WD 2004/ 052372 PCT/ 1 B2003/ 005683 1 MORPHOLI NE
DERI VATI VES FOR USE AS DOPAM NE AGONI STS I N THE
WO READSBIT OF | . A.  SEXUAL DYSFUNCTI ON The pr eB€mn1B2003/005683
invention relates to a class of dopam ne agoni sts,
nore particularly 5 a class of agonists that are
sel ective for D3 over D2. These conpounds are useful
for the treatnent and/or prevention of sexual
MORHIWSINHN OERDATIVEY Fex argel Bs DoRRBINE BEXUATrS diys T GREYTMENT OF I.A.
sExUpESDYSFuNaTIRar ti cul ar fenmal e sexual arousal disorder
(FSAD) and mal e sexual dysfunction, in particular male
erectile dysfunction (MED). Ml e sexual dysfunction
as referred to herein is neant to include 10

Tgﬁ ga?é’ééﬂt_c?ﬁ\}’?rﬁm{e?ﬂaé t(? %%?%ﬁopﬂéﬁhweea rggﬂé

| mdrggvaﬁicularly
rgasm a I eve orgas desir
5 adilasy déagosist tiast aepsaetiive fareldBabvateBORr & hdiseccaepounds are

ST st refime PR, preleiRiohi gt Apstal G Lgtie for example
fesle NSaLRY @GBRARICRbA E ST)SH Baftrouldrfehde &AM arousal disorder

i nvention provides for conpounds of formula (1), (la)
(RBAD) lamd nrale sexual disfunction Biry parcukar male Reregtilg2dysfunction
(MEH}. K/la'léyséoi(uNalAdystur[actiolnl a8 feferred to herein is meant to include

10 ejaculatory disorders such as premature ejaculation, anorgasmia (inability to
achieve orgasm) or desire disorders such as hypoactive sexual desire disorder
(HSDD; lack of interest in sex). These compounds are also useful in treating

neuropsychiatric disorders and neurodegenerative disorders.

15

The present invention provides for compounds of formula (1), (la) and (ib)
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RZ
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R1 Rt
2 R2
; N
AT N AT
I
B. _~ B~
z (1a) Z (Ib)
Wherein:

20 Ais selected from C-X and N,
B is selected from C-Y and N,
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B/ Z (la) Z (Ib) Werein: 20 Ais selected fromGC X

and N, Bis selected fromCY and N, WO 2004/ 052372
wEIMIB30D3/ 005683 2 R1 is selected from H ankiCT/IB2003/005683

(C1l-C6)alkyl, R2 is selectzd fromH and (d -C6)al kyl,

Xis selected fromH HO C(ONH2, NH2 Y is selected

fromH HO NH2, Br, d and F 5 Z is selected fromH,

HO, F, CONH2 and CN;, And pharmaceutically acceptabl e

nglsfe?ect%lf%og{\ﬁ?ﬁ&‘k?—r 32%@88 thereof; Wth the

rovi $os 't or ‘a' c hd of fornmula (1), (la) or
R{ Istgelestbdfron i afd XC1Be)atkyd; Y, RL is H or

Cl- C6) al kyl d ' Cl- C6) al kyl at | t
X5 S3iSCpLrmATrkioh G5O NHo 1 or A compound of
£ ' - Bis CGY, Yis H Zi
Yﬁéﬂ%b@g@%ﬁﬂﬁ%ﬁ@fﬁ? ﬁ%\ﬁ@; ciafmot be C]IRSThe -
Z sheelestedtorndd | lOafc &ANHL and &N;s of t he conpounds of
the formul a, i nc e the acid addition and,the,
A BbbaRTeaall asPooteb sl shlatas 70k PHTHER dhp e
V\ﬁtﬁ'tﬁe?froﬁg&@fﬁ’é%und of the fornmula (1) nmay be readily

prepared by m xi ng together solutions of a compound of
fot lmecdropound of fprmalad(), ) degib)ewhapi Al i C-Kadkeis @sY, R is Hor

pRroprj ate oThe sa ecipitate ' .
(CGRPBBLET RIS R S5l oPub §eB i oL & Vartfathlisihe on
foP YaRARFbIRD oPfoririiBa (BOwWREh YERIC-)XSHhE EleCag) ¥ igeriZ isan, R is

salts,are formed from acids which formnon-toxic salts
Hamd Rxisrp) denaX eannet g @tbehl ori de, hydrobroni de,

hydr oi odi de, sul phate, bisul phate, nitrate,

phosphat e, hydrogen phosphate, acetate, nualeate,

The pharmaceutically acceptable salts of the compounds of the formula ()

include the acid addition and the base salts thereof.

A pharmaceutically acceptable salt of a compound of the formula (I) may be
readily prepared by mixing together solutions of a compound of the formula (1)
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.

Suitable acid addition salts are formed from acids which form non-toxic salts
and examples are the hydrochloride, hydrobromide, hydroiodide, sulphate,
bisulphate, nitrate, phosphate, hydrogen phosphate, acetate, maleate,
fumarate, lactate, tartrate, citrate, gluconate, succinate, saccharate, benzoate,
methanesullphonate, ethanesulphonate, benzenesulphonate,

p-toluenesulphonate and pamoate salts.

Suitable base salts are formed from bases which form non-toxic salts and
examples are the sodium, potassium, aluminium, calcium, magnesium, zinc

and diethanolamine salts.
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25 fumarate, lactate, tartrate, citrate, gluconate,

succi nate, saccharate, benzoate, nethanesul phonate,
werdvanssol phonat e, benzenesul phonat e, PCT/IB2003/005683

p-t ol uenesu[ phonat e and panbate salts. Suitable base

salts are forned from bases which formnon-toxic salts

and 30 exanples are the sodium potassium alum nium

cal cium magnesium zinc and diethanolam ne salts. WO

d I /
R ARSI ERAIBL 05005 o Pty Sucpoen . rorr
1-19, 1977. The pharnaceutically acceptable sol vat es

of the co nds of t i nclu
ThﬁM%m@ nﬁ@%b@@%@’fﬁ PR G i oS Bfﬁgﬁ‘efﬂfmula 0
in gp‘%fnds of the formula (1) are

po yrmrpst ere A conpound of the fornmula (I)

contains one or nore asymetric carbon atonms 10 and

A e s Ebs Hne Bt Recs hESURRY B e fitia () are
pomﬁﬂﬁ'tﬁé‘@oftecml ques, e.g. by fractional

'isation, chromatography or H P.L.C. of a
stereoi sonmeric mxture of a conpound of the fornula

 Eobp Bt P BRI o L0 e By yeon soms

andahBrford 6dstaan BWweltrraord steracisaraerie fgrangli ng optr cally
pure internmediate or by resolutjon, such

Sepamorcof @ﬂa&tﬁ@%ﬁﬂm%@pmﬁ% bRy achieyRelt ey egnﬁ%ﬂépnal techniques,
bl
r yb? al fl??%:[g)?\ 5\?&? ﬁgé{éo'ggt ge{rgfcr)]ﬁés;lgéreaﬁ?@] sa H F’f |6 CrredOf a

st@rﬁéofé@@ﬁérﬁcﬁmrﬁhré o e compepadddinther forema e{l)vmrt la suitable salt or
sui table optically ,active acid or_ base,

depbatve taaeol AshigealsTaTETIGaR TR b s doruia (1)
m&f r%’éﬁjﬁgspl%:paféﬁ ok o bén: s@{g?i mf# %}) Fﬂ)f bGH #tk¥mnediate or by

erred are conp OURAS 0 _
resolutron, such as by H P.L.C. of the corresponding racemate using a suitable

chiral support or by fractional crystallisation of the diasterecisomeric salts
formed by reaction of the curresponding racemate with a suitable optically

active acid or base, as appropriat=.

Preferred compounds of the present invention are compounds of formula (la)
and (Ib)

Particularly preferred are compounds of formula (la)

Preferably A is C-X or N and B is C-Y
More preferably A is N and B is C-Y
More preferably A is C-X and B is C-Y

Preferably R' is selected from H and (C+-Cy)alkyl.
More preferably R" is H, methyl and ethyl
Even more preferably R' is H or methyl.



25 Preferably Ais GXor Nand Bis CGY Mre

preferably Ais Nand Bis CGY Mre preferably Ais
w@204am37B is CY 30 Preferably Rl is sel ect edP€T/tBR063/005683

and (Cl-C4)alkyl. Mre preferably R is H, nethyl and

ethyl Even nore preferably RL is Hor nethyl. W

2004/ 052372 PCT/ 1 B2003/ 005683 4 Most preferably Rl is

H Preferably R2 is selected fromH and (d -C4) al kyl .

r b R2 is selected fromH, nethyl and
R TR

preferably R2 is selected fromH and
methyl. In a particularly preferred enbodinent R2 is H

In a fursher particul arl eferred enbodiment R2 is
Priterably RS B 9BREHm e (G eadBY. fom H ot nad N2
B j : e%q\ﬂ OH In a
Mgﬁ%’ﬁ%%ﬁ? ﬁ%%%?‘%gj%e'ﬁ%ﬁﬁﬁfm ng{i S HIn a further
5 Mpsirprieferabh) R & sflected droenibbandremsthyd.i s OH 15

Preferably Y is selected fromH NH2, O and F Most
preferably Y is selected fromH and NH2. 1In a

InRApAtticully prefirfiCempdpadiadreNy Y is H 20 In a
further particularly preferred errbR%dl ment Y is NH2

Inkr Bfrthentpayticilady peefered enthastiment ROiametFyl Most
preferably Z is selected fromHor HO 25 1n a
particularly preferred enbodinent Zis HIln a further

10  PRA&idbhHKaS siidetRf Rored, OFpasd et Z is HO Particularly
preferred are conpounds (and salts thereof) of the
Mpstrisigrably X is selected from H and OH.

In a particularly preferred embodiment X is H
In a further particularly preferred embodiment X is OH
15

Preferably Y is selected from H, NH;, Cl and F
Most preferably Y is selected from H and NHa:

In a particularly preferred embodiment Y is H
20 In a further particularly preferred embodiment Y is NH;

Preferably Z is selected from H, HO and F.
Most preferably Z is selected from H or HO.

25 In a particularly preferred embodiment Z is H

In a further particularly preferred embodiment Z is HO

Particularly preferred are compounds (and salts thereof) of the present
invention exemplified herein; more preferred are:
30

R-(-)-3-(4-Propylmorpholin-2-yl)phenol (Example 7A)
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i nvention exenplified herein; nore preferred are: 30
R-(-)-3-(4-Propyl norpholin-2-yl)phenol (Exanple 7A) WD
wQoe4ns32872 PCT/ 1 B2003/ 005683 5 PCT/IB2003/005683

S-(+)-3-(4-Propyl nor phol i n-2-yl ) phenol (Exanple 7B)
R-(-)-3-(4-Propyl norphol i n-2-yl)phenol hydrochl oride
(Exanple 8) R-5-(4-Propyl norpholin-2-yl)benzene-1,
3-di ol (Exanple 15A)

b I
S A2 YRR opyt mor phc T2 ‘75‘2?;‘2‘30?

R~(- [E)Ba(#ﬁPr@p&Bm))rphohn-Z-yl)phenol hydrochlon Example 8
R- ggf glFl 5B 8hr§-2(-3€i doenz%mem%pglo‘ in-2- y(g(gpned?@ I1 5A)

h 30
S eI By oyl preEr e )
R-69) FBJOND‘tﬁ'GL prapyipeahpiirct-yiehens! 2- y| )(Exarsl e% BRanpl e
S-é%ﬂ,@ﬁ)lﬁ)—%%‘?’opyl‘%rsﬁ&w& %&)Rg%f n-2- y(@(@ﬂ‘?d?@ l238
2- %)240 Bg(qm(fﬂo)@?ﬁﬁ@@hbnné“ -yi)ptewiot di n- 2- y| gExampl&ESp! e

an

2-hyamKytoldspopysnepiiolins-gikanzamidg ) phdFEPMAIR SR e
2- I{f@(}-ﬁﬂg@@@ln&)rBﬁélWﬁ-yﬁpHéR&yI mor phol | NEgzkdIeAeYo!

-,5mir(02E$E(§$¢)ro§5ylmﬁrlphbhm-2w1mbmhnbrphoI i n- ZExaple 3d) n- 2- a
a

5- (% Tr(%m'@@)%in& iﬂwyr@wc»ﬁ@mm phol i n- AEJPMRIE Adfand 448)
d
2 R SR RO ARSURY 0,2 (Crmple 54,
3- [$$)+5-rﬂeth4l-mmpwlrrmrph@"n-ﬂ—mpvbwhenol (Exmamie 607B)
5-@% Eé‘é# g}%tl&)gzﬁr a ;@Fﬂh'zn ylfp%Jd}r? BelRine (Example 66)
ATt 28 by
(Exan'pl e 15B)

I uoro 5- (4- propyl nor phol i n-2-yl ) phenol
Mq%ivg

msr@ihérz-plwmﬂdmr phol i n- 2- yExahgel7A)
g)(?ﬁ( Pamwlmr @'ﬂ@lﬂ-ﬁ—yﬁpbﬁlﬂfﬂyrl di n- 2- y| dRAERIE Bl e

R-éf‘é (@fnlgroﬁ'/ﬁ%orphol1n-2-y|)pheno| hydrochloride (Example 8)
R-5-(4-Propylmorpholin-2-yl)benzene-1, 3-diol (Example 15A)
S-5-(4-Propylmorpholin-2-yl)benzene-1, 3-diol (Example 15B)
R-(+)-2-Fluoro-5-(4-propylmorpholin-2-yl)phenol (Example 23A)
S-(-)-2-Fluoro-5-(4-propylmorpholin-2-yl)phenol (Example 23B)
5-(4-Propylmorpholin-2-yl)pyridin-2-ylamine (Example 44A and 44B)
2-Chloro-5-(4-propyl-morpholin-2-yl)phenol (Example 54)
5-[(2S,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-amine (Example 66)
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-amine (Example 67)

Compounds of the invention may be prepared, in known manner, in a variety of

ways. The routes below illustrate methods of synthesising compounds of
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2- Chl or 0- 5- (4- propyl - nor phol i n-2-yl ) phenol (Exanpl e
54)

WG 200¢AR3ZE) - 5- met hyl - 4- pr opyl nor phol i n- 2- yl ] pyPCTHIBROE3/@5683
m ne (Exanpl e 66) 6
5-[ (2R, 5S) - 5- net hyl - 4- propyl nor phol i n-2-yl ] pyri di n-2-a
m ne (Exanple 67) 30 Conpounds of the invention nay be
prepared, in known manner, in a variety of ways. The

RS 166 A oh EABL0RES b IHRRLS i () ane
(IB)anay be igdlated With abbldmihtereesoMtion wechnigtiest e t hat

compounds of fornula (1la) and (lb) may be isol ated
with appropriate resol ution techni ques. Conpounds of

f | h SraCa X ' A J1S;
CHEpBR K Bital GHRLS uheChto, Bep G T Rl (o
Cqlalkyl iR2ds Héramich whesrebX, YprepaZedrea@soddsaiped herein may be

[ h . I i,i1 OH \
ReEe T N MUK USRI

an)

- N
Z.



BOz (V) iv 10 WD 2004/ 052372 PCT/ | B2003/ 005683 7
OHH A11 B (U ZvRLO O--~f AN | I (vl i
woRe004@RB22 AN | | BZ (I) 5 Schene | ConpouPdBIR2003/005683
formula (111) may be preparegd by reacting an al dehyde
of
OH
N
L}
B~
Vv
2 (V)
[V
R?
O
O/.\(
N
|
(V1)
y4
l Vi
R
R2
O
N
1
B~
7 0)
5 : Scheme 1

Compounds of formula (lll) may be prepared by reacting an aldehyde of
formula Il with i) a cyanide source or nitromethane followed by ii) reduction with
borane, lithium aluminium hydride or hydrogenation. Some compounds of

10 formula Il and Il are also commercially available.
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formula Il wth i) a cyanide source or nitronethane

followed by ii) reduction with borane, lithium
wa@bkapmiosd3gm hydri de or hydrogenati on. Some conpPCHTER06H 005683
10 formula Il and I1l1 are & so commercially avail abl e.

WD 2004/ 052372 PCT/ | B2003/ 005683 8 Conpounds of

formula (I1V) may be prepared by reacting conpounds of
formula (I111) with iii), acid chlorides in the

CEMREERGF AS Friia 47 i BE BFerdl 0 RErpLinG BRI Hformuta
(1POUIH $iB, ladld EfibiiNed ant theofprésdmve (Of! &) suilaille 2b&se such as

equi val ents of base (preferably triethylamne), 5 .
trigthylanmdeequidvaptyironmholine d T¥pical regction conditions comprise 1.0

o A5 TARRD Bl 0 ST R iRl Gbiibtamine)
1.141.8 dguivaléfid uf iaol cgends irsdichiorsmethaaresato259C.t hi um

al um ni um hydride. Typical conditions conprise 1.0
equi valents: of amde (IV), 1.2-3.0 equivalents 10 of

CHREVGE Ry TAgh VTt SUBPLED byt focromue

(I owithl &v)( réd)cing tayents suchbae baraedyatelithium taleminium hydride.

presence of sodi um cyanoborohydri de. n .
TABiGRAGIUNRNS FAPPDES 1 DAL Tyt L ATIR (L mbacn deeivalents
f la; VM v | @ni de b
o i, o ar o 8fso be made by
reductive mojpmafiom of | conpaumidseoioformuda (B omith yr switable aldehyde in
chloride) {n t.he presence of. base such as
th?rﬁrétsﬁ?‘i’%\ﬁ# ﬁ%é'ugb%(alﬂﬂ%gé(ﬁydﬁ'&l?e and potassi um
hydr oxi de. Typical conditions conprise 1.0

equi val ents of amne IV, 1.0-1.3 equivalents of acid
Cotmpouinde of foandadVéguay decprepargd by readiipgganmeoynds of formula

R T A
2 RANHBPFoGH i SchlbH e Pactilg@buBagponiordepfn fris prasenck)of base

may be prepared by reacting conpounds of fornula é,ﬁ\e/ul' .
sugh rasy ijethylemine ngodigantcarkerateadnd opeiagsiym hydrexide. Lypical

al um nj L i cal divg i OAR ;
oG LRI 1 godGpHS PR 2051 OB Sk b s
cheriase 1in2THeqalvalepits Wk tridihgleshinkl iaddichloramethane at 25°C, the

iate that d t f X.Y bej .
cq%}?dg: geial;pa‘:io% migture LIISe thgnocrlll(sescg)lved in' IPA v%th 43358 equivalents of

agueous potassium hydroxide.

Compounds of formula (1) may be prepared by reacting compounds of formula
(VI) with vi), reducing agents such as borane or lithium aluminium hyd:ide.

Typical conditions comprise 1.0 equivalents of amide VI, 1.2-3.0 equivalents of

borane in THF at reflux.

The skilled man will appreciate that due to one of X, Y or Z being a hydroxy
group, it will be necessary to protect the hydroxy group(s) with a suitable
protecting group throughout the transformations of scheme 1, then remove the
protecting group. Methods for deprotection of a phenol group depend on the

protecting group. For examples of protection/deprotection methodology see



10

15

group, it will be necessary to protect the hydroxy
group(s) wth a suitable 30 protecting group

wo booaaspscut the transformati ons of schene 1, tPENIB2003/005683
renmove the protecting grou® Methods for deprotection
of a phenol group depend on the protecting group. For
exanpl es of protection/deprotection nmet hodol ogy see WO

- 2004/ 052372 PCT/ 1 B2003/ 005683 9 "Protective groups in

‘Patgetve grsipsaai OrganidV<pharigsandyvPEYe¥hé zand®PGM Wutz For
exanpl e, where the hydroxy is protected as a nethy

e@mrée, vvitheotr@:thydrpxycammmte@t@ s ingethykbrathes, n@epr@tectlon
oo AR bBing R EY  S rg  strin

with berami tnlcﬂ’omla‘@em lecﬁhl@’@mémdn@ﬁm I18243Ih@U%;tRI®bmatMely where
benz et her, deprotection conditions conp

they 6%’%&9( iPEpteiadhas %Q?Péﬂl@Ihﬁba‘i’%@@éqd@ﬁd%?mﬁt'ons comprise

O e SRR Thaefn BETGE alifelidie’ &)

is Hand X, Y, and Z are as descri bed herein, with the

CHaRd o desegaig ol Lhotesh Sihoh o B BLARR' fH or (Cr-
Cs'ggalk?! ; R2a5 a4l aYYGeX eyBah¢ Zard a9dedbiséd Meféin Nih th&%roviso that

ed man w | understand that the alternative
oneoabAundrar gs ehdildal iy heapréparedeac@rdinglip react®n gcheme 2.
Sc \élnlme) isvhllustr%?edovdhgre é i'gl C-IY Ian&I 'wEi'\ére Y is NHo; the skilled man will

understand that the alternative compounds are equally practicable.

. ﬁ‘ X
) N/B =
= (VII)
vii
OH
H
/ N/B =
= 7 (V1IN



Z (VI11) v WD 2004/ 052372 PCT/|B2003/ 005683 10 Rl O
O--ly AN I I B N-(IX) Zviii RLOR AN I I

woR@4O¥B72ix RL R2 O AN~ |1l HNL3 2 Z ¢¢¥H1B2503/005683
10

7 ()]

Scheme 2

Compounds of formula (VII) may be prepared using the process as described in
JP2001048864.
10
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Schenme 2 Conpounds of fornula (VI1) may be prepared

usi ng the process as described in JP2001048864. 10 WD
wQoe4nN8532872 PCT/ 1 B2003/ 005683 11 Conpounds oPCT/tB2008/@5683

(VI1'1) may be prepared by réacting epoxide (VI1) with

vii), propylam ne. Typical reaction conditions

conprise stirring the epoxide with excess am ne

ei ther neat or in dinethylsul phoxide. 5 Conpounds of

A G, PSP Bl PBRRBEERES 1) wan

vii g pFOPAAMING. ?&@é{l%ﬁéﬁcﬂi ¥onditibos bdﬂﬁ)rl@etsmrmgihe epoxide with
2- ch or opr opi ony oride or 2-chiorobutyryl .
exgesaming eithennratorde dipethyfsulphexddesych as

triethyl am ne, sodium carbonate and potassium
hydr oxi de. Typical conditions conprise 1.0

C@ﬁmm&ls%@ﬁ‘@rmﬁlaaﬂxmme(wbé bjepated b3.réaeting vampousds ®f éormula
m ne in dichloroneth

(Vibawih h chioroapeyl SHIOHER orch-SaBrled cliprataiphioTides (such
f
oo 3 A o BB Y 8 pesonce o

basemsuulmdas ofrietrofamire, sodunwi gatborateciand @g@ﬁ&umudﬁrydroxnde.
as lLithium alum nju drld cal .
M@i@%ﬁ@%ﬁy GuiySianl 4ine"GNH). o 8% 0 Siatents
r ° Féddtidh mixt th
of%oeﬂhg Hg‘lﬁ cﬁ&\rlﬁdh%th%@ nag;lg)bg] glﬂ_éé'ggﬁed ﬁ/ | XLmlx ure is then
dlstemreji mclﬂAomth 'ﬂy'[dethU weleits Pbagueasigpotassiuny hydroxide.

equi val ents of conpound X and 5 equival ents of 20
hydr oxyl am ne hydrochl oride in ethanol at refl ux.

C&ﬁé@@h&ﬂ‘éjéf ftfrrrﬁﬁ’é‘ ?)éghéy%@bfépdred &éacﬁhg S:oﬁirp\éunasldf formula
is H or - alk |. and where
(DR, with amuczngrageais MNeT EB ﬁ,lﬁuumlgmml id9-ehyieal conditions

co%rfﬁreg'ﬁggﬁo&b\[?‘g%gg %aﬁ\%‘@r& ,31.22qu3%%) ISRl aluminium

hydride in THF at reflux.

Compounds of formula (I) may be prépared by ix), deprotection. Typical
conditions comprise 1.0 equivalents of compound X and 5 equivalents of
hydroxylamine hydrochloride in ethanol at reflux.

Compounds of general formula |, where A is C-X, B is C-Y, R" is H and R?is H
or (C4-Cs) alkyl and where X, Y and Z are as described herein may be prepared
according to reaction scheme 3.



RRO- ZNOHO (XI) x R O- HHOO (XIlI) xi OR
OH ONR (XIII) RZHNOH (XIV) RL.HJ “xiii WO
WQOOMANES2872 PCT/ | B2003/ 005683 13 B~ OH O Rl PCI/N2RE3/005683

(XV) Xiv 12

R2

5 o &Y

R2
N
R1
(XiIy
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BOR z NR2 (1) Scheme 3 5 Conmpounds of the

formula (XI1) nmay be prepared by reacting an am no
wa@eood/0513t er of the forrmula (XI) with x) acid pOl/B2063®35683

in the presence of a ' suitldble base such as

triethylam ne and 4-net hyl norpholine. Typical reaction

conditions conprise 1 equivalent amno acid ester

(XI'), 1 equivalent of acid chloride and 3 equivalents

of base in dlchloronetha e at 25C. Sone conpounds of

formula 10 (Xl) are cgf cieH y avail abl e. Conpounds

of the formula (XI11) ared1by reacting

conmpounds of the faq i in) bor ane- THF

conpl ex, with subsed%ent br ea |ng f the

boron-nitrogen conplex with a

t - but yl oxycar bonyl protection oN t heéR45 forned anine.

o

Typi cal reaction conditions conprise 1 equivalent of
the amde (XIl1) with 3 equivdl ent g@ BH3- THF in THF
at reflux, cooling, cautious d|t|on of 6M aqueous
HCl, and heating to reflux foy a further 6h.

Subsequent evaporation of so]vent, redissolution in a
met hanol : water (8:1) mx, and| adcili ti on WO 2004/ 052372
PCT/ 1 B2003/ 005683 14 of 5 equivalents of a base such
as potassi um hydroxi de and 1.5 equival ents of

di -tert-butyl dicarbo ~.and stirring of the m xture
for 72 hours. Conpoun of |the formula (XIV) may be
prepared by reacting c ds of 5Srthe formula
(XI1'l) with xii) an utihpn of HCl. Typica
reaction conditions conprise|l equivalent of the
carbamate (XI11) and a 1-10 equi bs of a 4M
solution of HC in dioxan in digxan at 25C. Conpounds
of the fornmula (XV) may be prepdred by reacting
conpounds of 10 the fornmula (XIV) With xiii) a

2- br onoacet ophenone in the presence of a base

Scheme 3

Compounds of the formula (XIlI) may be prepared by reacting an amino acid
ester of the formula (XI) with x) acid chlorides in the presence of a suitable

base such as triethylamine and 4-methylmorphaline. Typical reaction conditions

comprise 1 equivalent amino acid ester (XI), 1 equivalent of acid chioride and 3
equivalents of base in dichloromethane at 25°C. Some compounds of formula

(XI) are commercially available.

Compounds of the formula (Xlil) may be prepared by reacting compounds of
the formula (XII) with xi) borane-THF complex, with subsequent breaking of the
boron-nitrogen complex with acid and t-butyloxycarbonyl protection of the

formed amine. Typical reaction conditions comprise 1 equivalent of the amide

(XII) with 3 equivalents of BH3-THF in THF at reflux, cooling, cautious addition
of 6M aqueous HCI, and heating to reflux for a further 6h. Subsequent
evaporation of solvent, redissolution in a methanol:water (8:1) mix, and addition
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such as triethyl am ne or 4-nethyl norpholine. The

2- br onpacet ophenones may be obtai ned from comeri cal
waouoss7nr alternatively prepared fromthe paP€@niB2003/005683

acet ophenone by standard brém nati on net hodol ogy wel |

known to those skilled in the art. Typical conditions

conprise | equival ent of the am noal cohol 15 (XIV)

with 1-3 equivalents of triethylamne and I equi vaI ent

C rg,qmy)g

oﬁ%%%glé(?ﬁ?@@y@é@@?%}?%?@&% reacting conpound |¥alents of
ditfeg-butyrdicronxte, andk stirkng pf thei mitiyitesior #2ehaurd.

trimethylsilyltriflate. Typical conditions 20

conprise addition of 5 - 10 equival ents of

beﬂp@hhué fl theeforula %W%‘g%é)?'b*e e \Agtgpﬁl'ﬁg dr%'&%hhﬁ@op(%&\@nds of

di chl or onet hane at tiro

th@dgrmalae(ml i) with i) amomgamc Isplutionfofdd@l. Typicad keadtion cmamlitions

oAb PGB b ohe e Gl e 1% BrRReiS 2

sd!NtﬁHrPéSﬁ/HQ)I fHgiokan Wh bibx@nsitidsepl € protecting group
t hroughout the transformati ons of schenme 3, then

renmove the protecting group. Met hods for deprotection

| t F

CBlpafyRdS Wit BByl B85 afibo b reBaéeE Bloarlag Bipotinas of

thé Foahalt MY) Wit ki b@-@r@ﬂﬁé@e’t\?ﬁﬁéﬁ@ﬁé% thd Wr&é\%eof a base
and PGM Wit z. For exa ere the hydroxy i1s

SL&ho@%trteéhyiamlrae @éﬁhmeﬂatlm@rphqinagr Eh@cﬁ-bmmoamto;)hemlses may

bé38H%ﬁ egcffrjbﬁf Egl’ﬂrﬁ]& 4141 séﬁt@e@ geﬁ‘n%'i:(/ ?)F‘]e&areé PSR Re parent

borane
aaditoph emcmmtdyalsmrfdyrd 1bﬁtﬁmhaﬁd§n‘> methadonedy wesly I&M‘dﬁ\irﬁ t¥Othose
I(§004/O 2372 PCT/1B2003/ 005683 15 the hy dro& ;
lesk BctheprisTypigaleanditiontsgompese J: eawivalkent oh dhe jasrigoalcohol
e y 0 |
OO T 13 SRAITS 0By lriothyalc, Taht "o Ul gt 2
brohoacktophdnonesiatd3e@cent re al pha to the norpholine 5
nitrogen is defined absolutely may be prepared
starting from honochi raI corrpounds of the formula ‘
[ hed
Cé%bbun%‘@ ﬁg?fﬁ%’g‘éém?@g H%a‘?éf{]‘o tha%tlﬁ{gﬁogrgﬁ s of the

formulehe(\b)wmthStlvytrldtnylellaatmaad tﬂ'm@thiﬁsuylthfla’@a CO/es) bhditions

of f
comprlse adgltion o% é - 18\" equnva?ents or% tnetrny)l(sdg;le t(c)n 1 equivalent of the

morpholinol (XV) in dichloromethane at -78°C followed by addition of 2
equivalents of trimethylsilyitriflate.

The skilled man will appreciate that due to one of X, Y or Z being a hydroxy
group, it will be necessary to protect the hydroxy group(s) with a suitable
protecting group throughout the transformations of scheme 3, then remove the
protecting group. Methods for deprotection of a phenol group depend on the
protecting group. For examples of protection/deprotection methodology see
“Protective groups in Organic synthesis”, TW Greene and PGM Wutz. For
example, where the hydroxy is protected as a methyl ether, deprotection
conditions comprise refluxing in 48% aqueous HBr for 1-24 hours, or by stirring

with borane tribromide in dichloromethane for 1-24 hours. Alternatively where
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di ast ereoi sonmers whi ch may be separated on an HPLC
columm. Typical 10 conditions conprise eluting through
w@2@hiosaizel QJ-H col unm with 100% MeOH nobi | BCPIEReE3/005683

Conpounds of general forrmulld (1) where one of A or B
isN R isH Ris Hor (CT-Co)alkyl and X, Y and Z
are as described herein, with the proviso that one 15
of X, Yor Zis NH, may be prepared accordi ng to

reacti on schenme 4. The schene is illust
the dyaronvalsdprHeriedvas @ hepzyiaikeR idanrelpclPh; “s%ﬁgj ity Gomprise
R PR el S pell it bR LkGef RFRGRYEH Sofodiers) )

xv V\D 2004/ 052372 PCT/1B2003/ 005683 16 O ORL A\ Br
Cqmp@];nqkﬁqgf il;rq Pg()%zulaz)g{), \q>v<r¥c|er| Xs\ﬁalrelgcen}((r\é' al'ﬁlhg%o tﬁe(?ngapholine
nitrogen is defined absolutely may be prepared starting from homochiral
compounds of the formula (XI), which may be commercially available or
obtained through methods readily available to the skilled man in the chemistry
literature. The resulting compounds of the formula (1) will contain a mixture of
diastereoisomers which may be separated on an HPLC column. Typical
conditions comprise eluting through a Chiralcel OJ-H column with 100% MeOH

mobile phase.

Compounds of general formula (l) where one of A orBis N, R"is H, R2 is H or

""""

of X, YorZis NH2, may be prepared accordlng to reaction scheme 4. The
scheme is illustrated where B is C-Y and where Y is NHy; the skilled artisan will

understand that the alternative compounds are equally practicable.

1

HO._ R
o X
j/ + HNT R
Br
(XVI) (XIV)

lxv



ACHOH | | RNAB z (XX) ix W 2004/052372
PCT/ 1 B2003/005683 17 NR2 ACHS OH | | RH AB 2N

WO 2004/052372z xviii N R2 R . Il HNAB 2 (1) zPCSUm0es/095683
5 Compounds of fornula (XViibl) nmay be prepared by
reacting conpounds of formula (XVI) with xv) am no
al cohols of formula (XIV) in the presence of a base
such as triethylam ne or 4-nethyl norpholine. Typical

conditions conprise | equival ent ofﬁhe i noajicohol
(XIV) with 1-3 equivalents of trieth ] 1
equi val ent of a d of fornmula (XVI) using

sol Vignt room 10 tenperatu o) bove.
Conpounds \of foBu (XVl) dre comrerciall ava | abl e.
a (I XX) may be prepared by reacting
focmula (XVII1) wth xvi)~an

}) forrled fromthe rom(@@\/lﬂs

pAY




formula (XVII). Suitable organonetallic reagents
i nclude Gignard 15 (organomagnesi um or organolithium
w0 e@gmm3s2 whi ch may be prepared from the bror¢TEB20§3/005683
hal ogen netal exchange. TypPfcal conditions conprise
addi ti on WO 2004/ 052372 PCT/ 1 B2003/ 005683 18 of
i sopropyl magensi um chloride to the bromde (XVI1) in
. an anhydrous ethereal solvent such as tetrahydrofuran
at roomtenperature (to performthg hal ogen netal
exchange reaction), followed by addition of the
nor phol i none (XVI11). The brom (XVIl) may be
prepared using the process as described in 5
W09932475. Morphol i nol (1XX) mayNbe rRYuced to di ol
(XX) by xvii) reaction with a fiydrijde reducing agent,
such as sodi um borohydri de in jan al{cohol solvent such
as methanol. 10 Conpo HYIOKXXI ) may be
prepared fromthe dloll(XX) by i ¥, deprotection.
Typi cal condltlonskg& 1.0 equival ents of
conpound (XX) and equi yal ent s ydr oxyl am ne
hydrochl ori de in ethanol at refluXx. 15 Conpounds of
formula (1) may be prepared by xviii) cyclisation of
conmpounds of forrmula (XXI) by treatnent with acid.
Typi cal conditions enploy congentrated sulfuric acid
and di chl oronet hane as sol ven &W"¥oon1tenperature or
above. Al of the above reactYons and the preparations
of novel starting materials using 20 in the preceding
nmet hods are conventional and appropfiate reagents and
reaction conditions for their perfqgrmnce or
preparation as well as procedure for isolating the
desired products will be well-knopwn tgothose skilled
inthe art wth reference to re precedents
and the Exanpl es and Preparati ns %ereto 25 The
conmpounds of the present ve ve utility as
sel ective D3 agoni sts
states. There are a nu
H,N"

e tr@at nelft of di sease
f conmpounds with activity

(1)

Z

Scheme 4

5 Compounds of formula (XVIII) may be prepared by reacting compounds of

10

15

formula (XVI) with xv) amino alcohols of formula (X1V) in the presence of a base

such as triethylamine or 4-methylmorpholine. Typical conditions comprise 1

equivalent of the aminoalcohol (XIV) with 1-3 equivalents of triethylamine and 1
equivalent of a compound of formula (XVI) using toluene as solvent at room

temperature or above. Compounds of formula (XVI1) are commercially available.

Compounds of formula (IXX) may be prepared by reacting a compound of
formula (XVIHl) with xvi) an organometallic reagent formed from the bromide of
formula  (XVIl). Suitable organometallic reagents include Grignard
(organomagnesium) or organolithium reagents, which may be prepared from

the bromide by halogen metal exchange. Typical conditions comprise addition
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as both D2 and D3 agoni sts; however the use of such

conpounds is associated wth a | arge nunber of side
w@tdoeoss71 ncl udi ng nausea, enesis, syncope, 30PCT/IB2003/005683

hypot ensi on and bradycardi 48 some of which are a cause

for serious concern. WO 2004/052372 PCT/1B2003/ 005683

19 It was previously held that the efficacy of the

prior art conpounds stemred fromthei r ability to

: us ethereal

o BRIyl 017 r RSl ot
soleat enth iasviettahgdrafuan dbsomndeawr@wr%étcbeerfogn[tbe halogen

a3l Sicreaiei as oRnaleW oL apAFOE ol € rEEPRPHAUIE ok, The

br@'rﬂ%c'%gﬂo J{“‘ Bgsedr%ﬁéie\de Wih@' thi t prp@eeunRds . described in

nmpou esent vention are useful in treating
weegsad7slysfunction, 10 femal e sexual dysfunction,

i ncl udi ng hypoactive sexual desire disorder, sexual
arousal disorder, orgasm c disorder and sexual pain

M ﬁeﬁrgﬁ é XOUPtnBy Beariduced 16l (XY bprviivepetioe methom hydride

uro ener at | on, psychiatric djsorder ression

recﬂmgg adept, ssish@s $QJ) waRephydideinan a@@%Pé%&V%ﬂt $ych as
%‘gr ki nson's patients, postmyocardial infarction

m si on, subsyndr orml synptomati c 15 depressi on,
depression in infertile wonmen, paediatric depression,
maj or depression, single epi sode ddgr ess

Cmmpuum@tOde}jﬁé&%l@%l) dRY P&hisearg <§rl9@%at?‘§eﬂpés@99nby 1x),

ost art 4] gl gp%ﬁah@ﬂsa&gn‘g,ﬁéwﬂy%fégsém}%hﬁy@ﬂE:@ﬁ‘ff)bund (XX)

arﬁ-ﬂ@ @QDN@R&rﬂs oShydﬂixyta‘mhed\ydrmbhlmdmirbetbhbbl abfeflux.
posttraumati c stress syndrome, avoidant personality
di sorder, 20 premature ejacul ation, eating disorders

Cérﬁg%u né]"%1 ¥ %llrﬁuI%eQ’ ARA BE Hrédaredi By xARY W@l@htloﬁ ke sdonypounds

dependenci es "(e. g. addictions to al cohol,
ofcfeeraulae(XXIhby dieatment mﬂ)sadml tBypicaliconditiens gmploy concentrated

benzodi ster he [

sl e and i bieseetab S s R M aer ] S g3 Boove.
pani c. di sorder, nenory disorders (e.qg. dementi a,
amestic dlsorders and age 25 related cognitive

Altlof tenabgvaReBctionBaarid thedirenae tiopg oyl % tartnggatedals using

Par ki nson' s |
lnpg}ek,mggﬂqi i0g, g}%}q{@? ?rg 5 ORERIRBE drid Ypr6friate reagents and
reaction conditions for their performance or preparation as well as procedures
for isolating the desired products will be well-known to those skilled in the art
with reference to literature precedents and the Examples and Preparations

hereto.

The compdunds of the present invention have utility as selective D3 agonists in
the treatment of disease states. There are a number of compounds with activity
as both D2 and D3 agonists; however the use of such compounds is associated
with a large number of side effects including nausea, emesis, syncope,

hypotension and bradycardia, some of which are a cause for serious concern.
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dyski nesi as), endocrine disorders (e.g.
hyper prol acti naem a), vasospasm (particularly in the

W@ eooelosali2 vascul at ure), cerebell ar ataxi a, PCT/IB2003/005683
gastrointestinal tract did®rders (involving changes
in nmotility and secretion), negative synptons of 30
schi zophreni a, prenenstrual syndrone, fibronyal gia
syndrone, stress incontinence, Tourette's syndrone,

It R/\Hs Eé\héd (P’th%ﬁl R QHEBb?tof'Tgbepndrnﬁﬂt(ﬁﬂﬁ G)Junds stemmed

|on peractiv I sorder
frahrtheircability dmyagmaisevmzaeweosrzazzagzmmaaownge@@sas a cause

0 he h che (associated with vascul ar
Ofﬁh§&'cglé?&?&s %W%bl lity, pathological crying,
sl eepi ng di sorder (cataplexy) and shock. Conpounds of

the present invention are particularly suitable for i
The eqiresentf eimsbetiors peavides d)&f glassi ool  Falestive edP3 | @90'1'3'[3

sf.unct i neur odegener
LG SHL S SUE TR B, TSRO, e ppucing e
sil @ eFREIOs RIchittd ithl undslsaive gl cahipbunds.i on,
particularly nmale erectile dysfunction. Male erectile

dysfunction (MED), 10 otherw se known as nul e

CEERBUIS P B A, K oA §otncion

fehdlé YerahPaysfufetiont lingladingr mwm‘hvé Ndedudbdesins aisorder, sexual
Devel opnent Panel on | npotence,

anpusal disorden «agasmic Q!fé"’@?"e@ﬁﬂe% frgaé? eQ'JFPTJ@B Wl erectile
d)%ﬁﬁ corr:b: gh&éﬁén%na' l neﬁifogf?g@ﬁeﬁdﬂoﬂ' m'psg@?@iﬁﬁf@t €disorders,

Irmpot entce) men 40 70 years
deéprdssivht (e.bi giWresﬁs:'ubresml nahbexsepathbdtsr démnsi’@n(mlﬁ’rankmsons |

[ 1999, J U 5-1 Th d '
pafleste, SOGHTYOGAIHE EAIIoR ARpESEIosh BHOSWEITRG | Symplomatic
déﬂr@gfl% t&‘&pl‘eggl'ow qHaH‘lf@Hﬂje t%h{erparptaﬁﬁfatn@f Héﬁress:on major

rease anxi ety and tension which
démgradsionp siagleeeplsmdeammmmel featardndeprrasion chig abuse

e SRt R e TRt 65 B AP B e gyncrome),
e
simpla phebias), posttraurmatic stress syndrorme, avoidant personality disorder,
premature ejaculation, eating disorders (e.g. anorexia nervosa and bulimia
nervosa), obesity, chemical dependencies (e.g. addictions to alcohol, cocaine,
heroin, phenobarbital, nicotine and benzodiazepines), cluster headache,
migraine, pain, Alzheimer's disease, obsessive-compulsive disorder, panic
disorder, memory disorders (e.g. dementia, amnestic disorders, and age-
related cognitive decline (ARCD)), Parkinson's diseases (e.g. dementia in
Parkinson’é disease, neuroleptic-induced  parkinsonism and tardive
dyskinesias), endocrine disorders (e.g. hyperprolactinaemia), vasospasm
(particularly in the cerebral vasculature), cerebellar ataxia, gastrointestinal tract
disorders (involving changes in motility and secretion), negative symptoms of
schizophrenia, premenstrual syndrome, fibromyalgia syndrome, stress
incontinence, Tourette’s syndrome, trichotillomania, kleptomania, male

impotence, attention deficit hyperactivity disorder (ADHD), chronic paroxysmal
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25 progress has been made in identifying the nmechani sm

of normal penile erection and the pathophysiol ogi es
wo@RooMBE237Peni | e erection is a haenpdynam c evePCTABROCIN05683

i s dependent upon the bal arg¢e of contraction and

rel axati on of the corpus cavernosal snooth nuscle and

30 vascul ature of the penis (Lerner et al 1993, J.

Ur ol ogy, 149, 1256-1255). Corpus cavernosal sm)oth
héﬂ%&‘?%ﬁa' %e%béehé %?éudr eli Qs VasBuds o‘?&fraef emf%gl lability,

muscle or in sSense CcOrpus caver

patbbkogital anyind, sleepingummdmcéwmeﬂﬁmmck
PCT/ 1 B2003/ 005683 21 cavernosal snooth nuscl e | eads
to an increased blood flow into the trabecular spaces

COMpolifds BFRHE pravetit nl‘i\?é?’rtloﬁaé’ré' pHHitL gﬁﬂi/ %9|t§5|83f8ﬁ treating female

agai nst the surrounding tunica and conpress t
sexual rdybsﬁ.lnxﬁlpns matti ereptileddysfenciiors sieuretegenérationn depression
alli%god tﬁr,[ess e which results in an erection (Nayl or,
gycryatnc ?ﬁ?rgﬂ:ﬁgy, 81, 424-431). The changes t hat
occur during the erectile process are conpl ex and
require a high degree of co-ordinated control
Theygempatgdsi thedirgsritdnventipncaie usefuhior males sexyal dysfynction,

PRCuRDS. AR B0 RPRRRN, ol o Bftettl oV SuBon s gvED),
otfiedwisatiedvy as ygla ehedtile disoederd isedefiridcag:nner vat i on
via activation of postsynaptic al adrenoceptors. MED

may be associated with an increase in the endogenous

tsggo‘g}r?% ('l;‘rﬁl@ltgftb Witk ﬁd?@r ?[{ﬁ ?gﬁfl fé:aﬁ?x?g{w%y\@é{%factory

cor ora SNDO

msdl sead/ parfbrmabtye NOlHCwreseersys @euakupmbnt Pagelbre Impotence,
- Nﬁq\é neurotransm ssion. There are a nunber of
oth NC neurotransnitters found in the penis,
ot her than NO, such as calcitonin gene rel ated peptide
(CGRP) and vasoactive intestinal peptide (VIP). The
It Meisnbeen aaStingatbdciﬂmt the qrpwalienbé eoff enectieddgsfungtiomi(ED) of all
relax ti.on' trlc de

Rdoridiels Pierate 4 Fﬂ@%@& hm@%).'ai?s/ym R 40 to 70
éeh*'%ld( At tidhet! rat@93n ARosk C&lasb' thd?: 7o6§g|e7rﬁéﬁ et b/ '1999 J.

t hought that Teducing corporal snooth l'e ton
UedlagWol6b phrddde The aratition hefs armglmﬁc@usnemtmmmmﬂnt on the
ql%i B we*oF l(he individual and their partner, often resulting in increased
anxiety and tension which leads to depression and low self-esteem. Whereas
two decades ago, MED was primarily considered to be a psychological disorder
(Benet et al 1994 Comp. Ther., 20: 669-673), it is now known that for the
majority of individuals there is an underlying organic cause. As a result, much
progress has been made in identifying the mechanism of normal penile erection

and the pathophysiologies of MED.

Penile erection is a haemodynamic event which is dependent upon the balance
of contraction and relaxation of the corpus cavernosal smooth muscle and
vasculature of the penis (Lerner et al 1993, J. Urology, 149, 1256-1255).
Corpus cavernosal smooth muscle is also referred to herein as corporal smooth

muscle or in the plural sense corpus cavernosa. Relaxation of the corpus
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arousal in the male, NOis released from neurones and

the endot helium and binds to and activates sol uble
wQ@oaapsare cycl ase (sGC) located in the snmoot hPCTIB003005683

cells and endothelium |eagding to an elevation in

intracel lular cyclic 25 guanosine 3',5' - nonophosphat e

(c@GW) levels. This rise in cGW leads to a

rel axati on of the corpus cavernosum due to a reduction

cab@rrfd%%l( LR %lk%ﬂ*?ie%d‘sﬂﬁ%ﬂé mc?é’é'é:é'ﬂq b 'i:lieﬁm% ﬁrgttggﬁﬁ]tiébecular

via unknown mnec O 1 nvolv

spkicegsef Ghactdorphis OtavePResa, blyusing tlemcttovakpand oagdlast the
2+ pHrrps and Ca2+- activated K+ channels)._30 Milt ié)l e t
SUFQUBAINda fURIFR candh £PRRFRE they Slipinin® el hi Thig ipfoduces a vas

el%\geﬁforn.akn rtﬁééﬁﬁgﬁrl?%éﬁee%iérwreéms R dh %kemﬁf(hﬁaﬁﬂwvgm%, J.

avi our . neurotransmtters are thought

Uiy, 832822-4833)/ | B2003/ 005683 22 to be serotonin,
nor epi nephrine, oxytocin, nitric oxide and dopam ne.
By m mcking the actions of one of these key

THEER MG BBt RUP dBfiNY Fhe ivddté ProceBy aRe cARpISK 8Ad require a
Dopamhe D3 receptors are expressed al nost excl usively

higim degree of adriordiaatedogontrad incliing the gednberahaad\aatiah nervous

t he rewar enot i onal and c i id r S
ssbinbeddnacPRR My MAIR 1996 B RIRa sy, 424400
Corpefalt Osiviodtt Ol Pukélet heompdttiodl i rhedwamdr by sympathetic

activity, the integrity of the nigrostriatal
natageanengicgnoepatinnaia astiva&pga:fdwgwnaaxtwfomadrﬁeoceptOFS- MED

di spl ay. of .cqpul.ator.y behavi gur . r
méy BB e ST LR HorpaRa i B1F endBRENRS afPof muscie tone of
the ORGBLE EcHATNbEIBY e HAMSViek EtHRY @RbESHs BY carpdray smsoth muscle
oxytoci nergi c neurons |located in the paraventricular

relaxatiens isf mediatedy pattiyalymnon-agienseginapronsehelinergic (NANC)

SRSl RS TR (P 1 M50, Wl Rifpamiters
foahtieini theDpenls] dthtr alsan IN®Y sadis|as chitohin gbde Hiated peptide
essence, an initiator of sexu‘%lr behavi our .

m .
(GRBY @%Iﬁséﬁﬂv%ﬁwémah poRlide dN1ipkovlRRsMAlY relaxing factor
redf6nSble® o TSR this relaxation. is nitric oxide (NO), which is

synthesised from L-arginine by nitric oxide synthase (NOS) (Taub et al 1993
Urology, 42, 698-704). It is thought that reducing corporal smooth muscle tone
may aid NO to induce relaxation of the corpus cavernosum. During sexual
arousal in the male, NO is released from neurones and the endothelium and
binds to and activates soluble guanylate cyclase (sGC) located in the smooth
muscle cells and endoielium, leading to an elevation in intracellular cyclic
guanosine 3',5'-monophosphate (cGMP) levels. This rise in cGMP leads to a
relaxation of the corpus cavernosum due to a reduction in the intracellular
calcium concentration ([Ca'])), via unknown mechanisms thought to involve
protein kinase G activation (possibly due to activation of Ca®" pumps and Ca*-
activated K channels).

Multiple potential sites have been identified within the central nervous system

for the modulation of sexual behaviour. The key neurotransmitters are thought
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formula (1) in the preparation of a nedicanment for the

treatnment or prevention of 20 erectile dysfunction.
weatmesm3s2 Wi th mld to noderate MED shoul d bene€T/AB2003095683

treatment with the conpoudds according to the present

I nvention, and patients with severe MED nmay al so

respond. However, early investigations suggest that

the responder 25 rate of patients with mld, noderate

. ater i t h_.a. . ti .

G Pl “olineE e b Rtatin, it RIRE i Hbamie. By
meencking thé&ERiotiohs dfeoherofsthikse eyt petifvtramemitierd sexualnfunction
the art, ssquJ Bui dance can be found in The Journal ?f_ X
M@Yobe Gfljusieq. Degaming D9 receptprs sye)expsgsseg pimost exclusively in
D ViR GRt! BRINS USRS rddidhs FIANGAEP T 'ABEFbWEY, RethbfHal and
groups shoul d enefi't omtreatment wth a selective
cOgnitigoprotesand. a PDESI (or ot her conbi nation set out

herei nafter). These patient groups, which are

descri bed in WD 2004/ 052372 PCT/ |1 B2003/ 005683 23 nore
VtHatt bel i1 63 Y. a iR 7HRs i

and c r?g mbe%%ﬁ% ? 93@%2@@ Qba;/ﬁq?%ar%gﬁicl ge e;lg A@Q.B%S@?ﬁieaco ntrol
of loematpe ackiwityuribeiioiegdity pkthe nigresiriataltdaeparaingrgic pathway is

na n bl j.shed o) -\\l.f e r s.foll : .
alBAREIER! for P iy of Yol MRy Webiafiouf! Roftayici. 8R specifi
toeeNURg B ctionaittislikegaRhEdoskrHie c¥hIGRGes Penaé drection by acting

dysfunction (I actogéni c) and sexual dysfunction
OR e PYYlegINEsgica NELIRIEAI loFaliedons | theyaparayanticuiary swelaus ©f the

' the.prese LV, ' LOM 0
fiRARERm S SiCoiieha R FREterl T Pasgifiptfis i ucleus
withia theegmnalt ¢ard”.dt nawnasphecastingt fhe significaat siteisnD8larml not as

PDE5 inhibitor _for the treatnent of erectile
PERYIGUShCtNosight. 192.5ui t abl e PDES i nhibitors are descri bed
herei n. The conpounds of the present invention are
useful in the treatment or prevention of female
IrsesaemicedPSfiarant indiat¢@Rexupbbéhavibdar | y FSAD. 15 In
accordance with the invention, FSD can be defined as
the difficulty or

Accordingly, the present invention provides for, the use of a compound of

formula (1) in the preparation of a medicament for the treatment or prevention of

erectile dysfunction.

Patients with mild to moderate MED should benefit from treatment with the
compounds according to the present invention, and patients with severe MED
may also respond. However, early investigations suggest that the responder
rate of patients with mild, moderate and severe MED may be greater with a
selective D3 agonist/PDE5 inhibitor combination. Mild, moderate and severe
MED will be terms known to the man skilled in the art, but guidance can be
found in The Journal of Urology, vol. 151, 54-61 (Jan 1994).

Early investigations suggest the below mentioned MED patient groups should
benefit from treatment with a selective D3 agonist and a PDESi (or other

combination set out hereinafter). These patient groups, which are described in
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inability of a woman to find satisfaction in sexual

expression. FSDis a collective termfor several
wael2wes51371 enal e sexual disorders (Lei blum S. RCT/{B20€83)05683

- Definition and classificasion of femal e sexual

di sorders. Int. J. 20 Inpotence Res., 10, S104-S106;

Berman, J.R, Berman, L. & Goldstein, I. (1999) -

Femal e sexual dysfunction: |ncidence, pathophysi ol ogy,

b ORSini thoas F18093nd Zhapter 3 of the

el 19 iR B G P PO 7oz hapter 3
bodk byi IcEatdleyvant KarSethia "Ereciie Rysfyngi@n-Current Investigation and

Masagarsant, paelshe G Wbsos-Wale: Bia o8 Fabw: PEvEBuepic.graanic,
vaBaN5PO! @R hoRighb! %@g@m@@u%ﬁeﬁ%ni& eari@iiduded sexual

evel'opment are” targeted to treat specific subtypes
dysfunESen (fotogemiciaand \sexwsl dysfuneticn selatad tqicayetasal factors,
The cateqgories of FSD are best defined by contrasting

paﬁ%ryov%@e&‘%g%%se& 30 nornal femal e sexual

€ bdeht MVBHESH didesgfrnthd eisk! ofna Sdhmpound of
Acr{;%cg@?ﬁthggﬁ%f(‘ﬁ on and clrggsli fication of fenal g p .
fomatad]), Gayor db) in thenpreparatiameba srdicaraent imgombination with a

PLie> STRros P Bt ol B B ool one It
mani f estations often include sexual thoughts either
when in the conéaany of an jnterested partner or when

Suitabts PBDEDINGibNers aredescritqdigein. Arousal is the

vascul ar response to sexual stinulation, an inportant
conponent of which is genital engorgenent and
THe cddorissundic rfathed presemtalinventiionc até orgefgl én othgattiesitment or
of the vagi na and increased ital ..
PrOeRIRI GFIRSEHE eyt ST er et £D). PARICHATYESABY
sexual tension that has cul m nated during arousal .
Hence, FSD occurs when a woman has an inadequate or
inuasedrdahestwitly theeswentien, FS&hycaof behdetingthasedhe difficulty or

inibURuAE HyNomeD; o UKL sanSHELPs Marediale PRoERRiEY " 8D s o
c@?eeti\?é"teghs%r?ﬁéve@r Gfiverse firagledseguaindisdeders! (Leiblam, S.R.

I'sorder ough the conpounds of the invention
(180B) + ripefinition han@edﬁsanflcat@po@fséemgl%esgmal disorders. Int. J.

rnotaba s, {8 SokRIT ARTH VB Rt X fcBhstein, 1.
(1999) - Female sexual dysfunction: Incidence, pathophysiology, evaluations
and treatment options. Urology, 54, 385-391.). The woman may have lack of
desire, difficulty with arousal or orgasm, pain with intercourse or a combination
of these problems. Several types of disease, medications, injuries or
psychological problems can cause FSD. Treatments in development are
targeted td treat specific subtypes of FSD, predominantly desire and arousal

disorders.

The categories of FSD are best defined by contrasting them to the phases of
normal female sexual response: desire, arousal and orgasm (Leiblum, S.R.
(1998) - Definition and classification of female sexual disorders. Int. J.

Impotence Res., 10, S104-S106). Desire or libido is the drive for sexual
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di stress and di sconfort associated with intercourse

and so treat other female 15 sexual disorders.
wop@aasi3ive sexual desire disorder is present PET/EB2003/005683

woman has no or little desi2be to be sexual, and has

no or few sexual thoughts or fantasies. This type of

FSD can be caused by | ow testosterone |evels, due

either to natural nenopause or 20 to surgical

nmenopaus

oREprga. TsiBpRaeYR g Raea d ify SokdffioudR SftierWen in the

c@ﬁﬁé‘ﬁ@'ofdéﬁ GhiRested SpEdnés of Na@e texposed oy oth&rdemim:t stimuli.
genital response to sexual stimulation. The

Aisabis ibacesgula resnanger el sl ex irpbrant & eigonent

of B £ 5100, 2Ryt it W00 Bbl e g Kiriatn,

elﬁﬁ%at*it% b ERSIesginArapdsiftreadied yatital sensdtonisrrsiivilyy Orgasm is
uced oestrogen at nenopause orﬁd‘éer chil db rth
therrelansei cafgeaxaa? ignsion, tha§hafé|CP"@§a lF""?ﬂe@EOé’sS ‘Wi t h
vascul ar conponents such as di abetes and
at heroscl erosis. O her causes result fromtreatnment
Hehéd, FSDI odcirs oshemnd | Wostaamhass anaimeidegpates suntpsatisfactory

resPOR® Iy peY 166 ibBys MRS USVBpiagasgusdl Or bl Fsp
cé;tggr& 8200389 gﬁéacﬁ;—é §§>¥t}%ﬂ| dé&\*endlgbﬁﬁrd geRudll air@hadlemsorder

areuni a and'vagi ni snus) is characterised by pai
orrg@snhd: idigpriiesnane sexualtpain diserdetsy Althauglhisibe QRIT\POUﬂdS of the

m&éﬁ%@%@ﬁ%&% é%{%ﬁagggéggﬁ# ?ot | aolfé;%?%'ﬁ{léﬁw Q85 9n female
%Ihf'é?aa?Sué’él dg%ér@%hy in Udflg B6 AohRYBalsd MrcWeemenaskqmated pain,

scussed hought™ to be an initiator of seXng\
distreasiang discotnfort [assoeiated Wlfbolﬁéﬁféi@k‘@@ aid 159 theat other fémale

| oque of the penis (Levin, RJ. (1991), Exp.
S@F‘fr%i. ‘%{ES@N nol ., 98, 61-69); the sane nmechani smt hat

provides provides an erectile response in the male

produces an increase in genital blood flow.in 10 t q%!fhd
prnacm/emsemairde&g@dbsmd@d i presant ipavempn has B @i, desire

tPEre ALE SANIES, of Fol 'sBREAR! thbLibHtsAtKahtsfdd.! Yhisvtype of FSD

can be caused by low testosterone levels, due either to natural menopause or
to surgical menopause. Other causes include illness, medications, fatigue,

depression and anxiety.

Female sexual arousal disorder (FSAD) is characterised by inadequate genital
response to sexual stimulation. The genitalia do not undergo the engorgement
that characterises normal sexual arousal. The vaginal walls are poorly
lubricated, so that intercourse is painful. Orgasms may be impeded. Arousal
disorder can be caused by reduced oestrogen at menopause or after childbirth
and during lactation, as well as by illnesses, with vascular components such as
diabetes and atherosclerosis. Other causes result from treatment with
diuretics, antihistamines, antidepressants e.g. selective serotonin re-uptake

inhibitors (SSRIs) or antihypertensive agents.
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Thus, in accordance with a preferred aspect of the
invention, there is provided use of a conpound of
wo cooriob7 1), (la) or (Ib) in the preparati on PET/EB2003/005683
medi cament 15 for the trea&bnment or prophyl axis of
femal e sexual dysfunction, nore particularly
hypoacti ve sexual desire disorder, sexual arousa
di sorder, orgasm c disorder and sexual pain
di sorder.,. Preferably the conpounds of fornula (I) .
Sexuel paief disorders Hindudes dyspareuniasand vagimanaus sisgharacterised

sexual arousal djsord ] [ f st :
iRt aeeries Bart P EESion hHa e baEATby, Aedications which
reMicd Risidation) dritonidtAasiBEpelvic imfamimatoryi disebse s inflammatory

arousal disorder. In a preferred enbodi nent the
boyiginesse wfurim@rvimest proplems$.a) and (1b) are 25 useful

in the treatment of a subject with fenmal e sexual

arousal disorder and concom tant hypoactive sexual
A4 Bﬁé\n@sg}/ shsdiesed TDS Bi thought toc benah Stitiatios taf ceexulbbahaviour.

(BDSM IV of the American Psychiatri Associ ati.on
Theetiitads iFaomsisienes talbead logyie g dbe Refiseya, R.J. (1991),

E ::rds)ﬁ:s Fz)org{o\égpap% %512-§§)2 tﬁgéﬁn%&qgﬁmghatzﬁro&gies provides

r'ecurrent’’ i nabi to attain or _
ar"Bidttii Fespirse indhp rmaleoprodiices lam imerasse imcgénital lood flow in

adequate |ubrication-swelling r onse of..sexual
the fomesnain a1 PREOHRBAR TR UPOM ES e asad SR dire are changes

- qi | onal difficulty....". 5 The
'"gW§%§§@&¥g§%U%%§b@§{sists of vasocongestion in the
pel vis, vaginal lubrication and expansi on and

Tt o daessacv B caBr Ao & Byt HhBA B rovcea

udd <§1f 4 EHH?GUn’ﬁ%@ohﬁul@ (0, a8l ¥r ?b?#ﬁih@ﬁre@ﬁi@iﬁin &fi $ Aledfdament
affecting pre-, peri- and post- 10 nmenopausal )

fohdimenineatmenpt ac prophylaxisphfgmalprsexuahdpsiinctien, more particularly

associ at ed i,th. copconitan ' . e
oS iegual dpare petap v 6L BRAER Yt Boggpic disorder
ant 988 t3lin Giderdéti. sorders. The primary consequences of

SAD are | ack of engorgenent/swelling, |ack of 15

| ubrication and | ack of pleasurable genital sensation.
P;g?gra%?f Qt'fln%"’wc}[)mpounds of formula (1) are useful in the treatment or

prophylaxis of sexual arousal disorder, orgasmic disorder, and hypoactive
sexual desire disorder, and most preferably in the treatment or prophylaxis of

sexual arousal disorder.

In a preferred embodiment the compounds of formula (I), (la) and (Ib) are
useful in the treatment of a subject with female sexual arousal disorder and

concomitant hypoactive sexual desire disorder.

The Diagnostic and Statistical Manual (DSM) IV of the American Psychiatric
Association defines Female Sexual Arousal Disorder (FSAD) as being:
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consequences of FSAD are reduced sexual desire, pain

during intercourse and difficulty in achieving an
W(mn(g]a@msnt has recently been hypot hesi sed t hapCT/B20€3/005683

is a vascular basis for at 2beast a 20 proportion of

patients with synptons of FSAD (Coldstein et al., Int.

J. Inmpot. Res., 10, S84-S90, 1998) W t h ani nal data

supporting this view (Park et al., Int. J. Inpot.

‘ ggqs‘é‘;alg nt3 or reﬁg(rgggﬁgb{@/ngq a5l Or toeﬁféhﬁélrﬂ&nﬂlhﬁimpleﬂon of

e genitalia devel op 25
the %Efi?&a/l%c@ﬁrty abbiziuéfeomtlb@amsweﬂmguresmmwo bepvual prpiggment.
mal e and femal e genital structures are éﬁé%HW%Cbﬁ ber
Thehdistoirbaness Myt eRBSAtAkRY disFRSS Of AECHETS the’
peni | e honol ogue and the | abi a honol ogues of the

scrotal sac...." (Levin, RJ. (1991), Exp. r] |
TheErsteasainees o dohse . o3WaBoagngestiendAn eghq elvis, vagina

Iubrga%g:sg(%nd Q@%@n\é?qlrﬁgqr? ysvg)ngrglpﬂ tﬁ%t 'feg(ﬁélhggnéé’rﬂtaha The
aist R e o e S e S, e compounds
of the present invention are advantageous by providing
FSRBsipors Bigmmdtrevgierhredeb 4 enisy EeepgaRer pgrt and post
me%ﬁ%%ﬁ (L?}g)\‘i?%'g%ﬁlt Iié;#e:rﬁ]ﬂtgggg’jw di-&‘bT)élwmgnr glérmassocnated

vagi nal ubricatio
witlyi @oridorsitantt iswsdeiat istich  BAcdepsgiony a@?rr%q’VE&?H[ﬂ gﬁ@@ses

and i ncreased se S|t|V|ty Hence, the present
dlabﬂ'&@érﬁ"idowoiﬂe@iﬁghgiégd Sto restore, or potentiate,

the normal sexual arousal response. 10 Thus, in

accordance with a preferred aspect_of the i nti.o
Thé mmﬁawscqmsequdades of &ESHD are@iﬁﬁkogngng,qrgpmqﬁ/f Ilr;b lack of

in the ti amremthe f&¥conda
iubflﬁ@ 'Qri e% %iﬂCkorOfprpé‘g%?ﬁg‘élg q%?"tgena r‘e:g%glcke)ﬁ‘ual ar ousal i
coﬁéeﬁ‘?fe‘f{n%és Brdmnalre regnédnseaidielesira, painming intgrgourse and
t organs consist of an internal 15 and external
difi'gJL[bhypn achieving an@igasiNgans are situated within the
pel vis and consist of ovaries, the uterine tubes,
uterus and the vagi na. The external

It has recently been hypothesised that there is a vascular basis for at least a
proportion of patients with symptoms of FSAD (Goldstein et al., Int. J. Impot.
Res., 10, $84-590,1998) with animal data supporting this view (Park et al., Int.
J. Impot. Res., 9, 27-37, 1997).

R.J. Levin teaches us that because "... male and female genitalia develop
embryolog/cally from the common tissue anlagen [that] male and female genital
structures are argued to be homologues of one another. Thus the clitoris is the
penile homologue and the labia homologues of the scrotal sac. . (Levin, R,
(1991), Exp. Clin. Endocrinol., 98, 61-69).

Drug candidates for treating FSAD, which are under investigation for efficacy,
are primarily erectile dysfunction therapies that promote circulation to male

genitalia. .
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organs are superficial to the urogenital diaphragm and
bel ow the pelvic arch. They conprise the nons pubis,

w0 b@4los337a naj ora and minora pudendi, the cliPOT/iBR003/005683
the vestibule, the bulb of 2the vestibule, and the
greater vestibular 20 glands" (Gay's Anatony, C. D.
Clenmente, 13th Anerican Edition). The conpounds of the
invention find application in the foll ow ng sub-
popul ati ons of patients with FSD: the young, the
el derly, pre-nmenopausal, peri- 25 nenopausal,

The stompourmsl 94| theopessent tilventioni are @dvaotagaous by providing a

weShh Bk PRt Besd BALRAE Blo® FoHGpbEhreasec
g%{n’iﬁdl)bl f8W888iny ® vegésiﬁsll, @ftofaltand: RIbBIRssTEEAener This will

erosclerotic di'seas hyperchol esterol em a, )
resufjairetineressedi waginal dokticssionhyize rmlasmaotranggdation, increased

2004/ 052372 PCT/ | B2003/ 005683 .. 28 i.afio
vaRA GBIAIARERoan (BGrAR DRy spaf ' °PeRtE, the present
inveh @YY PREAGES hGmelHs! &h fadtorer oF Woléntis, i@ ndimal sexual arousal
Neur ogeni ¢ etiol ogi es such as spinal cord injuries or

resiposases of the central nervous system i ncl uding
mul tiple sclerosis, diabetes, 5 Parkinsonism
cerebrovascul ar acci dents, peripheral neuropathies,

ThugURBadord&fbeCaith e prdferrad ragpevt of the) invention, there is provided
Hor nonal / endocri ne eti ol ogi es such as dysfunctiPn of ,.

use ef apPFRAVdeH for @U{QJ(Q:&%\)P@ W;H&'FheaRrieQ,ar%ﬁ'on of a medicament

fIASE WaskhaR: & gpfogﬁyfé‘k%r 6@‘3mql@'¥§f<&ﬁl Hrb@galUisdrder.
pancreas, surgic of nedical castration, androgen 10
deficiency, high circulating |levels of prolactin e.g.

Bg%g%ra%qglﬁgﬁélwgg}q%ﬂé] %?I“F%g%ﬁaggq?@agﬁ]e&aﬁéteof an internal
aﬁ&y&figﬁﬁﬂ“g?rogf).' gt 'ir?cérr?él‘c&tgéﬁs dedar egsaten. wiBresé elvis and

compul sive sorder, anxiefy di sorder, postnatal

coegiste o i avariBapyth@! utesing tipesi analus apdathe vepid.ohg external
oifgsngﬁara g@éﬁéﬁ% thé nu)(ric)SéXital ’E?éﬂ)ﬁr%bmdia%&%&low the pelvic arch.
They comprise the mons pubis, the labia majora and minora pudendi, the
clitoris, the vestibule, the bulb of the vestibule, and the greater vestibular

glands” (Gray’s Anatomy, C.D. Clemente, 13" American Edition).

The compounds of the invention find application in the following sub-
populations of patients with FSD: the young, the elderly, pre-menopausal, peri-
menopausal, post-menopausal women with or without hormone replacement

therapy.

The compounds of the invention find application in patients with FSD arising
from:-
i) Vasculogenic etiologies e.g. cardiovascular or atherosclerotic diseases,

hypercholesterolemia, cigarette smoking, diabetes, hypertension,
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attitudes, sexual phobias, religious inhibition or a

traumati c past experiences. v) Drug-induced sexual
walyakosast: on resulting fromtherapy w th sel eceCwEB2003/005683

serotonin reuptake inhibit@s (SSR s) and ot her

anti depressant therapies 20 (tricyclics and major

tranquillizers), anti-hypertensive therapies,

synpat hol ytic drugs, chronic oral contraceptive pill

h .. Th N ion. .
21 <A 4iipR 31, REBOR diane TSLMAlEpITIUS! o, nggiienypogastri
Pﬁp@gggﬁggpvés%g%qts%%nqr e expressed al nost excl usively

mbi ¢ area"of the brain, regions involved in
i) r endNairogenmit i eticddgies dsunhgast $pivalpecorte ifedes ocrdisaages of the

CRTE et SeVer ! 335058 USSP SREYS, hpets.

ar eqpgrrindoAidhi, dejiresRABEcEhf eaksidehts30 pégiphpraln msuropathies,
be bl ocked by sul pride (D2/ D3 antagoni st) when

i nj éaueol poradicalipaldc sudaibens (area rich in D3) but
. \NOt  caudat e- pyt amen (ar i.ch j dqpam ;
I")r eccg'gqrm%a?/ eﬁﬁ"%'b%t [ %ﬁ&%gktsl degplifr& stga%t e g@?%tlov\r}er emc the

0bs gy pethabmrIoii BRaBAT/ HE0@ QNSfifdtioAd of the ovaries,
preclinical nodels of depression and in patien

tr eatystungtion ok the pansraas, surgicap pefraedical caatstﬁﬁ%re,_ androgen
T ilabl e inf i o
s YA S e GcRUOBE bl 5, FpeRielatinemia

sel epftireg Dihargpepsel apmmasiuse repardearent failunew diygss  and

of antidepressant drugs. Since antidepressants are 5
knoiyPodhsgidisect i ve i n ot her psychiatric disorders,

ivP3 3egp t §&breSioh0. bb&&si mpulsive
N)ggychl at@bgn%?;&égé .§T#§%pr€sge§§6i nv'gnf i on prsc|)\</ei d%% P )
f or diserdescamiiely disdrler pestnstahdeprassion{’Baky Blues”, emotional
preparation of a medicament for the treatpment o .
Gep b IQRtarR) ISuiFnparpIRanaR opKiBa she o FiBRaft, gypfunctional
sai iR REONsStudt* BhBblas? Fé(llj%iﬁdsoﬁﬁhibﬂ%er&y @l tré¥matic past
receptor expressed as an EC50, |ower than 1000nM
nor eexpeagfescadbl y | ower t han 100nM
V) Drug-induced sexual dysfunction resulting from therapy with selective
serotonin reuptake inhibitorz {(3SRis) and other antidepressant therapies
(tricyclics and major tranquillizers), anti-hypertensive therapies, sympatholytic

drugs, chronic oral contraceptive pill therapy.

The Compounds of the present invention are also useful in the treatment of

depression.

Dopamine~D3 receptors are expressed almost exclusively in the limbic area of
the brain, regions involved in reward, emotional and cognitive processes.
Chronic treatment with several classes of antidepressants are known to
increase the expression of D3 in the limbic area, and antidepressant effects of
desipramine can be blocked by sulpride (D2/D3 antagonist) when injected to
nucleus accumbens (area rich in D3) but not caudate-putamen (area rich in

dopamine D2 receptors). In addition, antidepressant effects were observed
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yet nore preferably |ower than 50nhM nost preferably

lower than | OGbM 15 Preferably said D3 agoni st has a
W@ eleosi3vi ty for D3 over D2, wherein said dopRoi/mo033005683

receptor agonist is at |eagp about 15-tines,

preferably at |east about 27-tinmes, nore preferably

at | east about 30-tines, nost preferably at |east

about 100-tinmes nore functionally selective for a

iR Mods GfRPBlsRsior o GAS BRatid B 1HERARAe, a D3
préferring d@mnmstsl Thei avaihder infamations suggep’tsestbaer3 nreceptors

m‘ifﬁ%ée (ﬂﬁ‘ -8 I ggﬁt‘{ir% 'tyg%fﬁpg%ﬁgg%a@cgf ar@é Sregﬁptor agonists
re@%géﬁﬁsd v rbléé?sf %?téﬂtﬁieg‘?é&%nt @u?@ecﬂlﬁéé | ghtidepressants are

ressi on, major epr essl| on Si ngl e epl sode
kndeprtedss eﬁecm\@cmrotbat psybivatds sisondershiD3dagonists wewlddwmye the

um d ression and grunpy old man
pog?fﬁlﬂ?i tgtg‘iéfg{"ﬁ‘ﬁcz 'ae% ety di sorder, phobias (e.g.
agoraphobla soci al phobia and sinple phobias)

posttraumatic stress syndrome, avoidant éoersonal ity
Thei peasatt, inventiaiy pm\s@eas:lé@rsthae uge eharsxlpalivp D?eﬁ@@@hst in the

pr%@%&%h OLE?I %t rﬂ%ﬁl\é‘ﬁﬁf%ﬁ afﬁc ¥ atn‘ﬁ%ﬁfno‘? %erg)qsgﬁgﬁ &Hd BSychiatric

cocal ne
diggaaebar bi tal , nicotine and benzodlazeplnes)
Al zhei ner' s di sease, obsessive-conpul sive disorder
pani ¢ di sorder, nenory WD 2004/ 052372

Prggéb?%%? OB§6%§on§P kB 95" I 189 3%}5 ea%tec?e' receptor

ammes sord age-re
expARiSRd) as BarkCH6,dower tharetBRANNl crgre pesferably Iower than 100nM

- Par ki nso di seas rol eptic-in onj sm
vk P e gl 2l ORER AT ciaBL preferine G 1osh ABAg.
hyper prol acti naem a), vasospasm (particularly in the

cerebral vascul ature), 5 cerebellar ataxia, negative
Preferpbhynsainf [B:tagmpﬂhrhaem @ sstecksity ifac & iovencl@?, wherein said

I T W TN o

absdUft OB -BinRA, %M%Fef@%’ﬂlﬁ r:ANbast QBBE! 80aimes, aFﬁds*t tpfeferablv at
pat hol ogi cal crying, sleeping disorder (cataplexy) and -

legstoaiout] 000-timespmore furctionaiy dickestive fona dpopawine D3 receptor
i nventi odww%ow des for éhe u§e of a
as compare a dopamine D2 recepto

Suitable conditions include depression (e.g. depression in cancer patients,
depression in Parkinson's patients, postmyocardial infarction depression,
subsyndromal symptoraatic depression, depression in infertile women,
paediatric depression, major depression, single episode depression, recurrent
depression,‘ child abuse induced depression, post partum depression and
grumpy old man syndrome), generalized anxiety disorder, phobias (e.g.
agoraphobia, social phobia and simple phobias), posttraumatic stress
syndrome, avoidant personality disorder, eating disorders (e.g. anorexia
nervosa and bulimia nervosa), obesity, chemical dependencies (e.g. addictions
to alcohol, cocaine, heroin, phenobarbital, nicotine and benzodiazepines),

Aizheimer's disease, obsessive-compulsive disorder, panic disorder, memory
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conpound of forrmula (1), (la) and (Ib) in the

preparation of a nmedicanent for the treatnent of
waleassion or psychiatric di sorders. Suitabl ePCT/IB2003/005683

depressive conditions and g8ychiatric disorders are

descri bed above. 15 The conpounds of the present

invention also have utility in the treatnent of

neur odegener ation; sources of neurodegeneration

disordens!¢e oe dephentia) anifdstietistttde M, dndnad@-sslatlissghitiye decline
neur odegener ati on of the visual pathmay such. as by a

(ARCBNe Harkingon'ss diseasest Hay stpmentiat imaPapgasan's ~ disease,
né\ﬁ‘é@a’r@ﬂﬂé@&e@ ﬁﬁrlﬁr’réog"gsrﬁ%nld%?drgﬁ @fylsﬁmeér‘észeérﬁgcﬁﬁe disorders

0XYyg
(et hyper;brrdacrtrnaéma) dﬁaecbp’aénh @pmuealemry ih tive GEreb’ral vasculature)
%Pgﬁ des for the use of a selective agonist in the

raBlastia.onegatine] sy sph@ophm%ﬁve%r incontinence,
TOSEHRLC ICRRRbIRD- fri«hBr.ﬁérﬁéﬁ@' yDgl%P%rPéni%gonb&Entlon deficit

exhibit a functl onal potency at eceptor expressed
hmeractr\mSQilscbrdeer A[DidB) lebeorit paroxypmel ehabiigrahimpeemotional

IS il St e S Sl B ™

agoni st has a seI ectivity for D3 over D2, vvherer n said
dopami ne D3 receptor agonist is at |east about
lnla-pnef@sed mmbedratﬂry the Ipeemnt inentiore provigdes , forrdhe use of a

5Bk R doBhuiarlty (00 (B b aiE buaPRaich' G § fStibaflont for

th&QRedtindps ofeleprdseisi d)%%khlétﬁ@b%@frde/@ for a dopam ne
D3 receptor as conpared with a dopam ne D2 receptor

In a preferred enbodi nent, the D3 agonist is a

Sl?l gré’g |\éé3|5§]'r'r'égrﬁor(% hnd %ggémér ric drgss,érljep% aldd84diBdd Bbove.

reat rngrsexua unct ron
depreSS|on neur odegenerati on and psychiatric
di sorders, the conpounds of the present  jnvention are

The gempaundseotiie paesatidnyentionmateechavs ufility i Higajreatment of
neUtBHEGLAGRTion10 sources of neurodegeneration include  neurotoxin

poisoning; vision loss caused by neurodegeneration of the visual pathway, such
as by a stroke in the visual pathway eg in retina, optic nerve and/or occipital
lobe; epileptic seizures; and from impairment of glucose and/or oxygen supply

to the brain.

Accordingly the present invention provides for the use of a selective D3 agonist

in the preparation of a medicament for the treatment of neurodegeneration.

Preferably. said D3 agonist exhibit a functional potency at D3 receptor
expressed as an EC50, lower than 1000nM, more preferably lower than 100nM,

yet more preferably lower than 50nM, most preferably lower than 10nM.

Preferably said D3 agonist has a selectivity for D3 over D2, wherein said
dopamine D3 receptor agonist is at least about 15-times, preferably at least

about 27-times, more preferably at least about 30-times, most preferably at
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Accordi ngly, the present invention provides for the

use of conpounds of formula (1), (la) or (Ib) in the
w@e@pasar: on of a nmedi canent for the treat nentPOf/1B2003/005683

hypertensi on, premature ej d&tul ati on, obesity, cluster

headache, m graine, pain, endocrine disorders (e.g.

hyper prol acti naem a), vasospasm (particularly in the

15 cerebral vascul ature), cerebellar ataxia,

le83S AhQUItM GG nidr@ Glinsiohali( Yetectivenfop lav Hogamian @3S receptor
In nmotility and secretion), prenenstrual syndrone,

a$ compated with asyeprvine D2 reespion ncont i nence,
trichotillomania and chronic paroxysnmal hem crania,
headache (associated with vascul ar disorders). 20

InRB pEFeAEN B odndnt ABBAY3 Gooartiea cmpdur(dopfortula (1), (1a) or
Phar macol ogy 272 (1995) R1-R3) discloses an assay for

(lledet er mi ni ng t he binding capability of a conpound at D3
and/ or D2 dopanmine receptors and thus the binding
selectivity of such conmpounds. This assay is, 25

Int hagditiier @b n thefrerrord o fasatingdi Bekoal adysfynctiddl, DAlepression,
AGONI ST FUNCTI ONAL ASSAY, A sui abl? assay for

nelgodegeneragon uard iRsyahialia Hisosesrsyithy GOMROYNGR, of ihe Rresent

f oY WP SRPIR 60 PRE sl AR Tal eigtons
Conmpounds are eval uated as agoni sts or antagoni sts at
the dopanine D2 and. D3, receptors [, ooki n t cANVP
AP%QFQ!"JYM“‘&? Bgeanty iyeoien CB'I%V!C{qsnEXr é&%r%%%iﬁg cppwounds  of
e hunan ke to
foRil { I%@Aﬁr Béw'é %Egépsaraﬁcﬁ'? BE&L medlcameént for the treatment of

ER) I nhi bi tion Via Dopam ne D3 )
hyReerteptstors prenfeduskejpcalativh nobesityd clustsryheadachey anigeaine, pain,

RN BRI 1D dPReseRacP Rt E /TS 0s sy (Baridiarly in the
céreBralt afisRBIdtHey e csEbbildr ataxia, gastrointestinal tract disorders

(involving changes in motility and secretion), premenstrual syndrome,

fibromyalgia syndrome, stress incontinence, ftrichotillomania and chronic

paroxysmal hemicrania, headache (associated with vascular disorders).

D3/D2 AGONIST BIND ASSAY

Gonazalez et al (Eup. J Pharmacology 272 (1995) R1-R3) discloses an assay
for determining the binding capability of a compound at D3 and/or D2 dopamine
receptors and thus the binding selectivity of such compounds. This assay is,

thus, herein referred to as a binding assay.

D3/D2 AGONIST FUNCTIONAL ASSAY

A suitable assay for determining functionally the activity of a compound at D3

and/or D2 dopamine receptors is detailed hereinbelow.
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10% di al yzed FBS (Sigma F0392) 15 hD3CHO ( Chi nese
hanmster Ovary) cells expressing the human Dopam ne D3

WO e@e53r2 wer e generated in house. These cel | SPEF/E2003/005683
deficient in the dihydrof@kate reductase gene. Media
is made up fresh every week as below, and filtered
through a 0.22pM 20 filter before use. Media is
stored at 4C and warnmed to 37C prior to addition to

the cells. Cel ' iati ' : i
Cigeits 3 STabatddanaedhish oRRhtidopbes SEhe dofafifie D2 and
DY %%%oﬂé nby Q6okiRgLEHBMeelevels 25 an@HAC niangt é3HOocell-line
hD3 cell's). Phosphate Buffered Saljne (PBS):
exp@asing thqoanandi3 30@%(%@9?257@3%#‘{%&003/ 005683
33 Trypan Blue: (Sigma T8154) Forskolin (Cal bi ochem
344273) 5 Dissolved to a concentration of 20mMin
EXPERIMERT MaPROCEDWIRESt ock is stored at  +4C). 4x
assay stock of 40Mis made by carrying out a 500-fold
dilution in PBS buffer. 25] of the 40M stock is added
it W13/ 0 88! of poekdiimStindiateal Adenylate
'”Q@éﬁ‘g’y é@)ﬁcgﬁééyp%nbgﬁégﬁ TestO'f compounds 10 . y
CydilssoAgtvity n 100% DMSO to yield a stock concentration
of 10mM  Pram pexol e Standard Di ssol ved in 100% DVSO
to yield a stock concentration of 10nmM 15 Cycl ase
i con Fl ashpl ate Assay (NEN SMP004B) Supplied by
MéZFkR:{ﬁLEI mer Life Sciences, Inc [1251]-cyclic
Adenosi ne Monophosphate (cAMP) (NEX 130) Supplied by

CeFtir:Llﬁ!tunré%e |2\: Li fe Sciences, Inc 20 Specific Equi pnent

hD3;CHO Medium

DMEM, high glucose (Sigma D5671)
2mM L-Glutamine (Sigma G7513)
10% dialyzed FBS (Sigma F0392)

hD3;CHO (Chinese hamster Ovary) cells expressing the human Dopamine D3
receptor were generated in house. These cells are deficient in the

dihydrofolate reductase gene.

Media is made up fresh every week as below, and filtered through a 0.22uM
filter before use. Media is stored at 4°C and warmed to 37°C prior to addition

to the cells.

Cell Dissociation Solution (CDS): (Sigma C-5914)
5ml used to harvest cells from 225cm? flask (37°C 5 min for hD2LGH4C1 celis
and 10 minutes for hD3CHO celis).

Phosphate Buffered Saline (PBS): (Gibco. 14040-091)
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Westbart Mcrotitre Plate Shaker/Incubator Packard

Topcount NXT (ECADA conpati bl e programme) Tecan
W@R008/53725 Labsystens Miulti-drop DW PROTOCOL AEBSIB28K3/005683

COVPOUND ACTIVITY WTH hD3GHO CELLS Conpound

Dilutions 30 WO 2004/ 052372 PCT/ |1 B2003/ 005683 34 -

Pram pexol e is included as a reference standard. A

10-point, sem-log curve is generated every 4 plates.

Conpound results are nornmalised to the mninum (OnM

pram pexol e) and maxi mum ( 100nM pr am pexol e)

THDICBRRS (S/JRa di8ag4py the cells. Al test conpounds
may al so be 5 tested via a 10- p0| nt (sem -log) curve.

Test conmpounds are dissolved in' 100% DMSO to yield a
fd 10mM These are further
F‘aﬁﬁ?&?ﬁ'é‘d&?ﬂg bﬁbﬁi&‘@ﬁg 1 mM via a 10-fold dilution
D(sée%& tbhe chhestitraapnaof ZDIPﬁMemtd’sﬂlieanateq U(Tlhlﬂi stoekds stdred at
will give a top concentration of 1

+43Kb)m4fxea$8aiy stoclgiof ADph ds Madeoby.EUsHG @utg av%O%fold dilution in

PERSHRL AbECN Ok o AR AT REXA!E d findlldcdhl dolutthb B 100,
y.g@@m@ﬁégg@geanw@gﬂ@m sqare carried out in

ng a sultable Tecan Genesis Protocol,
ngpabir@cnjn(wrf orm ng seri aI dilutions at 15 a fold
of 159 (sem - |

uni.t),. N GEN 10L
Disoliedl N0 bSO B Sa SR56FON5 BBR oL TP
m croplate. 240 L of 0.4% DI\/SO’PBS Is added to this
to give a 25-fold dilution 20 (0.04nmV). 20 L of the
PBaipdtolel Standards transferred to the wells of colum

Dfssonact intia0% Bm&c'ts yie Oé VRS ERRK orddAf o Y 1 Bfnd

Cyclase Activation Flashplate Assay (NEN SMP004B)
Supplied by Perkin-Elmer Life Sciences, Inc

['*®1]-cyclic Adenosine Monophosphate (cAMP) (NEX 130)
Supplied by Perkin-Elmer Life Sciences, Inc
Specific Equipment

Westbart Microtitre Plate Shaker/Incubator
Packard Topcount NXT (ECADA compatible programme)

Tecan Genesis
Labsystems Multi-drop DW

PROTOCOL TESTING COMPOUND ACTIVITY WITH hD;CHO CELLS

Compound Dilutions
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fold dilution to achieve a 4 x top assay concentration
(0.004mMV). Serial dilutions are perforned

w@ 20018%3fnl d) to achieve a sem -1og dilution BEF/IB2903/005683

25 4M 1.27M 400nM 127nM3440nM 13nM 4nM 1.27nM
0.4nM 0.1 nM 25 L (in duplicate) of the serial
dilutions are transferred to colums 2-11 of the
Fl ashpl ate (See Appendi x). Since the final assay

‘t’,-g': %gg@%jfﬁxl Olﬁ] mé@&iiﬁga%é%s S@l{(ﬁﬁﬁo a‘}g{%{%aﬁxﬁ‘gﬂny semi-log
gc‘?'ﬁlyg’fgﬁé?%%% té’@e@er‘}%w?ﬂa\f&.zwﬁﬁm Zesults are normalised to

83 35 ni mum control (low control) .:
25L tife 40NDNBGI RBSM( peahiplexple) sardi daaximuimt HOONBA | RS xole)

V\Cgl :réséoi\%lfeg‘,rggb?r}ﬁlecif[&zgﬂ%Zzgﬂ?;? lé\“%sﬁad)@ﬁhnéénuﬁ%h% also be

(hi ghsie@nid 9'1)0-?oiih@(§\4nﬁlflégj Qeyel e is diluted in PBS

via b a 250-fold dilution (10L + 2490L PBS

to ,
gendiest ecamiopndsi pex odissolvadMnpr Ei%eRIVI8d stor iglfep stock

diluted via.a 100-f diluti ' 9 o

O | St 80 b3y SRS 1
congaNkr fbireld @futiohe(19berdas dinal agsap xohegntraton. reduired, e.g.
400nM pram pexole is added to the follow ng wells of

t he 1Rhldskitl i give attop goatentigomei i) ani pexol e final ;

lum 1 wells A-D and col yan,12- well s Ex .
? gr iﬁ‘r}gmnm%lgslgdggag{\}gggﬁ l"@gc/q i%l@_%g:ﬁpvglp%%e%ﬁcehtratlon of
Fl asfaphit € PragiexddENaREa0/Bher k6 0 AmMeiact0®#ADMSO via a

t he Materi al s section, forskolin is dissolved in
di stid0-foid ddion. t o achi eve a stock concentrati on of

20 his.s further diluted to.4 4X 43 ;
condunterdibipnsandadslens A afrigd it 3 d¥FOMSOPBS using 2
al I“suieble THEAN G ehd¥id PiotééPeartiblé ©f performirg serial dilutions at
concentration of 10M Plates are 20 then seal ed and

i ncubfle of 3t1507(Senmi-lag WBK)-bart i ncubator while cells

are

TECAN GENESIS DILUTIONS

e 10pL of the test compounds are added to column 1 of a microplate. 240
ul of 0.4% DMSO/PBS is added to this to give a 25-fold dilution
(0.04mM). 20 uL of the 0.04mM dilution is transferred to the wells of
column 2 where 180pL of 0.4% DMSO/PBS is added, giving a further 10-
fold dilution to achieve a 4 x top assay concentration (0.004mM).

« Serial dilutions are performed (3.159-fold) to achieve a semi-log dilution
series:
4pM, 1.27uM, 400nM, 127nM, 40nM, 13nM, 4nM, 1.27nM, 0.4nM, 0.1nM

e 25 pL (in duplicate) of the serial dilutions are transferred to columns 2-11
of the Flashplate (See Appendix). Since the final assay volume is 100pL,
the final assay concentrations will be:
1000uM, 317nM, 100nM, 32nM, 10nM, 3.2nM, 1nM, 0.3nM, 0.1nM,
0.03nM
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harvested. Cells are harvested from fl asks, which are
between 70% - 80% confluent. It 1is essential that all

weorpossnt s added to the cells are warned to 3FCI/TER06A005683

of CDS is added per T225 fBask and i ncubated at 37C
for 5 mnutes before 25 being neutralised with 5nL
PBS. The cells are then centrifuged at 160g (1000rpm
for 5 mnutes. The resultant supernatant is discarded

(i B! (od GRIRLY 2l OGBS PERS toBlde) s added
cel kg ,@T&mawir@ﬂwbns {&simei sRens EdHiaridcalimne Welisk-D). Cells

t he ashpl ate. WD 2004/ 052372 PCT/1B2003/ 005683 36
Pl atrferskotiniaiereddeddateri ncubat ed at 37C on a shaki ng

Rt S S 0 15457 BEA o EATE e v
CAME: 26?%—8;5@ rﬁﬁﬁ&ﬁ&ﬂ@l{ﬂ_ hus g, PPBSYteigeheratel 40,69 @amipexole.

re-sea Incubated in the dark for 3 hours to .
al | agu6 pearnipetioleunisbefuviaen dietednt viac AP 18Atfolsbddilution  in

(coating the wells 1251 ] -cANP . tracer and cgll
CAVP. A% DNS OB o Bk ceabsiie phieled 16 SRt 00t U assay
usi ng_a suit abl A A r ;
75) CopCrabeie YRR RRRBRIP R Aol BRI 40U Bfipexcle
a”p,‘i’s.:sl!ég&dédotf@ Itthfdeiﬁg ogelrs asfd thed |OI HWshplahelt’_co) yield 100nM
equilibrate for m nutes as trappe as [
oy peamir TaAbsalimt d walmAdd ARg cgan a2 wal B Cells +
expl T be placed at m nus 20C for 2
m nlﬁﬁ%i“’ls%gg‘%(éaﬁﬁgﬁtﬁs Thaw anpoul es qui ckly and
conpletely at 37C in a water bath. Transfer cell
suspension to a 75cnR flask containing 10nL grow h
media and 20 incubate for 24h at 37C, 5% CO2. After
o N%Mpooa pved and

ENTOVE DIVBOD) . . After

. A== Sttt = =19 s .
24h, if approaching confluency, cells are transferred

to a 225cn? flask. |f not, the cell L e e
As described in the Materials section, forsLol?n is dissolved in distilled water

to achieve a stock concentration of 20mM. This is further diluted to 40pM
(4x assay ;;oncentration) using PBS. 25ul of 40uM stock is added to all
wells using a Multi-drop, giving a final concentration of 10uM. Plates are
then sealed and incubated at 37°C in a Westbart incubator while cells are
harvested.

Cells are harvested from flasks, which are between 70% - 80% confluent. it
is essential that all components added to the cells are warmed to 37°C. 5 mL
of CDS is added per T225 flask and incubated at 37°C for 5 minutes before
being neutralised with 5mL PBS. The cells are then centrifuged at 160g
(1000rpm) for 5 minutes. The resultant supernatant is discarded and cells
are re-suspended in Stimulation Buffer (warmed to 37°C), to achieve 5 x 10°
cells/ml.  50ul of cell suspension is then dispensed into all wells of the

Flashplate.
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are mai ntained until they are 70% 80% confluent. 25

Cell harvesting and splitting Cells are split on a
wao-riodag23rn provi de cells for assays on Monday BETIB2003/005683

Tuesday. Cells required fé6 the remai nder of the week

are split on a Monday. WD 2004/ 052372

PCT/ 1 B2003/ 005683 37 It is essential not to allow the

hD3CHO cel I s grow beyond 80% confl uence, or to create

Pl b Ao B TR S8 i

t | aepihatan ivith oD R o8 Detesice Mis imal wells
Jﬁ%tﬁ&é s]}%b,téngpp IE IF]ﬁt;rbos Evélr conponent added
t

] t1qu?§|\g:mthn|mdtemmwuﬁferm§r(pla or;el use. Ceél

, harves owt h nedia is rorig a o, allow
fglat@ i maé@%? ﬁm qﬁﬁ;n( K}%iﬁ ﬁtfgrgéigﬁ[%] cAMP
C%ﬁm&m e{&veg t' dntBbARRC LAY, Rikting

I'n Tncubator 15 °for approx.
Mragéresnd céIILﬂ@k@\MPven a sharp tap to disl odge any

remai ni ng ceIIsfromthetl t
+ oPlavesars oRenie! 5 streagerd s ameupb KT SIER beygdreapa
re centrifuged for 5 mnutes
g’I‘@BSB'%e%@C%nF m%délsip %t “the 20 colls.
Supernat ant is di scarded and 5nlL of Stinulation Buffer

is used to re- suspend the cells. A trypan bl ue
exclusion assay is carried out to determ ne the

R@éﬁ@l;&hé@ tq:r R“@IZEN A@bﬁwe diluted in

oncentration of 5 x 105
25 cells/mM. To passage to cells the centrifugation
step is omtted and the cell

Remove ampoules from liquid nitrogen and allow them to equilibrate for 2
minutes as trapped gas or liquid may cause the ampoule to expand rapidly and

explode. They can also be placed at minus 20°C for 2 minutes before thawing.

Thaw ampoules quickly and completely at 37°C in a water bath.

Transfer cell suspension fo a 75cm? flask containing 10mL growth media and
incubate for 24h at 37°C, 5% CO,. After cell attachment (3-6 hours) media is
removed and replaced with fresh media (to remove DMSO). After 24h, if
approaching confluency, cells are transferred to a 225cm? flask. If not, the cells

are maintained until they are 70%-80% confluent.

Cell harvesting and splitting

Cells are split on a Friday to provide cells for assays on Monday and Tuesday.

Cells required for the remainder of the week are split on a Monday.
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suspension i s dispensed into new T225 fl asks
containing 50n. nedia. Split ratios 30 WO 2004/ 052372
wEIMOB30D3/ 005683 38 hD3CHO are split bet weePCIWIER0039005683
1:10. The culture cannot be&7conti nued beyond passage
30 as cell line characteristics are lost with
i ncreased passage. 5 Cryopreservation of cell |ines
is essential to create a cell bank of your own

t ‘%%P%ée{l%a@%%@gﬁgéﬁfﬁ@kts“gpé%@%yoﬂ'ﬁ &R pofndbie, or to

crd=tb| epiiteg >HIED, hEYRA® Rhdeddtiifiansalorifastalon ctabIrSpﬂﬂweratwe
diluted in medi um contai ning 10% DMSO to achi eve to

resporse and Wil sybseqoently effeet thevgels @bility & perprraiin énfbagsay
and i nmedi ately frozen down gradually, in 15 a'M
Frosty', (containi ng fresh PA) at -80C prior to being

Cdlls a;rrefgfbwadn e5em’ Jlasks Wumbesye Evequminponemtcmin‘ed to the
storage vessel. (Cells nay be stored in the

celig aysg befwarm@d fcb3§°(élg9§9re Use.i s advisable to test t he
cell viability by thaw ng one anpoul e after freezing.
20 Viabilities below 70 % may cause problens on
recovery due to low cell nunbers and the presence of
debris. DATA ANALYSIS 25 The data is anal ysed using
ECADA. % Nornmalisation (in relation to pram pexole) is

Celbharvasty for all conpounds via the fol |l owi ng
formul ae: 30 % Normalisation = (X-B0)/(Max-B0) x100

Growth media is removed from flasks and cells are washed with warm PBS
(Gibco. 14040-091) and removed.

e 5mL of cell dissociation buffer is added to cells and placed in incubator
for approx. 5 minutes.

o Flasks given a sharp tap to dislodg}a any remaining cells from the tissue
culture plastic.

e 5mLof PBS is added to the cells and used to wash the base and of the
flask. Cells are centrifuged for 5 minutes at 160g (1000rpm) to pellet the
cells.

e Supernatant is discarded and dmL of Stimulation Buffer is used to re-
suspend the cells. A trypan blue exclusion assay is carried out to
determine the number of viable cells.

o Cellis are diluted in Stimulation Buffer to yield a concentration of 5 x 10°
cells/ml.

e To passage to cells the centrifugation step is omitted and the cell

suspension is dispensed into new T225 flasks containing 50mL media.

Split ratios
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where, WO 2004/052372 PCT/1B2003/ 005683 39 x =

Average net counts for a given concentration of test
w@ormpossd, Bo = Average net counts of nini num BONB2003/005683

(OnM of Pram pexol e) and, 38hx =Average net counts

gi ven of maxi mum control (100nM Pram pexole) 5 Curves

can be generated by plotting % nornmalisation (y)

versus concentration of agonist in nM(x). Data is

. : i O reqr . ,
DG Ao SplPGARn 816 o AREb Y cehiof BesMfued beyond
paggggecorrpound are determ' ned 10 Assay Pl at e Layout
(10- poi.nt EC50 2 34 8 10 11 12 A MAX C1
3ovpcelplinmshere rﬁtlcaam@s@vm !Nprqgsmaé@aﬂﬁm EMN
C3 MMAX FMNCIMX G'MN C4 M-X HMNC4 MAX
Colum 1. Wells A-D = MAX. High Controls (cells +
forskolin + 100nM pram pexole) Wlls E-H = MN Low
Controls (cells + forskolin + vehicle) 15 Columm 12:
Cryppreserviationpheell iieBont rol s (cells + forskolin +
vehicle) Wlls E- H=MAX. H gh Controls (cells +

forskolin + 100nM pram pexol e) WO 2004/ 052372
PCT/ 1 B2003/ 005683 40 )
It is essential to create a cell bank of your own cells to resuscitate for further

use.

e Cells are harvested as described in the previous section. Following the
trypan blue exclusion assay, cells are diluted in medium containing 10%
DMSO to achieve 2 to 4x10° cells/ml.

e Cells are divided into 1ml aliquots and immediately frozen down gradually, in

a ‘Mr Frosty’, (containing fresh IPA) at —80°C prior to being transferred to a
gaseous-phase liquid- nitrogen storage vessel. (Cells may be stored in the
‘Mr Frosty’ for up to 2 days).

It is advisable to test the cell viability by thawing one ampoule after freezing.
Viabilities below 70 % may cause problems on recovery due to low cell

numbers and the presence of debris.

DATA ANALYSIS

The data is analysed using ECADA.

% Normalisation (in relation to pramipexole) is generated for all compounds via
the following formulae:

% Normalisation = (X-B0)/(Max-B0) x100
where,
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Col ums 2-11: 10-point serial dilutions (in duplicate)

of test-conpounds. Decreasing concentrations from
w@odmms72 to 11 (1000nMto 0.03nM. Pram pexpdEIB2003/005683

replaces Cl in first plate395 Inhibition Via Dopam ne

D2 Receptors of Forskolin Stinulated Adenyl ate

Cyclase Activity MATERIALS 10 Cell culture nedia: HD2

GH4CLl/ hD2L, Medium Hanms F-12 (Sigma N6013) 2mM

L : . 0 : 69

X7 d'gééér%ﬁgr‘%g chih & Ter %ﬂcg?%‘%%cci Pyfaen g’j@t S dHidind,0)

Ba atAvairage het gourdslof neirprassiondrol (M oiiiagipexalekand,
D2i Q" tor. 15 dia.i d

Mk EAvaasr oS sivend soorighgn e DDBV PR fipxole)
before use. Media is stored at 4C and warned to 37C

for addition to the cells. 20 Cell Dissociation ,
CBuksitdaorbg gespratesiynplottirgp¥4norrealisaliondyd yeris,earcentration

|1s from2 fl.ask Ph ; .
of syt cio)- DRsHIS B U Fejiger TeBfesiEi it the siope
coh@kamhed e 20PAdRIAR] arPEDH0B3RY 34 BATGSRr thé teBbreinpound are

(Cal bi ochem 344273) Dissolved to a concentration of

degemmningd. di stilled water. (This stock is stored at
+4C). 5 4x assay stock of 20pM nmade by carrying out a
1000-fold dilution in PBS buffer.

Assay Plate Layout (10-point EC50):

1 2 3 /4 5 6 7 8 9 10 (11 [ 12
¢ MIN
| D MIN
E | MIN Q3
F[MN |C3
G|MIN | ca
H MIN C4

Column 1:  Wells A-D = MAX: High Controls (cells + forskolin + 100nM

pramipexole)
Wells E-H = MIN: Low Controls (cells + forskolin + vehicle)

Column 12: Wells A-D = MIN:  Low Controls (cells + forskolin + vehicle)
Wells E- H =MAX: High Controls (cells + forskolin + 100nM

pramipexole)
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251 of the 20M stock is added to a final assay vol une

of 1001, giving a final assay concentration of 5M
waeat/ossnpounds 10 Di ssol ved to a concentr at i oPCDIB20@05683

in 100% DVSO Pram pexole $9andard D ssol ved in 100%

DMSO to yield a final stock concentration of 10mM 15

Cycl ase Activation Flashplate Assay (NEN SMP004B)

Suppl i ed by Perkin-El ner Life Sciences, Inc

1251],5 ¢ycl j £, Adengsi ne : i MRF (%
Colyfip 1256 by Gopit nSailo MR 5P RiTicaRfer  (Nebobifiunds.
DeSiRASinG CoReshRaRsis iksinbaolurivhsr Bt itd r &1 P(HA@NM to  0.03nM).

Shaker/ | ncubat or Packard Topcount NXT ( ECADA
Praroippsoleeplases & himiipt P& an Genesis 25 Labsyst ens
Multi-drop DW PROTOCOLS Conpound Dilutions 30 WO
2004/ 052372 PCT/ |1 B2003/ 005683 42 Pram pexole is
InHibRicH Wik DopamigfecD2NRecepturd aofdF orskidim StimulatediAdenylate
curve is generated every 4 plates. Conpound responses
Cyalaserdetidty sed to the mini mrum (OnM prani pexol e) and
maxi mum ( 1000nM Pram pexol e) responses generated by
the cells. Al test conpounds nay al so be tested 5
MATERRLS- poi nt (sem -10g) curve. Test conpounds are
di ssolved in 100% DMSO to yield a stock concentration
of 10mM (1000x the final assay concentration

equj red .0. 10mMwill give a top concentration of
Ceildgmﬂ{ﬁbmed?a.

HD2 GH4C1/hDz. Medium

Hams F-12 (Sigma N6013)

2mM L-Glutamine (Sigma G7513)
10% FBS (Gibco 10106-169)
700ug/ml Geneticin  (Gibco 10131-
019)

GH4C1/hD,. are rat pituitary cells expressing the human dopamine D2iong

receptor.

Media is made up fresh every week as below and filtered through a 0.22uM
filter before use. Media is stored at 4°C and warmed to 37°C for addition to

the cells.

Cell Dissociation Solution (CDS): (Sigma C-5914)

5mL used to harvest cells from 225cm? flask
Phosphate Buffered Saline (PBS): (Gibco. 14040-091)

Trypan Blue: (Sigma T8154)
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Pram pexole is dissolved in 100% DMSO to give a

concentration of 10 1.0mM Pram pexole is diluted
wo aootiosa37t 0 1 mMin 100% DVSO via a 10- fold dpCTB2008/005683

Further dilutions and addi #ions are carried out in

0. 49OVsQ PBS using a suitable Tecan CGenesis Protocol

which is capable of performng serial dilutions at a

fold of 3.159 (semi-log unit). 15 TECAN GENESI S

DI LUTIONS 10L of the test conpounds are added to

colum 1 of a microplate. 240L f 0.4% DVBO PBS is
Fﬁ?ﬁ%ﬁnt(@a‘llﬂbéiaétﬁ Japg33 25- foI? di | gtl on (0.4mVM. 20L

of the 0.4mM dilution is transferred t
Dissolved to aeoommﬁ@tlpsmeZQmNblm@@tBWPg%%h'éd"ﬁ%%f‘ is stored at
A% §I ng a further 10-fold dilution to achieve a 4x top

§ ay concentration (0.04m\M). Serial dilutions are

4>d°§§§a%/fﬁ8@!k (o 2@%% frldd)byt €arahg ©ve aal GOOold dution it PBS buffer.

seri es: a4M° 1. 27M 400nM 13On|\<jt 6)’;] |
251£Bmf/ltharmuM atck. lSravldEQLtO(a finaupssayayalymer ok #0epiving a fina

di lutions are t; erred to colums 2-11 of the
aqspg%pgp’gap%g gb@{endi X). Since the finals assay

volume is 100L, the final assay concentrations wl|

be: 10,000uM 3170nM 1000nM 320nM 100nM 32nM
Téétrﬂdmﬁnulnds nM 30 0.3nM WD 2004/ 052372

osaied o tneties of B DEYCPE: DY, o e '

following wells (colum 1 wells E-H and colum 2 wells
A- D). Cells and forskolin are added later. Maximum
Pranipeiolé¢ [8tghdarcht rol ) : 10mM pram pexole is diluted

Dlsaniveais Doep RSP Tahid ahid! stodk oHentraRBR s 1O, L ©

Cyclase Activation Flashplate Assay (NEN SMP004B)
Supplied by Perkin-Elmer Life Sciences, Inc

[125h_cyclic Adenosine Monophosphate (cCAMP) (NEX 130)
Supplied by Perkin-Elmer Life Sciences, Inc
Specific Equipment

Westbart Microtitre Plate Shaker/Incubator
Packard Topcount NXT (ECADA compatible programme)

Tecan Genesis
Labsystems Multi-drop DW

PROTOCOLS

Compound Dilutions
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40M pram pexole is further diluted via a 10-fold
dilution in 0.4%VsQ PBS (100L + 990L Vehicle) to

w@emensx3e2z 4000nM (4x assay concentration of tPET/IB2003/005683

standard pram pexol e). 25L42df 4000nM pram pexole is
added to the following wells of the Flashplate to
yield 10 1000nM pram pexole final; colum 1 wells A-D

~and colum 12 wells E-H. Cells + forskolin are added

sy %‘%QE)%/ giga}m I ggé I@%Sa Fr% rgl al faé}aqsai (NFBSW semi-log
for $ald 13 %énglaféd’b\é&‘?/ 'bléié§thH®@unW&b§boh§eSial‘é Avemalised

a stoc centration’of 20nM This is further dil uted
to taone (Tﬂﬂlrmsma(jbnts/bprampemlebﬁmd lﬂ'@&l)ﬂg‘UPBS1 0G@nMiRyamipexole)

dded t ti
2on§gmc?%ﬁaqsog]e%qra€q\q B')p e !s%t ﬁpécg’rﬂg hds A |}f"‘altsbrb%ltested
I ncypahed- gémW&mnogeMbeart i ncubat or while cel I S

are 20 harvested Il's are harvested from fl ask
whi clresar eotnwweda 2096 diss0ived ot | 1RGYe. DVIBQ to yleld a stock

essenti al 1at h

e rdioentratigt, o5 ERRABE0k Ind i asel NGufdptBhirequired,
and d acHialedil |V§EQ0 QoncBntrativt f1080@id).bei ng
neutral i sed wt BS. The cells are then 25

centF?l'afm;g@oblat |sld@gotv£domr A% HMSQritaugws, am@wcentratlon of

o~ A BIRTIRRDRN, ol fod WP A £ 300 PARRE via a 10-

to gshi @NRioh. X 105 ceI | s/m . 501 of cell suspensi on is
then dispensed into all wells of the Fl asryo .
Pk atfastherdlilutiorsieatdeidditionsuaratcadried ogtin @A 7P H?gs using a

tor a0l TRean GB0reISr LR WGP aribll oF performing seril

( 10Wiutidhs 28 ANBId 413 159 Pesraklogamit)uf fer plate). WO
2004/ 052372 PCT/ 1 B2003/ 005683 44 Plates are

re-sealed and i ncubated in the dark for 3 hours to

I Lid Rb ween the anti-cAMP anti body
T%&&%ﬁ%@ %#ﬁ)&ﬁ 1251]- cAMP tracer and cellul ar

COMPOuL of the test compounds are added to column 1 of a microplate.
240uLof 0.4% DMSO/PBS is added to this to give a 25-fold dilution
(0.4mM). 20pL of the 0.4mM dilution is transferred to wells of columii 2
where 180uL of 0.4% DMSO/PBS is added, giving a further 10-fold
dilution to achieve a 4x top assay concentration (0.04mM).

« Serial dilutions are performed (3.159-fold) to achieve a semi-log dilution
series:
40pM, 12.7uM, 4uM, 1.27uM, 400nM, 130nM, 40nM, 13nM, 4nM,
1.3nM -
25uL (in duplicate) of the serial dilutions are transferred to columns 2-11
of the Flashplate (See Appendix). Since the finals assay volume is
100pL, the final assay concentrations will be:
10,000uM, 3170nM, 1000nM, 320nM, 100nM, 32nM, 10nM, 3nM, 1nM,
0.3nM
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Pl ates are counted on a Packard Topcount NXT using a
sui table ECADA 5 conpati bl e protocol (Protocol 75)

WOREBWESAITATI ON OF FROZEN AMPOULES 10 Renpve anpOLiB2903/005683

fromliquid nitrogen and a4Bow themto equilibrate for
2 mnutes as trapped gas or liquid nay cause the
anpoul e to expand rapidly and explode. They can al so
be placed at mnus 20C for 2 mi nutes before thaw ng.

pa HTPECH ERafd] Tl cBBFRFCABE G, B 2h BSOS [REfie) i

contRideidnig thenfoliowing Wel®@aumnd! wetis ub&t entlaoldh Zwvells A-
37C, 5% CO2. After cell attachment (3-6 hours) nedia

is D)eﬁiﬁ}\cuécaf@rf@r$|@$naﬁf@@(iﬂieﬂﬂaﬂe\fesh media (to ren})ve
S o) g SNSRI SOt o v

20 af o508HRL diiulih UOLL! + PR PBIOY gamdrate BOuMOgtdmipexole.
harvesting and splitting Cells are split on a Frida

t o ptOmht depramiipexdler iasJagerondimadayviand TUSsiglg, . dilgon in
Cel l s requilr for ther i hder . of, t he wee lit

on DARMSOTPES {1 dosL BB Yahicle) o eastprateAGmA 4k assay
gro 60% conf| ue t'nﬂ§’é'< t regygNt
eff\é\%(}q]g%gﬂgpﬁ@i r&fgr%el fgﬁtdﬁi% :Berépénsé)‘g)ﬁd %mg% e  4000nM
subsgguipétole cbf added ttbetheelollowinly Welly ofothpe Hiashplate to yield
t he assay. 30 Cell re grown in 5 fl.asks

(BB prampeoin Bnak Comgnd was R ABORHITStR yells E-H.
PCT/ I must be warmed to 37C

bef o(lr:g%ggié'%gé@?%r%érégggtiétér'Gr owh nedia is renoved
fromflasks and cells are washed wi th warm PBS

(G bco. _140_40-1 ?nd renoveg ] 0 el |

ME'@S8raCIMAUOIL DA AT SRRNGES ek pl aced in

i ncubator for approx. 5 mnutes. 10 Flasks given a

sharp tap to dislodge any remaining cells fromthe o
t isssAie described in the Materials section, forskolin is dissolved in distilled

water to achieve a stock concentration of 20mM. This is further diluted to
20uM (4x assay concentration) using PBS. 25ul is added to all wells
using a Multi-drop, giving a final concentration of 5uM. Plates are then
sealed and incubated at 37°C in a Westbart incubator while cells are
harvested.

e Cells are harvested from flasks which are between 70% - 80% confluent. -
It is essential that all components added to the cells are warmed to
37°C. 5mL of CDS is added per 225cm? flask, and incubated at 37°C for
5 minutes before being neutralised with 5mL PBS. The cells are then
centrifuged at 160g (1000rpm) for 5 minutes. The resultant supernatant
is discarded and cells are re-suspended in Stimulation Buffer (warmed to
37°C), to achieve 1 x 10° cells/ml. 50ul of cell suspension is then
dispensed into all wells of the Flashplate.

¢ Plates are immediately incubated at 37°C on a shaking incubator for 15
minutes. The reaction is terminated with 100l of Detection Mix in ail
wells (100pL. "°I cAMP: 11 mi Detection buffer plate).
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culture plastic. b5nliof PBS is added to the cells and

used to wash the base and of the flask.- Cells are
wa@emunsfBoged for 5 m nutes at 160g (1000r pm) tRCPEB20€3/005683

the cells. 15 Supernatant#4is discarded and 5nlL of

Stinmulation Buffer is used to re- suspend the cells. A

trypan bl ue exclusion assay is carried out to

determ ne the nunber of viable cells. Cells are

d| I din Stinmulation,B 0.y it8Nallow

igfes e tesppalpih Sha o iisl an U Bof 37 Mol oy,

Cenb ulip&ai B@tv@éeep the MM-GAMP antibdde (aasting the wells), [
suspension i s |spensed into new T225 fl asks
concAMﬁ’ trgcenand geldilar CAMB.it ratios 25 GHUCI /D2 are

between 1:3 to t afsuitible ECADA
I1 n@at?? arg couaiee, ?%F‘]"%Ckaf @geésﬁgﬂ?@buaﬂﬂb of youre
f’ g té)pgmgptcﬁb@olfm further 30 use. WO
2004 052372 PCT/ 1 B2003/ 005683 46 Cells are,

harvested as described in the previous section.
Foll owi ng the trypan blue exclusion assay, cells are

diluted in nmediumcontaining 10% DMSO to achieve 2 to
4x106 cells/m. 5 Cells are divided into 1 m

RESUSOITATRON OFRRODZEN AMPGEESdown gradual ly, in a
rosty’, (containing fresh IPA) at -30C prior to
being transferred to a gaseous-phase |iquid- nitrogen
storage vessel. (Cells nay be stored inthe 'M

R{rh@%émﬂo%e%ﬂpkfu@b& Htidgertahd bildw theitoruiltrate fes 2

Vi a ng one anpoul e afte idl d
minUESZ a9 grapp¥d ayauslortlnqasd malymwsa the gayPQHe § eggpgm:l &apidly an

e&oc{é%‘%\@rgqg%got o OW eb L intIBEE o thih i s GBS HRwing.

Thaw ampoules quickly and completely at 37°C in a water bath.

Transfer cell suspension to a 75cm? flask containing 10mL growth media and
incubate for 24h at 37°C, 5% CO,. After cell attachment (3-6 hours) media is
removed and replaced with fresh media (to remove DMSO). After 24h, if
approaching confluency, cells are transferred to a 225cm? flask. If not, the cells

are maintained until they are 60% confluent.

Cell harvesting and splitting

Cells are éplit on a Friday to provide cells for assays on Monday and Tuesday.
Cells required for the remainder of the week are split on a Monday.

It is essential not to allow the cells grow beyond 60% confluence as this has
detrimental effects on their proliferative response and will subsequently effect

the cells ability to perform in the assay.

Cells are grown in 225cm? flasks (Jumbos). Every component added to the
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15 The data is anal ysed usi ng ECADA. % Nor mal i sati on

(inrelation to pram pexole) is generated for all
w@orposids via 20 the followi ng formul ae: % PCT/IB2003/005683

Nor mal i sation = (X-B0)/(Ma¥sB0) x100 where, x =

Average net counts Tor a given concentration of test

conpound, 25 Bo = Average net counts of m ninmm

control (OnM of Pram pexole) and, Max =Average net

ount iven o m control (100nM Pranmi pexol e)
ce@g % aWaBEeﬁé‘gg’? §TYE Y5t t i ng % nor mal i sati on
(y) versus concentration of agonist in nM(x). Data

is fitted using non-linear regression with the sl ope
Calbhanvestr ai ned to 1. Fromthis, an EC50 and %Enax for

the test conpound are determ ned. WD 2004/ 052372
PCT/ 1 B2003/ 005683 47 Assay Pl ate Layout (10-point

EC50): 123456789 101112 AMXCL:'":MN B

GMMh%eMel\hs @‘e%%e@?rd% MlasRs\ind Galldlave viadhed GathMAXrm PBS

NC MMAX HMN C4 MAX Col umm 1:
(G\MWSMQ@ Q9neend Fgrgevehntrol s (cells + forskolin +

100nM pram pexole) 5 Wlls EEH = MN:. Low Controls
(cells + forskolin + vehicle) Colum 12: Wells A-D =
Me N: 5DV fCesik digbscibtieh Ibaiffer inadded ito celly eimdcplered in incubator

for approx. 5 minutes.

e Flasks given a sharp tap to dislodge any remaining cells from the tissue
culture plastic.

¢ 5mLof PBS is added to the cells and used to wash the base and of the

flask~Cells are centrifuged for 5 minutes at 160g (1000rpm) to pellet the
cells.

e Supernatant is discarded and 5mL of Stimulation Buffer is used to re-
suspend the cells. A trypan blue exclusion assay is carried out to

determine the number of viable cellé.

e Cells are diluted in Stimu!ation Buffer to yield a concentration of 1 x 10°
cells/ml.

e To passage to cells the centrifugation step is omitted and the cell
suspension is dispensed into new T225 flasks containing 50mL media.

Split ratios

GH4C1/D2 are split between 1:3 to 1:5.

Cryopreservation of cell lines

It is essential to create a cell bank of your own cells to resuscitate for further
use.
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Wlls E- H=MAX: H gh Controls (cells + forskolin +

100nM pram pexole) 10 Col umms 2-11: 10-point seri al
waldussms (in duplicate) of test-conmpounds. PCT/IB2003/005683

Decreasi ng concentrations #om colums 2 to 11 (1000nM

to 0.03nM. Pram pexole replaces C1 in first plate.

15 Using the assay described above, the conpounds of

the present invention all exhibit a functional

potency at D3 receptor expressed as an EC50, | ower

than 1000nM and a 10 fold selectivity for D3 over D2.
o COefls uane:. bénmsam:plae c&emmed ifnuthté poavdbup seetion. akolkdwing the

recept or ssed as n 7.6nM and 1315.8 _
{ GVaRadIue: iaTegon croce. 69l af Sl IUPRyAT ContAing 10%
c (giﬁ%] ue divided by the D3 EC50
V?I\ﬁ%b"’\%ﬁ%@é\{%@%% 04 I(%@IWZ PCT/ |1 B2003/ 005683 48

o v@lells avé divide®ht&dndl aNqaotsl&lﬁD@mmadfatglyrfmzdn A0 gradisally, in

used .in the calculation to cj ated that
2t MEPepelic 4o IRALEGEBE- S REDE e blROdaRsIoed o 2

ag%@{abu?bﬁ'\\ég e}fa&dorrﬁﬂ?{}%érfgfrdrﬁgée r\@%&?ﬁgéel@% r%g%estore in the

rary S2Ei Ve agen conbi mat1ons o
t Hdr Prastg'ntor upﬂu@rtlaysr)t include: 10 1) Naturally
occurring or synthetic prostaglandins or esters
thereof. Suitable prostaglandins for use herein

It Eé‘%'d@%%bfé’%’%ﬁdbﬁggé@h%@&l@ B?gﬁﬁ@:ﬁld one PAABbaRL! é‘f’?éF fleezing.

prostagl andi n roprosta glan in
VIEbllmepr beloasgl?a(hd/{) nmEy cmpse:slroblelms et ueadvesynduet foc low cell
8 ﬁi ﬁg taglandlns and derivatives
ngmBpELANG ?Bfﬁsr?&c? Hescribed in WO 15 00033825
and/ or US 6, 037, 346 |ssued on 14th March 2000 all
i ncorporated herein by reference, PCEO PGEl, PGA1,
DATAIANALYISIS, 19- hydroxy PGA, 19-hydroxy - PGB1,
PGE2, PGB2, 19-hydroxy-PGA2, 19-hydroxy-PGB2, PGE3a,
car boprost tronet ham ne di noprost, tronetham ne,
di nopr ost one,

The data is analysed using ECADA.

% Normalisation (in relation to pramipexole) is generated for all compounds via
the following formulae:
% Normalisation = (X-B0)/(Max-B0) x100

where,
X = Average net counts Tor a given concentration of test compound,
Bo = Average net counts of minimum control (OnM of Pramipexole) and,

Max =Average net counts given of maximum control (100nM Pramipexole)

Curves can be generated by plotting % normalisation (y) versus concentration
of agonist in nM (x). Data is fitted using non-linear regression with the slope
constrained to 1. From this, an EC50 and %Emax for the test compound are
determined.
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i po prost, geneprost, netenoprost, sul prostune,

tiaprost and noxisylate; 20 2) a - adrenergic receptor
w@nitagsirst conpounds al so known as a - adr enORPEPIB2063/005683

or a-receptors or a-bl ockerd®. Suitable conpounds for

use herein include: the a-adrenergic receptor

bl ockers as described in PCT application W99/30697

published on 14th June 1998, the disclosures of which

ceptors are incorporated
%gég 51% L%&pﬁgmgg% | ncl ude, sel ective
al adrenoceptor or az- adrenoceptor bl ockers and

v grergeept | S, urt €

%pt o$ I g er§ i nic ud phént oldgdm 1:' 12
mMAe [regylatfe fjrazodone alftuzgsi n, ‘MIN
ngdftdpidijl , tjansul osi h, dapi pr azol b e
nzani nqd, i dazoqdan, [fargaxan| yohi nbi he, |MIN

lal kal oilds, 130 Recorldatil15/2730 1 SNAP 104
| CR317053. |SL 99. 0501, |doxazosiln, terazdMIN
: ¥ N

DCI Ty

-adr en

’
4 _an nrlazadi n: a2 aclbr bl l
T P ogTiTy o, v OCNKNET VAT VAR N

1 UITI

' 3792 ACT/|l B2403/ Q05683 49 6,/037,(346 [ 14t ﬂ"
vk rbemarTi e, T totjazo e, [Tri nazos| n a
]c?‘?b?éﬂ'gf |néé‘,3 a- ddrernergijc receptprs as descri ped
tg)m\g 4@% 8, 390; | 4,026, 804; B,511, 83¢; 4, B15, (&

, 761 3,997, 666; 2,/503,1059: 4, 103, 063;
GBRUNOO0Y; C4,1252, 721 and 2, 509, 000 edach gf wh|ch
i n¢carpor ated hherlein by rlef erlencel a2-lAdranoceptot
pHodMey s |i Géliudd: gl onildi ne, papaver|ine,| papaver

i H ha £
hy'luuh! ||d\,, |un.|\,||u.==y H—the |JI CTSTTIU Ul ad

cariotoni c agent such as pirxam ne; 3) NO donor

CH ™ TR S g e P oo

pfaiipexdle)or tri-nitrates or organic nltrate esters
|nclud|ng ceryl trinitrate no S . .
ni t r ogl ycé’g?%) FIMENr BJ}%CSPNSE’? &eh§ a%rsﬁ@as*ovﬂ?'a‘@)
dinitrate, pentaerythritol tetranitrate, erythrityl
tetranitrate, sodiumnitroprusside (SNP),

Caturan pizol Vel EiMiNte Lowl Gontools feellsS forskolio+ vehicle)

o e et i oMl TS T, Comtiqs JR8is # dorskolin + 100nM

anylnitr ab?amldle%ie‘iom ne,

Columns 2-11: 10-point serial dilutions (in duplicate) of test-compounds.
Decreasing concentrations from columns 2 to 11 (1000nM to 0.03nM).

Pramipexole replaces C1 in first plate.

Using the assay described above, the compounds of the present invention all
exhibit a functional potency at D3 receptor expressed as an EC50, lower than
1000nM and a 10 fold selectivity for D3 over D2.

Compound of example 8 has a functional potency at D3 receptor expressed as
an EC50, of 7.6nM and 1315.8 fold selectivity for D3 over D2. Selectivity is
calculated as the D2 EC50 value divided by the D3 EC50 value. Where the
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i nsi dom ne chl orohydrate, (SIN-1) S-nitroso -
N-cystei ne, diazenium diol ates, (NONCates),

wa 2@4psa3tanedi nitrate, L-argi nene, ginseng, ziPR@hiB2003/005683
fructus, nolsidom ne, Re 2087, nitrosyl ated maxisylyte
derivatives such as NM-678-11 and NM -937 as
descri bed in published PCT application WO 20 0012075;
4) Pot assi um channel openers or nodul ators. Suitable

VAL asH it Bbag'tgiq \m@qb@bpodéﬂf@% Sof @DOBEEWRST 868d in the

I ncl ude ni cor cr onoka | evcronakal i m
odxlenlakahj m pinacidil, cliazoxide, mnoxidil,
charybdot oxi n, 25 gI yburi de, 4-amni pyri di ne, Bad 2;
5) Vasodil ator agents. Suitable vasodil ator agents for

1t4s ?? Pgrécn&leHC{ﬁat Bil 'FQ@‘?@(H(’%% héeitd didatment include curative,
cycl ande

I soxsupri ne, | oroprumazi ne, halo

paltaiidoand }Eeopmﬂaﬁm@eattneiuodone 30 6) Thronboxane A2
agoni sts; WO 2004/ 052372 PCT/1B2003/ 005683 50 7) CNS
active agents; 8) Ergot al kol oids; Suitable ergot

Sglr’gi’t@%?hﬁb‘éméﬁﬁ 2889 rddeps ifor USePiat €8 coPriflRdticGHE of stheepresent

_ Mar ch 2000 and i ncl ude acetergam ne, 5

inveatien gudlides, bronmer guri de, cianergoline,
delorgotrile, disulergine, ergonovine naleate,
ergotam ne tartrate, etisulergine, lergotrile,

1} WStUeAINCoccurBRg! @F Q}rﬂl@etld”fptdﬁt@g!bndms oetstegottheieoé, Suitable
ni cergol'i ne, pergolide, _propiserqi roterquride

arnfostindie; 0104 Aol 3G FempRuRis puch s alprostadil
it BoRndiE FipRistiabfghoRR. L8R 5 Wiffarogidetd! glandin E,

DE}ﬁbgﬁg]ancmﬂ ype agutostindly p@aturalr aynmétwct and sgemi-ggnthetic

i nhi bitors or neutral endope 10) und

wHITeAtagkHIING 2iehidsH¥ALYES- et T ‘iiléd'aﬂz Sedisibed in WO-

eNfRiaddss &ﬁd/eP@Jscef@@v% is@@é@'ofno’f@th%arch 2000 all incorporated

angl ot ensi n-converting enzyme and neutr al

ensrpRpbY defeescs; P@E,,0R6Rat PGAat PGB1, PGF4 a, 19-hydroxy PGA4,
19-hydroxy - PGB4, PGE,, PGB;, 19-hydroxy-PGA,, 19-hydroxy-PGB,,
PGEa, carboprost tromethamine dinoprost, tromethamine, dinoprostone,

lipo prost, gemeprost, metenoprost, sulprostune, tiaprost and moxisylate;

2) o - adrenergic receptor antagonist compounds also known as o -
adrenoceptors or a-receptors or a-blockers. Suitable compounds for use
herein include: the o-adrenergic receptor blockers as described in PCT
application W099/30697 published on 14th June 1998, the disclosures of
which relating to o-adrenergic receptors are incorporated herein by
referenée and include, selective aq-adrenoceptor or op-adrenoceptor
blockers and non-selective adrenoceptor blockers, suitable a4-adrenoceptor
blockers include: phentolamine, phentolamine mesylate, trazodone,
alfuzosin, indoramin, naftopidil, tamsulosin, dapiprazole,
phenoxybenzamine, idazoxan, efaraxan, yohimbine, rauwolfa alkaloids,
Recordati 15/2739, SNAP 1069, SNAP 5089, RS17053, SL 89.0591,

doxazosin, terazosin, abanoquil and prazosin; os-blocker blockers from US
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11) Angiotensin receptor antagoni sts such as |osartan;
20 12) Substrates for NO synthase, such as L-arginine;

wa 3)04@sd3¢ck um channel bl ockers such as anl odi pi PET/IB24)3/005683

Ant agoni sts of endothelin “eéceptors and inhibiters or
endot hel i n-converting 25 enzyne; 15) Chol esterol
| oweri ng agents such as statins (e.g. atorvastatin/
Li pitor- trade mark) and fibrates; 30 16)
I n [ ARt Sol t
wat QQZ'K%G? ﬁlﬁﬁdﬁ/}?gﬁdbtmgwbtéﬁ?onbl n ?r?%?%?et orFt) ﬁmaEBQin and
hejipnaminehocadrepersd recepdonisvas da@prﬂ:mdt m\rUSrwmtbntso ¥s188,390;

R4 S A A RO s 0.577 LB W35 PR i%:503,059;
ag%ggoéycg?]saﬁ 0tlg; PigzpsiL 724 8)arer DEBAOWOCE 2ERERIORR: which s

etyl chol i hesterdse 'l nhibitors such as donezipil;
ZQicoﬁp@'emcdahemm ndoy- srieferendeyl cagaAdcenﬁde@tUmtbioykers include:

:§l%rr;{b<§@%18§§%\{%rfr§ m%%&p?u&é tggéthor | 3@(? S@ﬂn in %e presence
ofseaaﬂega E%Q%ﬁt g@ﬁ g pirkaiexi fene,

pyrrolidin-1- yI et hoxy) - phenyl ] -5, 6, 7, 8-t et rahydr onaph

¢ NS 10, 0ehis oGP SR REERLABL Eo bl for use

9 %té@héthiﬁ 85 mBR6-L dP aF ttHiditraek Yordo
g/g?e%ﬁ%cluﬁé &%bn& H i nhi bi tor m preferablly E’DE %r rganic

PDEtE nbsters o.nbmmvcwat@rmﬁatq/ (alsepigomhiasi titroglycerin),

ft t
idregda g amatotigte. BosBitick it bEREERAERRY Bhanitvate,
| @Rty étraﬁlﬁatdors@wm rﬁtF@druE@Ee?(SNM BQnérphmunbsymmmme ,,
are onIy admnlsteredtoplcally or by injection to the

p@mlswomnze,) Saniyase v&l-aertykt Pﬂﬁ'lc'”!ﬁrﬂml n(INAB) | Syniroso-N-
mg'imta{h%n (gl\ﬁﬂ%ﬂg}‘eN HRréxy - L-arginine, amylnitrate, linsidomine,

linsidomine chlorohydrate, (SIN-1) S-nitroso - N-cysteine, diazenium
diolates,(NONOates), 1,5-pentanedinitrate, L-arginene, ginseng, zizphi
fructus, molsidomine, Re — 2047, nitrosylated maxisylyte derivatives such as
NMI-678-11 and NMI-937 as described in published PCT application WO
0012075;

4) Potassium channel openers or modulators. Suitable potassium channel

openers/modulators for use herein include nicorandil, cromokalim,
levcromakalim, lemakalim, pinacidil, cliazoxide, minoxidil, charybdotoxin,

glyburide, 4-amini pyridine, BaCly;

5) Vasodilator agents. Suitable vasodilator agents for use herein include

nimodepine, pinacidil, cyclandelate, isoxsuprine, chloroprumazine, halo
peridol, Rec 15/2739, trazodone;

6) Thromboxane A2 agonists;
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particularly nmedi ated by one or nore of the VIP

receptor subtypes VPACI, VPAC or PACAP (pituitory
w@deapsare cycl ase activating peptide), 25 onePOI/IBRO03005683

of a VIP receptor agonist & a VIP anal ogue (e.qg.

Ro- 125-1553) or a VIP fragnent, one or nore of a

a- adrenoceptor antagonist with VIP conbination (e.g.

I nvicorp, Aviptadil); 23) A nelanocortin receptor

7)3@‘N§ ?&ti\%aw | ator or nelanocortin enhance, 30 such

as mel anot a , PT-14, PT-141 or conpounds clainmed in

WO 09964002, WO 00074679, WD 09955679, WO 00105401,

0005836, .1, 114879, .00 113112, . .
B\ 9Rlo SR ISi S Bl 081t » HERI TR 865 A555ERed &y Ys) patent
ApSRI708 481 %sP%Bf?rP”@QPW%oh apd@woRhat includedortérgamine,

nor e partl cul ar agonli st S_, ant a_gonl sts or rrpdul at.ors ]
f braZsirgoling| i nbromerguridd, 6z@nergdine2A, dslgrgalrileHrHisulergine,

and/ or 5HT6 receptors, i.ncl udi t Ck T :
VBT e R steatng iR S BB B85 Te BBt 1sBroide,
t afdsefdrginene medepselimRNt auRBigotamie)di micergoline,  pergolide,
dehydr oandr ost endione), testosternone (Tostrelle),
dprepisergisks, pseteraigeoancitargyiideit er one i nplant; 10 26)
Estrogen, estrogen and nedroxyprogesterone or

medr oxypr ogest erone acetate (MPA) (i.e. as a

9)c aDdinpalihe@s)whiek rastGlegetharattioat bf hatruesticofdatomén particular
hor mone repl acenent therapy agent (e. al ly

... HRT i
paliak Matureti factor falsoddomst amaﬁ@',n%a?ﬁtﬁ, peRtidalcB type’and C
l.Q,: ' .
e RBRFS sucl o8 infFBltpis fingshRl shBpEbidRe: o,
Prenpak, Prem que, Estratest, Estratest HS,

i bol one); 27), A nodul at or, of, transporters for B
1\ draPaHAs ARicR RN tanS-CTRRRTsh PHEVITRL AU @ enapril
b it Dy - 20 . , ral
DAREPR B (ARERR, A PeRGhhgmELRRYNG Spigboand nouts

A neur oki ni'n
r endppeptideseasymhi a omiapalnlai.ng t hose described in WO

11) Angiotensin receptor antagonists such as losartan;
12) Substrates for NO-synthase, such as L-arginine;
13) Calcium channel blockers such as amlodipine;

14) Antagonists of endothelin receptors and inhibitors or endothelin-converting

enzyme;

15) Cholesterol lowering agents such as statins (e.g. atorvastatin/ Lipitor- trade

mark) and fibrates;

16) Antiplatelet and antithrombotic agents, e.g. tPA, uPA, warfarin, hirudin and

other thrombin inhibitors, heparin, thromboplastin activating factor inhibitors;
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09964008; 25 30) An opioid receptor agonist,

ant agoni st or nodul ator, preferably agonists for the
wW@RW4A053ezept or; 31) An agoni st or nodul at or fPET/IB2003/005683

oxytoci n/ vasopressin recepttvrs, preferably a 30

sel ective oxytocin agonist or nodul ator; 32)Mdul ators

of cannabi noid receptors; W 2004/ 052372

PCT/ 1 B2003/ 005683 53 33) A SEP inhibitor (SEPi ), for

ﬁ?LI‘?m%hﬁH %%n%it%ﬁfdéa%%ﬂ?”&%n?% (thﬂjlﬁtahé%ﬁ/pbb%caeﬂnﬁ@ agents such

anonolar, era ss than nanonol ar .
Sashylpiddepl y, the SEP inhibitors according to the
present invention have greater than 30-fold, nore
preferably greater than 50-fold selectivity for SEP

1gpyﬁjoﬁg\%{@érbﬁﬁ%gpepti dase NEP EC 3.4.24.11 and
conv

angl otensin erting enzyne (ACE). Preferably the
SEPi also has a greater than 100-fold selectivity

oyer dot he] in converting enzy ). 10 By cross
19}&@9’ NRECEITE F&B"‘H{S’ﬁéaﬁﬁ%?%‘%ﬁ’ﬁ& in patents and

patent applications which can be used in accordance

w th invention, we nmean the therapeutically active
20} Steroidal or oneRieioidal ant-inflameaiPisageMSparti cul ar of

claim 1) and the specific exanples (all of which is

i ncorporated herein by reference). 15 If a

21?E§t¥b§éﬁi Riteploragiodumitae ahd/drsestebgern sigenists artdéor estrogen

hey may be admi nistered sinultapegusly, .separat el _5-{4-(2-
cantagouiste. i priefgrablyusalPXine AjelaeeroxipRes (PR asy-5-E4-(

. SUI LI i -2- d
IR A PLER e T lefath oAl 2ol o an

i pifarpRicoutivain cacvebtabile véalls ubbrepfl theerprepaeation fdwhich is

fol |l owed b eval yation of its toxicity, absorption,
rAgtailed I%W?/OMT\%'_{%)M netics, etc in

23) A PDE inhibitor, more particularly a PDE 2, 3, 4, 5, 7 or 8 inhibitor,
preferably PDE2 or PDES5 inhibitor and most preferably a PDES inhibitor
(see hereinafter), said inhibitors preferably having an IC50 against the
respective enzyme of less than 100nM (with the proviso that PDE 3 and

4 inhibitors are only administered topically or by injection to the penis);

22) Vasoactive intestinal protein (VIP), VIP mimetic, VIP analogue, more
particularly mediated by one or more of the VIP receptor subtypes
VPAC1,VPAC or PACAP (pituitory adenylate cyclase activating peptide),
one or more of a VIP receptor agonist or a VIP analogue (e.g.
Ro-125-1 553) or a VIP fragment, one or more of a o-adrenoceptor

antagonist with VIP combination (e.g. Invicorp, Aviptadil);

23) A melanocortin receptor agonist or modulator or melanocortin enhance,
such as melanotan I, PT-14, PT-141 or compounds claimed in WO-
09964002, WO-00074679, WO-09955679, WO-00105401, WO-
00058361, WO-00114879, WO-00113112, WO-09954358;
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accordance wi th standard pharmaceutical practice. 25
| C50 values for the cGWwW PDE5 inhibitors nay be

waledoaomsned using the PDES assay (see herei nbrCD¥2003/005683

Preferably the cGvw PDE5 i /Bhibitors used in the

phar maceuti cal conbi nations 30 according to the

present invention are selective for the PDE5 enzyne.
Preferably (when used orally) they are selective over

PDE3, nore preferably over PDE3 and PDE4. Preferably
(when oral), the cGW PDE5 inhibitors of the WO

22D 04 A0SADTGhiIRCELEHDD RigoN D 6aRagbdist ov endvdulatdrawera particularly
sel ectivij rati o greater than 10 refe I

or eapePNsR, AnaegnItts & PeddEinG ST BHIAr anebind L 670),

PDE35a19 AP %Z(ﬁe‘jﬁ?éiel‘ﬁcfldr 51376 ecombrs, sRdLbNg ose described
t k d 5 for

det erm ned by e skilled person. IC5E)§'vaI ues

t he POBEOA190RMEY, ¥Q2400002650 mandiet \BQH008888983:ng
established literature nethodol ogy, see S A Ballard
et al, Journal of Urology, 1998, vol. 159, pages

28364A2idskostetords rdplabhRot NEiRitN(indlt@hg Sohyd@bhadfsaléhdione),
PDE5 inhibitors for the use according to the present.
i nvetadtesternang fmsiigde), diydsgtestasterone or a testosterone implant;
[4,3-d] pyrimdin-7-ones disclosed in EP- A-0463756; the
pyrazolo [4, 3-d] pyrimdin-7-ones disclosed in

2BF- ot lestidten Bid amel roxypragatinnenbdimedroxperdgesterone
di scl osed in published international 15 patent
app! pegtaten (MBAI3/(be1Rs @ heombinatiand. p9ir 8%iregen and  methyl

[3,4 i diyn- A= j j i d :
ot el PSS Komrone IeDIAteRfe A Riplo BIRHY §5B7 HRT especially
qui n@zremanind - Carsstin, SOksisafdminalp ubduis hdtstravee rigstrafermgl Elleste
pat ent application. WD 93/12095;, the rido . .
[ 3, 23919y r FSirtos- 4astedery; s£f§5e£3%'%@ﬂni siadrix, Dermestril,
i nt eipghi P AakO PR A O Eabbtedth &

pur i rﬁ% nesbdﬁ?g%grgg’ Fﬁég@%‘h gﬁgﬁniant’er nat]ai%nél sfdtest HS,
pat edibappe);cati on WO 94/ 00453; the pyrazolo

[4,3-d] pyrimdin-7-ones disclosed in published

i nternational patent application WO 98/49166; the

aryr azol ddidor of transporters for noradrenaline, dopamine and/or
serotonin, such as bupropion, GW-320659;

28) A purinergic receptor agonist and/or modulator;

29) A neurokinin (NK) receptor antagonist, including those described in WO-
09964008;

30) An 6pioid receptor agonist, antagonist or modulator, preferably agonists
for the ORL-1 receptor;

31)  An agonist or modulator for oxytocin/vasopressin receptors, preferably a

selective oxytocin agonist or modulator;

32)Modulators of cannabinoid receptors;
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d] pyri m di n-7-ones disclosed in published

i nternational patent application WD 99/54333; the
W@ooansd3e2 [ 4, 3-d] pyri m di n-4-ones di scl osed i nPERIBR0EIH05683

0995751; the pyrazolo [4, 3588] pyrimdin-7-ones

di scl osed in published international patent

application WO 00/ 24745; the pyrazolo [4, 3-

d] pyri m di n-4-ones disclosed in EP-A-0995750; the

conpounds di scl osed in published internationa

I t WD95/19978; th i scl d
33p3&:§£‘e382mr CSEPOn i BBENCe A S MIBVRE 561 5570 24 Tess, than
th d lanal
o1 TBRUA e b3k ey e b soveromclanc
[4,3-d] pyrimdin-7-ones disclosed in published
EBB&;&S@?@%@%@%&&Q&%}@%& ;léztg?gﬁlees% invention have

4, 3-d ferpihlni 50-$old Iectlwty for
|[nt Sfﬁégyg#ﬂ gbgggjl ?ﬁ@% @lﬁwv%g g?llrgm tlﬁe co o

di sgEgseser méiﬁraA-dMEpﬁdawd\lEﬂeEgoﬁffoaﬂd@ c?B@'QEensm
in EP-A-1092719. 5 her .sui [
f or COR¢ertiBg QR (’gébb EM@”‘\? fl@en? El'lair?\g/‘de!é F{E?E%Ci‘?réater than
| nc rti nzyme

aﬁa?ﬁld selgct(vllty over endothchthB conve nl;;lgséfj I ghonyl Sy
- 1 net hyl - 3- n-

6-di h 0: r 4 3 i di d oatent
By( §rq»e§e,ﬁ%fﬁregeea¥%em gﬁ %g@éoq‘lggis cOntkidd i ﬁet@n?s e paten
p?gjll:zgt%r{s(s 7?(91 el Be lugert iy hedordaned-wittopyvertion, we mean the
0

| f . . . .
thelﬂa%ﬁjgczm?lw aetwey¢gmn0@mcdﬁ)§§ gﬁgﬂeqi ]"émepﬁ‘@H'Q? ](ln Ap%gﬁla[ of claim
1)%?@5%?%%%%%%@3? \"i_?/ﬁich is mcorf)orated herein by reference)

Mrnoacetyl phen -1-methyl -3-n-pro
pyl - 1, 6-di hydro- 7FprrazoIo[4 3- d]pyr|n1d|n 7-one
(see EP-A-0526004)

If et hyzbmblrﬁaim @ft tﬁﬂt'ﬁﬁpé‘ﬂﬁﬁﬁsn g 9?%1}“‘&%%% )thﬁnnt%?yoplggy be

AR oR ApREsBLRy. e E SN (cee
V\098/ 49166) ;
A3-_et hyl - 5-[5-(4- eﬁ

i!}l?(im%er azi n-1-yl sul phonyl ) -2-( 2-

in-3-yl']-2-(pyridin-2-yl)nethyl-2,6-di hydro- 7H
razol o[ 4 d rimdin-7-one_(see W99/ 54333
Tze{)suﬂabmi[wdﬁ @e;% gzmum@emp PDE& inhibitor can be reaziily determined

bg ;eg)/g@ﬂq&q} %&&PB&? rz%p eﬁééi%lt%%rﬁ@(ﬂ‘(eﬂature methods followed by

evaluation of its toxicity, absorption, metabolism, pharmacokinetics, etc in

accordance with standard pharmaceutical practice.

IC50 values for the cGMP PDES5 inhibitors may be determined using the PDES

assay (see hereinbelow).

Preferably the cGMP PDES inhibitors used in the pharmaceutical combinations
according to the present invention are selective for the PDE5S enzyme.
Preferably (when used orally) they are selective over PDE3, more preferably
over PDE3 and PDE4. Preferably (when oral), the cGMP PDES5 inhibitors of the
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20

yl]-2-nmethyl -2, 6-di hydro-7H pyrazol o[ 4, 3-d] pyri m di n-7
WO ov8/058750 known as 3-et hyl -5-{5-[ 4- et hyl pi pPCEHB20631005683

-yl sul phonyl]-2-([(1 R)-2-#¢t hoxy- 1-

met hyl et hyl ] oxy) pyrid

in-3-yl}-2-nmethyl -2, 6-di hydro- 7H pyrazol o[ 4, 3- d]

pyrl m di n-7-one (see W99/ 54333);

0 §iavRX ter th
b SR PRl P REAC Ry g o Rl Ep e
30060%WDE6 aftd &@r@)br@féfétﬂ{/ 4ver BDER amd BDE47- one, al so

known as 1-{6-ethoxy-5-[3-ethyl-6,7- d i hyd
ro-2-(2-met hoxyethyl)-7-oxo-2 H pyrazolo [4, 3-d] pyri

e?%%g)'%éﬁq%’ M&e%ﬁé’pfjé@rw bg tHe ekinedndereoaz|TEO values

for Stbe qu/h alﬁm( PREHy epzymeapiay bqucia!ierpmlaﬁw psing d@stetlished
(1-

iterh sohgoisgvegap o & Balafd Bf ol Jiuind of LEokg: fogs vol. 159,

paffesPHEAA 1T e FERtafed hereln afer,

yl sul phonyl ) pyri di n- 3- yI]-3-ethyI-2-pheny|-2,6-dihydro

- 7H pyr I 3- pyr i din-7- - i
SRR PENGR) P65 (anRUBS [ Madi BlFtBEfsy i presehtnvention
in&lGdL! B2003/ 005683 56 p ro poxy-3-pyri d i

nyl)-3-ethyl-2-(1-isopropyl-3-azetidi nyl)-2, 6-d i

hyd ro-7 H pyrazol o[ 4, 3-d) pyri m di n-7- one (see WO

?éﬁ(éﬂlﬂyﬁ%’éﬁ”‘l@ P\ PondS ithioRed 1 EP-A0403756; the

-3-azet i i
yl') -@yrafold 1484 ernldefeazodile{:lésed d]ln EP-A-0526004; the
pyrimdin-7-one (see WD _01/271]12 5
1 2amyrazole, ¢4.3: (j]qum:ﬂgxgﬂ%r sglo,sfga ]ﬁi@]wgd itt@Fhational

net h@%ﬁg%g@& ’O‘W@ 193?()] A riﬂé%sori‘aen@)p’yrazolo [3,4-d]pyrimidin-

]C:gWSOfdlm dn E&bhs%tbocggntﬁmptmjal spatent apghcatlon woO
LQESQQ/%H Zga'tgé‘gawnégéﬁr? g@n %igi%c?méd s %BI'ISI’%% if¥mational
gul[s %%{r}l?xér Jﬁeny tg\)’ér)re @'35?20915 Nihkr l}ﬁ_yélﬂolltg g -d]pyrimidin-4-ones
[ 1, 2diétlosiedzn rpubhshﬂﬂalr(temadlenappat)enéaeallcmw\%\&g%4}0’%61 the
érgéspégﬁﬁgg%] ldsg_: 5dg§1t {)‘t?{t?lg.fleﬁ)ﬁgt%;p?tq'n il aotc;(}nt ﬁgﬂ (ﬁtlon WO

ul ph h B mmmmﬂtmesammmbobﬁn published
exarrrgJI@}’edsO]de‘Sé the H%r%%@lg]g?3 of ubl i s

i nt einterniational amtlent:aapmmamgg/\/! 3%8/4%58'{ nibec sarele 4.3

of d]pyrimidin-7-ones disclosed in published international patent application
WO 99/54333; the pyrazolo [4,3-d]pyrimidin-4-ones disclosed in EP-A-
0995751; the pyrazolo [4,3-d]pyrimidin-7-ones disclosed in published
intefnational patent application WO 00/24745; the pyrazolo [4,3~
d]pyrimidin-4-ones disclosed in EP-A-0995750; the compounds
disclosed in published international application WO095/19978; the
compounds disclosed in published international application WO
00/24433 and the compounds disclosed in published international
application WO 93/07124. The pyrazolo [4,3-d]pyrimidin-7-ones
disclosed in published international application WO 01/27112; the



15 exanple 11 of published international application
W93/ 07124 (EISAl); and conpounds 3 and 14 from

woeioeloss7D P, J. Med. Chem, 2000, 43, 1257. Bt1/iB2003/005683

ot her suitabl e PDE5 inhibkéfs include: 20 - -

4- br ono- 5- (pyri dyl met hyl am no)-6-[3-(4-ch

| or ophenyl ) - propoxy] - 3(2H) pyri dazi none;

1-[4-[ (1, 3-benzodi oxol - 5- yl et hyl ) am ono] - 6- chl or o- 2-

gg : {10 70l i |ny |[%,3 éﬂg\gﬁ‘%{dﬁ '7806@0333@5%&(%?2 yig(r: lg)%?ll?ﬁ&? f’ ﬁ\?%lllﬁ@tional
uor Qﬂﬁihhﬁ’ué}n pveNh et Bt the rediniydurtfs disclosed in EP-A-1092718

cycl opent -4, 5]i m dazo[ 2, 1-b] in-4 3H) one;
f ur zandiie compodnds QlSﬁ@ﬁ? J'Bgﬁeﬁh 9§2

3,4,5,6a,7,8,9, 9a-
oct ahydr ocycl opent[4,5]-imdazo[ 2, 1- b] puri n- 4-one;

5 FatisreiutablelPDESGhhibitoreior yhe ue peoprdingitiothe: Bresent invention
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car boxyl ate; 3-acetyl -l -(2-chlorobenzyl)-2-

inglgBy | i ndol e- 6- car boxyl at e;

4- br ono- 5- (3- pyri dyl met hyl am no) - 6- (3- (4 chl orophenyl)
propoxy) - 3- (2H) pyri dazi none;
| - me3{Betiiddy- 54 -p’mihyln‘baqmrgzln;dsulph@ﬂyl)phenyl] -1-methyl-3-n-

glr_fg%)ﬁ%? g@%g&@%@ )ﬁ%@lﬂ[é& gi@)ﬁn‘ilgm 7-one (sildenafil) also
[4- T ri'ovﬁ1 Q%ﬁZ&gJ(@Mm%rbLmaM ) PoRb B prdpyEh Hopprazolo[4, 3-

qui nazol i nyl ] eri di necarboxylic a , monosodi um
sal td]pptianidingg- plj)-éeﬁe oxmhetwﬂsuIp@oax'M—methydmn@)azme (see EP-

06N HAT8) G b 78Taee TS g BRISTE Y FhgihPa-n-propy-

Hakkp - GiRGINO I9GY 53 ngr mﬂfno}’-‘tmbs(séb EF5W59526004) 3-
(Scheri Pl oug h - 60 (d axo Vel

E- 8oamyhgd5ﬁ4zﬂbmdp@§r%nj1-ylsdyhgeyl)@@zrgr@@wpbﬁesll 2-(pyridin-

(1 EahBaR G S s pl B AR Eb 1S

adm WEosMed66)) %émyxﬁ%ﬁmxuthﬂpmesamt\abyleulphonyl) -2-(2-

i ¢ e theosmad oo RdPY P YB R SO o H.

21 oo SRR ILo o RiO09S10 A RS-

con”péumlphge@zmﬂwmummrqﬂ) Z-QmeﬂzthoKy )1 (RX ethyletroxy)pyridin-3-

and a hr%cra%?%ué d%al '3’ 7ia-l|C |%zglbl[f 3- d]pyrlmldm 7-one, also known
as 3-ethyl-5-{5-[4-ethylpiperazin-1-ylsulphonyl}-2-([(1R)-2-methoxy-1-
methylethylloxy)pyridin-3-yl}-2-methyl-2,6-dihydro-7H-pyrazolo[4,3-d]
pyrimidin-7-one (see W099/54333); 5-[2-ethoxy-5-(4-ethylpiperazin-1-
yisulphonyl)pyridin-3-yl]-3-ethyl-2-[2-methoxyethyl]-2,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one, also known as 1-{6-ethoxy-5-[3-ethyl-6,7-
dihydro-2-(2-methoxyethyl)—7-oxo-2H-pyrazolo[4,3-d]pyrimidin—5-yl]-3-
pyridylsulphonyl}-4-ethylpiperazine (see WO 01/27113, Example 8); 5-[2-
iso-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-(1-
methylpiperidin-4-yl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (see
WO 01/27113, Example 15); 5-[2-Ethoxy-5-(4-ethylpiperazin-1-
ylsulphonyl)pyridin-3-yl]-3-ethyl-2-phenyl-2,6-dihydro-7H-pyrazolo[4,3-
d]pyrimidin-7-one (see WO 01/27113, Example 66); 5-(5-Acetyl-2-



or carrier. For exanple, the conmpounds of the fornula
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whoewaabidg2 or sublingually in the form of tabl eP&T/1B2003/005683
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capsul es, ovules, elixirs, S6solutions or suspensions,
whi ch may contain flavouring or colouring agents, for
i mredi ate-, del ayed-, nodified-, sustained-, pulsed-
or controlled-release applications. 20 Such tablets

col 1 ot DRy ZEEURIA-§- 3k T e RinIF2.0-divyro 7

car bonW@zom[@aaﬂpymﬁldmhﬂm@ ségve GNd7 943, CE)’(@mPIe 124); 5-(5-
di si nt egrants such _as starch (I_mr'eferabl corn at o

or t apheetyl-Srtery-3-nyedinyhr3-st -Bl'(1g$tw +aa1e§dmyl) -2,6-dihydro-

Crosca cer

and o AraRoRe SRR o8 BB RIE) Bl B 192
hyd r oQQR}ﬂﬁaRy-IZ IBihye aeb- Hex@h&@@ﬁZQﬁeﬂ‘nWﬁ@fBA-

hydrox%pr | 1 ul ose (HPC sucrose, gel at

acaci a mgéf‘? igryphenyl)-pyazingl2 vy %H@ME'@O@MPB@O'G 1,4-dione

rmgnes{@r@ﬂ}) géatth% ?o?ﬁdﬁcgfdocoia&déi"rg%leglﬁ i bst&ﬁfb%ﬂéﬁed

and ta e I nc Sol i ons
siml amtemptaonalya@hsatlmV%@Bﬁbl)@@dBaanwdlllﬁthe ¢ompound of

ooar (OramPIEar a3 B S eRoas bRt Reazi-f - 1-
sugar iiipRbaW )Jﬂiﬁbﬁﬂ%ﬂheﬂgﬁgtﬁroﬁgl-ﬁ tll'?\Ydé%bES gl %@{? ﬁﬁﬁazmA-

For aqueous susFenS|ons ['or elixirs
of t heone(yardenafil) alsd kover am[gi}(ﬂﬁaﬁhm -5-methyl-4-oxo-7-

var i odd BTG abrvie g RS eelstnepyi-4-

mattere Jﬁu@mzm@ . mwé@hbauﬁwoﬁeﬁémbléw@w'm and 336 of
agents and wth diluents such as water, ethanol

pL opy| pwilishegcipteraational\apalicatioraNO29/28433t aneéhe compound of
(') el g 1 BEPRAHIREH Rlerbfford iBaton WOp3oA2e E1sAl)

exanpl and Icom;mwmt&bnd 1dritara-RoteRrs IDBP| ¥, Med. Chem., 2000, 43,
intraperitoneally, intrathecally, i ntraventricul arl Y,

i ntraufé®hral | y, intrasternally, intracranially,

i ntramuscul arly or subcutaneously, or they may be
adm ni stered by infusion

Still other suitable PDES5 inhibiiors include:

4-bromo-5-(pyridylmethylamino)-6-[3-(4-chlorophenyl)-propoxyl-
3(2H)pyridazinone; 1-[4-[(1,3-benzodioxol-5- yimethyl)amiono]-6-chloro-2-
quinozolinyl]-4-piperidine-carboxylic acid, monosodium salt; (+)-cis-
5,6a,7,9,9,9a-hexahydro-2-[4-(trifluoromethyl)-phenylmethyl-5-methyl-
cyclopent-4,3]imidazo[2,1-b]purin-4(3H)one; furazlocillin; cis-2-hexyl-5-methyl-
3,4,5,6a,7,8,9,9a- octahydrocyclopent[4,5]-imidazo[2,1-b]purin-4-one; 3-acetyl-
1-(2-chlorobenzyl)-2-propylindole-6- carboxylate; 3-acetyl-1-(2-chlorobenzyl)-2-
propylindole-6-carboxylate; 4-bromo-5-(3-pyridyimethylamino)-6-(3-(4-
chlorophenyl) propoxy)-3- (2H)pyridazinone; I-methyl-5(5-morpholinoacetyl-2-n-
propoxyphenyl)-3-n-propyl-1,6-dihydro- 7H-pyrazolo(4,3-d)pyrimidin-7-one; 1-
[4-[(1,3-benzodioxol-5-yimethyl)arnino]-6-chloro-2- quinazolinyl]-4-
piperidinecarboxylic acid, monosodium salt; Pharmaprojects No. 4516 (Glaxo
Welicome); Pharmaprojects No. 5051 (Bayer); Pharmaprojects No. 5064
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10 techni ques. For such parenteral adm nistration they
are best used in the form of a sterile aqueous
wa@odunssm whi ch may contai n ot her substances, POF/I1B2003/005683
exanpl e, enough salts or @gFfucose to nmake the sol ution
isotonic with blood. The aqueous sol utions should be
suitably buffered (preferably to a pHof from3 to 9),
necessary. The preparation of suitable parenteral

1 P AR AR N b

wel | Ploukgmy\ﬁFmeeam;@laxk Wdlledme); B8 Ceartd E-TR40 ¢loispidi Frays38-

of f | a), or n al so be adm ni stered

i nt r%?%??&d'ggéé%e})ﬁ/q% ’1)’ |%on typically in the

formof a dry powder (either alone, as a mxture for

exampl e, i bl end with | actose, ora
T%ﬁﬁnpmﬁ’é)h'ﬂdﬁa{%ttﬁ@f@rm”@r(' %Hﬁ@mﬁw%@% & BUeSEHl generally

bé %Bﬁﬁﬁi%{érgﬂ qﬁ)a(;rh&mr@ WY aPSYERle iphBnatelficaSex@ipient, diluent

aerosol  spray froma pressurised container, punp,
ors paar;er selediesle withpregardalol fhearinteadedi rosite uef ﬁgmlnlstratlon and

dr odyna o produce a fine mst), or
Stﬁgg C{B'@%/rm%%ﬁ'cg!z@a&g'c%thout the use of a suitable
propel l ant, such as dichl orof | uor onet hane. The

pressurlsed cont ai ner, punp, spray, atonizer,
Anedrdirighe the oprtesient iaventionuprasides f@mgo@ﬁmnﬂﬁlt&n tgeanprising a

cc?r%bh\fﬁq]c '@rm@au@o g@r A k@ (ﬂr{do 3 Ip%%ﬂ@%c?gﬁaﬁ@%ptable diluent

otaiepati ve agent for 30 dispersing, solubilising, or
extendi ng rel ease of the active, the propellant(s) as
sol vent and an optional surfactant, such as sorbitan

b PAERLS 7% GBS A3he fordih 1. 1) 8P} 88 B ammistorea
o@lﬂ?p@ﬂ@@élg/ bosabligguaty, intthe fdrmofptablbis;t cza;ssules ovules, elixirs,
m cronised to a size suitable for _delive

SPHHGNS BT GHSPERIPBS! WhIChaYaY CRaIATSIaNRUIEHTS COlpting agents, for
lr'}?l’?lea%@é evadi, %dan%?&ﬂéﬁl?r ’s@étgﬁé‘d, édlg dFE'CBﬁﬂolled release
m1Tling, uid

as sprral’ ed jet mlling,
applicztionst i cal fluid processing to form nanoparticles,
hi gh pressure honobgeni sation, or spray drying. A
sui tabl e solution formulation for use in an atom ser

Sugh8bletd ﬁfdaf fﬁmgrnO@lwﬁEh&Sch% # Aflsreentaliing cailsbseRictose,
contain pg to

sodium mtrate calcium carbonate dibasic calcium phosphate and glycine,
disintegrants such as starch (preferably corn, potato or tapioca starch), sodium
starch glycollate, croscarmellose sodium and certain complex silicates, and
granulation binders such as polyvinylpyrrolidone, hydroxypropylmethylceliulose
(HPMC), hydroxypropylcellulose (HPC), sucrose, gelatin and acacia.
Additionally, lubricating agents such as magnesium stearate, stearic acid,

glyceryl behenate and talc may be included.

Solid compositions of a similar type may also be employed as fillers in gelatin
capsules. Preferred excipients in this regard include lactose, starch, a
cellulose, milk sugar or high molecular weight polyethylene glycols. For

aqueous suspensions and/or elixirs, the compounds of the formula (1), (la) or
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. or, preferably, as

10 the conpound of the invention per actuation and the
actuation volune may vary from1 pl to 100pl. A

w0 pi405d371 or nul ati on may conprise a conpound oOPCT/iB2008/@5683

(1), (la) or (Ib), propylen® glycol, sterile water,

et hanol and sodiumchloride. Alternative solvents
whi ch may be used instead of propyl ene glycol include
gl ycerol and pol yet hyl ene glycol. 15 Capsul es,

| sters and rt.ridges .(nmade o] @ . .
Gt 30 ekt i RublF Kiee! Hing o2 TR Buring Hents, golouring
matep orf ®faslvite @nildsifMng and/cr EyskrIding >agehts tand with diluents
conmpound ‘of the invention, a suitable powder base such

such s ovateor ethanel.c prepidene palvedr aad c8lYRBEN: iad G@pppinations
%% -d euci ne, mannitol, or magnesium 20 stearate.

[% ati ons for inhal ed/intranasal adninistration may
be forrmulated to be imediate and/or nodified

rel ease. 25 Alternatively, the co nds of the -

TR ngBDPINS (MaicorToTTE Uhn 6. GaRION SHLralgo ba effainistered
i o} s b .

é%ﬁﬂt%"?ozﬁéggf%%&t Thtragendusly, ghgglrﬁ’t’eﬁ{%l ,oggtl:aperltoneally,

intriatteecallgol intiaventricutsaty, ontnaurettirally, dotrastegnallydentracranially,

I RBERSS LMLy Wby A sy i
Eegﬁggi%%s, byort %kﬂ?ﬁréﬁte@l 2lhfiniB#EEn tHAEYréTBEst age@{i/%ﬂwe form

ni stered the pulmonary or rectal routes.
aha 4t@He 2nRep s SbBRioDAVDICE 683y cootaimetharsBubstancase for example,

dni ni d h | : i
LN SHEL G ot o 354 Tl bfon B AP fFCbot. e aqueous
SOI6R6RS isPBSIld Bel &ﬂfiﬁ(l)‘* Gufferbd dptafsiatty t6tepH ofsding,to 9), if

ol utions in isotonic, pH adjusted,. .
peesssasy.salha@reparation0f suitable pasenteraloforgulations under sterile

RS I R BTy ML BY St B ek 6l echniaues well-
REGNIN 36 tiedd skilkddim thBadrt.appl i cation topically to the
skin, the conpounds of the forrmula (1), (la) or (IDb)

can be fornulated as a suitable ointnent containing
the active conpound

The compounds of formula (1), (1a) or (Ib) can also be administered intranasally
or by inhalation, typically in the form of a dry powder (either alone, as a mixture,
for example, in a dry blend with lactose, or as a mixed component particle, for
example, mixed with phospholipids) from a dry powder inhaler or as an aerosol
spray from a pressurised container, pump, spray, atomiser (preferably an
atomiser using electrotiydrodynamics to produce a fine mist), or nebuliser, with
or without the use of a suitable propellant, such as dichlorofluoromethane.

The pressurised container, pump, spray, atomizer, or nebuliser contains a
solution or suspension of the active compound comprising, for example,
ethanol (optionally, aqueous ethanol) or a suitable alternative agent for
dispersing, solubilising, or extending release of the active, the propellant(s) as
solvent and an optional surfactant, such as sorbitan trioleate or an oligolactic

acid.
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10 suspended or dissolved in, for exanple, a mxture

wth one or nore of the followng: mneral oil, liquid
w@ednosarum white petrol atum propyl ene gl ycoPCT/IB2003/005683

pol yoxyet hyl ene pol yoxypr op9l ene conpound, enul sifying

wax and water. Alternatively, they can be fornul ated

as a suitable lotion or cream suspended or dissolved

in, for exanple, a mxture of one or nore of the

followi ng: mneral 15 oil, sorbitan nonostearate, a

pol yet hyl ene glycol, liquid paraffin, polysorbate 60,

Priet Yo w2t BT 2 M@Xpowaéﬁ@f)duspbﬁﬂbm forrﬁulaibyrl, dhd&iragqbr,oduct is
benzyl al cohol and water. The conpounds of

nmq;pnﬁeg 9 )a S|g¢a§w@\ble( [fcy) daiiery| kyo Inhalatiary (ﬁyplcally less than 5
RIRP 1 T 4 Ao ) EbBronfEEL SRR Bidnog, suor

aws‘plwaduetgmﬁmh@cﬁtmesbed:wtnaml@ smfpemrdlcagﬂuyjcpmin@mmnto form
g&a@x ma% nodi fy the solybility, dissqlution rate,
Flea Mo eaTHIPIOTaeGR BRSNS SHER SIS r ug
rml ecul e. Drug-cycl odextrin conplexes are generally

useful for nost dosage forns and adm ni stration
Ar osuitableAs satutimint erfombulation o firr euse cbmpl@xat atomisgn h using

elsgiaielibel Bamide o GHck s FR meyieedingl oM 1hg ¥omg of

theObdHbbLIBE 'of Y menuoﬂvgbaac@a@loﬁ@m&he@&umwlun@ may vary
are nost commonly used and suitable exanples are

fraes dpl ised0Ppl. Anypical Tormulation Wwimyconpoize 18 cempound of formula

ﬁ@p ?)?f(?@d Ab%gpi’ﬁgﬁe qh?qong}%ﬁé/ s(g%tef) nﬁi{l‘%pﬁg a‘wggéodlum chloride.

ARBETHRIVE S$0IVENBORRAICBS AR 2b & dd BHISAD WT68 pyfehel Biycol include

invention is illustrated by the follow ng non-limting
geareasd palyeiylenetalycols ol i owi ng abbrevi ations and

definitions are used: aD optical rotation at 587nm

Arbacel (r) filter agent b broad Boc
Ctaeauleisuﬁ:bsgemmmrtnc@@ @Gnadie ofosfexample, fropsgelatin or HPMC)

for ushe in an m[fl‘xaler or insufflator may be formulated to contain a powder mix of
the compound “of the invention, a suitable powder base such as lactose or
starch and a performance modifier such as /-leucine, mannitol, or magnesium
stearate.

Formulations for inhaled/intranasal administration may be formulated to be
immediate and/or modified release.

Alternatively, the compounds of the formula (1), (la) or (Ib) can be administered
in the form of a suppository or pessary, or they may be applied topically in the
form of a gel, hydrogel, lotion, solution, cream, ointment or dusting powder.
The compounds of the formula (1), (la) or (Ib) may also be dermally or
transdermally administered, for example, by the use of a skin patch. They may

also be administered by the pulmonary or rectal routes.



5

10

15

20

25

30

8 chem cal shift d doublet dd double doublet DCM

di chl oronet hane DMF N, N-di net hyl f ormam de DMSO
waleemeokasrsul f oxi de  h hours HCI hydrogen chl or PAEIB2ARI05683

| ow resol ution nmass spectrém mnultiplet nfz mass

spectrumpeak mn mnutes WMt nelting point NaCOH

sodi um hydr oxi de NVR nucl ear nagnetic resonance (¢

quartet s si nglet t triplet Tf

trifl | f TEA §
Treeé{ pgﬁlsrafsgfé rﬁ|$|§@)r?a '?ﬁ/ &cr r§ﬁ£ﬁ 0 g&a%éhﬁ%gglc ke, the
cOtRBRY Thd B@derm0955%%roﬁ|§e%b@$mm§1tlﬁ isotohic, pH

determ ned using a Perk | mer DSC7 at heating rate
adjﬂstegodmlﬁuwme »rRAwefaramwamsgwtmsAlr\/\momE justed,

SRS ARRC DR 19 Fesbheie e (BreaRbelpp oRch s
bén¥RNDMLFScMEREe. Alternatively, they may be formulated in an ointment
such as petrolatum.

For application topically to the skin, the compounds of the formula (i), (la) or
(Ib) can be formulated as a suitable ointment containing the active compound
suspended or dissolved in, for example, a mixiure with one or more of the
following: mineral oil, liquid petrolatum, white petrolatum, propylene glycol,
polyoxyethylene polyoxypropylene compound, emulsifying wax and water.
Alternatively, they can be formulated as a suitable lotion or cream, suspended

or dissolved in, for example, a mixture of one or more of the following: mineral
oil, sorbitan monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60,
cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyi alcohol and water.

The compounds of the formula (1), (Ia) or (Ib) may also be used in combination
with a cyclodextrin. Cyclodextrins are known to form inclusion and non-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 drug the cyclodexirin 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.

The present invention is further exemplified by the following, non-limiting
examples:



| NTEGRATED FROM SEVERAL SERI ES OF EXPOSURES. EACH
EXPOSURE COVERED 0.3 IN co, WTH AN EXPCSURE Tl ME OF
wWoGR00%02982 THE TOTAL DATA SET WAS MORE THAN A BPHHEREB03/005683

10 Exanmple |  2- Am no- 1- ( 36het hoxyphenyl ) et hanol OH

/ O NH2 3- Met hoxybenzal dehyde (27.2g, 0.2nmol) in THE
(150nl) was added to a stirred 15 solution of 3N HCI
(aq) (150nl, 0.3nol) and sodi um sul phite (37.8g,

1}

ﬁloef’lggée&tb(?nﬁ ICSylglg& tte? %@gtﬂf(@vgﬁcﬂb Ilnllﬂn@] e in which the
fmllmngea’nxbre\hetlmmand deﬂmtmnslaee waedt hen st| rred for 30
m nutes. Diethyl ether (800m) and water (300nl) were
added and subsequent |ayers partitioned. Aqueous
re-extract ldg”-&agbﬁtah5b7ﬁﬂnher (500mL) the organics
98 conbi ne dried over anhydrous magnesi um sul phate,
fArbaesied tﬂﬂmlagemuhcentrat ed in vacuo to give the
cyanohydrin internediate as' a colourless oil,

035.57g, OP®2Hpl, >100% . Borane-tetrahydrof uran

I ex ( T, 00m , 0.4nol) was then

%l ousl ;Teyd%quxwarpﬁé cyanohydr| nin THE (100nm ).
@%IgefferMHsrzﬂonﬁ-d‘lad ceased, stirring was continued
at_reflux for hours 25 under an at nosphere of

1 en. lTﬁEhﬁr on m xture was cool ed then

uenched ol (40m ) before concentrating in
\%acuo to \é%/g]enia&‘ g@' ourless oil. 6MHC (aq) (200m)
was added dowbleeaction stirred at reflux for two
hours before concentratl ng in vacuo to give a white
&6l d. Th|@°‘\’/€%l§%“@ tabsorbed onto silica then

fied mat ogr aphy eluting with WO
DR e o R 0085 6% ai chl or omet hane.
lm\tlﬁanol Miaimethy#ormeémide t o gi ve the title conmpound
colo S, 0 31.3g, 0.19nol, 94% . 1H NWR
%%6393, o%méﬁvlguffqmé% (bs, 2H), 2.80 (dd, 1 H),
T,.OZ(dd Hodds, 3-46 (s, 1 H), 3.81 (s, 3H), 4.60 (dd,

6. 81

HCI hydrogen chioride
LRMS low resolution mass spectrum
m multiplet
m/z mass spectrum peak
min minutes
Mpt melting point
NaOH sodium hydroxide
NMR nuclear magnetic resonance
q ~ quartet

singlet
t triplet
Tf trifluoromethanesulfonyl
TFA trifluoroacetic acid
THF tetrahydrofuran

TLC thin layer chromatography
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(d, 1 H, 6.91 (d, 1 H, 6.93 (s, 1 H, 7.22 (t, 1 H).
LRVMS: nfz 168 (MHt+). Analysis 5 found C,  56.66; H,
W@2@8/050972 6. 91 % COHL3NO2' 1. 33H20 requires C, PGBIERB(03/005683
H 8.27; N, 7.30% EXAMPLE22
N-[ 2- Hydr oxy- 2- ( 3- met hoxyphenyl ) et hyl | propi onam de OH
H 10 Triethylam ne (52m, 0.37npl) was added to the
amne fromexanple 1 (31.3g, 0.19nol) in
i a atsd heb8Sg rate of
VI BRI BR de AR uing A 58K Sindh DRTTRaR 66N,
20t Qmbigate) Pr opi onyI chloride (16.3nl, 0.19nol) was
added and after stirring for 30 mnutes, the reaction
tenperature 15 was raised to roomtenperature for a

XU SIFERASHION DATARGERE RECORDETEATROOMTEVMPERATURE
USINK AB?;@KE&AXS&MA%D#@EX CaD ARRNRETEGIQRNS
I N rpe ve
e ACTOMET ER e e AN R NRPER HRRE e

|N1“EG‘RAT FHORMSEVERAL SERIEErOEEXPOSURES. EACH

crystal on standing to white crystals

EXHG8ORE GU@ERED (.BP NVR, (VTIKEl AN EXEPDEY RE: 'I(IMI?L@E 60 S AND

T(rﬁ%‘rom DX%AsaE%sWﬁWFEESTH{%A SPHERE o5 bnt 3

H, 6.80 (d, 1 H, 6.90 (d, 1 H, 6.91 (s, 1 H, 7.22
(t, 1 H. LRVS: mz 224. Mt: 77-78C. Analysis found
C, 63.86; H 7.82; N, 6.28% Cl12H17N03' 0.1 H20
E)@mplleels C, 64.04; H,

h

.70; N, 6.22% 25 EXAMPLE 3
' WO

3-Methoxybenzaldehyde (27.2g, 0.2mol) in THF (150ml) was added to a stirred
solution of 3N HCI (aq) (150ml, 0.3mol) and sodium sulphite (37.8g, 0.3mol) at
room temperature. After 10 minutes potassium cyanide (19.53g, 0.3mol) was
added, portion wise, and the reaction mixture was then stirred for 30 minutes.
Diethyl ether (800ml) and water (300ml) were added and subsequent layers
partitioned. Aqueous re-extracted with diethyl ether (500ml) the organics
combined, dried over anhydrous magnesium sulphate, filtered then
concentrated in vacuo to give the cyanohydrin intermediate as'a colourless oil,
(35.579, 0.22mol, >100%). Borane-tetrahydrofuran complex (1M in THF)
(400ml, 0.4mol) was then cautiously added to the cyanohydrin in THF (100ml).
Once effervescence had ceased, stirring was continued at reflux for 1.5 hours
under an atmosphere of nitrogen. The reaction mixture was cooled then
quenched with methanol (40ml) before concentrating in vacuo to give a
colourless oil. 6M HCI (aq) (200ml) was added and reaction stirred at reflux for
two hours before concentrating in vacuo to give a white solid. This was pre-

absorbed onto silica then purified by column chromatography eluting with



10

15

20

25

O Borane-tetrahydrofuran conplex (1 Min THF) (376m,

0.4nol) was added to am de from exanple 2 (28g,
wW@2@3f0843y2 i n dry THE (100m ) then the reacti onPCT/IB2003/005683

m xture, stirred under an &nosphere of nitrogen gas,

was brought to reflux for 5 2.5 hours. The reaction

m xture was cool ed then quenched with methanol

(40rnl), before concentrating in vacuo to give an

dighiaroenethane: mithanbN arfinohR0(90:1(: ZP%&/eWﬁé il ¢8th dasa

reaction stirred at refl ux H)r two hours. The reactlion

chiokrIgse d31 390 PekPraole B4 Hi)c i DIMRECRKEHs 4000dia) 5:ad6e ¢bs,

2P ZE0GGHE AR .05 R e d I pEDag s, SH5cabind, . 6.8
(d, IieHh), I6e9 Bd, riad); 6C93Ms‘£ hHgi 2D, omat DRIS: (rﬁ/z’qé’@%-)lg Analysis

Or nic extracts re conbi ned, dried over an
s PBA6s Il Sl eN §.91 Ye Coottl1aNQ@2 1 S@bEhtacuiired @ 66.33; H,

8‘%7“&??9 §ive the title conpound as a colourless oil
at ' crystallised on standing to give col ourl ess
crystals (15 Sg 0.07nol, 59% . 1H NWMR (CDClI 3, 400MHz)

1.62 (q. 2H, 2.71 (q, 2H), 2.81 (t,
E%ﬁpﬁéés 00 (d, 1 H),(q3 sgb(s, 3H),(q4. 3lC_)|)(bs, 1 I(—|)
4.89 (d, 1 H), 6.81 (d. 1H) 6.91 (d, 1 H, 6.93 (s,

N2ty drbx et g obi : 50-51C.
al'ysi's oun .45% C12H19NCO2

0. 2H20 requires C 67. 70 H09119H N 6.58% 20

et hyl | - N-prop
ylacetamde d O H m hydrOX| de (15.1 g,

0.38mpl) in water (188aly>Wwas addedQto the amine from
exanple 3 (15.8g, 0.08nol) in dichloronethane (500mM) =

THsthyteheine (bginl 013 WAoBARLE B84Sd o RISFAMBRORSAPGRERGe £731.3q,

Vi gor ously stirred at room tenperature.
0.d8ms! biscdichiorrmeitiane (¢00mbrand maation nixturastitredruratigesh

a%ﬁ%@? roﬁﬁgdg%'ﬁ égsxétud‘% f%tr'1r0rr%9nufté)sr. Iﬂog%rnyrchlorlde (16.3ml,
0.19mol) was added and after stirring for 30 minutes, the reaction temperature
was raised to room temperature for a further 5 hours. The reaction mixture was
quenched 1N HCI (aq) (100ml) and then extracted with dichloromethane (2 x
50ml). The organic fractions were combined, dried over anhydrous magnesium
sulphate, filtered and concentrated in vacuo to give the title compound as a
colourless oil that crystallised on standing to white crystals (28g, 0.13mol, 67%).
'H NMR (CDCls, 400MHz) 8: 1.18 (t, 3H), 2.22 (g, 2H), 2.51 (bs, 1H), 3.31 (m,
1H), 3.71 (dd, 1H), 3.80 (s, 3H), 4.81 (m, 1H), 5.95 (bs, 1H), 6.80 (d, 1H), 6.90
(d, 1H), 6.91 (s, 1H), 7.22 (t, 1H). LRMS: m/z 224. Mpt: 77-78°C. Analysis
found C, 63.86; H, 7.82; N, 6.28%. C4oH7NO30.1H,0 requires C, 64.04; H,
7.70; N, 6.22%.

EXAMPLE 3

1-(3-Methoxyphenyl)-2-propylaminoethanol
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| ayers were separated and the aqueous | ayer

re-extracted with dichloronethane (200m ). The
wWoe@anss7ext racts were conbi ned, dried over 5 BONBRGA®I683

magnesi um sul phate, filtered and concentrated in vacuo

to give the title conpound as a col ourl ess oil

(17.8g, 0.06nol, 83%. 1H NWMR (CDCl 3, 400MHz) 5: 0.96

(t, 3H, 1.62 (g, 2H), 3.21 (g, 2H), 3.57-3.71 (m

2H), 3.82 (s, 3H), 4.01-4.3H(bg, 1 H, 4.16 (s, 2H),

5.00(m 1 H, 6.82 (m 1 H) 6.9%H-6.99 (m 2H) 7.22

(m 1 H. LRVvS: .9 %

6.95; N, 4.67% 10 Cl{

57.64; H 7.14; N, 4.8

6- ( 3- Met hoxyphenyl) 4- propyl nor pholin-3-one O-O /O ~

ot SRR USR8 BT e o
afideGreh)e erhie o stpgd 130661 hed aEI—iHrMO@mO)uheacnlhelreantlon

wth water (15m r 2 hours. The reaction mgyh}g
mmeceme@hundeéama’qma@h@re ofrnitrogen gas) was PEyghtdo reflux for

2 e fie eecion o E RS T alghehdP i ngthanol

(40hR), Webcral corfdentiating imascul tegive eer oziienhiiide oils6N HCI (aq)‘
magnesi um sul phate, filtered and ntrated._in vac

2@&@ was @edediand wastiapstirad 4 r%ﬂ%{gwr NP fours. (Eegeac ion

m r%@é%gég%@tgg&'d %8%13%26%9@'%&3@ af #f Iégers
sd{ﬁraféld) ThedadifeohisGaydrwas Rderdd basicdyy addmg)n of @stgssjium
carbabterihenpaiiad wits davariethye fp X 290r Fatdagic extracts
w%e’séf@g@%dcéﬁw%ﬁhﬁdﬁgs esBhe SemGuisiat8iiltdted andl;
catroeBtrivtach oxyapduentpl give ther tnqbe/cwppuoﬂ iasea pojopdoss o8 2wt

o R B2 o GTAE AL LS B RIES%).
NW(@@p?babbwz \A9.93 RMBAX 6D ¢q 5241 2. B (q, 1L PB D (t AH),
3.00 (d 1H), 3.80 (s, 3H), 4.30 (bs, 1H), 4.89 (d, 1H), 6.81 (d, 1H), 6.91 (d, 1H),
6.93 (s, 1H), 7.22 (t, 1H). LRMS: m/z 210. Mpt: 50- 51°C. Analysis found C,
67.47; H, 9.02; N, 6.45%. C12H19NO20.2H,0 requires C, 67.70; H, 9.19; N,
6.58%.

Q
QI

EXAMPLE 4

2-Chloro-N-[2-hvdroxy-2-(3-methoxyphenyl)ethyl]-N-propylacetamide
Cl

OH
/O N\/\

Sodium hydroxide (15.1g, 0.38mol) in water (180ml) was added to the amine
from example 3 (15.8g, 0.08mol) in dichloromethane (500ml) and the solution
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(100m ) under an atnosphere of nitrogen, over 30
m nutes. The reaction 5 m xture was brought to refl ux

wo 20048533021 s t hen cool ed and quenched by addi t PONIB2003/005683

nmet hanol (30nl). The reactiédn m xture was then
concentrated in vacuo and the col ourless residue
cautiously suspended in 4N HCl (aqgq) (400mL) before

- refluxing for 2.5 hours. The reaction m xture was

Vigthbsly atidtedif fﬂb@ﬁﬁﬁﬁ{ﬂéﬁ‘éﬁj re. (@ﬂ@%éce@ﬂdﬁl@ndé%y eZZ?nIV\@ ®mol)

separated and the aqueous |ayer rendered basic 0 b
veasdihenadded qzmi thssraactionmpsivie stired doea ferthen 3@mlnw@s The

et e YR EATE M g atnibons Wtelre R AE
di@lfﬂ@t%‘iﬁétﬁhﬁ@'(m)@hﬁ Tﬁé'dr@érﬁd e&frelctscmwmmbmédl dris@@ver
gl ve the title rrPound as a colourless oil

YOS, MBg0sHEM Slalnb)@ e, filtenadrandeeeneentrajed ipyycgo to give the

t@f%%?&%mg@ 3 cHByles gy & Fdihol, bty Prdi teoe,

@Dm-lé)fés 039&6 {t, 3|—?|)51 2. (q12l(=l) 3.4 Q§ Zid), 3.5HB. 714(lﬁ02H2 ,3.82 (s,
A0, 4107 21LRREs1 Hiy 4. 1846, 2000 5.9 115 mma&ccm S T05:946 09 (m,

g2 m 2R dRiys B OBB Roaffeld hAY'C,%7.58; 17638 N'4.67%.

¢?.4H NG:;C 1. B31050 IreguipdCi 67 B4y H), ghenaN, 4.88%1pl € 7B
f 3- (4- Propyl norpholin-2-yl)phenol O HON 25 WD
2004/ 052372 PCT/ 1 B2003/ 005683 67 Hydrobrom c acid

#}8% gnd the ani sole fromexanple 6 (8.62g,
. % were heated to reflux together for 1 hour.
After cooling the reaction mxture was diluted with

BM3-BletitdB@ehyh) e propirhordhiotine-obye addi t i on of NHACH
(20m). The vyell ow opaque sol ution s then extracted

wi th di chl oronet hane (2 x 10 ) he organi c
extracts were conbi ned then i ed jover anhydrous

magnesi um /O N~

Potassium hydroxide (4.2g, 0.07mol), isopropyl alcohol (600ml) and the amide
from example 4 (17.8g, 0.06mol) were stirred together as an opaque solution
with water (15ml) for 2 hours. The reaction mixture was concentrated in vacuo
and the yellow residue dissolved in ethyl acetate (200ml). This was partitioned
with water (200ml) then brine (200ml). The organic fraction was dried over
anhydrous magnesium sulphate, filtered and concentrated in vacuo to give the
titte compound as a yellow oil (15.8g, 0.06mol, 100%). 'H NMR (CDCls,
400MHz) 8: 0.96 (t, 3H), 1.62 (m, 2H), 3.36 (m, 2H), 3.51 (q, 2H), 3.81 (s, 3H),
4.30-4.62 (bq, 2H), 4.79 (d, 1H), 6.85 (d, 1H), 6.91 (d, 1H), 6.95 (s, 1H), 7.29
(t,1H). LRMS: m/z 272. Analysis found C, 66.80; H, 7.78; N, 5.52%.
C14H19NO30.1H20 requires C, 66.96; H, 7.71; N, 5.58%.

EXAMPLE 6

2-(3-Methoxyphenyl)-4-propylmorpholine
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sul phate, filtered and concentrated in vacuo to give
the racemc mxture of the title conpound as a yellow

W@R0I04072378g, 0.03npl, 96% . The enanti onmers wePET/IB2003/005683

separated by chiral chromategraphy (Chiral pak AD 250 *
20mm columm) eluting w th hexane: isopropyl alcohol:
diethylamne (70: 30: 0.05) to give enantioner 1 10
(ee > 99.5% and enantiomer 2 (ee> 99% . Each

enanti omer was purified by colum chromatography on
silica eluting with dichl oro@t hange: nethanol (95:5)
to give enantioner 1(7a) (3. Ol4nol, 39% and

enantiomer 2 (7b) 4%: L4 A0%. as
colourless oils. Enant 1 (7a): 1H NMR (CDCl 3,

400MHz) 8: 0.96 (t, 3 .60(q 2H), 2.13 (t, 1 H),
2.31 (t, 1 H), 2.41 (t, 15 2.85 (d, 1 H), 3.02

E{%‘#an -t%arp@@@ SA)Q co&g)"%b 12M %T(—@ dod, o flgr%l)(vdas ddded

dropwite it thé RidBphotire32aie ’(rbhi-ﬁ%am&leeﬁlﬁ&&@,ro QSn’(oj))m dryq HF

(QOQ@?)(?E\%Ie? ag;la(%%lje(q 01Q nigr g§a|t1 9v§913q [nln ﬁ%qTag g%a?tajn

“i' {é—% eﬁr}lson?rfﬁg&t th r@‘lgx? ) h()hrs ﬂae’ﬁ)eoo‘(ie@anﬂ nbhg? be/ addition

of ntha@olAB06). Thel—l)eacﬂ@h/lﬂ:lthm waszhenmcpocentrateddnAfsyp and
P hal 2z
thiColopeioRp besighs ettty Supmarioes MRS R (8P (45 Th befre
ﬁfl%&ﬁ%ﬂr& BAHURS. SFHT& mafttioA reixRir8YWas eddied ahtiadioflpreméthane
en chl ori de .OM sol ution in diethyl ethe
za@mnl )adml Lauelr@dNerBh%enafatﬁd anfl He@aneouslayet r%rrcf@de%tbasw
t f
SO GTBEN b ol i ol R o B R Bl tBane

(8 XVQ(%QQ# IQ@% r%t&’@ﬂré&%%mﬂed 6c$r|erdier am:lhydtous
(3.115¢g 9099 . 1H NMR &CDSQ:) 40

magmes(uum s;#[;hate;tfllareg,ﬂndchq;nceg\tr@ q in vacugq)to @V%éhe( fitle

@')upoluﬂ%zé’s %tc?ic;lt I&&asﬁlﬁ% %1tg7g2(?'%nol48g% (I E@vllré) (CDéi326
ADRBHELS: 01950(1; 3ﬁ)21 5©t q sz)z OSl(RMEBl) m% czsz][ I\Z#E}Xt 2H),
Anal ysi s f-eund 98;

2.81 (d, 1H), 2.98 (d, 1H) 380 (s, 3H) 385 (t, 1’H) 455 (d 1H), 4.60 (d, 1H),
6.81 (d, 1H), 6.91 (d, 1H), 7.21 (t, 1H), 7.23 (s, 1H). LRMS: m/z 236. Analysis
found C, 68.94; H, 8.80; N, 5.79%. C14H21NO20.5H20 requires C, 68.82; H,

9.08; N, 5.73%.

EXAMPLE 7A

R-(-)-3-(4-Propylmorpholin-2-yl)phenol

Example 7B
S-(+)-3-(4-Propylmorpholin-2-yl)phenol

o™

HO N

1
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5 C13H19NO2' 0. 18H2O requires C, 59.82; H, 7.86; N,

5.37% aDb = -5.66 (Methanol 10.6ng/ 10m ). A SAMPLE
WOR00IME23T: TLE COVPOUND WAS RE CRYSTALLI SED BY PO&/BXBOM3/005683

DI FFUSI ON USI NG A METHANOL:67 DI ETHYL ETHER M X AND AN

X- RAY CRYSTAL STRUCTURE OBTAI NED. THE ABSOLUTE 10

STERECCHEM STRY OF THE Tl TLE COMPOUND WAS DETERM NED

FROM THE DI FFRACTI ON DATA BY THE METHOD OF FLACK AND

BB RRAOMR A oS A b B g, pogon

werdmeated td fhflﬁxdogﬁhbofqrﬂhbmyﬂ Pdtich aoolmg}HeNid%ctlon mlxture was

P d f I h h d
OG5 TR ik 5 B . e
VG Satiye S orf ¢ WipT @b ol ““W"%'ﬁﬁ‘g}°”‘ﬁﬁa”%?<%2§ 1omD
The&ﬁrgmmc éhttactowgemn ccmb:ne@i @emgTredcm\sirafdiwdrwajmgeesmm

ot assi.um

e it rod 2ohbsitetdh naelate bhRdneap R Rkl of the
tifte '&Slinrp(%ﬁﬁ‘ &4 8 viellow o_l'lqml%g 'ﬁft?srﬁblg 96%) FHE %o WRIrS were

conb nd dried over anhydr ous %ne3| um

sspamtad by dhiral elrematadrapbiyd EhirakxakdAR 250at2@mnocglunen) eluting

WiBheins” oo o e 1853007 bl Give spgptiomer

(éé">"%%?/&)‘%énarﬁ%@ (e8> QQ"(ZJ Ea@\wgﬁalﬁtfﬁmai‘%vas?puzbﬁled by
cgrqmyl ngtpgrqp,hy-gr) siliga @jg&mg_\glthglthqrgn’(eghane methanol (95:5)
to givdl SFAMSNANR? ) (3.628 Y6 DPAMRN M0k PLRE RBABLASr 2Pb) (3.150,
0.014mol, 40%) as colourless oils. Enantiomer 1 (7a): "H NMR (CDCls,
400MHz) &: 0.96 (t, 3H), 1.60 (q, 2H), 2.13 (t, 1H), 2.31 (t, 1H), 2.41 (t, 2H),
2.85 (d, 1H), 3.02 (d, 1H), 3.90 (t, 1H), 4.02 (dd, 1H), 4.60 (d, 1H), 6.78 (d, 1H),
6.80 (s, 1H), 6.91 (d, 1H), 7.20 (t, 1H). LRMS: m/z 222 (M-H"). Enantiomer 2
(7b): "H NMR (CDCl3, 400MHz) 8: 0.96 (t, 3H), 1.60 (q, 2H), 2.13 (t, 1H), 2.31 (¢,
1H), 2.41 (t, 2H), 2.85 (d, 1H), 3.02 (d, 1H), 3.90 (t, 1H), 4.02 (dd, 1H), 4.60 (d,
1H), 6.78 (d, 1H), 6.80 (s, 1H), 6.91 (d, 1H), 7.20 (t, 1H). LRMS: m/z 222 (M-
H").

EXAMPLE 8

R-(-)-3-(4-Propylmorpholin-2-yl)phenol hydrochloride

HCI

Enantiomer 1 (7a) of example 7 (3.00g, 0.014mol) was dissolved in diethyl
ether (180ml) and hydrogen chloride (2.0M solution in diethyl ether) (10ml) was
added. The reaction mixture was stirred at room temperature for 30 minutes,

then the solvent was decanted and dried in vacuo, giving title compound as a



H N Prepared follow ng the sane nmethod as for

exanple 2 starting fromthe amne in exanple 9 (3.41
w@2000/08287n01 ). The crude reaction m xture was PUF/IB20634005683

by 10 col utm chr omat ogr aphy8on silica eluting with

di chl oronet hane: nethanol (95:5) to give the title

conpound as a bright yellow oil (3.08g, 0.012nvl,

70% . 1H NMR (CDCI 3, 400MHz) 6: 1.18 (m 3H), 2.24

il S (3% 8. 01 Zbl) 0% ) SNMIR D05 4012y 8.4 06 ¢, 3k,

181 (IQIEUZH)J_IRZ (t, *n?])z 321@(&2 EH):F3).2(|) 51 E%Atﬁzﬁolit,lmH), 401t 1H),

4250 b Gt DT Bed st 1D BoioHn THs 688 (e hipi 2 ( 1H)
i jole. L . q

RS, MR 222, A [ur{CT O, B, o N g,

5 GRHTMND-0.18H0mBquire4 %), 59182 MR 66PROB, 3740 0d z)-566°
0.95 (t, 3H), 1,56 (m WD 2004/ 052372
(Methanld$:6me548mD).- 70 2H), 2.61 (m 2H), 2.77 (d, 2H),

ASpMPEE GFITHE TIRLE GOMPOUND WAS RE ERVSTALEISES BY
\VARDUR DIFFUSION3USING A METHANOL: DIETHYL ETHER MIX AND AN
YRAY FEXETAL SHEUETLIRE 5 AINED: RHEARSGlifE s

10 STERBOHBMERMSTRYOF THE TIPE'CEMPOURD WAS DETERMINED
FROM THE DIFFRACTION DATA BY THE METHOD OF FLACK' AND WAS
SHOWN TO HAVE AN ‘R’ CONFIGURATION.

REF 1: H.D.FLACK, ACTA CRYST. 1983, 439, 876-881

15
EXAMPLE 9

2-Amino-1-(3,5-dimethoxyphenyl)ethanol

OH

0 NH

0

Prepared following the same method as for example 1 starting from 3,5-

20 dimethoxybenzaldehyde (5.00g, 0.03mol). After refluxing in 6M HCI (aq) the
reaction mixture was cooled and extracted with diethyl ether (2 x 80ml). The
organic layers were discarded and the aqueous layer basified by the addition of
potassium carbonate. The aqueous residue was then extracted with ethyl
acetate (3 x 70ml). The organic extracts were combined and dried over

25 anhydrous magnesium sulphate, filtered and concentrated in vacuo to give the
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in exanple 11 (2.70g, 0.011 nol) to give the title

conpound as a yellow oil (3.56g, 0.0l11lnol, 100%. 'H
wWORMR40EBTA 3, 400MHz) 6: 0.92 (t, 3H), 1.61 (mPADIE26)3/005683

3.20 (m 2H), 3.51 -3.64 (89 2H), 3.80 (d, 6H), 4.13

(s, 2H), 4.95 (m 1 H, 6.40 (m 1 H, 6.55 (s, 2H).

LRVS: mz 316 (M H+). EXAMPLE 13 6-(3

5- bi met hoxyphenyl) - 4- propyl nor phol i n-3-one O O 15

t f go/ax
dﬂ@%ﬁ&@&éé% 416 gm"‘g‘g’%?ﬁ e bstﬁa%ﬁou 599X ﬁlﬂNl\?RE(CD;;OD

starting romt e 12" (3

400N H2)05: . VE —-tIhGGt int, 1284) c@ﬂl&a(snﬁHa),sA aoxm My, 838 (s, 1H), 6.52

009nol 1H NMR (CDCI 3, 400MHz) 8: 0.94
%ZﬁéﬁbR'\% mgﬁ?(W 330(m 2H) | 349(m) 2H),

3.80 (s, 6H), 4.30 (d, 1 H), 4.42 (d, 1 H, 4.73 (dd,
201 H, 6.42 (s, | H, 6.53 (s, 2H). LRVs: nfz 280
EXAMPLE Y® 2004/ 052372 PCT/ |1 B2003/ 005683 71 EXAMPLE
14 2-(3,5-D net hoxyphenyl) 4- propyl norpholine 5

f h

w th diethyl ether (2 x
80ml). The organlg/' , and t he
aqueous basified by ad; dn of pota si um car bonat e.
The aqueous residue was_then extract@d with ethyl
acetate (3 x 80m) and tie 10 organic extracts

conbi ned, dried over anh¢drous magnesi um sul phat e,
filtered then concentrdlted in vacuo to give the title

compound as a Pale orange oil (2.14g, 0.008nol, 93%
anpamd fotioaon ynethod agst( pxamg}e 2 ﬂg@ng ,ﬁ‘om m amine

BB 5105 e e BBl ey i o

c’glslgﬁn (%@b(n&{ah apfy 38 dilia elutifig wﬁh4ﬂcf(l6rorﬁéﬂ1ané%thaﬂoﬁ 95:5)
to give the title compound as a bright yellow oil (3.08g, 0.012mol, 70%). !

NMR (CDCls, 400MHz) §: 1.18 (m, 3H), 2.24 (m, 2H), 3.34 (m, 1H), 3.68 (m,
1H), 3.81 (s, 6H), 4.80 (dd, 1H), 5.95 (bs, 1H), 6.39 (s, 1H), 6.51 (s, 2H). LRMS:

m/z 252 (M-H").

EXAMPLE 11

1-(3,5-dimethoxyphenyl)-2-propylaminoethanol
OH
H
/O N\/\

0

Prepared following the method as for example 3 starting from the amide in
example 10 (3.06g, 0.012mol) to give the title compound as an orange oil
(2.72g, 0.011mol, 94%). "H NMR (CD3OD, 400MHz) 8: 0.95 (t, 3H), 1.56 (m,
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EXAMPLE 15A R-5-(4-Propyl norpholin-2-yl)benzene-1,
3-diol Exanple 15B 20

W®2@40823FPr opyl nmor phol i n- 2-yl ) benzene- 1, 3-di ol PCTAB2BI3/005683
OH WD 2004/ 052372 PCT/ | B2008/ 005683 72 Prepared
followi ng the sanme route as for exanple 7 starting
fromthe 3,5- dinmethoxyphenyl conpound in exanple 14
(1.00g, 0.004nol) giving the title racem c conpound

5 [ r
20 0L I a T 8L AP BER, oGTS U PO SR AR
2R50_RM30 minz 40uidH™S el uting with hexane i sopr opyl
al cohol: (80: 20) to give enantiomer 1 (1 5a) (5.2ny)
(ee > 98.94% and enantiomer 2 (15b) (5.1 ng) (ee >
brown oils. Enantionmer 1 (15a): 1H NWR
EM%@E%OM—E) b: 0.96 (t, 3H), 1.58 (m 2H), 2.01
(t, 1H) 2.20 (dt, 1H)
23.(38 g

H) , 618(t 1 H), 626(3 2H)
H+). Enantioner 2 (15b): 1H N
0.95 (t, 3H, 1.58 (m 2H)),
1H, 2.38 (t, 2H), 2.80 -
H, 3.98 (dd, 1 H) 1 H),
6.25 (s, 2H). LRI\ZB‘O 23 M \/I%NPLE 16 15
4- Fl uor o- 3- et hoxyben}al dehyde O OF O

(4- Fl uor o- 3- net hoxypher met hanol (5.00g, 0.03nvol)
and manganese di oxide (B3.4g, 0.38ml) were stirred
i n di chl oronmet hane (100rmh) under an at nosphere of
nitrogen, at gentle reflux for 16 hours. The cool ed

Prgggrtédo%llyw?ﬁtg%% same tme Stflod as for example 4 starting from the amine

LRI\/S Mz 238 (M 10
(CD3CD, 400MHz) 8:

0 | H, 2.20 (dt,
2H) 378(dt |

in example 11 (2.70g, 0.011mol) to give the title compound as a yellow oil
(3.569, 0.011mol, 100%). "H NMR (CDCl3, 400MHz) &: 0.92 (t, 3H), 1.61 (m,
2H), 3.20 (m, 2H), 3.51 —3.64 (m, 2H), 3.80 (d, 6H), 4.13 (s, 2H), 4.95 (m, 1H),
6.40 (m, 1H), 6.55 (s, 2H). LRMS: m/z 316 (M-H").

EXAMPLE 13

6-(3,5-Dimethoxyphenyl)-4-propylmorpholin-3-one

/O N\/\

-

Prepared following the same method as for example 5 starting from the amide
in example 12 (3.54g, 0.011mol) to give the title compound as a yellow oil
(2.44g, 0.009mol, 78%). 'H NMR (CDCls, 400MHz) &: 0.94 (t, 3H), 1.61 (m, 2H),
3.30 (m, 2H), 3.49 (m, 2H), 3.80 (s, 6H), 4.30 (d, 1H), 4.42 (d, 1H), 4.73 (dd,
1H), 6.42 (s, 1H), 6.53 (s, 2H). LRMS: m/z 280 (M-H").
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20 filtered through arbacel and concentrated in vacuo
to give the title conpound as a white solid (4.18qg,

w@:202/P5312 85% . 1H NVR (CDCl 3, 400MHz) 8: 3. 9BCT/EB2003/005683

3H), 7.23 (d, 1 H), 7.437"tm 1 H), 7.50 (d, 1 H
9.91 (s, 1 H. Mt: 61-63C. Analysis found C, 62.18;
H 4.54% C8H/FQ2 requires C, 62.34; H, 4.58% 25
EXAMPLE 17 2- Anmino-1-(4-fl uoro-3-nmethoxyphenyl

et hanol WO 2004/ 052372 PCT/ |1 B2003/ 005683 73 OH O NH2
Prepared, follow ng the sane nethod as for exanple 1
EXAMPLE)14r om 4-f | uor o- 3- net hoxybenzal dehyde (4. 17g,
0.03mol ). After refluxing in 6MHCl (aq) the reaction
. xture was cool ed and extracted with diethyl ether (2
s2ndinethoxypBerylydrmrepymarpioliRg e di scar ded and t he
aqueous | ayer basified by the dition of potassium
carbonat e. The aqueous resi d@ggwasyt hen extracted with
ethyl acetate (3 x.80m ). The organic extracts were
combi ned and dri ed-Bwe F “®|gnesi um sul phat e,
filtered and concentreé n vacuo to give the title
conmpound as an orange \Q (2.36g, 0.013noI, 47%. 'H
NVR (CD30D, 10 400MHz) & 2.80 -2.91 (m 2H), 3.86 (s,
3H), 4.64 (m 1 H, 6.8(m 1 H, 7.03 (t, 1 H,

7.11 (dd, 1 H). LRI\/IS 1Mz 1186 (M H+). EXAMPLE 18

Pé?r%’%f@% Telip o the reths 94 BE akatrore, rabAmAY Tiatd tad haRash

f
oRBhIRS 1975425 QLIS #}%ﬁ%f’“ fig ¥4 Bl H0F (ARG codleam
reactionr mixnme \pals ekiractedwitrcdiethyh etherdgut 8@mbphie @nganlc layers

a el u W|th et h a e:, penta
Wi stEded and b ausade beSSy B st O falpSsiin t8rbonate.
ThREYRfRIUsT86idRB WA MEnekiftePRith ethyl acetate (3 x 80ml) and the
organic extracts combined, dried over anhydrous magnesium sulphate, filtered

then concentrated in vacuo to give the title compound as a pale orange oil
(2.14g, 0.008mol, 93%). "H NMR (CD;0D, 400MHz) 8: 0.95 (t, 3H), 1.58 (m
2H), 2.01 (m, 1H), 2.22 (dt, 1H), 2.38 (t, 2H), 2.83 (d, 1H), 2.93 (d, 1H), 3.78
(m, 7H), 4.01 (dd, 1H), 4.45 (dd, 1H), 6.39 (s, 1H), 6.49 (s, 2H). LRMS: m/z 266
(M-H").

EXAMPLE 15A

R-5-(4-Propylmorpholin-2-yl}benzene-1, 3-diol

Example 15B

S-5-(4-Probv|morpholin-Z-vl)benzene-1, 3-diol

o™

HO N\/\

OH
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20 0.002rmol, 35%. 1H NWR (CDCI 3, 400MHz) 8:1.18 (t,

3H), 2.24 (q, 2H), 2.58 (bs, 1 H), 3.34 (m 1 H),
w@2@3/062372 1 H), 3.88 (s, 3H), 4.82 (dd, 1 H), BCEB20#005683

1H, 6.82 (m I H, 7.007tm 2H). LRVS: mz 242

(M Ht+). EXAWPLE 19 25

1- (4- Fl uor o- 3- met hoxyphenyl ) - 2- pr opyl am noet hanol WO

2004/ 052372 PCT/1B2003/ 005683 74 OH O N~~~

P?%ﬁﬁ%ﬂ%llé\ﬁ{nﬁqﬂh%rﬁ$§n fIRL R %57 %@’r@@‘&% fhe’s,5-

artin om exa
dﬁnétﬁmwpﬂ)heny%fcbmpdmﬂl inexampler 18N H0g, 02004 rhok giving the title

B i S A S e
w%'ﬂéisbgﬁraqgél' %lﬂaﬂéﬁﬁo 5 lfdp‘ﬁg J@%lé?ﬁd@ﬂﬁ'iﬂd’“ﬁ@ﬁwm column)

pot asSi um ca bona te. gueous residue was t
ebptingarithe Hexandt |ecl)my)byl ac@u@lt B0 20y tegivie) enarttienuergh (i 5a)

(Gregades  ShBrarad Shaiibruy 4 bR cnd) et Sraarara
chS%mg'oM§ Eu'?gn/uérhfe:l $ é?%“&?%%ﬁ/gc?ém %WH%%%?G (4 3H), 1.58

(r& 951)(2 ,0111H)1,H)12510 (dig 11252, 32(t62H)"2.82H)2.92 (#9 21—[:) 3.89 (dt,

15 981 (03 1By, f%ﬂd?kﬁf B4 tt THe 2R3 2 LR vz 238 (v-

SR atiotler 2 (15p); [H NMR (CDOD; 400MHz) &: 0,95 (t, 3, 1,88 (m,

2H NOﬁr(tb,pM-l-l)aQeZQl(dtdéH) @.38 (t, OH), 22805 FOPr(gpaHEd.78 (dt, 1H),

S04 0 R 8o 8 25 1SS i 2 v

give the title conpound as a yell ow oil

EXAMPLE 16

4-Fluoro-3-methoxybenzaldehyde

O;@AO
F

(4-Fluoro-3-methoxyphenyl) methanol (5.00g, 0.03mol) and manganese dioxide

(33.4g, 0.38mol) were stirred in dichloromethane (100mi) under an atmosphere
of nitrogen, at gentle reflux for 16 hours. The cooled reaction mixture was then
filtered through arbacel and concentrated in vacuo to give the title compound as
a white solid (4.18g, 0.027mol, 85%). 'H NMR (CDCls, 400MHz) &: 3.96 (s, 3H),
7.23 (d, 1H), 7.43 (m, 1H), 7.50 (d, 1H) 9.91 (s, 1H). Mpt: 61-63°C. Analysis
found C, 62.18; H, 4.54%. CgH;FO, requires C, 62.34; H, 4.58%.

EXAMPLE 17

2-Amino-1-{(4-fluoro-3-methoxyphenylethanol
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(0.97g, 3.00mmol, 87%. LRVMS: mz 304 (MHt). This was
taken on crude. 20 EXAMPLE 21 6-(4-Fl uoro- 3-net hox

W@ b@n/0yi3y2 4- pr opyl nor phol i n- 3- one WO 2004/ 052 3FQT/1B2003/005683

PCT/ 1 B2003/ 005683 75 O Y@ O N~/\ F Prepared

followi ng the same nethod as for exanple 5 starting-
wth the amde fromexanple 20 (0.96g, 3.00mvl) to
give the title corrpound as a yellow oil (0. 64q,
2.40mml, 75%."H NWR (CDCl 3, 400MHz) 8: 0.94 (t, 3H),
1.62 (m 5 2H), 3.33|(m 2H) 848 (m 2H), 3.91 (s,
3H), 4.34 (d, 1 H, ©43 MH76  (dd, | H),
6.85 (m 1 H), 7.01 - LRVS: mz 268

(M H+). EXAVPLE 22
2- (4- Fl uor o- 3- net hox ') - 4- propyl nor pholine O O

10 F Prepared followi ng the sane nethod as for exanple
Féesaradtfolowinigt thetdaene metppdob bs ier3exarsplier b startingiiom 24fluoro-3-

rée@ﬁé’%‘?dﬁmzz@?ciarﬂfyﬁé’%@iZ%@%E&'a?é?t@gee'ﬂﬁéﬁ%nm el R

cgl%rn thiktdfre @Q@cboneﬁ PELRIE mﬂﬁedlét%émal(ma@mﬂ . The

the aqueous layer basified by the addition o
opgnrus Hyens were disnaeded had de equeous yen bagiiediieihe addition of

d
pelissilih Eopiinateonhe AauBai o de whsdReh explfest A Ry
a&@@rﬂ@% wrBoTlh PTRé Brgdri¢ BRIrgsts avste RGN @tnelOHridd gasrio
ive the "title Cconpound as a yeIIow oi |l (552ng

azhygmlmam%lunuwlpm titzren, andicongentraged ¢ yacyq @ to give the

ﬁ cbg%%o%%goar%aggr?%&e %ﬁ‘é t36§ %?H?H?ol 4?7}_‘369“1&4 EJM% r(nCéi%
4UbM+$z)%42(@o —3id1, gﬂ ), Gdgb (sl ?H), 44545@n (ﬂﬂ& 6.89 Icm 1:? 7.03
(QHH)(M1|=IH()jdH)1H) LRMS m/z186 (M- )

EXAMPLE 18

N-[2-(4-Fluoro—3-methox§kphenvl)-2-hvdroxvethvl]propionamide
OH
| H

o N\ﬂ/\

O
F

Prepared following the same method as for example 2 starting with the amine

from example 17 (1.32g, 0.007mol). The crude reaction mixture was purified by
column chromatography on silica eluting with ethyl acetate: pentane (2:1) to
give the title compodnd as a yellow oil that crystallised on standing (0.59g,
0.002mol, 35%). 'H NMR (CDCls, 400MHz) &: 1.18 (t, 3H), 2.24 (q, 2H), 2.58
(bs, 1H), 3.34 (m, 1H), 3.63 (m, 1H), 3.88 (s, 3H), 4.82 (dd, 1H), 5.98 (bs, 1H),
6.82 (m, 1H), 7.01 (m, 2H). LRMS: m/z 242 (M-H’”).

EXAMPLE 19

1-(4-Fluoro-3-methoxyphenyl)-2-propylaminoethanol
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EXAMPLE 23A
R- (+) - 2- Fl uor o- 5- (4- pr opyl nor phol i n- 2-yl ) phenol WO

wQOM4N8532872 PCT/ |1 B2003/ 005683 76 Exanpl e 23BCT/IB2003/005683

S-(-)-2-Fl uoro-5-(4-propyl mér phol i n-2-yl)phenol O HO
F Prepared follow ng the sanme nethod as for exanple 7
starting with the anisole 5 from exanple 22 (200ng,

0. 789nmpl). The crude reaction m xture was purified by
col utm chr omat ogr aphy on sild,ga eluting with

di chl or onet hane: t hanol &Jﬁ: 1¢) to give the title
racem c conpound a®.a dark | oNi scqus oi | (149ny,
0.62mmol, 79% . The onersS were separated by
chiral chromat ography Chiral pak AD 250 * 20mm
colum) eluting w Fh hesane: isopropyl al cohol: (90:

10 10) to give enantioner 1 (23a) as an opaque oil (1
Breppredollowdty 5% samed reethodiasifer exapb} starting with the amide

fcq\éSt al | | ne‘ﬁl\ﬁ%%lé %mﬁ% @fb‘ Enantél\%%l

réﬂbtl(?rﬂ}mxtar@gva%toooié@ %‘d %x@éct(a@itwnﬁldlélhyl %tﬁ’gr ©Lx g@ﬂl) The

bor 99 (d
ofpanic layers3vere, discagded @nvsthemqugous la;@r&k@s;ﬂed)uy the addition of

AOGs  poefe, TR A oo Was o st it ety

A48 »850mP. ?ﬁe(drgar%tﬂ)extrécfs%éﬂ@ ccﬁhbmea dhl éhtled 6VJ§9
2.22 (dt, 1 (dd, 2H),

grtyd rquq_magmeg@mq gulphgt%flltezpd@nq ggncqntrq;tedgn 'VBC(ImtO give the

Bespdindgrigas A nidle P13 st apor) 1. 7RI R E "SR CDs0D,

A0NHEPS:10.06(HSHYY | Bey@EhEZHY), PBIEARH X2 RbiZd, 2H), 3.96 (s, 3H),
4.77°(t, 1H), 6.90 (m, 1H), 7.03 (t, 1H), 7.11 (d, 1H). LRMS: m/z 228 (M-H").

=

EXAMPLE 20

2-Chloro-N-[2-(4-fluoro-3-methoxyphenyl)-2-hydroxyethyll-N-propylacetamide
Cl

0]
I OH

O N~

F

Prepared following the same method as for example 4 starting with the amine
from example 19 (0.84g, 4.00mmol) to give the title compound as a yellow oil
(0.97g, 3.00mmol, 87%). LRMS: m/z 304 (M-H"). This was taken on crude.

EXAMPLE 21

6-(4-Fluoro-3-methoxyphenvl)-4-propyimorpholin-3-one
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C'"~0O WD 2004/ 052372 PCT/ | B2003/ 005683 77 Pot assi um
cyani de (20.15g, 0.31 npol) and ammoni um chl ori de

wo 1®445237D. 31 nol) were dissolved in water (6POLIBAEB/005683
whi ch was added 4-benzyl oxybenzal dehyde (32.9q,
0. 155npl) followed by diethyl ether (100m ). The
reaction mxture was stirred vigorously for 48 hours
at roomtenperature before extracting with ethyl 5
acetate (2 x 200nl). The co ned®@rgani c | ayers were
dri ed over anhydrgus magné€si umysul phate, filtered and

concentrated in vacuo to glve t cyanohydrin

i nternedi ate as a-ye g,™~0. 14nmol , 909 .
The cyanohydrin was dlssolved in dry THE (300m)
and bor ane- net hyl _sdhphizde conpl ex (26.6nl, 0.28n01)
was added. The rebction n1xture was refluxed for 2 10

Prgggéefd fgﬁlﬁrieg &);Snagag ﬁpﬁ 354 \% gxgﬁbiba%lta% agrﬁiyi gh the amide

frdrﬂ ﬁgﬂ% 0roa, B GOMRRI Sl divethd Bile 2oMpPauadum ellow oil
e ex

subS| ded The reaction m xture was t

(OB m@mm 15%y.dELSMR (@D Che 40EM M) @i Y4uttedihi - 62 (m,

wat er s
2085, ety o)t iR oo & 2ih £3¢ etah Ao reeli e
(dgC te?as?(n% 1+, $7AL7 08 ThE 200)0BRMS ol 268 gMvidT)e
fi over anhydrous magnesi um sul phate, filtered and
concentrated in vacuo to give the title conpound as a
id (24.8g, 0.10nol, 73% . 1H NMR (CDCl 3,
E%’;%@ 1.62 (bs, 3H), 2.81 (dd, 1 H), 2.99 (d, 1
, 4.61 (g, 1 H, 507 (s, 2H), 6.95 (d, 2H,
2- 43—"@0c7r04§-n€é’tho>7 hen prapyimdiphdliveH) . 20 EXAMPLE 25
- NYL) - 2- HYDROXYETHYL) PROPI ONAM DE
OCH N~ OC 25 The amnefg@ anpl e 24 (24. 8q,
0.10nol ) was dlssdlved in chlo onethane

F

Prepared following the same method as for example 6 starting with the
morpholin-3-one from exarﬁple 21 (633mg, 2.37mmol). After refluxing in 6M
HCI (aq) the reaction mixture was cooled and exiracted with diethyi ether (2 x
20ml). The organic layers were discarded and the aqueous layer basified by the
addition of potassium carbonate. The aqueous residue was then extracted with
ethyl acetate (3 x 20ml). The organic extracts were combined and dried over
anhydrous magnesium sulphate, filtered and concentrated in vacuo to give the
title compound as a yellow oil (552mg, 2.18mmol, 92%). H NMR (CD30D,
400MHz) &: 0.95 (i, 3H), 1.58 (m, 2H), 2.02 (t, 1H), 2.22 (dt, 1H), 2.38 (t, 2H),
2.85 (d, 1H), 2.93 (d, 1H), 3.80 (m, 1H), 3.84 (s, 3H), 4.01 (dd, 1H), 4.50 (dd,
1H), 6.88 (m, 1H), 7.02 (t, 1H), 7.09 (d, 1H). LRMS: m/z 254 (M-H").

EXAMPLE 23A

R-(+)-2-Fluoro-5-(4-propylmorpholin-2-yl)phenol
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(700m) and to this was added triethylam ne (20.86m,
0.15npl ). The reaction mxture was stirred and cool ed
W 0000@52302f or e propionyl chloride (7.12ml, WO PCT/IB2003/005683
2004/ 052372 PCT/ 1 B2003/ 005683 78 0.082npl) was added
dropwi se. The reaction m xture was then allowed to
warm to roomtenperature over 16 hours before
quenching with 3M HCl (aqg) (20nl) and water (100nm).
on m xture was then extracted with
Exef IsQ@Bth ane (3 x 200nl) and the conbi ned organic
9-6)-2rEludra-&el 4eprepybnaphyglin-2ud)pieaoesi um sul phat e,
filtered and concentrated in vacuo to give the title
conpound as a cl ear viscous @ 7.5g, 0.092nvol,
90% . 1H NMR (CDCI3, 400MHz S .10 (t, 3H), 2.19

(q, 2H), 3.32-3.481Qu _4&) , *81N 511 (m 1
M. 6.99 (d, 2H), 7,22 (m 7%%: mz 298

(MH'). 10 EXAVPLE 26
1- (4- benzyl oxypheny#) - 2>pr opyl am noet hanol OH H N~/\
O C To the am de fromexanple 25 (27.5g, 0.092npl) in

Rrepareidefolloving themsame aekibad @@rfahexampWV startipgivith the anisole

| t
TR é?—i?ﬂ’?mgr 0B ThP Sl GFE 4 Rpr gl W prfec
| ol W@ dM’cFé h{ Barsilicausiotheg dithi dibhiBRdristh@ine: methanol
30mL) . V\ater and c. HCl (35m) were added and
Bd 0y & gfvedhert Letrapem comnpauc esia dark yallew virgousait £9mg,
ob@%@&@ I N e R
akm%o *rﬁ@maqu@loum letutirtg withh hexanecisegroyt Alcohol: (90:

A S e e AL B LA v
e ]

(‘emm (@DQ@W%OBMI—Q 350(95 (t33'l)l) 1155&11( QH)ZHM t, 1H),
525 Tt T %) 557 GigH), o5 27 (b, 2H) 578t 1H), 3.0 fdd, 1H),
4.43 (d, 1H), 6.78 (m, 1H), 6.89 -7.01 (m. 2H). LRMS: m/z 240 (M-H"). ap =
+0.91 (Ethanol 1.10mg/ ml). Enantiomer 2 (23b): 'H NMR (CD30D, 400MHz) &:
0.96 (t, 3H), 1.58 (m, 2H), 2.01 (t, 1H), 2.22 (dt, 1H), 2.38 (t, 2H), 2.78 (dd, 2H),
3.78 (dt, 1H), 4.00 (dd, 1H), 4.43 (dd, 1H), 6.78 (m, 1H), 6.91 (d, 1H), 6.98 (t,
1H). LRMS: m/z 240 (M-H"). ap = -0.40 (Ethanol 1.00mg/ ml).

EXAMPLE 24

2-Amino-1-(4-benzyloxyphenyhethanol

@Ao

OH
NH
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3H), 7.35 (t, 2H), 7.41 (d, 2H). LRVB: mz 286 (M H+).
25 EXAMPLE 27

wo2(04/083mzy| oxyphenyl ) - 4- propyl nor phol i n- 3- onePAYAB2003/005683

2004/ 052372 PCT/1B2003/ 005683 79 OHO N~/\ O\

Sodi um hydr oxi de (22.5g, 0.56npl) in water (100m ) was
added to the amne fromexanple 26 (26.0g, 0.09nvol)

i n di chl oromet hane (400n) and the sol ution

?g%ﬁ ouicl(%lgiscteh 2r(9r F%th %p@ﬁb a%@m%ﬁ{&{ L;?-n hlorldé 96 .4g, 0.31mol)

\/\%@ @iﬂss@{lﬁédt |h$_/¥]éit%al(360rﬂn towHicH was taddeddt- begzy&oiybaﬂzelrdehyde
m nut es e aver

(32980 r1é5ml}@élﬂwde iiew gmségﬁil@@ﬁﬁ Q(f Qt@g‘ﬁ‘r %ffﬁ@ was
s@gg&'\‘/ Sq%rse%ng?gha§ Jslls ?‘?@pe el npdéiﬁt&@ 48fe eﬁtmfﬁh@%& ethyl

um s oncentrated I n vacuo
aketaye (@xazoomb OThid esmbiridd. orgahizsayens wgndr drigdioveratygrous

rRASAIT S4BTt @nAncE TR LB R
yBﬁ&H&%rmH&r émetéba &W s(afr&)g@d 2§00 12mlimug@%)Tme

eact’ i on mxture was c centrat I’ vacuo and
cyeholowrinewas tiserd ds;solveddn idny EHII-FyG30le) ane bpza)me)ethyl sulphide

Thi _ )
ey 8L 5Bt HloedohEL L 9REM BB g or 2
HE%QQS@fo‘H@b%?Hdi@@ér%hé’d Wit rRdhansl (6oRfE 'Wéﬁr‘%ﬂomn was saded

to glive the title conpound as a white solid
ffélltﬁvfﬁbby ¢.HBhEOMIB 204l the reaqtrn(raxkire, was) stieg fors2 hgurssuntil

the géo{%rmlsl.&bsnéer& Ti*%g I’F&Ctl%4ﬂ§l)ﬁhﬁg %\’s tﬁgﬁ Jci)g'l%nt%gpeg 4n vacuo
a@ﬂ th?: 'TESId)ﬁeQﬁlu(éH w&h‘)watér @I)O?nl)“ra'l‘(emqﬂétbus $ABon wasszhen
bES(fwdHahagkﬂltmy MWQH ,(LSQmapgm(jTgmﬁ@]epﬁ/gtr(ﬁthyl acetate (3 x

150ml). The organic extracts were dried over anhydrous magnesium sulphate,
filtered and concentrated in vacuo to give the title compound as a white solid
(24.8q, O.‘IOr‘noI, 73%). "H NMR (CDCl;, 400MHz) 8: 1.62 (bs, 3H), 2.81 (dd,
1H), 2.99 (d, 1H), 4.61 (q, 1H), 5.07 (s, 2H), 6.95 (d, 2H), 7.22-7.45 (m, 7TH}. .
LRMS: miz 244 (M-H™).

EXAMPLE 25
N-[2-(4-BENZYLOXYLPHENYL)-2-HYDROXYETHYL)PROPIONAMIDE

OH
H

N\”/\
@)
e
The amine from example 24 (24.8g, 0.10mol) was dissolved in dichloromethane

(700ml) and to this was added tristhylamine (20.86ml, 0.15mol). The reaction
mixture was stirred and cooled to 0°C, before propionyl chloride (7.12ml,
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O JO WD 2004/ 052372 PCT/ 1 B2003/ 005683 80 Prepared

follow ng the sanme nethod as for exanple 26 with the
woreeoplosd3rn- 3- one from exanpl e 27 (19.9g, 0. 06RCTIB2OY D683

give the title conpound as78& colourless oil (17g,

0. 055np1, 90% . 1H NMR (CDCI 3, 400MHz) 8: 0.95 (t,

3H), 1.55 (g, 2H), 2.06 (t, 1 H, 2.21 (dt, 1 H),

2.35 (dd, 2H), 2.80 (d, 1 H, 2.91 (d, 1 H, 5 3.82

o) b ) BBy, hre (haion At s thefl Albed to warm
I e o Soed o o) ()
aodionisn (100 Bﬁ%ﬁ%ﬁqﬂ@a BV GIED Saieg il 105
de’l‘ch%r%Hiéfﬁéﬁ’é‘ k ahég%bmm@@@%c iBYerd A&l bosr

ure was t|r w m nutes before anmmoni um
ahbydmius risgrissium Qﬁphmofluemdsarwmeqwmw)nwwo tohgive the

t t full 15 .t G

uééi‘s%m'p%%nﬁ‘. Ak “r?visg&@raeguirﬁ At RN S
I u

D oM A e g B R ST s A V8 (2
511 (ra, tldprpﬁ)gﬂcdd,a%H)a 7&1\215{ 242r(ps t74d)l LRMSonizd298 (hald).
6 83mm| 71 %9. 1 HNWR (CDCl 3, 400MHz) 8: 0.91 (t,

158(q 2H), 2.10 (t, 1 H, 2.22 (t, 1 H), 2.40

2.81 (d, 1 2.93 (d, 1 , 3.85 (t, 1 :

F—‘f@%*’?ﬁ*’ﬁ (20 457 (@ T H 6.7 (4 aH. 721
LRI\/S n12 222 (I\/H—H . EXAWMPLE 30

yioayi ) )phenol O~ B r N/\

OH

Il:'I\/\

To the amide fﬁ)m example 25 (27.5g, 0.092mol) in dry THF (100ml) was
added borane-methyl sulphide complex (17.5ml, 0.18mol) and the reaction
mixture was stirred at reflux for 2 hours. The reaction mixture was cooled then
quenched with methanol (30ml). Water (50ml) and ¢.HCI (35ml) were added
and the reaction mixture stirred until all bubbling ceased before concentrating in
vacuo. To the residue water (250ml) was added, before basifying by addition of
NH4OH (30ml). The aqueous layer was extracted with ethyl acetate (3 x 200ml)
and the combined organic extracts dried over anhydrous magnesium sulphate,
filtered and concentrated in vacuo to give the title compound as a white solid
(26.1g, 0.09mol, 99%). 'H NMR (CD30D, 400MHz) &: 0.95 (t, 3H), 1.58 (q, 2H),
2.62 (m, 2H), 2.81 (m, 2H), 4.72 (dd, 1H), 5.05 (s, 2H), 6.95 (d, 2H), 7.24 (m,
3H), 7.35 (t, 2H), 7.41 (d, 2H). LRMS: m/z 286 (M-H").

EXAMPLE 27

6-(4-benzyloxyphenyl)-4-propylmorpholin-3-one
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HO WO 2004/ 052372 PCT/ 1 B2003/ 005683 81 To the phenol
fromexanple 29 (200ng, 0.9mmol) in dichloronethane

w@ 2008)5230ms added N-bronosuccini mde (161 ngy, BCEmBR003/005683
The reaction mxture was dPirred at roomtenperature
for 55 hours, before concentrating in vacuo. The
crude product was purified by columm chromat ography on
silica eluting with 5 dichl oronet hane: nethanol (95:5)

to give the title conpound as a (te Hoam (117.5ny,
0.39mmol, 44%. 1H NMR (CDC 3, @g%h{rs: 0.96 (t,
3H), 1.59 (gq, 2H), 2.03 (t, 1 , 2123 (t, 1 H), 2.40
(t, 2H), 2.81 (d, 1 H), 298 (& N8 (t, 1 H),
4.01 (d, 1 H, 4.56 (d, 6.96 (d, 1 H, 7.20 (d,
1 H), 7.49 (s, H) ~ LRMS dz 02 (MH+, Br isotope).
10 EXAMPLE 3

2- (4-benzyl o
Br C O To the™#e

br onophenyl ) - 4- propyl norpholine 0 T
nol from exanple 30 (117.5ny,
0.39mmol ) in dry DVF (1

(1 Or), under 15 an at there.
Sadiumi hydrgride (R2:5gaOcRimpbinwarart! eambonas adged g the amine
0. 54mol ] InH-: '
oA e BB ffbne ATER & Rl
vié’éﬂo%lgﬁélméd‘ﬂ’ robhetehegsratre. Chidroaeetyiebloridec@fimhleti mol)

n vacuo and the resjidue partitioned get e Oet.h t Th
was thant addebany tae wamioarmidertiTedoE afBETR0 Fujlijes: The
th - ext | ith 20mL) .
YR ST SR GEeumded 4, S over
diBRlBYSHhetianea@oesil )l Mhesorgahint extradts were goabined, dried over

SR MagTFSIn AT THRERH BT ConaHn R RF ey Paa Ry @
oJB4PA4 5 AN o St sopespnaone oo
afd tRStoloufeSSoinesidUud 0sre slikedtepatiecas anmmays) sgution with
wg"tegrs(38a1’l) f%';|)2’ holu'rés.aﬂgéq Feaction mixture was concentrated in vacuo and
the yellow residue dissolved in ethyl acetate (200ml). This was partitioned with
water (200ml) then brine (200ml). The organic fraction was dried over
anhydrous magnesium sulphate, filtered and concentrated i vacuo to give the
titte compound as a white solid (19.9g, 0.06mol, 67%). 'H NMR (CDCls,
400MHz) 8: 0.95 (t, 3H), 1.62 (m, 2H), 3.34 (m, 2H), 3.51 (m, 2H), 4.32 (d, 1H),
4.41 (d, 1H), 4.72 (dd, 1H), 5.04 (s, 2H), 6.98 (d, 2H), 7.31-7.43 (m, 7H). LRMS:

m/z 326 (M-H").

EXAMPLE 28

2-(4-benzyloxyphenyl)-4-propylmorpholine




5

10

15

20

25 2H), 2.05 (t, 1 H, 2.25 (t,1 H, 2.37 (t, 2H,
2.82 (d, 1 H, 2.92 (d, 1 H, 3.85 (t, 1 H), 4.02 (d,

wa 2084/0528752 (d, 1 H), 5.15 (s, 2H), 6.87 (d, 1P¢#/1B26032AD5683
(d, 1 H, 7.30 (d, | H, B37 (t, 2H), 7.45 (d, 2H),
7.58 (s, 1 H. LRVMs: nz 392 (MH+). WO 2004/ 052372
PCT/ 1 B2003/ 005683 82 EXAMPLE 32 2- Benzyl oxy,
5- (4- propvl nor phol i n-2-yl )benzoic acid nmethyl ester

R
org% :ﬁ?l:f’ggke}rgrpm?mmuagom 062mb)) torgive tes titacompoundiast arr e

PR aiL TG R PO 5 aammpaﬁnmqwﬁgaﬁuws (t, 3H),

18l BT 10 2 RO A, B 210 ),

3 Isaf(aatfw} naoz @RS H)WaS20(ddbt B, 5.06¢sgPH), 16298 ¢aeH)on. 24 7.42
m xture. The reaction,m xture was then heated to 100C
(mo?H)Lé-RMﬁrm/é@a@r(NbH ht nosphere of carbon nonoxi de.
After cooling, the reaction m xture was concentrat ed
in vacuo and the residue pa, itioned between ethyl
EXAMPLE 225m ) and water (20ml). The organic |ayer
was separated, washed with brine (20m ) and dried over
15 anhydrous agnesi um sul phate, filtered and
4 ORYVIARIPAOIIR- 0 MNIRNOYL gi ve a bl ack solid.
Purification by colum chromataegraphy on silica
eluting with dichloromethar@: t hanol : ammoni a

(90:10:1) gave the title co oun as a colourless oil
(105ng, O0.28mmmol, 73% =71 MONHZ) 8: 0.94
18 (s, 4H), 2.43 (m 2H),

(t, 3H), 1.60 (m 2H
300(m 2H), 3.90 (S’\3H, 4.04 d, 20 1 H), 5.18 (s,
7.47 (m 6H), 7.82 (s, 1 H).

5.97 (d, 1 Hy'o 7. 28
B?ﬂ%@r&t%[af{wb% PhiEl s RGN B ino) pemsdissalve inmethgse
(5B QBT RSNt A O3/ dHf6sEd (883mg) was added. The reaction -
mixture was stirred for a few minutes before ammonium formate (6.17g,
96.4mmol) was added portionwise. The reaction mixture was carefully heated
to 80°C until gas evolution had ceased. After cooling, the reaction mixture was
filtered through arbacel, washed with methanol (50ml) and concentrated in
vacuo to give the title compound as a white crystalline solid (1.51g, 6.83mmol,
71%). '"H NMR (CDCls, 400MHz) 8: 0.91 (t, 3H), 1.58 (q, 2H), 2.10 (t, 1H), 2.22
(t, 1H), 2.40 (dd, 2H), 2.81 (d, 1H), 2.93 (d, 1H), 3.85 (t, 1H), 4.02 (dd, 1H),
4.57 (d, 1H), 6.79 (d, 2H), 7.21 (d, 2H). LRMS: m/z 222 (M-H").

EXAMPLE 30

2-Bromo-4-(4-propylmorpholin-2-yl)phenol

"

Br N

HO



10

15

20

25

OO HOO 01~ To the nethyl ester from exanple 32
(105ny, 0.28mmol) in nethanol (5ml) was added 10%

wa@ omiom3nydr oxi de (aq) (15ml) and the m | ky whPCEIB2003/005683

suspension was refluxed fét 2 hours. The now
colourl ess reaction m xture was cooled then 5 ‘
neutralised by addition of 2M HCl (aq) (few drops).
The reaction m xture was then concentrated in vacuo

Th3g8iptRgblfokl kSmBRIP LS, COmAd hiicRIcHehiothane (5mi)

wastatdeal Nvm'lsrncﬂsluemnomdedn 6|dimgl; 0. Qmmw hsaea@mmmmeas
34 2B

Stited B RPQ e O RS TSt baus: Botaek ofp el Al Ly, he
t"ﬁ%‘lgpgact ?@'ﬁgﬁ%w%%fé@‘%" d’rﬁd)@l@ﬁgfrﬁbh? ohdsilidebailling mdth

xture "heated to 50C for 2 hours. The 15
diohdarohmthanect methamd; (Y6) tegiua dhe Hie sppwosINdAsa yhite foam

LSBT HE TR T o

l 0
g o v st 010 520

00
1G-Bn1ﬂa@rla(duﬂél)f©|56](dhd)bh) 639605de1H)3(7n%%(ﬂ,rHT| 9 (ﬁvv1é'<9ubRMS
%@%ﬁé{g terial was purified by colum 20

angﬁysq;ﬂ P&k 1ica eluting with dichl oronet hane:
rrethanol ammonia (95:5:0.5) to give the title
conpound as an off-white solid (88ng, 0.25mmol, 90%.
EXAMPRE £DCI 3, 400MHz) b: 0.94 (t, 3H), 1.59 (m 2H),
2.15-2.42 (m WD 2004/052372 PCT/ | B2003/ 005683 84

A befaddo Rosbuidbnefy@3-{Bhyindibhofd® (M 1 H. 4.02

o‘”\
N

Br

o

To the phenol from example 30 (117.5mg, 0.39mmol) in dry DMF (10ml), under
an atmosphere of nitrogen, was added potassium carbonate (75mg, 0.54mmol)
and benzyl bromide (0.07ml, 0.54mmol). The reaction mixture was heated to
150°C for 48 hours. After cooling, the reaction mixture was concentrated in
vacuo and the residue partitioned between ethyl acetate (50ml) and water
(50ml). The aqueous layer was then re-extracted with ethyl acetate (2 x 20mi).
The combined organic extracts were then dried over anhydrous magnesium
sulphate, filtered and concentrated in vacuo to give the crude product as a
brown oil. This was purified by column chromatography on silica eluting with
dichloromethane: methanol (98:2) to give the title compound as a colourless oil
(153mg, 0.39mmol, 100%). 'H NMR (CDCl3, 400MHz) 8: 0.93 (t, 3H), 1.56 (q,
2H), 2.05 (t, 1H), 2.25 (t,1H), 2.37 (t, 2H), 2.82 (d, 1H), 2.92 (d, 1H), 3.85 (t,
1H), 4.02 (d, 1H), 4.52 (d, 1H), 5.15 (s, 2H), 6.87 (d, 1H), 7.20 (d, 1H), 7.30 (d,
1H), 7.37 (t, 2H), 7.45 (d, 2H), 7.58 (s, 1H). LRMS: m/z 392 (M-H").
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(s, 2H, 572 (m 1 H, 7.04 (d, 1 H, 7.41 (m 5H),
7.50 (d, 1 H, 7.70 (m 1 H, 8.21 (s, 1 H. LRV
WOone®w485387f M H+) . 5 EXAMPLE 35 PCT/IB2003/005683
2- Hydr oxy- 544- pr opvl nor phol82n- 2-yl ) benzam de O O ~
H2N HO Prepared using the sane nethod as for exanple
29 with the benzyl ester from exanple 34 (80ng,
0.22mmol ) to give the title conpound as an off-white
solid 10 (56nmg, 0.21 mmol, 96% . 'H NVR (CD30D,
400MHz) 8: 0.95 (t, 3H), 1.55 (m 2H), 2.13 (t, 1 H),
EXAMPLE 32 H), 2.42 (m 2H), 2.88 (d, 1 H, 2.97 (d, 1
H, 3.81 (t, 1 H, 4.00 (d, 1 H, 4.49 (d, 1 H, 6.87

iﬁé@éﬁl.&&—@ggéﬂgﬂmwa%ﬁn -\ fRehSoichdd melthR'Y%ste iz 265

2-Nitro-4-(4-propvl norpholin-2-yl)phenol O 02N N HO
The phenol from exanpl €29 (100ng 5mmol ) was

dissolved in nitric aci trt(\iﬂl\Tand

stirred at roomtenp P
reaction 20 m xture was ft di luted with water (5m)
4 before extracting into

and basified w.tH

et hyl acetate ). The organic extracts were
conmbi ned and over anhydrous magnesi um sul phat e,
filtered and

coricentrated in vacuo to give the title

RREBBLE Do Sy s o iy ok o
ziﬂfgé% tV@t i'n%'5%)3‘7rﬁl4 %8%8?5%%&@?@?0(! 3§m]i) {Dﬁd (I?T%egctlon

rikfure sm)rreds‘oué owutes [H- 10.55 (bs, 1 H). LRVB: nlz
Igs(7d[_[Shen'_kﬁghosphmo)ferrocene]d|ch|oropalladlum (1), complex with

dichloromethane (1:1) (16mg, 0.02mmol) was added before carbon monoxide

(9) (3 inflated balloons) was bubbled through the reaction mixture. The reaction
mixture was then heated to 100°C for 16 hours under an atmosphere of carbon
monoxide. After cooling, the reaction mixture was concentrated in vacuo and
the residue pusiitioned between ethyl acetate (25ml) and water (20mli). The
organic layer was separated, washed with brine (20mi) and dried over
anhydrous magnesium sulphate, filtered and concentrated in vacuo to give a
black solid. Purification by column chromatography on silica eluting with
dichloromethane: methanol: ammonia (90:10:1) gave the title compound as a
colourless oil (105mg, 0.28mmol, 73%). "H NMR (CDCl3, 400MHz) 6: 0.94 (t,
3H), 1.60 (m, 2H), 2.18 (s, 4H), 2.43 (m, 2H), 3.00 (m, 2H), 3.90 (s, 3H), 4.04 d,
1H), 5.18 (s, 2H), 5.97 (d, 1H), 7.26-7.47 (m, 6H), 7.82 (s, 1H). LRMS: m/z 370
(M-H™).

EXAMPLE 33

2-Benzyloxy-5-(4-propylmorpholin-2-yl)benzoic acid
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EXAMPLE 37 5 2- Am no- 4- (4- propyl nor phol i n- 2-yl ) phenol
HZN N HO To the nitro from exanple 36 (95ny,

w@2®300m37) in ethanol (10m ) was added 10% paPCHUB2008/005683

on charcoal (50ng) and am®@di um formate (1 00Ong, XS).
The reaction m xture was gently heated to 70C and
held at this tenperature for I 10 hour before it was
all owed to cool to roomtenperature. The reaction

m xture was then filtered through arbacel and washed
with ethanol (20m ) thed dichl ofbnethane (20ml). The
organi ¢ washes were conpbi ned and concgntrated in
vacuo to give the tig I solid
(65my, 0.28mmol , 78% (CDCI3 400MHz) 8: 0.91

(t, 3H), 1.55 (r 3 1H), 2.25 (dt, 15 1

H, 2.40 (t, @ 92 (ad, 2H), 3.82 (t. 1 H),

400(d 1H), (d, 1 H. 6.60(m 2H, 6.71 (s,
LRVS: m z 7(|\/|-H+_)._EXA|\/PLE 38 5-Brono-2-(2

5 BRI B 41008, ) vl

Weeh@ded 209 86&iufrllydroRide ( 851(21fﬂ?hl) and'tle milky white suspension

p-t ol uenesul phoni c acid (10 wer e dissolved in

was eihxed fgodihpushd he recpw mwr @58 seackianmettyracwas cooled then

bt By At oS! Gl B SBasTye frastbiipe was

theh Rohoémemed(id vacddtogive tbi‘@tiﬂ@%nﬁ}ﬁilﬁiﬂas an off—whlte solid
PCT/ 1 B2003/ 005683 86_The or ganl c extracts wer

(99rs; AeaBramel Hli el LIRNA: BY7 455 (BbH{) ThieRaipiialyvasiaken on
ﬁﬂ@g%{gygmg%gggy um sul phate, filtered and

concentr at I'n" vacuo to give crude product. This was
purified by colum chromatography on silica eluting

EXAMPLE 34

2-Benzyloxy-5-(4-propylmorpholin-2-yl)benzamide

0 oﬁ

N

H,N

o
To the crude benzoic acid from example 33 (99mg, 0.28mmol) was added
thionyl chloride (5ml) and the reaction mixture heated to 50°C for 2 hours. The
reaction mixture was cooled and the excess thionyl chloride was removed in
vacuo. The residue was then dissolved in dichloromethane (10ml) and
ammonia (g) was bubbled through the reaction mixture for 10 minutes. The
resulting suspension was stirred at room temperature for 1 hour before
concentrating in vacuo. The crude material was purified by column
chromatography on silica eluting with dichloromethane: methanol: ammonia

(95:5:0.5) to give the title compound as an off-white solid (88mg, 0.25mmol,
90%). "H NMR (CDCls, 400MHz) &: 0.94 (t, 3H), 1.59 (m, 2H), 2.15-2.42 (m,



with ethyl acetate: pentane (1:3) to give the title

conpound as a brown oil 5 (18.4g, 0.073nol, 92%. 'H
wORMR40EBTA 3, 400MHz) 8: 2.18 (s, 6H), 5.90 (s,PQCFIB2003/005683

7.11 (d, 1 H), 7.92 (d, 1 B8, 8.62 (s, 1 H. LRVS: niz

253 (M H+, Br isotope). EXAMPLE 39

2-Chl oro-1-[6- (2 5-di net hyl pyrrol -1-yl)pyridin-3-yilet

hanone O N | N 10 To a soI ut| on of brono

4'%?‘/)? &Hﬁﬁ(igg{% Séaﬁ%g" gg but I I | t hi u?ﬂ 6‘tH)SZElﬁ (h1H), 519

(sheMar&ee2 (31541 7 48maH), 74dr(np\ﬂHs)e7<fx@e<rd Ab)n¥ 7 (s, 1H),
The reaction _m xture +Stirred for 30 m nutes +hen
8.21ds Brib Lk tﬁt&&;gﬁﬁ-x:@f'lhill acetani de (1.2g, 8.8mml)
in dry THE (20nl) was 15 added dropw se keeping the
tenperature at -78C. Stirring was continued for 30
EXAMPIEE 38t this tenperature before 1 M HC (aq) (50ml)
was added and the reaction mxture warned to room
er 1S separated and the

MR ! .5?’% Setate (50ml). The
or gani c Iayers wer e corrbl ned then washed with 3M NaCH
(ag) (1 Onl) and brihe (10m)O 20 efore being dried
over anhydrous magnggsi um sul p ate,fil ter ed and
concentrat ed |nl§|v . cl\é corrpound as
a brown oil 49, 67% . HNI\/R(CDCI3
400I\/Hz) 8: 220(s 6HN4-68 (s, 2H), 5.92 (s, 2H),
7.32 (d, 1 38Q d, LRVE: m z

PR LRSS B Mt s o

eRdmBle B4 (80mg, 0.22mmol) to give the title compound as an off-white solid
(56mg, 0.21mmol, 96%). 'H NMR (CD30D, 400MHz) &: 0.95 (t, 3H), 1.55 (m
2H), 2.13 (t, 1H), 2.29 (t, 1H), 2.42 (m, 2H), 2.88 (d, 1H), 2.97 (d, 1H), 3.81 (t,
1H), 4.00 (d, 1H), 4.49 (d, 1H), 6.87 (d, 1H), 7.42 (d, 1H), 7.78 (s, 1H). LRMS:
m/z 265 (M-H").

EXAMPLE 36

2-Nitro-4-(4-propvlmorpholin-2-vl)phenol

1

The phenol from example 29 (100mg, 0.45mmol) was dissolved in nitric acid:
water (1:3) (2ml) and stirred at room temperature for 10 minutes. The reaction
mixture was then diluted with water (5ml) and basified with NH;OH (1ml),
before extracting into ethyl acetate (3 x 10mi). The organic extracts were
combined and dried over anhydrous magnesium sulphate, filtered and
concentrated in vacuo to give the title compound as a yellow solid (95myg,
0.35mmol, 79%). 'H NMR (CDCls, 400MHz) 8: 0.97 (t, 3H), 1.33 (t, 2H), 1.43-



To the ketone fromexanple 39 (1.34g, 5.4nmmol)
di ssolved in dry THE (20mL), cooled to 0C, was added

wa@ o@im3bor ohydri de (308ng, 8.1 mmol) porti onwWGEIB20I31®5683
reaction mxture was stirr&d for 2 hours then 3M NaCH
(aq) (1 OmM) was 5 added and stirring continued for a
further 16 hours. The reaction m xture was extracted
with ethyl acetate (2 x 20nl) and the conbi ned organic

BT, 205 AR P e ap S .50

1Hy O1@.8B1(bat ﬂd) ILRM8C oz ZWQM-HS) due was purl f| ed by
colum chromat ography on silica eluting with ethyl
acetate: pentane (1:5) to give the 10 title conpound
W-ﬁ)url ess oil (900mg, 4.2mmol, 78% . 1H NMWR
400MHz) 8: 2.13 (s, 6H), 2.91 (dd, 1 H), 3.25
, 3.98 (t,. 1 H, 590 (s, 2H, 7.20 (d, 1 H),
_,anﬁxﬂ) aetd prbpHmorghéiin-2sylpherpl LRVS: niz 215 (M H+).
EXAMPLE 41 15 1-16-(2
5-di met hyl pyrrol -1-yl) pyri di gy3-y1- 2- propyl am noet han
oo OH HN N To the epoxid from exanple 40 (900ng,

4.2mmol ) in DVSO KNt opyl ami ne (4n ,
4. 8mmol ) and the react i Xxture wap heated to 40C

for 4 days. The reac 'xture was_t hen cool ed and
3M HCl (aq) (1 OnpOand water 20 (1 ) vvere added
bef ore washing with diethyl ether (2 x 1 QE‘J ded
Toothpamitro framypxampe 36i (98810 SeB5rmeN):g RieRON ( 0 )‘009§ adde
fied th
RT3 spE SRR r o) The

reﬁ@ﬁ@fh ﬁﬁﬁtur@mscyenqgl hexesd aﬂ'ﬁ@‘iﬂ and hwgabmmtempewwtee‘or 1
filtered and concent rated in V\D 2004/ 0 ?1_

T hereE0b wReGHoBSd (BRI HATD RTDErANE. (116 Teastinn dukiyre

wg@&%%}&ﬁﬂ'tciéeg 31‘\@%%? teﬂbé%@nﬁ \égglféd w%th' (%Wghol((@@ﬂlﬁthen

diénlefordethanen20at). The&r@én(oddashes—w;aracmb(rw arquy:oncentrated
m4va%%lo(tg%lvelthe title compcgund as’d vplrow S(Slld’ (6215m|_8 '0. %81%%’\& 78%).

H NMR (CDCls, 400MHz) &: .91 (t, 3H), 1.55 (m, 2H), 2.12 (t, 1H), 2.25 (dt,
1H), 2.40 (t, 2H), 2.81-2.92 (dd, 2H), 3.82 (t, 1H), 4.00 (d, 1H), 4.42 (d, 1H),
6.60 (m, 2H), 6.71 (s, 1H). LRMS: m/z 237 (M-H").

EXAMPLE 38

5-Bromo-2-(2,5-dimethylpyrrol-1-yl pyridine

N\Br

| =

/N

—

5-Bromopyridin-2-yl-amine (13.8g, 0.08mol), acetonylacetone (14.1ml, 0.12mol)
and p-toluenesulphonic acid (100mg) were dissolved in toluene (180ml) and
refluxed under Dean Stark conditions for 14 hours. After cooling, the brown

solution was poured into water (200ml) and extracted with toluene (2 x 200ml).
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| H, 8.61 (s, | H. LRVE: mz 274 (MH). 5 EXAMVPLE
42 6-[6-(2

WG 2@ieR3my pyrrol - 1-yl ) pvri di n- 3-yl | - 4- pr opyl nor@iytB20033005683

one OO N N Prepared fol Bowi ng t he sane net hod as
for exanple 27 with the amne from 10 exanple 41
(1.15g, 4.2mol). Purification by colum

chromat ography on silica eluting with

T%'e%@hﬁ:'@it%?@we?@bb%ﬁied% abasﬁébi %wa"Bnr‘ié (50111@ then dried

compound as a brown fil

oMBRagoyiTog s mmmgm@ul@aje, f@ltergg }a)nd conoestr@tﬁd lzn-v;acuo to give

Eqdle le(q%uc%S '_‘Prgg Wagsaoér?eg)]by%lﬂgmdiﬁ-\ T%Eﬂé r%)hg?n(%,@ca gluting

Wrth etﬁylgéce(téte ?)Hhtan‘é- (423)(’[6 fl\le the titfe 88 gund dd)a bfovid oil
H . LRVS:, m z ) . LE 43 646- (2

(£8. &én@t&?ﬁlﬂ@r 93%o). 1WNWKCH’|GA& MMHZ)iir?oWI(mﬁhbhél 9Gés, 2H),

7t (i g% K TR R e ) RN B 20t B 57 el

nmg, 0.61 mmol) in dry THE (5nml) was added |ithium

al um nium hydride (1 Msolution in diethyl ether)
EXAMBKE 39. 61 nmol) and the reaction mixture was
warned to reflux for 2.5 hours. The reaction nixture

2‘%@5@@@? i'-[%‘i'gztﬁ-df@é&gyrbg%ﬁﬁ A gﬁg@”%qétrMn%nEaat AR

reaction mxture was filtered andOconcentrated in
vacuo. The white solid was di scard d. The
concentrated filtrate was col um

chr omat ogr aphy on si I)ci el

/N
=

To a solution of bromo pyridine from example 38 (2g, 8.0mmol) at —78°C, in
dry THF (30ml), was added butyllithium (2.5M in hexanes) (3.5mi 8.8mmol),

dropWise over 20 minutes. The reaction mixture was stirred for 30 minutes *hen

2-chloro-N-methoxy-N-methylacetamide (1.2g, 8.8mmol) in dry THF (20ml) was
added dropwise keeping the temperature at —78°C. Stirring was continued for
30 minutes at this temperature before 1M HCI (aq) (50ml) was added and the
reaction mixture warmed to room temperature. The organic layer was
separated and the aqueous layer washed with ethyl acetate (560ml). The organic
layers were combined then washed with 3M NaOH (aq) (10ml) and brine (10ml)
before being dried over anhydrous magnesium sulphate, filtered and
concentrafed in vacuo to give crude title compound as a brown oil (1.34g,
5.4mmol, 67%). '"H NMR (CDCls, 400MHz) 5: 2.20 (s, 6H), 4.68 (s, 2H), 5.92 (s,
2H), 7.32 (d, 1H), 8.38 (d, 1H), 9.16 (s, 1H). LRMS: m/z 249 (M-H™).

EXAMPLE 40

2-(2,5-dimethylpyrrol-1-yl)-5-oxiranylpyridine
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wi t h di chl oronet hane: nethanol (95:5) to give the
title conpound as a white film (108ngy, 0.36mmol,
W(59(%)1/05213Hz NVR (CDC 3, 400MHz) 8: 0.92 (t, 3H),Prdr/6E20d3005683
(g, 2H), 2.10 (s, 6H), 2.18(m 1 H, 2.29 (dt, 1 H,
2.40 (t, 2H), 2.82 (d, 1 H, 3.02 (d, 1 H), 3.90 (t,
1H, 408 (d, 1 H, 4.71 (d, 1 H, 5.89 (s, 2H), 7.20
(d, 1 H, 7.81 (d, I H, 8.60 (s, 1 H. LRVS: nfz 300
(M H . EXAMPLES 44A AND 44B 15
5- (4- propyl nor phol i n-2-yl) pyridi n-2-
the 2,5-di nmet hyl pyrrol e frﬁ
0. 15mmol ) in ethanol (3nl)
hydrochl ori de (52nmg, Q.75 | ) -and the reaction
m xture heated to 80g/f 20~hours. The reaction
m xture was cooled ty room 20 tenperature and
concentrated i n vacuo: resi due was purified by
colum chromat ography on silica eluting with

TG AU an S i B T o),
e f1G, wos Sgiod HosiUR PorAYSIcRGRNPEI0. 3119 partionwise.
3 60 , ,
Tig FeagtioR tobdlyesbiky sfiugd 153 ol snéniM NAQH (gFon dies
aédé(;@é and sﬁﬁlrgkﬁbnggﬁlwgal‘% a GuzFﬂgel(’tﬁ hautd) The, l'élac'(lcr%l n:l}(]iH)'e was
. Sa e O, | S
extiassod Wit SHACHBi60R0] 5%9@ el sbaRpBatl Sdiatts
L0, O il P PelOn S04 e
asd bum:erlgtleﬁadm ?&c&{% e raﬁldléa1¥aﬁm]¢lhléﬁdlby cadgmanol
1.1 ow ra e f.a
cér@mﬁztpgwy%ﬁlﬁ% SRS i S B asrbentall [ S snaive the
m?é%&‘n%ﬁ %f&ﬁofpo%ﬁ?sé'om%@drﬁ@q %mrﬂ@prve%) \7\HSNMR (CDCla,

denti ca to t t he racenuat e.

46@@Hz abyig (s, BeN2L9C, (desﬂa)a. 3.2b (18 160, 318 (Ls’tés))/& 90 (s, 2H),
796 aart 7.62:ad, THY 8 88 (5 11y LR Riiz B1s A N

lamne N HZN To
€ 43 (45ny,
was| added hydroxyl am ne

EXAMPLE 41

1-[6-(2,5-dimethylpyrrol-1 -vl)pvridin-3-vl]-2-propvlaminoethanol

@ /N@/K/N\/\

To the epomde from example 40 (900mg, 4.2mmol) in DMSO (5ml) was added

propylamine (4mi, 4.8mmol) and the reaction mixture was heated to 40°C for 4
days. The reaction mixture was then cooled and 3M HCI (aq) (10ml) and water
(10ml) were added before washing with diethyl ether (2 x 10mt). This organic
layer was discarded. The aqueous layer was basified with NH4OH (5ml) and
extracted with ethyl acetate (3 x 10ml). The organic extracts were combined

and dried over anhydrous magnesium sulphate, filtered and concentrated in
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[a]25 -2.1 (¢ = 0.12, MeOH); [a]25 -8.9 (c = 0.12,
MeOH) 546 436 The sl ower eluting enantioner, Exanple

waam4/osBrEention time 9.4 mn) was obtained i NnPOBIEY03/005683

e.e. 15 1H NWR (CDCl 3, 4008Biz) was identical to that
of the racemate. LRVG: mz 222. Analysis found C,
63.53; H, 8.57; N, 18.36% Cl2HL9N3O 3H20 requires C,
63.58; H 8.71; N, 18.53% [a]25 +2.4 (¢ = 0.12,

VM%’M'IDG givaltts titd can(poundasian oW OABg54@mmel, 1D %XANER
(QDﬁdprMl‘tZé B Foty3heh§? )(m42*du)o%é|1 -(ﬁoﬁlﬁhcﬁ-ﬁ%'zss%ﬁfé' 3H),

SOty ST 6111, S agh BT 0 .

181),(8.6%(g, 112).A/IRNMB) m/p 2a4 (M- -Bifpnet hane (5mL) and the
m xture stirred at roomtenperature. 2-Chl orobutyryl
chloride (0.28nL, 2.87mmol) was WD 2004/ 052372
EXAMPBEO3/ 005683 91 then added dropwi se and the
reactron mxture stirred for 60 hours. The reaction
m xture was dil uted vvlth di chI or omet hane 1om_) and
6t[Bd2pdisuetbylps o 3 : i pnNeayer

was dried over anhydrous magnesn um s phate filtered
and concentrated in vacuo to @ﬁe\fﬁy crude product as
a clear oil 5 (contained mxtyre of cyclised and
uncyclised material) (0. 314 (M H+ of

' ' ess water), 278 (M H+
si um hydr oxi de (0. 13g,
2.20mmol ) was di 80 Ned water (1 nL) and added to
a solution of thg crude product (0.57g, 1.83nmol) in

I sopropyl

Prepared following the same method as for example 27 with the amine from
example 41 (1.15¢g, 4.2mmol). Purification by column chromatography on silica
eluting with dichloromethane: methanol (98:2) gave the title compound as a
brown film (191mg, 0.6 1mmol, 14%). "H NMR (CDCl3, 400MHz) 6: 0.97 (t, 3H),
1.65 (m, 2H), 2.13 (s, 6H), 3.38 (m, 1H), 3.42-3.56 (m, 2H), 6.61 (t, 1H), 4.35
(d, 1H), 4.45 (d, 1H), 4.91 (dd, 1H), 6.91 (s, 2H), 7.22 (d, 1H), 7.89 (d, 1H), 8.61
(s, 1H). LRMS: m/z 314 (M-H").

EXAMPLE 43

6-[6-(2,5-dimethylpyrrol-1-yl)pyridin-3-yl]-4-propylmorpholine

O
WNV\
I




al cohol (5nL). The reaction m xture was stirred at
room tenperature overnight 10 and the organi c sol vent

W0 b@n/osasapor at ed i n vacuo. The residue was di sSBOT/1E2003/005683
in ethyl actetate (I Onl) &nd the aqueous | ayer
separated. The organic |ayer was dried over anhydrous
magnesi um sul phate, filtered and concentrated in
vacuo to give the crude product as an oil. The residue

Td\@%owfdnfcbﬁﬁe%{or‘b‘hbﬁm oﬁé‘ﬁ%ﬁ%%ﬁl@w (’1’9ﬁ’nb' @@1 mmol) in
elutin 1%1 acetate : pentane (1: 1) t

dryi R t)mﬁ& aqlql@d tithigyo @hminiun hydeee (@M sc(laii@mg] dlethyl

etgigééﬁ%nﬂoé%lﬁél %t %%Sc% mﬁjqafﬁ)\?/eg Q/vr% d qlPH@g,ux for

2.6Mours. |"|72hoe ﬁbf?ﬁlgﬁ gﬁkt@%aﬁd&e@ t®bdrimterh ra(tﬁresﬂwefnﬂ M
5 Na(g%bm(%ﬁmb Va9 adde fp give alwhf}e p@(ggza(tm leeHyeac;tlo;gsm(x’qtgre was

kg g NS5 2 Mo e e

con‘beﬂtr@tad filtratepak ipueifie @b coBﬂhara;hfdirﬁlaf(@ﬁa C?Obhrsﬂlba eluting
3mml ) was adde

npl 1 M 3
wilh 6mme<§e§neéha4ﬁe rﬁ@fés'an(el E&‘ﬁw&me@%cwpgggd as a white

iy RBRE, 04l AR 108 WP I RDRE o). 1.01

10 (qV‘Q]-Q0234OQ§,2@'712 Z’(H'(MBZHQS’Z 293663 H)92.48 (h,cmﬂ)s 2t$123 1H) 3.02
and ¢ i on of

(. 508 (o AR B iTED A < el T BB 6Bt Tag@ i 1H), 7.81
% u d in 6N HC (aq) (10nl)
daﬁd 3938 ?ﬂ) é’%@ﬂs ﬁv%%g@ﬁ%ﬁs The reaction m xture
was cooled and extracted with diethyl ether (2 x 1
.. The aq Layer was 5 rendered basic (pH 9-10)
Ewwhﬂﬁﬁ$ gﬁ%sgﬂlﬁd pot assi um car bonate before re-
extracting with dichloromethane (2 x 15n.). The
15 5_%4’_g%@pm%ﬁ@mg_ﬁgbiﬁgﬁ@_y@gﬁnedri ed over anhydrous
' u ate, T1 re nd concentrated in vacuo
to give the crude products clear oil.
Purification by colum %/3\)
|

=
H,N

To the 2,5-dimethylpyrrole from example 43 (45mg, 0.15mmol) in ethanol (3ml)
was added hydroxylamine hydrochloride (52mg, 0.75mmol) and the reaction
mixture heated to 80°C for 20 hours. The reaction mixture was cooled to room
20 temperature and concentrated in vacuo. The residue was purified by column
chromatography on silica eluting with dichloromethane: methanol: ammonia
(90:10:1) to give the racemic compound as a colourless film (31mg, 0.14mmol,
94%). 'H NMR (CDCls, 400MHz) 5: 0.92 (t, 3H), 1.60 (m, 2H), 2.11(t, 1H), 2.25
(dt, 1H), 2.41 (t, 2H), 2.82-2.91 (dd, 2H), 3.89 (dt, 1H), 4.01 (dd, 1H), 4.57 (bd,
25 3H), 6.49 (d, 1H), 7.42 (d, 1H), 8.02 (s, 1H). LRMS: m/z 222 (M-H").

A sample of this racemic product (580mg) was separated into it's consituent
enantiomers by chiral HPLC
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chromat ography on silica eluting wwth ethyl acetate:
pentane (1:10) yielded the 10 two title conpounds as

W@ Rovglog23dl ast er eoners. Exanpl e 46A: clear oil POI/IE2G03/005683

0. 38mml, 32%: 1H NVR (CD@3, 400MHz) 8: 1.00 (m
6H), 1.60 (bm 3H), 1.85 (m 1 H), 2.25 (bt, 2H), 2:35
(s, 1 H, 2245 (m 1 H, 2260(m 1 H, 2.65(m 1 H,
3.70 (s, 1 H, 3.80 (s, 3H), 4.80 (s, 1 H, 6.80 (d,
1H, 7.00 (m 2H), 7.25 (m 1 H. LRVB (APClI): mz
264 (MH). 15 Exanple 46B: clear oil (0.10g, 0.38mvl,
Candgions UBetiNGhiraipak A\D ¢oltimtiz 258 x 20, 2mn). Elg)t methamol:

t ) .60 (bm 4 1.80 (bs, 1 H, 2.00 (bs, |
eth?f“’%%)’f‘%’,rasez%fm?’}'% (bd, I H), 2.95 (bd, 1 H),

3.60 (s, I H, 3.80 (s, 3H), 4.60 (s, 1 H, 6.80 (d,
Il H, 6.95 (s, 2H), 7.25 (t, 1 }—P LRI\/IS_(APCIS):_ m z
The fagterpluting @nexivreEExample 44A (retention time 8.3min) was

-(6-FE “A-propyl - nor phol i n-2-yl') _phenol O HO
Okaﬁg}egﬂbo%9ﬁ§%i d (48% aq., 5nmL) and the product from
exanple 46A (0.1 Oy, 0.38mmol) were heated at 80C for

;16 hours. After cooling the reaction mxture 25 was
HE B ACEH o QOGS Idnicale: Babouike Beemate JrdlsS: m/z

t : ' 1288 n i ‘
25 MRS P3P 00 Palp8 e Ey0:3070 oguires C.
63.68; HOBeOIy N, [ 18y83%t e- extracted wi th di chl or onet hane (2
x 15mL). WD 2004/ 052372 PCT/1B2003/ 005683 93 The
[&f ﬁaEQ._q (8 030t MaBH R [Iﬁﬂ%‘bl-B@(c €10, €2, MgoH)anhydr ous
Yhesi um sul phat e, “¥red and concentrated in
vacuo. The crude product was purified by colum
chromat ography on silica eluting w th dichloronethane,
Thérslowettictining emantieamer, ExapitiaddB (alention dngs9 3 min was
ield.t [t]l e conpound as a clear 5 oil (65ng,
0 ?erb,%'%%’oﬁ'eas the single diastereoisoner. 1H NMR
(CDC13, 400MHz) b: 0.95 (m6H), 1.60 (m 3H), 1.85
m 1 H, 2.25 (m 2H), 2.45 (m 2H), 2.55 (q, 1 ,
1|‘§NW((GDQ13,I‘BQO 1z)5vas [dentipgl, to4hgbof r@cemaﬂ@. LﬁMga,m/z

ot oo b, a0, b o Brocures

63.58; H, 8.71; N, 18.53%.
[ ], +2:4 (¢ = 0.12, MeOH); [], +7.2 (¢ = 0.12, MeOH)

EXAMPLE 45

2-Ethyl-6-(3-methoxy-phenyl)-4-propyl-morpholin-3-one

@)

O N

Sodium hydroxide (0.48g, 12.0mmol) in water (2mL) was added to the product
from example 3 (0.50g, 2.4mmol) in dichloromethane (5mL) and the mixture
stirred at room temperature. 2-Chlorobutyryl chloride (0.28mL, 2.87mmol) was
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70.94% H, 9.16% N, 5.53% C15H23N02.0.3H20 requires

C, 70.72% H, 9.34% 10 N, 5.50% EXAMPLE 47B
wW@2(0d/083my| - 4- propyl - mor phol i n-2-yl ) - phenol  ELT/HD003/005683

15 Prepared follow ng the 9anme net hod as for exanple

47A with the product from exanple 46B (0.1 Qg,

0.38mmmol ). Purification by columm chromat ography on

silica was not required. The title conpound was

{08 QHBSg @lsﬁe&ﬁoofﬂe%éi@m(t %@@%56039 rs2Sh %h‘éactlon

single |as er eol Somer .
naixBOoe Was Gikted ]Ni’(mii(:mlprcﬁha;thameqoomh) amld)thebcﬁ@o@s layer was

s{a‘béra}' 800 Tq'xty %réa’é?ﬁ’ laiérs,_ﬁr;as(. g}igé }(_J%lﬁ.l' ar%h%)ro&g’rq%glf%éiu% %}qphate,
flfte?&i &8d céné&ntrat@d 9:9 vééué“to %%/e tile %ﬂjdé produd as lati',\l’@ar oil

ySI s found

(cqntama;i m;xt@relcg‘%ychs%aa@woﬂ@&gm@m)l(CHZZIJ} ézﬁiMSem/z

3&&1(541- g%pﬁﬁgt?gg?fn@tﬁzonagx%ﬁﬁ,@%ﬂg %gss\/@aérjﬂzlﬁsﬁ\ﬂ-% of cyclised
p%dﬁtﬁypo@dsﬁnﬁmwﬂjm@{mmw )2 20 AInRSIP Wasligsted irdwa ks (1mL)

O N~/\  Prepared fol | owi ng the same nethod as for

aesaa'alﬁsie@ o2 @plution ipé the eade: Produat (055 &k anB@nmpl) i isagropyl

%"%‘%:ﬁ g_?'ag ????@L R r% ey stn‘f@{i: A ‘réj(?rp(tg?@%%mgen overnight

aadlthe arganicsehgnt titen evaprrated wasmcool Tregresidiutk wabelissolved
tl e conpound was obtained as a clear oil 0. 42¢g

"‘.Leﬁtyhﬁéiletatﬁd%)"ﬂé apdriheragueocss layaiseppERtr <. el‘P{QRWF@ layer
westidedt over anhydrous magnesium sulphate, filtered and concentrated in

vacuo to give the crude product as an oil. The residue was purified by column
chromatography on silica eluting with ethyl acetate : pentane (1:5 to 1:1) to give
the title compound as a clear oil (326mg, 1.17mmol, 49%) as a mixture of
diastereomers. "H NMR (CDCls, 400MHz) &: 0.90 (t, 3H), 1.00 (t, 3H), 1.60 (m,
2H), 2.00 (bm, 2H), 3.10-3.60 (m, 4H), 3.80 (s, 3H), 4.20 (d, 0.5H), 4.25 (d,
0.5H), 4.75 (d,'b:0.5H), 4.90 (d, 0.5H), 6.80 (d, 1H), 6.90 (m, 2H), 7.25 (m, 1H).
LRMS (APCI): m/z 278 (MH™), 276 (MH").

EXAMPLES 46A AND 46B

2-Ethyl-6-(3-methoxy-phenyl)-4-propyl-morpholine

O N

Borane-tetrahydrofuran complex (1M in THF) (3mL, 3mmol) was added
dropwise to the product from example 45 (0.33g, 1.18mmol) in dry THF (4mL)

under an atmosphere of nitrogen. The reaction mixture was heated at 85°C for
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400MHz) 8: 0.95 (t, 3H, 1.60 (m 5H), 3.30 (bm 2H),
3.50 (bm 2H), 3.80 (s, 10 3H), 4.40 (g, 0.5H), 4.55

W@ 004058 , 4.80 (dd, 0.5H), 4.95 (dd, O0.5H), PCBB2eB/005683
1 H, 6.95 (s, 2H), 7.25 (2 1 H. LRVS (APCl): mz
264 (MH*), 262 (WH'). EXAMPLE 49A AND 49B 2 Met hyl
6- ( 3- met hoxv- phenyl ) - 4- propel - mor pholine | 01-~ O
N~/\ 15 Prepared foll owi ng the same nethod as for

SRR R Coctbl A e Byt RS Ting i f14E The
resiction anlxhlretwasgthqntctorm’ehtrbtmbetmo ar;ehlhenes(dlle&)uspended in
6&' l-iéfl é%ég%wo Qt Ir%@gq_é?og&i‘ggposr 1a€ Qpﬁlﬁn ?Ill'teeoljef@:gpn mixture was
cQoIéQ 'Eﬁ'él' ext?a'i%d \AA{H d% (&P@P gz x"1@mﬂ;67l‘ 3@@&%&% ééger was

re;ndm)ecq baslc (Hj-l, 9 Z%Oy(am\dlﬂm dmoﬂlldwmwum carbonate before re-

egt%rc/:tanz 0@%’; ggc%?qr%pﬁetﬁgrn%gé—% Q 5%13 Eﬂ'{\g g%ﬂo'_ppgne?’ﬂﬂgg& g’(y'agg were

dl(léﬂ! ov@ﬁ‘&nhﬂdr@@s tmagrestlim suifvatd Aftered aﬁH%o%%@neré‘H) in vacuo
Exanpl e 49B: clear oil 40mol , 25%: 1H N

tq gveltise cagmpodugts a@agﬁﬁa(rtoﬂsiﬁjurlfmangn(bmcqwmn 1. 60

@@na’tgﬁ,%’%& %% Sighg 46 h%th&P%et%gef') nf- 4 gﬁjp ) felded the

tvé@tltlelcbl)npoﬂmag dsssindleldiastéredthdrd. 1 H), 7.00 (m 2H),
LRVE ( AF’CIQ%_:5 rghz 250 (M—H— EXAMPLE 50A
m

Egal(nelegfé%wcleﬁirmlu@ﬂ Qg 32%):) " NMBI (COs,~40@HZ) 5:
1.0 B0 OB e Rt B OB, i 29385, 18] 26
1R),42180 (0, 1PY1 2 fB5c(@i,i 1), By7Cc@, uE), 3.B0QERSHYABbYs,0TH), 6.80 (d,
1H), 7.00 (m, 2H), 7.25 (m, 1H). LRMS (APCI): m/z 264 (M-H").
Example 46B: clear oil (0.10g, 0.38mmol, 32%): "H NMR (CDCls, 400'MHz) 3
0.90 (t, 3H), 1.00 (t, 3H), 1.60 (bm, 4H), 1.80 (bs, 1H), 2.00 (bs, 1H), 2.35 (bs,
2H), 2.85 (bd, 1H), 2.95 (bd, 1H), 3.60 (s, 1H), 3.80 (s, 3H), 4.60 (s, 1H), 6.80
(d, 1H), 6.95 (s, 2H), 7.25 (i, 1H). LRMS (APCI): m/z 264 (MH").

EXAMPLE 47A

3-(6-Ethyi-4-propyl-morpholin-2-yl)-phenol

HO N\/\

Hydrobromic acid (48% aq., 5mL) and the product from example 46A (0.10g,
0.38mmol) were heated at 80°C for 16 hours. After cooling the reaction mixture
was concentrated in vacuo. The residue was partitioned between aqueous
ammonia (0.880, 15mL) and dichloromethane (15mL), the layers were

separated and the aqueous layer re-extracted with dichloromethane (2 x 15mL).



silica eluting with dichloronethane, then
di chl oronet hane : nethanol (99:1) vyielded the title

w@ormpossd2 as a clear oil (70ng, 0.30mmol, 74% PEHIR20€3/005683
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single 15 di astereoi sonmer. 93H NVR (CDCl 3, 400MHz) 8:
0.95 (t, 3H), 1.35 (d, 3H), 1.55 (m 2H), 2.25 (m
2H), 2.35 (m 1 H, 2.50 (m 1 H, 2.55(m 1 H, 2.75
(d, 1 H, 4.05¢(s, 1 H, 48 (m 1H, 6.70 (d, 1

Tﬁe oF%a_?\@c é)%traé'ts 'V‘)ere7co%|ﬁéd Hiried) ve7r-%91 P@uslrﬁ%neskﬁws

: YsSi's oun 70. 62
SBJIMW@ Ntersd%% cor(CBmHmed\ermLm Hre cmqia pr@duct wae patified by

g v RORiSaraP By or S satna by Igfmehane then
&@ﬂé&&ﬁé@\éﬁepﬂéﬂhﬁa@@@@@@§§ 5)%6 gﬂﬂd the tif2 Ebh'}pound as a clear

earedfollovvln e same met od as for e

Mg %6@01@163"/06@8tbmlﬂgl@dwﬁereolsprrw (i MR)|§>DCI3,

AE%QM%ES“#@E (R0 B0 e aRllol A8 GELHunP 25 B 387 28 (m.

I | % %
%?erfﬁ? I’JH}-tI)(e?I al ; 1(% %%mmng?aﬁgﬂ_ggggﬁb é{f)mleﬂ\/%go (s,

D@80 (Udodk7)2%(t, wm&ms 1):m/z525Q1(MBIE)., Analysis found C,

éd.ggv%gl}, o ted I\g—_@ogéﬂ( @%,;@9) et *%qwrfshé 9@‘7&/*%@ 9.34%;

N, 50509%6. 75 (d, 1 H), 680(s 1H, 6.90 (1 H d),

10 LRVs (APCl): mz 236 (I\/H+) Anal ysi s
EXAN@&%@ 3804 H 8.86% N 5.73% .
Cl4H21NO2. 0. 45H20 requires C, 69.33% H, 9.06% N,

yl am no- et hanol 15 OH
D XrL umtr| acet oxyborohydr| de (1.25g, 5.89mmvl) was
added Wth care to a Sodi

Prepared following the same method as for example 47A with the product from
example 46B (0.10g, 0.38mmol). Purification by column chromatography on
silica was not required. The title compound was obtained as a yellow oil (57mg,
0.23mmol, 60%) as the single diastereoisomer. 'H NMR (CDCl3, 400MHz) &:
0.90 (t, 3H), 1.00 (t, 3H), 1.60 (m, 4H), 1.85 (t, 1H), 2.00 (t, 1H), 2.35 (m, 2H),
2.90 (d, 1H), 3.00 (d, 1H), 3.65 (m, 1H), 4.60 (m, 1H), 6.75 (d, 1H), 6.80 (s, 1H),
6.90 (1H, d), 7.20 (t, 1H). LRMS (ESI): m/z 250 (MH"), 248 (M-H’). Analysis
found C, 71.63%; H, 9.19%; N, 5.55%. C15H23NO2.0.1H20 requires C, 71.73%;
H, 9.31%; N, 5.58%.
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sol ution of
2-am no- 1- (4-chl or o- 3- net hoxy- phenyl ) - et hano
w@ Joomes3Chem , 30(10), 1887, (1987)) (600ng, PCEBBEH/005683
and propi onal dehyde (0.22n19 20 2.96nmol) in
di chl oronet hane (I OnlL), and the reaction m xture was
stirred at roomtenperature for 1 hour. Sodi um
bi carbonate solution (sat. ag., 10m) was added
i and then the reaction mxture was dil uted
E?é@&ﬁgfagnth wat er (20nL) and di chl oronet hane (20nl).
The aqueous | ayer was separated and re-extracted with
2-Niathy|®-(Braidihoey-pRenyl PAmrppyITneraheliniheleor gani ¢ WO
2004/ 052372 PCT/ 1 B2003/ 005683 97 | ayers were dried
over anhydrous magnesi um sul phate, filtered and
concentrated in vacuo. The cg oduct was purified
by col um chronaqography A sillffca eluting with
di chl or onret hane : Anet hanol 0. 880 nia (95:5:0.5
to 92:8:0.8) to yp e i Th€ 6bﬁﬁ§gg3 as a solid
(320mg, 5 1.31nmol, {4 1H NWMR (CDCI 3, 400MHz) 8:
0.90 (t, SFD 1.50 (opo2ZH), 2.50- 2.70 (m 5H), 2.90
(dd, 1 H), 3.80 (s, 3H), 4.65 (dd, 1 H), 6.85 (d, 1
Pr@ﬂ? %d @&Ioﬁ/ﬁn the 8me7mathodask fot ekampleMs WittPthe progugt from

exarqogleGh (Q)#ég 32 ﬂémfb&'l)\/ ZBE é’nkgh(‘)'PprrBP@Bé‘t %48?'% 2@ #hMone
2 %ggaolt) qggn’riqﬁ%c ﬁt %’nc%lp hﬁrér%m(aq) oé}%f)ﬁ#' onlsiHHPIhk RS

rom exanple 51
c&@ngé&ﬁd mﬂaéﬂd&ﬂf@hb:r@@dmeltﬂemﬂmmu@ wes bbiained ms a clear oil

(G205 1.8l 1P a5 BOXUFDGF SBsrEOT R T oM TE Bk
AU LD 3 LGOI o8t S Romand 0
3ﬂ2g4 gg({gg@grp??gﬁggt%ﬂsmaﬂ (dah) O(5+Y, 4.9 (dd, 1) M)a 85 (d
160 f{bﬁét(éa 2y méﬁé@n dhb é&iﬁ%%?gﬂ)e /E)r/ﬁ{/ @E%T%E??M%
the 20 uncyclised product as an oil (0.40g). LRMS

(APCl): mz 320 (MH+ of uncyclised product), 302 (M
ExeaPE  49A ANB49BVH+ of cyclised product). Potassium

2—Methvl-6-(3-methoxv-phenvl)-4-proov|-morpho|ine

A

O N

Prepared following the same method as for example 46 with the product from
example 48 (0.42g, 1.6mmol). Purification by column chromatography on silica
eluting with ethyl acetate: pentane (1:6) yielded the two title compounds as
single diastereomers.

Example 49A: clear oil (0.10g, 0.40mmol, 25%): "H NMR (CDCls, 400MHz) &:
0.95 (t 3H), 1.30 (d, 3H), 1.60 (m, 2H), 2.20-2.35 (m, 3H), 2.50 (d, 1H), 2.60 (m,
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hydr oxi de (0.75g, 1.33mol) was added to a solution of

the uncyclised product (0.40g, 1.23mmol) in isopropyl
w@b@elsd37f 1 Onl) and water (0.4nl) and stirredPEL/IB20GHUS683

tenperature for 16 hours. Phe reaction m xture was

concentrated in 25 vacuo and partitioned between

di chl or onet hane (30nL) and water (30nmL). The |ayers

were separated and the aqueous |ayer re-extracted with

1%%@ (A3, oy 20, TG 85 P @8I CAHNRITS (m,

g M Ay |LMMSG(AHGI)tmfzeZl5@(iYAFB)Jncentrat ed in WD
604/0 2372" PCT/ | B2003

Example 4Bmieaicoibd. 100.d3- 28(?8?54%59‘%1\/ @rﬁi@ﬁ? (éﬁ%& 4§€MHZ) &:

o R A S i 2851 G B i

2Af70.80 @5 Hpd. 0t Y (E9BH),13 B85, (s 41HR “EI) (s, 11L@|</§ 80 (d,
mm@é (1) 5635 () ng@fi@?sgﬁz 88 i

6- (4- Chl or o- 3- net hoxy--phen | -4-propel-norpholine O
I Z, d 10 Borane-tetrahydrofuran conplex (1Min THF)
EXAMPLE 500l ) was added dropwi se to a solution of
t he product fromexanmple 52 (0.33g, 1.16mml) in dry
THE (3rrL) under an a‘ spher e of nitrogen. The
3r(EAdethyhd 0 z or 2.5 hours then
cool ed. and quenched by addition of nmethanol (1 ni).
The reaction mxture was concentrated in vacuo and
the resi due suspended in 4N (ag., 8nlL) and
refluxed for 2 hours. The ré&actidn mixture was cool ed
and extracted wgh_di ) e x 10m.). The
organi c |l ayers were d ded.™ The aqueous | ayer was
rendered basic (pH 9- y addition of solid
[ S e re-extracting with
di chl oronmet hane (2 x 15nL). The di chl or onet hane
Pesparadtfellaving theshee miethpdas &r qnarmiﬁwﬁdwﬂbdh@@@duct from

example 49A (0.10g, 0.4mmol). Purification by column chromatography on

silica eluting with dichloromethane, then dichloromethane : methanol (99:1)
yielded the title compound as a clear oil (70mg, 0.30mmol, 74%) as the single
diastereoisomer. 'H NMR (CDCls, 400MHz) §: 0.95 (t, 3H), 1.35 (d, 3H), 1.55
(m, 2H), 2.25 (m, 2H), 2.35 (m, 1H), 2.50 (m, 1H), 2.55 (m, 1H), 2.75 (d, 1H),
4.05 (s, 1H), 4.85 (m, 1H), 6.70 (d, 1H), 6.90 (s, 1H), 7.00 (1H, d), 7.20 (t, 1H).
LRMS (APCI): m/z 236 (MH"). Analysis found C, 70.62%; H, 8.89%; N, 5.95%.
C14H21NO2.0.1H20 requires C, 70.91%; H, 9.01%; N, 5.91%.

EXAMPLE 508

3-(6-Methyl-4-propyl-morpholin-2-yl)-phenol
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20 anhydrous magnesi um sul phate, filtered and
concentrated in vacuo to give the title conpound as

W@ro0ai0523¢(D. 31g, 1.15nmmol, 99% . 1H NVR ( CDCl 3, pAD(BI6E3)/005683

5. 0.95 (t, 3H), 1.45-1.606(m 2H), 2.00 (t, 1 H),
2.20 (t, 1 H, 2.35 (t, 2H), 2.80 (d, 1 H, 2.90 (d, 1
H, 3.80 (t, 1 H, 3.90 (s, 3H), 4.03 (dd, 1 H), 4.55
(d, 1 H, 6.85 (dd, 1 H, 7.00 (s, 1 H, 7.30 (dd, 1
. LRM5 (APCl): mz 270 (M H+y). 25 WD 2004/ 052372
PCT/ 1 B2003/ 005683 99 EXAMPLE 54
2- Chl or 0- 5- (4- propyl - nor phl | | )-phenol O HO d
5 Prepared follow ng the salfe meihod as for exanpl e 7b

(al t hough ref | uxi (i nudd f 2.5 hours
rather than 1 hour) e od%{o}r\om exanpl e 53
ation by col um

(0.28g, 1.02mmol). P
chr omat ogr aphy on si l was not required. The title

conpound was Yyi el ded a a pale brown gum (0. 21g,
0.82mmol, 81%. 'H NWR (CDCIS 400MHz) 8: 0.93 (t,

Pr%'ﬁbg'(p(jzlfoilgws t%gamg g PH Oaslf% é}(gpn? %6?R VgIFH the}_ﬁ)r@dud from

%rﬁ&e(ﬁB (011(5% 0. 4n9n&l?d?ur1fldd)tlon4) dlGrein c‘nrdamat@grabhy on
dt , .25 éa{? ., LRVS i
silfosP@ay nomraqm@@l (M@slﬂe Aﬁmppsmg was pBtaIE S RySlipw P

(1hohSo Aemic s SiikAR0E Sk Sffting Ffatbrialf bsQhsirgio

dl%@regméF’”PPNMR/L@IDUEO 490%@@0@&1@3&) 11.251(d) BHH 1360 (m,
Al ani ne net hyl ester drochl ori ((lde ml 1360140g I—% %

2kt 11).85ubim, dH3 SO0, i), 235 m, 2H), 2.85 (d, 1 " 85

(s, 1H), 4.60 (d, 1H), 6.75 (d, 1H), 6.80 (s, 1H), 6.90 (1H, d), 7.20 (m, 1H).

LRMS (APCI): m/z 236 (MH™"). Analysis found C, 69.38%; H, 8.86%; N, 5.73%.

C14H21N0,.0.45H,0 requires C, 69.33%; H, 9.06%; N, 5.78%.

EXAMPLE 51

1 -(4-Chloro-3-methoxv—phenvl)—2-propvlamino-ethanol

O N

Cl

Sodium triacetoxyborohydride (1.25g, 5.89mmol) was added with care to a
solution of 2-amino-1-(4-chloro-3-methoxy-phenyl)-ethanol (J.Med.Chem,,
30(10), 1887, (1987)) (600mg, 2.98mmol) and propionaldehyde (0.22mL,
2.96mmol) in dichloromethane (10mL), and the reaction mixture was stirred at
room temperature for 1 hour. Sodium bicarbonate solution (sat. ag., 10mL.)
was added dropwise and then the reaction mixture was diluted further with
water (20mL) and dichloromethane (20mL). The aqueous layer was separated

and re-extracted with dichloromethane (2 x 20mL). The combined organic
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di chl oronet hane (150nL) and treated with triethyl am ne

(30.45g, 0.3mmol). The solution was stirred and
w@e@piosasyt chl ori de added dropw se. After stirPCTB2003/005683

overni ght the m xture was dQoenched by addition of 1 M

hydrochloric acid (200nmL) and the organic |ayer

separated. The aqueous | ayer was re-extracted 25 with

di chl oronmet hane (3 x 200nL) and the conbi ned organic

&?%7 R 0 5648

'41’%35 ﬁ%&ﬁé’?ﬁ%”w@ ?J gﬁf‘ag 'f?r@rsgwéll&%’ g@é{%gr ated to
cantemaatekjean/aoub ("hé.dygde pqmmmt was puifieidRby OMBOIT6,

cBranaaraany on 3iish el with Gjerigomitand i Matfapg)19.880
a(‘r‘r:tﬁgf’i% @} 25 @@to(M"EB)O 8) W'—tﬁeﬁﬁetcﬁnﬁ pUtdyhs élsohd lid (320mg,

oxy- 1- nmet hyl et (propyl ) carbamat e
1 31~mhdlo] 'A4%) 13]-|NMR|C(Cdiml@t4GOMHZ)3&d3rBDe(t W)Wagso (q, 2H), 2.50-

\éﬁgftégﬂ)ﬂg ﬂ{]ﬁ%ﬁ‘igﬁ@xi%qp@ &85 (. &0, 7.00 (1H,

d%dﬂ%@ b, 108 RS @B CISAhN 2on (MH*f 29 AMVHTPRIS3IHY).

m'xture’was then heéated at reflux overnight.
After to cooling to roomtenperature, the reaction was
@ﬁﬁig y the cautious addition of 6M hydrochloric
? ) and then heated to reflux for 15 6 hours.
The reaction m xture was allowed to cool to room
6- QAR L8-fhetiRNELBhEil)-4-dicpiimorphving-aaed to dryness
(IT.77g). The crude mxture gave mz 118 consi stent
with the desired am noal cohol internediate. The crude
m xture was then dissolved in nmetharol (50 m-) and
wat er (400nL) before the addgiti of potassi um
hydr oxi de (28.229,'0 5nDI) Di -t ert-butyl dicarbonate
20 (32.87g 0.15nm1Pwass Nk 1ixt ure and
stirring continued ovg . The reaction mxture

(100m.), the orgadlC | ayer separated and the aqueous

| ayer re-extracted with
Chloroacetyl chloride (0.11mL, 1.33mmol) was added to a solution of the

product from example 51 (0.31g, 1.27mmol) and triethylamine (0.19mL,
1.36mmol) in dichloromethane (10mL) and stirred at room temperature for 60
hours. The reaction mixture was diluted with dichloromethane (20mL) and
washed with hydrochloric acid (aqg. 1N, 10mL), water (10mL.) and sodium
bicarbonate solution (sat. aq., 10mL). The organic layer was dried over
anhydrous magnesium sulphate, filtered and concentrated in vacuo to yield the
uncyclised product as an oil (0.40g). LRMS (APCI): m/z 320 (MH" of uncyclised
product), 302 (MH" less water), 284 (MH" of cyclised product). Potassium

~ hydroxide (0.75g, 1.33mmol) was added to a solution of the uncyclised product

(0.40g, 1.23mmol) in isopropyl alcohol (10mL) and water (0.4mL) and stirred at
room temperature for 16 hours. The reaction mixture was concentrated in
vacuo and partitioned between dichloromethane (30mL) and water (30mL.).
The layers were separated and the aqueous layer re-extracted with
dichloromethane (2 x 20mL). The combined organics were washed with water

(30mL), dried over anhydrous magnesium sulphate, filtered and concentrated in
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DCM twi ce nore. The conbi ned organic fractions were
dried wth magnesium sulfate, filtered and evaporat ed

W 000a/08230zle. Purification by flash chromat ogr aptiyIE26030005683
Si 02 eluting with di chl oront hane: net hanol : 880 NH3
(97:3:0.3), afforded the desired product as a clear
oil 4.59 (21 % together with a further 10g of
partially purified material. WO 2004/ 052372

vBedb It@mwr@ﬁ&saomga&nd ldsml( (m\@u;. df.1 Qﬁﬁﬁtmt-@ﬂ"/@ dl—BNMR
ét %ﬂ 1.05 (bs Hg;l Q
(GD%Hs M*S'H)s m% (% B51), 116\5) me( ) 3@& 494(01 (2N7Na3)40-

FoatBonrBr-ae IR Oy THEISEAENTATE (O 1HD 086 (.
1@3@1@@ s56|-|()4739 (d8; P31 LRI (ARTIYiras0Rse MHA). dl oxan
10 (10 m- and treated with 4M in dloxan(30 m) .
The rrixture was stirred at roomtenperature for 16
EQ% ﬁf?%ﬁﬂhen evaporated to a. white solid (2.74q,
}5" (DMSO- d6, 400MHz) 8: 0.9 (t, 3H), 1.15 (d,
1.6 (m 2H), 2.8 (m 2H), 3.15 (m 1 H), 3.5
&@@hﬂorb% mdtiEoxyaphenyi-4-phodlyl{herphblihg, 8.8 (bd, 2H).
LRV 15 (APCI +) 118 (M+) EXAMPLE 58
(5S) - 2- (3- et hoxyphenyl ) - 5- et hyl - 4- pr opyl nor phol i n- 2-
oo OHOO N 20 The product from exanple 57 (1.0g,
6. 6rmol ) was di ssollved in tdueng (10nL) and treated
with triethylamnel(1.38g, bef ore the addition

of 2-brono- 3'-net @ 6. 6rmol ) .
Cl

The m xture was heate
Borane-tetrahydrofuran complex (%M in THF) (3.5mL, 3.5mmol) was added
dropwise to a solution of the product from example 52 (0.33g, 1.16mmol) in dry
THF (3mL) under an atmosphere of nitrogen. The reaction mixture was refluxed

for 2.5 hours then cooled. and quenched by addition of methanol (1 mL). The

reaction mixture was concentrated in vacuo and the residue suspended in 4N
HCI (aq., 8mL) and refluxed for 2 hours. The reaction mixture was cooled and
extracted with dichloromethane (2 x 10mL). The organic layers were discarded.
The aqueous layer was rendered basic (pH 9-10) by addition of solid potassium
carbonate before re-extracting with dichloromethane (2 x 15mL). The
dichloromethane extracts were washed with water (10mL), dried over
anhydrous magnesium sulphate, filtered and concentrated in vacuo to give the
titte compound as an oil (0.31g, 1.15mmol, 99%). 'H NMR (CDCl3, 400MHz) &:
0.95 (t, 3H), 1.45-1.60 (m, 2H), 2.00 (t, 1H), 2.20 (t, 1H), 2.35 (t, 2H), 2.80 (d,
1H), 2.90 (d, 1H), 3.80 (t, 1H), 3.90 (s, 3H), 4.03 (dd, 1H), 4.55 (d, 1H), 6.85
(dd, 1H), 7.00 (s, 1H), 7.30 (dd, 1H). LRMS (APCI): m/z 270 (MH").
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WO 2004/ 052372 PCT/ 1 B2003/ 005683 102 and stirred over
3 days. After cooling to roomtenperature the m xture
woa®4/0p3rt i ti oned between brine and et hyl acetPCEIB20B005683
organi c | ayer separated, d¥bed w th magnesi um
sulfate, filtered and evaporated. The residue was
purified by flash chromatography on Si02 eluting with
ethyl acetate, to afford the desired 5 norpholi nol
EXANPLEI54s a m xture of stereoisoners as a pale
yellow oil (1.0g 58%. 1H NWR (DVSO d6, 400MHz) 8:
0.8 (m_3H), 0.95 (d, 3H, 1.35 (m 2H), 2.1 (m 2H),
2Chiqrarg-(4-prgpyl-marbhlip-2avilphenol7zs (m 1 H), 3.5 (d, 1
H, 3.75 (m 4H), 6.0 (s, 0.75H), 6.1 (s, 0.25H),
6.85 (d, 1 H, 7.05 (m 2H), 7.25 (t, 1 H. LRMS
(ESI+) 10 mz 248 (M H20), 26 ), 288 (IMNa+)
EXAMPLE 59 (5S) - 2- (3- et hoxypheny
- 5- et hyl - 4- propyll_'@r phal i ne
product from exa 58 (¥

O O0N'-, 15 The

2. | )>was di ssol ved
in dichloronethane (3 and cooled to -78 C under a
nitrogen atnospher st hyl silane (3. 7nL, 23mmmol)
mas added to the sTirred m xture foll owed by

EEF‘éd“ﬁduéwu drfrrei %érﬁé ‘?nétilioé a%tfor exSpR! Tb (émddedm%ﬂW%g was

tinu OVer ni ght reactron mx
cmln‘tnoued for2 Sumirs ratwer tharpia hau@wth trreeprosiuct from erample 53

R Dbt PyAEhters Ry b R RBATS Sn 3A%2 W o
r@qeiaé@ rm@hﬂ@a@n{ﬁdmhaws yigRled a8 p@wbrdwl | o ef]g

a ers wer e ried with magnesi um sul ate
Ch&ﬂmmdp&i%t)e H NMK @Dk, $0@dtie) 5: 083 (b,lBH)‘ e by, 2H), 2.0 (¢,

e BloTRL 2 i) 20750 (bt} 2.99 focb. t)s.89 i,

w:ﬁﬂdrq hglgi7 atel ouwd (6 69QNTy. 2
IR A e 1502 BCT/ | (dratnne ey, ceap oL ia ST 26 I1HPLRMS
(APCI): m/z 256 (MH?). Analysis foundC 60.71%; H, 7.10%: N, 5.45%.

C13H1sNO2ClI requires C, 61.05%; H, 7.09%; N, 5.48%.

D.O

EXAMPLE 55
Methyl (2S)-2-(propionylamino)propanoate

VL%( ™

O

L-Alanine methyl ester hydrochloride salt (14g, 0.1mol) was dissolved in
dichloromethane (150mL) and treated with triethylamine (30.45g, 0.3mmol).
The solution was stirred and propiony! chloride added dropwise. After stirring
overnight the mixture was quenched by addition of 1M hydrochloric acid
(200mL) and the organic layer separated. The aqueous layer was re-extracted
with dichloromethane (3 x 200mL) and the combined organic layers were dried
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103 1H NMR (CDCI 3, 400MHz) 8: 0.95 (m 3H), 1.1 (b,d,
3H, 1.6 (bm 2H), 2.2-3.1 (5H), 3.5 (bm 1 H), 4.85
WO 204458372 4.6 (b, 1 H), 6.8 (d, 1 H), 6.95 (m PCFB2003/005683
7.25 (m 1 H+ CHCl3) LRVBO(APCI +) mlz 250 (M+) 5
Anal ysis found C, 71.53% H, 9.21 % N, 5.55%
C15H23NQ2. 0. 15H20 requires C, 71.48% H, 9.32% N,
5.56% EXAMPLE 60
Eﬁrﬁ%ﬂesﬁj rﬂ%hméte 41t@FétP¥haTBw;5&4atéu % a It @hﬁé@ﬁ oil (lﬂs &,
e material from exanple 59 .6 Mol ) was
quiardsiol ved in 48% aqueous hydrobrom c aC| d (8rrL) and

' B MG AR £ 65 B ) b b Gratfid o o

3R 5i(QiAn0THE% 93bA! 3199 rAASSREH B 46D vty bonat e,

m xt Ure extrac w t'h di chl oronet hane (three
times). The conbined organic |layers were dried with

sul fate, filtered and evaporated to give the

Eg?@@?'c%ggas a white solid (285my, 76% 1H NVR (CDCl 3,
-Rhlethyieth |90 IﬁaPﬂémé’t@% 1. i |('|)m

3.1 (d, 1H, 35(bm1H) 385(bm1H) 4.6 (d,
1 H, 6.8 (m 2H, 6.95 ( (t, 1 H LRVB
(APCI +), 236 (M#) Anal ysi foudC 70.61% H, 9.00%
N, 5.86% Cl4H21NO2.0 70.91 % H,
9.01 % N, 5.91 % 2004¥ 052372 PCT/ 1 B2003/ 005683

104 This m xture of diasteroigsoners was separated on a
Chiralcel QJ-H

The product from example 55 was dissolved in tetrahydrofuran (200mL) and
borane-tetrahydrofuran complex (300mL, 0.3mol) was added to the stirred
solution at room temperature. The mixture was then heated at reflux overnight.
After to cooling to room temperature, the reaction was quenched by the
cautious additiéin of 6M hydrochloric acid (100mL) and then heated to reflux for
6 hours. The reaction mixture was allowed to cool to room temperature
overnight, and then evaporated to dryness (11.77g). The crude mixture gave
m/z 118 consistent with the desired aminoalcohol intermediate. The crude
mixture was then dissolved in methanol (50 mL) and water (400mL) before the
addition of potassium hydroxide (28.22g, 0.5mol). Di-tert-butyl dicarbonate
(32.87g 0.15mol) was added to the mixture and stirring continued over 3 days.
The reaction mixture was partitioned between DCM (500mL) and water
(100mL), the organic layer separated and the aqueous layer re-extracted with
DCM twice more. The combined organic fractions were dried with magnesium
sulfate, filtered and evaporated to a crude. Purification by flash chromatography
on SiO, eluting with dichloromethane:methanol:880 NHs (97:3:0.3), afforded the
desired product as a clear oil 4.5g (21%) together with a further 10g of partially

purified material.



(250*21. 2nm HPLC col um. Mobil e phase 100% MeOH, fl ow

rate 15m/mn. Sanpl e preparation 200ng di ssolved in
wapdo4E3F, 250L injection. Two maj or peaks werBCT/IB2003/005683

obtained, wth retention tittes 5.822 m n (exanple 60A,

5 57mg 28% and 7.939 mn (exanple 60B, 12ng, 6%

Exanpl e 60A: 1H NWVR (CDCI 3, 400MHz) 8: 0.85 (t, 3H),

1.05 (d, 3H), 1.5 (m 2H+ H20), 2.2 (m 2H), 2.4 (m

' pR Brisp, Botia £ e o 8 1,08 G (3.1 Kk 1Py, 2.95

(b9) 2H2 835((bm, BH)) 4.65(b35 1HY! LRM$|XESF1-)2m(z 24(1(1\/|Na) ) HRVB
m z 236.1643 (MH) Exanple 60B: 1H NVR (CDCl 3, 400NMHz)
6:0.95 (t, 3H), 1.15 (d, 3H), 1.55 (m 2H), 2.4 (m

t, 1 H. 2.65 (dd. 1 H, 2.95 (bm 1 H),
E%P%E%?( L3 o (d. 54 H),H) 55 (dd,( Ir1nH),H23.75

5 ( &r2-m@pylaﬁ1|65)gregari- FLhv@rddhidride 1 H), 7.2 (t, 1 H)
HRVE m z 236. 1643 (M+#) EXAMPLE 61
(S)-2-propyl am no-propan-1-ol hydrochloride 20 HO HN
.HC To (S)-(+)-2-am no-1-propanol (19.6g, 0.26nvl)
di ssol ved i n dichl oronet hane 500nﬂ% was added
pr opi onal dehyde ( 20. | owed by
pre-dried powdered 4A nDIe | ar sieves (40g) and the
m xture stirred at room 25 tenperdd@re overnight. The
m xture was filtered through a pad of celite, the pad
washed wi th di chl oronmet hane, and sol vent evaporated to

THpYAr@ ARl Gty oxEthole 58 (4 28 0 890 s issRban dioxan

was added portionw se over
10 (18 mlu)emd mwechmtmﬁm Mekinsdipxare (BGinLy) obiae mm@@e a\faﬁ%tlrred at

rSHE eeg e GO e SRS B FRRE T 12740

gg%u fied by addition of 2M

'H NMR (DMSO-d6, 400MHz) &: 0.9 (t, 3H), 1.15 (d, 3H), 1.6 (m, 2H), 2.8 (m,

2H), 3.15 (m, 1H), 3.5 (bm, 1H), 3.6 (m, 1H) 5.4 (bs, 1H), 8.8 (bd, 2H). LRMS
15 (APCI+) 118 (MH™) :

EXAMPLE 58
(5S)-2-(3-methoxyphenyl)-5-methyl-4-propylmorpholin-2-ol

20

The product from example 57 (1.0g, 6.6mmol) was dissolved in toluene (10mL)
and treated with triethylamine (1.38g, 14mmol) before the addition of 2-bromo-

3'-methoxyacetophenone (1.5g, 6.6mmol). The mixture was heated to 65 °C
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NaOH (200n1) and nethanol renpved by evaporation.
Di-tert-butyl di carbonate (115g, 0.52npl) was added

Wo elososmsd by 1, 4-di oxan (200nl) and the m xt urBCT/IB2003/005683
stirred at room tenperatur#&2overni ght. 1,4-di oxan was
removed by evaporation 5 giving a clear oil. To this
oi| was added 4M HCl in 1, 4-dioxan (200nml) and the
m xture stirred at roomtenperature overnight. The

o3 1588 43P B e KBGO P gl i s

érh%o?@d b%hﬁ/el_csrilbﬁné 'él(nd?é‘&yl afbe@at(emhezwgamcslayér sepamtee; dried
witb anagngsium quiipa@ (f;&p(gd@nd fygp@ mtéx? @gﬂ@ g/zas purlfled by

ﬂ%@?gﬁro&ﬁaﬂ% argié/'@ g?'(b "glkﬂnglv\hﬁ‘\ @chmegpa%a ;@gﬁééﬂoﬁﬁdemrad
nidip h@lﬁiﬁﬁ@mpoﬁﬂblmd\mm b’ésmdeblsommas a pale yellow oil (1.0g

N- et hyl di i sopropyl am ne (9.07m , 52mmol) and nethyl
58?/@rmacet ate (2.4ml, 26nmmol). The mixture was heat ed

R PO AL "8 (BEOR00. 981 (dIBHY 1 RESEM 24 2.4 (m,

s renoved evapora fon, the ¢

gﬁg@?:(g?hdg_ﬁ?glr?égﬂ 1r|F|) @T’fﬂ@'ﬂpﬂ Hz)ltﬁ .5{dptid), b'ba5(§ﬁt, éI'BI 8D (s,
Ontibi Srotf, Qe 6o G For BB I 20 Ther 20t T HBrREE Esi)
@%ﬁ%‘*ﬁ“&?’ ?ﬁ?"‘“ﬁ ¥ %M“%@g > oa (m A 26 (i

H, 228 (m 1H, 3.2(d 1H, 3.6 (d 1H, 405
dd, 1 4.3 (dd, 1 H 25 t.1.c. Ri=0.18 (50%
E(ZQAMB ane, WV visualisation) WD 2004/ 052372

(ESTH1BAA0HR05RER )-8 Retn RSy Rbriishe? f 6- (2

=ariretityr -

H- pyrrol - 1 y1) pvridi n- 3- 4- propyl - 5- net hyl nor phol i n

- 2-ol
O

The product from example 58 (770mg, 2.9mmol) was dissolved in
dichloromethane (20mL) and cooled to —78 °C under a nitrogen atmosphere.
Triethylsilane (3.7mL, 23mmol) was added to the stirred mixture followed by
trimethylsilyltriflate (1.1mL, 5.8mmol). Stirring was continued overnight and the
reaction miixture allowed to reach room temperature. The reaction was
quenched by the addition of saturated aqueous sodium bicarbonate solution
and extracted with dichloromethane (three times). The combined organic layers
were dried with magnesium sulfate, filtered and evaporated. The crude product

was purified by flash chromatography on SiO2 dichloromethane:methanol:880
ammonia (97:3:0.3), to yield the desired morpholine compound (600mg, 83%)
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OH NO NN 5
5-brono-2-(2, 5-di net hyl -pyrrol -1-yl)-pyridine (1.5g

WG 20a108d3y2 was azeotroped wth tol uene and di sBOT/1E2003/(05683
THE (20mL). This m xture w#8 cooled to -78C and
t-butyllithium (1. 7Min pentane, 7ml, 11.9mv!) was
added maintaining the tenperature below -70C The
material from exanple 62 was dissolved in THE 10

%Elﬁ{,%ﬁgﬂsﬁ@%iﬂ&f&t $5K‘ﬂlw;<{3ﬁp 1TBRAISH)EHG @fin, 2H), 2.2-3.1

(5}r| X8 g?waﬁqu .85vad, 4 ) S1.61batH), BS&Z((H OtHR®.9% it 861),a7.25 (m,
which Yinme 'NH4C (100 oag, 150nl) was added and the
1hh*x€h||Cés)extract ed into EtOAc (200m ), dried with

fr | tered and evaporated. Flash

Lﬂﬁ%‘g@i’g aphy onﬁ\gl sz eluting with a stepped gradi ent
Aﬁé@mszaa(md@ EHCB@‘I/opémQamIé%t N, 5BA%t OAt1ph B eSidzl eequires C,

he title conpound as m xture of diastereoisoners in
73115&/0)4‘* n8el8i N 5987 at i 0 as a yellow oi | (480ng). 'H
NVR (CDC13, 400MHz) (diastereoners) S: 0.95 (m 3H),
1.1,1.2 (2xd, 3H 1.5 (m 2H), 2.15 (s, 6H), 2.4 (m
EXANPLEED (d, 1 H, 2.6 (m 1 H, 2.75 (m 1H
3.85-3.95 ( 3. : : 3xm 2H), 5.15 (bs,
3 -9-gethyl ime) , 8.05 (dd, 1 H),
8.8 (s, 1 H LRV (ES+), 330 (M), 352 (MNa+) LRMB
(ES-), 328 (MH EXAWPLE 64 25
(29) - 2f{(2RS) 2-f6-(2, 5« t hyl -

H pyrrol -1-yl)pvridin-3 - hydr oxyet hyl }
propyl ) am nol propan-1 - 20049052372
PCT/ 1 B2003/ 005683 HT O {4

The material from example 59 (400mg, 1.6 mmol) was dissolved in 48%
aqueous hydrobromic acid (8mL) and the mixture heated to 80 °C overnight.
After cooling to room temperature, the mixture was quenched by the addition of
saturated aqueous sodium bicarbonate, and the mixture extracted with
dichloromethane (three times). The combined organic layers were dried with
magnesium sulfate, filtered and evaporated to give the products as a white
solid (285mg, 76%)

'H NMR (CDCls, 400MHz) §: 0.9 (m, 3H), 1.1 + 1.2 (2xd, 3H), 1.5 (m, 2H), 2.3
(m, 2H), 2.5 (bm, 1H), 2.8 (bm, 1H), 3.1 (d, 1H), 3.5 (bm, 1H), 3.85 (bm, 1H),
4.6 (d, 1H), 6.8 (m, 2H), 6.95 (m, 1H), 7.2 (t, 1H)

LRMS (APCI+), 236 (MH")

Analysis found C, 70.61%; H, 9.00%; N, 5.86%. C14H21NO2.0.1 H20 requires C,
70.91%:; H, 9.01%; N, 5.91%.



NN\ NJLTTTEL (5S)-2-[6-(2, 5-di et hyl -

H pyrrol -1-yl)pyridin-3-yl]-4-propyl - 5-net hyl nor phol i n
WO 28485802 (480ng, 1.45 mmol) was di ssol ved i n BCTEBR003/005683

(5m) and water (2nlL) and t®eated with sodi um

bor ohydri de (220ng, 5.8mmol). The reaction m xture was

| eft stirring overnight at roomtenperature before

bei ng quenched by the addition of saturated aqueous

TW)S{&@W@%%I%&E \'ivgg sBbhruted bl a EhRbRieE ARH X

anic extracts were conbined, dried wth
(289824 2mmeh) HP LY aphunan . adobite phase m@%gMeOhh, flawifatg 15ml/min.

SpTRls pEeRaration AoAm gieseed AGVAKSOH; 2880 el
Tgll%q"n%joi pge@k S{%re (%Jt%lﬁid 1@1&!? rét%hﬁen tl%@s 5 32@ rﬁmo(le(xmnple 60A,

5 55n@ 78%) 2R, 7.939 nififexample, 60B 8L2mg, @%1) 1 H) 8. 55 (m
15 LRVMS (ES+), 332 (MH) EXAWPLE 65
(28) 2-[[(2RS) - 2-(6-am nopyridin-3-yl)-2-hydroxyet hyl |

E%%Efﬁ)llgﬁggsfﬂag@ggé&ﬁ%lﬁmw 80@85Q5223¥)21 05 (d, 3H), 1.5 (m,

E)+ HZD&(ZB@T 2H)62 dnirmokdy), B (m; ‘BH)'K) 02dhyid), 3.4 (t, 1H), 3.9 (dd,

5Bl AT A REFPR K 8L B, 18, 72

10 1 drochl or| de (419ny, 6mmvl) was added and the
m’xture heated to 80 C over night. The solvent was
HRMSvwal: 2861d6484MiHin and the residue purified by flash
chromat ography on Si 02 eluting with dichl oronethane/
nmet hanol / 880 ammonia (95:5:0.5 increasing polarity

n?p? e 60B) THNR@IR @cgh@oéMHbgam@tuedﬁ 118!56(d13H) 1.55 (m,

re of di astereol soners 98%)

A3 ,
2P, ABAN12255 (12 1Hi) ,a&ﬁér(édm"dﬁ)s)z 35 (tomszHo 38 (M), 3.95 (d,

15 ﬂw%ﬁ&%@é@ o, Tho. e o Rnp S aghu it 4

HRMS m/z 236.1643 (MH")

EXAMPLE 61
(S)-2-propylamino-propan-i-ol hydrochloride
20
HO:l
HN™

C o

To (S)-(+);2-amino-1-propanol (19.6g, 0.26mol) dissolved in dichloromethane
(500ml) was added propionaldehyde (20.9ml, 0.28mol) followed by pre-dried
powdered 4A molecular sieves (40g) and the mixture stirred at room

25 temperature overnight. The mixture was filtered through a pad of celite, the pad
washed with dichloromethane, and solvent evaporated to give a clear oil. This
oil was dissolved in methanol (200m!) and NaBH, was added portionwise over

15 minutes. The mixture was stirred at room temperature overnight, then
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LRVS (APCI +), 254 (M#) 15 EXAMPLES 66 and 67 5 [(2S
5S) - 5- net hyl - 4- propyl nor phol i n-2-vl | pvri di n-2-am ne 20

wa@re45513(2R PCT/IB2003/005683
5S- 5- net hyl - 4- propyl nophol i¥s2-vl | pvridin-2-amne 0
H2N (r)r, ON- C. H2 N~.,, , N W 2004/052372

PCT/ 1 B2003/ 005683 109 The "diol" from exanple 65
(300my, 1.2 mmol) was dissolved in dichioronethane

quéggﬁédd bg%%uﬂ&ﬁ‘& aBbikish o ZMJH@F(HJ) (Z0GHRI)db4Sidd byafidition of 2M

m xture was stirred at roomtenperature
N&GH zomura;nd Miethared cernovedhiy eyappEationo Diterebulidirarhainate

(1 . Sl s B Rt B B R RO Bl B iy

stitte@ %omﬁaﬁap"é?am@ @%m@m% #sdi maﬁ wad fiegsbvddiS0ayapardtion

evapor at ed br own solid. Purificatio

gl\ﬂm@amleaﬁmibﬂ'ﬁx tbgef @ipwgs @ddgﬁ@w &Clin ﬁéﬂqxgnﬂgﬁ)g)m? and the
5 ] S4BT PRI S R e

evgpérat)tlon]t%@v@(é Wh\‘ﬁi@d}idgdﬂghrl Che?.5lOn thf Ilgss pol alrI
| ast er eomer (ca %d. e eria
THOMMR (MBSOt 4RMiE) aj.th%étrébﬁ)sb o S0 o1& (Myi2H)g 2.8 (m, 2H),
9 t d t
3. BT 133 SrfoB] e m. 1% o5 8.1, SR ST 1O
LR‘MQ%{APG’H) 29 (MEhut i ng vvlth met hanol/ et hanol (1 1)
15

he faster el uting di astereoisoner (retention tine
8.1 mn) was obtained in >99%d.e (60nmg, 21% . 1H NWR

E*&agi_%gﬂoown 0.88 (3H, t), 1.01 (3H, d), 1.26 (3H,

€1.58 (2H, m), 2.18-2.28 (2H, m), 2.36-2.47 (1

(5§’E-4_U,i%r09§:/-§9né’thgﬁnog(ghoh'h-Zﬂne 2.90 (1 H m, 3.38 (1 H,

y  O. ! , 3.82 (1 H m, 4.40 (2H, brs), 4.45
(1 H dd), 6.48 (1 H d), 7.45 (1 H, dd), 8.04 (1 H,
d) 20 LRVB (ESH): miz 236 (M)

)

The material from example 61 (4g, 26 mmol) was dissolved in benzene,
followed by the addition of N-ethyldiisopropylamine (9.07ml, 52mmol) and
methyl bromoacetate (2.4ml, 26mmol). The mixture was heated to reflux with
azeotropic removal of water overnight. The solvent was removed by
evaporation, the crude material dissolved in methanol, pre-absorbed onto SiO,
and flash dhromatographed on Si0O, eluting with 40% EtOAc/Pentane to afford
the title morpholinone as a clear oil (1.78g).

'H NMR (CDCls, 400MHz) &: 0.9 (t, 3H), 1.1 (d, 3H), 1.5 (m, 2H), 2.25 (m, 1H),
2.6 (m, 1H), 2.8 (m, 1H), 3.2 (d, 1H), 3.6 (d, 1H), 4.05 (dd, 1H), 4.3 (dd, 1H)
t.l.c. Rf=0.18 (50% EtOAc/Pentane, UV visualisation)
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[a]o 46.28 (c 0.13, MeOH) The sl ower eluting
di astereoi soner (retention tinme 10.5m n) was obtai ned
WO 0048839 d. e. (62ng, 22% . 1H NVR (CDCl 3, 400RE®)B2000B5683
(3H, t), 1.11 (3H, d), 25106.49 (2H, M, 2.38 (2H n,
2.50-2.56 (2H, m, 2.89 (1 H m, 3.75 (11-1, m, 3.89
(1 Hnm, 4.40 (2H, brs), 4.46 (1 H m, 6.50 (1 H d),
7.50 (1 H dd),8.07 (1 H d) LRvVs (ESt): mz 236
22.58 (c 0.13, MeOH) 30 WO 2004/052372
| B2003/ 005683 110 dains 1) Conpounds of fornula
(§8)-2-[64(2)5-dimiethyle) H-pretrol-O-W )pytidi -ANpropyl-8-methyimgpipholin-
R, R OR N NAA 11 BB 5 2Z(la) Z (Ib)
rein:. Ais selected fromCXand N, B is selected

fromGCY and N,
OH
N/ \_[0
= N_ j""’/

5-bromo-2-(2,5-dimethyl-pyrrol-1-yl)-pyridine (1.5g 5.9mmol) was azeotroped
with toluene and dissolved in THF (20ml). This mixture was cooled to —78C and

t-butyllithium (1.7M in pentane, 7ml, 11.9mmo'} was added maintaining the

temperature below -70C. The material from example 62 was dissolved in THF
(20ml) and added to the mixture immediately on completion of the t-butyllithium
addition. The mixture was allowed to stir at —78°C for 30 minutes at which time
NH4CI (10% aq, 150ml) was added and the mixture extracted into EtOAc
(200ml), dried with magnesium sulphate, filtered and evaporated. Flash
chromatography on SiO. eluting with a stepped gradient from 25%
EtOAc/pentane to 50% EtOAc/pentane gave the title compound as mixture of
diastereoisomers in approximately 3.5:1 ratio as a yellow oil (480mg).

'H NMR (CDCls, 400MHz) (diastereomers) &: 0.95 (m, 3H), 1.1,1.2 (2xd, 3H)
1.5 (m, 2H), 2.15 (s, 6H), 2.4 (m, 1H), 2.5 (d, 1H), 2.6 (m, 1H), 2.75 (m, 1H)
3.85-3.95 (m, 1H), 3.6,3.75,4.4 (3xm, 2H), 5.15 (bs, 1H), 5.9 (s, 2H), 7.2 (d,
1H), 8.05 (dd, 1H), 8.8 (s, 1H)

LRMS (ES+), 330 (MH"), 352 (MNa+)

LRMS (ES-), 328 (M-H)

EXAMPLE 64

(2S)-2-[{(2RS)-2-[6-(2,5-dimethyl-1H-pyrrol-1-yl)pyridin-3-yl]-2-hydroxyethyl}

propyl)amino]propan-1-ol




Rl is selected fromH and (G -C6)alkyl, 10 R2 is
selected fromH and (Cl-C6)al kyl, X is selected from
WOR004@523C O) NH2, NH2 Y is selected fromH, HO PEFEB20&(05683
G and F Zis selected frmH HO F, CON H2 and CN;

And pharnmaceutically acceptable salts, solvates and
prodrugs thereof; 15 Wth the provisos that: for a
compound of forrmula (1), (la) or (lIb), when Ais CX
Bis CY, R isHor (d-C6)alkyl and R2 is H or

(G -Co)al kyl at |least one of X, Y and Z nust be OH,
for a conpound of fornula (1), when Ais CGX and Bis
CY, YisH ZisH RlLis Hand RR is H then X
cannot be OH 20 WD /2004/ 052372 PCT/1B2003/005683 111
2) Compounds of f I a GiRd ) as clainmed
in claiml wherei|n AI\%' and is CGY. 3)

Compounds of for
LI g, ethyl. 5 4)

clainms 1-2 wherein

Conpounds of forrmula' (1), (la) and™(1b) as clained in

clains 1-3 wherein R2 is selectedJfromH and net hyl.

5) Conpounds of formula (1), (lay and (lb) as cl ained

inclains 1-4 wherein X is selegted fromH OH and

NH2. 6) Compounds of fornula (1), (la) and (lIb) as

claimed in clainms 1-5 wherein 10 Y is selected from

H NH2, d and F. 7) Conpounds of fornmula (1), (la)

and (Ib) as clained in clains 1-6 wherein Zis

sel ected fromH, HO and F. 8)__ .
(55 )¢2]6-82,64diRratipylt trbpptrok-1-y)yydinghylirdtpropyl-5-methylmorpholin-

253 (o 145 SRS 8 h RARINSSS v wapergamt) and
treated with sodium borohydride (220mg, 5.8mmol). The reaction mixture was
left stirring overnight at room temperature before being quenched by the
addition of saturated aqueous NH4Cl (50mL) and extracted with ethyl acetate (2
x 100mL). The org:anic extracts were combined, dried with MgSO4 and
evaporated to give 400mg of a fluffy white solid which was used without further
purification “
'H NMR (CDCl3, 400MHz) diastereomers §: 0.8-1.1 (m, 6H), 1.15, 1.35 (2xd,
3H), 1.6-2.0 (m, 2H) 2.1 (s, 6H), 2.5-4.05 (m, 7H), 4.8-5.2 (m, 1H), 5.9 (s, 2H),
7.2 (m, 1H), 7.8-8.1 (m, 1H), 8.55 (m, 1H).

LRMS (ES+), 332 (MH")

EXAMPLE 65

(28)-2-[[(2RS)-2-(6-aminopyridin-3-yl)-2-hydroxyethyll(propyl)amino]propan-1-ol
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R- 5- (4- Propyl nor phol i n- 2-yl ) benzene-1, 3-di ol

S-5- (4- Propyl nor phol i n-2-yl ) benzene-1, 3-di ol
WOR2{0#)0537F| uor o- 5- (4- propyl nor phol i n- 2-yl ) pheP@i/1B2003/005683

S-(-)-2-Fl uoro-5-(4-propyl m8rphol i n-2-yl)phenol 20

5- (4- Propyl nor phol i n-2-yl ) pyridi n-2-yl am ne

2- Chl or o- 5- (4- propyl - nor phol i n-2-yl ) phenol

5-[(2S, 5S) - 5- et hyl - 4- propyl nmor phol i n-2-yl ] pyridin-2-a

m ne

5-[ (2R, 5S) - 5- net hyl - 4- propyl nor phol i n-2-yl ] pyri di n-2-a

m ne 25 9) Conpounds of mula OH, ¢Ha) and (I b) as

claimed in clainmsyl di cament. 10)

The use of conpounds of (la) and (I b) as

claimed in clains 1- 8 ‘af,i on of a

nmedi canent for the treatnent of condition selected
from sexual dysfunction, femalf/gexual dysfuncti on,

i ncluding 30 hypoactive sexual (desire disorder, sexua
arousal disorder, orgasm c digqorder and sexual pain
di sorder; nmale erectile dysfunction, hypertension,
neurodegeneration psychi atric disorders, depression

o e R e R Ry AR SR BAGRRb 1o
(4@@“ A mﬁﬁgﬁ%@&% é@'in {tﬁﬂf(ﬁFdLgnhﬁﬁB&ﬂ&ﬁm@hydrochlonde

e ressi 6;)ﬁﬂessmn in
4J19fvﬁ_:f tGmMOWWaddmdnatﬂne mlxibalpe besiashto 8] @evernight. The

salvonicess pmrove Hoem o PR TRE e Hal eLEfed BSfles
rﬁ@hﬁ@%@‘ﬁ&%ﬁ%@t émgn@ WiFRYicRbforiBthan®y Rbthamdl/ 880 ammonia

order, phobias (e.g
(SBR0 nebéasing ﬁomrw topDRFi B taraifoﬁi e 8t @ﬁ@mp&yﬁds asa

posttraumati c stress dr avoi dant personality
W@Ftﬁfﬁ%@‘aSW%Wﬁ?mPég %9%6?1 eating di sorders
X @r‘r'lbk R 0NEZ-0GR)6H, ahg . 49-2.77
@MB&%‘ A&‘i)pl\g % %E(lﬁgg : . éé'?ddl ctions go al cohaol

(TR, E271H:5 DI(2H, mblemﬁﬂ)z(ﬂldl,m)ala 58 i1 I o) n&AQr{dH, m), 7.86 (1H,

k;enzodl azepi nes), cluster headache, m graine, pain,
m

LRMS (APCI+), 254 (MH ")
EXAMPLES 66 and 67

5-[(2S,58)-5-methvl-4-propvlmorpholin-2-vl]pvridin-2-amine

and 5-[(2R,5S)—5-methvl-4-propvlmorpho|in-2-vl]pvridin-2-amine

0
Nl O HN—C [ ]
N = j"’u N N ""'u

= /
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Al zhei ner' s di sease, obsessive-conpul sive disorder

pani ¢ disorder, nenory disorders (e.g. denentia,
w@nwe®5i3c2 di sorders, and age-rel ated cogniti VRCTHERA0INBI683

(ARCD)), Parkinson's diseat®¥s (e.g. dementia in 15

Par ki nson' s di sease, neurol eptic-induced parki nsoni sm

and tardive dyskinesias), endocrine disorders (e.g.

hyperprolactlnaen1a) vasospasm (particularly in the

Ig Bf 3ory %?thgf’é ﬁOOﬁ'@r ¢ 2Cinhil) @b@’ﬂl@solved in

rointe ct di'sorders (i nvol vi 23 changes in

dlﬁhldrcmeWanm(Bmiac aad |oon):enhn@tgdtsw;d1mgﬂml méd was added. The
mi;?taépf @Eg rs%glfaa gggcr)q? ngga{qg%u&q Por%%ﬂ rgnihg rbg&@%}/ @)ﬁg'c%oled to

LR rRof Gl Rdium ot I“@&de solutlon and
a{:t gﬂ?ﬁéﬂéoo %?et]m'ﬁ?ger activi ta/ di sclar deryej
™

théwextractqamlvmwgdﬂbrdnmenarﬁ#a& 5 b)aa’aﬁv@r@m'a@@é&ma@és were
da@é (oSTF4 a0 oPRIASATA 2T B LBy PR bication by fiash

ﬂa} hyldn $ie él&ﬁn@iivl’sh' f%adethanol iai emynawareeaﬂfmaed
on |t9 I's fena e sexual dysfunction, r S
g@f &), 13mg of

5mgsoﬁmetertah enriehed icheresaprish dlafé%ﬁe@%fdﬁa
t d o

Rt St e BSE o i dtiel &%, BRITHE, Fafa t80mg o

rr?éféﬁélrt?é ioN MBUPS B RS RAEBisBRIBrS DM 3110368 8ng, BBSL L Ihe latter

The use as clainmed in clai mlg}\égﬂ_g the co dItIOFdSH

1Hy podute was supiasted tpyrificatios h Lsing P Ghigr|eg

4 . y di q

oplyTith {21 g Wi metifansh etRanolR N, M 20 Ber

the condition is femal e sexual arousal disorder and

conconi tant hypoactive sexual desire disorder. 15) A
conposition containing a conpound of formula (1), (la)

T‘P\h o 1okt eﬂ?tméf({i ?é‘é@?é’o@@m%'r Helntlbrttine®. ﬁmn was obtamed in
arnaece cceptabl'e diluent or

>99% d.e (60mg, 21%) H NMR (CDCI3, 400MHz) 0. 88 (3H t) 1 01 (3H, d),
1.26 (3H, t), 1.37-1.568 (2H, m), 2.18-2.28 (2H, m), 2.36-2.47 (1H, m), 2.69-2.77
(1H, m), 2.90 (1H, m), 3.38 (1H, m), 3.72 (2H, d), 3.82 (1H, m), 4.40 (2H, brs),
4.45 (1H, dd), 6.48 (1H, d), 7.45 (1H, dd), 8.04 (1H, d)

LRMS (ES*): m/z 236 (MH")
[o], 46.28 (c 0.13, MeOH)

The slower eluting diastereoisomer (retention time 10.5min) was obtained in
>99% d.e. (62mg, 22%). 'H NMR (CDCls, 400MHz) 0.93 (3H, t), 1.11 (3H, d),
1.49 (2H,m), 2.38 (2H,m), 2.50-2.56 (2H, m), 2.89 (1H, m), 3.75 (1H, m), 3.89
(1H,m), 4.40 (2H, brs), 4.46 (1H, m), 6.50 (1H, d), 7.50 (1H, dd),8.07 (1H, d)
LRMS (ES*): m/z 236 (MH")

25
[a]D 22.58 (¢ 0.13, MeOH)
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Claims

1) Compounds of formula (1), (la) and (Ib)

R']
OJH/RZ
AT N
|
B. .~
Z M
R1 R1

A
™o
prnQ
Py
fx

(la) z (Ib)

Wherein:

A is selected from C-X and N,

B is selected from C-Y and N,

R'is selected from H and (C:-Cg)alkyl,

R? is selected from H and (C+-Cs)alkyl,

X is selected from H, HO, C(O)NH,, NH2

Y is selected from H, HO, NHy, Br, Cland F

Z is selected from H, HO, F, CONH> and CN;

And pharmaceutically acceptable salts, solvates and prodrugs thereof;

With the provisos that:

for a compound of formula (1), (la) or (ib), when A is C-X, B is C-Y, R'is H or
(C4-Ce)alkyl and R%is H or (C4-Cg)alkyl at least one of X, Y and Z must be OH;
for a compound of formula (1), when Ais C-Xand B is C-Y, Yis H, Z is H, R'is
H and R? is H, then X cannot be OH.
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2)

o)

6)

)

8)

9)

10)

111 °

Compounds of formula (1), (1a) and (Ib) as claimed in claim 1 wherein A
is C-X or N and B is C-Y.

Compounds of formula (1), (la) and (Ib) as claimed in claims 1-2 wherein
R'is H, methyl and ethyl.

Compounds of formula (1), (1a) and (Ib) as claimed in claims 1-3 wherein
R? is selected from H and methyl.

Compounds of formula (1), (la) and (Ib) as claimed in claims 1-4 wherein
X is selected from H, OH and NHa.

Compounds of formula (1), (la) and (Ib) as claimed in claims 1-5 wherein
Y is selected from H, NH;, Cl and F.

Compounds of formula (1), (Ia) and (Ib) as claimed in claims 1-6 wherein
Z is selected from H, HO and F.

R~(~)-3-(4-Propylmorpholin-2-yl)phenol
S-(+)-3-(4-Propylmorpholin-2-yl)phenol
R-(-)-3-(4~Propylmorpholin-2-yl)phenol hydrochloride
R-5-(4-Propylmorpholin-2-yl)benzene-1, 3-diol
S-5-(4-Propylmorpholin-2-yl)benzene-1, 3-diol
R-(+)-2-Fluoro-5-(4-propylmorpholin-2-yl)phenol
S-(~)-2-Fluoro-5-(4-propylmorpholin-2-yi)phenol
5-(4-Propylmorpholin-2-yl)pyridin-2-ylamine
2-Chloro-5-(4-propyl-morpholin-2-yl)phenol
5-[(2S,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-amine
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-amine

Compounds of formula (1), (la) and (Ib) as claimed in claims 1-8 for use
as a‘ medicament.

The use of compounds of formula (1), (la) and (Ib) as claimed in claims 1-
8 in the preparation of a medicament for the treatment of a condition
selected from: sexual dysfunction, female sexual dysfunction, including
hypoactive sexual desire disorder, sexual arousal disorder, orgasmic
disorder and sexual pain disorder; male erectile dysfunction,

hypertension, neurodegeneration, psychiatric disorders, depression (e.g.
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depression in cancer patients, depression in Parkinson's patients,
postmyocardial infarction depression, subsyndromal symptomatic
depression, depression in infertile women, paediatric depression, major
depression, single episode depression, recurrent depression, child abuse
induced depression, post partum depression and grumpy old man
syndrome), generalized anxiety disorder, phobias (e.g. agoraphobia,
social phobia and simple phobias), posttraumatic stress syndrome,
avoidant personality disorder, premature ejaculation, eating disorders
(e.g. anorexia nervosa and bulimia nervosa), obesity, chemical
dependencies (e.g. addictions to alcohol, cocaine, heroin, phenobarbital,
nicotine and benzodiazepines), cluster headache, migraine, pain,
Alzheimer's disease, obsessive-compulsive disorder, panic disorder,
memory disorders (e.g. dementia, amnestic disorders, and age-related
cognitive decline (ARCD)), Parkinson's diseases (e.g. dementia in
Parkinson's disease, neuroleptic-induced parkinsonism and tardive
dyskinesias), endocrine disorders (e.g. hyperprolactinaemia), vasospasm
(particularly in the cerebral vasculature), cerebellar ataxia,
gastrointestinal tract disorders (involving changes in motility and
secretion), negative symptoms of schizophrenia, premenstrual
syndrome, fibromyalgia syndrome, stress incontinence, Tourette's
syndrome, trichotillomania, kleptomania, male impotence, attention
deficit hyperactivity disorder (ADHD), chronic paroxysmal hemicrania,
headache (associated with vascular disorders), emotional lability,

pathological crying, sleeping disorder (cataplexy) and shock.

The use as claimed in claim 10 where the condition is female sexual
dysfunction, male erectile dysfunction, neurodegeneration, depression
and psychiatric disorders.

The use as claimed in claim 10 where the condition is male erectile

dysfunction
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The use as claimed in claim 10 where the condition is hypoactive sexual
desire disorder, sexual arousal disorder, orgasmic disorder and sexual

pain disorder in females.

The use as claimed in claim 13 where the condition is female sexual

arousal disorder and concomitant hypoactive sexual desire disorder.

A composition containing a compound of formula (1), (la) or (Ib) as
claimed in claims 1-8 and a pharmaceutically acceptable diluent or

carrier.



