopamine transporter (hRATiBo@001154
cultured 5 under standard cell culture techniques

(cells were grown at 37C an 5% CO2 |n elther
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stereochemistry and are represented by Table 11.
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Example 37

The NRI K; and SRI K, values of the compounds of Examples 1-36 were

determined as follows. All of the compounds exhibited a Ki value less

than 200 nM at the serotonin transporter and a Ki value less than 200 nM
at the noradrenaline transporter.

Biological Activi

10

The compounds were tested for biological activity by their ability to

compete with and inhibit the binding of [*HiNisoxetine to thé human

noradrenaline transporter,

[PH]Citalopram to the human serotonin

transporter and [PHJWIN-35428 to the human dopamine transporter as
15 follows.




Transporter hNET / PVT hSERT / YSi hDAT / PVT
menbrane | SPA WGA WGA WGA bead type Ligand /
H Ni soxetine Hcital opram H WN 35428 concentration

wo2008)104180 5nM (10nM) I ncubation time 7 7 7 gdwmro0s/001154
Exanmpl e 37 (2S)-2-[ (I
S) (2-chl oro-4-fiuoroohenoxy)- (3-fluoronhenvl)nmethvl 1

olbne hydr ochl ori de 3+ KBr + Bu4NCl + TEMPO +
Na(tbu @Lﬁ_&ﬁ&%’_ﬂ@a N% 2 Boc ~00 A 500 m flask
was ¢ 0 ) ‘ .
(S)-2- nﬁxyne‘?ﬁﬁif: klané% MBE F %g?)bgg(aﬁlsll graggfeé: t_ed with
tert - leithgt tbet buman) seBdanid Rassportdr) (WSERTY, motadreialine
1. 84, mmol 0 .27, ) Bu4NCl 0. 35
ol wBnepdaes 1B, B, opatufR tiapeodroy Q@Rﬂl e, gptdred

sfree hﬁEéFéﬂa%;ndaﬂﬁéblf‘é Iturl féﬂhﬂ[@%@%@é\&%@ | %’Fsﬁ‘CMnd

sodi um bl car bonat e s ut1 on I phasi c”so
was st r@d, andeitherl Bdlberca’sOMadifiedh Eaﬁte’s Mediamp (BMEM)

sod b RyEoTA RuepleBBTEs Wi 400 e dootab cal: sarum
ot ZF@S)I‘he M CYUEHS 8 2880 Gl (BnetiGRIHSERT and hNET
| ayer gellgrar DNEM-caltwrd, medid supplemierded wilhey% F@855% new-
101 han RO CAIf AP 2N daBATIBe cnd SBg Moyt (BRAT
of 2l a%ﬁ@%e apﬁfeve%%?@ fafiéci)fs ? O&éﬁtﬁﬁldﬁ‘libﬁ and re-

di chl or orret hane,
PCTI | IasnmdMIeregmld membraee prepdnfier) abher celveuspension

dried wt msulf 8 agent _was
Ferrovaths,heit MoRgeiized, Joropngadbuipl Aatd rarfiBtact by low
under sbégﬂ Q:@ﬂtrtfﬁgﬁﬁ)?\uérﬁi meeél@bd?ﬂatﬁnﬁfb Ser(tﬁfl.%%d@ 00004 g,
(S) - nor phol i ne- 27 4-di car boxyl'i acid 4-tert-bu

15ester 32) minuiesvat ﬂél)yeTh@Welhin dnemh@msumerms-wpended in

EBC5 Wérﬂbﬁ}fe %u " 'pfrét‘é%t 'BReertrAidnt: Ridasuldd” (Sigma

protein kit) and the membrane suspension stored frozen in aliquots.

(i) Determination of inhibitor potency

20 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 hMET and hDAT and YSi WGA SPA beads (Amersham) for
hSERT, so as to minimise ligand depletion and maximise the assay

25 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

30 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 [3H] ligand was diluted in assay buffer:(1 .5x)
to give a stock concentration of 3x the final assay concentration



N2 7 CHC2 N-- hoc Boc 3 10 1.60 g (6.92 nmol) of
(S) - nor phol i ne-2, 4-di carboxylic acid 4-tert-butyl

ester was placed in a 100 m flask. To this flask was
wddaok/ G001 dry dichloronethane, 1.18 ml (6. B@r/imboo1154
di i sopropyl et hyl am ne, 662 ng (6.78 mmuol)

N O—dl met hyl hydr oxyl am ne hy&{ ochloride, and 1.37 g
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nydr o8 RH)ERalopkim l\’"erswﬁé‘?’n)'mzz?ﬂd”'fﬁ‘J VA S[QH]WIW35428

for 5 hours. 'I]he reactlon m xture was dil uted
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filtration, and the solvent was renoved under reduced

20 pré‘QBQ?’éira‘Fﬁ'é crude material was purified by colum

chr omat ogr s whib Q-,%nipdl olIENCBEA ﬁtﬂl‘ﬂ% éﬁﬁg% gb@i@.\? For

t he el uent. I'S procedure prOV|de

nol ) deSh- assayp20ehof- tﬁ@talprbl'opmté)aﬂmldn) ofréiihieR eadt %rrfbound

carboxylic acid tert-butyl ester 3 as a clear oil,
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The m xture was cool ed to -78 C,
2005/ 1@3ESOOPANgdEEIsNeubIaNe p@pamtmwwﬂmgn added and the

o xt o AL SSBpIDARE TG EuPRAEh fin Bl Y ShM,  Td G8say
t hen vgsiatesrvaevefthen dscubatedhat RO dnfidiatung fartatriesst & further
1 hour., The reaction m xture was cooled back to -78 C

15and querdones (g aliain eguilibdem) Witho darknadaptatione bgfore direct
reacti then allowed to warmto 20 C, and
t he Tl—%htma%me:rsr%ve ‘under reduced pressure. The

resul ti ng Roterey noft tast atompeundsamiaist quammdu!elawemo values

wat er and di chl oropet hane. The  di chLoro t.hape er ..
e dPPacaNRliany of st SOERRINY alRtrH o eI RE e Specific
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20My SO4 . byTH@%drejative tagmaximus (campawnd behiclel anlyt anch minimiim
:quft(]Fﬁg‘% tﬁdghlmlonv%dstléﬂ grrd {nﬁ%ﬂgﬁdregﬁgr?sseuss.e'Th-crehﬁi value

was derived for each compound by conversion of the ICs 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). |

(iii) Membrane Prep Buffer
HEPES (20 mM) HEPES

30 1 complete protease inhibitor tablet (Roche) / 50mi
pH 7.4 at room temperature, store at 4°C

Assay Buffer (1.5x assay concentration)




material was purified by colum chromat ography using

3:1 hexanes/ ethyl acetate as the eluent. This
procedure provided 3.83 g (12.4 muol) of (S)-

wob 0- benzoyl ) - nor phol i ne- 4- car boxyl i ¢ g&j
terft?D-Sft}Béflg(lf ester 4 as a 15 white solid. OH -@/&2005/001154
Zn(BH4)2 -200C 4 THE N oc eoc F A 250 ml flask was
charged with 2.13 g (6.89 rm%‘-'P) of the ketone 4 and

40 mM HEPEB{30MME resul ting solution was cooled in a

-20 CJQ%HHB? y 20 15 mM of 0.5 M (7.5 nmmol) zinc
bor oh d(e H4) 2) sol ution in THE was added, and

the resli7t4 agrodm temperatife Sétofg@tdi°Cor 1 hour. The
reacti on was quenched by the addition of saturated
aqueous ammoni um chl oride. The reaction m xture was

al g@wegu a6 oflakoa ?’aﬁ g%the THE was renoved
under T'E@'U‘C%_FFES‘S%TEA@E_T esul ting crude materi al

was partitioned 25 between water and di chi or onet hane.

The di chi or onet hane | aye+r—was—col
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aqueous | ayer was extnaBNEJ Qﬁﬁﬁlﬁe. WISERT assay | hDAT assay
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purifie BPurm chrnomat ography |using a 4:1 |m xture
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nor phol i’ﬂ%utlﬁt@&rtﬁé?(yli aci d tert-BdutyI ester |5 as a
white sqhig. d F 4HIA F C+ + DIAD + Ph3P - s Y
toluene_ (s’ BoC5 F 11 6 Soc F 5]/A 50 nl _flask was

charged with 400 nmg (1.29 mol) (2S)-2-[(1
R) - (3-fl uoro-
phenyl ) - hydr oxy- met hyl | - o3RRI Bfe- 4- car boxyl i ¢ aci d

tert-bygyo 1(22hloro-4-fluorophenoxy)-(3-fluorophenylimethyi
10 morpholine hydrochloride
~"“OH
[O:-/:O + KBr + Bu,NCl + TEMPO + NaOCl — - fsgvio"'
'}l CH20|2 N/ 2
Boc éoc

A 500 mi flask was charged with 5.0 g (23 mmol) of (S)-2-hydroxymethyl-
morpholine-4-carboxylic acid tert-butyl ester (1) (Beard Research), 0.219 g
15 KBr(1.84 mmol), 0.3518 g (1.27 mmol) BusNCI, 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,

20 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



and 15 m toluene. To the solution was added 543
(5.14 mol ) 2- choro-4-fluorophenol and 876 ng (3. 34
nmol ) triphenyl phosphine. This mxture was cooled in

woQoosnbRabd, and 622 | (3.21 nmol) diisopropylpdfima005/001154
azodi car boxyl ate (DI AD) was added slowy. The m xture

was allowed to warmslowy &o room tenperature
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?henoxy) - (3-f I uorophenyl ) net hyl JCH,Cl, N~

rm p&lo i ne-4-carboxylic ‘acid tert- butyl ester é&) WAS

charged with 15 m dichloronmethane and 1.55 m (3.1

mmol) 2 MHC in diethyl ether. The flask was capped
and stirred 25 overnight. The sol vent was then renoved

10 Uﬁﬂg/&?%,gm“ Es}al ?@@FS%Z : i d&"% %ci%z} or o- %Y&D
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RGN 150 ml (2 Rt Hier ot Bng 683 me
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analogous to t he sy ntheS|s of” the conpound

d [37(dlr®<thyleon®@pmpyllfayetmma(tmglmnd@ mdrochlonde

15 S(Ehl-AB O oA RAUEIFAHO) S RIREYho PElchBmicre

( /Rs-ditulddwith dithibrEmbtiamen heshay tirde ftlh‘twwiﬂﬁl @ar) orddy
I] Jor phol i ne hydrochlorlde 40 (28)- 2-

gaurausi4CInand ien thm’eﬂw ]T he
?2@;‘*@@ g a9 s ieover sodumsuliats. The s aggr
) vesreioved iyt filration, apd tlee sblwenigas removed under reduced
20 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) {8)-2-(methoxy-methyl-carbamoyl)-morpholine-4-

carboxylic acid fert-butyl ester 3 as a clear oil.

[ _3TOMB é _THE

25 Boc

A 250 mi 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



42 (29)-2-[(1

S) - (2- met hoxy- 4- net hyl phenoxy) 4-f | uor ophenyt) net hyl ]

nmor phol i ne hydrochloride 43 (2R)-2-[(1

v 24031 kb oxy- 4- met hyl phenoxy) 4- Fl uor opheny! ) paetsayisloo1154
nmor phol i ne hydrochloride 44 (25)-2-[(1

S)- (4- Chl oro-2-fl uorophenoxy) (3-f | uorophenyl) net hyl ]

mor phol i ne hydrochl oride 4%72S)-2-[(1

S)M (30 emhal) 8-fiiorepienyimagmasiyh bBormideorvapadded siowiyhyThe

ST b, lowacPrsk ah T oy B8 iny BOJ Hhansias resTasted
5%292'°%€?%‘uow§*§%‘é%&f9f (B0 T TRl sy cooled

rrmadmb F7e O yahdapidnehed with&aturated aqueous NH4Cl. The
(28) 2-1(1S)-(2-Chl oro-3, 5-di fl uorophenoxy) ( 3-f1 uoroph

S erfgAgtiasn 'ﬁ!’ﬁuﬂﬁdﬂ%mmﬂilow@rt@mrmo °Cy@andAp- THF was
hJSf’%’Hﬁb UPGBE EREel Reddlind! TR relBlRY'chudBhidiSid) Was

( ?@rhth{e(:il@m(ean ater anddichlorshigthaas O Thi (dicHibropistRase Y
[ ) et hyl ] Fﬂdcw)l i ne hydrochl oride (2

S)Iaxe; waamll@ﬁ and tr(ezaqtaqw@i@m wa@temast%wasbeﬁbthm ]

"Q@%W[tf?%gﬁwﬁéﬂéﬁingétgg %y ?combmed dichloromethane layers

10 ( Avérioudriod- dvemgsw pThe dying agértywds menavad|bynfiltration, and
rochl oride 53

S)tﬂ?ﬁptiﬁﬂbWBS ESe'ﬂOM%ﬁ’ HBH%&?&’WGQ BIESRHER: opMeFRAUNINGERHGR |

S)- ?%?%L‘P gﬁ gﬁ&&? k%)ély enoxy raﬁ h’? (’%'"ﬂ,? ‘P]hﬂ(anesl ethyl

nmqetmbiasethb)emmh s pteceﬂ&re(;ﬂél)ld@d B(BB g(124 mmol) of (8)-

S) - (,2- Met hoxy-4- et h h

mﬁggp@rﬁ q%ygd'ﬂpr&%pygeﬁ ﬁ{&gﬁw gclfi(tqrt bum ester4 as a
155)wﬁ|?e§3\ gor o- 4- f | uor ophenoxy) - m tol yl - met hyl ]

mor phol 1 ne hydrochloride 57 (2S)-2-[(1

S) - (4-Fl uor o- 2- met hoxy phenoxy) mtol yI r@'ﬂhyl]

nmor@hotN_re _hydrochl ori de

S)l: (2, 4-[Di get hoxy Fn@raley) hyu('} phol i ne
hydfochl of1 de 59 (29)- 2- [(1 H

S) -8~ Chltor o- 5- f | uor ophenoxy) - mtol yl - tﬁyl

nmor phol i ne hydrochl oride 60 (25)-2-[(1
S) - (2-Chl oro- 6-fl uorophenoxy) (3-fluorophenyl) nethyl]

MDA @%'mlrﬂhs'kmé@%‘érgéd dfth £13 g (6. 89 mmol) of the ketone 4 and
(28)-2-[(19) r o- 2- met hoxXyphenoxy)

( 340retl ok Ve n'l;he) resuiting|splutionvas ¢ooded imyal 2030 bathd eShally

20( ggg{'riofgl%gl}ﬂp@ l BZ SJ 0%11 3 aohg@wgsoluhon in THF was

é gadigédT wnﬁs 'ﬁdédltﬁ@%‘ﬁ&bﬂe e ﬁhfdd 1P 1 HOURr ThBIrBattith was

S) qweponnﬂchydhaaddumndms@hmma(queﬁus asyeniurmychloride. The
hl

(2@?%% ﬁpeij‘li"lag%'ﬁ?%gﬂg‘i(’: 8’5‘?@&%29) ¢ 30d tha THIF was, igryoved
”Eilﬁdér]red@ééﬂ*pidsﬁﬁrdﬁYﬂié)t‘d%luﬂhgfd:@ucfématenal was partltloned

25 DONEE WAL on ST BIGUTANS (16 ltlo(araginane (ayor was

) st BhAfhe gxgh%o&é[?gég@% BREAAEY wiEE WA |

( Zdiphlbrcbrﬁéﬂi)aﬁ(ﬁ 'IFHemrrt:Imlt'nedydi?lc(rénbtr}a‘rieugyemméérpldned with
POGIRRE. e SR 5 RErc ety and e
( SURRIGRSUARRY b FhinbYed ufRERRELAF prlifed e fesifting

30( Bemdemuwympuyﬂie)d hxet:d:lyhjn cmomhtdgramymmm@am bmixere @D
S 4-f ] h
AIGietRRe Hekagey i SRelarneT Ws drorsduse pivided

(28) 2 [ (1S)-(4-Chloro-phenyl)

(4-fluoro-2-nmet hoxyphenoxy) nethyl] norpholine
hydrochloride 72 (28)-2-[(1




73 (25)-2-[(1 S) (4 Cnhloro-2-net hoxyphenoxy)
(4-chl orophenyl) nethyl] norpholine hydrochloride 74
(2S)-2-[(18)-(2-Chl oro-4-fiuorophenoxy)

((g-ggog,g&?aphenyl ) nethyl] norpholine hydrochl gid@2004@01154
S) (4 Chlorophenyl) (2- neth y 4- met hyl phenoxy)

ﬂ&ngbﬂ? JB%@H&CFE}XWI'l{%io-@rﬁlga)(/'ig%feéﬁ)mﬂ@vﬂry| ]
2&#@9@1“%5}%%% B ndd) b4t naed dhito spld. i

nor phol i ne hydrochloride 78 2-[(1S)-(3-Fluorophenyl)
[ (2S)-norpholin-2-yl] methoxy] benzonitrile c
hydro oride 79
(2S) - (1S) - ( 3- Fhuorophenyl)(Z nmet hoxy- 4- net hyl pheno

y rphol roc rld anple 80

S) N(Ssch or o- 2- f HHor 6- phenoxvl - phenyl - rrettopi‘yﬁ nmorphal i
neBO¢unaFate salt I o qqqq OCto FT O HO DOH p O
Acet one F

5 ( és?o ml [lealswa(s @h@fgel%mzél@ﬁ) ng d- %ﬂwmmwﬁir%ﬂy B)we%{lusmo-
| PRERRR ARy el RiSrindineRELARls AUt Yo BT betkES

paﬂdalsarhl wlugrie. (BSthesdidtion was added 543 pl (5.14 mmol) 2-
chl oro- 4- quoro?henox - quorophenyIL Hé
is

n)ﬁhéMﬂH@E@l’@aﬁb@i@a & max( 4tmol bliiphengghasphin

1%@6 Fr?_gl g?)oﬁag @ﬂ Q)G@ r@% %%d‘gzzEﬁ %@ 1 m%ol) diisopropyl

10 f lagediea I@WFDINEH mdsamaemdldwlgo mhThixiLfre vasallomed toC
acid tert-butyl WO 2005/ 105100 PCTI | B2005/001154 101

es\taém S(I@Ntyztogoom temperature quesnighkéy the melting ohthe ice).

TG WA et e She d1fel ool allno tonger detciaple

r ‘bvllhmdayérrdhrbrhatdg%tﬂw Orhetoltienecnad ferAbvdd @dertred@sed
tenperature for hour. The solvent and acid were

r @mﬁﬁwe Lﬁmietherrsauitm cpidesailwas purdiesl dirretly assing eolursn|

16 nEfipaliabhyEnd s T dflrpR S AGHe o5 P AUBHECHTS

|p®o¢ddu¥@ rtwldéd 35N goHe (2S)- M%ﬁ@-dﬂbﬂﬂﬁfmdébmoxy

NaOH sol uti on. queous
exaﬁla@tmeayl)mtwa MeTPhPBNg- é-cawtmxym galﬁlteﬂmw@st%gs a
ﬁ§ d with 20 m H20O and dried over Na2SO4. The
sol'vent was 10 renoved under reduced pressure

e

providing~0.@1 g (1.24 mol) (29)-2- Cl F
[ (iS)-(3-chloro-2-fluoro-phenoxy) - phenyl - net h nmor ph
olinegis™dn oil. The
(29) - [(1S) ( 3- chl orHpy 2- qunLQ,pnenoxy) | - et hyl
S (s,
| . N
Eoc °. ¢ ot 7 F

20
A 50 ml flask containing 340 mg (0.77 mmol) of (2S)-2-[(1S)-(2-chloro-4-
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- The (25)-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-chloro-4-fluorophenoxy)-(3-
fluorophenyl)methyl] morpholine-4-carboxylic acid tert-buty! ester in the
10 synthesis of the compound of Example 37. (2S)—2—[(1S)-(3-Chloro-é-
fluoro-phenoxy)-phenyl-methyl]-morpholine-4-carboxylic acid tert-butyl
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81 |(28)-2-[(1S)-(2,3-Dichlorophenoxy)phenylmethyl] morpholine fumarate

82 |[(28)-2-[(1S)-(3-Chloro-2-methylphenoxy)phenyimethyl] morpholine fumarate

83 |(25)-2-[(1S)-(2-Chlaro-3,5-difluorophenoxy)phenyl methyljmorpholine fumarate

84 |(28)-2-[(1S)-(5-Chloro-2-methoxyphenoxy)phenyimethyljmorpholine fumarate

85 |(28)-24[(1S)-(Pentafluorophenyloxy) (phenyl) methyl] morpholine fumarate

86 ((2S)-2-[(1S)-Phenyl-(2,4,6-trifluorophenoxy) methyl] morpholine fumarate

87 |(28)-2-[(1S)-(2-Chloro-5-methylphenoxy) phenyl methyl] morpholine fumarate

88 |((2S)-2-[(18)-(2-Chloro-5-trifluoromethyl phenoxy) phenyl methyl] morpholine fumarate

89 |(28)-2-[(18}-(2,5-Dichloro phenoxy) phenyl methyi] morpholine fumarate

90 ((28)-2-[(1S)-(3-Chloro-2-fluorophenoxy} phenyl methyl] morpholine fumarate’

91 |(28)-2-[(18)-Phenyl-(3,4,6-trichloro-2-methoxyphenoxy) methyl] morpholine fumarate

82 |((28)-2-[(18)-(3-Chloro-2-methoxy phenoxy) phenyl methyl] morpholine fumarate
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To a solution of 2-iodopyridine (6.73 g, 32.8 mmol) in THF

(tetrahydrofuran) (150 ml) was added a 2.0M solution of ethylmagnesium
chloride in THF (15.9 ml, 31.9 mmol) over 15 minutes. The solution was
stirred at room temperature for 30 minutes. This mixture was added
dropwise 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,Cl (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 NaHCOj; (100 ml). The organic layer was dried over Na,SO,,

20

filtered and concentrated under reduced pressure. The residue was
purified by silica gel chromatography eluting with 20-50% EtOAc in
hexanes to provide tert-butyl (2S)-2-(pyridin-2-ylcarbonyl)morpholine-4-
carboxylate 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 (id, 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,




To a solution of tart-butyl (25)-2-[(1 S)-(4-chl oro-2ﬂ-

nmet hoxyphenoxy) (pyri di n-2-yl) et hyl ] nor phol i ne- 4- car bo

xylate (0.223 g, 0.51 nmol) in CHC 2 (5 m) was

ARes syl HC in diethyl ether (2.0 m, 5 4. [ ).

The m xture was stirred at roomtenperature f%F%“ﬁmms"

then concentrated under rqu%ed pressure. The residue
’I
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N2 AEH, Jdd. A HR! ¢ H)AMS@IPTIF208.3L( Min nder reduced

pressure. The' resi due' was dlssolve in IPA (3 mM) and
treatedvvlthOZMlOfumarlc'acnd|nIPA(23rr1 0.9

equiv). This solution at room tenperature
for 15 minutes then congentratlpd finder reduced
pressure. The residue susp¥hded in acetonitrile

(10 M), warned to refluxgot;hen cooled to room

wa RS, BtaITE bR Py 20 EPabylSieRoid -

5 ( Zarbadyidtd ¥.3(d 1@}hﬁ1"dl) K GQF (0.508 g? and dlchloro[(S) (-)-2,2

nmet hoxyphenoxy (pyrl nor phol i he' a$ f he

f Urig{dipheayiphosphino)-1.d -msapéthyll[izs 1 OB (42,
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( Svagstigedsundgran atmq)spbem ofcH2 (BOpsd) fop 16 howys m@a fdf@cﬁd
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Ohééhdgggel gna%n;awgrdph?@latln@a?|6&4g?5% EtOA® imhexxanebld- 106
nﬂ?fﬁ\é'ldgg%'lbé'% {2S)- %%ﬁ@wwﬁmﬁwthﬁ@%hﬂm

t8 a%%wh&%ébrdﬁ S)I-ll R ﬁ Hz, METHANOL-D4)

2 mat Xyphenoxy pyr|

t Feppranad ¢, HY 2.9¢ist 2 H)Bs4 (tﬁpmabuﬂoe ONdz, 1) 3.6 (ddd,
20051105100 PCT/ 1820051001154

15 25105 815 . oA 8 3.2 b0 eﬂlqﬁpﬁ%ﬁ( 24 Hai hHIAT (dn

[ {
S rwﬂgr‘{’wjﬁhﬁgﬁo“i}eo‘?pyh PHEs¥ otz 178
hdtd,rE7{7 a8 &ze 1 HYORS (&S)=2.9[ 0.8 Hz, 1 H). MS(APCI) 2951
sz chl or o- 4- net hoxyphenoxy)(pyrl di n- 2-yl ) net hyl ] nor
+He fumarate Exanpl e 107 (2S)-2-[(1
R) (4-chl or o- 2- et hoxvphenoxy)o(phenyl) met hvl |
nor phol i ne hydrochl ori de C]—|§k

\/IN)
Boc
20 ° To a cold-(-10°C) solution of tnethylamme (24ml, 173 mmol) and tert-
butyl (2S)-2-[(1R)-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
mixture was allowed to warm to room temperature and then stirred until no
25 starting alcohol remained by thin-layer chromatography. Water (100 ml)
was added and the mixture was stirred rapidiy for 1 minute at which time -
saturated aqueous NaHCO; (5 ml) was added and the mixture stirred for



OCN 5 Bioc Tert-butyl

(2S) - 2- benzoyl nor phol i ne-4-carboxylate (1.4 g, 4.8

nmol) was dissolved in EtOH (50 nl) and cooled in an

woeodsabko Then NaBH4 (0.41 g, 10.8 nmol) wasperitsdosion1ss

one portion and stirred the m xture at 0OC for 30

m nutes then quenched with s Q rated aqueous NH4CI (50
10 m Xt

. : . !
e AOTOPR IR, STHE Bl WhteCsenpraten Aodiihg SagRls was
ext gafdchst With Qﬂ-labw(q@ovrhlt) hTHeO@orﬁbln@H d?'?@di@)’dg’%ﬂ‘%r‘e The

combi ned organi c |ayers were dried
f i | washad witl brine,driast ¢\afédﬁasma@ndrmeematpdée @oradl which

FL; r@gﬁj %‘ﬁ'@‘ﬁ{’%@ é@ﬂﬁ%&%l ?ﬁ)a'z'zwcmf boxyl ate and

ser(methyd ulfbﬂﬁ)owpyndm-z-ﬂ)methyl]morpholhﬂg-44cacrg?)é%a)1(tel (gtoeg)

.[ﬁzahz\ﬁmﬁjégé BeETH D oo 48, B HhA.01s, 2 H 8

o SHVE Y""’E%”%@%% SRR Bt ol bl PHE

trl@be(nvl1nhp4we| HSSQ@ dla_@@ lerql Bl) aa ddd J—76 4.9, 1.1
4-chl oro-2-neth o_ly henol m

{ ol Hanb ) 00, T8 Han 1 K7 Bitch J=7.8, 1.8 Hz, 1 1) 8.6 (ddd,
 OP&K 0Dy 0 2 mml) was
1Qd£a£%ygzwa§gﬁ%ﬁgﬁghw@ﬁg ’rﬁﬂﬂé‘ is warnmed slowy

to room tenperature and stjiP | 18 hours. The

m xture was concentrated WO 20 05100

PCT/ 1B20051001154 107 undero eddced pressure and the
residue purified by silicg pchromat ogr aphy el uting
with 5% 30% Et OAc i n hexaneS, WraYiding tert= butyl
(25)-2-[ (R -(4-chioro- Z%P‘hox noxy) ( phenyl ) met hyl |

nmor phol i ne- 4-carboxyl ateyand tert-butyl
(2S)-2-[(S)- (4-chl oro-2 5Poc

met Maptshune roasyi{qamwhétnwshubd k‘;gricirazél car boxyl ate

separ at el ﬁ ear oil

Tor Yhpathylimoselalipe4-cgrbpxyylate (9:37529, 1.0 mmol), 4-chloro 2-
methoxyphenol (0.216 g, 1.35 mmol), K.CO; (0.56 g, 4.0 mmol) and tert-

15 butanol (0.10 mi, 1.0 mmol) were combined in toluene (10 ml) and heated
to 105 °C. After 24 hours, additional 4-chioro-2-methoxyphenol (0.100 g),
K2CO; (0.56 g) and teri-butanol (0.20 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

20 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) § ppm 'i.4 (s,9H)3.0
(t, J=12.4 Hz, 1 H) 3.5 ({, 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)

25 68(s,1H)7.2(m,1H)7.5(d, J=7.9Hz, 1H) 7.6 J=7.1 Hz, 1 H) 8.6 (d,

J=5.0 Hz, 1 H). MS(APCI) 435.1 (M+1). '



nmet hoxyphenoxy) (phenyl ) et hyl ] nor phol i ne- 4- car boxyl at e

fromabove 10 (1.0 g, 2.3 mmmol) was dissolved in

CH2Cl2 (10 M) and treated with 2MHCI in ether (3

wb 2008/108704 ), and then stirred at room tenper apeh2bd8fo01154

18 hours. Concentration under reduced pressure and

recrystallization from EtQAc/ MeCOH provided (2S)-2-[(1

R) - (4-chl or o- 2- 105

net hoxyphenoxy) ( phenyl ) met ik LascHol i ne hydrochl ori de

as a white 15 solid. "H NWR (4 VHz, METHANOL-D4) 8

ppm3.2 (m 3 H 3.6 (m 10 .7 (td, J=12.6, 3.4

Hz, 1 H 3.9 (s, 3 H 4 H 5.2 (d, J=6.2

H 6.7 (m 2 H 7.0 (df J32.0jH] 1 H 7.3 5
(1
I

J
MS(APCl) 334.1 (M+l). inpl 8 20 (2R)-(2 f
S) - (4-chi or o- 2- met hoxvphe¢noxy) (phenyl) nethyl
[ i ' NH (2R-2-[(1
g;}f ‘?ggﬁ‘{lf?r"o&ég%%wégé%ﬂ%ﬂ‘é@)‘%ﬂ@h@% met hyl ]( m)Z phol[ |( n
e mbihbxgphémaiyieyrdia-2oyimethgimbrpholing-ansarboxylale0.223 g,
t he aration of the 25 conpound of Exa

19588 0D T GHECH 5r) (3530631 AVl m ety ether (2.0 mi
5 ra- B30, Toe B A i s e EhE i ibte orPB R theh

1 Mncanﬁa(adjund(]llsﬂ?citgce@réswi. T hbl)regidee was ﬁarHD?iorf)adld

{ Tetjonh 5% aniseusNanH (i) aoBGHkG (Shmis Thaggshics

(Egﬁgﬁﬂ Wad ARed %ﬁ%r ﬁaié% @téﬁﬂﬂ@éﬁm@nffﬁfe‘%ﬁ%ﬁ?%@ﬁ%@d

yl') methy nor r I ne succl nate IO N
| pressureertheprasjdue(\@ay digeplyad in IPA (3 ml) and treated with 0.2M

R (4-Chl oro- 2~ oxy= phenoxyl-.phenyl - met hyl ]1-. 10
10t 3 i A B e 8 GBS B Splon s St Toom
si mpirafufe ¥81215 minutes then concentrated under reduced pressure.
The residue was suspended in acetonitrile (10 ml), warmed to reflux then

Hz, 1
H) .

< !

cooled to room temperature. The resulting solid was filtered and washed
with cold acetonitrile to provide (2S)-2-[(1S)-(4-chloro-2-

15 methoxyphenoxy)(pyridin-2-yl)methyllmorpholine as the fumaric acid salt
(0.160 g). 'H NMR (400 MHz, METHANOL-D4) & ppm 3.1 (td, J=12.4, 3.8
Hz, 1 H) 3.2 (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, 1 H)6.9 (d, /=2.8 Hz, 1 H) 7.3 (ddd,

20 J=7.6,4.9,1.1Hz, 1 H)7.5 (dt, /=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
25 to the synthesis of the compound of Example 103 ((2S)-2-[(1S)-(4-chloro-
2-methoxyphenoxy)(pyridin-2-yl)methyl]morpholine as the fumaric-acid
salt).

Ex. Compound
No.




preparation of tert-butyl (2S)-2-[(R)-(4-chloro-2-

nmet hoxyphenoxy) (phenyl ) net hyl ] nor phol i ne- 4- car boxyl at e

in Exanple 107 using tert-butyl

(ggg?uszm??qzoyl mor phol i ne- 4- car boxyl ate. Tert - pgtYa2005/001154
R) - (4- Chl or o- 2- net hoxy- phenOXé) phenyl - met hyl ] - nor phol
ine-4 15 carhoxylate was did98lved in CHXCI2 ~2M HO

in B92Q0 waPSkad@dd)-¢shipnR-flugrgphenpeyHpsidin-2s)metnginorpholine fumarate

overni ght at roomtenperature. The reaction was

di T a6z d] W (ﬁ)ﬁfﬁmmmmmbmmmmmtzyl)WmMrbholme fumarate
Silica gel chrorrat ography (5% I\/b0—| CH2Cl 2, 1000 L)

VAN =Y

%‘ i]f;)lF Z,ES& 23(1 IS{E{Z—CHI‘OHF hrg%th&&eheziox 1 bl?jllriFISIQ nv‘lgmﬁthylhmorpholine fumarate

mocphol i ne as 20 3 rlpar oil (230 ng).  The oil was

di ssolved in about 5 ml of di et hyl ether. A 1 n

sol ution of succinic amg %ﬁ&ﬁ was added, and the
mxture was. stirred at—¥ erature. A

pr e@i2-fh &) PchRFoBiheth n metFi morpholine
precipitate was fiTtered and washed w yT et heér
and dried in a vacuum dixsfoghiotidervi de 256 ng

of (2R)-2-[(1 R -(4-chloro-2 aﬁ met hoxyphenoxy)

(phenyl) net hyl] rmrpholl@e nate as a white
solid. 1H NWR (400 MHz, D4) 5 ppm3.1 (m 3
H 3.2 (m 1H)38 (ddg,.AJ- - ,12.0, 2.5 Hz, 1 H)
3.9 (s, 3 H 4.1 (ddd, J=410. 8, 5.0, 2.5 Hz, 2 H) 5.3
5(d, J=5.1 Hz, 1 H 6.7 (rB%1 H) (mlH)TO(d,

J
TR (s botectey 6‘%’)‘*6%‘1‘1%@" TRe g 60 MR 468

Exdissgivedhin KIGH (3@ miandeealedin amiseyhata. T@enmjaBH4 (0 41 g,

g SRR as Y iy R ortors épd ey uglid Hfo-c'Ps0
) 70gs ten dueiched dMhsaturdietlaqibode NHON(S0 1 The

214) 4.41 (m % 70 Hz, 1 6. 63 gem 1
10|_|)mg<ttyr§waﬁ, stirr¢q; foy Sggln(.xﬁﬁs epbwafn'@agi tprfpogm peratgte. (TR

Nﬁﬁ%&%ﬁ% bpm tf‘ﬁﬁ éﬁ@é’%&.@'ﬂéﬂ\ﬁ 6#&%@5%-&%9, The

I\/H'dGrﬁBIﬁeﬂl arganié idyets ¥em diigdiodsr Na;SO,, filtered and
m J=10.9 d,
,ﬁory:egjratgcburedgpr rg&ng:ezlz qqgggtireﬁé \gé? ?ﬁrt-gum} (ﬂ)—[&ﬂ)-
[hydroxy(phenyl)methyl]Jmorpholine-4-carboxylate and tert-butyl (2S)-
15 [(28)-[hydroxy(phenyl)methyi]Jmorpholine-4-carboxylate in a 2.5 to 1 ratio.

t“ﬁ

Tert-butyl (2S)—2-[hydroxy(phenyl)methyl]morpholine-4-carboxylate from
above (1.4 g, 4.8 mmol) was combined with triphenylphosphine (3.3 g, 12
20 mmol) and 4-chloro-2-methoxyphenal (3.0 g, 19 mmol) in 45 ml toluene
and cooled in an ice bath. Diisopropylazodicarboxylate (2.3 mi, 12 mmol)
was added dropwise and then the mixture was warmed slowly to room
temperature and stirred for 18 hours. The mixture was concentrated



39 [M+1]= 324 1H NMR (400 MHz, CHLOROFORM D) 8 ppm

3.00 (m 2 H 3.3 (m 2H 4.08 (m 2H 4.41 (d,
J=7.80 Hz, 1 H) 5.22 (d, J=2.53 Hz, 1 H) 6.54 (t,
WohoBHodtge 1 H) 6.80 (m 2 H 7.03 (m 1

9 7.3 (m 1K 10.17 (bs, "2 H) 40 M8 (AF>CI§ér']"]£2%5’°3“54
(400 MHz, DMSO-D6) d ppm 2.2 3H) 9 (m 3 H 3.2
(d, ME1=314.2 J=12.5 Hz, 11 3 7. (dd J=12, 3, 2 3
HAndepeducgd pressyreang the residue puufzactbv siticagsl

4. c&nr&rﬁhgﬁgﬁhfilﬁm& gltg 56/3 330?2 Et(%A'EPZn ﬁelﬁ}[ge@dﬂgwgd‘ ﬁg ?ert

] ‘it (28)-24(R) (4rcHionoa- nfethbwhenom(ph:enw) méthyljictpkoline-
Yhreargoniate.ang terbbuyl @Sy 1S H-dloRA T 5 3 40" (d.
59 ﬁeﬂao&?pﬂ%ox@)(ghe@d)gl%thm&pﬁbl_ﬁe éjcﬂ% daté }%ngégly%%
1H

2. clearl H) 6.61 (ddd, J878 781 .73 Hz,
7.06 (m 3 H 7.31 (m 2 H)n10,16 2H)42|\/H
(332) 1H NVR (400 Mz, CHI_/ % d ppm2.2 (s, 3
H)3.1(m1|—|)32(t é 1 H 3.3 (d,
J=10.2 Hz, 1 H 3.4 (d, 3=19. 1 Hz, 1 H) 3.8 (s, 3

C(62046185H)40( 1H 41 (m 1H
4.3 (d, J=10.3 Hz, {W37m,1m65(m
2H 6.7 (s, L H 7.0 ( H22H) (m 2 H

H (6.30,6.21), N(3.81, 3 - (332) H NMR (400
N%n—ﬁhlﬂ%@@[{ﬁ@(%hmmzz 2 (s 3 H) 3 1 (d J 12 1

Hz, 1 H 3.2 (m. 1 3.3% J=12. 1
J ﬂgthvaeberm@(pbe%v%thﬂd orpholing- 45@@0>9r)lata frprra @bove
E , . .
1023 § S8ymioidb dtbied iR Syl o
( tm elhey. (6 ralz 6 rﬁnid]) and;tr(em stitreid) at rbipB. tﬁmp@rﬂumjor 18 hours.
81, 3. 74 66 44 N%ll 40., 1H N
S BronpBtrad wadst spoed ReShure Bns RS igatien o vy 2

FDE@A@M@(DH ﬁrdiﬁdél‘! g%z@[uﬁrgm éraokkz 1 H 5.15 (d,

Mg

J=3.51 F? 6. 88 (dt,
J :l&etl@xyphm phenyIDme’thylﬂmorpho!inemydrosb ofide a6 a—yvhnte

15] it “6GUMR (Ao EANGLI R Rateey 15, Bl 63,
(.3 70342 4 84 13 3160 3 2 ﬁﬁs@(g 3ob2 e,

J=H)69(HZ2H)FDO(GI eezpmlzn Hom(m. E(Id) MS;(AB@l)@M H)
7&){)”1 1 H 7.09 (d, J=8.39 Hz, 2 H) 7.30 (td,
“MEh- 586 Hz, 1 H 10.11 (s, 2 H)

Example 108
20 2R)-2-J(1S)-(4-chloro-2-methoxypheno henvl) methyl] morpholine

hydrochloride
/o Cl

O*Q

(2R)-2-[(1S)~ (4-chloro-2-methoxyphenoxy)(phenyl)methyl]morpholme

hydrochloride was prepared in a manner similar to the preparation of the
25 compound of Example 107 using tert-butyl (2R)-2-benzoylmorpho!iné-4— '

carboxylate. 'H NMR (400 MHz, METHANOL-D4) & ppm 3.2 (m, 3 H) 3.6



46 [ Mr11=336 1H NVR (400 MHz, CHLOROFORM D) 8 ppm 3. 06
(m 1H 3.15(m 1 H 3.29(m 1H 3.38(m 1H

3.84 (s, 3 H 406 (m 2H 4.32(m 1H 505 (s, 1

H 6.40 (td, J=8.35, 2.83 Hz, 1 H 6.61 (m 2 H 7.00
\QDdOOS[lB’ﬁO@S, 2.05 Hz, 1 H) 7.11 (t, J=7.13 I_FGT/%ZH)S/OOHS4
7.29 (m 1 H 10.12 (m 2 H 47 [M1]= 324. 1H NW\R

(400 MHz, METHANOL- D4) d ppm3 14 (m 3 H) 326 (d,
J=12.88 Hz, 1 H) 3.82 (td, 10812.59, 2.73 Hz, 1 H)

4.(m6 1) 37 (), J=1265,@4 Hz=5 H)B.94s, 31H) #)1 0. DH) 5,2 @, b5-6.2

L8 A 5l A 50 P 8 i A e e

35(%1 NVR (400 MHz, CHLOROFORM D) S ppm2.98 (m 2 H)
3.33(m 2H 407 (m 2H 442 (m 1 H 5.21 (d,
J=4.10 H, 1H)625(dt J--9.86,2.10 Hz, 1 H 6.54

5(td, J=8.64, 2.64 Hz, 1%—9%2@ m 3H) 7,36 (ddd,
J=8. 98, 781 5.66 H P 0 (m 2 H) 49 [M]

302(2R-NKA
2.95 (m ,J12.,1o "I H 3. -
4.04 (d, J=9.76 Hz, 2 H) aueginale, 1 H) 5.21 (d,
J=3.90 Hz, 1H)651(d,J/=§.2 i1 H 6.83 (m 1 H
6.98 (m 2 H) 7.05 (d, J=0.3 1 H 7.11 (t,
J=6.05 Hz, 2 H 7.30 (m 1 ’13 (m 2 H 50

/]

[ MF1] = 336 1H NVR (400 , YCHLOROFORM: D) S ppm 3. 05

(m 2 H 3.28 (d, J=12:'88 T H 3.39 (m 1 H 3.80
(s, 3 H 4.08 (m 2 H 4. J=1 0.35, 3.12 Hz, 1
H 5.27 (d, J=4.49 Hz, NH 6.1 (m 2 H 6.90 (td,

J=B.39, 6.05 Hz, 1 H) 6.98 (td, J=8.30, 2.15 Hz, 1 H)
7. Tst-butyl @2R)-2-{(1R)-(4-Chief-2:mEsheuyrptnaxyohanyHmethgl]-H)

1021r5_1§ ¢ Img—éﬁargo 3’1 n#va%%_ﬁwﬁ_grgd %a%rnfr@%rigeﬁ%
Jﬁ%pé&ti’(dﬁ oflte't‘l)-blﬁ%IA(ES -2+ H)g(h%%rﬂégbﬂ- 1 ) §48§|}; s, 3
szetimwheno pbeayd)rnethylimomhoﬁneﬂ qarbowlatp is B@anmple
10 02
11 4%0sipg 16 ouy GR) 3rBene SO RigeSarh ey R, Tert buty
'\/E(E'F\?%ﬁ ﬁf«}ﬁ-&hwmlﬁ &‘gls)pr%nv)c%)?ph%x( metﬁylﬂnorﬁwoiﬂe-4-
154 egboyylate ws etgsowd in @I:u@a aM H@I i) E'aomgaQ added to the

7 Shilifon & A1 ol af o Yrfpglan g g fpadidh wes

l\/ETllﬂ‘télﬂmt%H&IQ any aeﬂ(tkalizr@d v2itH‘5°/03‘2§OHmS|ﬁcd'Q1el 3.48
H) cmogmtwapby ﬁ«ﬁ% Me@bl QldaCla wogmlzof tme mat@n#kﬁffqmeé
@éﬁﬁ)%%@ 6% fﬁ?ﬂg 2@&%&&%&%@@% hetAPmorpholine as

20 aclear 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 {emperature. 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-

25 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,
2H)5.3 (d, J=5.1Hz, 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).
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54 [ M+1]=348.1 1H NVR (400 MHz, METHANOL-D4) 8 ppm
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M+1]=352.1

TH NMR (400 MHz, METHANOL-D4) 8 ppm 3.15 (m, 2 H) 3.24 (m, 1 H)
3.30 (m, 1 H) 3.78 (m, 1 H) 3.85 (s, 3 H) 4.12 (m, 2 H) 4.83 (b, 2 H) 5.27 (d,
J=4.29 Hz, 1 H) 6.45 (td, J=8.43, 2.83 Hz, 1 H) 6.77 (m, 2 H) 7.32 (m, 3 H)
7.46 (s, 1 H)
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[M+1]=356.0

"H NMR (400 MHz, METHANOL-D4) 3 ppm 3.11 (m, 2 H) 3.25 {(m, 1 H)
3.48 (m, 1 H) 3.82 {td, J=12.62, 2.44 Hz, 1 H) 4.17 (m, 2 H) 4.84 (b, 2 H)
5.55 (d, J=4.87 Hz, 1 H) 6.70 (m, 2 H) 7.37 (m, 3 H) 7.45 (m, 2 H)
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0 MHz, METHANOL-D4) 5 ppm 3.11 (m, 3 H) 3.22 (m, 1 H)
3.76 (s, 3 H) 3.81 (m, 1 H) 3.85 (s, 3 H) 4.13 (m, 2 H) 4.83 (b, 2 H) 5.27 (d,
J=5.07 Hz, 1 H) 6.72 (m, 2 H) 6.88 (dd, J=8.48, 2.44 Hz, 1 H) 6.96 (m, 3 H)
7.26 {t, J=7.80 Hz, 1 H) _

%

d,
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[ [M+1]=344.2

TH NMR (400 MHz, METHANOL-D4) & ppm 2.21 (s, 3 H) 3.12 (m, 3 H) 3.22
(m, 1H) 3.76 (s, 3 H) 3.81 (m, 1 H) 3.84 (s, 3 H) 4.13 (m, 2 H) 4.83 (b, 2 H)
5.23 (d, J=4.87 Hz, 1 H) 6.52 (d, J=8.19 Hz, 1 H) 6.65 (d, J=8.19 Hz, 1 H)
6.77 {d, J=1.56 Hz, 1 H) 6.85 (dd, J=8.19, 2.34 Hz, 1 H) 6.97 (m, 2 H) 7.24
(t, J=7.90 Hz, 1 H)
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[M+1]=352.1

'H NMR (400 MHz, METHANOL-D4) 5 ppm 3.05 (m, 1 H)-3.13 (m, 2 H)
3.26 (m, 1 H) 3.77 (s, 3 H) 3.84 (m, 1 H) 4.17 (m, 2 H) 4.84 (b, 2 H) 5.40 (d,
J=5.26 Hz, 1 H) 6.88 (m, 3 H) 6.97 (dd, J=3.90, 2.14 Hz, 2 H) 7.18 (dt,
J=B.14, 1.39 Hz, 1 H) 7.27 (m, 1 H)




80 [ M+1]=322.1 1H NVR (400 MHz, METHANOL-D4) 6 ppm
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[M+11=356.0

1H NMR (400 MHz, METHANOL-D4) 5 ppm 3.10 (m, 2 H) 3.24.(m, 2 H)
3.83 (m, 1 H) 4.10 (d, J=0.78 Hz, 1 H) 4.21 (m, 1.H) 4.83 (b, 2H) 5.47 (s, 1
H) 6.88 (m, 2 H) 7.17 {d, J=7.80 Hz, 1 H) 7.37 (t, J=7.51 Hz, 4 H)

73

“[M+1]=368.0

'H NMR (400 MHz, METHANOL-D4) 5 ppm 3.11 (m, 2 H) 3.22 (m, 2 H)
3.78 (m, 1 H) 3.84 (s, 3 H) 4.10 (m, 2 H) 4.83 (b, 2 H) 5.32 (s, 1 H) 6.70 (m,
2 H) 6.95 (d, J=1.17 Hz, 1 H) 7.36 (m, 4 H)
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[M+1]= 340

"H NMR (400 MHz, CHLOROFORM-D) d ppm 3.00 (m, 2-H) 3.34 (m, 2 H)
4.06 (m, 2 H) 4.39 (d, J=5.85 Hz, 1 H) 5.16 (s, 1 H) 6.62 (dd, J=9.06, 4.78
Hz, 1 H) 8.74 (m, 1 H) 7.06 (m, 3 H) 7.31 (dd, J=8.09, 5.17 Hz, 2 H) 10.14
(s, 2H)
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[M+11=318.1

TH NMR (400 MHz, METHANOL-D4) 5 ppm 2.36 (s, 3 H) 2.96 (dd, J=12.59,
11.22 Hz, 1 H) 3.08 (m, 2 H) 3.21 (m, 1 H) 3.82 (td, J=12.49, 2.54 Hz, 1 H)
4.11 (m, 1 H) 4.16 (ddd, J=8.35, 5.51, 2.73 Hz, 1 H) 4.85 (b, 3 H) 5.35 (d,
J=5.47 Hz, 1 H) 6.65 (m, 1 H) 6.68 (s, 2 H) 6.90 (m, 2 H) 7.34 (m, 5 H)
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[M+11=340.1

"H NMR (400 MHz, METHANOL-D4) 8 ppm 3.06 (m, 3 H) 3.22 (m, 1 H)
3.82 (td, J=12.59, 2.54 Hz, 1 H) 4.11 (dd, J=12.88, 3.32 Hz, 1 H) 4.19 (ddd,
J=10.59, 5.61, 2.93 Hz, 1 H) 4.86 (b, 3 H) 5.50 (d, J=5.66 Hz, 1 H) 6.61 (m,
4 H) 7.37 (m, 5 H)




H 4.17 (ddd, J=11.08,5.12,2.15 Hz, 1 H) 4.85 (b 3 H)
5.33 (d, J=5.08 Hz, 1 H) 6.63 (dd, J=9.18, 2.93 Hz, 1

H 6.67 (s, 2 H 6.80 (d, J=8.98 Hz, 1 H 6.91 (d,
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92 | [M+1]=834.17 ['H NMR (400 MHz, METHANOL-D4) & ppm 2.87 (d, J=7.42 Hz, 2 H) 3.00
(dd, J=12.01, 3.81 Hz, 1 H) 3.06 (m, 1 H) 3.76 (td, J=12.15, 2.83 Hz, 1 H)
3.90 (s, 3 H) 4.07 (m, 2 H) 4.84 (b, 3 H) 5.30 (d, J=5.86 Hz, 1 H) 6.65 (8, 2
H) 6.78 (m, 2 H) 6.91 {m, 1 H) 7.35 (m, 3 H) 7.43 (m, 2 H)

93 | [M+1]=368.0 |'H NMR (400 MHz, METHANOL-D4) 8 ppm 3.02 (m, 2H) 3.10 (m, 1 H)
3.17 (m, 1 H) 3.77 (m, 1 H) 3.85 (s, 3 H) 4.11 {t, J=0.66 Hz, 2 H) 4.84 (b, 3
H) 5.32 (d, J=5.47 Hz, 1 H) 6.68 (s, 2 H) 6.90 (s, 1 H)707(s 1 H) 7.36 (m,
5H)
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[M+1]=348.1

"H NMR (400 MHz, METHANOL-D4) 5 ppm 2.21 (s, 3 H) 3.12 (m, 2 H) 3.23
(m, 1 H) 3.78 (m, 2 H) 3.83 (s, 3 H) 4.10 (m, 2 H) 4.85 (b, 3 H) 5.26 (d,
J=4.48 Hz, 1 H) 6.53 (dd, J=8.19, 1.36 Hz, 1 H) 6.65 (d, J=7.99 Hz, 1 H)
6.68 (s, 2 H) 6.78 (d, J=1.75 Hz, 1 H) 7.30 (m, 3 H) 7.45 (d, J=1.36 Hz, 1 H)

102

[M+1]=356.0

TH NMR (400 MHz, METHANOL-D4) 5 ppm 3.07 (id, J=12.57, 4.09 Hz, 2 H)
8.21 (d, J=12.67 Hz, 2 H) 3.80 (m, 1 H) 4.14 (m, 2 H) 4.85 (b, 3 H) 5.44 (d,
J=4.87 Hz, 1 H) 6.68 (s, 2 H) 6.88 (m, 2 H) 7.20 (m, 1 H) 7.34 (m, 3 H) 7.44
(s, 1H)




nor epi nephrine transporter cDNA were prepared. The

cell pastes were resuspended in 400 to 700 m of

Kr ebs- HEPES assay buffer (25 mM HEPES, 122 nM Nad, 3
widY2étEl105180 2 ™™ MgSH4, 1.3 nM Cad 2, and 11 10pawdB2005/001154
glucose, pH 7.4) with a Polytron honogeni zer at

setting 7 for 30 seconds. équots of nenbranes (5

Qaiz S("ﬁbl RN (250 ARBCDA Shim 85, 2R 32 m 2 37

R q{ sﬁ# Eﬂ chﬂ éaﬂﬁi’fﬁgﬁ_l % ﬁ%éé\isd jﬁ)zﬂg 16)Hz,

deep- el I polyp Pwtoﬁa%-1d3é 22651 .P_J4 'P?s 2H)6.7

250 | | cont ai ni g, A o(daQI_5M0@HiLG Hb%@(ddd:@iﬂa 4%51 2Hz, 1H) 7.5
nmbr anes, and (ilOJ:pMI-[zl?Ejl?]B&H’U-‘BﬁK?HH kHWBEI(dﬁarJAS 1.7, 0.9 Hz, 1

NEX- 2V2; speciflic activity 2200 G /mh)l ). The reaction

was i hcubated Iy gentle agitation for 90 m nutes at

r)om1errperature and was term nated by f||trat|on

L merro s e RO DI OO S R AT 2.7 i, J=123,

96- ve |M+@g\ 5 hay @294 §|-E2 B E i D éf34 4.8 Hz,

was afided to edch1 ﬁ ﬁ‘ad ounpbﬂgz,@m SBZIHJ 01’ M50 (ddd,

det er i ned usi ngj_aa\ms 1®BHz, [T H) UX(dBes=21.6) 28 18z, @H)Ilﬂﬁ@cldd J=7.6, 4.9,

Test | conpounds$1.wWez,d H) @13 (dtn)=a8p1.0 Batie) 7, 34768, 1 BiHe, 1 H) 8.6 (ddd,

bi ndi ng was defli ned as the di U#68.dric0.9biat Wdlen bi ndi ng

in the presence and absence of 10 M desi pram ne.

Excel |and G aphPad Prism software were used for data

cal culation 2‘) and anal ysis. ICBO val ues were

COHEs lMQ(A : o Ht'&M 321 SA{n' 1 H 32 m, 1 H) 3.2
equat 5 F i!lyganﬂ @4d, I?k@é\:g'%qhﬁﬂfm-ﬁﬁ)@(ﬁm ﬁ-13% 7.3,
bel ow I N Tab E D£4?5H§I1YHJISTEQs Gal)le.87a8 UeB2, 4.9 Hz, 1
of HEK-293 cell s+)t6raa(nd:f aestae 9v3.0 Hz, a H) dA126dd, 9€8.2)2@Hzn1 H) 7.3 (ddd,
30 transporter |dENG\A8et.HpNdDIrSdd, J=F190.0&tz) 1 NlsA (5 J=7.8, 1.7 Hz, 1
Wg e resuspendead in WO ZOOW)MS!QJDJWM17812-9015-/10'01154

1

H

6 400 to 700 |m of Krebs-HEPES assay buffer (25 mM

PES| 122 mM [NaCl, 3 mMKCI, 1.2 nM MgSO4, 1.3 nmM

CaCl 2y and 11 M glucose, pH 7.4) with a Polytron
h(W?ﬁﬁé@{p@ ST RMAYa00 MH2 METHANGLODA| X ppAY 4. ﬂ&tPEJSmQT 3.8Hz, 1 H)
menbr anga =651 33,80, H)RE2 n)amﬁammneah U127, 0] 1Ch Hz, 1 H) 4.2
nift rogen until |u@ed=8.5 48HzaYyiH) SIe(de)=ReitHA DH) 66 (dd, J=9.1, 2.9 Hz, 1 H)
FlfashPl at es pr ¢-66dsiRdt] 6Wi(inh1 B) A94dPE?2.4 He, & H) d84ddd, J=7.6, 4.9, 1.1 Hz,
vol ung of 250 I|1E0RE&MNERS. 09:1“(1@"01@-(’91\4#73’ 1.9 H2,2N4) 8.5 (ddd, J=4.9,
cel | menbranes,| and 50 pM [' 25 [L.RELH3E! tPer ki n

Ellmer | NEX-272;| specific activity 2200 G /mol). The
reactiion was incubated and gently agitated for 90

minutes at rogmtenperature, and term nated by

r €07 & MSIAREHS Y HNMEI (300 MHZ, MEETHANOLYRY) @ ppA 82 (RI03 HPXIS!I(m, 1 H) 3.7
bound | (M+351334.RTI(idAk-1216,3.40¢4 €H)NB.0 3 HF4.ngNnR M¥B.2 @CJ=6.2 Hz, 1 H) 6.7
(m, 2H) 7.0 (d, J=2.0 Hz, 1 H) 7.3 (m, 5 H)

108 | MS(APCI) | "H NMR (400 MHz, METHANOL-D4) d ppm 3.2 (m, 3 H) 3.6 (m, 1 H) 3.7
M+1=334.1 | (td, J=12.6, 3.4 Hz, 1 H) 3.9 (s, 3 H) 4.1 (m, 2 H) 5.2 (d, J=6.2 Hz, 1 H) 6.7
(m, 2H) 7.0 (d, J=2.0 Hz, 1 H) 7.3 {m, 5 H)




Trilux Beta Plate Counter. Test conpounds were run in
duplicate, and specific binding was defined. as the
di fference between binding in the presence and

wb2e030es9d 10 Mcital opram Excel and Gaphpaiicsﬁfﬂzﬁmoouﬂ

5

10

15

20

25

30

software were used for data cal cul ati on and

anal ysis. 1C50 val ues were convert ed to I G val ues
using the Chen -Druqnff pﬁl {ion The K- values (nhM

f oriog inhiﬁ%a% gﬁ”M?%&’:%% UETWQH’P@%E “"291@ )_J%@ﬂ‘b'{ 11?)25 2((2 1
NET K| SERT K, '{]Eg JI24Hz1

52.2 60 1.91 313.6 87 18.0 1842 .7 61 20.14
3805188 420 QL7559 9 39 3 77 142,R R? 15 77 152 8 89

20.3 171.0 40 4.3 157.8 63 3.21 124.4 90 4.4 127.2

41 7.3 125.8 64 13.83 51 121%8 1 26.7 42 11A 69.2
65 15.69 511.3 92 86.8 7%(%“8%3 696.0 4.7 66 19.88

10'B|5e Bé?mi.bﬁénd% 61(E)Qam|§lés 37-A drid 799 093khéretested s Pilows for
10,5 30.0 68 20.05 408 95 587.0 39.6 46
15th§fez§ET@fk§bSER§?lB@'?gﬁctmtns 7 47.0 47 6.9 967.2 70

1 iQ Bfitding33- 9 48 16.5 80.0 71 28.55 77.68
9 ~8 193.7 72 91.65 78.9 99 187.9 _
35.8 Cdll ﬁaﬂed@ﬁﬂE@(—Z% d‘éllsﬁﬁaﬁ&eét@@miﬁﬂ eBﬁuﬁian9 51
26.6 1036, 0 74 18.63 138.3 101 19. 52 5.

1 9@’59’7’99&@"%"@6%@0@23% »ere E'_’PP@JeC!S 3Tb% caly PQ&'@S NegH

3 epdrdcl 468.8 7Hm B Hirs Fhed e 36 O

20HEPES; 122 ma@zeciﬁmmuw mM BIgS0,]1 3. 5MM EaCk, 8Ad 11

107M giiodsa, pH 7.4 with2 Bebiron hamagniyes atsetiaa 78T 50

Zégg%moﬁgs.iﬂiéuoté%f%rﬁéraﬁ%é (8ndithl Brdieif) tetdStoPedd fh RyuR?
nitrogen until used.

The binding assay was set up in Beckman deep-well polypropylene
plates with a total volume of 250 I containing: drug (10°M to 10°2M), cell
membranes, and 50 pM ["*I-RTI-55 (Perkin Eimer, NEX-272; specific
activity 2200 Ci/mmol). The reaction was incubated by gentle agitation for
90 minutes at room temperature and was terminated by filtration through
Whatman GF/C filter plates using a Brandel 96-well plate harvester.
Scintillation fluid (100 i) was added to each well, and bound ['*[}-RTI-55
was determined using a Wallac Trilux Beta Plate Counter. Test
compounds were run in duplicate, and specific binding was defined as the
difference between binding in the presence and absence of 10 uM

" desipramine.

Excel and GraphPad Prism software were used for data calculation
and analysis. 1Cs values were converted to K; values using the Cheng-
Prusoff equation. The K| values (nM) for the hNET are reported below in
Table 1.
hSERT Receptor Binding .

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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the slightly cloudy solution was cooled to -30C

m, 78 mmol) in CH2CI2 (4 was added dropw se

(internal). A solution of 8241109;10”i nmet hyl sil ane (9.9
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55 20.38 109 82 11.9 12.1 105 3.5 621




CH2Cl 2 (30 M) was then added dropw se over 15

m nutes. The m xture 15 was stirred at -30C for an

addi tional 45 minutes, at which tine no starting
wolyidsplbb@s remained by TLC, to yield the masyi,(s}f,@m(,ésgool154
R, 2S) - 2- (4-chl or o- 2- net hoxyphenoxy) - 2- phenyl - 1- {[ (t

nmet hyl sil yl ) oxy] net hyl )ethyl nethanesul fonate). To

the cold solution of nesylat®¥9as added 1 M HC (75
m|) . 56Thg 12689 nfi A5US ¢] W88 war B8d | @22.50m 1@pEr :R8ir g 216
and 5% 1T|r egl6r dr 5a05 addies | onalo.1l | laesle. | Ther of g@RBC| 10.3
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R, 2S) - 2- (4- chl or o- 2- met hoxyphenoxy) - 1- (hydr oxynet hyl ) -
2- phenyl et'hyl et hanesul gﬂfb‘i&ﬁ 25 To a tol uene (150
m ) solution of the 0|I oy| l(ZR) 2-[(9)-(4-

added . - tetrabutyl amoni um ct‘\l orlde (19, 3.7 rmol)
water (50 m) and 50% (20 g, 250 mmol ).
glhe biphasic mixture was stirred rapidly at room
tenperature for 18 hours. The orgam c layer was 30
separ at ed and washed with A g€ N\F 'e sol ution was
concentrated under WO 2005/ 10 PCT/ 1B2005/ 001154
121 reduced pressure to onegQuarter of its original
vol une. MeOH (300 m) wm hdded and the sol ution was
agai n concentrated under pressure to
one-quarter of its origin2 ge. The sol ution above
was diluted with MeOH (250 rr1) and treated with 5
concentr at ed NH4()—I (250 m ). The heterogenous m xture

:ﬁi%ﬁ%”%aﬁ-ﬁ@ AU R R e SR
ottty (4 S S VR 75+

1CHBhI@ro2 oethdRyphasol (38 ge @6 anmol) weasl addedsarcbiharraixiile was
of Waiger3o A2 Es sfithod i iadday IR dharnehyiEeidd! 5.4

COmReC SBtlﬁlﬁbgd TheHidurb Wﬁreﬂréiwft?fdr ® Bheas! thentoled

was suspended in ether (300 m ). The suspension was
t r dareamiemperadurscand patired U0 St aqueous) Nai JO0mipdThe

o Sofiiondhes PERAGIRES e Wil ioo Bl or T, oo ampied

15 ayrhane fayevslwebpwashed wih 3% aguesussNdOHNAGHImIY Bed brine
resulting precjipitate was extracted tw ce into 300 ni

of (1€9pt) thenhiedavgaMNaeSQe! fillratienand conrasiration ugder
gﬂggg% Oeggb’fégglf @{Fﬁéﬁ Qé? Ap éﬂm@fﬁﬂl‘%ﬁ WARWispBh4EH I BlueiB75
mi} and stirred for 5 minutes at 60 °C. The suspension was cooled in an
ice bath and then filtered, providing (2R,3S)-3-(4-chloro-2-. '
20 methbxyphenoxy)-3-phenylpropane-1 ,2-diol (8.4 g) as a white solid. 'H
NMR. (400 MHz, CHLOROFORM-D) & ppm 1.6 (s, 2 H) 2.8 (dd, /=94, 3.7
Hz, 1 H) 3.0 (ddd, J=7.4, 2.0, 1.9 Hz, 1 H} 3.7 (m, 1 H) 3.9 (s, 3 H) 3.9 (m,
2H)5.2 (d, J=4.3Hz, 1 H) 6.5 (d, J=8.6 Hz, 1 H) 6.7 (dd, J=8.7, 2.4 Hz, 1

H) 6.9 (d, J=2.3 Hz, 1 H) 7.3 (m, 5 H)




reconcentrated to provide

(1S, 2S) - 3-am no- 1- (4-chl or o- 2-

nmet hoxyphenoxy) - 1- phenyl propan-2-ol (20 g) as a white

wol2b¢%/10810b NVR 20 (400 MHz, CHLOROFORM D) S pppeiBb005/001154

(dd, J=13.0, 6.7 Hz, 1 H) 2.8 (n1 1 H 3.9 (s, 3 H
7 Hz,

4.0 (td, J=6.8, 3. 1 H 4.8 (d, J=7.2 Hz, 1 H
6.5 (d, J=8.6 Hz, 1 H) 6.7.1@8d, J=8.6, 2.5 Hz, 1 H
6.8 (d, J=2.3 Hz, 1 H 7.3 MS(APClI) 308.1
(M+1) . NO 25

2-chloro-N-[(2S, 3S) - 3-(4-chforo<2- net hoxyphenoxy) - 2- hy

(1
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opan-2-ol (20 g 65 nnnL} spended i n tol uene
(200 m ). Agueous Na2C® solution (11 g in 150 n

18,25) 8- anifdeT-(4-ehldro-2vimétHbRypHétoxy-phenyibropan-2-ol.
2005/ 105100 PCT/ I(BZOOS/ 001154 2?22 sti rrelgl m X ur% was

c o@FaS)-3-(4rehiare-dymethoxypbenexyi-grphenylpropane-1,2-diol (23 g,

i e e R

5m mimdlewag added anddhé slightly aslstiyisohution wWés codledtes3etC 0
then warnmed to roomtenperature and stirred for_an

5 ' tatgmale rﬁrsomtlgnmgh@rotmﬂ@tmvé@léng (€rmal, F8amal)da Gl
o EH et o S5 D, B el B

S were

The30 O for aedaduitisaal d0Indinetes, atwkich mm@mmng\aiasm

filter.ed % dl_conc,entrat d under regluced press
pr BRMajped by TLC (thin-layer chromatography}, to yield the si yI ether

h - h 2- hyd
10C QSW{-gﬁeny ﬁ?ggéﬁo%tam éﬂgéagwﬁi gEO)éin) (25y
g) [(trmethmly(l)mg]pmpanQ@IHLmOFQ?M D) 8 ppm 3.2 (ddd,

J= ’13 ']19 ﬁge gola§oltgnon)o]f @l_%eﬁ’@ m& ,qugf} 1r|e(]tﬁyla@up9 ?1,_2 .3, ml,
89 gnmél) 4m§éﬂutnc§n ﬁ xg@trépgéulsd-gﬁ%ﬁotge (6o Eﬁn 99 r?SB’u?L

H) CH.Clo((80 i) Was thax ABds drpmviey maa@mmtemzrm btures

16¢ LS glirpapt (0% o an 93Hional 45 sHeHissy 3t whish i oo siaring

nog Wnahéﬁre?nanﬁé@ b%TLC to yleld the mesylate ((1 R 28)—2-(4—chloro-2-
2- Chl or o- | or o- }: I henoxy)
y

d matlyowphen@nc)@p mﬂyyl-{l(a'unef@msdw)qxzbn@ whmmn
Frget boviggﬁ% gl ssolved in isopropanol (200 m). To

sol ution of potassiumtert- butoxide

( 15 g, T4 ¥k coMEl solutRPRsieRGs)tte WHaadted 1Mt TV (I8 mily.eThd

hour. The m xture was stirred at roomtenperature for
20 nmixiyre was sarmed tagoem tomperatuie; and stiseed ior an gsiditional 1

AAYEAH STHE brgahitflaf8l Whi SBpdRted M RIS &fth 10% aqueous

NaHCO; and then concentrated under reduced pressure to an oil

é

| ((1R,28)-2-(4-chloro-2-methoxyphenoxy)- 1-(hydroxymethyl)-2-phenylethyl
methanesulfonate).

25 To a toluene (150 ml) solution of the oil to yield ((2R)-2-[(S)-(4-
chloro-2-methoxyphenoxy)(phenyl)methyl]oxirane) was added
tetrabutylammonium chloride (1 g, 3.7 mmol), water (50 ml) and 50%
aqueous NaOH (20 g, 250 mmol). The biphasic mixture was stirred
rapidly at room temperature for 18 hours. The organic layer was

30 separated and washed with brine. The solution was concentrated under



25 under reduced pressure and the residue partitioned
between water 250 ml and 1:1 Et QAc: CH2C1 2 (500 mi).
The aqueous | ayer was extracted with EtQAc (200 m)

wododshes160nbi ned organics were dried over NaZ&3iB2005/001154
filtered and concentrated under reduced pressure to

provide (6S)-6-[(S)-

(4-chl or o- 2- net hoxyphenoxy) {Bhenyl ) net hyl ] nor phol i n- 3-

orredasediptdsisfe toi dne3GuArE? Oclzgjts j)li?i{lhgﬁblg#?) NeH (300 mi)

CHLOROEORM: D), .8 3.0 (dt,, J=11. . o

S0 asaabanbe Pt Nab pgsl consaniptedingRr seduced) 1
iqida 6.4, 3.2 Hz, 1

4 PyBydjrets obeidefior of K Hrigrgiitiing ' 6% & 526,

Hz, 1 The solatignsaboveryvasdiutedwith MePH5(260(ral) anddreatadwith

5 ( Adrosntatel Nk @RI e BB el Foisficn wasmarmad o

N4 PEPARd tirré P &l thet temiperattré Fr@ Rours TRATRE WHIAE Bgisithe
(phe nyl)methyl] norpholi_n-3-one (1.7 g, 4.9 mol)
priwpduredesemepladmogenous. skhe saldtionwasgcaeled torgomi ). To

bieio R RE 85 sfinb ataladifiiafie) 3B nre 2 E e la\(200 it uas
658ddel and the |eieréisepailed. 1 Phd aqlbous! fayér WaB lektrecleaWie
ver 15 mnutes. The m xture was stirred at room

0
10t ewite 880 milof {Gh2Ch. nBig combivad uaanie layers warsooneantiated

st 1ot areRh e 4 Pl s Bb ed ahiF apo m.
or Dl sgspemsion was erdatedewitiNagugots HCI (5@0el, phi4) and stirred

concentrated under reduced pressure. The residue was

ouaprdhe at ipm famparature ugt alfsaligs sissghegh,The layerver: h

(52%&{[2?%?{%% ung§ @i%e o%@é‘rﬁ%ﬁ?’(t{} hseﬁ)?lq)u%'t‘?]yl ]
15rr2Na@bl. i e C&elsal%g dghcigﬂatg vm%emracteztwee intd 300HNINIFR

O TR T GhIRSoILHoh Whs CPpeRated undsr redusedpregsyrp

3. ; ; = 6.6

1 & Bgjafinodd sdidtnatwas sbépendbdliff soidahe (18¢ miyand

VpebatgnteRad to pravide (15,29)-Bamine-1-(@adlom-2-( 1

S hblpee: 2 Tethogmhenocn eyl et gl
20 2Ro0dnkiz 1 OROFORRLD) SR LRGN 9243, 0P8 M )1 218 fm,

e o eptmes Sosl s s e o

ovan b &, 3T G IS aEE Haeh b B, G e 1373 (m, 5

H). MS(APCI) 308.1 (M+1).
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25 2-chloro-N-[(2S,3S)-3-(4-chloro-2-methoxyphenoxy)-2-hydroxy-3-
phenylpropyilacetamide.
(1S,28)-3-amino-1-(4-chioro-2-methoxyphenoxy)-1-phenylpropan-2-ol (20
g, 65 mmol) was suspended in toluene (200 ml). Aqueous NazCOs :
solution (11 g in 150 ml water) was added to the mixture. The rapidly



benzenesul fonic acid (3.5 g, 22 mol, 20 m) was then
added and the mxture stirred at roomtenperature.
The resulting precipitate was filtered and
WwoS00sPloh 1 zed from acetonitrile to provide
(25)-2-((1S)-(4-chl oro-2-

met hoxyphenoxy) (phenyl ) nmet hyl ] nor phol i ne benzene

sul fonate (6.25 g) 5 as find2Beedles. '"H NWR (400 Mz,
C&ﬂ@@?ﬂi&ﬁr@)wz& cmv7 (Iét%’-lrﬂalﬁ e tihth H)l\ éblﬁhon of
mcMor@acgﬁy{% (5.4m}, 67 mmoj) lpgolugnﬂjw;ng) \Qla@ agdqeg

Ghﬁfg)%sgia mgﬁ g"ﬂzﬁlgﬂqlgg? " gﬁ gﬁﬂfttliém)ébs iS4 A5 3n a&&iﬁo&a.l 10

S)miiehapl 6C 2theatwarmeddterroam)te (ripeeature and stidd for an

5 & 40 & BOS: dine,EvEAiEre SeBaied and e Pioanis laver
s waBKEE it 8P AR bR TH KoY aiouI8gEis Sibron

a manner anal ogous to hat used 1 n the preparation of
mshac{ yitls}olyena hThe oombinadmrgpmeriavqrs M(e(Be tigsied over

AR B S0 B e
(&ﬁ)lor% N([F@S)‘Lsﬁmlc‘?ﬂd?o% ﬁiéiﬂb% hél’ﬁ‘tﬁ&flw')yd roxy-3-

phenyl ol i ne- 4-car oxyI rc acid )Eyert but yl

10esmmny(mopwfagetmmge aSnﬁfthlqk oibi25tg)k e H NMR (408 MHz,

¢ PLOBRIEORRFD s3ibin B cldfich 1 SH88, Bakiz, L) 4 ks

fem@ 5.8N9.9li1L 1291 @aﬁt BM) 40 34, le"ﬁ $a5(n$ 11 H§ aekr @( J=7.8

roomtenperaturée f our.” The 'sol vent and
\NeHE T EiBE(t, uk8d He et b} 67 (sdde o/s8:5¢ 2.4z hH) ﬁﬁ(djulaE 3

o1 raCr 778 it B0 oBrein MS @Rty foBTeaglicngee 1 -

15(:02)| ected. The pH value of the mixture was adjusted
to 13 by adding 1-2 mM 1.0 MNaOH sql ution. The
aqueous 25 phase was ext r acted Mg 10 M CH2Cl 2. The
organi c phase was washed wt m H20 and dried
over Na2SO4. The sol vent was §renbved under reduced

pressure providing 0.068 -9 (9 Di )
2-[ (4-Chl oro- 2- et hoxy- ‘ :

PCT/IB2005/001154

phenoxy) - phenyl - net hyl, phol as an oil. The
2-[(4-Chl oro- 2-
ne{ﬁ(ﬁ)ﬁkﬁmmhhm&mhomh@ﬂ@xv)@mwlmhvﬂmwphohn-3-

dissolved in 1 m 30 acetone. The resulting solution
waQN8dded to a solution of 24 ng (0.20 nmi) funaric

ARBTG5 18 Mo 2 peied oidoprgRaL L o
20ni phenylpropyl]acetamidet (26, B&gnmel Ifrarm abdve wasidissolweddn,
v 6 hetoh SBimd B0k e ad § o5 3 it B
\é?ﬁ?!fmgﬁlcuslg/qs@?nml) ($bp2Epara? (200 miY drapwikel dvkr 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
25 under reduced pressure and the residue partitioned between water 250 mi
and 1:1 EtOAc:CH,Cl, (500 ml). The aqueous layer was extracted with
EtOAc (200 ml) and the combined organics were dried over NaxSO,,
filtered and concentrated under reduced pressure to provide (6S)-6-[(S)-
(4-chloro-2-methoxyphenoxy)(phenyl)methyllmorpholin-3-one as a thick oil

30 (22g). 'H NMR (400 MHz, CHLOROFORM-D) § ppm 3.0 (dt, J=11.8, 3.5



2- met hoxyphenoxy) (phenyl) nethyl] norpholine fumarate
salt as a white solid (MP=135-139C). Exanple 113 5
(2S)-2-(L)-(4-chl oro-2-nmet hoxvphenoxv) (phenvl ) nmet hvl I m

woRbsHos®o besylate Approximately 146 ng of peraB2005/001154
benzenesul fonic acid was added to 309 ng of

(2S)-2-[(S)-(4-chl oro-2-net hoxyphenoxy) (phenyl ) net hyl |
nmor pholine (as a clear oil )123Approximately 2 ml of
mebbahbl) @ ématid) B.8u(s] ) 412i (ddd ksl 0.4,0.4 0B.2d4dz, cldH) 413 (d,

eI B, AR Gl 5 20 e Ao MLESTBeL OB (i
e e RN i Sa R

pressure was not controll ed): f\ oX|nater 15 m of

i sopropyl al cohol was added 3§ uspensi on was
slurried for approxi mately ours. A solid was
collected on a 0.2 pm pod ypdopylene nenbrane using
vacuum filtration. The(sol} ried in 40 C vacuum
oven (approxi mately 1(hoA m was pul | ed but-
pressure was not controlled) to give

5} 2@@ SRR HI G 2hethoxyphenoxiphanyiimethylimgreholige
X (OB} [(S)4- ChI%rﬁlZg:n:tgoxyp{\?]%?(x\y)(phenyI)methyl]rr?\?lrphr?éltn;]a-one
( ?ﬁaﬁ&f‘%"ﬁbﬂrﬁ%l’ﬁ%ﬁ ACALL EﬁSB eégfgt‘ﬁ'ﬂ?ﬂ {/Sgm
(4- éﬁﬂgrg%d 8d g’%ﬁg%é’ﬂj&?") Reks eny ?bd'”H}Pﬁsﬁ%rphm i ne

i nmlathdxybﬂﬁaty)al@ﬁmﬂne hydride, iAddrich) 94:5 anlBEle rsohmoaaidutﬂd to
parated._ A m xture

101§ B LF 7amme) 8P wis Vet d 8o Balesn oS RP B arss Stirrgd at
of rocF ol HouRs heh ReAoRPATH ST kAo abH s

i sopropyl al cohol were and sol uti on was capped
anml)s tThe layers/were spparatetanddhe aquesus washedwith toluepe (50

it | d th
Soflr H¢ bR BATe Bere s Sk N fsatbelate | 5"
hogéndent@ite® uhdey reduced pressure. The residue was pur|f|ed by snllca

[ (S)-(4-chloro-2-nmet hoxyphenoxy) ( phenyl ) net héﬁ&
15 ngel omategraphyeluting with| 5861550 igoprap@mol msGHsCl., provndlng

T2 Rk hitte 2B thoxmbenaxy)RsnY gt Himgpholine (1.13
neghas hredsaeddong oilc AFENMA @00 MHz, CHLOROFORM-D) & ppm
2.0 (s, 2 H) 2.7 (m, 2H) 2.9 (m, 2 H) 3.7 (d, J=11.2, 3.2 Hz, 1 H) 3.8 (s, 3
H) 4.0 (m, 2 H) 5.1 (d, J=6.2 Hz, 1 H) 6.6 (m, 2 H) 6.8 (d, J=1.4 Hz, 1 H)
20 7.3 (m, 5H). MS(APCI) 334.1 (M+1).
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saolien

(2S)-2-[(1S)-(4-chloro-2-methoxyphenoxy)(phenyl)methylimorpholine

benzene sulfonate.

(28)-2-[(S)-(4-Chloro-2-methoxyphenoxy)(phenyl)methylJmorpholine (7 g,
25 21 mmol) prepared as above was dissolved in isopropanol (50 ml), aﬁd '

then diluted with tert-butylmethylether (100 ml). A isopropanol solution of



800 gL of (2S)-2-[(S)-(4-chloro-2
nmet hoxyphenoxy) (phenyl ) net hyl ] nor pholine in MeOH
(concentration = 5 10.25 ng/mM) was added to 5.6 ng of
wornpdsposied f oni ¢ acid). The solution was pl acg@mgﬁ&yoms‘t
stream of N2 gas until solvent had evaporated. A clear
gel remained. Approximately 1 m of nethyl tert-butyl

et her and 200 L of isopropyl24al cohol (1PA) was added
anbeszengsulbioniva@sids(@5 ga22 thrhaly 20 mi)wag then added and the

oA St &6bhm Bindatiy  thessSulin Mresienateie fitered
SOhH ir é&rxmﬁuzea froRflacureRitrils te ﬁﬂmd ND-[PS)- (iﬁ&hlbro-%-

?E%ﬁt&qpﬁgn%g%@neﬁgﬂmﬁag rhanéglpé guw«?lﬁufme r(é 35 9)
J %%rézi?ehé[eh SHONEIR (400 MHz, GHLOBGEORNSP) AP 2.0 (s, 2

an Elzﬁgrﬁ 2 Q@Lrﬁ 21-931",5(td J=11.2,3.2 Hz, 1 H) 3.8 3H)40

U‘l

s,
| or o- t hoxvohenoxy) henvl() et hvl

Em(rphaH |5e')| (@id=6:2 Hiz, !ﬁﬁ@(m(sﬁ)@s (m|.la=r1o4 blz, 1 H) 7.3 (m,

an%%zéﬁgﬁiﬁgs%@}e(w?)m hvl | mor pholine L-tartrate,

chl or o- 2- met hoxyphenoxv) Exafipye I 12t hvl | mor phol i ne
furmrate 500 gL allquots of (28) 2- [(S).-(4tchl or o- 2|

(concentratlon = 317rrg/ re addedtoS?rrg
citric acid, 4.5 ng L-tart ﬂqra{%cm and 3.5 ng

f um)l-z-[(as)@«Cﬁhmeahumbmhmw)-tphenymheﬂ@q rHopasline-4-

st ream of gas until the solvent had evap orat ed.

Apsawm %¢=9 t@ﬁu%esmwmr@we inh atrqanreﬁrr?m Qgeys to

o 428y e ropBithn i oo B IS RN NG bl (3-
e e e e o

ag @Yt BF'&&! et ! hlorgrg-methGyy-RNaNeK

h

L PrefHARe g o Rghnd 4 (BRGORC aS tort Bull Br 1P 08 0. 9.2

n1 minolhwasdakermupdn 5 baMichiaromstbana, @dmledm GfQ, ad 2 mi

d_sol d Sol
o HifwRbRaetie.atd (i s aded ofie, @4 et Was reivet diftfine
263 ZedbtiohThxEr Ws)/étﬁfddaéﬂr&d@m%ﬁib)él'ﬁﬂ@ for TETBRIr TS solvert

filters using vacuumfiltration. The solids were
dr iasd acid were/mmdow&eraedmd ATeSSUigp rT@dhﬁae@dyalm was

pCRLHE3 dbanbBRTERY 5 CRGE, THeiohuskeimpibe was spsfen,

OXWHQHQMhéﬁmmﬁbD mrdméd Mhieppld viatu ofcths maikitire was
( 2S) bé
msﬁffw by @SHmﬂ ?rmlthS)M Nafbheelutien. The aaueews
?n%hﬁgélua% drrabiddising 10 ml CH.Clo. The organic phase was washed
- with 10 ml H2O and dried over Na,SO,4. 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 filtration, washed by three times with 1 ml of acetone, and



chl or o- 2- met hoxyphenoxy) ( phenyl ) net hyl ] nor phol i ne
fumarate. 5 Exanple 117
(2S)-2-((S)-(4-chl oro-2-nmet hoxvphenoxv) (phenvl) net hyl |

worpsabsiee L- Tartrate, Phosphate, and G tratg@oras200s/001154

Equi nol ar aliquots (820 L, 790 L, and 850 L) of
(2S)-2-1(S)-(4-chl oro-

2- met hoxyphenoxy) (phenyl ) mrefl8§1 ] nor phol i ne in McOH
( cdiegundexviagium to givesd? moni@i20 mmad)y of 2R)e2t[({18)-14-sblongr

pgfﬁﬁgﬁgﬁfgﬁé%( %ﬂ)@ 9ﬁkg}yﬁ i“é'ghwriéb%ﬁ{ g é“’%e

r esghaqMPLells-13dre)sol uti ons were placed under streans
of N2 gas until Solvents had evapor at ed.

Appr oxXi rrately 1 m of rreEX@mp|lBe1r1ﬁ butyl ether was
L O 6 ] ‘ ‘ f ¢

was added to each and sol Lﬂgsgra@e wer e soni cat ed aga| n
(<1 mnute). The solutions were stirred overnight,

uncappiRproximatelyi 148:na wh eazanssylienic acid was/added torBeo mg

o AR AP REER At e RSN BB AR RS (oo

upa oleax pitls UAm) roginsately 220 exmethanollw8s added and solution was

25) - hl of 0- 2-
10,3 9igatod Fir 1688 theec] BiRIG. GB8 Seten wad placed under stréam

(289

LS %%@%‘g%??‘@“é‘ s obsaryed, The suspension was then

( cplacenh ar4d i®nacuun? Bvérifdf amkmmatmgssadaneSQa%c%nmgas
of concentrated hydrobromc

h |
pi el 117 Pesssiis Wasoh oRBITGlled) ADPIOTBRGLEIS il Bopropy
g?ﬁ%vgééa%%{ and olnéltoﬁovgés\/\gg" afg gép E?&%gfyyé

15u nIGGI.ITBB(A solicrwagbblldcteccomp@.2um pd:lypmpyleaetmembrane using
Approximately 2 m of Isopropyl al cohol was added and

s usarsiue tikraligs. 3be Holid wag dfk‘i’é‘r'ﬂ AGRE, vagHuB/eYel. The

C A(aERPIEBAP L Hof, VetufinBas Bl ressure was ot o

hydcmhﬂled) ttegias ( 29 wms?qmnldrdz. Exanpl e 119 WO
2005/ 105100 PCT/lBZOO 001154 128

( 28pthoxypegnexy) phepylimethylimemhaline hesviste-

(ohenvl ) et hvl | norohol i |ate 880 L of
20 29) - 2- [(S) (4 chi oro- 2 EQEmp%d‘lﬁi’
2 P

concent r at i on =
( hydrochloride

6.05 mg of concentrated HCl was added to 10.25 mg of (25)-2-[(S)-
(4-chloro-2-methoxyphenoxy)(phenyl)methylimorpholine in 1 ml MeOH.
25 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 isopropy! 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
30 dried in a vacuum oven at 40 °C for approximately 1 hour to give (2S)-2-
[(8)-(4-chloro-2-methoxyphenoxy)(phenyl)methyllmorpholine
hydrochloride.
Example 115



531.7 ng/mM) was added to 13.4 ng of ethane

di sul fonic acid (MW= 190). The solution placed under
stream of N2 gas until solvent had evaporat ed.

wopooskosmas ely 1 m of net hyI tert-butyl et herp(\j\ﬂﬁ32005/001154
added and solution was sonicated for about 5 m nutes.

Approximately 4 m of |soprnQ,I al cohol was added and
sol u oni cated ' i on
10 -C x

coll ected fromremaini ng caﬁﬁéﬂﬁgt usi ng vaCUUm :
filtration. The solid was drred for approxi mately-20
m&QQldsof @Si—ZiHSH@amoro -2hanber attached to a vacuum

DRy "&f(sp‘%”%‘?%%lm‘h@m&&"ﬁ Rt {eoBeagiatian o
5 0' 10125 ﬁi@/ﬁﬂ)‘ Wé@add@(ﬁm)b‘?n 8 horsulfomc aCld) The solution
(25)-2-1(S)-(4-chloro-2 oxvo enoxv) (ahenvl ) net hyl

nﬁv%gapa@ ungdeeslream of Nggas untiksolvent had evaporated. A clear

B BB BTN 00 8fatovLRgTaUY sthenang 200 wl of
( qmaﬂw%m (FPA)CWas7adefﬁr)d d@@tncﬂﬂﬂﬁ@ sbﬁucate%ﬁfofrab@ut 1

succinic acid. Thé solution placed 20 under stream of
Nomigaite. uAtwhitespriegipitatehsas obsaredht 400 uh@@@deawaet added

di chl d |
eSO, TSRS A s
hagt N %H%Ourﬁh %élv@ﬂﬂhéﬂ‘b@%)o?aieh%nd REBkARSolid was driedina

((29) [ (S)-(4-chloro-2 met hoxyphenoxy) (phenyl)

rmttmiﬂ: Vacuyrhavendosapproximtatgly 2 urdiagive 28 p2-{(@)vder

L A A R e ST A P

113 116, 118, and 120 farfiglkr41gd out utilizing a
Bruker D8 X- ray povvder |ff actometer vvlth GADDS _
15(®n A i H [ { [

with a singl e Goebeg y E@[g_ﬁggﬂ gHrﬁt bo The scans
were run with the hetal or t he
A‘ 3 \ l.‘ 1v‘| P P v p ‘

SR 5%@8@3% #—l@ (‘i‘gla%ﬁ%r ”St e Evza'ni PG

20W it heﬁcﬁ@b@hbﬁﬂ)rﬁé’sh%xﬁogﬂrbﬁné\)n MEOH fcotebRtration =

|ntera ed frome6.4 The sanpl es were run

i 1A @@’nﬂhwpreeamcu@r%7m elrigsaaids 4.6 matranate acid, and
Ci\%.l :rﬁgi | %ﬁgsﬁddﬁme hStioHE TRIE ThifF bRacBH s sfled%r N,

gas until the solvent had evaporated. Approximately 2 ml of methyl tert-
butyl ether was added each vial. Each vial was then subsequently

25 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

30 vials and solutions were stirred overnight. Solid was observed in all vials.
The solids were recovered with 0.2 um PTFE (polytetrafluoroethyiene)
membrane filters using vacuum filtration. The solids were then dried ina '

vacuum oven at 40°C for approximately 20 minutes to respectively give



of the sanple holder, and flattened with a spatula to
be even with the surface of the holder. Al anal yses
were conducted at roomtenperature (generally 20C -
woe)os/1xens were eval uated using DiffracPl us g®r/iB2005/001154
software, release 2003, with Eva version 9.0.0.2. The
experinmental powder x-ray diffractions of
(28) 2-[(S)-(4-chl oro-

P Ri0r2-prashoxyphenoxy) (phenyhmetdimarpiglinet e

uﬁfﬁéﬁ' BAFEKTIBRE W b cuka (40 e a0 kv, A =

1. tﬁéﬂrﬁyxgbhérﬂﬂyﬂbhmyl nEétﬁ?I]rﬂéﬁphﬁﬁﬁ@L—tBﬁtét@radﬂm -(S)-(4-

conpati ble interface and was equi pped wth posi tion
atﬁfd@rara:mhoxysaﬁpw)(pe‘wnv&rppﬁwl]msprpmhne.fumaaata
pressed onto zero- backgrg)u%ﬂ l? in alum num

hol der. Hol der was purchas P Gem Dugout (St at e
Col (28 ' : momilie L-
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45 00 in 26, scanladfate.fhosphate, and4itrater sec/ 0. 04
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Samnhemowhensm(pmyﬁﬁnetwmmwpmm@ i Néd)lel’g(bomerﬁratlon =

during data collecti on The scan was eval uated usin

10D| 3.7 Jagmikwers adgadto 7.36 mgphospigric geid (MW= 98}, dio
i RUTE00r, s OS5 g G v

tT al'k?:SﬁeMIVﬂI;akThé Smmlmr’mgflemﬁplacad anden streamsedf Kegaswnii
ot HGET B e 5oy ADRERISABck Tkl Mot darybubbgther

T t
a@ # pcd Ropactend sotions ers sorionied on sbaut & pinutes
15rroAppmb<|maielym/ml otisbprapykalconelwas added to each and solutions

2S)-2-1(S).- (4-chl -2- .. 30 . . .
PR SAIARS FHRBHEHITHI) T Aok tons wate Htiad, Paraight,
Tabh@ppeti( Frbcipitate was observed in all vials, The solids were
[ (S)-(4-chl oro-2-met hoxyphenoxy) phengltrarret hyl ] nmor phol

i n@ollecteddmp rengiring selvents Sising- yacgum fitrativn aod 21l were

e e SR BRadR B AT 1 52005 001164 130
20[ (S) (4- chl or o- 2- net hoxyhampky)1ghenyl ) net hyl ] nor phol
mefumarate)' 2-1(9)-

hydrobrom de) TabI e 9
(29)-2-[(S)- (4-chl oro- 2-9@@%%’%%%%noxy)(pheny|)net hyl ]

il -2-and Tabl e 10
(L AEST2 Oy pngo T

nemeamnba@mw)(pbnewynﬂmfﬂmmhﬁbnp iiMeiH {eancentiation =
251381 & rﬁg/ml ) was added to 11.85 mg_of concentrated hydrobromic acid.

" The solution was placed under stream of N> gas until solvent had
evaporated. Approximately 1 mi 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 suspensiqn_was
30 stirred overnight, uncovered. The solvent evaporated to give (25)-2-[(S)-
(4-chloro-2-methoxyphenoxy)(phenyl)methylJmorpholine hydrobromide as
a white solid. |
Example 119
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Angle Intensity N22.4 Intensity (2theta) %% 8.9
11.1 42.4 10.8 15.8 45.5 12.00 14.9 31.5 13.9 19.3
71.2 14.30 23.8 22.9 60.2 15.1 14 23.9 55.1 16.6
44,9 17.0 40.3 27.0 40.1 17.8 P&ﬁﬁ&}sﬁonu
18.6 18.9 100 31.0 22.2 19.4- 68.4 10 Table 3

Angl e I ntensi ty Angl e Inten?éély (2theta) % 2theta %
8.1 1. 3247I717I139I'

17.8

28.9 32.9 19 0 27.5 30/ 19.8 57.9 31.5 24.2
20.1 -71.3 32.8 44.2 2o§§51%§% 35.7 26.7 23.5

5880 il7of(2S)2-RS)-rbhlerat2Angl e Intensity Angle

8, e”w@n%zyﬂsrﬁaimg‘%é@ﬂ%% ol BOMPOH (capomIaISITS 4

%3311 171 WTI qg%ggaéed?to ’?(53.4?mg &Pethdné YidhifonRic” acnd‘fMW =]1§0§.
The solution placed under stream of N> gas until solvent had evaporated.
Approximately 1 ml of methyl tert-butyl ether was added and solution was
sonicated for about 5 minutes. Approximately 4 ml of isopropyl alcohol
was added and solution was sonicated again (<1 minute). The solution
was stirred overnight, uncapped. The solid was collected from remaining
solvent using vacuum filtration. The solid was dried for approximately 20
minutes in a dessicator chamber attached to a vacuum pump to give (2S)-
2{(8)-(4-chloro-2-methoxyphenoxy)(phenyl)methyllmorpholine edisylate.

Example 120
25)-2-[(8)-(4~chloro-2-methoxypheno henyl)methyllmorpholine
succinate

830 ulL of (25)-2-[(S)-(4-chloro-2-
methoxyphenoxy)(phenyl)methyllmorpholine in MeOH (concentration =
31.7 mg/ml) was added to 7.87 mg of succinic acid. The solution placed
under stream of N2 gas until solvent had evaporated. Approximately 1 ml
of dichloromethane was added and vial was left uncapped in hood for
approximately 48 hours. Solvent had evaporated and white solid
remained ((2S)-2-[(S)-(4-chloro-2-
methoxyphenoxy)(phenyl)methyljmorpholine succinate).

Example 121
Powder X-ray Diffraction (PXRD)

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 em. Theta 1, or the collimator, was at



18.1 100 29.9 16.9 18.9 36 30.8 19.4 19.7 45.1
35.6 21.5 20.4 39.538.0 19 Table 5 Angle
Intensity Angle Intensity (2theta) % (2theta) %

wd2008n@he3 19.7 91.9 11.7 83.5 20.90 52.2 ﬂe?r/ﬁzoosmouszt
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 28eta % 2lheta 8.7 22.9

207°9and4$héta szrﬁhdﬂefécfbl Wabat 17°, 1'ﬁ1e.¢rscéh3aﬁs %s%-oﬁ%ga
13. 100 23. 45.6 14.5 36.3 24.7

35wmh asvigth ¥ Atibe ond zbeacinscan (el 4 is 107 amd_tr@ta 2is
224145 SANRIGS o P for BUisboafds at 4 Ry a4 megiih Cuk
( %ﬁqﬁ&téﬁ BuPRE ) et Reldhlatel SR G B0 e
523sa@mpl&s were run in ASC-6 sample holders purchased from Gem Dugout
(State 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

10 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)methylJmorpholine edisylate (Example 119)
was carried out utilizing a Rigaku Ultima + diffractometer with CuKc (40
mA, 40 kV, A = 1.5419 A) radiation. Diffractometer had an IBM-

15 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 6/28 coupled scan: 3.00° to 45.00° in 20, scan rate of 1°/min:

20 1.2 sec/0.04° step. Slits | and |l were at 0.5°, slit Il 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

25 % of the value of the tallest peak) from the spectra are reported below in

" Table 2-((2S)-2-[(S)-(4-chloro-2-
methoxyphenoxy)(phenyl)methyllmorpholine besylate); Table 3 ((2S)-2-
[(S)-(4-chloro-2-methoxyphenoxy)(phenyl)methyljmorpholine
hydrochloride); Table 4 ( (25)-2-[(S)-(4-chloro-2-

30 methoxyphenoxy)(phenyl)methyllmorpholine camsylate); Table 5 ((28)-2-
[(S)-(4-chloro-2-methoxyphenoxy)(phenyl)methyljmorpholine citrate);
Table 6 ((2S)-2-[(S)-(4-chloro-2-
methoxyphenoxy)(phenyl)methyljmorpholine L-tartrate); Table 7 ( (2S)-2-



wotensaniigo Angl e I ntensity

10

15.0 31.7 25.1 34.5 15.7 25.7 26.1 34.9 WO
2005/ 105100 PCT/ 1B2005/ 001154 132 18.4- 58.7 27.4
49.4 19.4 100 35.40 24.6 20.00 82.1 Table 8 Angle

(2theta) % (2t het apcidb2605/001154
15.5 23.8 75.3 11.9 12.8 25.40 63.9 13.8 20.5

27.1 23.2 14.8 11.3 28.3 21.2 16.80 20.2 28.7 23.5
17.5 27.4 29.6 32.6 19.21303.8 31.5 21.6 19.7
23(8)-(#3clgdoree@-raethoryphenozy){(phemylmettyllenorpholine fuptarate)n

AT B GRS -Bietlow: 31 nern o6 3 So0 1o )
meathoq‘Vﬁheﬁ&yg(pthg)mémyynz ?I%Im%?y@ro%?olﬁldegﬁéble ©.(60

31(25)-21[15)3(4 ohlom-2anethoxyphenoxy (Blienydmsthxdimorph gllrp
15edisyiatef; dfd Tatid 1 (26)-24(sF3a-bnRrd 32! & 10

methoxyphenoxy)(phenyl)methyllmorpholine succinate).

Table 2
Angle Intensity | Angle | Intensity
(2theta) % (2theta) %
8.9° 11.1 19.9 ° 42.4
10.8° 15.8 206° 45.5
12.0° 14.9 215° 31.5
13.9° 19.3 224 ° 71.2
14.3° 23.8 22.9° 60.2
15.1 ° 14 23.9° 55.1
16.6 ° 59.1 25.7° 44.9
17.0° 40.3 27.0° 40.1
17.8° 54 28.5° 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° 717
13.9° 17.8 256° 55.3
16.0 ° 40.8 276° 43.8
17.1° 51.6 28.9° 32.9
19.0° 275 | 304° 22
19.8° 57.9 31.5° 24.2
20.1° 71.3 32.8° 44.2
209° 100 35.7° 26.7
235° 58.2 37.4° 18.6
Table 4
Angle intensity | Angle | Intensity
(2theta) % (2theta) %
12.1° 49.3 21.2° 39.4
13.6 ° 28.6 225° 44.9




Angle Intensity Angle Intensity

(2t het a)

%

2t het a

11.8 59.1 24.8 27.2 13.8 20.5 26.0 20.8 14.8
28.9 26.7 20.4 15.70 14.8 27.4 47 18.2 57.2 28.9

WO 285109008 76.5 29.9 16.3 20.0 77.5 32. 3 pcafiB2008¥ob1154
2005/ 105100 PCT/ 182005/001154 133 22.6 41 33.5
23.5 100 35.1 20 248 2

Exanpl e 122

Differential
out on a TA

Sanpl es were
al um num pan
alum numlid
(bottons) a

started at an

at 10 C/ m nut

(flow rate wasS 50 m 7 n

Differenti

21

)

13.8

37.5 12.3 26.0 20.8

EnLnn Cal orinet

\

scddnl hg

caBérQ et 24.2(°D9

)C) 26vas

carri ed

5 Mgt * uneniyg.gdDS

~ 95,060

V846.9Bu

ld 261.

pr qp&‘s’ Qd—

Y 394E"

979 -2

Sapy e

nto an

VVIIIA%I o

o T

)

Vlcli 3,

i erced
6. 901

o4 d8&%a

qm3€?r Q0

D) 30 8'I"ht=

nt

hi dBt7 P e

ed&tur b

3564 |

eldr
ca2t8 t

he sanpl e

e 20.£5%0

C Boger

azg\oter

gengas

10 purge

). DA

a Was a

naryz

usi ng

Uni versal Anal ysis 2000 for W ndows
95/ 98/ 2000/ NT/ Me/ XP versi ofat8e 88, Build 3.8.019. ‘The
DSC anal yses sylat-o—and—Ho—salt-s, wer e
carried out |as Afrtﬂleth Infansiy bt Anglal  Intepgibpl t he
sanpl es were Y% on (2Ahetaddt t%npefature to
200 C. The DSC anaa yses 86.3 hg HB7° L-t@tPrafe 15
gal t I ?nd c: : ratq_ palt 5 w8/ fagged [ouspas for t hg
esyl ate sal tf; cpr_h T BT E canne
fro¥n anbi ent tc._é' hg-t—urcagbssi’géfj —The 1, anal yses
of the succi natd-—and- 1 Fried out
as for the HesvBak & skl 68.2xce@D.9t°ha s4fifl es were was
scanned from|anllizeht | edp@® af u2&1t°o (1587.8. [The DSC
anal ysis of tlhe ygdrsylptegsal{ was cqrried 2D out as
for the besylate salt; except the sanpres were was
scanned from anbient tenperature to 300 C. The
mel ting point onset (C) fdTablée salts and the anmount
of the materi edarec r | in Table 11:
Angle " |Intensity | Angle | Intensity
(2theta) % (2theta) %
B.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° 35.4 256° 35.4
16.9 ° 22.6 26.6° 30.4
179° 415 27.1° 25.2
18.4° 313 29.3° 27.2
19.3° 36.7 31.0° 23.3
20.0° 506 | 329° | 179
209° 491 37.3° 19.4
21.9° 62.4
Table 7
Angle |Intensity| Angle |Intensity
(2theta) % (2theta) %
12.0° 45.8 222° 48.¢
13.7 ° 32 23.9° 81
15.0 ° 31.7 25.1° 34.5
15.7 ° 25.7 26.1° 34.9




Table 11 # Nane Melting Anount
(2S)-2-[(S)-(4-chloro-2- 180.97 2.95

nmet hoxyphenoxy) (phenyl ) et hyl ] nor phol i ne

Peak (ng)

waN0sA¢<18) - (4-chl oro-2- 148.11 2.18
met hoxyphenoxy) (phenyl ) net hyl nor phol i ne hydrochl ori de
WD 2005/ 105100 PCT/ 1B2005/ 001154 134 3

Onset

Cl1

besylate 2

PCT/IB2005/001154

(2S)-2-[(S)-(4-chloro-2- 163383 2 54
met hoxyphenoxy) (i8kehy! ) m8BIwI| | n2Pdsh |o 48.de cans | ate
fmg ﬁgz(ysh[egg) ;/K 494 or 0; 2|0011I9- 35.42. 46 246 - Cate s
) Eny oyl Tmorpngri_ne cjtrate
(29 2 L(9) - (e o b et el e
met hoxyphenoxy) (phenyl ) net hyl ] norpholine L tartrate 6
(2S5)-2-[(S)-(4-chloro-2- 11818@® 1. 24 et hoxyp
henoxy) (phenyl) net hyl ] nporphol ine funarate 7
(2S)-2-[(S) - (4- dirigls o- Pintersity 48ARgIRS | Intensity
met hoxyphenoxy)@tretaly | ) methy! | f@bthptad! [i ne% hypr obr om de
8 (25)-2-[(S)-(4p@® 0rp- 456189. 8382 48 753
(355,15 (o dipes b 1B oy e | B5g™ | <viare 9
met hoxyphenoxy) (13 cr’1y| me\olrﬁ/l ] nra7-ﬂh°nl i n83.25)kci nat e
Exanpl e 123 Vapdd.&dr pt i dd.Anal 28.:3° of BéLyl ate. HA
edi syl ate, and fg@ratp 282 s|ops.7° 235
17.5° 27.4 29.6° 32.6
19.2° 23.8 31.5° 21.6
19.7° 23.6 33.8° 29.5
205° 42.1 35.1° 18.6
21.1° 100 36.0° 13.6
23.1° 79.3 383° 14.3
Table 9
Angle Intensity [ Angle [ Intensity
(2theta) % (2theta) %
34° 100 18.5° 57.9
4.7 ° 53.8 19.9° 60.1
52° 53.3 22.1° 47.3
6.6° 21.6 23.1° 30.6
85° 22.7 25.2° 32.5
95° 27 259° 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
Table 10
Angle Intensity | Angle | Intensity
(2theta) % (2theta) %
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° 57.2 289° 20.8
19.4 ° 76.5 299° 16.3
20.0° 77.5 323° 17.4
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w0 2005/105100
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ambient temperature to 200 °C. The DSC analyses of the HBr, L-tartrate

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

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 | (28)-2-[(S)-(4-chloro-2- 180.97 |2.95
methoxyphenoxy)(phenyl)methyllmorpholine
besylate
2 | (2S)-2-[(S)-(4-chloro-2- 148.11 12,18
methoxyphenoxy)(phenyl)methyljmorpholine
hydrochloride
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Example 123

Vapor Sorption Analysis of besvlate, HCI, edisylate, and fumarate salts of

28)-2-[(S)-(4-chloro-2-methoxvpheno. henylimethyilmorpholine

5 The propensity of besylate, hydrochloride, edisylate and fumarate salts of

10

(28)-2{(S)-

(4-chloro-2-methoxyphenoxy)(phenyl)methyllmorpholine 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
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 9C/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 Hydrochioride Salts) 10, 30, 50, 70, 90, 70, 50, 30,

10



(2S)-2-[(S)-(4-chl oro-2-nmet hoxyphenoxy)
(phenyl ) et hyl ] nor phol i ne besyl ate was det er m ned
fromthe flack paraneter 0.0108 (esd 0.1279) vs

Wb 269%st@sd 0. 1298) for the inverted struct ungraf2005/001154
cal cul ated PXRD pattern 15 was obtained from Materi al

Studi os software suite (Figure 19). Summaries of the
a%e (2t heta) val ues and |H53n3|ty val ues (as a % of
waons(Edisylate Sall) Fest peak) fronl@n0, 50 70r 804G
r patatledgingl loterval -Tabl e  13. 20 Tabil @0XRinng! 0100 wt %
Intensity Anglelntensity 2theta % 2t heta % 8.9.
20.8 19. Zé 2060307 12.0 10.0
21The pr@laeqs'tquf (?)Sh_-@ [(55) -chlarg-2s  14.3 17.3 22.9 11.2

MR e RO X

7 wastsimitathe af2iyz«€d osing md¢ TioCotploeationeS@AL 1 00 Syntrietiic may
o A A b AT s TR NG,
”NZ'SF*SR;?‘Z‘%E@'*ﬂi%ﬁ%@;‘“@%@‘?ﬁ%%g%% Bt ectMionEL 20005, ©

2@EWRRIME DPFOQEWEDIOE HYGROMETER, aatd adideABOfUSA, Inc

c l,aid-d.nduce ani cal I odyni was be carried

o di2aanb Refgiled anl Rpt Ciraitatody s Hoictiine Biethdl e
(-us28: 9) in the dark cycle were placed in suspended
Wi re-bottom cages and allowed to acclimate for 0.5
hour in a 5 ddylgiBmpgui et r66/C The day 0 paw
W t hdrawal t hrideatinigdR4t8\AT) was 5¢€iminni ned on the |eft
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Data Logging Interval -2.00 min or 0.0100 wt %
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The percent mass change at 0% 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
besylaie 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 (2S)-2-[(S)-(4-chloro-2-
methoxyphenoxy)(phenyl)methyljmorpholine besylate was solved from
20 material made as in Example 110. The data were collected at room
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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
13.

Table 13

Angle Intensity |[Angle  [Intensity
(2theta) % (2theta) |%
89° 20.8 19.9 ° 30.6
10.7 ° 28.0 20.6 ° 30.7
12.0° 10.0 15° 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 ° 0.35 25.7 ° 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° 7.2

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
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71.1 (25)-2-[(1S)-(2- 17 etho heno hen | nmeth | nor
hol i ne WD 2005/ 105100 PCT/1B2005/001154 139 d ai ns:

o 2dizaenigepound 2- [ (2-f 1 uor o- 6- met hoxyphenoXxypdEm200s/001154
fl uorophenyl ) net hyl ] nor phol i ne and pharnmaceutical ly
acceptable salts thereof. 2. The conpound of claiml,
which is (29-2-[(1 S)-(2-fI18dro-6

neta’nanpﬁeleobn,apsaclhl-mdmmellrgmpnmh;dllpdynlphadvasnbeacairled out as
%"maceutl cally acceptable salts thereof, ‘3. ‘A.

R¥Eeuti cal conposition conprising a conpound or a
e s S 8 i e
acibepuspansiedcwirgdottom cages and allowed to acchmate for 0.5 hour in a

5 darkened, quiet room. The day 0 paw withdrawal threshold (PWT) was
determined on the left hind paw by Von Frey hair assessment using the Dixon up
and down method. After assessment, the plantar muscle of the right hind paw
was injected with 100 ul capsaicin (0.25% (w/v) in 10% ethanol, 10% Tween 80,
in sterile saline). On day 6 the PWT of the left hindpaw (contralateral from
injection site) was determined for each animal. Animals from the day 6 prereads
with PWT < 11.7 g were considered allodynic responders and were regrouped so
that each cage had similar mean PWT values. On day 7, responders were
dosed subcutaneously with 10 mg compound/kg body weight, or with 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. Valuss above 30%
inhibition were found to be significant when compared to vehicle controls
(evaluated by ANOVA and Dunnetts tests).

Table 14
30
Example Number %
Inhibition
37 80.3
38 59
41 211
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45 54.6
46 46.1 -
48 6.5
52 7
56 35.6
62 40.5
70 27.3
79 99.5
80 40
87 9.3
89 27.8
93 39
102 59.5
105 13.7
110 71.1
(28)-2-{(1S)-(2- 17

ethoxyphenoxy)(phenyl)methyllmorpholine
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Claims:

1. The compound 2-[(2-fluoro-8-methoxyphenoxy)(3-
fluorophenyl)methyllmorpholine and pharmaceutically acceptable salts thereof.

2. The compound of claim 1, which is (2S)-2-[(1S)-(2-fluoro-6-
methoxyphenoxy}(3-fluorophenyl}methyllmorphceline and pharmaceutically acceptable
salts thereof.

3. A pharmaceutical composition comprising a compound or a pharmaceutically
acceptable salt thereof as defined in claim 1 or claim 2, and a pharmaceutically acceptable
carrier.



